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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 11O JUCIIUIIJIMHE 1
EE MECTO B CTPYKTYPE OIIOII

[{enb OCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTH)KCHHUS KOMIIETCHIIMHA W IENbI0 peallu3aliuu

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s13aTeNIbHOM YacTH 06pa30BaTean0171 IMporpaMmal.

Ta6muma 1.1 — Pe3yapTaThl 00y4eHHUs 1O JUCITUTUTHE

Kom, HanumeHOBaHME

WHJIMKATOpa

PGSYJ'IBTH,TBI O6y‘ICHI/I5I 110 JUCLHUITIINHE

YK-4 Cnioco6eH npuMeHATh COBPeMEHHbIe KOMMYHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJIe
HA HHOCTPaHHOM(BIX) fi3bIKe(aX), VISl AKAIeMHYECKOr0 U MPo(ecCHOHAIBLHOI0 B3auMo/1eii-

CTBHSI
3HAET OCHOBBI IIEPEBO/IA AKAIEMUIECKUX TEKCTOB (pedeparsl,
AQHHOTALIUK, 0030PBI, CTATHH U T. JI.) C HHOCTPAHHOTO S3bIKA HIIH
-1 (YK-4) Ha MHOCTPAHHBIN S3BIK
3HaeT NPUHIMIBL U TIPHEMBI yMEET UCIOJIb30BATh PA3IMYHbIEC CIIOCOOBI, METO/Ibl, KOMMYHH-
OCYIICCTBIICHHS ~ aKaJeMH4e- KaTHBHbBIC TEXHOJIOTHH B 3aBUCUMOCTHU OT CUTYAIlMU OOLICHUS

CKOIro H HpO(I)eCCI/IOHaJ'IBHOFO
B3aHMO[[€I>'ICTBI/I$[, B TOM 4YMUCIJIC
Ha NHOCTPAHHOM A3bIKC

IPU OCYLIECTBICHUM KOMMYHUKAIIMH HA TPO(ECCUOHATBHOM U
aKaJeMUYECKOM YPOBHE

BJIaJieeT HaBbIKAMU IPUMEHEHUS OIXOAAIMX UH(OPMAIIMOH-
HO-KOMMYHHUKATUBHBIX CPEJICTB /ISl OCYILIECTBICHUS J1€JI0BOTO
OOIIeHHUs] HA PYCCKOM U MHOCTPAHHOM SI3bIKaxX

WJ-1 (YK-4)
YMeeT NpUMEHSATh COBPEMEH-
Hble KOMMYHHUKAaTHUBHBIE TEX-
HOJIOTUU Ul aKaJleMHUYECKOTrO
U TpOPEeCcCHOHANIBHOIO B3au-
MOJECHCTBUSA

3HaeT OCHOBBI [IEPEBO/Ia aKaAEMUYECKHUX TEKCTOB (pedepartsl,
aHHOTALlMHU, 0030pbI, CTaThU U T. J.) C MHOCTPAHHOTO SI3bIKa WU
Ha MHOCTPAHHBIN S3bIK

YMEET UCI0JIb30BATh Pa3IMYHbIE CIOCOOBI, METOAbI, KOMMYHH-
KaTUBHBIE TEXHOJIOIMU B 3aBUCUMOCTH OT CUTYallUX OOIIEHUS
IIPU OCYIIECTBIEHUN KOMMYHHUKAIIMKM Ha TPO(ECCUOHATIBHOM U
aKaJeMUYECKOM YPOBHE

BJIaJieeT HaBbIKAMU IPUMEHEHUS TOJXOAIIMX UH(OPMAIIHOH-
HO-KOMMYHHUKATUBHBIX CPEJCTB JJISl OCYIIECTBIEHUS J1€0BOTO
OOIIeHUs] HA PYCCKOM U MHOCTPAHHOM SI3BbIKaxX

UJI-1 (YK-4)

Bna)]eeT HaBBbIKAMH HpI/IMeHe-
HUA COBPEMCHHLIX KOMMYHHU-
KAaTUBHBIX TCXHOJ'IOFI/Iﬁ IS
OCYHICCTBJICHUA OCJIOBOTO 00-
MICHUS

3HaeT OCHOBHI MIEPEBOJIa aKaJEMHUECKUX TEKCTOB (pedepaTsl,
AQHHOTAIUHU, 0030PBI, CTATHU U T. JI.) C HTHOCTPAHHOTO SI3bIKA WIIH
Ha UHOCTPAHHBIN S3bIK

yMEET UCIOJIb30BaTh PA3IMYHBIC CITIOCOOBI, METOIbI, KOMMYHH-
KAaTHUBHBIE TEXHOJIOTUHU B 3aBUCUMOCTH OT CUTYaIlMH OOIIEHUS
MIPU OCYIIECTBICHUH KOMMYHHUKAIIMH HAa MPOGECCHOHATHFHOM H
aKaJEMUYECKOM YPOBHE

BIIAJICET HABBIKAMU MTPUMEHEHHUSI TIOIXOIAIINX HH(POPMAITHOH-
HO-KOMMYHUKATUBHBIX CPEACTB JJIsl OCYILIECTBIECHHUS JAEIOBOTO
00IIIeHNsI HA PYCCKOM M HHOCTPAHHOM SI3BIKaX

Pe3ynbrarhl 00yueHHUs MO AUCHMILIMHE JTOCTUTAlOTCA B paMKax OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOThl 00Y4aIOLINXCS B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIITAHOM.
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WNHauKaTopel AOCTHXKEHHUS KOMIIETEHIMH CUYUTAIOTCS C(HOPMUPOBAHHBIMH MPU JTOCTHXKE-
HUM COOTBETCTBYIOILUX UM PE3YJIbTATOB O0yUYECHHUS.




28.04.02 «HaHOMHXEHEPHS
«Hanoundicenepus 8 MAUUHOCPOSHULD)

2. OB bEM JUCHUTIIAHBI

O0BbEM AUCHUIUIMHEL COCTABISAET 3 3QUYETHBIX SIUHUIILL.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqf ul
ceMecTp

Konmaxkmmnasn paboma 33

3aHSATHS JTEKIIMOHHOTO THIIA

71a00paTOPHBIC 3aHATHS

MPAKTUYECKHUE 3aHSATHS 32

KypCOBOE MPOCKTHPOBAHUE

KOHCYJIbTaIlH

MIPOMEKYTOUHAS aTTeCTalUs 1
Camocmoamenvnas paboma 75

Bcezo 108
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3. COAEP) KAHUE JUCIUITJINHBI

I[IpakTnyeckue 3aHATHS

Pazgea 1. [IpodeccuonanibHast KOMMYHUKAIIMS.
IIP01. Tema. YcrpoiicTBO Ha padory.

OcHoBHbIe BUABl Pa0OTHI, X KpaTKas XapaKTepUCTHKA Ha MHOCTPAHHOM SI3bIKE; OMHca-
HHUE 003aHHOCTEH, CBA3aHHBIX C BBIMOJIHEHUEM TOTO WJIM UHOTO BU/Ia PAOOTHI.
I1P02. Tema. YcTpoiicTBO Ha padoTy.

CoBpemeHHbIe TpeOOBaHMS K KaHIUAATY MPH MOCTYIUICHUH Ha padoTy. OCHOBHBIE JIOKY-
MEHTBI IPU MPUHATHH Ha paboTy. OOCykaeHue ycioBuid padbotsl B Poccun.
IIP03. Tema. Komnanuu.

CTpyKTypa KOMIIaHUU, Ha3BaHUS OTIEIIOB.
I[1P04. Tema. Komnanuu.

XapakTepucTuka 00a3aHHOCTEN paOOTHUKOB OT/IENIOB, ONMKUCAaHUE PA0OTH KOMITAHUU.
IIP05. Tema. UnHOBanMu B IPOM3BOJACTBEHHOI chepe.

Ornucanue ToBapoB, UX OCOOCHHOCTEH.
I1P06. Tema. UnHOBanMU B IPOM3BOACTBEHHOI chepe.

AHanu3 peIHOYHOM MPOAYKIIMU U KOHKYPEHTOCIIOCOOHOCTH TOBapoB. OOCyKIeHe TOBa-
POB M UX OCOOEHHOCTEM.
ITP07. Tema. In3aiin u cnemudukanus ToBapa.

Ornucanue nu3aitHa U cienuuKaIuy ToBapa.
I1P08. Tema. /In3aiin u cnenudpukanus ToBapa.

XapakTeprucTUKa U CpaBHEHUE JM3aliHa Pa3IMYHbIX TOBAPOB, MIPEJICTABICHHBIX Ha COBpeE-

MEHHOM pblHKe.Hanucanue Tecta no npoiiieHHOMY pa3ieiny.

Pa3nes 2. Hayynasi KOMMyHHKALHA.
ITP09. Tema. IIpenocraB/ieHne HCCIE0BATEIBCKOIO IIPOEKTA.
dopma 3an0IHEHHS 3asIBKH C ONIMCAHNEM HCCIIE0BATEIBCKOTO MPOEKTA.
ITP10. Tema. IIpenocraB/ieHne HCCIEA0BATEIBCKOIO IIPOEKTA.
BapuaHThl npenocTaBieHus MCCIE0BATENbCKUX MPOEKTOB M UX OCOOCHHOCTU B COBpeE-
MEHHOM COOOIIECTBE.
ITP11. Tema. YuacTue B HaAy4YHOH KOH(EPEHIIUM.
Onucanue Gpopm ydacTusi B HAyUYHbIX KOHPEPEHIUSAX.
ITP12. Tema. YuacTue B Hay4YHOH KOH(EpPEHIIUH.
[IpoBenenue UrpoBoit Hay4HON KOH(EPEHLINH.
ITP13. Tema. IIppHIMNIBI COCTABJICHUS W HAIMCAHUS HAYYHOH CTATbH.
AHanu3 OTPHIBKOB U3 HAYYHBIX CTaTeil Mo pa3jiuyHbIM TemaMm. BBenenue u orpaboTka
HOBOM JIEKCUKH, KJIMILE.
I1P14. Tema. [IpyHUMIIBI COCTABJICHUS M HATIMCAHUS HAYYHOM CTAaThH.
AHanu3 pa3IMYHbIX YacTel HayYHOH CTaThH U UX 0COOEHHOCTEH.
IIP16. Tema. IIpe3eHTanus UCC/IeI0BATEIbCKOIO IIPOEKTA.
AHalu3 pa3IuYHbIX TPOEKTOB U 00CYKJIEHHE UX CHIIBHBIX U clIal0bix cTopoH. Hamucanue
TeCTa 10 MPOIIEHHOMY pa3ziemy.

Paspnen 3. /lesioBasi KOMMYHHUKALUS.

ITP17. Tema. Me:KINYHOCTHBIC U MEKKYJIbTYPHbIC OTHOLICHHUS.
TpaguuuoHHBIE MOAEIN TIOBEICHNUS B PA3HBIX CTPaHAX.

ITP18. Tema. Me:XINYHOCTHBIC M MEKKYJIbTYPHbIC OTHOLICHUS.
3aBUCHMOCTBD JEJIOBBIX OTHOLIEHUH OT KYJbTYpPbI CTPaHBbl.

_5__
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IIP19. Tema. [IpoBeneHne neperoBopos.

Oco6eHHOCTH Be/IeHUs IEPErOBOPOB B PAa3HBIX CTPaHAX.
I1P20. Tema. [IpoBeaeHne neperoBopos.

Amnanu3 npo6seM, BO3HUKAIOIIUX TP IPOBEIEHUH N1€PETOBOPOB.
ITP21. Tema. KoHTpaKThI U coryialieHUsl.

Onucanue GopM KOHTPAKTOB U COTJIAILICHUH.
ITP22. Tema. KoHTpaKThI U coryialieHusl.

AHanu3 NoJjJ0XeHU KOHTPAKTA.
ITP23. Tema. YnpasiieHue POEKTOM.

Onucanue OCHOBHBIX MPOLEAYP, BXOAALIMX B CUCTEMY YIIPABICHHSI TPOEKTOM.
I1P24. Tema. YnpasiieHue POEKTOM.

XapakTepuCTUKa pOJIM YIPaBJIAIOIIEro B komnanu. Hanucanue tecta o npoiieHHOMY

pasneny.
CamocrosiTesibHas padoTa

CPO01. 3aganue: cocTaBUTh PE3IOME 110 1IAOJIOHY

CP02. 3aganue: onrcath KOMIAHUIO/ OpPraHU3AIINIO, B KOTOPO# paboTaerib/ xoTen Obl paboTaTh
CP03. 3apanue: nmpoaHaau3upPOBaTh 3aJaHHbIC PO(eccCHOHaNbHBIE COO0IIECTBA U MHHOBAIIUN
B cpepe UX eATENbHOCTH.

CP04.3aganme: cCOCTaBUTh ONMKMCAHKUE TOBAPA 33IaHHON KOMITaHUH.

CP05.3axanue: HanycaTh BAPUAHT 3asBKM HA pACCMOTPEHHE UCCIIEI0BATEIbCKOTO IPOCKTA.
CP06. 3anaHue: MOATOTOBUTH IUIAH JOKJIAA ISl yYaCTHs B HAYYHOH KOH(EpEeHINH.

CP07. 3apanue: HarucaTh HAyYHYIO CTaTbl0 00BEMOM 3 CTp.

CP08. 3aganue: NOArOTOBUTH MPE3EHTALIMIO UCCIIEIOBATENLCKOIO IIPOEKTA.

CP09. 3apanue: npoaHaIU3uPOBATH METO/IbI MEXKIMYHOCTHOTO JIEIOBOTO OOILEHUS.

CP10. 3aganue: NoArOTOBUTH IUIaH AJIs IPOBEAEHUS JI€JIOBBIX IEPETOBOPOB C MAPTHEPAMHU.
CP11. 3aganme: HanucaTh TEKCT KOHTPAKTa IO 33JaHHOUN TeMe.

CP12. 3aganme: NOArOTOBUTH MPUBETCTBEHHYIO peyb JJI1 BCTPEUH MAPTHEPOB MO 33JaHHON CHU-
Tyaluu.
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4. IEPEYEHDb YUYEBHOM JIMTEPATYPBI,
WH®OPMAIIMOHHBIX PECYPCOB 1 TEXHOJIOT UM

4.1. YueOHas quTepaTypa
1. T'ynuna, H. A. IIpodeccuonanbHoe 0oOLIeHNE HA AHTIMICKOM SI3bIKE [DJIEKTPOHHBINA pe-
cypc]: yuebHoe mocoOue A MarucTpaHTOB IEPBOTO Kypca OYHOIO M 3a0YHOTO OTAENICHUH,
o0yyaromuxcsi o HampaBieHuo «MexayHapoaHas npodeccruoHanbHas KoMMyHuKanus» / H.
A. I'yauna, E. B. JIBopeukas, JI. FO. Koponesa, T. B. Mopnouna. — Tam60B: 13n-Bo ®I'BOY
BO «TI'TY», 2016. - 80c. - Pesxxum mpoctyna: http://tstu.ru/book/elib3/mm/2016/gunina/

2. JImutpenko H.A. Aurnwmiickuii s36Ik. Engineering sciences [DnextpoHHbIi pecypce]: yueo-
Hoe mocobue / H.A. Imutpenko, A.I'. CepeOpsiHCKasi. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CII6.: YuuBepcutrer UTMO, 2015. — 113 c. — 978-5-9905471-2-4. — Pexum npoctyna:
http://www.iprbookshop.ru/65782.html

3. Munbpyn, P.II. AHraumiickuil juisi MEXIyHapOJHOM KOMMYHHMKAUUU [DJIEKTPOHHBIA pe-
cypc]: yaebHoe mocodbue /P.I1. Munbpyn, JI.FO. Koponesa. - Tambos: HU3n-so ®I'BOY BO
«TTTY», 2016. - 80c. - Pesxum noctyma: http://tstu.ru/book/elibl/exe/2016/Milrud_l.exe

4. Mastering English. Uacte 1 [DnekTponHbIN pecypc]: yaedHOe ocodme / M.B. TlporyTo
[u nmp.]. — DnextpoH. TekcroBblie nanHbie. — CII0. : Cankt-IlerepOyprekuii rocyaapCcTBEHHBIH
apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT, DBC ACB, 2016. — 220 ¢. — 978-5-9227-0669-8.
— Pexxum gocryma: http://www.iprbookshop.ru/66831.html

5. Mastering English. Hacts 2 [DnexTpoHHbIi pecypc] : yuednoe mocodue / M.B. IIpormyTo
[u nmp.]. — DnextpoH. TekcroBble nanHbie. — CII6. : Cankt-IlerepOyprekuii rocyaapCcTBEHHBIHM
apXUTEKTypHO-cTpouTeNnbHBIA yHUBepcuTeT, ObC ACB, 2017. — 84 ¢. — 978-5-9227-0670-4.
— Pexum nocryna: http://www.iprbookshop.ru/66832.html

4.2. UuTEepHeT-pecypchl, B TOM YHCJIEe COBPEMEHHbIe NMpo(deccHOHAIbHBbIC 0a3bl JaH-
HbIX U HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

Yuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas crcrema «KoncynpTant+H» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanT» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpcTBA Tpyda M COUMAJIbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anexrponnoii ouommorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccnoHanbHbIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLUATBHON 3alU-
o1 PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

bazbr qanabIx MUHUCTEpCTBA SKOHOMUYECKOTo pa3Butus PO http://www.economy.gov.ru

ba3za oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza maHHBIX «2neKTpOHHO-OMOMMOTEeuHas cucrema «9bC FOPAMT» https://www.biblio-
online.ru

baza naHHBIX 35eKTpOHHO-OMOMHoTeuHoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalMoHHas cucteMa «HarmoHnanbHast 3J€KTpOHHAs
6ubnmotekay» https://H36.pd

HanuonansHbiil moptan onnaitn ooyuenust «OTKpeIToe 00pasoBanue» https://openedu.ru

OnekrponHas 6a3a nanssix "Polpred.com O630p CMUN" https://www.polpred.com
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Odunmanbabiil caiit @enepanbHOTO areHTCTBA MO TEXHHUECKOMY PETYJIHMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypcel anekTpoHHON HH(DOPMAIMOHHO-00pa30BaTEeIbHON CPeAbl YHUBEPCHUTETA MPE.-
CTaBJICHbI B JIOKAJIbHOM HOpMaTUBHOM akTe «[lonoxkeHue 00 3JIeKTPOHHON HH(OPMAIMOHHO-
obpa3zoBarenbHO# cpene TaMOOBCKOr0 TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIIbHBIE PECYPCHI, K KOTOPHIM 00ECIIEYCH TOCTYI O0yYarouXcs,
B T.4. MPUCIIOCOOJICHHBIC IS MCIOIb30BaHUs WHBAIMIAMUA U JIMIAMH C OTPaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETAa B pasjene «YHH-
BepcuTeT»-«CBeieHust 00 00pa3oBaTebHON OpraHu3aluu»-«MaTepraabHO-TeXHUUECKoe obec-
NICYCHUE M OCHAIIICHHOCTh 00Pa30BaTEIbHOTO IPOLECCaY.

CaejieHusI O JIMIICH3MOHHOM MTPOTPAMMHOM 00ECIICUYCHUH, HCIIOIb3YeMOM B 00pa3oBaTeb-
HOM MpoIiecce, MPE/ICTaBICHbl HAa OQHUIMAIBLHOM caiiTe yHuBepcutera B paszzene «O0Opa3oBa-
HUe»-«YuebHas paboran-«/locTymmHoe mporpaMMHOE 00eCIieUeHUEY.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOINUXCA 11O OCBOEHHUIO JUCHUITIMHBI

JIist yCIIEIIHOTO YCBOGHHUSI yUeOHOTO MaTepuaia HeoOXOJUMBI TIOCTOSIHHBIC U PEryIsip-
HBIE 3aHATHA. Martepuall Kypca IOJaeTcsl OCTYNAaTeNbHO, KaXKIbIi HOBBIM pa3/iell OUPAEcTCs Ha
IpEIbIYIINE, YACTO BBITEKAET U3 HUX. [Ipomycky 3aHATHI, HETIOIHOE BBIIOJIHEHUE JIOMAIIHUX
3aJJaHUi MPUBOJAT K IpoOenaM B 3HAHMSIX, KOTOPbIE, HAKAIUIMBAsCh, CBOJAT HAa HET BCE BalllU
YCUJIUSL.

I'nmaBHBIM (PAKTOPOM YCHEIIHOIO O0Y4YEeHHUs, B YACTHOCTHU, NPU U3YyYEHUU MHOCTPAHHOTO
S3bIKa SIBJISICTCA MOTHBaLUsA. V3yueHue si3pika TpeOyeT CUCTeMaTH4ecKOi ynopHOi paboThl, Kak
U puodpereHue 1000ro HOBOro HaBblKa. AKTUBHAs MO3MLHKA 3€Ch OTBOAUTCS UMEHHO 00y4a-
IOILEMYCSI.

IIpocroro 3ayunBaHus JEKCUKA-TPAMMAaTUKHA HEIOCTATOYHO, TaK KaK S3bIKOBOM MaTepu-
aJl - BCEro JHIIb 0a3a, HA OCHOBE KOTOPOH BBl 00y4aeTech pedd, yYUTeCh TOBOPUTH M IUCATH,
HOHUMAaTh MPOYUTAHHOE, BOCIIPUHUMATh peub Ha ciyX. Heo0XxoauMo kak MOXKHO Oouiblie Ipak-
TUKU. [IposiBisiiiTe akTUBHOCTh Ha 3aHATHSAX M HE OrpaHUYMBATECh YYEOHMKOM B JIOMAlllHEH
paborte. /{1 TOro 4T00bI 3arOBOPUTH HA HHOCTPAHHOM S3bIKE, HEOOXOAUMO HAa HEM T'OBOPHUTb.

Hcnonb30BaHne COBPEMEHHBIX TEXHOJOTUM: MPOrpaMMHOE O0ECHeYeHHUE MEPCOHATIbHBIX
KOMITbIOTEPOB; MH(OPMAIIMIOHHOE, IPOrPAMMHOE U anmnapaTHoe oOecleyeHue JOKaIbHOH KOM-
NBIOTEPHON CeTH; MHPOPMAIIMOHHOE U MPOTpaMMHOE o0ecrieueHue riodansHoi cetn HTepHeT
IPU U3YYEHUH JUCHUILIMHBI «MexyHapoaHas npopeccuoHaabHasi KOMMYHUKALU [T03BOJISET
HE TOJIbKO 00€CIEeUUTh a/laliTalliIo K CUCTEME 00Y4YEeHMsI B By3€, HO U CO3JaTh YCIOBUS IS pas3-
BUTHS JIMYHOCTH Ka)KI0ro oOydaroiierocs, (IIOCPEACTBOM pa3BUTHs MOTPeOHOCTEH B aKTUBHOM
CaMOCTOSITEJIbHOM IOJIyYeHUU 3HAHUM, OBJIAJIEHUN Pa3IMYHBIMM BUJAMH y4yeOHOMN NeATelnbHO-
CTH; a TaKkke oOecreunBas BO3MOXKHOCTh peau3allii CBOMX CIIOCOOHOCTEW uepe3 BapHaTHB-
HOCTb COJIEp’KaHUs y4yeOHOIro MaTepuana U HCIOJIb30BaHUsS CUCTEMbI pa3HOOOPA3HBIX 3aJaHUN
JUIS CAMOCTOSITENIEHOU PabOThI).

B xone mpoBeneHust Bcex BUAOB 3aHIATHN C MPUBJICYEHUEM TEXHUYECKUX CPEJICTB 3HAUM-
TEJIbHOE MECTO yJenseTcs: ((OPMUPOBAHMIO CIEAYIOUIMX YMEHUN U HABBIKOB: yMEHHUE OOIIATHCS
1 paboTaTh B KOMaH/Ie; CIOCOOHOCTh peliaTh MpoOJIeMbl; CIOCOOHOCTh K TTOCTOSSHHOMY O0yue-
HUIO; YMEHHME PaboTaTh CaMOCTOATENbHO; CIIOCOOHOCTH aJalTUPOBAThCS K HOBBIM YCIIOBUSM;
YMEHHE aHAIM3UPOBATh, HABBIK OBICTPOTO MOMCKA HH(POPMAIIUH.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuUaamM yqe6H0171 JACATCIIbBHOCTH B pPaMKaX JUCHUIIJIMHBI HUCIIOJB3YIOTCA ayAUTO-
pyuur, OCHAlICHHLIC HCO6XOHI/IMHM CIICUAJIM3NPOBAHHBIM O60py,[[0BaHI/IeM.

HanmeHoBaHuMe crieluaiIbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEIAAIHHEIX MO~
MEIICHUH

[lepedeHp MUIIEH3HOHHOTO MPOTPAMMHO-
ro obecriedeHus / PEKBU3UTHI MOATBEP-
JKIAIOIIET0 TOKYMEHTa

y4eOHBIC ayJUTOPHHU [T
MIPOBEACHUS 3aHATHI
CEMHUHapCKOro TUIIA, IPYIIIOBBIX
U UHAMBUYyaJIbHBIX
KOHCYJIbTalluil, TEKYIIEro

Meo0enb: yueOHas mebeb
TexXHUYECKUE CPEACTBA O0YIECHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmopaTtusHbie
aKaJeMHYecKye JINIEeH3UH OecCpodHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

PROMT Translation Server Intranet Edi-
tion / JInunensuss NeHKMYTVFUBP-0055
Beccpounas T'oc. Konrpakt Ne35-03/161

KOHTPOJISI U IPOMEKYTOUHOI

aTTcCTaluu

ot 19.08.2008r;

Far Manager / ceo6oaHO pactpocTpaHsi-
€MO€ POrpaMMHOE 00ECTICUCHHUE;

7-Zip | cB0obOHO pacmpocTpaHsIeMoe
nporpaMMHoOe obecrieyeHue;

st caMoCTOSITENNbHON paboThl 00YYarOMIUXCS MPEIYyCMOTPEHBI MOMEIICHHSI, YKOMILIEK-
TOBaHHBIC CIECIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B SJIEKTPOHHYIO MHGOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.

HanmeHoBanue noMeneHui
IS CAMOCTOSITEILHOM
PpabOThI 0OYUAIOIITHXCSI

OCHAaIIIEHHOCTD ITOMEIEHUN I
CaMOCTOSTEIIFHON paOOTHI 00YIAFOIITUXCS

[NepeveHp JTMIIEH3HOHHOTO MPO-
rpaMMHOTO oOecrieueHus / PexBu-
3WTHI OATBEPKIAFOLIETO AOKY-
MeHTa

Tlomenienne s
CaMOCTOSATENFHOW PabOTHI
oOygarommuxcs (IUTaTbHBIT
3a1 HaydHo#i Oubimorexu)

Meo6ens: yuebHas mebenb

KoMIiekT criennain3upoBaHHON MeOeH: KOMITb-
FOTCPHBIC CTOJIbI

O6opynoBaHe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOUEHHUEM K I/IH(I)OpMaL[I/IOHHO-
KOMMYHHUKAIIMOHHO ceT «/HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aIMH, BeO-KaMepbl, KOMMYHHKAaIIMOHHOE 000-
pyIoBaHue, 00eCIIEYMBAOIIEE TOCTYII K CETH MH-
TepHET (POBOJHOE COSANHCHHE U OECIIPOBOIHOE
coeliHeHHe 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluien-
3us Ne49487340

Microsoft Office2007 JIuuensus
Ned9487340

TTomenienue s
CaMOCTOSATEIIFHOW PabOTHI
oOyuwatomuxcs (aya. 333/A)

Meo6enb: yuebHas mebennb

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
FOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITBIOTEPHAS TEXHHUKA C IO~
KITFOYEHUEM K HHPOPMAITHOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTy-
MIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aIMH, BeO-KaMepbl, KOMMYHHKAaIIMOHHOE 000-
pyaoBaHue, 00eCIIeYMBAOIIEE TOCTYIT K CETU MH-
TepHET (MPOBOHOE COSANHCHHE U OCCIIPOBOIHOE
coeliHeHHe 10 TexHoaorud Wi-Fi)

Microsoft Windows XP JIunensus
Ned4964701
Microsoft Office 2007 Jlunensus
Ned4964701
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA U
INPOMEXYTOYHASA ATTECTAIUA

8.1. Ouenounsblie cpeacTea

OHGHO‘IHBIG cpeacTtBa COOTHECCHBI C PC3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC U1 MHAHNKa-

TOpaMH JOCTHIKCHUA KOMHGTCHHI/Iﬁ .

Kon, HammeHoBanue
WHJMKATOpa

Pe3ynbrarel 00yueHus 1O AUCIHUILTHHE

YK-4 Cnoco6eH npuMeHATh COBPeMeHHble KOMMYHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJI€e
HAa MHOCTPAHHOM(bIX) fI3bIKe(aX), JAJI5l AKAJTEMUYECKOr0 U NMPo(hecCHOHATIBLHOI0 B3auMOo/1ei-

CTBHUA

NJ-1 (YK-4)

YmMmeer mpuobperaTb € MOMO-
IIbI0 COBPEMEHHBIX KOMMYHHU-
KAaTUBHBIX TEXHOJIOTHI HOBBIC]
3HAHHUS W YMEHUS, HEOOXOIH-
MbI€ B NMPOPECCHOHATBHOU 00-
JaCTH, B TOM YHCJIE Ha HHO-
CTpaHHOM(BIX ) sI3bIKe(aX)

3HAeT OCHOBBI MIEPEBO/IAa AKAIEMUYECKHUX TEKCTOB (pedeparsl,
aHHOTAllUU, 0030pPbI, CTAThH U T. JI.) C UHOCTPAHHOTO S3bIKA WU
Ha UHOCTPAHHBIN A3bIK
YMEET UCII0JIb30BATh Pa3IMYHbIE CIIOCOOBI, METOAbI, KOMMYHHU-
KaTUBHbIE TEXHOJIOI'MU B 3aBUCUMOCTH OT CUTYalluX OOIIEHUS
IIPU OCYIIECTBICHHH KOMMYHUKAIIMH Ha IPO(PECCHOHATBHOM U
aKaJeMUYECKOM YPOBHE
BJIa/I€E€T HaBbIKaMH MPUMEHEHUS MOAXOAAINX UH(POPMAaIIMOH-
HO-KOMMYHHKATHBHBIX CPECTB AJIsl OCYLIECTBICHUS JIEI0OBOIO
OOLIEHMS HA PYCCKOM M MHOCTPAaHHOM SI3bIKax

A3bIKe(ax)

DopMyIUpOBKa KOJa HHAUKATOPA Pesynberatel 00ydeHus LI aae
MEpONPUSTHS
3HAET OCHOBBI I1€PEBO/Ia aKaJeMHye-
CKUX TEKCTOB (pedepaTsl, aHHOTALUH,
0030pBl, CTaTbU U T. [I.) C UHOCTPAHHO-
IO S3bIKA WM Ha NMHOCTPAHHBIN S3bIK
NJI-1 (YK-4) yMEET UCIOJIb30BaTh PA3IIMYHbIE CIIO-
YMeeT mpuoOperaTh € MOMOIIBIO CO/COOBI, METObI, KOMMYHUKATHBHBIC 11P02, ITPO6,
BPEMEHHBIX KOMMYHUKATHBHBIX TEXHOTEXHOJOTUU B 3aBUCUMOCTHU OT cutya- |[1PO§, I[1P12,
JOTMHA HOBBIE 3HAHMA U YMEHUS, HEOO MU OOIEHUs P OCYILECTBICHUH [1P14, IIP16,
XOJIUMbIE B MpodeccuoHaNbHON 001aKOMMYHUKaMK Ha podeccruonaibHoMm |[TP18, TTP20,
CTH, B TOM 4YHCJI€ Ha MHOCTPAHHOM(BIX/M aKaJIeMUYECKOM YPOBHE [1P24,3au401

BJIaJICET HABBIKAMU MTPUMEHEHUS M1O/I-
XOJAIIMX UHHOPMAITMOHHO-
KOMMYHUKATUBHBIX CPEJICTB JJI OCY-
IIECTBIICHUS AETIOBOTO OOIIEHUS Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaxX

Teopernueckue Bonpocs! k 3auery 3aull

1. CoBpemeHHBIE TpEOOBaHUS K KaHAUAATY TIPU YCTPOUCTBE HA padoTy.

2. CTpyKTypa KOMIIaHUH.

3. CoBpeMeHHBIC MHHOBAIIMH B MIPOU3BOJICTBEHHOM cepe.

4. Jlu3aiiH TOBapoOB U TpeOOBAHUS

k HeMy B XXI Beke.

5. I[IpuHIUIIBI IPEICTABIICHUS UCCIIEI0BATEILCKOTO MTPOCKTA.
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6. IIpe3eHTanus HayYHOTO UCCIICIOBAHUSL.

7. MeXIMYHOCTHBIC H MEKKYJIbTYPHBIC OTHOIIICHHUS CETOHS.
8. IIpuHLMIIBI TPOBEIEHNUS YCIIEUIHBIX [IEPErOBOPOB.

9. 3axioyeHne KOHTPAKTOB B COBPEMEHHOM MHpE.

10. OcoOeHHOCTH YIIPABIIEHUS TPOEKTOM.

HpHMepbl THIIOBbBIX TECTOBbIX 3az[anm71 K 3a49€Ty
AHIIHACKUIT
1. Put the appropriate words into the sentences:
The economic crisis resulted in great all over the world.
a) promotion b) training c) unemployment
2. Use prepositions in the sentences:
The position will involve reporting the Director General.
a) after b) on c) to
3.Choose the appropriate modal verb:
You not smoke here as this is a laboratory.
a) can b) must ¢) should
4.Use one of the adjectives in the sentences:
There is a small wooden box on my table.
a) circular b) spherical c) rectangular
5.Complete the story with the corresponding form of the word in brackets:
They (2) (carry out) research to (3) (develop) tough new materials when they
suddenly (4) (notice) that light (5) (pass) through one of the ceramics.
6. For questions 1-10, read the sentences below and decide which answer A, B or C best
fits each gap:

The purpose of is to compare two or more different variables to determine if any
predictable relationships exist among them.
A pure research B correlational research C case study
7. Match the words having the opposite meanings:
to clarify to compare
to contrast to obscure

8. You are going to read a text about customs around the world. Five sentences have
been removed from the text. Choose from the sentences A-F the one that fits each gap (1-
5). There is one extra sentence which you do not need to use.

CUSTOMS AROUND THE WORLD
As more and more people travel all over the world, it is important to know what to expect in
different countries and how to react to cultural differences so that you don’t upset your foreign
contacts. 1
9. Complete the following small talk questions with the appropriate auxiliary or modal
verbs.
1. you worked here long?

10. For questions 1-10, read the sentences below and decide which answer A, B or C best
fits each gap.

In the business world, most should be in writing even if the law doesn't require it.
A agreements B clauses C negotiations
HeMelKuil

Texct 1. Verfassungen der deutschen Bundesldnder. Becktexte im DTV. - Minchen,
2011.




28.04.02 «HaHOMHXEHEPHS
«Hanoundicenepus 8 MAUUHOCPOSHULD)

1. Jeder hat das Recht auf die freie Entfaltung seiner Personlichkeit, soweit er nicht die
Rechte anderer verletzt und nicht gegen die verfassungsméaBige Ordnung oder das Sittengesetz
verstoft.

2. Jeder hat das Recht auf Leben und korperliche Unversehrtheit. Die Freiheit der Person
ist unverletzlich. In diese Rechte darf nur auf Grund eines Gesetzes eingegriffen werden.

3. Alle Menschen sind vor dem Gesetz gleich. Méanner und Frauen sind gleichberechtigt.
Der Staat fordert die tatsdchliche Durchsetzung der Gleichberechtigung von Frauen und Maén-
nern und wirkt auf die Beseitigung bestehender Nachteile hin. Niemand darf wegen seines Ges-
chlechtes, seiner Abstammung, seiner Rasse, seiner Sprache, seiner Heimat und Herkunft, seines
Glaubens, seiner religiosen oder politischen Anschauungen benachteiligt oder bevorzugt werden.
Niemand darf wegen seiner Behinderung benachteiligt werden.

4. Die Freiheit des Glaubens, des Gewissens und die Freiheit des religiosen und weltan-
schaulichen Bekenntnisses sind unverletzlich. Die ungestorte Religionsausiibung wird gewéhr-
leistet. Niemand darf gegen sein Gewissen zum Kriegsdienst mit der Waffe gezwungen werden.
Das Nihere regelt ein Bundesgesetz.

5. Jeder hat das Recht, seine Meinung in Wort, Schrift und Bild frei zu &uBBern und zu
verbreiten und sich aus allgemein zuginglichen Quellen ungehindert zu unterrichten. Die
Pressefreiheit und die Freiheit der Berichterstattung durch Rundfunk und Film werden gewahr-
leistet. Eine Zensur findet nicht statt. Diese Rechte finden ihre Schranken in den Vorschriften der
allgemeinen Gesetze, den gesetzlichen Bestimmungen zum Schutze der Jugend und in dem
Recht der personlichen Ehre.

6. Kunst und Wissenschaft, Forschung und Lehre sind frei. Die Freiheit der Lehre
entbindet nicht von der Treue zur Verfassung.

7. Ehe und Familie stehen unter dem besonderen Schutze der staatlichen Ordnung. Pflege
und Erziehung der Kinder sind das natiirliche Recht der Eltern und die zuvorderst ihnen
obliegende Pflicht. Uber ihre Betiitigung wacht die staatliche Gemeinschaft.

Tekct 2. Rudzio Wolfgang: Das politische System der BRD. - Opladen, 2010. S. 78-79.

Gerichte werden in Deutschland nicht von selbst tétig. Sie miissen zur Entscheidung an-
gerufen werden. Im Fall der Strafverfolgung agiert die Staatsanwaltschaft als Vertreter des
Staates. In allen anderen Fillen muf3 durch eine juristische Person Klage eingereicht werden.
Urteile werden auf der Grundlage von Gesetzen gesprochen. Im allgemeinen entscheiden
Landesgerichte in erster und zweiter Instanz . Bundesrichter werden durch den Richterwahlauss-
chuss berufen. Sie sind nicht Weisungsgebunden. Im Gegensatz dazu unterstehenStaatsanwiélte
den Justizministern von Bund und Léndern. Auf Bundesebene haben die Bundesgerichte die
Aufgabe die Rechtsprechung der Lindergerichte zu vereinheitlichen. Fiir die Ordentliche
Gerichtsbarkeit ist der Bundesgerichtshof (BGH) die oberste Revisionsinstanz. Als Revisionsin-
stanz beschaftigen sich die Bundesgerichte im Normalfall nur mit dem Verfahrensablauf und der
gesetzmaBigen rechtlichen Wiirdigung desdurch die Landergerichte festgestellten Sachverhalts.
Alle Titigkeit des Staates ist an das Grundgesetz gebunden. Uber die Einhaltung dieses Grund-
satzes wacht das Bundesverfassungsgericht . Jeder Biirger kann staatliches Handeln durch eine
Verfassungsbeschwerde auf ihre GrundgesetzmaBigkeit tiberpriifen lassen. Die zweite Aufgabe
des Bundesverfassungsgericht ist die Klarung von Streitfdllen zwischen den Staatsorganen und
die Priifung von Gesetzen auf ihre VerfassungsmiBigkeit. Nur das Bundesverfassungsgerich
kann ein Parteiverbot aussprechen Die Rechtsprechung ist in Deutschland in die Ordentlichen
Gerichtsbarkeit ( Zivilrecht und Strafrecht ) sowie in die Fachgebiete des ArbeitsFinanz- Sozial-
und Verwaltungsrecht aufgeteilt. Die Gerichte der Bundesldnder entscheiden den iiberwiegenden
Anteil der Rechtsprechung letztinstanzlich. Fiir die Ordentliche Gerichtsbarkeit existieren kom-
munale Amtsgerichte regionale Landgerichte und hauptsachlich als Rechtsmittelgerichte die
Oberlandesgerichte (bzw. Oberste Landesgerichte). Jedes Bundesland besitzt ein eigenes Verfas-
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sungsgericht das Landesverfassungsgericht Verfassungsgerichtshof oder Staatsgerichtshof gen-
annt wird..

1.

a.moins de 55millions, b.entre 55 et 60 millions, c.plus de 60 millions d’habitants.

2.

dpannysckmii
BriGepute 0uH OTBET K KOKJIOMY ITYHKTY TECTa!

La France compte:

La monnaie nationale est:

a.euro, b.centime, c.franc.

3.

Le régime politique de la France est:

a.le rayaume, b.la république, c.le parlement.
La division de la France en départements date de:
a.Napoléon, b.Premiére guerre mondiale, c.la [V-¢éme République.
Le premier président de la V-éme République est:

a.Valéri Giscard d’Estaing, b.Charles de Gaule, c.Frangois Mitterrand.
6. Les avocats sont préparés a la faculté:
a. politique, b. juridique, c. de droit

7. La Constituion de la République francaise date de:
a.1958, b.1963, ¢.1999.
8. La cour européenne des droits de I'homme se trouve a*
a. Moscou, b.Londres, c.Strashbourg

4.

5.

8.2.
8.2.

Kpurepun u mkaabl oneHuBaHUS
1. IIkanel olleHUBaHUS

J1711 KOHTPOJIBHBIX MEPONPUATUI YCTaHABIMBAETCS MUHUMAIBbHOE M MAaKCUMAaJIbHOE KOJIH-
4eCcTBO 0aJJIOB B COOTBETCTBUHU C TadOIuiei 8.1.
KoHTponpHOE MepomnpusTHe CUUTaeTCsl MPONUICHHBIM YCIENIHO MpU YCIOBUU Habopa Ko-
JINYECTBaA 6aJ'IJ'IOB HC HUXKC MUHHUMAJIBHOTO.
Pe3ynbrar 00y4yeHus O TUCHUIUIMHE CYUTAETCSA JTOCTUTHYTHIM MPU YCTIEIIHOM TPOXOXK/Ie-
HUN O6y‘~IaIOHII/IMC$[ BCEX KOHTpOJ’IBHI)IX MepOHprITHﬁ, OTHOCHAIINUXCA K )IaHHOMy pC3YJ'II)TaTy
o0OyueHusl.

Tabauna 8.1 — I1kansl olleHHBaHUSI KOHTPOJIBHBIX MEPONPUSTUI

0603- KonnuecTBo 6annoB
HaumenoBanue dopma KOHTPOJIS -
HaYeHHE min max
Ponesas urpa «Co- 2 5
ITPO2 |Tema. YcTpoiicTBO Ha paboTy. 6eceH9BaHHe fpu
YCTpOICTBE Ha pa-
00TYy».
I'pynnoBass  nuc- 2 5
P06 Tema. MHHOBauuM B TPOU3BOJACTBEH-KYCCHSI MO TEME
HOM cdepe. «IlHHOBaIMU B CO-
BPEMCHHOM MUPEY.
ITP08 |Tema. Jluzaita u cnierudukaims Topapa.| Tecr. 5 20
Tema. YuacTie B HaydyHON KOH(eEpeH- Porepas 1rpa 2 S
P12 — «Hayuynass koHpe-
PEHITHS.
P14 Tema. IlpuHuunbl cocTaBieHHS U|YCTHOE COOOIICHHE 2 5

HamMcaHusAa Hay‘IHOI>'I CTaThu.

0 Hay4YHOH paboTe.

14—
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0603- HanmenoBanue dopmMa KOHTPOJIS KonnyecTBo 6amios
P16 Tema. IlpeseHtammst wuccienoBarens-|Tect. 5 20
CKOT'O IPOEKTA.
I'pynmoBast pabota 2 5
«MonenupoBanue
pa3IMyYHBIX CHUTYya-
P18 Tema. MeEXIUYHOCTHBIE W MEXKKYJb-[IUH, ONpEaesto-
TypHbIE OTHOLIEHMUS. IIMX OCOOEHHOCTHU
MEXJIMYHOCTHBIX U
MEXKKYJIbTYPHBIX
OTHOLLICHUI.
Ponesas urpa «/le- 2 5
[TP20 |Tema. [IpoBeneHue neperoBOpoB. JIOBBIE  TIEPETOBO-
pPBD».
JenoBas urpa 2 5
[1P24 |Tema. YnpaBieHu€e MPOESKTOM. «Opranuzanus Jse-
JIOBOW BCTPEUM».
CPO7 Hanwmcare Hayunyto crateio oobemoM 3 |[IncemenHast pabo- 2 5
CTp. Ta
3au0l |3auer 3aueT 17 40

8.2.2. Kpurepuu olieHUBaHUS

[Ipu oneHWBaHUM pPE3yJNbTATOB OOYUEHHs MO JUCHUIUIMHE B XOJ€ TEKYIIETO0 KOHTPOJIS
YCIIEBAEMOCTH HCIONB3YIOTCS CIEIYIONINE KPUTCPHUH.

MuHMManbHOE KOJIMYECTBO OANIOB BBICTABIISIETCS] 00OYYaIOIIEMyCsl IPY BBIOJIHEHUU BCEX
yKa3zaHHbIX nokazartened (Tabmuua 8.2), gomyckarTcs HECYIIECTBEHHbIE HETOYHOCTH B H3JIO-
KEHUU U 0OpMIIEHUH MaTepHuaa

Tabnuua 8.2 — Kputepun olleHHBaHUSI MEPONIPUATHI TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH

HaumenoBanue,

HOKa3aTCJ'II/I BBICTABJICHUI MUHHUMAJIBHOT'O KOJIMYECTBA 6aJ'IJ'IOB
o0o3HayeHne

KOMMYHUKAaTUBHbBIE 3a7auM, [OCTABJIECHHBIE Ul y4acTUsl B POJIEBOM MIDE,
BBITIOJIHEHBI HE MeHee, 4eM Ha 50%; uCIoib30BaHHbIE KOMMYHUKATUBHBIC

Ponesas urpa o
TEXHOJIOTMM COOTBETCTBOBAJIM IPABWJIAM U 3aKOHOMEPHOCTSAM YCTHOM KOM-

MYHHUKAIIHH

TeMa COOOILEHUS PACKPHITa, TOKA3aHO BIIAJIEHUE KOMMYHUKATHUBHBIMH TEX-
YcTHOE c000- HOJIOTHSIMU JUUISL OCYILIECTBIICHHS] YCTHOW KOMMYHHUKAIIMH; AOITYIIEHBI JIEKCH-
HICHUE YeCKHe U TpaMMaTHYeCKue OIMOKHY, He 3aTPYAHSIONIME BOCIPUATHE pEUr Ha

CyX

KOMMYHUKATUBHBIE 33/1a4d, MOCTABJIEHHbIC JI1 y4acTUs B IPYIIOBON JuC-
I'pynmoBas auc- | Kyccuu, BBIIOJTHEHBI HEe MeHee, ueM Ha 50%; UCrmoap30BaHHbIE KOMMYHUKA-
KycCHs TUBHBIE TEXHOJOTMU COOTBETCTBOBAJIA IPABUJIAM U 3aKOHOMEPHOCTSIM YCT-
HOW KOMMYHUKAIUH

KOMMYHUKATHUBHBIC 3aa4d, IOCTABJICHHBIC IJId Yy4aCTHA B ﬂCHOBOﬁ urpe,
BBITIOJTHCHBI HE MCHEC, YEM Ha 50%; HCITIOJIb3OBAHHBIC KOMMYHHUKAaTHBHEBIC

Henosas urpa N
TEXHOJIOTMM COOTBETCTBOBAJIM MPABWJIAM U 3aKOHOMEPHOCTSIM YCTHOM KOM-

MYHUKallUN

KOMMYHHKATHBHBIE 33J[au¥, TOCTaBJICHHBIC JUISI TPYIIIIOBOM pabOThI, BBIMOJI-
I'pynnosas pa- HEHbl He MeHee, yeM Ha 50%; MCnoJib30BaHHbIE KOMMYHHKATUBHBIE TEXHO-
6oTa JIOTUA COOTBETCTBOBAJIM IIPaBUJIAM M 3aKOHOMEPHOCTAM YCTHOM KOMMYHH-

KallUU.
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HanmenoBanmne,
[Tokazarenu BRICTaBICHUS MUHUMATHHOTO KOJIMYECTBA 0aIOB
0003Ha4YeHHE
Tect IIPaBUJILHO pereHo He MeHee 50% TeCTOBBIX 3aaHMil

TemMa pabOThl pacKpbITa, TEKCT CTPYKTYPUPOBAH, COOIIOACHBI TPeOOBAaHUS K
[TuceMenHas pa- | 00beMy U OQOPMIICHHIO HAy4HOH CTaTbU B COOTBETCTBUH C IMpaBUJIAMU U
6oTa 3aKOHOMEPHOCTSIMU NHCbMEHHOM KOMMYHUKAILIMK; JONYLIEHBI JIEKCUUECKUE
Y TpaMMaTHYeCKHEe OIMOKHU, HE 3aTPYIHSIONINE BOCIIPUSATUE TEKCTa

[Tpu oueHuBaHMM pe3yabTATOB OOYYEHHUs MO JUCLUIUIMHE B XOJA€ MPOMEKYTOUHOM aTTe-
CTallM UCIIOJIb3YIOTCS CIEAYIOLINE KPUTEPUH.

3auer (3aull).
3amaHue COCTOUT M3 MUCbMEHHOTO TECTUPOBAHUS U YCTHOW O€ce/ibl 0 OJJHOMY M3 TeOpeTH-
YECKUX BOIIPOCOB.
Bpewms nanucanus tecta: 1 gac.
Bpems Ha OATOTOBKY YyCTHOIO OTBETA: 15 MUHYT.
VYcrHas Oecena oneHHBaeTcss MakcuMaibHO 20 Gannamu, TUCbMEHHOE TECTUPOBAHUE Olle-
HUBaETCs MakcuMaibHO 20 6amutamMu. MakcuMaibHOE CyMMapHOe KoyimdecTBo 6ayios — 40.

Kpurepnu onieHuBaHMsI YCTHOM Oecepl

MaxkcumanbHo€E
IToxazarens
KOJIMYECTBO 0AJJIOB
BrinmonHeHrne KOMMYHHUKATUBHOM 3a/1a4yu 10
['paMMaTHYeCKH MTPABUIIBHOE TTOCTPOCHUE BBICKA3bIBAHHIA 5
KoppekTHoe ncnonbp3oBaHue JEKCUKH M0 TeMe Oece bl 5
Bcero 20

Kpurepun onieHnBaHus BBINOJIHEHHS TMCbMEHHOIO TECTUPOBaHM (8 3aJaHui 1Mo 5 mpen-
JIO)KEHUH B KaXKJIOM).

MaxkcumanbsHOE

[Tokazarens
KOJIMYECTBO OaJIIOB

Kaxxaplii npaBUIIbHBIA OTBET 0,5

Bcero 20

Hrorosas oneHKa 1o IUCLUIUIMHE BBICTABIISETCS C YYETOM pPE3YyJIbTaTOB TEKYIETO KOH-
Tposis (IpUBEAEHHBIX K HOpMe 60 Oa/IoB) ¢ UCTIONB30BAHUEM CIETYIOIIEH HIKAJIbI.

Onenka HaGpano 6anos
«3a4TEHO» 41-100
«HE 3aUYTEHO» 0-40
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Taod-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMHU JOCTHUKEHUS KOMIIETCHIIMM M LIEJbI0 peaau3aiuu

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOHUT B COCTaB 00s3aTeNbLHON YacTU O6paSOBaTCJ'IBHOI71 IMporpaMMbl.

Ta6mmma 1.1 — Pe3yapTaThl 00y4eHHUs MO JUCITUTIIMHE

Kox, HammMeHoBaHHE
WHJUKaTOpa

Pe3ynbTarel 00yueHus 0 JUCIUILTAHE

YK-5 Cnoco0eH aHAIM3MPOBATh U YYUTHIBATH Pa3HO00pa3ue KyJbTYpP B polecce Mex-
KYJbTYPHOI'0 B3aUMO/1eliCTBUA

-1 (YK-5)

3HaeT 3aKOHOMEPHOCTH U CIie-
U(pUKY pa3BUTHSI pa3IUYHbIX
KYJIBTYpP, OCOOCHHOCTH MEXK-
KYJIbTYPHOTO pa3Hoo0pasus
o0111ecTBa B COBPEMEHHBIX
YCIIOBHSX

3HaeT OCHOBHBIEC 3aKOHOMEPHOCTH M XapaKTEpPHbIE 0COOCHHO-
CTH Pa3BUTHS PA3JIMYHBIX KYJIBTYP

3HaeT cnenupUIHOCTh MEKKYIBTYPHOTO Pa3HOOOpasust ooiie-
CTBa B COBPEMEHHBIX YCIOBHUSIX

NJI-2 (YK-5)

Ymeer obecrieynBaTh U MO-
JIep’)KUBaTh B3aUMOIIOHIMaHKE
MEXy IPEACTaBUTEIISIMU pa3-
JMYHBIX KYJIbTYP U HABBIKH
OO0IIEeHUsI B MHPE KYJIBTYPHOTO
MHOTroo0pasus

YwMmeet AHAJIM3UPOBATh U YUUTHIBATDH pa3H006pa3He KYJIbTYP

YMeeT npuMeHsITh Ha MPaKTUKE HABBIKK OOIICHUS B MUPE
KYJBTYPHOTO MHOTO00pa3usi, CO3/1aBas U MOJICPKUBAs B3au-
MOIIOHMMAaHUE MEXKAY MPEICTaBUTEISAMU PA3HbIX HALIMOHAIIb-
HOCTEH

NJ-3 (YK-5)

Bnaneer merogamu npenymnpe-
JKICHUS U Pa3pelIeHus BO3-
MO’KHBIX KOH(JIMKTHBIX CUTYya-
LUH B MEKKYJIbTYPHON KOM-
MYHHKaIUH

Brnaneer mMetogamu mpeaynpexxacHus BO3MOXKHBIX KOH(IUKT-
HBIX CUTyalluil B MEXKYJIbTYPHOM KOMMYHUKALUU, YYUTHIBAS
0COOEHHOCTH TpeACTaBUTENeH OTAENbHBIX OOIIHOCTEH, NMEIo-
IIMX COLMAJIbHBIE, ITHUYECKUE, KOH(PECCHUOHANbHbIE U KYJIb-
TYpHBIE pa3nuyus

Bnaneer cnocobamu 1 mpueMaMu MpeA0TBPaIEHUs BO3MOXK-
HBIX KOH(QIMKTHBIX CUTYaIlMi{, BOSHUKAIOIINX Ha MOYBE COIIH-
QITBHBIX, STHUYECKUX, KOHPECCUOHAIBHBIX U KYJIbTYPHBIX pa3-
JTNYAN

PeSYJ'IBTaTI)I 06yquHs[ M0 AUCHUINIMHE JOCTUTAIOTCA B paMKaX OCYHICCTBJICHUA BCEX BH-
J0B KOHTAKTHOM U CaMOCTOSTEIbLHOMN pa6OTBI OGy‘l&IOH.[HXCH B COOTBCTCTBHU C YTBCPKACHHBIM

y4eOHBIM IJIaHOM.

WNHaukaTtopel JOCTHXKEHHUS KOMIIETEHIMH CUHUTAIOTCS C(OPMUPOBAHHBIMHU MPU JOCTHXKE-
HUU COOTBETCTBYIOLUX UM PE3yJIbTAaTOB 00YUEHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0BeM IUCLUIUINHEI COCTABIAET 3 3aUETHBIX €IUHULIBI.
Hwxe npuBesieHO pacnpeaeiieHue o0Iero oo0beMa JUCIMILIMHBI (B aKaJJeMUYECKHX Jacax)
B COOTBETCTBUU C YTBEPKICHHBIM yUCOHBIM TUTAHOM.

®opma o0yueHus
Buner padot Oqf ai
CeMecTp
Konmaxkmmnasn paboma
3aHSTHS JISKIIHOHHOTO THIIA 16
71a00paTOPHBIC 3aHATHS -
[IPAKTUYECKHUE 3AHATHUS 16
KypCOBOE€ IPOCKTUPOBAHUE -
KOHCYJIbTAITIH -
MIPOMEKYTOYHAS aTTECTAIINS 1
Camocmoamenvnasn paboma 75
Bcezo 108
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3. COAEP) KAHUE JUCIUITJINHBI

Pa3nea 1. OcHo6bl 0€/10601 IMUKU

Tema 1. Imuxka kax nayka. Cyugnocms 0€1060i 3muKu, ee 6azoevle 00OKyMeHmbl

3aKOHOMEpPHOCTH W creluuKa Pa3BUTHS PA3NHUHBIX KYIBTYp, OCOOCHHOCTH MEXKYIbTYpHOTO
pasHooOpa3us 00mIecTBa B COBPEMEHHBIX ycinoBusx. OyHIaMEHTAIbHBIE TPAKTaThl O HPABCTBEHHO-
ctu Apucrorens u [{unepona. OnpeneneHue MOHATUN: «3TUKAY, «KMOPaJby, «HPABCTBEHHOCTbY.
Ponb atukm xak Hayku B Poccun. [ToHsTHE NenoBoi 3THKH, ee Tpo0sieMbl. ba3oBbie JOKYMEHTHI
JIEJIOBOM 3TUKH U 331a4U, KOTOPbIE OHU BBIMIOJIHSIOT.

Tema 2. Imuueckue npuHyUNLL U HOPMBL 8 0€/1060M 0OULeHUU

YHuBepcanbHbIle TPUHIMIBL JEIOBOM ATHUKU. MeXAyHApOAHBIE ATHYECKUE TPUHIUIIBI
o6usneca. Hopmbl nenoBoit atuku. [IpUHIMIBI 3TUKH JENOBBIX OTHOIICHUN. B3anmomnonnmanue
MEXIY TPEACTABUTEISIMU PA3INYHBIX KYJIbTYp M HABBIKU OOILEHHSI B MUPE KYJIBTYPHOTO MHOT000pa3us

[IpakTueckue 3aHATUA
[TPO1. OTuka kak Hayka. CyIIHOCTH J1€JI0BOM ATHKH, €€ 0a30BbIe JOKYMEHTHI.
[TP02. DTUveckre NPUHIKITEI ¥ HOPMBI B JIEJIOBOM OOIICHUH.

CamocrositenbHas padora:

CPO1. M3yunth UCTOPUIO Pa3BUTHSI STUKH KaK HayKH, €€ OCHOBHbIE KaTErOpUH.

CP02. N3yunth NOHATHS MOpaJId KaK XapaKTepUCTUKa OOIIECTBA, HPABCTBEHHOCTH.

CP03. U3yunTh CyIHOCTb U cIIOCOOBI (POPMUPOBAHUS HPABCTBEHHOI'O IIOBEJICHUS YellOBE-
Ka, a TaK)Ke OCHOBOIIOJIATAl0IINE JOKYMEHTBI AETOBOM STHUKH.

Paspen 2. Ilpogpeccuonanvnasn smuka

Tema 1. Ilonamue, codeprcanue u npedmem npogheccuonHanbHol IMUKU

[TonsiTue mpodeccuoHaIbHON 3THUKH, €€ MpeaMeT U coaepkanue. Llenu u 3amaun npodec-
CHOHANILHOM JIESTENbHOCTH, KOHTPOJINPOBAHUE Mpoliecca paboThl, MOTUBAILIMS U KOHIIEHTPALIUS
YCWIHMH 4JIeHOB KOJUIEKTHBA. KadyecTBa JIMUHOCTH crielUaaInucTa, HEOOX OUMBIE VISl BHITTOJIHEHUS
npodeccuoHansHOro jaonra. IIpaBoBble M >TUYECKHWE HOPMBI TOBEIEHUS, MPEIMUCHIBAIOIINE
OTIPEIETICHHBIN TUI HPABCTBEHHBIX OTHOIICHUH MEXIY JIFOJAbMHU, HEOOXOIUMBIN ISl BHITIOJHE-
HUS CBOeW MpOo(dhecCHOHATBLHON JAesITeNFHOCTH U OLEHKU €€ MOCIeACTBUN. Pa3HOBUAHOCTH Mpo-
dbeccuonanpHOM ATUKH. [IpaBuna u TexHomorun 3h(HEKTUBHOTO MEXKKYIbTYPHOTO B3aUMOJIEH-
CTBUSL.

Tema 2. Kooexcot npogheccuonanvnoit smuxu

PazHOBHIHOCTH KOJEKCOB TpodheccuoHanbHOM 3TuKHU. CBOMCTBAa MPOQECCHOHANBHBIX KO-
nekcoB. OCHOBBI IICHUXOJIOTHU JTUYHOCTH (COGCTBeHHLIﬁ IICUXOTUII U AKLEHTYalMI0 Xapakrepa I
OMPEACIICHUA IIPUOPUTETOB COOCTBEHHOM ACATCIIBHOCTH, OLCHKA W KOPPCKTHUPOBKA JIMYHOCTHBIX Ka-
gectB). CollMaNIbHBIE, STHUYECKUE, KOHPECCHOHANBHBIC U KYJIbTYPHBIE PA3IHYMs YJICHOB KOJI-
JneKkThBa. TOJepaHTHOE BOCHPUITHE 3TUX pa3nuuuil. HopMbl moBeneHHs YJIEHOB pa3IMYHBIX
npodeccuil.

[IpakTueckue 3aHATHS
[TP03. TlonsiTue, coaepkanue u MpeaMeT MpodeccnoHaNTbHON ITHKH.

[TP04. Konekco mpodeccnoHaIbHOM 3THKH.

CamocrosiTenpHas padora:
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CP04. M3yuuTh CymHOCTh W Ha3zHaueHHE NMPO(HEeCCHOHATBLHONW ITHKH, KaTeropuu Mpu3Ba-
HUS U IPOECCHOHATIBHOIO J10JII'a, OCHOBHbBIE HOPMBI U IPUHLIUIIBI TPOGECCH OHATIBHON 3THUKH.

CP05. M3yuuTh KpaTKOCPOUYHYIO U JOJTOCPOUYHYIO BHITOY NMPO(heCcCHOHANBHBIX OTHOIIE-
HUM B cOBpeMeHHOU Poccuu.

CP06. HatimoHanpHO-KyJIBTYypHBIE IIEHHOCTH B IPO(ECCHOHATIBHOMN ITHUKE, TPAAULINH, Hpa-
Bbl, IPUBBIUKY IIPEACTaBUTEINEH pa3HbIX KYJIbTYP.

Pasnen 3. /lenoseoe oouwenue

Tema 1. Illonamue «0enosoe oouienuern: onpeoenenue, hopmoul, 6udbl, CpeOCmMea, CmuIu

Omnpenenenue, GopMbl, BUABI, CPEACTBA U CTUIHU JAeNoBoro oobmeHus. [Ipsimoe u KocBeH-
HOe 7enoBoe oOmeHne. @opMbl ¥ BUIbI YCTHOM M MMChbMEHHON KOMMYHUKAIIUU TIPH U3yYCHUU U
pa3paboTke npodeccuoHaabHON JokyMeHTauu. CTaHaapTHbIe GOPMBI MMCbMEHHOTO PEYEeBOTO
NoBe/eHUs B npodeccuoHanbHOl cepe. MaTepuaabHOE, KOTHUTUBHOE U JI€ATEIbHOCTHOE Jie-
noBoe obmenue. OPuiransHO-1e10BoM cTuiIb o0meHus. Hayunsiit ctunb oOienus. [TyOnumu-
CTHUYECKMI U pa3roBOpHO-ObITOBOM CTUIIM OOIIeHMs. Biagenne KOMMyHUKaTUBHBIMM HOPMaMH B
npohecCuOHANBHOM NeSTebHOCTH.

Tema 2. Bepoanvnoe oenoeoe oouienue. Heeepoanvnoe oenosoe oouienue. Imukemuoie
HOpMbL 0€7108020 00UieHUA

JlenoBoil pa3roBop, COBELIAHUS, 3acelaHUs (aHAIM3, MPOEKTUPOBAHUE U OpraHU3aLUs
MEXIIMYHOCTHBIX, TPYIIOBBIX U OPraHU3AIIMOHHBIX KOMMYHUKAIIMHM B KOMaH/I€ Ui TIOCTHXKEHUS
nocTaBiIeHHOU 1enu). [leperoBopsl: METOIbI BEICHHUS U UTOTH (HABBIKU JIEJIOBOM KOMMYHHUKa-
U, apTYMEHTHPOBAHHOTO M3JI0KEHUSI COOCTBEHHOW TOUKH 3pEHUSsl, BEICHUS JUCKYCCUU U T1O-
nemuku). [Ty6muunoe oparopckoe BbicTyruieHHe. OTHOILCHHS CO CPEICTBAMH MacCOBOHM HH-
dopmanuu: npoBereHHe Mpecc-KOH(EpeHLuH, Mpe3eHTalli, BICTAaBOK. SI3bIK MUMHUKHU M XKe-
ctoB. [103bI 3aIUTHI, yBEpEHHOCTH, pa3AyMbs, oOMaHa, arpeccud. [loxoaka. YMeHue uyutarh no
munaMm. Busuthsle kaprouku. [lenosas nepenucka. Tunsl nenoseix nucem. Pestome. DieKTpos-
Hble cpesicTBa cBsi3u. Kommbrotep. MuaTepHer. Web-stuker. E-mail. ®akc. [lenoBbie mogapku u
cyBeHupsbl. Yaessle. [lopsagok npuBeTCTBHMA, IpeACTaBICHNN 1 3HAKOMCTB. Tene(OHHbII STHKET.
OTHUKET MOOUIIBHOM CBSA3HU. DTUKET O(ULIUATBHBIX MEPOTIPUATHI.

[TpakTueckue 3aHATHS

[TPOS. TTonsTHE «Ien0BOE OOIIEHNUEeY: onpeiereHue, (hOpPMbI, BHJIbI, CPEICTBA, CTHIIH.

[TP06. BepbanbHoe nenoBoe obmieHue. HeBepbabHOE nemoBoe OOIIeHUE. DTUKETHBIC
HOPMBI JIETIOBOTO OOIICHHUS.

CamocrosTenbHas pabora

CP07. U3yunth MexayHapOAHBIN MPOTOKOJ U JIEJIOBYIO 3TUKY, MOHATHE «EJI0BOE o0lIe-
HUE», ero Pa3HOBUIHOCTHU, PYHKIIUH, CTHIIM, OCHOBHBIE ()OPMBI OHM3HEC-KOMMYHHKAIIUH.

CP08. M3yuuth mpaBuia MpoBEACHUS JIETOBBIX Oecell, COBEIaHU, 3aceJaHuM, TIEPEroBo-
POB, IOJTOTOBKY M 00CTYKMBaHUE COBELIaHUN, KOH(PEPEHIINH, Mpe3eHTaLnH, BBICTABOK. BUIBI U
IpaBHJia HAIIMCAHMSI IEJIOBBIX MTUCEM, OPaTOPCKOE UCKYCCTBO, 1€JI0BOM ITHKET.

Pasnen 4. Ynpaenenueckoe oouienue

Tema 1. 3akonwl ynpasnenueckoco oouienusn

OCHOBEI YIIpaBJICHUA KOJIJICKTUBOM U CO3JaHUC 6J'IaF01'IpI/I$ITHOFO TICUXOJIOTUYECKOI'O KIJIN-
Marta C MO3UNIMN JOCTHUKCHUSA UM O6H.[I/IX I.IeJIefI " MOCTABJICHHBIX KOHKPCTHBIX 3aJa4. CHOCOGBI
yIpaBJICHUS! KOJUICKTUBOM TP pPEIICHMH WM HAyYHO-HCCIEIOBATEIbCKUX M HAYYHO-
MMPONU3BOACTBCHHBIX pa60T. MCTO[[BI IIOBBIIIICHUA COHHaHBHOﬁ MOGI/IHBHOCTI/I. I[I/IpeKTI/IBHI:Ie u
JIeMoKpaTudeckue (GopMbl yIpaBieHYeCKOTro o0mieHuss. I PpeKTBHOE yrpaBieHYeCKoe 00IIe-

_5__
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HHUE, 3aKOHOMEPHOCTH OOILICHHUS U CHOCOOBI YMpaBICHUS WHAWBUIAOM U Tpynmnoi. IlepBbri u
BTOPOI1 3aKOHBI yIpaBieHueckoro oduienus. [Ipuemsl hopMupoBaHust aTTpaKIUK.

Tema 2. Takmuxka oeiicmeuii 8 KOHGIAUKMHBIX U KPUIUCHBIX CUMYAUUAX

[TpuHIMIBI 00IIEHUS MEXKIY YJICHAMH HAyYHOTO KOJUIEKTHBA C LIEJIbIO MOJAePKAHUS XO-
POILIEr0 COIUATBHO-TICUXOJIOTHYECKOT0 KJIMMaTa, CIOCOOCTBYIOLIETO PEIICHUIO MOCTAaBIEHHBIX
3aga4. MeToapl U HaBBIKM 3()PPEKTUBHOTO MEKKYJIbTYPHOTO B3auMojaeicTBus. Buabl koH(IIHK-
ToB. [Icuxonoruveckre 0COOCHHOCTH yrpaBieHUs KOHDIUKTOM B paboueii rpymme. Pons pyko-
BOJUTENS B Pa3pellieHUH OPraHU3allMOHHBIX KOHPIUKTOB. [IeiCTBHS MO MPEOAOICHUIO CIOPHBIX
curyaunii. Buasl kpuszucos. BiiajeHue HaBbIKaMH MOBEICHUS U MPUHATHS PEIICHUNA B HECTAH-
JApPTHBIX CUTYaLIHSIX.

[IpakTHueckue 3aHsATUS
[TPO7. 3akoHbI yIIPaBIEHYECKOTO OOIICHHUS.
[TP08. TakTuka AeicTBUIA B KOHOIUKTHBIX CUTYaIUIX.

CamocrosrtenbHas pabora

CP09. M3yunTth ynpaBiIeHUECKYIO ITHUKY, UMHIDK PYKOBOJHUTENS KaK 4acTh YIpaBJieHYeE-
CKOT'O B3aUMOJEHUCTBHS, COBPEMEHHBIE TEHJCHIINY YIIPABICHUS OPraHNU3alueH.

CP10. IIpuunHbl BOSHUKHOBEHUS! KOH(MIMKTHBIX CUTYaIlUi, Pa3HOBUAHOCTH KOH(DIMKTOB,
CHocoObl MPEO0NIECHUS, POJIb PYKOBOJUTENS OpraHU3aluil B TUKBUAALUU KOH(PIUKTOB U UX IO-
CIICICTBUM.

Pasnen 5. Umuoosic 0enoeozo uenoseka

Tema 1. Illonamue «umuodxicy, e20 nCUX0102u4ecKoe co0epyHcanue u 6Uobl

Tepmunonorus. [IpoToTunel umumka, Hocutenu uMmuxka. Llenu popmMupoBanus UMHUIKA.
Crpareruu popmupoBanusi umMmuka. Opraiu3alioHHbIE TAKTUKH U TaKTUKW Bo3zaecTus. [Icu-
XOJIOTMYECKUE TaKTUKU BO3JEHCTBUS Ha co3HaHue. Teopusa oxumgaHuil 1 motuBauui. [IpuHnu-
MBI PA3BUTHS JIMYHOCTH C IEJIbI0 TIOPOXKICHUS Y HETO CIIOCOOHOCTEN K KPEaTUBHOM NESATEIIbHO-
CTH.

Tema 2. Ilpunyunsl u mexuonozuu opmuposanus nPopheccuonaIbHO20 UMUOIHCA Ye-
noeeka. Ilpunyunvl u mexnonocuu opmuposanus uHOUBUOYATLHO20 UMUOIHCA HeS106EKA

3aBUCHUMOCTh COZEpKAHMUSI UMHUJKA OT NMpodeccud M JOHKHOCTH. YMeHHe pabdoTarh B
KOJUIEKTUBE, COINOCTaBJIsIsl CBOM HHTEPEChl C HMHTEpecaMu KOJUIEKTHBa B 1enoM. [lonsiTue
uMuKMerkepeTBa. Crienuduyeckass 0JapeHHOCTh UMUDKMeEkepoB. CekpeTsl mpodeccuoHa-
nu3Ma. Putopuueckoe ocHaileHue UMHIKMeElkepa. [IpruopuTeTHble 3a1auyu UMHIKMEUKUHTA.
PeueBoe Bo3nelicTBHE Ha yIpaBICHHE DHEPreTHUYECKOTO pecypca udenoBeka. Bujabl MHIUBHIY-
QTBHOTO MMUJDKA: TaOUTAPHBINA, OBEIIECTBICHHBIN, BepOANbHBIA, KHHETUYECKUN U CPEIOBBIN.
Ctunmn B onexne: Kiaccuyeckui, nenoBoi, ctuiib [llanens. OOyBb. AKceccyaphbl: IOBENUPHbBIE
YKpalieHus, 09K, TOpTQesib/cyMKa, TOPTMOHE, 30HT, MOOWIIBHBIN TenedoH, pydka, 3a)KUranka,
4yachl. YX0KEHHOCTh. MaHepa nepxkatbes. Onexaa sl IpueMoB

[TpakTueckue 3aHATHS

ITP09. ITonsiTHE (UMUK, ETO IICUXOJIOTHUECKOE COACPKAHUE U BUJIBI

[TP10. [TpuHIMIBI ¥ TEXHOJIOTUN (HOPMUPOBAHUS MPOPECCHOHATHHOIO UMHU/KA YeTIOBEKa.
[TpuHIMIBI ¥ TEXHOIOTUH (POPMUPOBAHUS UHANBUIYATBHOTO UMUK YEIOBEKA

CamocTtosTenpHas paboTta

CP11. U3yunts mpenMer, oOBEKT, 3a1a4d U METOJIbI MCCIICIOBAHUS COBPEMEHHONW WUMU-
JOKEIIOTUH, TSHISHIINN U TIEPCIIEKTUBBI Pa3BUTHS UMHUKETOTUU B Poccnun B Ommkaiiiue necs-
TUJICTHS.

CP12. U3yunTh UMHJKMENKUHT U €r0 IPUMEHEHUE.

65—
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YueOHasi 1uTepaTypa

1. JlenucoB A.A. IlpodeccuonanpHas 3THKa U ITUKET [DJICKTPOHHBIA pecypc]: yueOHoe
nocobue/ JlenncoB A.A.— DIEKTPOH. TEKCTOBBIe AaHHbIe.— OMck: OMCKUN rocymap-
CTBCHHBIH  WHCTUTYT  cepBuca, 2014— 210 c—  Pexum  jgocryna:
https://www.iprbookshop.ru/32795.html — 3BC «IPRbooks»

2. buxb6aesa D.B., [Iporacosa O.JI. [lenoBoe obmenne u npodeccuoHanbHas 3THKA. [ IIeK-
TPOHHBII pecypc]: yueOHoe nocodue/ buxbaesa 3.B., [IpotacoBa O.J.— DnexTpoH.
tekcToBble JaHHbIe.— TamoO0B: ®I'BOY BO «Tam00BCKuUii rocyaapCTBEHHBIN TEXHUYE-
ckuit yauepcuter»,2016. — 102 ¢.— Pexxum nocryma:
https://www.tstu.ru/m/book/elib1/exe/2016/Bikbaeva_l.exe — 3BC «TTTY»

3. Kosnosckas T.H. IlpodeccuonanbHas »dTHka [DJIEKTPOHHBIA pecypc]: ydeOHO-
metonudeckoe nocobue/ Koznosckas T.H., Emanunnnesa I'.A., 3y6osa JI.B.— Dnek-
TPOH. TeKCTOBBIE NaHHbIe.— OpeHOypr: OpeHOyprckuii ToCyAapCTBEHHBI YHUBEPCHUTET,
3BC ACB, 2015.— 218 ¢.— Pexum goctymna: http://www.iprbookshop.ru/54147.html —
9BC «IPRbooks»

4. CysopoBa, H. A. Kynbrypa penoBoro oOuieHusi B IpodeCCHOHAIBHON AesTeNbHOCTH
[DnexTpoHHEI pecypc]: yuebnoe mocodbue / H. A. CyBoposa, JI. B. Tabak. DnekTpoH.
TekcToBbIe JaHHble.— Coun : COuMHCKHI rocynapcTBeHHbI yHuBepcuret, 2020. — 98
¢. —Pexum nocryma: https://www.iprbookshop.ru/106571.html — DBC «IPRbooks»

5. Dkcakycto, T. B. OCHOBBI NCHUXOJOTUU JI€JIOBOTO OOMICHUS [DIEKTPOHHBINA pecypc]:
yaeOHoe mocoobue / T. B. DkcakycTto. — DIEKTpOH. TEKCTOBBIC JIaHHbIE. — [ araHpor :
NznarensctBo KOxHOTO denepanbHoro ynusepcurera, 2015. — 162 ¢. — Pexum no-
cryma: https://www.iprbookshop.ru/78690.html — 3BbC «IPRbooks»

4.2. UnTepHeT-pecypchl, B TOM 4YHCJe COBPeMeHHbIe NpodeccHOHAIbHbIe 0a3bl 1aH-
HBIX H HH()OPMALOHHbIE CIIPABOYHBIE CHCTEMBI

VYuuBepcuterckas napopmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topras OTKpHITHIX JaHHBIX Poccuiickoi @eneparuu https://data.gov.ru

ba3za OTKpBITBIX JaHHbIX MwuHuUCTEpPCTBA Tpyla M COLMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudanoreku eLIBRARY .RU https://elibrary.ru/

ba3za naHHBIX Tpo(deCcCHOHANBHBIX CTaHIAPTOB MHUHUCTEPCTBA TPy U COLMAIBHOM 3aIlu-
1  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMHUYECKOT0 pa3suTus PO http://www.economy.gov.ru

baza oTkpeIThIX nanHbIX Pochuamonuropunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby» https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa naHHBIX «INEKTPOHHO-OMbIHOTeuHas cuctema «IBC FOPAMTy https://www.biblio-
online.ru

basa manHbIX 371eKTpOHHO-0MOIHOTeuHOM cuctemsl TT'TY http://elib.tstu.ru

denepanbHas TocyIapcTBeHHAs HHpOpManOHHas cuctema «HarnoHanbHas 3J1eKTpOHHAs

oubmoTeka» https://H30.pd

HauwmonanbHeii mopran onnaite o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru
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DnekTponHas 6a3za ganubix "Polpred.com O630p CMU" https://www.polpred.com
OdunmansHblii caiit MeepaabHOrO areHTCTBa M0 TEXHUYECKOMY PETYIHPOBAHUIO H MET-
posioruu http://protect.gost.ru/

Pecypchl anexTpoHHON MHGOPMAIMOHHO-00PAa30BaTEIBHONW CpPEeNbl YHUBEPCUTETA MPe-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37IeKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cperie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa30BaTelIbHbIE PECYPChl, K KOTOPHIM 00€cledeH JOCTyI O0y4arounxcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMAAMH W JIMIIaMH C OT'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/ICHBl Ha O(UIIMATBLHOM caiiTe yHHBEpCUTETa B paszjeiie «YHHU-
BepcuteT»-«CBeneHus 00 00pa3oBaTenbHONM OpraHu3alun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHHE U OCHAIICHHOCTh 00Pa30BaTEIHHOrO MPOLIECCay.

CaenieHus 0 JMIIEH3MOHHOM IPOrpaMMHOM OO€CIeueHnH, UCII0Ib3YEMOM B 00pa3oBaTesb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «ObOpazoBa-
HUEe»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00ECTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITINHBI

K coBpemeHHOMY cnenuaincTy OOLIECTBO NPEAbBIAET H0CTaTOYHO HIMPOKHUH MEpedyeHb
TpeOOBaHU, Cpear KOTOPbIX HEMAJIOBAXKHOE 3HAUEHUE NMEET HAIMYUE Y BBIITYCKHUKOB OIpee-
JICHHBIX CHOCOOHOCTEH M YMEHUH CaMOCTOSITENFHO JOOBIBATh 3HAHMS M3 Pa3IMYHBIX MCTOYHU-
KOB, CUCTEMAaTU3UPOBaTh MOJyYEHHYI0 MH(POPMALMIO, J1aBaTh OLEHKY KOHKPETHOW CHUTYallHH.
DopMHpOBaHUE TAKOTO YMEHHI IIPOUCXOAUT B TEUCHHE BCEro nepuoja Bamero o0yuenus yepes
ydacTue B NPAKTHUYECKUX 3aHATUAX, BBINOJIHEHHE KOHTPOJIBHBIX 3alaHuil U TecToB. IIpu sTOM
Bamma camocTosTenbHas paboTa UrpaeT Pemarollyio poiib B X0JI€ BCEro yueOHOTo mporecca.

YcmeniHoe OCBOCHHE KOMIIETCHIMHM, (OPMUPYEMBIX MAaHHOW y4eOHOW JUCITUTLIIMHOM,
MpeAnojaraeT onTUMalIbHOE UCIIOIb30BaHe Bamu Bpemenu camocrositenbHoi padoTsl. Llerne-
coo0pa3Ho nmocBAmarh 10 20 MUHYT U3yYEHHUIO KOHCIIEKTA JIEKLUHU B TOT )K€ JACHb MOCIe JIEKIUU
U 3a JIeHb nepe Jekuued. TeopeTnueckuii MaTepuan u3yyaTb B T€UEHUE HEIEIU 10 2 4acos, a
TOTOBUTBCS K IPAKTUUECKOMY 3aHATHIO 110 JUCLUIIIMHE 10 1.5 yacos.

Jlnsg moHuMaHus Matepuana ydyeOHOM JUCHMIUIMHBI U KaU€CTBEHHOI'O €ro ycBoeHus Bam
PEKOMEHYETCsl TaKasl IOCJIEJ0BATEIbHOCTD JEHCTBUI:

—I10CJIe IPOCIYUIMBAHUS JEKIIMA U OKOHYAHUS Y4eOHBIX 3aHATHUI, IPU MOJrOTOBKE K 3a-
HATHSIM CJIEYIOUIETo JHS HY)KHO CHauyajga IpOCMOTpPeTh M 00AyMaTh TEKCT JICKLUH, MPOCIy-
IIIAHHOM CETO0JIHA, pPa300paTh pacCCMOTPEHHBIE IPUMEDPBI;

—IpU NOJArOTOBKE K JEKIHUH CJIEIYIOIIEro JHS HYKHO IMPOCMOTPETh TEKCT MpEeAbLayIIeH
JEKIHMH, IOJyMaTh O TOM, KaKas MOKET ObITh TEMa CIIEAYIOIIEH JIEKLIUY;

—B TeUEHHE HeJeNIM BhIOpaTh BpeMs Ul paboThl ¢ JIUTEPATypol 1Mo yuyeOHOM AUCHUIIMHE
B OMOJIMOTEKE;

—IpU TOJrOTOBKE K MPAKTUYECKUM 3aHATUSAM MOBTOPUTH OCHOBHBIE MOHATHSA MO TEMam
JIOMAIIHETO 3aJaHUsI, U3YYUTh IPUMEDHI;

Teopetnueckuil MaTepuan Kypca CTaHOBUTCS Oosiee MOHATHBIM, KOIJla JOMOJHUTEIBHO K
IPOCITYIIMBaHUIO JeKIMi BaMu u3y4aroTcs u KHUTH 1O JaHHOM yueOHoM nucuuruivae. [Tonesno
MCIIOJIb30BaTh HECKOJbKO Y4Y€OHMKOB, OJHAKO JIETYE OCBOUTH KYypC, MPHUIEPKUBASICh OJIHOTO
y4eOHHKA U KOHCIEKTA.

Pexomennyercs, Kpome «3aydyuBaHUS» MaTepuaia, 100UTbCS MOHUMAHUS M3y4yaeMoOW Te-
Mbl AMCUUIUIMHBL. OuYeHb MOJIE3HO MBICIEHHO 3ajaTh cebe U monpoOoBaTh OTBETUTh HA CIENY-
IOLIUE BOIIPOCHI: O YEM 3Ta IjaBa, KAaKue HOBbIE MOHATHUS B HEMl BBEECHBI, KAKOB UX CMBICII.

[Tpy moAroToBKe K MPOMEXKYTOYHOM aTTeCTalMM HEOOXOJUMO OCBOUTH TEOPETUYECKHE
MOJIO’KEHUS TAaHHOW TUCIUIUIMHBL, pa300paTh ONpeneIeHHs BCEX MOHATUH, paCCMOTPETh IpUMe-
pbl. JIONOJTHUTENBHO K U3YYEHUIO KOHCIIEKTOB JIEKIIMH HEO0OXOAUMO MOJIb30BATHCS YUeOHUKAMU
Mo y4eOHOM TUCIIUTIITNHE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITo Bcem BuUaamM yqe6H0171 ACATCIIBHOCTH B paMKaX JUCHUIITIMHBI HUCIIOJIB3YIOTCA ayaAuTO-
pyuur, OCHAlICHHLIC HCO6XOHI/IMHM CIICUAJIM3NPOBAHHBIM O60py,[[0BaHI/IeM.

HaunmMeHoBaHue crienmuanbHbBIX
IOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIbHBIX ITOME-
IIEHUH

[MepeueHp JIMIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHus / PeKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKyMEHTa

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
JIEKITMOHHOTO THUIIA

Meobenb: yauebHas mebenb
TexHUYECKHE CpelCcTBa O0YUCHUS:
9KpaH, NPOEKTOP, KOMIIbIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUN
CEMUHApPCKOI0 TUIIA, IPYIIIOBBIX U
MHIVBUAYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalluU

Meoberb: yuebHas MeOeb
TexXHUYIECKHE CPEACTBA O0YIECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmiopatusHbie
aKaJeMUYECKHe JUICH3UH O6ECCPOIHbIE
Microsoft Open License Ne 61010664,
60979359, 61316870, 45560005,
45341392, 44964701, 49066437,
48248804, 49487340, 43925361,
44544975, 43239932, 42882586,
46733190, 45936776, 46019880,
47425744, 47869741, 60102643,
41875901

J1st caMOCTOSITENNbHON paboThl 00YYarOIIUXCS MPEIyCMOTPEHBI MOMEIICHHSI, YKOMILIEK-
TOBaHHBIC CIECIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTu «/HTepHeT» u obecriedyeHreM JI0CTyIa B 3JIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBanne moMeneHu
IS CAMOCTOSITEILHOM
PpaboTHI 0O0yJAOIITIXCS

OCHaIIIEHHOCTH TOMEIECHUN I
CaMOCTOSTEIIEHON PaOOTHI 00YIAFOIITUXCST

[NepedeHp JTMIEH3HOHHOTO TIPO-

rpaMMHOTO oOecrieueHus / Pek-

BU3HTHI MOJATBEPIKAAIOIIETO 0~
KyMEHTa

Ilomewmenue nis
CaMOCTOSATENIFHON pabOTHI
oOygaromuxcs (YUTaIbHBII
3an HayuyHoit OHOIHOTEKH)

Meo0enb: yaeOHas meOeb

KoMIuiekT criennain3upoBaHHON MeOeH: KOMITb-
IOTEpHBIE CTOJIBI

O6opynoBaHe: KOMIBIOTEPHAsI TEXHUKA C TIOJI-
KJIFOYEHHEM K MH()OPMAILMOHHO-
KOMMYHMKaIIMOHHOM cetu «IHTepHET» U 10CTY-
TIOM B ICKTPOHHYIO HHPOPMAIIMOHHO-
o0pazoBaTenbHYIO cpexy o0pazoBaTesIbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyzaoBaHue, oOecreyrBaromiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuonorun Wi-Fi)

MS Office, Windows / Kopriopa-
THUBHAA aKaaACMHNYCCKaA JIUIICH3US
GeccpouHas

Microsoft Open License
Ne66426830

Tlomemenue nist
CaMOCTOSTENIFHON pabOTHI
oOyuaromuxcs (aya. 333/A)

MebGenb: yueOHast MmeOenb

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
IOTEpHBIE CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHUEM K WH(POPMAaINOHHO-
KOMMYHMKaIMOHHOM ceTu «IHTepHET» U 1OCTY-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenbHYIO cpeay o0pazoBaTesbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecreyrBaroliee J0CTyI K CETH HH-
TepHET (IIPOBOJHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuonorun Wi-Fi)

MS Office, Windows / Kopriopa-
THUBHAA aKaaACMHNYCCKaA JIULICH3US
GeccpoyHast

Microsoft Open License
Ne66426830
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YJILTATOB OOYUYCHHS 110 JUCIUILTNHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MMPOMEXKYTOUHOU aTTECTALlH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH
Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B CeOsl MEPOMPUSATHUS MO OLIEHUBAHUIO BBI-
TIOJTHCHUS 3aJIJaHHi Ha MPAKTUYECKUX 3aHATHUSX, 3aJJaHUN Ui CAMOCTOSATENBHOM padboThl. Mepo-
NPUATHUS TEKYILEro KOHTPOJISI YCIIEBaEMOCTH MpUBEIeHbI B Tabmuue 7.1.

Tabmuua 7.1 — MeponpusiTsi TEKYIET0 KOHTPOJISL yCIIEBAEMOCTH

O0603-
HAeHIe Haumenosanue dopma KOHTPOIIA

P01 Otuka Kak Hayka. CyIIHOCTb JIeJIOBOM 3TUKHU, ee Oa30BbIe J0- orpoc
KYMEHTBI

ITP02 |3THyeckue NPUHLMIIBI U HOPMBI B IEJIOBOM OOIEHUH. oIpoc

ITPO3 [IToHsTHE, COAEpkKAHUE U ITPeIMET PO(ECCUOHATIbHON ATUKH. oIpoc

[T1P04 |Konekchl mpodheccHoOHaTbHON ITHKH. onpoc

ITPOS |ITonsiTHe «1enoBoe OOIIEHUE»: olpenesneHue, GopMbl, BUIBL, JIeJI0Bast Urpa
CpEJICTBA, CTUIIN

[TP06 |BepOansHoe nenoBoe obmieHue. HepepOanbHOE nenoBoe 00- JIeJIOBast Urpa
IIeHHE. DTUKETHbIE HOPMBI JIEJIOBOTO OOIICHMUSI

ITP07 |3akoHBI yIpaBIeHUECKOro OOLIeHHUs 0Ipoc

ITPO8 |TakTuka nelcTBUN B KOHQIIMKTHBIX CUTYaLIUIX KOHTpOJIbHAs paboTa

CP06 |HanumoHanbHO-KYJIbTYpHBIE LIEHHOCTH B MIPO(eCcCHOHAIbHOU JOKJa/
ITHKE, TPAAULIMH, HPABbI, IPUBBIYKHU MPEIACTABUTENICH Pa3HbIX
KYJIBTYP

CP010 |[IpruuHBI BOSHUKHOBEHHSI KOH(QIMKTHBIX CUTYyallUi, pa3Ho- pedepat

BUJIHOCTH KOH(MIUKTOB, CITIOCOOBI TIPEOI0JICHUSI, POJIb PYKOBO-
JUTEIIs OpraHu3aIuil B TMKBUAAUU KOH(GIUKTOB U UX TO-
CIIEICTBUN

7.2. IIpoMekyTOYHAS aTTeCTAIUS

®DopMBI TPOMEKYTOUHOH aTTECTAINH 110 UCIHILINHE TPUBEICHBI B Ta0HIIE 7.2.

Tabmuma 7.2 — DopMbI IPOMEKYTOUYHOW aTTECTAINN

0603- dopma
OugHas
HAYCHUE OTYETHOCTH
3aull 3auer 1 cemectp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIEC CPEJICTBA COOTHECEHBI C Pe3yNIbTaTaMy OOyUYEHUS MO MUCIUIUIMHE ¥ WHIUKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

NJI-1 (YK-5) 3Haer 3aKOHOMEPHOCTH U CHENU(UKY PA3BUTHS Pa3IUYHBIX KYJIBTYpP, 0CO-
OCHHOCTH MEXKYJIbTYPHOTO pa3HOOOpa3us 00111€CTBA B COBPEMEHHBIX YCIOBUSIX
P €3YJIbTAThI OGy‘-IeHI/IH KOHTpO.T[LHI)Ie MCPOIPUATHUA

3HaeT OCHOBHBIC 3aKOHOMEPHOCTHU U XapaKTEPHBIC OCO6CHHOCTI/I a3-

P PaKIep P8~ 11p01, ITP02, 32401
BUTHSI PA3JIMYHBIX KYJIBTYp
3HaeT cnenupuIHOCTh MEXKKYJIBTYPHOTO pa3HOOOpa3us 001IecTBa B
COBpeMeHHI)IX yCHOBI/IﬂX

[1P03, ITP04, 32401

3ananus k onpocy ITP01
1. ®ynnameHTaIbHBIE TPAKTAThl O HPaBCTBEHHOCTH Apucrorens u Lunepona.
2. OmpenieneHne MOHATHIA: «3THKA, KMOPAJIby», «HPABCTBEHHOCTHY.
3. Ponb aTukm xak Hayku B Poccun. [TonsiTHE 1€10BOM 9THKH, €€ IPOOIEMBI.

4. bazoBrie HAOKYMCHTBIL JICTIOBOM STUKU U 3a/la4ui, KOTOPbIC OHU BLIIIOJHSAIOT.
5. OcHOBHEIE 3aKOHOMCPHOCTHU pa3BUTUA PA3JIMIHBIX KYJIBTYP.

3ananus k onpocy [1P02
1. YuuBepcanbHble IPUHLUIIBI 1€0BOM 3TUKH.
2. MexnyHapoJHbIE 3THYECKHE PUHIIUIIBI OM3HECa.
3. HopMeI niennoBoit 3TUKH.
4. ITpUHIMIIBI 3TUKY JI€TOBBIX OTHOLICHUH.
5. XapakTepHble 0COOEHHOCTU PAa3BUTHS Pa3INUYHbBIX KYJIbTYP.

3amanus k onpocy [1P03
1.ITonsTre mpodeccuoHaIbHON 3TUKH, €€ TIPEAMET U COJIepKaHHe.
2. llenn u 3amaun nmpohecCHOHATBHON esITeTbHOCTH, KOHTPOJIUPOBAHHE TIpoIiecca padboThl, MO-
TUBALMS U KOHIIEHTPALUs YCUJIMH YWIEHOB KOJIJIEKTUBA.
3. KauecTBa nmuuHOCTH crieniuanucTa, HEOOXOUMbIE AJIsl BHITOTHEHUS TPOGECCHOHATBHOTO I0JI-
ra.
4. TIpaBOoBbIE M ITUYECKHE HOPMBI MOBEICHUS, MPEINUCHIBAIONINE OMPECIICHHBI TUI HpPaB-
CTBEHHBIX OTHOLICHUM MEXIy JIOJbMHU, HEOOXOIUMBIM JJis BBINOJHEHHS CBOeW mpodeccuo-
HaJIbHOM JIEATEIBbHOCTU U OLIEHKHU €€ MOCIEICTBUM.
5. PazHoBHHOCTH TpOodecCHOHATbHON ATUKH.
6. [IpaBuiia u TexHOIOTUU IPHEKTUBHOTO MEKKYIBTYPHOTO B3aMOJICHCTBUSI.
7. CnenmupuaHOCTh MEKKYIBTYPHOTO pa3HOOOpa3rs 00IIEeCTBa B COBPEMEHHBIX YCIOBHUAX

3aganus k onpocy [1P04
1. Pa3HOBUAHOCTH KO/IEKCOB NMPO(ECCHOHATBHOM ITHKH.
2. CpoiicTBa podecCHOHATBHBIX KOJICKCOB.
3. OCHOBBI TNICHUXOJIOTUU JIMYHOCTH (COOCTBEHHBIH TCHUXOTHII M AKLEHTyallus XapakTepa JUis
orpezieNieHus: MPUOPUTETOB COOCTBEHHOM JEATEIbHOCTH, OLIEHKA M KOPPEKTUPOBKA JTMUYHOCTHBIX
Ka4ecTB).
4. CouuanbHble, 3THUYECKHE, KOH(DECCHOHANIBHBIEC U KYJIbTYPHbIE Pa3IU4Us WICHOB KOJJIEKTHUBA.
5. TonepaHTHOE BOCIPUSITHE ITUX Pa3IUUUL.
6. Hopmbl moBeieHNs WICHOB pa3InYHbIX PO ECCHid.
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Teopernueckne Bonpocsl K 3a4ery 3aull
@dyHnaMeHTaIbHbIE TPAKTaThl 0 HpaBCTBEHHOCTH ApucroTens u Llunepona.
OnpeneneHne NOHATHH: «3TUKa», «MOPAJIb», «HPABCTBEHHOCTbHY.

Pounb Tk xak Hayku B Poccuu. [lonsitue aenoBoii 3TUKH, €€ TPOOIEeMBbI.

ba3oBble TOKYMEHTBI 1€710BOM 3TUKH U 3a]1a4M, KOTOPbIE OHU BBIIIOJIHSIOT.

OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHUS PA3JIUYHBIX KYJIbTYP.

YHuBepcanbHbIC IPUHIUIIBI AEJIOBOM 3TUKH.

MesxtyHapoiHbIe STUYECKUE MPUHIUIIBI OM3HECa.

Hopwmsl nenoBoit 3Tuku.

[IpyuHIUITBI STUKU AEJTOBBIX OTHOILICHUM.

XapakTepHble 0COOCHHOCTH PAa3BUTHUS PA3ITUYHBIX KYJIbTYP.

[TonsTue nmpodeccrnoHalbHOM 3TUKH, €€ IPEAMET U COJIepKaHue.

Llenmn u 3amaun npodeCCHOHATBHON NEATENFHOCTH, KOHTPOJIUPOBAHHE Ipoliecca paboTHl,
MOTHUBALIUS U KOHLICHTPALIMS YCUINI YIEHOB KOJUIEKTUBA.

KadecTBa THMYHOCTH CHENMATINCTA, HEOOXOAWMBIC UIS BBIOIHEHHS MPO(ECCHOHATBHOTO
JI0JITA.

[TpaBoBbIE M 3THYECKHME HOPMBI NOBEAEHUS, MPEANMCHIBAIOLINE ONPEACICHHbIN THI HpaB-
CTBEHHBIX OTHOILLIECHUIN MEXIY JIIOJAbMH, HEOOXOIUMBIN ISl BHIMOJIHEHUS CBOEH mpodeccu-
OHAJILHOM JIEATEIIbHOCTH U OLICHKH €€ MTOCIIEACTBHI.

PaznoBugHOCTH TIpOdheCcCHOHATBHON ATHKH.

[TpaBuna u TexHOIOTHU YPPEKTHBHOTO MEKKYIBTYPHOTO B3aHMO/ICHCTBHSL.
CrneunpuuHOCTh MEXKYIBTYPHOTO pa3HOOOpa3usi O0IIECTBA B COBPEMEHHBIX YCIOBUSIX
PazHOBUIHOCTH KOJIEKCOB MPO(HECCHOHATLHON ITHUKH.

CaoticTBa Tpo(heCcCHOHATBHBIX KOJEKCOB.

OCHOBBI IICUXOJIOTMHM JIMYHOCTH (COOCTBEHHBIM NMCUXOTUI M aKIEHTyallusl XapakTepa AJis
OTIpe/ieNIeHUs] MMPUOPUTETOB COOCTBEHHOM NESATEbHOCTH, OLEHKAa W KOPPEKTUPOBKA JIMY-
HOCTHBIX KauecTB).

CornuanbHble, STHUYECKUE, KOHPECCHOHAIBHBIE U KyIbTYpHBIEC Pa3Nyuus YICHOB KOJUICKTHU-
Ba.

TonepaHTHOE BOCIPUATHE ITUX Pa3IHUU.

Hopwmpbl noBeneHus 4ieHoB pa3iuuHbIX Ipodeccuil.

Onpenenenue, GopMbl, BUbI, CPEACTBA U CTHIIU JIEJIOBOTO OOIIEHUS.

[Tpsimoe 1 KOCBEHHOE 1€7I0BOE OOLICHHE.

@opMBbl U BUBI YCTHON M MUCbMEHHOM KOMMYHHKAIIMU TMPU U3YYEHUU U pa3padoTKe Mpo-
(deccroHaIbHON JOKYMEHTAIUH.

CranpapTHble (OpMBI MUCBMEHHOTO PEYEBOI0 OBECHHS B PO ECCHOHATIBLHON cdepe.
MarepuanbHoe, KOTHUTUBHOE U JESITeIbHOCTHOE JIEJI0BOE OOIIEHHUE.

OdunmanbHo-1€10BoM cTuib obmenus. Hayunsiii ctunb obmenus. [lyOaunuctiuueckuit u
Pa3rOBOPHO-OBITOBOM CTHIIM OOIICHHS.

Bnanenne KOMMyHMKaTHBHBIMH HOpMaMH B IpodeccuoHadbHOM aedrenbHocTH. Co3naHue
U TIOJiIepKaHie B3aUMOIIOHUMaHUS MEKy IPEICTaBUTENSIMHA Pa3HbIX HAI[MOHAIbHOCTEH.
JlenoBoii pa3roBop, coBeIaHMsl, 3aceJaHus (aHAJIN3, TPOSKTUPOBAHNUE U OPTaHU3ALUST MEXK-
JMYHOCTHBIX, TPYIIIOBBIX M OPTaHU3ALMOHHBIX KOMMYHUKAIUN B KOMaH/E JUIsl 10 CTHKEHUS
MOCTaBJIEHHOM 1IeJH).

[TeperoBophl: METO/BI BEACHUSI U UTOTH (HABBIKU JIEJIOBOM KOMMYHUKALUU, apTyMEHTUPO-
BAaHHOT'O M3JI0KEHUSI COOCTBEHHON TOUKH 3pEHHs, BEACHUS IUCKYCCUU U MTOJIEMHUKN).
[Ty6imyHOE OpaTOpCKOE BHICTYIIJICHHE.

OTHOIICHUSI CO CPEICTBAaMH MAacCOBOM WH(OpMAaIMu: MpOBEACHUE Mpecc-KOH(epeHIni,
IIPE3EHTALUN, BBICTABOK.

S3pIKk MUMHUKH W KeCTOB. [103bI 3aUTHI, YBEPEHHOCTH, pa3ayMbs, oOMaHa, arpeccu. [1o-
XO0JIKa. YMEHHE YUTATh 110 JINLIAM.
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BusurtHble KapTOUKH.

[enoBas nepenucka. TUIbI 1€10BBIX TUCEM.

Pesrome.

DrexTpoHHbIe cpeacTsa cBa3u. Kommerorep. Marepuer. Web-stuker. E-mail. dakc.
JlenoBble NONAPKU U CYBEHUPHI.

[Topsiiok TPUBETCTBUMA, MPEACTABICHUH M 3HAKOMCTB. TeneOHHBIH ATUKET. DTHKET MO-
OMIIBHOM CBSI3U. DTUKET O(QUIIMATIBHBIX MEPOIIPUATHIA.

HanmonanbHO-KynbTYpHBIE IIEHHOCTH B TPO(ECCHOHANILHOM 3THUKE MPEeICTaBUTENIEH pa3HbIX
HallMOHAJIbHOCTEM.

Tpaguun npencraBuTelield pa3HbIX KyJIbTYp, UX BIMSHHE HAa COCTOSHHE NMPOQecCHOHANIb-
HOU CpeJpbl.

HpaBsl npezncraButeneil pa3HbIX KyJIbTYp, UX BIUSHUE Ha COCTOSIHHE NPOGdeCcCHOHaIbHOU
Cpensbl.

[TpuBBIYKK TIpeICTAaBUTENEH Pa3HBIX KYIbTYp, UX BIUSHUE HA COCTOSIHHE MPOQECCHOHATb-
HOU CpeJpbl.

[TpoTuBopeuns ob1Iel ITUKH, PeaTbHOCTH U KOJEKCOB MPOPECCHOHATBHON ITUKH.

[TpaBuiia HPABCTBEHHOT'O MOBEACHHUS B KOHKPETHBIX MPO(EeCcCHOHATBLHO-ICIOBBIX CHTYAIlH-
AX.

OCHOBBI yIpaBJIeHUS! KOJJIEKTUBOM M CO3/IaHUE OJIArOMPUSITHOTO TCHUXOJOTUYECKOr0 KIIH-
MaTa ¢ MO3UIUHU JOCTHKEHUS UM OOIIMX IIeJIel U MOCTaBICHHBIX KOHKPETHBIX 33/1a4.
Crioco0bl ynpaBiieHUsl KOJUIEKTHBOM TPH PEIICHUA UM HUCCIICOBATEILCKUX M IPOU3BO/I-
CTBEHHBIX paldoT.

MeTobl IpeIynpekaCHNUS BO3MOKHBIX KOH(PJIMKTHBIX CUTYaIlMd B MEXKKYIbTYPHOU KOM-
MYHHKAIH, UCXOMASl U3 OCOOCHHOCTEH MpeIcTaBUTENeH OTAEIbHBIX OOIIHOCTEH, UMEIOITIX
COIMAIbHBIC, STHUYECKHE, KOH(DECCHOHANBHBIE U KYJIbTYPHBIC Pa3TUUHSL.

JlupekTuBHBIC U IeMOKpaTuieckre (OpMbI YIIPaBIEHYECKOTO OOIIEHUSI.

D¢ dekTuBHOE yIpaBiIeHUYECKOe 00IIeHnEe, 3aKOHOMEPHOCTH OOIIEHUS U CIIOCOOBI yIpaBJie-
HUS UHJMBHUJIOM U TPYMIIOMN.

[TepBblii 1 BTOPOI 3aKOHBI YIIPaBIEHYECKOTO OOIIEHHUS.

[Tpuembl popMUPOBaHUS ATTPAKIIUH.

[TpuHIUIIBEI OOIIEHUS MEXTYy WIEHAMU KOJIJIEKTHBA C EBI0 MOJACPKaHUS XOPOIIETro COIH-
AIBHO-TICUXOJIOTUYECKOTO KJIMMAaTa, CIIOCOOCTBYIOMIETO PEIICHUIO MMOCTABICHHBIX 3a/1a4.
Metoas! 1 HaBBIKH 3(PHEKTUBHOTO MEXKYIBTYPHOTO B3aUMOICHCTBHSI.

Buasr koHDIUKTOB.

[Icuxonoruueckne 0COOEHHOCTH YIpaBlieHUs KOHQIMKTOM B paboueil rpymnme. CriocoOsl u
MPUEMbI TIPEOTBPAIICHHUS] BO3MOXKHBIX KOH(GIMKTHBIX CHTYyallMii, BOSHUKAIOIIUX Ha MOYBE
COITMATHHBIX, STHUYECKUX, KOHPECCUOHAIBHBIX M KYJbTYPHBIX PA3THIHMA

Ponb pykoBoauTens B pa3peiieHuN OpraHu3aliOHHBIX KOH(DIUKTOB.

JlelicTBUA MO MPEOIONICHUIO CIIOPHBIX CUTyalluii. Buabl Kpru3ucos.

Bnanenue HaBblkaMu OBEACHUS U IPUHITHS PEIICHUNA B HECTAHIAPTHBIX CUTYaIUsAX
[IporoTumner umumka, Hocutenu umumka. Lemn popmupoBanus nmumxka. Ctpareruu Gop-
MUpPOBaHUs UMUIKA. OpraHu3allMOHHbIE TAKTUKU U TAKTUKHU BO3JEHUCTBHUSL.
[Icuxomornyeckne TaKTUKW BO3JCHCTBHS Ha CO3HAHWE. Teopus OKMIAHWUK U MOTHBAIUH.
[TpuHIMIIBI Pa3BUTHUS TUYHOCTH C IEJIbIO TTOPOKIEHUS Y HETO CIIOCOOHOCTEN K KpEeaTHBHOM
JeSATeTLHOCTH.

3aBUCHMOCTh COJIEpIKAHUS UMUK OT IPO(ECCUU U TOIKHOCTH.

YMenne paboTaTh B KOJUIEKTHBE, COTIOCTABIISISI CBOM MHTEPECHI C MHTEPECaMH KOJUICKTHBA B
LEJIOM.

[TonsiTne nmMumxmerikepeTsa. [IpuopuTeTHbie 3a1a4l UMUKMEUKHUHTA.

Bunbl vHAMBUAYAIBHOTO UMHJKA: TaOUTApHBINA, OBEIIECTBICHHBINA, BepOAbHbIN, KUHETH-
YECKUU U CPEIOBBIN.

14—
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68. Ctunm B ofexne: Kiaccuueckui, nenoBoi, ctuib lanens. O0yBb. AKceccyapsbl: IOBEIHP-
HBIE YKpAIIEeHHs, OYKH, HOPT(esb/CyMKa, TOPTMOHE, 30HT, MOOWIBHBINA Tene(doH, pydka,
3a)KUTalka, 4achl. YX0KEHHOCTb. MaHepa aepkatbes. Onexna Ui IpUeMOB.

NJ-2 (YK-5) Ymeer obecnieunBaTh U MOJACPKUBATH B3aMMOIIOHUMAHUE MEXY TPEACTa-
BUTEJISIMH PA3JIMYHBIX KYJIbTYP M HABBIKHA OOIIECHUSI B MUPE KYJbTYPHOIO MHOTOOOpa3us
PesynbraTel 00y4eHus KoHTponabHbIE MEPOTIPUSITHS
YMeeTr aHaTM3UpOBATh U YUYUTHIBATH Pa3HOOOpasue KyJbTyp ITP0O5
YMeeT NpuMeHsTh Ha MPAKTHUKE HABBIKK OOIICHUS B MUPE KYJIBTYPHO-
ro MHOT00Opa3us, co3/1aBas U MOICP)KUBast B3auMoronnManue Mex- (ITP06, CP06
JIy TIPEJICTABUTEIISIMUA Pa3HBIX HAIMOHAJILHOCTEN

3amanue k aenoBoi urpe «lIpoBenenne nemooro copemanusi» [1POS
1.Yuebnas rpymnma onpenensercst ¢ BBIOOPOM pYKOBOJUTENS MOApa3AeIeHHUs.
2. PacnipeniensitoTcst poJiv YWIEHOB TPYTIIIHL.
3. Cpenu 4I€HOB KOJUIEKTHBA, MIPUCYTCTBYIOLIMX HA COBEIIAHUH, €CTh MPEACTABUTEIN Pa3HBIX
KYJBTYD.
3. Beioupaercs npobiaema i 00CYkI€HUS Ha COBELIAHUU.
4. CoseuiaHue.
5. Utor coselanus.
6. OOcyXJeHle UTOIOB COBELAHUs (aHAJIN3 MEXJINYHOCTHBIX, IPYNIOBBIX U OPraHU3allMOHHBIX
KOMMYHHKAIMH B KOMaHJe Il JOCTHKEHUS IOCTaBJICHHOM LIETH).

3ananue k aenosoit urpe «l[Iposenenue neperosopony» I1P06
1.VueGnas rpymnmna AenuTcs Ha 1B€ NOATPYIIIbL.
2.Kaxxas u3 HUX ABIJIETCS CTOPOHAMU IIEPETOBOPOB.
3. Beibupaetcs npobiiema 715t 00CyKICHHS Ha TIEPETOBOPAX.
4. IleperoBopsl.
5. Utor neperoBopos.
6. OOcy»1eHne UTOTOB JIEJIOBON UTPBHI.

Tewms! noxknana CP06
1. HanmoHanbHO-Ky/IbTYpHBIE IEHHOCTH B MPOQECCHOHANIBHON 3TUKE MPEICTaBUTENEH pa3HbIX
HAIMOHAJIbHOCTEH.
2. Tpagummu mpeacTaBUTENeH pa3HbIX KYJIbTYp, HX BIUSHHE Ha COCTOSHUE MPOQPECCHOHATHLHON
CpeJBl.
3. HpaBbl mpezcraBuTeniell pa3HbIX KYJIBTYp, MX BIUSHHE Ha COCTOSTHHE MPOGECCHOHAIBLHON
CpelBl.
4. TIpuBBIUKY TIpeJICTaBUTENEH pa3HbIX KYJIbTYp, UX BIMSHUE HAa COCTOSIHUE MpodeccroHanbHON
Cpenpbl.
5. [IpoTuBopeuns ob1Iel TUKH, pealbHOCTH U KOJEKCOB MPOPECCHOHATBHON ATHKH.
6. IIpaBuiia HPaBCTBEHHOT'O MOBE/ICHUS B KOHKPETHBIX MPO(PECCHOHATBHO-/IENIOBBIX CUTYaLUsX.
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HUIA-3 (YK-5) Bnaneer meromamu NpeayNpeKICHUS M pa3pelleHHs BO3MOXKHBIX KOH-

(JIMKTHBIX CUTYalUil B MEXKKYJIbTYPHOM KOMMYHHUKAIMH
PesynbraTel 00y4eHus KoHTponabHbIE MEPOTIPUSITHS

Brnaneer metogamu npeaynpexieHus: BO3MOKHBIX KOH(IMKTHBIX CH-
Tyaluil B MEXKYJIbTYPHONH KOMMYHHMKAIIUH, YYUTHIBAs OCOOCHHOCTH
IpeJCcTaBUTENIeH OTIENbHBIX OOLIHOCTEH, UMEIOLIMX COLIMAJIbHbIE, 3T-
HUYECKUE, KOH(ECCHOHATIbHBIE U KYJIBTYpPHBIE pa3anyus
Brnaneer cnocobamu 1 mpueMamu NpeoTBpaIlieHusl BO3MOXKHBIX KOH-
(IIMKTHBIX CUTYaIUii, BOSHUKAIOUINX HA IOYBE COLMAIBHBIX, 3THHYe- |[TPOS, CP10
CKUX, KOH(ECCHOHAIBHBIX U KYJIBTYPHBIX pa3iIuyHii

I1P07

3amanus x onpocy [1P07
1. OcHOBBI yIipaBiieHUs KOJUIGKTUBOM M CO3/IaHUE OJIaroNpHUSTHOTO IICUXOJIOTHYECKOT0 KIMMaTa
C MO3MLIUH JOCTHXKCHUSI MM OOIIMX IIeJIed M OCTAaBICHHBIX KOHKPETHBIX 3a71ay.
2. CriocoObl ympaBieHHs KOJJICKTHBOM IIPH PEIICHHH MM HCCIEA0BATEIBCKUX M MPOU3BOJ-
CTBEHHBIX PadoT.
3. MeToabl npeaynpeKaeHUs] BO3MOXKHBIX KOH(PIMKTHBIX CUTYallUil B MEXKKYJIbTYPHOH KOMMY-
HHUKAIlU¥U, UCXOJsl U3 OCOOCHHOCTEH MpEeACTaBHTENICH OTAENbHBIX OOLIIHOCTEH, NMEIOLIUX COLIH-
QJIbHBIC, STHUYECKHE, KOH()ECCHOHAIFHBIC U KYJIbTYPHBIC PA3ITUIHSI.
4. JInpeKTHBHBIE U IeMOKpaTHYeCKHue GOPMBI YIIPABIEHYECKOTO OOILCHHUSI.
5. DddexTrBHOE yIpaBlIeHYECKOE OOIIEHUE, 3aKOHOMEPHOCTH OOIICHUSI U CIIOCOOBI yIpaBiie-
HUSI MHIUBHJIOM M TPYIIIOH.
6. IlepBbIii 1 BTOPOIi 3aKOHBI YIIPABICHYECKOTO OOIICHHS.
7. Ilpuembl GOpPMUPOBAHUS ATTPAKIHH.

Bomnpocs! k koHTposibHOM padote TTPOS
1. IlpuHUMIIBI OOLIEHUST MEXy YI€HAMH KOJUIEKTHBA C LIEJbI0 MOJJEPKAHUS XOPOIIETro COIU-
JIBHO-TICUXOJIOTUYECKOTO KJIMMAaTa, CIIOCOOCTBYIOIIETO PELICHUIO OCTaBIEHHBIX 3a/1ay.
2. Metoel 1 HaBBIKK 3(P(PEKTHUBHOTO MEKKYIHTYPHOTO B3aNMOACHCTBUSI.
3. Bunsr koHDIUKTOB.
4. Tlcuxonoruvyeckre 0COOCHHOCTH yIpaBiieHHs KOHPIMKTOM B paboueit rpymre.
Crioco0bl ¥ IpUeMbl NPeI0TBPAILEHUS] BO3MOXHBIX KOH(IMKTHBIX CUTYaIUi, BO3HUKAIOIUX Ha
MOYBE COLIMATIBLHBIX, STHUYECKUX, KOH(ECCUOHATBHBIX U KYIbTYPHBIX Pa3IndHi
5. Ponb pykoBoanTENS B pa3pelieHNH OpraHU3allMOHHBIX KOH(IMKTOB.
6. JleficTBHS 1O MPEOIOICHUIO CIIOPHBIX CUTYyaluii. BuIbI KpU3UCOB.
7. BnajneHue HaBbIKaMU MOBEICHUS U IPUHATHUS PEIICHUH B HECTaHIAPTHBIX CUTYAIUIX.

Tems! pedepata CP010
1.0coGenHocTr KOHGIUKTOB B OpraHu3aliu
. ConnanbHble PYHKIIMH OPraHU3aLMOHHBIX KOH(IUKTOB
. [Ipu3Haku KOH(QIUKTHON CUTyalluu B OpraHU3aluu
. CTpyKkTypa OpraHu3aliiOHHOTO KOH(MDIUKTA
. Crioco0bI npenynpesxIeHus KOHQIUKTOB
. Craguu KOH(IIMKTa B OpraHu3auu
. [TpyuurHbBI OpraHU3allMOHHBIX KOH()IUKTOB
. ABMOKyIIME CHIIbl OPraHU3AIMOHHBIX KOH(JIUKTOB
. JlaTeHTHas cTagusl OPraHU3alMOHHOTO KOH(IMKTA
10. IHUMIEHT 1 MPOBOKAIMS, UX POJIb B KOH(IIUKTE
11. OpranuszaTopbl KOH(MIUKTA
12. TIpeanocbuIKu BOBHUKHOBEHHUS KOH(JIMKTOB B OpraHU3aINH
13. MeTozap! IMarHOCTUKUA KOH(JIMKTHBIX CUTYaIluil B OpraHu3aluu

O 003N LB~ W
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

@DopMBI U CLIOCOOBI PETYITUPOBAHUS KOH(PIUKTOB

Turel opraHu3aMOHHBIX KOH(QINKTOB

JluHaMuKa MEeXTpyIIOBBIX KOH(PIUKTOB

Opranu3anoHHbIe KOHQIIUKTHI U UX BHUJIBI

JlenoBble ¥ MEXITMYHOCTHBIE KOH(DIUKTHI

Kondaukt Mexay pykoBoAnUTENEM U MOAYMHEHHBIM: IPUYUHBI U CIIOCOOBI PETYINPOBAHUS
[Tpon3BoCTBEHHBIE KOH(MIUKTHI

TpynoBsie criopsl Kak KOHQIUKT

3abacToBKa KaK TPY10BON KOH(DIUKT: BHIBL, (POPMBI, CITIOCOOBI pETyINPOBAHUS
Crioco0sl peryaupoBaHusi KOHPINKTOB B OpraHU3aInN

ConmanbHas TEXHOJOTHS PETyIUPOBaHUS KOH(IUKTOB B OpraHU3aluU

Ponb mocpeJHUKOB B yIpaBiIeHUN KOHPIUKTAMHU B OpraHU3aluU

DopMBI MOCPETHUYECTBA B PETYIMPOBAHIH KOH(IIMKTOB B OpTraHU3aIUN
[TeperoBopsI Kak CPEACTBO TOCTHKEHHS KOMIIPOMHCCA

[TpaBuia mpoBeAeHUS IEPETOBOPOB MO YPETYINPOBAHUIO KOH(MIMKTOB
Kommpomucce kak cnocod yperyaupoBaHusi KOHPIUKTOB

Posb Hacumnmst B yripaBiieHUM KOH(QIMKTaMU B OpTraHU3aIun

NunycTpuanbable KOH(GIUKTHI U COIMANTBHOE TTAPTHEPCTBO

PykoBoauTeNb U KOJUIEKTUB: yIIpaBlieHUE KOHPIUKTaMU

[Icuxomnorust KOHGIUKTa B OPraHU3aALUH

ManurynupoBaHue B KOHQIMKTHBIX CUTYaIHsIX, €ro (JOPMBI U BIUSHUE HA TUHAMHUKY KOH-

baukTa

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

MaHuIy I THBHBIE HTPHI B KOH(QIMKTHBIX CHTYalUsX

MaHunyaSTUBHBIE UTPbl PYKOBOIUTENS B KOH(IMKTAX
MaHunynasTUBHBIE UTPbI TOJYUHEHHBIX B KOHQIMKTaX

Otuka KOH)IUKTA

OTHKa B pEryJIMpOBaHUM KOH(MIUKTHBIX CUTYallui

OTHUKET B peryIMpOBaHUN KOH(DIUKTHBIX CUTyallUi
MOpPaIbHO-TICUXOJIOTMYECKUE acTIeKThl TOBEICHUS YeIOBEKa B KOH(INKTE
Posnb pykoBoaNTENS KOJIJIEKTHBA B PETYJIMPOBAHUU KOH(IMKTOB

Ponb npodcoro30B B perynupoBaHuy U pa3pelieHud TPYIOBbIX KOH(MINKTOB
Ponb aIMUHHCTPATUBHOMN BIACTH B PETyIUPOBAHUU KOH(IIUKTOB.
JlnarsocTuka COMaIbHON HAIIPSIKEHHOCTH B OPTaHU3aLUN
[TporHo3upoBaHue KOH(YIUKTOB B OpPraHU3aIMH

Crpaterus u TakTHKa B PEryJIUPOBaHUN OPraHU3aIIMOHHBIX KOH(QIUKTOB
OcHOBHBIE TIpaBUIIa pa3pelieHus] KOH(QIUMKTOB

[IpenymnpexaeHne opraHn3aluOHHBIX KOH(PIUKTOB

[TocnencTBust KOH(GIUKTOB B OpraHU3aluu

8.2. Kpurepum n mKajabl OlleHUBAHUS

Ka)K,Z[OC MEPONPUATUC TCKYHICTO KOHTPOJIA YCIICBACMOCTH OLICHUBACTCA I10 IIKAJIC «3a4YTC-

HO», «HC 3a4TCHO).

OI_ICHKa «3adYTCHO» BBICTABJIACTCA 06yqa10meMyc;1 IIpH BBIIIOJIHCHUU BCCX YKA3aHHBIX I10-

kazateneit (Tabmmia 8.1), mTomycKarTCsi HECYIIECTBEHHBIE HETOYHOCTH B U3JIOXKEHUH U OPOPM-
JICHUH MaTepuala

HpI/I HEBBITTOJHEHUN XOTSA OBl OJHOI'0 U3 IoKa3aTeliell BBICTABIISICTCS OIICHKa «HE 3a4Te-

HO».
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Tabmuua 8.1 — Kputepun orieHHBaHUSI MEPOIIPUATHI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

HaumenoBanue,
[Tokazarenn
0003HaYCHHE
Ormpoc JTaHbI MPABWJIbHBIE OTBETHI HE MeHee YyeM Ha 50% 3aJaHHBIX BOITPOCOB

[enoBas urpa

AKTUBHOC Yy4aCTHUE CTYJACHTOB I'PYIIIIbI, IOJABCACHBI UTOI'U, C(i)OpMy.]'II/IpOBaHH
BBIBOBI

KonTponbHas
COZIep’KaHKE BCEX BOIPOCOB PACKPHITO
pabora
TeMa JIOKJIaJa PacKpeITa, cHOpMyITUPOBAHBI BHIBOJIBI,
Joxian coOrOICHBI TpeOOBaHMS K 00beMy M 0OPMIICHHIO JTOKJIaaa (IIPE3SHTAINH K
JOKJIay)
Tema pedepara packpsita;
Pedepar UCIIOJIb30BaHbI PEKOMEH/IYEMbIC HCTOYHUKH;

co0utoIeHbI TpeboBaHus K 00beMy B 0OpPMIICHHIO pedepaTa

[Tpu oueHuWBaHNM Pe3yabTATOB OOYYEHHUS MO MUCHUIUIMHE B XOAE MPOMEKYTOUHOU aTTe-
CTallUU UCIOJIB3YIOTCSA CIACAYIOIHUE KPUTEPUU U LIKAJIBI.

3auer (3aul1).

3aaHre COCTOUT U3 2 TEOPETUUECKUX BOIIPOCOB.

Bpems Ha noaroTtoBky: 45 MUHYT.

OrneHka «3a4T€HO» BBICTABIISAETCS 00YyYaroIIeMYyCsl, €CJIM OH 3HAET IPOrpaMMHBIA MaTepu-
aj, TPAMOTHO U MO CYILIECTBY M3JIaraeT €ro, He JI0NyCKas CYIIECTBEHHbIX HETOUHOCTEH B OTBE-

Tax Ha BOIPOCHI.

OI_ICHKa «HC 3a4TCHO» BBICTaBJIACTCA o6yqa10meMy051, KOTOpBIfI HE 3HAeT 3HAYUTEIBbHOHN
YaCTyu NporpaMMHOIro Matepuaia, J0IyCKacT CYIICCTBCHHBIC OIIOKY B OTBETAaX Ha BOITPOCHI.

Pesynprar 00y4yeHuUs: MO TUCIHMIIMHE CYMTACTCS JIOCTUTHYTHIM MPHU MOJIYYEHUU 00yyaro-
IIMMCSI OLIEHKH «3aYTEHO» MO KaXJIOMY U3 KOHTPOJIbHBIX MEPONPUSTUN, OTHOCAIIMXCSA K JaH-
HOMY pe3yJbTaTy 00ydeHusl.
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 11O JMCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb OCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
muna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHKCHHUS KOMIIETCHIIMA U IEIbI0 PeaU3aliH

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s3aTeNbHON YacTH O6p330BaTeJ'IBHOI71 IIporpaMMmal.

Ta6mmma 1.1 — Pe3yapTaThl 00y4eHUs 10 AUCITUTUTHHE

Kon, HanumenoBanue
WHJIUKaToOpa

PesynbpTarel 00yueHus 0 JUCITUILTAHE

YK-1 Cnioco6eH ocymiecTBASITh KPUTHUYECKUI aHAIU3 NPOOJIEMHBIX CUTYalllii HA OCHOBE
CHCTEMHOI0 NMOJAX0/12, BLIPA0ATHIBATH CTPATETHIO IeHCTBHI

WJI-1 (YK-1)

3HAET METO0JIOTUH UCCIIEN0BATENBCKOM NEATEIbHOCTH, METOI0B U
HHCTPYMEHTOB aHAJIN3a U CUHTE3a PE3yIbTaTOB HAYYHBIX 3KCIIEPHU-
MEHTOB

HNmeeT onbIT 000011ICHNS,
aHajM3a, CUCTEMaTHU3alui U

YMECT INIAaHUPOBATH U MIPOBOAUTH TCOPCTUUCCKUC U OKCIICPHUMEH-
TaJIbHBIC UCCJIICJOBAHUA B obmactu HMHXCHEPHBIX HAHOTEXHOJIOTHI

IMPOTrHO3NUPOBAHUA

BJIaICET HABBIKaMH COCTABJICHUA HAYUYHO-TEXHUYECCKUX OTUYCTOB
BJIaACCT HAaBbIKaMU OCYIICCTBJICHUSA KOHTPOJIA 3a IapaMETpaMu
HaHOTEXHOJOI'HYECKUX MMPOLECCOB

YMEET MCIOJIb30BaTh KOPPEKTUPYIOIIUE ACHCTBHS B MpOLECCE MPo-
BEJICHUS HAYYHBIX MCCIIeIOBAHUM, HAYYHO-TIPAKTHUECKUX padoOT

-2 (YK-1)
VYMmeer aelicTBOBATh B IPO-

BJIaACCT HAaBbIKaMMW KOOPAMHUPOBAHUA Pa3HbIX OPraHU3allMOHHBIX
3aaa4d, corjiiaCoBaHuss COBMCCTHBIX ,Z[GI\/JICTBI/II\/'I OTACIBbHBIX HCIIOJIHUTEC-
JIeH B HAay4YHO-HCCJICJOBATCIbCKOM KOJUICKTUBE

OJIEeMHBIX CUTyalludX, HCCET
OTBCTCTBCHHOCTD 3a IPUHA-
ThIC PCUHICHUA

BJIaJICET HABbIKAMHU MPUHATHA U peAIU3alliU YIPABIECHYECKUX PEllle-
HUU U4 TOCTUXKEHUS UEJIEH HayYHO-HUCCIIEIOBATENIbCKUX U HAYYHO-
MIPOM3BOJICTBEHHBIX Pa0OT, PENICHHs TOCTABJICHHBIX 33/1a4 B IIPO-
(heccroHANBHON NIEATENLHOCTH

OIIK-4 Cnnoco0eH BBINIOJIHATH
TEeXHHYECKHX 32/1a4, BKJII0Yast
KPHUTHYECKYI0 OIIEeHKY H HHTE

HCCJICJOBAHNS NIPH PelIeHUH HH/KEHEPHBIX M HAY4YHO-
IUIAHMPOBaHUeE U MOCTAHOBKY CJI0KHOI0 IKCIIEPHUMEHTa,
NpeTaluio pe3yJabTaToB

YMEET BI)I6I/IpaTB TEXHOJIOTHIO ITPOBEACHUA HAYYHOI'O OKCIICPUMEHTA
(I/ICCJ’ICZLOB&HI/IH), 000CHOBBIBATh MPAKTHUYCCKYIO U TCOPCTUICCKYTO
HCHHOCTDH MOJYYCHHBIX PC3YJIbTATOB HAYYHOI'O SKCIICPUMCHTA

WJI-2 (OTIK-4)

HNmeeTt HaBBIK IJIAaHUPOBAHUA

yMeeT pa3pabaThIBaTh IJIAHBI M MPOTPAMMBI TPOBEJCHHS HAYYHBIX
WCCIIeIOBAHNN, HAYYHO-TIPAKTUIECKUX PaboT, paCIpeAessaTh 1 MO/~
TOTaBJIMBATh 3a/IaHUS ISl OTAEIBHBIX HCIIOJHUTENEH

Y TIPOBE/ICHUS YKCIIEPUMEHTA,
aHaJIn3a SKCTIEPUMEHTATBHBIX
pe3ynbTaTOB

YMECT IUIaHUPOBATHL U MIPOBOAUTL TCOPCTUUCCKUC U DOKCIICPHUMCH-
TAJIbHBIC UCCJIICAOBAHUA B obmactu HWHKCHCPHBIX HAHOTCXHOJIOTHI

WJI-3 (OTIK-4)

YMeeT NIPpUMEHATh COBPEMEH-

yMEEeT UCTIOIh30BaTh 3HAHUS B 00JIACTH MHIKEHEPHBIX HAHOTEXHOJIO-
Ui B CBOEH HAy4YHO-UCCIIEI0OBATEIbCKOM, IEAarornuyecKou 1 mpous-
BOJICTBEHHO-OPTaHU3AIMOHHON AESITeThHOCTH
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Kon, HammeHoBaHHe
WHIUKATOpa

Pe3ynbrarel 00y4eHus MO AUCHUILIIMHE

HbIE METO/Ibl CCIIEI0BAHUS,
KPUTUYECKH OLIEHUBATh U
IPEJICTaBIISITh PE3YJIbTATHI
BBIMIOJTHEHHON pabOoThI

3HaeT QyHIAMEHTAIIbHBIC (PU3NKO-XUMHUECKAE OCHOBBI HAHOTEXHO-
JIOTHI ¥ HAHOAMATHOCTHKH, MEXaHHUKH, ONITHKH, DJIICKTPOHUKH, MUK-
POTIPOIIECCOPHOM TEXHHUKH, TPOCKTUPOBAHMS W TEXHOJIOTHUH TIPHOO-
pOB (MaIIlH, CUCTEM)

YMECT INIAaHUPOBATH U MIPOBOAUTH TECOPCTUUCCKUC U IKCIICPUMCH-
TaJIbHBIC UCCJIICOJOBAHUA B obmactu MHXCHCPHBIX HAHOTEXHOJIOTHI

BIIa/Ie€T HABBIKAMH COBEPIICHCTBOBAHHUI 00BEKTOB MPOodeccnoHab-
HOM JIesATeIbHOCTH, 0OOCHOBAHUS UX TEXHUYECKUX XapPAKTEPUCTHK,
OTIpeIeTICHsI YCIIOBUI MPUMEHEHHUS U DKCILTyaTallui

BJIaACCT HAaBBIKaMM1 OCYHICCTBJICHUA KOHTPOJIA 3a MapaMeTpaMu
HAaHOTCXHOJIOT'MYCCKUX MPOLECCOB

OIIK-7 CniocoGeH pa3padarbIBaTh M AKTYAJIU3HPOBATH HAYYHO-TEXHUYECKYI0 JOKYMEHTa-
IO B 00J1aCTH HAHOUHKEHEPHH

NJ-1 (OIIK-7)

3HaeT OCHOBBI MATEHTOBAHUS
PE3yabTATOB HHTEIJICKTYaIIb-
HOM NI TENbHOCTH

3HAeT MPaBOBbIe U HOPMATUBHBIE aKThl B cdepe Oe30macHOCTH, pe-
[JIAMEHTUPYIOIIUE TpeOOBaHMUs KayecTBa NPU CO3JAaHUU OOBEKTOB
HaHOMHJYCTPUHU

3HAET [IPaBOBbIC ¥ HOPMATUBHBIE AKTHI B cpepe 3alUThI IpaB Ha pe-
3yJIBTaThl HHTEJUICKTYaJIbHOU AESTEeNbHOCTH

YMECT NPOBOAUTDH U COCTABJIATH OTUETHI O MATECHTHBIX UCCIICA0BaHU-
X

Pe3ynbpTaThl 00y4eHus: MO AUCHUILUIMHE JOCTUTAIOTCS B paMKaxX OCYILECTBIIEHHUS BCEX BU-
JIOB KOHTAaKTHOHM U CaMOCTOSTEIbHOM pabOThl 00yJaromMXCsi B COOTBETCTBUU C YTBEPKICHHBIM

y‘Ie6HHM IIJIAaHOM.

WNHaukatopbl TOCTHXKEHUS] KOMIETEHLUUN CUMUTAIOTCA CHOPMUPOBAHHBIMU MPU JOCTHXKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUEHHUS.
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2. OBBEM JJUCHUIJIUHBI

OO0beM IUCIUILINHBI COCTABIISIET 6 3aUCTHBIC SUHMIIBI.
Huxe npuBeieHO pacnpeaeiieHue o0Iero oo0beMa JUCIMILIMHBI (B aKaJJeMUYECKHX Jacax)
B COOTBETCTBUU C YTBEPKICHHBIM y4COHBIM TUTAHOM.

