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MNPOI'PAMMA

BCTYIIUTEIBHOIO UCTIBITAHUS AJIs ocTynaomux B 2016 roxy B acnupaHTypy
Ha HalpaBJICHUE TIOJrOTOBKU
27.06.01 YnpasiieHHe B TEXHMYECKHUX CHCTEMAX
10 POPUIAM
27.06.01.01 CucTremHBbIli aHAJM3 U YIPABJIeHUE B TEXHMKE U TeXHOJOTHAX
27.06.01.02 ABTOMAaTH3HPOBAHHOE YIIPaBJIeHHE TEXHOJOTHYEeCKUMHU NMPOLecCaMH U
NPON3BOACTBAMH

27.06.01.03 MaTemaTn4eckoe Mo/JeJTUPOBaHNe B YIPABJIEHUN TeXHHYECKHMH CHCTeMaMU

NN E

27.06.01.04 CranaapTusanus u ynpapjieHHe Ka4eCTBOM MPOXYKIIUH
27.06.01.05 UndopMannoHHO-U3MePUTEIbHBIE H YIIPABJIAIOIIHE CHCTEMbI

HNEPEYEHDb BOITPOCOB 110 HAITPABJIEHUIO NIOATI'OTOBKH
27.06.01 YnpasiieHHe B TEXHMYECKHUX CHCTEMAax

CucTeMHBIN TOAX0 M CUCTEMHBIA aHau3. XapaKTePUCTUKA CIOXKHBIX CUCTEM.

ArperatuBHbie cucTeMbl. CTPYKTYpHBIN aHAJIN3 arperaTUBHBIX CHCTEM.

AHanu3 ¥ CUHTE3 B CUCTEMHBIX UCCIIEJOBAaHUSX.

KomneroTepHoe MoJienpoBaHie Kak HHCTPYMEHT peallu3alliy CUCTEMHOIO aHAJIN3a.

AHanu3 TEXHUYECKUX CUCTEM CPEICTBAMHU MOJEIUPYIOIIEH MPOrpPaAMMBI.

OcHoBHbIE TOHATHUS cUcTeM yrpaBiieHus. O0beKT ynpasieHus. Cucrema yrpaBieHUsI.
OcHOBHbIE TPUHIUIIBI yIpaBieHus:. OCHOBHBIE BU/IbI CUCTEM YIIPABIICHUS

MaremaTtuueckoe OMHCaHUE DJIEMEHTOB CHUCTEMBI YIIPABJIEHUS W MHOTOMEPHBIX OOBEKTOB

YIpaBJICHUA 110 CHOCO6y «BXOO-BBIXOI»

9.

Cnoco0 omucaHMsl 3JIEMEHTOB CHCTEM YIIPAaBJICHHUS M MHOTOMEPHBIX OOBEKTOB YIPABIICHUS

METOHOM IIPOCTPAHCTBA COCTOSIHUI

10.

Ilepemennbie cocrosHus, IIpoctpanctBo cocrosHuil. PazoBble mnepemeHHble da3zoBoe

MPOCTPAHCTBO. Y PaBHEHUE COCTOSHUS

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OtaInbl NOCTPOEHUS U UCCIIETOBaHUS MOJEIIEH.

MeTtoap! uaeHTUGUKAITIN MOIeTIeH JMHAMUYECKUX TIPOIIECCOB.
Metoap! ueHTH(GUKALUU MOIETIeH CTallMOHAPHBIX ITPOLIECCOB.
ArperaTuBHBIN OJIXOJ K MOJEJIMPOBAHUIO CIIOKHBIX CUCTEM.
Oco0eHHOCTH MOJIETUPOBAHMSI CUCTEM MacCOBOTO OOCITY>KHBaHUSI.
Knaccudukanus cpencts uamepenuii. MeTo sl u3MepeHuii.
OCHOBHBIE U IOTIOJTHUTEIBHBIE TOTPEIIHOCTH CPEJICTB U3MEPEHUIA.
[ToBepka 1 KamUOPOBKA CPECTB U3MEPEHUIA.

Mertpoiiornueckas aTTecTalus CpeACcTB U3MEPEHUN.
Mertponoruueckoe obecrieueHre Mpou3BO/ICTBA.

MeToap! 1 TEXHUYECKHE CPEACTBAa KOHTPOJS U UCIBITAHUN MH()OPMAITMOHHO-U3MEPHUTEIBHBIX

CHCTEM.

22.
23.

TexHuueckue cpencTBa HHHOPMAITIOHHO-U3MEPUTEIBHBIX CUCTEM.
CucreMmsl ynpaBieHus 6a3aMu JaHHBIX.
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24. be3zonmacHOCTb U 3amuTa HH(HOPMAIMK B KOMITBIOTEPHBIX CHCTEMaX.
25. AmnmapaTHbie cpefcTBa HH()OPMAITMOHHO-YITPABJISIONINX CUCTEM.

NEPEYEHBb BOITPOCOB 110 MPO®UJIIO NIOAT'OTOBKHA
27.06.01.01 CucreMHBbIii aHAIU3 M YIIPaBJIeHUE B TEXHUKE U TEXHOJIOTHAX

1. Merononornueckue NPUHLHUIBI U 33Ja4l CUCTEMHOIO aHAJIN3a B TEXHUKE U TEXHOJIOTUSX.

2. CucremMbl M 3aKOHOMEPHOCTH HUX (YHKUMOHHUPOBAHUS U pa3BUTUA. OCHOBHBIE 3Tallbl
JKU3HEHHOT'O IIUKJIA CIIOKHOW TEXHUYECKON CUCTEMBI.

Mogenu u knaccuuKanus CUCTEM B TEXHUKE M TEXHOJIOTUSIX.

Mogenu 1 METOAbI IPUHATUS PELLICHUMN.

[TocTanoBKa, Ki1accuUKaLMs U ATAIbl PELICHU 3a]ja4 IPUHATHS PEILICHUH.

DKCIEpTHBIC MPOIEAYPHI. 3a/1a4u OLICHUBAHUS.

Anroputm skcnepTu3bl. Meroibl 00paboTKH SKCIEPTHON UH(DOPMALIH.

Metoapl (GOpMHPOBAaHUS HMCXOJHOTO MHOXKECTBA aJlbTePHATUB. Mopdoiornyeckuil aHain3
CUCTEM B TEXHHUKE U TEXHOJIOTHUSAX.

9. MeToapl MHOTOKPUTEPUAIBHON OIICHKH AIbTEPHATHB B TEXHHUKE M TEXHOJIOTHAX. DYHKIHSA
IIOJIE3HOCTH.

10. IpuHsATHE KOMIEKTHBHBIX penieHnii. COBpeMEeHHBIE KOHIICTIIIH IPYIIIOBOTO BBIOOPA.

11. Mozgenu U MeToAbl MPUHATUS pElIeHUi npu HeueTkod MHpopmauuu. HedeTkne MHOKECTBa.
OcHOBHBIE OIIPEIEICHNS U ONEpallii HaJl HEYETKUMU MHOXecTBaMU. HeueTkoe MoaenupoBaHue B
TEXHHUKE U TEXHOJIOTUsX.

12. Urpa xak Mojaens KOHPIUKTHON cutyanuu. Knaccudukamnus urp. Marpuaasie, KOOTIepaTHBHBIE
1 quddepeHnnanbHbIC UTPBI.

13. OnTUMHU3aMOHHBIA TOIXOA K MpoOJeMaM YIpaBICHUS W MPHHATUS PEUICHUH B TEXHUKE U
TexHosorusx. Popmbl 3alUCH 337ay MaTeMaTHYecKoro mnporpammupoBanusd. Kiaccudukanums
3a/1a4 MaTEMaTUYECKOr0 MPOrPaMMHUPOBAHUS.

14. TlocTaHoBKa 3ajaun JMHEHHOro nporpammupoBaHus. CTaHaapTHas M KaHOHUYECKas (hopMel
3anucu.  JlomycTMmble = MHOXKECTBA M ONTHMAJIBHBIE  pEIIEHUs  3aJad  JIMHEWHOIO
IIPOrPaMMUPOBAHHS.

15. YcnoBus cymiecTBOBaHUST UM CBOWCTBA ONTHUMAJIbHBIX PpEUICHWM 3aladdl  JIMHEHHOTo
IporpaMMupoBaHus. CUMILIEKC-METO.

16. INocTanoBKa 3a7a4 HEMMHEWHOTO MPOTpaMMUPOBaHUs. JIOKaIbHBIN U TTI00ATBHBIA SKCTPEMYM.
Heo6xonumele ycnoBust 6e3ycioBHOro skcrpemyma auddepenunpyemsix ¢ynkuuii. Teopema o
CEIUIOBOU TOUYKE.

17. Heob6xonumble yciaoBUs SKcTpeMyMa quddepeHnupyeMoid pyHKIIMN Ha BBITYKIOM MHOXECTBE.
Teopema Kyna—Takkepa u ee reoMeTpryeCcKasi HHTEPIPETALIHS.

18. 3agauu 06 yCIOBHOM 3KCTpeMyMe U METO/ MHOXUTenel Jlarpanxka.

19. Kitaccudpukanuss MeTofoB 0Oe3ycinoBHON onTumm3arui. CKOpPOCTH CXOJIUMOCTH. MeTobl
NIEPBOro MOpsAAKa. I'paMeHTHBIE METOIBI.