®opma o0yueHus
Buner padot Oqf ai
CeMecTp

Konmaxmmnasn paboma 52

3aHSATHUS JISKITMOHHOTO THIIA 16

n1abopaTopHbIE 3aHATHUS 16

IIPAKTUYECKHUE 3aHATHUS 16
KypCOBO€ MPOEKTUPOBAHUE -
KOHCYJIbTAllNU 2
MIPOMEKYTOYHAsI aTTEeCTAIHS 2

Camocmoamenvnasn paboma 164

Bcezo 216
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nen 1. Beeoenue ¢ oucyunnuny.

OcHOBHBIE TIOHSATHS TEOPUH ITAHUPOBAHUS SKCIIEPUMEHTA.

OOBEKT uccae0BaHusl, €ro NPEACTABICHNE B BUIE «YEPHOTO SIIUKAY.

Buibl BXOJHBIX ¥ BBIXOHBIX IEPEMECHHBIX.

dakropsl, 00m1as XapakTepucTUKa (PaKTOpOB, PaKTOPHOE MPOCTPAHCTBO.

BrixosHble MOKa3aTenu, XapaKTEPUCTHKA HCCIEAYEMBIX CBOWCTB WM KayeCTB — OTKIHK,
(GYHKIMS OTKIIMKA, TOBEPXHOCTh OTKJINKA.

CPOl. DkcrmepuMEHT Kak CHUCTeMa oIepaiuii, Bo3aedcTBuid u (Wwin) HaOIIOACHUH,
HAaIpaBJICHHBIX Ha MOJy4eHHe HHPOPMAIMK 00 00BEKTE P UCCIIEI0BATEIBCKIX HCIBITAHUSX.
CP 02. OnbIT Kak OTAeNIbHAs JIEMEHTapHAas YacTh dKCIIEPUMEHTA. (MHTEpaKTUBHAS JIEKIU)

Pa3nen 2. Koppenayuonnstit u pezpeccuoHHblIl aHAIU3.

BeposaTHOCTHAsI B3aUMOCBS3b MEXK/Y Pa3JIMYHBIMU IIEPEMEHHBIMH.
Bri6opounsiii koaddunmeHT koppensiuuu. Jlnaelinas perpeccusi.

Meton HaMMeHbIIMX KBaapaToB. Pacuer k03((GHULIMEHTOB ypaBHEHHUs perpeccuu (IapamerpoB
MaTeMaTU4eCKOW MOJIEIH 00bEKTa UCCIICIOBAHUS).

[TpoBepka 3HaYUMMOCTH KO3(PPHULIMEHTOB ypaBHEHUSI PETPECCUHU.

[TpoBepka aieKBaTHOCTH MaTEMaTUUECKON MOJIENIN 00BEKTa UCCIIEIOBAHMSL.
MeTo MHOXECTBEHHON KOPPEIISALIUN.

[1P 01 IToctpoenue mojieneit Ha OCHOBAaHUHM METO/Ia HAMMEHBIIIUX KBaJIPaTOB
JIP 01 IlpuMeHenune uHTErpaga BEpOSTHOCTEN IS aHAJIN3a JaHHBIX

CP 03. [Ipocreiimue cinydan HETUHEHHON KOPPENSLINH.

CP 04. Meton nuHeapu3anuu.

Paznen 3. Buibop onmumansnozo nnana. Kpumepuu onmumanvnozo naiana.

Pa3HOBHIHOCTH IJTAHOB AKCIIEPUMEHTA.

OCHOBBI IOCTPOEHUSI MAaTEMaTHUECKUX MOJIENIEN TIIIAHOB SKCIIEPUMEHTOB. MX XapaKkTepucTuku.
Kputepun onTuMaabHOCTH IUJIAHOB AKCIIEPUMEHTOB.

Kpurepun onTHManbHOCTH, CBS3aHHBIE C TOYHOCTHIO OLEHOK KO3((UIMEHTOB YpaBHEHUS
perpeccun (MaTeMaTU4eCKOi MOJIeTH 00bEKTa HCCIISIOBAHUS).

Kpurepuu D-, A-, E- onTUMaTbHOCTH U OPTOTOHAIBHOCTH.

Kputepun onTMaabHOCTH, CBSI3aHHBIE C TOUHOCTBIO MOTYYEHUS OL[EHOK OTKJIUKA.

JIP 02 Pacuer BeposiTHOCTEN Ha ocHOBE XII-KBajpaT pacupeeneHus

ITP 02 TlocTpoeHue HEMMHEMHON MOIENIe 0OBEKTa UCCIICIOBAHMS

CP 05. Kputepuu G- onTUMaIbHOCTH, POTaTadeNbHOCTH U YHU(OPMHOCTH IJIAHUPOBAHUS.

CP 06. Oproronanuzanus IJIaHOB YKCIIEPHUMEHTOB.

CPO7. IlocTpoeHue miIaHOB OJU3KUX K ONTUMAIbHOMY O HECKOJIBKUM KPUTEPHUSIM.

Pa3nen 4. Ilnanst MHO20aKmopHsIx IKCnEPUMEHM08.

[Monueiii pakropubii mian ([TPIT) u ero xapakrepucTuka.

Komuposanue hakTopos.

Cocrasnenune [1®II skcnepumenra.

Opranusanus nposeaeHus sxcneprumenTa 1o [1DI1, 06paboTka u aHaIU3 ero pe3yabTaToB.
JNpoo6usrii paxktopusii mwian (JIPIT). Ocuosuas uaes JJDII.

JIDII nns Moaeseit ¢ B3aUMOACHCTBUEM.

Omnepanusi cMEIMBaHUS OIICHOK KO (HUIIMEHTOB YpaBHEHHS PEIPECCHUH.

[ToHATHS TEHEPUPYIOIIUX COOTHOIICHUH U OTIPEIENSIONUX KOHTPACTOB.

_5__
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CpaBHUTEBHAS OIICHKA IPOOHBIX PEILIHK.

Pa3penraromias cnocoOHOCTh PETLTUKU.

Opranuzanus npoBeaeHus 3xcnepumenta o JdI1, o6paboTka u aHamu3 ero pe3yabTaToB.
ITP03 CocraBnenue I1®DII sxcriepuMenTa, 00paboTKa M aHAJIM3 €T0 Pe3yJibTaTa

[TP04 CocraBnenue JIPII sxcnepumenta, 00paboTKa M aHAJIN3 €r0 Pe3yabTaToOB

JIP 03 dynkunoHanbHbI MaciTad. BepostHocTHas Oymara

JIP 04 IlepBuunas 006paboTKa qaHHBIX. Be1OOpouHBIe MOMEHTHI. PacueTr morpemntHocrei
CP 08. Porara0enbHOE IJIaHUPOBAHUE.

CP 09. Peanu3zanus NpuHLHKIIA [TOCJIEI0BATEIBHOTO IIJIAHUPOBAHUS SKCIIEPUMEHTA.

CP 10. CocraBnenue IulaHa SKCHEPUMEHTa BTOPOro TOpsaKa, oOpaboTka W aHAIU3 €ro
pE3yJbTaTOB.

CP 11.MHoroypoBHeBbI€ (haKTOPHBIC TIAHBI.

Pa3nen 5. ITnanst noucka skcmpemyma pyHKyuu omkiuka.

OnTtumuzanys 00bEKTOB HCCIEI0BaHUS.

ITocTanoBka 3a7adn O THMH3AIIHNH.

MeTopl ONTUMHU3ALKMH OAHO(PAKTOPHBIX OOBEKTOB.

[Towck 3xcTpeMyma QYHKIIMH OTKJIMKA HA OCHOBAHHWH HCIIOJIb30BAHUS METO/A 30JI0TOTO CEUCHHUS
u yncen PuboHayuu.

Oco0eHHOCTH TTAHUPOBAHUS TTPU ONITUMM3AIUN CIIOKHBIX 0OBEKTOB.

I1P 05. Metoab! onrTuMu3anuy 00bEKTa UCCIEI0BAHUI

JIP 05. IlepBuunas 00paboTKa JaHHBIX. BEIOOpOUHBIE pacnpeaeneHus

CP 12. IlonsTue o Meroaax yCJIOBHOM ONTUMHU3ALIMH.

CP 13. OcoOeHHOCTH ONTUMU3ALMH [TPU HATTMYUH HECKOJIBKUX SKCTPEMYMOB.

Pa3nen 6. Memoowvt onmumusayuu MHO20AKmMOPHBIX 00bEKMO8.

[TocnenoBarenbHbIE METO/IBI TOMCKA ONTUMANIbHBIX PEIICHUH.

Merton 'aycca-3eiinens.

MeTo cny4ailHOTO MOUCKA.

Merton rpanueHTa.

Merton kpyroro BocxoxacHus (Meroa bokca-Yuncona).

CHMIUIEKCHBIM MEeTO/ ONTUMHU3AIMH 00BEKTOB. CUMIUIEKC M €ro MOCJIe0BaTeIbHOE CMEILEHHE
B HaIPaBJIEHUU K ONITUMYMY.

Kpurepun okoHuaHUs nporecca ONTUMHA3ALMH.

TP 06. ITocTpoenue moaenu 00beKTa UCCIIEOBAHUS B YCIOBUSAX aJIUTUBHOIO Apeida

JIP 06. O1ieHKa MaKCHUMAaIILHOTO MPaBIOOA00MS

CP 14. OcoOeHHOCTH MJIaHUPOBAHUS W OpPraHU3aLMH HKCIEPUMEHTa MPH HCIOJIb30BAaHUU
pa3IMYHBIX METOJOB ONTUMHU3ALINN.

CP 15. IlpuHuun mocieAoBaTelbHOrO IUIAHUPOBAHUS MPU  ONTUMHU3ALUKA  OOBEKTOB
UCCJIEJOBAHMSI.

Tema 7. Bvioenenue cywecmeennuvlx pakmopoe

MeTo/1b1 BBIZICTIEHUS CYIIECTBEHHBIX (PAKTOPOB.

[InanupoBaHue OTCEMBAIONTUX IKCIIEPUMEHTOB.

Hcnonp3oBaHue MeToAa chlydailHOro OalaHca TPU COCTABIEHUM IUTaHA OTCEUBAIOIIETO
IKCIIEPUMEHTA.

Opranu3zanus, MpOBEJCHUE W METOJAbl aHaln3a Pe3yJbTAaTOB OTCEHBAIOIIUX SKCIIEPUMEHTOB.
JlMcriepCMOHHBIN aHau3.
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[TP07 CocraBrneHue IJIaHa OSKCIEPHUMEHTAa BTOPOTO TMOPSAIKA, O0pabOoTKa W aHalu3 €ro
pe3yJbTaTOB

JIP 07 Metoa HauMEHBLIUX KBAPaTOB

CP 16. Ognodakropnas kinaccupuKarus.

CP 17. luciepcHOHHBII aHANIN3 TP TPEXPaKTOPHOI U YeThIpeX(HaKTOPHOU KIacCu(UKAIIUH.

Tema 8. Memoowvt nocmpoenus mooeneii 00beKmog 8 yciosuax opeiga ux xapaKkmepucmux.
ITocTanoBka 3amauun.

MeTo poBEpKH YCIOBUN OTCYTCTBHS Jipeiida XapakTepUCTUK 00BEKTA.

[TocTpoeHre MaTeMaTHYECKUX MOJIENICH B YCIOBUSX aINTUBHOTO Aperda.

ITP 08. Buzsl 1 cTpyKTypa UCCIIEN0BATEILCKUX padoT

JIP 08. O1ieHKa aBTOKOPPEISIIIHOHHON (PYHKIINU. DKCIIOHECHIIMATLHOE CTIIAKUBAHUE

CP 18. AnanTuBHBII METOJI TOCTPOCHUS MAaTEMAaTUYECKOM MOJIENU B YCIOBUSAX HEAJJAUTUBHOTO
ciy4aifHoro apenda.

Tema 9. ITnanuposanue npu 6b160pouHoOM KOnmpoie.

[Tnanbr BEIOOPOYHOTO KOHTPOJIS.

OpnHocTyneHYaTbli, IBYXCTYIIEHUAThI U MHOTOCTYIIEHYATHIH MJIaHbl BLIOOPOYHOTO KOHTPOJIS.
[TapameTpsI TUIaHOB BEIOOPOYHOTO KOHTPOJIS, IPABHIIA TIPUHATHS PELICHHUS.

Y cedeHHbI BHIOOPOYHBIA KOHTPOJb.

Ananranys njIaHoB BBIOOPOYHOTO KOHTPOJISA K AMHAMHUKE IIPOU3BOICTBA.

ITP 09. [Toctpoenue otyera no HUP

JIP 09. Ouenka XxapakTepUCTUK CUCTEM CIIYYalHBIX BETUINH

CP 19. Cnioco0slI u nnpaBuiia KOPPEKTUPOBKH IJIAHOB BHIOOPOUYHOTO KOHTPOJIS.

CP 20. OcnaGneHHbIN U YCUIIEHHBIH MJ1aHbl BEIOOPOYHOTO KOHTPOJIS.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOPOPMALNMOHHBIX PECYPCOB U TEXHOJIOT' MU

4.1 YueOHas quTeparTypa

1.

boiiko A.®. Teopus MmIaHUPOBaHUS MHOTO(AKTOPHBIX SKCIEPUMEHTOB [DJIEKTPOHHBIN
pecypc]: ydebHoe moco-6ue/ boiiko A.®D., BoponkoBa M.H.— DneKTpoH. TEKCTOBBIC
naHHble.— benropo: bearopoackuii rocynap-CTBEHHbIM TEXHOJOTMYECKUIT YHUBEPCUTET
um. B.JI. Illyxoea, DbC ACB, 2013.— 73 c¢— Pexum gocryna:
http://www.iprbookshop.ru/28403

I'puropses, [O.JI. Metoasl ONTUMAJIBHOIO IJIAHUPOBAHUS SKCIIEPUMEHTA: JIMHEWHBIE
MojieH [DneKTpoHHbIH pecypc] : yueOHoe nocodue / FO.J1. ['puropreB. — DIEKTPOH. AaH.
—  Cankr-Ilerepoypr : Jlaws, 2015. — 320 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/65949. — 3ar1. ¢ skpaHa.

[TonoB A.A. OntuManbHOE MJIAaHUPOBAHUE HKCIEPUMEHTA B 3ajayax CTPYKTYpHOM M ma-
pameTpudecKkoi uAeH-TU(UKAIMHA MOJieJIel MHOTO(aKTOPHBIX CUCTEM [DJIEKTPOHHBIN pe-
cypc]: monorpadwus/ [ToroB A.A.— DIek-TpoH. TEKCTOBBIE AaHHbIe.— HoBocuOupck: Ho-
BOCHOUPCKUIN TrOCYIapCTBEHHBIN TeXHUYECKU yHuBepcuteT, 2013.— 296 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/45413.

Kamuronos, E.H. Cucremusiii nmogxon B Texuuke / E.H.Kanutonos. — Tam6os: TI'TVY,
1996. - 62 c.

MeToapl TPOrHO3UPOBAHUS B KBATMMETPUH MAIIMHOCTPOCHHUS [DNEKTpOHHBIA pecypc] :
yueOHOoe ocobue / P.M. XBacTyHOB [1 ap.]. — DJIEKTpOH. TeKCTOBBIC JaHHBIe. — Capa-
ToB: Al Ilm Dp Memma, 2012. — 188 c. — 5-9900344-2-3. — Pexum npoctyma:
http://www.iprbookshop.ru/6972.html

MaptembsinoB, F0.®. Ctatuctuueckne MeTo/Ibl MOAETUPOBAHUS CUCTEM: Y4eOHOe MOco-
oue st By3oB / 0. @. MaprembsiHOB. - Tam0. TOC. TEXH. YH-T. - 2-€ H3/1.,liepepad. u JO1l. -
TamboB: TI'TY, 2003. - 116¢

Cratuctuyeckre MeTobl 00pabOTKU, MJIAHUPOBAHUS MHKEHEPHOTO SKCIIEpUMEHTa [DIeK-
TPOHHBII pecypc] : yuyeOHoe mocobue / . — DIIEeKTPOH. TEKCTOBBIE JaHHbIe. — biiarose-
mieHcK: J[aapbHEBOCTOUHBIN TOCYJapCTBEHHBIN arpapHblidi yHuBepcuteT, 2015. — 93 ¢. —
2227-8397. — Pexxum poctyna: http:// www.iprbookshop.ru/55912.html

4.2 WHTepHeT-pecypchl, B TOM 4HCJe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl

JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CmpaBO4YHbIC¢ CUCTEMbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru
CrpaBouHO-1ipaBoBas cucteMa «KoHcynbranT+» http://www.consultant-urist.ru
CrpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

baza nanusix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

ba3za oTKpBITBIX NaHHBIX MUHHUCTEPCTBA TPYAA U COLMAIbHON 3a1uTel PO

https://rosmintrud.ru/opendata

baza nannpix Hayunoit anexrponnoii ononmoreku eLIBRARY.RU https://elibrary.ru/
baza nanHBIX npodeccoHanbHBIX CTaHAApPTOB MUHUCTEPCTBA TPYAa U COIMAIbHOM 3aIliu-

161 P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

bazbr qanabIx MUHUCTEpCTBA SKOHOMUYECKOT0 pa3Butus PO http://www.economy.gov.ru
basa otkpeIThIx manHbIX Pochurmonuropunra http://www.fedsfm.ru/opendata
DnekTponHas 0a3a nanHbIx «M3aarenbcTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
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baza nanubix «2nekTpoHHO-O0uOIMOTeUHas cuctema «9bC FOPAMT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOInoTeunoi cuctembl TI'TY http://elib.tstu.ru

®denepanbHas TocyIapcTBeHHAs HHPOPMALMOHHAs cucTtemMa «HarmoHanbHast 2JIeKTpOHHasT
o6ubmmotekay» https://H36.pd

HanmonanbHeii mopran onnaitH o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnexTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbeiii cailT deaepaqbHOrO areHTCTBA MO0 TEXHUYECKOMY PeryJIMpOBAaHUIO H MET-

posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEIbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTHbHOM HOpMaTHUBHOM akTe «llomoxkeHue o0 31MeKTpOHHON MH(OPMAIMOHHO-
oOpa3oBatenbHOM cperie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa30BaTelbHBIE PECYPChl, K KOTOPHIM 00€CHeUeH JOCTYN 00YyJarolmuXcs,
B T.4. PUCIIOCOOJICHHBIC JJIsl UCTIONB30BaHUS MHBAIUAAMHU U JIMIIAMU C OTPAaHHMYCHHBIMH BO3-
MO>KHOCTSIMH 3/10pPOBbsI, IpUBE/IEHBI Ha O(UIIMATHLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTeabHON OpraHu3zauun»-«MarepuanbHO-TEXHUYECKOE 0Oec-
MEYEeHNE U OCHAIICHHOCTh 00pa30BaTEIbHOTO MPOLIECCay.

CBeieHHs O JIMIIEH3MOHHOM MPOTPaMMHOM 00€CIIeUeHHH, NCIIOIb3yEMOM B 00pa3oBaTeib-
HOM IIpoliecce, MpeCTaBlIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «ObOpazoBa-
HUEe»-«YuebHas paboTtan-«/{ocTymHoe MporpaMMHOE 00ECTICUCHUEY.

I[J'ISI HHBAJIMJOB MW JMI C OrpaHUYCHHBIMH BO3MOKHOCTAMH 30POBbA yqeGHO-
METOJIMYECKOE O0eCTeueHne CaMOCTOSITENbHON PaboThl MOXKET OBITh CKOPPEKTHPOBAHO C yue-
TOM HO30JIOTHH, TOTPEOHOCTEN U BOBMOXKHOCTEH 00y4JaroIIerocs
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5. METOAUYECKHUE YKA3AHUSA
JJIA OBYYAIOIIUXCA 110 OCBOEHHUIO U CHUITINHBI

Mertoauka npenoaaBanus JTUCHUIUIMHBI «[ImaHupoBaHnue U opraHu3anus MpoOBEACHUS dKC-
MEPUMEHTa» MPEIyCMATPUBACT MPOBEICHUE JEKIUN, Ta0OpPaTOPHBIX M MPAKTUYECKUX PadoT,
CaMOCTOSTEIIbHYIO Pa0d0Ty CTYJAeHTOB. TeKyIuii KOHTPOJIb 3HAHUH CTYACHTOB OCYIIECTBIISICTCS
C UCIOJIh30BAHUEM JKCIPECC — OMPOCOB U 3alIUT JTAOOPATOPHBIX M MpaKTHYeCKux pabdoT. Uto-
TOBOM (JOPMOI KOHTPOJIS IO KYpPCY SABJISETCS DK3aMEH.

Kaxxnas nexnust CONEpKUT JIOTHUECKH 3aBEPIICHHYI0 WH(POPMAIUIO IS MOCIEAYIOMIETO
MIPOBEICHUS JIa0OpaTOpHOU paboThl. [ TaBHOM 3amadeli JEKIUHA SBISICTCS ONpEAe/ICHUE HaIlpaB-
JICHUS] U3YYCHHUS JaHHOTO Kypca M0 KOHKPETHOW Teme, GOopMHUpOBaHUE KOHIENTYalbHBIX TEO-
PETUYECKUX 3HAHUH, O3BOJISIOIUX CTYI€HTaM CaMOCTOATENIbHO U3YyYUTh JIONOJIHUTENIbHBIE Ma-
TEpPHAIIBI C YYETOM CHCHU(PUKHA WX HAYYIHBIX M MPO(PECCHOHAIBHBIX MHTEpEcOB. JIeKIus, Kak
MIPaBUJIO, CTPOUTCSI B COOTBETCTBHUHU CO CJIEAYIOLIEH TUIIOBOM CXEMOM:

- BBEJICHUE, B KOTOPOM IpEJCTaBjiIeHa MOAO0PKa TEOPETHUECKUX M MCTOPUUYECKHUX CBEJIe-
HUU 110 U3y4aeMOi TeMe JIEKIINH;

- IOCTAaHOBKA 3a/1a4M, COJEpkKauasi MPaKTUYECKUE MTPUMEPBI U JJOTUYECKUE MPEINOCHUIKA
MOCJIEIYIOLIUX METOJUYECKUX U METOJIOJIOTHYECKUX TTOJI0KECHHUI;

- MPAaKTUYECKUE PEKOMEHJAIMU, OOBEIMHEHHBIC 110 HAMPABIECHUAM U CIIOCO0aM pereHus
MTOCTaBJICHHOM MPOOJIEMBI - B BUJIC KOHKPETHBIX PEIICHHH, IPUEMOB U METOJIOB;

- KpaTKoe 00OCHOBaHHME PEKOMEHAAINH, IPEICTaBIIeMOe, KaK MPaBUIIO, B BUAC NEPEUHS
HOPMAaTHUBHO-IIPABOBBIX MPEANOCHUIOK, SMIUPUUYECKUX M HAYUHBIX JAHHBIX, MOATBEPKIAIOIINX
MPAaBOMEPHOCTh NPEAIAraeMbIX JCUCTBU;

- BBIBOJIBI M 00OOIIIEHHU S, TOMOTAIOIINE 3aKPETUTh U3YUYEHHBIN MaTepuall, mpeacTaBIsIeMbIe
B BHU/JIE€ KJIFOUEBBIX MOHATUNA U MTEPEYHS BOIIPOCOB ISl CAMOCTOSATENBHOTO U3YYEHUS U MOJTOTOB-
KM K IPAKTUYECKUM U CEMUHAPCKUM 3aHSTHSIM.

B nemsix uaTeHCHbUKaAIMU mporiecca OOYYeHHS! MTUPOKO HCTOJIB3YIOTCS aKTHBHBIE METO-
Il O0y4YeHUs! B BUIEC CEMUHAPCKHUX 3aHATHIH MO OCHOBHBIM TeMaM AMCIMILTUHBI, 00CYXKICHUE
CUTyallUl C HMCIOJIb30BAHUEM MYJIbTUMEIUNHBIX cpeacTB. HeoTbemiemMon 4acThiO H3y4EeHUS
JTUCITUIIMHBI SBIISETCS YMEHUE paboTaTh CO CIIPAaBOYHON U HOPMATHUBHOM TUTEPATYPOA.

Pexomennayrorcs crnemnyronue GopMbl KOHTPOJIS TEKYIEH YCTIEBAEMOCTH CTYICHTOB:

MEpUOINYECKas IPOBEPKA KOHCIIEKTOB JIEKLIN;
KOHTPOJIBHBIN OMPOC CTY/ICHTOB Ha JIEKIUSIX U JJa0OPaTOPHBIX paboTax;

IIPOBEpKa MOJHOTHI M KauyeCTBa BBIITOJIHEHHUS 3aJaHU HA CAMOCTOSITEIBHOE U3YyYEHHUE OT-
JIETTbHBIX BOIIPOCOB M TEM MO0 PEKOMEHAOBAHHOW JIUTEpPATypE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

I[J'IH Ka4CCTBCHHOI'O O6paSOBaTeHBHOFO mponecca 1mo BCEM BHUIaM yLIC6HBIX 3aHATHH B
paMKax JUCHUINIMHBI UCIIOJIB3YIOTCA ayAUTOpPHUH, KaOMHETHI U na6opaT0pm/1, OCHallICHHBIC HEC-
O6XO,I[I/IMBIM CIICIHUAJIM3UPOBAHHBIM U J'Ia60paTOpHBIM O60py,I[OBaHI/I€MZ

HaunmMeHoBaHMe crienManbHBIX
IMOMEIICHUHN

OCHAIIIEHHOCThH CIIEIHAIBLHBIX [TOME-
MIEHU N

[MepeueHp JIUIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHns / PeKBU3UTHI mOATBEP-
JKIAIONIETr0 TOKYMEHTa

1

2

3

VYueOHble ayAUTOpUH AJIs TPOBe-
JICHUS 3aHATHH JEKIIMOHHOTO TUIIA

Meobernb: yuebHas MeOenb

TexHHUYECKHE CPECTBA: DKpaH, Mpo-
eKTOp

YyebHass ayauTopusi ISl MpOBe-
JICHUS ~ 3aHATHH  JICKIIHOHHOTO,
CEMHHAPCKOI'0 THIIA, TPYIIIOBBIX U
HHIUBUAYAIBHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJSI M MPOMEKY-
To4HOM arrectaruu (146/J14)

MebGenb: yueOHas Mebeb

TexHuyeckue  cpenacrTna: JIOCKa,
JKpaH, HACTOJIbHBIN TOKapHO-
BUHTOPE3HbI CTAaHOK, TUIIOBBIE -
TaJld MAIIMHOCTPOUTENBHBIX IPOU3-
BOJCTB: Bajbl, 3yOuaTple KoJjeca,
BTYJIKH, (pIIaHIBI, JUCKA

HayuHo-uccnenoBaTensckas
nabopatopus (146/J13)

Meobenp: yuebHas mebenb

Kommaekr CIIeHUaNU3UPOBAHHOM
MeOemH: 1adopaToOpHBIE CTOIBI, KOM-
MIBIOTEPHBIE CTOJIBI

TexHuyeckne cpeacTBa: JUIKOTOD,
cnekrpodoTomerp, porarop, pH
Mmetp, (uroopar, UEHTpUdyra, mar-
HHUTHAS MEIITAJIKa, BECHI

MS Office, Windows / KopnioparusHsie
aKaJeMUYeCKHe JUIECH3UH OecCpoYHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2009-2011 / Beccpounas JIu-
uen3ust Ne110000006741 Horosop
Nel1580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusiii kommiueke T-FLEX / JIu-
uen3us NeODE36697 6eccpounast roc.
KOHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

s camocTosiTeNbHON paboThl 00yYaromMXCsl MPEIyCMOTPEHbI MOMEIIEHUS, YKOMITIEK-
TOBAaHHBIE CHENMATM3UPOBAHHON MeOEsbI0, OCHAIIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHNs K ceTu «VHTepHET» U obecnedeHneM J0CTyna B 3JIEKTPOHHYI0 HH(OP-
MallMOHHO-00pa30BaTeIbHYIO CpEAY YHUBEPCUTETA.

HanMmeHoBanue nmoMeneHui

CaMOCTOSATENLHOM PaboThl 00ydaromuxcs

IS

JaIOIIUXCS

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENIEHON paboTHI 00Y-

[TepeveHp JUIIEH3HOHHOTO PO~

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI IOATBEPIKAAIOLIETO 0~
KyMEHTa

1

2

3

Mebenb: yuebnas mebens

KomMmiexT cnennann3upoBaHHON
MeOeIn: KoMnblomepHbie CMo.bl

UnransHeii 3a1 Hayunoii 6nbmmorexkun TI'TY

TexHuueckue cpeacTBa: KOMNbIO-
MepHas MexHUKa ¢ ROOKII0YEeHUeM
K uHopmayuoruo-
KOMMYHUKAYUOHHOU cemu « Hn-
mepHem» u O0OCMYNoM 8 3J1eK-
MPOHHYIO UHPOPMAYUOHHO-
obpazogamenvhyio cpedy 06pazo-
8aMeNbHOU Op2anu3ayul, 6eo-
Kamepbl, KOMMYHUKAYUOHHOE
o0bopydosanue, obecneuusaioujee
docmyn K cemu unmepuem (npo-
6800HO€ coedutneHue u 6eCnposoo-
HOe coeOuHeHue no MexHoa02UU
Wi-Fi)

Microsoft Windows 7 pro Jluues-
3ust Ne49487340

Microsoft Office2007 JInuensus
No49487340

KomnbrotrepHslit kitacc

Mebenb: yaeOHas Mmebenb

Microsoft Windows XP JIunen-
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(aym. 333/A) KommexT criermanmsupoannoit  [3ust Ne44964701

Mmebenu: kommbroTepHbie ctonel  [Microsoft Office 2007 Jlunensus
Texunueckue cpeacTna: komnbio- |(Ned4964701

TepHast TEXHUKA C TO/IKII0YCHHEM
K MH()OPMAaLIMOHHO-
KOMMYHHMKallMOHHOH cetu «n-
TEpHET» U JOCTYIIOM B 3JIEKTPOH-
HY0 HHPOPMAIHOHHO-
00pa3oBaTenpHYIO Cpeay 00pazo-
BaTEeNFHON OpraHM3anuy, Beo-
KaMephl, KOMMYHUKaIIHOHHOE
obopynoBanue, oOecrieynBaroee
JIOCTYI K CETH HHTEPHET (TIpo-
BOJIHOE COeAMHEHUE U Oectpo-
BOJIHOE COCAMHEHHUE M0 TEXHOJIO-
run Wi-Fi)
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7. TEKYIIIUH KOHTPO.JIb YCIIEBAEMOCTHU "
INPOMEXYTOYHASA ATTECTALUA

HpOBepKa AOCTHXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBAECMOCTH U HpOMC)KyTO‘-IHOﬁ arTecranuu.

7.1. Tekyuii KOHTPOJIb yCIIeBA€MOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0Sl MEPONPHATHS 110 OLEHUBAHUIO BbI-
MOJTHEHHUS JTAOOPATOPHBIX M MPAKTUYECKUX paboT. MeponpusaTus TEKyIero KOHTPOJIs ycreBae-
MOCTH TIpHUBEACHBI B Ta0uie 7.1.

Tabnuna 7.1 — MeponpusiTusi TEKyIIero KOHTPOJIsl yCIeBaeMOCTH

0603-
HAYCHIC HaumenoBanue dopma KOHTPOJIS
JIPO1 |IIpumeHeHMe UHTErpajga BEPOSITHOCTEN JJIsl aHAJIM3a JaHHbIX 3aIIHUTa
JIPO2 |Pacuet BeposiTHOCTel Ha ocHOBe XM -KBajpaT pacupeieleHus! 3aIIHUTa
JIPO3 |®DynkuuonaneHbl MacmTald. BepostHocTHas Gymara 3aInUTa
P04 [lepBruunas 06pa6£)TKa JaHHBIX. BeiOopouHbie MOMEHTHI. Pac- 3anura
YET NOrPeIHOCTEN

JIPOS |IlepBuunast 0OpaboTKa TaHHBIX. BRIOOpOUYHEIE pacpeesieHus 3an[uTa

JIP06 |OneHka MaKCHMAJIBHOTO MPAaBJIONOT00MS 3aIuTa

JIPO7 |Meroa HaMMEHBIITNX KBAPATOB 3aInTa

P08 OreHKa aBTOKOPPEISAIIMOHHON (PYHKIMH. DKCIIOHCHITUATBHOE 3almTa
CIJIQXKMBAHHE

JIP09 |OnieHka XapakKTepUCTUK CUCTEM CIYYaHBIX BETUYNH 3alIuTa

PO1 [TocTpoeHue Mozeneil Ha OCHOBaHUU METOAa HAMMEHBIIINX 3almTa
KBaJpaToB

ITP02 |ITocTpoeHue HeMMHEHHOW MoIeNiell 00bEeKTa HCCIeI0BaHuUS 3alUTa

P03 Cocranenue [1®I1 skciepumenTta, 00paboTKa U aHAIHU3 €ro 3aImTa
pe3yibTaTa

P04 Cocrasnenue P11 sxcriepumenTa, o0paboTKa M aHAJIU3 €ro 3almTa
pe3yabTaTOB

TTIPO5 |MeToap! ONITUMHA3AIMN OOBEKTA UCCIIEIOBAHUS 3aIuTa

P06 [TocTpoenue Mozenn 0OHEKTa UCCIICTOBAHMS B YCIOBUSIX a/l- 3aImTa
JTUTHBHOTO Jperida

P07 Cocranenue miaHa YKCIIepUMEHTa BTOPOTo MopsiaKa, oopa- 3aImTa
00TKa W aHAJIU3 €ro Pe3yJIbTaTOB

[TPO8 |Bujsl u CTpyKTypa HCCIEA0BATENbCKUX paObOT 3auTa

ITPO9 |IToctpoenue otyera mo HUP 3aIuTa

7.2. IIpomMeKyTOYHAS aTTeCTANMS
@DopMBbI TPOMEKYTOUHOHN aTTECTAI[H 1O AUCHUIIIIMHE IPUBEACHHI B Ta0HIe 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- ®dopma
Ounas
HaueHUE OTYETHOCTHU
Ok301 OK3aMeH 1 cemectp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
O1eHOYHBIE CPENICTBA COOTHECEHBI C PEe3yNIbTaTaMi 00y4YeHUs 1T
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

Aa-1 (YK-1)

0 JUCILHUIUIMHE U UHIHUKA-

HNmeer onbIT 00001ICHUS, AHAJIN32, CHCTEMATH3ALMH M IIPOTHO3UPOBAHNS

PesynbraTel 00y4eHus

KoHTponbHEIE MEPOIPHUSTHS

3HACT METOIOJIOTHH UCCISIOBATEILCKOM ACATCIIBHOCTH, METOAOB U UHCTPY-

BJIaACCT HaBBIKaMM OCYHICCTBJICHHUS KOHTPOJIA 3a MapaMEeTpaMu HAaHOTEXHO-
JIOTUYECKUX IPOLECCOB

Ok301
MEHTOB aHaJIM3a U CUHTE3a PE3YJIbTAaTOB HAYYHBIX SKCIIEPUMEHTOB
yMeEeT IUIaHUPOBAaTh U IPOBOJUTH TEOPETUYECKHUE U IKCIIEPUMEHTAIBHbBIE o~
WCCIIETOBAHUS B 00JIACTH MH)KEHEPHBIX HAHOTEXHOJIOTHI
BJIAZICET HABBIKAMU COCTABJICHUSI HAYYHO-TEXHUYECKUX OTYETOB o~

JIPO1, JIPO2, JIPO3, JIP0O4

WJ1-2 (YK-1)

YmMeert aeiicTBOBaTh B l'[pOﬁJ'leMHBIX CUTyalUusAX, HECET OTBETCTBCHHOCTD 3a IPUHATLIE peE-

IHICHU A

PesynpraTel 00ydeHust

KoHTponbpHEIE MEPOIPHUSTHS

yMEET HCNONb30BATh KOPPEKTUPYIOIIUE NEHCTBHUS B NMPOLIECCE MPOBEIACHUS
HAYYHBIX MCCIIEJIOBAHNN, HAYYHO-TIPAKTHYECKHX paboT

9k301

BJIAACCT HaBbIKAMH KOOPAMHUPOBAHUA PA3HBIX OPraHU3allMOHHBIX 3alay,
CcoriaaCoBaHuA COBMCCTHBIX HeﬁCTBHﬁ OTACIBbHBIX HCIIOJTHUTEIICH B HAy4YHO-
HCCICAO0BATCIIbCKOM KOJIJICKTUBEC

k301
I1PO1, I1P02, ITP03, ITP04

BJIaJICET HABbIKAMU NPUHATHUS U PEATU3ALMHN YIPABICHYECKUX PEIICHUMN 15
JOCTHIKEHUS mejen HAay4YHO-UCCJIE0BATEIBCKUX u Hay4yHO-
MPOM3BOICTBEHHBIX pPa0OT, PEIIeHMs MOCTaBIEHHBIX 331ad B Ipodeccro-
HaJILHOU JI€ITEIbHOCTH

k301
JIP04, JIPOS, JIP06, JIPO7

W12 (OTIK-4)

HNMmeer HABBIK NJJAHUPOBAHUSA U MTPOBCACHUSA IKCIIEPUMEHTA, AHAJIHU3A IKCICPUMEHTAJ b~

HBbIX pe3yJIbTaTOB

Pe3ynbraTel 00y4eHus

KoHTposbHbIE MEPONPUSTHS

yMEET BBI6I/IpaTL TCXHOJIOTHIO IIPOBCACHUA HAYYHOT'O SKCIICPUMCHTA (I/IC-

CIIeZIOBaHMS), 0OOCHOBBIBATh MPAKTHUECKYIO U TEOPETUYECKYIO LIEHHOCTh  [OKk301
MOJTyYEHHBIX PE3yTBTATOB HAYYHOTO IKCIIEPUMEHTA
yMeeT pa3palaThIBaTh MIaHBI U IPOTPAMMEI IIPOBEIEHHUS HAYYHBIX UCCIIE0- 3301

BaHWH, HAYYHO-TIPAKTHYECKUX PabOT, pacrpeaesTh U IO/ITOTaBINBATh 3a-
JAHUS JJI OTIEIbHBIX HCTIOJTHUTEEH

I1P04, TIPO0S, TTPO6, ITPO7

YMECT IJIaHUPOBATh U IMPOBOANUTE TCOPETHUCCKHUE Y OKCIICPUMEHTAJILHEIC
HUCCICIOBAaHMA B o0actu HWHKCHCPHBIX HAHOTEXHOJIOTHI1

Dk301
JIP04, JIPOS, JIP0S, JIP0O9

14—
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WJ1-3 (OTIK-4)
YmMmeer NPUMEHATDH COBPEMEH-HBIC METOAbI UCCICAOBAHNA, KDUTHYCCKH OLICHUBATDH U
NMpPpEeaACTaBJIATH PE3YJbTAThI BBLINMOJTHEHHOT paﬁ()TbI

Pe3yJ'II>TaTH 06yqu1/m KOHTpOJ'H)HI)Ie MCPOIIPUATHUA

yMeeT BBIONPATh TEXHOJIOTHIO IPOBEACHUS HAYYHOT'O SKCIIEpUMEHTa (UC-
CIIeZIOBaHMsT), 0OOCHOBBIBATh MPAKTHUECKYIO U TEOPETUYECKYIO IEHHOCTh  |OK301
TIOJyYEHHBIX PE3YJIbTAaTOB HAYYHOTO IKCIEPUMEHTA

yMeeT pa3padaThIBaTh MIAHBI U IPOTPAMMEI IIPOBEIEHNUS HAYIHBIX UCCIIE0-
BaHUH,
JaHMS IJ1S1 OTASIBHBIX HUCIIOJHUTEIICH

9k301

HAay4YHO-TIPAKTUYCCKUX pa60T, pacrnpeaeyjAaTb U MMOAroTaBJInBaTh 3a- TIP04, TIPOS, ITP06, TTPOS

YMEET INIAaHUPOBATh U IIPOBOIUTH TEOPETUUECKHUE U DKCIIEPUMEHTAIIBHBIE Ox301
UCCJICJIOBAHUS B 00J1aCTH MHKEHEPHBIX HAHOTEXHOJIOTHI JIP04, JIPOS, JIPO7, JIPO8

WJI-1 (OMK-7)

3HaeT OCHOBBI IATCHTOBAHUS PE3YJIbTATOB I/IHTGJIJIGKTyaJIBHOfI JACATCIIBHOCTH

Pe3ynpraTel 00y4eHus KoHTposabHbIe MeponpusTHs

3HAEeT NPaBOBbIC U HOPMATUBHBIE aKTHI B cepe OE30IacCHOCTH, PErIaMeHTH-

pytomme TpeOoBaHUS KauecTBa NPU CO3AaHUN 00BEKTOB HAHOWHIYCTPHU Ok301

3HAET MPaBOBBIE U HOPMATHBHBIC aKThl B chepe 3aluThl IpaB Ha pe3yabTaThl| K301

I/IHTeJ'IJ'IeKTyaJ'ILHOI\/’I JACATCIIBHOCTHU

YMEET NPOBOAUTL U COCTABIIATH OTUCTBI O MATCHTHBIX UCCIICAOBAHUAX

9k301
ITP 09

arONE

13.
14.
15.
16.
17.
18.

Teopernuyeckne Bonpock k 3x3aMeny Ok301
OcHOBHBbIE OHATHUS TEOPUH IJITAHUPOBAHUS IKCIIEPUMEHTA.
OOBeKT Hccae10BaHus, €ro MPEACTaBICHNE B BUJIE «UEPHOTO SIIUKAY.
Buipl BXOAHBIX M BBIXO/IHBIX TIEPEMEHHBIX.
dakTopsl, 001111 XapaKTepuCTUKa (PaKTOPOB, (PaKTOPHOE MPOCTPAHCTBO.
BrixoHble moka3aTenu, XapakTepuCcTHKa UCCIEyeMbIX CBOWCTB MIJIM KaueCTB — OTKJIHUK,
(GYyHKLUS OTKIIMKA, TOBEPXHOCTh OTKIIUKA.
DKCIepUMEHT KaK CUCTEMa Omepalui, BO31eUCTBUN U (UJIH) HAOII0IeHUH,
HalpaBJIEHHBIX Ha NoJdy4YeHue nHdopMaru 006 00beKTe MIpU UCCIe10BaTEIbCKUX
UCTIBITAHUSX.
OmnBIT KaK OT/AEIbHAS JIEMEHTApPHAS YaCTh SKCIIEPUMEHTA. (MHTEPAKTUBHAS JIEKLIU)
BeposiTHOCTHast B3aUMOCBSI3b MEXAY pPa3InYHBIMU IEPEMEHHBIMH.
Bri6opounbiii k03¢ pULineHT KOppensum.

. JInnelinas perpeccus.
. MeTon HauMEHBIINX KBaJpaTOB.
. Pacuet ko3¢ puirieHToB ypaBHEHUS perpeccuu (mapameTpoB MaTeMaTUYeCcKOil Moaenu

00BEKTa UCCIICOBAHUS).

[IpoBepka 3HaYNMOCTH KOA(PPUIIMEHTOB YPaBHEHHUS PETPECCUU.

ITpoBepka aieKBaTHOCTH MaTeMaTHUECKOM MOJIeN 00BEKTA UCCIIEOBAHUSL.
MeTtoa MHOKECTBEHHOW KOPPEIIALINH.

IIpocreiine ciaydan HETUHEHNHON KOPPEIALUN.

Merton nuHeapu3anum.

Pa3HOBHIHOCTH IJIAHOB 3KCIIEPUMEHTA.

15—
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19.

20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.

59.
60.

OcCHOBBI IOCTPOEHUSI MATEMATUUECKUX MOJIEJIEN TUIAHOB AKCIIEPUMEHTOB. X
XapaKTEPUCTUKH.

Kpurepun onTuManbHOCTH IUIAHOB AKCIIEPUMEHTOB.

Kputepun onTuManbHOCTH, CBSI3aHHBIE C TOUHOCTHIO OLEHOK KO3(DPUIIEHTOB
YpaBHEHHSI PETrpeccHy (MaTeMaTHUECKOW MOJIENIN 00BEKTA UCCIICAOBAHMS).
Kpurepuu D-, A-, E- onTuManbHOCTH 1 OPTOrOHAIBHOCTH.

Kpurepun ontumManbHOCTH, CBSI3aHHBIE C TOYHOCTBIO MTOJIYYEHUS OIICHOK OTKJIMKA.
Kpurepuu G- onTUManbHOCTH, pOTaTa0ETHLHOCTH U YHU(OPMHOCTH TUTAHUPOBAHHMSL.
OpToronanu3zanus MJIaHOB SKCIIEPUMEHTOB.

ITocTpoenue nmiaHoB OJIM3KUX K ONTUMAIBHOMY 110 HECKOJIBKUM KPUTEPUSIM.
[Tonnsnii pakropusiit ian (IIPIT) u ero xapakTepucTrka.

Koauposanue pakTopos.

Cocrasnenue [1®DII skcnepumMeHnTa.

Opranuzanus nposeneHus sxkcrepumenTa mo [1PI1, o6paboTka 1 aHanu3 ero
pE3yNbTaTOB.

JpoOuslii pakTopublii mian (JDIT).

Ocnosnas uaes J®I1. IPII piis moaenei ¢ B3aUMOACHCTBHUEM.

Omnepanust cMEIIMBaHM OIICHOK K03(p(PHUIIMEHTOB ypaBHEHHUS PETPECCHH.
[ToHsATHS reHepUpPYIOLIMX COOTHOIIEHUHN U ONPEAEIAIOIINX KOHTPACTOB.
CpaBHuTEINIbHAS OLIEHKA IPOOHBIX PEIUIHK.

Pa3permaromias cnocoOHOCTh PETLTUKY.

Opranuzanus nposeneHus sxkcrepumenTa o JAPII, o6paboTka u aHamU3 €ro
pE3yNbTaTOB.

PorarabenpHOE TUTAHUPOBAHUE.

Peanuszanus npuHIMIa NOCIEI0BAaTENBHOTO INIAHUPOBAHUS YKCIIEPUMEHTA.
CocraBiieHune 11aHa SKCIIepUMEHTa BTOPOTro Mopsiika, 00paboTka U aHalIu3 €ro
pE3yJIbTaTOB.

MHoroypoBHeBbI€ (PaKTOPHBIE MJIaHBI.

OntuMu3zanust 0ObEKTOB UCCIIEAOBAHMSL.

[TocTanoBKa 3a1a4M ONTUMHU3ALUN.

MeTobl ONTUMHU3ALUHT OAHO(PAKTOPHBIX OOBEKTOB.

[Touck sxcTpeMyma pyHKIMH OTKJIMKA HA OCHOBAHUHU UCIIOJIb30BaHUS METOA 30JI0TOTO
ceueHus U yncen GuOoHaYUH.

Oco0eHHOCTH TUTAHUPOBAHMSI IPU ONITUMU3ALIUHU CIIOKHBIX 0OBEKTOB.
ITonsTre 0 MeTOAAX YCIOBHOM ONTUMU3ALINN.

Oco0eHHOCTH ONTUMHU3ALMHY ITPU HAJTMYUN HECKOJIBKUX IKCTPEMYMOB.
ITocnenoBarenbHble METO/IBI TIOMCKA ONITUMANIBHBIX PEIICHUH.

Meron IMaycca-3eitaens.

Meron ciry4aliHOTO ITOUCKA.

Meron rpanueHra.

Meton kpyroro BocxoxaeHus (Meton bokca-Yuicona).

CHUMINUIEKCHBIM METOJ] OIITUMH3ALIMN O0HEKTOB.

CuMIIIEKC ¥ €To MOCIIE0BATEIbHOE CMEIIECHUE B HAIIPABIICHUH K ONITHUMYMY.
Kpurepun okoHuaHus nporecca ONTUMHU3AIIH.

Oco6eHHOCTH TNIAHUPOBAHUS M OPTraHU3alluy SKCIIEPUMEHTA TP UCTIOIb30BAHUHU
Pa3IMYHBIX METOJIOB ONTUMHU3ALIUY.

[TpuHIIUN TOCNEN0BATEIBHOTO TNIAHUPOBAHUS IIPU ONITUMH3AIMU 00HEKTOB
HCCIIEI0BAHMUS.

MeTob! BbIIETICHHS CYIIIECTBEHHBIX (PAKTOPOB.

[InanupoBaHue OTCEUBAIOIIUX KCIIEPUMEHTOB.
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61. Mcrionp30BaHue METOAA CIIy4aifHOTO OajaHca MpU COCTABICHUHU TUIaHA OTCEUBAIOIIETO
JKCIIEPUMEHTA.

62. Opranu3zanus, MpoOBeACHNE U METOIbl aHATN3a PE3yIbTATOB OTCEHBAIOIIUX
SKCIIEPUMEHTOB.

63. ucniepcuonnslii ananus. OgHodakTopHas Kiaccuukanus.

64. JluciepcroHHBIN aHaIU3 P TPEX(PaKTOPHOH U YeThIpeX(HaKTOPHON KiIaccu(HUKAIIUH.

65. MeTtoa mpoBepKH YCIOBHI OTCYTCTBUS Apeiida XapaKTepUCTUK 00BEKTa.

66. ITocTpoenne MaTeMaTU4eCKUX MOJEIICH B YCIOBUAX aJIMTUBHOTO Apeiida.

67. AganTuBHBINA METOJ] MOCTPOCHUS MAaTEMaTUYECKOW MOJIETH B YCIOBUSAX HEAITUTUBHOTO
CIIy4aifHOTO JApeida.

68. [1manbl BLIOOPOYHOTO KOHTPOJIS.

69. OHOCTyNEHYAThIN, IBYXCTYIEHUYATHI 1 MHOTOCTYIIEHYATHIN TUIaHBI BBIOOPOYHOTO
KOHTPOJISL.

70. ITapameTpsl MIIaHOB BEIOOPOYHOTO KOHTPOJIS, IPABUIIA IPUHSATHS PEIICHHUS.

71. YceueHHBII BHIOOPOYHBINA KOHTPOJIb.

72. Anmantanus aHOB BEIOOPOYHOTO KOHTPOJIS K TUHAMUKE TTPOU3BOJICTBA.

73. CriocoOslI ¥ IpaBuiia KOPPEKTUPOBKH IJIAHOB BHIOOPOYHOTO KOHTPOJIS.

74. OcnaOneHHblid U YCHIICHHBIHN IJIaHBI BBIOOPOYHOTO KOHTPOJIS.

17—



28.04.02 «HaHOWHKEHEPHS»
«HaHoWHXeHepHs B MAITHHOCTPOCHU

[IpuMepbl TUNOBBIX MPAKTHYECKUX 3aJaHMII K 3alllMTaM MPAKTUYECKUX U J1a00paTOPHBIX pa-

6ot JIP01-09, ITP01-09

1. Pewume 3a0auy:

Jiis uccnenoBaHus BAMSIHUAS HEKOTOPBIX TEXHOJIOTHYECKUX (PaKTOPOB Ha MIPOYHOCTH
KIIEEBOT0 COEIMHEHMS IKCIIEPUMEHTHI OBLIU TI0CTaBJIeHk! 1o wiany 11D 23 mpu dukcu-
POBaHHOM KonMuecTBe HaHocuMoro kiest 0,06 r/cm?. B kauecTBe (paKTOPOB, BIHSAIONINX
HA TIPOYHOCTH Y(KI/cM?). BbLTH BHIOPAHBI ClIEAYIOIIHE:

Z1 — BBICOTA HEPOBHOCTEN MaTepuana, MkM (21 = 20, z1* = 80)

Z> — BpeMs aKTUBALMK KJIEEBOM IIIEHKH, ¢ (Z2~ = 60, z2" = 300)

Z3 — JaBJIeHHE NIpeccoBaHus, Kre/cM? (z3~ = 2, z3* = 8)

[TocTpoiiTe ypaBHEHHE PErpECCUH, YIUTHIBAs B3aUMOACHCTBHS (DAaKTOPOB, TPOBEPHTE
MOJYYCHHYIO MOJICJIb Ha aJICKBATHOCTh M IPOBEMTE €€ HHTCPIPETAIIHIO

Hcxonnast MaTpuia INIaHUPOBAHUS IPUBEICHA B TA0INIIE

No N3yvaemslit pakTop PesynbTaTr onbiTOB

IKCII. 2 22 Z3 Y1 y2 Y3
1 + + + 7.4 7.3 7.5
2 - + + 10.4 10.6 10.8
3 + - + 10.2 10.3 10.1
4 - - + 7.4 7.5 7.6
5 + + - 16.8 17 17.2
6 - + - 10.8 11.2 11
7 + - - 9.3 9.5 9.4
8 - - - 10.2 10.3 10.1

2 Pewume 3a0auy:

Jnis uccnenoBaHus BAMSIHUS HEKOTOPBIX TEXHOJIOTHYECKUX (PaKTOPOB Ha MPOYHOCTh
CBAPHOTO IIIBA YKCTIEPUMEHTHI OBIIM MOCTaBIeHkI 110 mwiany I3 23 mpu pukcuposan-
HOM KOJIMYECTBE HAIUIABIIIEMOTO JIEKTPOA.

B kauectBe dakTopoB, BAUSIOMUX Ha MPOYHOCTH Y (MIla), Obutn BEIOpaHBI CEAYIOMINE:
z1 — temneparypa ayru, °C (zo~ = 1200, z1* = 1600)

Z2 — CKOPOCTH HIEpEMELIEHUS DIIEKTPoa, MM/ (Z2~ = 2, Z2" = 10)

Z3 — cuna Toka, A (z3~ = 30, z3" = 100)

[Toctpoiite ypaBHEHHE pPErPecCUy, YUIUTHIBAs B3aUMOECHCTBHS (PaKTOPOB, IPOBEPHTE
MOJIyYEHHYIO MOJIEIIb Ha aIEKBaTHOCTh U MPOBEANTE €€ MHTEPIPETALIUIO

Hcxoanas MaTpulia mjiaHUpOBaHuUs IpUBEIeHa B Ta0IHIIe

No N3yuaemsrit pakto PesynbTaT onbITOB
JKCII. Z1 22 Z3 V1 Y2 Y3
1 + + + 408 404 388
2 - + + 312 304 306
3 + - + 328 336 330
4 - - + 281 265 274
5 + + - 650 646 667
6 - + - 538 556 540
7 + - - 607 621 628
8 - - - 552 542 528
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8.2. Kpurepum u mKajabl OlleHMBAHUS

Kaxxnoe MeporpusitTue TeKyero KOHTpOJIsl yClieBaéMOCTH OLIEHUBAETCS IO IIKaJle «3auTe-
HOY, «HE 3aYTCHO».

OrneHka «3a4TeHO» BBICTABISETCS 00y4aroIIeMycs MPU BBIIIOJIHEHUU BCEX YKa3aHHBIX I10-
kazareneit (Tabmuna 8.1), JOMyCKAIOTCS HECYIIECTBEHHBIE HETOYHOCTH B M3JIOKCHUH U 0OpPM-
JICHUU MaTepuaia

[Ipu HeBbIMOTHEHUH XOTSI OBl OAHOTO M3 IMOKa3aTeseil BHICTABISETCS OILEHKA «HE 3auTe-
HOY.

Tabmuua 8.1 — Kputepun orieHHBaHUSI MEPOIIPUATHI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH

HaumenoBanue,

[TokazaTenn
0003HaUYeHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOJTHOM 00bEME;
1o JIaOOpaTOpHOW paboTe MPEACTABICH OTYET, COJACPX AU HEOOXOAUMBbIC
JlabopatopHas pacueThl, BBIBO/IbI, O(DOPMIICHHBIH B COOTBETCTBUHU C YCTAHOBJICHHBIMH TpPE-
pabora OOBaHUAMU;

Ha 3amuTe J1abopaTopHO padOTHI JaHBI IPABUIIHHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB

[Tpu oueHuBaHMM pe3yabTATOB OOYUYEHHUs MO JUCLHUIUIMHE B XO/A€ MPOMEKYTOUHOM aTTe-
CTallMU UCTIONIB3YIOTCS CICIYIONINE KPUTEPUH U HIKAJIBI.

Ox3ameH (Ox301).

3a/laHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpems Ha noaroroBky: 60 MUHYT.

OrneHka «OTIMYHO» BBICTABIISIETCS O0y4aroleMycs, €ClId OH IIyOOKO M MPOYHO YCBOMII
IpOTrpaMMHBIN MaTepHas, UCUEpPIIbIBAOILE, [TOCIEI0BaTEIbHO, YETKO U JIOTMYECKH CTPOMHO ero
U3JIaraeT, yMeeT TeCHO YBS3BIBAaTh TEOPHIO C MPAKTHUKOM, CBOOOJHO CIIPABISETCS C 3aadyaMH,
BONPOCAMH U JIPYTMMHU BHJAMH IPUMEHEHHUs 3HAHUH, HE 3aTPYAHSETCS C OTBETOM IPH BUIOU3-
MEHEHUH 3a/IaHuil, UCTIONB3YeT B OTBETE MaTepHan PEeKOMEHIYeMOH JUTepaTypbl, IPaBUIHHO
00OCHOBBIBAET MPUHATOE PELICHHE.

O1eHKa «XOpOII0y BBICTABIIACTCS 00YJAIOMIEMYCs, €CIIH OH TBEPJIO 3HAET IMPOTPaMMHBIN
MaTepHal, TpaMOTHO U IO CYILECTBY M3JIaraeT ero, He JIOIyCKas CyIIEeCTBEHHBIX HETOUHOCTEH B
OTBETaxX Ha BOMPOCHI.

OrneHka «yIOBJIETBOPUTEIHHO» BBICTABIISIETCS OOydYaroLIeMycCs, €CId OH HUMeeT 3HaHUs
TOJIKO OCHOBHOT'O MaTepHaia, HO HE YCBOWJI €ro JeTaliei, JOIMyCKaeT HETOYHOCTH, HEJO0CTa-
TOYHO NpaBWIbHBIE (POPMYIUPOBKH, HAPYIIEHHUS JOIMUYECKON IMOCIEeI0BaTEIbHOCTH B HU3JIOXKe-
HUH [TPOrPAMMHOTO MaTepHaa.

OreHka «HEyIOBIIETBOPUTEIHHOY» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH HE 3HaeT 3Ha-
YUTEIHHON YacTH MPOTPaMMHOTIO MaTepHaia, JOMyCKaeT CYIIECTBEHHbIC OMMMOKHM B OTBETaX Ha
BOIIPOCHI, HEYBEPEHHO.

Pesynprar 00y4yeHuUs1 MO TUCHMIUIMHE CUUTACTCA JOCTUTHYTHIM NPH MOJTy4YE€HUH 00ydaro-
IIMMCS OLIEHKU «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOIIO», KOTINYHO» MO KaKJOMY U3 KOH-
TPOJIBHBIX MEPOIIPUITUH, OTHOCSIIUXCS K JAHHOMY pe3yJabTaTy 00y4eHusl.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s3aTeNbLHON YacTU O6p330BaTCJ'IBHOI71 IMporpaMMmubl.

Ta6mmma 1.1 — Pe3yapTaThl 00y4eHHUs MO JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHs 110 TUCIUATIINHE
HHAWKATOpa Y ¥ AL

OIIK-3 Cnoco6eH ynpaBJisiTh AKU3HEHHBIM HHKJIOM CO3/1aHHUSA HHKEHEPHBIX MPOIYKTOB B
npoeccHOHAIBLHON 00/1aCTH € Y41€eTOM 3KOHOMHYECKHX, IKOJIOTHYeCKHX, CONHAIbHBIX U
JAPYTHX OrpaHuYeHuii

NJI-1 (OIIK-3) 3HAHUE COBPEMEHHO020 COCMOSIHUS YPOBHS U HANPABIEHUl pa3-
YMeeT opraHu30BbIBaTH U BUMUS UHICEHEPHOU HAHOMEXHOJI02UU

YIPABJISTh TEXHOJOTUYECKUM
LUKJIOM IIPOU3BOJICTBA OIBIT-
HBIX U CEPUHUHBIX U3]ICJINI HA

YyMmernue pewamsb npaKkmuKo-opueHmupoearHvle 3a0ayqu npoee-
oenus IKCnepmu3bl OnvblnHoco np0u3eodcm6a

OCHOBC HCIIOJIb30BaHHUA IIPO- grnaoeHue HAasbiKamu I’lpOG@@éHHﬂ AHAnU3a 00BLEeKMos8 UHIICe-
oeCcCoB HAHOTEXHOJOTUM HepHOZZ HAHOmMexHojlocuu

Kon, HanmenoBanmne

Pe3y.]'IBTaTLI 06y‘IeHI/I${ 110 AUCIHUIIIIMHEC
HHJUKATOpa

OIIK-6 CniocoGeH 1eMOHCTPUPOBATH COLUATBHYI0 OTBETCTBEHHOCTH 32 IPMHUMAaeMble
pelleHHUs], yYYUThIBATH IPABOBbIE U KYJIbTYPHbIE ACNIEKThI, 00eceYnBaTh YCTOHYNBOE
pa3BUTHE NPHU BeJleHUH MPogecCHOHATbHOI M HHOI 1eATeTbHOCTH

3HAHUE MEXHOJI02UYECKUX NPOYECCO8 NPOU3BOOCBA 00bEKMO8
NJI-1 (OIIK-6) npogeccuoHanbHou 0esimenbHOCmu

HMmeet omnbIT IIPUHATHUA OTBET- | YMEHUEe pa3pa6an1b16amb mexrnojlocudecKkue npoyeccol u3eo-
CTBCHHBIX pGHIeHHfI,Cy‘-ICTOM MOoGNeHUS. U30eAUll HA OCHOB8E KOMNAEKCHO20 UCHOJIb308AHUS

NPaBOBBIX U KYJIBTYPHBIX aC- | HAHOMAMeEpPUALO8

IIEKTOB B3aMMOOTHOLICHUN B | g1a0eHue HABbIKAMU IKCNIYAMAYUU COBPEMEHHO20 U3MepU-

KOJJIEKTHUBE meibHo20 000py0osanus 8 obracmu npogheccuoHalIbHou Oes-
menpHoCmuy

Pe3ynbrarhl 00yueHHs MO AUCHMILIMHE JTOCTUTAIOTCS B paMKax OCYILECTBJICHMS BCEX BHU-
JIOB KOHTAKTHOM M CaMOCTOSTEILHOM pabOThl 00yJaromuXcs B COOTBETCTBUU C YTBEPKIACHHBIM
y4eOHBIM IJIaHOM.

WNHaukaTtopel JOCTHXKEHHUS KOMIIETEHIMH CUHUTAIOTCS C(OPMHUPOBAHHBIMHU MPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUEHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3a4yeTHBIX CAUHUIIBI.

Hwxe npuBeneno pacnpeaeneHue oomero o0beMa JUCUUIUIMHEI (B aKaJIEMUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqf ul
ceMecTp

Konmaxkmmnasn paboma 49

3aHATHS JICKIIMOHHOTO TUIIA 16

11a00paTOPHBIC 3aHATHUS 16

MIPAKTUYCCKHUE 3aHITHS 16

KYpCOBOE MPOCKTHPOBAHUE

KOHCYJIbTaIlUN

IIPOMEXYTOYHAsl ATTECTALMS 1
Camocmoamenvnasn paboma 95

Bcezo 144
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3. COAEP) KAHUE JUCIUITJINHBI

Pa3pen 1. Beeoenue
Tema 1. Bo3znuknogenue u pazeumue Mukpo- u HaHOMEXHOI02UU.
HcTtopust pa3BUTHS MUKPO- U HAHOTEXHOJIOTUH.
Tema 2. Mamepuanogeduecko-mexnonocuueckuil 6a3uc u OCHOGHblE OPZAHUIAUUOH-
Hble NPUHYUNDL.
Hcrtopus mTOSBICHHUS MaTEpUATOBEIYECKO-TEXHOIOTHIYECKOT0 0a3rca M OCHOBHBIX
OpraHU3aI[MOHHBIX TPUHIIUIIOB.
CamocrosiTesibHas padora.
CPO1. McTopus pa3zBUTUsI MUKPO- 1 HAHOTEXHOJIOTHH.
CP02. OcHoBHBIE OpraHU3allMOHHbIE IPUHIIUIIBI IPOIIECCOB HAHOTEXHOJIOTHIA.

Paznesn 2. Cucmemnulii no0xo0 K npouecca MuKpo- u HAaHOMEXHON02UU

Tema 1. Cucmemnan mooenv mexnono2uueckozo npoyecca.

CucremHasi MOZICJIb TEXHOJIOTHUYECKOTO MpoIecca: 00bEKT, Bo3AecTBUE, mporiecc. Kmac-
cuuKalusg MpoIECCOB MUKPO- U HAHOTEXHOJOTHH MO (PU3UKO-XMMHUYECKON CYIIHOCTH: MeXa-
HUYECKHUM, TEPMUUECKUN, XUMMUYECKUI, KOPITYCKYJISIPHO-IIOJIEBOM; BUY IIPOLIECCa: HAHECEHHUE,
ynaneHue, MoauGUIUPOBaHUE; XapaKTepy MPOTEKaHUs MPOIECCOB: TOTAIbHBIN, JTOKAJIbHBIN, Ce-
JICKTUBHBIN, N30MpaTeIbHBINA, aHU30TPOITHBIN; CTIOCO0Y aKTHBAIMH: TEILJIO, U3Ty4eHHUE, IMOJIC.

Tema 2. Buovt mepmuueckoz2o u KOpnycKyaapHo-iyueso2o 6030€eicmeuil.

Buzbl TepMUYECKOr0 ¥ KOPIYCKYJISPHO-TIy4€BOT0 BO3AECHCTBUN: PE3UCTUBHBIN, JTy4Hn-
CTBIM M MHIYKLIMOHHBIN HarpeB, 3J1€KTPOHHBIC U JIa3€pHBIE MTYUKH, IJIa3Ma U MOHHBIE mydku. Ka-
TaJIUTUYECKHE CBOMCTBA IOBEPXHOCTH U aTOMHO-CHIJIOBOE BO3JICHCTBHE.

IIpakTnyeckas padora.

[1PO1. [TonyueHne HAaHOUCTIEPCHBIX MOPOIIKOB MEXAHOXUMHUECKUMH METOIaMHU.

JlabopaTopnasi padora.

JIPO1. Metob! onpeieieHus pa3MepOB HAHOYACTHII.

CamocrosiTesbHast padora.

CP03. Kitaccudukanus mporeccoB MUKPO- M HAHOTEXHOJIOTHH.

CPO04. Busibl TepMHUYECKOTO BO3JICHCTBHS.

Pasnexn 3. Ilpouszeoocmeennan uucmoma u 2uzuena 6 npoyeccax MUKpo- u HAHOMeEXHON02UU

Tema 1. Yucmoma nomewenuil u mexnono2uyeckux cpeo.

UucTble TOMENIeHUs: KIacCU(pUKALUS MPOU3BOACTBEHHBIX IMOMEIICHUNH MO0 YHCTOTE
BO3JIYIITHOW CPeJlbl U MUKPOKJIMMATy, UCTOYHUKH 3arpsi3HEHUM, CTIOCOOBI 00ecredeHus u moJI-
JepKaHusl YUCTOTHl. BakyyMm: riiy0mHa BakyyMa, CpeICTBa OTKAUKH M METOJABI KOHTpoussd. Tex-
HOJIOTUYECKHUE CPeibl: YUCTOTa MaTEPHAIOB, BOJIbI, TA30BbIX CPE U KHUJIKOCTEH.

Tema 2. Annapamypa u 31emenmot 2a306b1X U HCUOKOCHIHBIX CUCHIEM.

bazoBble onepanuu OUNCTKY KXKUAKUX U ra3000pa3HbIX cpea. OuncTKa NOBEpXHOCTH Ijia-
cTuH. bezonacHocTh paboOThl B YHCTHIX MOMEIIEHUSAX: TOKCUYHBIE, B3PHIBOONIACHBIE U MOXKAPO-
OTacHbIE cpe/bl. Y TUIN3aUs OTXO0/I0B.

IIpakTnyeckas padora.

[TP02. Xumuyeckast o4rcTKa U MOAU(PHUKAILUS HAHOMOPOIIKOB.

CamocrosiTesibHas padora.

CP05. Ob6ecnieueHre YMCTOTHI TOMEIIEHUN U TEXHOJIOTHYECKUX CPEI.

CP06. MeTo/1bl OUMCTKH KUAKUX U Ta3000pa3HBIX CPEI.

Pasnen 4. Memoowt nepagnogecnozo cunmesa HAHOYACMUY, U HAHOKOMNO3UM 08
Tema 1. @opmuposanue nanouwacmuy 6 naasme.

Y -
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dopMHUpOBaHKE HAHOYACTHUIl B IJIa3ME: BaKyYyMHO-IYTOBOE PACIbUICHUE, BHICOKOTEM-
neparypHas miazmMa ¢ CBU-ctumynsiuueit. JlazepHble MMITyJIbCHBIE METOJIbl CMHTE3a HaHOYa-
CTHII: HCTIAPEHHE C TPUHYAUTEIHLHBIM OXJIAXKICHUEM, (POTOMUCCOTIHAIIHS.
Tema 2. Xumuueckuii cunmes nanovyacmuy u HAaHOMAaAMmMePUANOg.
Tepmoinu3 B ra30Boii (paze mpu BHICOKUX TeMIIEpaTypax.
JlabGoparopHblie padoThbI.
JIPO2. CniekTpaibHbIe METO/IbI aHAIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MaTepHa-
JIOB.
JIP03. i3mepeHus yaenbHOM TOBEPXHOCTH M PACIIPEICIICHUS] MUKPO- U HAHOTIOP.
CamocrosiTesqibHasi padora.
CP07. ®opMupoBaHre HAHOYACTHIL B TIIa3Me.
CPO08. XuMunueckuii CHHTE3 HAHOYACTHUII,

Paspnen 5. O6opyoosarnue u memoowt nanecenus eeujecmea
Tema 1. Odopyoosanue u memoovt Hanecenus eeuiecmea é aKyyme.
O6opynoBaHKre U METO/IbI HAHECEHUS BEIIECTBA B BAKYyMe M3 MOJIEKYJISIPHBIX MyYKOB:
BaKyyM-TE€PMHUYECKOE U JIEKTPOHHO-JIYY€BOE UCIIAPEHUE, MOJICKYJIIPHO-JIy4eBasi SITUTAKCHS.
Tema 2. Ob6opyoosanue u memoowt ocarxcoenusn u3 2azoeoii ghaswvl.
O6opynoBaHre M METOJBI OCAXKICHUS U3 ra30BOM (a3bl: MOTYUCHUE TOITYKPHCTAIIHYE-
CKOTO M aMOP(HOT0 OKCUIA U HUTPUJIA KPEMHHSI. 30J1b-TeJIb TEXHOJIOT U
IIpakTHYeckne padoThl.
[1P03. Hanecenue HaHOpa3MEPHBIX YIPOUHSIOUIMX MOKPHITUH HA METAJUIbl U CIUIABBI.
[TP04. ViccnenoBanne (pU3NKO-XUMHUECKUX XapAaKTEPUCTHK HAHOAUCIIEPCHBIX IMTOPOIIKOB
u QyIepeHoB.
CamocrosiTesibHasi padoTa.
CP09. MeToib1 HaHECEHUS BEIIECTBA B BaKyyMe.
CP10. Metonbl ocaxieHus U3 ra30BOH (a3bl.

Pasnen 6. O6opyoosanue u memoowt yoanenus eeuiecmed.
Tema 1. Ilpoyeccovt xumuueckozo mpasnenus.
[Iporeccel XUMHUYECKOTO TPABIEHUS: MEXAHU3MbI TPaBJIEHUS; 000pyI0BaHUE, METO/IBI U
Cpelpl A JKUJKOCTHOIO M ra30BOTO TPABIEHUS; MAaCKUPYIOIIHE, (GKEPTBEHHBIE» U «CTOI»-
CJION.
Tema 2. Inexmpoxumuueckoe mpagnenue.
Nonno-masmenHoe TpasieHue. V30upaTenbHble U CBEPXITPELIM3UNOHHbBIE METO/IbI TPaB-
JICHMUSL.
CamocrosiTesibHas padora.
CP11. Ilpoueccsl 1 060pyI0BaHHUE AJISI XUMUYECKOTO TPABICHHS.
CP12. IIpomecce 1 000pyI0BaHUE I HOHHO-TUTA3MEHHOT'O TPABJICHUS.

Pa3nen 7. O6opyoosanue u memoowvt moougpuyuposanus eeuiecmea
Tema 1. Odopyoosanue u memoovt OKucIeHus.
O6opynoBaHre U METOJIBI OKUCJICHHS B Ta30BOM M KUIKHUX cpenax. OKUCIeHUE U HUT-
pUpPOBaHUE B IUIa3MeE.
Tema 2. Jughghpy3zuonnuvie npoueccoi.
Huddy3us npumeceit. Monnas umruiantanus. Mvmnantorpadus. ATOMHO-30HIOBOE
MoupUIIpOBaHHE.
JlabopaTopHas padora.
JIP04. Metobl onpeieneHusl TEPMHUYECKON CTaOUILHOCTH YIJIEPOIHBIX HAHOTPYOOK.
CamocrosiTesibHas padora.
CP13. IIpouecchl 1 000pyaOBaHUE IJIsI OKUCICHUS B Ta30BOU U KHUIKOM Cpeax.

_5__
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CP14. Ilpoueccs! nudpdy3un.

Pa3nea 8. Jlumozpaguueckue npoveccol

Tema 1. Knaccugpukayusa 6azoevix memoooe numozpaguu.
Jlutorpaduueckuit uKia. GOTOMIA0TOHBI.
Tema 2. Annapamypa u cnocoowvl coemewienus u IKCHOHUPOBAHUAL.
ATOMHO-30H0Bast HAHOJIUTOTpaQusI.

CamocrosiTesibHasi padora.

CP15. Jlutorpadus.

CP16. ATomMHO-30H10Bast HAHOJTUTOTpadusL.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. Mapronuu, B.11. BBeneHne B HAHOTEXHOJIOTHIO [DIIEKTPOHHBIN pecypc]| : ydeOHUK /
B.1. Maproaun, B.A. XKa6pes, I'.H. JlykpsanoB, B.A. Tynuk. — OnektpoH. nan. — CaHKT-
[TerepOypr : Jlanp, 2012. — 464 c. — Pexxum nocryma: https://e.lanbook.com/book/4310. —
3ari1. ¢ sKpaHa.

2. Mumenko, C.B. Yrinepoausie HanoMaTepuainsl. [Ipou3BoacTBo, CBOICTBA, IPUMEHEHHE
[DnexTponnsiit pecype] / C. B. Mumenko, A. I'. Tkaues. - M.: Mamunoctpoenue, 2008. - 320
c.: wi. — Pexxum octyna k kaure: http:/tstu.ru/book/elib/pdf/2008/mich_tkach-a.pdf

3. Auapuesckuii P.A. HanocTpykTypHble MaTepualibl: yaeOHoe nmocodue ams By3oB / P. A.
Anpnpuesckuii, A. B. Pary-na. - M.: Akanemus, 2005. - 192 c.

4. Xappuc I1. Yrieponnbsie HAaHOTPYObI U POJICTBEHHBIE CTPYKTYpbl. HOBbIE MaTepuansl
XXI Beka / I1. Xappuc; niep. ¢ anra. mox pea. JI. A. UepHozaronckoro. - M.: Texaocdepa, 2003.
-336c.

5. Urnarto, A.H. MukpocxeMOTEeXHIKa U HAHORJIEKTPOHHUKA [ DJIEKTPOHHBIN pecypc] :
yue0. mocodue — InexkTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2011. — 528 ¢. — Pexum n0-
crymna: https://e.lanbook.com/book/2035. — 3ari. ¢ skpaHa.

6. I'onoBun, FO.W. BBeneHne B HAHOTEXHUKY [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
FO.U. T'onoBuH. — DOnek-TpoH. aaH. — Mocksa : MammuHoctpoenue, 2007. — 496 c. — Pexum
noctymna: https://e.lanbook.com/book/802. — 3ar. ¢ skpana.

7. Pakos, D.I'. HanotpyOku u dymiepensl: yaedHoe iocodue / D. I'. Pakos. - M.: YHusep-
cuterckas kaura, 2006. - 376 c.

8. 'onoBuH, }0.W. OcHoBBl HaHOTEXHOJOTUH [DnekTpoHHbli pecypce] / FO.U. ['onoBuH. —
OnexTpoH. naH. — Mocksa : MammHocTpoenue, 2012. — 656 ¢. — Pexum nocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpana.

4.2. Tlepuoguyeckasi JuTeparypa

1. Poccuiickue HaHOTEXHOJIOTHH: SIEKTPOHHBIN sKypHaiT, Www.nanorf.ru/ Usmaetcs ¢ 2006
roja. — 6 pa3 B rog.

2. Hanorexunuka: xxypraain / Uzmgaercst ¢ 2004 r. — 4 paza B roj.

3. HanotexHosoruu. Okosnorus. [Ipon3BoacTBO: HayYHO-TIPOU3BOICTBEHHBIN KypHAI
www.nanoprom.net Mznaercs ¢ 2009 roga. — 6 pa3 B roj.

4. Hanounpgycrpust: xypHai, Www.nanoidustry.su / Uzpaercs ¢ 2007 rona. — 8 pa3 B roj.

4.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPeMEHHbIe MPodeccHoHaANbHbIE 0a3bl JaH-
HBbIX H HHOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

YuuBepcuterckas nHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «I"apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

baza oTkpbeITBIX gaHHBIX MuHHCTEpPCTBA Tpylna U COLMaibHOW 3amuTel P
https://rosmintrud.ru/opendata

baza nanneix Hayunoit anexkrponnoii ouonuorekn eLIBRARY.RU https://elibrary.ru/
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baza nanHbBIX poecCHOHATBHBIX CTAaHAAPTOB MUHUCTEPCTBA TPY/AA U COLUAIBHON 3alu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl manHbpIX MHHHCTEPCTBA SKOHOMUYECKOTo pa3sutus PD http://www.economy.gov.ru

baza otkpbIThix nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexkTponHas 6a3a ganubx «M3garensctBo Jlaney» https://e.lanbook.com

DnekTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basa manubIX «DneKTpoHHO-O0MONMMoTeuHas cucrema «9bC FOPAUT» https://www.biblio-
online.ru

basa maHHbIX 371eKTpOHHO-0MOaHOTeuHOM cuctemsl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHGopMalmonHas cuctema «HarmroHanbHast 3JCKTPOHHAS
o6ubmoTeka» https://H30.pd

HanmonanbHbIi mopran oHaitH o0ydenus «OTkpbiToe oOpazoBanue» https://openedu.ru

OnekrponHas 6a3a manusix "Polpred.com O630p CMU" https://www.polpred.com

O¢unnanbusiii caiit denepanbHOro areHTCTBa N0 TEXHUYECKOMY PErYIMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HH(DOPMAIMOHHO-00pa30BaTEIbHOW CPebl YHUBEPCHUTETA IPE]-
CTaBJICHBI B JIOKAJIbHOM HOpMaTUBHOM akTe «llonokeHune o0 3IeKTpOHHOW HH(OPMAIMOHHO-
oOpazoBatenbHOM cpezie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHHYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, K KOTOPBIM 00€CIieYeH JAOCTYI OOyJaroInxcs,
B T.4. PUCIIOCOOJICHHBIC JIJISI UCIIOJIb30BaHUSI WHBAIUIAMHU U JIMIIAMU C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaliTe yHHBEpCHTETa B pasiene «YHH-
BepcuteT»-«CBelieHnss 00 00pa3oBaTebHOI OpraHu3anun»-«MarepruaibHO-TEXHUYECKoe o00ec-
NIEUYeHNE U OCHAIIEHHOCTh 00Pa30BaTEIBHOTO MPOIECCay.

CaeneHus 0 JMIIEH3MOHHOM MPOTPaMMHOM OOecTieueHUH, UCTI0Ib3YEeMOM B 00pa3oBaTeb-
HOM TIpoliecce, MPEACTaBICHBl Ha O(UIIMATIBHOM caiTe yHHBEpcuUTeTa B paszaene «OO0pa3oBa-
Hue»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

IInanupoBaHue U OpraHu3anus BpeMeHH, He00X0AUMOro I U3yYeHUsl
AUCHUILINHBI.

BaxxHbIM yCIIOBHEM YCIEIIHOTO OCBOEHHS TUCIMIUIMHBI ABISETCA co3naHue Bamu cu-
CTeMbI MPABUJILHONW OpPraHU3alMU TPY/ia, MO3BOJISIONICH paclpeneanTh yueOHyl0 Harpys3Ky pas-
HOMEPHO B COOTBETCTBHHU C rpaukoM 00pa30BaTeIbHOTO Ipoliecca. boblryio MoMoIb B 3TOM
MOJKET OKa3aTh COCTaBlieHHE IJIaHa pabOThl Ha CeMecTp, Mecsll, HeJeNo, AeHb. Ero nanuuue
MO3BOJIMT MOJAYMHUTH CBOOOTHOE BpeMs LIESIM Y4eObl, TpyAUThCS Ooiee ycnemHo u 3¢ dexTus-
Ho. C Beuepa Bceraa HaJao pachpenesarh paboTy Ha 3aBTpalllHUi JeHb. B KOHIle Kaxa0ro aHs
1es1ecoo0pa3Ho MOABECTH UTOT PabOTHI: TIIATEIHHO MPOBEPHUTH, BCE JIM BBHIMOJHEHO IO Hame-
YEeHHOMY IUJIaHy, He OBbLIO JIU KaKUX-JIMOO OTCTYIUICHUH, a eciau ObUIH, M0 KaKOW MpUYMHE OHU
npou3onuid. Hy)KHO OCYIIECTBISATh CAMOKOHTPOJIb, KOTOPBIHN SIBIISIETCSI HEOOXOAMMBIM YCIIOBH-
em Bamreii ycnemHoit yueObl. Eciu 9T0-TO OCTanoch HEBBHIOIHEHHBIM, HEOOXOAMMO U3BICKATh
BpeMs /ISl 3aBEPIICHUS STOW YacTH padOThI, HE YMEHbIIasi oObeMa HeAeTbHOro Iiana. Bee 3a-
JaHUS K TPAKTHUYECKUM 3aHSITHUSIM, a TAaKXKe 3aJaHUsI, BHIHECEHHBIE HA CAMOCTOSTEIbHYIO paboTy,
PEKOMEHAYETCS BBIMOJHATh HETOCPEJACTBEHHO IIOCJIE COOTBETCTBYIOMICH TEMBI JIGKIIMOHHOTO
Kypca, 4YTO CIIOCOOCTBYET JIy4dIlIeMy YCBOCHHIO MaTepuala, MO3BOJISIET CBOEBPEMEHHO BBISIBUTH U
YCTPAHUTH «IIPOOENbI» B 3HAHUSAX, CHCTEMAaTHU3UPOBATh paHee NMPOMIECHHBIH MaTepuall, Ha ero
OCHOBE IIPUCTYIHTH K OBJIA/ICHUIO HOBBIMH 3HAHUSIMU U HABBIKAMHU.

CucremMa yHHBEPCUTETCKOTO OOyUYEHHSI OCHOBBIBACTCS HA PAllMOHAIBHOM COYETAaHUH He-
CKOJIbKUX BUJIOB YYEOHBIX 3aHATUH (B MEPBYIO O4epellb, JEKIUIl U MPAKTUUECKUX 3aHATHH), pa-
00Ta Ha KOTOPHIX 00J1a1a€T ONpeAeIeHHON crieupuKOi.

IHoaroroBka K JieKIHAM.

3HAKOMCTBO C JUCIUIUIMHON MTPOUCXOIUT YK€ Ha TIEpBOM JIEKINH, T7ie 0T Bac Tpebyercs
HE IIPOCTO BHUMAaHME, HO M CaMOCTOsTeNIbHOE odopMmiieHHe KoHcmekTa. [lpu pabote ¢ KoHCHEK-
TOM JIEKIIUH HEOOXOAMMO yYUTHIBATh TOT (PAKTOP, YTO OFHM JIEKIIMU JAFOT OTBETHI HA KOHKPET-
HBIE BOMIPOCHI TEMBI, IPYTUE — JIUIIb BBISBIAIOT B3AUMOCBS3H MEX]y SIBICHUSMHU, IOMOTast CTY-
JICHTY TOHSTh TITyOMHHBIE TPOIECCHl PAa3BUTHS N3y4aeMOro TpeMeTa.

KoHcnekTupoBanue JEKIUi — CI0XKHBIA BUJ] By30BCKOM ayAUTOPHON paboOThI, Mpe/rnoia-
TafoIIMi MHTEHCHBHYIO YMCTBEHHYIO JESITEIBHOCTHh CTyJeHTa. KOHCHEKT SBISETCS MOJIE3HBIM
TOT/1a, KOT/Ia 3alMCaHo caMoe CYLIECTBEHHOE M cienaHo 3To Bamu. He Hano cTtpemurtbes 3anu-
caThb JIOCIIOBHO BCIO JIEKINIO. Takoe «KOHCIIEKTUPOBAHHUE» PUHOCUT OOJIbIIE BPea, YeM I0JIb-
3bl. Llenecoobpa3Ho BHavaje MOHATh OCHOBHYIO MBICHb, U3J1araéMyro JIEKTOPOM, a 3aTeM 3alu-
catpb ee. JKemaTenpHO 3amKCh OCYIIECTBISTh HA OJHON CTPAaHUIIE JIMCTA MM OCTaBJISI IMOJIS, HA
KOTOPBIX MO3/IHEE, MIPU CAMOCTOSTENbHON paboTe ¢ KOHCIIEKTOM, MOKHO CIENIaTh JAOTOIHUTENb-
HBIE 3aIFICH, OTMETHUTh HETTOHATHBIC MECTa.

KoHcnekT nexiuu mydiie noapasieNnarh Ha MyHKThI, COOII0/1as KPAaCHYIO CTPOKY. DTOMY
B OOJIBIIION CTENeHn OyayT CrOocOOCTBOBATH BOMPOCHI TIaHa JIEKIMH, TTPEIIOKEHHBIC TTPEToia-
BaTensM. CrieayeTr oOpaliaTh BHUMAaHUE HA aKLEHTHI, BHIBOJIbI, KOTOpPbIE JEJIAET JIEKTOP, OTMe-
Yasi HanOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHhalie 3aMeYaHUsIMH «BAXKHOY», «XOPOIIO
3alIOMHUTHY» U T.I1. MOXHO JieNIaTh 3TO U C IOMOIIBIO Pa3HOIBETHBIX MAapKEPOB UIIH pyUeK, IO/~
YepKUBasi TEPMHUHBI U OTIPEICIICHUSI.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHUil, ab0peBUaTyp U CUM-
BOJI0B. OTHAKO TIPH JaldbHEHIIEH paboTe ¢ KOHCTIEKTOM CUMBOJIBI JIYUIII€ 3aMEHUTH OOBIYHBIMU
CJIOBaMH J|JIs1 OBICTPOTO 3pPUTEIHLHOIO BOCIIPUATHUS TEKCTA.

PaboTas Haj KOHCIIEKTOM JIeKIui, BaM Bcerma HE0OXOOUMMO HCHOJIL30BAaTh HE TOILKO
y4eOHUK, HO U Ty JIUTEPaATypy, KOTOPYIO JIOTOJIHUTEIBHO PEKOMEH 0BT JIEKTOp. MIMEHHO Takas
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cepbe3Hasi, KpOIoTiuBasi padoTa ¢ JEKIMOHHBIM MaTepUaAJIOM MO3BOJIHT IIIyOOKO OBIIA/IETh TEO-
PETHUYECKUM MaTepUaIOM.
IMoaroroBka K NpaKTHYeCKUM 3aHATHSAM.

[ToAroToBKY K Ka)KJOMY MPAKTUYECKOMY 3aHATHIO BBl 1OJKHBI HA4aTh C 0O3HAKOMIICHUS
C IUIAHOM IIPAKTHUYECKOI'O 3aHSTHs, KOTOPHIA OTpakaeT COAEpkKaHHE MPEIJIOKEHHON TEMBI.
TmarenbHOE MPOAYMBIBAaHHE U M3yYEHHE BOIIPOCOB IJIaHA OCHOBBIBAETCS HAa MPOPAOOTKE TEKY-
IIEro MaTepHaa JISKIUH, a 3aTeM U3y4eHHsI 00s13aTeIbHON U IOTIOIHUTENILHON JIUTEPATYPHI, pe-
KOMEH/IOBaHHOI K JaHHON Teme. Bce HOBBIE MOHATHS MO U3ydyaeMoOil TeMe HEOOXOAMMO BbI-
YYUTHh Hau3yCTh U BHECTH B IJIOCCApHUil, KOTOPBIH 11€71ecO000pa3HO BECTH C CaMOro Hayaja H3y-
YEeHHS Kypca.

Pesynprar Takoit paboThl AOJDKEH NPOSIBUTHCA B Barel crmocoOHOCTH cBOOOAHO OTBe-
TUTh Ha TEOPETHUECKHUE BOMPOCH! MPAKTUKYMa, BHICTYIATh U Y4aCTBOBATh B KOJIJIEKTUBHOM 00-
CYXXJIGHUHU BOIIPOCOB M3y4aeMOM TEMBbI, MPABHIBHO BBITIOIHITH MPAKTHYECKHE 3a/JaHUS U KOH-
TPOJIbHBIEC PAOOTHI.

B mporecce moAroTOBKH K MPaKTHYECKUM 3aHATHSAM, Bam Heo0X0oauMo 00paTHTh 0cob0e
BHHUMaHHE Ha CaMOCTOSITENIbHOE M3y4YeHUE PEKOMEHJOBaHHOMW nuTepaTypsl. [Ipu Bceit momHoTe
KOHCIIEKTUPOBAHUS JIEKIUU B HEH HEBO3MOXKHO M3JI0XKUTh BECh MaTepuall U3-3a JUMHUTA ayaAH-
TOpHBIX yacoB. [loaToMy camocrosiTenbHas pabora ¢ y4eOHMKAMH, Y4€OHBIMH MOCOOUSMH,
HAay4YHOH, CIIPAaBOYHOM JIUTEPATYPOMl, MaTepruaJaMi NEPUOANYECKUX U3JaHuil 1 HTepHeTa sB-
nsietcst HanOomnee 3(PPEKTUBHBIM METOJIOM IOJYYECHUS JOMOJHUTEIBHBIX 3HAHHM, MO3BOJIAET
3HAYUTEIHHO aKTHBH3MPOBATH MPOLIECC OBJIAZCHHUA MHPOpManuei, cnoco0cTByeT Oomee riry0o-
KOMY YCBOGHUIO M3y4aeMoro marepuana, popmupyet y Bac oTHoleHre K KOHKPETHOM mpobiie-
Me.

PexoMengauuu mo padore ¢ auTepaTypoil.

Paboty c nureparypoil nenecooOpasHO HayaTh C M3y4eHHUs OOIMX paboT Mo Teme, a
TakXe yueOHHMKOB U y4eOHBIX mocobuii. Jlanee pekoMeHayeTcs nepeiTH K aHanu3y MoHorpaduit
U CTaTel, paccCMaTpUBAIOLIUX OTIENIbHBIE acTEeKThl MpoOJeM, U3ydaeMbIX B pamMKax Kypca, a
Takke  O(QUIMATbHBIX  MaTepUAJOB W  HEONYOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4dHO-
UCCIIeIOBAaTEIbCKUE Pa0OTHI, AUCCEPTALIMN), B KOTOPBIX MOTYT COJEP’KAaTHCSI OCHOBHBIE BOIIPOCHI
U3y4aeMoi MpoOIIEMBI.

Paboty ¢ uctouHnkaMu HajJl0 HAYMHATh C 03HAKOMHUTENILHOTO UYTEHUS, T.€. IPOCMOTPETh
TEKCT, BBIZIEIISAS €r0 CTPYKTYpHbIE eMHULBL. [Ipyu 03HaKOMUTEIbHOM YTEHUHU 3aKJIaJKaMH OTMe-
YalOTCS T€ CTPAHUIIBI, KOTOpPbIE TPEOYIOT O0J€e BHUMATEIbHOTO U3YUEHHUS.

B 3aBHCHMOCTH OT pe3yNnbTaToB O3HAKOMHUTEIBHOTO UTEHMs BbIOMpAeTCs NasbHEeHIuit
croco6 paboThl ¢ UCTOUHUKOM. Eciu [uid pa3perienns nocTaBIeHHON 3a1auu TpeOyeTcs u3yue-
HUE HEKOTOPBIX ()parMEeHTOB TEKCTa, TO HMCIOJIb3YeTCSd MEeTOJ| BhIOOpouHOoro ureHus. Ecnu B
KHUT€ HET MOJPOOHOTO OrJIaBJIeHUs, ClielyeT 0OpaTUTh BHUMaHUE yYE€HUKa Ha MPEAMETHbIE U
UMEHHbIE yKa3aTesH.

N306pannbpie pparMeHTHI WM BECh TEKCT (€CJIM OH IETMKOM MMEET OTHOIIEHUE K TEME)
TpeOyIOT BAYMYHUBOT0, HETOPOIUIMBOTO YTEHUS C «MBICIIEHHOW POpaboTKoii» Marepuana. Takoe
YTeHHE MpeArosaraeT BbllejeHe: 1) IJIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE cielyeT 0OpaTUTh Ha TO, BHITEKAET TE3UC U3 apTyMEHTOB WM HET.

HeoOxonuMo Takke mpoaHaIM3UpPOBaTh, KaKWe U3 YTBEPKACHUM aBTOpa HOCSAT mpoOJie-
MaTUYHBIN, TUIIOTETUYECKUN XapaKTep, U YIOBUTh CKPBHIThIE BOIPOCHI.

[TonsTHO, YTO yMEHHE TaKUM 00pa30oM paboTaTh C TEKCTOM MPUXOIUT JAJIEKO HE cpasy.
Hawnyummii crioco6 Hay4uThCS BBIIENATh ITIABHOE B TEKCTE, YIaBIMBAaTh MPOOIeMaTHUHBINA X a-
paKkTep yTBEp>KICHHI, 1aBaTh OIIEHKY aBTOPCKOW MO3ULIMU — 3TO CPABHUTEIBLHOE YTEHHE, B XOJI€
KOTOpOro Bbl 3HaKOMHTECH C Pa3IMYHBIMU MHEHUSIMH TI0 OJJHOMY U TOMY K€ BOIIPOCY, CPaBHH-
BaeTe BECOMOCTh U JI0Ka3aTeIbHOCTh apryMEHTOB CTOPOH U JiejaeTe BbIBOJ 0 HauOoubiei yoe-
JUATEJIBHOCTH TOW WJIM MHOW MO3ULIUH.
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Craenyronmm 3TarnoM padoThl ¢ IUTEPATyPHBIMH HCTOYHUKAMHU SBJISIETCS CO3AaHUE KOH-
CIEKTOB, (PMKCUPYIOIIUX OCHOBHBIE TE3UCHI M apryMeHTbl. MOXHO JeNaTh 3alucy Ha OTIEIb-
HBIX JIUCTaX, KOTOPbIE MOTOM JIETKO CHUCTEMATHU3UPOBATh IO OTAEIbHBIM TEMaM H3y4yaeMoro
Kypca. Jpyroi cnoco0 — 3TO BeACHHE TEMaTHUYECKHX TETPaJeh-KOHCIIEKTOB IO OJHOW KaKOM-
m0o Teme. bonpime cnenuangbHble pabOTHl MOHOTPA(PHUUECKOTO XapakTepa ILenecoo0pa3Ho
KOHCIIEKTUPOBATh B OTAEIBHBIX TETPaJsiX. 37€Ch BaXKHO BCIIOMHHTb, YTO KOHCIIEKTHI IMHUIIYTCS
Ha OJIHOM CTOpOHE JIMCTA, C MOJISIMHU U JOCTAaTOYHBIM I UCIIPABJICHUS U PEMAPOK MEXCTPOU-
HBIM PAacCTOSIHMEM (3TH IpaBHJia COOMIOMAIOTCS JUIs yI0OCTBa penakTupoBaHusi). Eciu B KOH-
CIIEKTaX MPUBOMASTCS LUTAThI, TO HEIIPEMEHHO JOJKHO OBITh JIAaHO yKa3aHWE HAa MCTOYHUK (aB-
TOp, Ha3BaHUE, BBIXOAHbIC NaHHbIe, No cTpaHuilbl). BrnocnencTBuu 3ta uHQOpMAK MOKET
OBITH UCIIOJIB30BAHA IIPU HAITMCAHUU TEKCTa pedepara MM Ipyroro 3a1aHusl.

Taxum o6pazom, mpu paboTe ¢ UICTOYHUKAMU U JINTEPATYPOIl BAXKHO YMETH:!

—  COIOCTaBIJSATh, CPaBHHUBATh, KJIACCU(MUIUPOBATH, TPYIIUPOBATh, CUCTEMATU3UPOBATh HMH-
(dopMaIuio B COOTBETCTBUU C ONPE/ICIICHHON Y4eOHOM 3a/1aueii;

—  0000maTh Mory4eHHY0 HHPOPMAIIUIO, OIIEHUBATH MPOCITYIIAHHOE U TIPOYUTAHHOE;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHUST; COCTABIIATH TUIaH, (POPMYITHPOBATH TE3UCHI;

— TOTOBUTbH U IPE3EHTOBATH PAa3BEPHYTHIE COOOIECHUS THIIA TOKIIA/Ia;

— paboTtarh B pa3HBIX peKUMax (MHIWBHUIYAIbHO, B Mape, B TPYIIE), B3aUMOICHCTBYS IPYT C
ApYrom;

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOH JICHUCTBUS;

— oOpaiarbcsl 3a HOMOUIbIO, JONOJHUTEIBHBIMU Pa3bCHEHUSIMU K IIPENOAABATENIO0, APYTUM
CTYJCHTaM;

—  T0JIb30BAThCS JIMHTBUCTUYECKON WIIM KOHTEKCTYaJbHOW JOTAJKOW, CIOBApsIMHU Pa3IUYHOIO
XapakTepa, pa3IMyHOro poja MOJACKa3KaMH, OTIOpaMU B TE€KCTEe (KIFOUYEBBIE CIIOBA, CTPYKTY-
pa TekcTa, mpeaBapsitonas nHpopmanus u ap.);

—  HCHOJB30BaTh INpPU TOBOPEHUM U MHCbME Nepudpas, CUHOHUMHUYHBIE CPEJICTBA, CJIOBa-
OTHCAHUS OOIIUX MOHITHH, Pa3bsICHEHUS, TPUMEPHI, TOIKOBAHUS, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WK Niepedpa3zupoBaTh peruinky codeceJHUKa B MTOATBEPIKICHUU TOHUMaHUS €ro
BBICKA3bIBaHUS WJIN BOIIPOCA;

— o0paTuTtbcs 3a MOMOIIBIO K CO0ECETHUKY (YTOUHHUTH BOIIPOC, IEPECIPOCUTH U Ip.);

—  HUCIOJIb30BaTh MUMHUKY, JKE€CTHI (BOOOIIE U B TEX CIy4asiX, KOI/Ia S3bIKOBBIX CPEACTB HE XBa-
TaeT JIJIS BRIPAKECHUS TE€X UM MHBIX KOMMYHHKATUBHBIX HAMEPEHUHN).

IHoaroroBka K NpoMeKyTOYHOM aTTeCTALMU.
ITpu noAroTOBKE K MPOMEKYTOUHON aTTECTALMNU 1Ie1eCO00Pa3HO:
- BHUMATCJIBHO U3YUYUTH NMEPCUYCHb BOIIPOCOB U ONPCACINTE, B KAKUX NCTOYHUKAX HAXOAATCA
CBEJIeHUs], HEOOXOAUMBIE JJIsl OTBETa HA HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBHUTb KpaTKHE KOHCIIEKTHI OTBETOB (IIJIaHbI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax IAMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U Ja00paTOpUu, OCHAIIEHHBIE HEOOXOIUMBIM CHEIMAIM3UPOBAHHBIM 000y 10-

BAaHUCM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEHAIBHBIX IIOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebenb
TexHuueckue cpercTBa 00yueHus:
9KpaH, MPOEKTOP, KOMIBIOTEP

yueOHBIC ayTUTOPHH IS
MPOBEACHUS 1a00PaTOPHBIX PabOT

Meobenp: yuebHas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KopmopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / JIunensus Ne744750 Gec-
cpouHas morosop 35-03/175 ot
21.12.2010 1.

Mathcad 15 / JInnensns Ne8A 1462152
OeccpodHasi.

MATLAB R2013b / JIuuen3zust Ne537913
OeccpouHasi.

s camocTosTeNbHOM paboThl 00yYaroIMUXCs MPELyCMOTPEHbI MOMEHICHUSI, YKOMILIEK-
TOBaHHbIE CIEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH C BO3MOX-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedyeHreM J0CTyIa B AJIEKTPOHHYIO UHDOP-
MaIlMOHHO-00pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.

HanmeHnoBanue moMenieHui
JIJISE CAaMOCTOSITEIIbHOM
PpaboTHI 0OYJAOIIIHXCST

OcCHaIIeHHOCTh TIOMEIIEHUH IS
CaMOCTOSTEIBHOM Pa0OThI 00YJAOIINXCS

IlepedeHb TUIIEH3MOHHOTO MPO-

rpaMMHOro obecneuenus / Pex-

BH3UTHI IOATBEPIKAIOIIETO J10-
KyMEHTa

ITomemenue gusa
CaMOCTOSATENILHOM PaboThI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6uOIroTexn)

Meo0ens: yuebHas mebenb

KoMIuUTeKT criennantu3npoBaHHON MeOeITH: KOMITh-
IOTEPHBIE CTOJIBI

O0opynoBaHue: KOMIIBIOTEPHAsI TEXHUKA C MO/
KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTn «HTepHET» U I0CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obOpa3oBaTeNbHYI0 Cpey 00pa3oBaTeIbHOM opra-
HU3aIlnH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluen-
3us Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

TTomemenne mis
CaMOCTOSTEIIFHOU pabOTHI
obyuaromuxcs (ayma. 333/A)

Mebenn: yaebHas medeib

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C IO~
KIIFOYEHUEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyaoBaHue, obecreyrBaroliee 10CTyI K CETH HH-
TepHeT (IPOBOIHOE COSAMHEHHUE U OECIIPOBOIHOE
coeiuHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jluuensus
Ned4964701
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U ITPOMEXKYTOUHON aTTECTALIUH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOM paboThl. MeponpHsTHs TEKYIIET0 KOHTPOJIS YCIIeBaeMOCTH IPUBEACHBI B Tabmume 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-

HAdCHIe Haumenosanue dopma KOHTPOIA

[IPO1  ([lonmy4yeHue HAHOAMCHEPCHBIX MOPOIIKOB MEXaHOXUMHUYECKU- onpoc
MH METOJaMU

[1P02 | XuMuyeckas OYUCTKa U MOJAU(UKALIKS HAHOTIOPOIIKOB onpoc

P03 Hanecenne HaHOpa3MepHBIX YIPOUHSAIOMIMX MTOKPBITHI HA Me- onpoc
TAJUJIbI U CILJIABbI

I[1P04  [UccnenoBanue (U3UKO-XUMUYECKHIX XapaKTEPUCTUK onpoc
HAHOJIMCIIEPCHBIX MMOPOIIKOB U (DYIIIEPEHOB

JIPO1 MeTto/1b1 OnpeIeieHns pa3MepOB HAHOUYACTHI] 3allnuTa

TIP02 CrexTpanbHble METObl aHAIU3a U KOHTPOJISI HAHOCTPYKTYpH- 3aIuTa
POBaHHBIX MATEPUAJIOB

TIPO3 N3mepenust yaenbHON MOBEPXHOCTH M PACIPEACIICHUS MUKPO- 3auura
Y HaHOIIOP

TIP04 MeTtonbl onpeneneHuss TEPMUUECKON CTaOMIBHOCTH YIJIEPOI- 3aIuTa
HBIX HAHOTPYOOK

7.2. IIpoMekyTOUHAS aTTeCTALUS
@DopMbI TPOMEXKYTOUHOHN aTTECTALIUMH 110 TUCIMITIIMHE PUBEIEHBI B Tabauue 7.2.

Tabnuua 7.2 — @opMbl IPOMEXKYTOUHON aTTECTALUU

dopma
OTYETHOCTHU

O0o03HaueHnE OyHas

3a401 3ayer 1 cemecTp

13—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O1eHOYHBIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu O0O0y4eHUs M0 JUCUUIUIMHE U MHIUKA-

TOpaMH JOCTHIKCHUA KOMHeTeHHI/Iﬁ .

NJI-1 (OIIK-3). YMeeT OpraHu30BbIBaTh U YIIPABIATH TEXHOJIOTHYECKUM I[HKJIOM IIPOU3-
BOJICTBA OTBITHBIX U CEPUMHBIX U3/ICJIMI Ha OCHOBE MCIOJIB30BaHUS MIPOLIECCOB HAHOTEXHOJIO-

T'nn
PesynbraTel 00y4eHus KoHTponbHbIE MEpPONPUSITHS
3HaHUC COBE)GMGHHOFO COCTOSIHHMSI YPOBHSI M HAIlpaBJIICHUN Pa3BUTHS 34401
HHXCHCPHOU HAHOTCXHOJIOTUN
YMCHHE peliaTh IIPAaKTHKO-OPUCHTUPOBAHHBIC 3aJadyd IMPOBCIACHUS [1P04, JTPO2
OKCIICPTHU3LI OIIBITHOI'O ITPOU3BOACTBA
BIIaJICHUE HABbIKAMU IIPOBEACHHUS aHaIM3a OOBEKTOB HHXKEHEPHOM JIPO3, JIPO4
HAaHOTCXHOJIOI'NHU

NJI-1 (OIIK-6). UMeeT onbIT NpUHATHS OTBETCTBEHHBIX PELICHUH, C yYETOM IIPABOBBIX U

KYJIbTYPHBIX dCIICKTOB B3aMOOTHOIIICHUH B KOJJICKTHBE

PesynbraTel 00ydeHust

KoHTponbpHEIE MEPOIPHUSTHS

S3HAHUC TCXHOJOTHYCCKUX ITPOLECCOB ITPOU3BOACTBA 00BEKTOB npo-
q)eCCHOHaHLHOﬁ ACATCIIbHOCTH

I1PO1

YMCHUC pa3pa6aTI)IBaTI) TCXHOJIOTHYCCKUC IMPOLECCChI HN3TOTOBJICHUSA
PI3,I[CJ'IPII>1 Ha OCHOBC KOMIUICKCHOI'O UCIIOJIb30BAHNA HAHOMATCPUAJIOB

I1P03

BJIaACHUEC HAaBBIKAMH OJKCILTyaTallul COBPEMCHHOI'O M3MCPHUTCIBHOI'O
O6OPYI[OB8.HI/ISI B 00J1acTH HpOQ)eCCI/IOHaJIBHOfI JACATCIIbHOCTH

JIPO1

3ananus k onpocy IT1P01

1. IloHATHE HAHOIUCTIEPCHOTO MOPOIIIKA.
2. Buipl MeXaHOXUMHUYECKHAX BO3IECUCTBHUIA.

3. OnpeﬂeneHI/Ie MpOAOJKUTCIIBHOCTU MEXAHOXUMHNYECKOI'O BO3JCHCTBUSA.
4. OCHOBHBIE XUMHYECKHUE PCaKknuu B MMponecce MEXaHOXUMHUICCKOI'O BO3JICHCTBHA.
5. TernoBbie 3(1)(1)6KTBI B IIpOoHECCC MEXaHOXUMHUUICCKOT'O BO3/ICHCTBUA.

3ananus k onpocy 11P02

1. TpeGoBaHuUsI K XUMUYECKOIH OYHCTKE HAHOIOPOILKOB.
2. IlonsiTe HaHOMOTU(UKAIIH MaTepHaa.
3. Buspl HaHOMOIM(DUKALIMU MaTEePUATIOB.

4. BnusiHue BHEMIHUX (PaKTOPOB Ha MPOILIECC XUMHUUECKOH OYMCTKH HAHOMOPOIIIKOB.

5. OneHka KayecTBa XUMUYECKOW OUMCTKHA HAHOTIOPOIIIKOB.
3aganus k onpocy [1P03

1. MeTo/1p1 HAaHECEHHSI BEIIECTBA B BAKYYME.

2. DNEKTPOHHO-ITy4eBOC HCITAPCHHE.

3. Bakyym-Tepmudeckoe ucnapeHue.

4. O6opynoBaHue Jyisl HAHECECHUS BEIIIECTBA B BAKyyMe.
5. 30J1b-T€JIb TEXHOJIOTHUSI.

14—
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3aganus k onpocy [1P04

1. Buapl GpU3HKO-XUMUYECKHX XapaKTePUCTUK HAHOAUCIIEPCHBIX MOPOIIKOB.

2. MeToibl U3MEPEHNUsI TEPMHUECKON CTAOMIIBHOCTH HAHOANUCIIEPCHBIX MTOPOIIKOB.
3. MuddepeHnmnanbHpIii TEPMUYESCKUN aHATH3.

4. TepMorpaBUMETpHSL.

5. MeToauka u3MepeHusi ICTUHHOM MJIOTHOCTH HAaHOAUCIIEPCHBIX MOPOIIKOB.

Bormpocs! k 3amuTe nadoparopuoii padotsr JIPO1

1. dusnyeckre MPUHIUIIBI, UCIIOIB3YyEeMBbIC JJIsl ONPEACICHUS Pa3MEPOB HAHOYACTHII.
2. IIpubops! [UIst U3MEPEHUsT Pa3MEpOB HAHOYACTHII.

3. Merorka NoAroTOBKHA 00pa3IioB /ISl U3MEPEHHUS Pa3MEPOB HAHOYACTHIL.

4. Meroarka u3MepeHus pa3MepoB HAHOYACTHII.

5. Metoauka 00paboTKu pe3yabTaTOB U3MEPEHUIA.

Bormpocs! k 3amuTe nadoparoproii padotsr JIP0O2

1. ITonsTHE CHEKTPOB U3TyYEHUS U MOIJIOLICHHUS.

2. Busipl crieKTpaJibHBIX METO/IOB aHAIM3a HAHOYACTHL] 1 HAHOKOMIIO3UTOB.

3. IIpubopsl u 060pyAOBaHUE Ui CIEKTPATIbHBIX METOA0B KOHTPOJIS HAHOYACTHUI] U HAHO-
KOMITIO3UTOB.

4. TIpubopsl 1 00OpyaOBaHUE JIs CIIEKTPAIBHBIX METOJOB aHAJM3a HAHOYACTHUI] U HAHO-
KOMITO3UTOB.

5. Meronuka 00pabOTKH pe3yabTaToB U3MEPEHUII.

Bomnpocsl k 3amute nabopatopHoii padots JIPO3

1. MeToap1 u3MepeHus yaenbHON MOBEPXHOCTH MOPUCTHIX MAaTEPHUATIOB.

2. [Ipubops! ast U3MEpEeHHs! YAEIbHON MOBEPXHOCTH MTOPUCTHIX MaTEpUAIIOB.

3. Meronuka MOArOTOBKH OOpa3IOB AJsi U3MEPEHUsS yIeIbHOW MOBEPXHOCTH MHKpPO- U
HAHOIIOP.

4. Metouka U3MepeHus yAelbHON MOBEPXHOCTH MUKPO- U HAHOTIOP.

5. Meroaunka 06pabOTKH pe3yJIbTaTOB U3MEPEHUH.

Bormpocs! k 3amuTe 1aboparopHoit padotsr JIP04

1. MeTtoasl u3MEpEeHHsT TEPMHUUECKON CTAOMILHOCTH YIIIEPOAHBIX HAHOMATEPHUAJIOB.
2. IuddepeHnanbHbIi TEPMUYECKUN aHAIIN3.

3. TepmorpaBumeTpus.

4. MeTtoirKa OLIEHKH TePMHUUECKON CTAOMIBHOCTH YIIIEPOAHBIX HAHOMATEPHAJIOB.
5. Metoauka o0paboTKu pe3yabTaTOB U3MEPEHHUIA.

Teopernueckne Bompock k 3auety 3ad0l

1. Kakue 00BEKTHI SIBISIOTCS MPEAMETOM HCCIIEIOBAHNS HAYKH, Ha3bpiBaeMon «HaHOTeXHO-

JIOTUEN»
2. IIpuBenuTe 0HO M3 HanboIee ynoTpeOIsIeMbIX ONpeIelIeHN HAHOOObEKTa.
3. Yro Takoe BoaHa ae bpoiina?
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4.TloueMy cuuTaercsi, yTo BOJHa J¢ bpoiinsd ompenenseT reoMeTpuyecKue NapaMeTpbl

HaHOOOBEKTOB?

5.YTo Takoe KpUTHUYECKUN pa3Mep HaHOOOBbeKTa?
6.loueMy KONMYECTBO MOBEPXHOCTHBIX ATOMOB SIBJISICTCSI OJHUM M3 KPUTEPHUEB, OTIHYa-

IOLINX HAHOOOBEKTHI OT APYTrUX 00BEKTOB UCCIEAOBAHUS?

7.Yto Ha3pIBaeTCS HAHOMAaTEpUaJaMu?
8. Uto BKIIFOUAET B ce0sl MOHATHE TEXHOJIOTUA?
9.Yro Takoe HaHOoTexHOJOTUA? OnpenencHue

10

11

12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24,
25.
26.

217.
28.
29.
30.

31.

32.

33.
34.
35.
36.

37.

38.
39.
40.
41.
42.

. Uem 00BsACHSETCS XUMHUYECKasi U KaTaJUTUYeCKass aKTUBHOCTb HAHOOOBEKTOB U HAHO-
CTPYKTYPUPOBAaHHBIX MaTEPUaIOB?

. K uemy npuBouT B HaHOOOBEKTaX 00Jiee CHIIBHOE MPOSBICHUE CHII N300paXKeHHUsI, -

HEHHOTI0 U TOBEPXHOCTHOI'O HATSKEHUSA?

Urto Takoe «Cuiibl U300pakeHus»?

Kakue knaccuueckue pazmepHble 3¢ (eKTsl HabI0Aa0TCsl B HAHOOOBEKTAX ?

B uem npruumnHa u3mMeHeHUs 3IEKTPOPU3NYECKUX [TapaMETPOB HAHOMATEPHUAIIOB?

Ha yem 6a3upyroTcst IpMHLIMIIBI CAMOOPTaHU3ALMY HAHOCTPYKTYpP?

Kak cuipl OTTankuBaHus U NPUTSKEHUS 3aBUCAT OT PACCTOSIHUS MEKY aTOMaMu?

. B kakumx marepuanax Ipu IEpexolie K HaHOpa3MepaM CTAHOBATCS CYILECTBEHHBIMU

KBaHTOBbIE OIPAaHUYEHHUSI TIOBEACHUSI 3JIEMEHTAPHBIX YacTULL?

Kak n3MeHseTcst CnekTp 3Heprui 3JeKTpoHa IPU MOHWKEHUHN pa3MEepHOCTH 00beKTa?

[epeuncnure puznvIecKkre NPUIUHBI CHEIU(PHUKH TOBEICHHISI HAHOOOBEKTOB.

YTo 1eXUT B OCHOBE OOILENPUHATON KiIaccu(UKaM HaHOOOBETOB?

Haiite onpenenenne 0-D HanooObekTa. [Ipumepsr.

Haiite onpenenenue 1-D HaHooObekTa. [Ipumepsr.

Maitte onpenenenne 2-D HaHoOOBekTa. [IprimMepsl.

Knaccugukanus HaHoMaTepuanos.

Kakwue nBe TexHONOrnuecKrne napaJurmMbl HMEIOT MECTO B HAHOTEXHOJIOTHH?

Kakoe riaBHOE OrpaHMYEHHE Ha HMCIOJIb30BAaHUE TEXHOJIOTMYECKON NapagurMbl «CHHU-

3y-BBEPX»?

Kakwue n1Ba kracca npoueccoB MOYKHO BBIIEINTD IPU U3TOTOBJIEHUY HAHOYACTHULL?

Uro Takoe qucneprupoBaHue TBEPIBIX Te?

B yem ocoOenHoCTH nucnieprupoBanus npu uzrorosieHuu 0-D HaHO0OBEKTOB?
[TpuBenuTe mpUMepsl YCTPOICTB, UCIONb3YEMbIX ISl MEXaHUYECKOTO TUCIEPTrUpOBa-

HUS TBEPIBIX TEIL.

[TpuBenuTe npuMepsl YCTPOMCTB, UCTIOIb3YEMbIX JJIsi KOHJIEHCAIIMOHHOTO CII0c00a 13-

rotosieHus 0-D HaHOOOBEKTOB.

[TpuBenuTe mpuMepbl yCTPONUCTB, UCHOIB3YEMBIX Ui u3rotosienus 0-D HaHOOOBEK-

TOB METOJIOM PACIIbUICHUS.

Kak npunsiTo kiaccupuuupoBaTh HaHOTPYOKHU?

Kakue pa3HOBUIHOCTH HEYTJIEPOIHBIX HAHOTPYOOK BbI 3HaeTe?

Kakwue Tpu cioco0a U3roToBIE€HUS HEYTJIEPOIHBIX HAHOTPYOOK BBl 3HaeTe?

Kakoii croco® M3roToBineHHs] HEYIJIEPOAHBIX HAHOTPYOOK cuuTaercss Haubojee mep-

CIIEKTUBHBIM?

B uem 3akirouaeTcs croco0 M3rOTOBJIECHUS HEYTJIEPOAHBIX HAHOTPYOOK M3 HalpsKeH-

HBIX T€TePO3NUTAKCUATBHBIX CIIOEB?

Ilepeuncinre JOCTOMHCTBA CBEPHYTHIX I'€TEPOITIEHOK.

Kaxkwue nienu npecnenyetr HaHeCEHHE TOKPBITUI?

JIBa mosxo/ia K yJIy4IICHHUIO CIIY>KEOHBIX XapaKTePUCTUK MOBEPXHOCTU

Kakue 1Be rpynmnsl IporeccoB, UCIOIb3YEMBIX JIUIsl HAHECEHUS TOKPBITHI, BBl 3HAeTE?
Kakue criocoObl pacnibuieHHs] MaTepraia UCHOIb3YIOTCS B METOJaX OCaKICHUS U3 Ia-

poBOii (azp1?
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43
44

45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.

56

57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.

B yem nocTOMHCTBA METOJIOB OCAXIEHUS U3 TapOBOH (pa3bI?

YeM NpUHIMIIHUAIBGHO OTIUYAIOTCS METO/bI XUMUYECKOTO OCaXKJIEHUS U3 MapoBoil (a-
3b17?

Yro Takoe snuTakcus’?

Kakue pa3HOBUIHOCTH 3MUTAKCUATIBHBIX IPOLIECCOB Bbl 3HAETE?

Yewm oTamvaroTcs 1mceBIoMoGHBIN POCT OT pocTa 1o npuHiuny PCY?

Kunxodasnas snurakcusi. JloCTOMHCTBA, HETOCTATKH.

["a3odasznas snurakcus. JlocTonHCTBA, HETOCTATKH.

MounekynsipHo-ntyueBas (IIy4ykoBas) anuTakcus. JlocTOMHCTBA, HEJOCTATKH.

Yro Takoe dymiepeH?

Uro Takoe ymiepur?

Kak Mo>xHO MOAMUIIUPOBATH CBOMCTBA (DYILIIEPUTOB?

Uro Takoe rpaden?

Kak M3rotaBimMBarOT «4UCTHIEY, HE COAEpKAIINE KUCTIOPO (yIIepeHbI

B yem 3akirodaercsi MPOMBIIUIEHHBIA CIIOCOO M3TOTOBIICHUS (DYIIEPEHOB, COAEpKa-
X KUCIOPOa?

Kak ouniaror u copTupyroT QysiepeHsl?

YeM 00BsCHSIETCS BBICOKAs CTOMMOCTh KapOOHOBBIX HAHOCTPYKTYP?

Kak usrorasnusatot uncteiec YHT?

Kak TexHuuecku peanusyet cnocol KataauTuueckoro cuaresa YHT?

B uewm 3akirouaeTcss XMMUYECKH CITOco0 U3roToBICHUs Trpadena’?

B 4ewm 3akirodaercs HamOosee MepCHeKTUBHBIN C TOYKU 3PEHHS SJIEKTPOHUKU CIOCOO
W3roToBJIeHM rpadena?

['te MoryT OBITH UCTIOJIB30BAHBI YIIIEPOAHBIE HAHOMATEPUATIbI?

Kakue 06bexTsl MOryT ObITh HcciieoBanbl CTM, a kakue ACM u nouemy?

Ha xaxom > dexte padoraer CTM?

Hapucyiite cxemy, nimoctpupyromniyro npuHiun padotst CTM.

Yro obecrieunBaeT BHICOKYIO pa3pellarollyl0 COCOOHOCTh MO BBICOTE HCCIIETYeMOIo
o0bekTa B CTM?

Uro obecrnieunBaeT BHICOKYIO Pa3pelaroniyto cnocoOHocTh B miockoctd XY B CTM?
[Touemy st pabotel CTM He Tpebyercst Bakyym?

KakoBbI TeXHUUYECKHE XapaKTEPUCTUKHU coBpeMeHHbIX CTM?

KakoB npunmun padotst ACM?

B 4ewm 3akmrogaercs ocHoBHbIE Tpobiaembl ACM u B 4eM ero He1oCTaTKu?

Urto Takoe HaHOTEXHOJIOTUYEeCKasi 30H/10Basi MalIHa?

UeMm HaHOTEXHJIOTUYECKAast 30H10Bast MalinHa oTindaercs ot CTM?

75. KakoBbl peanbHble JOCTUKEHHS HAHOTEXHOJIOTUU B HACTOSIIIEE Bpemsi?

8.2. Kpurepun ¥ mKkajabl OeHUBAHUSA

Kaxxnoe mepornpusitue TeKyIero KOHTPOJIsl yCIIeBaeMOCTH OLIEHHWBAETCS IO IIKaJle «3a4Te-
HO», «HE 3aYTCHOY.

Or1eHKa «3a4TEHO0Y» BBICTABIISAETCS 00y4aIOMEMyCsl TIPH BBIMTOJTHEHUN BCEX YKa3aHHBIX IO-
kazareneit (Tabmuna 8.1), JoMycKalOTCs HECYIIECTBEHHBIE HETOUHOCTH B M3JIOKEHUH U 0(OpPM-
JICHUH MaTepuala

[Ipu HeBBIMOTHEHUH XOTSI OBl OJHOTO M3 MOKa3aTelieil BBHICTABISAECTCS OLEHKA «HE 3a4Te-

HOY.
Tabnuna 8.1 — Kpurepun orieHuBaHUSI MEPONPUATHH TEKYIIETO KOHTPOJIS YCIIEBA€MOCTH
HanmenoBanme,
[Tokazarenn
0003HAYCHHE
JlaGopaTopHas nabopaTopHasi paboTa BBIIOJIHEHA B TTIOJIHOM 00bEME;

17—
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HanmenoBanme,
[Tokazarenn
0003HAYCHHE

pabora 1o JIabopaTopHOW paboTe MPEACTABICH OTYET, COJEPKAIIUN HEOOXOAUMBbIC
pacdeTsl, BEIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAHOBICHHBIMH Tpe-
OOBaHUIMU;
Ha 3alIuTe JJA00pATOPHOU PabOTHI TaHBI IPABWIIBHEIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB

Ormpoc JTaHbl PAaBUJIbHBIE OTBETHI HE MeHee yeM Ha 50% 3aaHHbBIX BOIIPOCOB

[Tpu oueHuBaHNM PE3yabTATOB OOYUYEHHUS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTallUU UCIOJIB3YIOTCSA CIACAYIOIHUE KPUTEPUH U IIKAJIBI.

3auer (3aull).

3aiaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpems Ha noaroTtoBky: 45 MUHYT.

OreHKa «3a4T€HOY BBICTABISIETCS 00YJaIOMEMYCs, €CIIM OH 3HAET MPOTrPaMMHBIN MaTepu-
aJl, TPaMOTHO U IO CYILECTBY M3J1araeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBE-
Tax Ha BOIPOCHI.

OrneHka «He 3a4TE€HOY» BBICTABISETCA O0YyYaroLeMycCsi, KOTOPbI He 3HAeT 3HauYUTeIbHOU
YacTH MMPOrpaMMHOI0 MaTepuaa, JOMyCKaeT CYIIIECTBEHHbIE OLTMOKHN B OTBETaX HA BOMPOCHI.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CUHUTACTCA NJOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKU «Ba4YTCHO», «KYAOBJICTBOPHUTCIBLHOY, «XOPOIIO», KOTIUYHO» I10 KaKAOMY U3 KOH-
TPOJIBHBIX MepOHpHHTHﬁ, OTHOCAIIUXCA K JTaHHOMY PE3YJIbTATy o6yquH;1.




MMUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30OBAHMSI POCCUIICKOI ®EJEPALIMN

denepajibHOE rOCYIapPCTBEHHOE OI0KETHOE 00pa30BaTe/ibHOE YUpe:KIeHue
BbICIIETr0 00pa30oBaHUSA

«Tam00BCKMii rOCYIaPCTBEHHbI TEXHUYECKNH YHUBEPCUTET)
(®I'BOY BO «TI'TY»)

YTBEPXJIAIO

Jlupexmop
Texnonoeuueckoeo uncmumyma

J.JL. Ionymkux
«13 » despans 2025 1.

PABOYASA ITPOT'PAMMA JUCHUIIJINHBI

b51.0.05 Aemomamuzupogannvie cucmemvbl HAYYHBIX UCC/1e008aAHUIL

(LUI/ICI)p 1 HAaMMCEHOBAaHUE NUCHUIITIMHBI B COOTBETCTBUH C YTBEPIKACHHBIM y‘{eGHBIM TIJTaHOM HOZ[FOTOBKT/I)
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(HanMeHoBaHME MPOQUIIS 06pa30BaTENHHOI IIPOrPaMMEI)

®opMbl 00yYeHUSA: Qunasn

Kadenpa: __ Texnuka u mexnoiozuu npou3e00cmea HaHONPoOYKn o8

(nanMeHoBaHue Kaeapbl)

CocraBuTeib:
K.T.H., JOIIEHT A.E. MemeToBa
CTCIICHb, JOJDKHOCTH IOAINCH WHHULHATIBI, Cl)aMI/IJ'II/ISI
3aBenyromuii kadeapoii A.T'. TkaueB

MOIITUCH WHHULUATBL, aMUITus
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 11O JMCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

[lenb OCBOCHMS TUCHHUIUIMHBI — TOCTHKCHUE TUIAHUPYEMBIX pe3yJbTaToB 00ydeHus (Tad-
muna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHKCHHUS KOMIIETCHIIMA U IEIBbI0 pPeaU3aliH

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s3aTeNLHON YacTH O6p330BaTeHBHOI\/'I IporpamMmal.

Ta6mmma 1.1 — Pe3yapTaThl 00y4eHHUs 1O JUCITUTUIMHE

Kon, HanumenoBanue
WHJIUKaToOpa

Pe3ynbTaThl 00ydeHHs M0 JUCITUTIIINHE

OIIK-5 CnocoGeH ucnonb30BaTh HHCTPYMeHTapuii popMain3any HHKeHEPHbIX, HAY4YHO-
TeXHHYEeCKHX 32/1a4, NPUKJIAJIHOE IPOrPaMMHOe o0ecniedeHue Ik MO/IeJIMPOBAHUS U NPO-
eKTHPOBaHHUSI 00bEKTOB, CHCTEM M NPOLECCOB

NJI-1 (OIIK-5)

3HaeT coBpeMeHHbIe HHDOP-
MAaIMOHHbBIE TEXHOJIOTUU TSI
cbopa u 06paboTku HHHOP-
MaIlliu, CIIOCOOBI HHTEPIIPE-
Talluy NMOJTYUCHHBIX JaHHBIX,
OCHOBHBIE BO3MOXKHOCTH
MMPUMCHCHUA MMPUKIIATHBIX
MIPOTPAMMHBIX CPEJICTB JIJIs
MO/JICITMPOBAHUS U TTPOCKTH-
pOBaHUS 0OBEKTOB, CUCTEM U
IPOIIECCOB

YMEEeT HUCIOIB30BaTh 3HAHHA B 00J1aCTH WHKEHEPHBIX HAHOTEXHOJIO-
T B CBOEH HAy4YHO-UCCIIEI0OBATEIbCKOM, IEAATOTUYECKON U MPOU3-
BOJICTBEHHO-OPTaHU3AILIMOHHOM IS TENbHOCTH

3HaeT QyHIaMEeHTaIbHbIE (PU3NKO-XUMIUECKAE OCHOBBI HAHOTEXHO-
JIOTUH ¥ HAHOUATHOCTHUKH, MEXaHUKH, ONITUKH, SJIEKTPOHUKH, MUK-
POTPOIIECCOPHON TEXHUKHU, IPOCKTHUPOBAHUS U TEXHOJIOTHH TPHOO-
pOB (MaIIMH, CUCTEM)

YMECT IJIAaHUPOBATH U IPOBOAUTH TCOPETUUCCKUE U SIKCIIEPHUMEH-
TAaJIbHBIC UCCJIICOJOBAHUA B obmactu HMHXXCHEPHBIX HAHOTEXHOJIOTHI

BJIaJICET HABBIKAMHU COBEPILIEHCTBOBAHUS 00BEKTOB MPO(EeCCHOHAb-
HOH JESITENIbHOCTH, 0OOCHOBAHUS UX TEXHUYIECKUX XaPAKTEPUCTHK,
OTIpeieNIeH I YCIIOBUI MPUMEHEHHUS U DKCILTyaTalluu

BJIaACCT HAaBbIKaMU OCYHICCTBJICHUSA KOHTPOJIA 3a IapaMeTpaMu
HAaHOTEXHOJIOT'MYCCKUX MPOLECCOB

PGSYJ'II)TaTI)I O6y‘leHI/I$I o JUCHUINIMHE JOCTUTAIOTCA B paMKaxX OCYHICCTBJICHHSA BCEX BU-
0B KOHTAaKTHOM M CaMOCTOSTEIbLHOMN pa6OTI>I 06yqa}om1/1xc51 B COOTBCTCTBHU C YTBCPKACHHBIM

y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHKEHHUST KOMIETEHIMH CUHUTAOTCS C(OPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB O0YUECHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0beM IUCIUIIMHEL COCTABIIACT 4 3a4eTHEIC CIMHUIILI.
Huxe npuBeieHO pacnpeaeiieHue o0Iero oo0beMa JUCIMILIMHBI (B aKaJJeMUYECKHX Jacax)
B COOTBETCTBUU C YTBEPKICHHBIM yUCOHBIM TUTAHOM.

®opma o0yueHus
Buner padot Oq; ai
CeMecTp

Konmaxmmnasn paboma 36

3aHSATHUS JISKITMOHHOTO THIIA 16

n1abopaTopHbIE 3aHATHUS 16
MIPAKTHYCCKHE 3aHSATHUS -
KypCOBO€ MPOEKTUPOBAHUE -
KOHCYJIbTAllNU 2
MIPOMEKYTOYHAsI aTTEeCTAIHS 2

Camocmoamenvnasn paboma 108

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3znes 1. OcHOBHbBIE OnpeeIeHUs1 1 TEPMHUHbI ABTOMATH3AIUM HAYYHBIX HCCJIe0BAHUI
[lenn aBTOMaTHM3alMU HaydHBIX wHcciaenoBanuid. OOmactu npumenenuss ACHMU.
ACHM kak cpencrBa 006pabOTKH U 0000IEHHS IKCIIEPUMEHTAIBHBIX JaHHbIX, MOJY-
YEeHUsI, KOPPEKTUPOBKU U UCCIIEJOBAHMSI MOJIEJEH, UCIOJIb3YEMBIX 3aTEM B JIPYIHX
TUIIAX ABTOMATH3UPOBAHHBIX CUCTEM JUIsl YIPABJICHHUS, IPOrHO3UPOBAHUS UM MPO-
€KTHPOBAHMSL.

JlaGopaTopHbie pabOTHI:

JIPO1. Texnuka aHanoro—uu$poBoro u MuQpo—aHaIOroBOro NpeodpazoBaHUs
CamocrosrenbHas padora:

CPO1. OGecnieueHue aieKBaTHOCTU U TOYHOCTU MOJIEJIEH.

Pa3nea 2. Tunossie crpykrypst ACHHU

Beruucnurensnas cuctema B ACHU, e€ pynkiun.

JlaGopaTopHbie pabOTHI:

JIP02. OcHOBHbBIE NMPUHIMIIBI COMPSKEHUS] U3MEPUTENBHBIX ycTpoiicTB ¢ OBM (ma-
paiiesbHbIN HHTEpdEiic)

CamocrositenbHas padora:

CPO02. LlenTpanu3oBaHHas u uepapxuueckas ctpykrypst ACHU.

CP03. Cnoco0b! BKIHOUEHHSI BbIUMCAUTENBbHON cructeMbl B ACHU.

CP04. Pexxum pabotsl BeruuciuteabHon cuctemsl B ACHU.

Pa3nea 3. [lu¢po-anajioropoe u aHanoro-uuposoe npeodpasoBaHue CArHAJIOB
CTpyKTypHasi cxemMa M HPUHIMIBI paboThl IU(PPO-aHAIOTOBBIX Mpeodpa3zoBaTeseH.
CtpykTypHasi cxeMa W HpPUHLHUIBI paboThl aHajgoro-uudposoro mnpeoOpazoBaTens
(ALLIT) ¢ nTMHAMUYECKOW KOMIIEHCAITUEH.

JlaGopaTopHbie pabOTHI:
JIPO3. OcHOBHBIE IIPUHLMIIBI CONPSKEHUS] U3MEPUTEIBHBIX ycTpolcTB ¢ OBM (1o-
CJIeI0BaTeNbHbIN HHTEp]EIiC)
CamocrosrenbHas pabora:
CPO05. CrpykrypHas cxema u npusiun padotsr ALIT nocnenoBaTenbHOr0 MpubdIH-
KEHUS.
CP06. bricTpozeiicTBre U TOUHOCTH PaOOTHI.
CP07. MaructpaneHsle cpeactBa cBsizu OBM ¢ npubopamu 1 000pyJ0BaHUEM dKC-
NEepPUMEHTAJIbHBIX HCCIIET0BAHUN.
Pa3nen 4. O6padorka nannsix B ACHU
ITone paccessHus TaHHBIX. PerpecCHOHHBIN aHAIU3 TaHHBIX.
CamocrosrenbHas padora:
CPO08. KoppensiiinoHHbIN aHalu3 JaHHBIX.
CP 09. ®akTopHbIil aHaIH3.
Paspnean S. [IpeacraBienne Hay4YHOM HH(pOpManuu B rpa¢uyeckoM Bujae
Crioco0Obl mpeacTaBiIeHUs H300paXKeHUH B KOMIIbIOTEepe. BekTopHBIE, pacTpoBbIE
n3o0paxeHusi. OCHOBHBIE TapaMETPbl PACTPOBBIX U300paKEHUH.
JlaGopaTopHble pabOTHI:
JIPO4. MHorokaHajIbHbIE CUCTEMBI BBOJIa 1 00pabOTKH HH(pOpMAIH
CamocrosrenbHas padora:
CP10. MaTtematnueckoe onrcanue GpakTaabHbIX H300paKeHUI.
CP11. ®paxTanbHble MOJEIN B HAYKE.
CP12. Qunbtpanus u odpadboTka nodpaxenuit. [IpeacraBnenne noBepxHocTei.
Pazgea 6. [louck, HakonJIeHUe U 00padOTKA HAYy4YHOIl HHGOPpMAUK

Y -
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HayuHnbie ToKkyMeHTHI 1 u31anus. JJOKyMeHTHBIE KiTacCU(DUKAITIH.
CamocTtosTtenbHas padora:

CP13. UupopManmOHHO-TTIONCKOBBIE CUCTEMEI.

CP14. HayuHo-TexHHYECKas aTeHTHAas HH(popMaIus.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMAINMOHHBIX PECYPCOB U TEXHOJIOT MU

4.1 YuyeOHasi iuTEpaTypa

1. ProkkoB, .b. OcHOBBI Hay4HBIX HCCIEIOBAaHUN U M300peTaTeabCcTBa. [Dnek-
TpOHHBIN pecypc| — DnektpoH. gad. — CII6. : Jlanp, 2012. — 224 ¢. — Pexxum noctyma:
http://e.lanbook.com/book/2775 — 3aru. ¢ skpaHna.

2. Maiictpenko A.B. KomnberoTepHas noaaepxka HHXEHEPHON U Hay4HO-
00pa30BaTeNbHON IeATEBPHOCTH [ DIIEKTPOHHEIN pecypc]: yueb. mocobue / A. B. MaiicTpeHko,
H. B. Maiictpenko. - Tam6oB: ®I'6OY BIIO TI'TY, 2013. - Pexxum noctymna K KHUTE:
http://www.tstu.ru/book/elib/pdf/2013/maystrenko-1.pdf.

3. Maiictpenko H.B. MHpopmaiimoHHbIe TEXHOJIOTUH B HayKe, 00pa30BaHUH U UH-
JKEHEPHOI MpakTuKe [ DIeKTpOHHBIN pecypc]: yuebHoe mocobue / H. B. Maiictpenko, A. B.
Maiictpenko. - Tam6os: TI'TY, 2014. - Pexum noctyna K KHUTE:
http://www.tstu.ru/book/elibl/exe/2014/Maystrenko.exe.

4. Axcapuna, H.A. TexHOJ0rusl NOATOTOBKM HAy4YHOT'O TEKCTa. [DNEKTPOHHBIN pe-
cypc] — Dmnekrpon. mgan. — M. : ®JIMHTA, 2015. — 112 c¢. — Pexum nocryna:
http://e.lanbook.com/book/74575 — 3ar. ¢ skpana.

4.2 WuTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MpodeccHoHATbLHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

Yuusepcuterckas napopmarnuonnas cucrema «POCCHU Sy https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoncynpTant-H» http://www.consultant-urist.ru

CnpaBouyHo-nipaBoBas cucrema «["apant» http://www.garant.ru

baza nanneix Web of Science https://apps.webofknowledge.com/

baza mannbix Scopus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

ba3a oTKpBITBIX JaHHBIX MUHHKCTEPCTBA TPY/1a U COLUMAIBHOMN 3auThl PO
https://rosmintrud.ru/opendata

ba3za nanneix Hay4noii snexrponnoii oubnnorekn eLIBRARY.RU https://elibrary.ru/

baza nanHbIX npodeccoHanbHBIX CTaHAApPTOB MUHUCTEPCTBA TPYAa U COLIMAIbHOM 3alliu-
To1 PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3er qanHBIX MUHUCTEpCTBA SKOHOMUYECKOTO pa3uTus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnexkTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza nanubix «2nekTpoHHO-O0uOIMOTeYHas cucTtema «9bC FOPAMT» https://www.biblio-
online.ru

baza naHHBIX 25eKTpOHHO-OMOIHnoTeunoi cuctembl TI'TY http://elib.tstu.ru

®enepanibHas rocyiapcTBeHHast HHQopMalronHas cucreMma «HannonanbHas 31eKTpoHHas
oubmuoreka» https://H30.pd

HanumonansHbIil mopTai oHaiiH 00yuenus «OTKpbiToe oOpa3zoBanuey https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Od¢unnanbublil caiit @eepanbHOro areHTCTBA 0 TEXHUYECKOMY PETYJIUPOBAHUIO U MET-

posoruwu http://protect.gost.ru/
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Pecypchbl anekTpoHHON HH(POPMAITMOHHO-00pa30BaTENbHON CpEbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTHUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMHG(OPMALMOHHO-
oOpa3oBatenbHOM cperie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa30BaTeNIbHBIE PECYPChl, K KOTOPHIM 00€CIeYeH JOCTYyI O0yJaronmuxcs,
B T.4. HpI/ICHOCO6HeHHbIe AJI1 UCIIOJIB30BaHUs MHBAJIMAAMH WU JIMIAMHU C OI'paHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI HAa O(QHUIMATIHHOM CaliTe YHHBEPCUTETa B pasnene «YHH-
BepcuteT»-«CBenenus 06 o0pa3oBaTeabHON OopraHu3zauun»-«MarepuanbHO-TEXHUYECKoe obec-
NIEUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCAY.

CaeneHusi 0 JUIIEH3MOHHOM IIPOrpaMMHOM OOECIIeUeHUH, UCIIOIb3YeMOM B 00pa3oBaTelib-
HOM TIpoIlecce, MpeJCTaBlIeHbl Ha OQUIMAIBLHOM CalTe YHHBepcHTeTa B pasaene «OOpa3oBa-
Hue»-«YuebHas pabotan-«/locTynmHoe mporpaMMHOe 0OecrieueHUE.
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5. METOAUYECKHUE YKA3AHUA
JJIA OBYYAIOIIUXCA 110 OCBOEHHUIO U CHUITINHBI

Mertonuka npenojaBaHus JIUCIUIUIUHBI «ABTOMATU3UPOBAHHBIE CUCTEMbI HAYYHBIX HC-
CIICIOBAHMIY TPEyCMATPUBACT MPOBEACHUE JICKIUH, JTa0OPATOPHBIX W MPAKTUYECKUX Pa0OT,
CaMOCTOSTEIIbHYIO Pa0d0Ty CTYJAeHTOB. TeKyIuii KOHTPOJIb 3HAHUH CTYACHTOB OCYIIECTBIISICTCS
C MCIIOJIb30BAaHHEM HKCIPECC — OMPOCOB U 3aLIUT Ja0opaTopHbIX paboT. MtoroBoit hopmoii KOH-
TPOJIS IO KYPCY SIBJSIETCS DK3aMEH.

Kaxxnas nexnust CONEpKUT JIOTHUECKH 3aBEPIICHHYI0 WH(POPMAIUIO IS MOCIEAYIOMIETO
MIPOBEICHUS JIa0OpaTOpHOU paboThl. [ TaBHOM 3amadeli JEKIUHA SBISICTCS ONpEAe/ICHUE HaIlpaB-
JICHUSI U3YYCHHUS JaHHOTO Kypca M0 KOHKPETHOW TeMe, (hopMHpOBaHHE KOHIENTYAIbHBIX TEO-
PETUYECKUX 3HAHUH, TO3BOJISIOIIUX CTYI€HTAM CaMOCTOATENIbHO U3YyYUTh JIOMOJIHUTENIbHbIE Ma-
TEpPHAIIBI C YYETOM CHCHU(PUKHA WX HAYYIHBIX M MPO(PECCHOHAIBHBIX MHTEpEcOB. JIeKIus, Kak
MIPaBUJIO, CTPOUTCSI B COOTBETCTBHUHU CO CJIEAYIOLIEH TUIIOBOM CXEMOM:

- BBEJICHHUE, B KOTOPOM IpEJCTaBjiIcHa MOAO0PKa TEOPETUUYECKUX U MCTOPUUECKHUX CBEe-
HUU 110 U3y4aeMOi TeMe JIEKIINH;

- IOCTAaHOBKA 3a/1a4M, COJEpkKauasi MPaKTUYECKUE MTPUMEPBI U JJOTUYECKUE MPEINOCHUIKA
MOCJIEIYIOLIUX METOJUYECKUX U METOJIOJIOTHYECKUX TTOJI0KECHHUI;

- MPAaKTUYECKHUE PEKOMEHIAIMU, OOBEIMHEHHBIC 10 HAMPABICHUAM M CIOCO0aM pEeIICHUs
MTOCTaBJICHHOM MPOOJIEMBI - B BUJIC KOHKPETHBIX PEIICHHH, IPUEMOB U METOJIOB;

- KpaTKoe 00OCHOBaHHME PEKOMEHAAINH, IPEICTaBIIeMOe, KaK MPaBUIIO, B BUAC NEPEUHS
HOPMAaTHUBHO-IIPABOBBIX MPEANOCHUIOK, SMIUPUUYECKUX M HAYUHBIX JAHHBIX, MOATBEPKIAIOIINX
MPAaBOMEPHOCTh NPEAIAraeMbIX JCUCTBU;

- BBIBOJIBI M 00OOIIIEHHU S, TOMOTAIOIINE 3aKPETUTh U3YUYEHHBIN MaTepuall, mpeacTaBIsIeMbIe
B BHU/JIE€ KJIFOUEBBIX MOHATUNA U MTEPEYHS BOIIPOCOB ISl CAMOCTOSATENBHOTO U3YYEHUS U MOJTOTOB-
KM K IIPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM.

B nemsix uaTeHCHbUKaAIMU mporiecca OOYYeHHS! MTUPOKO HCTOJIB3YIOTCS aKTHBHBIE METO-
Il O0y4YeHUs! B BUIEC CEMUHAPCKHUX 3aHATHIH MO OCHOBHBIM TeMaM AMCIMILTUHBI, 00CYXKICHUE
CUTyallUl C HMCIOJIb30BAHUEM MYJIbTUMEIUNHBIX cpeacTB. HeoTbemiemMon 4acThiO H3y4EeHUS
JTUCITUIIMHBI SBIISETCS YMEHUE paboTaTh CO CIIPAaBOYHON U HOPMATHUBHOM TUTEPATYPOA.

Pexomennayrorcs crnemnyronue GopMbl KOHTPOJIS TEKYIEH YCTIEBAEMOCTH CTYICHTOB:

MEpUOINYECKas IPOBEPKA KOHCIIEKTOB JIEKLIN;
KOHTPOJIBHBIN OMPOC CTY/ICHTOB Ha JIEKIUSIX U JJa0OPaTOPHBIX paboTax;

IIPOBEpKa MOJHOTHI M KauyeCTBa BBIITOJIHEHHUS 3aJaHU HA CAMOCTOSITEIBHOE U3YyYEHHUE OT-
JIETTbHBIX BOIIPOCOB M TEM MO0 PEKOMEHAOBAHHOW JIUTEpPATypE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

I[J'IH Ka4CCTBCHHOI'O O6paSOBaTeHBHOFO mponecca 1mo BCEM BHUIaM yLIC6HBIX 3aHATHH B
paMKax JUCHUINIMHBI UCIIOJIB3YIOTCA ayAUTOpPHUH, KaOMHETHI U na6opaT0pm/1, OCHallICHHBIC HEC-
O6XO,I[I/IMBIM CIICIHUAJIM3UPOBAHHBIM U J'Ia60paTOpHBIM O60py,I[OBaHI/I€MZ

HaunmMeHoBaHMe crienManbHBIX
IMOMEIICHUHN

OCHAIIIEHHOCThH CIIEIHAIBLHBIX [TOME-
MIEHU N

[MepeueHp JIUIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHns / PeKBU3UTHI mOATBEP-
JKIAIONIETr0 TOKYMEHTa

1

2

3

VYueOHble ayAUTOpUHU AJIsl TIPOBeE-
JICHUS 3aHATHH JEKIIMOHHOTO TUIIA

Meobernb: yuebHas MeOenb

TexHHUYECKHE CPECTBA: DKpaH, Mpo-
eKTOp

YuebHas ayauTopusi ISl MPOBe-
JICHUS ~ 3aHATHH  JICKIIHOHHOTO,
CEMHHAPCKOI'0 THIIA, TPYIIIOBBIX U
HHIUBUAYAIBHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJSI M MPOMEKY-
TO4HO# arrectanuu (146/J14)

MebGenb: yueOHas Mebeb

TexHuyeckue  cpenacrTna: JIOCKa,
JKpaH, HACTOJIbHBIN TOKapHO-
BUHTOPE3HbI CTAaHOK, TUIIOBBIE -
TaJld MAIIMHOCTPOUTENBHBIX IPOU3-
BOJCTB: Bajbl, 3yOuaTple KoJjeca,
BTYJIKH, (pIIaHIBI, JUCKA

HayuHo-uccnenoBaTensckas
nabopatopus (146/J13)

Meobenp: yuebHas mebenb

Kommaekr CIIeHUaNU3UPOBAHHOM
MeOemH: 1adopaToOpHBIE CTOIBI, KOM-
MIBIOTEPHBIE CTOJIBI

TexHuyeckne cpeacTBa: JUIKOTOD,
cnekrpodoTomerp, porarop, pH
Mmetp, (uroopar, UEHTpUdyra, mar-
HHUTHAS MEIITAJIKa, BECHI

MS Office, Windows / KopnioparusHsie
aKaJeMUYeCKHe JUIECH3UH OecCpoYHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2009-2011 / Beccpounas JIu-
uen3ust Ne110000006741 Horosop
Nel1580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusiii kommiueke T-FLEX / JIu-
uen3us NeODE36697 6eccpounast roc.
KOHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

s camocTosiTeNbHON paboThl 00yYaromMXCsl MPEIyCMOTPEHbI MOMEIIEHUS, YKOMITIEK-
TOBAaHHBIE CHENMATM3UPOBAHHON MeOEsbI0, OCHAIIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHNs K ceTu «VHTepHET» U obecnedeHneM J0CTyna B 3JIEKTPOHHYI0 HH(OP-
MallMOHHO-00pa30BaTeIbHYIO CpEAY YHUBEPCUTETA.

HanMmeHoBanue nmoMeneHui

CaMOCTOSATENLHOM PaboThl 00ydaromuxcs

IS

JaIOIIUXCS

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENIEHON paboTHI 00Y-

[TepeveHp JUIIEH3HOHHOTO PO~

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI IOATBEPIKAAIOLIETO 0~
KyMEHTa

1

2

3

Mebenb: yuebnas mebens

KomMmiexT cnennann3upoBaHHON
MeOeIn: KoMnblomepHbie CMo.bl

UnransHeii 3a1 Hayunoii 6nbmmorexkun TI'TY

TexHuueckue cpeacTBa: KOMNbIO-
MepHas MexHUKa ¢ ROOKII0YEeHUeM
K uHopmayuoruo-
KOMMYHUKAYUOHHOU cemu « Hn-
mepHem» u O0OCMYNoM 8 3J1eK-
MPOHHYIO UHPOPMAYUOHHO-
obpazogamenvhyio cpedy 06pazo-
8aMeNbHOU Op2anu3ayul, 6eo-
Kamepbl, KOMMYHUKAYUOHHOE
o0bopydosanue, obecneuusaioujee
docmyn K cemu unmepuem (npo-
6800HO€ coedutneHue u 6eCnposoo-
HOe coeOuHeHue no MexHoa02UU
Wi-Fi)

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 JInuensus
No49487340

KomnbrotrepHslit kitacc

Mebenb: yaeOHas Mmebenb

Microsoft Windows XP JIunen-

9
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(aym. 333/A) KommexT criermanmsupoannoit  [3ust Ne44964701

Mmebenu: kommbroTepHbie ctonel  [Microsoft Office 2007 Jlunensus
Texunueckue cpeacTna: komnbio- |(Ned4964701

TepHast TEXHUKA C TO/IKII0YCHHEM
K MH()OPMAaLIMOHHO-
KOMMYHHMKallMOHHOH cetu «n-
TEpHET» U JOCTYIIOM B 3JIEKTPOH-
HY0 HHPOPMAIHOHHO-
00pa3oBaTenpHYIO Cpeay 00pazo-
BaTEeNFHON OpraHM3anuy, Beo-
KaMephl, KOMMYHUKaIIHOHHOE
obopynoBanue, oOecrieynBaroee
JIOCTYI K CETH HHTEPHET (TIpo-
BOJIHOE COeAMHEHUE U Oectpo-
BOJIHOE COCAMHEHHUE M0 TEXHOJIO-
run Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALUA

HpOBepKa AOCTHXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTH U HpOMG)KyTO‘-IHOfI aTrTeCTanuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0Sl MEPONPHATHS 110 OLEHUBAHUIO BbI-
NOJTHEHUs TaOOPaTOPHBIX paboT. MeponpusaTHs TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH MPHBEICHBI
B TaOnuite 7.1.

Tabnuna 7.1 — MeponpusiTusi TEKyIIero KOHTPOJIsl yCIeBaeMOCTH

0603-
HAYCHIC HaumenoBanue dopma KOHTPOJIS

P01 TexHuka aHanoro—1MGpPoOBOTO U MUPPO—aHATIOTOBOTO MTPEOO- 3almTa
pa3oBaHUs

P02 OcHOBHbIE MPUHIUITBI COMPSHKEHUS U3MEPUTETBHBIX 3aIuTa
ycrpoiictB ¢ 9BM (napauiesnbHbiii HHTEpQEiic)

P03 OcHOBHbIE MPUHIHUITBI COMPSHKEHUST U3MEPUTETBHBIX 3aIuTa
ycrpoiicTB ¢ 9BM (mocnenoBarenbHblil HHTEpdEIc)

JIPO4 |MHorokaHajgbHbIE CUCTEMBI BBOJIA U 00pab0TKK HHbOpMALIUU 3aIuTa

7.2. IIpomeskyTOYHAS aTTeCTALUS
@DopMBbI TPOMEKYTOUHOHN aTTECTAIIMH 110 AUCLIUILIMHE PUBEACHBI B TabmuIe 7.2.

Tabmuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- ®dopma
Ounas
HayeHHe OTYETHOCTH
Ok301 DK3aMeH 2 ceMecTp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

O1neHOYHBIE CPEJCTBA COOTHECEHBI C pe3ysbTaTaMu OOyUYEHHS M0 JUCHUIUIMHE U WHIUKA-
TOpaMHU JTOCTUKEHUSI KOMIIETEHLIHM.
NA-1 (OIIK-5)
3HaeT coBpeMeHHbIe HHPOP-MALIMOHHbIE TEXHOJIOTHH s cOopa u 00padboTku nHpopma-
MU, CIIOCOOBI HHTEPNPETALUH M0JY4YCHHBIX IAHHbIX, 0OCHOB-HbI€ BO3MOKHOCTH IIPHUMEHe-
HHSl PUKJIAJAHBIX IPOrPaAMM-HBIX CPEICTB VISl MOAeJIMPO-BAHUSA U IPOEKTUPOBAHUS 00b-
€KTOB, CHCTEM H IPOIIecCoB

PesynbraTel 00y4eHus KoHTponbHblE MEpONPUSTHS

yMeeT MCIOJIb30BaTh 3HAHUS B 001aCTH HHXCHEPHBIX HAHOTEXHOJIOTHH B
CBOEH HAay4YHO-HUCCIIEA0BATEIbCKON, IEAATOTMUECKON U IPOU3BOACTBEHHO-  |OKk301
OpPraHU3allMOHHON AEATENBHOCTH
3HaeT pyHIaMeHTaIbHbIE (PU3NKO-XMMUYECKHE OCHOBBI HAHOTEXHOJIOTUH U
HAaHOAMATHOCTUKHU, MEXaHUKH, ONITUKH, IEKTPOHUKH, MUKPOIIPOLECCOPHON |9x301
TEXHUKH, TPOSKTHPOBAHNSI U TEXHOJIOTHH MPUOOPOB (MAIIUH, CUCTEM)
YMEET IIAHUPOBATH U IIPOBOAUTH TEOPETUUECKHUE U IKCIIEPUMEHTAIIBHEIE Ok301
WCCIIEIOBAHUS B 00JIACTH MH)KEHEPHBIX HAHOTEXHOJIOTHI JIP01, JIP0O2, JIPO3, JIPO4
BJIaJiceT HABBIKAMH COBEPIICHCTBOBAHUS OOBEKTOB MPO(eCCHOHATBHOM fesi-
TEIHHOCTH, 00OCHOBAHUS MX TEXHUYECKHUX XapPaKTEPUCTUK, OTPEACTICHIS JIPO1, JIPO2, JIPO3, JIPO4
YCIIOBUI IPUMEHEHHUS U SKCILTyaTallul
BJIaJI€€T HaBbIKAMU OCYIECCTBICHUS KOHTPOJIA 3a ITapaMeTpaMU HAHOTEXHO-
JIOTMYECKUX MPOLIECCOB

JIPO1, JIPO2, JIPO3, JIP04,

Bormpocs! k 3amute naboparopuoii padotsr JIPO1

1. OObsicHUTE MPUHLKIIBI PAOOTHI aHAJIOTO-IIU(POBOTO MpeoOpa3oBaTeis

2. OOBSICHATE TIPHHIIAIIBI PaOOTHI TU(DPO-aHATOTOBOTO TIPEOOPA30BATEIIS

3. IlpuBuanTe nmpuMepsl aHAIOTO-IU(GPOBOro U HU(PO-aHATIOTOBOTO NMPeodpazoBaHUN

Bompocsr k 3amure 1abopatopHoii padoTsr JIPO2

1. OO6®BsacHUTE NpUHIMI PabOTHI TpOrpaMMHUpyeMoro napamiensHoro natepgeiica (IITM1)

2. Kaxk opranu3oBaH BBOJI/BBIBOJI TApAIICIbHON HH(DOpMAIHK pa3anaHoro Gopmara?

3. Kakum 06pazom BO3MOKHO CONPSKEHHE MUKPOIIPOLIECCOPa CO CTaHIApPTHBIM mepude-
puitHbIM 000pynOBaHuEM?

Bomnpocs! k 3amute nabopatopHoit padotsr JIP03

1. OO®BscHUTE ANTOPUTM IIpUEMa U TiepeIadn JaHHbBIX ¢ ITOMOIIbIo nHTepdeiica RS-232C.

2. Kakum o0pa3oM NMpoucXoauT MpOorpaMMHAas peasln3aluio NpuéMa 1 nepeaadd JaHHbIX
¢ momoipio nHTepderica RS-232C?

Bomnpocs! k 3amute 1abopatopHoii padotsr JIP04

1. OOBsACHHUTE MPUHIHUITBI PAOOTH MHOTOKaHATTbHOTO ALITT/ITATI?

2. OOBsicHUTE MPUHIIMIT paOOTHl YHUBEPCAIbHOM MJIaThl BBOJa-BbiBoaHa PCI muHe

3. Kakue anmapaTtHO-IIpOrpaMMHBIE PEIICHUsT HCIIOMB3YIOTCS /ISl aBTOMATH3AIH H3Mepe-

HUH U CO3/1aHMsI aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABICHHS TEXHOJIOTHYECKUMU MPOLIECCaMU

Teopernueckne Bonpocsl K sk3ameny Jk301

1. Ilenm aBTOMATH3AIMK HAYYHBIX UCCIICTOBAHUI.

2. OGnactu npumenenuss ACHU.

3. ACHU xak cpenctBa 00pabOTKH M 0O00OMIECHHS SKCIIEPUMEHTABHBIX JaHHBIX, TTOJIyde-
HUS, KOPPEKTUPOBKU M MCCIEAOBAHUS MOJEINIEH, UCIIOIb3YEMBIX 3aTE€M B IPYIMX TUIAX
ABTOMATU3UPOBAHHBIX CUCTEM JJI YIPABIEHUS, IPOrHO3MPOBAHMS WIH NPOCKTHUPOBA-
HUSL.
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4.

N O

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Beruncnurtensnas cuctema B ACHU, e€ ¢pyakiuu. LlenTpann3oBanHas u uepapxudeckas
ctpykrypst ACHU.

Cnioco0bl BKIIIOYEHUS BRIUMCIUTENBHOM cucTtembl B ACHU.

Pexxum paboThl BeruncauTenbHoi cuctemsl B ACHU.

CrtpykTypHas cxeMa ¥ MPUHLIUIIBI Pa0OTHI IIU(PPO-aHAIOTOBBIX IPE0Opa30BaTEICH.
CrtpykTypHasi cxeMa U MPUHIMITE pad0THl aHAIOTO-TI(poBOTO TTpeodpazoBates (ALIT)
¢ IMHAMHAYECKOU KOMIIEHCAIUEHN.

CrpykrypHas cxema u npusiun padbotsel AL mocienoBaTeIbHOTO MPUOTHIKEHUSI.
BricTpoaeiicTBre U TOYHOCTH PAOOTHI.

Marucrtpaiibhbie cpeacTBa cBsizu OBM ¢ nmpubopamu u 000pyI0OBaHHEM SKCIIEPUMEH-
TaJIbHBIX UCCIEAOBAHUM.

[Tone paccesHuss JaHHBIX.

Perpeccronnslil aHanu3 1aHHBIX.

. Koppensiiimonnsiii anamus JaHHBIX.

DaKTOpHBINA aHAIU3.

CriocoObl TIpeACTaBICHUS U300PAKEHHU B KOMITBIOTEPE.

BektopHble, pacTpoBbie H300paKEHUSI.

OcHOBHBbIE TapaMETPbI PACTPOBBIX N300paXKEHUM.

Matematuueckoe onucaHue QPpakTaabHbIX H300paKeHUH.

®paxTaiabHble MOJEIH B HAYKE.

Ounprpanus u 06padoTka nzodpaxenuii. [IpencraBnenrne noBepxHOCTEH.

Hayunbie TOKyMEeHTHI 1 U3aHUSL.

JIokyMeHTHbIE KIIacCHU(pUKALIUH.

NHbopManmOHHO-TTONCKOBBIEC CHCTEMBI.

Hayuno-texHudeckas nmateHTHas HHQOpMaIusl.

8.2. Kputepun u mKaJIbl OLlCHUBAHUS

Kaxnoe mepornpusarue TeKynero KOHTpOoJIs yCIIEBaeMOCTH OLIEHUBAETCS IO MIKae «3auTe-
HOY, «HE 3a4TCHO».

OIIGHKa «3aYTCHO»» BBICTABIACTCSA O6yanOHI€MyC$I IIpH BBIIIOJIHCHWHN BCCX YKa3aHHBIX I10-
kazareneit (Tabnuua 8.1), 10MyCKarOTCs HECYIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUU U 0(hopM-
JIEHUU MaTepuaia

IIpu HEBBIMONMHEHUHN XOTSI Obl OJHOTO M3 IMOKa3aTeslel BBICTABISETCSA OLEHKA «HE 3auTe-

HOY.
Tabmuna 8.1 — Kpurepun onieHuBaHUSI MEPONPUATUN TEKYILIEr0 KOHTPOJI YCIIEBaeMOCTH
HaumenoBanmue,
[Tokazarens
0003HaUYeHUE

nmabopaTopHasi paboTa BBITOJIHEHA B TTIOJIHOM 00bEME;

Mo J1abopaTopHOW paboTe MPEACTABICH OTYET, COAEP AN HEOOXO0IUMbIE
JlaboparopHas pacueTsl, BEIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
pabora OOBaHUSIMU;

Ha 3alIuTe JJa0opaTOPHOU PabOTHI JaHBI MPABUIIBHBIE OTBETHI HE MEHEE YeM

Ha 50% 3a7aHHBIX BOIIPOCOB

[Tpu oueHWBaHUM pe3yabTATOB OOYUYEHHUsS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTaIlMH UCIIOJIb3YIOTCA CIEAYIONINE KPUTEPUH U HIKAJIBI.

Ox3ameH (Ok301).

3agaHue COCTOUT U3 2 TEOPETUUYECKUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.
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OrneHka «OTIUYHOY» BBICTABISETCA O0YYarOMEMYCs, €CJIM OH TNIyOOKO M MPOYHO YCBOMII
IPOTrpaMMHBIM MaTepuas, UCUEpPIIbIBAIOILE, [T0CIE10BATEIbHO, YETKO U JIOTMYECKH CTPOMHO €ro
U3J1aracT, yMeeT TeCHO YBS3bIBaTb TEOPHUIO C IPAKTUKOW, CBOOOJHO CIpABISAETCA C 3aJadaMy,
BONPOCAaMH U JIPYTMMH BHJAMH IPUMEHEHUs 3HAHUMH, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOMU3-
MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JHUTEpaTyphl, IPaBUIBHO
000CHOBBIBAET NMPUHATOE PELICHHUE.

OrneHka «XOpOIIO0» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CJIM OH TBEPAO 3HAET IPOrpaMMHBIH
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JAOIYCKasl CyIeCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOIPOCHI.

OrneHka «yIOBJIETBOPUTEIHHO» BBICTABIIETCS OOydYalOUIeMyCs, €CId OH MMEET 3HaHUs
TOJIbKO OCHOBHOI'O MaTepuaia, HO HE YCBOWJ €ro JeTajeil, JoImycKaeT HeTOYHOCTH, HeJOoCTa-
TOYHO TpaBWIbHBIE (POPMYTUPOBKU, HAPYIIECHHUS JOTMYECKOW MOCIEI0BATEILHOCTH B HU3JIOXKe-
HUM [IPOrPaMMHOI'0 MaTepuaia.

OrneHka «HEey/10BIETBOPUTENILHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbI HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuaia, J0INyCKaeT CYLIECTBEHHbIE OIIMOKHM B OTBETax Ha
BOIIPOCHI, HEYBEPEHHO.

Pesynbrar 00y4yeHHs O TUCUUIUIMHE CUMTAETCA JOCTUTHYTHIM IPU MOJTYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YIOBJIETBOPUTEIBHO», «XOPOLLIO», «OTIIMYHO» M0 KaXIOMY U3 KOH-
TPOJIBbHBIX MEPONPUATUH, OTHOCAIIUXCS K JaHHOMY Pe3yJIbTaTy 00y4eHHusl.

14—
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s13aTeNIbHOM YacTH 06pa30BaTean0171 IMporpaMMmbl.

Ta6mmma 1.1 — Pe3yapTaThl 00y4eHHUs MO JUCITUTIIMHE

Kon, HanumenoBanue
WHJIUKaToOpa

PesynbTarel 00yueHus 0 JUCITUILINHE

OIIK-1 Cnoco0eH cTaBUTh U peuiaTb HHKCHEPHbIC 1 HAYIYHO-TEXHUYCCKHUE 3a/1a11 B 00.1a-
CTH HAHOHMH’KCHEPHUHU U HOBBIX MCKAUCHUIIVIMHAPHBIX HAIIPABJICHUAX HA OCHOBE €CTe-
CTBCHHOHAYYHBLIX U MATEMATUHYICCKUX Mojaesen

NJI-1 (OIIK-1)

YmMmeeT craButTh 1eiau u pop-
MyJIUPOBATh 33J]a41, CBS3aH-
HbIE ¢ Opranuzanuei mpodec-
CHUOHAJILHOM JESATENIbHOCTH U
Hay4HBIX MCCIIEJOBAHUN, CO-
CTaBJISITh OTYETHI 110 PE3YJib-
TaTaM MPOBEICHHBIX UCCIIE-
JIOBaHMI; aHAJTU3UPOBATh pe-
3yJbTaThl HCCIEIOBAHUN,
BKJIFOYasi IOCTPOEHUE MaTe-
MaTHYECKHUX Mojiele 00beKTa
HCCIIEIOBAHU I

3HAHUe NPUHYUNOB MAMEMAMUYEecK020 MOOeIUPOBAHUS OCHOG-
HbIX NPOYECCo8, OMHOCAWUXCA K NPOPeCcCUOHANbHOU chepe

VMeHue NpuUMeHsImsb Memoobl MAmemMamuiecko2o Mooeauposa-
HUsL 0151 peueHus NPUKIAOHbIX 3a0ad 8 NPophecCuoOHaIbHOU de-
AMenbHOCmU

671a0eHUe HABLIKAMU MAMEMAMUYECKO20 ONUCAHUSL OCHOBHBIX
npoyeccos, OMHOCAWUXCS K NPOpecCUOHATbHOU chepe

Kox, HanmMeHOBaHHE
VHJIUKaTopa

Pe3y.]'IBTaTBI 06y‘leHH${ 110 JUCIHHUITIINHE

OIIK-5 Cnoco6eH ucnonb30BaTh HHCTPYMeHTapuii ¢popMain3anuu HHKeHEePHbIX, HAy4YHO-
TeXHUYECKHUX 32124, NPUKJIAJHOE MPOrpaMMHOe odecredeHue A1l MOIeJIMPOBAHUS H NPO-
eKTHPOBaHHUSI 00bEKTOB, CHCTEM M IPOLIECCOB

NJI-1 (OIIK-5)

3HaeT coBpeMeHHbIe HHPOP-
MAI[MOHHBIE TEXHOJOTHH IS
cbopa u 006paboTku uHMOP-
MaIiH, CIIOCOOBI MHTEPIIPE-
Talluy IMOJTYUCHHBIX JaHHBIX,
OCHOBHBIE BO3MOXXHOCTH
MMPUMCHCHUA MPUKITIATHBIX
MPOTPaMMHBIX CPEJICTB s
MOJICTTUPOBAHUS U TIPOCKTH-
poBaHUSI 0OBEKTOB, CUCTEM U
IPOIIECCOB

3HAHUe AHATUMUYECKUX U YUCTEHHbIX Memo008 peulenus Oug-
Gepenyuanoublx ypasHeHull, UCNOIb3YeMbIX & Mamemamuye-
CKUX MOOEJIAX, OMHOCAWUXCA K NPOGhecCUOHanbHOU chepe

YMeHue hopmyauposams NOCMAHOBKU 3a0ay MamemamuiecKo-
20 MOOenUpPoB8aHuss MexHOI02U4YeCcKUx Npoyeccos 8 obaacmu
HAHOMEXHOA02ULL

61A0CHUE HABLIKAMU MAMEMAMU4ecko20 ONUCAHUS OCHOBHBIX
MEeXHOoNI02UYEeCKUxX npoyeccos 6 obracmu HAHOMEXHOIO2UlL

Pe3ynbrarhl 00yueHHUs MO AUCHMILIMHE JTOCTUTAIOTCS B paMKax OCYIIECTBJICHMS BCEX BHU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOThl 00Y4aIOLINXCS B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIITAHOM.
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Wnaukatopbl JOCTHKEHHSI KOMIETEHIMH CUUTAIOTCS C(HOPMUPOBAHHBIMH IPH JOCTHIKE-
HUM COOTBETCTBYIOILUX UM PE3YJIbTATOB O0yUYECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3a4yeTHBIX CAUHUIIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHU C YTBEPKICHHBIM YUE€OHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqf i
ceMecTp

Konmaxkmmnasn paboma 36

3aHATH JIEKLIMOHHOI'O THIIA 16

11a00paTOPHBIC 3aHATHUS

MIPAKTUYCCKHUE 3aHITHS 16

KYpCOBOE MPOCKTHPOBAHUE

KOHCYJIbTaIlUN 2

IIPOMEKYTOYHAs aTTeCTallUs 2
Camocmoamenvnasn paboma 108

Bcezo 144
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3. COAEP) KAHUE JUCIUITJINHBI

Pasznea 1. Beeoenue. Mamemamuueckoe mooeauposanue npoyeccos8 menjio- u Macconepeno-
ca

Tema 1. lenu u 3a0auu mamemamuuecko2o mooeauposanu.

[lonstue Momenu u mojenupoBanus. Llenm u 3amaum npeamera MaTeMaTHUUYECKOTO
MOJCIIUPOBAHUS.

Tema 2. Knaccugpuxkauyua mamemamuyeckux mooeneil.

Bunnr MaTeMaTUUECKUX MOJEIIEH.

CamocrosiTesibHas padora.

CPOl. lenn maTeMaTH4eCcKOro MOICIIMPOBAHUS.

CP02. Knaccudukanus MaTeMaTHIECKAX MOJICIICH.

Pasnen 2. Cucmemnuie nooxoovl ¢ mamemamuueckom MoOeaupoSaHuU.
Tema 1. Cucmemst u cucmemmuuiii n00xoo0.
CBolicTBa CHCTEM.
Tema 2. Kamezopuu cucmemmnozo mooeauposanus.
Crpykrypa, GyHKIUSA, cocTostHIE. CHCTEMHBIH XapaKTep TEXHOJIOTHISCKOT0 00bEKTa.
CamocrosiTesibHas padora.
CPO03. TToHsiTHE CUCTEMHOTO TTOIXO/1A.
CP04. Kareropuu cCuCTEMHOTO MOJEIUPOBAHUS.

Pa3nen 3. Cmayuonapusvie u HecmayuonapHsle npoyeccvl U 00bEKNbl.
Tema 1. Cmamuueckue u ounamuueckue 00beKmel.
HenpepsiBHbIE U TEPHOIUUECKHIE TPOLIECCHI.
Tema 2. Oyenka cmenenu HecmayuoHapHOCHIU RPOUECCOB.
KBaszucrarmonapsslie npoiieccol. PaBHOBECHBIE COCTOSHHUSL.
CamocrosiTesibHas padora.
CP05. MaTeMaTH4YeCKHE MOJEIN CTATUUECKUX U JUHAMUUECKUX OOBEKTOB.
CP06. Monenu kBa3ucTallMOHAPHBIX OOBHEKTOB.

Pasnen 4. Knaccugpurkayus mamemamuueckux mooeneil.
Tema 1. Mooenwv uoeanvnozo cmeutenus.
OcobenHoctu 1 00J1aCTU TPUMEHEHUS.

Tema 2. Mooensv uoeanvnozo eblmecHeHUA.

OcobenHocTr U 00J1aCTH IPUMEHEHHS.

Tema 3. Aueeunvie mooenu.

Crioco0rI BEIOOpA 1 ONMKMCAHUS JOKAJIbHBIX 001acTel.

Tema 4. Komounuposannuvie modenu.

3acToitHbIie 30HBI, OalilTaCUpPOBaHKE, MAPATUICTLHOE U TIOCTIE0BATEILbHOE COSMHEHNE
30H HUJICAJTLHOTO NEPEMENINBAHUS U UACATBHOTO BHITECHEHHUSI.

IIpakTuyeckue 3aHATHS.

ITP01. Monens mporecca 11eaIbHOTO CMEIIECHHS.

[TP02. Moaens npouecca HaeaibHOTO BHITECHEHUS.

CamocrosiTesbHast padora.

CPO7. Mopaenu unealLHOro CMENIeHHs.

CP08. Monenu naealbHOTO BHITSCHCHUS.

CPO09. Slyeeynrie MOIEIH.

CP10. KoMOuHMpOBaHHBIE MOJICITH.
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Paznea 5. Ilpoyeccol nepenoca snepzuu u éewyecmea é npocmpancmee.

Tema 1. Mexanusmol nepenoca Inepzuu u 6euyecmea 6 RPOCMpPancmee.

3aKOHBI COXpPAHEHUS IHEPTUU U BELIECTBA.

Tema 2. Ilapabonuueckue u cunepooiuuecKkue ypasHeHus MamemMamu4deckoul huzuxu.

Huddepenunansuoe ypasuenne Oypne-Kupxroda. YciaoBust 0JHO3HAYHOCTH.

IIpakTuyeckue 3aHATHS.

ITP03. 3aKoHbBI COXpaHEHUS SHEPTUH U BEIIECTBA.

[TP04. YpaBuenue ®ypre-Kupxroda.

JlaGopaTopHbie padoThI.

JIPO1. Marematudeckast MOJIENIb CTAllMOHAPHOT'O OJJHOMEPHOTO IpoIlecca epeHoca Teria
TEIUIONPOBOAHOCTHIO.

JIPO2. MareMarnyeckasi MOJEIb CTAlJMOHAPHOTO OJHOMEPHOI0 IpoLecca epeHoca Teria
TEIIONPOBOAHOCTHIO MTPU HATUYMHU OOBEMHBIX UCTOYHUKOB TEILIA.

CamocrosiTesibHas padora.

CP11. ®uznueckre MEXaHU3MBI IIEPEHOCA YIHEPTUHU U BEIIECTBA B IPOCTPAHCTBE.

CP12. YpaBHeHHE TEIIONPOBOTHOCTH.

Paznen 6. Memoowl peutenus 3a0au mamemamuueckoii huz3uKku 6 4aCMHBIX NPOU3BOOHBIX .
Tema 1. Tounvie ananumuueckue memoovl peuienusn OughghepeHyuantbHLIX ypagH eHuil.
Mertoa pazneneHuss nepeMeHHbIX. MeToJ] KOHEUHBIX MHTErpajlbHbIX NpeoOpa3oBaHUM.

CoOcTBeHHBIE YHCIIa B COOCTBEHHBIEC (DYHKITHH.

Tema 2. Ilpuonuscennvie memoowt peutenusn ouggepenyuanvHvlx ypasHeHuil.
UucnenHble METO/Ibl pemieHns JuddepeHInaIbHbIX YPABHEHUM B YaCTHBIX TPOU3BOIHBIX. [1o-
HATHE O KOHEUHO-PAa3HOCTHBIX aHanorax auddepenunansbpix onepatopos. KoncepBatuBHbie
cxeMsbl. [IoHsTHEe 00 YCTOMYMBOCTH U CXOAUMOCTH PELICHU.

JlaGopaTopHbie padoThI.

JIP03. Maremarudeckasi MOJIeTTb HECTAIIHIOHAPHOTO OJTHOMEPHOTO IPOIECcca MOJIEKYJISIp-
HOH T Py3un.

JIP0O4. MaremaTrueckasi MOZIE€Ib OJHOMEPHOTO CTAllMOHAPHOI'O Mpoliecca KOHBEKTUBHOTO
Ter10(Macco)nepeHoca.

CamocrosiTesibHasi padoTa.

CP11. Meton pa3znencHus IEpEMEHHBIX.

CP12. KoneuHo-pa3HocTHbIE aHANOTrH U depeHIanbHbIX OepaToOpoB.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT UM

4.1. YueOHasi IuTepaTypa

1. bap6otbko A.. OCHOBBI TEOpPUU MAaTEMaTHUECKOTO MOJICITMPOBAHUS: yueOHOe mocodue
s By30B / A. U. bap6otbko, A. O. I'mageimkus. - Ctaperit Ockon: THT, 2013. - 212 c.

2. KynukoB .M. MaTemaTnueckoe MOJIEIMPOBAaHUE MEXAHUUECKUX KOJIEOaHUH U Ipolec-
COB TeIIoMaccornepeHnoca: yueonoe nocooue st By3oB / I'. M. Kynukos, A. JI. Haxman; Tamo.
roc. TexH. yH-T. - Tam0oB: ®I'6OY BIIO "TT'TY", 2013. - 96 c.

3. MaremMaTuueckoe MOJECIUPOBAHKUE MPOIECCOB U alMapaToB XUMUYECKUX, MUIIEBBIX U
OMOTEXHOJOTMUYECKUX MPOU3BOACTB: ydeOHOoe mocobue ans cryn. Hamp. 260100, 240700 / /1. C.
HBopenxuii, C. U. JIBopenkuii, E. B. IlemkoBa, M. C. Temnos. - Tam608B: 31-80 ®T'EOY BIIO
"TT'TVY", 2014.

4. JIsmxoB B.M. MatemaTiudeckoe MOJIEIMPOBAHUE U AITOPUTMHU3ALINS 33]a4 TEIUIODHEP-
TeTUKH [DIEeKTPOHHBIH pecype]: yuebHoe nmocobue / B. U. Jlsmxkos. - Tam6os: ®I'BOY BIIO
"TI'TVY", 2012. — Pexum JocTyna K KHUTE:
http://www.tstu.ru/book/elib1/exe/2012/lyashkov_a.exe

5. MogenupoBanue cucteM: yuebHoe nmocodue s By3oB / U.A. Enuzapos [u ap.]; Tam6.
roc. TexH. yH-T. - Tam0oB: ®I'bOY BIIO TI'TY, 2011. - 96 c.

6. N6parumoB .M. OCHOBBI KOMITBIOTEPHOTO MOAEIUPOBAHUS HAHOCUCTEM: y4ueb. MOCco-
6ue s By3oB / I.M. U6parumoB, A.H. Kosmos, F0.®. Hazapos. - CI16.: Jlans, 2010. - 384 c.

4.2. llepuoguyeckas Jureparypa

1. XKypHan BbIYMCIUTENBHON MaTeMaTUKU U MaTeMaTuyeckoi gusuku: Exxemecsunsblii nepuo-
nuueckuit )xypHan / PAH. U3naercs ¢ 1961 r. — 12 pa3 B rox.

2. Matemaruueckoe mojienupoBanue: Exemecsunblil nepuoaudeckuii xxypuan / Usnaercs c
1989 r. — 12 pa3 B roa.

4.3. UuTepHeT-pecypchl, B TOM YHCJI€ COBpEMEHHbIE MPOdeccHoHaNbHbIE 0a3bl JaH-
HBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMBbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTKpbITHIX JaHHBIX Poccuiickont deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHuUCTEpCTBA TpyAa M conuanbHOM 3amutel  Pd
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noit anextponnoii onbmunotekn eLIBRARY.RU https://elibrary.ru/

baza nanHBIX podeccHoHaIbHBIX CTaHIapTOB MUHUCTEPCTBA TPY/AA U COIIMATBHON 3alllu-
1  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMUYECKOT0 pa3suTus PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3garensctBo Jlanby» https://e.lanbook.com

OnekrponHas oubianoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basa manubIx «DneKTpoHHO-O0MOMMoTeuHas cucrema «9bC FOPAMT» https://www.biblio-
online.ru
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baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHdGopMarronHas cucrema «HamroHanbHas 3JeKTpOHHAsS
oubmmoreka» https://H306.pd

HanuonansHbIi opTan onaita odoyuenus «OTKpeIToe 0OpasoBanue» https://openedu.ru

OnekTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbiil caiT denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIHPOBAHUIO U MET-
posioruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpElbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQJIbHOM HOpMaTHUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cpere TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa3oBaTelIbHbIE PECYPChl, K KOTOPHIM 00eCHedeH JOCTyN 00yJaromuXcs,
B T.4. PUCIIOCOOJICHHBIEC JJIsl UCTIONB30BaHUS MHBAIUAAMHU U JIMIIAMU C OTPAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pPOBbsI, IpUBE/IEHBl Ha O(UIIMATBLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTeabHON OopraHuzauun»-«MarepuanbHO-TEXHUYECKOE 0Oec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIHLHOrO MPOLIECCay.

CaenieHus 0 JMIIEH3MOHHOM IPOrpaMMHOM OO€CIeueHUH, UCII0Ib3YEMOM B 00pa3oBaTesb-
HOM IIpoliecce, MPeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «OOpazoBa-
HUEe»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00ECTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUSA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

IInanupoBaHue U OPpraHu3aIusi BpeMeHU, HE0OX0TUMOT0 /LI H3YUeHH s
AUCHUILINHBI.

BaxxHbIM yCIIOBHEM YCIEIIHOTO OCBOEHHS TUCIMIUIMHBI ABISETCA co3naHue Bamu cu-
CTEMbI MPABUJILHONW OpPraHU3alMU TPY/ia, MO3BOJISIONICH pacpenenuTs yueOHyI0 Harpy3Ky paB-
HOMEPHO B COOTBETCTBHHU C rpaukoM 00pa30BaTeIbHOTO Ipoliecca. boblryio MoMoIb B 3TOM
MOJKET OKa3aTh COCTaBJIEHHUE IJIaHa PabOThI HAa CEeMecTp, Mecsl, HeJelnto, JAeHb. Ero Hanuuue
MO3BOJIUT MOJAYMHUTH CBOOOTHOE BpeMs LIESIM Y4eObl, TPYAUTHCS Ooliee ycrenHo U 3pPeKTuB-
Ho. C Beuepa Bceraa HaJao pachpenesarh paboTy Ha 3aBTpalllHUi JeHb. B KOHIle Kaxa0ro aHs
1es1ecoo0pa3Ho MOABECTH UTOT PAaOOTHI: TIIATEIHHO MPOBEPHUTH, BCE JIM BBITOJIHEHO IO Hame-
YEeHHOMY IIJIaHy, He OBLIO JIU KaKUX-IUOO OTCTYIUICHUH, a eciau ObUIM, MO KaKoW MPUYMHE OHU
npou3onuid. Hy)KHO OCYIIECTBISATh CAMOKOHTPOJIb, KOTOPBIHN SIBIISIETCSI HEOOXOAMMBIM YCIIOBH-
em Bamreii ycnemnoit yueObl. Eciu 9T0-TO OCTanoch HEBBHIMOIHEHHBIM, HEOOXOAMMO U3BICKATh
BpeMs /ISl 3aBEPIICHUS STOW YacTH padOThI, HE YMEHbIIasi oObeMa HeAeTbHOro Iiana. Bee 3a-
JaHUS K TPAKTHUYECKUM 3aHSITHUSIM, a TAaKXKe 3aaHUsI, BHIHECEHHBIE HA CAMOCTOSTEIbHYIO paboTy,
PEKOMEHAYETCS BBIMOJHATh HETOCPEJACTBEHHO IIOCIE COOTBETCTBYIOLIEH TEMBI JIEKIIMOHHOTO
Kypca, 4YTO CIIOCOOCTBYET JIy4dIlIeMy YCBOCHHIO MaTepuala, MO3BOJISIET CBOEBPEMEHHO BBISIBUTH U
YCTPaHUTH «IIPOOENbI» B 3HAHUSIX, CUCTEMAaTU3UPOBATh paHee NMPOIIEHHBIA MaTepuall, Ha €ro
OCHOBE IIPUCTYMHUTH K OBJIA/ICHHUIO HOBBIMU 3HAHUSMHU U HABbIKAMHU.

CucremMa yHHBEPCUTETCKOTO OOyUYEHHSI OCHOBBIBACTCS HA PAllMOHAIBHOM COYETAaHUH He-
CKOJIbKUX BUJIOB YYEOHBIX 3aHATUH (B MEPBYIO O4epellb, JCKIUH U MPAKTUYECKUX 3aHATUH), pa-
00Ta Ha KOTOPHIX 00J1a1a€T ONpeAeIeHHON crieupuKOi.

IHoaroroBka K JieKIHAM.

3HAKOMCTBO C JUCIHHUILTMHON MTPOUCXOJUT YXKE Ha MEePBOH JeKIuH, rae oT Bac Tpebyercs
HE IIPOCTO BHUMAaHME, HO M CaMOCTOsTeNIbHOE odopMmiieHHe KoHcmekTa. [lpu paboTte ¢ KoHCIek-
TOM JIEKIIUH HEOOXOAMMO yYUTHIBATh TOT (PAKTOP, YTO OFHM JIEKIIMU JAFOT OTBETHI HA KOHKPET-
HBIE BOMPOCHI TEMBI, IPYTUE — JIHUIIb BBISABISIOT B3aUMOCBSI3H MEXY SBICHUSIMH, IOMOTast CTY-
JICHTY TOHSTh TITyOMHHBIE TPOIECCHl PAa3BUTHS N3y4aeMOro TpeMeTa.

KoHncnektupoBaHnue IeKIUi — CIOKHBIN BU By30BCKOW ayIUTOPHOM paboThI, MpeArnoia-
TafOIIMi MHTEHCHBHYIO YMCTBEHHYIO JESTEIBHOCTHh CTyJeHTa. KOHCHEKT SBISETCS MOJE3HBIM
TOT/1a, KOT/Ia 3alMCaHo caMoe CYLIECTBEHHOE M cienaHo 3To Bamu. He Hano cTtpemurtbes 3anu-
caTh JIOCIIOBHO BCIO JIEKINIO. Takoe «KOHCIIEKTHPOBAHKE» MPUHOCUT OOJIbIIIE BPENa, YeM ITOJTb-
3bl. Llenecoobpa3Ho BHavaje MOHATh OCHOBHYIO MBICHb, U3J1araéMyro JIEKTOPOM, a 3aTeM 3alu-
catpb ee. JKemaTenpHO 3amKCh OCYIIECTBISTh HA OJHON CTPAaHUIIE JIMCTA MM OCTaBJISI IMOJIS, HA
KOTOPBIX MO3/IHEE, MIPU CAMOCTOSTENbHON paboTe ¢ KOHCIIEKTOM, MOXKHO CJIENaTh JONOTHUTEIb-
HBIC 3aIHCH, OTMETUThL HETIOHATHBIC MECTA.

KoHcnekT nekiuu maydiie moapasaeNisiTh Ha MYHKTHI, COOJII0/Iasi KPAaCHYIO CTPOKY. DTOMY
B OOJIBIIION CTENeHn OyayT CrOocOOCTBOBATH BOMPOCHI TIaHa JIEKIMH, TTPEIIOKEHHBIC TTPEToia-
BatessiM. CrieryeT oOpamiath BHUMaHHUE HA aKIEHTHI, BBIBOJIBI, KOTOPHIE JIeJaeT JIEKTOp, OTME-
Yasi HanOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMeYaHUsIMH «BAXKHOY, «XOPOIIO
3aMIOMHUTHY» U T.II. MOXHO JIeNaTh 3TO U C MOMOIIBI0 PA3HOIBETHBIX MAPKEPOB WU PYUeK, MO-
YepKHUBask TCPMUHBI U OTIPEICTICHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHUil, ab0peBUaTyp U CUM-
BoJIoB. OJTHAKO TIPH JadbHEHIIEH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIII€ 3aMEHUTH OOBIYHBIMU
CJIOBaMU JJIs1 OBICTPOTO 3pPUTEIILHOTO BOCTIPUSITUS TEKCTA.

PaboTas Haj KOHCIIEKTOM JieKiui, BaMm Bcerma HeoOXOAUMMO KMCIIOIL30BaTh HE TOJIBKO
yu4eOHUK, HO U Ty JUTEPaATypy, KOTOPYIO JOMOJIHUTEIHLHO PEKOMEHI0BAN JIeKTop. IMEHHO Takas
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cepbe3Hasi, KpOIOTIMBasi padoTa ¢ JEKIMOHHBIM MaTepUAIOM O3BOJIHT IITyOOKO OBIAJIETh TEO-
PETUYECKUM MaTEPHATIOM.
IMoaroTroBKka K NpPaKTHYECKUM 3aHATUSIM.

IToaroToBKY K Ka)I0My NPaKTHUYECKOMY 3aHATHIO BbI JOIKHBI HaYaTh C O3HAKOMJIEHUS
C TUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIH OTpPa)KaeT COJAEp)KaHHE MPEIIOKEHHOW TEMBI.
TimaTtenpHOE NPOIYMBIBAHUE U U3yYEHHME BOIIPOCOB IIaHA OCHOBBIBAETCS HA NMPOPabOTKe TEKY-
IIEro MaTepHaa JISKIUH, a 3aTeM U3ydeHHsI 00s13aTeIbHON U JIOTIOIHUTEIILHON JIUTEPATYpPHI, pe-
KOMEH/JIOBAaHHOM K JaHHOH Teme. Bce HOBble MOHATUSA MO U3yyaeMoil TeMe HEOOXOJUMO BbI-
YYUTHh Hau3yCTh U BHECTH B IJIOCCApHUil, KOTOPBIH 11€71ecO000pa3HO BECTH C CaMOro Hayaja H3y-
YeHHUs Kypca.

Pesynprar Takoit pa®oTHI AODKEH NMPOSBUTHCA B Barel crmocoOHOCTH CBOOOAHO OTBe-
TUTh Ha TEOPETUYECKHE BONPOCHI MPAKTUKYMa, BBICTYNAaTh U Yy4aCTBOBATh B KOJJIEKTUBHOM 00-
CYXXJIGHUHU BOIIPOCOB M3y4aeMOM TEMBbI, MPABHIBHO BBITIOIHITH MPAKTHYECKHE 3a/JaHUS U KOH-
TPOJIbHBIE PAOOTHI.

B npouecce moAroToBkH K NpakTUYECKUM 3aHATUSAM, BaM HeoOxonnmMo o0patutk ocoboe
BHUMAaHME Ha CaMOCTOSITEJIbHOE MU3y4eHHE PEKOMEHI0BaHHOH JuTepaTypsl. [Ipu Bcel momHoTe
KOHCIIEKTUPOBAHUS JICKIIMH B HEW HEBO3MOXKHO HM3JIOKUTh BECh MaTepUall W3-3a JIMMHTA ayIH-
TOpHBIX uacoB. IloaTomy camocrosiTenpHass paboTa ¢ ydeOHUKaMH, Y4€OHBIMH MOCOOUSIMH,
HAay4YHOH, CIIPAaBOYHOM JIUTEPATYPOMl, MaTepruaJaMi NEPUOANYECKUX U3JaHuil 1 HTepHeTa sB-
asiercss Hanbosee >PQPEKTUBHBIM METOJOM IMOJIYYEHHUS JIOTOJIHUTENIBHBIX 3HAHUH, MO3BOJISET
3HAYUTEIHHO aKTHBH3MPOBATH MPOLIECC OBJIAZCHNUA UH(pOopManmel, criocodcTByeT Ooee rirydo-
KOMY YCBOEHHIO M3y4yaeMoro Matepuaia, popmupyer y Bac oTHoIeHHe K KOHKPETHOM mpoliie-
Me.

PexoMengauuu mo padore ¢ auTepaTypoil.

Paboty c nureparypoil nenecooOpasHO HayaTh C M3y4eHHUs OOIMX paboT Mo Teme, a
TaKXe yueOHMKOB U y4eOHbIX nocobuil. [lanee pexkoMeHayeTcs MepeidTH K aHaau3y MOHOrpaduii
U CTaTeil, pacCMaTPUBAIONINX OTJEIbHBIC ACTEKTHl MPOOJIeM, M3ydaeMbIX B paMKax Kypca, a
Takke  O(QUIMATbHBIX  MaTepUAJOB W  HEONYOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4dHO-
UCCIIEIOBATEIbCKUE PabOTHI, TUCCEPTALINH), B KOTOPBIX MOTYT COZEPKATHCS OCHOBHBIE BOIIPOCHI
U3y4aeMoi MpoOIIEMBI.

PaboTy ¢ ucTOYHMKaMU HaJI0 HAYMHATH C O3HAKOMHTEIBHOTO YTECHUS, T.€. IPOCMOTPETh
TEKCT, BBIZIEIISAS €r0 CTPYKTYpHbIE eMHULBL. [Ipyu 03HaKOMUTEIbHOM YTEHUHU 3aKJIaJKaMH OTMe-
YarTCs T€ CTPAHUIIBI, KOTOPBIE TPEOYIOT 00Jiee BHUMATEIBLHOTO H3yUCHHUS.

B 3aBucMMOCTH OT pe3ynbTaToB O3HAKOMHUTENIHHOIO YTEHHs BBIOMpaeTcs NaibHEHIIMN
croco6 paboThl ¢ UCTOUHUKOM. Eciu 11 pa3perienns nocTaBiIeHHON 3a1auu TpeOyeTcs u3yue-
HUE HEKOTOPBIX ()parMEeHTOB TEKCTa, TO HMCIOJIb3YeTCSd MEeTOJ| BhIOOpouHOoro ureHus. Ecnu B
KHUTE HET TIOJpOOHOTO OTJIaBJICHUS, CIeAyeT 0OpaTHTh BHUMaHUE YYCHHKa HA MPEIMETHBIC U
UMEHHbIE yKa3aTesH.

N36pannpie pparMeHTHI WM BECh TEKCT (€CJIM OH IETMKOM MMEET OTHOIIECHUE K TEME)
TpeOyIOT BAYMYHUBOT0, HETOPOIUIMBOTO YTEHUS C «MBICIIEHHOW POpaboTKoii» Marepuana. Takoe
YTEHHE TPEAToiaraeT BhIIeIeHHe: 1) TTIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE cielyeT OOpaTUTh Ha TO, BHITEKAET TE3HUC U3 apTyMEHTOB WU HET.

Heo0xoanMo Takxke MpoaHATM3UPOBaTh, KAKHE U3 YTBEPXKICHUN aBTOpa HOCAT MpoOlIie-
MaTUYHBIN, TUIIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

[ToHsATHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOIUT JAJIEKO HE Cpasy.
Hawnyummii crioco6 Hay4uThCS BBIIENATh ITIABHOE B TEKCTE, YIaBIMBAaTh MPOOIeMaTHUHBINA X a-
paKkTep yTBEP)KACHUH, 1aBaTh OIEHKY aBTOPCKOW MO3UIMH — ATO CPAaBHUTEIHHOE YTEHHE, B XO/IC
KOTOpOro Bbl 3HaKOMHTECH C Pa3IMYHBIMM MHEHUSIMH 10 OJJHOMY U TOMY € BOIIPOCY, CPaBHH-
BAeTe BECOMOCTh U J0Ka3aTeJIbHOCTh apryMEHTOB CTOPOH M JIeJIaeTe BbIBOJ O HaubOoublIeh yoe-
JUATEJIBHOCTH TOW WJIM MHOW MO3ULIUH.
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Crenyronmm 3TarnoM padoThl ¢ IUTEPATyPHBIMH HCTOYHUKAMHU SBIISIETCS CO3JJaHUE KOH-
CIEKTOB, (PMKCUPYIOIIUX OCHOBHBIE TE3UCHI M apryMEHThl. MOXHO JenaTh 3aluCy Ha OTAENb-
HBIX JIUCTaX, KOTOPbIE MOTOM JIETKO CHUCTEMATHU3UPOBATh IO OTAEIbHBIM TEMaM H3y4yaeMoro
Kypca. Jpyroi cnoco0 — 3TO BeACHHE TEMaTHUYECKHX TETPaJeh-KOHCIIEKTOB IO OJHOW KaKOM-
m0o Teme. bonbime cnenuanbHble paboOTHl MOHOTPAaHUUECKOrO XapakTepa IesecooOpasHo
KOHCIIEKTUPOBATh B OTAEIBHBIX TETPaJsiX. 37€Ch BaXKHO BCIIOMHHTb, YTO KOHCIIEKTHI IMHUIIYTCS
Ha OJIHOM CTOpOHE JIMCTA, C MOJISIMHU U JOCTAaTOYHBIM I UCIIPABJICHUS U PEMAPOK MEXCTPOU-
HBIM PAacCTOSIHMEM (STH IpaBHJia COOMIONAIOTCS Ui yI0O0CTBa penaktupoBaHusi). Eciau B KoH-
CIIEKTaX MPUBOMASTCS LUTAThI, TO HEIIPEMEHHO JOJKHO OBITh JIAaHO yKa3aHWE HAa MCTOYHUK (aB-
TOp, Ha3BaHUE, BBIXOAHbIC NaHHbIe, No cTpaHuilbl). BrnocnencTBuu 3ta uHQOpMAK MOKET
OBITH UCIIOJIB30BAHA IIPU HAMMMCAHUM TEKCTa pedepara win Apyroro 3aJaHusl.

Taxum o6pazom, mpu paboTe ¢ UICTOYHUKAMU U JINTEPATYPOIl BAXKHO YMETh!

—  COIOCTaBIJSATh, CPaBHHUBATh, KJIACCU(MUIUPOBATH, TPYIIUPOBATh, CUCTEMATU3UPOBATh HMH-
(dopMaIuio B COOTBETCTBUU C ONPE/ICIICHHON Y4eOHOM 3a/1aueii;

— 0000maTh Moy4eHHY0 HHPOPMALIUIO, OIIEHUBATH MPOCITYIIAHHOE U IIPOYUTAHHOE;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHUST; COCTABIIATH TUIaH, (POPMYITHPOBATH TE3UCHI;

— TOTOBUTH U MPE3EHTOBATh PAa3BEPHYTHIE COOOIIECHHS THUTIA TOKIIA/IA;

— paboTtarh B pa3HBIX peKUMax (MHIWBHAYAIbHO, B Iape, B TPYIIE), B3aUMOACUCTBYSI APYT C
ApYrom;

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOH JICHUCTBUS;

— oOpaiuarbcsl 32 NOMOUIbIO, JONOJHUTEIBHBIMU Pa3bICHEHUSIMU K MPENOAaBaTesio, ApyruM
CTYJCHTaM;

—  T0JIb30BAThCS JIMHTBUCTUYECKON WIIM KOHTEKCTYaJbHOW JOTAJKOW, CIOBApsIMHU Pa3IUYHOIO
XapakTepa, pa3IMyHOro poja MOJACKa3KaMH, OTIOpaMU B TE€KCTEe (KIFOUYEBBIE CIIOBA, CTPYKTY-
pa TekcTa, mpeaBapsitonas nHpopmanus u ap.);

—  HUCHOJB30BaTh INpPU TOBOPEHUM U MHUCbME Nepudpa3, CUHOHUMHYHBIE CPEJCTBa, CJIOBa-
OTHCAHUS OOIIUX MOHITHH, Pa3bsICHEHUS, TPUMEPHI, TOIKOBAHUS, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WU NiepedpazupoBaTh peruimky codeceJHIKa B MOATBEP)KICHUU TTIOHUMAaHUSI €T0
BBICKA3bIBaHUS WJIN BOIIPOCA;

— o0paTtuTtbcs 3a MOMOIIBIO K cO0ECEHUKY (YTOUHHUTH BOIIPOC, IEPECTIPOCUTD U Ip.);

—  HUCIOJIb30BaTh MUMHUKY, JKE€CTHI (BOOOIIE U B TEX CIy4asiX, KOI/Ia S3bIKOBBIX CPEACTB HE XBa-
TaeT JIJIS BRIPAKECHUS TE€X UM MHBIX KOMMYHHKATUBHBIX HAMEPEHUHN).

IHoaroroBka K NpoMeKyTOYHOM aTTeCTALMU.
ITpu noAroTOBKE K MPOMEKYTOUHON aTTECTALMU LeJIeCO00pa3HO:
- BHUMATCJIBHO U3YUYUTH NMEPCUYCHb BOIIPOCOB U ONPCACINTE, B KAKUX NCTOYHUKAX HAXOAATCA
CBEJIeHUs], HEOOXOAUMBIE JJIsl OTBETa HA HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBHUTb KpaTKHe KOHCIIEKTHI OTBETOB (IIJIaHbI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax IAMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U Ja00paTOpUu, OCHAIIEHHBIE HEOOXOIUMBIM CHEIMAIM3UPOBAHHBIM 000y 10-

BAaHUCM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUs:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
MHIVBUAYaAJIbHBIX KOHCYJIBTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebenb
TexHuueckue cpercTBa 00yueHus:
9KpaH, MPOEKTOP, KOMIBIOTEP

yueOHBIC ayTUTOPHH IS
MPOBEACHUS 1a00PaTOPHBIX PabOT

Meobenp: yuebHas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KopmopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / Jlnnenzus No744750 Gec-
cpouHas morosop 35-03/175 ot
21.12.2010 1.

Mathcad 15 / JInnensns Ne8A 1462152
OeccpodHasi.

MATLAB R2013b / JIuuen3zust Ne537913
OeccpouHasi.

s camocTosTeNbHOM paboThl 00yYaroIMUXCs IPEyCMOTPEHbI TOMEIIEHUS, YKOMILIEK-
TOBaHHbIE CIEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH C BO3MOX-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedyeHreM J0CTyIa B AJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpEAy YHUBEPCUTETA.

HanmeHnoBanue moMenieHui
JIJISE CAaMOCTOSITEIIbHOM
PpaboTHI 0OYJAOIIIHXCST

OcCHaIIeHHOCTh TIOMEIIEHUH IS
CaMOCTOSTEIBHOM Pa0OThI 00YJAOIINXCS

IlepedeHb TUIIEH3MOHHOTO MPO-

rpaMMHOro obecneuenus / Pex-

BH3UTHI IOATBEPIKAIOIIETO J10-
KyMEHTa

ITomemenue gusa
CaMOCTOSATENILHOM PaboThI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnnoTexn)

Meo0ens: yuebHas mebenb

KoMIuUTeKT criennantu3npoBaHHON MeOeITH: KOMITh-
IOTEPHBIE CTOJIBI

O0opynoBaHue: KOMIIBIOTEPHAsI TEXHUKA C MO/
KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTn «HTepHEeT» U 10CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNIbHOM opra-
HU3aIlnH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluien-
3us Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

TTomemenne mis
CaMOCTOSTEIIFHOU pabOTHI
obyuaromuxcs (ayma. 333/A)

Mebenn: yaebHas medeib

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTH «/HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyaoBaHue, obecreyrBaroliee 10CTyI K CETH HH-
TepHeT (IPOBOIHOE COSAMHEHHUE U OECIIPOBOTHOE
coeiuHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jluuensus
Ned4964701
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

HpOBepKa AOCTHUIKCHUS PE3YJILTATOB 06y‘I€HI/I$I Mo JUCHUIINIMHEC OCYHICCTBJIACTCA B paMKax
TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU U HpOMeKYTOHHOﬁ arrecraguu.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUil HA MPAKTHYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOU paboThl. MeponpHsTHs TEKYIIEr0 KOHTPOJIS YCIIEBAeMOCTH IpUBEACHBI B Tabmme 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-
HAdCHIe HanmenoBanue dopma KOHTPOJISI
[1PO1 Mopaens nponecca uaealTbHOTO CMEIIECHHUS. OIpocC
ITP02  |Mogaens nporiecca uaealbHOTO BBITECHEHUSI. onpoc
ITP03  |3akoHBI COXpaHEHHUsI SHEPTUU U BEILLIECTBA. onpoc
[1P04  |YpaBuenune Oypre-Kupxroda. onpoc
TIPO1 MaremaTtnueckast MOAEIb CTALIMOHAPHOIO OJTHOMEPHOTI'O IIPO- 3aIuTa
1ecca IepeHoca Temia TeIONPOBOIHOCTBIO.
MaremaTtnueckast MOAEIb CTAlMOHAPHOIO OJTHOMEPHOTI'O IIPO- 3aIIuTa

JIP02  |uecca mepeHoca Teria TeIUIONPOBOJHOCTHIO MPU HATMYUH 00b-
€MHBIX ICTOYHHUKOB TEIIA.

TIP03 MaremaTtrueckast MOAEIb HECTALIMOHAPHOTO OJTHOMEPHOTO 3almTa
Trpoliecca MoJIeKyIsspHoi muddy3un.
P04 MaremaTtrueckast MOAENb OJTHOMEPHOTO CTALIMOHAPHOI'O IPO- 3almTa

11ecca KOHBEKTUBHOTO TETJI0(Macco)nepeHoca.

7.2. IIpoMexkyTOYHAS aTTeCTALUS
@DopMbI TPOMEXKYTOUHOH aTTeCTALIUH 110 TUCIMITIMHE IPUBEIEHBI B TabuLe 7.2.

Tabmuna 7.2 — @opMbl IPOMEKYTOYHON aTTECTALIUU

®dopma
OTYETHOCTHU

O0o03HaueHne OvyHas

Ok301 DK3aMeH 3 cemecTp

13—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O1eHOYHbIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu 0OydeHUs M0 AMCUMILUIMHE W MHIMKa-

TOpaMH JOCTHIKCHUA KOMHeTeHHI/Iﬁ .

NJI-1 (OIIK-1). YMmeer cTaBuTh 1ied B (YOPMYIHPOBAThH 3a1a4H,

CBs3aHHBIC C OpraHn3a-

e npoecCuOHaIbHON IEATEIbHOCTH M HAYYHBIX UCCIIE0BAHMI, COCTABIISATH OTYETHI IO pe-
3yJIbTaTaM IPOBEICHHBIX UCCIIENOBAaHUN; aHAIM3UPOBATh PE3YNbTAThl HCCIENOBAHUN, BKIIOYast

MOCTPOCHHUE MATEMATHUECKHUX MOJIeNIel 00bEKTa UCCIICOBAHMIA

PesynbraTel 00ydeHust KoHTposbHbIe MeponpusTus
3HAHHC NPHHIIOB MATEMATHYECKOTO MOJCTHPOBAHMSA OCHOBHBIX| 0\ 1oo)
IIPOIIECCOB, OTHOCSIIMXCS K MpodeccrnoHalIbHOI chepe ’
YMCHHE TPUMCHATH METOJbI MATEMATHUECKOTO MOJCIMPOBAHMS IS oo 1o
pelIeHusl MPUKJIAIHBIX 33734 B MPO(ECCHOHAIBHON AeSITEITbHOCTH ’
BIIAJICHHE HABBIKAMH MATEMATHYCCKOIO ONMCAHMSA OCHOBHBIX MPOLEC-| v\
COB, OTHOCSIINXCS K NpodeccnoHabHOM chepe

NJI-1 (OIIK-5). 3HaeT coBpeMeHHbIe HHPOPMAIMOHHBIC TEXHOJIOTHH 1 cOOpa 1 00pa-
0oTku nH(OpMALIUU, CTIOCOOBI HHTEPIPETAIIMN TIOTYYCHHBIX TaHHBIX, OCHOBHBIC BO3MOKHOCTH
NPUMEHEHHS IPUKIIAHBIX IIPOTPAMMHBIX CPEJCTB IS MOJCIIMPOBAHUS U IPOCKTHPOBAHUS 00b-

CKTOB, CUCTCM U ITPOLICCCOB

Pe3ynbTaTel 00y4eHus

KoHTposabHbIe MEeponpUsTHS

3HaHUE AHAJIMTUYECKUX U YUCIIEHHBIX METOJOB pemeHus auddepeH-
[UAIbHBIX YPaBHEHUH, UCIOJB3YEMBIX B MaTe€MaTHYECKHUX MOJENSX,
OTHOCSILIMXCS K MpodeccuoHanbHOM chepe

I1P03

yMeHHe (OopMyJIUpOBaTh MOCTAHOBKU 33/1a4 MaTeMaTHUYECKOTr0 MOJe-
JMPOBAHHUS TEXHOJIOTMUYECKUX MPOIIECCOB B 0071aCTH HAHOTEXHOJIOT MM

JIPO3

BJIaJCHUEC HABbIKaMH MAaTE€MAaTUYCCKOI'O OITMCAHHA OCHOBHBIX TCXHO-
JIOTUYCCKUX IMPOLECCOB B 00JIacTH HAHOTEXHOJIOT U

k301

3ananus k onpocy IT1P01

1. OcobGeHHOCTH TPOIECCOB UACATEHOTO CMEIICHUS.

2. Ilone Temmeparyp B poIiecce HISATFHOTO CMETIECHHS KaK (QYHKITUS BPEMEHH.

3. Jlomy1ieHust MOAETHN UeaTbHOIO CMEIICHHUS.
4. BbIBO/1 ypaBHEHMI MOJIETH UJ1€aTbHOTO CMEIICHHUS.
5. Pemiennie ypaBHeHUI MOJIENTU HJI€AJIbHOTO CMEILICHHS.

3ananus x onpocy I1P02

1. OcobGeHHOCTH TPOIECCOB UACATEHOTO BHITECHEHUS.

2. Ilone Temreparyp B IpoIlecCe HASATFHOTO BEITECHEHUS Kak (DYHKIIMS KOOPAUHATHI.

3. Jlomy1ieHust MOAEIN UCaTbHOTO BEITECHEHHUS.
4. BbIBO/1 ypaBHEHMI MOJIETH UJI€ATBHOTO BHITECHEHNS.
5. Pemienne ypaBHeHUI MOJIENTU HJ1€AJIbHOTO BHITECHEHMUS.

3aganus k onpocy [1P03

1. OcHOBHBIE 3aKOHBI COXPAHEHUS YHEPTUH.
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2. OCHOBHBIC 3aKOHBI COXPAaHCHHSI BEIIECTBA.

3. OCHOBHBIC 3aKOHBI COXPaHEHHUSI SHEPTUH B AU depeHIInaabHoi hopme.

4. OcHOBHBIC 3aKOHBI COXpaHEHUs BellecTBa B AuddepeHInansHoi Gopme.

5. Hcrnonb30BaHNe 3aKOHOB COXPAaHEHHSI B MAaTEMaTHYECKUX MOJIENAX (PU3MUECKUX TPO-
IIECCOB.

3amanus k onpocy [1P04

1. O6mmii Bux ypaBHenus Pypoe-Kupxroda.

2. Yactable cinyyan ypaBHeHUs1 Dypre-Kupxroda.

3. Meronsl pemenus ypasHenus @ypoe-Kupxroda.

4. Ycnous ogHo3HayHOCTH 17151 ypaBHeHUsT Dypoe-Kupxroda.

5. [Ipumep pemnieHUs CTalMOHAPHOTO OJHOMEpHOro ypaBHeHus Dypre-Kupxroda 6e3 mc-
TOYHHKOB TeILIA.

Bormpocs! k 3ammuTe nadoparoproii padotsr JIPO1

1. TuddepennmanbHoe ypaBHEHHE CTallMOHAPHOTO OJHOMEPHOTO Tpoliecca MepeHoca Ter-
Jla TeIIONPOBOAHOCTHIO.

2. KpaeBbie ycnoBus uist AudQepeHinanbHOro ypaBHEHUS CTallMOHAPHOTO OJTHOMEPHOTO
npoliecca nepeHoca Teria TemI0npPOBOIHOCTBIO.

3. Metoasl perenust quddepeHInaTbHOT0 YPaBHEHUS CTallMOHAPHOTO OJHOMEPHOTO MPOo-
11ecca repeHoca Teruia TEMIONPOBOIHOCTHIO.

4. BreiBon pemieHus nuddepeHInaibHOr0 YpaBHEHHUS CTAllMOHAPHOTO OJHOMEPHOTO TpO-
11ecca repeHoca Teria TEMIOoNPOBOIHOCTHIO.

5. AHanu3 peuieHust Au¢GepeHInaTbHOT0 YPaBHEHHs CTallMOHAPHOTO OJJHOMEPHOTO IMPO-
11ecca repeHoca Teria TEMIOoNPOBOIHOCTHIO.

Bomnpocsl k 3amure nabopatopHoii padotsl JIP02

1. IuddepennmanbHoe ypaBHEHHE CTALlMOHAPHOIO OJHOMEPHOIO Mpoliecca MepeHoca Ter-
J1a TETUIONPOBOIHOCTHIO MTPU HATTMYMH 0OBbEMHBIX HICTOUYHUKOB TEILIa.

2. Kpaesple ycnoBus st nudepeHInaibHOr0 YpaBHEHUS! CTAMOHAPHOTO OJJHOMEPHOTO
npoliecca MepeHoca Teria TeIoNPOBOTHOCTHIO TPU HATWMYUN OOBEMHBIX MCTOYHUKOB TeILIa.

3. Metons! pemreHust mudGepeHInaIbHOr0 YpaBHEHUS CTAIIMOHAPHOTO OJTHOMEPHOTO IPO-
1ecca rnepeHoca TernJa TemJI0NpOBOAHOCTBIO TPU HATMYMHM 00bEMHBIX UICTOYHHKOB TEIUIA.

4. BreiBon peuieHus nuddepeHnanibHOT0 YpaBHEHHS CTAllMOHAPHOTO OJHOMEPHOTO Mpo-
1iecca rnepeHoca TerJa TemI0NPOBOAHOCTBIO TPU HATTMYMH 00bEMHBIX UICTOYHHKOB TEILIA.

5. Ananu3 Metonasl pemenus quddepeHIaIbHOr0 YpaBHEHHsI CTAlMOHAPHOTO OJHOMEP-
HOT'O IpoIiecca MepeHoca Terula TEeIIONPOBOJHOCTHIO TIPH HATMYMU O0BEMHBIX UCTOYHMKOB TeIl-
na.

Bormpocs! k 3amute nadoparopHoit padotst JIPO3

1. AuddepenunanbHoe ypaBHEHUE HECTAI[MIOHAPHOTO OJHOMEPHOIO Mpoliecca MOJIEKYIISp-
HOH uddy3un.

2. YcnoBus OJHO3HAYHOCTH JJIsl JU(GEepeHInaTbHOr0 YpaBHEHHUS HECTAMOHAPHOTO O-
HOMEPHOTO Mpoliecca MOJIEKYISIpHOI Tuddy3um.

3. Meronel peuieHus auddepeHInaNIbHOr0 ypaBHEHHsS HECTAallMOHAPHOIO OJHOMEPHOIO
npoliecca MOJIEKYIsipHON 1uddy3un.
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4. BeiBox pemienus auddepeHIIMaAIbHOTO YpaBHEHUS HECTAIMOHAPHOTO OJIHOMEPHOTO
mporecca MOJICKYIIpHOU quddy3uu.

5. Ananuz pemerust AU GEepeHINaTbHOTO YPaBHEHHS HECTAIMOHAPHOTO OJHOMEPHOTO
mporecca MOJICKyIIpHOU Tuddy3un.

Bormpocs! k 3amuTe 1aboparopHoit padotsl JIP04

1. Iuddepennmanbaoe ypaBHEHHE OTHOMEPHOTO CTAIIMOHAPHOTO MPOIIECCa KOHBEKTUBHOTO
Terio(Macco)nepeHoca.

2. HavanpHoe yCIIOBHE Il OJHOMEPHOTO CTAIlMOHAPHOTO IMPOIecca KOHBEKTUBHOTO TETl-
no(Macco)nepeHoca.

3. Meroapsl pemnieHuss OAHOMEPHOTO CTAI[HOHAPHOTO TPOIeCCa KOHBEKTHBHOI'O TETI-
no(Macco)nepeHoca.

4. BbIBOA pEUICHHS OJHOMEPHOTO CTAlMOHAPHOTO IpOIlecca KOHBEKTUBHOIO TeIl-
no(Macco)nepeHoca.

5. AnHanmu3 pemieHHs OJHOMEPHOIO CTAallMOHAPHOTO TIpOlecca KOHBEKTUBHOTO Tel-
no(Macco)nepeHoca.

Teopernueckue Bonpocs! K 3k3ameHy Jk301

. [lonsiTe MoenM U MOAEIMPOBAHUS.

. Henu u 3amaun npeaMera MaTeMaTHYECKOTO MOJICITHPOBAHUS.

. Kimaccudukanus momenei.

. [ToHsATHS cUCTEMBI U CUCTEMHOTO MTOJIX0/1A.

. CtaTuka u JuHaAMUKa 0OHEKTOB.

. HenmpepriBHBIE M IEPUOINYECKUE MPOLIECCHI.

. Mopenb nieanbHOro CMENICHUS.

. Mogenb uy1eanbHOTrO BEITECHEHUSI.

. MexaHu3Mbl IEpeHOCa SHEPTUU U BEILIECTBA B IPOCTPAHCTBE.

. 3aKOHBI COXPAHEHNUS DHEPTUH U BEILECTBA.

. [Tapabonuueckue ypaBHEHUS MaTEMaTUUE€CKOU (PU3UKH.

. ['unepbonuyeckre ypaBHEHUs MaTEMAaTHUECKON (DUUKH.

. Ypasaenue ®@ypre-Kupxroda.

. YcnoBus 0IHO3HaYHOCTH.

. Meton pa3aeneHust nepeMeHHbIX.

. MeTo1 KOHEUHBIX UHTETPAbHBIX TPE0Opa3OBaHUM.

. [IpubnmxenHble MeTOABI petieHus nuddepeHnaNIbHbIX YPaBHEHUH.
. HucneHHnble MeTObI penieHus nuddepeHnanbHbIX YPaBHEHHH B YaCTHBIX MPOU3BOJI-

O 0 1N DN K W —

— e e e e e
OO DN P WN—=O

HBIX.
19. YcroitunBOCTh M CXOAMMOCTD PEIICHUH.

8.2. Kpurepum n mKajabl OlleHUBAHUS

Kaxxnoe MepornpusiTue TEeKymero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBAETCS MO IIKaJle «3auTe-
HOY, «HE 3aYTCHO».

OreHKa «3a4TEHO» BBICTABISAETCS 00YJarOIIeMycCsl TPU BBIMOJTHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabmmia 8.1), momycKarTCs HECYIIECTBEHHBIE HETOYHOCTH B M3JI0KEHUH U 0(POpM-
JICHUH MaTepuala

[Ipu HeBbIMOTHEHUH XOTSI OBl OAHOTO M3 MOKa3aTeNiell BHICTABIISAETCSA OLIEHKA «HE 3auTe-
HOY.

Ta6muma 8.1 — Kpurepuu olleHHBaHUS MEPOTIPUSITHI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH
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HanmenoBanme,
[Tokazarenn
0003HAYCHHE
nabopaTopHas paboTa BBIIOJIHEHA B ITIOJITHOM 00bEME;
o 1abopaTropHoil paboTe MPEICTaBICH OTYET, COIEPIKAIINN HEOOXOJUMBIC
JlaGopatopHas pacueTbl, BBIBOJIBI, O(DOPMIICHHBI B COOTBETCTBUU C YCTAHOBJICHHBIMH TpE-
pabora OOBaHUSMU;
Ha 3aIUTe JJabopaTOpHOU pabOTHI JaHbI IPABUIIBHBIC OTBETHl HE MCHEE YeM
Ha 50% 3aaHHBIX BOIIPOCOB
Omnpoc JIaHbI PaBHJIbHBIC OTBETHI HE MeHee YeM Ha 50% 3aJaHHbBIX BONPOCOB

HpI/I OLICHUMBAaHHUU PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHUIIJIMHE B XOI€ HpOMeX(YTOqHOﬁ aTTe-
CTalluX UCIIOJIB3YIOTCA CICAYIOIUC KPUTCPUU U IIKAJIBI.

Ox3ameH (Ox301).

3aaHue COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB.

Bpems Ha noarotosky: 60 MUHYT.

OrneHKa «OTIUYHOY» BBICTABISETCA O0YYarOIEMYCs, €CJIi OH INyOOKO M IPOYHO YCBOMJI
IIPOrpaMMHBIM MaTepuai, HCYEPIbIBAOIIE, TIOCIEI0BATENIbHO, YETKO U JIOTUUECKU CTPOMHO €ro
u3jaraer, yMeeT TeCHO YBS3bIBaTb TEOPUIO C MPAKTUKOM, CBOOOJHO CHpABISIETCS C 3aJadyaMi,
BOIIPOCaMH U JPYTUMH BHJIaMU MPUMEHEHUS 3HAHWM, HE 3aTPyJHSAETCS C OTBETOM IIPU BUJIOM3-
MEHEHUU 3a/laHuil, UCTONb3YyeT B OTBETE MaTepuan PeKOMEHAYeMOH JUTepaTypbl, IPaBUIbHO
000OCHOBBIBAET MPUHSITOE PEIICHUE, BIIaJICET pA3HOCTOPOHHUMHU HABBIKAMM M IIPUEMaMU BBIITOJ-
HEHMsI IPAKTUYECKUX 3a1aHUH.

OneHka «XOpoIllo» BBICTABISIETCS 00yYaroIeMycs, €CJIM OH TBEPAO 3HAET IMPOrpPaMMHBIH
MaTepuai, TpaMOTHO U IO CYHIECTBY M3JIaracT €ro, He AOIYCKasl CyIeCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOMPOCHI, IPABUIBLHO MPUMEHSAET TEOPETUUECKUE MTOJIOKEHUS MTPU PEILIEHUU PAKTH-
YEeCKUX 3a/1aHuil, BiajieeT He0OXO0AUMBIMU HaBbIKAMH U IPUEMaMH UX BBITIOJIHEHUS.

OneHka «yIOBJIETBOPUTENIBHO» BBICTABISETCS 00yYarolleMycsi, €ClIM OH HMMeEeT 3HaHMS
TOJIBKO OCHOBHOT'O MaTepHaja, HO HE YCBOWJI €ro JeTaJlel, JOIyCcKaeT HETOYHOCTH, HEJOCTa-
TOYHO IpaBWJIbHBIE (DOPMYIUPOBKHU, HAPYLUIECHHs JOTMYECKON IMOCIEN0BAaTEIbHOCTH B HU3JI0XKeE-
HUM MPOTPaMMHOI0 MaTepHualla, UCTIBITHIBAET 3aTPYJHEHUS MIPH BBIIOJHEHUN MPAKTUYECKHUX pa-
00T.

OreHka «HEeyI0BJIETBOPUTEIHHO» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH He 3HAaeT 3Ha-
YUTEJIbHOM YacTH MPOrpaMMHOI0 MaTepHuala, J0MYyCKaeT CyIeCTBEHHbIE OIMOKMA B OTBETAaX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJBIINMU 3aTPYJHEHUSIMH BBIMOIHAET IPAKTUYECKHUE 3aJaHHUS.

Pe3synbrar 00y4yeHHs MO TUCUUIUIMHE CYUTAETCA JTOCTUTHYTHIM IPU MOIYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TE€HO», «YIAOBJIETBOPUTEIBLHO, «XOPOIIO», KOTIUYHO» IO KAKIOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCALIUXCS K TAaHHOMY Pe3y/bTaTy 00y4eHUs.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

JucuumninHa BXOAUT B COCTaB 00s13aTEIbHON 4acT 00pa30BaTeIbHOM MPOrpaMMBl.

Ta6muma 1.1 — Pe3yapTaThl 00y4eHHUs 11O JUCITUTIIMHE

Kox, HammMeHoBaHHE

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
VHJIUKaTopa Y yd AL

OIIK-2 Cnoco6en ynpapJsiTb Npo(ecCHOHATILHONH U MHOM /1eSITeJIbHOCTHI0O HA OCHOBE
NPUMEHEHHs] 3HAHUI MPOEKTHOr0 U (MHAHCOBOI0 MEHEI:KMEHTAa

3HAaeT OCHOBBI YIIPABJICHHS HHHOBAIIMOHHOM AESATEIbHOCTHIO,
NJI-1 (OIIK-2) MPOCKTHBINA M (DUHAHCOBBIA MEHEDKMEHT

MMeeT HaBBIK IPOEKTHOM Jes- | YMEET NPOEKTUPOBATh MEPOIIPUATHSI HHHOBALIMOHHOM Jesi-
TEJIBHOCTHU C YY€TOM 3HAHUHI TEJIbHOCTU B 00JIACTH HAHOMH)KEHEPUHU

MPOEKTHOTO ¥ (PHHAHCOBOTO Nmeet HaBBIKM MPOEKTHON NEATEILHOCTH B 00JACTH HAHOWH-
MEHEHKMEHTA KEHEPUU C YUETOM 3HAHUU MPOEKTHOTO U (PMHAHCOBOTO Me-
HEDKMEHTA

OIIK-3 Cnioco6eH ynpaBJisiTh ;KU3HEHHBIM IIHKJIOM CO3IaHHUS HH:KEHEPHBIX MPOIYKTOB B
npogeccHoHAIbHOI 00/1aCTH € y4€eTOM IKOHOMHYECKHX, IKOJTOTHYECKNX, COUATBHBIX U
APYIrHX OrpaHHYeHHUi

NJI-2 (OIIK-3)

3HaeT NpaBOBbIE U HOPMATUB-
HBIE aKThI B cpepe IKOHOMHU- | 3HAeT HOPMATUBHO-TIPABOBYIO 0a3y OpraHU3allui HHHOBAIIN-
YeCKOM, 9KOJIOTUYECKO U CO- | OHHOM AEATeNbHOCTH B 00JIACTH HAHOWH)KEHEPUH, 0Oecedn-
[MAIbHOMN 0€3011aCHOCTH IPU | BAIOILYIO0 SKOHOMUYECKYIO, SKOJIOTHYECKYIO U COLIMATIbHYIO
IPOEKTHUPOBAHUHU U U3TOTOB- | 6€30MaCHOCTh YYACTHUKOB MHHOBAIIMOHHBIX MTPOIIECCOB
JICHUH MPOTYKIIUN HAHOUH-
KEHEpUU

OIIK-6 Cnioco6eH 1eMOHCTPUPOBATH COLUATBHYI0 OTBETCTBEHHOCTH 32 IPMHUMAaeMble
pelleHHs], YYUTHIBATH IPABOBbIE U KYJIbTYPHBIE ACNIEKThI, 00ecne4nBaTh YCTOHYNBOE
pa3BUTHE NPHU BeJleHUH MPogecCHOHATbHOI M MHOI 1eATeTbHOCTH

NJI-1 (OIIK-6) 3HaeT IPaBOBbIE U KYJIbTYPHBIE aCIIEKTHI B3aMMOOTHOLIEHHUH B
HMeeT onbIT MPUHSATHS OTBET- | KOJUIEKTHBE MPU peaan3alii MHHOBAIIMOHHON MOJUTHKHU.

CTBCHHBIX pCI_HCHI/II\/'I, C y4€TOM YMeeT 000CHOBaHHO IMPUHUMATh YIIPABJICHYCCKUC PCUHICHUA

IIPaBOBBIX U KYJIbTYPHBIX aC-
[IEKTOB B3aUMOOTHOILIEHUN B
KOJUICKTHBE

Nmeet onbIT pazpaboTKy yIpaBIeHYECKUX PEIIEHUH U IPEO0-
JICHUS COIPOTUBIICHUS HHHOBALMAM B KOJUIEKTUBE

Pe3ynpraThl 00y4eHHs O AUCLUUIUIMHE TOCTUTAIOTCS B PaMKax OCYIIECTBICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaroOmMXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIITAHOM.

WMHaukaTtopel OCTHKEHHUsST KOMIETEHIMH CUUTAIOTCS C(HOPMUPOBAHHBIMU IIPU JOCTHIXKE-
HUH COOTBETCTBYIOIUX UM PE3YJIbTaTOB OOyUCHHS.
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3ayeTHBIE CAUHUIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

®opma o0yueHus
Bunst pabot Oq; u
CeMecTp

Konumaxmmnasn paboma 49

3aHATUS JISKITMOHHOTO TUTIA 16
71a00paTOPHBIE 3aHATUS -

IPAKTUYECKHUE 3aHATHS 32
KypCOBOE MPOEKTUPOBAHUE -
KOHCYJIbTAIHH -
MIPOMEKYTOYHAS aTTECTalUs 1
Camocmoamenvuasn paboma 95

Bcezo 144




28.04.02 «HaHOUHKEHEPHS»
«HaHoWHXeHepHs B MAITHHOCTPOCHU I

3. COAEP) KAHUE JUCIUITJINHBI

Paszgea 1. [IpaBoBoe conpoBo:KIeHMe HHHOBALIMOHHOM 1eSITeJIbHOCTH.
HopmartuBHO-ipaBoBasi 6aza opraHu3alid WHHOBAIMOHHOW JESATEILHOCTH B OOJIACTH HAHOWH-
JKEHEpHUH, 00ECICUYMBAIOIIYI0 SKOHOMUYECKYIO, SKOJOTHYECKYI0 M COLMAIBbHYIO 0€30MacHOCTh
Y'-IaCTHI/IKOB HNHHOBAIIMOHHBIX HpOLIeCCOB.

IIpakTuyeckne 3aHATHA (CEMHHAPDI)
ITPO1. IIpo6ieMHBIE MOMEHTHI B TIPABOBOM 00CCIICYCHMH MHHOBAITMOHHOW JEATEILHOCTH.

CamocrosiTesbHasi padora:

CPO1. M3yuuTh OCHOBHBIE ITPABOBBIC 1 HOPMATUBHBIC aKTHI B c(hepe IKOHOMUIECKOM, IKO-
JIOTMYECKON U COLMATIbHOM 0€30M1acCHOCTH MPHU MPOSKTUPOBAHUU U U3TOTOBJIEHUU IPOAYK-
LIMA HaHOMHXeHepuH. [IpoaHann3upoBaTh Ka4eCTBO MPABOBOIO COIIPOBOKIEHUS WHHOBA-
LIUOHHOM JI€ATEIbHOCTU B 00JIaCTH HAHOMH)KEHEPUH.

Pa3znen 2. OcHOBBI HHHOBAITHOHHOI'0 MEHEIKMEHTA.

1. PoiHOK HOBanMii M YHCTasi KOHKYpPeHIUs Kak (pakTop popmMupoBaHus cnpoca HA HHHO-
BallUH.

Y4acTHUKM pbIHKA HOBALIUK M UX YIKOHOMUYECKUE OTHOIICHUS. J[BHIKYyILIME CHUIIbI KOHKYPEHLIUU
Ha PbIHKE HOBALIMHA. DKOHOMMYECKHUE METO/IbI PETYINPOBAHNS PhIHKA HOBALIUI
Kommepunanuzanus HoBuecTB. KOHKypeHTOCIOCOOHOCTh OpraHu3alii, aBTOPOB MHHOBAI[MOH-
HBIX UJel. MIHBeCTUIIMOHHAs NPUBIEKATEIBHOCT MHHOBALUH, 110 CPAaBHEHUIO C TPaJULIMOHHBI-
MU popMaMu (PMHAHCOBBIX ONEPALIUH.

KonkypeH1us u ee 5KOHOMUYECKHe MocieIcTBUs. IHHOBalMu Kak crnocod obecredyeHus: KOHKY-
PEHTOCIIOCOOHOCTH OpraHM3alMil B YCIOBUSAX PbIHKA. DKOHOMUYECKHUE KPUTEPUU MHHOBAIMOH-
HOW JIeATEIBHOCTH

BuyTtpuopranuzanronabie 3KOHOMUYecKue (aKTOpbl U JABMKYIINME CHUIIbI HHHOBAIIMOHHOM Jies-
TEJIbHOCTHU: TOTPEOHOCTH B MHHOBAIMAX M COMPOTUBJICHUE HHHOBALMSM.

2. ®aKTOpbl, KpUTEPMH W MeTOAbI oOmpeAeleHUs IKOHOMHYecKOl 3¢ deKTHBHO-
CTH HHHOBALMOHHBIX NPOEKTOB.

O} PeKTUBHOCTh KaK YHUBEPCAIBHBIM KpUTEPUN NPUHSATHS PELIEHUI NPU YIpaBJI€HUU WHHOBA-
M. D((EeKTUBHOCTh KaK COOTHOULICHHE pe3yJbTaTOB M 3aTpaT. DKOHOMUYECKHE (aKTOphI
s pexktuBHOCTH. BHEIKOHOMUYECKHE (hakTOpbl F3P(HEKTUBHOCTU. AOCOIIOTHAS U OTHOCUTENb-
Hast 3¢ GEKTUBHOCTH. Pe3yabTaThl M 3aTpaThl B MNHHOBALIMOHHOM AedTenbHOCTH. MeTomonornye-
CKH€ IMOAXO0JbI K OlleHKe 3()(PEKTUBHOCTU: COOTHOIIEHUE PE3YyIbTaTOB U 3aTpaT, UX COU3MEpPHU-
MOCTb, COTIOCTAaBUMOCTb M COOTHECEHHOCTh. [IpHHIIMT KYMYJISTUBHOCTH (CIIOXKEHUS YPPEKTOB)
npu oleHke 3 pexTUBHOCTH MHHOBAIMMA. Poib ()MHAHCOBBIX (JIEHEKHBIX) TOTOKOB MPH OTpeJie-
JICHUU YKOHOMHUYECKOH 3(p(PEeKTUBHOCTH MHHOBAIIMOHHBIX TPOEKTOB

@akTop BpEMEHU MpHU OIEHKE YKOHOMHYECKHX TOKa3areneld MmHHoBauuid. [IpuBeneHHass crou-
MocTb. JluckontupoBanue. J[MCKOHT U ero o0ocHOBaHHE. MaKkpOo3KOHOMUYECKHE (PaKTOPHI, BIH-
AI0IlMe HAa BEIMYMHY AMCKOHTA. lleHa xamuTana kak ¢akTop, Onpenessiiolni AUCKOHT (LieHa
COOCTBEHHOT'0 KanuTania, [leHa IPUBJICYECHHOT0 KamuTaia, oOIas 1eHa kanurana). Puck uHHo-
BallMU U €r0 BJIMSHUE Ha TUCKOHT.

[TocTymieHns OT MHHOBAllMOHHOM NEATENbHOCTH. 3aTpaThl HA MHHOBALMU: KJIACCU(PHUKAIUS U
CrocoObl OLIEHKH; CMETa 3aTpaT Ha MPOEeKT. bIo/KeT NHHOBAIIMOHHOTO MPOEKTa.

Metoauueckue MoyIoKeHHsI 1Mo OleHKe 3(h(EeKTUBHOCTH MHHOBAIIMOHHBIX MPOEKTOB. DKOHOMHU-
YECKHE MOoKa3aTeu 1es1eco00pa3HocT U 3HPEKTUBHOCTH HWHHOBAIIHH.

Oo6ocHoBanue 3((HEKTHBHOCTH MHHOBAIMOHHBIX MPOEKTOB HA OCHOBE OIICHKU YHUCTOTO JUCKOH-
TUPOBAHHOTI'O 10X0/1a (YUUCTOH TekyIel cTouMocTH). CpoK OKYIaeMOCTH, HHAEKC JOXOIHOCTH U
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CpeIHEro/I0Basi peHTa0ebHOCTh WHBeCTULMH. [IoHATHE BHYTpEeHHEH HOPMBI TOXOAHOCTH H €€
POJIU MPH MPHUHITHU PEUICHUs O peau3aluid UHHOBAaUU. Touka 06e3yObITOUHOCTH IJI MPOAYK-
TOBBIX MHHOBAIIUK KaK OJMH U3 SKOHOMHYECKHUX KPUTEPUEB IPHEKTUBHOCTH

Oco0eHHOCTH OLIEHKH 3KOHOMUYECKOW 3((EeKTUBHOCTh OpraHU3allMOHHBIX MHHOBauui. [loka-
3aTelb TOA0BOTO YKOHOMUYEeCcKoro addekra.

3. DKOHOMHYECKAs IKCIEPTH32a WHHOBALMOHHBIX NMPOEKTOB U MOHMTOPHMHI pPeau3aluu
HHHOBALMH.

UyBCTBUTENBHOCTh U YCTOMYMBOCTh MHHOBALIMOHHBIX IPOEKTOB K YCIOBUSAM HMX peaau3aluu.
OrneHka 5KOHOMHYECKON YCTOMYMBOCTH. Y POBEHb YCTOWYMBOCTH U METOAMYECKHUH MOJIXOJ] K €ro
onpeneneHuto. YyBCTBUTEIBHOCTh U €€ 3KCIEepTH3a. MeToauka MOJIEIUPOBaHUs YyBCTBUTEIb-
HOCTH WHHOBAIIMOHHBIX MPOCKTOB K M3MEHEHUIO ()aKTOPOB BHYTPEHHEH M BHEUTHEH CpPE/IbI.
CyIHOCTh 5KOHOMHYECKOI0 MOHUTOPUHTA peau3allid MHHOBaluH, ero nenu u gopmsl. [loka-
3aTeNIM U UCXOJIHbIE JaHHBIC ISl OCYIIECTBICHUS MOHUTOPUHTA peain3allii HHHOBAIUI
Opranu3zanus 5SKOHOMUYECKOI0 MOHUTOPHUHTA [TPH pPeaIu3alii HHHOBAIIMOHHOTO IIPOEKTA.

4. DuHaHCOBAas NMOAAEPKKA HHHOBALIMOHHOM 1eSITeJIbHOCTH.

OUHAHCOBBIE ACMEKThl MHHOBAIMOHHOMN NIEATEIbHOCTU. YCJIOBHUS OOecreueHus KOHeUYHOU (u-
HaHCOBOU >KM3HECIIOCOOHOCTH MHHOBAIIMOHHBIX MTPOEKTOB.

JIBukenre GUHAHCOBBIX CPEACTB B MpoIlecce pa3pabOTKU U peaau3allid HHHOBAIIMOHHOTO MPO-
€KTa, TMPUHIUIUAIbHAS JOTUCTHYECKAs KpUBas - OCHOBA (PMHAHCHPOBAHHSI WHHOBAI[MOHHBIX
MIPOEKTOB.

[TonsiTHe W BUABI MHBECTHIIHMA, UX WUCIOJIL30BaHUE IS (PMHAHCHUPOBAHWS WHHOBAIMOHHOM Jes-
TEIbHOCTU: TOTPEOUTETHCKUE WHBECTUIIMHM, SKOHOMHYECKHE WM KamUTalo00pa3yrolme
WHBECTUINH, (UHAHCOBBIC WIH MOPT(HETHHBIC MHBECTUIUH.

Knaccudukanus ¢popm puHancupoBaHuss ”HHOBALIMOHHOW JIEATENFHOCTH 1O YCIOBUSAM, CPOKAM
U cyOBeKTaM (pUHAHCHPOBAHUSI.

Buner gestensHOCTH OpraHu3anuu U (pUHAHCOBBIE KPUTEPUU OIEHKHU: MPUOBLTBHOCTh, CTA0MIIb-
HOCTh, JIMKBUIHOCTH, A((HEKTUBHOCTh HMCIOJIb30BAHUSI KaluTala, POCT, M0OABJICHHAs CTOH-
MocTb. Micnonp3oBanre GUHAHCOBBIX KPUTEPHUEB MPHU BHIOOPE MHHOBAIIMOHHBIX MPOEKTOB.

IIpakTH4eckue 3aHATHSA (CEMHHAPHI)

[TP02. PerHOK HOBaNMii M YUCTask KOHKYPEHIUS Kak (akTop GOpMHUPOBAHUS CIIpOca HA UH-
HOBALIUH.

[TP03. dakTopbl, KpUTEPHUH W  METOJABI  OIpPENENCHUS SKOHOMHUYECKOH dpdek-
TUBHOCTHU MHHOBAIIMOHHBIX POEKTOB.

[TP04. DxoHomMuYecKas SKCIepTH3a WHHOBAIIMOHHBIX MPOEKTOB WU MOHUTOPUHI peaau3a-
U1 UHHOBAIIUM.

[TPO5. dunancoBas moepKKa MHHOBAITMOHHOM JIEATETLHOCTH.

CamocrosiTesibHas padora:

CP02. Ilpoananu3upoBaTh BHYTPUOPTaHU3ALMOHHBIE YKOHOMHUYECKUE (PAKTOPHI U JIBUXKY-
1€ CUJIbI THHOBAIIMOHHOMN JIESTEIbHOCTH: MOTPEOHOCTH B MHHOBAIUSAX M CONPOTHBIICHUE
WHHOBALIHSM.

CP03. BeisiBUTH 0COOCHHOCTH OI[CHKH YKOHOMUYECKOH 3(h(heKTHBHOCTH OPraHU3aIIMOHHBIX
WHHOBALIUM.

CP04. 1U3yunth OpraHu3anuio 3KOHOMUYECKOTO MOHMTOPHUHIA IPU peaau3alvy WHHOBA-
LIUOHHOTO IIPOEKTA.

CPO05. HccnenoBats aBukeHne (PMHAHCOBBIX CPEJCTB B MPOIIECCE Pa3padOTKU U peain3a-
LMY UHHOBALIMOHHOTO IIPOEKTA

Pa3nen 3. IlpoekTupoBaHMe HHHOBALIMOHHBIX NPOLECCOB
1. MHHOBaNMOHHAA 1eSITEJIbHOCTH HA NMPeANPUITHU (B OPraHU3aIum).
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Oco0eHHOCTH perylaMEeHTallui HHHOBAIIMOHHBIX IIPOLIECCOB HA MAKpO- U MUKPOYPOBHSX YIIpaB-
JICHMUSL.

Jloructuka MHHOBAIIMOHHBIX TporieccoB. [IpoekTupoBanue OU3HEC-TIPOIIECCOB NHHOBALIMOHHOM
NeSTeNbHOCTH. HKUHUPUHT M PEUH)KUHUPUHT OM3HEC-TIPOLIECCOB MHHOBALIMOHHOM JESTENbHO-
CTH.

Opranuzanys MOHUTOPUHIa MHHOBALIMOHHOIO IIpOLEcca.

2. YnpasiieHHe HHHOBAIIHOHHBIMH NPOEKTAMHU H IIPOrPaMMaMH

VYnpasiieHue NpoeKTaMu Kak OCHOBHAsl TEXHOJIOTHsS pealn3aliy nHHoBauuil. [lonsTre npoekra.
Pa3paboTka MHHOBAILIMOHHOTO IIPOEKTa U 0OECHEUCHUE €T0 peal3allu.

[TpoexT kak 00bekT ynpasneHus. Habmogaemocts 1 ynpasisieMocTs. Onpesienenne npoeKTa.
[InanupoBaHue U yIpaBICHUE IPOEKTOM Ha OCHOBE IIPOLIECCHOTO MOAXO0A.

Knaccugukanus npoextos. CTpyKTypa NpoekTa U ero okpykeHus. OcCoOeHHOCTH MHHOBALMOH-
HBIX NpoeKToB. JKu3HeHHbIH LUK npoekTa. OCHOBHBIE CTaJUU M ATambl NpoekTa. JInHenHo-
LUKIMYECKHH XapakTep Ipolecca yrnpasieHus npoekToM. KoHTypsl 0OpaTHO CBsI3U B yCTOM-
YUBOCTHU U YIPABISIEMOCTH MHHOBALUAMU. CUTYallMOHHBIN aHAINU3 )KU3HEHHOT'O 1IUKJIa IPOEKTA.
[TonsaTHe U onpeaeneHre UHHOBALMOHHONW IMPOTrpaMMBbl Kak 00beKTa ynpaBieHus. Buabl Hayd-
HO-TEXHMUYECKUX MPOrpaMM B c(hepe MHHOBALIMOHHOM AESITeNbHOCTU. MEeTo/Ibl MYyJbTUIIPOEKT-
HOT'O YIIpaBJIEHUS] M KpUTepUU (OPMHUPOBAHUS IOCIEAOBATENBHOCTH NPOEKTOB. CHCTEMHbIE
NPUHIUIB CTPYKTYPHUPOBAHUS TPOTPAMM M METAIIPOSKTOB: MPUHIUIT 00PaTHOTO MPOEKTHPOBA-
HUS; IPUHLIUI MUHUMAaJIbHOM (DYHKIIMOHAJIBHOW MOJIHOTHI M MPHHLUI 3KOHOMHYECKOW aocTa-
TOYHOCTHU PEIICHMUS.

Conuo-TexHUYeCKH NOoAX0A K mpobsieme ynpaBieHus npoekramu. Komanna ucnonHuTeneit
npoekra. Kimrouesas posib pyKOBOJUTENS ITPOEKTA. B3anmonelicTBre pyKOBOAUTENSI U KOMaH/IbI.
MotuBanys y4acTHUKOB IIPOEKTa. TUIOBBIE CXEMBI OpPraHU3alMOHHON CTPYKTYpPBI YIIPaBICHUS
IIPOEKTOM.

Pacnpenenenue npas, 00s3aHHOCTEH, MTOTHOMOYHMHA M OTBETCTBEHHOCTH CIIELIUAIMCTOB /IS pea-
JN3alliy UHHOBAIIMOHHOTO IpoekTa. CeTeBoe IUIaHWPOBAHME M YNPABICHUE B OpPraHU3alUuU U
KOOpJAMHAIlMM HWHHOBALIMOHHBIX MPOEKTOB. KOMIIIEKC NpOrpaMMHO-TEXHUUYECKUX CPEJICTB,
oOecreunBarOIMX YIpaBJIEHUE NHHOBAUSIMU B OpraHu3anusx. JJokyMeHTHpoBaHHEe MHHOBALIM-
OHHBIX IIPOCKTOB: MPOCKTHAs, IIJIAHOBAs U OTYETHAS JOKYMEHTALMs, MOPSAJOK €€ COCTaBIICHHUS,
WCIIOJIb30BAaHUsI U XPaHEHUSI.

IpakTn4yeckne 3aHATHA (CEMUHAPDbI)
[TP06. HHOBaLIMOHHAS 1eATELHOCTh HAa MPEANPHUATHH (B OpraHU3alMHN).
[TPO7. YnpaBneHue MHHOBAllMOHHBIMU MPOEKTAaMH U NMPOrpaMMaMHU

CamocrosiTesibHas padoTa:

CP06. N3yunTh MHXKUHUPHUHT ¥ PEUHXUHUPUHT OM3HEC-TIPOIECCOB MHHOBAIIMOHHOM Nes-
TEBHOCTH.

CP07. CnpoekTupoBaTh OM3HEC-TPOLIECC MHHOBAIIMOHHOM JESTEIILHOCTH.

Pa3nen 4. Opranusanus 1eATeJJbHOCTH NEPCOHANA 110 NPOABUKEHNI0O HHHOBAIUI.

ITpaBoBbIE M KyJIbTYpHBIE ACIIEKTHI B3aUMOOTHOILLIEHUH B KOJIJIEKTHUBE.

VYrpasieHnre KOJIEKTUBOM (TpYIIOii) B mpolecce BHeApeHus: HoBoBBeneHui. [lonuTtruka BHe-
pEHMS HOBOBBEJIEHUI.

CopepxaHue U CTaJluu Mpolecca NPUHATHS yIpaBlieHYecKoro pemieHus. TpeboBaHus, MpeIbsiB-
JsiEMBbIE K TEXHOJIOTMY MEHEKMEHTA.

Crenuduueckue 4epThl mnpouecca ynpabieHHs. DYHKIHMOHAIBHOE COJEpXKaHUE Ipoliecca
ynpasieHus. CTaauy NPUHITHS YIPaBIEHUYECKOro pemeHus. OpraHu3aliOHHbBIE PELICHHUS.
Kpurepuu npuHATHS yIpaBIeHYECKOTO PEICHUs.
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@akTOphl, ONPEEISIONINE TEXHOJIOTHUI0 MeHeIKMeHTa. dDopmaibHble MPaBUIN U IPOLELYPbI
HPUHATHUS YIPABIEHYECKOIO PEIICHUS.

@DaKTOpbl MEKIMYHOCTHBIX OTHOILEHUH, MO3BOJIAIOLINE IIPEOAOIETh CHIIBI COIIPOTUBIIECHUS HO-
BOBBEJICHUSIM: BOCIPHUATHE, OpPraHU3aLus OOLIEHUs, POJIM, 3MOLMHU, (hopMa BIMSHHUS HA OKpY-
KaroIuX (BIaCTh MAHUIYJIMPOBAHUE, COTPYTHUUECTBO), (hopMa TBOpUECKOW pabOThI, (haKTOPHI
MOTHUBALMH U JIp.

IpakTnyeckne 3aHATHA (CEMUHAPbI)
[TP08. [IpaBoBbIE U KyIbTYPHbIE ACHEKTHl B3AUMOOTHOIICHUH B KOJJICKTHBE.

CamocrosiTesibHas padora:

CPO08. IlpemiokuTh KOMIUIEKC YIPABICHUYCCKUX PEIICHUH IO CO3AaHHI0 WHIKEHEPHBIX
IPOAYKTOB B 00JJACT HAHOMH)KEHEPUU C YYETOM IIPABOBBIX U KYJIbTYPHBIX aCIIEKTOB B3a-
MMOOTHOILIEHUH B KOJIJIEKTUBE

CP09. U3yunth (hakTOphl MEXKIMIHOCTHBIX OTHOIICHUH, TTO3BOJISIONINE TIPEOI0IETh CHIIBI
COTMPOTHBIICHUSI HOBOBBeJIEHUsIM. Pa3zpaboTaTh KOMILJIEKC MEPONPUATUN TIO IPEOAOTICHHIO
COIPOTUBIICHUSI THHOBALIUSAM B KOJJIEKTHBE.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHas quTEpaTypa
1. Koportkuii C.B. IHHOBaIlMOHHBIM MEHEKMEHT [ DJICKTPOHHBIN pecypc] : yueOHoe mocooue /
C.B. Kopotkuii. — DneKTpoH. TeKCTOBbIC HaHHbIe. — CapaToB: By3oBckoe oOpazoBanue, 2018.
— 241 c. — 978-5-4487-0137-5. — Pexum gocryna: http://www.iprbookshop.ru/72356.html
2. Kopumn O.I1. MHHOBaIMOHHBIA MEHEIKMEHT [ DIIEKTPOHHBIN pecypc] : yuyeOHoe mocodue /
O.I1. Kopuun, 1.B. MakapoBa, A.b. FOpacoB. — DneKkTpoH. TeKCTOBbIC HaHHBIe. — M. : Py-
caiHc, 2016. — 269 C. —  978-5-4365-0692-0. —  Pexum  gocryna:
http://www.iprbookshop.ru/61612.html
3. Jlanun H.M. Teopus u npakThka MHHOBAaTHKHU [DIEKTPOHHBIN pecypc] : yueObHoe mocobue /
H.N. Jlanua. — DnexTpoH. TeKcToBbIe nqaHHbie. — M. : Jloroc, YHuBepcurerckas kuura, 2012.
— 328 ¢. — 978-5-98704-319-0. — Pexum gocrtyma: http://www.iprbookshop.ru/9085.html
4. KysumenoB Bb.T. DxoHomuka u (uHaHCOBOE oOecreueHHe WHHOBAIMOHHOW JEATEIbHOCTH
[DnexkTpoHHBIHN pecypc] : ydyeOHoe mocoOue Jiisl CTYICHTOB BY30B, O0OYUYaOIIUXCSI 10 SKOHOMHU-
yeckuM cnenraibHOCTsIM / B.T. Ky3nenoB. — DnekTpoH. TekcToBbie nanusie. — M. : KOHUTHU-
JAHA, 2012. — 295 ¢ — 978-5-238-02183-6. —  Pexum  jgoctyma:
http://www.iprbookshop.ru/34532.html
5. VYmnpaBneHue HHHOBALMOHHOW [EATENBHOCTHIO B OpraHU3alldu [DIEKTPOHHBIM pecypc] :
yueOHoe nocodue / A.JL. JleGeneB [u np.]. — DAEKTPOH. TEKCTOBBIC NaHHbIe. — M. : Hay4HbIii
KoHCynbTant, 2018. — 272 c¢. — 978-5-6040243-7-9. — Pexum pgoctyma:
http://www.iprbookshop.ru/75487.html
6. TomybeB A.A. DkoHOMHKA, (PMHAHCHUPOBAHUE M YIPABICEHWE WHHOBAIIMOHHOW NEATEIbHO-
CThIO [DNeKTpOoHHBIN pecypc] : yueOHoe mocodbue / A.A. T'omy6eB, A.W. Anexcannposa, M.B.
CKpunHMYEHKO. — DJeKTpoH. TekcToBble naHHble. — CIIO. : Yausepcurer U'TMO, 2016. —
153 ¢. — 2227-8397. — Pexwum nocryna: http://www.iprbookshop.ru/65376.html
7. Mymnanze P.I'. VhpaBneHue MHHOBALIMOHHOM JESATEIBHOCTBIO [DNEKTPOHHBIM pecypce] :
yueOnuk / P.I'. Mymnanze, O.B. Hukomnaes, 2.b. TonmapoB. — DIeKTpOH. TEKCTOBBIE JAaHHEIE.
— M. : Pycaiinc, 2015. — 148 c. — 978-5-4365-0455-4. — Pexum pgocryna:
http://www.iprbookshop.ru/61670.html

4.2. Tlepuoguyeckasi JuTepaTrypa
1. Xypnan «Bonpockl coBpeMEHHON HayKM M MpPaKTUKU. YHHUBepcuteT umenu B.U. Bepnan-
ckoro» Pexxum noctyna: https://elibrary.ru/, http://vernadsky.tstu.ru/ru
2. Xypnan «BectHuk TaMOOBCKOrO TOCYJapCTBEHHOTO TEXHHUYECKOTO YHHUBEPCHUTETa»
https://elibrary.ru, http://vestnik.tstu.ru

4.3. NHTEepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bl AaH-
HBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMBbI

VYuuBepcuterckas napopmarronnas cuctema «POCCHU Sy https://uisrussia.msu.ru

CrpaBouHoO-nipaBoBas cucteMa «KoHcynbranT+» http://www.consultant-urist.ru

CrpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTkpbITHIX JaHHBIX Poccuiickont deneparuu https://data.gov.ru

ba3za OTKpBITBIX JaHHbIX MwuHuUCTEpPCTBA Tpyla M COLMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

basa manusix Hayunoii snekrponnoii onoimorekn eLIBRARY.RU https://elibrary.ru/
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baza nanHbBIX poecCHOHATBHBIX CTAaHAAPTOB MUHUCTEPCTBA TPY/AA U COLUAIBHON 3alu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl manHbpIX MUHHCTEPCTBA SKOHOMUYECKOTo pa3sutus PD http://www.economy.gov.ru

baza otkpbIThix nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexkTponHas 6a3a ganubx «M3garensctBo Jlaney» https://e.lanbook.com

DnexkTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basa manubIX «DneKTpoHHO-O0MONMMoTeuHas cucrema «9bC FOPAUT» https://www.biblio-
online.ru

basa manHbIX 371eKTpOHHO-0MOaHOTeUHOM cuctemsl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHGopMalmonHas cuctema «HarmroHanbHast 3JCKTPOHHAS
o6ubmoTeka» https://H30.pd

HanmonanpHbIi mopran onnaitn o0yuenust «OTkpbiToe oOpazoBanue» https://openedu.ru

OnekrponHas 6a3a manusix "Polpred.com O630p CMU" https://www.polpred.com

Od¢unnanbusiii caiit denepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryJIMpPOBAaHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HH(DOPMAIMOHHO-00pa30BaTEIbHOW CPebl YHUBEPCHUTETA IPE]-
CTaBJICHBI B JIOKAJIbHOM HOpMaTUBHOM akTe «llonokeHune o0 3IeKTpOHHOW HH(OPMAIMOHHO-
oOpazoBatenbHOl cpeie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, K KOTOPBIM 00€CIieYeH JAOCTYI OOyJaroInxcs,
B T.4. PUCIIOCOOJICHHBIC JIJISI UCIIOJIb30BaHUSI WHBAIUIAMHU U JIMIIAMU C OTPAaHUYCHHBIMU BO3-
MO’KHOCTSIMH 3/10pOBbsI, IPUBE/IEHbI Ha O(PUIMATIBLHOM CalTe YHUBEpCUTETA B pasjene «YHHU-
BepcuteT»-«CBelieHnss 00 00pa3oBaTebHOI OpraHu3anun»-«MarepruaibHO-TEXHUYECKoe o00ec-
NIEUYeHNE U OCHAIIEHHOCTh 00Pa30BaTEIBHOTO MPOIECCay.

CaeneHus 0 JMIIEH3MOHHOM MPOTPaMMHOM OOecTieueHUH, UCTIOIh3YEeMOM B 00pa3oBaTelib-
HOM TIpoliecce, MPEACTaBICHBl Ha O(QUIMATILHOM CalTe yHHMBEpCcHTEeTa B paszzene «O0pa3oBa-
Hue»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

OO0yuaromirecs: TOHKHBI OBITH 03HAKOMIJICHBI C paboYeil mMporpaMMoi TUCIUILTUHBI, B TOM
yycie: NepeyHeM IUIAHUPYEMbIX pe3yiIbTaToB OOy4YEHHUs; MECTOM JUCLUIUIMHBI B CTPYKTYype
OIIOIT; TpyaoeMKOCTbIO M3y4eHUs] ITUCLUIUIMHBI, 00bEMOM ayAWTOPHBIX 3aHATHH U CaMOCTOS-
TEJIbHOM pa0OoThl; aHHOTUPOBAHHBIM COJICPKAHHEM OTAEIBHBIX T€M JTUCLUILIMHBL, IepedyHeM yueOo-
HO-METOAMYECKOT0 00eCTIeUeHHUs ISl CAMOCTOSITEIIbHOM paboThI U ee opraHu3aryeii; GoHIoM olie-
HOYHBIX CPEJCTB sl IPOBEJCHUS TEKYIIEH 1 TPOMEKYTOUHOM aTTecTaluy 00yJarouuxcs no auc-
[UIUIMHE; TIEPEYHEM y4eOHOM JUTEpaTyphl, PecypcoB HH(OPMATMOHHO-TEICKOMMYHHKAITUOHHOMN
cetu «HTepHET»; METOAMYECKUMH YKa3aHUSAMH U1 00y4YarOLIMXCsl [0 OCBOSHUIO AUCLIUIUINHBI.

OcHoBHas opraHu3aoHHas GpopMa 3aHATHI B By3e — JeKIus. JISKIHst — opraHn3aiuonHas
dopma unu Meros o0ydeHHUs, COCTOSALIME B MOCIEI0BATEIbHOM JUIUTEIBHOM MOHOJIOIMYECKOM
M3JI0KEHUU TIPENoaBaTeieM 3aBEpIICHHOTO (parMeHTa MaTepraia yu4eOHOM JUCIUTIIHHEIL.

Jlexuus siBnsieTcs HanOosiee ObICTPBIM, SJKOHOMHBIM CIIOCOOOM Iepesaun KOMIUIeKca 3HaHUH
rpynne oOyuaromuxcsi; o0ecreunBaeT TBopueckoe oOlleHue mnpernojaasareis ¢ Bamu, smoruo-
HaJIbHOE BJIMSIHUE Npenojaasaresns Ha Bac.

Pa3BuTne COBpeMEHHBIX TEXHOJIOTHI, 0OCOOEHHO MO MPUOPUTETHBIM HAINPABJICHUSM, TPUBO-
JUT K TOMY, YTO 4acTh y4eOHOro MaTepualia 1o KOHKPETHOW TeMe He HaIlIO elle OTPaKEeHUs B
CYIIECTBYIOIINX YYeOHHKaX, a8 HEKOTOPBIE Pa3/esibl MOPAIBHO YCTapesd, TO3TOMY JICKIIUS SBIIS-
ercs Juid Bac ocHOBHBIM McTOYHMKOM MHGpopMauuu. Jlekius Oyner 1 Bac He3ameHuma, T.K.
OTJeNIbHBIC TeMbl y4eOHUKA JTOCTaTOYHO TPYIHBI ISl CAMOCTOSATEIBHOTO U3YUeHHsI | TpeOyroT
METOAMYECKON NIepepadOTKU JIEKTOPOM.

Bama unTeHcuBHas paboTa Ha JEKIUHU M03BOJUT Bawm:

— TIOCTaBUTb M OOOCHOBAThH LM M 3a7aud oOydeHMs (KaK MO M3Y4YEHHIO COOTBETCTBYIOIIEH
IpeIMETHOM 001aCTH, TaK M B KOHTEKCTE MOJATOTOBKH K IPOPECCHOHATILHOM IS TEILHOCTH);

— TIOJYYHUTh U YCBOMTH HOBBIE 3HAHU, C(POPMUPOBATh MHTEIJICKTYaJIbHbIE U KpEaTUBHbIE yMe-
HUS 1 HAaBBIKH;

— BbIpa0OTaTh UHTEPEC K TEOPETUUECKOMY aHAIU3y MPOOJIEM COBPEMEHHBIX HAYKOEMKHUX OT-
pacinen.

Bo Bpems n3ydeHus TUCHMIUIMHBI BBl BCTpeTUTECH CO CIEAYIOUIMMHU OCHOBHBIMH Pa3HO-
BUIHOCTSIMH JICKIIUH, TAKUMH KaK:

— BBOJIHas — OPUEHTHPOBaHHAasl Ha (POPMUPOBAHHE OOLIETO MPEICTABICHHUS O TEOPETUUYECKUX
OCHOBAaXx INPEIMETHON 00JacTH, UX MECTe B CUCTEME NMPO(eCCHOHANBHON MOArOTOBKH, Jak0-
I1asi epBOHaYaJIbHOE O3HAKOMJIEHHE Bac ¢ OCHOBHBIMU Hay4YHO-TEOPETHUYECKUMU MOJI0XKE-
HUSIMH JJAHHOHW OTpaciiv 3HAHUS;

— YCTaHOBOYHasl — opueHTHpYyIolas Bac Ha UCTOUHMKM MH(POPMALIMK, JArOIAs YKa3aHUs JUIs
CaMOCTOSITENTbHOW PabOTHI M MOATOTOBKH 3a/IaHUH, MPAKTHYECKUE PEKOMEHIAINH, BBIIEIS-
fol1as HanboJiee BayKHbIE M TPYAHbIE YaCTH MaTepHala,

—  WH(QOPMAIMOHHO-UHTETPUPYIONIAs — TPEICTABISIONAs OCHOBHBIC IMOJIOKEHHS TEXHOJIOTH-
YEeCKOT0 MOJX0/1a, PEe3yIbTaThl COBPEMEHHBIX NMPHUKIATHBIX MCCIEIO0BAHUN B JaHHOH oOuna-
CTH 3HAHUIM;

—  0030pHO-CHCTEMaTH3UPYIONIAs — JIAloIIas KBUHTICCEHLUIO Kypca, MpPEeJCTaBIeHUE POJIH IO0-
JTy4aeMbIX 3HaHUI B WHHOBAI[MOHHOM IPE0OpPA30BAHNHU CTPAHBI, YTO 0OECTIEYMBAET BBIXOJ K
JanbHEeHIIeMy TEOPETHUECKOMY aHaJIM3Yy 32 peieslaMH IIePBOHAYAIBHOTO TOHUMAaHUSI.
Xorenock Ob1 00paTHTh Bamie BHUMaHUE, 94TO CyTh Iporecca 00ydeHUs TPU UCIIONIb30Ba-

HUH JIEKIUH 3aKJII0YaeTCsl B TOM, YTO Y4eOHBIN MaTepHai MoAaeTcs MelaroroM Tak, 4To OH BOC-

npuHUMaeTca Bamu npenmyinecTBEHHO Yepe3 CIyXOBOM KaHall. Bama 3amaya HaydyuTbCs KOH-

CHEKTHPOBATh OCHOBHOE COJIEp)KaHHE JICKIMH, a Mociie He€ 005A3aTeIbHO U3YYUTh MPOCTYIIaH-

HYIO TEMY T10 PEKOMEHIOBAaHHBIM JIUTEPATYPE U AIEKTPOHHBIM UCTOUHUKAM MH(DOpMAIUH.
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K Tomy e, Ha JIeKIIMM HE MPEACTABIISIETCS BO3MOYKHBIM YYHUTHIBATH BOCIIPHUATHE KaXKI0IO
u3 Bac, a Beap oHO cyry0o uHauBuayainsHo. Ha nekuun (3a MCKIIFOUEHHEM MHTEPaKTUBHBIX 3a-
HATHIA) cnabast oOpaTHas CBsI3b, HA OCHOBE KOTOPOMW IPEINO/aBaTellb JeNaeT BBIBOJ O CTETECHU
yCBOEHMsI yueOHOro mMatepuana Bamu B n1aHHbIII MOMEHT BpeMeHHU. [loaToMy Bce BONpoOCHl, KO-
TOpbIe BBl HE OHAIM BO BpeMs JIEKL[UU U HE CMOIJIM BBISICHUTH BO BPEMS CAMOCTOSITEIbHOM pa-
00TBI ¢ KHUIOH, HEOOXO0AUMO OOCYAUTH C MPENOAaBaTEeNIEM BO BpEMs MHIUBUAYAJIBHBIX U IPYII-
NOBBIX KOHCysbTanui. [locrapaiiTech He IPOIYCKaTh JIEKIUMHU, T.K. UMEHHO OHHU 3aJal0T TEMII
Bcel yueOHOI paboTe B yHUBEPCUTETE.

B mporecce nzyueHus iucuUIuInHb Bel Oynere mpuoOperats yMEHUs M HaBBIKH 110 AUCIIH-
IUIMHE Y4acTBYsl B CEMHHapax U perias npodecCHOHaIbHO-OPUEHTUPOBAHHbBIC 33/1a4M Ha 3aHs-
TUSX.

[IpakTHyeckue 3aHATHUS IPOBOJATCS B ayAUTOPHUAX WIM Y4eOHBIX JIabopaTopusax, o0opyao-
BaHHBIX HEOOXOJMMBIMM TEXHUYECKUMHU CPEACTBAMU OOYUYEHUS, BBIUHMCIUTEIBHON TEXHMKOM,
CIIPABOYHOM JIMTEPATYPOM AJIS BBIIIOJIHEHMSI paCu€TOB.

Cemunapsl - opma oOydeHus, IPH KOTOPOH MPENOAaBaTEeNb OPraHU3yeT AUCKYCCHIO IO
IpeBapUTENBLHO OIpeesIeHHbIM BonpocaM TeMbl (pasfena). K takum 3aHsaTusM Bbl 10JKHBI
3a077arOBpEMEHHO MOJATOTOBUTH TE3UCHI BBICTYIJICHUI B paMKax u3ydaemou Tembl. Ha xaxxaom
CEMHHApPCKOM 3aHATHM IPEOaBaTelb OLICHUBAET OATOTOBIEHHbIE Bamu BeIcTyIUIeHMs, Bamry
AKTUBHOCTh B JHMCKYCCHAX, YMEHHE (DOPMYyTUpOBATh CBOM MO3HIIMHU, YTO YYHUTBHIBAETCS KaK CO-
CTaBJISIOIINE PEUTUHIOBOM OLICHKH CTYIEHTOB 110 JAHHOMY IIPEAMETY.

CamocrosiTenbHas paboTa 1Mo YCBOCHHIO Y4€OHOro Marepuaia Mo JUCIHUIUIMHE MOXKET BbI-
noJHAThCd BaMu B unTanpHOM 3ane OMONIMOTEKH, yueOHbIX KaOMHEeTaX, KOMIBIOTEPHBIX Kiac-
cax, a, TAK)K€ B IOMAIIHUX YCIOBHSIX.