20. Metompr BTOporo mopsiaka. Meton Herooroma u ero momudwukarmu. KBa3WHBIOTOHOBCKHE
METO/BL.

21. TlocTaHOBKA 33/1a4 BBITYKIJIOTO MPOrpaMMHpoBaHus. CBOWCTBA ONTHMATBHBIX PEIICHHA.

22. HeoOXxoauMBble U JOCTAaTOYHBIE YCIOBHS dKCTpeMyMa TuddepeHIIMpyeMoil BBITYKIONH (QyHKINH
Ha BBITYKJIOM MHOXKECTBE U UX IpUMeHeHue. Teopema Y 13aBbl.

23. OCHOBbI ~ TEOpPHUHM  JBOWCTBEHHOCTH B  BBINYKJIOM IporpaMMHpoBaHuU. JIuHeilHOe
IIPpOrpaMMHUpPOBAaHUE KaK YaCTHBIM ciydaid BbINykJIoro. I[IoHsATHME O Heragkol BBITYKIION
ontumuzanmu. Cyoauddepenuna.

24. OCHOBHBIE TIOJIXO/BI K PEIICHHIO YKCTPEMABHBIX 3a/1a4 ¢ orpaHuueHusMH. Kimaccudukarms
3a7a4 ¥ METOMOB. MeTolbl NpOoeKTHUpoBaHUA. MeTox mpoekuuu rpagueHTa. Meros yCIOBHOIO
rpajueHTa.

25. MeTozpl cBeIeHUs 3a[ad ¢ OrpaHHUYCHHMSIMU K 3ajayaM O0e3yCJIOBHOM onTUMH3anuu. MeTomabl
BHEIITHUX ¥ BHYTPEHHHUX MTPaPHBIX (YHKIIHM.

Nk w
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26. KoMOMHUpPOBaHHBII METOJ MPOEKTUPOBAaHUA M WTpadHBIX (YHKUUH. MeToH CKOJB3SIIETO
JOITYCKa.
27. Metoapl M 33/Ja4d TUCKPETHOTO MPOrpaMMHPOBAHUS. 3a/Ja4d LEIOYHMCICHHOTO JIMHEHHOTO
nporpaMmupoBanusa. Metoasl orceuenus I'omopu.
28. Metox BeTBel u rpaHull. 3a/1aua 0 Ha3HaYeHUsAX. Benrepckuii anroput™. 3a1auu ONTUMHU3ALUH
Ha ceTsX U rpadax.
29. MeTtox TUHAMHUYECKOTO MPOTPaMMHUPOBAHUS JUIsi MHOTOIIATOBBIX 3a/1a4 MPHHITUS PEUICHUH.
[Tpuniun ontumansHocTH bennmana. OcHOBHOE (YHKLIMOHAJIBHOE ypaBHEHHE. BoruncnurenbHas
CXeMa MEeTOJ1a IMHAMUYECKOT0 IPOrpaMMHUPOBAHUS.
30. OcHOBHbIE MOHATHS TEOPUHM YIPABIEHUS: LEJIU W NPUHLUIBI YIPABICHUS, JUHAMHYECKHUE
cHUCTeMBl. Maremaruyeckoe oOmnucaHue OOBEKTOB YIPABICHHS: MPOCTPAHCTBO COCTOSIHHH,
nepeAaTouHble GYHKINHU, CTPYKTYPHBIE CXEMBI.
31. OcHOBHBIE 3a7]au¥l TEOPHH YIIPaBIICHU: cTaOWIM3anus, CIeKEHHe, IPOrPaMMHOE YIIpaBJIeHHUE,
ONTUMAJILHOE YIIPABJICHHE, SKCTpEMalIbHOE peryirupoBanue. Knaccugukaius cucteM ynpaBieHus.
32. luHaMHUYeCcKHe W CTaTUYECKHE XapaKTEPUCTHUKU CHUCTEM YIPABICHHS: MEPEXOMHAs M BECOBas
(GYHKLIMU U UX B3aUMOCBS3b, YACTOTHbIE XapaKTEPUCTUKU. THUIOBBIC AMHAMHYECKUE 3BEHbS U UX
XapaKTEPUCTHUKHU.
33. [lonsitue 00  yCTOWYMBOCTM CUCTEM  YIOpaBiCHUA. YCTOWYMBOCTH 10 JIAmyHOBY,
ACUMITOTUYECKAs!, SKCIIOHEHIUAJIbHAS YCTONYUBOCTb.
34. YcToiunBOCTh NTUHEHHBIX cTanmoHapHbix cucteM. Kputepuu Jlanynosa, JIbenapa—Ilunapa,
['ypBuna, MuxaiiioBa. YCTOWYMBOCTh JMHEWHBIX CHCTEM C OOpaTHOW CBS3BIO: KpUTEPUi
HatikBucra.
35. KauectBo mporeccoB yrmpaBiieHHs B JHHEWHBIX TUHAMHAYECKHX cucTemax. [lokazaTenu
KauecTBa I1epEXOAHBIX NPOLIECCOB. MeTobI OLIEHKH KauecTBa. Koppekuus cucreM ynpasiicHUs.
36. MeToapl cuHTE3a OOpAaTHOW CBS3M. OIJIEMEHTHl TEOPUU CTAaOWIM3alMHU. YTIPaBIIEMOCTb,
Ha0JII01aeMOCTh, CTAOUIM3UPYEMOCTh. JlyalbHOCTh YIPaBIsIEMOCTH U HAOII0JaeMOCTH.
37. AHanuTH4ecKoe KOHCTpyHnpoBaHue. VaeHTnuKanus TMHAMHYECKIX CUCTEM. DKCTpEeMallbHbIC
PETYJIATOPHI — CAMOONTUMHU3ALUS.
38. Knaccudukanus qUCKPETHBIX CUCTEM aBTOMAaTHYECKOTO YIPABICHHS. Y PaBHEHUS UMITYJILCHBIX
CHCTEM BO BPEMEHHOW 00JIacTH. YpaBHEHHs Pa30OMKHYTBIX M 3aMKHYTBIX HMMITYJIbCHBIX CHCTEM
OTHOCUTEJIBHO pelIeTYaThIX (PYHKIIMH.
39. Iuckpetnsle cuctembl. ZET-npeoOpa3oBanue pemeTdaTsix (QyHKIMHI U ero cBoicTBa.
40. DnemenTtsl Teopuu Oudypkanuyd. OCHOBHBIE BHIBI HETMHEHHOCTEH B CHCTEMax YIPaBJICHUSI.
Metopl uccineoBaHus MOBEAEHUS HETIMHENHBIX CHUCTEM.
41. ABTokoneOaHusi HENMHEHHBIX cucteM, oroOpaxkenue A. Ilyankape. OpOurtanbHas
yCcTOMUMBOCTh. TeopeMbl 00 yCTONUMBOCTH MpeAeIbHbIX UKIOB: AHIpoHOBa—BuTTa, Kenurca.
42. Knaccuukanus ONTHMANBHBIX CHUCTEM. 3aJadyd ONTHMAIBHOTO ympaBieHus. [IpuHImD
MakcuMyma [loHTpsruna.

HEPEYEHB BOITPOCOB 11O MPO®UJIIO MOAT'OTOBKHA
27.06.01.02 ABTOMATH3MPOBAHHOE YIIPABJEHHE TEXHOJOTHYECKUMH NMPOLECCAMH U
NMPOU3BOJACTBAMHM

1. PerynspHble curHaNBI U UX XapakTepucTuku. Onpesenenue peryisipHoro curHana. OCHOBHBIE
THIIBI PETYJIAPHBIX CUTHAJNOB. [leproauyeckne n HempepbIBHBIE CUTHAIIBI.

2. MaremaTuueckoe OMHMCAHHE AaBTOMATHUYECKHX CHCTEM. Y paBHEHHUS JAMHAMUKH M CTaTUKU.
OnpeneneHre IMHEHHON CTAIMOHAPHOW CHCTEMBI.

3. llepexomuwsie mpomecchl. Ilepexomnas wu BecoBas ¢yHKiuu. HWuTterpan J{roamens.
[IpeobpazoBanme Jlamnaca. [lepenaTounast pyHKIHS.

4. TumnoBble TMHAMUYECKHUE 3BEHBSI.

5. OOwmias xapakTepuCTHKa OOBEKTOB CHCTEM aBTOMATUYECKOro ympaBieHus. [IpuHIumIbI
perynupoBanus. Kiaccudukanus cucteM aBTOMaTHUYECKOro yrpasiieHUs. OCHOBHBIE CIOCOOBI
COEITMHEHUS 3BEHbBEB.

6. TumnoBble 3aKOHBI PETYIUPOBAHUSI.
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7. YcroiunBOoCTh JIMHENHBIX cucTeM. [loHsATue ycroiumBocTH n €€ omnpeneneHue. OCHOBHBIE
BHJIbI ycTOMYMBOCTH. HeoOxommmMoe ycimoBre yCTOMYNBOCTH.
8. Aunrebpamueckuii KpuTepuil ycroiiunBocTi. YacTOTHBIE KPUTEPHH YCTOWYHBOCTH.
9. VYecroituuBble 1 HEYCTOWYMBBIC 3BeHbsI U coelnHeHUsI. CHHTE3 YCTOMUUBBIX CUCTEM.
10. Omnenka 3amaca ycTOHYMBOCTU. AHAJIM3 CUCTEM Ha 3arac yCTOUYHBOCTH.
11. HccnenoBanue KayecTBa MpoleccoB peryiaupoBanus. [lokazaTenu kayecTsa.
12. OcHOBHBIC TUTIBI HETMHEWHBIX CUCTEM U XapaKTCPUCTHK.
13. ABrokonebanus. MeTo TOUSYHBIX TPEOOpPa30BaHUM.
14. Metobl InHEapU3aIMU HEJIMHEHHBIX CUCTEM.
15. ABrokone6anus. MeTo rapMOHUYECKOTO OasiaHca.
16. YcroitunBocTh B MayioM, OonbiioM u 1enoMm. Ilepewiii merox JlsmyHoBa. Btopoii meton
JlanyHosa.
17. OcHoBHBbIE OHATHSI UHTETPUPOBAHHOM CUCTEMBI YIIPaBICHUS
18. CocraB UHTErpUPOBAHHOM aBTOMATH3UPOBAHHON CUCTEMBI YIIPABICHUS
19. TIpuHIMIIBI TOCTPOCHUS UHTETPUPOBAHHBIX CHCTEM YIIPABJICHHS
20. OcHOBHBIE CTAINH CO3/JaHUSI THTETPUPOBAHHON aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS
21. Opranm3anusi  TPOSKTUPOBAHUS  WHTETPUPOBAHHOW  aBTOMATU3UPOBAHHON  CHCTEMBI
YIPaBJICHUS
22. ABTOMAaTHU3MPOBAHHBIC CHCTEMBI YIIPABIICHUS TEXHOJIOTHUYSCKUMHU MPOIECCAMHE
23. ABTOMaTU3MPOBAHHBIC CHCTEMBI YIIPABICHUS THOKHUMU MPOU3BOJICTBEHHBIMH CUCTEMaMHU
24. ABTOMAaTHU3MPOBAHHBIC CHCTEMbI YIIPABICHUS TIPEITPHUSITHSIMH
25. ABTOMaTH3MpOBAHHASI CUCTEMA TEXHOJIOTUYECKOM MOATOTOBKH ITPOU3BOJICTBA

MNEPEYEHbB BOITPOCOB 110 IMPO®UJIIO NIOATI'OTOBKH
27.06.01.03 MaTemaTnuyeckoe Mo/eJIMPOBAHNE U ONITUHMU3ALMS B TEXHUKE U TEXHOJIOTUSX

1. OOmue noHATHS: MaTeMaTUYeCcKasi MOJIeNb, aITOPUTM U mporpamMma OBM, BeIYMCIUTENBHBIN
DKCIEPUMEHT, 3TAIbl BBIYUCINUTENBHOIO DKCIIEPUMEHTA.

2. 3aKkoHBI COXpaHEHHsI KaK OCHOBa OOJBIIMHCTBA MaTeMaTW4ecKux moxaeinei. Kmaccudukarms
MaTEMaTUYECKUX MOJEIIEH.

3. Meroasl mocTpoeHHsT MaTeMaTHuecKuX Mojeneld. OCHOBHBIE TMOHSATHS WMHTALMOHHOTO U
CTaTUCTUYECKOTO MOJEINPOBAHMS.

MartemaTH4ecKuii annapar MoAeJHMPOBAHMA - ajredpa U reomeTpust

1. MHoxecTBa, MOAMHOXECTBA W OIEpAllMM HaJ HUMH, CKaJSIpPHOE, BEKTOPHOE U CMEIIAHHOE
NPOM3BEACHUS BEKTOPOB, M HMX CBOWCTBa, JEKapTOBa CHCTEMa KOOpAMHAT, MpeoOpa3oBaHue
IPSIMOYTOJIBHBIX KOOPJMHAT, BBIYUCIEHHE IUIOmafedl W OOBEeMOB, KpHUBBIE U IOBEPXHOCTH,
HOJISIpHAs cCUCTeMa KOOPAMHAT, LMIMHAPUYEcKas U chepryeckasi CHCTEMbI KOOPIMHAT.

2. Marpuiisl U orepanyu HaJl HUMH, UX CBOWCTBA, OJIOYHBIE MATpPHUIII, IpsMasi CyMMa MaTpHII,
JUHEWHas: 3aBUCUMOCTh CTPOK W CTOJOLIOB MAaTpHll, 3JeMEHTapHble MpeoOpa3oBaHUs MAaTpPHIL,
onpeAenuTeNnu N-TO TOpsAIKa, UX CBOWCTBA, METOJbl BBIYHCIEHUS ONpelenuTesneil, odparHas
MaTpHULla U paHl MaTPUILIbI, UX BBIUHUCIEHUE U CBOMCTBA, PELIEHHE MaTPUYHbIX YPaBHEHUH, TeOpeMa
0 0a3uCHOM MHUHOpE.

3. Cucrembl nuHeNHBIX anredpandeckux ypasHenuit (CJIAY), opmel 3anucu CIIAY, kputepuit
coBmectHocTu CJIAY, dopmyner Kpamepa, metonsr pemenust CJIAY, CJIAY ¢ KOMIUIEKCHBIMH
koo duurentamu, uucieHHsle meronsl pemenus CJIAY, npsMbele U HTEpallMOHHBIE METOIbI
pemenust CJIAY, meron ['aycca u ero ocOOEHHOCTH, METOI MPOTOHKH, MeTObI SkoOu, 3eiaens,
IPOCTOM WTepanuy, PudapiacoHa M penakcanuu, CXOOUMOCTb M CKOPOCTb CXOJUMOCTHU
CTaIlMIOHAPHBIX UTEPALIMOHHBIX METOOB.