Bama camocrostenbHas pabora TpeOyeT Hamuuus MHGOPMALMOHHO-TIPEIMETHOro obecre-
YeHUs: Y4eOHUKOB, YYEOHBIX U METOAMYECKHUX MOCOOUMN, KOHCIIEKTOB JIEKIIMM, OMOPHBIX KOH-
CIIEKTOB, 3JIEKTPOHHBIX 00pa30BaTENIbHBIX pecypcoB. MeToauueckue marepualibl B OOJIbIINH-
CTBE ciy4aeB oOecriednBaloT Bam BO3MOXXHOCTh CaMOKOHTPOJISl IO TOMY WJIM MHOMY OJIOKY
y4eOHOro MaTepuala MM MpeaMera B LeloM. PekoMeHIyeTcsl TakKe HCIOJIb30BaTh COOTBET-
CTBYIOIIYI0O HAy4YHYI0O U CHEIHAJbHYI0 MOHOTpapUYecKyl0 U MEpUOJUYECKYIO JIUTEPATypy B
aHHOI 00JIaCTH 3HAHUH.

BrinonHenue Bcex BUAOB yueOHOU pabOThI, MPEAyCMOTPEHHON MJIAHOM, MTO3BOJIUT chopMu-
pOBaTh KOMIIOHEHThI KOMIIETEHIIMN Ha ETEIbHOCTHOM U PE(PIEKCUBHOM YPOBHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITo Bcem BuUaamM yqe6H0171 ACATCIIBHOCTH B paMKaxX JUCHUIINIMHBI UCIIOJIB3YIOTCA ayaAuTO-
puu, Ka6I/IHeTBI, OCHaAIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIN3UPOBAHHBIM 060pyZ[OBaHI/IeM.

[TepeueHp MHULIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PEKBU3UTHI MOATBEP-
JKIAIONIET0 JOKYMEHTa

HanmenoBanue criemuaibHbIX | OCHAIIEHHOCTD CIIEIIAAILHBIX IIOME-
MOMEIIEHUI IIEHUH

VueGHble ayauTopuu Ajs mpoBe-|\Meberb: yuebHas Mebens MS Office, Windows / KopmopaTtusHbie
JICHUS 3aHATUH JEKIIHOHHOTO THIIA aKaJ[eMHYECKHE JINIECH3UH GeCCPOUHbIE

Texuuueckue cpenctsa: sKpan, mpo- Microsoft Open License Ne47425744,

eKTOp, KOMIIBIOTEP

48248803, 41251589, 46314939,

Y4eOHbIe ayAUTOPUH IS Meobenp: yuebHas mebenb 44964701, 43925361 45936776
NPOBENICHUS 3aHATHI TexHUICCKHE CPE/ICTBA: IKPAH, PO~ | 4740574 4’ 418759011 41318363’
CEMHHAPCKOT'0 TUIIA, IPYIIIOBEIX U |€KTOP, KOMIBIOTEP 601026 43: ' '

MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallU

s camocTosTeNbHOM paboThl 00yYaroIMUXCs IPEIyCMOTPEHbI TOMEIIEHUS, YKOMILIEK-
TOBaHHbIE CHEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH C BO3MOX-
HOCTBIO TIOJKIIOUCHHS K ceTH «MHTepHEeT» U 00ecledeHreM JTOCTyIa B 3JIEKTPOHHYIO MH(MOP-
MalMOHHO-00Pa30BaTEIFHYIO CPEy YHUBEPCHTETA.

. IlepedeHb NTUIIEH3MOHHOTO NPO-
HauMenoBaHue nomeneHui

. OcCHaIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecrneuenus / Pex-
JUTSL CAMOCTOSITEIbHOM .
CaMOCTOSTEILHON PAOOTHI 00YIAFOIITHXCS BHU3UTHI TIOJTBEPKIAIOIIETO J10-
PpaboTHI 0OYJAOIIIHXCST
KyMEHTa

Meo0ens: yuebHas mebenb

KoMIuiekT cnenuann3npoBaHHOi MeOenn: KOMITb-
I0TE€PHBIE CTOJIBI

OO0opynoBaHue: KOMIBIOTEPHAsI TEXHUKA C TIOJI-

TTomernienue mist KJIFOYCHHEM K HH()OPMAIHOHHO- Microsoft Windows 7 pro Jluien-
CaMOCTOSITENIFHON pa0OThl  |KOMMYHHKAIIMOHHOW ceTr «HTepHeT» U 1ocTy- |31 Ne49487340
00yuaromuxcs (YUTaIbHBIA |TIOM B 3JIEKTPOHHYIO HHPOPMAIIHOHHO- Microsoft Office2007 Jlunensus

3a1 Hayunoii 6ubnmnorexu) [06pa3oBaTelibHYIO Cpely 00pa3oBaresibHOM opra- |Ned9487340
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyaoBaHue, obecrieYrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOJHOE COETUHEHHE 1 OECIIPOBOIHOE
coemuHeHHe N0 TexHomoruu Wi-Fi)

MeGens: yueOHast MeGeb Microsoft Windows XP Jluuen-
KomruiekT criermanu3npoBaHHoi Mebenn: KoMib- |3us Ned4964701

IOTEPHBIC CTOJIBI Microsoft Office 2007 Jlunen3us
O0opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C TIOI- Ne44964701

KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «/HTepHET» U 0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
obpazoBaTeNbHYI0 Cpely 00pa3oBaTeNIbHOM opra-
HU3aIlnH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyaoBaHue, 00ECIIEYMBAOIIEE TOCTYIT K CETH HH-
TepHET (MPOBOIHOE COCAUHCHHE U OSCIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

ITomemenne s
CaMOCTOSTEIIFHOU pabOTHI
obyuaromuxcs (aya. 333/A)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka AOCTHKEHHS PE3YILTATOB O0OYUCHHS 110 JUCIUILTNHE OCYIIECTBIISIETCS B paMKax
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1.

Texkyumii KOHTPOJIb YCIIeBA€MOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUAET B C€0Sl MEPONIPHUATHS MO OLECHUBAHUIO BbI-
MOJIHEHUS 3a/laHui HA MPAKTUYECKUX 3aHATHUSIX, 3aJJaHUI JUIsl CAMOCTOSITENIbHOM paboThl. Mepo-
NPUATHUS TEKYILEro KOHTPOJIS YCIIEBaEMOCTH MpHUBeieHbI B Tabnuie 7.1.

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0003-
HAdCHIe HaumenoBanue dopma KOHTPOJISI
P04 DKOHOMHUYECKas JKCIEPTU3A I/IHHOUBaI_II/IOHHLIX MpoeKTOB u|l'pynmnoBas nucKyccus
MOHUTOPHHT peaIN3allii WHHOBALIUN
ITPO7 |YupaBneHne HHHOBAIIMOHHBIMH MPOEKTaMH U porpamMMmamu | ['pynmnoBas quckyccust
P08 [IpaBoBbIE U KyJIBTYpPHBIE ACTIEKTHI B3aMMOOTHOILIEHUN B KO- | ['pynmnoBas aquckyccus
JICKTHUBE.
N3yunth 0CHOBHBIE MPAaBOBbIE U HOPMATUBHBIE aKThl B chepe | TBopueckoe 3amaHue
SKOHOMMYECCKOH, SKOJIOTHUECKOM U COIHAILHOM 0€30I1aCHOCTH
Cpo] |MP¥ MPOSKTHPOBAHUH  U3TOTOBJICHHH HPOYKUMH HAHOMH-
»kenepud. [Ipoanann3znpoBarh Ka4eCTBO MPABOBOIO COIPO-
BOJKJICHHSI UHHOBAIMOHHOM JEATEIEHOCTH B 00JIACTH HAHOWH-
YKEHEPUH.
CPO7 CrnpoexkTrpoBaTh OU3HEC-TIPOIIECC MHHOBALIMOHHOM AedTeNb- | TBOpUYecKoe 3a/aHue
HOCTH
[IpenyioxuTh KOMILJIEKC YIPABICHUECKUX pEUIeHUH 1o co3ia- | TBopueckoe 3aiaHue
Cpog |HHI0 HHVKEHEPHBIX MIPOJIKTOB B 00J1aCTH HAHOMHKEHEPHH C
Y4€TOM MPaBOBBIX U KYJIbTYPHBIX ACIIEKTOB B3aUMOOTHOMIE-
HUM B KOJJIEKTUBE
N3yunth pakTophl MEKIMYHOCTHBIX OTHOIIICHUH, MO3BOJSIO- | TBOpuUeckoe 3agaHue
CP09 [FLH€ IMPEOIONETH CHIIBI CONPOTHBICHHS HOBOBBEACHUAM. Pa3z-
paboTaTh KOMILIEKC MEPOMPHUITHIA TTO MPEOIOICHUIO COTIPO-
THUBJICHUS] UHHOBAIIMSM B KOJJIEKTHBE
7.2. IIpoMeskyTOYHAS aTTECTAIUS

®DopMBI TPOMEKYTOYHOH aTTECTAINH 110 JUCIHUILINHE TPUBEICHBI B Ta0HIIE 7.2.

Tabmuma 7.2 — DopMbI IPOMEKYTOUYHON aTTECTAINN

0603- dopma
Ounas
Ha4yeHHe OTYETHOCTHU
3au0l 3auer 2 cemecTp

13—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIEC CPEJICTBA COOTHECEHBI C Pe3yNIbTaTaMy OOyUYEHUS MO MUCIUIUIMHE ¥ WHIUKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

NJI-1 (OIK-2) Mmeer HaBbIK MPOCKTHOM AEATEILHOCTH C YYETOM 3HAHUH MPOEKTHOTO U
(bUHAHCOBOTO MEHEIKMEHTA

PesynbraTel 00y4eHus KoHTponbHbIE MEpPONPUSITHS
3HaeT OCHOBBI YIIPaBJICHUS HHHOBAIIMOHHOM JESTEIbHOCTBIO, MPO- [IPO4. 32401
eKTHBIA U ((DMHAHCOBBIA MEHE/DKMEHT ’
YMeeT npoeKTUpOBaTh MEPONPUATHSI MHHOBALIMOHHOM JAEATEIBHOCTH PO7
B 00JIaCTH HAHOWHXCHEPHH
HMeeTt HaBBIKM MPOEKTHON JEATEILHOCTH B 00JaCTH HAHOMH)KEHEPUHU CPO7
C YYETOM 3HAaHUU MPOEKTHOrO ¥ (PMHAHCOBOTO MEHEHKMEHTA

Tembl /151 TPYNIIOBO# IMCKYCCHU Ha NpakTU4eckoMm 3ansituu [1P04

1.YcroitunBoCTh MHHOBALIMOHHBIX IPOEKTOB B YCIIOBHUSIX UMIIOPTO3aMELLICHUS

2.3aBHCUMOCTh SKOHOMHYECKOHW IeIecO00pa3sHOCTH HMHHOBAIIMOHHOTO MPOEKTa OT Pa3BHUTHUS
MHHOBAI[MOHHO-UHBECTUIIMOHHON MH(PPACTPYKTYPHI

3. IIpo6GiieMbl Opranu3anyy NPOEKTHOM EATENbHOCTH B HAHOMH)KEHEPUU

Tembl /151 TPYNIIOBO IMCKYCCHH Ha NpakTU4eckoM 3ausituu [TPO7

1.IIpoGiemMbl MPOABMKEHUS Pe3yIbTaToOB B 00JIACTH CO3JaHUs HAHOCTPYKTYPHUPOBAaHHBIX MaTe-
pHANOB K IOTPEOUTEIIO

2.Pa3zpaboTka KOMIUIEKCHON MPOrpaMMbl HHHOBAIIMOHHOM JESATEIbHOCTH B 00JIACTH HAaHOMHIXKE-
HEpUHU

Tembl TBopueckux 3aganuii CP07

1. PamouHBIii ”HHOBAIIMOHHBIN MPOEKT B 0OJIACTH MPOABHKEHHSI HAHOIIPOAYKTOB

2. PaMOYHBII THHOBAIIMOHHBIN MPOEKT B 00JIACTH OpraHU3aLMHU BBITyCKa HAHOTEXHOJIOTUYECKO-
ro 000py/I0BaHHS

Teopernueckue Bonpockl K 3a4ety 3aull

Y4acTHUKM phIHKA HOBAIMI U MX IKOHOMUYECKHE OTHOILICHHS.

JIBYOKyTIME CHITBI KOHKYPEHITUH Ha PhIHKE HOBAIIWH.

Kommeprpanu3zaryst HOBILECTB.

DOKOHOMHUYECKHE KPUTEPUN MHHOBAIIMOHHOH IS TEITHOCTH

D¢ (heKTUBHOCTh KaK YHUBEPCAIbHBIM KPUTEPUN MPUHATHS PELICHUH MpPU YNpaBICHUU UH-
HOBAIIMSIMHU.

[TocTymniaeHus oT ”HHOBAIIMOHHOMN J1E€ATEIbHOCTH.

BrojxeT ”HHOBAIMOHHOTO MTPOEKTA.

DKOHOMHUYECKHE TIOKa3aTeNt 1es1eco00pa3sHOCTH U APPEKTUBHOCTH HHHOBALIMH.
O6ocHoBanue 3QPEKTHBHOCTH HHHOBAIIMOHHBIX MMPOEKTOB HAa OCHOBE OIICHKHM YHCTOTO JIHC-
KOHTHPOBAHHOTO J0X0/a (UUCTOM TEeKyIel CTOMMOCTH).

10. OcobeHHOCTH OLIEHKH 3KOHOMUYECKOH 3(P(PEKTUBHOCTH OPTaHU3AI[MOHHBIX HWHHOBAITHH.

11. YyBCTBUTENBHOCTD ¥ YCTOHYHMBOCTh HMHHOBAITMOHHBIX ITPOEKTOB K YCIOBUAM UX PEaTH3aIUH.
12. Opranusanus 5JKOHOMHUUYECKOTO MOHUTOPHHIA NP peaTn3aliii HHHOBAIIMOHHOTO ITPOEKTA.
13. ®uHaHCOBBIE ACHEKTHl MHHOBAIIMOHHOM J1EATEIIEHOCTH.

agbrwbnE

©o~N>
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14. TlonATHe M BUJBI MHBECTHLMH, UX UCIOJIb30BaHUE A (PUHAHCUPOBAHUS MHHOBALIMOHHON
NESITEeNbHOCTH: TMOTPEOUTENCKUE HMHBECTHIIMM, SKOHOMUYECKHE WM KamuTaaoo0pasy-
IOLI1E€ NHBECTULIUH, (PUHAHCOBBIE WM NOPT(HETbHbIE HHBECTHIIMH.

15. OcobGeHHOCTH peryiaMeHTallud MHHOBAIIMOHHBIX MPOIIECCOB HA MAaKpO- M MHUKPOYPOBHSX
yIpaBJIeHUs.

16. [IpoexTrpoBaHue OU3HEC-TIPOLIECCOB MHHOBAIIMOHHOM EATEIbHOCTH.

17. IH>XMHUPUHT U pPEMH)XKUHUPUHT OM3HEC-TIPOLIECCOB MHHOBALIMOHHOM JeSATEIbHOCTH.

18. Opranu3anus MOHUTOPHHTA HHHOBALMOHHOTO IpOIlecca.

19. VnpaBneHnue npoekTaMu Kak OCHOBHAsl TEXHOJIOT S pealu3allii HHHOBALUI.

20. Pa3paboTka MHHOBAIIMOHHOTO MIPOEKTA U OOECTICUCHUE €T0 PEATU3AIIHH.

21. [InaHupoBaHUE U YIPABICHUE IPOEKTOM Ha OCHOBE IPOLIECCHOI0 MOAX0/a.

22. llonsaTre ¥ onpeereHne HHHOBAIIMOHHOM MPOrpaMMbl KaK 00bEKTa yIpaBJICHUSI.

23. Colo-TeXHUUECKUH MOIX0/] K MpobiieMe YIpaBiIeHUs IPOEKTAMHU.

24. JIoKyMEeHTUPOBAaHHE MHHOBALMOHHBIX IPOEKTOB: MPOEKTHAs, IUIAHOBAas M OTYETHAs JIOKY-
MEHTalus, OPAJIOK €€ COCTABIICHHs, UCIIOIb30BAHUS U XPAHEHMUSL.

M-2 (OIIK-3) 3Haer mpaBoBbie ¥ HOPMATHBHBIC aKThl B cepe IKOHOMHUYECKOM, IKOIIO-
TUYECKON M COLMAIbHOM 0E€30MacHOCTH TMPH MPOCKTUPOBAHUHM W H3TOTOBJICHUH MPOIYKIIUU
HAaHOMHXKEHEPUU

PesynbraTel 00y4eHus KoHTponbHbIE MEpONPUSTHS
3HaeT HOPMaTUBHO-TIPABOBYIO 0a3y OpraHU3aIMA HHHOBAIIHOHHOM
JESITEIIbHOCTH B 00JIACTH HAHOMH)KEHEPUH, 00ECTIEYMBAIOIIYIO SKO-
HOMHYECKYIO, SKOJIOTHICCKYIO U COIMAIbHYIO 0€30ITacCHOCTh y4acT-
HHUKOB MHHOBAILIMOHHBIX IIPOLIECCOB

CPO1, 3a401

Tembl TBopueckux 3axanuii CP01

1. HpOﬂHaJ'II/IBI/IpOBaTB KauCCTBO IPAaBOBOI'0 COMMPOBOXIACHUSA I/IHHOBaHHOHHOfI JACATCIbHOCTH B
00J1aCTH HAaHOMHKXEHEPHH.

2.Pa3zpaboTaTh KOMIUIEKC MEpOIPHATHHA TIO0 COBEPIICHCTBOBAHUIO IPABOBOTO PETYIHPOBAHUS
HKOHOMHUYECKOM, IKOJOIMYECKONH M COIMaIbHON 0€30MacHOCTH NMpH MPOSKTUPOBAHUU U H3TO-
TOBJICHUHW NPOAYKINHN HAHONHKCHCPUU

TeopeTnueckue Bonpocsl K 3a4ety 3aull

1. IIpaBoBbIe M1 HOpMATHBHBIE aKThl B cpepe IKOHOMUUECKOH OE30MacCHOCTH MpU NMPOEKTUPOBA-
HUH U U3TOTOBJICHHUU MMPOAYKIIMY HAHOWHIKCHCPHUU.

2. IlpaBoBbIe 1 HOPMATHBHBIE aKThI B c(hepe IKOJIOTHUECKOI 0€30MacHOCTH MPU MPOSKTHPOBA-
HHUHW WU U3IOTOBJICHHUU IMPOAYKIIMY HAHOWHKCHCPHUU.

3. IlpaBoBBIE M1 HOPMATUBHBIE aKThI B c(hepe colnanbHO 6€30MacHOCTH MPU MPOSKTUPOBAHUU U
HU3TOTOBJICHUU NPOAYKIINN HAHOWHKCHCPUH.

M/-1 (OIIK-6) NMeer ombIT NPUHSATHS OTBETCTBEHHBIX PEIICHUMN, C YUETOM MPABOBBIX U

KYJIBTYPHBIX aCIIEKTOB B3aMMOOTHOIIICHUI B KOJUIEKTUBE
PC3yJII)TaTBI 06y‘{€HI/IH KOHTpO.]'H:HBIe MCPOIIPUATUA

3HaeT NpPaBOBbIC U KYJIbTYPHBIE ACIIEKTHI B3AMMOOTHOIIEHHUH B KOJI-
JIEKTHUBE MPU pealn3allii HHHOBALIMOHHOM ITOJIUTHUKHU.
YMmeer 000CHOBaHHO MPUHUMATh YIPABIEHYECKHE PELICHHUS CP08
HmeeT onbIT pazpabOTKyU YIIPaBIEHYECKUX PEIICHUU U TPEOI0TICHHS
COIPOTHUBJICHUs] HHHOBALMSIM B KOJUICKTUBE

ITPO8, 3au01

CP09

Tembl 1J1s1 TPyNNOBOH IMCKYCCHH Ha NpakTH4eckoMm 3ansituu [1P08




28.04.02 «HaHOUHKEHEPHS»
«HaHoWHXeHepHs B MAITHHOCTPOCHU I

1.MexaHu3Mbl IPEOI0JIEHUS [ICUX0JI0TMUYECKON NHEPLIUU.
2.Kpoc-KynbTypHbIE Pa3InyMs U UX BIUSAHUE HA TBOPUECKYIO JEATEIBHOCTh B KOJUICKTHUBE.

Tembl TBOpUeckux 3axanuii CP08

1. TlpennoxuTh KOMIUIEKC YIPaBICHYECKUX PEIICHUN MO CO3/1aHUI0 MH)KEHEPHBIX MIPOIYKTOB B
00J1aCTH HAHOWH)KCHEPUU C YYETOM IPABOBBIX U KYJIBTYPHBIX aCIEKTOB B3aMMOOTHOIICHHUHA B
KOJUUICKTHUBE

Tembl TBopueckux 3axanuii CP09

1. U3yunuth QaxTopbl MEXIMYHOCTHBIX OTHOLIEHUH, MO3BOJISAIOLIME MPEOJOIETh CHIIBI COIPO-
TUBJICHUS] HOBOBBEJIEHUSAM. Pa3zpaboTarh KOMIIEKC MEPOIPUITHH 110 IPEOJO0TIEHUIO COIIPOTHUB-
JIEHWs UHHOBAIUSM B KOJIJICKTHBE.

Teopernueckne Bonpocsl k 3a4ery 3aul1

[IpaBoBbIE U KYJIBTYPHBIC ACTIEKTHI B3aUMOOTHOIIICHUM B KOJJICKTHUBE.
VYrpasiieHue KOJJIEKTUBOM (TPYIIOi) B Mpoliecce BHEAPEHUS HOBOBBEACHHIA.
[TonuTHka BHEAPEHUSI HOBOBBECHHIA.

ConeprxkaHue U cTaguu IpoLecca MPUHATHS YIPABIECHYECKOTO PEIICHHUS.
Crieninuyaeckue 9epThl IpoIecca ypapieHUs.

OpranuzaluoOHHbIEC PEIICHHUS.

Kpurepuun npuHsaTHS yIPaBIEHYECKOTO PEIICHUSI.

®opMasnbHbIE NPABWIH U MPOLEAYPHI IPUHATUS YIPABICHUYECKOTO PELICHHUS.
DakTOpbl MEAKIIMUYHOCTHBIX OTHOILIECHUH, MO3BOJIAIONINE MPEOAOTETh CHIIBI CONMPOTHBICHUS
HOBOBBEJCHHUSIM.

CoNoOR~WNE

8.2. Kpurepuu u mKkajbl OlleHUBAHUS

8.2.1. llIxamnbl orleHUBaHUS

JI71s KOHTPOJILHBIX MEPOTIPUSATHI YCTAHABIMBACTCS MUHUMAILHOE U MAKCHUMAIBHOE KOJIH-
4eCcTBO 0aJIJI0OB B COOTBETCTBHM C TaOmiei 8.1.

KoHTponpHOE MepomnpusTHe CUUTAeTCs MPONUICHHBIM YCIENIHO MPU YCIOBUU Habopa Ko-
JIMYeCcTBa 0AJJIOB HE HMYKE MUHUMAJIBLHOTO.

Pe3ynbrar 00y4deHus O TUCHUIUIMHE CYUTAETCSA JOCTUTHYTHIM MPU YCIEIIHOM MPOXOXKIe-
HUU 0OyYaIOMUMCSl BCEX KOHTPOJIBHBIX MEPOIPHUSTHH, OTHOCSIIUXCS K JAaHHOMY pPe3yiIbTaTy
o0OyueHusl.

Tabnuua 8.1 — [1Ikasbl olleHUBaHMsI KOHTPOJIBHBIX MEPOIPUATHIHA

0603- KonmdaecTro 6amior
HaumenoBanue ®opMa KOHTPOJIA -
Ha4YeHue min max
DKOHOMHYECKasi DJKCMEpPTH3a HWHHOBA-|TPYMIIOBas AUCKYC- 2 5
[1PO4 |uUMOHHBIX MPOEKTOB U MOHUTOPHUHT pea- cus
JIM3aIMy MTHHOBAITUH
P07 VYrpaBneHne UHHOBALIMOHHBIMU MPOEK- |TPYNIIOBask JTUCKYC- 2 5
TaMH U IPOTPAMMaMH cus
P08 [IpaBoBbIE 1 KyJIBTYPHbIE aCIEKTbI B3a- | IPYINOBas AUCKYC- 2 5
MMOOTHOIIICHUN B KOJIJIEKTHUBE. cus
N3yunTh OCHOBHBIC MPABOBBIE 1 HOPMA- | TBOPYECKOE 3a/1a- 2 5
Cpo] [TMBHbIC aKThI B cdepe YKOHOMUYECKOMH, HUE
HKOJIOTMUYECKOH U coIMalbHOM Ge3omac-
HOCTH IIPU MPOEKTUPOBAHUHU U U3TOTOB-
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0603- HanmenoBanue dopma KOHTPOJIS

KommuectBo 0auroB

JICHUU ITPOYKLIIMM HAHOWHKEHEPUU.
IIpoananu3upoBaTh Ka4€CTBO IIPABOBO-
IO COIIPOBOKJEHUSI NHHOBALlUOHHOMN
NesITeIbHOCTH B 00J1aCTH HAHOUHKEHe-
puu.

CrpoexTrpoBaTh OU3HEC-TIPOLIECC HH-
HOBALIMOHHOM JIESITEIBHOCTH

TBOPYECKOC 3a1a- 2
HUC

CP0O7

[IpenioxuTh KOMILIEKC yIpaBieHYe-
CKUX PELICHUH 110 CO3/IaHUI0 UHKEHEP-
HBIX IPOAYKTOB B 00J1aCTH HAHOUHXKeE-
HEpHUHU C yYETOM IIPABOBBIX U KYJIBTYp-
HBIX ACTIEKTOB B3aMMOOTHOILICHHI B
KOJJIEKTHUBE

TBOPYECKOC 3a1a- 2
HUC

CP0O8

N3y4nTh (HhakTopbl MEKITNIHOCTHBIX
OTHOILICHUH, ITO3BOJISIOIIIE TIPEOJI0TIETh
CHJIBI COIIPOTHBIICHUSI HOBOBBEICHUSIM.
PazpaboTare KOMITJIEKC MEPOTIPUSATHIA
0 MPEOJIOTICHHUIO CONPOTHBIICHHS HH-
HOBalMAM B KOJIJICKTHUBE

TBOPUYCCKOC 3a/ia- 2
HUC

CP09

3au01 [3auer 3a4eT 17

40

8.2.2. Kpurepuu orieHuBaHHs

[Ipn oueHuBaHMM pe3ynbTaTOB OOYYEHHS MO JUCLUIUIMHE B XOJE TEKYLIEro KOHTPOJISL

YCIICBAEMOCTHU HUCIIOJIB3YIOTCA CICAYIOMIUC KPUTCPUH.

I'pynnoBas quckycceus

Yuacmue 6 epynnoeoti ouckyccuu 6o epems 006CysHcoeHuss NPOOIEMHBIX BONPOCOB NO pazoe-

JIy OUCYUNIUHBL (OYEeHKA NO 0OHOMY U3 Kpumepues)

Onucanue pe3yiibTaTa JCATCIbHOCTU o6yqa}01ueroc;{

OneHka

He yuacmeoean 6 ouckyccuu, evbickasauHvle uoeu He OmHOCAMCA K 00CyHcoaemol
meme Uy co0epucam NPUHYURUAIbHBLE OUUOKU

0

Ilpeumywecmeenno cmumyabHO-NPOOYKMUBHIL YPOBEHb UHMENIEKMYAIbHOU aK-
MUBHOCMU 8 OUCKYCCUU, CIaD0e 3HAHUE KNI0UeBbIX KOMNOHEHMO8 U3y4aemol OUcyu-
NAUHbL 8 KOHMEKCMe 00CyHC0aemMo20 60Npoca, HaIudue 3Ha4UMbIX OUUOOK 6 BbICKA-
3bl6AHUSAX

Ipeumywecmeenno cmumyabHO-NPOOYKMUBHIL YPOBEHb UHMENIEKMYAIbHOU aK-
MUBHOCNU 8 OUCKYCCUU, 3HAHUE KIH0UeBblX KOMNOHEHMO8 COOEPHCaAHUS U3YUaemMol
OUCYUNTUHBL 8 KOHMEKCIMeE 00CYyHcOaemMo20 60Npoca, Omcymcmesue sSHa4uMblx Ouli-
OOK 8 8bICKA3bIAHUSX

Ilpeumywecmeenno sspucmuyeckuii ypoeeHb UHMENLIeKMYANbHOU aKMUGHOCU 6
ouckyccuu, 3HaHue U yYyemkoe NOHUMAHUE KIIOYEeBblX KOMNOHEHMOS8 COOEpHCAHUs
uzyuaemou OUCYUNIUHbL 8 KOHMeEKCme 00CyHc0aemo2o 60npoca, nocmpoeHue 102u-
YecKoU Yenouku paccysicoeHull 0l NoAy4eHUs H08020 3HAHUS & npoyecce 00CyHcoe-
HUs

Ipeumywecmeenno 3spucmuueckuti ypogeHv UHMENIeKMYAIbHOU AKMUSBHOCMU
ouckyccuu, 3HaHue U YemkKoe NOHUMAHUE KIIOUEBblX KOMNOHEHMOB8 COOEPHCAHUs
usyyaemor OUCYUNIUHbl 8 KOHMeKCme 00CyHcoaemo20 80npocd, sHaHue cneyu@uru
00CyAHCOaeMbIX 60NPOCO8, NOHUMAHUE MeCma NOYYaAeMo20 3HAHUs 6 00wel CMmpyK-
mype Hay4Ho2o, 83aUMOCEsA3U NOIY4aeMo20 3HAHUS C NPOPecCUOHATILHOU esmellb-

17—
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HOCMbIO

Kpeamusnwiii yposenv unmennekmyanbHot akmugHOCmuU 8 OUCKYCCUU, CUCTEeMamu- 5
3UPOBAHHOE 3HAHUE COOEPHCAHUU UZYUAEMOU OUCYUNIUHBL 8 KOHMEKCmeE 00CyHcoa-
eMo20 80Npoca, aHaIU3 NPOOIEMHBIX MOMEHMO8 U NePCNEeKMUB PA3GUMUSL NOTYYeH-
HbIX 3HAHULL OISl YCNEWHO20 YIPAGIEeHUsL UHHOBAYUSMU 8 HAHOUHIICEHEPUU

TBopueckoe 3a1aHue

Omnwucanue pe3yabTara IeTeIIbHOCTH 00YJaroIEerocst OrneHka
3aoanue He 8bInOIHEHO 0
Tema 3a0anus 6 pabome He packpvima 1
Tema 3a0anus 8 pabome He packpvlma NOIHOCMbBIO, HO eCMb KOHYENnmyaibHbie no- 2
JIOJICeHUS! 83271510a 00yUarowe20cs Ha npooiemy
3adanue 8vINOIHEHO NOTHOCMbBIO, HO eCMb NPOMUBOPEYUsL 8 PACCYHCOEHUSAX U Bbl- 3
CKA3bl8AHUSL, HEe COOMBEMCMBYIOuUe COBPEMEHHOMY COCMOSIHUIO HAYKU
3adanue 6vbINOIHEHO NOTHOCMbIO, NOKA3AHO 6lA0EHUE OCHOBHBIMU NOJIONCEHUIMU 4
0anH020 paszoena y4eOHou OUCYUNIUHBI
3adanue 6bINOIHEHO NOIHOCMBIO, NPOOEMOHCHPUPOBAHO MEOPYECKOe BOCHPUSMIUE 5
COBPEMEHHBIX NOOX0008 K YNPABIeHUI0 UHHOBAYUOHHBIMU NPOYECCamUl

[Tpu oueHuWBaHUM Pe3yabTATOB OOYYECHHUS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTallUU UCIOJIb3YIOTCS CICAYIOIINE KPUTEPUHN.

3auer (3aul1).

3a/ilaHue COCTOUT U3 4 TEOPETUUECKUX BOIIPOCOB.

Bpewms Ha moaroToBky: 45 MUHYT.

Kaxnpiii TeopeTndeckuii Bonpoc onieHuBaeTcs MakcumanbHo 10 Oamiamu. MakcuManbHOe
CyMMapHoe KoinuecTBo OannoB — 40.

KpI/ITepI/II/I OLICHMWBAHMWA OTBCTA Ha TGOPCTI/I‘leCKI/Iﬁ BOIIPOC

MakcumanbHOe
IToka3zarens
KOJIMYECTBO 0aJLIOB

3HaHUE ONpeIeNIEHU OCHOBHBIX MOHATUH, TPAMOTHOE YIIOTPEOICHUS 2
HOHSTHH
[ToHOTA pacKphITHs BOTIpOCca 3
YMeHnE PACKPBITE B3aUMOCBA3HU MCKAY OTACIbHBIMU KOMIIOHCHTaAMU
(MOHATHSIMU M MOJICTISIMH, TEOPEMAMH U UX TPUMEHEHHEM, TAaHHBIMHU U 3
dbopMynaMu H T.11.)
OTBeTHI Ha IOTIOJIHUTEIBHBIC BOPOCHI 2

Bcero 10

NtoroBasi oreHka Mo MUCHUIUIMHE BBICTABISETCS C YYETOM PE3YJIhTAaTOB TEKYIIETO KOH-
TpoJsi (MPUBEACHHBIX K HOpMe B 60 6AIIOB) C HCTIOIH30BAaHUEM CIEAYIONICH MITKATIBI.

OreHnka Ha6pano 6amios
«3aYTEHOY 41-100
«HE 3a4TEHO» 0-40
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu

OIIOIL

I[I/ICHI/IHJ'II/IHa BXOOUT B COCTaB 00s13aTeNIbHOM YacTH O6pa3OBaTeHBHOI>'I IIporpaMMmbl.

Ta6muma 1.1 — Pe3yapTaThl 00y4eHHUs 11O JUCITUTIIMHE

Kox, HammMeHoBaHHE
WHIUKATOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-5. Cnioco0eH UCno/1b30BATh HHCTPYMEHTAPHUI (pOPMATH3AMH MH/KEHEPHBIX, HAY Y-
HO-TEXHUYECKHX 33124, IPUKJIAHOE MPOrPpaMMHOe obecrevyeHne 1Jisi MOJAeTUPOBAHUSA U
NMPOEKTHPOBAHHUS 00bEKTOB, CHCTEM H MPOLIECCOB

NJI-1 (OIIK-5)

3HaeT coBpeMeHHbIe HHDOP-
MallMOHHBIE TEXHOJIOTUH JJIS
cbopa u 006paboTku uHDOP-
Malliu, CIIOCOObI HHTEpIIpe-
TalUU MOJYYCHHBIX JTAHHBIX,
OCHOBHBIE BO3MOKHOCTH
MPUMEHEHUS TTPUKIIATHBIX
MPOTPaMMHBIX CPECTB JJIS
MOJICTTUPOBAHUS U MPOCKTH-
pOBaHUS 0OBEKTOB, CUCTEM U
IIPOLIECCOB

3HACT COBPCMCHHBIC I/IH(I)OpMaIII/IOHHI)IC TEXHOJIOI'nHu

3HAET COBPEMEHHBIE TPOTrPAaMMHBIE CPEJICTBA AaBTOMATU3AIIUU
MIPOEKTHBIX PaboT

YMEET MPOBOJAUTH KOHCTPYKTOPCKOE TPOEKTUPOBAHNE HOBBIX U
COBEPIIIEHCTBOBAHUE CYIICCTBYIOIIMX U3 B chepe mpo-
(hecCHOHATBLHOM e TEIIEHOCTH

YMEET OLICHUBATHh BO3MOKHOCTHU ITPUMCHCHU S MCTONOB MATC-
MaTUYCCKOI'O aHaJIM3a U MOACITIUPOBAHUA MTPHU PCHICHUN MHXKC-
HCPHBIX 3a1a4

HUMCECT OIIBIT MOCTPOCHUS IJIOCKUX U ITPOCTPAHCTBECHHBIX MOAC-
JIEll HAHOTEXHOJIOTHYECKOT O O60py,[[OBaHI/I$[

HMEET OIBIT TPOBEJIEHUS pacYeTOB B 00JaCTH HAHOTEXHOJIOTH-
YEeCKOIro 000pYA0BaHUs U MIPOIIECCOB C UCIIOIb30BAHUEM MTPH-
KJIAJIHBIX IIPOTPaMM

OIIK-7. Cnioco0eH pa3padaTbIBaTh H AKTYAJIU3HPOBATH HAYYHO-TEXHUYECKYI0 JOKYMEH-

TALMIO B 00J1aCTH HAHOUHIKEH

epuu

NJI-2 (OIIK-7)

3HaeT OCHOBHBIE MOAXOIBI K
pa3paboTKe HOPMATHUBHO-
TEXHUYECKOH JTOKYMEHTAIINH

3HAeT COCTaB KOHCTPYKTOPCKOW IOKYMEHTAIlMM M HOpPMAaTHB-
HBIX JOKYMCHTOB, PCrIIaMCHTUPYIOIIHUX €€ COACPKAHUC U
oopmienue

3HaeT METOJIUKU COCTABJICHHS TEXHUYECKUX 3a/laHUI U COCTaB
IIPOEKTOB Ha BCEX CTAAMSIX Pa3pabOTKH

YMECT UCIIOJIB30BaTh HOPMATHUBHYIO U TCXHOJIOTUYCCKYHO TO-
KYMCHTaUUIO JJIA IMMTPOCKTUPOBAHUA U COIIPOBOXKIACHUA TEXHU-
YeCKUX 00BEKTOB B HAaHOWHKCHCPUHN

BJIaZICCT HABbIKaMU MCITIOJIB30BaHUA COBPEMCHHBIX CUCTEM IIPO-
CKTHUPOBAHHUS TIPU BBIOJHEHUH POCKTHBIX PAa0OT B MAIITHMHO-
CTPOCHUU

PeSYJ'IBTaTI)I 06yquHs[ M0 AUCHUIIMHE JOCTUTAIOTCA B paMKaX OCYHICCTBJICHUA BCEX BHU-
J0B KOHTAKTHOM U CaMOCTOSTEIbLHOMN pa6OTBI OGy‘l&IOH.[HXCH B COOTBCTCTBHU C YTBCPKACHHBIM

y4eOHBIM IJIaHOM.

WNHaukaTopel JOCTHXKEHHUS KOMIIETEHIIMH CUHUTAIOTCS C(HOPMHUPOBAHHBIMH IPH JOCTHIKE-
HUM COOTBETCTBYIOILUX UM PE3yJIbTATOB OOYUECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0bEM AUCUUILUIMHBI COCTABIAET 8 3aUETHBIX €IUHUILI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHHM C YTBEPKACHHBIM YUEOHBIM IIAHOM.

dopma 00yueHus
Ounas
Buner pabor 5 3
ceMecTp CeMecTp

Konmaxkmmnasn paboma 65 39
3aHATUSA JIEKIIMOHHOI'O THIIA 16 16
71a00paTOPHBIC 3aHATHS 16 16

MIPAKTUYCCKHUE 3aHATHUS 32

KypCOBO€ POEKTUPOBAHUE 2

KOHCYJIbTaIlH 2

POMEKYTOYHAs! aTTeCTALIUS 1 3
Camocmoamenvuasn paboma 79 105
Bcezo 144 144
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3. COAEP) KAHUE JUCIUITJINHBI

Tema 1. Ilpoyecc npoekmupoeanus u 00veKmuvl NPOEKMUPOBCAHUAL.

Buner nznenuit. Cranuu pa3paboTku. Buasl 1 KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JIOKY-
MeHTOB. CHCTEMBI aBTOMATH3UPOBAHHOTO TPOSKTUPOBAHUS KAaK KOMILIEKC CPEJCTB aBTOMATH3Aa-
[[UU POCKTUPOBAHUS.

[IpakTHueckue 3aHsTUSA
ITPO1. O630p Bo3moOxkHOCTEN coBpeMeHHBIX CAIIP nis moaiep:kku BCeX CTaauil MpPOeK-
THPOBAHUSL.

JlaGopaTopHbie pabOThI
JIPO1. N3yuyenue u ananu3 npuHuunoB noctpoeHus 2D u 3D o6wekToB B CAD cucremax
OTEUYECTBEHHOI'O U 3apy0eKHOT0 MTPOU3BOJICTBA.

Tema 2. Tononozuueckoe npoekmupoganue.

MeTtobl TOnoNOrNYeCKOro npoekTupoBanus. CTpykTypHble Mojenu. [lnanupoBanue, pe-
anu3anus U cOopka 3aJaud KOMIIOHOBKH, Pa3MELICHHUs, TPACCUPOBKU U aITOPUTMBI UX pellie-
HUS.

[IpakTueckue 3aHATUS
[TP02. Pemienue 3agauyu KOMIIOHOBKH TEXHOJIOTHYECKOTO0 000OpYAOBaHHSA Ha HECKOJIBKUX
YPOBHSX.

JlaGopaTopHbie pabOThI
JIP02. Pa3merienne o0opyaoBaHus u TpaccupoBka Tpybonposoaos B T-Flex CAD.

Tema 3. Ilapamempuueckuii cunmes.

Maremartnaeckue reoOMETPUICCKUEC MOACIIN. H03I/IHI/IOHHBI€ U METPUYCCKUC 3aa4u U all-
TOPUTMBI UX pelleHus. Tunsl mapameTpu3alMu: TaONU4Has, MepapXxuueckas, pasMepHas, Ireo-
MeTpudeckas. J[ByMepHas u TpexMmepHas napaMmerpusanus. [lapamerpsl TeOMETpUYECKUX MOJIE-
JI€l 1 OTHOLIEHMSI MEXKAY HUMM.

[TpakTHueckue 3aHATHS
ITP03. MaremaTtndeckoe ONHUCAHUE T€OMETPUUECKUX MOJENIEH.

Tema 4. Aesmomamuszayus oghpopmnenus KOHCMPYKMOPCKOU OOKYMEeHMAYUU.

TpeboBanus k nojacucteMaMm (HOpMUPOBAHHS TEKCTOBOW M rpaduyeckoil JOKyMEHTAIUH.
[Tporotumns! fokyMeHTOB. YHupukamus u cranaapruzanus. Obo3HadeHre u3aeauil 1 KOHCTPYK-
TOPCKHUX JOKYMEHTOB. J[Manorossle NpUEMBI.

IIpakTHueckue 3aHATHS
[TP04. Victionb3oBaHMe AMATOTOBBIX MPUEMOB O(POPMIICHHSI TEKCTOBOW M TpaduyecKoit
JIOKYMEHTAIUU.

JlaGopaTopHbie paboThI
JIP03. OdopmiieHre TEXHUYECKON TOKYMEHTAIlUd MPOEKTa C MCIOJIb30BAaHUEM BCTPOCH-
HBIX BO3MOKHOCTEN pa3nuuHbeix CAIIP
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Tema 5. 0630p koncmpykmopckux CAIIP u ux npoekmupyroujux noocucmem.

«Jlerkue, cpenuue, Tsokeabie» cucrembl. AutoCAD, Kommac-3D, T-Flex CAD, AutoDesk
Inventor, SolidWorks — nocrouncTBa, HeOCTATKH, 00JaCTh pUMeHEeHUsA. CTENICHb HHTETPaIiK
CAD/CAM/CAE/CAPP/PDM. Ilepcnektusl pazsutus CAIIP. O630p Bo3MOXKHOCTEH MMapaMeT-
pPUYECKOTr0 CHHTE3a U CO3JIaHuUsI OMOIMOTEK TUTIOBBIX 3JIEMEHTOB.

[IpakTrueckue 3aHATUS
ITP0OS. Bo3aMoxkHOCTH MapaMeTpruiecKkoro cuaTe3a B coBpeMeHHbIx CAIIP.

JlaGopaTopHbie pabOThI
JIPO4. 13yuenue u aHanu3 NPUHIMIIOB FEOMETPUUECKOTO MOJIEITMPOBAHUS B COBPEMEHHBIX
CAIIP.

Tema 6. Ilapamempuueckuii cunmes 2D-zpagpuxu ¢ T-Flex CAD.

Cuctema koopauHaT ueprexka. [lapamerpuueckuii kapkac. Jlunum moctpoenus. Jlunuum
nuzoopaxenus. Ciaou. YpoBHU BUAUMOCTH. OCHOBHBIE MPUEMBI pealu3alud TeOMETPUYECKON
napametpusanuu. [lepemennsie. Buennue nepemennsie. JlelicTBus (onepamuu) B BEIPAKECHUSX.
OyHKIHMH paboThl ¢ epeMeHHbIMH. Penaktop nepemeHHbIX. ba3pl JaHHBIX U MX CBA3b C Mapa-
MEeTpamMu U3JIeIusl. DJIEMEHThI YIIPaBICHUSI.

[IpakTrueckue 3aHATHS
[TP06. [Ipuembl reoMeTpUUECKOMN MTapaMeTpU3alivH.

JlaGopaTopHbie pabOThI
JIPOS. Peanuzanus reomerpudeckoi 2D mapameTpusanu Npu NOCTPOCHUU THUIOBBIX Jie-
TaJiel TEXHOJIOTMYECKOro 000pYI0BaHUS

Tema 7. Inemenmot opopmnenusn 2D-uepmedscei ¢ T-Flex CAD.
OcHoBHas Haanuck. Pazmepsl. lltpuxoska. Jlomycku dhopmsl u pacnionoxenus. [1lepoxo-
BaTocTh. Ocu. Ueprexxnbie BuAbl. [ pynmsl anementoB. Haanucu. TaGnuiib!.

[TpakTyeckue 3aHATHS
[TP07. Ucnonp30BaHue 3J1eMEHTOB 0(hOPMIIEHUS YepPTEKEN I CO3aHusl TOKYMEHTALUU B
cootBercTBUE ¢ TpeboBanusmu ECK/I.

JlaGopatopHble paboThI
JIP06. TToaroroBka pabo4ynx 4epTekel THUIOBBIX JeTaliell TEXHOJOTn4eckoro obopyaoBa-
HUSI ¢ HCcnoJIb30BanueM cpeact opopmuenus T-Flex CAD.

Tema 8. Cozoanue coopounvix 2D-uepmednceii ¢ T-Flex CAD.

Crneuunduxa paboTsl co coopouHsiMu uepTekamu. [lonarue ¢gparment. CpoiicTBa ¢par-
MEHTa B KOHTeKcTe cOopku. PegaktupoBanue ¢pparmenToB. CChUTKU. YTIIpaBiIeHUE BUIUMOCTHIO
00BEKTOB (hparMeHTa IpU BCTaBKE B COOPKY — CIIOM, YPOBHHU, IPHUOPHUTETHI. BEKTOpHI U TOUKU
npuBs3KU. KOHHEKTOPEI.

[Tpuembl co3ganusi COOPOUYHBIX YepTEKEH METOJOM «OT AeTajell K y3i1y (CHU3Y-BBEPX)» U
«OT y3J1a K JIeTajsiM (CBEpXY-BHU3)».

[IpakTuueckue 3aHATUS
[TPOS8. Tlpuemsl co3maHusi COOPOYHBIX UEPTEKEH METOIOM «OT JeTajed K y3iy (CHU3y-
BBEPX)» U «OT y3J1a K JeTasIM (CBEPXY-BHHU3)».
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JlaboparopHbie pabOTHI

JIPO7. Co3nanue ¢pparMeHTOB U COOpOUHBIX 2D-uepTekeit METOIOM «CHU3Y-BBEPX).

JIPOS. Coznmanne cOOpovHbIX 2D-uepTekeil MEeTOI0M «CBEPXY-BHU3» U BBHITIOJIHEHUE JETa-
JIUPOBKH.

JIP09. ABTOMAaTHYECKOE CO3/IaHUE CIICIH(PUKAIIHA.

Tema 9. Ilapamempuueckuit cunmes 3D-cpaghuxu ¢ T-Flex CAD.

bazoBeiii Meron co3nanus 3D-rpaduku — paboyasi MIOCKOCTh, 3JEMEHTHI (hopmMooOpa3o-
BaHUS, ornepanuu BBITAJIKHUBAHUS, BpaIeHus, JIOTHYECKOI0 o0BeauHE-
HUs/BeIUMTaHUs/TIepeceueHus. Onepanuu: CriakuBaHUE, IO CEUYCHUSM, 10 TPACKTOPHH, OTBEP-
ctue, pedpo, OTCEUeHHE, YKIIOH, ciupalib. Konuu u MaccuBbl.

Peanm3zanus MeToza mocTpoeHus — oT yeprexa k 3D-mozaenu.

Coznanue BUI0B, pa3pe3oB Ha 0aze 3D-monenu.

Marepuansl. IcTouHHKH CBETA.

JlaGopaTopHbie pabOThI

JIP10. ITapamerpuueckuii cunte3 3D-Moneneil THIOBBIX JeTalell TEXHOIOrMYEeCKOro 00o-
PYAOBaHUS METOJIOM OT uyepTexka k 3D-mozenu.

JIP11. I[Tapamerpuueckuii cunte3 3D-Moneneil THIOBBIX JeTalell TEXHOIOrMYEeCKOro 00o-
pyaoBaHus 0a30BBIM METOJIOM B TPEXMEPHOH CLICHE.

Tema 10. Cozoanue coopounvix 3D-mooeneii ¢ T-Flex CAD.

[Tprembl TO3UITMOHUPOBAHUS (PATMEHTOB B TPEXMEPHOH CIieHe. AJaNnTUBHBIC (parMeH-
Tol. Conpspkenus. Ctenenu cBo6oabl. Mcnons3oBanue 3D-0MOIMOTEK CTAaHIAPTHBIX 3JICMEHTOB.
Coopka u pazbopka mogeneit. 3D paccranoBka. 3D mranupoBka. CBapka. [letanupoBka.

JlaGopaTopHbie pabOThI
JIP12. Coznanue cOopouHbix 3D-Mozenei.

Tema 11. Coz0anue munogvix napamempuueckux 3J1€MeHmo8 mexHoa02u4ecKozo 000pyoo-
6AHUA U COOCMEEHHBIX OUOMUOMEK.

bassl nannbsix (BHyTpeHHue u BHemrHHE) B T-Flex CAD u ux cBf3b C peJakTopoM mepe-
MeHHBIX. Co3/1aHke IEPEMEHHBIX Ha OCHOBE 0a3bl JAHHBIX. DJIEMEHTHI YITPABJIICHUS U UX CBS3b C
BHEITHUMH nepeMeHHbIMU. KoHduryparus 6u011oTek 1 MEHIO JOKYMEHTHI.

JlaGopatopHble paboThI
JIP13. Co3gaHue TUIOBBIX TApaMETPUUECKUX SJIEMEHTOB CBAPHBIX aIllIapaToB.

Tema 12. Cneyugpurauuu ¢ T-Flex CAD.
CpoticTBa crnenudukanuu. Penakrop crenudpukanmii. CBsS3b cO COOPOYHBIM UYEPTEIKOM.
ABTOMaTHueckas reHepanus. Bkitouenne B crienupuKamuio. IKCIOPT.

Tema 13. Anumauusn oeurcenusn mexanuzmos u y3noe. Onmumuzayus mooeu.

Bri6op onpenensromux nepeMeHHbIX. 3a/laHie HavyalbHBIX KOHEUHBIX 3HAUEHUH M Iara.
Coznanue mynpTUMenua (aiina. 3aganue Ha onTuMu3anuio. [lapamerpsl onTUMHU3aUU. AJro-
PUTMBI ONITUMU3ALINH.

JlaGopatopHbie paboThI
JIP14. KunemMatn4eckuii aHaau3 U aHUMAalus JIBUKEHUS TJIOCKOTO PhIYaXKHOIO MEXaHU3-
Ma.
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Tema 14. IIpounocmmuoii u mennosoii pacuem koncmpykyuii ¢ T-Flex CAD - Ananus.
[TocTaHOBKa 3a/1auy KOHEUHO-JIEMEHTHOTO M IMHAMUYECKOI0 aHayIn3a. [ 'eHepanus ceTku.
Marepuan. Harpyxxenue. Orpannuenue. TemoBas Harpy3ka. PesynpraTsl. OTueThl. DKCHIOPT.

JlaboparopHbie pabOTHI
JIP15. IIpounocTHO# pacyer npocTpaHncTBeHHON KoHCTpyKIuu B T-Flex CAD — Ananus.

CamocrosiTesibHas padora

OIIHI/IM N3 OCHOBHBIX BHUIOB ACATCIBHOCTU CTYACHTA ABJIACTCA CAMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIIOYAeT B ce0s M3ydYeHHE JIEKIIMOHHOTO MaTepuala, yueOHUKOB U y4eOHbIX MOCOOUH,
MOJITOTOBKY COOOIICHHI, BEITIOJTHEHHUE 3a/IaHUI TIPEIO1aBaTelIsl.

BHeaynuropHas camocTosiTeNibHas padoTa BKIIOYAET U3YyUCHHE TEM TEOPETUUYECKOTO Kyp-
ca, 3aIJJAHMPOBAHHBIX JIJISI CAMOCTOSITETIHHOTO OcBoeHHs. CaMocTosITeIbHas paboTa CTyJeHTOB
OpraHU3yeTcs 10 BOIPOCaM B COOTBETCTBUU C TEMOU pacCMOTPEHHOM B X0J1€ ayAUTOPHBIX 3aH -
tuid. KOHTpOIh caMOCTOSITENIbHON pabOThI CTYACHTOB OCYIIECTBISIETCS MPU IPOBEPKE pe3yibTa-
TOB MPAKTUYECKUX 3aHATHH, 3aIIUTE 1aOOPaTOPHBIX pabOT U KypCOBON pabOTHI.

KypcoBoe npoexTupoBanue

Boinonnenue kypcoBoil paboThl, IPeyCMOTPEHHON Yy4eOHBIM IIJIAHOM, SIBJISIETCS] BaXKHOU
YaCThIO CaMOCTOATENIBHOM yueOHOM paboThl oOydaromuxcs. KypcoBas pabora mo3BossieT 3aKpe-
OUTHh TEOPETUYECKHE 3HAHU, CHOPMHUPOBATH yMEHHE MPHUMEHSTh 3HAHUS NPU pPEIICHUH IpH-
KJIQJIHBIX 3a/1a4, HOJrOTOBUTH K BBIIIOJHEHUIO BBITYCKHON KBaTU(UKALMOHHON padoThI.

KypcoBas pabota mocpsiiieHa pa3paOoTke Bu3yalbHbIX 3D-Mozeneil HaHOTEXHOJIOTHYE-
CKOro 00OpyI0BaHHUs, MO3BOJISIOUINX MOHATh €r0 KOHCTPYKIMIO U MPUHIMI AeHCTBHs. B kaue-
CTBE 00BEKTOB NMPOECKTUPOBAHUS UCIIOJIB3YIOTCSI TEXHUUECKNE 0OBEKTHI, IPUMEHSEMbIE B TEXHO-
JIOTMM NOJYYEeHUs1 HAHOIPOIYKTOB, a TAKXKe BCIIOMOTaTelIbHOEe 000pYJOBaHUE U YCTPOICTBA.

Pabora Britouaer:

- pa3paboTKy 3D-Mo/1en1 TEXHOJOTHUECKOTo anmnapara (MalliHbl), €ro y3J10B WIN JeTanei;

- YepTeXkH, IMOJIy4EHHbIE C UCIOJIb30BaHueM 3D-Moxenei;

- aHUMAIMOHHBIN POJIMK, AEMOHCTPUPYIOLIHH paboTy 000pya0oBaHus, ero cOOpKy/pa3z0opKy Ml
JIBUKEHHE KaMephl IPU ChbEMKE 00BEKTa;

- KOHEYHO-3JIEMEHTHBIM MPOYHOCTHOM pacuer 3neMeHTa o0OpylOBaHMS C BU3yaJH3alMed pe-
3yJbTATOB.

KypcoBas paboTa cOCTOUT U3 MOSICHUTENIBHOW 3alMCKH, BKIIOYAIONIEH OMMCaHHUE 3TaroB
pa3paboOTKH, a TAKXKE IIIEKTPOHHBIX 3D-Moaenen n3aenui.

[Tpy BBHIMONHEHUH KYpCOBOM pabOTHI MOXHO HCIIOJIb30BAaTh METO/0JIOTHIO U aJITOPUTMBI,
MpeJICTaBICHHbIE B yueOHOM mocooun «TeXHOJIOrMu MPOEKTUPOBAHUS TBEPAOTENbHBIX Malllk-
HoctpoutenbHbiX u3nenui B T-FLEX CAD 3D [OnexkTpoHHBIN pecypc]: ydeOHOe mocobue /
A.A. Tlaceko, A.A. bapano, H.P. Memero, N.H. llyoun. — Tamb6oB: NU3a-so 'OY BIIO
TI'TY, 2010. — 80 c. Kuury MokHO mosyuyuTh B yueOHOM aboHemeHTe Hayunoii OubmmoTexu
OI'BOY BO «TT'TY».

KypcoBas paboTa 10omKHa COOTBETCTBOBAaTh 3a/laHHON TEMe, COJIep)KaThb BCE OCHOBHBIE
pasnensl U rpadUUecKrii MaTepual B COOTBETCTBUU C 3aJlaHUEM, JODKHA OBITh OopmIIeHa B
cootBercTBUN ¢ CTO ®I'BOY BO «TI'TY» 07-2017 «BpinyckHble KBaTU(UKAUOHHBIE PAOOTHI
U KypcoBbI€ TPOEKTHI (paboTsl). OO1IMEe TpeOOBAHUY.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. ABnykoBa FO.®D. OCHOBBI aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHUS [ DJIEKTPOHHBIN pe-
cypc]: yuebHoe ocobue/ ABnykoBa F0.dD. — DiieKTpOH. TEKCTOBBIEC JaHHBIC. — MUHCK: BpIii-
mrast mkona, 2013. — 221 ¢. — Pexxmm poctyma: http://www.iprbookshop.ru/24071. — 3bC
«IPRbooks».

l. Cunenko C.A. KommbioTepHble METOABI MPOECKTUPOBAHUS [DIEKTPOHHBIA pecypc]:
yaeOHo-nipakTuueckoe nocodue/ Cunenko C.A., CnaBun A.M., XKananosckuii b.B. — DnektpoH.
TEKCTOBBIE laHHble. — M.: MOCKOBCKUI rOCYapCTBEHHBIN CTPOUTENbHBIA YHUBEpCUTET, Al [1n
Op Meaua, DBC ACB, 2015. — 138 c. — Pexxum moctyna: http://www.iprbookshop.ru/40571. —
OBC «IPRbooks.

2. TexHomoruu MPOEKTUPOBAHUS TBEPAOTEIBHBIX MAIIMHOCTPOUTENBHBIX W3aeiauii B T-
FLEX CAD 3D: yu4e06. mo-cobue / A.A. ITaceko [u ap.] - Tamb6oB: M3nparenscTBo TI'TY, 2010. -
80 c. (64 7k3.)

3. MewmetoB, H.P. [lapamerpuueckoe MpOEKTUPOBAHHE B MAIIMHOCTPOCHHH: METOJAHYE-
CKHe yKazaHHs K paboTe ¢ makerom nporpamm / H.P. MemeroB, A.A. [lackko, A.A. bapanos. —
Tam-60B: 1U31-Bo Tam0. roc. TexH. yH-Ta, 2007. — 24 ¢. (94 7k3.)

4.2. nTepHeT-pecypchl, B TOM YHCJI€e COBpeMEHHbIE MPOo(deccHoHANIbLHbIE 0a3bl 1aH-
HBIX H HH(OPMALVOHHbIE CIIPABOYHBIE CHCTEMBI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran OTKpHITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA TpyJa M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnnoreku eLIBRARY .RU https://elibrary.ru/

ba3a naHHBIX POGEeCCHOHANBHBIX CTAaHIAPTOB MHUHHUCTEPCTBA TPYy/Ia U COLMAIBHOM 3aIln-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEpCTBA SKOHOMUYECKOT0 pa3Butus PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduamonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarenscTBo Jlans» https://e.lanbook.com

OnekrponHas oudanoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa 1aHHBIX «INEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

denepanbHas rocyIapcTBeHHAs HHPOpMannoHHas cuctema «HannonanbHas 31eKTpOHHAs
6ubnuoreka» https://H36.pd

HanmonanbHeii mopran onnaite o0ydenust «OTkpbIToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdunmansHelil cadT @eneparbHOro areHTCTBa M0 TEXHUYECKOMY PETryJIHpPOBAHUIO U MET-
posoruu http://protect.gost.ru/



https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
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Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQJIbHOM HOpMaTUBHOM akTe «llonokeHue o0 31MeKTpOHHOI HH(DOpPMAIMOHHO-
oOpa3oBatenbHOM cpere TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00y4aromuXcs,
B T.4. HpI/ICHOCO6HeHHbIC IJid UCIIOJIB30BAHUS MHBAJIMJAAMH WU JIMAaMU C OrpaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/IEHBl Ha O(UIIMATHLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBeeHus 00 00pa3oBaTenbHONM OpraHu3aun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JTMLEH3MOHHOM MPOTPaMMHOM 00ECIIeUYeHHH, UCIIOIb3yEMOM B 00pa3oBaTeb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «ObOpazoBa-
HUe»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

[TonroroBka K JEKUMOHHOMY 3aHSTHIO BKJIIOYAET BBIIOJHEHHE BCEX BUAOB PEKOMEH]IO0-
BaHHBIX 3a/laHuil. B Xo/1e JeKIMOHHBIX 3aHATHII HEOOXOAMMO BECTU KOHCIEKTHPOBAHHUE Yy4eO-
HOTO MaTepualia, o0paliaTh BHUMaHWE Ha KaTeropuH, (HOpMYyIHUPOBKH, PACKPHIBAIOIIUE COIEP-
JKaHUE TeX WIN UHBIX SBICHUI U MPOLIECCOB, HAYYHBIE BHIBOJIbI U IPAKTUYECKUE PEKOMEHIAIUH.

Heo0OxonnMo 3a1aBaTh NpenoaBaTeN0 yTOUHSIOIMIME BOIPOCH! C LIEIbIO YSACHEHUS TEOpe-
TUYECKUX MOJIOKEHUH, pa3pelleHus CHOopHBIX cutyanuil. LlenecooOpa3Ho nopabarbiBaTh CBOM
KOHCIEKT JIEKIUH, JIeasi B HEM COOTBETCTBYIOLIUE 3aIIMCU U3 JIUTEPATypbl, PEKOMEHIOBAHHOMN
MIpernoaBaTesieM 1 MPeAyCMOTPEHHOW Y4eOHOH TporpaMMoii.

[TpakTrueckue 3aHsITHUS MO3BOJISIOT Pa3BUBATh y CTYJEHTOB TBOPUECKOE TEOPETUUYECKOE
MBIIUIEHUE, YMEHUE CaMOCTOSITEIbHO HM3y4daThb JIUTEPATypy, aHAIM3UPOBATh IMPAKTUKY; ydar
4eTKO (POpMYJIMPOBATH MBICIIb, BECTU IUCKYCCHIO, TO €CTh UMEIOT UCKIIOYUTEIbHO BaXKHOE 3Ha-
YEHHUE B PA3BUTUH CAMOCTOSITEIIbHOTO MBILLIJICHUSI.

Jlns ycBoeHus BakHeHMX npuHIUNOB paboTsl B CAITP He06X0aMMO HE TOJIBKO BIAJETh
TEOPETUUYECKUM MaTepHalioM, HO U MPUMEHSATh 3TH 3HAHHS HA MpPaKTHKE. A Ui 3TOr0 HE0OXo-
JIMMO BJIaJIETh KOMIBIOTEpHON TexHUKOU U KOHKpeTHOU CAIIP. Takue HaBBIKM TPHUOOPETAIOTCS
Ha J1a0OpaTOPHBIX 3aHATUAX U TPEOYIOT JOMOJHUTENHbHON BHEAYAUTOPHOW MOATOTOBKH K HUM,
MOCKOJIbKY MHOTHE JIa0OpaTOpHBIC 3aHATHs TPEOYIOT OOJBIION HCCIIEOBATEIHCKOW PAOOTHI,
M3Yy4YEeHUs JOMOJHUTENBHOW U HAy4YHOH JuTepaTypshl. [Ipexae yeM NpucTynuTh K BBIIOJHEHUIO
TaKOW pabOTHI, CTYICHTY HEOOXOAMMO O3HAKOMHUTHCS OOCTOSITETIHHO C COJIEPKAHUEM 3aJaHus,
YSCHUTh €r0, OLIEHUTh C TOYKH 3PEHUSl BOCHPUATUSA U 3aIOMUHAHUS BCE COCTABJISIOLIME €ro
KOMITOHEHTHI.

CamocrosTenbHas paboTa CTy/IeHTa SIBISIETCS OCHOBHBIM CPEJICTBOM OBJIAJICHUS Y4eOHBIM
MaTepuajoM BO BpeMsl, CBOOOJHOE OT 00s3aTeNIbHBIX yueOHbIX 3aHATHI. CamocTosTenbHas pa-
00Ta cTyleHTa HaJl YCBOCHHEM y4eOHOro Marepuana Mmo y4eOHOH AMCUUIUIMHE MOXKET BBIIOJ-
HATBCS B OMOJIMOTEKE YHUBEPCUTETA, YUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJlaccaX, a TaKkKe B
JoMalHuX ycnoBusax. CoaepxkaHue caMOCTOSTENbHONW paboThl CTy/IeHTa olpeiensercs: yueOHon
IPOrpaMMOM AUCHUIIIIMHBI, METOJUYECKMMH MaTepuaiaMHy, 3alaHusIMU U YKa3aHUSIMH Tpernoa-
BaTels.

CamocTosTenbHas paboTa B ayTMTOPHOE BPEMSI MOKET BKJIIOYATh:

—  pelleHue 3aaay;

— paboTy co cIpaBOYHON U HOPMATHUBHO-TEXHUUECKOH JIUTEPaTypoOii;
—  BBICTYIUICHHUS C AOKJIAJaMH U MIPEe3eHTALUSIMY;

—  3alIUTY BHIMOJIHEHHBIX paboT U Jp.

CamocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsI MOKET COCTOSITh U3:

—  IOBTOPEHMS JIEKLIMOHHOTO MaTepuaa,

— TOJATOTOBKHU K MPAKTUYECKUM U Ja00PaTOPHBIM 3aHITHIM;
—  U3y4YeHHUs yueOHOU M HaAyYHOU JUTEpaTyphl;

—  HW3Y4YEHHUS HOPMATHUBHO-TEXHUYECKOH JINTEPaTyphI;

—  peleHus 3ajay, BbIIAHHBIX Ha MPAKTUYECKUX 3aHITUSIX;
—  TOJATOTOBKH K JTOKJIaJiaM M MPE3eHTaIUAM;

—  BBINOJHEHUs KypCOBOM pabOTHI.

Haubonee BaXHbIM MOMEHTOM CaMOCTOSITENIbHON paOOThl SIBISIETCS BBINOJIHEHHE KypCO-
BOM paboTel. TeopeTnueckast 4acTb KypcOBOM pabOThI BHIITOJIHACTCS MO YCTAHOBJIEHHBIM TEMaM
C UCIOJIb30BaHWEM WHIWBHUIYAIBHBIX 3a/aHnid. K Kakmol TeMe KypcoBOW pabOThl PEKOMEHTY-
€TCSl IPUMEPHBIN TIEPEUYCHb Y3JIOBBIX BOIPOCOB, CIIMCOK HEOOXOAMMOU muTepaTypsl. Heobxomu-
MO W3YYMTb JUTEPATypy, PEKOMEHIYEMYIO JIJIsl BBIIIOJIHEHUS paboThl. UTOOBI MOTHEE PACKPBITH
TEMY, CIEAYET BBIIBUTH JONOJHUTEIIbHbIE UCTOYHUKU U MAaT€pUAJIbl U O3HAKOMUTHCSA C HUMH.
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[Tpu BeIONTHEHNH TpapUUECKON YacTH HEOOXOJMMO HCIIOIB30BaTh COBPEMEHHBIE CPEICTBA aB-
TOMAaTHU3aL1H [TPOEKTHBIX PadoT, HU3y4aeMbIX B Kypce.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax AMCLUILIMHBI MCHONB3YIOTCS ayIuTO-
puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CIIEHUAIM3UPOBAHHBIM H J1abopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBbIE ayTUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebeb
O0opynoBaHue: MakeThl 000pyIOBa-
HUA.

yueOHBIC ayTUTOPHH IS
MPOBEACHUS T1a00PaTOPHBIX
pabot. KoMIbIoTepHBIN Ki1acc

Meobemnp: yuebnas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

yueOHbIE ayJUTOPHH /IS
KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHHUS KyPCOBBIX paboT)

Meoberb: yuebHas MeOeb
TeXHUYECKHE CPECTBA O0YUEHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopniopatuBHsie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643,;

AutoCAD 2015, 2016, 2017, 2018

/ mporpamMMHBIe IPOoXyKTH Autodesk mo
nporpaMMme CTpaTeruyeckoro napTHep-
cTBa B chepe 0Opa3oBaHus MEXKIY KO-
moparmeit Autodesk u o6pa3zoBaTenbHEIM
yupexxaenueM Jlorosop #110001637279

KOMIITAC-3D Bepcust 16 / JTunensus
NeMII-10-00646 6eccpounas
Horosop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuensus Ne00005221
OeccpouHas

roc. kKoHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

Jnst caMoCTOSITENbHON paboThl 00YYArOIIUXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue moMeneHui
TSI CAaMOCTOSTEIIbHOM
paboThl 00YJArOIIHXCS

OCHAIIEHHOCTH TOMEIEHUI TSI

CaMOCTOSTENTFHON paObOTHI 00YJIAIONTIXCS

IlepedeHb MUIIEH3MOHHOTO MPO-

rpaMMHOro obecrieueHus / Pek-

BU3UTHI IOATBEPKIAAOIIETO JO-
KyMEHTa

Mebenn: yaebHas medenb

ITomemenne nnst
CaMOCTOSATENLHOM PaboThI
o0yyaromuxcst (YUTaJIbHBIA
3an Hay4dHoit 6ubianorexn)

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «/HTepHET» U I0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZoBaHHe, 0OecIeYnBaroiee TOCTYI K CETH WH-
TepHeT (IPOBOHOE COSAMHEHNE U OECITPOBOHOE
coeliHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jlunen-
3ust Ne49487340

Microsoft Office2007 JInuensus
Ne49487340

Tlomemenue nist
CaMOCTOSITEIbHON pabOThI

Mebenb: yaeOHas Mmebenb
KoMIuiekT criennain3upoBaHHON MeOeH: KOMITh-

Microsoft Windows XP JIunen-
3ust Ned44964701
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o IlepedyeHb TMIEH3MOHHOTO MPO-
HaunmeHoBaHne moMemeHnin

. OCHAaIIEHHOCTh ITOMEIIEHUI IS rpaMMHOTro obecrieueHus / Pek-
IUISL CAMOCTOSITEIILHON o
CaMOCTOSTENbHON PadOTHI 00YYarOIIAXCS BU3HTHI IOATBEPIKAAIOLIETO 10~
paboThI 00yJarOIIIXCS
KyMEHTa
obOyuaromuxcs (aya. 333/A) |foTepHBIE CTOIBI Microsoft Office 2007 Jlnuen3us
O6opynoBaHne: KOMITBIOTEpHAS TEXHHUKA ¢ ToA-  |Ned44964701

KJIFOYCHHEM K HH()OPMAIMOHHO-
KOMMYHHUKAIMOHHOH ceTr «IHTEpHET» U IOCTY-
[IOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTEeNBHYIO Cpely 00pa3oBaTeIbHON opra-
HU3AIMH, BeO-KaMephbl, KOMMYHHKAIIUOHHOE 000-
pyaoBaHue, 00ECIeUHBAOIIEE TOCTYI K CETH UH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coeiuHenne 1o Texnoaorud Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsS YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIBbHOM paboThl. MeponpHsTHs TEKYIIET0 KOHTPOJIS YCIIEBAeMOCTH IpUBEACHBI B Tabume 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-
HAYCHIC Haumenosanue dopma KOHTPOIA
P01 00630p BO3N£0>KHOCTeI7I coBpeMeHHbIX CAIIP mis moanepxku ompoc
BCEX CTaJNI MPOCKTHUPOBAHUS
P02 Pemenue 3a1aun KOMIIOHOBKY TEXHOJIOTUYECKOTO 000PY10Ba- onpoc
HUSI HA HECKOJIBKUX YPOBHSIX
ITPO3 |Maremarnueckoe OMMCaHUe TEOMETPUUYECKUX MOJICIICH onpoc
P04 Hcnonb3oBaHue AMANOTrOBBIX MPUEMOB O(hOPMIIEHUS TEKCTO- JOKJIa/
BOH ¥ rpaduecKoil JOKyMEHTAIUN C IIpe3eHTalnen
P05 Bo3MmoxHOCTH TapaMeTpruecKoro CHHTE3a B COBPEMEHHBIX JOKJIaz
CAIIP C IIpe3eHTaluen
[1PO6 |IIpuemMbl reoMeTpUYECKON TapaMeTpUu3aluu JIOKTaN o
C Ipe3eHTalnen
Hcnonb3oBaHue 351eMeHTOB 0(OPMIICHHS YepTexKeH AJis Co- 0Ipoc
[1PO7 |3maHus TOKyMEHTAllU B COOTBETCTBHE C TPEOOBAaHUSAMU
ECK/[]
[Ipuemsl co3nanns cOOPOYHBIX YEPTEKEN METOJOM «OT JI€Ta- onpoc
[TPO8 |neit k y3my (CHU3Y-BBEPX)» U «OT y3J]a K JeTalsaM (CBEpXy-
BHHU3)»
N3ydenue u ananus npuHIUnoB noctpoerus 2D u 3D o0bek- 3almTa
JIPO1 |roB B CAD cucremax 0T€4eCTBEHHOTO U 3apyOeKHOTO MPOU3-
BOJICTBA
Pa3memienue o6opyoBaHus U TpacCUPOBKa TPYOOIIPOBOIOB B 3almTa
JIPO2
T-Flex CAD
1IP03 OdopmMneHne TeXHIYECKON JOKYMEHTAIIMH MTPOEKTa C UCTIONb- 3almTa
30BaHMEM BCTPOCHHBIX BO3MOXKHOCTEN pazinyHbix CAIIP
1IP04 N3yuenue u aHaiu3 NpUHIMIIOB F€OMETPUUECKOTO MOJEIUPO- 3anuTa
BaHMs B coBpeMeHHbIX CAIIP
Peanuzamus reomerpuueckoit 2D mapameTpu3alud MpU MO- 3almTa
JIPOS |cTpoe€HHMHM THIMOBBIX ACTalled TEXHOJIOTHYECKOTO 000pYHAOBa-
HUS
[ToaroroBka paboumMx 4YepTEKEW THUIOBBIX ACTAICEd TEXHOJIO- 3aIInuTa
JIPO6 |rudeckoro o0OpyIOBaHUS C HCIIOIB30BAHUEM CPEICTB 0OpM-
nenus T-Flex CAD
P07 Coznanue GpparmMeHTOB U cOOpOoUHBIX 2D-uepTexkeit MeTo oM 3aIuTa
«CHHM3Y-BBEPX»
TIPOS Co3nanue cOopouHbIX 2D-dyepTekeil MeToIOM «CBEPXY-BHU3» 3auura

1 BBIIIOJTHCHUEC JCTAJIMPOBKU

14—
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0603-
Haumenosanue dopma KOHTPOJIA
HayeHUe

JIPO9 |ABTOMaTHYECKOE CO3JIaHUE CIIeU(UKAIIHIA 3aImuTa

[Tapamerpuueckuii cunres3 3D-mMozennell TUIIOBBIX JeTallel 3amura
JIP10 |TexHOJIOrHYECKOTO 000OPYAOBaHHS METOJIOM OT uepTexa K 3D-

MOJIeJIN

[TapameTrpudeckuii cunte3 3D-Mozeneil TUIIOBBIX AeTaleH 3aIuTa
JIP11 |TexHOJOrHYECKOTO 000PYAOBaHUS 0a30BBIM METO/IOM B TPEX-

MEpPHOU CIICHE
JIP12 |Co3pmanue coopounsix 3D-moneneit 3amuTa
P13 Co3aHue TUIOBBIX MAPAMETPUUYECKUX 3JIEMEHTOB CBAPHBIX 3aluTa

anmnaparoB
P14 Kunematnueckuii aHanu3 U aHUMAaLMS IBUKEHUS TIIOCKOTO 3almTa

PBIYKHOTO MEXaHU3Ma

[Ipo4HOCTHOM pacyeT NPOCTPAaHCTBEHHON KOHCTPYKIUU B T- 3anura
JIP15

Flex CAD — Ananu3

7.2. IlpomeskyTOYHAS aTTeCTALUS

@DopMBbI TPOMEKYTOUHOM aTTeCTAI[MH O AUCLHUILIMHE IPUBEACHBI B Ta0nuie /.2.

Tabnuna 7.2 — DopMbl NPOMEKYTOYHON aTTeCTAlUU

0603- dopma
Ounas
HauCHUE OTYETHOCTH
3a401 3auer 2 cemecTp
KPO1 3ammuta KP 3 ceMecTp
Ok301 DK3aMeH 3 cemecTp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O1eHOYHbIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu 0OydeHUs M0 AMCUMILUIMHE W MHIMKa-

TOpaMH JOCTHIKCHUA KOMHeTeHHI/Iﬁ .

NJI-1 (OIIK-5) Cnoco6eH MCNoJIb30BATh HHCTPYMEHTApHii GopMaIu3aluul HHIKEHepP-
HbIX, HAYYHO-TEeXHMYECKHUX 3a/1a4, NPUKJIAJHOEe NMPOrpaMMHOe olecriedeHune AJs1 MOJeJIHU-

OBaHHS M NPOEKTHPOBAHHUA 00BHEKTOB, CHCTEM M IPOIECCOB

PesynbraTel 00y4eHus

KoHTpOonbHEIE MEPOIPHUSTHS

3HAET COBPEMEHHBIC HH(POPMAIMOHHBIE TEXHOIOTHH

JIPO1

3HACT COBPEMCHHBIC IPOTrpaMMHBIC CPEACTBA aBTOMATU3aIUN ITPOCKTHBIX pa60T

JIPO4

yMeeT NPOBOAUTH KOHCTPYKTOPCKOE MTPOEKTUPOBAHME HOBBIX U COBEPIIEHCTBOBAHHUE
CYIIECTBYIOIIUX U3JIeIuii B cepe npohecCHOHATBHON AeITEIbHOCTH

JIPOS, JIP06, JIPO7, 3au01

YMECT OLICHUBATH BO3MOKHOCTU NPUMCHECHHUA METOJOB MATEMATHICCKOI'O aHaIn3a U
MOJCJIMPOBAHNA NpU PCHICHUU WHXKCHCPHBIX 3a1a4

JIP11, JIP12

HUMCECT OIIBIT MOCTPOCHHUA MJIOCKUX U TPOCTPAHCTBCHHBIX Mo,ueneﬁ HAHOTEXHOJIOT' U-
4eCKOro 000pyI0BaHuUs

JIP11, JIP12, KPO1

HUMCECT OIIBIT MPOBCACHUA paCUCTOB B 00J1aCTH HAHOTEXHOJIOTHYECKOTO 060py[[OBa—
HU U TPOLECCOB € UCIOJB30BAHUCM MPUKIIAJAHBIX IPOTrpaMM

JIP15, KPO1

Bomnpocsr k 3amute mabopatoproii padotsr JIPO1
1. Ctaguu npoeKTUPOBAHUS.
2. )Ku3HEHHBIN IIUKJIT U3JIEITHSI.

3. Cuctrembl CAD, CAM, CAE, kak cpescTBa aBTOMAaTHU3allMH IPOEKTHBIX paloT.

4. [lpuHiuns! noctpoeHus: 2D-00beKToB.

5. IIpuemsl peakTUPOBAaHUS Ha TUIOCKOCTH.
6. [Tpunuuns! noctpoenust 3D-00bEKTOB.

7. IIpueMbl pejakTHPOBaHHUs B IIPOCTPAHCTBE.

Bomnpocs! k 3amute nabopatopHoii padots JIP04
1. TpexmepHas creHa.

2. Paboune miIocKoCTH.

3. TpexmepHbIe TPUMUTHBBI

4. Dckusbl ¥ hopMoodpazyronue npoduim.

5. TpexmepHble omepany KapKacHOTO0 M TBEPAOTEIHHOrO oOpa3zoBaHusi 3D-00BHEKTOB B

coBpemeHHbIX CAIIP.
6. byneBbl onepanyy B TPEXMEPHOU CLICHE.

Bompocs! k 3ammute naboparopuoii padotsr JIPOS
. PazamepHas mapamerpusanus.
. [TapameTrpudeckuii kapkac.
. JIunum nmoctpoeHus.

. OCHOBHEIE IMMPpUEMBI p€ajin3allun TCOMCTpPI‘ICCKOfI napamMeTpu3alm.

1
2
3
4. JInauu n300pakeHusl.
5
6. [lepemenHbI€.

7. PenakTop nepeMeHHbIX

Bomnpocs! k 3amuTe nadbopatopHoii padotsr JIP06
1. OcHOBHAg HAUCK.

2. Pazmepsl.

3. ITpuxoBxKa.
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4. omycku (hOpMBI B PacIIOTIOKEHUSI.
5. lllepoxoBaToCTh.

6. Hagnucu.

7. Tabauupsl.

Bormpocs! k 3amute naboparoproii padotsr JIPO7

1.
2.
3.

[Tonstue gpparmext.
CoiicTBa (hparMeHTa B KOHTEKCTE COOPKH.
VYnpasieHrue BUANMOCTbIO 00OBbEKTOB ()parMeHTa MpHU BCTaBKE B COOPKY — CIIOU, YPOBHH,

PUOPUTETHI.

4,
5.

BekTopbl ¥ TOYKH NPUBSI3KHU.
KonnekTopsl.

Bormpocs! k 3ammuTe nadoparoproi padotsr JIP11

1.

bazoBblil MeTox coznanus 3D-rpaduku.

2. Pabouast mI0CKOCTb.

3.

DnemMeHTH OpMOOOPa3OBAHHUS.

4. Onepanuu BbITaJIKUBaHUS.
5. Onepanus BpaieHus.
6. Jlornueckue oneparuu.

Bormpocs! k 3amuTe 1aboparoproii padotsr JIP12

1.

[Tprembl TO3UIIMOHUPOBAHUS (PPAarMEHTOB (JIEMEHTOB COOPKH) B TPEXMEPHOH CIIEHE.

2. AnantuBHbIC (PparMeHTHI.

3. ConpsixeHus.

4. Ucnonb3oBanue 3D-0MOIMOTEK CTAaHIAPTHBIX AJIEMEHTOB.
5. Coopxka/pazbopka MojeeH.

Bomnpocs! k 3amure nabopatopHoii padotsl JIP15

01N N K~ WM —

. IlocraHOBKa 3a/1a4¥ KOHEYHO-AJIEMEHTHOT'O aHAJIMN3a.
. I'enepanus cetku.

. Marepuansl.

. Harpyxenue.

. Orpanunuenue.

. TerutoBast Harpy3ka.

. Pesynbrarsl.

. OTyersl.

Teopernueckue Borpocs! k 3adety 3ad0l.

1.

CucreMsl ABTOMATU3UPOBAHHOI'O IMTPOCKTUPOBAHUA KAK KOMIIJICKC CPEACTB aBTOMATHU3a-

[IAU TTPOCKTHBIX PaboT.

2.
. 3a1a4M KOMIIOHOBKH, pa3MEIICHHS, TPACCUPOBKH.

. MaremaTnuyeckue reoMeTpuYeCKUe MOJENH.

. [To3uIMOHHBIE U METPUYECKHE 3a]]a4U U aJITOPUTMBbI UX PELICHUS.

. TpeboBanust k mojcucremMaM (POPMUPOBAHMS TEKCTOBOM U rpadpuuecKoil TOKyMEeHTaIUH.
. InanoroBsie MpuéMbI pa3pabOTKH.

. «Jlerkue, cpegnue, Tsoxenbie» cucrembl CAITP.

9.

03N DN KW

MeTtoasl MNPOCKTUPOBAHUA.

[Ipuembl mapaMeTpUUecKOro CHHTE3a U CO3JaHHsI OMOJIMOTEK TUIIOBBIX JIEMEHTOB.

10. ITapamerpuueckuii kapkac. Jluauu nocrpoenus. JInnun nzoOpaxenus (Ha npumepe T-
Flex CAD).

17—



28.04.02 «HaHOUHKXEHEPHS
«HaHoWHXeHepHs B MAITHHOCTPOCHU I

11. Ilpuemsl reomerpuueckoii napamerpusanuu. [lepemennslie. Penakrop nepeMeHHbIX.

12. Dnementbl odopmieHus dyeprexed B T-Flex CAD. OcHoBHas Haamuchk. Pa3zmepsl.
[IITpuxoBka.

13. Dnementsl odopmitenns ueptexkeid B T-Flex CAD.lomycku GpopMbl 1 pacmioioKeHHS.
lepoxoBarocTs. Haamucu. TaGnuupbl.

14. Co3zmanne coopounsix 2D-ueptexeit B T-Flex CAD. Ilonsatue ¢parment. CBolicTBa
¢dparMeHTa B KOHTEKCTE COOPKHU.

15. Co3nanue coopounbix 2D-ueprexeit B T-Flex CAD. YnpaBnenue BUAMMOCTbIO 00BEK-
TOB (pparMeHTa MpPHU BCTABKE B COOPKY — CJIOHM, YPOBHU, IPHOPHUTETHI. BEKTOPBI U TOYKU NIPUBS3-
Ku. KOHHEKTOPBHI.

16. Ilpuemsbl co3maHusi COOPOUHBIX YEPTEKEH METONOM «OT JeTajel K y3iy (CHU3Y-
BBEPX)» U «OT y3J1a K JeTaIsIM (CBEPXY-BHHU3)».

[IpakTuueckue 3ananus k 3auety 3au01 (mpumepsr)

1. Co3nate MoOJieNnb BTYJIKH, Y KOTOPOH ONpPEAEISAIONUM pa3MEpOM SBIIIETCS BHYTPEHHUI
JMaMeTp, a Hapy>KHbIH B JiBa pa3a 00JIbIlle BHYTPEHHETO.

2. Co3nath MOJeNb KOHUYECKOTO THUINA ¢ 6oibpmuM nquamerpoM 200 MM 1 BeicoToi 150
MM. MeHbIIMI AuaMeTp 3alaeTcsi ONPEAEIAIOIUM M1apaMEeTPOM — IOJIOBUHOM yrja Ipu Bep-
IIMHE KOHYcCa.

3. Co3aTh TEKCT, COAEPKALUI UM IEPEMEHHON U €€ TEKYyIllee 3HaUCHUE.

4. Co3path KpyroBoii MacCUB U3 N paBHOCTOPOHHUX TPEYTrOJIbHUKOB.

5. Co3paTh NEPEMEHHYIO C IPENONPEAEICHHBIM CIMCKOM 3HAY€HUM, KOTOpas CBA3aHa C
JUIMHOW OJJTHOW M3 CTOPOH MIPSIMOYIOJIbHUKA.

6. Coznath 0a3y AaHHBIX C OJIHUM BEIIECTBEHHBIM IIOJIEM M Ha €ro OCHOBE CIIMCOK BO3-
MO>KHBIX 3HAYECHUN NTEPEMEHHOM 3aJaI0IUI PayC OKPYKHOCTH.

7. Co31aTh IMANIOTOBOE OKHO C 3JIEMEHTOM YIPABJICHHUS «BbIMAJAIOIINN CIIUCOK» U OTOO-
Pa3uTh B HEM CIIMCOK IIPENOIPEACIICHHBIX 3HAUEHNUI BHEIIHEH ITIEPEMEHHOM.

8. C ucrnonp30BaHMEM D3JIEMEHTOB YIPABICHUS <«IIEPEKIIOYATENB) OCYLIECTBUTH CMEHY
3HauEHUH MepeMEeHHON Ha JiBa JI0OBIX MPEONPEIEICHHBIX 3HAUCHUS.

9. C ucnons3oBaHueM sneMeHTa ymnpasieHus «llepexmouarens la/Her» ocymiecTBUTH
CMEHY 3HaU€HUI MepeMEeHHON Ha /iBa JIOOBIX MPEIONpeIeICHHbIX 3HAUECHNUS.

10. Co3aate NpsIMOYTOJIBHUK, IJIMHA KOTOPOTO MPHU BCTaBKE B COOPOYHBINA UEPTEX 3a/1aeT-
Csl C TIOMOIIBIO TOYEK NMPUBS3ZKH.

11. Co3nate nBa BUJa NapaMeTPUUECKOM JETAIM TUIA BTYJKA U CBA3AaTh Ka)Kbld U3 HUX C
OTJIEIbHBIM BEKTOPOM IPUBSI3KH.

Bomnpocsr k 3amure kypcoBoii pabora KPO1 (mpumepsr)

1. ba3oBblil METOJ CO3/1aHUS TBEPIOTEIBHBIX MOJENIEH, UCIIOIb30BaHHBIA B KypCOBOMl pa-
oore.

2. Mcionb30BaHHBIE PUEMBI TO3UITMOHUPOBAHHS 00BEKTOB COOPKH B TPEXMEPHOH CLIEHE.

3. [TapameTpsl MOZI€NH U COOPKHU, BIUSIOIINE HA TEOMETPHUIO U pa3MelleHne 00BEKTOB.

4. DT1anbl KOHEYHO-3JIEMEHTHOTO IIPOYHOCTHOT'O aHAJIN3a DJIEMEHTOB KOHCTPYKIIMH.

5. OCHOBHBIE NIPUEMBI CO3JaHUS TPOEKLUUN Ha 0a3e TBEPIOTENbHBIX TPEXMEPHBIX O00BEK-
TOB.

6. CrangapTHble U3/eNusl, UCIOIb30BaHHbIE B COOPKE U MPUEMBbl UX YCTAHOBKH M pa3Me-
LICHHUS.

— 18—



28.04.02 «HaHOUHKXEHEPHS
«HaHoWHXeHepHs B MAITHHOCTPOCHU I

N-2 (OIIK-7) CniocoGeH pa3padaTbiBaTh U aKTYAJIHM3UPOBATH HAYYHO-TEXHHYECKYIO
JOKYMEHTALMIO B 00JIACTH HAHOMH KEHEPUH

PesynbraTel 00y4eHus KoHTponbHblE MEpONPUSITHS
3HAET COCTaB KOHCTPYKTOPCKON JOKYMEHTAIlMd W HOPMATHBHBIX IOKYMEHTOB, pe- 1IP06
TIIAMEHTHPYIOIINX €€ COePKaHUE U 0POPMIICHHE
3HAET METOJUKH COCTABJICHNS TEXHUIECKUX 3alaHUi M COCTaB IPOCKTOB HA BCEX 1IP03
CTausIX pa3paboTKu
YMEeT HCTIOJB30BATE HOPMATHBHYIO 1 TEXHONIOTHYECKYHO JOKYMEHTALMIO UIA PO 1m0~y 01
EKTHPOBAHMUS M CONPOBOKACHHS TEXHHIECKUX 00BEKTOB B HAHOMHKECHEPHUH ’
BJIaIceT HaBBIKAMHM MCIIOIBb30BaHNS COBPEMEHHBIX CHCTEM NIPOCKTUPOBAHUS IIPU KPO1. Dxs01
BBIIIOJTHEHUHU POCKTHBIX PadOT B MALTHMHOCTPOSHHUH ’

Bormpocs! k 3amute nadoparopsoii padotsr JIPO6
1. OcHOBHasI HA/IMTKCh.

2. Pazmepsl.

3. lTpuxoBka.

4. omycku (HOpMBI U PACIIOIOKEHHUS.

5. IllepoxoBaToOCTh.

6. Hagnucu.

7. TabnumpL.

Bompocsr k 3amure rabopatopHoii padoTst JIPO3
1. TpeGoBanus k mojcucreMam (HopMUPOBAHHS TEKCTOBOM M IpadUueCcKOi JOKYMEHTAIUH.
2. lnanoroBble NpUEMBI

Bomnpocs! k 3amure kypcoBoit padota KP01 (mpumepst)

1. ba3oBbIil METONI CO3[1aHUS TBEPJIOTEIBHBIX MOJIENEH, UCIIOJIb30BaHHBIM B KypCOBOM pa-
6ore.

2. Ucnonb30BaHHbBIE IPUEMBI TO3UITUOHUPOBAHUS 0OBEKTOB COOPKHU B TPEXMEPHOI CIIeHE.

3. [TapameTpsl MOJeNH U COOPKH, BIUSIONINE HA TEOMETPHUIO U PAa3MEIICHUE 0OBEKTOB.

4. DTanbpl KOHEYHO-3JIEMEHTHOTO MPOYHOCTHOT'O aHAJIN3a 3JIEMEHTOB KOHCTPYKIIUH.

5. OcHOBHBIE NPUEMBI CO3JaHUS MPOEKUUN Ha 0a3e TBEPIOTENbHBIX TPEXMEPHBIX O00BEK-
TOB.

6. CtangapTHbBIC U3/IETHUs, UCTIOJI30BAaHHBIE B COOPKE M MPHUEMBI UX YCTAHOBKH U pa3Me-
HICHUSI.

Teopernueckne Bonpocs! K sk3ameHy Jk301
1 bazoBsriit Metoa co3nanus 3D-rpaduku — paboyasi TNIOCKOCTh, JIEMEHTHI (popMooOpa3o-
BaHUS, orepanuu BBITAJIKUBaHMA, BpaIlCHUS, JOTMYECKOTO o0beuHe-
HUS1/BBIYUTAHUS/TIEPECEUECHHUSI.
2. Onepanuu: CriaxuBaHue, 10 CEUEHUSIM, 110 TPAeKTOPHH, OTBEPCTHE, peOpo, OTCEUeHHUE,
YK-JIOH, criipaiib. Konmuu u MaccuBbl.
3. Peanuzanusa MeTo1a MOCTPOEHHUS — OT yepTexa Kk 3D-monenu.
. Co3nanue BUI0B, pa3pe3oB Ha 6aze 3D-moxemnu.
. Marepuansl. IcTOUHHKY CBeTa.
. Ilprembl TO3ULIMOHUPOBAHUS (PPAarMEHTOB B TPEXMEPHOH CLIEHE.
. AnanTuBHBIE pparMeHTHI.
. Conpspxenus. CTeneHn CBOOOTIBI.
9. Ucnonp3oBanue 3D-6M01MOTEK CTAaHIAPTHBIX 3JIEMEHTOB.
10. Cbopxka u pazbopka MOJEIEH.
11. 3D paccranoBka. 3D mianupoBka.
12. Cpapka B 3D-Mozensx.
13. detasmpoBka 3D-cOopok.

03N DN K
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14. ba3bl nannbix (BHyTpeHHHe u BHemHue) B T-Flex CAD u ux CBsI3b ¢ peIaKTOpOM Iie-
pEMEH-HBIX.

15. Co3nanue nmepeMeHHBIX Ha OCHOBE 0a3bl JaHHBIX.

16. DneMeHThI yIpaBlIeHUs U UX CBA3b C BHEITHUMH IIE€PEMEHHBIMHU.

17. Korduryparys 6MOIMOTEK U MEHIO JOKYMEHTHI.

18. CroiictBa cerudukauu. Pegakrop crienugukaimii.

19. CBs3b cienudukanum co COOPOYHBIM YEPTEIKOM.

20. ABTOMaTHuecKas reHeparus crielupruKammi.

21. BkitoueHHUE 37IEMEHTOB B CIIEITU(PUKALINIO.

22. DKCIOPT crenupuKaImii.

23. AHUMaIMs ABUKEHUS MEXaHU3MOB U Y3JIOB.

24. Coznanue myiabTuMeara (aiisia Ha OCHOBE aHMMAIIHH.

25. 3aganue Ha ontuMm3anuio. [lapamerpsl onTuMU3aIUU. AJITOPUTMBI ONITUMHU3ALIUH.

26. IloctaHoBKa 3aja4 KOHEYHO-3JIEMEHTHOTO U AMHAMHYECKOTO aHan3a.

27. I'enepanysi CETKU MIPU pacyeTe Ha MPOYHOCTbD.

28. HarpyxeHue W OrpaHHuY€HHUs] MPU pacueTe Ha MPOYHOCTh MPOCTPAHCTBEHHBIX KOH-
CTPYKLIUH.

29. Pe3ynbTaThl MPOYHOCTHOTO aHANU3A.

30. ®opMupoBaHrE OTYETOB IO PE3yJIbTaTaM IMIPOYHOCTHOTO aHAIHU3A.

[IpakTnueckue 3ananus K sk3aameny Ok301 (mpumepsr)

1. Co3pars napamerpuyeckyro 3D-Mozaenb aerainu.

2. Co3natps 3D-cO0pKy OONTOBOTO COCTUHEHHUS IBYX IJIACTUH, UCTIONB3YSl MEXaHU3M IPH-
BSA3KH (pparMEeHTOB K CUCTEMaM KOOpAMHAT.

3. Coznate 3D-cO0pKy 13 HE MEHee 2 IIEMEHTOB, UCTIONIb3Yys MEXaHU3M COIPSIKEHUH.

4. Coznatb 3D-cO0pKy U3 HE MEHee 2 IeMEHTOB UCHOJb3Ys MPUBSI3KY K CUCTEME KOOPIH-
Har.

5. IoctpouTs Mozenb (uIaHIEBON 3ariTyllKH (JUCK ¢ OOITOBBIMH OTBepCcTUsIMH). Omnperne-
JSIFOIIME TIapaMeTphl — HApYXKHBIA TUaMeTp, TOJIIMHA, TUAMETp OONTOBOW OKPYKHOCTH, JHa-
MeTp OOJTOBOIO OTBEPCTHS M KOJIMWYECTBO OTBepCTUl. {151 MOCTpoeHUsT OTBEPCTUH HCHOJB30-
BaTh — 3D-maccus.

8.2. Kpurepnu u mKkanbl ONeHUBAHUA

Kaxxnoe MepornpusiTue TEKyIero KOHTPOJs yCIeBaeMOCTH OLIEHUBAGTCS MO IIIKalle «3auTe-
HO», «HE 3a4TCHOY.

OreHKa «3a4TEHO» BBICTABISETCS 00YJarOIIeMyCsl TPU BBIMOJTHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabmmia 8.1), momycKarTCs HECYIIECTBEHHBIE HETOYHOCTH B M3JIOKEHUH U 0(POpM-
JICHUH MaTepuala

[Tpu HeBBIMOTHEHUH XOTSI OBl OJHOTO W3 IOKa3aTeliel BBICTABIISICTCS OIEHKA «HE 3a4Te-
HOY.

Tabmuua 8.1 — Kputepun olleHHBaHUSI MEPONIPUATHI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH

HammenoBanme,
[Tokazarenn
0003HaYCHHE
nabopaTopHasi paboTa BBIMOJHEHA B TTIOJITHOM 00BEME;
TaGopaTopas o n1abopaTropHoil paboTe MPEICTaBICH OTYET, COAEPKAIINil He0OXOAUMBIe
60 Tpa p pacyeTsl, BBIBOBI, O()OPMIICHHBI B COOTBETCTBUM C YCTAHOBJICHHBIMH TpE-
p OOBaHMSIMU,
Ha 3amuTe J1abopaTopHO pabOoTHl JaHBI PABUIIHLHBIC OTBETHI HE MEHEE YeM
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HanmenoBanme,
[Tokazarenn
0003HAYCHHE

Ha 50% 3a7aHHBIX BOITPOCOB
TeMa JIOKJIa/1a PacKpbITa, CHOPMYITHPOBAHBI BEIBOIHI;

Hoxnan coOJroieHbl TpeboBaHMS K 00beMy U 0OPMIICHHIO JTOKJIaaa (Mpe3eHTaIluu K
JOKJIaay)

Onpoc JaHbl IPAaBUJIbHBIE OTBETH HE MeHee ueM Ha 50% 3a/laHHBIX BOIIPOCOB

HpI/I OLICHUBAaHHUU PE3YJIbTAaTOB O6y‘IeHI/IH IO JUCHUIIJIMHE B XOJ€ HpOMeX(YTOqHOﬁ aTTe-
CTalluX UCIIOJIB3YIOTCA CICAYIOIUC KPUTCPUU U IIKAJIBI.

3auer (3aull).

3aJaHue COCTOUT U3 | TEOpeTHYecKOro BONpoca U 1 mMpakTUYECKOro 3aJaHus.

Bpewms Ha noarotosky: 60 MUHYT.

OreHKa «3a4T€HO» BBICTABISETCA 00YYarOLIEMYCsl, €CJIM OH 3HAET MPOrpaMMHbIN MaTepu-
aJl, TPaMOTHO U [0 CYIIECTBY M3J1araeT €ro, He J0IycKasl CYIIECTBEHHbIX HETOYHOCTEH B OTBE-
Tax Ha BOINPOCHI, IIPABUJIBLHO IPUMEHSAET TCOPETUUECKUE MOJIOKEHUSI TIPU PEILICHUU MTpaKTH4e-
CKMX 3a/IaHHM.

OrneHka «He 3a4TE€HO» BBICTABISETCA 00YyYaroleMycCsl, KOTOPbI He 3HAeT 3HauYUTeIbHOU
4yacTHU MPOrpPaMMHOT0 MaTepualla, I0IyCKaeT CYIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI U
IIPY BBIIIOJIHEHUM NPAKTUYECKUX 3alaHUI

Zamura KP (KPO1).

BoinonnenHas kKypcoBas paboTa cllaeTcsi CTYIEHTOM PYKOBOAMTEIIO B YCTAHOBIJICHHBIN
Cpok. PykoBoauTens maeT mpenBapUTENbHYIO OIEHKY KypcoBoil paboTsl. [Ipu oreHke paboTs
YUUTBIBAIOTCS: CO/IepKaHHe pabOThI, CTENEHb CAaMOCTOSITEIbHOCTH, OPUTHHAIIBHOCTD BBIBOJIOB U
MPeJIOKEHUH, KaYeCTBO UCIOIB3yeMOTr0 MaTepuaia, a Takke YpOBEHb I'paMOTHOCTH (OOIIHiA 1
TeXHUYecKuit). OHOBPEMEHHO PYKOBOIUTENb OTMEUAET MOJIOKUTEIbHBIE CTOPOHBI M HEIOCTAT-
KU paboThl, a B cIy4ae HaJJOOHOCTH YKa3bIBaeT, YTO HAANEXKHUT JopaboTaTh. PaboTa, He cOOTBET-
CTBYIOILIAs IPEIbABISIEMBIM TPEOOBAHUSAM, BO3BPAILAETCS CTYACHTY Ha JOPAaOOTKY.

KypcoBbie pa0oThl, MOMyYMBIINE MOJOKUTEIBHBIA OT3BIB, JOIMYyCKArOTCs K 3amuTe. Ha
3allUTe CTYJIEHT 00s3aH KPaTKO U3JIOKUTh COAEpkKaHUE pabOThl, AaTh UCUEPIBIBAIOIINE OTBETHI
Ha BOMNPOCHI YWIEHOB KOMUCCHU. BO Bpems 3aluThl JOKIATYUKY JA€TCS BO3ZMOXKHOCTh OTCTaM-
BaTh U 0OOCHOBBIBATh CBOIO TOUKY 3PEHHUSI.

OreHke B X0/I€ 3aIIUTHI KypCOBOM pabOThI MOJIekKAT:

— 3HaHUE 00J1aCTU UCCIICIOBAHMS,

— T1yOWHA U CTENIEHb PElIeHHs TOCTaBICHHBIX 33/1aY;

— YMEHHE KpaTKo U3JIaraTh pe3yJbTaThl U apryMEHTUPOBAHO OTBEYaTh Ha BOIIPOCHI;

— oopmIieHHE KYypCOBOi pabOTHI.

Oco0oe BHMMaHuE oOpallaercss Ha CaMOCTOATEIbHOCTh CTY/ACHTA MPHU PEIICHUU MOCTaB-
JICHHBIX B paboTe 3aj1ad.

Pemenue 06 oreHnke KypcoBOil paOOThI MPUHUMACTCS MTPEMOAaBaTeNIIMU KadeIpsl 1Mo pe-
3y/lbTaTaM aHallM3a MPEJICTABICHHON KypCOBOW paboOThI, JOKIaja CTyJEHTa U €ro OTBETOB Ha
Bonpockl. O1eHKa 10 UTOraM 3alllUuThl KypcOBOil pabOThl MPOCTABISIETCS B BEJOMOCTh U 3a4eT-
HYIO KHU)KKY CTYJIEHTa PYKOBOJUTEIEM KYpCOBOM paOOTEHI.

Komuccus no 3amure BKIIOYAaeT MpejcenaTesss KOMUCCHH U ABYX-TpeX IpernojaBaTeneit
kadenpsl. 3ammuTa KypcoBoil pabOThl CTYJIGHTOM COCTOMT W3 BBICTYIUICHHs CTyAeHTa (5-7 MHu-
HYT) U OTBETOB Ha BOIMPOCHI YICHOB KOMHUCCHHM U MPUCYTCTBYIOIIMX HA 3alIUTE CTYACHTOB U
IIPEINO01aBaTelIeH.

CryneHnraMm, He MOArOTOBHMBIIUM KYPCOBYIO pabOTy B YCTaHOBJIEHHBIE CPOKH, HE SBHB-
IMMCSI IO TOM WJIM MHOW TpPHWYMHE Ha 3alIUTy KypcOBOH pabOTHI, MOJYyYMBIIUM Ha 3aIUTE
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OIICHKY «HEYJIOBJICTBOPUTEIHLHOY, MPEIOCTABISICTCS BO3MOKHOCTD 3aIlIUTUTh KYPCOBYIO padoTy
(pu MOBTOPHOM 3a1uTe — HE OoJiee ABYX pa3) MOCJe UCIPABICHUS TOMYIICHHBIX OLIHOOK U CO-
OTBETCTBYIOIICH MOATOTOBKH K 3amuTe. Jlara 3ammThl ycraHaBmuBaeTcs kadeapoil. 3ammura
MPOUCXOJIUT B OOBIYHOM MOPSIKE.

OTMeTKa «OTIIMYHOY» BBICTABIISICTCSl CTY/ICHTY, BBIMOJIHUBIIEMY KYPCOBYIO pabOTy B MOJI-
HOM 00BeMe, OOBSCHHUBILEMY MPUHLMUIIBI CO3/aHUsl BU3YyalbHBIX 3D-Monenel, yeprexe, aHu-
MaIllid, METOJIOJIOTHI0 KOHEYHO-3JIECMEHTHOT'O TPOYHOCTHOTO aHajK3a W OTBETHBIIEMY Ha BCe
3aJJaHHBIC BOIIPOCHI.

OTMeTKa «XOpOII0» BBICTABISIETCSl CTYJCHTY, BBIITOJHHUBIIEMY KYpPCOBYIO pa0OTy B TOJ-
HOM 00BbEMe, HO HE JOCTATOYHO IMOJIHO OTBETHBIIIETO HA BOMPOCHI IO MOSCHUTEIBHON 3aInCKe,
o npuHInaM 3D-MoaenupoBaHusi U padOThI C MOJICIBIO M €€ COCTABHBIMU YaCTSIMH.

Otmerka «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, BBIIIOJHHUBIICMY KYPCOBYIO pa-
00Ty B IOJTHOM 00bEMe, HO HE OTBETUBIIETO HA YaCTh BOIIPOCOB IO MOSICHUTEILHOM 3aIHCKe, 10
npuHuunaM 3D-MonenupoBaHus U pabOThl C MOJIETBIO U €€ COCTABHBIMU YaCTSAMHU.

OTMmeTKa «HEYIOBIETBOPUTEIHHO» BBICTABISETCS CTYIEHTY, BBIIOJHUBIIEMY KYpPCOBYIO
paboTy B MOJIHOM 00BeMe, HO He pa3oOpaBiieMycs B nmpuHIunax 3D-MoaenupoBanus u padoOThI
C MOJICJIbIO M €€ COCTABHBIMH YaCTSIMH M HE OTBETHUBIIETO Ha OOJIBIIYIO YaCTh BOIIPOCOB.

Ox3ameH (Ox301)

3agaHue cocToUT U3 1 TeopeTrueckoro Bonpoca 1 1 mpakTHUECKOro 3aJaHus.

Bpems Ha noarotosky: 60 MUHYT.

OreHKa «OTIMYHOY» BBICTABISETCA O0YyYaroLIEeMycCs, €CIIM OH Jajl HOJHbIM, pa3BepHYTHII
OTBET Ha IMOCTABJICHHBII BOMPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHHM IO TUCIHILINHE,
JIOKa3aTeIbHO PACKpPBITHI OCHOBHBIE ITOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIECKUBACTCA YETKas
CTPYKTYpa, JOTHUYECKasl MOCIEOBATEIbHOCTh, OTPaKAIOMIasi CYIIHOCTh PACKPHIBAEMBIX ITOHS-
TUH, TEOpUH, sIBIEHUH. 3HAHUS [0 MPEIMETY JeMOHCTpUpYyeTcs Ha ()OHE MOHUMAaHUsS ero B CH-
CTeMe JJaHHOW HAyKH U MESKAMCIUTUIMHAPHBIX CBsI3eil. OTBET M3TIOKEH JTUTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM TEXHUYECKOM TEpMUHOJIOIMU. MOTryT ObITh AONYIIEHbI HEl0ue-
THI B OTIPEJICIICHUN TMOHATUH, UCTIPABICHHBIE CTYJCHTOM CaMOCTOSITEIFHO B IPOIECCE OTBETA.
KoppekTHO perieHo MpakTUYecKoe 3a/1aHue U ONHCAH X0l €T0 PELICHHUS.

OreHKa «XOpOII0» BBICTABIISAETCSA 00YJaIOMIEMYCsl, €CIH JaH MOJIHBINA, pa3BEepHYTHII OTBET
Ha TOCTaBJIEHHBIA BOIPOC, MOKAa3aHO YMEHHE BBIIEIMTH CYIIECTBEHHbIE M HECYIIECTBEHHbIE
NPU3HAKH, TPUIHMHHO-CJIEICTBEHHBIE CBS3H. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYUEH, M3JI0KEH
JUTEPATYPHBIM S3bIKOM C UCHOJIb30BAaHUEM COBPEMEHHON TEXHHUYECKOM TepMUHOJIOIMHU. Moryt
OBITh JOMYIICHB HEKOTOPhIE HETOUYHOCTH WM HE3HAYUTEIbHBIC OIIMOKH, WCIPABICHHBIE CTY-
JICHTOM C TIOMOIIBIO TpernoaaBatelisi. KOppekTHO pemeHo NpakTHIecKoe 3a/laHie U ONUCaH X0/
€ro pelIeHus..

OrneHka «yZOBJIETBOPUTEIBHOY» BBICTABIISETCS OOYYaIOLIEMYCs, €CIM JaH HEIOCTaTOYHO
TIOJTHBIN ¥ HEJIOCTaTOYHO pa3BEPHYTHIN O0TBET. JIOTHKA M TIOCIIEI0BATENIEHOCTh U3TIOKEHHS Me-
10T HapyuieHus. JlonmynieHsl OmMOKH B PACKPBITUU MOHATUH, ynoTpebieHuH TepMUHOB. CTy-
JICHT HE CITIOCOOEH CaMOCTOSITENIFHO BBIJICINUTH CYIIECTBEHHBIC W HECYIIECTBECHHBIC NMPU3HAKU U
IPUYMHHO-CJIEICTBEHHBIE CBSI3U. B 0TBEeTE OTCYTCTBYIOT BBIBO/BI. Y MEHUE PACKPBITh 3HAUEHUE
0000111eHHBIX 3HaHUN He Toka3aHo. PeueBoe odopmiienue Tpedyer momnpaBok, Koppekuuu. Pe-
IIEHUE MPAKTHYECKOTO 3aJ]aHNsl UMEET HETOUHOCTH.

OneHka «HEyIOBICTBOPUTEIHHO) BHICTABISIETCS 00yJarOIEMYCsI, €CIIH:

1) OtBeT mpencrapisieT coOON pa3po3HEHHBIE 3HAHUS C CYLIECTBEHHBIMU OIIMOKAaMH IO
Bomnpocy. [IpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTUYHOCTh U3JI05KeHHs. CTyIEHT HE OCO3HAET
CBSI3b 00CY)XIaeMOTo BOIpOCa MO OWJIETY ¢ IPYIrMMHU OOBEKTaMH AUCUUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allMsl M JI0Ka3aTeIbHOCTh W3JIO0XKEHHA. Pedb HerpaMoTHas, TeXHUUYECKas
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TEPMHUHOJIOTUSI HE UCTIOJIb3YETCs. JJOMOIHUTENbHBIE U YTOUHSIIOIIUE BOIIPOCHI IIPETOIaBaTEeNs HEe
MPUBOJIAT K KOPPEKLIMU OTBETA CTYJCHTA.

2) OTBeT Ha BOMPOC WIH MPAKTHYECKOE 3aJaHUE TTOJHOCTHIO OTCYTCTBYIOT.

3) Otka3 ot oTBeTA.

Pesynbrar 00y4deHHs O TUCHUIUIMHE CYUTAETCA TOCTUTHYTHIM IPU MOIYYEHUU 00ydaro-
HIUMCSL OLEHKH «3a4TEHO», «YIOBJIETBOPUTEIBHOY, «XOPOIIO», OTIMYHO» MO KAXIOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCAIIUXCS K TAHHOMY pe3yJbTaTy O0Oy4YeHusI.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O AMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lenb 0cBOSHMS TUCHUIUIMHBI — JOCTHKEHUE TUITAHUPYEMBIX pe3yJbTaToB oO0ydeHus (Tad-
muna 1.1), COOTHECEHHBIX C MHJIMKATOpaMM JOCTHMIKEHUS KOMIETEHLMH M LENbI0 peanu3aluu

OIIOIL

HI/ICHI/IHHI/IHa BXOAUT B COCTaB 00s13aTeNIbHOM YacTH O6pa3OBaTeHBHOﬁ IMporpaMmal.

Tabmuna 1.1 — Pe3ynbTaThl 00y4eHUs 110 AUCITUTUIMHE

Kox, HammeHoBaHHE
WHIAKATOpA

Pe3ynbrarel 00yueHus O AUCIUILTAHE

YK-2 Cnocoden YHPABJATH IIPOCKTOM HA BCEX ITAalax €ro ;KUSHCHHOI'0 NMKJIa

NJI-1 (YK-2)

3HaeT npoueaypy yrnpaBJieHUs
IIPOEKTOM Ha BCEX 3Tarax ero
KU3HEHHOTO LIUKJIa

3HaeT 3Tallbl >JKU3HEHHOTO HKJIAa IIPOCKTA

3HaeT OCHOBHBIE MOJIENIN/METOA0IOT UN/TIOIXO/1bI YIIpaBIIe-
HUs IPOEKTOM

3Haer MCTOAHKU OLICHKHU YCIICIIHOCTHU IIPOCKTA

NJI-2 (YK-2)

VYMeer niaHupoBaTh NPOEKT €
Y4ETOM IIOCJIEI0BATEIbHOCTH
3TaIlOB peaIu3aluu U KU3HEH-
HOT'O IIMKJIA ITPOEKTA

YMeeT qocTuraTh MOCTABICHHBIX 1IeIel 1 3a7a4 IIPOCKTa

YMeeT coCTaBIIsATh U KOPPCKTHUPOBATH IJIaH YIIPABJICHUS IIPO-
CKTOM

YMeeT OLeHUBATh PUCKU U PE3YJIbTaThl IPOCKTA

YK-6 CnocoGeH onpe/esiTb M peajin30BbIBATH IPUOPUTETHI COOCTBEHHOI 1eSITeIbHOCTH
U croco0bl ee COBEPIICHCTBOBAHMS HA OCHOBE CAMOOIIEeHKH

NJ-1 (YK-6)

3HaeT NpUOPUTETHI COOCTBEH-
HOM JIeATEIBHOCTH U CIIOCOOBI
€€ COBEpIIECHCTBOBAHUS Ha OC-
HOBE CaMOOLIEHKH

3HaeT METOJUKH CaMOOLIEHKH, CAMOPAa3BUTHUS U CaMO-
KOHTPOJISI

3HaeT TMYHOCTHBIE XapaKTEPUCTUKH, CTIOCOOCTBYIOIIHE TIPO-
(deccroHaIbHOMY Pa3BUTHIO

NJI-2 (YK-6)

YMeer onpenensiTb NPpUOPUTETHI
JMYHOCTHOTO U npodeccuo-
HaJIbHOT'O POCTa U CIIOCOOBI CO-
BEpPILICHCTBOBAHUS COOCTBEHHOM
JIeSITeIbHOCTH HAa OCHOBE CaMO-
OLICHKH

YMeeT npou3BOAUTH CAMOOLEHKY JIMYHOCTHBIX OCOOEHHO-
cTel U Mpo(ecCHOHANBHBIX Ka4eCTB B COOTBETCTBUHU C KOH-
KPETHOM CUTyalluen

YmeeT popmMyaupoBaTh eI COOCTBEHHOM NeSTENbHOCTH U
ONpeeNsATh MYTH UX JOCTHXKEHHS C YUETOM IJIAHUPYEMbBIX
pe3yJIbTaTOB

Ymeer OIPEACIIATh ITPUOPUTETHI IMYHOCTHOTO U Hp0(1)ecc1/10—
HAJIBHOT'O pOCTa

PeSYJ'IBTaTI)I O6y‘IeHI/I$I M0 AVMCHUILIMHE JOCTUTAIOTCA B paMKax OCYIICCTBIICHHA BCEX BUI0B
KOHTAKTHOM M CaMOCTOSTEIbHOM pa60TBI OGy‘-IElIOH_II/IXCSI B COOTBCTCTBUU C YTBCPIKACHHBIM yqe6-

HBIM IIJIAHOM.

WNHAMKaTOphl TOCTUKEHUST KOMIIETCHIIMH CYUTAIOTCS C(HOPMUPOBAHHBIMU MPU TOCTHIKEHUU
COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUYECHHUSI.
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2. OBBEM JJUCHUTLIAHBI

O0BeM QUCILUAILIMHEL COCTABIISET 3 3aYETHBIX €IUHUILIEL.

Hwxe npuBenieHo pacnpeaenaeHne o0mmero oobeMa JUCHUIUIMHEI (B aKaIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00ydeHHS
Buner pabor Oq; v
CeMeCTp

Konmaxmmnasn paboma 17

3aHSTHS JEKIMOHHOIO TUIIA 16

11a00paTOPHBIC 3aHATHUS

MIPAKTUYECKHUE 3aHATHUS

KYpCOBOE IPOCKTHPOBAHUE

KOHCYJIbTaIlUN

IIPOMEXYTOYHAsl aTTECTALMS 1
Camocmoamenvnan paboma 91

Bcezo 108
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3. COAEP)KAHUE JUCIUIIJINHbI

Pazgen 1. QOcCHOBBI TEXHOJOTHYECKOr0 MNpeINpPUHUMATEILCTBA H  OH3Hec-
MO/1eJIMPOBAHMS.

Tema 1. BBejeHue B MHHOBAIIMOHHOE Pa3BUTHE

CymHocTts U cBoiicTBa mHHOBanuil B IT-Om3nece. Mojenn MHHOBAIIMOHHOTO IpoIiecca.
Ponb IT-npeanpuHumMaTtesis B MHHOBAIlMOHHOM IPOIECCE.

Tema 2. I[lnanupoBanue u peaju3auus NPoeKTa

[TonsTHe, LIENb ¥ PE3yNIbTAThl TUIAHUPOBAHUS TIpoekTa. [ImanupoBaHue npeaMeTHON 00J1a-
ctu mnpoekra. [lnmanupoBanue BpemeHu mnpoekrta. [ImaHupoBaHue TPYJOBBIX PECYpCOB IMPOEKTA.
[InanupoBaHue CTOMMOCTH MpoekTa. [ImaHupoBaHue PUCKOB B IIPOEKTE.

VYrpaBneHue npeaMeTHON 00J1acThIO MPOEKTA. Y TIPABJICHHUE TPOCKTOM 10 BPEMEHHBIM T1a-
pameTpaMm. YIpaBiieHHE CTOMMOCTBIO M (DMHAHCHUPOBAHHMEM IPOCKTA. YTIPABJIICHHE KAa4eCTBOM B
MPOEKTE. YTpaBJICHUE PUCKOM B IMPOEKTE. YTNPABICHHE YEIOBEUCCKUMHU PECypcamMH B IMPOEKTE.
VYnpapieHue KOMMYHHUKAIIUSMH B MPOEKTE. YIPaBJIE€HUE MOCTABKAMU M KOHTPAKTaMHU B IIPOEKTE.
VYrpapieHue U3MEHEHUSIMH B TPOEKTE. YTIpaBiieHHe Oe30MacHOCThIO B NPOEKTE. YIIpaBlIeHUE
KOH(JIMKTaMH B ITPOCKTE.

Tema 3. dopMupoBaHUE U Pa3BUTHE KOMAH/IbI.

Coznanne koManbl B | T-0usHece. Komanaublil muaep. Pacnpenenenue posieid B KOMaH/IE.
MortuBauus koManabl KomaHaHbIN qyX.

Tema 4. bu3nec-ngesi, on3Hec-Moaeab, 0n3Hec-miIaH. Kak Bo3HuMKawT OH3Hec-
uaeu B cepe IT. Cozganue IT 6usHec-mogenn. @opmanuzanusi 6M3Hec-MoAe/IH.

CamocrositenpHas padoTa:

CP01. CamoorieHKa CTEMEHU TOTOBHOCTH K OCYIIECTBICHUIO MPEANPUHIUMATEIBCKOM fes-
TETHHOCTH.

CP02. [InanupoBaHue U peanusanus IpoeKTa

CP03.®opmMupoBaHue U pa3BUTHE KOMAH/IbI.

CPO04. busnec-unes, OusHec-Moaeiab, OU3HEC-TIJIaH.

Pa3nes 2. YnpaieHnue npeAnpuHAMATEIbCKON 1eATEIBLHOCTBIO.

Tema 5. Mapxkerunr. OneHKa pbIHKa.

OCHOBBI MapKETHUHTOBBIX HccleA0BaHUH. OCOOEHHOCTh MAPKETHHIOBBIX HCCIEIOBaHUN
JUIsL BBICOKOTEXHOJIOTUYHBIX cTapTanoB B cdepe IT. Ouenka pblHKa U 1eneBble cerMeHThl IT-
poiHka. Kommiekc mapkerunra |T-komnanun. OcoG€HHOCTH MpoJaX MHHOBaIMOHHBIX [T- mpo-
JTyKTOB.

Tema 6. Product development. Pazpa6oTka npoaykra.

Kuznennsniit nuki IT-npoaykra. Metoasr pazpadotku IT-ipoaykra.

VYpoBuu roroBHocTH IT-TexHonoruit. Teopus pemenus u300peTaTenbCKuX 3ajad. Teopus
OTpaHUYECHUN. YMHBIN )KU3HEHHBIN UK [T-ipoaykra.

Tema 7. Customer development. BoiBegeHne npoayKkTa Ha pbIHOK.

Konmnemus Customer developmen B IT-6u3Hece. MeToabl MoIeTHPOBAHUS TOTPEOUTENB-
cKux norpedHocreil. Mozens norpedurenbckoro nopeaenus Ha IT-poiake.

Tema 8. HeMmaTepuajJbHble AKTHBBI M 0XPAaHA MHTEJIEKTYAJbHON COOCTBEHHO-
CTH.

HopmatuBHnas 6a3a. [IpaBoBbIe peskMBbl OXpaHbl HHTEIIEKTYaIbHOU coOcTBeHHOCTH B IT-
6usnece. [Ipusnanue aBropctBa B IT-Ouznece. Pazpaborka crparernn nHHoBannoHHoro IT- mpo-
eKTa.
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Tema 9. Tpancdep TeXHOJIOIHH M THIEH3MPOBaHUeE.
Tpancdep u nunensupobanue IT-rexHomoruit. TUITBI TUIIEH3UPOBAHUS UHTEIUICKTYJIbHOM
coOctBeHHOCTH B IT-On3Hece n ux npumeHenue. Pacyuer ieHbl IuleH3uu U BUbI martexed 3a [T-

MPOIYKTHI.

CamocrosTenbHas padbora:

CP05. MapkeTHHT, OLIEHKa pbIHKa

CPO06. Product Development. Pa3paboTka mpoaykra.

CPO7. Customer Development. BeieneHue npogykra Ha pbIHOK.

CP08. HemaTtepuaibHbIe aKTHBbI K OXpaHa UHTEJUICKTyaJIbHOW COOCTBEHHOCTH
CP09. Tpanchep TexHOIOTHI U TUIIEH3UPOBAHUE

Pa3nes 3. IlpoexTHBIN MOAX0A K YNPABJEHUI0 B TEXHOJOTMYeCKOM MpeaNpUHHMA-
TeJbCTBE.

Tema 10. Co31aHue ¥ pa3BUTHE cTapTana.

ITonsarue craprana. Cranuu npoekra. Crapran B IT-6uznece. Metonuku pa3BUTHS cTap-
tana B [T-Ousnece.

Ortansl pa3BuTus crapramna B IT-Ouznece. Co3nanue u pa3BUTHE MajIoOro HHHOBALMOHHOTO
npeanpusitus B [T-0usnece.

Tema 11. Kommepuecknit HUOKP.

Muposoii [T-peinok HUOKP u otkpeiThie nHHOBanuu. IIporecc ¢popmupoBanus kommep-
yeckoro npemioxenus st HUOKP-kontpakrta B chepe IT. [IpoBenenue neperoBopos ams 3a-
KJIFOYECHHsI KOHTPAKTa C HHAYCTPHAIBHBIM 3aKa34uukoM IT-mipoaykra.

Tema 12. HNHcTpyMeHTHI NIPUBJIeYeHNs] (PMHAHCUPOBAHMS.

@uHAaHCHPOBAaHUE WHHOBAIMOHHOW JEATEIBbHOCTH HA pa3iW4HbIX JTamax pasputus IT-
craptana. duHaHcoBOe MoJenupoBaHre nHHOBaMoHHoro IT-mpoexTa/

Tema 13. OueHka HHBECTHIIMOHHOM NMPHUBJICKATEIbHOCTH IIPOEKTA.

WHuBecTULIMOHHAS NMpUBIEKaTeNbHOCTh U 3 dekTuBHOCTh IT-npoekTa. JleHekHbIe TOTOKH
uHHOBaMoHHOro IT-npoekra. Metonbl oueHku 3gdexktuBHocTH IT-ipoektoB. Ouenka u oTdop
IT-ipoekTOB Ha paHHUX CTaAUAX UHHOBALMOHHOTO PA3BUTHS

Tema 14. Pucku npoekra.

Tunonorus puckoB IT-mpoekra. Puck-menemxment B IT-6u3nece. Ouenka puckos B IT-
6usnece. Kapra pruckoB nHHoBaruonHoro IT-npoexra.

Tema 15. NunoBanmoHHas IKOCHCTEMA.

NunoBanmonHas IT-cpena n ee crpykrypa. KoHnennus MHHOBAaMOHHOIO IOTEHIMANA B
IT-6usHece. DneMeHTbl HHHOBALIMOHHOM HHpacTpyKTypsl B IT-Onznece.

Tema 16. I'ocynapcTBeHHasi HHHOBALIMOHHAS MOJUTHKA.

CoBpeMEHHbBIE HHCTPYMEHTHl MHHOBALMOHHON NMOJUTUKU. DYHKIIMOHAIBbHAS MOJENb WH-
HoBalMoHHOM nonmutuku. Matpuna HTU. Ponp yHuBepcuTeTa Kak Kito4eBoro (akropa MHHOBA-
IIMOHHOTO pa3BuTUs B cepe [T-Ouzneca.

Wrorosas npezenrauus [T- mpoekToB ciymaresneit (muT4-ceccus).

CamocrositenpHas padoTa:
CP10. Cranuu npoekra
CP11. Ouenka 3¢ (heKTUBHOCTH MPOEKTA.
CP12. Ouenka pucka npoekra
CP13. Urtorosas npezenranus IT- mpoekToB (MmUTY-ceccus).
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. brikoBckas, E. B. Pa3Butrue TEXHOJIOrMYECKOro MPEANPUHUMATENBCTBA KaK CO-
CTaBJISIIOIICH WMHHOBAIIMOHHO-TEXHOJOTHYECKON TpaHchOpMalud SKOHOMHUKH: MPOOJIEeMbl, Iep-
CHEKTHBBI POCTa, POJIb TEXHUYECKOTO By3a pernona : MmoHorpadwus / E. B. beikoBckas. — Tam0oB
: TamOOBCKHI TOCynapcTBeHHBIM TexHuueckuit yHuepcuter, ObC ACB, 2021. — 141 c. —
ISBN 978-5-8265-2428-2. — Texkcr : anekrponusiii // Lludposoii odpazoBarensHblil pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/125036.html

2. l'ony6os, H. H. TexHomoruueckoe MpearpuHIMATEILCTBO: pa3paboTka Ou3Hec-
MOJIEJIM MAJIOr0 MHHOBAILMOHHOTO Npeanpusatus : yuebnoe nocodue / H. H. I'ony6s, U. A. Ctpu-
*aHoB. — Boponex : Boponexckuil rocynapcTBeHHbIN TexHudyeckuii ynusepcurer, ObC ACB,

2024, — 78 c¢. — ISBN 978-5-7731-1201-3. — Tekcr : anexrponssiid // LludpoBoii o6pa3osa-
tenbHbIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/147005.html

3. [Topotekun, E. C. UHHOBanmoHHas SKOHOMHKA U nU(poBU3anus Ou3Heca : y4ed-
Hoe nocobue / E. C. Ilopotekun. — Camapa : Camapckuii rocy1apcTBEHHBI TEXHHUYECKUA yHU-
Bepcuret, ObC ACB, 2021. — 132 ¢. — Tekcr : anekrponssiit // LudpoBoit 06pazoBaTenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122202.html

4. 3yb6apesa, 0. B. busnec-muianupoBanue craptana B chepe TEXHOJIOTHMYECKOTO
obecnieuenus AIIK : yaue6HOe mocoOue / FO. B. 3ybapeBa. — Tromens : ['ocynapcTBeHHBIH arpap-
Helil yHuBepcuteT CeBepHoro 3aypanbs, 2022. — 164 ¢. — Tekct : snextponHsii // Lludposoit
00pasoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/128173.html

S. busnec-moznenu xomnanuii u ycrouuoe pazsutue / E. M. Kaz, . B. Kpakosen-
kas, E. B. Hexona, H. A. Penuukosa ; nox penakuueii E. B. Hexonpl. — Tomck : U3aarenscTBo
Tomckoro rocynapcTBeHHoro yampepcurera, 2020. — 214 ¢. — ISBN 978-5-94621-943-3. —
Texcr : anekrponHslit // Lludposoit obpazosarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116853.html

6. busnec-nnan npeanpustus : yueonoe nocodue / O. I'. Kapataesa, T. B. Bnesa, T.
C. KykymkuHa, A. A. ManoxuHa. — Mocksa : Aii [Iu Ap Menua, 2023. — 100 c. — ISBN 978-
5-4497-1858-7. — Tekct : anexTpoHHbIH // Lludposoit obpazoBarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/127567.html

4.2. HuTepHeT-pecypchbl, B TOM YHCJe COBPeMeHHbIe MpodecCHOHAIbLHbIE 0a3bl JIaH-
HBIX H HH(OPMAIHOHHBbIE CIIPABOYHBIE CHCTEMbI

YuuBepcuterckas napopmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoHcynpTant+» http://www.consultant-urist.ru

CnpaBouHo-npaBoBas cuctema «["apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTKpbITHIX HTaHHBIX Poccuiickoi deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHBIX MMUHHCTEpCTBA Tpyda MW COUMAIbHOM 3amutel  PD
https://rosmintrud.ru/opendata

ba3za nanneix Hayunoit snextponnoii oubmunorekn eLIBRARY.RU https://elibrary.ru/

baza naHHBIX TpOQeCcCHOHANBHBIX CTaHAApTOB MUHHCTEPCTBA TPYyJa U COLMATBHON 3allu-
el P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl manHbIX MHUHHCTEPCTBA SKOHOMUYECKOT0 pa3Butus Pd http://www.economy.gov.ru

baza otkpeiThIX gaHHbIX Pochurmonutopunra http://www.fedsfm.ru/opendata
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DnekTponHas 0a3a gaHHbIx «M3aarenberBo Jlanby https://e.lanbook.com

DnexTponHas oubnmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpoHHO-OMOMHOTEUHas cuctema «9bC FOPAMWT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas uHMGoOpMannoHHas cucteMa «HarroHaabHas 3JIEKTPOHHAS
o6ubmmoteka» https://H36.pd

HanmonansHblii optai ornaitn ooyuenust «OTKpbITOe 0Opa3zoBanue» https://openedu.ru

DnekTponHas 6a3a qanubix "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbiii cait deaepaabHOr0 areHTCTBa M0 TEXHUYECKOMY PEryJIMPOBAHUIO U MET-

posioruu http://protect.gost.ru/

Pecypchl anekTporHON HHDOPMAIIMOHHO-00pa30BaTEIILHOM CpPellbl YHUBEPCUTETA TIPEICTaB-
JICHBl B JIOKAJIBHOM HOpMAaTHBHOM akTe «[lojoxkeHne o0 3IIEKTPOHHON HWH(OPMAIMOHHO-
oOpa3oBatenbHOM cpezie TaMOOBCKOTO TOCYIapCTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeIbHBIE PECYPCHI, K KOTOPBHIM O0ECIeueH JTOCTYI 00yJaromuxcs, B
T.4. HpI/ICHOCO6H€HHI)IC AJI UCII0JIb30BaHWA MHBAJIMJAAMHU U JIMAaMH C OTPpaHUYCHHBIMHA BO3MOXK-
HOCTSIMH 3JI0pPOBbS, TPUBEJICHBI Ha O(UIIMATIHLHOM caiiTe yYHHUBEpCUTETa B pasliene «YHHUBEPCHU-
TeT»-«CBefieHrs: 00 00pa3oBaTeIbHON OpraHu3au»-«MaTepHaaTbHO-TEXHIHYECKOe 00ecTicueHue
Y OCHAILIEHHOCTh 00Pa30BaTEILHOTO MPOIIECCay.