MaremaTudecKkuii anmapat mojaeJupoBanus: 1uddepeHnuaIbHoe HCUYUCTECHUE

1. Merpuueckue TPOCTPAHCTBA M WX HENPEPBIBHBIE OTOOPAKEHUs, XapaKTePHbIC TOUYKH
MHOKECTB, OTKpBITbIE, 3aMKHYTble ¥ KOMIIAKTHbIE MHOXECTBA, CBONCTBAa HEMPEPHIBHOIO
0T06pa)K€HI/I$I MHOXCCTB, JIMHEHHO CBSI3HEBIC MHOXCCTBA, PAaBHOMCPHAsA HCIPCPBIBHOCTDH, MPCACIT
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0TOOpa)KeHHs] METPUYECKHX IPOCTPAHCTB, €r0 CBOMCTBAa M TNPHU3HAKU CYIIECTBOBAHUS, MOJHOE
METPUYECKOE TPOCTPAHCTBO, IPUHLIUI CKUMAIOIUX OTOOPaKEHHM.
2. JlelicTBuTeNbHBIE PYHKIIMH JCHCTBUTEIHLHOTO MEPEMEHHOTO, QYHKIHS U €€ TpaduK, CrIoCOObI
3a/jaHud (YHKUUH, OCHOBHBIE 3JEMEHTapHble (DYHKIUH, YUCIOBBIE IOCIEI0BATEIbHOCTH, HX
npeJieNbl, CBOWCTBA CXOIAIIMXCS IOCIENIOBATEIbHOCTEH, NPU3HAKU CYIIECTBOBAHUS Mpererna
II0CJIEI0BATENIbHOCTH, Mpenen (YHKIMM B TOYKE U €ro CBOWMCTBA, OJAHOCTOPOHHME IpEAEIbl,
NpPU3HAKH CYIIECTBOBAHMS TIpeesa, CBOWCTBA (YHKIMHA, WMMEIOUMX KOHEYHBIM Mpemel,
OCCKOHEYHO Mayible W OeCKOHEeUHO OoJbmiue (YHKIUU, Tpeaes CI0KHOW (YyHKIUH, IBa
3aMeYaTeNbHBIX IMpeiena, SKCIIOHEHTa, HATypajbHbIE JOTapu(pMbl U TUNIEPOOTHUECKUE (DYHKIIHH,
HENPEepbIBHOCTh (DYHKIMU B TOUYKE, CBOMCTBAa (DYHKLMH, HENPEPHIBHBIX B TOYKE, OJHOCTOPOHHSI
HENPEPbIBHOCTh, TOYKH pa3pblBa, CBOWCTBA (YHKUMH, HENPEPHIBHBIX B IPOMEKYTKE,
HENPEPbIBHOCTh OCHOBHBIX JIEMEHTAPHBIX (YHKLMH, HENPEPHIBHOCTh U Pa3pbIBBI MOHOTOHHOM
(GyHKLINHY, ACUMITOTHYECKOE TOBEJICHUE (DYHKIINH.
3. IIpousBoaHas QpyHKIMM €€ MEXaHUYECKUH U F€OMETPUUECKUI CMBICI, KacaTelbHas 1 HOpMaJb
K TUTOCKOH KPUBOM, MMPOU3BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH, OJHOCTOPOHHUE KOHEUHBIE
U OeckOHEYHble  NPOM3BOAHBIE,  Jau(pdepeHIupyeMocTs  (GYHKIMH,  HEHNPEPBIBHOCTh
muddepenmpyemoit GyHKIMH, TpaBuia AuddepeHnnpoBanus GyHKIUH, TPOU3BOIHAS CIIOKHOU U
oOpaTHOW (QyHKUUH, IMpou3BoAHAs (YHKLMHU, 33JaHHOM HapameTpuuecku, AuddepeHurpoBaHue
HESIBHBIX (DYHKITHIA.
4. Jluddepenuman u ero TreoOMETPUUECKUN CMbICH, AuddepeHnran CIoKHON QYHKIHH,
WHBapUAHTHOCTb  (opMbl  3amucu  auddepeHnrana, UCHoNb3oBaHue auddepeHnrana B
OpUOJIMKEHHBIX BBIYUCICHUSAX, IPOU3BOJHBIE M JU(QepeHIaIbl BBICIIUX MOPAIKOB, OCHOBHbBIE
TeopeMbl Au(QepeHINaTbHOTO HCYMCICHUs, Teopema Jlarpamxka u  QopMmyna KOHEYHBIX
npupaueHuid, Teopema Komu, npasuwino bepnymmu — Jlonurans, MHorowieH Teinopa u ¢gopmyna
Teiinopa, pa3nuuyHble NPEACTABICHUS OCTaTOYHOro wieHa ¢opmynsl Teiinopa, ¢opmyna
MaksopeHa, BeIYHMCIEHHE MPENENIOB MpHU nomouu ¢opmynsl Teinopa, ucnonb3oBaHue (GOpMYIIbl
Teiinopa B mpUOIMKEHHBIX BBIYUCIICHUSAX, YCIOBHS BO3PACTAHUS U YOBIBAaHUS (DYHKITHIA.
5. DkcTpemMyM (pyHKIMHM, HEOOXOIUMBIE U JOCTATOYHbIE YCIOBHUS CYILECTBOBAHUS SKCTPEMYyMA,
HanOoJIbIlIee M HAUMEHbIIIee 3HAUYCHUS (QYHKIIUU B TIPOMEXKYTKE, YCIOBHUS BBIMTYKIOCTH ()YHKIIHH,
TOUYKHU Tepernbda, oOmias cxema ucciaeoBaHus (QYyHKIMU U MOCTPOEHUE ee rpaduka, 0COOEHHOCTH
uccienoBanus (pyHKIHHA, 3aJaHHBIX TTapaMeTPHUYECKH, BEKTOpHAs (QYHKITUS CKAJIIPHOTO apTyMEHTa,
IUIOCKHE KPUBBIE, KPUBU3HA IJIOCKOM KPUBOM, 3BOJIIOTA U 3BOJIBBEHTA IJIOCKOM KPUBOW, KPUBU3HA
U KpYy4YeHHE MPOCTPaHCTBEHHOM KpHBOi, (hopmyibl Dpene.
6. WutepnonupoBaHue u 4yMciaeHHoe auddepeHUMpoBaHHE, JHMHEWHas ~ MHTEPIOJALUS,
KBaJpaTHUYHAS MHTEPIIOJNISAIUS, WHTEPIOJSAIMOHHBII MHOTOWIeH Jlarpamka, WHTEPHOISIIMOHHBIN
MHorowieH Hpl0TOHa, MHTEPIOIMPOBAHUE C KPATHBIMH y3JIaMH, YUCIIeHHOEe U (depeHIupoBaHuE,
WHTEPIOJIMPOBAHUE CIUIAalHAMHU, PEIICHWE HEJIMHEWHBIX YPAaBHEHMM, OTIECICHHE KOpPHEW
anreOpanyecKuX ypaBHEHHH, YUCIEHHBIE METOAbl YTOUHEHMsI 3HAUE€HUS KOPHS, METOJ| MPOCTOi
uTepanun, Mmetoa HproToHa, KOMOMHUPOBAaHHBIE METO/THI.
7. OYHKIMU MHOTUX NEPEMEHHBIX, Mpeaesl U HENpepbIBHOCTh (YHKIIMHM MHOTHX IE€pEMEHHBIX,
JWHAW W TIOBEPXHOCTH pPa3pbiBa, HEMPEPHIBHOCTh 10 YacTH TEPEMEHHBIX, CBOWCTBA (YHKIUH
MHOT'HX [€PEMEHHBIX, HEMIPEPHIBHBIX HA KOMITAKTAX, YaCTHbIE MPOU3BOIHBIC U UX T€OMETpHUYECKas
MHTEpIIpeTalnsl, HEOOXOAUMBIE U IOCTAaTOUYHbIE YCIOBUSA AUPPEpeHInpyeMOCTH HYHKIIUH MHOTUX
NEPEMEHHBIX, IUPPEepeHIUPYEMOCTh CIOXHOM (QyHKUMH, auddepeHunan QyHKIUHM MHOTHUX
MEePEMEHHBIX, TPOU3BOHbBIE U U (epeHIabl BHICIINX TOPAAKOB, popmyna Teinopa.
8. HMuddepenumansl B MNpUONMKEHHBIX BBIYMCICHUAX, TEOPEMbl O HESBHOW U 0OpaTHOM
(GYHKIMSAX, TPOW3BOIHAS IO HANPABJICHUIO, TPAIMCHT, KacaTellbHas IUIOCKOCTh M HOpMAb,
KacaTeJIbHasi 1 HOpMaJib K KPUBOM Ha MIIOCKOCTH, SKCTPEMYM (PYHKLIMU MHOTUX MTEPEMEHHBIX.
9. Heo0xoamMoe M JOCTaTOYHOE YCIOBHS SKCTpEMyMa, MccieqoBaHne QYHKIMNA Ha SKCTPEMYM,
YCIOBHBIM JKCTPEMYyM, HEOOXOIUMOE M JOCTaTOYHOE YCIOBHS YCIOBHOTO 3KCTpeMyMa,
HaXO0XJICHHE HAUOOJIbIIEro 1 HAUMEHBIIET0 3HaYEHUH.
10. YucrneHHble METOAbI pEIICHUS CHCTEM HETWHEHHBIX ypaBHEHUH, HTEpallMOHHbIE METOJbI
pemenusi, metosl HeroToHa, mpobiemMa riiodaibHON CXOIUMOCTH.
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11. WuatepnonupoBanue (QYHKIMA MHOTMX MEPEMEHHBIX, MHTEPIIOJIALMOHHBIC CIUIAWHBI TEpBOM
CTENEHH, OUIMHENHbIE HHTEPIOJALMOHHbIE CIUIAliHBI, OMKYOUUYECKHE CIUIaiHbI ABYX MEPEMEHHBIX,
IpUOIMKEHNE KPUBBIX U IOBEPXHOCTEH.

MareMaTH4eCcKHH anmnapar MOAeJIMPOBAHUA: HHTErPaIbHOEe HCYHCICHHE

1. HeonpeneneHHslii uHTErpan, nepBooOpa3Has M HEONpPEIENCHHbI HHTErpai, HUX CBOWCTBA,
WHTEIPUPOBAHME IIOACTAHOBKOM M 3aMEHOM IIEPEMEHHOIO, HWHTEIPUPOBAHUE II0 YaCTAM,
UHTETPUPOBAaHKUE PallMOHATIBHBIX IPOOEH, METO/IbI MHTEIPUPOBAHUS HUPPALIMOHAIIBHBIX BBIPAXKEHUH,
OTIpeNieIeHHBI MHTErpall, CyMMBbI 1 UHTErpaisl JapOy.

2. OCHOBHBIE CBOWCTBA OIIPEIEIIEHHOIO MHTErpaja, TEOPEMbl O CpPEAHEM 3HAYEHUH JUIs
OIIPENIEIICHHOTO MHTETPala, ONPEACICHHBIM UHTErpaj ¢ IEPEMEHHBIM IIPEACIIOM U €ro CBOMCTBA,
HECOOCTBEHHBIE MHTErpalbl, MHTErpajbl 110 OECKOHEYHOMY IMPOMEXYTKY U OT HEOTPaHUYEHHBIX
(byHKUIUH, UX CBOICTBA. aOCOMIOTHAS U YCIOBHAS CXOJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

3. HWurerpansl, 3aBucsiue oT napamerpa, JupGepeHpoBaHie 1 UHTETPUPOBAHNE UHTErPAJIOB
[0 [apaMeTpy, paBHOMEPHAsl CXOJUMOCTb HECOOCTBEHHBIX MHTErPAJIOB. IIPU3HAKW PABHOMEPHOMN
CXOJMMOCTH  HECOOCTBEHHBIX  MHTErpajioB,  HENPEpPBIBHOCTE U JUPPepeHIHpyeMOCTh
HECOOCTBEHHBIX MHTErpajioB IO IapaMeTpy, WHTEIPUPOBAHME HECOOCTBEHHBIX HHTETPAJIOB I10
napaMmerpy, DUIepOBbl HHTErPaJIbI.

4. TlpumoxeHHs ONMpeNesIeHHOT0 MHTErpaia, JJIUHA KPUBOH, IJIOMAas TUIOCKON (DUTYpBI, 00BeM
TeNa, MJIOW@AAb MOBEPXHOCTH, BBIYMCIEHUE MAacC U MOMEHTOB MHEPLUH, CTATUYECKUE MOMEHTBI U
KOOpJAMHATHl IIEHTpa Macc, paboTa, PHEPrus, CuUja [aBJICHUS, YHCICHHOE HHTETPHPOBAHUE,
dopmyna Ttpameuuif, ¢opmyna mapados, (GopMysabl NPAMOYTOJBHUKOB, HCIIOJIb30BaHHUE
MHOTOYJICHOB BBICIIMX CTeneHel, KkBajaparypHas Qopmyna [aycca, OLEHKa MOrpEIHOCTU
YHUCICHHOT0 HHTErPUPOBAHUS, TPUOIMKEHHOE BHIYMCIIEHUE HECOOCTBEHHBIX MHTEIPAJIOB.

5. Kparnbie (nBoitHBIE, TPOIHBIE U Ap.) UHTErpajbl, 33Ja4l, IPUBOJIALINE K IOHIATHUIO KPATHOTO
UHTErpaia, ycjOBUs CYLIECTBOBaHMS KpaTHOI'O HHTErpaia, KiacChl MHTEIPUPYEMbIX (DYHKIIHIHA,
CBOMCTBA KpaTHOTO MHTETpala, TEOPEMBl O CpPEIHEM 3HAYEHUM JUI1 KPaTHOIO HHTErpaia,
BBIYMCIICHUE KPATHBIX UHTETPAJIOB, KPUBOJIMHEWHBIE KOOPAUHATEL, 3aMEHA IIEPEMEHHBIX B KPATHOM
MHTETpajie, HWIMHIPUYECKUE U cepruyecKkue KOOpAMHATHI, HECOOCTBEHHbIE KPAaTHbIE MHTErPaIbl,
IIPUJIOKEHUS KPATHBIX UHTETPAJIOB.

6. UwucneHHOE€ WHTETPHPOBAHWE, WCIIOIB30BAaHHE OJHOMEPHBIX KBaJpaTypHbIX  (opmy,
KyOaTypHbIe (OPMYIIbI, MHOTOMEPHBIE KyOaTypHbIe (POPMYJIbl, METOJl CTATUCTHUECKUX UCTBITAHUH,
BBIYMCIICHHE KPATHBIX HMHTErpajoB MeToaoM MonTe-Kapiao, KpHUBOIMHENHBIE WHTErpajbl, HMX
CBOMCTBA, yCIOBUA CYILIECTBOBAHUSA U BBIYUCICHUE, MEXAHUYECKHUE NPUIIOKEHUS KPUBOJIUHEUHOIO
MHTErpaia nepBoro poaa, Gpopmyna ['puna.

7. TloBepXHOCTHBIE MHTErpaibl U UX HpuiIokeHus, Gopmyna CTokca, YCIOBHUS HE3aBUCUMOCTH
KPUBOJIMHEHHOTO MHTErpaia BTOPOTo pojia OT MYTH MHTETPUPOBAHMS B IPOCTPAHCTBE, Gopmysa
Octporpaackoro — ['aycca.

8. DneMeHThl TEOpHH TIOJNS, CKAJspHBIE W BEKTOPHBIC IIOJIA, BEKTOPHBIC JIMHHUH, TIOTOK
BEKTOPHOI'O IOJI M JUBEPreHIUsS, LUPKYIALUS BEKTOPHOIO OIS U POTOP, MPOCTEUIINE THUIIBI
BEKTOPHBIX I0OJIEH, ortepaTop ['ammibTOHa, MpaBuiIa IEHCTBUM C orlepaTopoM I 'aMHIIbTOHA.

JuddepeHunanbHbIe YPABHEHUA

1. Teopema cymiecTBOBaHHsS M €IMHCTBEHHOCTH pelieHHs (Teopema Korm), oneHka pa3sHOCTH
pelieHuit ABYX YypaBHEHHUH, HENpepbIBHAs 3aBUCHMOCTb PEIICHHS OT HAayalbHBIX YCIOBUH U
napameTrpa, M30KJIMHBI M UX HCHOJb30BAHUE IS HPUOIMKEHHOTO IOCTPOEHUS] MHTErPaIbHBIX
KpUBBIX, JU(QepeHnanbHble YpaBHEHHs MEPBOTo mnopsijaka, auddepeHnranbHble YpaBHEHUS C
pa3feNAoIUMUC IEPEMEHHBIMH, OJHOPOJHBIE M KBa3MOJHOPOAHBIE YpPaBHEHUS, yYpaBHEHHUS B
NOJHBIX AuddepeHnranax, HWHTETPUPYIOIIUA MHOXUTENb, JHUHEHHbIE audQepeHnnanbHbe
ypaBHEHHMs TIEPBOTO MOpsiaAKa, ypaBHeHUs bepHymim u Pukkatu, ocodble TOUKH U 0COOBIE pelIeHus
OJ1Y nepBoro mopsiaka, ypaBHEHUs, HE Pa3peIICHHbIE OTHOCUTEIBLHO MPOU3BOIHON, OCOOCHHOCTH
cocTaBiieHUs T PepeHInaTbHBIX YpaBHEHHH B IPUKIIAIHBIX 33/1a4ax.

2. Cucrembl 0OOBIKHOBEHHBIX A depeHInaIbHbIX YpaBHEHNH, 3a1a4a U Teopema Korm, gacTHoe
U obuiee peuieHus cucteMbl U (epeHInalIbHBIX YPaBHEHUN, OIEHKA Pa3sHOCTH ABYX PELICHHUH,
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teopeMa Komm o CyliecTBOBaHMM M €IMHCTBEHHOCTH PEUICHMsI YPABHEHMs BBICLLETO IOPSKa,
CJlyyau TIOHM)KEHUS MOPSIJIKA, CUCTEMBbI JTMHENHBIX 1 (epeHInalIbHBIX YPABHEHUH, ONpeAeIUTENb
Bponckoro, hyHnamenTanpHas cucrema pemenuii, popmyna Octporpaackoro — JInyBuius.
3. Teopembl O CTpyKType OOILEro pereHus OAHOPOJHOM M HEOJHOPOIHOW CHCTEM, METOJ
Bapualui MOCTOSIHHBIX, (hopmyna Komm, cuctema nuHeiHbIX auddepeHnuanbHbIX YpaBHEHUN C
IOCTOSIHHBIMU ~ KO3()(pUIIMEHTaMH, XapaKTEepUCTUYECKOE YpaBHEHHE CHCTEMBl, HAaXOXJECHHUE
(dyHIaMEHTaTbHOW CHUCTEMbl pELICHWH B cly4yae pa3jMyHbIX KOpPHEH XapaKTepHCTUYECKOTO
YpaBHEHMsI, CTPYKTypa (yHIAMEHTAJIbHOM CHCTEMBbl pELICHUH B Cilydyae KpaTHBIX KOpHEH,
nuHelHble auddepeHnnanbHble ypaBHEHUsT BBICIIMX TOPSIKOB, CBEJACHHUE K JIMHEHHOHN cucreme,
onpenenurTens BpoHCKOro M CTpykTypa OOIIEro pelieHus OJHOPOJHOIO YpaBHEHUs, oOIuee
peleHne HEOJHOPOIHOTO YPABHEHHUS.
4. Meron  Jlarpawka  BapualuMu  IOCTOSHHBIX,  IOHWKEHHE  IOpAJKAa  JIMHEHHOro
muddepeHIMaIbHOr0 ypaBHEHHs, JIMHEHHbIe AudQepeHnnanbaple ypaBHEHUs C HOCTOSHHBIMU
Ko3(puuueHTaMu, ciaydail pa3IMuYHBIX KOpPHEH XapaKTepUCTHUYECKOro YpaBHEHHs, (dopmysa
CABHUIa, Cllydail KpaTHBIX KOpHEH XapaKTEepUCTUYECKOTO0 YpaBHEHMs, ypaBHEHuUs Oijepa,
Jlarpanxa, YeOblmieBa, CTPYKTypa 4YacTHOIO pELICHHS YPaBHEHUS C  IOCTOSIHHBIMU
K03 pHUIIMEHTaMU U CTICIIMATILHON MPAaBOW YaCThIO.
5. DneMeHThl TeOpUU YCTOHYMBOCTH, YCTOMUMBOCTH CHUCTEMbI JIMHEHHBIX AuddepeHInalIbHbIX
ypaBHEHHIA, Teopembl JlsamyHoBa 00 YCTOWYMBOCTH TIO IEPBOMY NPUOIMKEHUIO, (YHKIIHU
JlamyHoBa, Teopembl JIamyHoBa 00 YCTOHYMBOCTH M aCHMMITOTHYECKOM yCTOMYMBOCTH, TEOPEMBbI
UeraeBa u JIsmyHOBa 0 HEYCTOWYMBOCTH, OCOOBIC TOUKH HA (Pa30BOM MIIOCKOCTH, Pa30BBINA MOPTPET
CUCTEMBI, MaTeMaTH4YeCKas MOJEJb COCYIECTBOBaHMS ABYX NOMYJISILMM, KpaeBble 3aJaud s
QG epeHIaIbLHOr0 YpaBHEHUSI.
6. JluneliHas kpaeBas 3aj1aya, cBeJleHHE ee K 3ajaue Komm, npuMepsl peleHus KpaeBoil 3aqauu,
npuOJIMKEHHBIE  METOABl  pemeHus  auddepeHIuanbHbIX  YpaBHEHWH, HMHTETPHPOBAHUE
T depeHManbHbIX YpPaBHEHUM INpPU MOMOIIM CTEHNEHHBIX pPsJI0B, METOJ IOCIeI0BaTeIbHbBIX
npuOIKEHNH, METO JIoMaHbIX Oinepa, meroa Pynre — KyrTel, auddepennnanbabie ypaBHEHUS
NEepBOTr0 TOpPsJIKA C YacTHBIMU IPOU3BOAHBIMU, JHMHEHHOE Iu(QepeHIraIbHoe YypaBHEHUE,
YpaBHEHHUS XapaKTepUCTHK, 3aaa4ya Komu, kBasuwinHeliHoe quddepeHnaabHOe ypaBHEHUE.
7. 3amaun MaremaTHyeckod (u3MKH, Kiaccupukanus guddepeHIranbHbIX ypaBHEHUH B
YaCTHBIX MPOU3BOJHBIX BTOPOIO MOPSAIKA, OCHOBHBIE YPaBHEHHSI MaTeMaTH4YeCKOW (PU3UKH, METO]T
@ypbe, OCHOBBI METOAA KOHEUHBIX Pa3HOCTEW, MOHATHE O CETOYHBIX METOAAX, ANIpOKCHMalus
IIPOU3BOJHBIX KOHEYHBIMU Pa3HOCTSMM, MPOCTEUIINE PAa3HOCTHBIE CXEMBbl, OCHOBHbBIC IOHSATHS
METOJ]a KOHEYHBIX JJIEMEHTOB M METOJA I'PAHUYHBIX JJIEMEHTOB, THIIBI KOHEYHBIX JJIEMEHTOB,
IrpaHUYHbIE UHTETPaJIbHBIE YPaBHEHNUS, CIIOCOObI alMpOKCUMAIUi (QYHKIMM Ha TpaHuULE.