CBefieHHs O JIMIEH3MOHHOM MPOTPAMMHOM OOECIIEYeHHH, UCTIONb3yeEMOM B 00pa3oBaTeib-
HOM TIpoIlecce, MPpeICTaBIeHbl Ha O(UIIMATBHOM CaliTe yHUBEpCUTETa B pazjaeine «O0pa3oBaHue»-
«YuebHas pabotan-«J{ocTymHOE MPOrpaMMHOE 00ECTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

BakHbpIM yCI0BHEM YCHEIIHOIO OCBOEHUS JUCLUILINHBIL SIBJISAETCS CO3JaHUE CUCTEMBI IIpa-
BIWJIBHOM OpraHu3aluy TpyAa, MO3BOJIAIOLIECH paclpenesinTh y4eOHYH Harpy3Ky paBHOMEPHO B
COOTBETCTBUH C TpauKoM 00pa3oBaTeNbHOrO mpouecca. Hy)kKHO OCyIIeCTBIsATH CAMOKOHTPOJIb,
KOTOPBIH SABJISIETCS HEOOXOAUMBIM YCJIOBHEM YCHEIIHON yueObl. Eciau 4To-TO 0CTanoch HEBBINOJI-
HEHHBIM, HEOOXOJMMO M3bICKAaTh BpeMs IS 3aBEpIICHUs 3TOW yacTu paboThl, HE YMEHbIIAs 00b-
eMa HeJleNbHOTro Iu1aHa. Bee 3amanust peKoMEeH1yeTcsl BBIIOIHATh HEIOCPEICTBEHHO M10CIIE COOT-
BETCTBYIOIIEH TEMBbl JICKIIMOHHOTO Kypca, YTO CHOCOOCTBYET Jy4dlIEeMYy YCBOGHHIO MaTepHaa,
IIO3BOJISIET CBOEBPEMEHHO BBISIBUTh M YCTPAHUTh «IIPOOEIIbI» B 3HAHUAX, CHCTEMATU3UPOBATh pa-
Hee IMPOWJIEHHBI MaTepuall, Ha €ro OCHOBE NPUCTYNUTh K OBJAJCHHUIO HOBBIMU 3HAHUSIMHU U
HaBBIKAMU.

Jlekuus - 3T0 OCHOBHas (hopMa mepenadyu OONBIIOT0 00BeMa MHPOPMAUU KaK OPUEHTHU-
POBOYHOM OCHOBBI JJIsi CAMOCTOSITEIIbHON PabOThl CTYAEHTOB. 3HAKOMCTBO C JUCLMILUIMHOM Mpo-
UCXOJUT yX€ Ha MEpPBOM JIEKIUH, TJe TpeOyeTcs HE MPOCTO BHUMAHHE, HO U CaMOCTOSITEIbHOE
oopmienue koHcnekTa. [Ipu paboTe ¢ KOHCHEKTOM JEKIHMA HEOOXOIUMO YUUTBIBATh TOT (hak-
TOp, YTO OJHM JEKIUH JJAIOT OTBEThl HA KOHKPETHBIE BOIIPOCHI TEMBI, APYTH€ — JIUIIb BBISBISAIOT
B3aMMOCBSI3M MEX[Y SBJICHUSMH, IIOMOrasi CTYJEHTY HOHATh INIyOMHHBIE MPOLECCHI PAa3BUTHS
M3Yy4aeMOro NpeaMeTa Kak B UCTOPUH, TaK U B HACTOSLIEE BpEMS.

Paboty c nutepaTypoil nenecoo6pa3Ho HayaTh ¢ U3y4eHUs OOLIUX paboT 10 TeMe, a TaKxKe
y4eOHHUKOB M y4eOHBIX rmocoOmid. Hammydmmii cioco0 Hay4uThCs BBIIACIATH TJIABHOE B TEKCTE,
yJIaBJIMBATh NIPOOJIEMATUYHBIN XapakTep yTBEp:KJIEHHH, JaBaTh OLICHKY aBTOPCKON MO3MILIMHU B XO-
JI€ YEro CTY/AEHTbI 3HAKOMSTCS C Pa3IM4YHbIMH MHEHHUSMHU 10 OJHOMY U TOMY K€ BOIIPOCY, CpaB-
HUBAIOT BECOMOCTb M JIOKa3aTebHOCTh apI'YMEHTOB CTOPOH M JIEJIAl0T BBIBOJ O HauOobIIel yoe-
JUATEIBHOCTH TOW WJIM HHOW MO3UIIHNH.

[Tpu mOATrOTOBKE K MPOMEKYTOYHON aTTeCTalluu 1e1eco00pa3Ho:

— BHHMMATEJIbHO U3YYUTh MEPEYEHb BOIPOCOB M ONPENEINUTH, B KAKUX UCTOYHMKAX HaXo-
JIITCS1 CBE/IEHNU S, HEOOXOAMMBIE /JIsl OTBETA HA HUX;

— BHHMMATEJIBHO NIPOYUTATh PEKOMEHI0BAaHHYIO JTUTEPATYPY;

— COCTaBHUTb KPaTKHE KOHCIIEKTHI OTBETOB (IIJIaHBI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITo BceM BuJ1aM yuyeOHOM AEATEIBHOCTH B paMKax JAUCLUIUIUHBI UCIOIb3YIOTCS ayIUTOPHH,
OCHAIIIEHHBIE HEOOXOIUMBIM CIIEIUATN3UPOBAHHBIM 000PYAOBAaHUEM.

HaunmenoBanue criemuaabHBIX
MOMEILEHUH

OCHAIIIEHHOCTh CIIEIHAIBHBIX ITOME-
IIEHUN

[epeyeHb TUIEH3MOHHOTO MTPOTPAMMHOTO
obecriedeHns / PeKBU3UTHI MOATBEpKAA-
FOLIEr0 JOKYMEHTa

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
JIEKITMOHHOTO THUIIA

Meobenb: yuebHas mebenb
TexHUYECKHE CpelCcTBa O0YUCHUSL:
9KpaH, NPOEKTOP, KOMIIbIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJICHUS 3aHATUN
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalluU

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmiopatusHbie
aKaJeMUYECKHe JUICH3UH O6ECCPOTHbIE
Microsoft Open License Ne 61010664,
60979359, 61316870, 45560005,
45341392, 44964701, 49066437,
48248804, 49487340, 43925361,
44544975, 43239932, 42882586,
46733190, 45936776, 46019880,
47425744, 47869741, 60102643,
41875901

JlJist caMOCTOSATENIBHOM paboThl 00YYArOIIUXCS MPEyCMOTPEHBI TIOMEIIECHUS, YKOMILIEKTO-
BAaHHBIC CHeHHaHHBHpOBaHHOﬁ M€6GJH)IO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C BO3MOKHO-
CTBIO MOJIKIIIOYCHUS K ceTH «MHTepHEeT» U 00ecleYeHueM JJOCTyIa B DJIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HanmeHnoBanue moMenicHUI
IS CAMOCTOSITEILHOM
PabOThHI 0OYUAIOIIHXCSI

OcCHaILIEHHOCTb TOMEIIEHUN I
CaMOCTOSTEIIEHON paOOTHI 00YJAFOIIIXCS

[lepeyeHp MAIIEH3UOHHOTO TIPO-
rpaMMHOro obecriedeHust / PexBu-
3HUTHI TOATBEPIKIAIOIIETO JTOKY-
MEHTA

Ilomemenue nis
CaMOCTOSATENIFHON pabOTHI
oOygaromuxcs (YUTaTbHBIN
3an HayuyHo#t OnOITHOTEKH)

Meobens: yuebHas mebenb

KoMrekT ciennanu3upoBaHHON MeOeTu: KOMITbIO-
TEPHBIE CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAs TEXHHUKA C TIOA-
KIIFOUE€HHEM K HHPOPMALMOHHO-
KOMMYHMKAIIMOHHOM ceTu «IHTepHET» U NOCTYIIOM
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTenbHYIO cpeay 00pa3oBaTesIbHOM OpraHu-
3aIiK, BeO-KaMepbl, KOMMYHHKAIL[HOHHOE 000y 10-
BaHMe, 00eCIIeYnBaroIIee JOCTYII K CETH HHTEPHET
(IpoBOZIHOE COEMHEHHUE U OECIIPOBOAHOE COEIIHE-
Hue mo TexHonoruu Wi-Fi)

MS Office, Windows / Kopriopa-
THBHAaA aKaACMHNYCCKaAa JIUIICH3US
OeccpouHast

Microsoft Open License
Ne66426830

Tlomemenne mist
CaMOCTOSTEIIFHOU pabOTHI
oOyuatomuxcs (ayza. 333/A)

Meoben: yuebHas mebenb

KoMIekT ciennanu3npoBaHHON MeOeTu: KOMITbIO-
TEPHBIE CTOJIBI

ObopynoBaHne: KOMITBIOTEPHAs TEXHHUKA C TIOA-
KITIOYeHNEM K HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHOM ceTu «HTepHET» U JOCTYIIOM
B DJIEKTPOHHYIO HHPOPMAIIMOHHO-
o0pa3zoBaTelbHYIO cpeay 00pa3oBaTesIbHOM OpraHu-
3aIH, Be0-KaMepbl, KOMMYHHKAI[HOHHOE 000y 10-
BaHMe, 00ecIeunBarolee JOCTYI K CETH HHTEPHET
(IpoBOJIHOE COeIMHEHHUE U OECIIPOBOHOE COEIIHE-
Hue o TexHonornu Wi-Fi)

MS Office, Windows / Kopriopa-
THBHAaA aKaaACMHNYCCKaAa JIUIICH3US
GeccpodHas

Microsoft Open License
Ne66426830
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka HOCTHXKEHUS PE3yabTAaTOB OOYUEHHUS MO JUCIHILTUHE OCYIIECTBISIETCS B PaMKax
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U ITPOMEKYTOUHOU aTTECTALUH.

7.1. Tekymuii KOHTPOJIb yCIIEeBAEMOCTH

Texkymmii KOHTPOJIb YCIIEBAEMOCTH BKIIIOYACT B C€OS MEPONPHUATHS IO OLEHWBAHHUIO BBI-
MOJIHEHUS 3aJJaHUM JUIsl CaMOCTOSATENbHONU paboThl. MeponpusaTusi TEKYIIEro KOHTPOJIsS ycreBae-
MOCTH NIpUBeieHbI B Tabmuue 7.1.

Tabmuna 7.1 — MeponpusiTisi TEKYIIETO KOHTPOJISl yCIIEBAeMOCTH

0603-
HanmenoBanue dopMa KOHTPOJISI
HauyeHUeE
CPO1 CaMoolIeHKa CTeNeHU TOTOBHOCTH K OCYIIECTBICHUIO MPEJ- Omnpoc, KOHTpOJIbHAS
IIPUHUMATEIBCKOM J1€ATENbHOCTH pabora
Omnpoc, KOHTpOJIbHAs
CP02 |[InanupoBaHue U peanusaius MpoeKTa poc, p
pabora
CP03 |®opmupoBaHHEe U pa3BUTHE KOMAH/IbI KonTponbHast padbota
CP04 |busHec-unes, 6u3Hec-MOAeb, ON3HEC-TIIaH onpoc
CP10 |Crapuu mpoekra Omnpoc
Omnpoc, KOHTpOJIbHAs
CP11 |Ouenka 3¢ (heKTUBHOCTH IIPOSKTA poc, p
pabora
CP12 |OueHka pucka mpoekra KontposnbHast pabota
CP13 |UroroBas npeseHTanus | T- mpoeKkToB (IUTU-CECCHST) [Ipe3enTanus

7.2. IIpomMeKyTOYHAS aTTeCTANMS
@DopMBbI TPOMEKYTOUHOM aTTeCTAI[MH MO AUCHIUIIIMHE IPUBEACHHI B Ta0nuIe 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- ®dopma
Ounas
HaueHue OTYETHOCTHU
3au01 3auer 2 ceMecTp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIC CPEICTBA COOTHECEHBI C pe3yIbTaTaMH O0YUYCHHUS IO TUCIUTUTMHE U HHIUKATO-
paMu JOCTHXKCHUSI KOMIIETEHITUH.

NA-1 (YK-2) 3naer npouenypy ynpapjeHUsl IPOEKTOM HA BCeX ITANAX ero KU3HeHHO-

ro MUKJA
Pe3synbrarel 00yueHus KOHTpOIIBHEIE MEPO-
TPUSITHS
3HAET 3Tanbl )KU3HEHHOTO LIUKJIA IPOEKTa CP10
3HaeT OCHOBHBIC MOJICITN/METO I0JIOTHH/TIOAXO/IBI YIIPABIICHUS TIPOCK- CPO4
TOM
3HaeT METOJUKH OIICHKU YCIEIIHOCTH MPOEKTa CP11

3ananus k onpocy CP10

1. Yro Takoe KU3HEHHBIN UK MpoeKTa?

2. Yro Takoe (haza KM3HEHHOTO LIUKJIA IPOeKTa?

3. Ilepeuncnure OCHOBHBIE 33/a4M, peUIaeMble Ha KaXI0W (haze >KM3HEHHOTO ITUKIA
IIPOEKTA.

4. OnuiuTe CTaHJAPTHYIO CXEMY JKU3HEHHOI'O IIUKJIa IPOEKTa

5. Jlna paHee HailJleHHBIX B CPEICTBAX MAaccOBOHM MH(poOpMalUu MPOEKTOB, peaausye-
MBIX B PETHOHE, CTpaHe, ropoJie, ONPEAEIUTE OCHOBHBIC 3aJlauM JUIS Kaxa0i (azbl
YKU3HEHHOTO IIMKJIA U IIPUMEPHBIE CPOKU UX PEATTU3ALINH.

3ananus k onpocy CP04

1. U3 xakux OCHOBHBIX OJIOKOB COCTOMT CUCTEMHAsi MOJIENb YIIPABIECHUS IPOEKTaMu?

2. Yro Takoe ynpaBiieHUE TPOEKTaMH B IIMPOKOM NOHUMaHHUN?

3. Ilepeuncnure OCHOBHBIC 3aJayll WCIOJIB30BAHUS CHUCTEMHOW MOJETH YIpPaBICHHS
npoeKkTaMun’?

4. TlepeuncnuTe OCHOBHBIE I'PYIIIBI IPOIECCOB YIIPABICHUS MPOEKTaMHU.

5. MonenupoBaHue )KU3HEHHOTO LIMKJIA TPOEKTa MO MPUHIMITY «BOJOIAAA»

6. MopenupoBaHue KHU3HEHHOTO IUKJIA MMPOEKTa 10 UTEPATUBHOW MOJIENN

7. MopaenupoBaHue KU3HEHHOTO LIUKJIa IPOEKTA 110 CIIUPATIBLHON MOAEIH

8. MopenupoBaHue KHU3HEHHOTO UK TPOEKTa HHKPEMEHTHBIM METOJIOM

3ananus k onpocy CP11

1. CdopmynupyiiTe OCHOBHbIE MPUHIUIBI MEXAYHAPOTHONW MPAKTUKU OLEHKH 3 dek-
TUBHOCTH UHBECTULIUH.

2. B yem cocTouT OCHOBHAs cXeMa OLIEHKH 3()(HEKTUBHOCTH KAUTAJIBHBIX BIOKEHUN C
Y4€TOM CTOMMOCTH JICHET BO BpEMEHU?

3. Ilepeuncnure ocHOBHBIE MOKa3aTeNN 3PPEKTUBHOCTH MHBECTUIIMOHHBIX ITPOEKTOB.

4. B ueM CymHOCTh METO/Aa TUCKOHTHPOBAHHOTO MEPHO/Ia OKYITaeMOCTH ?

5. Kak npumensercss MeTo IMCKOHTUPOBAHHOIO MEpHOJa OKYINaeMOCTH Ul CPaBHH-
TeNbHOU A(P(HEKTUBHOCTH aTbTEPHATUBHBIX KAUTAIbHBIX BIOKEHUN?

6. Cdopmynupyiite OCHOBHON MPUHIIMIT METOAA YUCTOTO COBPEMEHHOT'O 3HAYCHHUS.

7. KakuMm kputepreM pyKOBOJICTBYIOTCS IIPU aHAIM3€ CPABHUTEIHHOU 3(PPEKTUBHOCTH
KalUTaJIbHBIX BIOKEHUH IO METO/ly UUCTOTO COBPEMEHHOIO 3HAYECHMUSI?

8. KakoBa mHTepIperanyss YMCTOr0 COBPEMEHHOI'O 3HAUYEHHUS] MHBECTULIMOHHOIO IpO-

exra?
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10.

11.

12.

13.

14.
15.

16.
17.

18.
19.

20.

21.

22.
23.

Kak u3meHnsiercs 3HaueHUE YUCTOTO COBPEMEHHOTO 3HAUYEHUS IIPHU YBEIUUYEHUHU T10-
Kazareys TUcKoHTa?

Kakyro s3KOHOMUYECKYIO CYIIHOCTh MMEET MOKa3aTeab JUCKOHTA B METO/E YHUCTOTO
COBPEMEHHOT'O 3HAYEHUSI?

[lepeuncnure TUIMYHBIC BXOAHBIE U BBIXOHBIC JICHEKHBIC IOTOKU, KOTOPBIE CIEY-
€T NPUHUMATh BO BHUMaHUE MPH pacyeTe YUCTOTO COBPEMEHHOIO 3HAYEHHUSI MHBE-
CTULIUOHHOTO IIPOEKTA.

Kak pacnpenensiercss €KeroaHblii NEHEKHBIN 10X0A MPEAIPUATHS, KOTOPBIN MOJTy-
YaeTcs 3a CUST KaIMTAJIbHOTO BIOKCHUS?

Kakue nBa moaxoja MCIONB3YIOTCS I ydeTa HHQIAIMNA B MPOIECCe OIEHKH A(-
(EKTUBHOCTH KANMUTAIBHBIX BIOXKCHHIA?

Kaxk mpoucxoaut yuer HHQIISIIUU TIPH OIIEHKE IMOKa3aTess JUCKOHTA?

HaiiTe onpeneneHue BHyTpEeHHEH HOPMBI TPUOBLIILHOCTH MHBECTUIIMOHHOTO ITPOEK-
Ta?

CdopmynupyiiTe CyIHOCTh METO/Ia BHYTPEHHEH HOPMBI TPUOBUIEHOCTH.

Mo>kHO 1 B 001IIEM CiTydae BBIYUCIUTHh TOYHOE 3HAUYEHUE BHYTPEHHEH HOPMBI IIPHU-
OBLIBHOCTH?

Kakune Bam n3BecTHBI METO/IBI pacueTa BHYTPEHHEH HOPMbI PUOBLTEHOCTH?

Kax ucrnosip3oBaTh METO/I BHYTPEHHEH HOPMBI MPUOBUILHOCTU JJISI CPABHUTEIHLHOTO
aHain3a 3(PEKTUBHOCTH KA TAIBHBIX BIOKESHUN?

Kakum 1moaxomoM cienyeT BOCIOJIB30BAaThCS NMPH CPABHUTEIBHON OIECHKE 3PQeK-
TUBHOCTHU KalUTaJbHBIX BJIOKEHMI, KOTrJa TPYAHO WJIM HEBO3MOKHO OLEHUTH Je-
HEXHBIN JOXO OT KAIIUTAJIILHBIX BIOKEHUNA?

YT0 Takoe «OKpYXKEHUE MPOEKTa»?

Kaxkoe BiusiHue oka3pIBaeT OKPYKEHHE MPOEKTA Ha €ro yCIeX WK Heyaady?

Jaiite xapakTepucTHKy (akTOpoB OJMIKHETO W JaTbHEr0 OKPYKEHHUS MPOEeKTa,
OTIPENIETTUTE CTENEHb UX BIUSHUSA BOOOIIE /IS JIOOOTO MPOEKTa, a TaKXKe /I KOH-
KpETHOTo BhIOpaHHOTO Bamu mpoekTa.

Konrtponsnas padora k CP11.

Pemmre cnenyronme 3anaun:

3amada 1. OueHuTh 3((EeKTUBHOCTh MHBECTUIMM B NMPOEKT pa3padOTKU MPOTrpaMMHOTrO
IPOJYKTa, JEHEXKHBIN MOTOK KOTOPOTO MPUBEJEH B TaONIHUIIE.

Tabnuua - JleHe)xHble TOTOKM MHHOBAIIMOHHBIX IPOEKTOB

Bapuant | JIoxobl 1 pacxo/ipl 10 ToJIaM peai3alliid HHBECTUITMOHHOTO MPOEKTA, THIC.pYO.

WHBECTUILIMHU JIOXOJIBI E,%

1-1 2- i1 3-i 4- 1 S- i 6- i1 7- i 8- i

1 50 100 200 50 100 150 350 200 15
50 200 100 100 200 150 250 150
2 70 120 150 30 50 180 350 150 20

50 150 200 50 170 400 260 180

3amaua 2. Omnpenenuts Hanbosee FPPEKTUBHBIN MPOEKT M3 TPEX MPOEKTOB pa3pabOTKH

NC, neHexxHble MOTOKH KOTOPHIX MpHUBEACHBI B Tabmuie. HopMa HOXOMHOCTH WHBECTUIIMHA CO-
craBisieT 12 % (15, 14).

-12 -



28.04.02 «HaHnowmxeHepHs»
28.04.02.01 «HanowmxeHepHsi B MAITHHOCTPOCHU

TaOnuna - JleHexHble NOTOKU albTEPHATUBHBIX IPOEKTOB

Bapuant IIpoexr JleHexHbIe MOTOKHU 1O TO/IaM, ThIC. PYO.
0 1 2 3 4
1 A -120 80 60
b -150 60 100 120
B -100 40 40 40 40
2 A -100 60 60
b -120 80 50 60
B -140 100 80 60 40

NA-2 (YK-2) YMeeT IJIaHUPOBATH MPOEKT ¢ YYeTOM MOCJI€e10BATEJIbHOCTH ITANIOB pe-
aJIM3alMM U JKU3HEHHOT0 IIUKJIA MPOEeKTAa

KouTtponsHbIE MEPO-
PesynbpraTel 00y4eHus P P

TIPYSITHS
YMeeT [ocTuraTh MOCTaBICHHBIX LEJIeH U 3a]a4 MPOEKTa CP02
YMeeT cocTaBiIsITh U KOPPEKTUPOBATH IJIaH ynpasiieHus npoekrom  |CP02
YMeeT olleHUBaTh PUCKU U PE3YNIbTAThl IPOCKTA CP12
3ananus k onpocy CP02

1. Yro oTHOCHTCS K LIETSIM TpOeKTa?

2. TlocranoBka SMART-meneit npoekra

3. Kak chopmynupoats 3 pexTuBHyI0 3a1auy npoekra? [IpuBeaure npumepsl

4. Kak chopmynupoBath 3hPeKTUBHBIC 1[EIH TPOeKTa?

5. IlpuBenute npumeps! 1enei IpoeKTa.

6. Ilepeuncianre OCHOBHbIE PEKOMEHAALMHU KaK MPaBHIBHO CHOPMYIHUPOBATH LETH U

3a/1a4u MPOeKTa?

KonTponbnas padora xk CP02

Pa3pa60TaTL KOHICIIIIHUIO (MOI[GJ'IB) WHHOBAIIMOHHOTI'O MTPOCKTA, PE3YJIbTATOM BLIIIOJIHCHUA
KOTOPOTO SIBJSIETCS] IPOCTOW MHHOBALIMOHHBIN MPOAYKT, T.€. MHHOBAIIMS, 110 KOTOpOo OyneM mo-
HUMATh J11000€ HOBOBBCJACHHUC, OTHOCAIICCCA K MPOAYKTY, IMPOUCCCY WIN YIIPABJIICHUIO, HAIIPU-
Mep:

- 30HTHUK IJI1 MOPOKCHOTO,

- HOBBI BHUJ MOPOXKEHOTO, HAmpHMep, C T00aBICHHEM OPEXOBOr0 Macja KOMIAHUU
Magnum (http://www.magnumicecream.com);

- HHHOBaIlusi B O6paSOBaTeJ'II)HOM mponecce: 3aMCHa HeKHI/Iﬁ TPECHUHIaMHA

- IIPOCKTHO-OPUCHTHPOBAHHOC YIIPABJICHUC OPI’ aHI/IBaI_[PIeﬁ (KaK AJIBTCPHATUBA TpaJaulln-
OHHOMY) - 3TO YIPaBJICHYECKUN MOAXO0/, IPU KOTOPOM MHOTHE 3aKa3bl U 3a/1a4d IPOU3BOJICTBEH-
HOU ACATCIIbHOCTU OpTraHrU3allui paCCMATPUBAOTCA KaK OTACIIbHBIC ITPOCKTHI.

Pa3pa60TKa KOHICIIIHNKW WHHOBAIIMOHHOI'O IIPOCKTAa HAYMHACTCA C BOSHHKHOBCHHA WHHO-
BaL[I/IOHHOﬁ UACHu, KOTOpas NnepeBoauT npoGHeMy HIIN HOTpCGHOCTB BHEIIHEN CpCabl B MHHOBAIH-
OHHYIO BO3MOKHOCTb.

Kontponbras padora k CP12 (mpumep)

3anava 3. BeiOparh JTydmivii BapuaHT HHHOBAIIMOHHOTO MIPOEKTa Ha OCHOBE OIIEHKHU YpPOB-
HSl pucKa. BapuaHThl pa3nnyaroTcsi pa3MepoM MOJIy4aeMoro J10X0ja, KOTOPbIA 3aBUCUT OT COCTO-
SIHUSI 9KOHOMHUKH.
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Ta6JII/II_Ia - XapaKTepI/ICTI/IKa JA0XOOAHOCTU MHHOBAIIMOHHBIX IMPOCKTOB B 3aBUCHUMOCTU OT
COCTOsIHHA DKOHOMHKHU

[Tokazarenu | Bapuant CocTostHuE SKOHOMUKH
I'my6okuii | Hebonpmioit | Cpennuit | HeGonbimoi | MomHbrit
cnaj cnaj cnaj OIbEM 0JIbEM
BepositHOCTB 1 10 15 55 10 10
Pi, %
Hopma  po-
xoma E, %
I BapuaHT 1 6 12 18 25
Il BapuanT 2 5 14 16 27
BepositHOCTB 2 15 20 40 20 5
Pi, %
Hopma no-
xoma E, %
I BapmanT -4 3 10 15 22
Il BapuanT -6 4 13 14 24

N/-1 (YK-6) 3Haer npuopuTeThl COOCTBEHHOI IeATEILHOCTH H CIHOCOOLI ee COBep-
LIEHCTBOBAHMS HA OCHOBE CAMOOLEHKH

KoHnTtponbHbIe Mepo-
PesynbraTel 00y4ueHus P P

IPUATHUS
3HaeT METOJUKH CAMOOLIEHKH, CAMOPA3BUTUS U CAMOKOHTPOJIS CPO1

3HaeT JMYHOCTHBIE XapaKTePUCTUKHU, CIIOCOOCTBYIOIIKE podeccuo- 3a401

HAJIBHOMY Pa3BUTHIO

3ananus x onpocy CPO1
1. Tect-onpocHuk camooTHomeHus: CToauHa
2. VYposenb cy0ObekTHBHOTO KOHTpOous (Y CK)
3. Meroauka «Benymas penpe3eHTaTUBHAs CUCTEMa
4. JlmarHoctuka peduekcuBHoctu Kapros A.B.

Teopernueckue Bonpocs! k 3a401 (mpumepsr)
1. Meronuka nzydyenus ooueit camorp(HeKTUBHOCTH JINYHOCTH
2. Camoakrtyanmu3ainuonHsiii Tect (CAT)
3. Meroaunka Uunekc sxusnennoro crus (Life Style Index, LSI)
4. Koneco smouuit Po6epra [lnyTunka
5. Kommeke MeToauk Juisi camMoo0OciieIoBaHus 1Mo mpodieme mpodeccuoHaIbHOTO ca-
MOpPa3BUTHS

HUA-2 (YK-6) Ymeer ompenejiiTb NPUOPUTETHI JUYHOCTHOTO M NMPO(eCcCHOHAIBLHOI0
0CTa M CI0CO0bI COBEPIIEHCTBOBAHHUS COOCTBEHHOM /1eSiITeJIbHOCTH HA OCHOBE CAMOOLEHKHU

KoHnTponbHbIE MEpO-
PesynbTaThl 00y4eHus
TPUSATHUS
YMeeT npou3BOAUTH CAMOOLIEHKY JINYHOCTHBIX OCOOEHHOCTEH U Mpo- CPO1
(beccroHaIbHBIX KAUECTB B COOTBETCTBUU C KOHKPETHOM cuTyauuen
Ymeer popMyaHpoBaTh eI COOCTBEHHON AEATEIbHOCTH U ONpeie- CP03
JSITh IYTH MX JOCTHXKEHMS C YUETOM IUIAHUPYEMBIX PE3YyJIbTaTOB
VYMmeer onpenensaTs NIPUOPUTETHI TMUHOCTHOTO U MPO(YECCHOHAIBHOTO
pocra CP13, 3a401

Konrponsnas padora k CPO1
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1. PackpoiiTe NOHATHS «aKMEOJIOTHUSI», «CAMOBOCIIMTAHUE, CAMOCOBEPIIEHCTBOBAHUE, CAMO-
aKTyaJIu3aLus».

2. OxapakTepusyiTe CaMOaKTyaTU3UPYIOUIYIOCS JIMYHOCTb.

3. Ha mpumepe nurteparypbl U Apyro MHGOpMAaLUU PAcCMOTPUTE IMYTH, BO3MOXKHOCTH,
TPYAHOCTH CaMOAKTyaJu3alluu JUYHOCTH (KaKk BapuaHT, Ha npumepe pomana JIx. Jlonmona
«Maptun Unen»).

4. OxapakTepu3yiTe BapuaHThl KU3HEHHOIO IIyTH KaK MPOrpaMMHpPOBAHUS U KaK TBOpYe-
CTBa.

5. IIpokoMMeHTUPYWTE BbICKa3blBaHUs: «Tparequs 4eaoBEYECKOM KU3HU OTYACTH B TOM,
4yTO pa3BuTHE Sl HUKOrAa He ObIBACT MOJHBIM; XK€ MPU CaMbIX JYUYIINX YCIOBHIX PeaTu3yeTcs
TOJIBKO YacThb YEJIOBEYECKMX BO3MOXKHOCTEH. UenoBek Bcerna ymMHpaeT HpeXkAe, YEM YCIEBACT
MOJTHOCTBIO poauThes» (O. Dpomm).

«IIpucnocabnuBasich, JIOIU XOTAT COXPAHUTH ce0s, U B TO K€ BpeMms TepstoT ceds» (M.
[TpumBun).

6. Hackonbko, Ha Balll B3IJIs1/1 B3aUMOCBSI3aHbl INYHOCTHAS CaMOAKTyalln3alus U npogeccu-
OHaJIbHAs camopeanu3auus? Moryt au 3T iBa npouecca IpOTUBOPEUYUTH APYT ApYyry?

7. IlpuBenure npuMepsl U3 HAPOAHOM NMEJArOTHKH, OTPAXKAIOIIME MPOLIECC CAMOCOBEPILIECH-
CTBOBAHMUSI JINYHOCTH.

8. benmxamun @pankinuna (1706-1790) — Bbimaromuiics aMepUKAaHCKHN MPOCBETUTEIb H
rOCYJapCTBEHHBIN JesTeNnb, OIUH U3 aBTOpoB Jlekmapanuu HezaBucumoctu CIIIA, onupasces Ha
HPaBCTBEHHBIE [IEGHHOCTH CBOETO BPEMEHH, B MOJIOJJOCTH COCTABHJI ISl ce0s1 «KOMILIEKC 100po/ie-
TeJe» ¢ COOTBETCTBYIOIIMMH HACTABJICHUSMU M B KOHIIE KaKJOW HEAENM OTMedal Cly4au UX
HapyleHusa. BoT 3ToT KOMIUIEeKC:

—Bosnepxanue. Hy)xHO ecTb HE 10 IPECHIIIEHUS U TUTh HE J0 ONbSIHEHUS.

—Monuanue. Hy’kxHO TOBOPUTDH TOJIBKO TO, YTO MOXKET MPUHECTH MOJb3Y MHE WUJIH APYTrOMY;
u30eraTh MyCThIX pa3rOBOPOB.

—Ilopsnok. Cnenyer nepxkarb BCE CBOM BEIM HAa CBOMX MeECTaX; JJISA KaKJIOTO 3aHATHS
HUMETH CBOE MECTO U BpEMSL.

—PemmrensHocTh. Hy’KHO pemarbces BBITOIHATE TO, YTO JOJDKHO CENIAaTh; HEYKOCHUTEIBHO
BBITNOJIHATH TO, YTO PEILIEHO.

—Tpynomobue. Henb3s TepsTh BpeMsl MOIYCTY; HY>KHO OBITh BCEr/a 3aHATBIM YEM-TO IO-
JIE3HBIM; CIEAYET OTKa3bIBATHCS OT BCEX HEHYXKHBIX IEHCTBUI U KOHTAKTOB.

—Hckpennocts. Henb3st oOMaHbIBaTh, HAJJO UMETh YHUCThIE U CHPABEJIMBBIE MBICIU U IO-
MBICJIBL.

—CrpaseanuBoctb. Henb3st npuunHATh KOMY Obl TO HU OBUIO Bpea; HENb3sl u3derats 100-
PBIX JIeJ1, KOTOpBIE BXOASAT B UHUCIIO TBOUX 00S3aHHOCTEH.

—YwMmepennocts. Crenyer u3berarb KpallHOCTEW; cIep)KMBaTh, HACKOJIBKO Thl CUHTAEIb
YMECTHBIM, YYBCTBO OOUJIbI OT HECTIPABEAIIUBOCTEMH.

—Yuctora. Hy)kHO He momyckaTh TelleCHOM Ips3H; cOOMIOAATh ONPSATHOCTh B OJEXKIE U B
KUIIALIE.

—CrnoxkorictBue. He cneayer BOTHOBATHCS MO MYCTSKaM.

—CKpOMHOCTD H T. 1.

—«Ho B nenom, - Tax @paHKIMH MOABOANI UTOT K KOHILY KU3HHU, - XOTS 51 BECbMa JlajeK OT
TOTO COBEPIIEHCTBA, HAa JOCTI)KEHUE KOTOPOTo OBbLIIM HAIPaBIECHBI MOU YECTOIIOOMBBIE 3aMBICIIbI,
CTapaHusi MOM CJIeJIajli MEHS JIyYllle U CHACTIMBEE, YeM s ObLT ObI O€3 3TOTO OIBITA...)».

- [IponymepyiiTe Bce MyHKTHI «KOMILJIEKCa J0OpoaeTeneil» B TOM MOpsAKe, B KOTOPOM OHU
Ba)XXHBI JJI Bac, HAUMHAs C CAMOT'0O TJIABHOTO.

- CocTaBbTe CBOM CBOJ MPaBMJI, OTPAXKAIOIIUX Balll COOCTBEHHBINH «O0pa3 S».

9. IlpoBeauTe CaMOOIICHKY M OLEHUTE PE3yJbTaThl CTEIIEHU TOTOBHOCTH K OCYILECTBIIE-
HUIO MPeINPUHUMATEIBCKON AeATENIbHOCTH (MCTOYHUK: KOMHTET 1o Tpyay W 3aHSATOCTH Hacee-
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HHA

Cankr-IlerepOypra. Ccpuika:  http://ktzn.gov.spb.ru/gosudarstvennye-uslugi/codejstvie-

samozanyatosti-bezrabotnyh-grazhdan/sodejstvie-samozanyatosti/samocenka-stepeni-gotovnosti-
k-osushestvleniyu-predprinimatelskoj-deya/)

Konrtponsnas padora CP03.

1. M3yuure marepuan teMbl «@opMUpOBaHHUE U pa3BUTHE KOMaHAb». OnuiuTe uae-
aJIbHBIA COCTaB Balllell MPOEKTHOM KOMaH/BI, paclpelesuTe poiud U (QyHKIUU B
KOMaHJle. YKaXHUTe, KTO U NOYEMY IOJIYYUT Ty WIH UHYI POJIb WIH (YHKIIUIO
(BO3BMHUTE B CBOIO TMIIOTETHMYECKYI0 KOMAHJy, HallpuMep, 3HAKOMBIX BaM JIIOJEH
WIH IpUAyMaiTe, KOro Bbl XOTEJN Obl B35Th B KOMaHJy).

2. Kaxk Bbl moHnMaeTe CBOIO poiib B IOCTUKEHUU KOMAHIHBIX PE3YJIbTaTOB?

3. Cdopmynupyiite 11einu COOCTBEHHOM AEATEIIBHOCTH U ONPEAEIUTe MyTH UX JOCTH-
KEHHSI C YUETOM IJIAHUPYEMBIX PE3yJIbTaTOB Pa0OTHI KOMaH/1bl

3ananue k npe3eHramuu CP13.
[ToAroToBUTHCS K HTOTOBOM Mpe3eHTanuu IT- mpoeKToB (MUTY-ceccus).
Nzyunte matepuan tembl «busHec-uues, OusHec-Monaenb, Ou3Hec-Tuian». Onupasch Ha

BOIIPOCHI U OIIKMCAHHA IOCBATH 0J10KOB 6I/I3HGC'MOI[CJ'II/I OCTepBaan[epa-HeHbe, OIINIINTC BBI6paH—
HYIO BaMU TCXHOJIOTUIO, 6I/I3H€C-I/IIIGIO 1 CYTb BAalICTO I'PYHIIOBOr0O IMMPOCKTA, OTBECTUB IJIA ceOs Ha
CJICAYIOIUC BOIIPOCHI:

1. B yem cOCTOUT LIEHHOCTHOE MPEAI0KEHNE BAIIETO IPOEKTa?
2. Kto siBisieTcst moTpeduTeseM Bamiero mpoexra?
3. Kakas paborta noipKkHa OBITH CHENIaHA JIs PEUICHUs] KITFOYEBBIX MPOOJIeM WM YIOBIIE-

TBOPEHHUS KIIFOUEBBIX TOTPEOHOCTEH 11eTIeBIX OTpeOuTeneit?

4. Kakum 00pa3oM Bail MPOEKT MOXKET YIOBJIETBOPUTH MOTPEOHOCTH WM PEIIUTH MPO-

6nembl noTpedurens?

5. Kakue npenmyiiecTBa MoqyduT MOTPEOUTEINb, BOCIIOJIH30BABIIMCH BAIIUM ITPOEKTOM?

Teoperuueckne Bonpochl k 3auetry 3aul1

=

Noakown

©

10.
11.

12.

13.

14.

15.

Yro Takoe TEXHOJIOTHUYECKOE MPEANPUHUMATENBCTBO, U KaK OHO OTIMYAETCS OT TPAgHULIM-
OHHOTI'O IIPEeIPUHUMATEIHCTBA?

Kakue kinrodeBble XapaKTEPUCTUKH YCIIEITHOTO TEXHOJIOTHYECKOTr0 IPEeAITPUHUMATENSA?
Kakwue 3tansl pa3BUTHSI IPOXOJUT CTAPTAIl C TEXHOJIOTUYECKOUN naeeit?

KakoBbl OCHOBHBIE HCTOUYHUKHU (PMHAHCUPOBAHHUS JJIS1 TEXHOJIOTUYECKUX CTapTanoB?

Urto takoe MVP (Minimum Viable Product), u kak ero pazpabortats?

KaxoBa posip ”HHOBaLIMH B TEXHOJIOTMYECKOM MPEAIPUHUMATEIBCTBE?

Kakue Meronpl mpoBepku OW3HEC-UIEH CYLIECTBYIOT Ha HayallbHOM JTame pa3padoTKu
crapramna?

Kak BricTpanBath 3pPexkTUBHYIO KOMaHy JUIsl TEXHOJIOTUH cTapTana?

Kakue pucku CBSi3aHBI C TEXHOJIOTMYECKUM IPEANPUHUMATEILCTBOM, U KaK HX MOKHO
MUHHUMU3UPOBATh?

Kak npoBecTy aHann3 pbIHKa AJI TEXHOJIOTMUECKOTO MPOAYKTa?

B uem 3akiiouaercss KoOHLENIUs OW3HEC-MOJENH, M KaKue OCHOBHBIE THUIIbI OW3HEC-
MOJIeJIe MPUCYTCTBYIOT B TEXHOJIOTUYECKOM ITPEANIPUHUMATEIBCTBE?

KaxoBa posib maTeHTOBaHMS U 3aIIMTHI UHTEJUIEKTYaIbHOW COOCTBEHHOCTH B MPOIIECCE CO-
3/1aHUS TEXHOJIOTMYECKOT 0 cTapTana?

Kak ucnonb3oBaTh 1IUGPOBbIE TEXHOIOTUU JI1 MAPKETUHTA U MPOJBUKEHHS] TEXHOJIOTHU-
YEeCKOro mpojiyKra?

Kakue (axkTopbl BIMAIOT Ha YCTOHYMBOCTh U MACIITA0OMPYEMOCTh TEXHOJIOTUYECKOTO OM3-
Heca?

Kak BiusieT 3aKoHOJaTeIbCTBO HA PA3BUTHE TEXHOJIOIMUECKOTO MPEAIPUHIMATEILCTBA?
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TecrToBble 3a1anus K 3a4etry 3aull (mpumepsbi)
1. Yro takoe MVP (Minimum Viable Product)?

a) [IpoyKT ¢ MakCUMalIbHBIMHU XapaKTEPUCTUKAMU

b) IlepBbIit BapuaHT MPOAYKTa ¢ MUHUMAIIBHBIM HA0OPOM (PYHKIIHIA, TTO3BOJISIONINM HAYaTh
TECTUPOBAHUE HA PHIHKE

c) [lonHoNEHHBIN IPOAYKT, TOTOBBIN K 3aIyCKY Ha PHIHOK

d) [IpoToTun nmpoaykTa, KOTOPBIKA ObLT pa3padoTaH KOMaHI0H HHKEHEPOB

[IpaBuibHBIN OTBET: b

2. Kaxoii u3 creayronmx TEPMHHOB OMKCHIBAET MPOIECC MCCICIOBAHUS M MPOBEPKH
OusHec-uaei?
a) nnoBanus
b) Banuauzanus
¢) Akcenepauus
d) Uukybanus
[TpaBuibHBII OTBET: b

3. Kakue ncrounnku puHaAHCHPOBAHUS SBIISIOTCS HauOoJee pacIpOCTPAHEHHBIMU IS
CTapTaroB Ha HaYaJIbHOU cTaguu?
a) BenuypHblil kanuTan
b) COop nEHEKHBIX CPENICTB OT AaKIIMOHEPOB
¢) Kpayndanmunr
d) Bce BhImenepevyrcieHHbIC
[TpaBuibHbI OTBET: d

4. Kaxoii 3 cneayromux (pakTopoB HE OTHOCHTCS K PUCKaM TEXHOJIOTMYECKOTO CTap-
Tamna?
a) TexHuueckue pucKu
b) ®uHaHCOBBIE PUCKH
c¢) Cornamenue ¢ napTHépamMu
d) PeiHOUHBIE pUCKH
IIpaBUIBHBIN OTBET: C

5. Yro Takoe Ou3HEC-MOJIETH?
a) JIOKyMEHT, OMMCHIBAIOIINE OyayIine GUHAHCOBBIE PE3yIbTaThl KOMIIAHUN
b) Crtoco0, KOTOPHIM KOMITaHUSI CO3/Ia€T, JOCTABIISIET U 3aXBaThIBACT IICHHOCTD
c¢) Cucrema yrnpaBieHUs] BHYTPEHHUMH MPOILIECCAaMU KOMITAaHHH
d) HaGop craHmapTHBIX OTIEPAlIMOHHBIX MPOTIEAYD
[TpaBuibHBIN OTBET: b

6. KakoBa posib HaTeHTOBAaHUS B TEXHOJIOTUYECKOM MPEANPUHUMATEILCTBE?
a) YBenuunBaeT HAJIOTH
b) 3amuiaer MHTEIJIEKTYalIbHYI0 COOCTBEHHOCTh U 00€CIeUnBaeT KOHKYPEHTHOE MPEeuMy-
IIECTBO
¢) OrpaHuYMBaET 1OCTYH K PHIHKY
d) Yiydmaer kauecTBO IpOAyKTa
[TpaBusbHBIN OTBET: b

7. Kaxkoil u3 nepeyrcieHHbIX METOAOB MTOAXOIUT JJIsl aHAJIM3a PhIHKA?

a) SWOT-ananu3
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b) MeTo IOHUT-3KOHOMUKH
¢) Monens kaHBaca

d) Bce BrlmenepedncieHHble
[IpaBuibHBIN OTBET: a

8. B yem 3akirogaercst poib akceaepaTopoB?
a) OOyueHue npeanpruHuMaTesen
b) [IpenocraBieHue cTapToBOro Kanurasia
¢) YckopeHue nporiecca pa3BUTHS CTapTAIlOB Yepe3 MEHTOPCTBO U PECYPChI
d) Bce BhImenepevrcieHHbIC
IIpaBUIBHBIN OTBET: C

9. Kakoii W3 MepedyrCIeHHBIX aCIEeKTOB SIBJISCTCS KIIOYEBBIM JUIS OLCHKH WU Ha
craprarn?
a) TexHuueckas peaauzyeMocThb
b) Pazmep kxoMaHbI
c) Jlokarus oduca
d) Auzaitn ynakoBKu
IIpaBUIBHBIN OTBET: a

10. Yro npexacrasisier cOOOH phIHOK?
a) Cucrema HaKarIMBaHUS U PACIIpENICIICHHUS PECYPCOB
b) CoBOKYITHOCTH MOKYIIaTENICH U MPOAABIIOB, B3aNMOACHCTBYIOLINX APYT C APYTOM
c¢) ®usnyeckoe MecTo, TAe NPOJAIOTCs TOBAPHI
d) Mecro, riae nporcxoauT HayqYHOE COTPYTHUYECTBO
[TpaBuibHBIN OTBET: b

8.2. Kputepun u mKaJIbl OLleHUBAHUS

Kaxnoe MeponpusiTie TEKYILEro KOHTPOJS YCIIEBAEMOCTH OLIEHMBAETCS MO IIKaje «3ayTe-
HO», «HE 3a4TEHO».

O1eHKa «3a4Te€HO» BBICTABIISIETCS] 00yUaroIIeMycsl IIPU BBITMOJIHEHUH BCEX YKa3aHHBIX MOKa-
3areneil (Tabmuua 8.1), momyckaroTcs HECYIIECTBEHHbIE HETOYHOCTH B M3JIOKEHMU M odopmiie-
HUM MaTepuana

[Tpu HEBBITOTTHEHUU XOTS OBl OJTHOTO M3 TIOKA3aTeNIel BBICTABIISIETCS OIICHKA «HE 3a4TEHOY.

Tabnuua 8.1 — Kputepun olieHHBaHUSI MEPOIIPUATUI TEKYILEI0 KOHTPOJISL YCIIEBAEMOCTH

HammenoBanme,

[Tokaszarens
o003HaYeHHE
Onpoc JTaHBI PABHJILHBIE OTBETHI HE MeHee 4eM Ha 50% 3aJaHHBIX BOITPOCOB
KoHnTtponbHas o o
IIpaBWIBHO penieHo He MeHee 50% 3ananuit
pabora

MMpe3C€HTals BBIITIOJHCHA B ITOJTHOM 061)eMe;

o npe3CcHTaluuu MNpCACTABJICH OTYCT, co;[epxcamnﬁ HCO6XOI[I/IMBIC PacCUCTHhI,
HPCSeHTaHI/IH BbIBOJbI, Oq)OpMHeHHBIfI B COOTBETCTBUHU C YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I;
Ha 3aluTC NPC3CHTALUNUN JaHbl IIPAaBUJIbHBIC OTBCTHI HC MCHCC YCM Ha 50%
3aJaHHBIX BOIIPOCOB

[Tpu oueHMBaHUU pPe3yabTATOB O0YUYEHHS MO AUCLUUIUIMHE B XOZ€ MPOMEKYTOYHON aTTecTa-
LIUU UCTIONIB3YIOTCS CIEAYIOIINE KPUTEPUHU U TIKAIBI.

3auer (3au0l).
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3ajiaHue COCTOUT U3 2 TEOPETUUECKUX BOIIPOCOB U TECTA.

Bpewmst Ha moarotoBky: 45 MUHYT.

OreHKa «3a4TEHOY BBICTABIISIETCS 00YJarOIIeMYyCsi, €CITM OH 3HAET MPOTrPAMMHBINA MaTepua,
TPaMOTHO M TI0 CYIIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETaxX Ha
BOTIPOCHI, IPABHIILHO MPUMEHSET TEOPETUICCKHUE MTOTOKECHHS IPU PEIICHIH TECTOBBIX 3aaHHIA.

OlLieHKa «HE 3a4TEHO» BBICTABIIACTCS O0YYarOIIEeMYCsl, KOTOPBIM HE 3HAET 3HAYMTEIIPHOMN Ya-
CTH TIPOrPaMMHOTO MaTepuaia, JI0MyCKaeT CYIIECTBEHHbBIE OIMOKM B OTBETAaX HA BOIPOCHI U TIPU
BBIIOJIHEHUH T€CTOBBIX 3aJaHUM.

Pesynbprar 0OydeHHs MO AWCHMILIUHE CUUTACTCS JOCTHUTHYTHIM IIPH IMOJTYYCHUU 00ydaro-
ITUMCS OIICHKH «3a4TEHOY» B XOJI€ MPOMEKYTOYHOM aTTECTAIIUH.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa3oBaTeNbHOW MporpamMmbl, (GopmMupyemoin
YYaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraThl 00y4eHHs 10 JUCHUTUINHE

Kox, HammMeHoBaHHE

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
VHJIUKaTopa Y yd AL

IIK-2 Cnoco0eH BbINOJIHATH PA0OTHI 10 OPraHU3alUN KOHTPOJIA 32 IapaMeTPaMu HAHO-
TE€XHOJOTHYEeCKHX MPOLECCOB U KA4eCTBOM NMPOU3BOACTBA U3/1e/IHii B 00J1aCTH MHKEHeP-
HbIX HAHOTEXHOJIOT il

MOATOTaBINBAET HAHOMATEPHAIIBI U HAHOCTPYKTYPHI K U3MeEpe-
UJI-1 (IIK-2) HUSIM UX [apaMETPOB U K Mpolieccy MOAU(PUKAIIMU UX CBOICTB

VYMeeT COCTABIISATh TEXHUUE- MPOBOJUT U3MEPEHUS TapaMEeTPOB HAHOMATEPHUAIOB U HAHO-
CKH€ 3aJIaHus Ha MOJIepHU3a- | CTPYKTYP

1IMIO U BHEIPEHUE HOBLIX Me- | OpMHpPYyeT 0a3bl JaHHBIX PE3yIbTaTOB H3MEPEHHH apamMeT-
TOJIOB U 000PYJIOBAHUS JIJIS POB HAHOMATEPHUAJIOB U HAHOCTPYKTY]P

U3MEpEHUI MapaMeTpoB U IIPOBOJIUT CTAaTUCTUYECKYIO 00pabOTKy pe3y/bTaToOB U3Mepe-
MOIU(HUKAIIMHE CBOMCTB HAHO- | HUM apaMEeTPOB HAHOMATEPUAJIOB M HAHOCTPYKTYP

MaTepuaoB U HAHOCTPYKTYP | MPOBOJMT MPOIECC MOIU(PHUKAIIUKA CBOWCTB HAHOMATEPUATIOB U
HAaHOCTPYKTYP

Pe3ynpTaThl 00y4eHuUs: MO AUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CAaMOCTOSITEIbHOW padOThI 00YJAIONINXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WMHAuKaTopel AOCTHKEHHUS KOMIIETEHIIMA CUYHATAIOTCS CHOPMHUPOBAHHBIMH TIPU JTOCTHIKE-
HUM COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0yUECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0bEM AUCUMILUIMHBI COCTABIAECT 9 3a4ETHBIX SIUHMULI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

®opma o0yueHus
Ounas
Bunsl pabot 1 >
CeMecTp CeMecTp
Konmaxmmnasn paboma 36 51
3aHSTHS JICKIIMOHHOTO TUTIA 16 16
n1abopaTopHbIE 3aHATHUS 32
IIPAKTUYECKHUE 3aHATHUS 16
KypCOBO€ IPOCKTUPOBAHUE 2
KOHCYJIbTallu1 2
MIPOMEKYTOYHAsI aTTEeCTAIHS 2 1
Camocmoamenvnas paboma 108 129
Bcezo 144 180
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3. COAEP) KAHUE JUCIUITJINHBI

Moayab 1. Oprann3anuoHHble 0CHOBbI HAHOMETPOJIOT UM

Tema 1. BBenenne.

MeTtposorusi, HaHOMETPOJIOTUs M HAHOTEXHOJIOTMU. AKTYaJIbHOCTh METPOJIOTHYECKOIO
oOecnieyenus HaHoTexHojoruil. Hanomerponorus B Poccun u 3a pyoexxom. Konuenmuu passu-
TUsl HaHOMeTpoJoruu. [IpoGieMsl 1 3a1a4u METPOJIOTUYECKOT0 0O0ecrieueHrs HAHOTEXHOJIOTHil.

[IpakTrueckue 3aHATUS

ITPO1. Metponorus

ITP02. HaHOMETpOI0TUS M1 HAHOTEXHOJIOTUH

CamocTtosTtenbHas padora:

CPO1. Hayunoe MUpOBO33pEHHE, HAHOMUP U HAHOTEXHOJIOTHSI

CP02. UcTropuueckne Hauyajga HAaHOTEXHOJIOTUU

Tema 2. ExMHCTBO H3MepeHui.

OcHosuble noHsATUs. Oenepanbubiii 3akoH «O0 obecrieueHnn eqUHCTBA U3MepeHuin». Cu-
cTema obecrieueHus eIMHCTBA u3MepeHuii B Poccuu.

[IpakTuueckue 3aHATUS

[TP03. MeTtposoruyeckoe obecriedeHre HaHOTeXHOJOTui B Poccun

[TP04. HanomeTposorus 3a pyoe:xom

CamocrositenbHas padora:

CPO03. Ilepexon OT MUKPTEXHOJIOTUU K HAHOTEXHOJIOTUU

CP04. OcobeHHOCTH HAHOPA3MEPHOTO COCTOSIHUS BEIECTBA

Tema 3. CtangapTu3anus B 00J1aCTH HAHOTEXHOJIOT Ui,

OcoOeHHoCcTH cTaHAapTH3alUs B OO0JACTH HAHOTEXHOJOTHH. 3ajauu CTaHJapTHU3aLMU
NPUMEHHUTEIBHO K HAHOTEXHOIOTUsAM. O030p ASHCTBYIOLINX CTaHIAPTOB.

[TpakTueckue 3aHATHS

ITPOS5. CymHOCTb U coiepKaHue CTaHAAPTU3ALUH.

[TPO6. TTpunnmms! crangapTu3anuu. MeToapl CTaHIapTU3AIUH.

JlaboparopHble pabOTHI:

JIPO1. N3mepeHne 06bEMHOTO 3JIEKTPUYECKOIO COMPOTUBIIEHUS TpaeHOHAMOIHEHBIX IO-
JMMEPHBIX KOMIIO3UTOB.

CamocrosiTenpHas padora:

CPO5. I1poGaems! ctanaptusanuu B Poccun.

CPO06. [IpoGnema cTaHAapTU3ALUU 32 PYOEIKOM.

Mopnyas 2. Texunueckoe o0ecnieyeHe HAHOMETPOJIOTHH.

Tema 1. Kinnaccugukanus MeToa0B UCCIeI0BAHUSA 00bEKTOB B HAHOTEXHOJIOTHH.

CriocoObl BHEIIHUX BO3/AEHCTBHM Ha HccienryeMblii 00BbeKT. Buabl perucTpupyeMsix OT-
BETHBIX CUTHAJIOB.

[TpakTHueckue 3aHATHS:

[TPO7. Knaccudukarus METOI0B HCCIEA0BaHUS HAHOOOBEKTOB.

ITP08. Pa3mepnbie 3hekTo.

JlaGopaTopubie pabOTHI:

JIPO2. WM3mepeHne MEXIJIOCKOCTHBIX PACCTOSHUA B OKcuAe rpadeHa MpU MOMOIIH
HACTOJILHOTO PEHTIeHOBCKOTO AudpakTomerpa «Iudperin-401.

CamocrosrenbHas padora:

CP07. Knaccugukanus HaHOMaTepHaIoB.

CP08. MeTobl Hccae10BaHUS YIVIEPOIHBIX HAHOCTPYTYP.

Tema 2. OnTuveckue u JIOMUHUCHEHTHBIE METOABI HCCJICI0BAHUSA.
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Ou3nuecKrue NPUHIMIBI ONTHYECKUX M JIFOMUHHCLIEHTHBIX MeToa0B. CnexTpodoromer-
pus. Cnektpockornusi komOuHanuoHHoro paccesHusi (KP) — PamaHoBckas crneKTpockomwsl.
CnekrtpanbHas anmnaparypa.

[TpakTHyeckue 3aHATUS:

ITP09. OnTHueckass MUKPOCKOIIHSL.

ITPO10. CnekTpockonusi B HAHOMETPOJIOTHH.

JlaboparopHbie pabOTHI:

JIP03. N3mepenune maccoBoi 1011 rpad)@HOBBIX HAHOTUIACTUHOK B CYCIICH3HUH.

CamocTrosTenpHas padora:

CP09. CpaBHUTEIBHBIN aHAIN3 TEXHUYECKUX CPEJICTB HAHOMETPOJIOTHUH.

CP010. MadpakpacHas crieKTpocKomus ¢ mpeodpazoBanuemM Dypee.

Tema 3. DJ1eKTPOHHbIE METOAbI MCCJIET0OBAHMS.

DneKTpoHHas MUKpockonus. @u3nyeckue MPUHIMIIBI 3JIEKTPOHHOW MUKpockonuu. Meto-
JIbI AIIEKTPOHHOW MUKPOCKOIUU. ATIapaTypa 3JeKTPOHHON MUKPOCKOITHH.

Oxe-anextponHas crnekrpockonus (O3C). dusnueckue npunuunsl OOC. Amnmaparypa
OOC. PentrenoBckas ¢GotoanekTpoHHas crnekTpockonus (PO®IC). dusnueckue NPUHIUIBI
P®3C. Anmaparypa POIC.

[TpakTHyeckue 3aHATUS:

[TPO11. Cxanupyroiasi 3JIeKTPOHHAsE MUKPOCKOIIHS.

ITPO12. IIpocBeunBaroias 3JIeKTPOHHAsE MUKPOCKOTMHS.

CamocrositenbHas padora:

CPO11. TyHHEIBHBII 3JIEKTPOHHBII MUKPOCKOII.

CPO012. Pa3HOBUAHOCTH OJIM>KHETIOIBHON MUKPOCKOIIUY.

Tema 4. UoHHBIEe MeTOALI HCCJIE10BAHUSA

CrniekTpockonusi paccesHUs NEPBUYHBIX MOHOB. PU3NYECKUE NMPUHIUIBI CTIEKTPOCKOIHU
paccessHUS MepBUYHBIX MOHOB. CIIEKTPOCKONHUs paccestHus MeaneHHbIX noHoB (CPMMU). Anna-
patypa CPMU. Bropuunast nonnas macc-cnexkrpomerpus (BUMC).

[TpakTuyeckue 3aHATHSL:

[TP013. NonHass MUKPOCKOTIHSL.

[TP014. BropuuHnas nonsnas macc-cnektpomerpus (BUMC).

CamocrosiTenpHas padora:

CPO013. MeToasl HOHHOTO TPaBIEHUS.

CP014. IlpumeHeHNE NOHHBIX METOJIOB UCCIIEIOBAHMS B COBPEMEHHOM MPOU3BOJICTBE.

Tema 5. Ckanupyromasi 30H10Basi MUKpockonus (C3M).

Ckanupyromas TyHHenbHas Mukpockonust (CTM). @usnueckue npunHunsl CTM. Anna-
parypa CTM. AtomHo-cunoBas Mukpockomnusi (ACM). @uzndeckue npuniunsl ACM. Anmapa-
Typa ACM.

[TpakTrueckue 3aHATHS:

ITPO15. Anmaparypa ACM.

[TP016. Ocobennoctu Hanousmeperuit B ACM-pexume.

CamocrosiTenpHas padora:

CPO15. TexHomorun «cBepXxy-BHU3Y.

CPO16. TexHOTOTHHN «CHU3Y-BBEPX».

Mopnyas 3. HeonpeneJleHHOCTh, U OLGHKA TOYHOCTH HM3MEpPEeHHsl MapaMeTpPOB HAHO-
00bEKTOB U HAHOCTPYKTYP.

Tema 1. HeonpeesleHHOCTh U TOYHOCTH HAHOM3MeEPEHHIA.

OcHoBHble noHATUA. CTpyKTypa HEOIpeaeIeHHOCTH pe3yibTara u3Mepenus. Heompene-
JIEHHOCTh MOJENIM M MeTojaa u3MepeHuil. HeonpenenenHocts cpencrBa usmepenus. Heompen-
JICHHOCTh TTO3UIIMOHUPOBAHUS.

CamocTtosTenpHas padora:

CPO017. 3mepenne TUHEHHBIX pa3MepOB pelibePHBIX HAHOCTPYKTYP.

_5__
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CPO018. [TorpenrHocTH W3MEPEHUs IITMHBI BOJIHBI U 4aCTOTHI JIa3epa.

Tema 2. Oco0eHHOCTH M3MepeHHsl MAPAMETPOB MOBEPXHOCTH B CKAHUPYIOUIEd 30H-
noBoii Mmukpockonuu (C3M).

Nurepnperanusa nanaeix C3M. Buasl u npuuunbl nckaxenus nanHbix C3M: nmbe3okepa-
MUK, CKaHEepbl, 30H1b1. MeToabI BoccTanoBiieHUs popmbl moBepxHocTH B C3M.

JlaGopaTopHbie pabOTHI:

JIPO4. UccnenoBanue MOJUMEPHBIX HAHOKOMITO3UIIMOHHBIX MAaTepUAIOB METOJOM HH(ppa-
KPAaCHOM CIIEKTPOCKONHUU ¢ IpeodpazoBanreM Dypee.

JIPOS. HccnenoBaHue MONMMEPHBIX HAHOKOMITO3MIIMOHHBIX MAaTEpUAIOB METOJIOM TEPMO-
IpaBUMETPUYECKOr0 aHAIN3A.

CamocTrosTenpHas padora:

CP019. AToMHBIC MAaHUITYJISIIIUN U AW3alH, HAHOJUTOTpadus.

CP020. MadopMaTUBHEIC BO3MOXXHOCTH HAHOWHICHTHPOBAHMS.

Tema 3. Oco0eHHOCTH aHAINW3a XMMHYECKOr0 COCTaBa 00pPa3sloOB B PEHTIeHOBCKOM
¢oTodrnexkTpoHHON cniekTpockonuu (PPIC).

WuTepnperanys AaHHBIX PEHTICHOBCKOW (DOTOIIEKTPOHHOM CHEeKTpockonuu. Buabl u
IPUYMHBl HCKakeHUus PDD crnekTpoB: HEMOHOXPOMATUYHOCTh PEHTIEHOBCKOIO H3ITy4YeHUS,
reoMeTpHs U3MEPEHHUS.

JlaboparopHbie pabOTHI:

JIP06. VccnenoBaHue 3J€MEHTHOTO COCTaBa MOJIMMEPHBIX HAHOKOMIIO3ULIMOHHBIX MaTepu-
aJI0B METOJIOM SHEPrOAMCIIEPCUOHHOM peHTreHoduIyopeclieHTHO criekTpoMeTpun (D IPDA).

JIPO7. UccnenoBanue nMoJIMMEpHbIX HAHOKOMITO3ULIMOHHBIX MaTEpPUaIoB METOJIOM CIEKTPO-
CKONHUU KOMOMHAIIMOHHOT'O PACCESHUSI.

CamocrosrenbHas padora:

CP021. PentrenoBckuii (hOTOINEKTPOHHBIN CLIEKTPOMETD.

CP022. ®usndeckre 0OCHOBBI MeTOa (POTOINEKTPOHHON CIIEKTPOCKOIHUH.

Tema 4. OcoOeHHOCTH HCC/IeI0BAHUS MOBEPXHOCTH B PACTPOBOI JIEKTPOHHON MHK-
pockonuu (PIM).

Pa3pemaromiast cnocobHocts POM. Brnusinne napameTpoB 3J€KTPOHHOIO Iy4Ka (30H7a) Ha
Ka4eCcTBO N300pakeHusl.

CamocrosiTenpHas padora:

CP023. Pa3pemarornias ciocoOHOCTh paCTPOBOI0 3JIEKTPOHHOI'O MUKPOCKOIA.

CP024. ®usnueckue ocHOBBI MeToga POM.

Mopnyas 4. MeTpo1orn4ecKuii KOHTPOJIb CPeICTB H3MEPEHUII B HAHOTEXHOJIOTHAX.

Tema 1. IloBepka cpeacTB u3MepeHHi.

OcHoBHbI€ IOHATHA. BUIBI 1 METOBI TOBEPOK.

CamocrosiTenpHas padora:

CP025. Penbedubie Mepbl It HAHOMETPOBOT'O IMANa30Ha.

CP026. 3MepuTenbHble pacTpOBbIE 3JIEKTPOHHBIE MUKPOCKOIBI (POM).

Tema 2. KaiuOpoBka B HAHOMETPOJIOTHH.

OcCHOBHBIE TTOHATHS. DTAJIOHBI U TECT-00BEKTH. KannbpoBka.

CamocrosrenbHas padora:

CP027. Kanubpoka penbedHOM Mephl.

CP028. KannbpoBka POM no 1ByM KOOpAMHATaM.

Tema 3. MeTOAUKH BBINOJIHEHUS U3MEPECHUI.

ATTecTanysi METOAMK U3MEPEHNH, YTBEP)KIEHUE TUIIOB CPEJICTB U3MEPEHUI.

CamocrosiTenpHas padora:

CP029. IToBepka pacTpOBBIX MUKPOCKOIIOB.

CP030. IToBepxka ACM.

Tema 4. IlpuMepbl METPOJIOTHYECKOT0 KOHTPOJISI CPeACTB H3MEPEeHHl B HAHOTEXHO-
JIOTHSAX.
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MeTtponorudeckuit Koutpoinb POM. Merponoruueckuit KoHTpoias ACM.
CamocTtosTtenbHas padora:

CP029. ®enepanbHblii nHGOPMAIMOHHBINH (HOH/T IO 00SCTICUCHUIO SAMHCTBA U3MEPEHUH.
CP030. I'ocynapcTBeHHBIN peecTp CPEACTB U3MEPECHUIA.

CamocrosiTesbHasi padoTa

OxHUM M3 OCHOBHBIX BHJIOB JIESTEILHOCTH CTYJEHTA SIBJSIETCS CAMOCTOSITeNbHAs padoTa,
KOTOpasi BKJIIOUAeT B ce0s M3ydyeHHe JEKIMOHHOTO MaTepuasna, y4eOHUKOB U y4eOHBIX TOCOOUIA,
MOJTOTOBKY COOOIIEHUH, BBIMOJIHEHHUE 3aJaHU TIPenoJaBaTers.

BueaynuropHas camocTrosiTelibHas padoTa BKIIIOYACT U3YyYCHHE TEM TEOPETUUYECKOTO Kyp-
ca, 3aIJJaHUPOBAHHBIX JIJISI CAMOCTOSITEIILHOTO OcBoeHHs. CaMocTosiTeIbHas paboTa CTyJeHTOB
OpraHu3yeTcs M0 BOIPOCAaM B COOTBETCTBUM C TEMOM, PACCMOTPEHHOM B XOJI€ ayJIUTOPHBIX 3a-
HaTUH. KOHTPOIIb caMOCTOSTEIBHON Pa0OTHI CTYJICHTOB OCYIIECTBIISICTCS IPH TTPOBEPKE PE3yJIib-
TaTOB MPAKTUYECKUX 3aHATUMN, 3a1IUTE Ja0OPaTOPHBIX PabOT U KypCOBOM pabOTHI.

KypcoBoe npoekTupoBanue

Boinonnenue xKypcoBoil paboThl, IPEeIyCMOTPEHHON Y4eOHBIM IJIAHOM, SIBJISIETCS] BaKHOMN
YacThIO CAMOCTOSITENILHOM yueOHOl paboThl oOyuaromuxcs. Kypcosas paboTa mo3BoisieT 3akpe-
IUTh TEOPETUYECKUE 3HAHUS, CPOPMHUPOBATH YMEHUE MPUMEHATh 3HAHUS IPU PEIIECHUU MpHU-
KJIQJHBIX 3a/1a4, TOATOTOBUTH K BHITIOJHEHHIO BHITYCKHOMN KBaTU(UKAIMOHHON PaOOTHI.

KypcoBas paboTa nocssiena pa3paboTke METOANK U3MEPEHUSI OCHOBHBIX XapaKTEPUCTUK
YIIEpOJAHBIX HAHOMATEPHAIOB U KOMIIO3UTOB Ha UX OCHOBE. B kauecTBe 00BHEKTOB 1151 hopmu-
POBaHUSI METOAMK U3MEPEHHUI B paMKax KypCOBOH paOOTHI HCIOIB3YIOTCS YTIIEpOIHbIE HAHOMA-
Tepuaisl (rpadeH, yraepoaHbie HAHOTPYOKH M KOMIIO3UTHI HA UX OCHOBE), IPUMEHSEMbIE B TEX-
HOJIOTHH TIOJTy4YEHUS] HAHOIIPOJYKTOB, a TAK)KE BCIIOMOTaTelIbHOE 000pYyI0BaHUE U YCTPOUCTBA.

Pabota Bkito4aer:

- pa3pabOTKy METOAMKHU M3MEPEHUI OCHOBHBIX XapaKTEPUCTUK YIJIEPOJIHbIX HAHOMATEpHUaIoB U
KOMITIO3UTOB Ha MX OCHOBE (yJelIbHOE OOBEMHOE 3JEKTPUYECKOE CONPOTHBIICHHE, HACBITHAsS
IUIOTHOCTb, MAacCOBasi J10JIs1, yAeJbHasl IOBEPXHOCTb, ICTUHHAS TIOTHOCTh, YTOJl €CTECTBEHHOTO
OTKOCA | JIp.);

- ONMCaHKME Ha3HAYeHUs U 00JIaCTH MPUMEHEHUSI METOANKU U3MEPEHUI;

- TpeOOBaHUS K IMOKa3aTeNIIM TOYHOCTH;

- CpEACTBA U3MEPEHUI, BCIIOMOTaTeJIbHbIE YCTPONCTBA U MaTEPUAIIBL;

- METOJI U3MEPEHUN;

- TpeOoBaHUsI OE30MTACHOCTH, OXPAHBI OKPYKAIOIIEH CPEIbL;

- TpeOOBaHUS K KBATH(UKALMU ONIEpaTOPOB;

- YCJIOBHSI U3MEPEHNUN;

- IOJITOTOBKA 00Pa3II0B;

- IOITOTOBKA K MPOBEICHUIO U3MEPEHUIL;

- IOPAJIOK IIPOBEICHMS U3MEPEHUN;

- 00paboTKa pe3ynbTaTOB;

- KOHTPOJIb TOYHOCTH PE3YJIbTATOB U3MEPEHMUI;

- oopMIIEHHE PE3YIbTATOB U3MEPEHUI

KypcoBas paboTa COCTOUT W3 MOSICHUTENBHOM 3alMCKH, BKIIOYAIOIIEH OMUCAaHWE OCHOB-
HBIX IYHKTOB METOJIMKH, a TAaKXKE OTYETa M0 BO3MOKHOCTH MPUMEHEHHUS JTaHHON METOJIMKH JJIst
M3MEpPEHUS] OCHOBHBIX XapaKTEPUCTHK YIJIEPOJHBIX HAHOMATEPUAIOB M KOMIIO3UTOB HA UX OC-
HOBE.

KypcoBas paboTa 10omKHa COOTBETCTBOBAaTh 3a/IaHHON TEMe, COJEp>KaThb BCE OCHOBHBIE
pasnensl U rpadUuecKrii MaTepual B COOTBETCTBUH C 3aJlaHHEM, JIOJDKHA OBITh 0dOpMIICHA B
cootBercTBUN ¢ CTO ®I'BOY BO «TI'TY» 07-2017 «BpimyckHble KBaTU(PUKAITMOHHBIE paOOTHI
1 KypCOBBIE TTPOEKTHI (paboThl). OO1IHe TpeOOBaHUS.

7
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT UM

4.1. YueOHasi IuTepaTypa

1. TkageB A.I'. IIpombllisieHHBIE TEXHOJIOTHH U WHHOBammu. OOOpyIOBaHHE IS HAHO-
WHIYCTPUU M TEXHOJIOTHS €r0 M3TOTOBJICHUS [DNEKTPOHHBIN pecypc]: yaeOHoe mocooue / A. T
Tkaue, . H. llyoun, A. W. Ilonos. - Tam6oB: TI'TY, 2010. - Pexxum nocryma K KHHTE:
http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Tkaues, A.I'. lnarnoctuka (pU3HKO-MEXaHMUECKUX XaPaKTEPUCTUK HAHOMATEPUAIOB /
A.Il'. Tkaue, .H. llyoun, A.A. Ilaceko u ap. - Tam60B.: 3n-Bo ®I'BOY BIIO TI'TY, 2010. —
Y.1.-96 c.

3. Mapronun B. 1. Beenenue B HaHOTEXHOJIOTHIO [ DNEeKTPOHHBIN pecypc]: yueOnuk / B.1.
Mapromnun [u np.]. — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2012. — 464 c. — Pexum
nocryna: https://e.lanbook.com/book/4310. — 3arun. ¢ sxpaHa.

4. T'onoBuH F0.M. OcHoBBI HaHOTeXHONOTHH [DnekTpoHHbId pecype] / FO.U. 'onoBuH. —
OnekTpoH. AaH. — MockBa: Mamunoctpoenue, 2012. — 656 c. — Pexum pgocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ 3kpaHna.

5. Tonosus, FO.W. BBenenue B HaHOTEXHUKY [DNEKTPOHHBIN pecypc]: yuebHoe mocodue /
FO.U. T'onoBuH. — DnekTpoH. naH. — MockBa: Mamunoctpoenue, 2007. — 496 c. — Pexum
noctymna: https://e.lanbook.com/book/802. — 3ar. ¢ skpana.

4.2. NHTEepHeT-pecypchl, B TOM 4YHcJie COBpeMeHHbIe MpodeccHoHabHbIE 0a3bl AaH-
HBIX 1 HH(OPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran OTKpHITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA TpyJa M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnnoreku eLIBRARY .RU https://elibrary.ru/

baza nanubix mpodeccnoHaNbHBIX CTaHAAPTOB MUHUCTEPCTBA TPy M COLMATBHON 3aIlU-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduamonutopunra http://www.fedsfm.ru/opendata

DnexkTponHas 6a3a ganubix «M3mgarensctBo Jlanby» https://e.lanbook.com

OnekrponHas oudanoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa naHHBIX «JNEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

®denepanbHas rocyaapcTBeHHas nHpopmannoHHas cucrema «HarmoHnanpHas 2IeKTpOHHAS
6ubmuorexa» https://H36.pd

HanmonanbHeii mopran onnaita o0yuenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunuanpubpiii caiit denepanbHOr0 areHTCTBa M0 TEXHUUYECKOMY PEryTHPOBAHUIO U MET-
posoruu http://protect.gost.ru/
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Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cpezie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAN.

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00y4aromuXcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMJAAMH W JIMIIaMH C OI'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IPUBEICHbI Ha O(PHUIIMATLHOM CaliTe YHHUBEpCUTETa B pazjene «YHHU-
BepcuteT»-«CBeeHus 00 00pa3oBaTenbHONM OpraHu3aun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JIMLEH3MOHHOM MPOTPAaMMHOM 00ECTI€YeHHH, UCTIOIb3yeMOM B 00pa30oBaTellb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «ObOpazoBa-
HUe»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

Metoauka mpenosaBaHus AUCHUIUIMHBL «MeTposiornueckoe o0ecriedueHne MHHOBALMOH-
HBIX TE€XHOJIOTMH HAaHOMHXXEHEPUM» IpelyCcMaTpUBAeT MPOBEACHME JIEKLUH, JJaOOPAaTOPHBIX U
NPaKTUYECKUX PadOT, CAaMOCTOSTENbHYIO pabOTy CTYIEHTOB. TeKyIuii KOHTPOJIb 3HAHUN CTY-
JICHTOB OCYILECTBIISIETCSI C MCIIOJIb30BAHUEM 3KCIIPECC — OMPOCOB U 3alIUT JIAOOPATOPHBIX pa-
60T1. 'ToroBoit popmoii KOHTPOJIS IO KYpCY SABISIETCS IK3aMEH.

Kaxnas nexkuust coAep)KUT JIOTUYECKU 3aBEPUICHHYI0 MH(GOpPMALMIO I MOCIEAYIOLIEro
npoBesieHus 1abopaTopHOil paboThl. [ TaBHOH 3amavell JIEKUUi SIBIISICTCS ONPE/IeICHNE HaIlpaB-
JIEHUs U3YYEHHUs JaHHOTO Kypca M0 KOHKPETHOW Teme, (OpMHUpPOBaHUE KOHLENTYalbHbIX TEO-
PETUYECKHUX 3HAHUH, ITO3BOJIOIINX CTYACHTAM CaMOCTOSITEIBHO U3YYHUTh JAOIOIHUTEIBHBIE Ma-
TepUaibl C y4eTOM CHEUM(PUKHM HUX HAayyHBIX U MPO(EeCcCHOHAIbHBIX HHTepecoB. Jlekuus, Kak
IIPaBUJIO, CTPOUTCSI B COOTBETCTBHMHU CO CIEAYIOIIEH TUIIOBOM CXEMOM:

- BBEJIEHHE, B KOTOPOM IIPEJCTABICHA 10A00PKa TEOPETUUECKUX M MCTOPUUECKUX CBEJe-
HUM M0 U3y4aeMOM TEME JIEKIUU;

- IIOCTaHOBKA 3a/1a4y, COAep Kallas NIPAKTUYECKUE IPUMEPBI U JIOTMYECKHE IIPENITOCBUIKI
MOCJIEIYIOIIUX METOJANYECKUX U METOIOJIOTUYECKUX TIOJIOKEHUM;

- NIPaKTHYECKUE PEKOMEHAALMH, 0ObEIMHEHHbIE 110 HAIIPABICHUSAM U CIIOCO0aM pEeLIeHUs
[IOCTaBJIEHHOW MTPOOJIEMBI - B BUJIE KOHKPETHBIX PELIEHUH, IPUEMOB U METO/IOB;

- KpaTkoe 00OCHOBaHUE PEKOMEHIALUM, MpeACTaBIIeMoe, KaKk MpaBWiio, B BUJIE IIEpEUHs
HOPMAaTUBHO-TIPABOBBIX IPEANOCHUIOK, SMIUPUUECKUX U HAYYHBIX JAHHBIX, MOATBEPKAAOIINX
IIPABOMEPHOCTD NIPEIaraéMbIX JAE€HCTBUN;

- BBIBO/IBI M1 0000IIIEHHN S, TOMOTalOIINE 3aKPENUTh U3YUYEHHBIN MaTepuall, IpeCTaBlIsIeMble
B BHJIE KJIFOUEBBIX MTOHATHI U NIEPEYHS BOIPOCOB JUIsl CAMOCTOSITEIbHOTO U3YYEHUS U NTOATOTOB-
KU K IPAKTUYECKUM M CEMUHAPCKUM 3aHATHSIM.

B nensix mHTeHCH(UKAMK npolecca 00y4eHUs MHUPOKO UCIONb3YIOTCS aKTUBHBIE METO-
Il 00y4YeHUs! B BUJE CEMUHAPCKHUX 3aHATHI MO OCHOBHBIM Te€MaM AMCLUMILIUHBI, 00CYXIEeHUE
CUTyallull C HCIOJB30BAaHUEM MYJIBTUMEIUIHBIX cpencTB. HeoTbemiieMoil 4acTbio H3y4dEHMS
JTUCIIUIUINHBI SBIISETCS YMEHHUE padoTaTh CO CIPAaBOYHON U HOPMATUBHOM JTUTEPATypOH.

Pexomenayrorcs cineayromue GopMbl KOHTPOJIS TEKYILIEH yCIIeBaeéMOCTH CTY/AEHTOB:

IIEpUOINYECKas IPOBEPKA KOHCIIEKTOB JIEKIIAM;
KOHTPOJIbHBIN OIPOC CTYEHTOB Ha JEKIHIX U Ja00paTOpHBIX paboTax;

IIPOBEPKA MOJHOTHI M KaY€CTBA BBIIOJHEHMS 33JaHUI HA CAMOCTOSITEIBHOE N3yYEHUE OT-
JIEJIBHBIX BOIIPOCOB M TEM II0 PEKOMEHI0BAaHHOW JINTEPATYpE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

I[J'IH Ka4CCTBCHHOI'O O6paSOBaTeHBHOFO mnmponecca 1mo BCEM BHUIAaM yLIC6HBIX 3aHATHH B
paMKax JUCHUITIIMHBI UCIIOJIB3YHOTCA ayAUTOpPHUH, KaOMHETHl U na6opaT0pm/1, OCHallICHHBIC HEC-
O6XO,I[I/IMBIM CIICIHUAJIM3UPOBAHHBIM U J'Ia60paTOpHBIM 060py,I[OBaHI/I€MZ

HaumMeHoBaHMe crienManbHBIX
IMOMEIICHUH

OCHAIIEHHOCTh CIIEIHAIBLHBIX [TOME-
MIEHUH

[MepeueHp JIMIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHns / PeKBU3UTHI mOATBEP-
JKIAIOIIETO JOKYMEHTa

1

2

3

Y4eOHble ayTUTOPHUH IS TIPOBE-
JIEHUS 3aHATHI JEKITHOHHOIO THIIA

Meobenb: yauebHas mebenb

TexHUYEeCKHE CpencTBa: dKpaH, Mpo-
eKTOp

YyebHas ayauTopusi ISl MpOBe-
JCHUS ~ 3aHATHH  JICKIIHOHHOTO,
CEMHHAPCKOI'0 THIIA, TPYIIIOBBIX U
HWHIUBUAYAIBLHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJSI U MPOMEKY-
To4HOM arrectaruu (146/J14)

MebGenb: yueOHas Mebeb

TexHuyeckue  cpenacrTsa: JIOCKa,
JKpaH, HACTOJIbHBIN TOKapHO-
BUHTOPE3HBI CTAaHOK, TUIIOBBIE JE-
Taly MallMHOCTPOUTENBHBIX IPOU3-
BOJCTB: Bajbl, 3yOuaTble KoJjeca,
BTYJIKH, (pIIAHIBI, JUCKA

HayuHo-uccnenoBaTensckas
nabopatopus (146/J13)

Meobenp: yuebHas mebenb

Kommaekr CIIeHUaNU3UPOBAHHOM
MeOemH: 1a0opaToOpHBIE CTOIBI, KOM-
MIBIOTEPHBIE CTOJIBI

TeXHUYECKHE CpENCTBa: IHITFOTOP,
cnekrpodoTomerp, porarop, pH
Mmetp, (uroopar, UEHTpUdyra, mar-
HHUTHAS MEIITAJIKa, BECHI

MS Office, Windows / KopniopatusHsie
aKaJeMHYeCKIe JIHIECH3UH OeCCPOUHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643,;

AutoCAD 2009-2011 / Beccpounas JIu-
uensust Ne110000006741 Horosop
Nel1580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusnii kommmieke T-FLEX / JIu-
nen3us NeODE36697 6eccpounas roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHENMATU3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHNs K ceTu «/HTepHET» U obecneyeHneM J0CTyna B 3JIEKTPOHHYI0 HH(OP-
MallMOHHO-00pa30BaTeIbHYIO CpEeAYy YHUBEPCUTETA.

HanMmeHoBanue nmoMeneHui

CaMOCTOSATENLHOM PaboThl 00ydaromuxcs

IS

YHaromuxcs

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENIEHON paboTHI 00Y-

[TepeveHb JMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI IOATBEPIKAAIOLIETO 0~
KyMEHTa

1

2

3

UnransHeii 3a1 Hayunoii 6nbmmorexkun TI'TY

Mebenb: yuebHnas medens

K uHopmayuoruo-

Wi-Fi)

KomMmmiexT cnennann3upoBaHHON
MeOeTH: KoMNbIOmepHble CMO.Ibl
TexHuueckue cpeacTBa: KOMNbIO-
MmepHas MexHUKa ¢ ROOKII0YEeHUeM

KOMMYHUKAYUOHHOU cemu « HH-
mepHem» u 0OCMYnom 8 dieK-
MPOHHYIO UHDOPMAYUOHHO-
obpazogamenvhyio cpedy 06pazo-
6amenbHOU Opeanu3ayuil, 6eo-
Kamepwl, KOMMYHUKAYUOHHOE
o0bopyodosaHue, obecneyusaioujee
docmyn K cemu unmepuem (npo-
6800HO€ coeduteHue u 6ecnposoo-
Hoe coeQuHeHUe No MEeXHOI02UU

Microsoft Windows 7 pro Jluren-
3us1 Ne49487340

Microsoft Office2007 JIuuensus
Ne49487340

KomnerotepHslit kitacc
(aym. 333/A)

Mebenb: yaeOHas Mmebenb

KommiekT cnenuann3upoBaHHON

Microsoft Windows XP JIunen-
3us Ne44964701
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Mebenu: kommbroTepHsie croasl  |Microsoft Office 2007 JIunensus
Texumueckue cpencTa: Kommbio- |[Ned4964701

TepHasi TEXHUKA C MOAKIIYCHUEM
K HHPOPMALIMOHHO-
KOMMYHHMKallMOHHOH cetn «H-
TEPHET» U JJOCTYIIOM B DJICKTPOH-
HY0 HHPOPMAIMOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3o-
BaTEILHON OpraHu3aIuu, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
000py0BaHue, 00CCIICUUBAOIICE
JIOCTYII K CETH UHTEPHET (Tpo-
BOJIHOE COCIMHEHHE U Oecrpo-
BOJIHOE COEIUHEHHE 10 TEXHOJIO-
run Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MMPOMEKYTOUHOU aTTECTALUH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH
Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
MOJTHEHUs Ta00paTOPHBIX paboT. MeponpusTHs TEKYIIETro KOHTPOJIS YCIIEBAEMOCTH MTPUBEICHBI
B Tabnuie 7.1.

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH

0603-
HAdCHIe HanmenoBanue dopma KOHTPOJISI
P01 N3mepenre 00beMHOT0 AJIEKTPUUYECKOTO COMTPOTUBIICHUS IPpa- 3almTa
(heHOHATIOJTHEHBIX MOJMMEPHBIX KOMITO3UTOB.
N3mepeHne MeXIUIOCKOCTHBIX PacCTOSIHUN B OKcue rpadeHa 3almTa
JIPO2 |mpu mOMOIIM HACTOJIBHOTO PEHTTEHOBCKOTO U(pakTomMeTpa
«Iudpeiin-401
P03 I/Iccnez[OBaIUme mporecca Noay4eHus rpaQ)eHoBOM CyCreH3UU 3almTa
Ha [IApOBOW MEJIbHUIIE.
HccnenoBanue nonvMMepHbIX HAHOKOMITO3UIIMOHHBIX MaTepua- 3almTa
JIPO4 |moB MeTOIOM MH(PAKPACHOH CIEKTPOCKOINH € TIpeodpa3oBa-
HueMm Dypbe
P05 HccnenoBanue nmoauMepHbIX HAHOKOMITO3UIIMOHHBIX MaTepHra- 3almTa
JIOB METOIOM TEPMOTPABUMETPUUECKOT0 aHAIIN3a
HccnenoBanue 371€MEHTHOTO COCTaBa IMOJIMMEPHBIX HAaHOKOM- 3aIuTa
JIPO6 |MO3MLMOHHBIX MATEPUAIIOB METOJOM 3SHEPrOAMCIIEPCUOHHON
pentrenoduryopectieHTHOU criekTpoMerpun (JIPDA)
P07 HccnenoBanue noavMMepHbIX HAHOKOMITO3UIIMOHHBIX MaTepua- 3almTa

JIOB MECTOJOM CHCKTPOCKOIINHN KOM6I/IHaHI/IOHHOFO PaCCCAHNA

7.2. IIpoMekyTOYHAS aTTeCTAILUS

@®opMBbI TPOMEKYTOUHOHN aTTeCTAI[MH 110 AUCLUIIIIMHE IPUBEACHBI B Ta0nuIe 7.2.

Tabmuma 7.2 — DopMbI MPOMEKYTOYHON aTTECTAINN

0O603- dopma
Ounas
HauyeHUE OTYETHOCTH
Ok301 DK3aMeH 1 cemectp
KPO1 3ammra KP 2 ceMecTp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O11eHOYHBIC CPEJICTBA COOTHECEHBI C PE3yJIbTaTaMy O0yUYCHHS M0 TUCIUIUIMHE W WHINKA-
TOPAMH JTOCTUKEHUSI KOMIIETCHIIH.
HN-1 (ITK-2) YMeeT COCTABJIATH TEXHUYECKHE 32/IaHUSI HA MOJIEPHU3ALMIO M BHEJPEeHUe
HOBBIX METO/I0B 1 000PY/10BAHUSA IJISI U3MEPEeHUd MapaMeTPOB U MOAU(PUKAIIMU CBOIICTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP

P €3YJIbTAThI O6y‘~IeHI/I§I KOHTpOJ'ILHbIC MCPOIIPUATUAL

MOATrOTaBIMBAET HAHOMATEPHAJIbl U HAHOCTPYKTYPBI K U3MEPEHUAM X
MapaMeTpoB U K MPOIecCy MOAU(DHUKAIIMN UX CBOWCTB

KPO1, JIPO1, JIP0O2, JIPO3

KPO1, JIP04, JIPOS, JIP06,

MPOBOIHUT U3MEPCHHS IAPAMETPOB HAHOMATEPHAIOB U HAHOCTPYKTYP |;1p0-

dopMupyeT 0a3bl JAHHBIX PE3YJIBTATOB U3MEPEHUN TapaMeTPOB
HAHOMAaTEPHAJIOB M HAHOCTPYKTYP

MIPOBOJMT MPOIIECC MOIU(PUKALNN CBOMCTB HAHOMATEPUAIOB U HAHO-
CTPYKTYp

HUCIIONB3YET CpeACcTBA UBMEPCHUI, MOHUTOPUHIA U KOHTPOJII Xapak- |KPO1, JIP02, JIP03, JIP04,
TEPUCTHK MPH MOJIYYSHHH HAHOMATepUAIIOB Gu3ruecKumMu Metogamu |[JIP05, JIPO6, JIPO7
HMCIIONB3YET pa3InYHbIC METOJUKHU MOJIyUCHUSI HAHOMATCPHUaJIOB JIPO1, JIP02, JIPO3

2x301, KPO1

JIP04, JIPOS, JIP06, JIPO7

Bompocsr k 3amure tabopatopHoii padotsr JIPO1

1. Kakue marepuanbl OTHOCSATCS K KJIACCY AUIIEKTPUKOB?

2. Kakue marepuaibl OTHOCSATCS K KJIACCY TPOBOJHHKOB?

2. B uem 3akiroyaeTcs YeThIPEX30HOBBIM METOJ ONpeAeseHUs HIEKTPUYECKOro COIpo-
TUBJICHUS ?

3. OnummMre OCHOBHBIE XapaKTEPUCTUKU LU(MPOBOM CHCTEMBI JUIsI U3MEPEHUs YIEIbHbBIX
0o0BemMHoOro 1 nosepxHoctHoro conpotusieHus «JANDEL RM3000+».

4. ITosicaute o6nacte npumeHenus 1udposoit cuctemsl «JANDEL RM3000+».

5. KakoB nopsiiok npoBeeHust U3sMepeHus?

6. Kakue marepuanbl Ha3bIBalOT 3JEKTPONPOBOAALIMMHU OIUMEpPaMu?

Bormpocs! k 3amute nadoparopuoii padotsr JIPO2

1. Ha3oBuTe mapameTpbl KpUCTAIIIMUECKON peleTku rpapura?

2. Kak u3MeHsieTcst MeXIIJIOCKOCTHOE pacCTOSIHUE MTPU YMEHBIIEHUH YUCIIa CJI0EB B rpade-
HOBBIX HAHOIUIACTHHKAX?

3. Onumure siBeHUE TUGPaKIUH.

4. Yro Takoe Au(PpaKMOHHBIA MaKCUMyM?

5. Ot 4ero 3aBUCUT HHTEHCUBHOCTh TTMKOB PEHTI€HOTPAMMBI?

6. Onummre npuHIMI padotsl Audpakromerpa Hudpeit —401.

Bompocs! k 3amute nadoparopHoit padotst JIPO3

1. Onummre MeToIbl U3MEPEHUST MAaCCOBOM JI0JIM BEIECTB B KOJUIOMIHBIX pacTBOpax?

2. Kaxkas cuia «cBsi3bIBaeT» rpad)eHOBEIE cJIou B rpadure?

3. OOBsicHUTE MPUHIUIT PAOOTHI HEHTPUPYTH.

4. Bnustor 11 pa3Mepsl 4acTull rpadeHa Ha Mpollece UX cernapanud METO/I0M HEeHTpUudy-
TUpOBaHUsA?

5. Onumwure TpUHLIUI PabOTHI IEHTPUYTH.

6. /1751 yero Hy>KHO LEHTPUPYTHPOBATH OTYUESHHBIH pacTBOp TpadeHOBON CYyCIIEH3UH?

Bormpocs! k 3amuTe aboparopHoit padotsr JIP04

1. Kakue marepuassl OTHOCATCS K KJIACCY YIIIEPOIHBIX HAaHOMATepHallOB?

2. Onumute MeTo HHPPaKpaCHOM CIIEKTPOCKOIHH ¢ peodpazoBanremM Dypne.

3. Kako npunnun padotsl UK-®ypre ciekrpomerpa «MHPpa IIOM® DT- 08»?

14—
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4. Kakue mapameTpbl He0OOX0MMO KOHTPOJIMPOBATh MPH MpOBeACHUU n3Mepenuit na NK-
dypre criektpoMerpe «MHbpa [IOM® OT- 08»?

Bomnpocsr k 3amure tabopatopHoii padoTst JIPOS

1. [TonsiTue cyTh MeTO/Ia TEPMOTrPaGUUECKOT0 aHATU3A.

2. [IpuBeaute npuMepbl TEPMUUECKUX PEAKLIMMA, COTPOBOKAAIOIINXCSI U3MEHEHUEM MAaCCHhI.

3. Yro Takoe nipoctas u quddepenuanpaas TI kpuBbie?

4. Kakue ¢axrops! BiustoT Ha xo TI" kpuBoii?

5. IlosicHUTE MPHUHLMI U MPOBEACHUE KAYECTBEHHOTO U KOJUYECTBEHHOI'O TEPMHUYECKOTO
aHaJIM3a.

6. OnummuTe METOAMKY U3MEPEHHUS IPU UCIIOJIb30BAaHUU TEPMOTPABUMETPUUYECKOTIO aHAIIH-
3a.

Bormpocs! k 3amute 1aboparopHoit padotsl JIPO6

1. OnummuTe OCHOBHBIE AIEKTPOHHBIE TIEPEXO/IbI PEHTTCHOBCKOM (DTyOpEeCIICHITH ?

2. OnumuTe METOIMKY BBEACHHUSI IPa()eHOBBIX HAHOIIACTHHOK B ITOJIUMED.

3. OOwsicHuTe TPUHIUI PabOTHl SHEProJUCIIEPCHOHHOTO PEHTTeHO(IYyOpECIIEHTHOTO
cnektpomerpa QUANT'X?

4. I'me MpUMEHSATCS SHEPrOJUCIIEPCUOHHBIE PEHTTCHO(IYOPECLEHTHBIE CIIEKTPOMETPHI?

Bormpocs! k 3amuTe nadoparoproii padotsr JIPO7

1. Yem oOyciioBieHa pa3ianuHas uHTeHCUBHOCTh KP, cBA3aHHOIO ¢ pa3HbIMU TUIIAMU

Koje0aHuil MOJIEKYI B ATHIIOBOM criupTe?

2. Omnumure npunnun pabdoret KP  cnextpomerpa DXR Raman Microscope
Thermoscientific.

3. VKaxxuTe BO3MOXHbIE IPUUMHBI PACXO0KICHUS B PE3y/IbTaTax pacuera U SKCIEPUMEHTE.

4. PaccunTaiiTe BO CKOJIKO pa3 Bbllle OyaeT uHTeHcuBHOCTH KP mpu Bo3OyxaeHuu naze-
poM JUTMHOM BOJIHBEI 405 HM 1O CpaBHEHHUIO € BO30YXAEHHUEM JIa3€pOM C JUTMHOW BOJIHBI 532 HM.

Teopernueckne Bonpocs kK 3k3ameHy Jk301

1. Bunel uzmepenuil. @usnueckue BEIMYMHBI KaK OOBEKT M3MepeHuH. MexayHapoHas
CUCTEMa €UHUI] PU3NYeCKUX BeIMUnH. OCHOBHbIE (PU3NYECKUE BETUUNHBI.

2. IlorpemHocT B KOCBEHHBIX n3MepeHusXx CTaHJapTHOE OTKIOHEHHE, PacyeThI.

3. Hopmanwsnoe pacnpenenenue. ['uctorpammel u pacnpeaenenus. [IpenensHoe pacnpene-
JICHHE.

4. CrannapTtHoe oTkJIoHeHUe. JloBeputenbHblil nHTepBai. Koadduument nqosepus.

5. TOYHOCTB M HEOIIPENENEHHOCTh U3MEPEHUN.

6. HopmanbHble yCI0BHsI U3MEPEHUIN TIPU MTOBEPKE.

7. HopMaTuBHBIE TOKYMEHTHI IO CTaHAapTHU3alMU. BakHeilimme craHAapThl pa3IudHbIX
CHUCTEM.

8. CTpyKTypHBIE 2JIEMEHTHI CTAaHIaPTOB.

9. Bo3uukHoBeHne HaHomeTposiorud. Hanomerponorus 3a pydexom. Konuenuus pa3pu-
TUSI HAHOMETPOJIOTUH.

10. ITpuHIMITBI MUKPOCKOIMY B HAHOM3MEPEHUSX.

11. Cxanupyromas 30H10Basi MUKPOCKONHUsA. Buapl ckaHUpyromel 30HJ0BOM MHKPOCKO-
107078

12. DnexTpoHHast MUKPOCKOIIHS.

13. Pa3HOBUAHOCTH OJIMKHENOJIbHON MUKPOCKOIIHH.

14. V3mepenne JMHEHHBIX pa3MepoB pelabe(PHBIX HAHOCTPYKTYp. TOUHOCTH HM3MEpEHUs
JIMHEMHBIX HAHOPA3MEPOB.

15. OcoGennoctu HaHoU3MepeHuit B ACM-pexxume.

16. Dtanbl olleHWBaHUS MOTPEIIHOCTEN U HEONpPEAETICHHOCTENW. BhruuciaeHue morpemnHo-
CTH 3TaJOHa.
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17
pacTposB
18

. 3mepurenbHbie pacTpOBBIE 3JIEKTPOHHBIE MHUKpPOCKOMbL. CTaHgapTHas KaiuOpoBKa
bIX MUKPOCKOTIOB.
. ATOMHO-CHJIOBBIC M3MEPHUTEIbHBIC 30H0BbIe MHUKpOCKOMbI. [loBepka ACM. Kanu6-

poBka ACM.

19

. [ToBepka pacTpoBbix MukpockomnoB. Kanuoposka POM.

20. Crapgaptuzanus u cepTuduKalys B HAHOUHTYCTPHH.

21
TUH.

. HanmpaBnenus pabot B oGmacti Hanometposoruu. [Ipobnemsl u 3aauu HAaHOMETPOIIO-

TeopeTnyeckue BONPOCH K FK3aMeHy k302

O 00 1O\ DN K W~

10
11
12
13
14
15
16
17
18
19

20.

21

22.

. UTo Takoe HaHOMETPOJIOTUS U 00JIACTh €€ IPUMEHEHUS?

. [laiiTe XapakTepuCTUKY THana30Ha HAHOU3MEPEHU .

. Uto TaKkoe yriepoIHbIe HAHOMATEePUAIIbI?

. [IpuBenute ocHOBHBIE ABIIEHUS U YPPEKTHI B HAHOAUAIIA30HE.

. KakoBbI 3Tans! cTaHOBJICHUS HAHOMETPOJIOTHH 32 pyOexom?

. HazoBuTe rpymnmbl ctangapToB B cepe HaHOTEXHOJIOTHH.

. B uem cocTout koH1enius HaHOTeXHOI0TUU B Poccun?

. OueHuTe MepcrneKTUBHBIC HAIIPABJICHUS Pa3BUTUSI HAHOTEXHOJIOTHH U HAHOMAaTEPHAaJOB.
. B uem 3akmrouaercss 0COOCHHOCTh KOHIICTIIIMK PA3BUTHUSI HAHOMETPOJIOTHH.

. JlaiiTe XapakTepUCTUKY METOZlaM U CpeACTBaM MHTEP(PEPEHIIMOHHBIX U3MEPEHUIA.
. [lpyBeauTe NPUHLIMIIBI ONTUYECKONH MUKPOCKOIIUN B HAHOMETPOJIOTHH.

. HazoBuTE NpHHIUIIBI 3IEKTPOHHON MUKPOCKOIIMU B HAHOMETPOJIOTHH.

. [IpuBenuTe BUIBI CKAHUPYIOLIEH 30HA0BOW MUKPOCKOIIHH.

. 310%uTe NpUHIMI AEHCTBUS CKAaHUPYIOLIETO TyHHeJIbHOro Mukpockona (CTM).
. Haiite xapakTepucTuky pexxumam padotst CTM.

. I3noxwure npyuHIMI 1eUCTBUS aTOMHO-CUIIOBOr0 Mukpockona (ACM).

. Haiite xapakTepucTHKy pexxruMam padboTsl ACM.

. Uto Takoe OJIMKHENOIbHAsE MUKPOCKOMHSI B HAHOM3MEPEHHUSX.

. UTo Takoe MarHUTHO-CUJIOBAsi MUKPOCKOIIUS?

Ha3zoBuTe 0cOOEHHOCTH 3JIEKTPOCTATUYECKOTO CHIIOBOIO MUKPOCKOIIA.

. HazoBuTE NpUHLUIIBI CIEKTPOCKONIUY B HAHOMETPOJIOTHH.

B yeMm cocTouT Kiaccudukanys OCHOBHBIX METOOB CIIEKTPAIbHOTO aHAJIN3a B HAHO-

METPOJIOTHH?

23

24.
25.
26.
27.
19.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39

. JaiiTe aHanu3 aTOMHBIM CIIEKTPAJIILHBIM METOAAM aHAJIN3a B HAHOU3MEPEHUSX.
HasoBuTe npuHIMIIBEI aTOMHO-3MHUCCUOHHON CIIEKTPOCKOIIUU.
Ha3zoBuTe npuHIMITBI aTOMHO-a0COPOIIMOHHOMN CTIEKTPOCKOIHH.
HazoBuTe npuHIUIB AaTOMHO-(IIYOPECHEHTHON CIIEKTPOCKOIHH.
Yo Takoe Macc-CIIeKTpOMETpus?

B ueM 3akinroyaeTcss MOJIEKYJISIPHBIN CIIEKTPAIbHBIA aHAIU3?

Yro Takoe Pypre-CreKTPOCKONH?

Yro Takoe KosebaTenbHas CIEKTPOCKONHUS?

Yo Takoe paMaHOBCKasl CIIEKTPOCKOIHS?

Ha3oBuTe OCHOBHBIE IPUHIUIIBI PAAHOCIIEKTPOCKOIIHH.

B uem 3akirouaercs 37€KTPOHHBINA TapaMarHUTHBINA pE30HAHC?
Yro Takoe saepHbId MarHUTHBIN pe30HAaHC?

Yro Takoe saepHbII KBaAPYIOIbHBIA PE30HAHC?

B ueMm coctout 0co6eHHOCTh MeccOayIpOBCKOM CIIEKTPOCKOTHH?
Ha xakoM npuHIMIIE OCHOBaHA OXE-CIIEKTPOCKOMUS?

Ha3zoBure npuHIUnIbI GOTOTFOMUHECIIEHTHOW CIIEKTPOCKOIIUH.
HasoBuTe npyHIUIIBI 3J1€KTPOJTIOMUHECIHEHTHON CIIEKTPOCKOIINH.
. B uem 3akmrouaercss 0COOCHHOCTh PEHTTCHOCIIEKTPOCKOIUN?
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40. Yro Takoe y1azepHasi CHEKTPOCKOIHS?

41. B uem 3akmrouaercs crienuduka xpoMarorpadguu B HAHOM3MEPEHUSX ?

42. Ha30BUTE OCHOBHBIC ATAIIBI JKUKOCTHON XpoMaTorpadumu.

43. [IpuBenuTe METOAOJIOTHIO Ta30BOM XpoMaTorpadum.

44. Jlatb CpaBHUTEIBHBIA aHAIN3 TEXHUYECKHUM CPEICTB B HAHOU3MEPEHUSX.
45. J1aTh NOHATHE HAHONIO3ULIMOHUPOBAHMUS.

46. Uto Takoe penbedHbIe CTPYKTYPbl HAHOOOBEKTOB?

47. IlpuBennre XapakTEpUCTUKNA TOYHOCTU HAHOPA3MEPOB.

48. Kak o1eHUTh MOrpeIHOCTH B U3MEPEHNH JUIMH BOJIH U YaCTOTHI Jlazepa?
49. Yto Takoe HeCTaOMILHOCTh MOIITHOCTH M3Ty4eHHUs jazepa’?

50. Yro Takoe pa3pemiaroiiasi CiocOOHOCTh PACTPOBOTO AIIEKTPOHHOT'O MUKPOCKOTA?
51. KakoBbI 0COOCHHOCTH HAHOM3MEPEHUM Ha aTOMHO-CHJIOBOM MUKPOCKOTIE?
52. JIaTh NOHATHE HEOIPEIETICHHOCTH HAHOU3MEPEHUH.

Bomnpocs! k 3amuTe KypcoBoii pabotst KPO1 (mpumepsr):

1. SBnsercsa nu o0s3aTenbHBIM TPEOOBAHHWE HAXOXKJCHHS W3MEPUTENbHBIX MPUOOPOB B
TOCYJapCTBEHHOM peecTpe CPEICTB M3MEPEHUH, mpeacraBieHoM B MHpopmamoHHOM (oHIE B
pazznene «CBeaeHust 00 yTBEP>KICHHBIX TUIIAX CPEACTB U3MEPEHUI»?

2. Kakue ocHOBHBIE MYHKTHI JOJDKHA COIEPKATh METOIUKA U3MEPEHUA?

3. Kakue TpeGoBaHuUs IPEIbIBISIIOTCS K TOKa3aTeNsIM TOYHOCTU U3MEpPEHUit?

4. Kak peann3oBaH KOHTPOJIb TOYHOCTH U3MEPEHUI B METOIMKE U3MEPEHUI?

5. Kakumu npubopaMu OCyIIECTBISIETCS KOHTPOJIb YCIOBUN M3MEPEHUN B METOAMKE U3-
MepeHUi?

6. Kakue ycinyru mpenocraBisieT aBTOHOMHas HEKOMMepueckas opranuzanus «LleHTp cep-
TU(QUKAUY TPOAYKIIMHM U CUCTEM MEHEIPKMEHTA B cpepe HAaHOUHTYCTPUM»?

7. Onummre mpoueaypy aAoopoBonbHO# ceptudukanuu B cucreme «HAHOCEPTUOU-
KA».

8. Uto moanexut obs3aTensHoi ceptudukanuu B cucreMe «HAHOCEPTUDUKA»?

9. [lepeuncnuTe KOMITIEKT JOKYMEHTOB HEOOXOIMUMBIN U Hadasla CepTH(HUKAIIMOHHBIX
pador.

8.2. Kpurepnu u mKkanbl ONeHUBAHHUA

Kaxnoe mepornpusarue TeKyIero KOHTpOJIs yCIIeBaeMOCTH OLIEHUBAETCS IO LIKae «3auTe-
HOY, «HE 3a4TCHO».

OIIGHKa «3aYTCHO»» BBICTABIACTCSA O6yanOHI€MyC$I IIpH BBIIIOJIHCHWHN BCCX YKa3aHHBIX I10-
kazareneit (Tabmuua 8.1), momyckarTCs HECYIIECTBEHHbIE HETOYHOCTH B U3JI0KEHUH M 0POpM-
JIEHUU MaTepuaia

[Ipu HEBBIMONIHEHUHN XOTsSI Obl OJHOTO M3 TOKa3aTelel BBICTABISCTCA OLEHKA «HE 3auTe-
HO».

Tabmuna 8.1 — Kpurepun onieHuBaHUSI MEPONPUATUN TEKYILIET0 KOHTPOJIS YCIIEBaeMOCTH

HaumenoBanue,

[Tokazarens
0003HaUCHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00BEME;
Mo J1abopaTopHOW paboTe MPEACTABICH OTYET, COAEPKAIINN HEOOXO0IUMbIE
JlaboparopHas pacueTsl, BEIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
pabora OOBaHUSIMU;

Ha 3alIuTe JJa00paTOPHON PabOTHI JaHbI MPaBUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB

17—
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[Tpu oueHuMBaHUM Pe3yabTATOB OOYUYEHHUS MO TUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTALlMU MCIIOJIb3YIOTCS CIIEIYIOIUE KPUTEPUH U IIKAJIBL.

Ox3ameH (Ok301).

3aaHue COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIUYHOY» BBICTABISAETCA 00YYarolEMyCs, €CiId OH INIyOOKO M IPOYHO YCBOMJI
IIPOrpaMMHBIM MaTepuai, HCYEPIBbIBAOIIE, TIOCIEI0BATENBHO, YETKO U JIOTUUECKU CTPOMHO €ro
u3Jaraer, yMeeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOM, CBOOOIAHO CHpaBiseTCs C 3aJadaMy,
BOIIPOCaMH U JPYTUMH BHJIaMU IPUMEHEHUS 3HAHWM, HE 3aTPyJHSAETCS C OTBETOM IIPU BHUJIOM3-
MEHEHUU 3a/laHuill, UCTONb3yeT B OTBETE MAaTepuan PEeKOMEHAYeMOH JUTepaTypbl, IPaBUIbHO
000CHOBBIBAET MPUHATOE PEILICHHUE.

OrneHka «XOpOIIO0» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CJIM OH TBEPJO 3HACT MPOrpaMMHBII
MaTepuai, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JAOIYCKas CyIECTBEHHBIX HETOUHOCTEN B
OTBETax Ha BOIPOCHI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS OOYyYaroIlIeMycCs, €ClIM OH HMMeEeT 3HAHMS
TOJIbKO OCHOBHOI'O MaTepuaia, HO HE YCBOWJ €ro JeTajel, J0MyCcKaeT HeTOYHOCTH, HeJoCTa-
TOYHO IpaBWIbHbIE (DOPMYJIUPOBKHU, HAPYUIEHHs JOTMYECKON MOCIE0BATEIbHOCTU B U3JI0XKE-
HUM [IPOrPaMMHOI'0 MaTepuania.

OrneHka «Hey10BIETBOPUTENILHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, JI0IMYyCKaeT CYIIECTBEHHbIE OIIMOKHM B OTBETaxX Ha
BOIPOCHI, HEYBEPEHHO.

3amuta KP (KPO1).

Ha 3ammre kypcoBoit paboTsl o0yuaromemycs 3afatorcs 8-10 BOIpocoB 1Mo TeMe KypcoBo-
ro IPOEKTUPOBAHUS.

OrneHkKa «OTIMYHO» BBICTABIISETCS CTYJIEHTY, TOKa3aBIIeMy INyOOKHEe 3HaHUSI, TPUMEHEH-
HbIE€ UM IIPU CaMOCTOATEIBHOM HCCIEI0OBAHUN BBIOPAHHOM T€MBbI, CHOCOOHOMY 00O0OIIUTh MpaK-
TUYECKUI MaTepHuall U c/iejaTh Ha OCHOBE aHaJIN3a BBIBOJIBI.

OrneHka «XOpOILO» BBICTABISETCS CTYAEHTY, MOKa3aBlleMy B paboTe M MpHU €€ 3aluTe
MOJIHOE 3HaHHE MaTepHalia, BCECTOPOHHE OCBETHBILIEMY BOIIPOCHI TEMBbI, HO HE B MOJIHON Mepe
IIPOSIBUBILIEMY CAMOCTOSATEIBHOCTD B UCCIIEJOBAHHH.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYJEHTY, PACKPBIBIIEMY B pabOTE OCHOB-
HbI€ BONPOCHI M30PaHHOM TeMBbI, HO HE MPOSBUBIIEMY CAMOCTOSTEILHOCTH B aHAJIM3€ WU JA0MY-
CTHUBIIEMY OT/JEJIbHbIE HETOUHOCTH B COJEPKAHUHU PaOOTHI.

OneHka «HEyIOBIETBOPUTEIILHO» BBICTABIIAECTCS CTYIEHTY, HE PACKpBIBLIEMY OCHOBHBIE
MOJIO’KEHUS U30paHHOM TEMBI U I0NyCTUBIIEMY I'pyOble OIIMOKU B COJIEp>KaHUU paboThl, a TaK-
K€ JIOIIyCTUBLIEMY HEIIPABOMEPHOE 3aMCTBOBAHUE.

Pesynbrar 00y4yeHHs MO TUCHUIUIMHE CYUTAETCS JOCTUTHYTHIM IPH MOJIYYeHHH 00ydaro-
IIMMCSI OLEHKH «3a4TEHO», «yJIOBIETBOPUTEIBHOY, «XOPOILO0», KOTIMYHO» M0 KaXKIOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCALIUXCS K TAHHOMY Pe3y/bTaTy 00y4YeHUs.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa3oBaTeNbHOW Mporpammbl, (HopMHUpyeMon
YYaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraThl 00y4eHHs 10 JUCHUTUINHE

Kox, HammMeHoBaHHE

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
VHJIUKaTopa Y yd AL

IIK-1 Cnoco0eH ocyliecTBJIATH ILIAHNPOBaHNeE, IOCTAHOBKY U MPOBeJdeHHe TeOpPeTHYeCKUX
M IKCIIEPUMEHTAJTbHBIX HCCJIEI0BAHNI B 00J1aCTH HHKEHEPHBIX HAHOTEXHOJIOTH I

HCIIOJIB3YCT 3HAHUSA CI)I/I3I/I‘IGCKI/IX OCHOB IIOJIYUCHUS HaHOMATC-
pHUajioB B obOnacTu HMHXXCHCPHBIX HAHOTCXHOJIOTHI

JIEMOHCTPUPYET HABBIKU IMOUCKA CIIPABOYHON, TEXHUYECKON U
Hay4yHOU HH(pOpManK B 00J1aCTH HAHOTEXHOJIOTUN C UCTIONb-
30BaHMEM MH(OPMAITMOHHBIX KOMIIBIOTEPHBIX CUCTEM

NJI-2 (TIK-1) (dbopMynupyeT 3ajaHie Ha BBITIOJTHEHUE MMPOCKTHBIX paboT AJist
YMeer I1aHupoBaTh ACITeIb- | U3TOTOBICHHS U3JEIUN Pa3IMIHOTO KOHCTPYKIIMOHHOTO U
HOCTb 110 pa3paboTKe mpo- (YHKIIMOHATILHOTO Ha3HAYEHUS, COJEpKAIIUX HAHOMAaTepUabl
JTYKITMHA | TEXHOJIOTHICCKIX BBITIOJTHSET SKCTICPUMEHTATLHBIX UCCIICIOBAHHIA B 00JIaCTH

MponeccoB €€ N3roTOBJICHUSA HMHXCHCPHBIX HAHOTEXHOJIOT UM

HCIIOJIB3YECT CPEACTBA UBMCPCHUA, MOHUTOPHUHT'A U KOHTPOJIA
XApPaKTCPUCTHUK IIPU MTOJTYYCHHUU HAHOMATCPHUAJIOB (I)I/ISI/ILICCKI/I—
MH METOJaMH

HCIIOJIB3YCT PpA3JIMYHBIC METOAUKU ITOJTYUCHUSA HAHOMATEpHa-
JIOB

PesynbTarsl 00yueHust Mo JUCHUIUIMHE AOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHXKEHHMsSI KOMIETEHIMH CUUTAIOTCS C(hOPMUPOBAHHBIMH MPU JOCTHXKE-
HUU COOTBETCTBYIOLUX UM PE3YJIbTAaTOB 00YUEHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0bEM AUCUMILUIMHBI COCTABIAECT 9 3a4ETHBIX SIUHMULI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHU C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

®opma o0yueHus
Bunsl pabot Oqg A
CeMecTp
Konmaxmmnasn paboma 68
3aHSATHUS JISKITMOHHOTO THIIA 16
n1abopaTopHbIE 3aHATHUS 32
IIPAKTUYECKHUE 3aHATHUS 16
KypCOBO€ IPOCKTUPOBAHUE
KOHCYJIbTAllNU 2
MIPOMEKYTOYHAS aTTECTAIINS 2
Camocmoamenvnas paboma 256
Bcezo 324
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3. COAEP) KAHUE JUCIUITJINHBI

Pa3zgen 1. HanorexuoJsorus

Bo3nukHOBeHHEe HaHOTEXHONOIMU. OCHOBHBIE MOHATHSA, 3aladl U MOTHBalLMM. TexHoo-
TUYECKHE IMOAXOJbI, peallu3yeMble IJid MOJyueHUs HaHompoaykuuu. KoHnenuus pa3BUTHS
HAaHOTEXHOJIOTUH.

[TpakTryeckue 3aHATHS

ITPO1. TexHoIOTUH «CBEPXY-BHU3»

ITP02. TexHOIOTUH «CHU3Y-BBEPX)»

[TP03. Knaccudukanus TeXHOIOTHIA TOTYUESHUSI HAHOMATEPHUAIOB

[TP0O4. [IpumMeHeHe HAHOTEXHOJIOTUI B COBPEMEHHBIX MTPOU3BOICTBEHHBIX MTPOIECCaX

CamocrositenbHas padora:

CPO1. Hayunoe MupoBo33peHI€e, HAHOMHUP 1 HAHOTEXHOJIOTUS

CP02. Ucropuueckue Havajia HAaHOTEXHOJIOTUHU

CPO03. Ilepexon OT MUKPTEXHOJIOTUU K HAHOTEXHOJIOTUU

CP04. OcobeHHOCTH HAHOPA3MEPHOTO COCTOSIHHS BEIIIECTBA

CPOS5. IIpoGiema yMCTOTHI MaTepHasa 1 BEIECTBA

CPO06. IIpoOaema YUCTOTHI TIOBEPXHOCTH

CPO7. IIpoGaema YUCTOTHI IPOU3BOICTBEHHBIX TOMEIICHHIA

CPO08. [Ipobnema 1mepoxoBaToCTH MOBEPXHOCTH

Pa3nes 2. MeToabl ucc/ief0BaHNS, AaHAIN3A U ATTECTALIMU HAHOMATEPHAJIOB

OnexkTpoHHass MUKpockonus. Judpakunonusiii ananus. CriekrpaiabHble METO/bl. MeToabl
OTIpeieNIeHus pa3MepOB HAHOYACTHIL.

[IpakTueckue 3aHATHS

ITP05. ATOMHO-CHIIOBasi MUKPOCKOITUS

[TP06. Cxanupytomiasi TyHHEIbHAs MUKPOCKOTIHS

ITPO7. DnexTpocunoBas 30H10Basi MUKPOCKOITHUS

[TP08. MarHuTHO-CHIIOBAst 30HI0Basi MUKPOCKOTTHS

ITP09. Pa3pemaromias cnocoOHOCTh, MOTPEITHOCTH, UCKAXKEHUS U apTe(aKThI

JlaGopaTopHbie pabOThI

JIPO1. HccnenoBanue CTPYKTYPHBIX XapaKTePUCTUK Irpad)€HONOA00HBIX MaTepUaoB METO-
JIOM CIIEKTPOCKOIIMHY KOMOMHAIIMOHHOTO PACCesTHUS

JIPO2. ViccnenoBaHue CTPYKTYPHBIX XapaKTEPUCTHK I'pa(eHOBBIX HAHOIJIACTUHOK METO/I0M
PEHTTEHOCTPYKTYPHOT'O aHAIN3a

CamocrosrenbHas padora:

CP09. CeHCOpPBI pa3IMYHOTO HA3HAYCHUS

CP010. AToMHBIE MaHUITYJISIIUH U AU3aiH, HAHOJIUTOTpadus

CP011. CunoBoii HAHOTECTUHT MPUIIOBEPXHOCTHBIX CIOEB

CP012. MeToab!l TeCTUPOBAHUS JIOKAIBHBIM HarpyXKeHUeM

CPO013. OCHOBBI TEXHUKH HAHOWHICHTUPOBAHUS

CP014. NadopMaTuBHBIE BO3MOXHOCTH HAHOWHACHTUPOBAHHUS

CPO015. Ananus aquarpaMM Harpy»XeHus IIpU HAHOMHICHTHPOBAHNUHN

CP016. Koppekuus pe3yapTaTOB TECTUPOBAHUS B HAHOUHACHTUPOBAHUH

CPO17. IlpuemMbl UCNOAB30BAHUS CHUIIOBOIO HAHOTECTHMHIAa B MCCIEHOBAHMSIX MEXaHHUYe-
CKHX CBOWCTBA ITOBEPXHOCTU

Paszpnen 3. ®usuyeckre MeTOAbI MOJYYECHHSI HAHOMATEPHAJIOB

[TomyueHne HaHOCTPYKTYpPUpPOBAHHBIX MaT€pUaAJIOB METOJAMU WHTEHCUBHOMW ILIacTHYE-
cko nedopmani. Metoasl popmupoBaHusi HaHOYACTUIl. MeToabl HaHomUTOTrpaduu. duznde-
CKHE€ METOJbI TMOJYYEHHUs YIIepOJHBIX HaHOTPYOOok. TexHonoruum monmydyenus rpadeHoconep-
KaIIMX CYCIIEH3HH METOJIOM CIIBUTOBOM dKc(oualuen rpadura.

Y -
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[IpakTueckue 3aHATUS

[TP010. Peanuzanus MeTofa BaKyyMHO-AYTOBOTO PACIbUICHUS BEIIECTBA ISl TOTyYEHUS
METAJUINYECKUX HAHOYACTHUIL M YTIEPOTHBIX HAHOTPYOOK

ITPO11. PaBHOKaHAIBHOE YIIIOBOE ITPECOBAHUE.

[TP012. Kpydenue 1noja KBa3UruApOCTaTHUECKUM JaBICHUEM

ITP013. Metoa monyueHus rpadeHa ¢ HCI0JIb30BaHUEM MUKPOBOJIHOBOT'O U3JTYYCHUS

[TP014. Meton nomyuyenus rpadeHa B BHICOKOTPAJIMEHTHOM TEUEHHUH KUIKOCTU. [IpoTou-
HbII peakTop Teinopa-KysTra

[TP015. Meton momyuenus rpadena Ha ObIcTpo Bpamiaromemcs aucke. Cxema MHUKcepa U
BapHaHThl MEXaHU3MOB pacciIanuBaHUs YacTHUI] rpaduTa.

JlaboparopHbie pabOTHI

JIP03. UccnenoBanue nporiecca mojrydeHus rpadeHOBOM CYCIICH3UU Ha MapOBO MEJILHUIIE.

JIPO4. ViccnemoBanue mporiecca moirydeHus rpad)eHOBOM CYCIICH3UH Ha CTCPKHEBON Meb-
HUIIE.

JIP05. HccnemoBanue mporiecca MmoirydeHusl rpad)eHOBOIM CYCIIEH3MHM METOJIOM MEXaHWde-
CKOM1 AKC(hOTHALIHH.

CamocrosiTenpHas padora:

CP018. MonHas uMILTaHTAIHA.

CP019. UmnutanTorpadmusi.

CP020. MoHHO-TI1a3MEHHOE TPaBJIEHHUE TTOBEPXHOCTH

CP021. MonHas nMIUIaHTAIUSA

CP022. AToMHO-30H10BOE€ MO (DHUITMPOBAHHE

CP023. U30upaTenbHbIe M CBEPXITPEHU3NOHHBIE METOIBI TPABICHUS

CP024. JlazepHble METOJbI CHMHTE3a HAHOUYACTHI[: HCIAPEHUE C MPUHYIAUTEIBHBIM OXJIa-
XKIeHueM, GOTOIUCCOITUAIINS

CP018. Meron Xammepca

Pa3nen 4. ®u3nyeckre 0CHOBbI COBPEMEHHBIX TEXHOJIOTHH MOJy4eHUS] HAHOKOMIIO-
3MIMOHHBIX MAaTEPHATOB CTPOUTEIBHOIO0 H (PYHKIHOHAJBLHOI0 HA3HAYCHMUS.

TexHonornn MoaUGUIUPOBAHUS CTPOUTENIBHBIX MAaTEpUANOB YIJIEPOJHBIMU HAHOCTPYK-
Typamu. Mcrnonb3oBaHue moJMMepKOMIO3UTHOW apMaTyphl Al apMUPOBaHMs OETOHHBIX H3Jle-
muil. MoauduunpoBaHue SNO0KCUAHBIX ¢MOJI T'padeHONOA00HBIMA HAHOYACTHIIAMHU

[TpakTHueckue 3aHsATHS

[TP016. CriocoObI BBEICHHS YTIIEPOIHBIX HAHOMATEPHAJIOB B OETOH

ITPO17. ITpaBuno cmeceii.

[TP018. du3nko-MexaHMYECKHe CBOWCTBA HAHOKOMIIO3HIIMOHHBIX CTPOUTENFHBIX MaTepH-
ajoB

ITP019. CriocoObI BBEJICHUS YTIIEPOTHBIX HAHOMATEPHUAJIOB B SITOKCUIHBIC CMOJIBI.

[TP020. YrnepoaHsle MaTepuabl Kak MOJU(UKATOPBI CTPYKTYpPhl MOJTUMEPHBIX MaTepHua-
JIOB

[TP021. CBs13b CTPYKTYPHI U (PU3HKO-MEXaHUYECKUX CBOWCTB MOJMMEPHBIX HAHOKOMITO3U-
LIMOHHBIX MaTEPUAJIOB.

JlaGopatopHbie paboThI

JIP06. TTomy4yeHue u mccienoBaHNEe MEXaHHMUECKHX CBOMCTB OETOHOB, MOAM(DUITMPOBHHBIX
rpageHonoI00HBIMI MaTepHUaIaMH.

JIPO7. Tlony4yeHue W HWCCIEAOBAHUE MEXAHUYECKUX CBOMCTB SIOKCHUAHBIX CMOJI, MOIU(U-
IIUPOBHHBIX IpadeHonoJ00HBIMU MaTepUaIaMu

JIPOS. IomyueHue u ucciaenoBaHUe TUIACTHYHBIX CMAa30K, COAEpKalX rpadeHOno 00HbIe
MaTepHabl

CamocrosiTenpHas padora:

CP025. Metoasl AMCreprUpoOBaHUsS HAHOJMCIIEPCHBIX HAMOJHUTENEH B TEXHOJIOTHU
(GYHKIIMOHAJIBHBIX MOJMMEPHBIX MaTepUaIOB

_5__
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CP026. Metoap! cTabuian3alid HAHOAWCIIEPCHBIX HATIOJHHUTENEH B TEXHOJIOTUU (PYHKIIU-
OHAJIbHBIX IOJMMEPHBIX MaTepHUajIoB

CP027. IlpumeHeHHe YTrIIEpOAHBIX HAHOCTYKTYpP JUIS MOBBIIMICHUS TEIUIO U AJIEKTPONPO-
BOJIHOCTH OJIMMEPHBIX MaTepHuajoB

CP028. CtpykTypupoBaHH€e MOJMMEPHBIX MAaTPUI] HA MAaKPO- U MUKPOYPOBHSAX
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. TkageB A.I'. IIpombllisieHHBIE TEXHOJIOTHH U WHHOBammu. OOOpyIOBaHHE IS HAHO-
WHIYCTPUU M TEXHOJIOTHS €r0 M3TOTOBJICHUS [DNEKTPOHHBIN pecypc]: yaeOHoe mocooue / A. T
Tkaue, . H. llyoun, A. U. Ilonos. - Tam6oB: TI'TY, 2010. - Pexxum nocryma K KHHTE:
http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Tkaues, A.I'. lnarnoctuka (pU3HKO-MEXaHMUECKUX XaPaKTEPUCTUK HAHOMATEPUAIOB /
A.Tl'. Tkaue, .H. lyoun, A.A. Ilaceko u ap. - Tam60B.: 3n-Bo ®I'BOY BIIO TI'TY, 2010. —
Y.1.-96 c.

3. Mapronun B. 1. Beenenue B HaHOTEXHOJIOTHIO [ DNEeKTPOHHBIN pecypc]: yueOnuk / B.1.
Mapromnun [u np.]. — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2012. — 464 c. — Pexum
nocryna: https://e.lanbook.com/book/4310. — 3arun. ¢ sxpaHa.

4. T'onoun F0.M. OcHoBBI HaHOTEXHONIOTHH [DnekTponHnbIit pecype] / FO.U. INonopun. —
OnekTpoH. AaH. — MockBa: Mamunoctpoenue, 2012. — 656 c. — Pexum pgocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ 3kpaHna.

5. T'onosun, FO.W. BBenenue B HaHOTEXHUKY [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue /
FO.U. T'onoBuH. — DnekTpoH. naH. — MockBa: Mamunoctpoenue, 2007. — 496 c. — Pexum
noctymna: https://e.lanbook.com/book/802. — 3ar. ¢ skpana.

4.2. NHTEepHeT-pecypchl, B TOM 4YHcJie COBpeMeHHbIe MpodeccHoHabHbIE 0a3bl AaH-
HBIX 1 HH(OPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran OTKpHITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA TpyJa M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnnoreku eLIBRARY .RU https://elibrary.ru/

baza nanubix mpodeccnoHaNbHBIX CTaHAAPTOB MUHUCTEPCTBA TPy M COLMATBHON 3aIlU-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduamonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby https://e.lanbook.com

OnekrponHas oudanoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa naHHBIX «JNEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMTy https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

®denepanbHas rocyaapcTBeHHas nHpopmannoHHas cucrema «HarmoHnanpHas 2IeKTpOHHAS
6ubmuorexa» https://H36.pd

HanmonanbHeii mopran onnaite o0ydenust «OTkpbIToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanpubpiii caiit OenepanbHOr0 areHTCTBAa MO0 TEXHUYECKOMY PEryJIHPOBAHUIO U MET-
posoruu http://protect.gost.ru/
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Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQJTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37IeKTPOHHOM MH(POPMAIOHHO-
oOpa3oBatenbHOM cpere TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00y4aromuXcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMJAAMH W JIMIIaMH C OI'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pPOBbsI, IpUBEIEHBl Ha O(UIIMATBLHOM caiiTe yHHBEpCUTETa B paszfesie «YHHU-
BepcuteT»-«CBeeHus 00 00pa3oBaTenbHONM OpraHu3aun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JIMLEH3MOHHOM MPOrPaMMHOM 00ECIIEYeHHUH, UCIIOIB3yEMOM B 00pa30oBaTelb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «ObOpazoBa-
HUe»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

Metoauka npenoaaBaHus JUCHUILIMHBL «DU3HUECKUE OCHOBBI COBPEMEHHBIX TEXHOJOTUI
IOJIy4EeHUs HAHOMATEepUAJIOB) IIpelycMaTpUBaeT IPOBEIECHUE JIEKLUH, JJaOOPaTOPHBIX M IpaK-
THYECKUX PabOT, CAMOCTOATENBHYIO PadoTy CTYACHTOB. TeKymuid KOHTPOJIb 3HAHUN CTYJICHTOB
OCYILECTBIISICTCS C MCIIOJIB30BAHUEM HKCIPECC — OIPOCOB U 3aILUT J1abopaTopHbIX padot. Mro-
roBoil (popMoOif KOHTPOJIS IO KypCY SIBISETCS SK3aMEH.

Kaxnas nexkuust coAep)KUT JIOTUYECKU 3aBEPUICHHYI0 MH(GOpPMALMIO I MOCIEAYIOLIEro
npoBesieHus 1abopaTopHOil paboThl. [ TaBHOH 3amavell JIEKUUi SIBIISICTCS ONPE/IeICHNE HaIlpaB-
JIEHUs U3Y4YEHUs JaHHOTO Kypca MO KOHKPETHOH Teme, (OopMHUpOBaHUE KOHLENTYaIbHbIX TEO-
PETHYECKUX 3HAHWUM, TO3BOJISIIOIIUX CTYJE€HTaM CaMOCTOSITEIbHO U3YUUTh JIONOJIHUTEIbHBIE Ma-
TepUaibl C y4eTOM CHEUM(PUKHM HUX HAayyHBIX U MPO(EeCcCHOHAIbHBIX HHTepecoB. Jlekuus, Kak
IIPaBUJIO, CTPOUTCSI B COOTBETCTBUM CO CJIEAYIOIIEH TUIIOBOM CXEMOM:

- BBEJIEHHE, B KOTOPOM IIPEJCTABICHA 10A00PKa TEOPETUUECKUX M MCTOPUUECKUX CBEJe-
HUM M0 U3y4aeMOM TEME JIEKIUU;

- IIOCTaHOBKA 3a/1a4y, COAep Kallas NIPAKTUYECKUE IPUMEPBI U JIOTMYECKHE IIPENITOCBUIKI
MOCJIEIYIOIUX METOJNYECKUX U METONOJIOTUYECKUX TOJIOKEHUM;

- NIPaKTHYECKUE PEKOMEHAALMH, 0ObEIMHEHHbIE 110 HAIIPABICHUSAM U CIIOCO0aM pEeLIeHUs
[IOCTaBJIEHHOW MTPOOJIEMBI - B BUJIE KOHKPETHBIX PELIEHUH, IPUEMOB U METO/IOB;

- KpaTkoe 00OCHOBaHUE PEKOMEHIALUM, MpeACTaBIIeMoe, KaKk MpaBWiio, B BUJIE IIEpEUHs
HOPMAaTHUBHO-TIPABOBBIX IPEANOCHUIOK, SMIUPUUECKUX U HAYYHBIX JAHHBIX, MOATBEPHKAAOIINX
IIPABOMEPHOCTD NIPEIaraéMbIX JAE€HCTBUN;

- BBIBO/IbI M 00O0OIIIEHHUSI, TOMOTAaIOIINE 3aKPENUTh U3YUYEHHBII MaTepHall, peCTaBlIseMble
B BHJIE KJIIOUEBBIX MTOHATHI U NIEPEYHS BOIPOCOB ISl CAMOCTOSITEILHOTO U3Y4YEHHs U TIOArOTOB-
KU K IPAKTUYECKUM M CEMUHAPCKUM 3aHATHSIM.