Psaabl ¥ 31eMeHThI (PYHKIHMOHAJIBLHOI0 AHAJIHN3A

1. YwucnoBsle psjibl, HEOOXOIUMBIN MPU3HAK CXOJUMOCTH PSJIOB, CBOMCTBA CXOMSLIMXCS Ps/IOB,
IMPU3HAKHU CPABHCHHU 3HAKOIIOJOXKUTCIIbHBIX PAOOB, HHT eraJIBHI)II\/’I IMPU3HAK CXOANUMOCTHU Kommu n
npuszHak JlamambOepa, pagukanbHbelii npu3Hak Komm, aOcoiroTHas M yCIOBHas CXOAMMOCTH,
3HaKouepeayomuecs psaasl, npuszHak JleliOHuIa, YMHOXKEHHE pANOB, (YHKIIMOHAJIbHBIE PSIbI,
CXOAMMOCTh (PYHKIIMOHAJIBHBIX MOCJEI0BATEIbHOCTEH U PSAAOB, PABHOMEPHAs CXOJIUMOCTh
(GYHKIIMOHATBHBIX TOCIEAOBATEIbHOCTEH M PSIOB, CBOWCTBA PABHOMEPHO CXOJSIIUXCS PSIOB,
KOMIIIEKCHBIE CTEIICHHBIEC Psbl, IEHCTBUTEIIBHBIE CTEIECHHbIE Pbl, psAn Teilnopa, pasioKeHHe
aIieMeHTapHbIX PpyHKUKH B psin Teinopa, mpruMeHeHue paI0B B IPUOIMKEHHBIX BBIYMCICHUSX.

DYHKIUH KOMILIEKCHOI'0 IIePEeMEHHOI0

1. KowmmnekcHas TIOCKOCTh, anreOpandeckass ¥ TpUTOHOMETpudeckas GOpMbI  3amUCH
KOMILIEKCHOTO YHcia, OECKOHEYHO yAaJeHHas Touka, cpepa Pumana, mociemoBaTeTbHOCTH U PSIIBI
KOMILJIEKCHBIX YHCEN, CTEMEHHBbIE pPsAbl, KPYr CXOIAMMOCTH, JIBYCTOPOHHHMH CTENEHHOH psiz,
(GYHKIIMM KOMIUIEKCHOTO TIEPEMEHHOr0, MpeAeNl U HeNpepbhIBHOCTh (YHKIUI KOMILIEKCHOTO
NEPEMEHHOTO, JJIeMEHTapHble (YHKIUM KOMIUIEKCHOTO TIEPEMEHHOr0, JOorapugmuyecKas
byHkuus, oOpaTHble TpUroHOMeTpuueckue  GyHkmuu, auddepeHnpoBanue  QyHKIUI
KOMIIJIEKCHOT'O TEPEMEHHOT0, TPOU3BOIHAS (DYHKIIMHM KOMILJIEKCHOTO IEPEMEHHOT0, HEOOXO0IUMBbIE
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U J0CTaTo4Hble ycioBus aupdepeHnupyeMocTy, mnpaBwia IupepeHIupoBanns QYyHKIUH
KOMIUIEKCHOTO ITEPEMEHHOTO.

2. Amnanutndeckue (QYHKIUH, TEOMETPUYECKHI CMBICT apryMEeHTa ¥ MOJIYJsS IPOU3BOIHOM,
TEOpeMa O €IMHCTBEHHOCTH aHAIUTUYECKOH (DYHKIMH, BOCCTAHOBJIEHUE aHAIUTHUECKON (QyHKIMU
Mo ee¢ JCHCTBUTEILHOH WM MHHMOW 4YacTH, MOHITHE 00 aHAJUTUYECKOM TPOJIOJDKEHUH,
UHTETPUPOBaHNE (PYHKLIUH KOMIUIEKCHOIO MEpPEeMEHHOIo, HHTerpajibHele Teopembl Koy,
HE3aBUCHMOCTh HMHTErpaja OT IyTH uHTerpupoBanusi, (opmyna Heroorona — JleiiOnuia,
uHTerpaibHas popmyna Komm.

BapuanuoHHoe HcYHCIeHNe H ONITHMAIBHOE YIIPaBJeHne

1. 3agaum, mpuBOASfIIME K BapUAIMOHHBIM MpoOJIeMaM, OCHOBHBIE JIEMMBI BapHAaLMOHHOTO
WCYNCIICHUS, BapUallMOHHBIC 3aayd C (UKCHPOBAaHHBIMH TpaHMIAMHU, MpOCTeHmas 3axada
BapUAIlMOHHOTO HCYMCICHUS, (QYHKIMOHAIBI OT HECKONbKUX (YHKIMHA, (YHKIMOHAIBI C
NPOMU3BOAHBIMU  BBICILIETO TIOPSAAKA, (YHKIUMOHATB OT (YHKIMH MHOTHX IEPEMEHHBIX,
KaHOHWYECKHI BHUJ YpaBHEHHWH Oijepa, BapHallMOHHBIC 3aJaddl C MOJBWXHBIMH T'paHUIIAMHU,
3aj1a4a C MOJBYKHBIMH KOHIIAMH, 33/1a4a C ITOIBMKHBIMH I'PaHULIAMH.

2. 3amaud Ha YCIOBHBIM OKCTPEMYM, OCHOBHBIC THIIBI 3a4ad Ha YCJIOBHBIM JKCTPEMYM,
HEoOXOoaMMBbIe yCJOBUS B 3amade Jlarpamka, HEOOXOAMMBIE YCIOBHS B HM30IEPHMETPHUUECKOMN
3a7a4e, MPUHIMIT B3aMMHOCTH B U30NIEPUMETPUUYECKUX 3aja4yax, 3a1a4da bonbua u 3amaya Maliepa,
JIOCTaTOYHBIE YCIOBHS IKCTPEMyMa.

3. TlocranoBka 3agauM ONTHMAaJIBHOTO yIrpaBieHUs, 3amada Jlarpamxa B ¢opme IloHTpsiruHa,
HEKOTOpPbIC 3a/laudl C OTPAaHWYCHUSMU B KIIACCHYECKOM BapUAIlMOHHOM HCYWCIICHHH, JIMHEWHBIC
3aa4d ONTHMAIBHOTO ympapieHus, [IpuHIHI MakcuMyMma, 3amada OBICTPOJEHCTBHSA, JTHMHEWHAS
3aj1a4a ONTHMAIBHOTO OBICTPOJICHCTBYS, 33/1a4a CHHTE3a YIIPABIICHUSI.

4. MeToa TMHAMHYECKOTO TPOTPAaMMHUPOBAHUS, IPHHLIUI ONTHMAaJIbHOCTH, ypaBHeHUE bemmana,
ypaBHenue bemnmana B 3amade  OBICTPOJCHCTBHSA, CBSI3b ~ METO/a  JAMHAMHUYECKOTO
POTPAMMHUPOBAHUS C TPUHITUTIOM MaKCHMYyMa.

5. Ilpsmble MeTOABl BapHALIMOHHOTO HCUHUCIEHUS, (OPMYIMPOBKA BapHallMOHHBIX 3ajad,
OTIepaTOpHOE YpaBHEHHWE, BapUAIlMOHHOE YpaBHEHHE, NMPUMEPHI IOCTPOCHUS (yHKIMOHANA IO
BapHUAllMOHHOMY YpPaBHEHHUIO, HCCIIEJIOBAaHUE BBINYKIOCTH (YHKIMOHANA, METO/bl pelIeHHs
BapHUAIlMOHHBIX 33Ja4, MHHUMH3HPYIONIME I[OCIEeNIOBATEIBbHOCTH, METOJBI TMPUOIMKEHHOTO
pelleHNs BapUallMOHHBIX 3a/1a4.

HNupopmanoHHbIe TEXHOJTOTHH

1. TloHsATHMe anropuTMa ¥ €ro CBOWCTBA, CPEICTBA 3allUCH aJTOPUTMOB, OCHOBHEIC
ANTOPUTMHYECKUE KOHCTPYKIUH (CIe0BaHUE, BETBICHUE, BHIOOD, IIUKI), CTPYKTYpa U MPUHIIUIIBI
opranuzaimi IBM, cTpyKkTypa HaHHBIX (MacCHBBI, 3aMCH, O0BEIUHEHHS), CIOCOOBI OpraHU3aIMH
JIaHHBIX (JIMHEHHbIC, CICKHU, CTEKH, JICPEBbsI), AITOPUTMbI COPTHPOBKH, AJITOPUTMBI TOUCKA.

2. SI3BIKM IPOTPaMMHUPOBAHUS M METOJBI TPAHCISIIUK (KpaTKasi XapaKTepHCcTHKa si3bika [lackains,
KpaTtkass Xxapaktepuctuka s3pika Cu  (Cutt), [OpUHOUIBI  O0OBEKTHO-OPUECHTHPOBAHHOTO
nporpaMMupoBaHus (MHKamNCylsius, HacleIoBaHWe, MOJUMOP(U3M), THIBI TPAHCISITOPOB
(KOMITMIIATOPBI M MHTEPIIPETATOPHI), OCHOBHBIE (Pa3bl KOMITHIISILINY).

3. IlpuknagHoe u CHUCTEMHOE TMpOrpaMMHUpoBaHue (TeKCTOBbId mpomeccop Word u ero
BO3MOXKHOCTH Il pabOTBl C TEKCTOM, 3JIEKTpOHHbIe TaOmuibl EXCel m mx BO3MOXKHOCTH,
peanuzanus 1en0Boi U wimocTpatuBHOM rpaduku Ha 1K, makeTsl mpuKIagHBIX NMPOrpaMM JUis
Hay4YHBIX M WHXKeHepHbIX pacueToB MathCAD, MatLab u ux Bo3MoxHOCTH, 0COOEHHOCTH METO/I0B
HCKYCCTBEHHOTO WHTEUIeKTa M ux peamm3anuss Ha [IK, ocHOBHBIE (QYHKIIMH OIEparmOHHON
cucremsl I1K, opranuzanus oneparuBHoil namstu [IK, opranuzanus n pabora BHEIIHEH mamsTu
[1K, pabota DBM B MyIbTHIPOTPaMMHOM PEKHME.