B nensix mHTeHCH(UKAMK npolecca 00y4eHUs MHUPOKO UCIONb3YIOTCS aKTUBHBIE METO-
Il O0y4YeHUs! B BUJE CEMUHAPCKHUX 3aHATHI IO OCHOBHBIM T€MaM AMCLMILIUHBI, 00CYXKIEeHNE
CUTyallull C HCIOJB30BaHUEM MYJIBTHUMEIUNHBIX CpeAcTB. HeoTpemieMoll 4acThl0 M3ydeHUs
JTUCIIUIUINHBI SBIISETCS YMEHHUE padoTaTh CO CIPAaBOYHON U HOPMATUBHOM JTUTEPATypOH.

Pexomenyrorcs crneayromme GopMbl KOHTPOJIS TEKYIEH yCIeBaeMOCTH CTY/I€HTOB:

MepUONYECcKast IPOBEPKA KOHCIEKTOB JIEKIIHIA;
KOHTPOJIbHBIN OIPOC CTYJEHTOB Ha JIEKIHUAX U Ja00paTOPHBIX paboTax;

IIPOBEPKA MOJHOTHI M KaY€CTBA BBIIOJHEHMS 33JaHUI HA CAMOCTOSITEIBHOE N3yYEHUE OT-
JIEJIBHBIX BOIIPOCOB M TEM II0 PEKOMEHI0BAaHHOW JINTEPATYpE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

I[J'IH Ka4CCTBCHHOI'O O6paSOBaTeHBHOFO mnmponecca 1mo BCEM BUIaM yLIe6H]':>IX 3aHATHH B
paMKax JUCHUITIIMHBI UCIIOJIB3YHOTCA ayAUTOpPHUH, KaOMHETHl U na6opaT0pm/1, OCHallICHHBIC HEC-
O6XO,I[I/IMBIM CIICIHUAJIM3UPOBAHHBIM U J'Ia60paTOpHBIM 060py,I[OBaHI/I€MZ

HaunmMeHoBaHMe crienmManbHBIX
IMOMEIICHUH

OCHAIIEHHOCTh CIIEIHAIBLHBIX [TOME-
MIEHUH

[MepeueHp JIUIIEH3UOHHOTO MPOTrPaMMHO-
ro obecriedeHns / PeKBU3UTHI mOATBEP-
JKIAIOIIETO JOKYMEHTa

1

2

3

Y4eOHble ayTUTOPHUH IS TIPOBE-
JIEHUS 3aHATHI JEKITHOHHOIO THIIA

Meobenb: yauebHas mebenb

TexHUYEeCKHe CpencTBa: dKpaH, Mpo-
eKTOp

YyebHas ayauTopusi ISl MpOBe-
JCHUS ~ 3aHATHH  JICKIIHOHHOTO,
CEMHHAPCKOI'0 THIIA, TPYIIIOBBIX U
HWHIUBUAYAIBLHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJSI U MPOMEKY-
To4HOH arrectaruu (146/J14)

MebGenb: yueOHas Mebeb

TexHuyeckue  cpenacrTsa: JIOCKa,
JKpaH, HACTOJIbHBIN TOKapHO-
BUHTOPE3HBI CTAaHOK, TUIIOBBIE JE-
Taly MallMHOCTPOUTENBHBIX IPOU3-
BOJCTB: Bajbl, 3yOuaTble KoJeca,
BTYJIKH, (pIIAHIBI, JUCKA

HayuHo-uccnenoBaTensckas
nabopatopus (146/J13)

Meobenp: yuebHas mebenb

Kommaekr CIIeHUaNU3UPOBAHHOM
MeOemH: 1a0opaToOpHBIE CTOIBI, KOM-
MIBIOTEPHBIE CTOJIBI

TeXHUYECKHE CpENCTBa: IHITFOTOP,
cnekrpodoTomerp, porarop, pH
Mmetp, ¢uroopar, UEHTpUdyra, mar-
HHUTHAS MEIITAJIKa, BECHI

MS Office, Windows / KopniopatusHsie
aKaJeMHYeCKHE JIHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643,;

AutoCAD 2009-2011 / Beccpounas JIu-
uensust Ne110000006741 Horosop
Nel1580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusnii kommmieke T-FLEX / JIu-
nen3us NeODE36697 6eccpounas roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHENMATU3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedueHreM J0CTyIa B AJIEKTPOHHYIO UHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

HanMmeHoBanue nmoMeneHui

CaMOCTOSATENLHOM PaboThl 00ydaromuxcs

IS

YHaromuxcs

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENIEHON paboTHI 00Y-

[TepeveHb JMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI IOATBEPIKAAIOLIETO 10~
KyMEHTa

1

2

3

YnransHeli 3a1 Hayunoi 6ubmmorekn TI'TY

Mebenb: yuebHnas medens

K uHopmayuoruo-

Wi-Fi)

KomMmmiexT cnennann3upoBaHHON
MeOeTH: KoMNbIOmepHble CMO.Ibl
TexHuueckue cpeacTBa: KOMNbIO-
MmepHas MexHUKa ¢ ROOKII0YEeHUeM

KOMMYHUKAYUOHHOU cemu « HH-
mepHem» u 0OCHYNnom 6 21eK-
MPOHHYIO UHDOPMAYUOHHO-
obpazogamenvhyio cpedy 06paszo-
6amenbHOU Opeanu3ayuil, 6eo-
Kamepwl, KOMMYHUKAYUOHHOE
o0bopyodosaHue, obecneyusaioujee
docmyn K cemu unmepuem (npo-
6800HO€ coeduteHue u 6ecnposoo-
Hoe coeQuHeHUe No MEeXHOI02UU

Microsoft Windows 7 pro Jluren-
3us1 Ne49487340

Microsoft Office2007 JIuuensus
Ne49487340

KomnerotepHslit kitacc
(aym. 333/A)

Mebenb: yaeOHas Mmebenb

KommiekT cnenuann3upoBaHHON

Microsoft Windows XP JIunen-
3us Ne44964701
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Mebenu: kommbroTepHsie croasl  |Microsoft Office 2007 JIunensus
Texumueckue cpencTa: Kommbio- |[Ned4964701

TepHasi TEXHUKA C MOAKIIYCHUEM
K HHPOPMALIMOHHO-
KOMMYHHMKalMOHHOM cetn «H-
TEPHET» U JJOCTYIIOM B DJICKTPOH-
HY0 HHPOPMAIMOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3o-
BaTEILHON OpraHu3aIuu, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
000py0BaHue, 00CCIICUUBAOIICE
JIOCTYII K CETH UHTEPHET (Tpo-
BOJIHOE COCIMHEHHE U Oecrpo-
BOJIHOE COEIUHEHHE 10 TEXHOJIO-
riun Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
MOJTHEHUs Ta00paTOPHBIX paboT. MeponpusTHs TEKYIIETro KOHTPOJIS YCIIEBAEMOCTH MTPUBEICHBI
B Tabnuie 7.1.

Tabmuna 7.1 — MeponpusiTis TEKYIIET0 KOHTPOJIS yCIEBAEMOCTH

0603-
HAdCHIe HanmenoBanue ®dopMa KOHTPOJIA

HccnenoBanue CTPYKTYpHBIX XapaKTEPUCTUK IpadeHono00- 3amuTa

JIPO1 |HBIX MaTepHaIOB METOAOM CIIEKTPOCKOINHY KOMOWHAIIMOHHOTO
paccesHus

P02 HccnenoBanme CTPYKTYpHBIX XapaKTEPUCTUK TPaeHOBBIX 3amuTa
HAHOIUIACTUHOK METOAOM PEHTI€HOCTPYKTYPHOIO aHaIn3a

P03 I/Iccnez[OBaIUme npoliecca noaydeHus rpageHoBoi cycneH3uu 3amuTa
Ha [IApOBOW MEJIbHUIIE.

1IP04 I/ICCJ'IG,Z[OBaHI/IeU npoliecca noiaydeHus rpageHoBoi cycneH3uu 3amuTa
Ha CTEP’KHEBOW MEJIbHUIIE.

TIPOS HccnenoBanue npoliecca NoxyueHus rpadeHoBoil cycneH3uu 3amuTa
METOZ0M MEXaHUUECKOU IKChOoTHalun

TIPO6 [Tonydenue u uccneoBaHNE MEXaHMYECKUX CBOWCTB OETOHOB, 3amuTa
MOJIM(UIIMPOBHHBIX I'pa)eHONOJOOHBIMU MaTepUaIaMu
Ilomyuenue u uccneq0BaHNE MEXaHUYECKUX CBOMCTB IOKCH/I- 3amuTa

JIPO7 |HBIX CMOJ, MOJU(PHUIIMPOBHHBIX ITpa@eHONO0J00HBIMU MaTepHa-
JaMH

TPOS [Tonmyuenue u uccneno0BaHKe MIIACTUYHBIX CMa30K, CoJIepKa- 3aIuTa
KX rpadeHono100HbIe MaTepUabl

7.2. IIpoMexkyTOYHAS aTTeCTALUS
@DopMbI TPOMEKYTOUHOH aTTECTALIUH 110 TUCIMILIMHE IPUBEACHBI B Tabiuue 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOUYHOU aTTECTALUU

0O603- dopma
Ounas
HauyeHUE OTYETHOCTH
Ok301 OK3aMeH 3 cemectp

12—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O1eHOYHBIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu 0OydeHUs M0 AMCUUILUIMHE W MHIIMKAa-

TOpaMH JOCTHIKCHUA KOMHGTCHHI/Iﬁ .

HNA-2 (IIK-2) Onpenensier MexaHU4eCKHe U IKCIUIyaTALMOHHbIE CBOMCTBA HAHOCTPYKTY-

HPOBAaHHBIX MaTePHAJIOB

PesynbraTel 00y4eHus

KoHTponbHEIE MEPOIPHUSTHS

HCIIOJIB3YCT 3HAHUSA (1)1/131/1%(:1(1/1)( OCHOB ITOJIYUYCHHA HAHOMATCPHAJIIOB
B o0J1acTu HHXXCHCPHBIX HAHOTEXHOJIOT Uit

Ox301, JIP03, JIP04, JIPOS

JEMOHCTPHUPYET HaBBIKU ITIOMCKA CIIPABOYHOM, TEXHUYECKOU U HAYyY-
HOM nH(opManuy B 00J1aCTH HAHOTEXHOJIOTUH C HCIIOJIb30BAHHEM
MH(OPMaLIMOHHBIX KOMIIBIOTEPHBIX CUCTEM

9k301

(bopMynupyeT 3aJjaHi€ Ha BbIIOJIHEHHE TPOEKTHBIX paboT /ISl U3ro-
TOBJICHHSI M3JIJIAN PAa3IMYHOTO KOHCTPYKIMOHHOTO U (DyHKIIMOHAIIb-
HOI'O HA3HAYEHHUs, COACPKALIUX HAHOMATEpUaIIbl

JIP06, JIPO7, JIPO8

BBITIOJIHSIET SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMA B 00JIACTH MHXKEHEP-
HBIX HAHOTEXHOJIOT U

JIPO1, JIPO2

HCIIOJIB3YCT CPEACTBA UBMCPCHUA, MOHUTOPUHT'A U KOHTPOJIA XapaK-
TCPUCTHUK IPH NOJTYUCHUH HAHOMATCPHUAJIOB (1)I/ISI/ILI€CKI/IMI/I METOJaMH

JIPO1, JIPO2, JIPO3, JIP04,
JIPOS, JIPO6, JIPO7, JIPOS

HCIOJIB3YCT pA3JIMIHBbIC MECTOAUKH ITOJYUCHUS HAHOMATCPHAJIOB

Ok301, JIP03, JIP04, JIPO5

Bormpocs! k 3amuTe nadoparoproi padotsr JIPO1
1. Kakne marepuaisl OTHOCATCS K KJIaccy TpaeHOnoJ00HBIX?

2. Yem xapaktepusyercs cMmelienue nuka 2D B rpadeHOnog00HbIX Maepraiax?
2. B "em 3axirodaercsi mpo0d MOATOTOBKA oOpaslia Jiis WCCIEAOBAaHUS Ha CIIEKTPOMETPE

DXR Raman Microscope?

3. O0bscHuTe Ha3HaueHHe criekTpodoTomerpa DXR Raman Microscope.

4. ITosicHuTe 061aCTh NPUMEHEHHUS CIIEKTPOMETPA.
5. KakoB nopsiiok npoBeeHust usMepeHus?
6. ITosicauTe mpuHIMI paboThl CIEKTPOPOTOMETPA.

8. Ha kakux januHaxX BOJH BO30YXKJAIOIIEro jasepa paboTaeT paMaHOBCKHI CIIEKTPOMETP

DXR Raman Microscope?
Bormpocs! k 3amute nadoparopuoii padotsr JIPO2
1. HazoBuTe mapaMeTpbl KpUCTAJUTMUECKOH pelieTku rpadputa?

2. Kak u3MeHsieTcsi MeXIIJIOCKOCTHOE PacCTOSTHUE MPU YMEHBIIICHUHN YUCIa CJIOeB B Tpade-

HOBBIX HAHOIUIACTHHKAX?
3. Onumure siBneHUE TUGPaKIUH.
4. Yro Takoe AM(PpaKMOHHBIA MaKCUMyM?
5. Ot 4ero 3aBUCUT HHTEHCUBHOCTh TTMKOB PEHTT€HOTPAMMBI?
6. Onummre npuHIMI padotsl Audpakromerpa Hudpeit —401.
Bompocs! k 3amute nadoparopHoit padotst JIPO3
1. Onummure MexaHu3M XUAKO(A3HOTO pacciauBaHus rpadura?
2. Kaxkas cuia «cBsi3bIBaeT» rpad)eHOBEIE cJIou B rpadure?
3. OOBsicHUTE MPUHIMIT PAOOTHI IIAHETAPHON MENBHUIIE.

4. Bausier aM CTpyKTypa 4YacTHUI] rpaduTa Ha Mpolecc MoydeHus rpadeHOBBIX HaHILIa-

CTUHOK?

5. Onumute MpUHIUT PabOTHI ITaHeTapHOW MenbHUIIB Pulverizette 5.
6. /17151 yero Hy>KHO LEHTPUPYTHPOBATH NOTYUCHHBIH PacTBOP TpadeHOBON CYyCIICH3UH?

Bormpocs! k 3amute 1adoparopHoit padotsr JIP04
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1. Kakue marepualibl OTHOCATCS K KJIACCY YIIIEPOIHBIX HAHOMATEPHUAIOB?

2. OnuImuTe NPUHIUIT ACHCTBUS CTEP)KHEBON MEJIBHHIIBI.

3. B geM 3akmirodaercs poiib CHIIBI TPEHHS B TIPOIECcCe KUIKO(DA3HOM CABUTOBOM IKCOIHU-
anuu rpadura?

4. Kakue napameTpsl HEOOX0IMMO KOHTPOJIUPOBATH MMPHU MOTydeHUU Tpad)eHa Ha CTepPIKHE-
BOU MelpHUIIE?

Bomnpocsr k 3amure 1abopatopHoii padoTst JIPOS

1. OnumurTe KOHCTPYKIIMOHHBIE OCOOEHHOCTH POTOpa B YCTAHOBKE MEXaHHUYECKOU 3KC(O-
auanuu rpadura.

2. CKOJTbKO OTBEPCTHI UMEET CTaTOp U KaKOB UX auaMeTp?

3. UeM 00yCIIOBJICH BEIOOP METO/IOB JUATHOCTUKH IPa)eHOBBIX CYCIICH3HIA?

4. HazoBute 1Ba OCHOBHBIX (haKTOpa BIUSIOIIMX Ha HHTEHCU(HUKALIMIO Mpoliecca 3KChOou-
aluu.

Bormpocs! k 3amuTe 1adboparopHoit padotsl JIPO6

1. Kakuie mpOMBINIICHHBIE METOIBI TTOJTyUeHUs Tpad)eHa BbI 3HACTE U ONUIIUTE UX ?

2. OnumuTe METOUKY BBEACHHSI rpad)eHOBBIX HAHOIIIACTHHOK B IIEMEHT.

3. Kak ocymecTBIsItOTCS UCIBITAaHUS 00PA310B HAa TPEXTOUYEUHBIN U3TU0?

4. I'ne MOTYT IPUMEHSTCSI HAHOKOMIIO3UIIMOHHBIE CTPOUTEIbHBIE MAaTEPUAIIBI?

Bompocsr k 3amure 1abopatopHoit padoter JIPO7

1. OnumuTe TPOMBIIUICHHBIN CIOCO0 MOTYyYeHUs AMOKCHIHBIX CMOJI?

2. Kakumu mpeumyIecTBaMu 00J1a/1at0T TIOJTUMEPHBIC KOMIIO3UTHI, COJIEPIKAIINE YIIIepO -
HbIE HAHOMATEPHAIBI.

3. Ha xakoM mipubope OCyIiecTBIseTCS UCIIBITAaHUSI 00pa3loB Ha YAAPHYIO BA3KOCTh M Ka-
KOBa €ro TOYHOCTh?

4. Kakue crocoObl MOIUPHUITUPOBAHUS ITMOKCUAHBIX CMOJI Tpa)eHOBBIMU HAaHOCTPYKTYpa-
MU BBI 3HaeTe?

Bormpocs! k 3amuTe naboparopuoii padotsr JIPOS

1. JTaiiTe knaccuuKaIuio IIACTUYHBIX CMA30K?

2. Kakast ocHOBa (MacJi0) HCIOIb3yeTCsl B TAOOpaTOPHOU padoTe Jjis osTydeHus rpadeHo-
COJIepIKaIINX MIACTUYHBIX CMa30K?

3. Ha xakoMm nipubope oCyIecTBISETCS HCIBITAHMS 00pa3IoB IJIACTHYHBIX CMa30K?

4. Kakue mpucaaky U HAMTOJHUTENH IIACTHYHBIX CMa30K BBIMTYCKAIOTCS B MMPOMBIIIIEHHBIX
Mmacirabax?

Teopernueckne Bonpocs! K sk3ameny k301

Bo3HukHOBEHNE HaHOTEXHOJMOTUU. OCHOBHBIEC MOHATHS, 3aja4d U MOTHUBaLMU. TeXHOIO-
TMYECKHE IMOAXOMbI, pealu3yeMble Ui MOJIydeHHs HaHompoayKuuu. KoHuenuus pa3BUTHS
HAaHOTEXHOJIOTUH.

[IpakTueckue 3aHATHS

ITPO1. TexHONOTUN «CBEPXY-BHU3»

ITP0O2. TexHOIOTUH «CHU3Y-BBEPX)»

[TP03. Knaccudukanus TeXHOIOTUN NOTYYEeHUsI HAHOMAaTEePHUaIoB

ITP04. IIpuMmeHeHE HAHOTEXHOJIOTUI B COBPEMEHHBIX ITPONU3BOACTBEHHBIX MTPOIIECCAX

CamocrosrenbHas padora:

CPO1. Hayynoe MUpOBO33pEeHHE, HAHOMHUP U HAHOTEXHOJIOTUS

CP02. Ucroprueckue Havana HAHOTEXHOJIOTUN

CPO03. Ilepexo1 OT MUKPTEXHOJIOTUY K HAHOTEXHOJIOTUHU

CP04. OcobeHHOCTH HAaHOPA3MEPHOTO COCTOSIHUS BEIIECTBA

CPO5. TIpobGaema 4rCTOTHI MaTepualia U BEIIeCTBa

CPO06. ITpoGiema 4uCTOTHI HOBEPXHOCTH

CPO07. IIpobaema 4MCTOTHI MPOU3BOICTBEHHBIX TTOMEIIICHUA

14—



28.04.02 «HaHOWHKEHEPHS»
«HaHOoWHXeHepHs B MAITHHOCTPOCHUI

CPO8. IIpobaema mepoxoBaTOCTH MOBEPXHOCTH

Pa3zgen 2. MeToabl ncciie10BAHMS, AHAJIN3A U ATTECTALMM HAHOMATEPHAJIOB

OnekrpoHHass MuKpockonusi. Audpakunonnsiii ananm3. CrekTpaibHble METOIbl. MeToibl
ONpeesIeHUs] pa3MEPOB HAHOYACTHII.

[IpakTrueckue 3aHATUS

ITPOS. ATOMHO-CHIIOBasi MUKPOCKOITHS

[TP06. Cxanupyroas TyHHEJIbHasi MUKPOCKOIHUS

ITP0O7. DnexTpocuiaoBas 30H10Bass MUKPOCKOITHS

ITPO8. MarHuTHO-CUI0Bast 30H0Basi MUKPOCKOIIMS

ITP09. Pa3pemaromiasi CmiocCOOHOCTh, OTPEITHOCTH, UCKAKEHUS U apTe(aKThI

JlaboparopHbie pabOTHI

JIPO1. UccnenoBanue CTPYKTYPHBIX XapaKTEPUCTUK IPadeHONOI00HBIX MaTepHaIOB METO-
JIOM CIIEKTPOCKOINY KOMOMHAIIMOHHOTO PACCESTHUS

JIP02. UccnenoBanue CTPYKTYPHBIX XapaKTEPUCTUK rpad)eHOBBIX HAHOIIACTUHOK METOJOM
PEHTTEHOCTPYKTYPHOT'O aHAIN3a

CamocTtosTenbHas padbora:

CP09. Cencopsl pa3iuyHOTO HA3HAYCHUS

CPO010. AToMHbBIE MAHUTTYTIALIUY U AU3aIH, HAHOIUTOTpadus

CPO11. CunoBoii HAHOTECTUHT IPUITOBEPXHOCTHBIX CIOEB

CPO012. MeToabl TeCTUPOBAaHUS JIOKAJIbHBIM HarpyXeHHUEM

CPO013. OcHOBBI TEXHUKH HAaHOMHIEHTUPOBAHUS

CP014. NadopmaTuBHBIE BO3MOXHOCTH HAHOWHACHTUPOBAHUS

CPO15. Ananu3 tuarpaMm Harpy»eHusi Ipyu HaHOWHJEHTUPOBAHUU

CPO016. Koppekius pe3ysbTaToB TECTUPOBAHUS B HAHOUHIECHTUPOBAHUH

CPO17. Ilpuembl UCTIOIB30BAHMS CHUJIOBOTO HAHOTECTMHTA B HCCIEAOBAHUSAX MEXaHHYE-
CKHX CBOMCTBA NOBEPXHOCTU

Pa3nen 3. ®uznuyeckue MeToAbl MOJIy4YeHUsI HAHOMATEPHATOB

[TosryueHne HaHOCTPYKTYpPUpPOBAHHBIX MaTEpUaJIOB METOJAaMU WHTEHCUBHOW IIIaCTHYE-
ckoi nedopmaru. Meroasl hopmupoBaHusi HaHOYacTUIl. MeToabl HaHomUuTOoTrpadun. duznde-
CKHE METOJIbl MOJIyUYEHUS YIJIEPOJHBIX HAHOTPYOOK. DIEKTPOCIMHHUHI. TEXHOJIOTUH MOoyye-
HUs rpadeHocoAepKallluX CYCIIeH3UH METOJOM CABUTOBOM 3Kconuanuei rpadura.

[TpakTHueckue 3aHsATHS

[TP010. Peanu3anust MeTofa BaKyyMHO-AYTOBOTO PaclbUICHHs BEIECTBA ISl TOTYyYCHUS
METaJUINYECKUX HAHOYACTUIL M YTJIIEPOIHBIX HAHOTPYOOK

[TPO11. PaBHOKaHATBHOE YTJIOBOE ITPECOBAHUE.

ITP012. KpyueHue nox KBa3suruIpocTaTH4ECKUM JaBICHUEM

[TP0O13. Metoxa monyuenus rpadeHa ¢ HCTI0Ib30BaHUEM MUKPOBOJTHOBOTO U3TYICHUS

[TP014. Meton nonyuyeHus rpadeHa B BHICOKOTPAIMEHTHOM TeUeHUH kuaKoctu. [IpoTou-
HbI peakTop Teinopa-Kysrra

[TPO15. Meton monyueHus rpageHa Ha ObICTpO BpararonieMmcs aucke. Cxema MHUKcepa U
BapHaHThl MEXaHU3MOB pacciIanBaHUs YacTHUI] rpaduTa.

JlaGopatopHbie paboThI

JIP03. UccnenoBanue mporiecca mojrydeHus rpadeHOBOM CYCTIeH3UU Ha MapOBO METTLHUIIE.

JIP04. HccnenoBanue mpolecca mnojsydeHus: rpad)eHOBON CyCIIeH3UMH Ha CTEP>KHEBOI Melb-
HUIIE.

JIPOS. HccnenoBanue mporecca MojaydeHus: rpad)eHOBOM CYCIIEH3MM METOJ0M MeXaHuue-
CKO¥1 3KCoTHaIiu.

CamocrosrenbHas padora:

CP018. MonHas umIutanranus.

CP019. UmnutanTorpagus.

CP020. MoHHO-TJTa3MEHHOE TPABJICHUE TOBEPXHOCTH
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CP021. MouHast UMILIaHTAIAS

CP022. AToMHO-30H10BO€ MOIU(DHUITMPOBAHKE

CP023. U30upaTenbHble U CBEPXITPELU3NOHHBIE METOIBI TPABIICHUS

CP024. JlazepHble METOAbl CMHTE3a HAHOYACTHII: UCHAPEHUE C MPUHYAUTEIbHBIM OXJIa-
XKACHHEM, (OTOIUCCOIUAITIS

CPO18. Meton Xammepca

Pa3nesn 4. ®u3nyeckne 0CHOBbI COBPEMEHHBIX TEXHOJIOTHH MOJTy4eHHUS] HAHOKOMIIO-
3MLIMOHHBIX MAaTEPUAJIOB CTPOUTEIHHOI0 H (PYHKIHOHAJBLHOT0 HA3HAYEHMUSI.

TexHonornu MOAUMDUIUPOBAHUS CTPOUTEIBHBIX MAaTEPUATIOB YIJIEPOJHBIMH HAHOCTPYK-
Typamu. Vcnosiap3oBaHuE MOTMMEPKOMIIO3UTHON apMaTyphl IJ1s apMUPOBaHUsI OETOHHBIX H3Jie-
. MoauduuupoBaHue 3MOKCUIHBIX CMOJ rpadeHOono100HBIMA HAHOYACTHLIAMHU

[TpakTHueckue 3aHATHS

[TP016. CriocoObl BBEICHHS YIIIEPOIHBIX HAHOMATEPHATIOB B OETOH

ITPO17. ITpaBuiio cMeceil.

[TP018. ®u3uxko-MexaHUYECKUEe CBOWCTBa HAHOKOMITO3ULIMOHHBIX CTPOUTEIbHBIX MaTepu-
ajnoB

[TP019. CriocoOb! BBEICHUS YTIIEPOIHBIX HAHOMATEPHUAIOB B STIOKCHIHBIE CMOJTHI.

[TP020. Yriepoansie MaTepuaibl Kak MOAU(PUKATOPHI CTPYKTYPHI MOJTMMEPHBIX MaTepua-
JIOB

[TP021. CBs3b CTPYKTYpPHI U (HUBUKO-MEXAHUUECKUX CBOMCTB MOJIMMEPHBIX HAHOKOMITO3HU-
LIMOHHBIX MaTEPUAJIOB.

JlaGopaTopHbie pabOThI

JIP06. Ilomy4yeHnue u ucciue0BaHUEe MEXaHHMYECKHX CBOMCTB OETOHOB, MOAM(DUIIMPOBHHBIX
rpaeHOnoT00HBIMU MaTepUaTaMH.

JIPO7. Tlony4yeHue W HCCIEIOBAHUE MEXAHUYECKUX CBOMCTB SIMOKCHUIAHBIX CMOJI, MOIU(U-
LIMPOBHHBIX I'padeHonoJ00HBIMU MaTepraIaMu

JIPOS. IlomyueHue u ucciaenoBaHUEe TUIACTUYHBIX CMAa30K, COAEp KALMX IpadeHONnoJ00HbIE
MaTeprabl

CamocrosiTenpHas padora:

CP025. Metonapl nucneprupoBaHds HAHOAMCIIEPCHBIX HAIOJHUTENEH B TEXHOJOTUHU
(YHKIIMOHAJIBHBIX MOJIMMEPHBIX MaTEpUaIOB

CP026. Metoap! cTabuin3aliyd HAaHOAWUCIEPCHBIX HATOJIHUTENIEH B TEXHOJIOTUHN (PyHKIIU-
OHAJIbHBIX MOJMMEPHBIX MaTepUaoB

CP027. IlpuMmeHeHnE YIJIEpOJHBIX HAHOCTYKTYpP JUISl MOBBIIMIEHUS TEIUIO U 3JIEKTPOIPO-
BOJIHOCTH OJIMMEPHBIX MaTepuajioB

CP028. CtpykTypupoBaHH€e NOJIMMEPHBIX MATPUL] HA MAaKpO- U MUKPOYPOBHSIX

1. Bo3HuKHOBEHHE HAaHOTEXHOJOTHMH. OCHOBHBIE MMOHATHS, 3314l U MOTUBAIIHH.
2. TexHOJOTHYECKUE TTOAXO/IBI, PeaTH3yeMble ISl TIOJTyYeHUsT HaHonmpoaykiun. Konmen-
11 Pa3BUTHS HAHOTEXHOJIOTHH.
. Knnaccudukanus TexHonoruii nojryueHusi HaHOMaTepHaJoOB.
. IlpuMeHeHne HAaHOTEXHOJIOTHI B COBPEMEHHBIX ITPOU3BOICTBEHHBIX MPOIIECCAX.
. MeTozp! uccienoBanusi, aHainKu3a 1 aTTecTallid HAHOMAaTEPHAJIOB.
. UuopmaTuBHBIE BO3MOXHOCTH HAHOMH/IEHTUPOBAHUSI.
. PaBHOKaHanbHOE YIIIOBOE MPECOBAHHUE.
. Kpyuenue noa kBa3uruipocTaTH4ECKUM J1aBJICHUEM.
. MeTozs! hopMHUpOBaHHS HAHOYACTHUIL
10. Meronbl HaHOAHUTOTpaduu
11. ®dusnyeckne METOIBI MOTYYSHUS YTIAEPOTHBIX HAHOTPYOOK.
12. TexHonoruu mnony4deHHus TpadeHOCOoAEPKAIMX CYCIEH3UH METOAOM CABHIOBOM
skcdosmanuen rpapura.
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13. Meron nony4enus rpadeHa ¢ UCIOIb30BaHUEM MUKPOBOJIHOBOTO U3TTYUYCHUS.

14. Meton nonyuenust rpadeHa B BBICOKOTPAJMEHTHOM TE€YEHUU >KUAKOCTH. [IpoTouHbIit
peakrop Teinmopa-Kyarra.

15. Pa3zmepnbie 3G HeKTsI.

16. Texnonoruu MOIUGPHUIMPOBAHUS CTPOUTEIBHBIX MAaTEPUATIOB YIJICPOIHBIMH HAHO-
CTPYKTYpaMH.

17. Wcnonp3oBaHue MoJIMMEPKOMIIO3UTHON apMaTypbl JUIsl apMUPOBAaHUS OETOHHBIX U37e-
JUH.

18. MoauduurpoBaHue SNOKCUIHBIX CMOJ rpad)eHOno100HPIMA HAHOYACTHIIAMHU.

19. MoHHo-11a3MEHHOE TPaBJIEHUE IOBEPXHOCTH.

20. MonHas nMIuianTamus.

21. DNEeKTPOCITUHHUHT.

22. Metox nonmy4yenus rpadeHa Ha ObICTPO BPAIIAIOIIEMCS JIHCKE.

23. Cxema MUKcepa ¥ BapHaHThl MEXaHU3MOB paccilauBaHUs 4acTHIl rpaduTa.

24. CTpyKTypupOBaHHE NOJMMEPHBIX MAaTPHUI] HA MAaKpO- U MUKPOYPOBHSX

8.2. Kpurepum 1 mKkajabl OeHUBAHUS

Kaxmoe meporpusTie TeKyniero KOHTPOJIS YCIIEBAEMOCTH OLIEHUBAETCS IO IIKAJIe «3auTe-
HO», HE 3a4TE€HOY.

O1eHKa «3a4TEHOY» BBICTABIIACTCS 00ydJaroUIeMycCsl IIPH BBIIMOJIHEHUH BCEX YKa3aHHBIX I10-
kazareneit (Tabnuua 8.1), omycKaroTCsl HECYIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUU U 0hopM-
JICHUW MaTepuaia

IIpu HEBBINMONHEHUHN XOTsSI Obl OJHOIO M3 IOKa3aTelel BBICTABISCTCA OLEHKA «HE 3auTe-
HO».

Tabmuna 8.1 — Kpurepun onieHuBaHUSI MEPONPUATUN TEKYILIEr0 KOHTPOJIS YCIIEeBa€MOCTU

HaumenoBanue,

[Tokazarens
0003HaueHNE
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00beMe;
1o J1abopaTopHOW paboTe MPEACTaBICH OTYET, COACP AN HEOOXO0IUMbIE
JlaboparopHas pacueTsl, BBIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
paborta OOBaHUSIMU;

Ha 3alIuTe J1abopaTOPHON PabOTHI TaHbI IPABUIIbHBIE OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

[Tpu oueHUBaHUM pe3yabTaTOB OOYYEHHUs MO TUCLMIUIMHE B XOZA€ MPOMEXKYTOUYHOM arTe-
CTaIlMH UCIIOJIb3YIOTCA CIEAYIOIINE KPUTEPUH U IIKAJIbI.

Ox3ameH (Ox301).

3aaHue COCTOUT U3 2 TEOPETUUYECKUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OneHka «OTIMYHOY» BBICTABISAETCS O0yYaroIEeMycs, €CIH OH INIYOOKO M IPOYHO YCBOWII
POrpaMMHBIM MaTepuai, HCYEpPIbIBAOIIE, TOCIEeI0BATENIbHO, YETKO U JIOTHYECKU CTPOMHO €ero
U3JIaraer, yMeeT TeCHO YBS3bIBaThb TEOPHIO C MPAKTUKOM, CBOOOIHO CIpPAaBIseTCs C 3a/JadaMu,
BOIIPOCaMH U JPYTUMH BHJIaMU MPUMEHEHUS 3HAHUM, HE 3aTpyaHSAETCS ¢ OTBETOM IIPU BUIOU3-
MEHEHUU 3a/1aHuil, UCTIONb3YyeT B OTBETE MaTepuan PeKOMEHAYyeMOH JUTepaTypbl, IPaBUIbHO
000CHOBBIBAET MPUHATOE PEIICHHUE.

OreHKa «XOpOIIO» BBICTABIIAETCS 00YYaOLIEMYCsl, €CIM OH TBEPJIO 3HAET MPOTrPaMMHBIN
MaTepuai, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIMyCKasl CYIIECTBEHHBIX HETOUHOCTEH B
OTBETAxX Ha BOIIPOCHI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOY4YaIOLIEMYCs, €CIM OH MUMEET 3HaHUs
TOJIKO OCHOBHOT'O MaTepHaja, HO HE YCBOWI €ro JeTajlel, J0IycKaeT HETOYHOCTH, HEJ0CTa-
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TOYHO TpPaBWIbHBIE (POPMYTUPOBKU, HAPYIICHHUS JOTHUYECKOW MOCIIEAOBATEIFHOCTH B M3JI0XKeE-
HUH [IPOrPaMMHOI'0 MaTepuaia.

OreHka «HEYyIOBIETBOPUTEIHHOY» BBICTABIAETCS 00ydaroeMycsi, KOTOpbIi HE 3HAeT 3Ha-
YUTEIbHON YacTU MPOrpaMMHOI0 MaTepuasia, JOINYyCKaeT CYLECTBEHHbIE OIIMOKH B OTBETaxX Ha
BOIIPOCHI, HEYBEPEHHO.

Pesynbrar 00y4yeHHs 1O TUCUUIUIMHE CUMTAETCA JOCTUTHYTHIM IPU MOIYYEHHUU 00ydaro-
LIUMCS OLIEHKH «3a4TECHO», «YIOBJIETBOPUTEIBHO», «XOPOILO», «OTIIMYHO» M0 KaXIOMY U3 KOH-
TPOJIBHBIX MEPOIIPHUATUH, OTHOCSIIUXCS K JAHHOMY pe3yJbTaTy 00ydeHusl.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu

OIIOIL

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa30BaTENIbHOM MPOrpaMMbl, (HOpMUPYEMOit
YYaCTHUKAMU 00pa30BaTENbHBIX OTHOIICHUI.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanmenoBanmne
WHJIUKaTopa

Pe3ynbrarel 00y4eHUs 0 TUCHUILIAHE

IIK-1 CnnocodeH ocyiecTB/IATH IVIAHUPOBAHUE, IOCTAHOBKY U NMPOBeJeHUE TeOPeTHYECKUX
H IKCIIEPUMEHTAJbHBIX HCCJIETOBAHUI B 00J1aCTH MHKEHEPHBIX HAHOTEXHOJIOTH

WJI-1 (TIK-1)

3Haer CIOCOOBI YHpaBJICHUA
HpOI/I3BO[[CTBCHHOI>'I JCATCIIb-
HOCTBIO pa6OTHI/IKOB, oCy-
CCTBIIAOIINX OTACIIBHBIC
TCXHOJIOTHYCCKHUC OIICpalin
TEXHOJIOTHYECCKOTO IMpoIecca

3HAET OOIIYI0 XapaKTePUCTUKY TEXHOJOTUUECKUX ONeparnit
MPOOOMOATOTOBKH U pealn3alliid METOI0B aHalin3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEET aHATM3UPOBATh U 0000maTh (PaKTOIOTHUECKUN MaTepH-
aJl ¥ ZIeJIaTh BHIBOBI O TEHACHIMAX U 3aKOHOMEPHOCTSIX TIPO-
TEKaHHsI MPOIECCOB C YYaCTHEM HAHOOOBEKTOB 110 TaHHBIM
IKCIIEPUMEHTAIBHBIX UCCIICOBAHHM

yMEEeT TUIAHUPOBATh U OPTaHU30BBIBATH JACSITEIIBHOCTD 110 KOH-
TPOJIIO U TMArHOCTHUKE CTaJANM MPOU3BOJICTBA U MPOTYKLIUH
HaHOMAaTepHaJIOB

MMeeT HaBBbIKM MOCTAaHOBKH U (pOpMAaIU3aIMK 3aj1a4 IUarHo-
CTUKH CBOVWCTB HAHOMATEPHUAJIOB

ITK-2 Cnioco0eH BbINOJIHATH Pa00ThI 10 OPraHU3alMH KOHTPOJIS 32 MapaMeTpaMH HAHO-
TeXHOJIOTHYEeCKHUX MPOLEecCOB H Ka4eCTBOM NMPOU3BOACTBA U3/e/Hii B 00/1aCTH HHIKEHeP-

HBIX HAHOTEXHOJIOT UM

NJ-1 (TIK-2)

YMeeT cocTaBisITh TEXHUYE-
CKH€ 3a/IaHus Ha MOJIEpHU3a-
IIUIO U BHEJPEHUE HOBBIX Me-
TOJOB M 00OPYIOBaHUSI TSI
U3MEpEHUI MapaMeTpoB U
Moau(UKAIIMN CBOMCTB HAHO-
MaTepUajoB U HAHOCTPYKTYP

3HACT TUIIOBBIC MCTOJWKHU aHAJIN3a HAaHOOOBEKTOB Y HAHOCH-
CTCM

YMECT IPUHUMATE U 000CHOBBIBATh OpraHru3allMOHHO-
YIIPaBJICHUYCCKHUEC PCIICHUS 110 ITOJYUCHHBIM TdHHBIM

BJIAJICET TEXHOJIOTUEN OPraHU3ALMU U ONIEPATUBHOTO KOHTPOJIS
XapaKTEPUCTUK HAHOOOBEKTOB

NJI-2 (ITK-2)

YMeer Mmi1aHupoBaTh UCIIBITA-
HUs HTHHOBALIMOHHOM IIPOJYyK-
LU HAHOUHYCTPUU

3HAeT BUJbI U 00BEMBI UCIIBITAHUN NHHOBALIMOHHON TIPOAYK-
LA HAHOUHYCTPUU Ha PA3HBIX CTAIUAX )KU3HEHHOTO LIUKJIA
MPOAYKIIMH

AHAJIU3UPYCT TpC6OBaHI/I}I, MNPEABABISACMBIC K HHHOB&HHOHHOﬁ
MPOAYKIIMH HAHOWHAYCTPHUN

Pe3ynpraThl 00y4eHUs: MO AMCUUIUIMHE JTOCTUTAIOTCS B PaMKax OCYIIECTBJICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJarOmMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM IIITAHOM.

NuaukaTopsl JOCTUKEHHUSI KOMIIETEHIIUI CUMTAIOTCS COPMUPOBAHHBIMH TPU JTOCTHKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0beM quciUIUInHEL cocTasiateT 10 3a4eTHBIX €qUHUILI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHHM C YTBEPKACHHBIM YUEOHBIM IIIIAHOM.

dopma 00yueHus
Ounas
Buner pabor 1 >
CeMecTp CeMeCTp

Konmaxkmmnasn paboma 52 67
3aHATUSA JIEKIIMOHHOI'O THIIA 16 16
71a00paTOPHBIC 3aHATHS 16 48

MIPAKTUYCCKUE 3aHITUS 16 0

KypCOBO€ POEKTUPOBAHUE 0 2

KOHCYJIbTaIlH 2

MIPOMEKYTOYHASL ATTECTALINS 2 1
Camocmoamenvuasn paboma 128 113
Bcezo 180 180
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3. COAEP) KAHUE JUCIUITJINHBI

Cemectp 1

Tema 1. [IpeaMeT, 0CHOBHBIE MOHATHS U 331a4H IUCUUILIHHBI

Onpenenenvie. OCHOBHBIE MOHATHS TEOPUU MU3MEPEHUH . AKTyallbHbIE MPOOJIEMBI COBpE-
MEHHOW HaHoTexHoJornu. Pusnueckue BenuunHbl. KonndyecTBeHHOE MpeicTaBIeHne (pru3ndeckux
BenuurH. [IpuHnuner usmepennii. @yHIaMEHTAIbHBIE OTPAHUYEHHS HAa TOYHOCTh W3MEPEHMI.
OrpanuueHus co CTOPOHBI UCTIONb3yeMoro MaTtepuia. [IpubopHble, cCXeMHBIE M CHCTEMHBIE Orpa-
HudyeHus. OCHOBHBIC TIOHATHS Teopuu n3mepenuit. Onpenenenue. O0beKkTh U3Mepennit Kimaccu-
¢dukamnys n3mMepenuid. Tunsl u3MepeHuii.

[TpakTrueckue pabOThI
ITPO1. O61mue MeTo/1bl XMMUYECKOT'0 aHaJIM3a BELIECTB B HAHOCOCTOSHUU (CEMHHAP)

JlaGopaTopHbie pabOThI
JIPO1. Onpenenenust TepMUUECKON CTAOMIBHOCTH YITIEPOAHBIX HAHOTPYOOK

CamocTtosTenpHas padora
CPO1. OcHoBHbIe nOHATHS Teopun u3Mmepenuit. Onpenenenue. O0bekTh U3Mepenuit Kmac-
cudukanusa n3mMmepeHuil. Tunel u3MepeHui.

Tema 2. Mexanusmbl u pusndeckue 3¢gpPexTsl, OrpAHNYHBAIOIINE TOYHOCTH M3Me-
peHmid
@yHIaMEHTAIBHBIE OTPAHUYEHUS] HA TOYHOCTh U3MEPEHHU. TepMOauHaMUYECKHE Orpa-
HUYEHUS Ha TOYHOCTb M3MepeHHs. KBaHTOBOMEXaHMYECKUE OTPaHUYEHHUS. DJIEKTPOMArHUTHBIE
orpannueHusi. OrpaHuueHus], cBsi3aHHble co cratucthkod depmu-/lupaka u QuyKTyaroHHON
Teopreld. OTrpaHNYEeHHss CO CTOPOHBI MCHOJIb3yeMOro marepuana. OrpaHW4YeHHss HA MUHUMYM
MOIITHOCTH (3Hepruu) nepexiatoueHus. OrpaHndyeHus Ha BpeMs IepeHoca (NEpeKItoYeHus) MH-
dopmay Ha eMHUIYY HarpspkeHus. OrpaHUYeHus Ha BpeMsl NMEePeKIIoUeHHs] eAMHUYHON MOIII-
HOCTH (BpeMs niepeHoca HHpOopMalluy Ha eIMHULYY pacceuBaemoro Tema). [IprudopHsbie, cxeMHbIe
U CUCTEMHBIE OTPaHUYCHHUS.

[TpakTyeckue paboThl
[TP02. ITpumeHeHre nepBOro Havyajaa TEPMOIMHAMUKH K HAHOCUCTEMaM (CEMUHap)

JlaGopaTopHbie pabOTHI
JIP02. 3mepeHus yaenbHOU MOBEPXHOCTH U pachpeaeneHusi MUKpo- U HaHomop CamocTo-
ATelbHas paboTa

CamocTosTenbHas pabora

CP02. OrpanuueHuss Ha BpeMmsl IepeHoca (TepeKtodyeHus) MH(OopMaluu Ha ETUHHUILY
HanpsbkeHus. OrpaHUYeHus] Ha BpeMs MEpeKIIOUeHHs] €IMHUYHON MOIIHOCTH (BpeMsl mepeHoca
uH(pOpMAIMK Ha €IMHUILY paccenBaeMoro Termia). [IpuOopHble, CXeMHble U CUCTEMHbIE OTpaHU-
YCHU.

Tema 3. B3aumogeiicTBUe 3JIEKTPOHOB € TBEPAbIM TeJIOM.

B3aumozeiicTBre 351eKTPOHOB ¢ BemecTBoM. Kiaccudukanus nporeccoB B3auMOIeHCTBHS
3JIEKTPOHOB € BEHIECTBOM Y IeNIbHBIE MOTEPHU SHEPruu dekTpoHamu [lonepeunoe ceuenue Ympy-
roe paccesinue. [Torenuuman B3aumoneiicteus. @opmyna Pesepdopaa. Heynpyroe paccesiHue siex-
TPOHOB (MMITyJIbcHOE NpuoOIMKeHue). Ceuenne nonuzanuu. [lnasmonsl. Cpennsis JiiHA CBOOO/I-

Y -
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HOro npobera 3mekTpoHoB. [ToTepu sHepruu. [Ipoderu 31MeKTPOHOB B TBEPBIX Tenax. Bropuanas
aneKTpoHHas smuccus (B2D).

[MpakTuyeckue paboThI
[TP03. B3anmopeiicTBre SICKTPOHOB ¢ MaTepHUaIaMi B HAHOOOBEKTaMH (CEMUHAp)

JlaboparopHbie pabOTHI
JIP03. N3yueHnue cpaBHUTEIBHON 3(PPEKTUBHOCTH METOJOB MEXAHOAKTHBAIIUU YIJIEPO/I-
HBIX HAHOMAaTEpPHAJIOB

CamocrosTenpHas padora

CPO03. Heynpyroe paccesiHue 3JIEKTPOHOB (MMITYJIbcHOE MpuOmmkeHue). CeyeHne noHU3a-
mun. [Inmasmonsl. CpenHss [utmHA cBOOOIHOTO Mpodera 3nmekTpoHoB. [lorepu sueprun. [Ipodern
AJIEKTPOHOB B TBEP/BIX Tenax. Bropuunas snexktpoHHas smuccus (B2D).

Tema 4. BzaumojaeiicTBHe PEHTTeHOBCKOI'0 H3JIy4eHHs C TBEPAbIM TEJIOM.

TopmosHnoe n3nyuenue. @opmyna Kpamepca. XapakTepucTuieckoe peHTT€HOBCKOE M3ITy-
yeHue. 3akoH Mosmu. CtpoeHue aroma. KBaHTOBBIE uMCIIa, 3JI€KTPOHHBIE KOHPUIYpaluy U 0003Ha-
yenus [lpuniun [laymu. TlpaBuno Xynmga. Crnektpockonuueckue oOo3HaueHusi. LS-cBsi3b, |j-
cBs3b. M3nmydarenbHble epexoisl, IpaBuiIa 0TOOpa B. AUNOIBHOM IpubamkeHud. O003HaueHHs
¥ UHTEHCHBHOCTh PEHTTEHOBCKHMX JIMHHUH. [loriomenne peHTreHOBcKoro uaimydeHus. PoTtodd-
(eKT, BEpOATHOCTb (POTOIEKTPOHHBIX IEPEXOJOB, ceueHHe (OTOMOHU3aIMU. MaccoBbli U M-
HEeWHbBIN K03 duimeHT nornomeHus. PactsHyras TOHKas CTPYKTypa PEHTTEHOBCKOTO TOTJIOIIC-
uus (EXAFS).

[TpakTyeckue paboThl
[TP04. Mcnonbp3oBaHUE PEHTTEHOBCKOTO M3JIY4YEHHUS Ul JUArHOCTUKH HaHOOOBEKTOB (ce-
MUHap)

JlaGopatopHble paboThI
JIPO4. Onpenenenne cTabMIBHOCTH KOJIJIOWIHBIX PACTBOPOB YIJIEPOJHBIX HAHOTPYOOK

CamocTtosTrenbHas pabora

CP04. ®oroaddexT, BeposSATHOCTh (POTORIEKTPOHHBIX MEPEX0/I0B, ceueHue (OTOMOHHU3A-
. MaccoBblii U TMHENHHBIN K03 duLMeHT nornomeHus. Pactanyras TOHKas CTPyKTypa peHT-
renoBckoro nornomienus (EXAFS).

Tema S.BzaumoneiicTBue aTOMHBIX YaCTHI € IOBEPXHOCTHLIO TBEPAOIO TeJia.

[TapameTppl MOHHBIX ITy4KOB. ATOMHAas Macca, 3apsAl AApa, U30TOIHOE COOTHOLICHHE.
VYipyroe paccessHue MOHOB, KHUHEMATHUKA PACCESIHUs, PACCESHUE B LICHTPAIBLHOM I10JI€, CEYECHUE U
napamerp yzaapa. PaccessHue OBICTPBIX M MEUIEHHBIX HOHOB. DJIEKTPOHHBIE MOTEPH SHEPIUU.
HoHHO-371eKTpoHHAsT dMHUccUs (TOTeHIMaldbHas M KUHeTHuueckas). KBasuMoseKynspHblii mexa-
HU3M HOHM3aIWu, nuarpammbl @ano-Jluxtena. MonHoe pacnbiieHHe (OCHOBHBIE 3aKOHOMEPHO-
ctn). Teopust 3urmyHsia (OCHOBHbIE HOHATHSA). SJepHbIE IOTEPH SHEPTUHU (MMITYJIbCHOE MPUOITH-
xeHue). [lorennmansl B3aumoneiictBusa. Teopust JILIII (ocHoBHbIe monsTHsA). MOHHO-HOHHAs
saMuUccHs (OCHOBHbBIE 3aKOHOMEPHOCTHU, MEXaHHU3M SIBJICHUS).

[TpakTrdeckue paboOTHI
ITPO5. Metonpl aHanM3a HAHOOOBHEKTOB, OCHOBAHHEIE HAa B3aMMOJECHCTBHU aTOMHBIX 4a-
CTHIl C TOBEPXHOCTHIO TBEPJIOTO TeJa (CEMUHAp)
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JlaboparopHbie pabOTHI
JIPOS. Ontuueckass MUKPOCKOMUS TUCTIEPCHBIX CUCTEM

CamocTosTenbHas paborta

CPOS5. Teopus 3urmyHzna (OCHOBHBIE MOHSTHSA). SIepHblE NMOTEPU SHEPrUM (MMITYJIbCHOE
npubmmkenne). [lorernuansl B3aumogeicTBusa. Teopus JIIIII (ocHoBHBbIe moHsATHSA). MOHHO-
MOHHAas 3MUCCHsI (OCHOBHBIE 3aKOHOMEPHOCTH, MEXAHU3M SIBJICHUS).

Cemectp 2

Tema 6. MeToabI 3JIEKTPOHHO-30H/10BOI TUATHOCTHKH.

Bropuunas snextponHas smuccusi. OCHOBHbIE 3aKOHOMEPHOCTH M MexaHu3Mbl. Koaddu-
[IMEHT BTOPUYHOM DJIEKTPOHHON SMHCCHH, 3aBUCHMOCTh OT SHEPIHH, yIJla MaJeHHs, MaTepHuaia
MUILEHH, COCTOSHHS MOBEPXHOCTH. BTOpHYHBIE 3JEKTPOHHBIE YMHOXHTENIU, MHKPOKAHAJIbHbIE
IUIACTUHBI. Pacripeenenrie BTOPUYHBIX 3JIEKTPOHOB IO 3HEPrusiM. ICTHHHO BTOpUYHBIE, HEYIIPY-
TOOTPAKEHHBIE M YIPYTOOTPaXKEHHBIE ANIEKTPOHBI. VIOHU3allMOHHBIE U TUIA3MOHHBIE TIOTEPH SHEP-
rud, CIIeKTPOCKOIHSI XapaKTEPUCTUIECKUX MOTEPh SHEPTUH SJIEKTPOHOB.

PactpoBast 351eKTpOHHasE MUKPOCKOIHS (OCHOBHbIE PUHIIMIIBI U aHATUTHYECKHE BO3MOXK-
HOCTH). MexaHu3Mbl (hOPMHUPOBAHHSI KOHTPACTA (TOMOJIOTUYECKUH, XUMHUUECKHUT - OT aTOMHOTO
HOMepa Z, B HOIJIOUICHHBIX JIEKTPOHAX, MOTCHIHUAIbHBINA, KpUCTAIOrpapueckuii, MarHUTHBIH,
KaTOMOIOMUHUCIIEHITUS ). OCHOBHBIE Y3JIbI PACTPOBOTO 3JIEKTPOHHOTO MHUKpOCKOMa. TepMoniiek-
TPOHHAs AMHUCCHS, ypaBHeHUe Puuapacona-/Ipimmana. DieKkTpoHHast Mylka (TEpMO3MUCCUOHHBIH
W-karon, LaBs-karon). Cucrema ¢opmupoBanus 30H7a, pa3BepTKa B pacTp. JeTekTop BTOpHIHBIX
UIEKTPOHOB DBepxapna-TopHIu. AJIropuTMsl yrnpasieHus npubopom cOopa u oOpaOoTka HH-
¢dopmann. OcoOEHHOCTH aHaIM3a HEMPOBOAIMX 00pa3oB. HH3koBakyyMHbIN pexxuM. [Tpume-
HeHue POM i1 aHanM3a HaHOCTPYKTYPHUPOBAHHBIX OOBEKTOB.

OCHOBBI PEHTTEHOCIIEKTPAJILHOTO MHUKpOAHaIH3a (OCHOBHBIE NMPUHIMITBI M aHAJTUTHYC-
CKHE BO3MOXHOCTH). AHAJIM3aTOPBI C TUCTIEPCUEH MO JUTMHE BOJIHBI (IPUHIMIT pabOThl, OCHOBHbIE
napameTpsl). Kpucrami-ananus3arop, ra3oBble MPOMOPIHOHATBHBIE CYETYMKU. AHAIM3aTOPHI C
JHcTiepcHel 1Mo 3Heprur (MOITYIPOBOIHUKOBBINA I€TEKTOpP, MHOTOKAHANIBHBIN aHanu3atop). [Ipun-
[IUTTBI KOJIMYECTBEHHOTO aHanmmu3a (ZAF-koppekius).

[TpakTrueckue pabOTHI
[TP06. DeKTpOHHO-30HI0Bas TUATHOCTHKA (CEMUHAP)

JlaGopatopHble paboThI
JIP06. KP-criekTpanbHbIe METOIBI aHAIN3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MaTepH-
aJIoB.

CamocrosTenbHas pabora

CP06. OCHOBBI PEHTI€HOCIIEKTPAIbHOIO0 MUKpOaHaIn3a (OCHOBHbBIE TPUHILIUIIBI U aHAJTUTH-
YeCKHE BO3MOXKHOCTH). AHAIM3AaTOPBI C JUCIIEPCUEN 1O JAJIMHE BOJHBI (MPUHIMI pabOThl, OCHOB-
Hble Mapamerpsl). Kpucrami-ananusarop, ra3oBble MPONOPLHUOHATBHBIE CUETYUKU. AHATU3aTOPbI
C Jucrepcuel Mo SHepruu (MOJYHMPOBOJHUKOBBIM JE€TEKTOP, MHOTOKAHAJIBHBIM aHaIU3aTop).
[TpuaIMITEI KONMTMYecTBeHHOTO aHaM3a (ZAF-kKoppekius).

Tema 7. PeHTreHOBCKHE METOAbI AaHAJIU3A.

PentrenoBckast OTO3IEKTPOHHAST CHEKTPOCKONHS (OCHOBHBIE MPHHIIUIIBI U aHATHTHYE-
ckue Bo3MoxkHOCTH). DoToaddekt. CootHomenne Koonmmana. PenTreHoBckue (hoTOAIEKTPOHHBIE
CIEKTPBl (OCTOBHBIE M BAJIEHTHBIE YPOBHH, IIMPHUHA JMHUM, Oxe-cepuu). XUMUUECKHE CIABUTU
OCTOBHBIX YpOBHEil. BTopHuHas CTpyKTypa CIEKTPOB (PEHTI€HOBCKUE CATEJUIUTHI, MYJbTHUILIET-

65—
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HOE pacIICIUICHUE, CATeIUTUThI «BCTPSACKU» WM «CTPSIXUBAHUS», TUPPAKIHUS (POTOIICKTPOHOB).
OcoOenHoctu amnmapatHod peanuzanuud Metona PODC (MCTOYHMKU PEHTICHOBCKOTO M3JIYYCHUS,
0COOEHHOCTH dHEproaHan3a (OTOIICKTPOHOB).

[TpakTnyeckue paboThl
[TPO7. MeToap! aHamM3a HAHOOOBEKTOB, OCHOBAHHBIE HAa HMCIIOJIB30BAaHUU PEHTIC€HOBCKUX
nyden (cemuHap)

JlaGopaTopHbie pabOThI
JIPO7. PenTreHoBckas qudpakToMeTpusl.

CamocTosrenbHas pabora

CP0O7. BropuuHas CTpyKTypa CHEKTPOB (PEHTTEHOBCKHE CaTEJUIUTHI, MYJIbTHILJIETHOE pac-
HICTUICHHE, CATEJUTUTHI «BCTPSACKU» U «CTPSXUBAHHS», TUPpakius (HoTo31eKTpoHOB). OcoOeHHO-
CTH anmapatHoi peanuzanuu Meroga POIC (MCTOUHUKN PEHTTEHOBCKOTO M3JIy4eHUs, 0COOCHHO-
CTHU HEproaHanu3a (OTOIIEKTPOHOB).

Tema 8. MeToabl HOHHOMH CIIEKTPOCKONMH.

Paccesnue 6picTprix nonoB (PBN). OcnoBHble mpuHImne Metona. [lotepu sHepruu B Xu-
MHUYECKUX COeIMHEHusX, npaBuio bperra. lllupuna cnexkrpa sHepruv B 0OpaTHOM pacCesHHH.
®opma crnektpa obparHoro paccesHus. [IpuHiunsl nocnoiHoro aHanuza. Paspemienue mo riy-
Oune, crparriavHr. MloHHOE paciblieHHe U Mpenen 4yBCTBUTENbHOCTH. [IpubopHas peanusanus
metoaa PBU. TlonynpoBOoIHUKOBBINA (KPEeMHHUEBBINH MOBEPXHOCTHO-OAPbEPHBIN) NETEKTOP saep-
HbIX yactull. [Ipumenenue mMetona PBU g uccnenoBaHusi MHOTOCIONMHBIX CTPYKTYpP CYOMHK-
POHHOTO JMamna3oHa. MeTo/ibl, OCHOBaHHBIE Ha 3(pexTe kaHanupoBaHUs HOHOB. MeTOIbl U BO3-
MO>KHOCTH CTPYKTYPHBIX MCCJIEJOBAHUMN MPHU HCIIOIB30BaHUU P PeKTa KaHATUPOBAHUS OBICTPHIX
noHoB. Mcnonb3oBanue >¢dpdexra kaHAMUPOBAHUS JUISL UCCIEIOBAHHUS TOHKMX HAHOCTPYKTYPHUPO-
BaHHBIX IVICHOK HA MOHOKPUCTAIUIMYECKOM MOJUIOKKE.

Paccesnue memiennsix nonoB (PMU) Kunematuka paccessHus MeieHHBIX HOHOB. Dak-
TOPBI, OIPEAETISIOIINE MTONEPEUHYIO JIOKAIbHOCTh MeTo1a. [IpobaeMbl KoMYecTBEHHOTO aHaln3a B
metone PMU. Ocobennoctu nmpubopHOil peanuzanun merona. GakTopsl, ONMpeaesonue pa3pe-
IIEHHUE JI0 SHEPTUHU (Macce) pacCcessHHbIX HOHOB.

Macc-cnekrpomerpusi BropuuHbix HOHOB (BIMC). ®usnueckue ocHOBBI MeToaa. Koad-
(GUIMEHT MOHHO-MOHHOM 3MHUCCHM (IIOJIOKUTENbHBIE U OTPHIIATENIbHbIE BTOPUUHbIE MOHBI) Kaue-
CTBEHHBIM aHAIN3 MacCc-CIEKTPOB (BUAbI BTOPUUHBIX HOHOB). BimsiHue copTa NEepBUYHBIX HOHOB U
MmatpuuHble 3¢ ¢dekThl. COCTOsSHIE MOBEPXHOCTH U €€ BIHSHUE Ha BBIXOJ BTOPUYHBIX HOHOB. [Ipu-
6opHas peanuzanus meroga BUMC (metox npsiMoro n3o0paxeHust, CKAaHUPYIOIIUHA HOHHBIN 30H).
Macc-crieKTpoMeTpruUecKie CUCTEMBI (BPEMSIIPOJIETHbIE, MarHUTHBIE, KBaJPYMOJIbHBIE aHaIHU3a-
TOpbI). MICTOYHMKM NIEpBUYHBIX MOHOB (Jlyaruia3MaTpoOH, KHJIKOMETAJUINYECKUEe UCTOYHUKN). [le-
TEKTOpbI BTOpUYHBIX MOHOB. [locnoitHbiii anaim3 MerogoM BUMC. daktopsl, onpenensronme
paspemierue mo riyoune. YyscrButenbHocTh MeToa BUMC (dakTopsl, onpenensiomuye nopor
YYBCTBUTENHHOCTH) BO3MOKHOCTH KOJMYECTBEHHOTO aHain3a. Macc-CieKTpoMeTpus HEUTpaib-
HBIX aTOMOB.

[TpakTrdeckue paboOTHI
[TPO8. MeTo1p1 HOHHOM CIEKTPOCKOTHH (CEMUHAp)

JlaGopaTopHbie pabOThI
JIPO8. Metoap! onpeneneHus pa3MepoB YacTHII
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CamocrosTenpHas pabora
CP08. Macc-cniektpoMeTpust BropudHbIX HOHOB (BUMC). dusnueckne 0OCHOBBI METO/IA.

Tema 9. ITosieBbIe MeTOALI HCCIEIOBAHHUS.

ABtoaniekTpoHHast (mosieBasi) smuccus. Teopusi daynepa-Hopareiima. IloneBoii snek-
TPOHHBIA MHKpOcKol Mromepa, pusnueckue NPUHIMIILL, YCTPOICTBO, npuMenenue. Monuzarus
aTOMOB B CHJIBHBIX 3JIeKTprueckux moiisix (Ommenreiimep, 'omep). Mcnapenue u necopOrus moieMm
(MexaHu3M siBjeHus). [1oy1eBoii HOHHBIM MUKPOCKOI ¢ aTOMHBIM 30HIOM (aTOMHOE pa3pelcHue)

Ckanupyrolas TyHHEIbHasE MUKPOCKOIHsA. ATOMHO-CHIJIOBasi MUKpockonusi. Teopusi, ar-
napartHasi peagu3alus, BO3MOKHOCTH IPUMEHEHHSI.

[TpakTrueckue pabOTHI
[TP09. TloneBbie MeTOIBI UCCIIEIOBaHUS (CEMUHAP)

JlaboparopHbie pabOTHI
JIP09. Metonubl omnpeneneHus: (pU3HKO-MEXaHHUECKUX XapaKTEPUCTUK MOPOIIKOBBIX MaTe-
pHUAJIOB 1 KOMITIO3UTOB, COACPIKAIINX HAHOYACTUIIbI

CamocrositenpHas padbora
CP09. Ckanupymomas TyHHEIbHasi MUKPOCKOIHUSA. ATOMHO-CHIIOBasi MUKpockonusi. Teopus,
amnmapaTHasi peaji3aius, BO3MOXHOCTH IPUMEHEHHS.

KypcoBoe npoekTupoBanue
[TpumepHBIE TEMBI KYPCOBOM pabOTHI:
JInarHocTrKa ONTHYECKUX XapAKTEPUCTUK HAHOMATEPHAIIOB.
JInarHocTUKa XMMUYECKOI0 COCTaBa HAHOMATEPHUAJIOB.
JlnarHocTrka MEXaHMYECKUX CBOMCTB HAHOKOMITO3UTOB.
JIMarHocTHKa 31eKTpo(YU3NIECKUX CBONCTB HAHOMATEPHAJIOB.
JlnarHocTrka yiesbHOM NOBEPXHOCTH U TOPO3HOCTH HAHOMATEPHUAJIOB.
JIMarHoCTHKa reOMETPUUECKUX MapaMeTpoB U MOP(HOIOTUH HAHOOOBEKTOB.
JlnarHocTuka KpUCTaNINYECKOW CTPYKTYpPbl HAHOOOBEKTOB.
JIMarHoCTHKa CBOMCTB CBHITyYHX HaHOMAaTepHaoB (Ha MpUMeEpe ONpeIeIeHNs HAChIITHON
IUIOTHOCTH U MTapaMeTPOB CMauUBAEMOCTH).
9. CHexkTpoCKOIUYECKHEe METO bl CCIIe0BAHMS HAHOYTIEPOIHBIX MaTEePUAIIOB.
10. /lnarHocTHKA TPaHYJIOMETPHUYECKOTO COCTaBa U YCTOMYMBOCTHU IUCTIEPCHIT HAHOMAaTEpH-
aJIOB B )KUJIKOCTSIX.
11. PeHTreHOBCKHE METO/IbI aHAJIN3a HAHOCTPYKTYP

Nk~ wWNE

1. KypcoBas paboTa qoikHa ObITH BBIIOJIHEHA aBTOPOM CaMOCTOSITENIBHO, CO CChUIKAMM Ha
UCIIOJIb3YEMYIO JIUTEPATYPY U APYTUE UCTOUHUKH.

2. B cTpyKType KypcOBOW paOOTHI BBIACISIFOTCS: TUTYJIBHBIN JIUCT, OTJIaBJICHHUE, BBEICHUE,
OCHOBHAsl 4acCTh, 3aKJIFOUEHUE, CIIUCOK UCIOIb3YEMOM JIUTEPATYPBI U IIPUIIOKEHUS.

Bo BBeneHuu noimkHa COAepKaThCsl apryMEHTalUsl aKTYalbHOCTH TEMBI, LIEJH U 3a/la4M pa-
00ThI. B cTpyKkType OCHOBHOI1 YacTH JOJKHBI OBITh BBIEICHBI IT1aBhI, a B UX COCTABE — BOMPOCHI
(maparpadsr). Ha3Banue rimaB u BOIpOCOB JOJKHBI OBITH CHOPMYITUPOBAHBI, IO BO3MOXKHOCTH,
KpaTKO U OTpa)kaTb UX COJEpKaHHE.

B ocHOBHOI yacTu MOXKET OBITH clieIaH 0030p COCTOSIHUS UCCIIEAyeMOro Bompoca; chopmy-
JMPOBAHbI HANPaBJIEHUS M TPOOIEMbI €ro JAaJbHEUIIEro pelIeHHs; OTPAXKEHBI IPEIOKEHUS aB-
TOpa U MHEHHS CIELMAINCTOB, BBIABICHHbIE HA OCHOBE M3YUYCHMs CIELIUAIBHOM JINTEPATyphl;
OCYILIECTBIICH aHAIN3 UCXOAHOM U pacyeTHONW MH(POPMALIHH.
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B 3axmmouennn paboThl 1OKHBI ObITH C(HOPMYTHUPOBAHBI BBIBO/IBI, ITOJIyY€HHBIE B IIpOIECCe
BBITTOJIHEHUS paOOTHI.

Crucok UCnobp3yeMon JUTepaTypsl AaéTcs B andaBUTHOM MOPSIIKE, C YKa3aHUEM aBTOpa,
Ha3BaHUS Pa0OThI, MECTA U3JIAaHKs M Ha3BaHHS M3JIATEIILCTBA, rOJja U3AaHUS U KOJIMYECTBA CTpa-
HUII.

3. KypcoBas pabora nomkHa ObITh 0hopmiIeHa B COOTBETCTBHH ¢ TpeboBaHusmu ['OCT-2.
105-79 «O6mue TpeboBanust K TecToBbIM jaokymeHTam» u ['OCT-7.32-81 «Otuer 0 Hay4yHO-
uccienoBarenbekoi padore» (O0mue TpedoBaHus U TIpaBUiIa 0hOPMIICHHS ).
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi iuTepaTypa

1. I'mymenko A.I'. HanomaTepuansl 1 HAHOTEXHOJIOTUH [ DIEKTPOHHBINA pecypc] : yueo-
Hoe nocodue / A.I'. I'mymenko, E.I1. ['mymenko. — DnekTpoH. TekcToBbIe NaHHble. — Camapa:
[ToBOKCKUI TOCYIAapCTBEHHBIH YHUBEPCUTET TEICKOMMYHUKauil u uHpopmaTtuku, 2017. —
269 c. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/75388.html

2. Aunpuesckuii, P.A. HanocTpyKkTypHble MaTepuansl: yueOHoe mocodue st By3os / P.
A. Aunpuesckuii, A. B. Paryns. - M.: Akagemus, 2005. - 192 ¢. Ok3. (8)

3. Ilomydenue u ucciae0BaHuEe HAHOCTPYKTYP. JIabopaTOpHBI MPAKTUKYM MO HAHOTEX-
HOJIOTUAM: yuyeOHoe mocobue st By30B / A. A. EBmokumoB [u ap.]; mox pea. A. C. Curosa. -
M.: BUHOM. Jlabopatopust 3aanuii, 2011. - 186 c. Dk3. (5).

4. CepreeB I'.b. Hanoxumus [Onexktponusiii pecype| : monorpadus / I'.b. CepreeB. —
DNEeKTPOH. TEKCTOBbIE NaHHble. — M. : MOCKOBCKUI TOCYIapCTBEHHbI YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2007. — 336 c. — 978-5-211-05372-4. — Pexum poctyma:
http://www.iprbookshop.ru/13145.html

4.2. UuTepHeT-pecypchl, B TOM YHCJI€e COBpeMEHHbIE NPOo(deccHoHANbHbIE 0a3bl JaH-
HbIX M1 HH(POPMAHMOHHbIE CIIPABOYHbIE CHCTEMbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-npaBoBas cucrema «KoncynsTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran OTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

ba3za OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA Tpyla M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnunoreku eLIBRARY .RU https://elibrary.ru/

ba3a naHHBIX MPOeCcCHOHANBHBIX CTAaHIAPTOB MHUHHUCTEPCTBA TPy U COLMAIBHOM 3aIlu-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA YKOHOMUYECKOT0 pa3BuTus PO http://www.economy.gov.ru

basa otkpbIThIX AaHHBIX Pochurmonntopunra http://www.fedsfm.ru/opendata

DnexTponHas 0a3za ganubIx «M3aarenserBo Jlanby https://e.lanbook.com

DnexTponHas oubnmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa naHHBIX «INEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3a maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

denepanbHas rocyIapcTBeHHAs HHPOpMannoHHas cuctema «HannoHanbHas 31eKTpOHHAs
6ubmuoreka» https://H36.pd

HanmonanbHeIi mopran onnaitH o0ydenust «OTkpbeIToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdunmansHelil cadT @eneparbHOro areHTCTBa MO TEXHUYECKOMY PETryJIHpPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpMaTUBHOM akTe «llojoxeHune 00 31eKTpOHHONW MH(POPMALMOHHO-
oOpa3oBatenbHOU cpesie TaMOOBCKOI0 TOCYAapCTBEHHOTO TEXHUYECKOIO YHUBEPCUTETAN.
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DneKTpoHHBIE 00pa30BaTeIbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJI MCIIOJb30BAHMS MHBAIMJAMU U JIMIAMU C OTPaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETAa B pasjene «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHON OpraHu3zauun»-«MarepuanbHO-TEXHUYECKoe oOec-
NIEUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCAy.

CaeneHusi 0 JIMIIEH3MOHHOM IIPOrpaMMHOM OOECIeUeHUH, UCIIOIb3YyeMOM B 00pa3oBaTeb-
HOM TIpoIlecce, MpeACTaBlIeHbl Ha OQHUIMAIbHOM caiiTe yHHBepcuTeTa B paszaene «OOpas3oa-
Hue»-«YuebHas pabotan-«/locTymHoe mporpaMMHOe 0OecrieueHUE.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYHAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

N3yueHne mpeamera HAYMHAETCS C CAMOCTOSATEIbHOM pabOThl HAJ OCHOBHOW M JOIOJHU-
TEJIbHOM JINTEPATypOil.
B Teuenue cemecTpa CTyIEHTHI CIYLIAOT JIEKIIMU U PELIAIOT 3aauu.
B Teuyenue BpeMeHHU, OTBEIEHHOTO ISl CAMOCTOSITENILHOM pabOThl B CEMECTPE, CTYACHTHI
JIOJIKHBI BBIIIOJIHUTH KYPCOBYIO paloTy.
[Tpu u3yyeHuu AUCUMILTUHBI INIAHUPYIOTCS Cleayrolne popMbl KOHTPOJIS TEKYIEeH ycre-
BAa€MOCTHU CTYJIEHTOB:
— IepuoaudecKas IpoBepKa KOHCIIEKTOB JIEKIUM;
— KOHTPOJIbHBIN ONPOC CTYIEHTOB HA JEKLHUAX U MPAKTUYECKUX 3aHATUSAX;
— TIIpOBEpKa IMOJHOTHl U KauecTBa BBIIOJHEHUS 3aJaHUIl Ha CAMOCTOATEIbHOE HU3y4YCHHE
OTJIEIbHBIX BOIIPOCOB M TEM IO PEKOMEHI0BAaHHOM JIMTEPaATYpE;
— 3aluTa KypcoBoi paboThl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem BHuzaM yueOHOHM JEATEIBHOCTH B paMKax IUCLMIUIMHBI UCIOJIB3YKOTCS ayquTO-
puH, KaOUHETHl U 1a00paTOpUu, OCHAIICHHbIE HEOOXOAUMBIM CIIELUAIN3UPOBAHHBIM H Jabopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayTUTOPHH TS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBbIE ayTUTOPHH /IS
[IPOBEJCHUS 3aHATUN
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebeb
O0opynoBaHue: MakeThl 000pyIOBa-
HUA.

yueOHBIC ayTUTOPHH IS
MPOBEACHUS T1a00PaTOPHBIX
pabot. KoMIeIoTepHBIN Ki1acc

Meobenb: yaebnas mebOenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

yueOHbIE ayJUTOPHH /IS
KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHHUS KyPCOBBIX paboT)

Meoberb: yuebHas MeOeb
TeXHUYECKHE CPECTBA O0YUEHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmopatusHbie
aKaJeMHYECKHE JTHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpamMMHBIe IPOoXyKTH Autodesk mo
nporpaMMme CTpaTeruyeckoro napTHep-
cTBa B chepe 0Opa3oBaHus MEXKIY KO-
moparmeit Autodesk n o6pa3zoBaTeIbHBEIM
yupexxaenueM Jlorosop #110001637279

KOMIIAC-3D Bepcust 16 / JIutiensus
NeMII-10-00646 6eccpounas
Horosop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuensus Ne00005221
OeccpouHas

roc. kKoHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

Jnst caMoCTOSITENbHON pabOThl 00YYArOMIMXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue moMeneHui
TSI CAaMOCTOSTEIIbHOM
paboThl 00YJArOIIHXCS

OCHAIIEHHOCTH TOMEIEHUI TSI

CaMOCTOSTENTFHON paObOTHI 00YJIAIONTIXCS

IlepedeHb MUIIEH3MOHHOTO MPO-

rpaMMHOro obecrieueHus / Pek-

BU3UTHI IOATBEPKIAAOIIETO JO-
KyMEHTa

Mebenn: yaebHas medenb

ITomemenne nnst
CaMOCTOSATENLHOM PaboThI
o0yyaromuxcst (YUTaaIbHBIA
3an Hay4dHoit 6ubianorexn)

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «/HTepHET» U I0CTY-
TIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
00pa30oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZoBaHHe, 0OecIeYnBaroiee TOCTYI K CETH WH-
TepHeT (IPOBOHOE COSAMHEHNE U OECITPOBOHOE
coeliHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 JInuensus
No49487340

Tlomemenue nist
CaMOCTOSITEIbHON pabOThI

Mebenb: yaeOHas Mmebenb
KoMIuiekT criennain3upoBaHHON MeOeH: KOMITh-

Microsoft Windows XP JIunen-
3us Ne44964701
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o IlepedyeHb TMIEH3MOHHOTO MPO-
HaunmeHoBaHne moMemeHnin

. OCHAaIIEHHOCTh ITOMEIIEHUI IS rpaMMHOTro obecrieueHus / Pek-
IUISL CAMOCTOSITEIILHON o
CaMOCTOSTENbHON PadOTHI 00YYarOIIAXCS BU3HTHI IOATBEPIKAAIOLIETO 10~
paboThI 00yJarOIIIXCS
KyMEHTa
obyuarormuxcst (aya. 333/A) [f0TepHBIE CTOIBI Microsoft Office 2007 Jlutensus
O6opynoBaHne: KOMITBIOTEpHAS TEXHHUKA ¢ ToA-  |Ned44964701

KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIIMOHHOH ceTr «VIHTEpHET» U TOCTY-
[IOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTEeNBHYIO Cpely 00pa3oBaTeIbHON opra-
HU3AIMH, BeO-KaMephbl, KOMMYHHKAIIUOHHOE 000-
pyaoBaHue, 00ECIeUHBAOIIEE TOCTYI K CETH UH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coeiuHenne 1o Texnoaorud Wi-Fi)

14—
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MMPOMEXKYTOUHOU aTTECTALUH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIBbHOU paboThl. MeponpHsTHs TEKYIIET0 KOHTPOJIS YCIIeBAeMOCTH NIPpUBEACHBI B Tabmume 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-
HanmenoBanue dopma KOHTPOJISI
Ha4yeHUE
OO01re MeTobl XMMHYECKOT0 aHalli3a BEIIECTB B HAHOCOCTO-
ITPO1. onpoc
SIHUU (CEMMHAP)
[IpuMeHeHue nepBoro Havanza TEPMOAMHAMUKHN K HAHOCUCTE-
ITPO2. p p PMO onpoc
MaM (CeMHHap)
B3anmMoneiicTBre AIIEKTPOHOB € MaTepHaIaMyd M HAHOOObEK-
ITPO3. onpoc
TaMu (CEMHUHAp)
Hcnonb30BaHne peHTI€HOBCKOIO U3JTyYEHUS JJIsl AMarHOCTUKHU
ITPOA4. p ¥ LA ompoc

HaHOOOBEKTOB (CEMHHAp)

MeToan! aHaIM3a HAHOOOBHEKTOB, OCHOBAHHEIC HA B3aUMO/ICH-
[TPO5. |cTBHMM aTOMHBIX YacTHUII C IOBEPXHOCTHIO TBEPIOTO Tema (ce-  |0mpoc

MUHap)

[TP06. |DneKTpOHHO-30H]I0Basi IUArHOCTUKA (CEMHHAP) onpoc

P07, MeTtob! aHanM3a HAHOOOBEKTOB, OCHOBaHHbBIE HAa UCIIOJIB30- onpoc
BaHUM PEHTICHOBCKUX Jy4del (ceMuHap)

ITPOS. |[MeToapl HOHHOM CIEKTPOCKOIHH (CEMHUHAP) onpoc

ITP09. |ITosneBbie METOBI HCCIIETIOBAHUS (CEMUHAD) onpoc

P01 OnpeneneHus TEPMUIECKOM CTAOMIBHOCTH YIIEPOIHBIX HAHO- S—
TpYOOK

1IP02. W3MepeHns yaenpHON NOBEPXHOCTU U PACIIPENIENIEHUS MUKPO- S—
Y HAHOTIOP

1IPO3. N3yuenne cpaBHUTENBbHOM 3 (EKTUBHOCTH METOJIOB MEXaHO- S—
aKTUBALIMU YIJIEPOJIHBIX HAHOMATEPHAJIOB

1IP0A4. Omnpenenenne cTaOMIBHOCTH KOJUIOMIHBIX paCTBOPOB yTJie- —
POJIHBIX HAHOTPYOOK

JIPO5.  |Onrtnueckas MUKPOCKOIUS AUCIIEPCHBIX CUCTEM 3amuTa

TIPO6. KP-cniekTpanbHble METO/IBI aHAIM3a U KOHTPOJISI HAHOCTPYK- —
TYPUPOBAHHBIX MATEPUATIOB

JIPO7. |PeHTreHoBckas 1u(pakTOMETpHs 3almra

JIP08. |Mertoas! onpeneneHus pa3MepoB YaCTHI] 3alInTa

MeTtons! onpenenenus (GU3NKO-MEXaHMUYECKUX XapaKTEPUCTUK
JIP09.  |MOpOIMIKOBBIX MAaTEPUAIOB U KOMITO3UTOB, COJICPKAIINX HAHO- |[3aIUTa
YaCTHUILIbI

7.2. IIpoMexkyTOYHAS aTTeCTALUS

@DopMBI TPOMEKYTOUYHOHN aTTECTAIIH 110 AUCHUIIIMHE IPUBEACHEI B Ta0nwIe 7.2.

15—
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Ta6ymma 7.2 — ®opMbl IPOMEKYTOUHOHN aTTECTAIIUU

0603- dopma
Ounas
HAYCHHE OTYETHOCTHU
OK31 DK3aMeH 1 cemectp
KPO1 3amura KP 2 ceMecTp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

O1eHOYHbIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu 0OydeHUs M0 AMCUMILUIMHE W MHIMKa-

TOpaMH JOCTHIKCHUA KOMHGTCHHI/Iﬁ .

NJI-1 (TIK-1) CocobGeH oCymecTBIATh IAHUPOBAHKE, IOCTAHOBKY M IPOBEICHHUE TEOPE-
TUYECKUX U DKCIIEPUMEHTATBHBIX HCCIICIOBAaHUHN B 00JIACTH WH)KCHEPHBIX HAHOTEXHOJIOTHIA

PesynbraTel 00ydeHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HaeT OOUIYI0 XapaKTePUCTUKY TEXHOJOTHYECKHX orepaluii nmpooo-
MOJITOTOBKU W Pean3allii METOJO0B aHaIn3a 00hEKTOB HAHOTEXHOJIO-
TUHU

I1PO1, ITP09, JIPO2,
CP03, KP

yMEeT aHaJIM3UPOBATh U 00001mAaTh (HaKTOIIOTUIECKUN MaTepHai U Je-
JaTh BBIBOJBI O TEHACHLUAX U 3aKOHOMEPHOCTSX MTPOTEKaHUs IIPO-
LIECCOB C YyYaCTHEM HaHOOOBEKTOB MO JaHHBIM 3KCIIEPUMEHTAIbHBIX
HUCCIEeI0OBAaHUN

T1P07,TTPOS, JIPO1,
CPO1

YMCCT IIJIAHUPOBATH U OPraHU30BbIBATH JCATCIBHOCTD 11O KOHTPOJIIO U
JUAarHoCTHUKE CTaI[I/Iﬁ MMPOU3BOACTBA U ITPOAYKIIMU HAHOMATCPUATIOB

ITP06, JIP0O3, JIP0O4,
CP04

MMEET HaBBIKU [TOCTAHOBKH U (hOpMaIn3aluu 3a7a4 JMarHOCTUKH
CBOIWCTB HAHOMATEPHUAIOB

T1P02, JIPOS, JIPO6,
CP02

NJI-1 (TIK-2) YMeeT cOCTaBIATh TEXHUYECKUE 3aJaHHs] Ha MOAEPHH3AIMI0O M BHEIPEHUE
HOBBIX METOJIOB U O0OPYIOBAHHMS ISl H3MEPEHUH MapaMeTpOB M MOAM(PHUKAIIUU CBOKWCTB HAHO-

MaTepHaJIOB U HAHOCTPYKTYP

PesynbraTel 00ydeHust

KoHTponbHEIE MEPOIPHSTHS

3HACT TUIIOBBIC MCTOAMUKHU aHAJIN3a HAaHOOOBHEKTOB M HAHOCUCTEM

ITPOS, JIPOS, CPOS,
CP09

yMeeT IPUHUMATh 1 0O0CHOBBIBATH OPTaHU3AIMOHHO-
YIIPABJICHYECKUE PEIICHHUS 110 MTOJIY4YeHHBIM JaHHBIM

ITP03, JIP09, CPO6,
CP0O8

BJIaAcCT TEXHOJIOTHUEH OpraHu3anvii U OIICPATHUBHOT'O KOHTPOJIA Xa-
PaKTECpUCTUK HAaHOOOBEKTOB

I1P04, JIP07, CPO7,
OK3l1

NJI-2 (ITK-2) YMeer IaHupOBaTh HCIBITAHUS WHHOBAI[MOHHOW TPOJYKIIMH HAHOWHIY-

CTpUH

PesynbraTel 00ydeHust

KOHTpOJ'H:HBIG MCPOIIPUATUA

3HAET BUABI U 00EMBI UCTIBITAHW MHHOBAIITMOHHON TTPOTYKIIUH

JIPO1, JIPO3, JIPO4,

HAHOMHyCTPUH HA Pa3HBIX CTAAUAX )KU3HEHHOTO IUKJa npoaykuuu |JIP06, JIPO7
aHaM3upyeT TpeOOBaHUs, MpeIbsBIsIeMble K MHHOBAIIMOHHOM npo-  |JIPO1, JIPO3, JIP04,
YKL HAHOUHTYCTPUHU JIPO6, JIPO7

Bomnpocs! k 3amuTe 1abopatopHoii padotst JIPO1

1. Kakum 06pa30M OCYHICCTBIIACTCA TepMOFpaBI/IMCTpI/IquKHﬁ aHaimnu3 o0beKTa Ipu CUHXPOH-

HOM TEPMHYECKOM aHan3e?

2. XapakTepHucTUKa TEpMOrPaBUMETPUYECKON KPUBOIA.
3.
4.

HOM M KOJIMYECTBEHHOU MIEHTHU(HUKAIINN COCTaBa O0BEKTa

Bormpocs! k 3amuTte naboparoproi padotsr JIPO2

XapaktepucTruka KpuBoi auddhepeHInaibHON CKaHUPYIOMIEH KOJIOPUMETPUH.
VYcnoBus UCTIONB30BaHUsl JAHHBIX CUHXPOHHOIO TEPMUYECKOT0O aHAIM3a JUJIs KaueCTBEH-

17—
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1. [IpuHuun onpeneneHus yIeabHON IOBEPXHOCTH.

2. Mopenb, npuMeHsaeMast sl ONpeIeTIeHUs yIeIbHON NOBEPXHOCTH U €€ OrPAHUYECHHS
3. [TocnenoBarenbHOCTh OCYIIECTBICHUS aHAJIN3A

4. Monens, npumeHsiemasi 171 olpeeseHusl 00beMa U pa3mMepa Iop U €€ OrpaHuYeHUs.
Bormpocsl k 3amuTte naboparoproii padotsr JIPO3

1. CrnpaennuB nu 3akoH [lackainst 715 ChITyYuX MaTepuanoB?

2. OT 4ero 3aBUCUT BEPTUKAJIbHAsL COCTABIAIONIAs JABJICHUS B ChIITYUYUX MaTepraiax?
3. Ot 4ero 3aBUCHUT FOPU30HTAIIBHAS COCTABJISAIONIAs IABJICHUS B CHIITyYUX MaTepuanax?

Bompocsi k 3amnmute 1adboparopHoit padotst JIP04

1. Y10 Takoe MEXaHOAKTHUBALIUS?

2 Kaxoe 000pynoBaHue NCIIONIB3YETCS ISl MEXaHOAKTUBALMH TBEPBIX MATEPHAIIOB?
3. KaxoBbl criocoOb1 HHTEHCHU(DUKAIIMY MEXaHOAKTUBALIUN?

4 KakoBbI 0cOOEHHOCTH MEXaHOXUMHUYECKUX MPOIECCOB?

Bompocsi k 3amute nadoparopuoii padotsr JIPOS

1. C 4eM CBsI3aHBI OIPAHUYCHUS ONTHYECKOW MUKPOCOKOIIHH 0 Pa3peIICHUIO?

2. Kak ocymecTtiasuiace MpoOOMOATOTOBKA JIJISi ONTUYECKOW MHKPOCOKIHH JTUCTICPCUI
HAaHOMATEPHAJIOB B ATIOKCUIHON cMoJie?

3. OT 4ero 3aBUCSAT pa3MepPHI arjioMepaToB HAHOYACTHUIL?

Bompocsr k 3amute 1adboparopHoit padotst JIP06

1. B yem cyTh pamanoBckoro a¢gdexra?

2. Kakum 00pa3oM ero MOXHO HCHOJB30BAaTh BAMArHOCTUKM XUMHYECKOI'O COCTaBa M
CTPYKTYPHBIX XapaKTepUCTUK MaTepHasioB?

3. Kaxoe obopynoBaHue npuMeHsieTCs B paMaHOBCKOM cnekTpockonuu? KakoBbie ero oc-
HOBHBIE Y3JIbI?

4. Kakyro napopmannio MOXKHO MOJIY4UTh O JaHHBIM PAMaHOBCKOT'O KapTUPOBAHUS?

Bompocsr k 3amnmute 1adboparopHoit padotst JIPO7

1. PeHTreHoCTpyKTYpHBII U peHTreH0(a30BbIi aHAIN3.
2. O6opynoBaHue Uil HCCIIEI0OBAaHUS MaTEpUAIOB METOIOM PEHTTEHOBCKOM udpakuuu.
3. Onpenenenne OKP 1 MEXIIOCKOCTHBIX PacCTOSIHUN B OOBEKTE MO JIaHHBIM PEHTI€HOB-

CKOU mudpaKkiuu.

Bormpocs! k 3ammuTte nabopatopuoit padotsr JIPOS

1. 1. IlpuHIUTT AMHAMUYECKOTO PaCCESHUS CBETA

2. OrpaHuyeHns MPUMEHEHNs METOa TUHAMHUYECKOIO0 PacCesHUs CBETa IIPHU ONPENeICHUN
pa3MepoB YaCTUIl JUCTIEPCHOU (Da3bl B CYCIIEH3USIX U IMYIIbCUSIX.

3. By kpuBBIX pacnipeneneHus 4acTHI] JUCTIEPCHOM (a3bl 1o pa3Mepy U ux oopadoTka.

Bormpocs! k 3ammuTte maboparoproi padbotsr JIPO9

1. ®uzuKo-MexXaHNYECKHE XapaKTePUCTHKHU TOPOLTKOBBIX MaTEPUATIOB.

2. MexaHnnyeckne XapakTEPUCTUKHU ITOJMMEPHBIX KOMIIO3UTOB

3. CrniocoOsI onpenienienrs (GU3NKO-MEXaHHUYECKUX U MPOYHOCTHBIX XapaKTEPUCTHK

3ananusd k onpocy [1P01
1. Xumuueckue U MHCTPYMEHTaJIbHbIE METObl aHAIN3a KAYECTBEHHOI'O U KOJIWYECTBEHHO-
r'0 COCTaBa HAHOOOBEKTA.
2. KadecTtBeHHBIC peakiuu: TpeOOBAaHUS U ITapaMETPHI.
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3. DIEeKTPOXMMHYECKHE METOABI aHAIH3A.

3ananus k onpocy [1P02
1. OcobeHHOCTH TEPMOANHAMUKY BELIECTBA B HAHOCTOSIHUH.
2. dakTophl, yYUTHIBAEMbIE TPU PacyeTe TEPMOJUHAMUYECKUX MOTEHIMAIBB YIbTPaIUC-

MEPCHBIX YaCTULI..

3amanus k onpocy [TP03

1.

2.
3.
4

Krnaccudukarus mporeccoB B3aUMO/IEHCTBUS 3IEKTPOHOB C BEILECTBOM.
VYnpyroe paccestHuEe 3JIEKTPOHOB.

Heynpyroe paccesnue.

BropuuHas 351eKTpoHHAsE SMHUCCHUS.

3ananus x onpocy 11P04
1. PenreHoBckas 1u()pakTOMETPHSL.
2. PeHTreHoBcKas OTOIIEKTPOHHAS CIIEKTPOCKOIIHS.
3. PenrenoBcko-(hyopeciieHTHAs CIICKTPCKOITHS.

3amanus x onpocy [TP0S
1. VoHHBIC MyYKH U UX MTaPAMETPHI.
2. HMoHHO-MOHHAS DMUCCHSL.
3. MoHHO-3JIEKTPOHHAS SMHUCCHSI.

3ananus k onpocy [1P06
1. PeHTreHocneKTaabHbII MUKpOAHAIIN3.
2. DIEeKTpOHHBIN 30HJ0BBIH MUKPOCKOI M €ro BO3MOXHOCTH B HCCIIEJIOBAaHUM CTPYKTYpHI

HAHOOOBEKTOB.

3ananus k onpocy [1P07
1. Oxe-cnekTpocKomnusi.
2. NEXAFS-cnekTpckorus.

3amanus x onpocy I1P08
1. PaccesiHue OBICTPBIX HOHOB.
2. PaccesHre MeIJICHHBIX HOCHOB.
3. Macc-cnekTpomMeTpusi.

3ananusd k onpocy [1P09

1.

2
3.
4

IToneBas smuccus.

IToneBoii 211EKTPOHHBIM MUKPOCKOII.
CxaHupymooast TyHHEJIbHAass MUKPOCKOTIHSL.
ATOMHO-CUIJIOBass MUKPOCKOTIHS.

Bomnpocs! k 3amute kypcoBoii padora KPO1 (mpumepsr)

1.
2.

3.
4.
5

KaxoBbI (pm3nueckre OCHOBBI pacCCMaTPUBAEMOTO METO/IA.

[IpuBeauTe mpuMep MCIONH30BAHUS JAHHOTO METO/Ia JIUIsl AMATHOCTUKH HAHOOOBEKTOB
WJTH MCCIICTIOBAHUS TIPOIIECCOB C MX YUACTHEM M3 JINTEPATYPHBIX HCOYHUKOB?

Kakoe o6opynoBanre mpuMeHseTcs A peaqu3aiuy JaHHOTO MeToa?

Kak ocymectBisiercs mpooomnoaroToBka?

Kakum o6pazom Bbl mnanupyeTe mpuUMeHSATh pacCMaTpUBAaEMBbIii METOJ HCCIIEIOBAHUS
P BBITIOJIHEHUU KBATU(UKAITMOHHON paboThI?
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Kaxkue pe3ynbrarsl y:xe yAaJioch MOJTYYUTh C IPUMEHEHUEM JAHHOTO MEeTo1a?

KakoBbI nnpermyiiiecTBa MpUMEHIEMON METOANKH?

KakoBbl orpannienust JaHHOTo MeToza?

KaxoBbl MeTposiornueckre XapakTepuCTUKHN JaHHOTO METOa U MPUMEHIEMOTro Ui €ro
peanuzanuu 060pyaoBaHUs?

10. B kakux erie o01acTsax Uccae0BaHus MOKET IPUMEHATHCS JaHHBINA METO?

©ooNo

TeopeTnyeckue BONpockl K 3k3ameny k301

1. Teopust U3MEpEHUil: OCHOBHBIE TOHATHUS U onpenesieHus. [[puHuume1 usmMepeHuil.

2. Knaccudukanus 00beKTOB 1 TUIIOB U3MEPEHUI.

3. OyHIaMeHTaIbHBIE , TEPMOIMHAMUYECKHUE, SJIEKTPOMArHUTHbIE U CTATUCTUYECKUE Orpa-
HUYEHUS HA TOYHOCTh U3MEPEHUH.

4. OrpanuveHus Ha TOYHOCTh U3MEPEHHI CO CTOPOHBI UCMOIB3YEMOT0 MaTepuana.

S. OrpaHuyeHuss Ha MUHUMYM MOIITHOCTH (3HEPTUH) NEPEKITIOYCHNUS.

6. OrpanuyeHus Ha Bpems repeHoca (mepexioueHus) nHhopMaluy Ha eAUHUILY HalpsiKe-
HUSL.

7. OrpanuyeHus Ha BpeMsl MEPEKIIOYCHHS €IMHUYHON MOIIHOCTHU (BpeMs mepeHoca uHpop-
MaIlluy Ha €UHUILY PACCEMBAEMOTrO TEIIA).

8. [TpuGopHbIe, CXEMHBIE U CUCTEMHbBIE OTPAaHHYCHHSL.

9. Knaccuduxanus nporeccoB B3auMOICHCTBHUS 3JIEKTPOHOB C BEIIECTBOM.

10. BzaunmopeiicTBie peHTTeHOBCKOTO U3IYUYSHHS C TBEPABIM TEIIOM.

11.  XapaxTepucTHYeCcKOe pEHTT€HOBCKOE U3TydEHHE.

12.  TlorznorieHue peHTTeHOBCKOTO H3ITy4eHUsI.

13. B3anmopeiicTBrEe aTOMHBIX YaCTHI] C TOBEPXHOCTHIO TBEPAOTO TENA.

8.2. Kpurepnu u mKkanbl ONeHUBAHHUA

Kaxxnoe MepornpusiTue TeKyIero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBAETCS MO IIIKaJle «3auTe-
HO», «HE 3a4TCHOY.

OrneHka «3a4TeHO» BBICTABISETCS 00YyJaromeMycsl Py BBIMOJTHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabnuia 8.1), momycKarTCs HECYIIECTBEHHBIE HETOYHOCTH B M3JIOKEHUH U 0(POpM-
JICHUH MaTepuala

HpI/I HEBBIIIOJIHEHUN XOTSA OBI OIHOT'O H3 MOKa3arelIed BLICTABIISIETCSA OILICHKAa «HE€ 3a4Tc-
HOY.

Tabmuua 8.1 — Kputepun olieHHBaHUsI MEPOIIPUATUH TEKYILEr0 KOHTPOJISL YCIIEBAEMOCTH

HammenoBanme,
[Tokaszarens
0003HAYCHHE
nmabopaTopHasi paboTa BBIITOJTHEHA B TTIOJIHOM 00bEME;
o n1abopaTropHoil paboTe MPEICTaBICH OTYET, COAEPKAIINil He0OXOAUMBIe
JlaGopatopHas pacdeTsl, BEIBOJIBI, O()OPMIICHHBIA B COOTBETCTBUU C YCTAHOBJICHHBIMH Tpe-
pabota OOBaHUSMU;
Ha 3amuTe J1abopaTopHO pabOTHI JaHbl IPABUIIHLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3ajaHHBIX BOIIPOCOB
Kontposbnas o
MPaBUIILHO BBITIOJNHEHO HE MeHee /5% 3amanust
pabota
Onpoc II0JIHbIE OTBETHI HA HE MeHee ueM 50 % Bomnpocos
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[Tpu oneHMBaHUM PE3YIBTATOB O0YUYEHMSI O JUCLMIUIMHE B XOJE MPOMEKYTOUYHOU arTe-
CTallUU UCIOJIB3YIOTCA CIACAYIOIHUE KPUTEPUH U IIKAJIBI.

Bamura KP (KP01).

Brimonnennas kypcoBas paboTa clIaeTcs CTYACHTOM PYKOBOJAWTENIO B YCTaHOBJICHHBIN
Cpok. PykoBoauTeNb aeT mpeaBapUTEIbHYIO OICHKY KypcoBoW paboThl. IIpu oneHke paboThI
YUUTBIBAIOTCS: COJEpKAHUE pabOTHI, CTENIEHb CAMOCTOSTEIbHOCTH, OPUTHHAIILHOCTH BBIBOJOB U
NPEUIOKEHHH, KAa4eCTBO MCIIOJIb3YEeMOT'0 MaTepualia, a TakKe YPOBEHb I'PAaMOTHOCTH (001Ul 1
TeXHU4YeCKUii). OTHOBPEMEHHO PYKOBOAMTEIb OTMEYAET MOJIOKUTEIbHBIE CTOPOHBI M HEIOCTaT-
KU paboTHI, a B Cllydae HaJJOOHOCTH YKa3bIBaeT, YTO HAUICKHUT JopadoraTh. PaboTa, He COOTBET-
CTBYIOUIAS MIPEIBSIBIIEMBIM TPEOOBAHHUAM, BO3BPAIIACTCS CTYACHTY Ha JOPabOTKY.

KypcoBbie paboThI, MOTYyYHBIINE MOJOKUTEIBHBIA OT3bIB, JOMYCKAIOTCs K 3amute. Ha
3alIUTe CTYAEHT 0053aH KPaTKO M3JIOKUTH COZEpKaHue PadOThI, 1aTh NCUEPITBIBAIONINE OTBETHI
Ha BOIIPOCHI YWJICHOB KOMHUCCHH. BO BpeMs 3alIUThl JOKJIAIYUKY Ta€TCs BO3MOXKHOCTh OTCTaM-
BaTh 1 00OCHOBBIBATh CBOIO TOUKY 3PCHUSI.

O1eHKe B XOJI¢ 3alIUThI KYPCOBOW PaOOThI MOJICHKAT:

— 3HaHHE 00JIaCTU UCCIIEIOBAHUS,

— IIyOMHA M CTETICHb PEUICHHUS TOCTABJICHHBIX 33]1a4;

— YMEHHE KpPaTKO U3J1araTh pe3yibTaThl 1 apryMEHTUPOBAHO OTBEYATh HAa BOTIPOCHI,

— oopmiieHue KypcoBoii paboThl.

Oco0oe BHMMaHuE 00Opalaercss Ha CaMOCTOATEIbHOCTh CTYAEHTA IPU PEIICHUU MOCTaB-
JICHHBIX B pa0oTe 3a/1a4.

Pemenne 06 omeHke KypcoBoOi pabOThl MPUHUMAETCS MPEoaBaTeNsiMi Kadeapsl 1mo pe-
3yJbTaTaM aHaju3a MPEJCTaBICHHON KypCOBOH paOoThl, JOKJIa/la CTYIEHTa M €ro OTBETOB Ha
Borpockl. OIEHKa TI0 UTOTaM 3aIIUThl KypCOBOI pabOTHI MPOCTABISETCS B BEIOMOCTh U 3a4eT-
HYIO KHIDKKY CTY/IEHTa PyKOBOJIHUTEIEM KYypCOBOI pabOTHI.

Komuccnst o 3amuTe BKIIIOYAET MpeAceaaTessi KOMHUCCHU U JABYX-TPEX MperoiaBaTenei
Kaeapel. 3ammTa KypcoBoil paboThl CTYAEHTOM COCTOMT M3 BBICTYIUIEHHS cTyleHTa (5-7 Mu-
HYT) U OTBETOB Ha BOMPOCHI WICHOB KOMHUCCHH W NPHUCYTCTBYIOIIMX Ha 3aIIUTE CTYIACHTOB U
npernojiaBaTesei.

CryneHTaM, HE MOATOTOBHBIINM KYPCOBYIO pabOTy B yCTAaHOBJICHHBIE CPOKH, HE SIBHB-
MIUMCS 1I0 TOW WJIM MHOHM NpHYMHE Ha 3alIMTy KypCOBOH paOOTHI, MONYYMBIIUM Ha 3aIIUTE
OLIEHKY «HEYIIOBIIETBOPUTEIHHOY, MPEIOCTABISETCS BO3MOKHOCTD 3aIIUTUTH KYPCOBYIO paboTy
(Ipu MOBTOPHOI 3aIuTe — HEe OoJiee ABYX pa3) MOciie UCTIPABIECHUS JOMYIIEHHBIX OIIMOOK U CO-
OTBETCTBYIOIICH TOATOTOBKM K 3amure. Jlata 3amuThl ycTaHaBimBaeTcs Kadenpoi. 3amura
IPOMCXOTUT B OOBIYHOM MOPSIIIKE.

OTMeTKa «OTJIIMYHO» BBICTABIISETCS CTYACHTY BBIIOJHUBIIEMY KYpPCOBYIO pabOTy B MOJ-
HOM 00Beme U B cooTBeTcTBUH ¢ TpeboBanmsimu ECKJI, pazoOpasiiemycs ¢ pacueramu, 00bsic-
HUBIIEMY IIPUHLUIBI pabOTHI arnnapaTta 1 OTBETUBLIEMY Ha BCE 33JJaHHbIE BOIIPOCH! IO KOHCTPY-
MPOBAHUIO Y3JI0B U JeTajiell anmnapara.

OTMeTKa «XOpOII0» BBICTABIIAETCS CTYAEHTY BBIIOJIHMBIIEMY KYpCOBYIO paboTy B MOJ-
HOM o0BeMe U B cooTBeTcTBUU ¢ TpeboBaHusmMu ECKJ, o0bsicHUBIIEMY TPUHIMIIBI paOOTHI af-
napara, HO HE JI0CTaTOYHO ITOJIHO OTBETHMBILErO HA BOIPOCHI IO PAaCUETHO-TIOSCHUTEIBHOU 3a-
MUCKE, TI0 KOHCTPYMPOBAHUIO y3JIOB U JIeTajei amnmapara.

OTMmeTKa «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY BBIIOJIHMBIIEMY KYpPCOBYIO pa-
60Ty B mosHOM o0bemMe U B cooTBeTcTBUU ¢ TpeOoBanusmMu ECKJl, He momHo oOBsCHUBIIEMY
NPUHIUIBI pabOTHI anmapara, He OTBETUBIIIETO Ha YacTh BOIPOCOB IO PACUETHO-TIOSICHUTEIbHON
3aIlMCKe U [0 KOHCTPYUPOBAHUIO Y3JI0B U JIeTaJIe anmnapara.

OTMmeTKa «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, BBIIOJHUBIIEMY KYpPCOBYIO
paboTy B moaHOM 00beMe B B cooTBeTCTBUHU ¢ TpeboBanusiMu ECKJI, HO He pazoOpaBmemycst B
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paboTe anmapara U HE OTBETHUBIIETO Ha OOJIBIIYIO YAaCTh BOIMPOCOB MO PACYETHO-TIOSICHUTEIBHOM
3aIlMCKe U 10 KOHCTPYUPOBAHUIO Y3JI0B U JIeTaJlell anmnapara.

Ok3ameH (Ok301). 3aganue cOCTOUT U3 2 TEOPETUIECKUX BOIIPOCOB.

Bpewms Ha noarotoBky: 60 MUHYT.

OrneHka «OTIUYHOY» BBICTABISETCS O0YYarOIIEMyCsl, €CIM OH IIYOOKO M MPOYHO YCBOWII
IIPOTrpaMMHBIM MaTepHas, UCUEpPIIbIBAIOILE, [T0CIEI0BATEIbHO, YETKO U JIOTMYECKH CTPOMHO €ro
U3JIaraeT, YMEET TECHO YBA3BIBATH TEOPHUIO C MPAKTUKOW, CBOOOJHO CIPABISETCS € 3aJadamy,
BONPOCAMH U JIPYTMMH BHJAMH IPUMEHEHUs 3HAHUMH, HE 3aTPYAHSETCS C OTBETOM IPH BHUJIOU3-
MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JHUTEpaTyphl, IPaBUIBHO
00OCHOBBIBACT IPUHATOE PELICHHE, BIaIeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U IIPHEMaMU BbINOJI-
HEHUS NPAKTUYECKUX 3a/laHuH.

OrneHka «XOpOIIO0» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CIM OH TBEPJO 3HAET MPOrpaMMHBII
MaTepuai, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JAOIYCKas CyIECTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIBHO IMPUMEHSET TEOPETUUECKHE OJOKEHUS [IPU PEILICHUH MTPAKTH-
YECKUX 3a/I1aHUH, BJIaJIeeT HEOOXOAMMbIMHU HAaBbIKAMU U IPUEMAaMU UX BBIIIOJTHEHUS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOydYaroOLIeMyCs, €CIM OH HUMEET 3HaHUs
TOJIKO OCHOBHOT'O MaTepuaja, HO HE YCBOWJI €ro JeTajlel, J0IMycKaeT HETOYHOCTH, HEJ0CTa-
TOYHO NpaBWIbHBIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IMOCIEI0BaTEIbHOCTH B HU3JIOXKe-
HUU [IPOrPaMMHOT0 MaTepuasa, UCTIbIThIBAET 3aTPYAHEHUS NIPU BHIIIOJHEHUH MPAKTUYECKUX pa-
0oT.

OrneHka «HEey10BIETBOPUTENILHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH MPOrpaMMHOI0 MaTepuana, JIOMyCKaeT CyIIeCTBEHHbIE OUIMOKM B OTBETAaX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSMHU BBIIIOJIHSAET MPAKTUYECKUE 3aJaHMsL.

Pe3ynbrar 00y4yeHHUs: O TUCHUIUIMHE CUUTAETCA JOCTUTHYTHIM IPHU MOIYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YIOBJIETBOPUTEIBHO», «XOPOILIO», «OTIIMYHO» IO KaXIOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCAIIUXCS K JAHHOMY pe3y/IbTaTy OOyueHusl.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb OCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB oOyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa30BaTENIbHOM MPOrpaMMbl, (HOpMUPYEMOit
YYaCTHUKAMHU 00pa30BaTEeIbHBIX OTHOIICHUI.

Tabmuna 1.1 — Pe3ynbraThl 00y4eHHs 10 JUCHUTUINHE

Kox, HammMeHoBaHHE

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
VHJIUKaTopa Y yd AL

ITK-2 Cnioco0eH BBINOJIHATH PA00THI 10 OPraHU3ALMN KOHTPOJIA 32 apaMeTPaMH HaHO-
TEeXHOJIOTHYeCKHUX MPOLECCOB U KAa4eCTBOM NMPOU3BOACTBA U3/1e Uil B 00J1aCTH MHIKEHep-
HbIX HAHOTEXHOJIOT il

OCYHICCTBIIACT aHAJIN3 COBPEMCHHOI'O COCTOAHUA METOA0B U
OﬁOpy,I[OBaHI/IH JJIA MOI[I/I(l)I/IKaI_II/II/I CBOMCTB HaHOMATCPpHUaJIOB U

HAaHOCTPYKTYD

WJI-1 (TIK-2)
YMeeT cocTaBIIsATh TEXHUYE-

CKHC 3aJlaHrd Ha MOJACpHU3a-

LIHHO 1 BHEPEHHE HOBBIX Me YIPABIISIET IApaMETPaMU UCXOJHOIO COCTOSIHUS MaTepHraia u

HaHOMaTCpHaJia U KOHTPOJUPYET UX

TOJOB U 00OPYIOBaHUS TSI
U3MEPEHUH MMapaMeTpoB U
Moau(UKAIIMN CBOMCTB HAHO-
MaTepHaJOB U HAHOCTPYKTYP

yIpaBisieT apaMeTpaMu KOHEYHOI'O COCTOSIHUS MaTepraiia u
HaHOMaTepHala B mpolecce 00paboTku Marepuana (o OTHO-
LIEHHUIO K UICXOJAHOMY COCTOSIHUIO U IO OTHOLIEHMIO K Tpedye-
MOMY 3HAY€HHIO) ¥ KOHTPOJIHPYET UX

Pe3ynbpTarhl 00y4eHuUs: MO AUCLUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW PadOThI OOYJAIOIINXCSI B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WMHanuKaTopel AOCTHXKEHHUS KOMIIETEHIIMA CUYATAIOTCS C(HOPMHUPOBAHHBIMH TIPU JTOCTHIKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUEHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0bEM AUCUUILUIMHBI COCTABIAET 9 3aUeTHBIX €IUHUILI.

Hwxe npuBeneno pacnpeaenenue oomero o0bemMa JUCIUIUIMHBI (B aKaJIEMUYECKHUX 4acax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buer pabor Oqg ul
ceMecTp

Konmaxkmmnasn paboma 68
3aHATHS JICKIIMOHHOTO THIIA 16
71a00paTOPHBIC 3aHATHS 32
MIPAKTUYCCKHUE 3aHATHUS 16
KypCOBOE€ POCKTUPOBAHUE 0
KOHCYJIbTaIlH 2
MIPOMEKYTOYHASL ATTECTALINS 2

Camocmoamenvuasn paboma 256

Bcezo 324
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3. COAEP) KAHUE JUCIUITJINHBI

Tema 1. 30HHasi CTPYKTYypa HAHOTPYOOK. MeTo JMHEHHON KOMOMHAMM aTOMHBIX
opouTaJeii.

XupanbHocTh HaHOTPYOOK. OcHOBBI MeToma JIKAO. Koaddumuentsr xupampaoctu. Cum-
MeTpus monuMepoB. CHMMETpusi TPaQHUTOBOTO CIIOS. T-30HBI HAHOTPYOOK (N, N). T-30HBI HAHO-
Tpy6ok (N, 0).

[TpakTrueckue 3aHATHS

ITPO1. MoaenupoBaHue CTPYKTYpbl U CBOMCTB 1-KOMIIOHEHTHBIX HAHOYACTHLI.
[TP02. MoaenupoBaHue CTPYKTYpPbl U CBOMCTB 2-KOMIOHEHTHBIX HAHOYACTHII.
ITP03. MoaenupoBaHue caMOOpPTraHU3allii HAaHOYACTHLI.

JlaboparopHbie pabOTHI
JIPO1. Pacuet 30HHOM CTPYKTYpbl HaHOTPYOOK MeToz0M JIKAO.

Tema 2. MoaeanpoBanue pocta (GppakTajoB M0 MEeXaHHU3MY «arperamusi Kjaacrep—
yactunay» (mo moaeau Burrena—Canjepa).

[TpumeneHue Teopun (PpakTagoB JUIsl 30Jb-TeIb-TeXHOIOTUU. OCHOBHBIE MOJIOKEHUS, J10-
NYyIICHUS U OTPAHWYCHUS B MoJenu Tu(y3HOHHO-OTpaHUYEeHHOW arperanuu (Monxenu Burre-
Ha—CoaHzepa). 3aBUCUMOCTh (PpaKTaIbHONM Pa3MEPHOCTH OT Pa3MEPHOCTH MpocTpaHCcTBa. DuU3N-
YeCKHe HIKHUN M BEPXHUH MpeieNbl OrpaHnueHHs (HU3NIECKUX (PPaKTaIoB.

[IpakTueckue 3aHATHS
[1P04. MoaennpoBaHue npouecca CieKaHusi MOHOCIOWHBIX 1 MHOTOCIIOMHBIX CTPYKTYP».
[TP0S5. MonenupoBaHie MUKPOCTPYKTYpPBl METOJIOM INIOTHOM YIAKOBKH cep.

JlaGopaTopHbie pabOThI
JIP02. Usyyenne pocta (ppakTajgoB Mo MEXaHM3MY «arperamus KiacTep — 4acTuiay (1o
mozaenu Butrena—Conpepa).

Tema 3. Poct ppakTanoB no MexaHusMy KJacTep-KJIaCTEPHOH arperamum.

MexaHu3M KiacTep-KJIaCTepHON arperanuu. JTambl pocTa (ppakTalbHBIX arperaTtoB IO
MEeXaHM3My KiacTep-kiactepHoi arperauuu. CkeWnuHr, camonojoOue, caMmoap@UHHOCTS.
[Mpuniun veauddepenunpyemoctu. I[lapagoke Jlebera.

IIpakTHueckue 3aHATHS
[TP06. MonenupoBanue ppakTaibHbIX arperaToB.
[TPO7. MonenupoBanue quddy3un no GppakTaabHOMY arperary.

JlaGopatopHbie paboThI
JIP03. Uzyuenue pocta (ppakTaioB M0 MEXaHU3MY KJIACTEP-KIACTEPHOU arperarim.

Tema 4. MoaempoBanue IBYyMEPHBIX MEPKOJISIMOHHBIX KJIACTEPOB.

DneMEeHTHI TEOPUH NEpKOISIIMU. [IepkonsanonHble 3a1auu Ha «CiTy4alHbIX y3iax». [Topor
MIPOTEKaHUs, KOOPAWHALMOHHAs cdepa, NEePKOIAIUOHHBIN KiacTep. BausHue 1-oif koopauHa-
IIUOHHOM cephl Ha 3HAUEHHE TOpOora MPOTEKAHHSL.

IIpakTHueckue 3aHATHS
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[TP08. MopenupoBaHue MEPKOJAIMOHHBIX KIACTEPOB B 3ajadye y3JIOB Ha JABYMEPHOU pe-
HIEeTKE.

JlaGopaTopHbie pabOThI

JIPO4. MopenrupoBaHue AByMEPHBIX NEPKOJISIIMOHHBIX KIacTEPOB.

JIPOS. Ananu3 yaenbHOW MOBEPXHOCTH MTOPOIIKOBBIX U IMMOPUCTHIX MAaTePHAIOB aJCcOPOITU-
oHHBIM MeTo0M BOT.

JIP06. Ananu3 3BOJIIONIMM HAHOMATEPHAJIOB ¢ (pPaKTaIbLHON CTPYKTYpOH METOAOM JMHAa-
MHUYECKOU Tra304yBCTBUTEIHLHOCTH.

CamocrosTenpHas padora

CPO1. MoaenupoBaHle HAHOCTPYKTYPHBIX MPOILIECCOB METOAOM CTaTUCTHYECKUX ONepa-
TOPOB ¥ MAaTPUIL] INIOTHOCTH

CP02. MoaenupoBaHue HAHOCTPYKTYPHBIX MPOLIECCOB METO/I0M KBAaHTOBOM TOTIOJIOTHHI

CP03. MoaenupoBaHue HAHOCTPYKTYPHBIX IIPOLIECCOB KBAHTOBO-TI0JIEBBIMH METO/IaMU

CP04. MoaenupoBaHue HAHOCTPYKTYPHBIX MPOLIECCOB HH(DOPMAIIMOHHBIMH METOaMU
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. 3Bonapes, C. B. MogenupoBanue CTPYKTYpbl M CBOWMCTB HAHOCHCTEM : Y4eOHO-
meroandeckoe mocooue / C. B. 3Bonapes, B. C. Kopros, T. B. llltanr. — ExatepunOypr :
VYpansckuii penepanbubiii yausepcuret, ObC ACB, 2014. — 120 ¢. — ISBN 978-5-7996-1203-
0. — Tekcr : anexTpoHHBIN // DnekTpoHHO-O0MOMMoTeuHas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/68259.html (nara o6pamenus: 18.11.2019). — Pexum nocry-
na: JJis aBTOPU3UP. MOJIb30BaTeNe

2. Haxunkeizel, M. OU3NKO-XUMUYECKUE OCHOBBI HAHOTEXHOJIOTHI M HAHOMATEPUAJIOB :
yuebHoe nocobue / M. Haxxunkeissl, P. E. beiicenos, 3. A. Mancypo. — Capatos : Aif [Iu Op
Memma, 2018. — 196 ¢. — ISBN 978-5-4486-0164-4. — TeKcT : 31eKTPOHHBIN // DIEKTPOHHO-
oubmuoreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/73346.htmi
(mata obpamenus: 18.11.2019). — Pexxum noctyna: s aBTOPU3UP. [10JIb30BATEIEH

3. brnecman, A. U. Teopernyeckue OCHOBBI METOIOB HCCIEAOBAaHUS HAHOMATEPUAJIOB :

yuebHoe mocooue / A. U. biecman, B. B. Jlanpmmuna, . A. IomorstHkuH. — OmMck : OMckuid
rocy/IapcTBEHHBIA TexHUYeckui yHuBepcuret, 2017. — 78 c. — ISBN 978-5-8149-2506-0. —
TekcT : 27eKTpOoHHBIH // DnekTpoHHO-0nbmmoTeuHas cuctema [IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/78478.html (gara obpamenus: 18.11.2019). — Pexxum goctyma: s
aBTOPU3HUP. MOJIb30BATENEH

4. CanosiH, A. I'. DHTponUiiHbIE MOJIETIN MUKpPO- M HAHOCTPYKTYp : ydeOHoe mocodue / A.
I'. Canosin, U. H. Epemuna. — Camapa : PEABU3, 2010. — 80 c. — ISBN 5-94836-054-7. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-0ubmmoreunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/10149.html (mara o6pamenus: 18.11.2019). — Pexum nocrymna: s
aBTOPH3UP. MOJIb30BaTeNeH

5. Martoumikus, M. B. MonenupoBanue u Busyanuzanus cpeactsamu MATLAB ¢usuku
HAHOCTPYKTYD : yueObHoe mocodue / U. B. Mattomkun. — M. : Texnocdepa, 2011. — 168 ¢. —
ISBN 978-5-94836-286-1. — TekcT : 2neKTpOHHBIH // DnekTpoHHO-0nOmmoTeynas cuctema IPR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/13280.html (mata oGparieHwus:
18.11.2019). — Pexxum pocTyma: AJisi aBTOPU3MP. MOJIb30BaTEICH

4.2. UnTepHeT-pecypchbl, B TOM YHCJI€ COBPEMEHHbIE MPO(deccCHoHANIbLHbIE 0a3bl JaH-
HBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMBbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHoO-nipaBoBas cucteMa «KoHcynbranT+» http://www.consultant-urist.ru

CrpaBouHO-IIpaBoBas cucrtema «[ apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[MTopran oTKpHITHIX AaHHBIX Poccuiickoit denepanun https://data.gov.ru

ba3za OTKpBITBIX JaHHbIX MwuHuUCTEpPCTBA Tpyla M COLMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noit anextponnoii onbmunotekn eLIBRARY.RU https://elibrary.ru/

baza nanHBIX podeccHoHaNbHBIX CTaHIapTOB MHUHUCTEPCTBA TPyia M COLMAIBLHOM 3alllu-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMHUYECKOT0 pa3suTus PO http://www.economy.gov.ru

baza otkpeIThIX naHHBIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexkTponHas 6a3a ganubix «M3garensctBo Jlaney https://e.lanbook.com

OnekrponHas oudianoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
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baza maHHBIX «ONeKTpOHHO-OMOMMoTeuHas cucrema «bC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpoOpMalMoHHas cucteMa «HarnoHnanbHast 3JeKTpOHHAS
oubmmorekay» https://H36.pd

HanmonansHbIi moptan onaita odoyuenus «OTKpeIToe 0OpasoBanue» https://openedu.ru

DnekTponHas 6a3za ganubix "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbliil caiT denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIHPOBAHUIO U MET-
posioruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOI cpezie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHBbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00€CHeUeH JOCTYN 00YyJaroluXcs,
B T.4. PUCIIOCOOJICHHBIC JJIsI UCTIOJB30BaHUS MHBAIUAAMHU U JIMIIAMU C OTPAHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBbsI, IpUBE/IEHBl Ha O(UIIMATHLHOM CaiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTenbHON OpraHu3zauumn»-«MarepuanbHO-TEXHUYECKOE 0Oec-
MEYEeHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CaenieHus 0 JIMIIEH3MOHHOM IPOrpaMMHOM OO€CIeueHUH, UCII0Ib3yEMOM B 00pa30BaTesb-
HOM IIpoliecce, MPEeACTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHuBepcuteTa B paszaene «O0Opa3oa-
HUEe»-«YuebHas paboTtan-«J{ocTymHoe mporpaMMHOE 00ECTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

OO6yuaromirecs: TOHKHbBI OBITH 03HAKOMIIEHBI C pabodel mporpaMMol TUCIMILIMHEIL, B TOM
YHCiIe: MEPeYyHeM IUIaHUPYeMBIX DPEe3yIbTaroB OOy4YEHHs; MECTOM IMCHUIUIMHBI B CTPYKTYpe
OIIOIT; TpyaoeMKOCTbIO M3y4eHUs] ITUCLUIUIMHBI, 00bEMOM ayAWTOPHBIX 3aHATHH U CaMOCTOS-
TENBHON pabOoThl; aHHOTUPOBAHHBIM COJCP)KaHUEM OTIEIBHBIX TE€M JHUCIUILIMHBL; TIEpeYHEeM yqeo-
HO-METOAMYECKOT0 00eCTIeUeHHUs ISl CAMOCTOSITEIIbHOM paboThl U ee OpraHu3aiyeii; GoHIoM olle-
HOYHBIX CPEJICTB JUIS TPOBEACHMS TEKYIIEH U MPOMEXYTOYHON aTTeCTAIly 00yJaroIMXCs IO JTUC-
[UIUIMHE; TIEPEYHEM y4eOHOM JUTEpaTyphl, PecypcoB HH(OPMATMOHHO-TEICKOMMYHHKAITUOHHOM
cetu «/HTEpHET»; METOIMYECKIMH YKa3aHUSMH JUIsl 00yJaIOIIUXCsl IO OCBOCHHIO TUCIIUTLINHBL

CamocrosiTenbHas paboTa 1Mo YCBOCHHIO Y4€OHOro Marepuaia Mo JUCIHUILUIMHE MOXKET BbI-
HOJHATHCS B YHTAILHOM 3ajie OMOMMOTEKH, YUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX Kiaccax, a,
TaKXe B JJOMAIIHUX YCJIOBHSX.

CamocrosTenbHas padora TpedyeT Hanuuus MHPOPMAMOHHO-NPEAMETHOTO 00eCTIeYeHUS:
y4eOHUKOB, YUY€OHBIX M METOAMYECKHX TOCOOM, KOHCIEKTOB JIGKIIUH, OTIOPHBIX KOHCIEKTOB,
JJIEKTPOHHBIX 00Pa30BaTENbHBIX pecypcoB. MeToquueckne MaTepralibl B OOIBIIMHCTBE CIIy4acB
o0ecrieunBarOT BO3MOKHOCTb CAMOKOHTPOJISI IO TOMY WMJIM MHOMY OJIOKY y4yeOHOro marepuaia
WM TIpeMeTa B LeNIoM. PexoMeHIyeTcs TakkKe MCIOJIb30BaTh COOTBETCTBYIOUIYIO HAYYHYIO U
CHENHATBHYI0 MOHOTPAaUIECKYIO B IEPUOANYECKYIO JINTEPATYPy B JaHHOW 00JIaCTH 3HAHUH.

BeimonHenue Bcex BUIOB y4eOHOH pabOThI, MPEIYCMOTPEHHON IUIAHOM, TIO3BOJIUT C(HOPMH-
pPOBaTh KOMIIOHEHTHI KOMIIETEHIMI Ha IEATEIIbHOCTHOM U pe(IIEKCHBHOM YPOBHSIX.




28.04.02 «HaHOWHKXEHEPHS

«HaHOI/IH)KCHepI/I}I B MAITUHOCTPOCHUN»

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax IAMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CHEIUATU3UPOBAHHBIM U Jabopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT' O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebeb
TexHuueckue cpercTBa 00yueHHs:
9KpaH, MPOEKTOP, KOMIBIOTEP

yueOHBIC ayTUTOPHH IS
MPOBEACHUS T1a00PaTOPHBIX
pabot. KoMIeIoTepHBIN Ki1acc

Meobemnp: yuebnas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

MS Office, Windows / KopmopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

Maple 14 / Jluuensus Ne744750 oec-
cpouHas morosop 35-03/175 ot
21.12.2010r.

Jist caMOCTOSITENbHON paboThl 00YYarOMIUXCS MPEIyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecriedeHreM JIOCTyIa B 3JIEKTPOHHYIO HHMOP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHoBanne moMemneHu
JIJISI CAaMOCTOSTEIIbHOM
PpaboTHI 0OYJAOIIIHXCS

OcHaIIEHHOCTh MOMEIIEHUN I
CaMOCTOSTEIBHOM PaOOThI 00YJAOIINXCS

[TepeveHp JMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

Ilomewmenue nis
CaMOCTOATENILHOM paboThI
oOygaromuxcs (IUTaTbHBIN
3an HayuHo# GHOIHOTEeKH)

Meo0ens: yuebHas mebenb

KoMIuiekT criennain3upoBaHHON MeOeH: KOMITb-
FOTCPHBIC CTOJIbL

O6opynoBaHe: KOMIbIOTEpHAsI TEXHUKA C TIOJI-
KIIFOUEHHUEM K I/IH(I)OpMaL[I/IOHHO-
KOMMYHHUKAIIMOHHO ceT «/HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3oBaTelbHOI opra-
HU3aIMH, BeO-KaMephl, KOMMYHHKAaIIHOHHOE 000-
pyIoBaHue, 00eCIIeYNBAOIIEE TOCTYII K CETH MH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluien-
3us Ne49487340

Microsoft Office2007 JIuuensus
Ned49487340

ITomemenne s
CaMOCTOSTEIIFHOU pabOTHI
oOyuaromuxcs (aya. 333/A)

Meo6enb: yuebHas mebennb

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
FOTCPHBIC CTOJIBI

O6opynoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOUCHHUEM K I/IH(I)OpMaLII/IOHHO-
KOMMYHHUKAIIMOHHOH ceTH «/HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aIMH, BeO-KaMepbl, KOMMYHHKAaIIMOHHOE 000-
pyIoBaHue, 00eCIIEYMBAOIIEE TOCTYII K CETH MH-
TepHET (MPOBOJHOE COSANHCHHE U OECIIPOBOIHOE
coeiuHeHe 1o TexHoaorud Wi-Fi)

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jlunensus
Ned4964701
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIBbHOM paboThl. MeponpHsTHs TEKYIIET0 KOHTPOJIS YCIIEBaeMOCTH IpUBEACHBI B Tabiuue 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-
HAdCHIe HanmenoBanue dopma KOHTPOJISI
JIPO1 |Pacuet 30HHOM CTPYKTYpbl HAaHOTPYOOK MeTonoM JIKAO 3aIMTa
P02 N3ydenue pocra ppakTajioB 10 MEXaHU3MY «arperanus Kjia- 3amuTa
cTep — yactunay (1o mojenu Burrena—Conpepa)

P03 N3yuenue pocta b paxTasoB IO MEXaHU3MY KIIacTep- 3aluTa
KJIACTEpHOM arperanuu

JIP04 |MopenupoBaHue JBYMEPHBIX NEPKOJIILIMOHHBIX KIACTEPOB 3allnuTa

P05 AHanus yJenbHON NOBEPXHOCTH MOPOUIKOBBIX U MOPUCTHIX 3auTa
MaTepUajoB aacopOLMOHHBIM MeTo1oM bOT

1IPO6 AHvaJII/I?; 3BOJIIOLIUU HaHOMaT?pI/IaJIOB ¢ ¢ppaKTaabHON CTPYKTY- 3aIura
PO METOJIOM IMHAMUYECKON ra304yBCTBUTEIBHOCTH

CPO1 MopennpoBaHre HAaHOCTPYKTYPHBIX IIPOLIECCOB METOZOM CTa- JOKJIa]
TUCTUYECKUX ONEPATOPOB U MATPHIL IJIOTHOCTH

CPO2 MOI[GJ'II/IpS)BaHI/IG HaHOCTPYKTYPHBIX ITPOLIECCOB METOJOM JOKJIa]
KBaHTOBOM TOIOJIOTUU

CP03 MonenrpoBaHue HAHOCTPYKTYPHBIX IPOLIECCOB KBAHTOBO- JOKJIaJ
M10JIEBBIMU METOAAMHU

CP04 MojenupoBaHie HaHOCTPYKTYPHBIX MPOLIECCOB HHPOPMAIIH- JOKJIaJ
OHHBIMHU METOJaMH

7.2. IIpoMekyTOYHAS aTTeCTAIUS

®DopMBI TPOMEKYTOUHOH aTTECTAINH 110 UCIHILINHE TPUBEICHBI B Ta0HIIE 7.2.

Tabmuma 7.2 — DopMbI IPOMEKYTOUYHON aTTECTAINN

O0o3HaueHne

dopma
OTYETHOCTHU

OuHas

9OK301

DK3aMeH

3 cemectp

10 —
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIC CPEJICTBA COOTHECEHBI C Pe3yJIbTaTaMy O0yUYECHHS M0 TUCIUIUIMHE W WHINKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

NJI-1 (ITK-2) YMeer cocTaBaATh TEXHHYECKHE 3aJaHUsI HA MOJIEPHU3AIUIO U BHEAPe-
HHE HOBBIX METOJAOB M O00OpYAOBAaHHUSA /JJsi U3MEPEHUiIl mapamMeTpoB M MoauuUKaALUU
CBONCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP
PesynbraTel 00y4eHus KoHTponbHbIE MEpPONPUSITHS

OCYIIECTBIISIET aHAJIN3 COBPEMEHHOTO COCTOSHHS METOJOB M OOOPYHOBAaHUS IS k301
MOJU(UKAINU CBOWCTB HAHOMATEPHAIOB X HAHOCTPYKTYP

yIOpaBigeT MapaMeTpaMu HCXOIHOTO COCTOSIHMA MaTepHuajia M HaHomarepuana u|JIPO1, JIP02, JIPO3, JIPO4,
KOHTPOJIHUPYET UX JIPOS, JIP06

yIpaBisieT MapaMeTpaMy KOHEYHOTO COCTOSIHWSI MaTepHuaia M HaHoMaTepHhana B
nporiecce 00paboTku Marepuaia (M0 OTHOIICHHIO K MCXOJHOMY COCTOSIHHIO H IO
OTHOIICHMIO K TpeOyeMOMY 3HaYEHHUIO) U KOHTPOJIHPYET UX

JIPO1, JIPO2, JIPO3, JIP04,
JIPOS, JIP06

Bormpocs! k 3ammuTe nadoparoproi padotsr JIPO1

1. OOGbsicHUTE, UTO O3HAYAIOT MHJEKCH! (N, M) B 0003HAUYEHUAX HAHOTPYOOK, KaKyl0 MH-
dopmannio 0 HAaHOTPYOKE U3 HUX MOYKHO U3BJIEYb?