4. ba3pl JaHHBIX H OKCHEPTHbIE CHUCTeMBbl (TaOmumbl B ACCESS W paboTa HaJI HHUMH,
(GYHKIIMOHATBLHOE HA3HAUYCHUE 3aMPOCOB U paboTa ¢ HUMH B Access, G YHKIIMOHATLHOE Ha3HAUYCHHE
dopm u pabora ¢ HUMH B Access, oT4eThl B ACCESS M pabora ¢ HUMH, (YHKIHOHAIHHOE
Ha3HauY€HHE MAKPOCOB U paboTa ¢ HUMM B Access, METO/ JIOTHYECKOr0 MPOrpaMMHUPOBaHUs, CXeMa
UCUHUCIIEHUS Jornueckuil mpeaukaToB Ha si3bike [TPOJIOIT, ocoOeHHOCTH MpOrpaMMHUpOBaHUS Ha
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s3pike [TPOJIOT, MexaHu3Mbl TIOMCKA LIEMH MPHU MPsIMOM U OOpaTHOM LEMoYKax pacCyXIECHHH B
IPOAYKIMOHHBIX 3KCIEPTHBIX CHUCTEMaxX, METO/bl aHAJIN3a TEKCTA MPHU OOLIEHUH C KOMIIBIOTEPOM
Ha €CTECTBEHHOM SI3BIKE.

MNEPEYEHbBb BOITPOCOB IO IMMPO®UJIIO NIOATIOTOBKH
27.06.01.04 CranaapTu3amnus 1 ynpaBJjeHde Ka4eCTBOM MPOAYyKIUH

1. Meronsl u cpeacTBa U3MEPEHUs! IMHEWHBIX pa3MEpPOB.

2. IlpuHumn nedcTBUSA W YCTPOMCTBO TEH30PE3UCTOPHBIX JaTUYUKOB Jnedopmanuu. Mx
IPUMEHEHHE I U3MEPEHUSI CUIIOBBIX BO3JCHCTBUI.

3. CpexcrBa u3mepenus remnepaTrypbl. OCHOBHbIE BUJIbI M IPHHLIUAIIBI ACHCTBHSL.

4. CpexacrBa usmepeHus naBieHusi. OCHOBHbIE BUJbI M IPUHLIUIIBI AEHCTBHSL.

5. OCHOBBI TNpSMBIX U KOCBEHHBIX METO/JOB HU3MEPEHMSI BIIAXXHOCTU TBEPAbIX U CBIIYYHUX
MaTepHaJIoB.

6. IloreHnmumoMeTpu4eckuié METOA  aHamM3a. OJEKTPOAHBIE  SYCWKH M CTAaTHYECKHE
XapakTepucTuku pH-MeTpoB 1 HOHOMEPOB.

7. TepMoXuMHYECKHIl METO/I aHAJIN3a ra30B.

8. TepMOKOHIYKTOMETPUUYECKHI METO/] aHaIM3a ra30B.

9. OnTHKO-aKyCTHYECKHUN METOM dPQEKT U ero CIOIb30BaHME IJIsl aHAJIM3a ra30BBIX CMECEH.

10. Xpomarorpaduueckuii MeToJ]l aHaIM3a BEILECTB. Y CTPOMCTBO M NMPUHLMUII ASHCTBUS ra30BOr0O
xpomatorpada. KauecTBeHHBIN U KOJIMYSCTBCHHBIN aHAIU3 T10

11. xpomaTtorpamme.

12. Tlonstue ucnbitanus. Lens u 3anaun ucneiranus. [IporpamMMa ucsITaHUH.

13. Knaccuduxkanus metonoB ucnbiTaHuid. O0bekT ucnbiTaHuii. OObeM M METOJMKA HUCIIBITAHUH.
ABTOMaTH3a1Us UCTIBITAHUI.

14. Cranpapruzauumsa. llenn  crapmapruzaumu. IIpaBunma  pa3pa®oTKM M yTBEPXKICHMS
HAI[MOHAJIbHBIX CTaHJAPTOB.

15. Cucrema opranos u ciyx6 cranaaptuzauuu B P®. 3agaun u pynkuuu LICM.

16. HanwmonanbHbI oprad P® 1o crangapTu3anuy, TeXHHISCKUE KOMHUTETHI 110 CTaHIapTH3AIHH.
17. Ilpunuuns! cranAapTU3anuu. JJokyMeHThI B 0071aCTH CTaHAapTH3AIMH.

18. dPenepanbHbIif 3aK0H «O TEXHHUECKOM PETYITHPOBAHNUNY». OCHOBHBIE TTOJIOKEHUSI.

19. Tpu cdepsl NpUMEHEHNSI TEXHUUECKOTO PETYIMPOBAHHUS.

20. Tlopsimok pa3pabOTKH, MPUHATHUS, U3MEHEHHSI U OTMEHBI TEXHHYECKOTO PErjlaMeHTa.

21. T'ocynapcTBeHHBIM KOHTpPOJb (HaA30p) 3a COONIIOJCHMEM TpeOOBAaHMM TEXHUYECKUX
periaMeHToB.

22. CBOHCTBO MPOAYKLHUH, KAUECTBO MPOAYKLIMU U IMOKa3aTeiab KauecTBa NpoAyKIHH. OCHOBHbIE
ATarnbl KBATUMETPUUECKON OIICHKH.

23. IlpuHUMOBl TOCTPOEHUS JAEpPEeBbEB CBOMCTB KauecTBa. OCHOBHBIE METOABI OIpPEETICHHS
K02 () PUITMEHTOB BECOMOCTH.

24. OcHoBHBIE (ha3bl pa3BUTH YIIPABJICHUS KaUeCTBOM.

25. OCHOBHBI€ ATAITbl )XKU3HEHHOTO IUKJIA MTPOIYKIIHH.

26. Hukn ynyumenus PDCA u nukn obecnieuenus kauectBa SDCA Jlemunra.

27. Crpykrypa pnokymentanmu CMK. Xapaktepuctuka Tpynnm JOKYMEHTAIMH CHUCTEMBI
MEHEIKMEHTA KaueCTBa.

28. CeMb MPOCTHIX WHCTPYMEHTOB KOHTPOJISI M YIIPABJICHUSI KQ4e€CTBOM, PabOTAIOMINE C YHCIOBOM
uHpopManuen.

29. KauectBo. I'pamanus, kimacc, copt. TpeOoBanus kK kadecTBy. TexHwdeckue ycioBus. [leris
(criupaiip) KayecTBa.

30. enmn ™ TPUHIMIBI TOATBEPXKICHHUS COOTBETCTBHs. J[0OpOBONBHOE MOATBEPKIACHUE
cooTBeTcTBUs. O0s13aTeNbHbIE cepTU(UKALINS U JEKIAPHUPOBAHNE COOTBETCTBHSL.

31. Cxembl ceptudukamuu mpoaykuun. Cxembl cepTudukanuu yciayr. ATTecTanus W
cepruduKanys nepcorana. OCHOBHBIE 3TaIbl IPOIETYPhl CEPTUPHUKAIIMUA CUCTEM MEHEIKMEHTA

32. KauecTsa.

33. AKKpeauTanusi OpraHoB IO CEPTU(HUKAIIMU U UCIIBITATENIbHBIX Ta00paTOpHiA(IIEHTPOB).



34.
35.
36.
37.
38.
39.
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OcHoBbI nporieccHoro noaxoaa. CnenuanbHbli nmporecc. Llenouka u ceTb MpoIeccos.
Wnentuduxaius u npocaekuBaeMocCTh.
Oransl popmupoBanus, BHeApeHus u moaroroBku CMK k ceprudukammm.
MeTtonomnorus peueHus npoodiem.
[IpuHIMITBI MEHEI)KMEHTA KaueCTBa.
Taktnka mocrerneHHoro ynydmieHus (Menkux ImaroB) KAIZEN M TakTHKa paguKalbHOTO

yayumenuns (kpynHbix maros) KAIRYO.

40
41
42
qunu
43
44
45
46
47

. THCTpyMEHTBI M METOABI MEHEKMEHTA KauecTBa, paboTarolue ¢ BepoanbHOil

. MHpOpMaLue.

. KommuiekcHble MHCTpYMEHTBI M METOJbl MEHEI)KMEHTa KadecTBa, paloTalliue Kak ¢
CJIOBOH, TaK U ¢ BepOaIbHON HH(OpMAITHEH.

. IIpouecc noctostnHoro ynyumenusi B CMK.

. Ilokazarenu, UCTIONb3yeMbIE JUIS OLICHKH YPOBHS BBIMIOJIHEHUS MPOLIECCa.

. PesynpratuBHOCTD M 9 PEKTUBHOCTD.

. Bepudukanus u Bamaaamms.

. Muccus u BuaeHue opranuzanuu. lIpuMepHbIi TOPSAIOK pa3paOOTKU MUCCUU, BUACHUSA,

IIOJIMTHKH U ueneﬁ B 00JIaCTH KayecTBa U CTPATCTUUCCKUX IIJIAHOB OpraHu3alnu.

CoNoOA~WNE

WWWWRNRNRNNNNNNNNRPRPRRRRERRR R
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MNEPEYEHbBb BOITPOCOB IO IMMPOP®UJIIO NIOATOTOBKH
27.06.01.05 UndopMannoHHO-U3MepPUTEIbHBIE U YIPABJISIONINE CHCTEMbI

KuzHeHHbIH LUK UHOOPMAILIMOHHBIX CUCTEM.