2. O6wsacHuTe obmue nnen merona JIKAO.

3. Hapucyiite oOmumii BUJ 30HHOM CTPYKTYpbI A1 HAHOTPYOOK THIA «KPECIO» U «3HUr3ar»
C METAJUIMYECKHUM U TIOJYITPOBOJHUKOBBIM TUIIAMHU 30HHOU CTPYKTYPHI.

4. HaiiuTe TepMbl OCHOBHOTO COCTOSHUS TOMOSIIEPHOH MOJIEKYIBI ¢ KoH(urypamueit m° u
on?.

5. Haiizure TepM COCTOSIHHSI OTHOKPATHO HOHU3MPOBAHHOM MOJIEKYIIbI BObI H20™.

6. O6ocnyiite npumenenne metoaa JIKAO s monexynst OH.

7. Hackonbko ctabuieH noH ruapokcunaa OH B cBOOOHOM COCTOSTHUM.

8. IlokaxxuTe, YTO TEPM IOJIHOCTHIO 3aMOJHEHHON OO0OJOYKM COOTBETCTBYET MOJHO CHM-
METPUYHOMY NPEICTABICHHUIO.

Bomnpocs! k 3amute nadopatopHoii padotst JIP02

1. Jlaiite ompezeneHue CAEAYIOUMM MOHATHAM: MOPOT MPOTEKaHUs; KOOPAMHALMOHHAS
cdepa; NepKOJIALUOHHBIN KacTep.

2. Kak Bnusier 1-s1 koopimHanMoHHas cepa Ha BEJIMUMUHY I1Opora MpoTeKaHus?

3. Ilouemy pazMep ZX. UHBapUAHTEH JJIs 33JaHHOW Pa3MEPHOCTH NPOCTpaHCTBa?

4. IloueMy U1l TTONYYEHHS MEPKOJALMOHHOTO KJIACTEPA JJI MOJENH MEPEXOAa AUDIIEK-
Tpuk/mMetamt (Mozenb Mota) ZX. 6epeTcst TOCTOSIHHBIM?

5. B kakux eavHMIAX U3MEpsAETCS KOHLEHTpalus B JIBYMEPHOM IpocTpaHcTBe? B Tpex-
MepHOM?

6. ITpuBeauTe npuMepsl NEPKOJSIIMOHHBIX CUCTEM B MATEPUATIOBEACHUU MHKPOIJIEKTPO-
HUKH.

Bomnpocs! k 3amute 1abopatopHoii padots JIPO3

1. [aiiTe onpenenenue noHATUsAM (pakrtai, ppakraabHas pa3MEpPHOCTb, TOBEPXHOCTHBIN U
00BeMHBIH (paxTall.

2. [IpuBennTe OCHOBHBIE MOJIOKEHUS, JONYIIEHNS U OTPaHUYEHUS B MOJenu Tuddy3uoH-
HO-OTpaHUYEHHOM arperanuu (Moaenu Butrena—Coanpnepa).
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3. Kak 3aBucut (hpakranpHast pa3sMEepHOCTh OT pa3MepHOCTHU mpocTpaHcTBa? Kakue 3Haye-
HUS OHA MOKET IPUHUMATH?

4. Yro onpenenstor (pU3MUECKUe HUKHUA U BEPXHUA MTPEIeIIbl OTpaHrueHUs (hpaKTaTbHBIX
arperatoB?

5. IlpuBenure npuMepsl MOJIENIEH KIACTEPHBIX CUCTEM.

6. Uto Takoe «(ppakTaiabHble KJIACTEpPhl» U KaKue MOoJIeiIn UX (OpMUPOBAHUS BbI 3HaeTe?

7. Kakyto nH(opManuio 1al0T HaM MOJIEIIA ATOMHON TTOJIBHYKHOCTH?

Bomnpocsr k 3amure 1abopatopHoii padotst JIP04

1. B uem 3akio4yaroTCsi OCHOBHBIE MOJIOKEHHUS, JOMYIICHUS U OTPaHUYEHUsI MOJIEIH Kila-
CTep-KJIaCTepHOU arperaiuu?

2. Ilpoananu3upoBarh MpolecC OJHOBPEMEHHO MPOTEKAIOIIEH KiacTep-KIacTepHOU arpe-
ralyy U arperaiyy o MEXaHu3My «4acTulia — KJIacTepy.

3. O0OparuTh BHUMaHHE Ha KHHETUKY pocTa (pakTanbHbIX arperatoB. OOBACHUTH, TOUEMY
B KOMITBIOTEPHOM JKCIIEPHMEHTE He HaOJII01aeTCs 3aMe JIeHUE IBUKEeHUS (DpaKTaIbHBIX arpera-
TOB MPU POCTE X MACCHI, HECMOTPSI Ha TEOPETHUUECKH MpecKa3biBaeMoe?

4. OOBACHUTD, KaKue MPOLIECCHl MOTYT MPENSTCTBOBATh BOZHUKHOBEHUIO CTSTHBAOILEIO
KJIacTepa B peajbHbIX CHCTeMax?

5. AlIropuT™ NOCTPOEHUS NEPKOIAUUOHHON CETH.

6. Uto Takoe nmopor npoTeKaHus?

7. YeMy paBeH OpOT IPOTEKAHUs AJIsl OTHOMEPHOM pemieTku? [{i1s1 0ecCkoHEUHO MEPHOiT?

8. Uto o011ero u pa3iuyHOro B CBOMCTBaX OECKOHEYHOro (TMUTaHTCKOTrO) KjacTtepa B Imep-
KOJISILIUOHHOM ¥ CIIOKHOM ceTu?

Bormpocs! k 3amute naboparopuoii padotsr JIPOS

1. ITosicHuTe MOHATUS PU3MUECKON U XUMUUECKOM a1cOpOIIHH.

2. Ilouemy Ha OHOHM U TOH k€ aJCOPOLIMOHHOW KPUBOW (COOTBETCTBYIOLIEH 3a/laHHOMY
AJIEKTPOHHOMY COCTOSIHUIO CHCTEMBI), TPEACTaBISIOMmEN co00i IHEpIrui0 CHUCTeMbl Kak (yHK-
IIUIO0 PACCTOSIHUS, HE MOXKET OBITh JBYX MMHMMYMOB, COOTBETCTBYIOUINX (DU3MUECKON M XUMHU-
4yeckoil ancopOuusm?

3. CpaBHUTE 3HAYEHUS TEIJIOTHI (PU3UYECKON U XUMUYECKON aficCOpOIUii.

4. Ha yeM OCHOBaHO OIIpe/IeJIEHUE BEIMUUHBI YAEIbHONU MOBEPXHOCTH Ha MPUOOpPE Cepuu
COPBU?

5. Kakue mapaMeTpbl OKa3bIBalOT BIMSHHUE HA CTENEHb 3alOJHEHUS aJICOPOLMOHHBIX LIEH-
TpoB?

6. Chopmynupyiite pu3ndeckuil KpuTepuii, B COOTBETCTBUU C KOTOPBIM MOKHO OTJIMYHTH
MOJIEKYJIbI, aJICOPOMPOBAaHHBIE HA IOBEPXHOCTH, OT OCTAJIbHBIX MOJIEKYJ aJICOpPOTHBA.

7. B ueM npUHIMIUAIBHBIE OTIMYUS MEXKAY (PU3HUECKON U XUMUUECKOH aacopOrmen?

8. ChopmynupyiTe MONOKEHHUS] MOJETH, IPUHSTHIE MPHU BbIBOJE ypaBHeHHs JleHrMiopa.
ITonyuyure ypaBHeHue JIeHrmropa.

9. Kakue nonyiieHus jgexar B 0CHOBe Teopuut b2T?

10. Hapucyiite XxapakTepHblii BUJ U30TE€PM aACOPOIIMHU U 1eCOPOLINH.

11. Tlpu xakux yCIOBHUSAX HAa M30TEpPMax aJCOpPOIHMH W IecOpOIMU MOKET BO3HUKATh T'H-
crepe3uc?

12. Kakue MaTepuasbl MOKHO HccienoBath Ha npubope COPBI?

13. MoxHo nu ucnons3oBars npudbop COPBU B kauectBe xpomarorpada? Eciau ga, To
OIUIIINTE METO?

14. I3MeHUTCS 1M pe3ynbTart, €ClI Mepell N3MEPEHUSMHU HE MPOBECTH TEPMOTPEHUPOBKY
obpasma? Ecnu na, To mouemy?

15. Kakue emnie METOAbI UCCIEA0BAaHUS IOPUCTHIX CPEI U ONPENEICHUS yAEIbHON MTOBEPX-
HOCTH Bbl MOXeTe Ha3BaTh?

12—
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16. MO>XHO 7M1 MCMOJB30BATh APYTrHE BEIECTBA B KayeCTBE aJICOPOTHBOB (KpoMe a30Ta)
JUTSL OIIPEIeNIeHUs yIenbHOU moBepxHocTu? Ecnu na, To KakuMH CBOMCTBaAaMH OHU JIOJDKHBI 00-
nanare?

17. IlpuBeauTe mpuMepbI aACOPOITMOHHBIX SBJICHUH B Ipupoje. OObSICHUTE HX.

18. IlpuBeauTe MpUMEpHl UCTIOIB30BAHUS aICOPOIIMOHHBIX SBIICHUHN B TEXHUKE.

19. Kak MOXHO pa3auduTh XeMOCOPOIIMIO ¥ TOMIOXUMHUYECKYIO PEAKITUIO?

20. Kak 3aBucut azcopOuus oT TeMneparypbl? ApryMeHTUPYITE BUA 3TON 3aBUCUMOCTH C
nomotubto npuHnuna Jle-Ilarense.

Bormpocs! k 3amute 1aboparopHoit padotsl JIP06

1. IToueMy XMMHUKO-aACOPOIIMOHHBIC TATYMKU SKCIUTYaTUPYIOTCS MPH MOBBIIIEHHBIX pado-
YuX Temreparypax?

2. OObsicHUTE, KaK MOKHO U3MEHUTh CEJIEKTUBHOCTb CEHCOpa K BHIOpAaHHOMY ra3y IyTem
JIETUpPOBaHMS?

3. Kak u3MeHsieTcs ra304yBCTBUTEIBHOCTh CEHCOpPA MPU YBEIMYEHUU DPa3MEPOB 3E€PEH,
KOHIIEHTpAILlMU HOCUTENEH 3apsa U pa3MepoB KOHTAKTHBIX 00JIacTel.

4. OnuumuTe MEXaHU3M BOCCTAaHOBJICHUS UCXOIHOIO CONPOTHUBIIEHUS JaTUMKA I1OCJIE BO3-
JEHCTBHUS BOCCTAHABJIMBAIOIIETO rasa.

5. CpaBHHUTE MIPEUMYIIECTBA U HEJOCTATKHU OLEHKH ra304yBCTBUTEIBHOCTH 110 U3MEHEHUIO
COTPOTUBIICHUS IO OTHOIICHUIO K U3MEHEHHUIO POBOJIMMOCTH.

6. PaccMoTpuTe BO3MOXKHOCTH MOBBIIIEHUS CEJIEKTUBHOCTU JATYUKOB K J€TEKTHUPOBAHUIO
BBIOPAHHOTO ra3a B CMECH, COJIEpIKalleil Apyrue BOCCTaHABIUBAIOLIUE T'a3bl, IyTEM HCIIOJIb30-
BaHUs MEMOpaH, KaTaJlu3aTopoB, IPOMOTOPOB, a TAK)KE CXEMOTEXHUYECKUM PELICHUEM.

7. OuieHUTE BO3MOXXHOCTH U3TOTOBJICHHSI CEHCOPOB 10 MUKPOIJIEKTPOHHOM TEXHOIOTHH.

Teopernueckue Bonpocs! K 3x3ameny k301

1. Kakue mareMaTH4ecKiue METOAbl MOKHO OTHECTH K KBAHTOBOMEXAHMYECKHM pacueTaM
«H3 MEPBBIX IPUHLIUIIOBY?

2. B yuem cyTh KBaHTOBO-TEOPETUYECKOTO MMOIX0/1a PACUETOB «HM3 MEPBBIX MPUHIUIIOBY?

3. B ueM cX0JICTBO U pa3IMyus METOJIa CAMOCOTIIACOBAaHHOI'O MOJISI U TEOpUU (QYHKIIMOHATIA
IUIOTHOCTHU?

4. Ilepeuncnure HanboJIEe NIMPOKO UCTIONIb3yeMble MTOTEHIIUANbBI B3aUMOAECHCTBUH YacTUIl.

5. OnumuTe MeToIbl MOAETUPOBAHNUS MOJIEKYJISIPHBIX CUCTEM.

6. Kakue MHOro4acTuyHble NOTEHLIMAJIBI BAM U3BECTHBI?

7. Kakue noinysamMnupruyecKkue METobl Bbl 3HaeTe?

8. B ueM oTiinune MeToa MOJIEKYJISIPHON MEXaHMKH OT KBAaHTOBOMEXaHMYECKHUX PACUETOB
«U3 TMEPBbIX MPUHIIUIIOBY»?

9. B yem cyTh MeTOAA MOJIEKYJISIPHON AUHAMUKH?

10. Ins xakux nened MOKET NMPUMEHSTHCS MOJEIUPOBAHUE METOJIOM MOJIEKYJIIPHOM JH-
HaMUKHU?

11. OnummTe OCHOBHBIE ATalbl KHHETHYECKOTO MeTos1a MonTte Kapio.

12. Kakue Mozienu TpaHCHOpTHO-AU(HY3MOHHOTO TepeHoca Bbl 3HaeTe?

13. Ilepeuncnure TOKH, BOSHUKAIOIINE B MPUIIOBEPXHOCTHOM CJI0€ oOpasiia mocie o0iy-
YEHUsI €r0 NOBEPXHOCTHU 3JIEKTPOHHBIM ITyYKOM.

14. Kakue mporecchl COMPOBOXKIAIOT TPAHCIIOPT HOCUTENEH 3apsiga B OOJyYCHHBIX MaTe-
puanax?

15. O6BsicauTe GU3UIECKYIO MOJIENTb TPAHCTIOPTA AJIEKTPOHOB B MaTepHale.

16. Ha3oBuTe 0COOEHHOCTH HAaHOCTPYKTYPHOT'O COCTOSIHMSA, BIIMSIIOIIME Ha MPOLECCHI Ie-
peHoca 3apsa B MaTepHualiax.

[TpakTrueckue 3aganus K 3k3ameny Jk301 (mpumepsr)
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1. PaccuuTaTh 3HEPrUI0 HHU3IICH MOJBI JJIS 3JEKTPOHOB B KPEMHHEBOM HAHOIPOBOJE C
KBaJIpaTHbIM cedyeHreM. Vcrnonap30BaTh 30HHYIO CTPYKTYPY KpEMHHUs, KaHall HAallpaBjeH BIOJb
ocu [001].

2. PaccunTaTh CHIEKTp KPEeMHHEBON KyOMYECKONH KBAaHTOBOW TOUYKH ISl JBIPOK. M Cromnb30-
BaTh 30HHYIO CTPYKTYPY KPEMHHUSL.

3. B mosynpoBoJHUKOBOM HAaHOIIPOBOJIOKE (HAHOTPYOKE) ChOPMHPOBAH PE3KHM p-N mepe-
xox. Hanmcath ypaBHEHHs AJ1sl pacdeTa TPEXMEPHOTo pachpeaeieHus norenuuana ¢ (X, y, z) u
MOJIYYUTh pacrpesielieHne MOTeHIHada BIOJIb OCH MPOBOJIOKU. CpaBHUTH C pacHpelesieHueM
MOTEHIIMAJIA B «KJIACCHYECKOM» 0ObEMHOM p-N-TIepexo/ie.

4. B TOHKOM cJ10€ TTOJTyIpoBoIHUKA (TrpadeHa) chopmupoBaH pe3kuil p-n nepexos. Harmm-
caTh ypaBHEHHS I pacdyera TPEXMEPHOro pachpeiaesieHus noreHuuana ¢ (X, Y, Z) moay4uTh
pacripeniesieHie MoTeHIMana B Jucte rpadena. CpaBHUTH C paclpelieieHHeM IOTEHIHAla B
«KJTACCHYECKOM» 00beMHOM p-N-miepexozie. CunTarh, 4TO Ha paccTostHuu d Haj JTucToM rpadeHa
PacIIoIoKeH METAIUTHIECKUHN 3aTBOP.

5. Bo ckoibKo pa3 quaMeTp HaHoTpyOku THma kpecio (N, n)(n, n) 6osblie quaMeTpa HaHO-
TpyOku Tuna 3ur3ar (n, 0) (n, 0) mpu ogHOM U TOM *Ke N?

6. [TocTpouTh CTPYKTYPHYIO MOJIENb YIIIEPOJHON HAHOTPYOKH C METAIITMYECKUMHU U TOTY-
IIPOBOIHUKOBBIMH CBOWCTBAMHM C 33JJaHHBIMH MHJCKCAMH XHUpajabHOCTH (n, M): a) (9,0); (7,3) 6)
(13,13); (6,5).

7. OnpenenuTh NOPOT MPOTEKAHMs VIS 33a7addl Y3JIOB B CIydae MPsIMOYTOJBHOW PEIIETKU
MPSIMBIM MOJICTTUPOBAHUEM.

8. Onenure m3MeHeHHe 00beMa 1 Mo amcopOTHBA TPU MOHOCIOWHOM aacopOIHH, Mpo-
UCXOJSIICH TPU HOPMAJIbHBIX YCIOBHSIX.

8.2. Kpurepnu u mKkanbl ONeHUBAHHUA

Kaxxnoe MepornpusiTue TeKyIero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBAETCS MO IIKaJle «3auTe-
HO», «HE 3a4TCHOY.

OrneHka «3a4TeHO» BBICTABISETCS 00YyJaroleMycsl MpY BBIMOJTHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabnuia 8.1), mTomycKarTCs HECYIIECTBEHHBIE HETOYHOCTH B M3JIOKEHUH U 0(POpM-
JICHUH MaTepuaa

HpI/I HEBBIIIOJIHEHUN XOTSA OBI OIHOT'O H3 MOKa3arelied BLICTABIISIETCSA OLICHKAa «HE€ 3a4Tc-
HOY.

Tabnuua 8.1 — Kputepun olleHHBaHUSI MEPOIIPUATUH TEKYILEr0 KOHTPOJISL YCIIEBAEMOCTH

HanmenoBanme,
ITokaszarens
o003HaYeHHE
nmabopaTopHasi paboTa BBITOJIHEHA B TTIOJIHOM 00bEME;
1o J1abopaTtopHOW paboTe MpeACTaBIEH OTYET, COAepXKalluil HEOOXOAUMBbIe
JlaGopatopHas pacueTsl, BBIBOJIBI, O(DOPMIICHHBIH B COOTBETCTBHUHU C YCTaHOBIICHHBIMHU Tpe-
pabota OOBaHUSMU;
Ha 3amuTe J1abopaTopHO padOTHI JaHBI IPABUIIHLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3ajaHHBIX BOIIPOCOB
TeMa JIOKJIaJa pacKpbiTa, chOpMYITHUPOBAHBI BHIBOJIBI;
Joxian co0uroIeHbI TpeboBaHUs K 00beMy U 0(hOpMIIEHHUIO JTOKJIaaa (IPEe3eHTAIMH K
JOKJIaay);

[Tpu oueHUMBaHNM Pe3yabTATOB OOYUYEHHUS MO MUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTallUU UCIIOJIB3YIOTCS CIACAYIOIHUE KPUTEPUH U IIKAJIBI.

Ox3amed (Ok301).
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3aaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB U 2 IPAKTUYECKUX 3aJaHUH.

Bpewms Ha noarotoBky: 60 MUHYT.

OrneHKa «OTIUYHOY» BBICTABISETCS O0YyYaroIeMycs, €CIM OH IIyOOKO M MPOYHO YCBOMII
IIPOrpaMMHBIM MaTepuas, UCUEpPIIbIBAIOILE, [T0CIE10BATEIbHO, YETKO U JIOTMYECKH CTPOMHO €ro
U3JIaraeT, YMEET TECHO YBA3BIBATH TEOPHUIO C MPAKTUKON, CBOOOJHO CIPABISETCS € 3aJadamy,
BONPOCAMH U JIPYTMMH BHJAMH [IPUMEHEHUs 3HAHWM, HE 3aTPYIHSETCS ¢ OTBETOM IPU BUJOU3-
MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JHUTEpaTyphl, IPaBUIBHO
00OCHOBBIBACT NPUHATOE PELICHHE, BIaIeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U IIPHEMaMU BbINOJI-
HEHUS NPAKTUYECKUX 3a/laHUH.

OrneHka «XOpOILIO» BBICTABIIAETCS 00Y4arOLEMYCsl, €CIM OH TBEPJO 3HAET IPOrpaMMHBIN
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JAOIYCKasl CyIIeCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIbHO PUMEHSET TEOPETUUYECKHUE MOJOKEHUS TP PEILICHUH ITPAKTH-
YECKUX 3a/I1aHUH, Bi1aJIeeT HEOOXOAUMbIMU HAaBbIKAMU U IPUEMaMU UX BBIIIOJHEHUS.

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOydYarOLIEeMYyCs, €CIM OH HUMEET 3HaHUs
TOJIKO OCHOBHOI'O MaTepuaja, HO HE YCBOWJI €ro JieTalel, J0IMycKaeT HETOYHOCTH, HEI0CTa-
TOYHO NpaBWIbHBIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKOW MOCIIEA0BATENILHOCTH B M3JI0Ke-
HUU [IPOrPaMMHOT0 MaTepuaia, UCTIBITHIBAET 3aTPyIHEHUS MIPU BHIIOIHEHUH MPAKTUYECKUX pa-
0oT.

OrneHka «Hey10BIETBOPUTENILHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuaia, JIOIyCKaeT CyIIeCTBEHHbIE OIMOKM B OTBETax Ha
BOIIPOCHI, HEYBEPEHHO, C OOJIBIINMU 3aTPYJHEHUSIMH BBIIOTHACT MPAKTUYCCKHUE 3aaHMUS.
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«HaHOI/IH)KCHepI/I}I B MAIIKUHOCTPOCHU M

1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu

OIIOIL

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa3oBaTeNbHOW MporpamMmbl, (Gopmupyemoin
YYaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanmenoBanmne
WHJIUKaTopa

Pe3ynbrarel 00y4eHUs 0 TUCHUILIAHE

YK-1 Cnioco6eH ocyniecTBASITh KPUTHUYECKUI aHATIU3 NPOOJIEMHBIX CUTYalllil HA OCHOBE
CHCTEMHOI0 MOJX0/1a, BLIPA0ATHIBATH CTPATETMIO IeHCTBHI

-1 (YK-1)

HNmeeT onbIT 000011ICHNS,
aHajM3a, CUCTEMaTHU3alui U
MIPOTHO3HPOBAHHUS

3HAET OOIIYI0 XapaKTePUCTUKY TEXHOJOTUUECKUX OTIepaIfil
MPOOOMOATOTOBKH U pealin3allii METOI0B aHau3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEET aHaIM3UPOBATh U 00001AaTh (PAKTOIOTHIECKUN MaTepH-
aJl ¥ ZIe7IaTh BHIBOBI O TEHACHIMAX U 3aKOHOMEPHOCTSIX TPO-
TEKaHHsI MPOIECCOB C YYaCTHEM HAHOOOBEKTOB 110 TaHHBIM
IKCIIEPUMEHTAIBHBIX UCCIICOBAHHM

yMEEeT TUIAHUPOBATh U OPTraHU30BBIBATH JCSITEIIBHOCTD M0 KOH-
TPOJIIO U TMArHOCTHUKE CTaJANM MPOU3BOJICTBA U MPOAYKIIUH
HaHOMAaTepHaJIOB

MMeeT HaBBbIKM TOCTAHOBKM U (pOpMaIM3aIMU 3a1a4 IUarHo-
CTUKH CBOVWCTB HAHOMATEPHUAJIOB

YK-3 CnocodeH opraHu30BbIBATh U PYKOBOJMTH Pa00oToii KOMaH/bl, BLIPA0ATHIBasI KO-
MAH/JIHYI0 CTPaTeruio JJisi J0CTHKEHHUS NOCTABJICHHOM 1eJIu

NI-1 (YK-3)

MMeet onbIT B OpraHu3anuu
UCCIIEN0BATEIbCKUX U IIPO-
€KTHBIX paloT, B yIIpaBICHUH
KOJUIEKTUBOM

3HAET CTPAaTEerHuecKue OCHOBHI MIIAHUPOBAHUS HKCIIEPUMEHTA B
00J1acTH HAHOTEXHOJIOTUH

yM€eT YIPaBJIATh MPOrpaMMHUPYEMBbIMU KOMITJIEKCAMU 000pY-
JIOBaHMSI Ha Pa3HBIX 3TalaXx KOHTPOJIS MPOU3BOCTBA HAHOMPO-
JTYKTOB

IIK-2 Cnoco0eH BbINOJHATD paﬁoTLI IO OPraHm3alu KOHTPOJIA 32 NapaMeETpaMi HAHO-
TEXHOJOTMYC€CKUX NMPOLEeCCOB U KAYECCTBOM IMPOU3BOACTBA H3J1eJIUil B o0JacTu HHYKECHEP-

HBIX HAHOTEXHOJIOT Ui

NJI-2 (ITIK-2)

YMeer niuaHupoBaTh UCIBITA-
HUSl THHOBALIMOHHOW NIPOAYK-
MUY HAHOUHAYCTPUU

3HaCT TUIIOBBIC METOJWKHU aHAJIN3a HaHOOOBEKTOB M HAHOCH-
CTCM

YMECT IPUHHUMATh U 000OCHOBBIBATH OpTraHHu3allMOHHO-
YIIPaBJICHUYCCKHUEC PCIICHMS 110 ITOJYUCHHBIM TdHHBIM

BJIagceT TEXHOJIOTHEH OpraHu3allvii U OII€PATHUBHOI'O KOHTPOJIA
XaPaKTCPUCTHUK HAaHOOOBEKTOB

Pe3ynbrarhl 00yueHHs MO AUCHMILIMHE JTOCTUTAIOTCS B paMKax OCYILECTBJICHMS BCEX BHU-
JIOB KOHTAKTHOM M CaMOCTOSITENIbHOW pabOThl 00Y4aIOLINXCS B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIITAHOM.

WMHaukaTopel JOCTHXKEHHUS KOMIIETEHIMH CUUTAIOTCS C(HOPMUPOBAHHBIMHU MPU JOCTHXKE-
HUM COOTBETCTBYIOIUX UM PE3YJIbTATOB OOYyUCHMS.

N,
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3ayeTHBIE CAUHUIIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqg i
ceMecTp

Konmaxmmnasn paboma 68

3aHATH JIEKLIMOHHOI'O THIIA 16

11a00paTOPHBIC 3aHATHUS 32

MIPAKTUYCCKHUE 3aHITHS 16
KYpCOBOE IPOCKTHPOBAHUE -
KOHCYJIbTaIlUN 2
IIPOMEKYTOYHAs aTTeCTallUs 2

Camocmoamenvnasn paboma 76

Bcezo 144
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3. COAEP) KAHUE JUCIUIIVINHBI

Tema 1. [IpeameT, 0CHOBHBIE MOHATHS U 331a4H IUCUUILTHHBI

Onpenenenvie. OCHOBHBIC MOHSATHSI TEOPUM M3MEPEHUH. AKTyalbHbIE MPOOIEMbI COBpE-
MEHHOW HaHoTexHoJoruu. Pusnueckre BenuunHbl. KonnyecTBeHHOE MpecTaBiIeHne pru3ndeckux
BenuurH. [IpuHnuner usmepennii. @yHIaMEHTANbHBIE OIPAHUYEHHUS HAa TOYHOCTh W3MEPEHMIA.
OrpanuueHus co CTOPOHBI UCTIONB3yeMoro MaTepuia. [IpubopHble, cCXeMHBIE M CHCTEMHBIE OTpa-
HudyeHus. OCHOBHBIC TIOHATHS Teopuu n3mepenuit. Onpenenenue. O0bekTH M3Mepennii Kimaccu-
¢dukamnys n3mMepenuid. Tunsl U3MepeHuii.

Ilpakmuueckue 3anamust
ITPO1. MecTo 1 3HaYE€HHE NMArHOCTUKH HAHOMATEpPHAJIOB, CUCTEM M KOMIIO3UTOB Ha MX
OCHOBE B HAHOTEXHOJIOTHUAX (CEMHUHAP)

Camocmosmenvhas paboma:
CPO1. Teopus uzmepenuit
CP02. O0beKTHI U TUIIBI U3MEPEHUN

Tema 2. MeToaAbl XUMHYECKOI0 AHAJIH3a MATEPUAJIOB H HAHOMATEPHUAJIOB
OO0mue npeacTaBIeHUS O METOAAaX XMMHUYECKOro aHanusa. KauecTBeHHBIN W Koluye-
CcTBeHHBIN aHanmu3. Kiaccudukaius METoI0B XMMHYECKOTO aHalin3a. XapaKTepUCTUKa METOI0B
XUMHUYECKOT'O aHAJIN3a: TOYHOCTh, CEJIEKTUBHOCTh, YYBCTBUTEIBHOCTb, OTKPBIBAEMbI MUHUMYM,
MUHUMAJIBHBINH 00BeM, TIpeieibHOe pa3dasieHne. OCOOCHHOCTH TIPUMEHEHUSI METOIOB XUMHYC-
CKOT'O aHalln3a K HAaHOOOBEKTaM M MaTepHrajiaM Ha UX OCHOBE.

IIpaxmuueckue 3anamus
ITP02. CuctreMbl Kau€CTBEHHOTO XUMUYECKOTO aHAIM3a U UX XapaKTEPUCTUKHU (CEMHUHAp)
ITP03. XapakTeprCTUKH KaUeCTBEHHBIX PEAKIMU (pereHue 3aa4)

Camocmosmenvras paboma:
CP03. Knaccudukaiys peakTUBOB, UCIIOJIb3YEMbIX B XMMHUUECKOM aHAJIU3E.
CP04. AnanuTyeckue NpU3HaKU BEIIECTB U aHAIUTHYECKUE PEAKIUH.

Tema 3. MeToab! Ka4ueCTBeHHOH MICHTH(UKAIMA XHMHYECKOI0 COCTaBa MaTepua-
JIOB 1 HAHOMATEPHAJIOB

XVMMHUYECKHE METOABI KaYECTBEHHOTO aHayn3a. CHCTeMbl KaueCTBEHHOIO aHanu3a. Bos-
MOXXHOCTb MPUMEHCHUA XUMHUYCCKNX METOAOB KAYECTBCHHOI'O aHaInu3a JJIsd HaHOOOBEeKTOB. MH-
CTpPYMEHTaJIbHbIE METO/Ibl Ka4yeCTBEHHOro aHanu3a. CrocoObl 3JIEMEHTHOrO aHajiu3a MaKpoma-
TEpPHUaJIOB U HAHOOOBHEKTOB. MeTO/Ibl KaueCTBEHHOW UICHTHU(PUKAIUN (PYHKIIMOHATIBHBIX TPYIII.

Jlabopamopuvie pabomol

JIPO1. Ananu3s cMeceil KaTHOHOB M aHUOHOB.

JIP02. DHeproaucnepcoHHbIN aHamu3 katanmzaropa CVD-cuHTe3a yriepoaHbIX HaHO-
CTPYKTYP.

JIPO3. Unentudukanus GyHKIMOHAIBHBIX TPYII HAa MOBEPXHOCTU YIJIEPOJHBIX HaHO-
Tpyook meronom MK-cnekrpockonuu.

Camocmosmenvuas paboma:

CP05. Ob6meananuTHYeCKue, TPYIIOBBIC U CIICIU(PUISCKUE PEAKIINHA U PEArCHTHI.
CP06. PenrenoBckas ¢uryopecteHTas CHeKTPOCKOIHSI.

CP07. UK-®ypbe-CreKTpOCKOIHUS.
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Tema 4. Kosim4ecTBeHHbIH aHAJIN3 XMMUYECKOI0 COCTaBAa MAKPO- M HAHO00HEKTOB

HpI/IMeHeHI/Ie CIICKTPOCKOIMNMYCCKUX MCTOIOB JI KOJIMUECTBCHHOM OLICHKHU XUMHUYCCKOI'O
cocTaBa OOBEKTOB PA3IMYHONW MPUPOABL. TUTPUMETPUUECKOE OMpE/esieHHe KOJIUYECTBEHHOTO
cocraBa ()YHKIIMOHAIBHBIX TPYIII B COCTaBE HAHOOOBEKTOB. DIEKTPOXUMUYECKUE METO/bI aHa-
Jn3a: KOHAYKTOMETPUS U OTEHIIMOMETPHS B IMarHOCTUKE HAHOMATEPHAJIOB.

IIpakmuyeckue 3anamus
[1P04. CieKTpOCKONMYECKHE U TUTPUMETPUUECKUE METO/IbI KOJIMYECTBEHHOIO aHAIN3a B
JIMarHOCTUKE HAHOCUCTEM (CEeMUHap)

Jlabopamopuwvie pabomol
JIPO4. TutrpoBaHK€E OKUCIIEHHBIX YIJIEPOIHBIX HAHOTPYOOK 110 boamy.

Camocmosmenvhas paboma:
CPO08. Cratuctuueckas 00paboTka pe3ylbTaTOB KOJIMYECTBEHHOT'O aHAIIN3A.
CP09. Buzbl TUTPUMETPUUECKOTO aHAIN3A.

Tema S. TepMuueckuii aHaIu3 HAHO00OHEKTOB

®u3nyecKkue OCHOBBI TEPMHUYECKOro aHann3a. OyHKIIMOHATbHBIE BO3MOXKHOCTU TEPMU-
YEeCKOT0 aHajM3a U €ro Pa3HOBHIHOCTH. TepMOrpaBUMETPUYECKUN aHATN3 M JU(eHInaNbHas
ckaHupytomas konmopumerpus. CriocoObl aHamu3a MPOAYKTOB TEPMHUECKOTO Pa3NoKEHUsl MaTe-
puanoB mpu AaHHOM Buje aHanu3a. [Ipubopsl m 00OpymoBaHME NJisi TEPMUUYECKOIO aHAIM3A.
Oco0eHHOCTH TEPMHUUYECKOTO aHaN3a HAHOOOBEKTOB.

IIpakmuyeckue 3anamus
[TP0S. TepmorpaBumMeTpust U aud@epeHnanbHas CKaHUPYIOIIas KOJOPUMETpUsl B IHa-
THOCTHKE HaHOCTPYKTYpP U KOMIIO3UTOB HA UX OCHOBE (CEMHUHap)

Jlabopamopusie pabomul
JIPOS. TT/ACK-ananu3 ¢pyHKIIMOHAIN3UPOBAHHBIX YIIEPOAHBIX HAHOCTPYKTYP U KOMIIO-
3UTOB Ha UX OCHOBE.

Camocmosmenvras pa60ma:

CP10. Dramnbl rpaBumeTpudeckoro ananusza. Ocaxaaemas 1 BecoBasi pOpMBI.

CP11. Macc-cnekTpockonudeckas UAeHTHPHUKALNS TPOIYKTOB TEPMUUECKOTO pasJioike-
HHU.

Tema 6. OnTHyeckue MeTOAbl JAUATHOCTHUKHU YJIbTPAAUCHEPCHBIX CYCHEH3MH U
IMYJIbCHHI

[IpuMeHeHne MeToaa TMHAMUYECKOTO PACCEsTHUS CBETAa IS ONPEACIICHHs pa3MePOB Ya-
CTHII JUCTIEPCHOM (a3bl B CyCHEeH3MsIX U 3Mylbcusix. OOopynoBaHue il ONpENeIeHusl pa3Me-
POB YacTHIl B JIUCHEPCHBIX CUCTEMAX C JKHJIKOW JAUCIEPCUOHHOU cpenoil. [IpumeHenune cnek-
TPO(OTOMETPUUECKUX METO/OB JIJIsl YCTAHOBJICHHS KOHIIEHTPALUU YJIbTPaIUCIIEPCHBIX CYCIEeH-
3Ui ¥ SMYJIbCHI.

Ilpakmuueckue 3anamus

[1P06. ®u3nyeckue 0CHOBBI (HOTOKOJIOPUMETPUH (CEMUHADP)

Jlabopamopusie pabomol
JIP06. DOTOKOIOPUMETPUUECKPOE OIpEIeICHHEe KOHIIEHTPAUA MOIU(MHUIIMPOBAHHBIX
YIIJIEPOJHBIX HAHOTPYOOK B BOJHBIX CYCIICH3USX.

_5__
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JIPO7. OnpeneneHue pa3MepoB ariioMepaToB YIJIEPOJHBIX HAHOTPYOOK B BOAHBIX CYyC-
neHs3usax Ha ananuzarope Nicomp 308ZLS.

Camocmosmenvhas paboma:
CP12. OnTtuueckue sIBJICHUS B IUCIIEPCHBIX CUCTEMAX U UX MPUMEHEHUE B TUATHOCTUKE
pa3MepoB M KOHIIEHTPAIIUK YaCTHI] IUCTICPCHOM (a3bl.

Tema 7. MeToabl MUKPOCKONIMH B UCCJIE0OBAHNAX HAHOO0HEKTOB

Krnaccudukanus MeTog0B MUKPOCKOIIUU U WX OTPAHUYCHHUS 10 MapaMeTpy pa3peliaro-
et ciocooHoctu. [TonsTue 06 3mekTpoHHON MHUKpockomnuu. Kitaccudukanus METo0B dJeK-
TPOHHOU MHUKpocKonuu. CkaHUPYIOIIasi, IPOCBEUMUBAIONIAS U ATOMHO-CUJIOBass MUKPOCKOIIHSI.
Oco0CHHOCTH MPUMEHEHHSI METOJIOB AJICKTPOHHOW MHUKPOCKOIMHM B aHAJIM3€ HAHOOOBEKTOB U
KOMIIO3UTOB Ha UX OCHOBE.

Ilpakmuueckue 3anamus
ITP0O7. B3anmoelicTBHE 3JIEKTPOHOB C TBEPIBIM TEJIOM (CEMHUHAP)
[TP08. DnexkTpoHHast MUKPOCKOMHS HAHOOOBEKTOB (CEeMUHAp)

Camocmosmenvhas paboma:
CP13. MeTobl 371€KTPOHHO-30H10BOM TUArHOCTUKH
CP14. lndpakunoHHBIA aHAIN3 B JIEKTPOHHONH MHKPOCKOITUT

Tema 8. MeToabl aHA/IN3a IOBEPXHOCTH TBEPABIX YJIbTPAAMCIEPCHBIX MATEPHAJIOB

CriocoObl ompeneneHusl yaelIbHONM MOBEPXHOCTH M MOPUCTOCTH TBEPIBIX MAaTEpPHAJIOB.
Mogenu ancopbunu, IpUMEHsIeMble Ul YCTAHOBJIEHUS XapaKTEPUCTUK MMOBEPXHOCTH TBEPJBIX
MaTepuajoB U paclpeereHus mop Mo pa3MepaM, orpaHudeHus 3TUX mojeneil. O0opynoBaHue,
IIPUMEHSEMOE B 3TOH IPYIIIE METOJOB TUAarHOCTHKHU.

Jlabopamopusie pabomul
JIPO8. AHanu3 yaenbHON NOBEPXHOCTH U MOPUCTOCTU TBEPAOIO HAHOKOMIIO3UTA HA MPU-
6ope Autosorb.

Camocmosmenvras paboma:

CP15. Ancopbiust Ta30B U KHAKOCTEH Ha MOBEPXHOCTH TBEPJIOTO TeJa.
CP16. Teopust 00eMHOTO 3aMOTHEHUS MUKPOTIOP.

CP17. ITpyHIMIIBI ¥ IPUMEHEHHE PTYTHOM NOPO3UMETPHH.

Tema 9. Metoabl ananu3a (PU3MKO-MEXAHMYECKUX CBOMCTB MOPOLIKOBBLIX M TBEp-
ABIX MATEPHATOB

[Tonsitue u gusnko-mexanndyeckux cpoictBax. Kiaccupukanus puanko-MexaHUYECKUX
CBOMCTB. MeTobI OlIpeneneHnsl HaChIIIHONM U UICTUHHOM IJIOTHOCTH TBEPJBIX MAaTEpPHAJIOB, yria
€CTECTBEHHOI0 oTKoca. OmnpeneneHre NpoYOHOCTHBIX XapaKTEPUCTUK KOMIO3UTHBIX MaTepua-
70B. O6opynoBaHue, MPUMEHsAEMOe Ui OnpeAeneHus] PU3UKO-MEXaHUYECKUX M MPOYHOCTHBIX
XapaKTEPUCTHK TBEP/BIX MaTEpPUAIOB.

Hpakmuqecmte 3AHAMUA
I1P09. MeTtoasl OIIPECACIICHUA HCTUHHOW IIOTHOCTH U (I)I/ISI/IKO-MCXEIHI/I‘{CCKI/IX XapaKkTe-

PHUCTHUK IMOPOIIKOBBIX TBEPABIX MAaTEPUATIOB (CEMHUHAD)

Jlabopamopuvie pabomol
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JIP09. Ompenenenue NpOYHOCTHBIX XaPaKTEPUCTUK MOJTUMEPHBIX U OETOHHBIX HAHOKOM-
HIO3UTOB

Camocmosmenvhas paboma:
CP18. I'a30Bast nukHOMETpHUSA: (PU3NIECKHE TPUHITUITBI U TPUOOPHI.

KypcoBoe npoekTnpoBanune He IpeayCMOTPEHO.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. Haxxunkeizel M. OU3HMKO-XMMUYECKHE OCHOBBI HAHOTEXHOJOTUNA M HAHOMATEPHUAJIOB [DJIEK-
TPOHHBIN pecypc] : yueOHoe nmocodue / M. Haxunkeizel, P.E. belicenos, 3.A. MaHcypoB. —
DneKTpoH. TeKcToBble naHHble. — Capatos: Aii [Iu Dp Menua, 2018. — 196 ¢. — 978-5-
4486-0164-4. — Pexxum noctyma: http://www.iprbookshop.ru/73346.html

2. I'mymenko A.I'. Hanomarepuasnbsl 1 HAHOTEXHOJIOTHH [DJIEKTPOHHBIN pecypc| : yueOHoe 1mo-
cooue / A.I'. I'mymenko, E.Il. I'mymenko. — DeKTpoH. TeKCTOBbIEC JaHHbIe. — Camapa: Ilo-
BOJDKCKHI T'OCYJapCTBEHHBIH YHHUBEPCUTET TeleKOMMYHMKauuid u uHpopmatuku, 2017. —
269 c. — 2227-8397. — Pexum poctyna: http://www.iprbookshop.ru/75388.html

3. Angpuesckuii, P.A. HanoctpykTypHble Martepuaisl: yueOHOe mocobme st By3oB / P. A.
AnnpueBckuii, A. B. Paryms. - M.: Akanemus, 2005. - 192 c. k3. (8)

4. IlonyyeHue u uccie0BaHUE HAHOCTPYKTYp. JIabopaTOpHBIM MPaKTUKYyM IO HAHOTEXHOJIOT U-
aM: yaeOHoe mocobue ains By30oB / A. A. EBmokumos [u ap.]; nmox pen. A. C. Curosa. - M.:
BUHOM. Jlabopatopus 3nanui, 2011. - 186 c. Ok3. (5)

5. [TaBnoB A.M. ®Ou3nKo-XxUMUYECKHE METOJIbI aHaNU3a [ DIEKTPOHHBIN pecypc]: yueOHoe moco-
oue/ IlaBnoB A.M1.— DnektpoH. Tekcrobie nanHbie.— CI16.: Cankt-IleTepOyprckuii rocy-
JAPCTBEHHBIN apXUTEKTypHO-cTpouTeabHbId yHUBepcurer, ObC ACB, 2014.— 64 c.— Pe-
xuM jpocrtyna:_http://www.iprbookshop.ru/30016

4.2. IuTepHeT-pecypchbl, B TOM YHCJIe COBpeMEHHbIE MpodeccnoHa bHbIe 6a3bl TaH-

HBIX 1 HHPOPMANMOHHbIE CIPABOYHbIE CHCTEMBI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrtema «KoHcynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran OTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA Tpyla M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnunoreku eLIBRARY .RU https://elibrary.ru/

ba3a naHHbBIX podecCHOHaNbHBIX CTaHAAPTOB MUHHUCTEPCTBA TPY/Aa M COLUAITBHOI 3al1u-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMHUYECKOT0 pa3suThs PO http://www.economy.gov.ru

baza oTkpeIThIX naHHBIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby» https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa 1aHHBIX «JNEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPOpMaIMOHHas cucteMa «HannoHanbHas 3JeKTpOHHAs
6ubmuorexa» https://H36.pd

HanmonanbHeIi mopran onnaitH o0ydenust «OTkpbeiToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbbeiil caiit @enepanbHOTO areHTCTBAa MO0 TEXHHYECKOMY PETYJIHMPOBAHUIO U MET-
postoruu http://protect.gost.ru/
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Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cpeie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00y4aromuXcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMJAAMH W JIMIIaMH C OI'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/IEHBl Ha O(UIIMATHLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBeeHus 00 00pa3oBaTenbHONM OpraHu3aun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JIMLEH3MOHHOM MPOrPAaMMHOM 00ECTIEYeHUH, UCTIOIb3yeMOM B 00pa3oBaTesb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHuBepcuTeTa B paszzaene «OOpas3oa-
HUe»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

W3ydeHne mpeaMeTa HAYMHASTCS ¢ CAMOCTOSITENIbHON pa0OThl HAJl OCHOBHOW W JIOTIOJTHU-
TEJIbHOM JINTEPATypOil.
B teuenue cemectpa CTYIEHTHI CITYIIAIOT JICKIMH, BBIOJHSIOT JIA0OpaTOpHBIC PabOTHI U
pelaroT 3a/1a4H.
B TeueHmne BpeMeHHU, OTBEIEHHOTO JJISi CAMOCTOSITENILHON pabOThl B CEMECTPE, CTYACHTHI
JIOJI’KHBI BBIMIOJIHUTH KYPCOBYIO padoTy.
[Tpu 3yueHUU AUCHMUILTUHBI INIAHUPYIOTCS CIeayroIre GopMbl KOHTPOJIS TEKYIIeH ycre-
BAaEMOCTHU CTYJICHTOB:
— Iepuoauyeckas mpoBepKa KOHCIIEKTOB JIEKIUH;
— KOHTPOJBHBIN OMPOC CTYIEHTOB HA JICKLHUAX U MPAKTUIECKUX 3aHATHUSAX;
— TMpoBepKa MOJHOTHl U KauecTBa BBHIMOJIHEHHS 3aJaHHl Ha CaMOCTOSTEIbHOE H3Y4YCHHE
OTJICIbHBIX BOIIPOCOB M T€M IO PEKOMEHI0BAaHHOU TUTEpaType.
[Ipyu moAroTOBKE K MPOMEKYTOYHOM arrecTanuu (9K3aMeHY) HEOOXOJUMO MOBTOPHO H3Y-
YUTh KOHCIEKTHI JIEKIIMA M PEKOMEHOBAaHHYIO JIUTEPATYpPy, IPOCMOTPETh BOIIPOCHI, OCBE-
IICHHBIC HA CEMUHAPAX U MPAKTUYECKUX 3aHITHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax IAMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CIIEHUAIM3UPOBAHHBIM H J1abopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[MepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBbIE ayTUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebeb
O0opynoBaHue: MakeThl 000pyI0Ba-
HUA.

yueOHBIC ayTUTOPHH IS
MPOBEACHUS T1a00PaTOPHBIX
pabot. KoMIeIoTepHBIN Ki1acc

Meobemnp: yuebnas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

yueOHbIE ayJUTOPHH /IS
KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHHUS KyPCOBBIX paboT)

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPECTBA O0YUEHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmopatusHbie
aKaJeMHYECKHE JIHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpamMMHBIe IPOoXyKTH Autodesk mo
nporpaMme CTpaTeruyeckoro napTHep-
cTBa B chepe 0Opa3oBaHus MEXKIY KO-
moparmeit Autodesk n o6pa3zoBaTeIbHBEIM
yupexxaenueM Jlorosop #110001637279

KOMIIAC-3D Bepcust 16 / JIutiensus
NeMII-10-00646 6eccpounas
Horosop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuensus Ne00005221
OeccpouHas

roc. kKoHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

Jnst caMoCTOSITENbHON paboThl 00YYArOIIUXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue moMeneHui
TSI CAaMOCTOSTEIIbHOM
paboThl 00YJArOIIHXCS

OCHAIIEHHOCTH TOMEIEHUI TSI

CaMOCTOSTENTFHON paObOTHI 00YJIAIONTIXCS

IlepedeHb NUIIEH3MOHHOTO MPO-

rpaMMHOro obecrieueHus / Pek-

BU3UTHI IOATBEPKIAAOIIETO JO-
KyMEHTa

Mebenn: yaebHas medenb

ITomemenne nnst
CaMOCTOSATENLHOM PaboThI
o0yyaromuxcst (YUTaJIbHBIA
3an Hay4dHoit 6ubianorexn)

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «/HTepHET» U I0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZoBaHHe, 0OecIeYnBaroiee TOCTYI K CETH WH-
TepHeT (IPOBOJHOE COSAMHEHHUE U OECIIPOBOIHOE
coeliHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 JInuensus
No49487340

Tlomemenue nist
CaMOCTOSITEIbHON pabOThI

Mebenb: yaeOHas Mmebenb
KoMIuiekT criennain3npoBaHHON MeOeH: KOMITh-

Microsoft Windows XP JIunen-
3us Ne44964701
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o IlepedyeHp NTMIIEH3MOHHOTO IPO-
HaunmeHoBaHne moMemeHnin

. OCHAaIIEHHOCTh ITOMEIIEHUI IS rpaMMHOTro obecrieueHus / Pek-
IUISL CAMOCTOSITEIILHON o
CaMOCTOSTENbHON PadOTHI 00YYarOIIAXCS BU3HTHI IOATBEPIKAAIOLIETO 10~
paboThI 00yJarOIIIXCS
KyMEHTa
obyuarormuxcst (aya. 333/A) [f0TepHBIE CTOIBI Microsoft Office 2007 Jlutensus
O6opynoBaHne: KOMITBIOTEpHAS TEXHHUKA ¢ ToA-  |Ned44964701

KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTr «IHTEpHET» U IOCTY-
MIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTEeNBHYIO Cpely 00pa3oBaTeIbHON opra-
HU3AIMH, BeO-KaMephbl, KOMMYHHKAIIMOHHOE 000-
pyaoBaHue, 00ECIeUHBAOIIEE TOCTYI K CETH UH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coeiuHenne 1o Texnoaorud Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXYTOYHASA ATTECTAIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIEHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOU paboThl. MeponpHsTHs TEKYIIEr0 KOHTPOJIS YCIIEBAeMOCTH IpUBEACHBI B Tabmme 7.1,

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH

0603-
HAdCHIe Haumenosanue dopma KOHTPOIA
PoL. MecTo 1 3Ha4eHHME NMAarHOCTUKM HAHOMATEPUAJIOB, CUCTEM H OIpoc
KOMITO3UTOB Ha UX OCHOBE B HAHOTEXHOJIOTUSX
P02, CucreMpl Ka4ECTBEHHOI'O XMMUYECKOTO aHAIM3a U UX Xapak- oIpoc
TEPUCTUKH
ITP03. |XapaKTepuCTUKH KaYECTBEHHBIX peaKklui onpoc
JIPO1. |AHanu3 cMecell KaTHOHOB M aHHOHOB. 3aIuTa
TP DHeprouCIepCuoOHHbI aHaim3 Katanuszaropa CVD-cuaTesa 3almTa
YIJIEPOJHBIX HAHOCTPYKTYP
P03, Wnentudukanust (QyHKIMOHATBHBIX TPYNI HA MOBEPXHOCTH 3amuTa
yIIIepOAHbIX HAaHOTPYOOK MeTooM MK-cnekTpockonuu
P04, CreKTpoCKONUYECKNe U TUTPUMETPUUECKHUE METO/Abl KOJude- orpoc
CTBEHHOT'O aHAJIN3a B IMArHOCTUKE HAHOCUCTEM
JIPO4. |TutpoBaHME OKUCIEHHBIX YIJIEPOJHbIX HAHOTPYOOK 1o boamy 3aIInTa
TepmorpaBumetpus u nuddepeHianpias cKaHupyomas Ko- onpoc
ITPOS. [nopumeTpusi B AMarHOCTUKE HAHOCTPYKTYpP M KOMIIO3UTOB Ha
UX OCHOBE
1POS. TI/ACK-ananu3  QyHKIMOHAIU3UPOBAHHBIX  YIVIEPOAHBIX 3amuTa
HAaHOCTPYKTYpP U KOMIIO3UTOB HA UX OCHOBE
[TP06. |Puznyeckue 0CHOBBI POTOKOIOPUMETPUHU ompoc
DOTOKOJIIOPUMETPUUECKPOE OIpPENIECTICHUE KOHIIEHTPAIMH MO- 3amuTa
JIP06. |nuduUMPOBaHHBIX YIJIEPOJHBIX HAHOTPYOOK B BOJHBIX CYyC-
TIEH3UAX
P07, Omnpenenenne pasMepoB ariioMepaToB YIJIEPOTHBIX HAHOTPY- 3amuTa
00K B BOJHBIX cycrnieH3usx Ha aHanm3aTope Nicomp 308ZLS
ITP07. |B3anMoaeicTBHE 3IEKTPOHOB C TBEPABIM TEJIOM ompoc
ITPOS. |DnexTpoHHAst MUKPOCKONHSI HAHOOOBEKTOB 3aInTa
TIPOS. AHanmu3 ynenpHOM TIIOBEPXHOCTHM W TOPUCTOCTH TBEPAOTO 3amura
HAHOKOMIO3UTa Ha mpudope Autosorb
Meroapl omnpeAenieHus] WCTUHHOW IIJIOTHOCTH H  (DU3UKO- oIpoc
ITP09. |[MexaHMUYECKHX XapaKTEPUCTHK IOPOIIKOBBIX TBEPIBIX Mare-
pHUaJoB
TIP09. Onpenenenre NPOYHOCTHBIX XapaKTEPUCTUK MOJUMEPHBIX U 3amuTa
OETOHHBIX HAHOKOMIIO3UTOB
7.2. IIpomeskyTOYHAsI aTTeCTALMS

13—
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@DopMBI TPOMEKYTOUHOHN aTTECTAIIH 110 AUCIUIIIMHE IPUBEACHBI B Ta0HIe 7.2.

Tabmuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
Ounas
HauCHUE OTYETHOCTH
OK301 DK3aMeH 3 cemectp

14—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIC CPEJICTBA COOTHECEHBI C Pe3yJIbTaTaMy O0yUYECHHS M0 TUCIUIUIMHE W WHINKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

NJI-1 (VK-1) Umeet onbIT 00001ICHHS, aHAIM3a, CHCTEMATH3AIMK U IIPOTHO3UPOBAHUS
PesynbraTel 00y4eHus KoHTponbHblE MEpPONPUSITHS

3HAET OOIIYI0 XapaKTEPUCTUKY TEXHOJOTUIECKHX OIeparuii mpooo- IPO1. TIPOY. JIPO2

MOJATOTOBKU U peajl3aliy METOJO0B aHalIn3a 00bEKTOB HAHOTEXHOJIO- ’ ’ ’

CP03, KP
T
yMEET aHAIM3UPOBATh M 00001mAaTh (HaKTOIOTHYECKUI MaTepHall U Jie-
JIaTh BBIBOJBI O TEHJCHIMAX U 3aKOHOMEPHOCTSAX IPOTEKAHUS ITPO- I1P07,1TPOS, JIPO1,

[IECCOB C y4acTHEeM HaHOOOBEKTOB MO JaHHBIM 3KcniepuMeHTanbHbix  |CPO1, K32
UCCIIEIOBAHUI
YMEET IIJIAHUPOBATh M OPraHU30BBIBaTh ACATEIHFHOCTE 10 KOHTpOoJIro U (ITP06, JIPO3, JIP04,
JIMArHOCTHUKE CTAJIU MPOW3BOJCTBA U MPOAYKIIMM HAaHOMaTeEpUaioB  (CP04
UMEET HaBBIKH ITOCTAHOBKH U (hOpMaTM3aIuy 3a/1a4 JUATHOCTUKH 11P02, JIPOS, JIPO6,
CBOMCTB HAaHOMAaTEPHUAJIOB CP02

N-1 (YK-3) FmeeT onbIT B OpraHu3aiiii UCCIIeI0BATEIHCKUX U TPOCKTHBIX paboT, B yIipaBiie-
HUU KOJIJIEKTUBOM

PesynbraTel 00y4eHus KoHTponbHbIE MEpONPUSITHS
3HAeT CTpaTerMyeckre OCHOBBI IUTAaHUPOBaHMS SKcriepuMenTa B obna- ([TPO1, ITP09, JIP02,
CTH HAaHOTEXHOJIOTUH CP03, KP
yMEeT YIPaBIATh NPOrpaMMHUpyEeMbIMU KoMILiekcamu obopynoBanus ([TP07,ITPOS, JIPO1,
Ha Pa3HbIX ATanax KOHTPOJISA MPOU3BOJACTBA HAHOMPOJAYKTOB CPO1, DK32

NJI-2 (ITK-2) YMeer mIaHUpOBATh UCIBITA-HUSI HHHOBALMOHHON MPOYK-I[MA HAHOMHIYCTPHH

PesynbpraTel 00y4eHus KoHTponbHbIE MEpONPUSTHS
ITP0S, JIPOS, CPOS5,
3HAET TUIIOBbIE METOJMKHU aHAJIN3a HAHOOOBEKTOB U HAHOCHCTEM CP09
yMeeT MPUHUMATh U 000CHOBBIBATh OPTaHU3AIIOHHO- I1P03, JIP0O9, CP06,
YIIPABJICHYECKUE PEIICHHUS 110 MTOJIY4YeHHBIM JaHHBIM CP08
BJIaJICET TEXHOJOTUEN OpraHU3alMi U ONIEPATUBHOTO KOHTPOJIS Xa- 11P04, JIPO7, CPO7,
PaKTEepUCTUK HAHOOOBEKTOB OK31
Bomnpocsl k 3amute n1abopatopHoii padotsr JIPO1
1. HazoBuTe crcTeMbl KaUeCTBEHHOTO aHallM3a KATUOHOB U UX TPYIIOBBIE pEareHThI
2. HazoBuTe crucTeMbl Ka4ueCTBEHHOTO aHAJIN3a AaHUOHOB U UX I'PYIIIOBBIE PEAareHThI
3. KaxoBa nocienoBaTebHOCTh ONepalyil py BHIIOJHEHNH Ka4eCTBEHHOTO aHaAIH-

3a KaATUOHOB 1 aHHOHOB

Bomnpocs! k 3amute 1adopatopHoii padotst JIP02

1. KaxoBwl pusnyeckue MPUHLIMIBI PaOOTHl PEHTTEHOBCKOTO (DIIyIOPECHEHTHOTO CIEK-
TpOMeTpa

2. Kak npoucxoaut o6paboTka pe3yJbTaToB U3MEPEHUS Ha pubope

3. KakoBbl 0COOEHHOCTH KaueCTBEHHOW MACHTHU(HUKAIMU 3JIEMEHTOB C HU3KOW M BBICO-
KO aTOMHOI MacCOH TaHHBIM METOIOM
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4.
S.

Kak npoBoauTcst mpoOooroToBka B JaHHOM MeToie?
KakoBsl orpannuenus meroga?

Bormpocs! k 3amute 1aboparopHoit padotsl JIPO3

1.
2.
3.

4.
5

Kaxkossl ¢pusnueckue npuHnuiibl padotel UK-Dypbe ciekrpoMerpa

Kakue TpeboBanus npeabsaBisioTcs K o0pasiaM npu JaHHOM METO/IE aHalu3a

Kakne BapuaHThl TPOOOIOATOTOBKY TBEPIBIX M KHUJIKUX 00pa3LOB MCIOIB3YIOTCS B
HK-cniekTpockonuu

Kak mpoucxonut uaentudukanus GyHKiuoHanbHeix rpynn no MK-crnexkrpam?

Kak moxHO agantupoBath MK-crieKTpoCKONuio 11 KOJUYECTBEHHOTO aHanu3a’?

Bormpocs! k 3amuTe 1aboparopHoit padotsl JIP04

1.
2.
3.

KaxoB TunnyHbIi BUJ KpUBON KUCIOTHO OCHOBHOI'O TUTPOBAHUSA?

Kak ocymiectBisieTcst 0OpaTHOE MOTEHIIMOMETPUYECKOE TUTPOBaHUE?

Kakum 0o0pazom ompenensroT coaepikaHne KapOOKCHIIBHBIX, (PEHOJIBHBIX U JIAKTOH-
HBIX TPYII Ha MOBEPXHOCTU OKHUCIICHHBIX YIJIEPOJIHBIX HAHOTPYOOK METOJIOM KHC-
JIOTHO-OCHOBHOT'O TUTPOBaHUsA?

Kak nocnegoBatenbHOCTh Onepauuil MpyU TUTPUMETPUUYECKOM ONPENEJICHUU TPYIII
KHCJIOTHOTO XapaKTepa Ha MOBEPXHOCTU OKucieHHbIx YHT?

Bompocsr k 3amure 1abopatopHoii padoTsr JIPOS

1.

wmn

Kakum o00pa3zom ocCyliecTBIsSETCS TEPMOIPAaBUMETPUYECKHI aHaIW3 OOBEKTa IMpHU
CUHXPOHHOM TEPMUYECKOM aHaIu3e?

XapakTepucTruKa TepMOIPaBUMETPUUECKON KPUBOIA.

XapaktepucTuka KpuBoi auddhepeHImaibHON CKaHUPYIOIIEH KOJIOPUMETPUH.
VYcoBUs UCIONB30BaHUS JAHHBIX CUHXPOHHOTO TEPMHUUYECKOTO aHAIM3a Ul Kaye-
CTBEHHOM M KOJIMYECTBEHHOW MICHTU(PHUKALIUUA COCTaBa 0ObEKTa

Bormpocs! k 3ammuTe nadoparopuoii padotsr JIPO6

1.

2.
3.

Kakum o6pa3zom mpoBepsieTcs BBIIOIHUMOCTH 3akoHa JlamOepra-bepa mpu ¢oroko-
JIOPUMETPUH.

Kak paccuntbiBaeTcss MOJISPHBIA KO3()(OUIIMEHT NOTJIOMEHHS CyCIIeH3Uu?

Kakum 00pazoM MOXXHO paccuuTaThb KOHILEHTPALMIO YaCTUI B YIbTPaIUCIEPCHOMN
CYCHEH3UH METOJJ0M (POTOKOJIOPUMETPHU?

Bomnpocs! k 3amuTe nadopatopHoii padotst JIPO7

1.
2.

3.

[IpuHIMI TUHAMHYECKOTO paccesHUs CBETa

OrpanndeHys NPUMEHEHHS METOJa JUHAMUYECKOTO PACCESHUS CBETA MPU ONpPEEIIe-
HUU Pa3MEpPOB YACTHI] IUCIIEPCHOM (a3bl B CYCHEH3UAX U IMYJIbCUSX.

Bun kpuBbIX pacnpeeneHus YacTUI] TUCIIEpCHOM (a3bl o pa3Mepy U X oopadoTka.

Bomnpocs! k 3amute nabopatopHoii padotsr JIPOS

1.
2.
3.
4.

[IpuHnun onpeneneHus y1eaIpHON NOBEPXHOCTH.

Mopens, mpuMeHseMast s OIPEIEICHUs yAEeIbHON TOBEPXHOCTU U €€ OrPAHUYECHUS
IlocmenoBaTenbHOCTh OCYIIECTBIICHUS aHAJIN3A

Monens, npuMeHseMas Uit onpeaeaeHus o0bemMa U pa3Mepa Mop U ee OrpaHUYeHHUS.

Bomnpocs! k 3amute 1adbopatopHoii padotst JIP09

1.
2.

Uto Takoe Mmoaysb FOHra? KakoBa enquHuIa ero usMepeHusi?
Kaxkue emie xapakTepuCTUKHU OLIEHKH MEXaHUYECKOW MPOYHOCTH CYIIECTBYIOT?
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3.

4.

Kakum 00pa3oM rotoBsT 0Opa3isl KOMIIO3UTOB ISl OMPEeSICHHs TPOYHOCTHBIX Xa-
PaKTEPUCTUK ITOJTMMEPHBIX KOMIIO3UTOB?
Kak onpenesnsitoT MpOYHOCTHBIE XapaKTePUCTHKH OETOHHBIX KOMIIO3UTOB?

3aganus k onpocy [TPO1

1. B 4eM cX0ACTBO U pa3nuune 00bEKTOB MUKPO- U HAHOTEXHOJIOTUIA?

2. Uro Takoe HaHOMATEPUAIIbI?

3. KaxoBbI 0COOEHHOCTH HAHOCOCTOSTHUS BelecTBa?

4. KakoBbl 0COOEHHOCTH JUArHOCTUKHU CBOWCTB BEUIECTB B HAHOCOCTOSIHUU?

3aganus k onpocy [TP02

1. AmnamuTtHueckas kiaccu(UKalus KaTHOHOB IO TPYIIaM: CEPOBOAOPOAHAs (CyIbpHI-
Hasi), KUCIIOTHO-OCHOBHAs, aMmMHuauHo-(pocharHas. CuctemaTHueckuii U JpOOHBIN X0/
ananu3a. O0IeaHaTUTHYECKHE, TPYIIIOBEIE U CIeNU(UIECKUE PEAKIIUU U PEareHTHI.

2. KucnotHo-ocHOBHas Kiaccu(uUKalys KaTHOHOB MO aHAMUTUYECKUM rpynnam. Cucre-
MaTUYECKHM aHaIn3 KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METOY.

3. KauectBenHsblil ananu3 aHnoHoB. Knaccudukaius aHUOHOB M0 aHATTUTHYECKUM TPYyII-

[aM: MO CIIOCOOHOCTH K 0O0pa30BaHUIO MalOpacTBOPUMBIX COCIMHEHUH, MO OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIbHBIM CBOMCTBaM. JIeHCTBHSI IpyNIOBBIX peareHToB. YacTHbIe
peakuuu aHMOHOB. AHalIM3 cMecH aHHMOHOB. [IpoObl Ha aHWOHBI-OKUCIUTEIN U aHHO-
HbI-BOccTaHOBUTENU. CHcTeMaTUYeCKU U ApOOHBIN aHaIU3 aHUOHOB.

3ananus k onpocy [1P03

1.

2.
3.

OTKpbIBa€MbIit MUHUMYM, TIpeelbHas KOHIICHTPAILMsI WIIN MpeebHOE pa30aBiieHre
Y MUHUMAIIbHBII 00beM MpeiebHO pa30aBIeHHOr0 pacTBOpa.

B3anmocBA3b 3THX MOKa3aTesie U UX MPAKTUYECKOE UCITOJIb30BAHUE B AHAJIU3E.
Mertorka BBIYMCICHUN TOKa3aTeNeNd YyBCTBUTEIBHOCTH PEAKLIUN.

3ananus k onpocy I1P04

agkrownE

DHeproAuCIepCUOHHas CIIEKTPOCKOIUSI.
NK-®yppe-ciekTpockonus

P®D-cnexTpockomnusi.

O2xe-cneKTpoCKOMusl.

TutpumeTpHUecKuil aHAJIN3 B HAHOMATEPHAIOBEICHUN.

3aganus k onpocy [TP0S

1.
2.

OU3MKO-XUMHUYECKHE OCHOBBI TEPMHUYECKOT'O aHAJTN3a.

BO3MO)KHOCTI/I nu OFpaHI/I‘-IeHI/IH TepMI/I'-IeCKOFO aHaJIn3a B JIMArHOCTUKEC CBOf/iCTB HaAHO-
00BEKTOB.

Oco0EeHHOCTH TEPMOTPABUMETPHUH TPU OIICHKE TEPMHUUECKOW CTAOMIIBHOCTH M COCTaBa
MaTepHAJIOB.

3aganus k onpocy I[TP06

1.

2.
3.

3aKOHBI MOTJIOMICHUS U PACCESIHUS CBETa U UX MPUMEHUMOCTb K JUCIIEPCHBIM CUCTE-
MaM.

[TonsTHE 006 ONTHYECKOH MIIOTHOCTH M CIIOCOOBI €€ ONpeIeTICHUS.

3akon Jlambepra-byrepa-bepa u pacuers! mo Hemy.

3aganus k onpocy [TP07

17—
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Krnaccudukanus mporeccoB B3anMO/ICHCTBUS SIEKTPOHOB € BEILIECTBOM

VY nenbHbIE TOTEPH SHEPTHH AJIEKTPOHAMH.

Yupyroe paccesaue. [Torennman B3anmoneiicteus. @opmyna Pezepdopraa.

Heymipyroe paccesinue 31€KTpOHOB (MMITYJIbCHOE MPUOIMKEHHE).

Ceuennie nonmzanuu. Ilnazmonsl. Cpennss [uimHa cBOOOIHOTO IpoOera 3JIeKTPOHOB.
[Torepu snepruu. [IpoGeru >IeKTPOHOB B TBEPAbIX TelaX. BTopuuHas 3JeKTpOHHAs
smuccus (B2D).

arONE

3amanus k onpocy [1P08
1. BropuuHas 371€KTpOHHAs IMUCCHS.
2. CrHexTpocKonus XapakTePUCTUIECKUX OTEPh SHEPTUH SIEKTPOHOB.
3. PactpoBas »neKTpoHHass MUKPOCKOIUS (OCHOBHBIE IIPUHIIMIIBI U aHAJIUTUYECKHE BO3-
MO>KHOCTH).
4. OCHOBHBIE y3JIbl PACTPOBOI'O JIEKTPOHHOI'O MUKPOCKOIIA.
5. Ilpumenenue POM i aHanmm3a HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB.

3amanus x onpocy [1P09

1. OwusuKo-MeXaHUYECKUE XapaKTEPUCTUKHU MOPOIIKOBBIX MaTEPHAJIOB.

2. MexaHu4eckre XapaKTepUCTUKU TOJIMMEPHBIX KOMIIO3UTOB

3. CnocoObl omnpeneneHus GU3HKO-MEXaHUUECKUX U IPOYHOCTHBIX XaPAKTEPUCTHK.

Teopernueckue BONpocsl K 3k3ameny Jk301

1. Knaccudukanus nanopasmepHsix 3¢ dexroB. Hanococrostaue Bemectsa. ['padu-
YecKoe N300paxKeHue 3aBUCMMOCTH (PUKCUPYEMOTO CBOMCTBA OT pa3Mepa HAaHOYACTHIL.

2. Knaccudukanmst METo10B AMArHOCTUKH HAHOOOBEKTOB.

3. XUMHUECKUH aHaIN3 KaueCTBEHHOT'O COCTaBa 0OBEKTA.

4. KavecTBeHHBIN XMMUYECKU aHAIIN3.

5. KonnuecTBEeHHBIN XUMUYECKUHN aHAIH3.

6. XapakTeprucTUKa peakluy, JeKaluX B OCHOBE XMMHUYECKOr0 aHalu3a, u Tpedo-
BaHUs, PEIbIBISIEMbIE K HUM.

7. WNHcTpyMeHTallbHbIE METO/Ibl KAYECTBEHHOI'O XMMHYECKOI0 aHalIM3a MaTepuasoB
¥ HAaHOOOBEKTOB.

8. WNHcTpyMeHTallbHbIE METOABI KOJMYECTBEHHOTO XMMUYECKOr0 aHalln3a MaTrepua-
JIOB ¥ HAHOOOBEKTOB.

9. [IpuMeHeHne TUTPUMETPUHU IS KOJWYECTBEHHOW OICHKU (DYHKIIMOHAIBHBIX
TpyNN B COCTaBe HAHOOOBEKA.

10. NK-cnekTpockonusi B KAY€CTBEHHOM U KOJMYECTBEHHOM aHAJIN3e

11. PenrenoBckast piryopeciieHTHas ClIeKTPOCKOIIHS.

12. CriekTpoOTOKOIOPUMETPHSI B TUATHOCTUKE YIbTPATUCIEPCHBIX CUCTEM.

13. Omnpenenenne yAenbHON MOBEPXHOCTH M MOPUCTOCTU TBOPABIX HAHOCTPYKTYpPH-
POBAaHHBIX MaTEPHUAJIOB.

14. TepMorpaBUMETpUYECKUN aHaIU3 B JMATHOCTUKE HAHOMATEpPUAJIOB U HAHOCH-
CTEM.

15. MeToapl OLIEHKH pa3Mepa YacTUIl AUCIEPCHONM ¢a3bl B yIAbTPATUCTIEPCHBIX
AMYJIBCHUSX U CYCIIEH3USIX.

16. MeTtoasl onpeneneHus (pU3NKO-MEXaHUYECKUX XapaKTePUCTHK MOPOIITKOBBIX Ma-
TEpHUaJIOB.

17. Meroabl onpeaeneHusi HaChIMHOM M UCTUHHOW TUIOTOHOCTH TBEPABIX MAaKTepHa-
JIOB.

18. MeTtop! onpenesieHns IPOYHOCTHBIX XapaKTEPUCTUK HAHOKOMIIO3UTOB.
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8.2. Kpurepuu u mkaJjbl OlleHUBAHUS

8.2.1. IlIkanbl oLleHUBaHUS

J1JIs1 KOHTPOJIBHBIX MEPONPHUATHH YCTAaHABIMBACTCS MUHHUMAIbHOC U MaKCHMAJIbHOE KOJIH-
4YeCcTBO 0AJIOB B COOTBETCTBUH C TabuIei 8. 1.

KoHTpoIbHOE MEpOIPHUATHE CUUTACTCS MPOMICHHBIM YCIICIIHO MPU YCJIOBHHM Habopa Ko-
JIM4YeCcTBa 0AJJIOB HE HMKE MUHUMAJIBLHOTO.

Pe3ynbrar 00y4eHMS 10 TUCIUIUIMHE CYUTACTCS JTOCTUTHYTHIM IIPH YCIICIITHOM ITPOXOKIC-
HUU 0OyYaloImUMCsl BCEX KOHTPOJIBHBIX MEPOIPHUSATHH, OTHOCAIIUXCS K JAHHOMY pEe3yJIbTary
00yJeHUsI.

Ta6ymma 8.1 — [IIkanpl o1leHUBaHUSI KOHTPOJIBHBIX MEPONPUITHN

0603- KonmgectBo 6aiioB
HaunmenoBanue dopma KOHTPOIIA :
Ha4YeHue min maxX
MecTo ¥ 3HaueHUEe NUArHOCTHKU HAHO- onpoc 0 5

[TPO1. |maTepuanoB, CUCTEM M KOMIIO3UTOB Ha
UX OCHOBE B HAHOTEXHOJIOTUSIX

P02 CucremMbl KaueCTBEHHOTO XMMHYECKOI'O oIpoc 0 5
aHAIN3a ¥ UX XapaKTePUCTHKH
P03 Xa?aKTepI/ICTI/IKI/I Ka4eCTBEHHBIX PEaK- oIpoc 0 5
i
JIPO1. |Anamu3 cMeceil KATHOHOB U @aHHOHOB. 3ammra 0 3
DHEepProIUCIepCUOHHbBI aHAINU3 KaTa- 3aImTa 0 3
JIPO2. |mm3atopa CVD-cunTeza yriepoaHbIX
HAHOCTPYKTYP
Wnentudukanms (bYHKIMOHATBHBIX 3ammTa 0 3
7[po3. |TPYUN Ha MOBEPXHOCTH  YIIEPOJHBIX
" |HaHOTpPYOOK METOA0M HK-
CIIEKTPOCKOIIHH
CHeKTpOCKOMUYECKUE U TUTPUMETpHUYEC- orpoc 0 5

I1P04. |ckue MCTOAbI KOJIMYCCTBCHHOI'O aHallu-
3a B JMarHOCTHUKC HAHOCHUCTEM

TurpoBaHue OKHCICHHBIX YIIIEPOIHBIX 3ammTa 0 3
JIPO4.

HaHOTpYOOK 1o boamy

TepmorpaBumerpuss u  nuddepeHIu- orpoc 0 5
P05, |MPHAA CKAHMPYIOWIAs KONOPHMETPHS B

JUArHOCTUKE HAHOCTPYKTYp M KOMIIO-
3UTOB HA UX OCHOBE

TI/ACK-ananu3  GyHKIHOHATIH3UPO- 3ammTa 0 3
JIPOS. |BaHHBIX YIIIEPOAHBIX HAHOCTPYKTYp U
KOMITO3UTOB Ha UX OCHOBE

P06, @dusnueckue OCHOBBI (DPOTOKOIOPUMET- orpoc 0 5
pun
DOTOKOJIOPUMETPUUECKPOE  OIpeeIie- 3aluTa 0 3
TIP06. M€ KOHIEHTpauuu MOTU(PHUITPOBAH-

HBIX YIJICPOJHBIX HaHOTpY6OK B BOJ-
HBIX CYCIICH3HUAX

Ormpeznenenue pa3MepoB ariioMepaToB 3aluTa 0 3
JIPO7. |yriepomHbIX HAHOTPYOOK B BOJHBIX
cycneH3usix Ha asaimzarope Nicomp
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0603- HanmMenoBanme ®dopma koHuTposis | KommuecTBo 6amnoB
308ZLS
P07, B3aumMoneiicTBre SJIEKTPOHOB C TBEp- orpoc 0 5
JIBIM TEJIOM
TIPOS. DNEeKTpOHHAsT MHUKPOCKOIHUS HaHOOOb- 3aImuTa 0 3
CKTOB
AHanmm3 yienpbHOH MOBEPXHOCTH M IIO- 3ammra 0 3
JIPOS. |puCTOCTH TBEPAOr0 HAHOKOMIIO3MTA Ha
npubope Autosorb
Mertoap! orpeneneHusi UCTUHHON IJIO0T- orpoc 0 5
P09, |HOCTH 1 (U3NKO-MEXaHUYECKUX Xapak-
TEPUCTHK TMOPOIIKOBBIX TBEP/BIX MaTe-
pHaJoB
OmnpeneneHre MPOYHOCTHBIX XapakTe- 3ammTa 0 3
JIP09. |pHCTHUK TOJMMEPHBIX W  OCTOHHBIX
HAHOKOMIIO3UTOB
Ok301 |Dx3ameH 9K3aMeH 15 40

8.2.2. Kpurepuu orieHUBaHUS

[lpn oueHMBaHMM PE3YNIBTAaTOB OOYYEHHS IO TUCHUIUIMHE B XOJ€ TEKYLIETO0 KOHTPOJIS
YCIIEBAEMOCTH HCIIONB3YIOTCS CIIEIYIOUINE KPUTEPHH.

MuHuMaIbHOE KOJMYECTBO OAIIOB BHICTABIISICTCS 00YUYArOMEMYCs TIPH BBIIOJTHEHUH BCEX
yKka3zaHHbIX nokazartened (Tabmuua 8.2), gomyckarTCs HECYIIECTBEHHbIE HETOUYHOCTH B H3JIO-
KEHUH 1 0(OPMIICHUU MaTepHaia

Tabnuua 8.2 — Kputepun olleHHBaHUSI MEPOIIPUSTUHN TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH

HaunmenoBanue
’ [Toka3arenu BBICTABIEHUS MUHUMAJIBHOTO KOJIMYECTBA OAJLIOB

0003HAYEHHE

nabopaTopHasi paboTa BBIIOJIHEHA B TTIOJIHOM 00bEME;

JaBoparopHas 1o J1abopaTtopHOH pa6c3Te NpEeACTaBIEH OTYET, COJepXKalluil HeoOXOaUMBbIe

pabota BBIBOJIBI, O()OPMIICHHBIN B COOTBETCTBUH € YCTaHOBJICHHBIMH TpeOOBaHUSAMHU;
Ha 3alIuTe JJa0opaTOPHON PabOTHI TaHbI MIPABUIIbHBIE OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

KonTponbHas o .

pabota MPaBHJIbHO BBIMOJHEHO He MeHee 50% 3amanuii

IToaroroska n
3aIUTa MPE3CH- | TeMa MPEe3CHTAIIUU PACKPHITA, MaTEpHAIl TIPEACTABIICH CTYJAECHTOM XOPOIIO
Taluun

caenaH WHPOPMATUBHBIA KPAaTKUI JOKJIAJl, COMPOBOXKICHHBIN BU3yalu3aIlu-

Jloknan eil MaTepuaiia; cobJr0/IeHbl TpeOoBaHUs K 00beMy M OOPMIICHHIO TOKJIAIa
Ormpoc MOJIHbIE OTBETHI HAa He MeHee ueM 50 % Bonpocos

Tema pedepara pacKphITa;
Pedepar UCIOJIb30BAaHbl PEKOMEH/1yeMble HCTOYHUKH;

co0uroieHbl TpeboBaHus K 00beMy U odopMiIeHHIO pedeparta

Ox3ameH (Dk301). 3aianue cocTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIMYHOY» BBICTABISAETCS O0yYaroIeMycs, €CIM OH INIYOOKO M NPOYHO YCBOWII
IPOTPaMMHBIN MaTepHa, UCUEPIIbIBAIOILE, [TOCTIEI0BATEIbHO, YETKO U JIOTHYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHIO C IPAKTUKOM, CBOOOAHO CIpPAaBIsEeTCs C 3aJadaMy,
BONPOCAMH U IPYTMMH BHJAMH MPUMEHEHHUS 3HAHUU, HE 3aTPYAHSETCS C OTBETOM IPU BHJIOM3-
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MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JUTEpaTyphl, IPaBUIBHO
00OCHOBBIBACT IPUHATOE PELICHHE, BIaIeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U IIPHEMaMH BbINOJI-
HEHUS NPAKTUUYECKUX 3a/laHuH.

OrneHka «XOpOIIO» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CIM OH TBEPAO 3HAET MPOrpaMMHBIH
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JAOIYCKasl CyIleCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIBHO IPUMEHSET TEOPETUUYECKHUE MOJIOKEHUS [IPU PEILICHUH ITPAKTH-
YEeCKUX 3a/I1aHUi, BJaleeT He0OXOAUMBIMU HaBBIKAMH M TPUEMaMH UX BBITIOJTHECHUSI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOY4YarOLIEMYCsl, €CIM OH MUMEET 3HaHUs
TOJIbKO OCHOBHOI'O MaT€pHaia, HO HE YCBOWJ €ro JETaleH, JOIYyCKAaeT HETOYHOCTH, HEJOCTa-
TOYHO NpaBWIbHbIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IOCIEI0BaTEIbHOCTH B U3JIOXKe-
HUU [IPOIPaMMHOI0 MaTepuaia, UCIIbITHIBAET 3aTPYIHEHUS NIPU BHIIOJHEHUH MPAKTUUYECKUX pa-
60T.

OrneHka «HEey/10BIETBOPUTENILHO» BBICTABISAETCS 00yYarolIeMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, JI0MYyCKaeT CyLIeCTBEHHbIE OUIMOKM B OTBETAaX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJIBIIMMU 3aTPyTHEHUSIMH BBITTOJTHSACT MPAKTUYECKHUE 3aJaHHUS.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CUHUTACTCA NOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKHU «Ba4YTCHO», «YAOBJICTBOPHUTCIBLHOY, «XOPOIIO», KOTIUYHO» 110 KaKAOMY U3 KOH-
TPOJbHBIX MCpOHpHﬂTHﬁ, OTHOCAIIUXCA K JaHHOMY PE3YJIbTATy o6yquH}1.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu

OIIOIL

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa3oBaTeNbHOW MporpamMmbl, (Gopmupyemoit
YYaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanmenoBanmne
WHJIUKaTopa

Pe3ynbrarel 00y4eHUs 0 TUCHUILIAHE

YK-1 Cnioco6eH ocyniecTBASITh KPUTHUYECKUI aHATIU3 NPOOJIEMHBIX CUTYalllil HA OCHOBE
CHCTEMHOTI0 MOJIX0/1a, BLIPA0ATHIBATH CTPATEIMIO IeHCTBHI

-1 (YK-1)

HNmeeT onbIT 000011ICHNS,
aHajM3a, CUCTEMaTHU3alui U
MIPOTHO3HPOBAHHUS

3HAET OOIIYI0 XapaKTePUCTUKY TEXHOJOTUUECKUX OTIepaIfil
MPOOOMOATOTOBKH U pealin3allii METOI0B aHau3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEET aHaIM3UPOBATh U 0000maTh (PaKTOIOTHIECKUN MaTepH-
aJl ¥ ZIe7IaTh BHIBOBI O TEHACHIMAX U 3aKOHOMEPHOCTSIX TPO-
TEKaHHsI MPOIECCOB C YYaCTHEM HAHOOOBEKTOB 110 TaHHBIM
IKCIIEPUMEHTAIBHBIX UCCIICOBAHHM

yMEEeT TUIAHUPOBATh U OPTraHU30BBIBATH JCSITEIIBHOCTD M0 KOH-
TPOJIIO ¥ TUATHOCTUKE CTaAUN TPOU3BOJICTBA U MPOTYKIIHH
HaHOMAaTepHaJIOB

MMeeT HaBBbIKM TOCTAHOBKM U (pOpMaIM3aIMU 3a1a4 IUarHo-
CTUKH CBOVWCTB HAHOMATEPHUAJIOB

YK-3 CnocodeH opraHu30BbIBATh U PYKOBOJMTH Pa00oToii KOMaH/bl, BLIPA0ATHIBasI KO-
MAH/JIHYI0 CTPaTeruio JJisi J0CTHKEHHUS NOCTABJICHHOM 1eJIu

NI-1 (YK-3)

MMeet onbIT B OpraHu3anuu
UCCIIEN0BATEIbCKUX U IIPO-
€KTHBIX paloT, B yIIpaBICHUH
KOJUIEKTUBOM

3HAET CTPAaTEerHuecKue OCHOBHI MIIAHUPOBAHUS HKCIIEPUMEHTA B
00J1acTH HAHOTEXHOJIOTUH

yM€eT YIPaBJIATh MPOrpaMMHUPYEMBbIMU KOMITJIEKCAMU 000pY-
JIOBaHMSI Ha Pa3HBIX 3Tarax KOHTPOJIS MPOU3BOCTBA HAHOMIPO-
JTYKTOB

IIK-2 Cnoco0eH BbINOJHATD paﬁoTLI IO OPraHm3alu KOHTPOJIA 32 NapaMeETpaMi HAHO-
TEXHOJOTMYC€CKUX NMPOLEeCCOB U KAYECCTBOM IMPOU3BOACTBA H3J1eJIUil B o0JacTu HHYKECHEP-

HBIX HAHOTEXHOJIOT Ui

NJI-2 (ITIK-2)

YMeer nmiuaHupoBaTh UCIBITA-
HUSl THHOBALIMOHHOW NIPOAYK-
MUY HAHOUHAYCTPUU

3HaCT TUIIOBBIC METOJWKHU aHAJIN3a HaHOOOBEKTOB M HAHOCH-
CTCM

YMECT IPUHHUMATh U 000OCHOBBIBATH OpTraHHu3allMOHHO-
YIIPaBJICHUYCCKHUEC PCIICHMS 110 ITOJYUCHHBIM TdHHBIM

BJIagceT TEXHOJIOTHEH OpraHu3allvii U OII€PATHUBHOI'O KOHTPOJIA
XaPaKTCPUCTHUK HAaHOOOBEKTOB

Pe3ynbrarhl 00yueHHs MO AUCHMILIMHE JTOCTUTAIOTCS B paMKax OCYILECTBJICHMS BCEX BHU-
JIOB KOHTAKTHOM M CaMOCTOSITENIbHOW pabOThl 00Y4aIOLINXCS B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIITAHOM.

WMHaukaTopel JOCTHXKEHHUS KOMIIETEHIMH CUUTAIOTCS C(HOPMUPOBAHHBIMHU MPU JOCTHXKE-
HUM COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUCHMS.

N,
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3ayeTHBIE CAUHUIIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqg i
ceMecTp

Konmaxmmnasn paboma 68

3aHATH JIEKLIMOHHOI'O THIIA 16

11a00paTOPHBIC 3aHATHUS 32

MIPAKTUYCCKHUE 3aHITHS 16
KYpCOBOE IPOCKTHPOBAHUE -
KOHCYJIbTaIlUN 2
IIPOMEKYTOYHAs aTTeCTallUs 2

Camocmoamenvnasn paboma 76

Bcezo 144
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3. COAEP)KAHUE JUCIUIIJINHbI

Tema 1. [IpeameT, 0CHOBHBIE MOHATHS U 331a4H IUCUUILTHHBI

Onpenenenvie. OCHOBHBIC MOHSATHSI TEOPUM M3MEPEHUH. AKTyalbHbIE MPOOIEMbI COBpE-
MEHHOW HaHoTexHoJoruu. Pusnueckre BenuunHbl. KonnyecTBeHHOE MpecTaBiIeHne pru3ndeckux
BenuurH. [IpuHnuner usmepennii. @yHIaMEHTAIbHBIE OIPAHUYEHHUS HAa TOYHOCTb W3MEPEHHI.
OrpanuueHus co CTOPOHBI UCTIONB3yeMoro MaTepuia. [IpubopHble, cCXeMHBIE M CHCTEMHBIE OTpa-
HudyeHus. OCHOBHBIC TIOHATHS Teopuu n3mepenuit. Onpenenenue. O0bekTH M3Mepennii Kimaccu-
¢dukamnys n3mMepenuid. Tunsl U3MepeHuii.

Ilpakmuueckue 3anamus
ITPO1. MecTo 1 3HaYE€HHE NMArHOCTUKH HAHOMATEpPHAJIOB, CUCTEM M KOMIIO3UTOB Ha MX
OCHOBE B HAHOTEXHOJIOTHUAX (CEMHUHAP)

Camocmosmenvhas paboma:
CPO1. Teopus uzmepenuit
CP02. O0beKTHI U TUIIBI U3MEPEHUN

Tema 2. MeToaAbl XUMHYECKOI0 AHAJIH3a MATEPUAJIOB H HAHOMATEPHUAJIOB
OO0mue npeacTaBIeHUS O METOAAaX XMMHUYECKOro aHanusa. KauecTBeHHBIN W Koluye-
CcTBeHHBIN aHanmu3. Kiaccudukaius METoI0B XMMHYECKOTO aHalin3a. XapaKTepUCTUKa METOI0B
XUMHUYECKOT'O aHAJIN3a: TOYHOCTh, CEJIEKTUBHOCTh, YYBCTBUTEIBHOCTb, OTKPBIBAEMbI MUHUMYM,
MUHUMAJIBHBIN 00BeM, TIpe/ieibHOe pa3dasieHne. OCOOCHHOCTH TPUMEHEHUSI METOIOB XUMHYC-
CKOT'O aHalln3a K HAaHOOOBEKTaM M MaTepHrajiaM Ha UX OCHOBE.

IIpaxmuueckue 3anamus
ITP02. CuctreMbl Kau€CTBEHHOTO XUMUYECKOTO aHAIM3a U UX XapaKTEPUCTUKHU (CEMHUHAp)
ITP03. XapaKkTeprCTUKH Ka4eCTBEHHBIX PEaKIMi (pereHue 3aaa4)

Camocmosmenvras paboma:
CP03. Knaccudukaiys peakTUBOB, UCIIOJIb3YEMbIX B XMMHUUECKOM aHAJIU3E.
CP04. AnanuTyeckue NpU3HaKU BEIIECTB U aHAIUTHYECKUE PEAKIUH.

Tema 3. MeToab! Ka4ueCTBeHHOH MICHTH(UKAIMA XHMHYECKOI0 COCTaBa MaTepHua-
JIOB 1 HAHOMATEPHAJIOB

XVMMHUYECKHE METOABI KaYECTBEHHOTO aHayn3a. CHCTeMbl KaueCTBEHHOIO aHanu3a. Bos-
MOXXHOCTb MPUMEHCHUA XUMHUYCCKNX METOAOB KAYECTBCHHOI'O aHaInu3a JJIsd HaHOOOBEeKTOB. MH-
CTpPYMEHTAJIbHbIE METOJIbl Ka4yeCTBEHHOIro aHanu3a. CrocoObl 3JIEMEHTHOrO aHajiu3a MaKpoma-
TEepPHaJIOB U HAHOOOBHEKTOB. MeTO/Ibl KaueCTBEHHOW HICHTHU(PUKAIUN (PYHKIIMOHATIBHBIX TPYIII.

Jlabopamopuvie pabomol

JIPO1. Ananu3s cMeceil KaTHOHOB M aHUOHOB.

JIP02. DHeproaucnepcoHHbIN aHamu3 katanmzaropa CVD-cuHTe3a yriepoaHbIX HaHO-
CTPYKTYP.

JIPO3. Unentudukanus GyHKIMOHAIBHBIX I'PYMIN HAa MOBEPXHOCTU YIJIEPOJHBIX HaHO-
Tpyook meronom MK-cnekrpockonuu.

Camocmosmenvuas paboma:

CP05. Ob6meananuTHYeCKue, TPYIIOBBIC U CIICIU(PUISCKUE PEAKIINHA U PEArCHTHI.
CP06. PenrenoBckas ¢uryopecteHTas CHeKTPOCKOIHSI.

CP07. UK-®ypbe-CreKTpOCKOIHUS.
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Tema 4. Kosim4ecTBeHHbIH aHAJIM3 XMMUY€ECKOI0 COCTAaBAa MAKPO- U HAHO00HEKTOB

HpI/IMeHeHI/Ie CIICKTPOCKOIMNMYCCKUX MCTOIOB JI KOJIMUECTBCHHOM OLICHKHU XUMHUYCCKOI'O
cocTaBa OOBEKTOB PA3IMYHONW MPUPOABL. TUTPUMETPUUECKOE OMpE/esieHHe KOJIUYECTBEHHOTO
cocraBa ()YHKIIMOHAIBHBIX TPYIII B COCTaBE HAHOOOBEKTOB. DIEKTPOXUMUYECKUE METO/bI aHa-
Jn3a: KOHAYKTOMETPUS U OTEHIIMOMETPHS B IMarHOCTUKE HAHOMATEPHAJIOB.

IIpakmuyeckue 3anamus
[1P04. CieKTpOCKONMYECKHE U TUTPUMETPUUECKUE METO/IbI KOJIMYECTBEHHOIO aHAIN3a B
JIMarHOCTUKE HAHOCUCTEM (CEeMUHap)

Jlabopamopuvie pabomol
JIPO4. TutrpoBaHK€E OKUCIIEHHBIX YIJIEPOIHBIX HAHOTPYOOK 110 boamy.

Camocmosmenvhas paboma:
CPO08. Cratuctuueckas 00paboTka pe3ylbTaTOB KOJIMYECTBEHHOT'O aHAIIN3A.
CP09. Buzbl TUTPUMETPUUECKOTO aHAIN3A.

Tema S. TepMuueckuii aHaIu3 HAHO00OHEKTOB

®u3nyecKkue OCHOBBI TEPMHUECKOro aHain3a. OyHKIMOHAJIbHbIE BO3MOXXHOCTU TEPMU-
YEeCKOT0 aHajM3a U €ro Pa3HOBHIHOCTH. TepMOrpaBUMETPUYECKUN aHATN3 M JU(eHInaNbHas
ckaHupytomas konmopumerpus. CriocoObl aHamu3a MPOAYKTOB TEPMHUECKOTO Pa3NoKEHUsl MaTe-
pUaoB IpH JaHHOM Buje aHanuza. [Ipubopsl U oOopynoBaHUE A TEPMHUUYECKOTO aHaIM3a.
Oco0eHHOCTH TEPMHUUYECKOTO aHaN3a HAHOOOBEKTOB.

IIpakmuyeckue 3anamus
[TP0S. TepmorpaBumMeTpust U aud@epeHnanbHas CKaHUPYIOIIas KOJOPUMETpUsl B IHa-
THOCTHKE HaHOCTPYKTYpP U KOMIIO3UTOB HA UX OCHOBE (CEMHUHap)

Jlabopamopusie pabomul
JIPOS. TT/ACK-ananu3 ¢pyHKIIMOHAIN3UPOBAHHBIX YIIEPOAHBIX HAHOCTPYKTYP U KOMIIO-
3UTOB Ha UX OCHOBE.

Camocmosmenvras pa60ma:

CP10. Dramnbl rpaBumeTpudeckoro ananusza. Ocaxaaemas 1 BecoBasi pOpMBI.

CP11. Macc-cnekTpockonudeckas UAeHTHPHUKALNS TPOIYKTOB TEPMHUUECKOT0 pasJioke-
HHU.

Tema 6. OnTHyeckue MeTOAbl JAUATHOCTHUKHU YJIbTPAAUCHEPCHBIX CYCHEH3MH U
IMYJIbCHHI

[IpuMeHeHne MeToaa TMHAMUYECKOTO PACCEsTHUS CBETAa IS ONPEACIICHHs pa3MePOB Ya-
CTHII JUCTIEPCHOM (a3bl B CyCHEeH3MsIX U 3Mylbcusix. OOopynoBaHue il ONpeNeeHusl pa3me-
POB YacTHIl B JIUCHEPCHBIX CUCTEMAX C JKHJIKOW JAUCIEPCUOHHOU cpenoil. [IpumeHenune cnek-
TPO(OTOMETPUUECKUX METO/OB JIJIsl YCTAHOBJICHHS KOHIIEHTPALUU YJIbTPaIUCIIEPCHBIX CYCIEeH-
3Ui ¥ SMYJIbCHI.

Ilpakmuueckue 3anamus

[1P06. ®u3nyeckue 0CHOBBI (HOTOKOJIOPUMETPUH (CEMUHADP)

Jlabopamopuvie pabomol
JIP06. DOTOKOIOPUMETPUUECKPOE OIpEIeICHHEe KOHIIEHTPAUA MOIU(MHUIIMPOBAHHBIX
YIIJIEPOJHBIX HAHOTPYOOK B BOJHBIX CYCIICH3USX.

_5__
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JIPO7. OnpeneneHue pa3MepoB ariioMepaToB YIJIEPOJHBIX HAHOTPYOOK B BOAHBIX CYyC-
neHs3usax Ha ananuzarope Nicomp 308ZLS.

Camocmosmenvhas paboma:
CP12. OnTtuueckue sIBJICHUS B IUCIIEPCHBIX CUCTEMAX U UX MPUMEHEHUE B TUATHOCTUKE
pa3MepoB M KOHIIEHTPAIIUK YaCTHI] IUCTICPCHOM (a3bl.

Tema 7. MeToabl MUKPOCKONIMH B UCCJIE0OBAHNAX HAHOO0HEKTOB

Krnaccudukanus MeTog0B MUKPOCKOIIUU U WX OTPAHUYCHHUS 10 MapaMeTpy paspeliaro-
et ciocooHoctu. [TonsTue 06 3mekTpoHHON MHUKpockomnuu. Kitaccudukanus METo0B dJeK-
TPOHHOU MHUKpocKonuu. CkaHUPYIOIIasi, IPOCBEUMUBAIONIAS U ATOMHO-CUJIOBass MUKPOCKOIIHSI.
Oco0CHHOCTH MPUMEHEHHSI METOJIOB AJICKTPOHHOW MHUKPOCKOIMHM B aHAJIM3€ HAHOOOBEKTOB U
KOMIIO3UTOB Ha UX OCHOBE.

Ilpakmuueckue 3anamus
ITP0O7. B3anmoelicTBHE 3JIEKTPOHOB C TBEPIBIM TEJIOM (CEMHUHAP)
[TP08. DnexkTpoHHast MUKPOCKOMHS HAHOOOBEKTOB (CEeMUHAp)

Camocmosmenvhas paboma:
CP13. MeTobl 371€KTPOHHO-30H10BOM TUArHOCTUKH
CP14. lndpakurOHHBII aHAIN3 B DJIEKTPOHHOW MHUKPOCKOIIUU

Tema 8. MeToabl aHA/IN3a IOBEPXHOCTH TBEPABIX YJIbTPAAMCIEPCHBIX MATEPHAJIOB

CriocoObl ompeneneHusl yaelIbHONM MOBEPXHOCTH M MOPUCTOCTH TBEPIBIX MAaTEpPHAJIOB.
Mogenu ancopbunu, IpUMEHsIeMble Ul YCTAHOBJIEHUS XapaKTEPUCTUK MMOBEPXHOCTH TBEPJBIX
MaTepuajoB U pacHpeeeHus op Mo pa3MepaM, orpaHUdeHus 3TUX mojeneil. O0opynoBaHue,
IIPUMEHSEMOE B 3TOH IPYIIIE METOJOB TUAarHOCTHKHU.

Jlabopamopusie pabomul
JIPO8. AHanu3 yaenbHON NOBEPXHOCTH U MOPUCTOCTU TBEPAOIO HAHOKOMIIO3UTA HA MPU-
6ope Autosorb.

Camocmosmenvras paboma:

CP15. Ancopb1iust Ta30B U KHAKOCTEH Ha MOBEPXHOCTH TBEPJIOTO TeJa.
CP16. Teopust 00eMHOTO 3aMOTHEHUS MUKPOTIOP.

CP17. ITpyHIMIIBI ¥ IPUMEHEHHE PTYTHOM NOPO3UMETPHH.

Tema 9. Metoabl ananu3a (PU3MKO-MEXAHMYECKUX CBOMCTB MOPOLIKOBBLIX M TBEp-
ABIX MATEPHATOB

[Tonsitue u pusuko-mexanndyeckux cpoictBax. Kiaccupukanus puanko-MexaHUYECKUX
CBOMCTB. MeTobI OlIpeneneHnsl HaChIIIHONM U UICTUHHOM IJIOTHOCTH TBEPJBIX MAaTEpPHAJIOB, yria
€CTECTBEHHOI0 oTKoca. OmnpeneneHre NpoYOHOCTHBIX XapaKTEPUCTUK KOMIO3UTHBIX MaTepua-
70B. O6opynoBaHue, MPUMEHAEMOE Ul ONpeAeeHUs] (PU3UKO-MEXaHUYECKUX M MPOYHOCTHBIX
XapaKTEPUCTHK TBEP/BIX MaTEpPUAIOB.

Hpakmuqecmte 3AHAMUA
I1P09. MeTtoasl OIIPECACIICHUA HCTUHHOW IIOTHOCTH U (I)I/ISI/IKO-MCXEIHI/I‘{CCKI/IX XapaKkTe-

PHUCTHUK IMOPOIIKOBBIX TBEPABIX MAaTEPUATIOB (CEMHUHAD)

Jlabopamopuvie pabomol
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JIP09. Ompenenenue NpOYHOCTHBIX XapaKTEPUCTUK MOJIUMEPHBIX U OETOHHBIX HAHOKOM-
HIO3UTOB

Camocmosmenvhas paboma:
CP18. I'a30Bast nukHOMETpHUSA: (PU3NIECKHE TPUHITUITBI U TPUOOPHI.

KypcoBoe npoekTnpoBanune He IpeayCMOTPEHO.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. Haxxunkeizel M. OU3HMKO-XMMUYECKHE OCHOBBI HAHOTEXHOJOTUNA M HAHOMATEPHUAJIOB [DJIEK-
TPOHHBIN pecypc] : yueOHoe nmocodue / M. Haxunkeizel, P.E. belicenos, 3.A. MaHcypoB. —
DneKTpoH. TeKcToBble naHHble. — Capatos: Aii [l Dp Menua, 2018. — 196 ¢. — 978-5-
4486-0164-4. — Pexxum noctyma: http://www.iprbookshop.ru/73346.html

2. I'mymenko A.I'. Hanomarepuasnbsl 1 HAHOTEXHOJIOTHH [DJIEKTPOHHBIN pecypc| : yueOHoe 1mo-
cooue / A.I'. I'mymenko, E.Il. I'mymenko. — DeKTpoH. TeKCTOBbIEC JaHHbIe. — Camapa: Ilo-
BOJDKCKHI TOCYJapCTBEHHBIH YHHUBEPCHUTET TeleKOMMYHHMKauuid u uHpopmatuku, 2017. —
269 c. — 2227-8397. — Pexum poctyna: http://www.iprbookshop.ru/75388.html

3. Angpuesckuii, P.A. HanoctpykTypHble Martepuaisl: yueOHOe mocobme st By3oB / P. A.
AnnpueBckuii, A. B. Paryms. - M.: Akanemus, 2005. - 192 c. k3. (8)

4. IlonyyeHue u uccie0BaHUE HAHOCTPYKTYp. JIabopaTOpHBIM MPaKTUKYyM IO HAHOTEXHOJIOT U-
aM: yaeOHoe mocobue ains By30oB / A. A. EBmokumos [u ap.]; nmox pen. A. C. Curosa. - M.:
BMHOM. Jla6opatopus 3Hanuii, 2011. - 186 c. Ok3. (5)

5. [TaBnoB A.M. ®Ou3nKo-XxUMUYECKHE METOJIbI aHaNU3a [ DIEKTPOHHBIN pecypc]: yueOHoe moco-
oue/ IlaBnoB A.M1.— DnektpoH. Tekcrobie nanHbie.— CI16.: Cankt-IleTepOyprckuii rocy-
JAPCTBEHHBIN apXUTEKTypHO-cTpouTeabHbId yHUBepcurer, ObC ACB, 2014.— 64 c.— Pe-
xuM jpocrtyna:_http://www.iprbookshop.ru/30016

4.2. IuTepHeT-pecypchbl, B TOM YHCJIe COBpeMEHHbIE MpodeccnoHa bHbIe 6a3bl TaH-

HBIX 1 HHPOPMANMOHHbIE CIPABOYHbIE CHCTEMBI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrtema «KoHcynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I"apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[Topran oTKpHITHIX AaHHBIX Poccuiickoit deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA Tpyla M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anextponnoii oudnnoreku eLIBRARY.RU https://elibrary.ru/

ba3a naHHbBIX podecCHOHaNbHBIX CTaHAAPTOB MUHHUCTEPCTBA TPY/Aa M COLUAITBHOI 3al1u-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMHUYECKOT0 pa3suThs PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby» https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa 1aHHBIX «JNEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPOpMaIMOHHas cucteMa «HannoHanbHas 3JeKTpOHHAs
6ubmuorexa» https://H36.pd

HanmonanbHeIi mopran onnaitH o0ydenust «OTkpbeiToe oOpazoBanue» https://openedu.ru

DnexkTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbbeiil caiit @enepanbHOTO areHTCTBAa MO0 TEXHHYECKOMY PETYJIHMPOBAHUIO U MET-
postoruu http://protect.gost.ru/
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Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON CpEelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37eKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cpere TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOT'O YHUBEPCUTETAN.

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00y4aromuXcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMJAAMH W JIMIIaMH C OI'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/IEHBl Ha O(UIIMATHLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHH-
BepcuteT»-«CBeieHus 00 00pa3oBaTenbHONM OpraHu3aun»-«MaTepruarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JIMLEH3MOHHOM MPOrPAaMMHOM 00ECTIEYeHUH, UCTIOIb3yeMOM B 00pa3oBaTesb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHuBepcutera B pazaene «OOpa3oa-
HUe»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

W3ydeHne mpeaMeTa HAYMHASTCS ¢ CAMOCTOSITENIbHON pa0OThl HAJl OCHOBHOW W JIOTIOJTHU-
TEJIbHOM JINTEPATypOil.
B teuenue cemectpa CTYIACHTHI CIIYIIAIOT JICKIMH, BBIIOJHSIOT JIA0OpaTOpHBIC PabOTHI U
pelaroT 3a/1a4H.
B TeueHmne BpeMeHHU, OTBEIEHHOTO JJISi CAMOCTOSITENILHON pabOThl B CEMECTPE, CTYACHTHI
JIOJI’KHBI BBIMIOJIHUTH KYPCOBYIO padoTy.
[Tpu M3yueHUU AUCHHUILTUHBI INIAHUPYIOTCS CIeAyroIre GopMbl KOHTPOIIS TEKYIIEeH ycre-
BAaEMOCTHU CTYJICHTOB:
— Iepuoauyeckas mpoBepKa KOHCIIEKTOB JIEKIUH;
— KOHTPOJBHBIN OMPOC CTYIEHTOB HA JICKLHUAX U MPAKTUIECKUX 3aHATHUSAX;
— TMpoBepKa MOJHOTHl U KauecTBa BBHIMOJIHEHHS 3aJaHHl Ha CaMOCTOSTEIbHOE H3Y4YCHHE
OTJICIbHBIX BOIIPOCOB M TEM 0 PEKOMEHI0BAHHOM JIUTEpaType.
[Ipyu moAroTOBKE K MPOMEKYTOYHOM arrecTanuu (9K3aMeHY) HEOOXOJUMO MOBTOPHO H3Y-
YUTh KOHCIEKTHI JIEKIIMA M PEKOMEHOBAaHHYIO JIUTEPATYpPy, IPOCMOTPETh BOIIPOCHI, OCBE-
IICHHBIC HA CEMUHAPAX U MPAKTUYECKUX 3aHITHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax IAMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CIIEHUAIM3UPOBAHHBIM H J1abopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBbIE ayTUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebeb
O0opynoBaHue: MakeThl 000pyI0Ba-
HUA.

yueOHBIC ayTUTOPHH IS
MPOBEACHUS T1a00PaTOPHBIX
pabot. KoMIeIoTepHBIN Ki1acc

Meobemnp: yuebnas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

yueOHbIE ayJUTOPHH /IS
KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHHUS KyPCOBBIX paboT)

Meoberb: yuebHas MeOeb
TeXHUYECKHE CPECTBA O0YUEHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmopatusHbie
aKaJeMHYECKHE JTHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpamMMHBIe IPOoXyKTH Autodesk mo
nporpaMme CTpaTeruueckoro napTHep-
cTBa B chepe 0Opa3oBaHus MEXKIY KO-
moparmeit Autodesk n o6pa3zoBaTeIbHBEIM
yupexxaenueM Jlorosop #110001637279

KOMIIAC-3D Bepcust 16 / JIutiensus
NeMII-10-00646 6eccpounas
Horosop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInensusa Ne00005221
OeccpouHas

roc. kKoHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

Jnst caMoCTOSITENbHON paboThl 00YYArOIIUXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue moMeneHui
TSI CAaMOCTOSTEIIbHOM
paboThl 00YJArOIIHXCS

OCHAIIEHHOCTH TOMEIEHUI TSI

CaMOCTOSTENTFHON paObOTHI 00YJIAIONTIXCS

IlepedeHb NUIIEH3MOHHOTO MPO-

rpaMMHOro obecrieueHus / Pek-

BU3UTHI IOATBEPKIAAOIIETO JO-
KyMEHTa

Mebenn: yaebHas medenb

ITomemenne nnst
CaMOCTOSATENLHOM PaboThI
o0yyaromuxcst (YUTaJIbHBIA
3an Hay4dHoit 6ubianorexn)

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «/HTepHET» U I0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZoBaHHe, 0OecIeYnBaroiee TOCTYI K CETH WH-
TepHeT (IPOBOJHOE COSAMHEHHUE U OECIIPOBOIHOE
coeliHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 JInuensus
No49487340

Tlomemenue nist
CaMOCTOSITEIbHON pabOThI

Mebenb: yaeOHas Mmebenb
KoMIuiekT criennain3npoBaHHON MeOeH: KOMITh-

Microsoft Windows XP JIunen-
3us Ne44964701




28.04.02 «HaHOUHKXEHEPHS
«HaHoWHXeHepHs B MAITHHOCTPOCHU

o IlepedyeHp NTMIIEH3MOHHOTO IPO-
HaunmeHoBaHne moMemeHnin

. OCHAaIIEHHOCTh ITOMEIIEHUI IS rpaMMHOTro obecrieueHus / Pek-
IUISL CAMOCTOSITEIILHON o
CaMOCTOSTENbHON PadOTHI 00YYarOIIAXCS BU3HTHI IOATBEPIKAAIOLIETO 10~
paboThI 00yJarOIIIXCS
KyMEHTa
obyuarormuxcst (aya. 333/A) [f0TepHBIE CTOIBI Microsoft Office 2007 Jlutensus
O6opynoBaHne: KOMITBIOTEpHAS TEXHHUKA ¢ ToA-  |Ned44964701

KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTr «IHTEpHET» U IOCTY-
MIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTEeNBHYIO Cpely 00pa3oBaTeIbHON opra-
HU3AIMH, BeO-KaMephbl, KOMMYHHKAIIMOHHOE 000-
pyaoBaHue, 00ECIeUHBAOIIEE TOCTYI K CETH UH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coeiuHenne 1o Texnoaorud Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA

ITPOMEXYTOYHASA ATTECTAIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIEHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOU paboThl. MeponpHsTHs TEKYIIEr0 KOHTPOJIS YCIIEBAeMOCTH IpUBEACHBI B Tabmme 7.1,

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH

0603-
HAdCHIe Haumenosanue dopma KOHTPOIA
PoL. MecTo 1 3Ha4eHHME NMAarHOCTUKM HAHOMATEPUAJIOB, CUCTEM H OIpoc
KOMITO3UTOB Ha UX OCHOBE B HAHOTEXHOJIOTUSX
P02, CucreMpl Ka4ECTBEHHOI'O XMMUYECKOTO aHAIM3a U UX Xapak- oIpoc
TEPUCTUKH
ITP03. |XapaKTepuCTUKH KaYECTBEHHBIX peaKklui onpoc
JIPO1. |AHanu3 cMecell KaTHOHOB M aHHOHOB. 3aIuTa
TP DHeprouCIepCuoOHHbI aHaim3 Katanuszaropa CVD-cuaTesa 3almTa
YIJIEPOJHBIX HAHOCTPYKTYP
P03, Wnentudukanust (QyHKIMOHATBHBIX TPYNI HA MOBEPXHOCTH 3amuTa
yIIIepOAHbIX HAaHOTPYOOK MeTooM MK-cnekTpockonuu
P04, CreKTpoCKONUYECKNe U TUTPUMETPUUECKHUE METO/Abl KOJude- orpoc
CTBEHHOT'O aHAJIN3a B IMArHOCTUKE HAHOCUCTEM
JIPO4. |TutpoBaHME OKUCIEHHBIX YIJIEPOJHbIX HAHOTPYOOK 1o boamy 3aIInTa
TepmorpaBumetpus u nuddepeHianpias cKaHupyomas Ko- onpoc
ITPOS. [nopumeTpusi B AMarHOCTUKE HAHOCTPYKTYpP M KOMIIO3UTOB Ha
UX OCHOBE
1POS. TI/ACK-ananu3  QyHKIMOHAIU3UPOBAHHBIX  YIVIEPOAHBIX 3amuTa
HAaHOCTPYKTYpP U KOMIIO3UTOB HA UX OCHOBE
[TP06. |Puznyeckue 0CHOBBI POTOKOIOPUMETPUHU ompoc
DOTOKOJIIOPUMETPUUECKPOE OIpPENIECTICHUE KOHIIEHTPAIMH MO- 3amuTa
JIP06. |nuduUMPOBaHHBIX YIJIEPOJHBIX HAHOTPYOOK B BOJHBIX CYyC-
TIEH3UAX
P07, Omnpenenenne pasMepoB ariioMepaToB YIJIEPOTHBIX HAHOTPY- 3amuTa
00K B BOJHBIX cycrnieH3usx Ha aHanm3aTope Nicomp 308ZLS
ITP07. |B3anMoaeicTBHE 3IEKTPOHOB C TBEPABIM TEJIOM ompoc
ITPOS. |DnexTpoHHAst MUKPOCKONHSI HAHOOOBEKTOB 3aInTa
TIPOS. AHanmu3 ynenpHOM TIIOBEPXHOCTHM W TOPUCTOCTH TBEPAOTO 3amura
HAHOKOMIO3UTa Ha mpudope Autosorb
Meroapl omnpeAenieHus] WCTUHHOW IIJIOTHOCTH H  (DU3UKO- oIpoc
ITP09. |[MexaHMUYECKHX XapaKTEPUCTHK IOPOIIKOBBIX TBEPIBIX Mare-
pHUaJoB
TIP09. Onpenenenre NPOYHOCTHBIX XapaKTEPUCTUK MOJUMEPHBIX U 3amuTa
OETOHHBIX HAHOKOMIIO3UTOB
7.2. IIpomeskyTOYHAsI aTTeCTALMS

13—
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@DopMBI TPOMEKYTOUHOHN aTTECTAIIH 110 AUCIUIIIMHE IPUBEACHBI B Ta0HIe 7.2.

Tabmuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
Ounas
HauCHUE OTYETHOCTH
OK301 DK3aMeH 3 cemectp

14—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIC CPEJICTBA COOTHECEHBI C Pe3yJIbTaTaMy O0yUYECHHS M0 TUCIUIUIMHE W WHINKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

NJI-1 (VK-1) Umeet onbIT 00001ICHHS, aHAIM3a, CHCTEMATH3AIMK U IIPOTHO3UPOBAHUS
PesynbraTel 00y4eHus KoHTponbHblE MEpPONPUSITHS

3HAET OOIIYI0 XapaKTEPUCTUKY TEXHOJOTUIECKHX OIeparuii mpooo- IPO1. TIPOY. JIPO2

MOJATOTOBKU U peajl3aliy METOJO0B aHalIn3a 00bEKTOB HAHOTEXHOJIO- ’ ’ ’

CP03, KP
T
yMEET aHAIM3UPOBATh M 00001mAaTh (HaKTOIOTHYECKUI MaTepHall U Jie-
JIaTh BBIBOJBI O TEHJCHIMAX U 3aKOHOMEPHOCTSAX IPOTEKAHUS ITPO- I1P07,1TPOS, JIPO1,

[IECCOB C y4acTHEeM HaHOOOBEKTOB MO JaHHBIM 3KcniepuMeHTanbHbix  |CPO1, K32
UCCIIEIOBAHUI
YMEET IIJIAHUPOBATh M OPraHU30BBIBaTh ACATEIHFHOCTE 10 KOHTpOoJIro U (ITP06, JIPO3, JIP04,
JIMArHOCTHUKE CTAJIU MPOW3BOJCTBA U MPOAYKIIMM HAaHOMaTeEpUaioB  (CP04
UMEET HaBBIKH ITOCTAHOBKH U (hOpMaTM3aIuy 3a/1a4 JUATHOCTUKH 11P02, JIPOS, JIPO6,
CBOMCTB HAaHOMAaTEPHUAJIOB CP02

N-1 (YK-3) FmeeT onbIT B OpraHu3aiiii UCCIIeI0BATEIHCKUX U TPOCKTHBIX paboT, B yIipaBiie-
HUU KOJIJIEKTUBOM

PesynbraTel 00y4eHus KoHTponbHbIE MEpONPUSITHS
3HAeT CTpaTerMyeckre OCHOBBI IUTAaHUPOBaHMS SKcriepuMenTa B obna- ([TPO1, ITP09, JIP02,
CTH HAaHOTEXHOJIOTUH CP03, KP
yMEeT YIPaBIATh NPOrpaMMHUpyEeMbIMU KoMILiekcamu obopynoBanus ([TP07,ITPOS, JIPO1,
Ha Pa3HbIX ATanax KOHTPOJISA MPOU3BOJACTBA HAHOMPOJAYKTOB CPO1, DK32

NJI-2 (ITK-2) YMeer mIaHUpOBATh UCIBITA-HUSI HHHOBALMOHHON MPOYK-I[MA HAHOMHIYCTPHH

PesynbpraTel 00y4eHus KoHTponbHbIE MEpONPUSTHS
ITP0S, JIPOS, CPOS5,
3HAET TUIIOBbIE METOJMKHU aHAJIN3a HAHOOOBEKTOB U HAHOCHCTEM CP09
yMeeT MPUHUMATh U 000CHOBBIBATh OPTaHU3AIIOHHO- I1P03, JIP0O9, CP06,
YIIPABJICHYECKUE PEIICHHUS 110 MTOJIY4YeHHBIM JaHHBIM CP08
BJIaJICET TEXHOJOTUEN OpraHU3alMi U ONIEPATUBHOTO KOHTPOJIS Xa- 11P04, JIPO7, CPO7,
PaKTEepUCTUK HAHOOOBEKTOB OK31
Bomnpocsl k 3amute n1abopatopHoii padotsr JIPO1
1. HazoBuTe crcTeMbl KaUeCTBEHHOTO aHallM3a KATUOHOB U UX TPYIIOBBIE pEareHThI
2. HazoBuTe crucTeMbl Ka4ueCTBEHHOTO aHAJIN3a AaHUOHOB U UX I'PYIIIOBBIE PEAareHThI
3. KaxoBa nocienoBaTebHOCTh ONepalyil py BHIIOJHEHNH Ka4eCTBEHHOTO aHaAIH-

3a KaATUOHOB 1 aHHOHOB

Bomnpocs! k 3amute 1adopatopHoii padotst JIP02

1. KaxoBwl pusnyeckue MPUHLIMIBI PaOOTHl PEHTTEHOBCKOTO (DIIyIOPECHEHTHOTO CIEK-
TpOMeTpa

2. Kak npoucxoaut o6paboTka pe3yJbTaToB U3MEPEHUS Ha pubope

3. KakoBbl 0COOEHHOCTH KaueCTBEHHOW MACHTHU(HUKAIMU 3JIEMEHTOB C HU3KOW M BBICO-
KO aTOMHOI MacCOH TaHHBIM METOIOM
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4.
S.

Kak npoBoauTcst mpoOooroToBka B JaHHOM MeToie?
KakoBsl orpannuenus meroga?

Bormpocs! k 3amute 1aboparopHoit padotsl JIPO3

1.
2.
3.

4.
5

Kaxkossl ¢pusnueckue npuHnuiibl padotel UK-Dypbe ciekrpoMerpa

Kakue TpeboBanus npeabsaBisioTcs K o0pasiaM npu JaHHOM METO/IE aHalu3a

Kakne BapuaHThl TPOOOIOATOTOBKY TBEPIBIX M KHUJIKUX 00pa3LOB MCIOIB3YIOTCS B
HK-cniekTpockonuu

Kak mpoucxonut uaentudukanus GyHKiuoHanbHeix rpynn no MK-crnexkrpam?

Kak moxHO agantupoBath MK-crieKTpoCKONuio 11 KOJUYECTBEHHOTO aHanu3a’?

Bormpocs! k 3amuTe 1aboparopHoit padotsl JIP04

1.
2.
3.

KaxoB TunnyHbIi BUJ KpUBON KUCIOTHO OCHOBHOI'O TUTPOBAHUSA?

Kak ocymiectBisieTcst 0OpaTHOE MOTEHIIMOMETPUYECKOE TUTPOBaHUE?

Kakum 0o0pazom ompenensroT coaepikaHne KapOOKCHIIBHBIX, (PEHOJIBHBIX U JIAKTOH-
HBIX TPYII Ha MOBEPXHOCTU OKHUCIICHHBIX YIJIEPOJIHBIX HAHOTPYOOK METOJIOM KHC-
JIOTHO-OCHOBHOT'O TUTPOBaHUsA?

Kak nocnegoBatenbHOCTh Onepauuil MpyU TUTPUMETPUUYECKOM ONPENEJICHUU TPYIII
KHCJIOTHOTO XapaKTepa Ha MOBEPXHOCTU OKucieHHbIx YHT?

Bompocsr k 3amure 1abopatopHoii padoTsr JIPOS

1.

wmn

Kakum o00pa3zom ocCyliecTBIsSETCS TEPMOIPAaBUMETPUYECKHI aHaIW3 OOBEKTa IMpHU
CUHXPOHHOM TEPMUYECKOM aHaIu3e?

XapakTepucTruKa TepMOIPaBUMETPUUECKON KPUBOIA.

XapaktepucTuka KpuBoi auddhepeHImaibHON CKaHUPYIOIIEH KOJIOPUMETPUH.
VYcoBUs UCIONB30BaHUS JAHHBIX CUHXPOHHOTO TEPMHUUYECKOTO aHAIM3a Ul Kaye-
CTBEHHOM M KOJIMYECTBEHHOW MICHTU(PHUKALIUUA COCTaBa 0ObEKTa

Bormpocs! k 3ammuTe nadoparopuoii padotsr JIPO6

1.

2.
3.

Kakum o6pa3zom mpoBepsieTcs BBIIOIHUMOCTH 3akoHa JlamOepra-bepa mpu ¢oroko-
JIOPUMETPUH.

Kak paccuntbiBaeTcss MOJISPHBIA KO3()(OUIIMEHT NOTJIOMEHHS CyCIIeH3Uu?

Kakum 00pazoM MOXXHO paccuuTaThb KOHILEHTPALMIO YaCTUI B YIbTPaIUCIEPCHOMN
CYCHEH3UH METOJJ0M (POTOKOJIOPUMETPHU?

Bomnpocs! k 3amuTe nadopatopHoii padotst JIPO7

1.
2.

3.

[IpuHIMI TUHAMHYECKOTO paccesHUs CBETa

OrpanndeHys NPUMEHEHHS METOJa JUHAMUYECKOTO PACCESHUS CBETA MPU ONpPEEIIe-
HUU Pa3MEpPOB YACTHI] IUCIIEPCHOM (a3bl B CYCHEH3UAX U IMYJIbCUSX.

Bun kpuBbIX pacnpeeneHus YacTUI] TUCIIEpCHOM (a3bl o pa3Mepy U X oopadoTka.

Bomnpocs! k 3amute nabopatopHoii padotsr JIPOS

1.
2.
3.
4.

[IpuHnun onpeneneHus y1eaIpHON NOBEPXHOCTH.

Mopens, mpuMeHseMast s OIPEIEICHUs yAEeIbHON TOBEPXHOCTU U €€ OrPAHUYECHUS
IlocmenoBaTenbHOCTh OCYIIECTBIICHUS aHAJIN3A

Monens, npuMeHseMas Uit onpeaeaeHus o0bemMa U pa3Mepa Mop U ee OrpaHUYeHHUS.

Bomnpocs! k 3amute 1adbopatopHoii padotst JIP09

1.
2.

Uto Takoe Mmoaysb FOHra? KakoBa enquHuIa ero usMepeHusi?
Kaxkue emie xapakTepuCTUKHU OLIEHKH MEXaHUYECKOW MPOYHOCTH CYIIECTBYIOT?
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3.

4.

Kakum 00pa3oM rotoBsT 0Opa3isl KOMIIO3UTOB ISl OMPEeSICHHs TPOYHOCTHBIX Xa-
PaKTEPUCTUK ITOJTMMEPHBIX KOMIIO3UTOB?
Kak onpenesnsitoT MpOYHOCTHBIE XapaKTePUCTHKH OETOHHBIX KOMIIO3UTOB?

3aganus k onpocy [TPO1

1. B 4eM cX0ACTBO U pa3nuune 00bEKTOB MUKPO- U HAHOTEXHOJIOTUIA?

2. Uro Takoe HaHOMATEPUAIIbI?

3. KaxoBbI 0COOEHHOCTH HAHOCOCTOSTHUS BelecTBa?

4. KakoBbl 0COOEHHOCTH JUArHOCTUKHU CBOWCTB BEUIECTB B HAHOCOCTOSIHUU?

3aganus k onpocy [TP02

1. AmnamuTtHueckas kiaccu(UKalus KaTHOHOB IO TPYIIaM: CEPOBOAOPOAHAs (CyIbpHI-
Hasi), KUCIIOTHO-OCHOBHAs, aMmMHuauHo-(pocharHas. CuctemaTHueckuii U JpOOHBIN X0/
ananu3a. O0IeaHaTUTHYECKHE, TPYIIIOBEIE U CIeNU(UIECKUE PEAKIIUU U PEareHTHI.

2. KucnotHo-ocHOBHas Kiaccu(uUKalys KaTHOHOB MO aHAMUTUYECKUM rpynnam. Cucre-
MaTUYECKHM aHaIn3 KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METOY.

3. KauectBenHsblil ananu3 aHnoHoB. Knaccudukaius aHUOHOB M0 aHATTUTHYECKUM TPYyII-

[aM: MO CIIOCOOHOCTH K 0O0pa30BaHUIO MalOpacTBOPUMBIX COCIMHEHUH, MO OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIbHBIM CBOMCTBaM. JIeHCTBHSI IpyNIOBBIX peareHToB. YacTHbIe
peakuuu aHMOHOB. AHalIM3 cMecH aHHMOHOB. [IpoObl Ha aHWOHBI-OKUCIUTEIN U aHHO-
HbI-BOccTaHOBUTENU. CHcTeMaTUYeCKU U ApOOHBIN aHaIU3 aHUOHOB.

3ananus k onpocy [1P03

1.

2.
3.

OTKpbIBa€MbIit MUHUMYM, TIpeelbHas KOHIICHTPAILMsI WIIN MpeebHOE pa30aBiieHre
Y MUHUMAIIbHBII 00beM MpeiebHO pa30aBIeHHOr0 pacTBOpa.

B3anmocBA3b 3THX MOKa3aTesie U UX MPAKTUYECKOE UCITOJIb30BAHUE B AHAJIU3E.
Mertorka BBIYMCICHUN TOKa3aTeNeNd YyBCTBUTEIBHOCTH PEAKLIUN.

3ananus k onpocy I1P04

agkrownE

DHeproAuCIepCUOHHas CIIEKTPOCKOIUSI.
NK-®yppe-ciekTpockonus

P®D-cnexTpockomnusi.

O2xe-cneKTpoCKOMusl.

TutpumeTpHUecKuil aHAJIN3 B HAHOMATEPHAIOBEICHUN.

3aganus k onpocy [TP0S

1.
2.

OU3MKO-XUMHUYECKHE OCHOBBI TEPMHUYECKOT'O aHAJTN3a.

BO3MO)KHOCTI/I nu OFpaHI/I‘-IeHI/IH TepMI/I'-IeCKOFO aHaJIn3a B JIMArHOCTUKEC CBOf/iCTB HaAHO-
00BEKTOB.

Oco0EeHHOCTH TEPMOTPABUMETPHUH TPU OIICHKE TEPMHUUECKOW CTAOMIIBHOCTH M COCTaBa
MaTepHAJIOB.

3aganus k onpocy I[TP06

1.

2.
3.

3aKOHBI MOTJIOMICHUS U PACCESIHUS CBETa U UX MPUMEHUMOCTb K JUCIIEPCHBIM CUCTE-
MaM.

[TonsTHE 006 ONTHYECKOH MIIOTHOCTH M CIIOCOOBI €€ ONpeIeTICHUS.

3akon Jlambepra-byrepa-bepa u pacuers! mo Hemy.

3aganus k onpocy [TP07

17—
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Krnaccudukanus mporeccoB B3anMO/ICHCTBUS SIEKTPOHOB € BEILIECTBOM

VY nenbHbIE TOTEPH SHEPTHH AJIEKTPOHAMH.

Yupyroe paccesaue. [Torennman B3anmoneiicteus. @opmyna Pezepdopraa.

Heymipyroe paccesinue 31€KTpOHOB (MMITYJIbCHOE MPUOIMKEHHE).

Ceuennie nonmzanuu. Ilnazmonsl. Cpennss [uimHa cBOOOIHOTO IpoOera 3JIeKTPOHOB.
[Torepu snepruu. [IpoGeru >IeKTPOHOB B TBEPAbIX TelaX. BTopuuHas 3JeKTpOHHAs
smuccus (B2D).

arONE

3amanus k onpocy [1P08
1. BropuuHas 371€KTpOHHAs IMUCCHS.
2. CrHexTpocKonus XapakTePUCTUIECKUX OTEPh SHEPTUH SIEKTPOHOB.
3. PactpoBas »neKTpoHHass MUKPOCKOIUS (OCHOBHBIE IIPUHIIMIIBI U aHAJIUTUYECKHE BO3-
MO>KHOCTH).
4. OCHOBHBIE y3JIbl PACTPOBOI'O JIEKTPOHHOI'O MUKPOCKOIIA.
5. Ilpumenenue POM i aHanmm3a HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB.

3amanus x onpocy [1P09

1. OwusuKo-MeXaHUYECKUE XapaKTEPUCTUKHU MOPOIIKOBBIX MaTEPHAJIOB.

2. MexaHu4eckre XapaKTepUCTUKU TOJIMMEPHBIX KOMIIO3UTOB

3. CnocoObl omnpeneneHus GU3HKO-MEXaHUUECKUX U IPOYHOCTHBIX XaPAKTEPUCTHK.

Teopernueckue BONpocsl K 3k3ameny Jk301

1. Knaccudukanus nanopasmepHsix 3¢ dexroB. Hanococrostaue Bemectsa. ['padu-
YecKoe N300paxKeHue 3aBUCMMOCTH (PUKCUPYEMOTO CBOMCTBA OT pa3Mepa HAaHOYACTHIL.

2. Knaccudukanmst METo10B AMArHOCTUKH HAHOOOBEKTOB.

3. XUMHUECKUH aHaIN3 KaueCTBEHHOT'O COCTaBa 0OBEKTA.

4. KavecTBeHHBIN XMMUYECKU aHAIIN3.

5. KonnuecTBEeHHBIN XUMUYECKUHN aHAIH3.

6. XapakTeprucTUKa peakluy, JeKaluX B OCHOBE XMMHUYECKOr0 aHalu3a, u Tpedo-
BaHUs, PEIbIBISIEMbIE K HUM.

7. WNHcTpyMeHTallbHbIE METO/Ibl KAYECTBEHHOI'O XMMHYECKOI0 aHalIM3a MaTepuasoB
¥ HAaHOOOBEKTOB.

8. WNHcTpyMeHTallbHbIE METOABI KOJMYECTBEHHOTO XMMUYECKOr0 aHalln3a MaTrepua-
JIOB ¥ HAHOOOBEKTOB.

9. [IpuMeHeHne TUTPUMETPUHU IS KOJWYECTBEHHOW OICHKU (DYHKIIMOHAIBHBIX
TpyNN B COCTaBe HAHOOOBEKA.

10. NK-cnekTpockonusi B KAY€CTBEHHOM U KOJMYECTBEHHOM aHAJIN3e

11. PenrenoBckast piryopeciieHTHas ClIeKTPOCKOIIHS.

12. CriekTpoOTOKOIOPUMETPHSI B TUATHOCTUKE YIbTPATUCIEPCHBIX CUCTEM.

13. Omnpenenenne yAenbHON MOBEPXHOCTH M MOPUCTOCTU TBOPABIX HAHOCTPYKTYpPH-
POBAaHHBIX MaTEPHUAJIOB.

14. TepMorpaBUMETpUYECKUN aHaIU3 B JMATHOCTUKE HAHOMATEpPUAJIOB U HAHOCH-
CTEM.

15. MeToapl OLIEHKH pa3Mepa YacTUIl AUCIEPCHONM ¢a3bl B yIAbTPATUCTIEPCHBIX
AMYJIBCHUSX U CYCIIEH3USIX.

16. MeTtoasl onpeneneHus (pU3NKO-MEXaHUYECKUX XapaKTePUCTHK MOPOIITKOBBIX Ma-
TEpHUaJIOB.

17. Meroabl onpeaeneHusi HaChIMHOM M UCTUHHOW TUIOTOHOCTH TBEPABIX MAaKTepHa-
JIOB.

18. MeTtop! onpenesieHns IPOYHOCTHBIX XapaKTEPUCTUK HAHOKOMIIO3UTOB.
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8.2. Kpurepuu u mkaJjbl OlleHUBAHUS

8.2.1. IlIkanbl oLleHUBaHUS

J1JIs1 KOHTPOJIBHBIX MEPONPHUATHH YCTAaHABIMBACTCS MUHHUMAIbHOC U MaKCHMAJIbHOE KOJIH-
4YeCcTBO 0AJIOB B COOTBETCTBUH C TabuIei 8. 1.

KoHTpoIbHOE MEpOIPHUATHE CUUTACTCS MPOMICHHBIM YCIICIIHO MPU YCJIOBHHM Habopa Ko-
JIM4YeCcTBa 0AJJIOB HE HMKE MUHUMAJIBLHOTO.

Pe3ynbrar 00y4eHMS 10 TUCIUIUIMHE CYUTACTCS JTOCTUTHYTHIM IIPH YCIICIITHOM ITPOXOKIC-
HUU 0OyYaloImUMCsl BCEX KOHTPOJIBHBIX MEPOIPHUSATHH, OTHOCAIIUXCS K JAHHOMY pEe3yJIbTary
00yJeHUsI.

Ta6ymma 8.1 — [IIkanpl o1leHUBaHUSI KOHTPOJIBHBIX MEPONPUITHN

0603- KonmgectBo 6aiioB
HaunmenoBanue dopma KOHTPOIIA :
Ha4YeHue min maxX
MecTo ¥ 3HaueHUEe NUArHOCTHKU HAHO- onpoc 0 5

[TPO1. |maTepuanoB, CUCTEM M KOMIIO3UTOB Ha
UX OCHOBE B HAHOTEXHOJIOTUSIX

P02 CucremMbl KaueCTBEHHOTO XMMHYECKOI'O oIpoc 0 5
aHAIN3a ¥ UX XapaKTePUCTHKH
P03 Xa?aKTepI/ICTI/IKI/I Ka4eCTBEHHBIX PEaK- oIpoc 0 5
i
JIPO1. |Anamu3 cMeceil KATHOHOB U @aHHOHOB. 3ammra 0 3
DHEepProIUCIepCUOHHbBI aHAINU3 KaTa- 3aImTa 0 3
JIPO2. |mm3atopa CVD-cunTeza yriepoaHbIX
HAHOCTPYKTYP
Wnentudukanms (bYHKIMOHATBHBIX 3ammTa 0 3
7[po3. |TPYUN Ha MOBEPXHOCTH  YIIEPOJHBIX
" |HaHOTpPYOOK METOA0M HK-
CIIEKTPOCKOIIHH
CHeKTpOCKOMUYECKUE U TUTPUMETpHUYEC- orpoc 0 5

I1P04. |ckue MCTOAbI KOJIMYCCTBCHHOI'O aHallu-
3a B JMarHOCTHUKC HAHOCHUCTEM

TurpoBaHue OKHCICHHBIX YIIIEPOIHBIX 3ammTa 0 3
JIPO4.

HaHOTpYOOK 1o boamy

TepmorpaBumerpuss u  nuddepeHIu- orpoc 0 5
P05, |MPHAA CKAHMPYIOWIAs KONOPHMETPHS B

JUArHOCTUKE HAHOCTPYKTYp M KOMIIO-
3UTOB HA UX OCHOBE

TI/ACK-ananu3  GyHKIHOHATIH3UPO- 3ammTa 0 3
JIPOS. |BaHHBIX YIIIEPOAHBIX HAHOCTPYKTYp U
KOMITO3UTOB Ha UX OCHOBE

P06, @dusnueckue OCHOBBI (DPOTOKOIOPUMET- orpoc 0 5
pun
DOTOKOJIOPUMETPUUECKPOE  OIpeeIie- 3aluTa 0 3
TIP06. M€ KOHIEHTpauuu MOTU(PHUITPOBAH-

HBIX YIJICPOJHBIX HaHOTpY6OK B BOJ-
HBIX CYCIICH3HUAX

Ormpeznenenue pa3MepoB ariioMepaToB 3aluTa 0 3
JIPO7. |yriepomHbIX HAHOTPYOOK B BOJHBIX
cycneH3usix Ha asaimzarope Nicomp
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0603- HanmMenoBanme ®dopma koHuTposis | KommuecTBo 6amnoB
308ZLS
P07, B3aumMoneiicTBre SJIEKTPOHOB C TBEp- orpoc 0 5
JIBIM TEJIOM
TIPOS. DNEeKTpOHHAsT MHUKPOCKOIHUS HaHOOOb- 3aImuTa 0 3
CKTOB
AHanmm3 yienpbHOH MOBEPXHOCTH M IIO- 3ammra 0 3
JIPOS. |puCTOCTH TBEPAOr0 HAHOKOMIIO3MTA Ha
npubope Autosorb
Mertoap! orpeneneHusi UCTUHHON IJIO0T- orpoc 0 5
P09, |HOCTH 1 (U3NKO-MEXaHUYECKUX Xapak-
TEPUCTHK TMOPOIIKOBBIX TBEP/BIX MaTe-
pHaJoB
OmnpeneneHre MPOYHOCTHBIX XapakTe- 3ammTa 0 3
JIP09. |pHCTHUK TOJMMEPHBIX W  OCTOHHBIX
HAHOKOMIIO3UTOB
Ok301 |Dx3ameH 9K3aMeH 15 40

8.2.2. Kpurepuu orieHUBaHUS

[lpn oueHMBaHMM PE3YNIBTAaTOB OOYYEHHS IO TUCHUIUIMHE B XOJ€ TEKYLIETO0 KOHTPOJIS
YCIIEBAEMOCTH HCIIONB3YIOTCS CIIEIYIOUINE KPUTEPHH.

MuHuMaIbHOE KOJMYECTBO OAIIOB BHICTABIISICTCS 00YUYArOMEMYCs TIPH BBIIOJTHEHUH BCEX
yKka3zaHHbIX nokazartened (Tabmuua 8.2), gomyckarTCs HECYIIECTBEHHbIE HETOUYHOCTH B H3JIO-
KEHUH 1 0(OPMIICHUU MaTepHaia

Tabnuua 8.2 — Kputepun olleHHBaHUSI MEPOIIPUSTUHN TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH

HaunmenoBanue
’ [Toka3arenu BBICTABIEHUS MUHUMAJIBHOTO KOJIMYECTBA OAJLIOB

0003HAYEHHE

nabopaTopHasi paboTa BBIIOJIHEHA B TTIOJIHOM 00bEME;

JaBoparopHas 1o J1abopaTtopHOH pa6c3Te NpEeACTaBIEH OTYET, COJepXKalluil HeoOXOaUMBbIe

pabota BBIBOJIBI, O()OPMIICHHBIN B COOTBETCTBUH € YCTaHOBJICHHBIMH TpeOOBaHUSAMHU;
Ha 3alIuTe JJa0opaTOPHON PabOTHI TaHbI MIPABUIIbHBIE OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

KonTponbHas o .

pabota MPaBHJIbHO BBIMOJHEHO He MeHee 50% 3amanuii

IToaroroska n
3aIUTa MPE3CH- | TeMa MPEe3CHTAIIUU PACKPHITA, MaTEpHAIl TIPEACTABIICH CTYJAECHTOM XOPOIIO
Taluun

caenaH WHPOPMATUBHBIA KPAaTKUI JOKJIAJl, COMPOBOXKICHHBIN BU3yalu3aIlu-

Jloknan eil MaTepuaiia; cobJr0/IeHbl TpeOoBaHUs K 00beMy M OOPMIICHHIO TOKJIAIa
Ormpoc MOJIHbIE OTBETHI HAa He MeHee ueM 50 % Bonpocos

Tema pedepara pacKphITa;
Pedepar UCIOJIb30BAaHbl PEKOMEH/1yeMble HCTOYHUKH;

co0uroieHbl TpeboBaHus K 00beMy U odopMiIeHHIO pedeparta

Ox3ameH (Dk301). 3aianue cocTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIMYHOY» BBICTABISAETCS O0yYaroIeMycs, €CIM OH INIYOOKO M NPOYHO YCBOWII
IPOTPaMMHBIN MaTepHa, UCUEPIIbIBAIOILE, [TOCTIEI0BATEIbHO, YETKO U JIOTHYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHIO C IPAKTUKOM, CBOOOAHO CIpPAaBIsEeTCs C 3aJadaMy,
BONPOCAMH U IPYTMMH BHJAMH MPUMEHEHHUS 3HAHUU, HE 3aTPYAHSETCS C OTBETOM IPU BHJIOM3-
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MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JUTEpaTyphl, IPaBUIBHO
00OCHOBBIBACT IPUHATOE PELICHHE, BIaIeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U IIPHEMaMH BbINOJI-
HEHUS NPAKTUUYECKUX 3a/laHuH.

OrneHka «XOpOIIO» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CIM OH TBEPAO 3HAET MPOrpaMMHBIH
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JAOIYCKasl CyIleCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIBHO IPUMEHSET TEOPETUUYECKHUE MOJIOKEHUS [IPU PEILICHUH ITPAKTH-
YEeCKUX 3a/I1aHUi, BJaleeT He0OXOAUMBIMU HaBBIKAMH M TPUEMaMH UX BBITIOJTHECHUSI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOY4YarOLIEMYCsl, €CIM OH MUMEET 3HaHUs
TOJIbKO OCHOBHOI'O MaT€pHaia, HO HE YCBOWJ €ro JETaleH, JOIYyCKAaeT HETOYHOCTH, HEJOCTa-
TOYHO NpaBWIbHbIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IOCIEI0BaTEIbHOCTH B U3JIOXKe-
HUU [IPOIPaMMHOI0 MaTepuaia, UCIIbITHIBAET 3aTPYIHEHUS NIPU BHIIOJHEHUH MPAKTUUYECKUX pa-
60T.

OrneHka «HEey/10BIETBOPUTENILHO» BBICTABISAETCS 00yYarolIeMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, JI0MYyCKaeT CyLIeCTBEHHbIE OUIMOKM B OTBETAaX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJIBIIMMU 3aTPyTHEHUSIMH BBITTOJTHSACT MPAKTUYECKHUE 3aJaHHUS.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CUHUTACTCA NOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKHU «Ba4YTCHO», «YAOBJICTBOPHUTCIBLHOY, «XOPOIIO», KOTIUYHO» 110 KaKAOMY U3 KOH-
TPOJbHBIX MCpOHpHﬂTHﬁ, OTHOCAIIUXCA K JaHHOMY PE3YJIbTATy o6yquH}1.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Ileas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Taod-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aluu
OIIOII.

JucuuriuHa BXOJUT B COCTaB 4YacTH 0Opa3oBaTENbHOW MPOrpaMMbl, (GOPMHUPYEMOM
y4acTHUKAMH 00pa30BaTEIIbLHBIX OTHOIICHHM.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 10 JUCHUTUIMHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEHHS 10 JUCIIATUINHE
WHIUKATOpa Y yd

IIK-1 CnnocodeH ocyiecTB/IATH IVIAHUPOBAHUE, IOCTAHOBKY U NMPOBeJeHUE TeOPeTHYECKUX
H YKCIIEPUMEHTAJbHBIX HCCJIETOBAHUI B 00/1aCTH MHKEHEPHBIX HAHOTEXHOJIOTHIl

3HAHUe KOHCMPYKMUBHBIX 0COOEHHOCmel OCHOBHO20 000PY00-
8amUsl 0l NPOYeCccos8 NOIyYeHUs u3oenull Ha baze HaHOCMpYK-
NJ-2 (TIK-1) MYPHLIX MAMEPUATLO8

YMeeT MmIaHUpOBaTh JACSTENb-
HOCTbH 110 pa3paboTKe Impo-
JYKIIAU ¥ TEXHOJIOTUYECKUX

YMeEHUe nianupoeantsb nodeomoeky U 6blNOJIHERUE JKCnepu-
MEHMANbHBIX UCCIe008AHUI 8 0OAACNU HAHOMEXHON02UN

MIPOLIECCOB €€ U3TOTOBJICHUS enadeHue Hasvlkamu coopa ungopmayuu, HeobXo0UMoU O
npogedeHUs. meopemudeckux UCCie008anul 8 0O1acmu HaHo-
MexHO102Ull

Pe3ynbTarel 00yueHus: Mo JUCHUILUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHKEHHUST KOMIETEHIMH CUUTArOTCS C(HOPMUPOBAHHBIMU IPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB O0YUECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3a4yeTHBIX CAUHUIIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqg ul
ceMecTp

Konmaxkmmnasn paboma 49

3aHATHUS JIEKIIMOHHOTO THIA

11a00paTOPHBIC 3aHATHUS 32

MIPAKTUYECKHUE 3aHATHUS 16

KYpCOBOE MPOCKTHPOBAHUE

KOHCYJIbTaIlUN

IIPOMEXYTOYHAsl ATTECTALMS 1
Camocmoamenvnasn paboma 95

Bcezo 144
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3. COAEP) KAHUE JUCIUITJINHBI

Pasznea 1. Ilpoueccot cunmesa yznepoonvix Hanomamepuaios.
Tema 1. O630p npoueccoe cunmesa y2n1epooHbIX HAHOMAMEPUAIIOE.
JIaGopaTopHble U MPOMBIIIJICHHBIE METObI CUHTE3a YIIIEPOJHBIX HAHOMATEPHUAJIOB.
Tema 2. Obopyoosanue cunmesa yenepooHblX HAHOMAMEPUATIOE.
Tunsl o0opynoBanus. JJoctonHcTBa 1 HETOCTaTKU. MacTabupyeMoCTh IPOLECCOB.
Tema 3. Mopgponozus yenepoonwvix nanomamepuanoa.
Hanoyrnepoansie BosiokHa U TpyOKH, rpad)eHOBbIE MAaTEPHUATIBL.
CamocrosiTesibHas padora.
CPO1. MeToapbl cUHTE3a YTIIEPOJHBIX HAHOMATEPUAJIOB.
CP02. Buzbl 060pynoBaHus CHHTE3a YIIIEPOJHBIX HAHOMATEPHAIIOB.
CPO03. Bujpl yriiepoiHbIX HaHOMATEPUAIIOB.

Paznen 2. Ilpouyecc 2azoghaznozo ocasrxcoenusn y2nepooa npu KamaiumuiecKom nupouse ye-
1EP00CoOePHCcauux 2a3oe.

Tema 1. Xumuszm npoyecca.

OcHOBHbBIE XUMUYECKUE PEAKIIMY TUPOJIN3a YIIIEPOICOIEPIKALIETO ChIPbSL.

Tema 2. Buowt yenepoocooepiicauieco coipbos.

['a30BO€ U )KHUJKOE YIIE€pOICOAECPKALIEE CHIPBE.

Tema 3. Bzaumoceazannulit menno-macconepenoc.

OcCHOBHbBIE KHHETUYECKHE XapaKTEPUCTUKHU IIPOLIECCOB TEIIO-MACCOIIEPEHOCA.

Tema 4. I'uopoounamuxa 2azoeoii ghazol.

TpaekTopuu ra3oBbIX IOTOKOB B pEaKTOPax CHHTE3a YIIEPOAHBIX HAHOMATEPUAJIOB.

Tema S. JTumumupyrowjue gpakmopoi.

JlnmuTupyromue pakTopsl IPOIECCOB TEIIO-MacCONEepeHoca.

Tema 6. Cmpyxkmypa u ceoiicmea kamanu3zamopos.

Mertoasl OTy4eHHs KaTaau3aTopoB.

IIpakTnyeckune padoThI.

ITPO1. Xumu3m mporecca CHHTE3a YIIIEPOIHBIX HAHOMATEPHUAJIOB.

IT1P02. B3aumocBs3aHHBIN TEIIO-MACCONIEPEHOC NTPU CUHTE3€E YIIIEPOAHBIX HAHOMATEPHU-
aJioB.

ITP03. TerutoBoi 1 MaTepuaNbHbIi OaaHC peakTopa CUHTE3a YIIIEpOAHbIX HAaHOMATEpH-
aJIoB.

CamocrosiTesbHast padora.

CPOA4. TTuponu3s yraepo1coAepKaIiero Chipbs.

CPO05. Buabl yriaepocoJepKaiiero Chlpbsi.

CP06. ITpouecchl TEMIO-MacconepeHoca Mpu CUHTE3€E YIIIEPOIHBIX HAHOMATEPHAJIOB.

CPO7. I'mnpoauHamMuKa ra3oBbIX IOTOKOB B PEAKTOPaX CUHTE3a yIJIEPOJIHBIX HAaHOMATe-
pHaoB.

CPO08. JIumutupytomnme (pakTopsl IPOIECCOB TEIUIO-MACCONEPEHOCA IPU CUHTE3€E yIile-
POJIHBIX HAHOMATEPUAJIOB.

CP09. KaranuzaTops! Juisl IPOLIECCOB CUHTE3a YITIEPOJHBIX HAHOMATEPHUAJIOB.

Paznen 3. Qusuxo-mexanuueckue, mennoguzuueckue u Xumuyeckue XapaKmepucmuKku Ha-
HOY2/1ePOOHBIX MAMEPUATIOE.
Tema 1. Qusuxo-mexanuueckue XapaKmepucmuKu y2i1epooHsixX HAHOMAMEPUAOE.
VY nenpHast MOBEPXHOCTh M MPOYHOCTHBIC XapaKTEPUCTHKH.
Tema 2. Tennogpuszuueckue xapakmepucmuru y2n1epooHsIX HAHOMAMEPUATIOB.
TernnonpoBOIHOCTE YIIIEPOAHBIX HAHOMATEPHUAJIOB.

Y -
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Tema 3. Xumuueckue xapaxmepucmuku y2niepooHbiX HAHOMAMEPUATLOB.
Bunpl xumMudeckux B3aMMOACHCTBUI YIIepOAHBIX HAHOMATEPHAIOB.

Tema 4. @ynkyuonanuzayus y2nepooHsiX HAHOMAMEPUAIOE.

CrniocoOs1 MoauUIIMPOBaHUS U (PYHKIMOHATU3ALKN YIIIEPOIHBIX HAHOMATEPHAIIOB.
JlaGopaTopHbie padoThI.

JIPO1. M3mepenust yaenbHOM MOBEPXHOCTH U paClpeAesICHUs] MUKPO- U HAHOIIOP.
JIPO2. OnpeneneHust TEpPMUYECKON CTAOMIIBHOCTH YTIIIEPOIHBIX HAHOTPYOOK
CamocrosiTesibHasi padora.

CP10. ®usuko-MexaHUYECKHE XapaKTePUCTHKH YIIIEPOJHBIX HAaHOMATEPHAIIOB.
CP11. Tennodusnueckrue XapakKTePUCTUKH YTIECPOAHBIX HAHOMATEPUAJIOB.
CP12. XuMunueckue XapakTEpUCTUKU YIIIEPOJIHBIX HAHOMATEPHAJIOB.

CP13. Crioco6b! (hyHKIIMOHATU3AIMH YTJIEPOIHBIX HAHOMATEPHAJIOB.

Pa3nen 4. Texnonozuu enecenusn u pacnpeoenenus y2nepooHblX HAHOMAMEPUANL08 8 KOMNO-
3UMHBIX MAMPUYAX.

Tema 1. Memoowl oucnepzuposanus y2nepoonsvix HAHOMAMEPUATLOG.

MexaHnuyeckoe, XMMHUYECKOE U YIbTPa3BYKOBOE BO3/IEHCTBHUE.

Tema 2. Pacnpedenenue y2i1epooHvix HAHOMAMEPUAIOE 8 HCUOKUX CPEOax.

Hcnons3zoBanue [IAB u ynbTpa3ByKoOBO€ BO3ICHCTBUE.

Tema 3. Pacnpedenenue y2nepooHvix HAHOMAMEPUAIO8 8 6A3KUX CPEOax.

MeTo bl MEXaHMUECKOTO IEPEMELINBAHUS BA3KUX CPENl.

Tema 4. Bauanue mexanuueckozo u yibsmpa3zeyKko8020 6030€iicmeuil.

DHepreTu4ecKre CpaBHEHUS METOI0OB TUCIIEPTUPOBAHUSI.

Tema 5. Memoowvt ouacnocmuku kauecmea 00beMHO20 pacnpeodeseHusn y2inepooHbIX
Hanomamepuanoe.

DNEKTPOHHAs MUKPOCKOINUS U CIIEKTPaIbHBINA aHAJIN3.

JlaGopaTopHble padoThbI.

JIP03. PacripenienieHre yriaepoaHbIX HAHOTPYOOK B )KUAKHX Cpelax.

JIP04. 3yuenue cpaBHUTENBbHON 3 (HEKTUBHOCTH METOJJOB MEXaHOAKTUBALIUHU YITIEPO/I-
HBIX HAHOMAaTEPUAJIOB.

CamocrosiTesibHasi padoTa.

CP14. MexaHndeckoe, XUMUYECKOE U YIIbTPa3BYKOBOE AUCIIEPTUPOBAHHE YIIIEPOIHBIX
HAaHOMAaTEpHAaJIOB.

CP15. Pacnipenienenue yriaepoIHbIX HAHOMAaTEpUAJIOB B KUAKHX Cpeax.

CP16. Pactipenienenue yriaepoIHbIX HAHOMAaTEPUAIOB B BSI3KUX Cpefax.

CP17. DHepreruueckue acrekTbl METOA0B AUCIIEPTUPOBAHHS.

CP18. MeTo1bl TMarHOCTHKHU KayecTBa 00bEMHOT0 pacipeieieHNs yTIepOoaHbIX HaHO-
MaTepUasoB.

Pasnen 5. Hanomoougpukayus komnozumnplx mamepuanos.
Tema 1. Hanomoouguuuposannvie 6emonol.
[IpoyHOCTH U MOPO30CTOMKOCTh MOAH(PHUIIMPOBAHHBIX OETOHOB.
Tema 2. Hanomoouguuupoeannsie nonumepel.
ObecnieueHne IEKTPOIIPOBOIHOCTH TTOJTUMEPOB.
Tema 3. Ynpasnenue kauecmeennviMu Xapaxmepucmukamu HAHOMOOUPUUUPOBAH-
HbIX Mamepuaoes.
CeprudunupoBanre HAHOMOAUUIIUPOBAHHBIX MATEPHATIOB.
CamocrosiTesibHas padora.
CP19. HanomonuduimpoBanne 6€TOHOB.
CP20. HanomoauduuupoBaHue MOJTUMEPHBIX MAaTePUAIIOB.
CP21. CeprtudunmpoBanre HaHOMOAU(PHUITUPOBAHHBIX MATEPHAJIOB.

_5__
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Pasnen 6. Hanomoougpuyuposanue mexuuueckux mamepuanos.
Tema 1. Hanomoouguuupoeanue 3auumnuplx u 0eKopamueHvlx nOKpolmuil.
Panuonornomaroiye u ralbBAHUYECKUE TOKPBITHSL.
Tema 2. Hanomoouguuupoeanue punsmpyrouwux mamepuanios.
@uUIbTPHI AJ1s1 Ta30B U KUJKOCTEH.
Tema 3. Hanomoouguuupoeanue pezunomexnuueckux uzoeaui.
ABTOMOOMJIbHBIC Y ABHAIIMOHHBIE TOKPBIIIKH.
Tema 4. Hanomoougpuyuposanue cmazounvix mamepuaios.
MortopHble Maciia, KOHCUCTEHTHbIE CMa3KH.
IIpakTuyeckas padora.
ITP04. Onenka skoHOMUYECKOTO A PerTa HAaHOMOAUPUITUPOBAHUS MATEPUATIOB.
CamocrosiTesibHast padoTa.
CP22. HanomouuiupoBaHHbIe 3alIUTHBIC U IEKOPATHUBHBIC TTOKPHITHS.
CP23. HanomoauduupoBaHHbIe PUIBTPYIOIIUE MaTEPUAIIBI.
CP24. HanomoauduiupoBaHHbIe PE3UHOTEXHUUECKHIE U3ACIHS.
CP25. HanomomuuimmpoBaHHbIe CMa309YHBIC MATEPUAITEI.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. Mapronuu, B.11. BBeneHne B HAHOTEXHOJIOTHIO [DIIEKTPOHHBIN pecypc]| : ydeOHUK /
B.1. Mapronun, B.A. XKa6pes, I'.H. JlykpsanoB, B.A. Tynuk. — OnektpoH. nan. — CaHKT-
[TerepOypr : Jlanp, 2012. — 464 c. — Pexxum noctyma: https://e.lanbook.com/book/4310. —
3ari1. ¢ sKpaHa.

2. Mumenko, C.B. Yrinepoausie HanoMaTepuainsl. [Ipou3BoacTBo, CBOICTBA, IPUMEHEHHE
[DnexTponnsiit pecypce] / C. B. Mumenko, A. I'. Tkaues. - M.: Mamunoctpoenue, 2008. - 320
c.: wi. — Pexxum octyna k kaure: http:/tstu.ru/book/elib/pdf/2008/mich_tkach-a.pdf

3. Auapuesckuii P.A. HanocTpykTypHble MaTepualibl: yaeOHoe nmocodue ams By3oB / P. A.
Anpnpuesckuii, A. B. Pary-na. - M.: Akanemus, 2005. - 192 c.

4. Xappuc I1. Yriepoanbsie HAaHOTPYOBI M POJICTBEHHBIE CTPYKTYpbl. HOBBIE MaTepHabl
XXI Beka / I1. Xappuc; niep. ¢ anra. mox pea. JI. A. UepHozaronckoro. - M.: Texaocdepa, 2003.
-336c.

5. Urnato, A.H. MukpocxeMOTEeXHIKa U HAHOAJIEKTPOHUKA [ DIEKTPOHHBIN pecypc] :
yue0. mocodue — InexkTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2011. — 528 ¢. — Pexum g0-
crymna: https://e.lanbook.com/book/2035. — 3ari. ¢ skpaHa.

6. I'onoBun, FO.W. BBeneHne B HAHOTEXHUKY [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
FO.U. I'onoBuH. — DOnek-TpoH. AaH. — Mocksa : MammHoctpoenue, 2007. — 496 c. — Pexum
noctymna: https://e.lanbook.com/book/802. — 3ar. ¢ skpana.

7. Pakos, D.I'. HanotpyOku u dymiepensl: yaedHoe iocodue / D. I'. Pakos. - M.: YHusep-
cuterckas kaura, 2006. - 376 c.

8. I'onosuH, FO.1. OcHOBBI HaHOTEXHOJIOTHH [ DnekTpoHHBIH pecypc] / FO.U. I'onoBuH. —
OnexTpoH. naH. — Mocksa : MammHocTpoenue, 2012. — 656 ¢. — Pexum nocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpana.

4.2. Tlepuoguyeckasi JuTeparypa

1. Poccuiickie HaHOTEXHOJIOTHH: 3JIEKTPOHHBIN KypHar, Www.nanorf.ru/ Usmaetcs ¢ 2006
roja. — 6 pa3 B rog.

2. Hanorexunuka: xxypraain / Uzmgaercst ¢ 2004 r. — 4 paza B roj.

3. HanotexHosoruu. Okosnorus. [Ipon3BoacTBO: HayYHO-TIPOU3BOICTBEHHBIN KypHAI
www.nanoprom.net Mznaercs ¢ 2009 roma. — 6 pa3 B roj.

4. Hanounpgycrpust: xypHai, Www.nanoidustry.su / Uzpaercs ¢ 2007 rona. — 8 pa3 B roj.

4.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPeMEHHbIe MPodeccHoHaANbHbIE 0a3bl JaH-
HBbIX H HH(OPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

YuuBepcuterckas nHpopmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «I"apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oTkpbeITBIX gaHHBIX MuHHCTEpPCTBA Tpylna U COLMaibHOW 3amuTel P
https://rosmintrud.ru/opendata

baza nanneix Hayunoit anexkrponnoii 6uommorekn eLIBRARY.RU https://elibrary.ru/
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baza nanHbBIX poecCHOHATBHBIX CTAaHAAPTOB MUHUCTEPCTBA TPY/AA U COLUAIBHON 3alu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Basbl manHbpIX MHHHCTEPCTBA SKOHOMUYECKOT0 pa3Butus Pd http://www.economy.gov.ru

baza otkpbIThix nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata

DnexkTponHas 6a3a ganubx «M3garensctBo Jlaney» https://e.lanbook.com

DnexkTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basa manubIX «DneKTpoHHO-O0MONMMoTeuHas cucrema «9bC FOPAUT» https://www.biblio-
online.ru

Basa maHHbIX 371eKTpOHHO-0MOaHOTeUHOM cuctemsl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHGopMalmonHas cuctema «HarmroHanbHast 3JCKTPOHHAS
o6ubmoTeka» https://H30.pd

HanmonanbHbIi mopran oHaitH o0ydenus «OTkpbiToe oOpazoBanue» https://openedu.ru

OnekrponHas 6a3a manusix "Polpred.com O630p CMU" https://www.polpred.com

Od¢unnanbubiii caiit denepaqbHOr0 areHTCTBAa MO0 TEXHUYECKOMY PEryJIMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HH(DOPMAIMOHHO-00pa30BaTEIbHOW CPebl YHUBEPCHUTETA IPE]-
CTaBJICHBI B JIOKAJIbHOM HOpMaTUBHOM akTe «llonokeHune 00 37IeKTPOHHONW MH(POPMALMOHHO-
oOpazoBatenbHOM cpezie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, K KOTOPBIM 00€CIieYeH JAOCTYI OOyJaroInxcs,
B T.4. PUCIIOCOOJICHHBIC JIJISI UCIIOJIb30BaHUSI WHBAIUIAMHU U JIMIIAMU C OTPAaHHYCHHBIMH BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaliTe YHHBEPCUTETa B pasfeiie «YHH-
BepcuteT»-«CBelieHnss 00 00pa3oBaTebHOI OpraHu3anun»-«MarepruaibHO-TEXHUYECKoe o00ec-
NIEUYeHNE U OCHAIIEHHOCTh 00Pa30BaTEIBHOTO MPOIECCay.

CaeneHus 0 JMIIEH3MOHHOM MPOTPaMMHOM OOECTIeUeHUH, UCTIONB3YEeMOM B 00pa3oBaTelb-
HOM TIpoliecce, MPEACTaBICHBl Ha O(QUIMATILHOM CalTe yHHMBEpCcHTEeTa B paszzene «O0pa3oBa-
Hue»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00eCTIeueHUE.



http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/

28.04.02 «HaHOWHKEHEPHS»
«HaHOoWHXeHepHs B MAITHHOCTPOCHU

5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

IlnanupoBaHue U OPraHU3aIUsi BpeMeHU, HE0OX0TUMOTO /IS U3YUYeHH s
AUCHUILINHBI.

BaxxHbIM yCIIOBHEM YCIEIIHOTO OCBOEHHS TUCIMIUIMHBI ABISETCA co3naHue Bamu cu-
CTeMbI MPABUJILHONW OpPraHU3alMU TPY/ia, MO3BOJISIONICH paclpeneanTh yueOHyl0 Harpys3Ky pas-
HOMEPHO B COOTBETCTBHHU C rpakoM 00pa3oBaTeIbHOTO MpoIiecca. bobIIyio MOMOIIb B 3TOM
MOJKET OKa3aTh COCTaBJIEHHUE IJIaHa PabOThI HAa CEeMecTp, Mecsl, HeJelnto, JAeHb. Ero Hanuuue
MO3BOJIMT MOJAYMHUTH CBOOOTHOE BpeMs LIESIM Y4eObl, TpyAUThCS Ooiee ycnemHo u 3¢ dexTus-
Ho. C Beuepa Bcerga HaJa0 pachpenesarh paboTy Ha 3aBTpalllHUN JieHb. B KOHIle Ka)Kaoro THS
1es1ecoo0pa3Ho MOABECTH UTOT PAaOOTHI: TIIATEIHHO MPOBEPHUTH, BCE JIM BBITOJIHEHO IO Hame-
YEeHHOMY IUJIaHy, He OBbLIO JIU KaKUX-JIMOO OTCTYIUICHUH, a eciau ObUIH, M0 KaKOW MpUYMHE OHU
npou3onuid. Hy)XHO OCYIIECTBISATh CAMOKOHTPOJIb, KOTOPBIN SBIISIETCS HEOOXOJUMBIM YCIIOBH-
em Bamreii ycnemnoit yueObl. Eciu 9T0-TO OCTanoch HEBBHIMOIHEHHBIM, HEOOXOAMMO U3BICKATh
BpeMs /ISl 3aBEPIICHUS STOW YacTH padOThI, HE YMEHbIIasi oObeMa HeAeTbHOro Iiana. Bee 3a-
JTaHUS K TPAKTHUYECKUM 3aHSITHSIM, a TAaKXKE 3aJaHHsI, BHIHECEHHbBIE HA CAMOCTOSITENIbHYIO padoTy,
PEKOMEHAYETCS BBIMOJHATh HETOCPEJACTBEHHO IIOCIE COOTBETCTBYIOLIEH TEMBI JIEKIIMOHHOTO
Kypca, 4YTO CIIOCOOCTBYET JIy4dIlIeMy YCBOCHHIO MaTepuala, MO3BOJISIET CBOEBPEMEHHO BBISIBUTH U
YCTPAHUTH «IIPOOENBI» B 3HAHUSX, CUCTEMAaTU3UPOBATh paHee MPOIIEHHBI MaTepuai, Ha ero
OCHOBE IIPUCTYMHUTH K OBJIA/ICHHUIO HOBBIMU 3HAHUSMHU U HABbIKAMHU.

CucremMa yHHBEPCUTETCKOTO OOyUYEHHSI OCHOBBIBACTCS HA PAllMOHAIBHOM COYETAaHUH He-
CKOJIbKUX BUJIOB YYEOHBIX 3aHATUH (B MEPBYIO O4epellb, JEKIUIl U MPAKTUUECKUX 3aHATHH), pa-
00Ta Ha KOTOPHIX 00J1a1aeT ONpeeIEHHON crieupuKO.

IHoaroroBka K JieKIHAM.

3HAKOMCTBO C JUCIHHUILTMHON MTPOUCXOJUT YXKE Ha MEePBOH JeKIuH, rae oT Bac Tpebyercs
HE IIPOCTO BHUMAaHME, HO M CaMOCTOsTeNIbHOE odopMmiieHHe KoHcmekTa. [lpu pabote ¢ KoHCHEK-
TOM JIEKIIUH HEOOXOAMMO yYUTHIBATh TOT (DAKTOP, YTO OJHH JICKIIMU JTAIOT OTBETHI HA KOHKPET-
HBIE BOMPOCHI TEMBI, IPYTUE — JIHUIIb BBISABISIOT B3aUMOCBSI3H MEXY SBICHUSIMH, IOMOTast CTY-
JICHTY TOHSTh TITyOMHHBIE TPOIECCHl PAa3BUTHS N3y4aeMOro TpeMeTa.

KoHncnektupoBaHue JeKIUi — CIOKHBIN BU By30BCKOW ayIUTOPHOM paboThI, MpeArnoia-
TafOIIMi MHTEHCHBHYIO YMCTBEHHYIO JESTEIBHOCTHh CTyJeHTa. KOHCHEKT SBISETCS MOJE3HBIM
TOT/1a, KOT/Ia 3alMCaHo caMoe CYLIECTBEHHOE M cienaHo 3To Bamu. He Hano cTtpemurtbes 3anu-
caThb JIOCIIOBHO BCIO JIEKINIO. Takoe «KOHCIIEKTUPOBAHHUE» PUHOCUT OOJIbIIE BPea, YeM I0JIb-
3bl. Llenecoobpa3Ho BHavaje MOHATh OCHOBHYIO MBICIb, U3J1araeMyro JIEKTOPOM, a 3aTeM 3alu-
catpb ee. JKemaTenpHO 3amKCh OCYIIECTBISTh HA OJHON CTPAaHUIIE JIMCTA MM OCTaBJISI IMOJIS, HA
KOTOPBIX MO3/IHEE, MIPU CAMOCTOSTENbHON paboTe ¢ KOHCIIEKTOM, MOKHO CIENIaTh JAOTOIHUTENb-
HBIE 3aIMICH, OTMETHTh HETTOHSATHBIC MECTa.

KoHcnekT nekiuu maydiie moapasaeNisiTh Ha MYHKTHI, COOJII0/Iasi KPAaCHYIO CTPOKY. DTOMY
B OOJIBIIION CTENeHn OyayT CrOocOOCTBOBATH BOMPOCHI TIaHa JIEKIMH, TTPEIIOKEHHBIC TTPEToia-
BatessiM. Crieryer oOpamiath BHUMaHUE HA aKIEHTHI, BBIBOJIbI, KOTOPHIE JIeTaeT JEKTOpP, OTME-
Yasi HanOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMeYaHUsIMH «BAXKHOY, «XOPOIIO
3aMIOMHUTHY» U T.II. MOXHO JIeNaTh 3TO U C MOMOIIBI0 PA3HOIBETHBIX MAPKEPOB WU PYUeK, MO-
YepKHUBask TPMUHBI U OTIPEICTICHUS.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlleHUH, ab0OpeBHaTyp U CHM-
BoJIoB. OJTHAKO TIPH JadbHEHIIEH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIII€ 3aMEHUTH OOBIYHBIMU
CJIOBaMU JJIs1 OBICTPOTO 3pPUTEIILHOTO BOCTIPUSITUS TEKCTA.

PaboTas Haj KOHCIIEKTOM JIeKIui, BaM Bcerma HE0OXOOUMMO HCHOJIL30BAaTh HE TOILKO
yu4eOHUK, HO U Ty JUTEPaATypy, KOTOPYIO JOMOJIHUTEIHLHO PEKOMEHI0BAN JIeKTop. IMEHHO Takas
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cepbe3Hasi, KpOIOTIMBasi padoTa ¢ JEKIMOHHBIM MaTepUAIOM O3BOJIHT IITyOOKO OBIAJIETh TEO-
PETHUYECKUM MaTEPUaIOM.
IMoaroroBka K NpaKTHYeCKUM 3aHATHSAM.

[ToAroToBKY K Ka)KJOMY MPAKTUYECKOMY 3aHATHIO BBl 1OJKHBI HA4aTh C 0O3HAKOMIICHUS
C TUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIH OTpPa)KaeT COJAEp)KaHHE MPEIIOKEHHOW TEMBI.
TmarenbHOE MPOAYMBIBAaHHE U U3yYEHHE BOIPOCOB IJIaHA OCHOBBIBAETCS Ha MPOPAOOTKE TEKY-
IIEro MaTepHaa JISKIUH, a 3aTeM U3y4eHHsI 00s13aTeIbHON U IOTIOIHUTENILHON JIUTEPATYPHI, pe-
KOMEH/IOBaHHOI K JaHHON Teme. Bce HOBBIE MOHATHS MO U3ydyaeMoil TeMe HeoOXOIUMO BBI-
YYUTHh Hau3yCTh U BHECTH B IJIOCCApHUil, KOTOPBIH 11€71ecO000pa3HO BECTH C CaMOro Hadaua u3y-
YEeHHS Kypca.

Pesynprar Takoit paboThl AOJDKEH NPOSIBUTHCA B Barel crmocoOHOCTH cBOOOAHO OTBe-
TUTh Ha TEOPETHUECKHUE BOMPOCH! MPAKTUKYMa, BHICTYIAaTh U Yy4aCTBOBATh B KOJUIEKTUBHOM 00-
CYXXJIGHUU BOIIPOCOB M3y4aeMOM TEMBbI, MPABHIBHO BBITIOIHITH MPAKTHYECKHE 3aJaHUS U KOH-
TPOJIbHBIEC PAOOTHI.

B mporecce moAroTOBKH K MPaKTHYECKUM 3aHATHSAM, Bam Heo0X0oauMo 00paTHTh 0cob0e
BHHUMaHUE Ha CAaMOCTOSITENIbHOE M3y4yeHUE PEKOMEHJOBaHHOM nuteparypsl. [lpu Bceil monHoTe
KOHCIIEKTUPOBAHUS JICKIIMH B HEW HEBO3MOXKHO HM3JIOKUTh BECh MaTepUall W3-3a JMMHTA AyIIH-
TOpHBIX yacoB. [loaToMy camocrosiTenbHas pabora ¢ y4eOHMKAMH, Y4€OHBIMH MOCOOUSMH,
HAay4YHOH, CIIPAaBOYHOM JIUTEPATYPOMl, MaTepruaJaMi NEPUOANYECKUX U3JaHuil 1 HTepHeTa sB-
nsietcst HaubOomnee 3()PEKTUBHBIM METOJIOM IOJYYE€HUS IOMOJHUTEIBHBIX 3HAHHM, MO3BOJIAET
3HAYUTEIFHO aKTUBU3UPOBATH MPOIIECC OBIAJICHUS WH(OpMaIneH, crmoco0CTByeT 0ojee rrydo-
KOMY YCBOGHUIO M3y4aeMoro marepuana, popmupyet y Bac oTHoleHre K KOHKPETHOM mpobiie-
Me.

PexoMengauuu mo padore ¢ auTepaTypoil.

Paboty c nureparypoil nenecooOpa3HO HayaThb C M3ydeHHUs OOLIMX paboT Mo Teme, a
TakXe yueOHHMKOB U y4eOHBIX mocobuii. Jlanee pekoMeHayeTcs nepeiTH K aHanu3y MoHorpaduit
U CTaTeil, pacCMaTPUBAIONINX OTJEIbHBIC ACTEKTHl MPOOJIeM, M3ydaeMbIX B paMKax Kypca, a
Takke  O(QUIMATbHBIX  MaTepUAJOB W  HEONYOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4dHO-
UCCIIEIOBATEIBCKUE PAabOTHI, TUCCEPTALINH), B KOTOPBIX MOTYT COZEPKATHCS OCHOBHBIE BOIIPOCHI
U3y4aeMoi MpoOIIEMBI.

PaboTy ¢ ucTOUHMKaMu HaJI0 HAYMHATH C O3HAKOMHTEIBHOTO YTCHUS, T.€. IPOCMOTPETh
TEKCT, BBIZIISAS €r0 CTPYKTYpHbIE eMHUIbL. [Ipyu 03HaKOMUTEIbHOM YTEHHUHU 3aKJIaJKaMu OTMe-
YarTCs T€ CTPAHUIIBI, KOTOPBIE TPEOYIOT 00Jiee BHUMATEIBLHOTO H3yUCHHUS.

B 3aBHCHMOCTH OT pe3yNnbTaToB O3HAKOMHUTEIBHOTO UTEHMs BbIOMpAeTCs NasbHEeHIuit
croco6 paboThl ¢ UCTOUHUKOM. Eciu 11 pa3perienns nocTaBiIeHHON 3a1auu TpeOyeTcs u3yue-
HUE HEKOTOPHIX ()ParMEeHTOB TEKCTa, TO HCIOJb3YyeTcs MeTo] BbIOOpo4yHOro ureHus. Eciu B
KHUTE HET TOJPOOHOTO OTJIaBIICHUS, CIeNyeT OOpaTHTh BHUMAaHHE YUEHHKA Ha TpEJMETHBIE U
UMEHHbIE yKa3aTesH.

N36pannpie pparMeHTHI WM BECh TEKCT (€CJIM OH IETMKOM MMEET OTHOIIECHUE K TEME)
TpeOyIOT BAYMYHMBOT0, HETOPOIUIMBOIO YTEHHS C «MBICJICHHOM MpopaboTkoii» Marepuana. Takoe
YTEHHE TPEAToNaraeT BhIIeIeHUe: 1) TTIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE cielyeT OOpaTUTh Ha TO, BHITEKAET TE3HUC U3 apTyMEHTOB WU HET.

Heo6xoanMo Takxke MpoaHATM3UPOBATh, KAKKE W3 YTBEPKICHUN aBTOpa HOCAT MpoOIIe-
MaTUYHBIN, TUIIOTETUYECKUN XapaKTep, U YIOBUTh CKPBHIThIE BOIPOCHI.

[ToHsATHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOIUT JAJIEKO HE Cpasy.
Hawnyummii crioco6 Hay4uThCS BBIIENATh ITIABHOE B TEKCTE, YJIaBIMBATh MPOOJIEMAaTUUHbIHN Xa-
paKkTep yTBEP)KACHUH, 1aBaTh OIEHKY aBTOPCKOW MO3UIMH — ATO CPAaBHUTEIHHOE YTEHHE, B XO/IC
KOTOpOro Bbl 3HaKOMHTECH C PA3IMYHBIMM MHEHUSIMH TI0 OJJHOMY U TOMY € BOIIPOCY, CPaBHH-
BaeTe BECOMOCTh U JI0Ka3aTeJIbHOCTh apryMEHTOB CTOPOH U JieJaeTe BhIBOJ O HauOobIlel yoe-
JUATEJIBHOCTH TOW WJIM MHOW MO3ULIUH.
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Craenyronmm 3TarnoM padoThl ¢ IUTEPATyPHBIMH HCTOYHUKAMHU SBJISIETCS CO3AaHUE KOH-
CIEKTOB, (PMKCUPYIOIIUX OCHOBHBIE TE3UCHI M apryMEHThl. MOXHO JenaTh 3aluCy Ha OTAENb-
HBIX JIUCTaX, KOTOPBHIE MOTOM JIETKO CHUCTEMATHU3UPOBATh 10 OTAEIBHBIM TEMaM H3Yy4aeMOI0
Kypca. Jpyroi cnoco0 — 3TO BeACHHE TEMaTHUYECKHX TETPaJeh-KOHCIIEKTOB IO OJHOW KaKOM-
m0o Teme. bonbime cnenuanbHble paboOTHl MOHOTPAaHUUECKOrO XapakTepa IesecooOpasHo
KOHCIIEKTUPOBATh B OTACIBHBIX TETPAIsiX. 37€Chb BaKHO BCIIOMHHUTH, YTO KOHCIIEKTHI MUILIYTCS
Ha OJIHOM CTOpOHE JIMCTA, C MOJISIMHU U JOCTAaTOYHBIM I UCIIPABJICHUS U PEMAPOK MEXCTPOU-
HBIM PAacCTOSIHMEM (3TH IpaBHJia COOIIOIAIOTCS JUIs yIoO0CTBa penakrupoBanusi). Eciau B KoH-
CIIEKTaX MPUBOMASTCS LUTAThI, TO HEIIPEMEHHO JOJKHO OBITh JIAaHO yKa3aHWE HAa MCTOYHUK (aB-
TOp, Ha3BaHUE, BBIXOAHbIE NaHHbIe, No cTpaHuIlbl). BrnocnencTBuu sta uHQOpMAM MOKET
OBITH UCIIOJIB30BAHA IIPU HAITMCAHUU TEKCTa pedepara MM Ipyroro 3a1aHusl.

Taxum o6pazom, mpu paboTe ¢ UICTOYHUKAMU U JINTEPATYPOIl BAXKHO YMETh!

—  COIOCTaBJISATh, CPaBHHUBATh, KJIACCU(PUIUPOBATH, TPYNIUPOBATHh, CUCTEMATU3UPOBATH HH-
(dopMaIuio B COOTBETCTBUU C ONPE/ICIICHHON Y4eOHOM 3a/1aueii;

—  0000maTh Mory4eHHY0 HHPOPMAIIUIO, OIIEHUBATH MPOCITYIIAHHOE U TIPOYUTAHHOE;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICIO0 COOOIICHHS; COCTABIIATH TUIaH, (POPMYIHUPOBATH TE3UCHI;

— TOTOBUTbH U IPE3EHTOBATH PAa3BEPHYTHIE COOOIECHUS THIIA TOKIIA/Ia;

— paboTtarh B pa3HBIX peKUMax (MHIWBHAYAIbHO, B Iape, B TPYIIE), B3aUMOACUCTBYSI APYT C
ApYrom;

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOH JICHUCTBUS;

— oOpaiuarbcsl 32 HOMOUIbIO, JONOJHUTEIBHBIMU Pa3bsICHEHUSIMU K IPENOAaBaTelio, APyruM
CTYJCHTaM;

—  TI0JIb30BAThCS JIMHTBUCTUYECKON WJIM KOHTEKCTYaJbHOW JOTaJKOW, CIOBApSIMH Pa3InYHOIO
XapakTepa, pa3IMyHOro poja MOJACKa3KaMH, OTIOpaMU B TE€KCTEe (KIFOUYEBBIE CIIOBA, CTPYKTY-
pa TekcTa, mpeaBapsitonas nHpopmanus u ap.);

—  HUCHOJB30BaTh INpPU TOBOPEHUM U MHUCbME Nepudpa3, CUHOHUMHYHBIE CPEJCTBa, CJIOBa-
OTHCaHUs OOIIUX MOHITHHA, Pa3bsICHEHUS, TPUMEPHI, TOJKOBaHUS, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WK Niepedpa3zupoBaTh peruinky codeceJHUKa B MTOATBEPIKICHUU TOHUMaHUS €ro
BBICKA3bIBaHUS WJIN BOIIPOCA;

— o0paTtuTtbcs 3a MOMOIIBIO K cO0ECEHUKY (YTOUHHUTH BOIIPOC, IEPECTIPOCUTD U Ip.);

—  HUCIOJIb30BaTh MUMHUKY, JKE€CTHI (BOOOIIE U B TEX CIy4yasiX, KOrJa sI3bIKOBBIX CPEJCTB HE XBa-
TaeT JIJIS BRIPAKECHUS TE€X UM MHBIX KOMMYHHKATUBHBIX HAMEPEHUHN).

IHoaroroBka K NpoMeKyTOYHOM aTTeCTALMU.
ITpu noAroTOBKE K MPOMEKYTOUHON aTTECTALMU LeJIeCO00pa3HO:
- BHUMATCJIBHO U3YUYUTH MEPCUYCHDb BOIIPOCOB U ONPECACINTE, B KAKUX MCTOYHHUKAX HAXOOATCA
CBEJIeHUs], HEOOXOAUMBIE JJIsl OTBETa HA HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBHUTb KpaTKHe KOHCIIEKTHI OTBETOB (IIJIaHbI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax AMCLUILIMHBI MCHONB3YIOTCS ayIUTO-
puH, KaOMHETHl U Ja00paTOpUu, OCHAIIEHHBIE HEOOXOIUMBIM CHEIMAIM3UPOBAHHBIM 000y 10-

BAaHUCM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro o0ecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKyMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluu

MebGenb: yueOHas Mebenb
TexHuueckue cpercTBa 00yueHus:
9KpaH, MPOEKTOP, KOMIBIOTEP

yueOHBIC ayTUTOPHH IS
MPOBEACHUS 1a00PaTOPHBIX PabOT

Meobenp: yuebHas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KopmopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / JIunensus Ne744750 Gec-
cpouHas morosop 35-03/175 ot
21.12.2010 1.

Mathcad 15 / JInnensns Ne8A 1462152
OeccpodHasi.

MATLAB R2013b / JIuuen3zust Ne537913
beccpouHasi.

s camocTosTeNbHOM paboThl 00yYaroIMUXCs IPEyCMOTPEHbI TOMEIIEHUS, YKOMILIEK-
TOBaHHbIE CHEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOI TEXHHKOH C BO3MOX-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedyeHreM J0CTyIa B AJIEKTPOHHYIO UHDOP-
MaIlMOHHO-00pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.

HanmeHnoBanue moMenieHui
JIJISE CAaMOCTOSITEIIbHOM
PpaboTHI 0OYJAOIIIHXCST

OcCHaIIeHHOCTh TIOMEIIEHUH IS
CaMOCTOSITEIBHOM PaOOThI 00YJAIOIINXCS

IlepedeHb TUIIEH3MOHHOTO MPO-

rpaMMHOro obecneuenus / Pex-

BH3UTHI IOATBEPIKAIOIIETO J10-
KyMEHTa

ITomemenue gusa
CaMOCTOSATENILHOM PaboThI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnnoTexn)

Meo0ens: yuebHas mebenb

KoMIuUTeKT criennantu3npoBaHHON MeOeITH: KOMITh-
IOTEPHBIE CTOJIBI

O0opynoBaHue: KOMIIBIOTEPHAsI TEXHUKA C MO/
KJIFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTn «HTepHET» U I0CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNIbHOM opra-
HU3aIlnH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee 10CTY K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluen-
3us Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

TTomemenne mis
CaMOCTOSTEIIFHOU pabOTHI
obyuaromuxcs (ayma. 333/A)

Mebenn: yaebHas medemnb

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C IO~
KIIFOYEHUEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTH «/HTepHET» U T0CTY-
TIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITHOHHOE 000-
pyaoBaHue, obecreyrBaroliee 10CTyI K CETH HH-
TepHeT (IPOBOIHOE COSAMHEHHUE U OECIIPOBOIHOE
coeiuHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jluuensus
Ned4964701
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA U
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJIsSl YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTECTALUU.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0sl MEPONPHUSATHS MO OLIEHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOU paboThl. MeponpHsTHs TEKYIIEr0 KOHTPOJIS YCIIEBAeMOCTH IpUBEACHBI B Tabmme 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-

HAdCHIe Haumenosanue dopma KOHTPOIA

[P0l [ Xumu3M npoliecca CUHTE3a YIJIEPOJAHBIX HAHOMATEPHUAJIOB. onpoc

[1PO2  |B3auMOCBs3aHHBIH TETIO-MACCOTIEPEHOC TIPU CHHTE3€ yrJie- onpoc
POJHBIX HAHOMATEPUAJIOB.

P03 TennoBoii 1 MaTepuanbHBIN OaTaHC peakTopa CUHTE3a yriie- onpoc
POJHBIX HAHOMATEPUAJIOB.

[TP04  |Ouenka skoHOMHYEcKOro 3(hdexTa HaHOMOAUPHUIIMPOBAHUS onpoc
MaTepHaJIOB.

1IPO1 W3mepeHust yaenbHON MOBEPXHOCTH M PACIpPEAENIEHUsT MUKPO- 3almTa
Y HAHOTIOP

P02 OnpeneneHus TEPMUUECKON CTAOUIBLHOCTH YTIIEPOAHBIX HAHO- 3almTa
TpYOOK

JIPO3  |Pacmpenenenue yriaepoJHbIX HAHOTPYOOK B )KHMIKUX Cpeliax 3alInTa

TIP04 N3yuenue cpaBHUTENBHOW 3PPEKTUBHOCTH METOJOB MEXaHO- 3aIuTa
AKTUBALIMU YTJIEPOJIHBIX HAHOMATEPHAIIOB

7.2. IIpoMekyTOUHAS aTTeCTALUS
@DopMbI TPOMEXKYTOUHOH aTTeCTALUH 110 TUCIMITIIMHE IPUBEIEHBI B Tabuue 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

®dopma
OTYETHOCTH

O0o3HaueHne Ounas

3au(01 3auer 3 ceMecTp

13—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIC CPEJICTBA COOTHECEHBI C Pe3yJIbTaTaMy O0yUYECHHS M0 TUCIUIUIMHE W WHINKA-

TOpaMH JOCTHIKCHUA KOMH@TCHHHﬁ.

NJI-2 (TIK-1). YMeer miaHupoBaTh AEITEIBHOCTD 110 Pa3paboTKe MPOIYKIIMHA U TEXHOJIO-

THYCCKUX MPOLECCCOB €€ N3Ir0OTOBJICHUSA

Pe3yJ'II>TaTH 06yqu1/m KOHTpOJ'H)HI)Ie MCPOIIPUATUA

3HAHHUC KOHCTPYKTHBHBIX 0COOEHHOCTEH OCHOBHOT'O 060py,Z[OBaHI/I${

JUISL TIPOLIECCOB MOJIYYEHUs U3Aeauil Ha 0a3e HAaHOCTPYKTYpPHBIX Mare- |TTPO1, TTP02, 3au01

pHaJioB

YMCHUC IIJIAHUPOBATD MMOATOTOBKY U BBINIOJIHCHUC OKCIICPUMCHTAJIb-
HBIX I/ICCHeI[OBaHI/Iﬁ B 00J1aCTH HAHOTEXHOJIOT U

JIPO1, JIPO2, JIPO3

BJIaJICHHE HaBbIKaMH cOopa mHpoOpManuu, HEOOXOIUMON IS TPOBE-
JICHUs] TEOPETUUYECKUX MCCIIEJOBaHUI B 00JaCTH HAHOTEXHOJIOI Ui

I1P04, JIP04

aJIOB.

3ananus k onpocy I1P01

1. Buasl HCXOJHOTO YTIIEPOICOACPIKAIIETO CHIPhSI AJISi CHHTE3a yIIIEPOAHBIX HAaHOMATepH-
2. TemmnepaTypHbIe pEKHUMBI ITPOIIECCOB CHHTE3a YTIIEPOIHBIX HAHOMATEPHAJIOB.

3. Bupl kaTanu3aTopoB MpOLECCOB CHHTE3a YIIIEPOIHBIX HAHOMATEPHUAIIOB.

4. OCHOBHBIE XHMUYECKHE PEAKIINH B MPOLIECCE CHHTE3a YIIIEPOIHBIX HAHOMATEPHAJIOB.

5. TennoBeie 3G deKTh peakluii CHHTE3a YTIIEPOIHBIX HAHOMATEPHUAJIOB.

3ananus k onpocy 11P02

1. Bausuue THUAPOANHAMHUYCCKUX YCJIOBI/Iﬁ Ha IMPOLECChI TCIJIIO-MACCOIICPEHOCA NTPHU CHH-

TE3C YIJIICPOAHBIX HAHOMATCPHAIOB.

2. BiusiHue TemmepaTypHbIX YCIOBHM Ha MpPOLECCHl TEIIO-MacCoNepeHoca MpH CUHTE3e

YIJIICPOAHBIX HAHOMATCPHUAIOB

3. KoHBeKTHBHBIH TEINIOOOMEH B MPOIIECCaX CHHTE3a YIIICPOJHBIX MATEPHAJIOB.
4. JIyuucTblii TETIOOOMEH B MPOIEccaxX CHHTE3a YIIIEPOIHBIX MAaTEpUANIOB.
5. MaccormepeHoc B mporieccax CHHTE3a YIIIePOJHBIX MaTepHAIOB.

3aganus k onpocy [TP03

1. 3aKOHBI COXpaHEHUS SHEPTHUH U BEIICCTBA.

2. 3aKOHBI COXpaHEHUs PHEPTHUH U BeliecTBa B quddepeHnuansHoi Gopme.

3. TeroBoii 6amaHC peakTopa CHHTE3a YrIIEPOAHBIX HAHOMATEPHAJIOB.

4. MatepuanbHbIid OallaHC peakTopa CUHTE3a YIIIePOIHBIX HAHOMATEPHUAIIOB.

5. OrneHKa TEIUIOBBIX TOTEPh PEaKTOpa CUHTE3a YIIIEPOIHBIX HAHOMATEPHAIIOB.

3aganus k onpocy [1P04

1. Onenka yJenbHON CTOUMOCTH YTIIEPOICOAEPIKAILETO ChIPBSI.

2. O1eHKa yJIeNbHOM CTOMMOCTH KaTalu3aTopa.

3. OneHKa yJesIbHOM CTOMMOCTH PAaCXOIHOTO ChIPbsl U MaTEpHAIIOB.
4. OueHka yenabHbIX 3HEprosarpar.

14—
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5. OneHka KanuTaiabHbIX 3aTparT.
Bomnpocs! k 3amuTte nadopatopHoii padotsr JIPO1

1. Metoap! U3MEpEeHUs YAETbHON MOBEPXHOCTH TOPUCTHIX MaTEPHAIIOB.

2. [TpuGopsb! 175t U3MEpEeHUs! yAETIbHONU MOBEPXHOCTU MOPUCTHIX MAaTEPUAIIOB.

3. Meroauka MOATOTOBKH OOpa3LOB A U3MEPEHHs YACTbHOW MOBEPXHOCTH MHUKPO- U
HAHOIIOP.

4. Metoiuka n3MepeHus yAeIbHON OBEPXHOCTH MUKPO- U HAaHOIIOP.

5. Meroaunka 00pabOTKH pe3yJbTaTOB U3MEPCHUIA.

Bormpocs! k 3amuTe naboparopuoii padotsr JIP0O2

1. MeToibl U3MEPEHUsI TEPMHUECKON CTAOMIIBHOCTH YIIIEPOJIHBIX HAHOMATEPHAJIOB.
2. InddepeHIHaTbHBIA TEPMUYSCKUN aHATTN3.

3. TepmorpaBumeTpus.

4. MeToiMKa OI[CHKH TEPMUYECKON CTAOMIILHOCTH YIIICPOIHBIX HAHOMATEPHAIIOB.
5. Metoauka 00paboTKH pe3yabTaTOB H3MEPEHHIA.

Bormpocs! k 3amnuTe 1adboparopHoii padotsl JIPO3

1. Bu/pl B3aMMO/ICHCTBHSI YIIIEPOIHBIX HAHOTPYOOK C KHIKOCTSIMH.

2. BausiHre MeXaHU4eCKOro MepeMelIMBaHus Ha paclpeeCHUE YIIIEPOIHBIX HAHOTPYOOK
B KUIKOCTH.

3. BausiHue yibTpa3ByKOBOTO BO3JICHCTBHSI Ha paclpe/ieieHue yriIepOAHbIX HAHOTPYOOK B
JKHAJIKOCTH.

4. BiusiHre OBEPXHOCTHO-aKTUBHBIX BEIIECTB Ha pacrpeeieHue YIriepOIHbIX HAHOTPY-
0OK B JKHIKOCTH.

5. Bausinue TemrepaTypHbIX YCIOBHI Ha paciipeieieHiue YIiepoaHbIX HAHOTPYOOK B JKH -
KOCTH.

Bomnpocs! k 3amute nabopatopHoii padotsr JIP04

1. Buapl MexaHOAKTHUBAILIMU YIIIEPOAHBIX HAHOMATEPHAIIOB.

2. Buyipl 000pyoBaHus [UII MEXaHOAKTUBAIIUH YTIIEPOAHBIX HAHOMATEPHUAIIOB.

3. OmeHka yJenbHBIX DHEProsarpar Ha MpoIecc MEXaHOAKTHBAIMH YIJIEPOJHBIX HAHOMA-
TEPUAJIOB.

4. BnusitHue BpEMEHU IMpollecca MEXaHOAKTHBAIIMH YIIIEPOJHBIX HAHOMATepHAIIOB Ha Kaye-
CTBO IPOJIYKTA.

5. Kputepuu cpaBHEHHS METOJIOB MEXaHOAKTUBAIIUH YTIIEPOJIHBIX HAHOMATEPHAJIOB.

Teopernueckue Bompocs! k 3a4ety 3au0l

1. Knaccudukanuys nporeccoB CHHTE3a yriIepoIHbIX HAHOMATEPHAIIOB.

2. Buasl 060pymoBaHust 1711 CHHTE3a YTIIEPOIHBIX HAHOMATEPHAJIOB.

3. Knaccudukarus yriiepoIHbXx HAHOMaTEPHUAIOB.

4. I'a30BO€ M KHUJKOE YIIEPOJCOACPKALIEE ChIPbE JUIsl IPOU3BOJACTBA YIVIEPOAHBIX HAHO-
MaTepHUaJIOB.

5. Meroasl NOIy4eHUs KaTaIu3aToOpPOB JJIs CHHTE3a YIVIEPOJAHBIX HAHOMATEPHAIIOB.

6. OU3UKO-MEXAaHUYECKUE XAPAKTEPUCTUKHU YIIIEPOIHBIX HAHOMATEPHAJIOB.

7. Tennmogpusnyeckue XapakTepPUCTUKU YTIIEPOJIHBIX HAHOMATEPHATIOB.
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8. XMMHUYECKHE XapaKTePUCTUKH YTIIEPOJIHBIX HAHOMATEPUAJIOB.

9. CriocoOs1 MoaudUIMPOBaHUS U (PYHKIMOHAIN3ALNN YIIIEPOIHBIX HAHOMATEPHAIIOB.

10. MeTo1b1 AMCIEPTUPOBAHUS YTIEPOAHBIX HAHOMATEPHUAIIOB.

11. Meroas! pactipesieiieHusl YTIEpOAHbBIX HAHOMATEPUAIOB B XKHUAKUX U BA3KUX Cpeax.

12. MeToapl TMarHOCTUKUA Ka4ecTBa OOBEMHOTO paclpeiesieHus] YTIepOAHBIX HaHOMATe-
pHAJIOB.

13. HanomouunupoBaHHbIE pagHoOOTIONAIONINE U TATbBAHUYECKUE TTOKPBITHSIL.

14. HanomomuduimpoBaHHbie (PHIIBTPHI 71 Ta30B M )KUIKOCTEH.

15. HanomonudunmpoBanHbie aBTOMOOMIIEHBIC U aBUAITMOHHBIE MTOKPBIIITKH.

16. HanomonudunrpoBaHHble MOTOPHBIE Maciia, KOHCUCTEHTHBIE CMa3KHU.

8.2. Kpurepumn 1 mKajabl OeHUBAHUSA

Kaxxnoe MeponpusTie TEKyIEro KOHTPOJIs yCIIEBAEMOCTH OLIEHUBAETCS 110 IIKAJIe «3a4Te-
HOY, «HE 3aYTCHO».

O1eHKa «3aYT€HOY» BBICTABIIAETCS 00YyYaroleMycCsl IPH BBIMOJIHEHUH BCEX YKa3aHHBIX IO-
kazateneit (Tabiuma 8.1), momycKarTCs HECYIIECTBEHHbIE HETOYHOCTH B U3JI0KEHUH U OPOpM-
JICHUM MaTepuala

[Ipu HEBBIMONIHEHUHN XOTsSI ObI OJHOTO M3 MOKAa3aTesel BBICTABISETCS OLIEHKA «HE 3a4Te-
HOY.

Tabmuna 8.1 — Kputepun orieHHBaHUSI MEPOITPUATHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaumenoBanue,
[Tokazarens
0003HAYCHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00beMeE;
1o J1abopaTopHOW paboTe MPEACTaBICH OTYET, COACP AN HEOOXO0IUMbIE
JlaboparopHas pacueTsl, BEIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
paborta OOBaHUSMU;
Ha 3alIuTe JJa0opaTOPHOU PabOTHI TaHbI MIPABUIIbHBIE OTBETHl HE MEHEE UYeM
Ha 50% 3a7aHHBIX BOIIPOCOB
Ormpoc JTaHbI MPABHJILHBIC OTBETHI HE MeHee yeM Ha 50% 3aJaHHBIX BOITPOCOB

[Tpu oueHMBaHUU PE3YyIBTATOB OOYUEHHMS MO AUCLUILIMHE B XOJE MPOMEKYTOYHOU aTTe-
CTallUU UCIIOJIB3YIOTCS CIAEAYIOINE KPUTEPUH U IIKAJIBI.

3auer (3aull).

3a/laHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha moAroToBKy: 45 MUHYT.

OrneHka «3a4TeHO» BBICTABIISETCS 00yJarolIeMycsl, €CIIM OH 3HAeT IPOrpaMMHBIN MaTepu-
aJl, TPaMOTHO M IO CYIIECTBY M3J1araeT €ro, He JOMYyCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBE-
Tax Ha BOIPOCHI.

OrneHka «He 3a4T€HO» BBICTABISAETCA O0YYarOIIEMYCsl, KOTOPbI He 3HAeT 3HAYMTEIbHOM
YacTH MPOTrPaMMHOI'0 MaTepuaa, A0MYCKAaeT CYIIeCTBEHHbIE OIIMOKH B OTBETaX Ha BOMPOCHI.

Pesynprar 00y4yeHus: MO JUCHMIUIMHE CUUTACTCA JOCTUTHYTHIM NPH MOIy4YE€HUH 00ydaro-
IIMMCS OLIEHKU «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILIO», KOTINYHO» MO KaKIOMY U3 KOH-
TPOJIBHBIX MEPOIIPUATUH, OTHOCSIIUXCS K JAHHOMY pe3yJabTaTy 00ydeHusl.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA 1O AMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 0OyueHus (Tad-
auna 1.1), COOTHECEHHBIX C MHIMKATOPAaMU JOCTH)KEHUS KOMIETCHIIMHA U IIeJIbI0 pean3aluu
OIIOIL.

JucuumimHa BXOJWUT B COCTaB 4YacTH 00pa3oBaTelNbHOW Mporpammbl, (HopMHpyeMoi
YYaCTHUKAMU 00pa30BaTEeIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraThl 00y4eHHs 10 JUCHUTUINHE

Kox, HammMeHoBaHHE

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
VHJIUKaTopa Y yd AL

IIK-1 Cnoco0eH ocyiecTBJIAATH ILIAHNPOBaHNE, IOCTAHOBKY H NPOBeeHNe TeOPeTHYECKHUX
1 IKCIIEPUMEHTAJTbHBIX HCCJIEI0BAHUI B 00J1ACTH HMHKEHEPHBIX HAHOTEXHOJIOTH i

(DOPMYJ'II/IpyeT 9TaIlbl IOATOTOBKH K pa60Te 060py,HOBaHI/I$[ 10

NJI-2 (ITK-1) MPOM3BOICTBY HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB

VYMeeT mIaHupoBaTh aestenb- | OCymecTBisieT BBIOOp HHCTPYMEHTOB U OCHACTKH ISt 000py-
HOCTb [0 pa3paboTKe mpo- JIOBaHMUs 1O TIPOU3BOJICTBY HAHOCTPYKTYPUPOBAHHBIX MATEPH-
JYKIIMU U TEXHOJIOTHYCCKAX | aJlOB

IIPOLIECCOB €€ U3TOTOBJICHUSA Omnpenensier TUMOBbIE HEUCIIPABHOCTH 000PYI0BaHUS IO IIPO-
M3BOJCTBY HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB

PesynbTarsl 00yueHus: o JUCHUILUIMHE AOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIAaHOM.

WMHaukaTtopel AOCTHXKEHHUST KOMIETEHIMH CUUTAOTCS C(HOPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUECHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0beM JUCHUIIIIMHBI COCTABJISACT 4 3ayeTHBIE CAUHUIBI.

Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUINHEI (B aKaJIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00ydeHHs
Buer pabor Oq; o
ceMecTp

Konmaxkmmnasn paboma 49
3aHATHS JICKIIMOHHOTO THIIA 16
71a00paTOPHBIC 3aHATHS 32
MPAKTUYCCKHUE 3aHATHUS 16
KYpPCOBOE€ IPOESKTUPOBAHUE 0
KOHCYJIbTaIlH 0
MIPOMEKYTOUHAS aTTeCTAlUs 1
Camocmoamenvuasn paboma 95

Bcezo 144
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3. COAEP) KAHUE JUCIUITJINHBI

Paszgea 1. Beenenue. Llensb u 3agaum kypca, ero cTpykrypa u coaepxxkanue. Hanorex-
HOJIOTMH KaK 00J1aCTh HAYKU U TeXHUKH.

Lenp 1 3amaum Kypca, ero CTpykTypa u coaepkanue. [lonsitue u pazpurue HaHOTEXHOJIO-
ruid. [I[pumMeHeHre HaHOTEXHOJIOTUI B PA3JIMYHBIX OTPACIISIX

[IpakTrueckue 3aHATHS
ITPO1. N3ydyeHnne METOAOB MOBBIMIEHUS PEMOHTONPUTOAHOCTH HM3JEIUA MAIIMHOCTPOU-
TEJIBLHOTO MIPOU3BOCTBA

JlaboparopHbie pabOTHI
JIPO1. MeHeHKMEHT TEXHHYECKOTO O0CITYy)KUBAHUS U PeMOHTA. TEPMUHBI U OIIPEICIICHHS.

Pa3znea 2. TexHosiornyeckue 0COOEHHOCTH NMPUMEHEHUS] HAHOTEXHOJIOTUI B MAIIMHO-
CTPOCHUH

Caepxriutactuueckast popmoBka U n1updysnonHas cBapka. CyIIHOCTh METOAOB CBEpXILia-
ctrueckor popMoBKU U UG dy3noHHOH cBapku. O6nacTs npuMeHeHns. HaHOCTpyKTypHupoBaH-
HBI METAJUIOpEXKYIIUN MHCTpyMeHT. HaHoaOpa3uBHBIM MHCTPYMEHT. AJIMa3HOE HaHOTOYEHHE.
MOHOIUTHBIN TBEPAOCIUIABHBIM MHCTPYMEHT C MHOTOCIOWHBIM MYJIBTUKOMIIOHEHTHBIM HaHO-
CTPYKTYPUPOBAHHBIM IOKpPBITHEM. BOCCTaHOBIEHHE pEXyIIUX CBOWCTB MHCTpyMeHTa. Paspa-
00TKa U M3rOTOBJIEHHUE CIEUAIBHOIO HUHCTPYMEHTA.

CBepxTouHbIE CTaHKHU JuId HaHOO0OpaOoTKu. CTaHKU [Tl TOKapHOU HaHO0OpaboTku. O0pa-
OarbiBatole 1eHTpbl. lnudoBanbHble CTaHKU. DIEKTPOXUMHYECKHE M AJIEKTPOPU3NUYECKUE
CTaHKHU.

IIpakTHueckue 3aHATUS

[TP02. M3yueHne MeTOI0B OPTaHU3AINH M TIPOBEICHISI PEMOHTa OCHOBHBIX BHJIOB 000pY-
JIOBaHUs 110 MPOU3BOACTBY HAHOCTPYKTYPUPOBAHHBIX MaTepHaIoB. PacyeT TpyIOEeMKOCTU BBI-
IIOJIHEHHMS OlIepalliii PEMOHTA.

JlaGopaTopHbie pabOThI
JIP02. O6opynoBaHue MO MPOU3BOACTBY HAHOCTPYKTYPHUPOBAHHBIX MaTEPHANIOB KaK 00b-
C€KT TCXHHUYCCKOI'O O6CHY)KI/IB3HI/I${ U pEMOHTA

Pazgen 3. Cneunduxa yciaoBuil padoTbl 1 OCHOBHbIE NMOKA3aTeJIM HAAEKHOCTH Ma-
IIMH ¥ 000py10BAHMS NMPHU IKCILIYATALNH

Knaccmbnxaum{ OKCILTYaTallTUOHHBIX CPEA IO MCXAaHU3MY HUX BSaHMOHeﬁCTBHﬂ C KOH-
CTPYKLIMOHHBIMU MaTepHallaMu, UCHOIb3yeMbIMU B 00OopymoBanuu. Knaccudukaius mpoiec-
COB, BBI3BIBAIONIUX OTKa3bl 000pymoBaHus. [lokazaTenn HaaeKHOCTH OOOPYAOBAHHS TPH IKC-
rryaTanuu. OleHKa HaJe)KHOCTH 000PYAOBaHUS MIPH IKCILTyaTalllu.

[TpakTHyeckue 3aHATHS
[TP03. M3yueHue OCHOBHBIX MpaBWJI OQPOPMIIEHUS PEMOHTHBIX YepTEXKel, MapIIPYTHBIX U
OIIEpPALMOHHBIX TEXHOJIOTMUECKUX KapT. 3aII0OJIHEHNE OTBITHBIX TJOKYMEHTOB.

JlaGopatopHbie paboThI
JIP03. Texuuueckoe oOcmykxuBaHuE 000PYIOBAHUSA MO MTPOU3BOACTBY HAHOCTPYKTYpPHUPO-
BaHHBIX MaTEPHUAJIOB
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Pa3nes 4. [Ipu4uHBI 0TKA30B 000PY10BAHHS MPH IKCIJIyaTAI[UH

Knaccudukanus npuyuH OTKa30B 00OpynOBaHUS, JehopManusi U H3JIOMBI DJIEMEHTOB
obopynoBanusi. I3HOC 31eMeHTOB 000pYAOBaHUS, KOPPOSHOHHOE pa3pylIeHUE HIEMEHTOB 000-
pPYIOBaHMs, KOPPO3MOHHO-MEXaHUUYECKOE pa3pyllieHue 3JIeMeHTOB oOopynoBaHus. CopOIuoH-
HO-MEXaHMUYECKOE pPa3pyLICHHE 3IIEMEHTOB o0opyaoBaHus. OOpa3oBaHHE Ha TOBEPXHOCTIX
000py/10BaHUs OTIIOKEHUHN TBEP/IBIX BEIIECTB.

[IpakTuueckue 3aHATUS

[TP04. V3yueHue METOIMKHU M BBINOJHEHHE pacyeTa MOTPEOHOTO KOJIMYECTBA 3alacHbIX
yacteu juis nporpamMmbl pemonTa win TO. M3ydeHre HOpMaTUBHON TOKYMEHTALIMH 10 PACXOIy
3amyacteil ¥ MarepuanoB. VM3ydenue npaBui oOpMIICHUS JTOKYMEHTOB Ui oOecrieueHus 3ar-
YacTsMHU U Marepuaiamu.

JlaGopaTopHbie pabOThI
JIPO4. PemoHT 000py10BaHus 1O IPOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHUAJIOB

Pa3nes 5. Opranusanusi TeXHH4eCKOro 00C/Iy’KMBaHUsI U PEMOHTA 000pY/10BaAHHUSA

TeopeTnueckre OCHOBBI CHUCTEMBI IIAHOBO-TIPEAYIPETUTEIILHOTO OOCIYKUBAaHUSI U pe-
MOHTa. MeToiuka pa3pabOoTKH OCHOBHBIX [10Ka3aTeJIe CUCTEMBI TIaHOBO-TIPEAYIIPEIUTENBHOIO
pemonTa (III1P). Cuctema IIITP TexHonoruyeckoro o60pyaoBanus HaHOUHAyCTpuH. Opranuza-
1Sl ©KECMEHHOI'0 M CE30HHOI'0 TEXHUYECKOI0 00CIIy)KMBaHUsI 000pYy/10BaHuUs, OpraHu3anus Ie-
PHOJUYECKOT0 TEXHUYECKOTO 00CmyKuBaHus o0opynoBanusi. Opranusaiusi TEXHHUYECKOTo Jua-
THOCTHPOBaHUs 00opynoBanus. Opranu3anus TEKyIero peMoHnTa odopyaoBanus. OpraHnu3amnus
KalUTaJIbHOIO PEMOHTA 000PYy10BaHUSI.

[TpakTHyeckue 3aHATH

[TPOS. Beibop coctaBa  TEXHOJIOTMYECKOTO  OOOpYyIOBaHUS  JJII  PEMOHTHO-
BOCCTAHOBUTEJIBHOTO IPOU3BOACTBA HA OCHOBE TEXHOJOTMYECKOTO IMPOIECCa U3TOTOBJIEHUS U
BOCCTAHOBJICHUS JieTaliell o0opyaoBaHusi. Pacdyer 001iell CTaHKOEMKOCTH U TPYIAOEMKOCTH OTle-
paruii B peMOHTHOM MPOU3BOJCTBE. Pacuer komndyecTBa OCHOBHOTO (TEXHOJIOTMUYECKOTO) 000-
pynoBanus, K03pUIUEHTA 3aTPY3KH.

JlaGopaTopHbie pabOThI
JIPOS. IToka3aTeny CUCTEMbI TEXHUYECKOTO OOCITYKUBAHUS U PEMOHTA

CamocrosTenbHas pabora

CPO1. PeMOHT noBpexIeHUH 1IETOCTHOCTH U (DOPMBI anmapaToB EeMKOCTHOTO THUIIA.
CP02. PeMOHT Tem1000MEeHHOI anmapaTypsbl.

CPO03. PeMOHT KOJIOHHOM anmapaTypsl.

CP04. PeMOHT T€XHOJIOTHYECKUX TPYOOIPOBOIOB.

Pa3nes 6. IlepcieKTHBBI pa3BUTHA HAHOTEXHOJIOTHI B MAIIIMHOCTPOCHUH

BHenpeHne HOBBIX HAaHOTEXHOJIOTUYECKUX Pa3pabOTOK B MPOMBINIIEHHOCTH. CoOCTOsIHHE
HAaHOTEXHOJIOTUYECKON OTpacid B COBPEMEHHOM MAIlMHOCTPOEHHUHU. IlepcriekTuBel BHEApEHUs
HAHOTEXHOJIOTHYECKUX pa3paboToOK B MPOU3BOACTBO. [1yTH pa3BUTHS HAHOTEXHOJOTUH B MalllH-
HocTpoeHuH. Co3JjaHue CBEPXMAJIbIX KOIMUI CYIIECTBYIOIIUX MaKpooObeKToB. Pa3zpaboTka 00-
pasioB, HE UMEIOIINX TPAJUIIMOHHBIX aHAJIIOTOB.

[IpakTueckue 3aHATUS
[TP06. U3ydenne (akTOpOB, ONMPEACTSIONINX KAa4eCTBO peMoHTa. llopsmaok mpoBeacHHs
paboT Mo OlleHKE KauecTBa OTPEMOHTHPOBAHHBIX u3aenuid. [lopsmok mpoBeneHUs] MCIBITAHUIMA:
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MNPUEMOYHBIX, NPUCMO-CAATOYHBIX, NCPUOIUUCCKUX, THIIOBBLIX, aTTCCTALIMOHHLIX. I/IsyquHe n
COCTaBJICHUEC NOKYMCHTOB, COCTAaBJICHHBIX IIO pE3yJibTaTaM HCIIBITAHH. OHpCI[eJ'IeHI/Ie 3(1)(1)61(-
THUBHOCTH TCXHUYCCKOI'O 06CJIy)KI/IBaHI/ISI " pCMOHTA.

JlaboparopHbie pabOTHI
JIP06. MaTtepuaibHO-TEXHUYECKOE OOCCICYCHHE CUCTEMbl TEXHHMUYECKOTO OOCITYKMBaHUS
U PEMOHTa
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4. IEPEYEHb YYEBHOWM JINTEPATYPBHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT U1

4.1. YueOHasi IuTepaTypa

1. Tkaues, A.I'. [IpomblilieHHBIE TEXHOJOTUU U UHHOBaMU. O00pyAOBaHUE ISl HAHOUH-
JYyCTPUU W TEXHOJIOTHS €r0 M3TOTOBJICHUs [DIEKTpOHHBIA pecypc]. YueObHoe mocodme./ A.Tl.
Tkaues, M.H. llyoun, A.W. [Tonos. — Tam6o0B. M3marensctBo TI'TY, 2010. — 132 ¢. — Pexxum
noctyna K kaure: http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Pemmens A.A. Matepuanbl B METOJbI HAHOTEXHOJIOTHI [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe mocobue / A.A. Pemnenb, A.A. BaneeBa. — DEKTpOH. TEKCTOBBIC AaHHBbIE. — EkaTepuH-
Oypr: Ypanbckuii denepanpublii yauBepcuteT, 2015. — 136 ¢. — 978-5-7996-1401-0. — Pe-
*KuM noctyna: http:// www.iprbookshop.ru/68346. html

3. bonnpipes B.B. ®ynnameHTanbHble OCHOBBI MEXAaHUUYECKOM aKTUBALlMM, MEXaHOCUHTE3a
¥ MEXaHOXMMHUYECKUX TexHosorui [DnekTponusiil pecypc]| / B.B. bonasipes, E.I'. ABBakymOB,
E.B. bonaeipeBa. — DneKTpoH. TekcToBble AaHHble. — HoBocuOupck: Cubupckoe otaeneHue
PAH, 2009. — 343 C. — 978-5-7692-1063-1. —  Pexum JOCTyMa:
http://www.iprbookshop.ru/15822. htm

4. ®ponoB B.®. Jlekiuu no kypcy «lIpomecchl u anmapaTbl XMMHYECKONH TEXHOJIOTHUN
[DnexTponHsIit pecype] / B.®. ®ponoB. — DnekTpoH. TekcToBbie nanuasie. — CI16. : XMMU3-
JAT, 2017. — 608 C. — 978-5-93808-304-2. — Pexum JIOCTyTa:
http://www.iprbookshop.ru/67349. htm

5. Pynuk @.51. MoHTax, 3KCIUTyaTanuss U PEMOHT O0OpYyIOBaHMs MepepadaThIBAIOLINX
npeanpusTaii [DnekTpoHHbIN pecype] : yuebnuk / @.5. Pynuk, B.H. Byiinos, H.B. FOgaeB. —
OnexTpoH. TekcToBble ganHble. — CIIO. : ['nopa, Ait Ilu Op Menua, 2008. — 294 ¢. — 978-5-
98879-064-8. — Pexxum nmoctyma: http://www.iprbookshop.ru/744.html

4.2. nTepHeT-pecypchl, B TOM YHCJI€ COBPeMEHHbIE MPO(decCHOHANIbLHbIE 0a3bl JaH-
HBIX U HH()OPMALMOHHbIE CIIPABOYHBIE CHCTEMBI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa manneix Scopus https://www.scopus.com

[Topran OTKpHITHIX JaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHUCTEpPCTBA Tpyla M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noit anextponnoii onbmunotekn eLIBRARY.RU https://elibrary.ru/

ba3za nmaHHBIX TPO(ECCHOHATBHBIX CTaHIAPTOB MUHUCTEPCTBA TPy U COLMAIBHOM 3aIlu-
1  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMUYECKOT0 pa3suTus PO http://www.economy.gov.ru

baza otkpeIThIX nanHbIX Pocduamonutopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa naHHBIX «JNEKTPOHHO-6MbIHOTeuHas cuctema «IBC KOPAMT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TT'TY http://elib.tstu.ru

denepanbHas TocyIapcTBEHHAS HHPOpMannoHHas cuctema «HannonanbHas 371eKTpOHHAs

oubmoTeka» https://H30.pd

HaumonanbHeii mopran onnaite o0ydenust «OTkpbeiToe oOpazoBanue» https://openedu.ru
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DnekTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com
OdunmansHblil caiit MeepaIbHOTO areHTCTBA 10 TEXHUYECKOMY PETYJIMPOBAHUIO H MET-
posioruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpelbl YHUBEPCUTETA MPE-
CTaBJICHBI B JIOKQTbHOM HOpMaTUBHOM akTe «llojoxkeHue 00 37IeKTpOHHOM HMH(OPMALMOHHO-
oOpa3oBatenbHOM cperie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIE 00pa30BaTeNIbHBIE PECYPChl, K KOTOPHIM 00€CIeYeH JOCTYH O0yJarommxcs,
B T.4. HpI/ICHOCO6HeHHbIC IJId UCIIOJIB30BAHUS MHBAJIMJAAMH W JIMIaMH C OI'paHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/ICHBl Ha O(UIIMATBLHOM caiiTe yHHBEpCUTETa B paszjeiie «YHHU-
BepcuteT»-«CBeeHus 00 00pa3oBaTeIbHONM OpraHu3anun»-«MaTepuarbHO-TEXHUIECKOE 00ec-
MEYCHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CaenieHus 0 JMIIEH3MOHHOM IPOrpaMMHOM OO€CIeueHnH, UCII0Ib3YEMOM B 00pa3oBaTesb-
HOM IIpoliecce, MpeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasnene «OOpazoBa-
HUEe»-«YuebHas paboTtan-«J{ocTymHoe mporpaMMHOE 00eCTICUCHUEY.
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5. METOAUYECKHUE YKA3AHUA
JJIAA OBYYAIOIUXCA 110 OCBOEHHUIO JUCHUITJINHBI

I[lnanupoBaHue U OpraHu3anus BpeMeHH, He0OXOAUMOTO J1Jisl M3YYeHUs! TUCHUILINHBI.

BaxxHbpIM yCIIOBHEM YCIIEHIHOTO OCBOCHMS JMCLUMIUIMHBI SBIAE€TCA co3laHue Bamu cu-
CTEMbI MPABUIILHONW OPTaHU3AIMU TPY/Ia, TO3BOJISIIONICH paclpeeuTh YUeOHYI0 HArpy3Ky paB-
HOMEpHO B COOTBETCTBUHU C TpaduKoM 00pazoBaTeIbHOIO mpoiiecca. bospiryio moMoIs B 3ToM
MOJKET OKa3aTh COCTaBJIEHHUE IlJJaHa pabOThI Ha CEMECTP, MECHL, HEEIN0, JAeHb. Ero Hanuuue
MO3BOJIUT MTOJAYUHUTH CBOOOIHOE BpeMsl 1IeJIIM Y4eObl, TPYAUThCA OoJiee ycremHo 1 3P peKTuB-
Ho. C Beuepa Bceraa Haao pacmhpeesaTh paboTy Ha 3aBTpallHUi JACHb. B KOHIIE KaXa0ro JHS
1eJ1ecCO00Pa3HO MOJIBECTU UTOT PabOThI: TIIATEIHLHO MPOBEPHUTH, BCE JH BBIMOJIHEHO MO HaMe-
YEHHOMY IUJIaHy, HE OBUIO JIM KaKUX-TUOO0 OTCTYIJICHUH, a €clid ObUIM, IO KaKOW MPUYMHE OHU
npousonuid. HyHO OCYIIeCTBIATh CAMOKOHTPOJb, KOTOPBIN SBJISETCS HEOOXOAUMBIM YCIOBH-
eM Bameli ycnemnHoit yueosl. Eciin 4T0-TO OCTaJIOCh HEBBITTOJIHEHHBIM, HEOOXOIMMO H3BICKATh
BpeMsl [Is 3aBEpIICHUS 3TOM yacTu paboThl, HE yMEHbIas 00beMa HeAeNbHOro MmiaHa. Bee 3a-
JAHUS K IPAKTUYECKUM 3aHSATHUSAM, a TAKXKE 3aaHUs], BRIHECEHHBIE HA CAMOCTOSITEBHYIO padoTYy,
PEKOMEHYEeTCsl BBINOJHATh HEMOCPEACTBEHHO IMOCIE COOTBETCTBYIOIIEH TEMbl JEKLIMOHHOIO
Kypca, 9TO CIIOCOOCTBYET JIyYIlIeMy YCBOSHHUIO MaTepraa, MO3BOJISICT CBOSBPEMEHHO BBISIBUTH U
YCTPAHUTh «IPOOENbD) B 3HAHMSIX, CUCTEMATH3UPOBATh paHee MPOWJEHHBIM MaTepual, Ha €ro
OCHOBE MPUCTYIUTH K OBJIAJCHUIO HOBBIMU 3HAHHUSIMU U HABBIKAMU.

Cucrema yHUBEPCUTETCKOTO OOYYEHHSI OCHOBBIBAETCS HA PAllMOHAILHOM COYETAHUU HE-
CKOJIKMX BUJIOB YU€OHBIX 3aHSATUH (B MEPBYIO OYEPE/ib, JICKIIUN U MPAKTUYECKUX 3aHATUIN), pa-
00Ta Ha KOTOPHIX 00J1a1aeT onpeAeeHHON crieupUKO.

[MoaroroBka K JeKUMUsM.

3HAKOMCTBO C AMCIUILTAHON MPOUCXOIUT YK€ Ha TIEPBOM JIeKIUH, rae oT Bac Tpebyetcs
HE [IPOCTO BHUMAaHUE, HO U caMOCTOsTeNbHOE odopMieHre KoHcnekTa. [Ipu pabore ¢ koHCHIEK-
TOM JIEKIIUH HEOOXOIMMO YUUTHIBATh TOT (AKTOP, UTO OJIHU JIEKIIMU JAIOT OTBETHI HA KOHKPET-
HBIE BOIIPOCHI TEMBI, JIPYTHUE — JIMIIb BHISBIISIOT B3aUMOCBSI3H MEXKY SIBICHUSIMH, TTIOMOTas CTY-
JEHTY TIOHSTh TTYOMHHBIE MPOIIECCHl PA3BUTHSI U3Yy4aeMOro peaIMeTa.

KoncnektupoBaHue JEKIUNA — CJIOKHBIN BUJT By30BCKOUM ay/IMTOPHOU pabOTHI, PeAoa-
rarolMii MHTEHCUBHYIO YMCTBEHHYIO JESTEIBHOCTh CTyAeHTAa. KOHCHEKT sBIAETCS IMOJIE3HBIM
TOTJa, KOT/la 3allMCaHoO caMoe CYIIECTBEHHOE U ciaenaHo 310 Bamu. He Hano crpemurtsbes 3amnu-
caTh JOCJIOBHO BCIO JIEKIMI0. Takoe «KOHCIEKTUPOBAaHUE)» MPUHOCHUT OOJIbIIE Bpeaa, YeM MO b-
3bl. llenecooOpa3Ho BHavane MOHATH OCHOBHYIO MBICIIb, U3JIaraéMylo JIEKTOPOM, a 3aTeM 3aIlu-
cath ee. JKenareapHO 3aMCh OCYHIECTBIATh HA OJTHOM CTPAHMIIE JIUCTA WJIM OCTaBIIAs IMOJS, HA
KOTOPBIX MO3/HEE, IPH CAMOCTOSITEILHON paboTe ¢ KOHCIIEKTOM, MOYKHO ClIeNaTh JIONOJHUTENb-
HbIE 3aMUCH, OTMETUTh HETIOHSTHBIE MECTA.

KoHcnekt nekiuu mydiiie moapasaeisiTh Ha MYyHKThI, COOJII0/1as KPAaCHYIO CTPOKY. DTOMY
B 00JIBIIION cTeneHn OyayT cocoOCTBOBATH BOMPOCH! IIaHA JIEKIUH, MPEATI0KEHHBIE TIPeroia-
BarensiM. CrieryeT oOpamiath BHUMaHUE HA aKIEHTHI, BBIBOJIBI, KOTOPBIC JIENIAET JIEKTOpP, OTMeE-
yasi HanOoJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaje 3aMeYaHHUsIMH «BaXKHOY, «XOPOIIIO
3aMIOMHHTH» U T.I. MOXHO JIeJIaTh 3TO M C TIOMOIIBIO Pa3HOI[BETHBIX MapKEPOB HIIM PYUYEK, TO/I-
YepKUBasi TEPMUHBI U ONPEICIICHHUS.

[enecoo6pa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHH, a0OpeBHATyp U CHM-
BoJIOB. OJTHAKO MpH JanbHeel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYIE 3aMEHUTH OOBIYHBIMU
CJIOBaMH| I OBICTPOTO 3pUTEIHLHOTO BOCIIPHUATHUS TEKCTA.

PaGoras mam koHcmekToM Jekiui, Bam Bcerma HeoOXOIUMO HCHONB30BAaTh HE TOJIBKO
y4eOHUK, HO U Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIHLHO peKOMEeH10Bal JiekTop. IMeHHOo Takas
cepbe3Hasi, KpOmoTIuBasi paboTa ¢ JEKIMOHHBIM MaTEPHAIOM MO3BOJIUT TITYOOKO OBIAJETh TEO-
PETUYECKUM MAaTEPUATIOM.
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IMoaroroBka K NMpPaKTHYECKUM 3aHATUSIM.

IToaroToBKY K Ka)XI0My NPaKTHYECKOMY 3aHATHIO BbI JOIKHBI HaYaTh C O3HAKOMJIEHUS
C TUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIH OTPaXKaeT COJAEp)KaHHE IMPEIJIOKEHHOW TEMBI.
TiaTtenpHOE NPOIYMBIBAHHE U U3yYEHHME BOIPOCOB IJIAHA OCHOBBIBAETCS HA MPOPAOOTKE TEKY-
IIEro MaTepHasa JISKLUH, a 3aTeM U3y4eHHsI 00s13aTeTIbHON U IOTIOIHUTEIILHON JIUTEPATYpPHI, pe-
KOMEH/JIOBAHHOM K JaHHOH Teme. Bce HOBble MOHATUSA MO U3yyaeMoil TeMe HEOOXOJUMO BbI-
YYUTHh HaW3yCTh U BHECTH B IJIOCCApHUil, KOTOPBIH 11€71€cO000pa3HO BECTH C CaMOro Haydaia u3y-
YeHHUs Kypca.

Pesynprar Takoit paboThl AOJDKEH NPOSIBUTHCA B Barel crmocobHOCTH cBOOOAHO OTBe-
TUTh Ha TEOPETUYECKHE BONPOCHI MPAKTUKYMa, BHICTYNATh U Y4aCTBOBATh B KOJJIEKTUBHOM 00-
CYXJIGHUU BOIIPOCOB M3y4aeMOM TE€MbI, MPABHIBHO BBITIOJIHATH NMPAKTHUYECKUE 33aHUS U KOH-
TPOJIbHBIE PAOOTHI.

B mporecce moAroToBKH K MPaKTHYECKUM 3aHATHSAM, Bam Heo0X0oauMo 00paTHTh 0cob0e
BHUMaHME Ha CaMOCTOSITEJIbHOE U3y4eHHE PEKOMEHI0BaHHOH JnTepaTypsl. [Ipu Bcel momHoTe
KOHCIIEKTUPOBAHUS JICKIIMH B HE HEBO3MOXKHO HM3JIOKUTH BECh MaTepHal M3-3a JUMHTA ayIH-
TOpHBIX uacoB. IloaTomy camocrosiTenbHass paboTa ¢ y4eOHMKaMH, Y4€OHBIMH MOCOOMSIMH,
HAay4YHOH, CIIPAaBOYHOM JIUTEPATYPOMl, MaTepruaJaMi NEPUOANYECKUX U3JaHuil 1 HTepHeTa sB-
asiercss HanbOosee >PPEKTUBHBIM METOJOM IOIYYEHUS JOMOJIHUTENbHBIX 3HAHUM, MO3BOJISET
3HAYUTEIHHO aKTHBH3MPOBATH MPOLIECC OBJIAZCHHUA MHPOpManuei, cnocoOcTByeT Oomee riry0o-
KOMY YCBOEHHIO M3y4yaeMoro Matepuaia, popmupyer y Bac oTHoIeHHe K KOHKPETHOM mpoliie-
Me.

PexoMengaumuu mo padore ¢ auTepaTypoil.

Paboty c nurtepatypoii menecooOpa3HO HadaTh C M3y4eHHs OOMMX paboOT MO Teme, a
TakXe yueOHMKOB U y4eOHBIX nmocobuil. Jlanee pekoMeHayeTcs nepeiTH K aHanu3y MoHorpaduit
U CTaTel, pacCMaTpUBAIOIIUX OTJEJIbHBIE acleKThl MpoOJieM, U3ydaeMbIX B pamMKax Kypca, a
Takke  OQUIMATbHBIX  MaTepUAJOB W  HEONYOJMKOBAaHHBIX  JOKYMEHTOB  (HAay4HO-
UCCIIeIOBAaTEIbCKUE Pa0OTHI, AUCCEPTALIMN), B KOTOPBIX MOTYT COJEP’KAaThCS OCHOBHBIE BOIIPOCHI
U3y4yaeMoi MpoOIIEMBI.

PaboTy ¢ ucTOYHMKaMu HaJ0 HAYMHATHh C O3HAKOMHTEIBHOTO YTECHUS, T.€. IPOCMOTPETh
TEKCT, BBIZEIISAS €r0 CTPYKTYpHbIE eMHUIIBL. [Ipy 03HaKOMUTEIBHOM YTEHHH 3aKJIaJKaMU OTMe-
YalOTCS T€ CTPAHUIIBI, KOTOpPbIE TPEOYIOT O0JI€e BHUMATEIbHOTO N3YUEHHUS.

B 3aBHCHMMOCTH OT pe3yNnbTaToB O3HAKOMHUTEIBHOTO UTEHMs BbIOMpAETCs NasbHEHIui
croco6 paboThl ¢ UCTOUHUKOM. Eciu juia pa3perienus nocTaBiIeHHON 3a1auu TpeOyeTcs u3yue-
HUE HEKOTOPBIX (PparMEeHTOB TEKCTa, TO HMCIOJIb3YEeTCSd METOJ| BhIOOpouHOro ureHus. Eciu B
KHUTE HET TOJPOOHOTO OTJIaBIIEHUS, CIeNyeT 0OpaTUTh BHUMAaHHWE YUYEHHKA Ha TpEeJMETHBIE U
UMEHHBIE yKa3aTesH.

N36pannpie pparMeHTHI WM BECh TEKCT (€CJIM OH IETMKOM MMEET OTHOIIEHUE K TEME)
TpeOyIOT BAYMYHMBOT0, HETOPOIUIMBOTO YTEHUS C «MBICIEHHOW MPOpaboTKoii» Marepuana. Takoe
YTEHHE TPEAToaraeT BhIIeIeHHe: 1) TTIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE cielyeT OOpaTUTh Ha TO, BHITEKAET TE3HUC U3 apTyMEHTOB WU HET.

HeoOxonuMo Takke mpoaHaIM3UpOBaTh, KAaKWe U3 YTBEPKACHUHM aBTOpa HOCST mpoOJie-
MaTUYHBIN, TUIIOTETUYECKUI XapaKTep, U YIOBUTh CKPBHIThIE BOIPOCHI.

[TonsiTHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPUXOAMUT AAJIEKO HE Cpasy.
Hawnyummii crioco6 Hay4uThCS BBIIENATH ITIaBHOE B TEKCTE, YIaBIUBATh MPOOJIEeMAaTUUHbIN Xa-
paKkTep yTBEP)KACHUH, 1aBaTh OIEHKY aBTOPCKOW MO3UIMH — ITO CPAaBHUTEIHHOE YTEHHE, B XO/IC
KOTOpOro Bbl 3HaKOMHTECH C PA3IMYHBIMU MHEHUSIMH TI0 OZJHOMY U TOMY € BOIIPOCY, CPaBHH-
BaeTe BECOMOCTh U JI0Ka3aTeIbHOCTh apIr'yMEHTOB CTOPOH U JIeJIaeTe BBIBOJ O Hauboublel yoe-
JUTETBHOCTH TOW WIJIM MHOM MO3UIIMH.

Craenyromum 3TanoM padoThl ¢ JIUTEPATypHBIMH UCTOYHUKAMHU SIBIISIETCS CO3AAHUE KOH-
CHEKTOB, (DUKCHUPYIOIIUX OCHOBHBIC TE3UCHI U apryMeHTHl. MOXHO JenaTh 3aliCH Ha OTHAEIb-
HBIX JIUCTaX, KOTOpbIE MOTOM JIEFKO CHCTEMAaTH3MPOBATH MO OTIACIBHBIM T€MaM H3y4aeMoro
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Kypca. [Ipyroii cmoco6 — 3TO BeJACHHE TEMATHUUYECKUX TETPAJCH-KOHCIIEKTOB 1O OJHOW KaKOW-

an6o teme. bonblnue cnenuanbHble paboOThl MOHOTPaUUYECKOTo XapakTepa Iesiecoo0pa3Ho

KOHCIIEKTUPOBATh B OTACJIbHBIX TETPAAsX. 37€Ch BaXKHO BCIOMHHTH, YTO KOHCIIEKTHI MHUIIYTCS

Ha OJHOW CTOPOHE JIUCTA, C MOJISIMU M JOCTATOYHBIM JIJISl UCIIPABICHUS U PEMAPOK MEKCTPOU-

HBIM PACCTOSIHHEM (ITH MpaBHJIa COOMIOMAIOTCS IS YA0O0CTBA penaktupoBanus). Eciau B KOH-

CIEKTaX MPUBOASTCS LIUTAThl, TO HEIIPEMEHHO JOKHO OBITh J1aHO yKa3aHWE Ha MCTOYHMK (aB-

TOp, Ha3BaHWE, BHIXOAHBIC NaHHBIe, No cTpaHUIlB). BrmocnencTBuu 3ta mHQOpPMAIMH MOXKET

OBITH UCIOJB30BaHA MPU HAMMCAHUU TEKCTa pedepara WK Ipyroro 3ajJaHusl.

Takum oOpazom, mpu paboTe ¢ UICTOYHUKAMU U JIMTEPATYPOI BAXKHO YMETh:

—  COIOCTaBJISATh, CPABHHUBATh, KJIACCU(UIMPOBATH, TPYIIHUPOBATH, CUCTEMATU3UPOBATH WH-
¢dbopMaInuio B COOTBETCTBUU C OIPECICHHOMN yueOHO 3a1aueii;

— 00001maTh NOJy4eHHYIO HH(OPMALIHIO, OLICHUBATDH MIPOCIYIIAHHOE U MPOYUTAHHOE;

—  (UKCHpPOBATH OCHOBHOE COJEp)KaHHE COOOUICHHI; (OPMYIHPOBATH, YCTHO M MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHSI; COCTABIIATH I1J1aH, (POPMYJIUPOBATH TE3UCHI;

— TOTOBHTbH U MPE3EHTOBATH Pa3BEPHYTHIC COOOIICHUS TUTIA IOKIIA1a;

— paboTaTh B pa3HbIX pekUMax (MHAUBUAYAIBLHO, B IMape, B IPYIINE), B3AUMOACUCTBYS IPYT C
ApPYIOM,

—  TI0JIb30BaThCs pepepaTUBHBIME U CITPABOYHBIMU MaTepUATIaAMH;

—  KOHTPOJHMPOBATH CBOM JCUCTBHUS U JICUCTBHS CBOUX TOBapuIlleld, OObEKTUBHO OIICHUBATH
CBOM JICHCTBUS;

— oOpaiartbscs 3a MOMOIIBIO, JOMOJHUTEIBHBIMU PAa3bICHEHUSIMU K MPENOaBaTelNio, APYruM
CTYyJIEHTaM;

—  IOJb30BAThCS JIMHTBUCTUYECKOW MJIM KOHTEKCTYaJIbHOM J1OTaJKOM, CIOBApsIMHU Pa3IndHOrO
XapakTepa, pa3IMyHOro poja MOJACKa3KaMH, OTIOpaMU B TEKCTE (KIIIFOUEBBIE CJIOBA, CTPYKTY-
pa TekcTa, mpeaBapsoiias tHQopMaIus u ap.);

—  UCHONB30BaTh IMPU TOBOPEHUH W MHUCbME TNepudpa3, CUHOHUMHYHBIE CpPEICTBa, CIOBa-
OTMCaHUs OOIINX TIOHSTHH, pa3bsICHEHUS, TPUMEPHI, TOJTKOBAHMS, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WIH Niepedpa3upoBaTh PEIIUKY COOECEIHUKA B TIOJITBEPKIACHUN TOHUMAHUS €r0
BBICKA3bIBaHUs WJIM BOIIPOCA;

— oOpatutbcs 3a MOMOIIBI0 K cOOeceTHUKY (YTOUHHUTH BOMIPOC, MEPECTIPOCUTD U Jp.);

—  HUCIONB30BaTh MUMHUKY, KE€CTHI (BOOOIIE M B TEX CIy4asiX, KOT/a sI3bIKOBBIX CPEJCTB HE XBa-
TaeT ISl BRIPAXKEHUS TE€X WIJIM MHBIX KOMMYHUKATUBHBIX HAMEPEHHI).

IHoaroroBka K NpoOMeKyTOYHOM aTTECTALMH.
[Ipu moAroToBKE K MPOMEKYTOUHON aTTECTAllUU LEIecO00pa3HO:

—  BHHUMATEJIbHO M3Y4YUTh NMEPEUYEHb BOMPOCOB U ONPEACIIUTh, B KAKUX UCTOYHUKAX HAXOIATCS
CBEJICHUS, HEOOXOUMBIE JIJIsl OTBETA HA HUX;

—  BHHMMATEJIbHO MPOYUTATh PEKOMEHIOBAHHYIO JINTEPATYPY;

—  COCTaBUTh KPATKHE KOHCIIEKTHI OTBETOB (TUTAHBI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

[To Bcem Bumam y4eOHOHM AEATENBHOCTH B paMKax AMCLHILIMHBI MCHONB3YIOTCS ayJUTO-
puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CIIEHUAIM3UPOBAHHBIM H J1abopa-

TOPHBIM 000PYJOBAaHUEM.

HaunmMeHoBaHKe crienmuanbHbBIX
IMOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[NepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHns / PeKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKYMEHTa

y4eOHBIE ayJUTOPHH IS
MIPOBEICHUS 3aHATUIN
JIEKIIMOHHOT'O THUIa

Meobenb: yauebHas mebenb
TexHuveckue cpeacTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIIBIOTEP

yueOHBIE ayJUTOPHH /IS
[IPOBEJCHUS 3aHATUI
CEMUHApPCKOI0 TUIIA, TPYIIIOBBIX U
UHIVBUAYaAIbHBIX KOHCYJIbTALUH,

Meoberb: yuebHas MeOenb
TexHuueckue cpercTBa 00yueHHs:

MS Office, Windows / KopmopatusHbie
aKaJeMHYECKHE JIHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

TCKYIICTIO0 KOHTPOJIA U

HpOMe)KyTO‘IHOﬁ aTTCCTallu

9KpaH, MPOEKTOP, KOMIIBIOTEP

yaeOHbIE ayIUTOPUH JUTS
TPOBENICHUSI JTA0OPATOPHBIX
pabot. HayuHo-

HCCIIe0BaTeIIbCKas J1abopaTopus

Meobemnp: yuebnas mebenb
TexHn4eckue cpeacTBa 00yICHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP
OOopyznoBaHue: 1eYb, POTAMETPEI,
BaKyyMHBI{ CYIIHIIBHBIHN IIKaQ,
npecc, MexaHudecKas MeIanka, ¥3
mkad ¥ reHepaTop, BeChl, BEChI aHa-
JIUTHYECKHE, TUCTUILIATOP, 030HATOD,
MOpPO3WIIbHAsE KaMepa, ITATUBBI YHH-
BepcaJibHbIE, KA BHITSHKHOU

s camocTosiTeNnbHOM paboThl 00yYaromMXCsl MPETyCMOTPEHbI MOMEIIEHUS, YKOMITIEK-
TOBAaHHBIE CHENMATU3UPOBAHHON MeOEbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K ceTu «MHTepHeT» U obecrnedeHreM J0CTyIa B JJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpPEAy YHUBEPCUTETA.

HanmeHoBanne moMeneHu
IS CAMOCTOSITEILHOM
PpaboTHI 00yJAOIIIXCS

OcHaIIEHHOCTb MOMEIIEHUN I
CaMOCTOSATEITFHON PaOOTHI 00YJIAFOLTIXCS

IlepedeHb NUIIEH3MOHHOTO NPO-

rpaMMHOTO obecriedeHus / Pek-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

ITomemenue s
CaMOCTOSTENTFHON pabOTHI
oOyuaromuxcs (YUTaTbHBIN
3an HayuHo# 6ubnnoTexn)

Mebenb: yaeOHas MeOeib

KoMrutexT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C TIOA-
KJIFOYeHHEM K HH()OPMAILHOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTYy-
MIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYI0 Cpesly 00pa3oBaTeNIbHOM opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecreyrBaroliee J0CTyI K CETH HH-
TepHET (IIPOBOJHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuonorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

ITomenienue s
CaMOCTOSTENIFHON pabOTHI
obyuaromuxcs (aym. 333/A)

MeOGens: yueOHast MmeOelb

KoMruiekT crieraniu3npoBaHHON MeOeTH: KOMITh-
IOTEpPHBIE CTOJIBI

O6opynoBaHue: KOMIIBIOTEPHAs! TEXHUKA C 1101
KIIFOYeHUEM K WH(POPMAIHnOHHO-
KOMMYHHKALIMOHHOM ceTH «HTepHeT» U A0CTY-
TIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpery 00pa3oBaTeNIbHOM opra-

Microsoft Windows XP JIunen-
3us Ne44964701

Microsoft Office 2007 Jluuensus
Ne44964701
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IlepedeHp NTMLIEH3MOHHOTO MPO-

HaunmeHoBaHne moMemeHnin M
. OCHAaIIEHHOCTh ITOMEIIEHUI IS rpaMMHOTro obecrieueHus / Pek-
VIS CAMOCTOSITEIbHOI o
CaMOCTOSATEIFHOW Pa0OTHI 00yHJAOIINXCS BH3WTHI IOATBEPKIAIOIIETO J10-
paboThI 00yJarOIIIXCS
KyMEHTa

HU3aIH, BeO-KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyznoBaHHe, 0OecrieynBaroIee JOCTYI K CeTH HH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coenuHeHue no TexHonaorun Wi-Fi)
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7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA
ITPOMEXKYTOYHASA ATTECTALIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILIMHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MIPOMEXKYTOUHON aTTECTALUH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIbh YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSTHS 1O OIECHUBAHUIO BBI-
TIOJTHEHUSI JIAOOPATOPHBIX PaloT, 3alaHUi HA MPAKTUYECKUX 3aHITUAX, 33JaHUN TSI CAMOCTOSI-
TEJIbHOU paboThl. MeponpHsTHs TEKYIIET0 KOHTPOJIS YCIIEBAeMOCTH IPpUBEACHBI B Tabmmie 7.1,

Tabmuna 7.1 — MeponpusiTsi TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH

0603-
HAdCHIe HanmenoBanue dopma KOHTPOJISI

P01 MeHeKMEHT TEXHUYECKOT0 O0CIy)KMBaHHsSI U peMOHTa. Tep- 3almTa
MUHBI U OTIPEICTICHUS
O6opynoBaHue MO MPOU3BOJACTBY HAaHOCTPYKTYPUPOBAHHBIX 3almTa

JIPO2 |MarepuanoB Kak OOBEKT TEXHHMYECKOTO OOCITYXKHWBAHHS U pe-
MOHTa

P03 Texuuueckoe o6cmykuBanre 000pyAOBaHUSA 110 TPOU3BOACTBY 3almTa
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB

1IP04 PeMoHT 0GopynoBaHHUs MO MPOHU3BOACTBY HAHOCTPYKTYPHPO- 3almTa
BAHHBIX MaTEPHAJIOB

TIPOS [Tokazareny CUCTEMBI TEXHUYECKOTO OOCTYKHBAaHUS U PEMOH- 3almTa
Ta

TIPO6 MartepuanbHO-TEXHUUECKOE 00eCredYeHrne CUCTEMbl TeXHUYe- 3almTa
CKOT0 00CIIy>)KMUBaHMSI U PEMOHTA

7.2. IIpoMekyTOYHAS aTTeCTAILUS
DopMBI MPOMEKYTOYHOH aTTECTAIIUH 110 TUCIUITIHE IPUBEACHBI B Tabmwie 7.2.

Tabmuna 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
Ounas
HAYCHHE OTYETHOCTHU
3aull 3auer 1 cemectp

14—
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA
O11eHOYHBIEC CPEJICTBA COOTHECEHBI C Pe3yJIbTaTaMu OOy4YeHHS M0 JUCUIUIUIMHE U MHIUKA-
TOPaMH JIOCTHKEHHUS KOMITCTCHITHH.

HNA-2 (IIK-1) YMeeT NJIAHUPOBATH J€ATEIbHOCTH MO pa3padoTKe NMPOAYKIIMH U TeX-
HOJIOTMYECKHUX MPOIECCOB €e H3rOTOBJIEHUS
P €3YJIbTAThI OGy‘IeHI/I)I KOHTpOJILHI)IC MCPOIIPUATUA

CDOpMyJ'H/IpyeT 9Talbl MMIOATOTOBKH K pa60Te 060py[[0BaHI/IH IO MpPOM3BOJACTBY HAHO-
CTPYKTYPUPOBAHHBIX MaTCpUaJIOB

JIPO1, JIPO2

OcymiecTBiIsieT BBIOOP HHCTPYMEHTOB M OCHACTKH JJIs1 000pyIOBaHHUS IO TIPOU3BO/I-

JIPO3, JIP06, 3au01
CTBY HAaHOCTPYKTYPHUPOBAHHBIX MaTepHaOB

OnpeﬂenﬂeT THUIIOBBIC HCUCIIPABHOCTHU O60py,I[OBaHI/I$I IO MPOU3BOACTBY HAHOCTPYK-

JIP04, JIPOS, 3a401
TypUpPOBAHHBIX MaTEPHAJIOB

Bomnpocsr k 3amute n1abopatoproii padotsr JIPO1

1. Tatb ompeneneHue CIEAYIOUUX TEPMUHOB: TEXHUYECKOE OOCIYy:KMBaHHE, PEMOHT, Me-
TOJI TEXHUYECKOI'0 00CIy>KHUBAHUSI, METOJl PEMOHTA, IEPUOIUYHOCTh TEXHUUECKOTO 00CTyKUBa-
HUSl, IEPUOIMYHOCTh PEMOHTA, UK TEXHUYECKOT0 00CITyKUBAaHUS, PEMOHTHBIN IIUKJI.

2. IlepedncnuTh BUABI TEXHUYECKOTO OOCITYKUBAHHS.

3. [lepeuncnuth METOIbI TEXHHUECKOTO OOCITYKHUBAHUSI.

4. [lepeuncnuTh BUJIbI pEMOHTA.

5. IlepeuncnuTh METOABI PEMOHTA.

6. [lepeuncnuth Mokazarenyu CUCTEMbI TEXHUUECKOTO O0JIY)KMBaHHSI U PEMOHTA.

7. IlpuBecTH KpaTKyr0 XapaKTEpUCTUKY OCHOBHBIX CTPATErMi TEXHHYECKOTo OOCITyXHBa-
HUS ¥ PEMOHTA.

Bormpocs! k 3amute nadoparopuoii padotsr JIPO2

1. Onpenenenne NOTPeOHOCTH U3JIENNS B TEXHUUECKOM OOCITY)KUBAaHUHM U PEMOHTE.

2. PemonTonpuroanocts. [lopsiok oTpaboTKH U3/1eIHi Ha PEMOHTONIPUTOAHOCTb.

3. OpraHu3aiMoHHbIE MPUHIMUITBI 00ECTIEYeHHs] PEMOHTONPUTOTHOCTH HA CTaIUU TPOEK-
TUPOBAHUS U3JIETUH.

4. Opranu3anioOHHbIE TPUHITUIIBEI 00ECTIEYEHUs PEMOHTOIPUTOTHOCTH Ha CTaJNH U3TOTOB-
JICHUS U3JIECIIUM.

5. OpraHu3anoHHble IPUHIUIIBI 00€CTIeYeHHs] PEMOHTOIIPUTOIHOCTH Ha CTAJIUH IKCILTYya-
Talluy U3CIIUH.

6. UTo Takoe raMMa-TipoIeHTHBINA pecypc?

7. YcnoBus IPOBEACHNS Ha NOITOBEYHOCTD.

8. Kak onpenensercs npeaenbHast NPpOAOKUTENBHOCTh HA TOJITOBEYHOCTh?

9. BozaeiicTBHuI0 KakuXx (PaKTOPOB MOABEpPraeTcs M3JeNre MPU UCHBITAHUU Ha JIOJITOBEY-
HOCTb?

10. st kakux 1eseil npoBOASTCS UCHIBITAaHUS Ha J10JITOBEYHOCTh?

Bomnpocsl k 3amute 1abopatopHoii padots JIPO3

1. 3aaun TEXHUYECKOTO O0CTYKUBAHUSI.

2. Bujpl TeXHHUECKOTO 00CITYKUBaHUSI.

3. MeTroapl TEXHUYECKOTO OOCTy>KUBaHUSI.

4. Metoauku BbIOOpa CTpaTErny TEXHUYECKOTO 00CITY)KUBaHUSI.

5. ConepxaHue U MJIaHUPOBAaHUE PadOT IO TEXHUYECKOMY 00CITyKUBAHMIO.
6. Opranun3zanus paboT 10 TEXHUYECKOMY 00CITYKHBaHUIO.
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7. Texuuueckasi TMarHoCTUKa 000PYAOBaHUSI.

Bomnpocsr k 3amure 1abopatopHoii padotsr JIP04

1. 3amaun peMoHTa.

2. Bunpl pemoHTa.

3. MeToabl peMOHTA.

4. Ctparerusi peMOHTa: PEMOHT PerjaMEeHTUPOBAHHBIN, PEMOHT MO TEXHUYECKOMY COCTOSI-
HUIO.

5. Opranu3annoHHbie (POPMBI PEMOHTA.

6. PeMOHTHBIE HOPMATHUBBL: MEPUOJTUYHOCTD, MPOIOJDKUTEIBHOCTh U TPYJOEMKOCTh TEKY-
IIETO U KAlUTaJIbHOI'O PEMOHTA.

7. [InanupoBaHnEe PEMOHTHBIX pabOT

Bormpocs! k 3amuTte nadoparoproii padotsl JIPOS

1. [Tokazarenan TEXHOJOTUYHOCTH OOBEKTA IIPU TEXHUUECKOM 00CITYKUBAaHUU U PEMOHTE.

2. [Toka3zarenu SKCIUTyaTallMOHHONW TEXHOJIOTHYHOCTH.

3. Ocobennoctu opranuzanuu TOuP Ha OMacHBIX TPOU3BOJICTBEHHBIX O0BEKTaX.

4. [TosicHuTE pasHUIly MEX1y apaMeTpoOM U AMArHOCTHUECKUM MapaMeTpOM U3JIENHUs.

5. MOXHO JI1 UCHOJIb30BaTh AMATHOCTUYECKUIN MPU3HAK AJIs ONPEENICHUsI TEXHUYECKOTO
COCTOSIHUS U3/ETIHSL, ONPE/IeIEHUs BU/1a TEXHUUECKOTO COCTOSIHUS U3/IeNus?

6. Ilepeuncnure 3a7auu KOHTPOJISI TEXHUUYECKOTO COCTOSIHMSI U UX OTJIMYUTEIbHBIE OCO-
OCHHOCTH.

7. Uem oTanyaroTCsd KOHTPOJb pabOTOCIIOCOOHOCTH U KOHTPOJIb (DYHKIHMOHUPOBAHUS?
MoOXHO 11 110 pe3yabTaTaM KOHTPOJs (PYHKIMOHUPOBAHUS YTBEpXKIaTh, YTO M3Jeine paboTo-
crocobHoe?

8. IIpuBenuTe mpuMepsl MPUCIIOCOOICHHOCTH U3AEIHs K 6e3pa300pHOMY AMAarHOCTUPOBa-
HUIO.

9. Vkaxxure OTIIMYUTEIbHbBIE IPU3HAKU Pab0OYEro U TECTOBOIO JUArHOCTHpoBaHus. YTo Ta-
Koe Tect?

10. IloscHuTe MpUHLMIBI OMCKAa MECTAa OTKa3a 3aMEHOW COCTAaBHBIX YacTEH, IIPOMEXY-
TOYHBIMH NTPOBEPKAMHM, UCKITIOYEHHEM, YKAKUTE UX TOCTOMHCTBA U HEJOCTATKU.

11. [aiite onpeneneHue alroputMa quarHoctupoBanusi. Kak opranusyercs ajaeMeHTapHas
npoBepka usgenus? B kakoil (opMe ycTaHaBIMBAIOTCS COCTAaB, OUYEPETHOCTH BHIIOIHEHHS MPO-
BEPOK U ITpaBWJIa aHAJIN3a UX PE3YyIbTaTOB?

12. Tlouemy HEOOXOIUMO COYETaTh METObI AUATHOCTUPOBAHMS IIPH MIOMCKE MECTa OTKa3a?

Bompocs! k 3ammuTe naboparoproii padotsr JIPO6

. [TonroroBKa MPOU3BOJICTBA PEMOHTHBIX PabOT.

. MaTepuaipbHO-TEXHHYECKOE 00eCIIeUCHIE TEXHHUECKOTO OOCTY)KHBaHHUS M PEMOHTA.

. OnpeneneHre HOMEHKJIATYPhI U KOJMYECTBA 3aMlaCHBIX YacTel U MaTepHAaIIOB.

. Pa3paboTka nmporpaMMsbl BIITyCKa 3allaCHBIX YacTeH.

. OnpeneneHre HOMEHKIATYPBI CPEACTB TEXHUUECKOTO 00CTYKUBAHUS U PEMOHTA.

. Kakue QaxTops! BIusitoT Ha NOTPEOHOCTD B 3aIIaCHBIX YaCTSX?

. OOBsicCHUTE OmpeeleHrHe HOMEHKIATYpPhl U 00bEMOB XpaHEHUS 3amyacTei Mo 4acToTe
crpoca.

N O LN W —

TectoBble 3ananus k 3auety 3au01 (mpumepsl)

1. Kommuieke paboT Mo yCTpaHEHHIO OTKA30B MAIIMHBI C IIEJIbI0 BOCCTAHOBIIEHUS ee pabo-
TOCIIOCOOHOCTH ITyTEM 3aMEHBI OTJICJIbHBIX 3JIEMEHTOB 3TON MAIlIMHBI HA3bIBACTCA ...

2. K oCHOBHBIM NpHYMHAM, 00YCIIaBIMBAIOIIUM OOBEKTUBHYIO HEOOXOIUMOCTh PEMOHTA
MallluH, OTHOCSITCSL:
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3. PeMOHT, Ipu KOTOPOM MaIlIMHA (arperar) He MOABEepraeTcs MOJIHOW pa30opKe U KOTOPBIN
HE IIpelycMaTpUBaeT BOCCTAHOBIIEHUS €€ (€ro) MOJIHOI0 pecypca, Ha3bIBaeTCs. .

4. PeMOHT, Ip¥ KOTOPOM MaIlIMHA (arperar) MnoABepraercs MOJIHOW pa30opKe U KOTOPBI
IpeaycMaTpuBaeT BOCCTAHOBIIEHHUE €€ (€ro) IMOJIHOT0 pecypca ¢ 3aMEHOM JIF0ObIX YacTel, BKIIO-
yasi 0a30BbIC, HA3BIBACTCA ...

5. K OCHOBHBIM NpUYMHAM BO3HUKHOBEHHUS OTKa30B, IPUBOJAIIMM K HapyIIEHHIO paboTo-
CIIOCOOHOCTH MallliH, OTHOCATCA: ...

6. K 0oCHOBHBIM IIpUYMHAaM BO3HUKHOBEHHUS OTKA30B, IPUBOIALIMM K HapylIEHHIO paboTo-
CIIOCOOHOCTH MallliH, OTHOCATCA: ...

7. Kommiekc paboT, BBIIOIHIEMBIM B ONPEAEICHHON MMOC/IeA0BaTENbHOCTH HA CHEeHUab-
HBIX Pa0OYHMX MECTax, KOTOPBIA 00ecneunBacT NPUBEACHNE HEUCIIPABHBIX MAIIUH B paboTOCIIO-
COOHOE COCTOSIHUE, Ha3bIBAETCH ...

8. HacTb IpOM3BOJACTBEHHOI'O MPOLECCA, B TEYEHHE KOTOPOTO MPOUCXOIUT U3MEHEHHUE CO-
CTOSIHUSI PEMOHTHPYEMOro o0beKTa ((hopMbl, pazMepa, CBOMUCTB U T.J.), HA3bIBAETCH ...

9. Yactp omepanuu, XapakTepusyemasi IOCTOSHCTBOM IMPUMEHSIEMOr0 MHCTPYMEHTa, pe-
KHMOB 1 00pabaThiBa€MON OBEPXHOCTH HA3BIBAIOT ...

10. TexHosmornyeckasi JOKyMEHTAlLlUsI HA BOCCTAHOBJIEHHE JIETAJIEH BKIIIOYAET: ...

11. JledexTsl, ycTpaHeHHE KOTOPBIX TEXHMUYECKH BO3MOXHO U 3KOHOMHUYECKH II€JIec000-
pa3HoO, Ha3bIBAIOTCH ...

12. OOHapyxeHUE CKPBITHIX NePEKTOB JeTaleill Hepa3pyIIalolMMU METOAaMU KOHTPOJIS
Ha3bIBACTCH ...

13. Ilpu nedexranuu aeranell onpeaeIeHHOIO HAaUMEHOBaHUS BBIABICHO, YTO KO3 duiu-
eHTBI oBTOpsieMocTH nedekToB paBHbl: K1 = 0,2; k2 = 0,8; k3 = 0,6. Koadduipient mosropsiemo-
CTH JieTajiel, UMEIOLUX COYeTaHUEe IIEPBOr0 U BTOPOT0, PABEH ...

14. TIpu nedexranuu aeranelt onpeaeIeHHOr0 HAMMEHOBAHUS BBISIBJICHO, YTO KOA(h(UIn-
eHTBI TIoBTOpsieMocTH AeekToB paBHbL: K1 = 0,2; k2 = 0,8; k3 = 0,6. KoadduireHT moBropsiemo-
CTH JleTajlel, UMEIOIINX TOJIbKO BTOPOU JE(PEKT, PaBeH ...

15. Metoa KOMILJIEKTOBaHUS, IPU KOTOPOM oOecreunBaercsi Tpedyemasi TOUHOCTb COOPKH
IIPU COEIMHEHNUU JIIOOBIX JeTajeil, B3SThIX U3 MapTUH, Ha3bIBAETCHL. ..

16. Ilpu peMOHTe MaIIMHBI HAOOJIBIIUM pPecypcoM OyAeT 00anaTh COEJUHEHUE JAeTaleH,
B KOTOPOM ...

17. Haubonee npeArnodTUTENbHBIM METOIOM J1€(EKTOCKOMMU NPU BBISBICHUH MOBPEX/Ie-
HUH B pyOallke OXJIaXICHUS SIBISETCS ...

18. TexHOIOTHUYECKYI0 TOYHOCTh 000PYJOBAHUS OLEHUBAIOT MO KO((PUIMEHTY TOUHOCTH
KT, koTopsiii onpenensiercs o Gopmysie: ...

19. Bueurnwuii 6pak, oOHapyXEeHHBIH 3a MpeaeaMid PEMOHTHOTO MPEANIPUITUS U TPOSBUB-
HIMICS B MpolIecce SKCIUTyaTallud OTPEMOHTHPOBAHHOTO M3JIENHSI, HA3bIBAETCH ...

20. KoHTposp KauecTBa MPOAYKLUH 110 BPEMEHH BBIMOJIHEHUS M0/Ipa3AessieTcs Ha: ...

21. EnuHUYHBIC TTOKA3aTeN Ka4yecTBa HOBOW TEXHHUKH, KOTOPhIE HE M3MEHSIOTCS TP JKC-
IUTyaTallii U PEMOHTE 3TON TEXHUKU: ...

22. 3anacHble YacTH, MaTepUalbl, KOMIUICKTYIOIINE WU3IeNUs, IpeIHa3HAuYCHHbIEC IS UC-
I10JIb30BAHNUS IIPU PEMOHTE MallliH, II0JIBEPTratoTCs KOHTPOJIIO: ...

8.2. Kpurepum u mKajabl OlleHUBAHUS

Kaxxnoe MepornpusiTue TeKyImero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBASTCS MO IIKaJle «3auTe-
HOY», «HE 3a4TCHOY.

OreHKa «3a4TEHO» BBICTABISETCS 00YJarOIIeMyCsl TPU BBIMOJHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabmuma 8.1), momycKkarTcs HeCYIIEeCTBEHHbIE HETOYHOCTH B M3JIOKEHUH U 0POpM-
JICHUU MaTcpuajia
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HpI/I HEBBIINOJHEHUU XOTS ObI OJHOI'O M3 MoKasaTelieil BhICTaBIISICTCS OIICHKa «HE 3a4TeC-

HOY.
Ta6ymma 8.1 — Kpurepuu olieHHBaHUS MEPOIPUSITHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH
HanmenoBanmue,
ITokaszarens
0003HaUYeHHE

nmabopaTopHas paboTa BBIIOJIHEHA B ITIOJITHOM 00bEME;

o 1abopaTropHoil paboTe MPEICTaBICH OTYET, COMEPIKAIIN HEOOXOJUMBIC
Jlaboparopnas pacueTsl, BBIBOJIBI, 0()OpPMIICHHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMH Tpe-
pabora OOBaHUSIMU;

Ha 3aIUTe JJabopaTOpHOU pabOTHI JaHbI IPABUIIBHBIC OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

[Tpu oneHWBaHHK PE3yabTATOB OOYUYCHHUS MO TUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTaIlUH UCTIOJIB3YIOTCS CIACAYIOIINE KPUTEPHH U IIKAJIBI.

3auer (3aull).

[TpoMexyTouHas aTTeCTaLUs MPOBOIUTCSA B (popMe OIAHKOBOTO TECTHPOBAHHUSL.

[TpoaoKUTETLHOCTh TECTUPOBaHUS: 60 MUHYT.

O1eHKa «3a4TEHO» BBICTABIISICTCS OOYYAIONIEMYCsl, €CJIM MPAaBHIBLHO PEIICHO HE MEHEe
65% TeCTOBBIX 3aIaHUM.

OreHKa «HE 3a4TEHO» BBICTABIIACTCS OOYYAIOIIEMYCs, €CITM TPAaBUIBHO PEIICHO MEHee
65% TeCTOBBIX 3aIaHUM.

Pe?;an)TaT O6yT-I€HI/I$I o AUCHUIUIMHE CHUTACTCA NJOCTUIHYTBIM IIPH IMOJIYYCHHU 06yanO-
IIMMCSI OLEHKH «3ayTEHO» IO KaKJIOMY M3 KOHTPOJIBHBIX MEpONPUATUM, OTHOCSIIUXCS K JIaH-
HOMY pe3yJbTaTy OOyueHusl.