Knaccugukanus nHOOpPMAIIIOHHBIX CUCTEM.

Mertonosnorus pa3paboTku HH(pOpMaMOHHBIX cucTeM. MeTtonomnorust RAD.
CucreMsl ynpapieHUs TPEAIPUITHEM.

CAN-TeXHOIOTHH.

SC AD A-cucremsl.

BceTpoeHHBIE CUCTEMBI.

WuTennexryanbHble HHOOPMaLMOHHO-U3MEPUTENbHBIE CUCTEMBI.
WuTemiekTyanbHble MHOOPMAIIMOHHO-YIPABISIONINE CUCTEMBI.

O} dexTuBHOCTh HHYOPMALIMOHHO-U3MEPUTEIIBHBIX CUCTEM.

O¢pdexkTrBHOCTE NHPOPMALTMOHHO-YTIPABIISIOLUINX CUCTEM.

. Metponoruueckoe obecrnieueHue HHPOPMAITMOHHO-U3MEPUTEIBHBIX CUCTEM.
MeTobl ¥ TEXHUYECKUE CPEeJICTBA KOHTPOJIS U MUCIIBITAaHUM HH(OPMAIIMOHHO-

. YIPaBJISIOIINX CUCTEM.

Mertposoruueckas arrectaius HHQOPMaMOHHO-U3MEPUTEIBHBIX CUCTEM.
NupopmannonHoe odecnieueHre HHHOPMalMOHHO-U3MEPHUTEIbHBIX CUCTEM.
HNudopmannonHoe odbecrieueHre HHPOPMALMOHHO-YIPABIISIIOIIUX CUCTEM.
[TporpamMmmHoe obecrieueHrue HHPOPMAIIIOHHO-U3MEPUTEIBHBIX CHCTEM.
[TporpammHoe oOecnieueHre HHPOPMALIMOHHO-YIPABIISIOMIUX CUCTEM.

MeTo bl TMarHOCTUKU M UACHTU(PHUKAUN HHPOPMAIIIOHHO-U3MEPUTEIBHBIX CHCTEM.
. MeToibl TMarHOCTUKU U UACHTU(DHUKAIIMY HHPOPMALMOHHO-YIPABJISIOIIUX CUCTEM.
becripoBoHbIEe MHTEIIEKTYaIbHbIE HH(OPMALIMOHHBIE CUCTEMbI U HH()OPMAaLIMOHHO-
. YIPaBJISIOLINE CUCTEMBI.

BcerpanBaemble onepaiiioHHbIe CHCTEMBI U OTIEPAIIIOHHBIE CUCTEMBI PEAIbHOTO BPEMEHHU.
[TporpamMMHoO-anmapaTHbIE KOMIUIEKCHI I HH(OPMAaIMOHHO-

M3MEPUTENIbHBIX CUCTEM U MH(GOPMAIIMOHHO-YIIPABIISIIOIINX CUCTEM.

CucreMbl NOAIEP)KKHU PUHATHUS PELICHU.

CASE-TexHOMOTHH.

CALS-TexHoMOTHH.

3aayn JJOTUCTUKH.

. Mogenu 06beKTOB B MH(POPMALIMOHHO-U3MEPHUTEIBHBIX U YIPABIISIOIIUX CUCTEMAX.
HNHpopMaLnoHHbIE CUCTEMBI YIIPABJICHUS] PUCKAMH.

. HanexxHoctb nHGOPMALMOHHO-U3MEPUTEIBHBIX U YIPABIISIOMIUX CUCTEM.
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34. 3amuTa nHpOpMaAMK B HHPOPMALTMOHHO-U3MEPUTENBHBIX U YIIPABIAIONNX CHCTEMaX.
35. Duepreruyeckas 3QPEeKTUBHOCTh HHPOPMAITMOHHBIX CUCTEM.
36. MHTepakTUBHBIC JIEKTPOHHO-TEXHUUYECKHE PYKOBOJICTBA.
37. WHTemekTyalbHbIe UHPOPMAIMOHHO-U3MEPHUTEIIBHBIC U YITPABIISIONINE CHCTEMBI.
38. MudopmanrioHHbIe TEXHOIOTUN ¥ HH(OPMAIIMOHHBIE CUCTEMBI.
39. Maremaruuieckoe odecrieueHre HH(HOPMAITMOHHO-U3MEPUTEILHBIX U YITPABIISIONINX
40. cuctem.
41. TIporpammHOe obecrieueHne HHHOPMAIIHOHHO-U3MEPUTEILHBIX U YITPABISIONINX CHCTEM.
42. MeTon070THs MPOSKTUPOBAHUS HHPOPMALIMOHHO-U3MEPHUTEIBHBIX U YIPABIISIFOIINX
43. cucrem.

CIIMCOK JIMTEPATYPBI UIA ITIOAT'OTOBKH K BCTYIIUTEJIbHBIM UCITBITAHUAM

PEKOMEHAYEMAS JIUTEPATYPA 11O HAITIPABJIEHUIO MIOATOTOBKHA
27.06.01 YnpagBiieHue B TEXHHYECKHUX CHCTEMAaxX

1. [TIlepmo3Banckmii A. A. Kypc Teopuu aBTOMATHYECKOTO YIPABJICHUS [DIEKTPOHHBIA pecypc] /
A. A. llepBo3Banckuii. —M.: Jlanp, 2010. -604c. Pexum pocrynma: — ObC <«Jlanp»
http://e.lanbook.com

2. HM3maunoB A. ®@. YucieHHble METOJIbI ONTUMHU3ALMU: YIeOHUK. [DIEKTPOHHBIN pecypc]. / A.
®. Uzmawmnos, M. B. Cononos. -M: ®uzmatiut, 2008. -320c. DnekTpoHHO-OUOIMOTeUHas cUCTeMa
«Jlanby. Pexxum noctymna — http://e.lanbook/com

3. Jlecun B. B. OcHOBBI METOIOB onrTUMHU3ANHH: y4uebd. mocobue. [ DnekTpoHHsbIid pecypc]. / B. B.
Jlecun, 1O. II. JIucoBenn —M: U3n-Bo: «Jlanby», 2011. -384c. DnekTpoHHO-OMOIMOTEUHAs CHCTEMaA
«Jlanby. Pexxum nocryna — http://e.lanbook/com

4. MenbuukoB B.I1. Mudopmannonnsie TexHonoruu: yueOHuKk st By3oB / B. I1. MenbHuKOB. -
M.: Akanemus, 2008. - 432 c.

5. Tlonomapes C.B. YnpaBieHnue kauecTBOM IporeccoB U npoaykuuu. B 3-x ku. Ku.1: Benenue
B CHCTEMbl MEHEI)KMEHTa KadyecTBa IPOLECCOB B IPOU3BOACTBEHHOH, KOMMEPYECKOH U
obpazoBarenbHbIX chepax; yueonoe mocobue / C.B. [Tonomapes, C.B. Mumienko, E.C. Mutiienko u
JIp.;1011 pefl. A-pa TexH. Hayk, mpod.C.B. [lonomapesa. — Tam60B: 1U3n-Bo ®I'BOY BIIO «TI'TVY»,
2012. - 240 c.

6. Ilonomape C.B. VYmpaBneHume KadyecTBOM NporeccoB M mnpoxaykmuu. B 3-x kH. KnH.2:
WMHCTpyMEHTBI M METOJBI MEHEIKMEHTA Ka4eCTBa MPOLIECCOB B TPOU3BOICTBEHHOM, KOMMEPUYECKON
u oOpa3oBarenbHbIX chepax; yueoHoe mocodue / C.B. TTonomapes, I'.A. Cocenos, E.C. Murienko
U JAp.;noA pea. A-pa TexH. Hayk, npod.C.B. IlonomapeBa. — Tam6oB: U3n-so ®I'BOY BIIO
«TTTY»,2012. -212c.

7. HVHpopMmalMOHHBIE TEXHOJIOTUHM TMPOCKTUPOBAHUS PAJAMOAICKTPOHHBIX CpPEICTB:  y4eO.
[Tocobue mst ctya. Beicur. Yue6. 3aBeaenntii ¢ rpudom YMO a kauectse yueoHOro mocobus/ FO.JI.
Mypowmues, [.}O. Mypomues, U.B. Tropun u np. — M.: U3garensckuii neHTp «Axagemus», 2010. —
384 c.

8. Panner I'.I'. M3meputenbHble WHGOPMAIMOHHBIE CHCTEMBbI [DIEKTpPOHHBIN pecypc]: yueO.
[Tocooue / T'.T'. PanneB. — M.: Uzg-so MI'OVY, 2007. — 281 c¢. — Pexum gocTyma K KHUTE:
«OnekTpoHHO-O0nbIMoTeyHas cucrema Kuura®oumy.

PEKOMEHAYEMAS JIMTEPATYPA 110 ITIPOPUJIIO ITOAT'OTOBKH
27.06.01.01 CucTreMHBbIii aHAIU3 M yIIPaBJIeHUE B TEXHUKE U TEXHOJIOTHAX

1. Kozmos B.H. CuctemusIil aHainn3, ONTUMHA3AIMS U IPUHATHE penieHnd. YueOHoe mocodue. C-
[TerepOypr: OO0 «IIpocnekT», 2013. - 168c.

2. Bnosun, B.M. Teopust cuctem u cucteMHbIid aHanu3: YueOHuk /B.M. Bnosun, JI.E.CypkoBa,
B.A.Banenatunos. —M.: JlamkoB u K, 2013. - 644c.
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3. Maremaruueckue ocHOBBI Teopun cuctem/ Jlynapenko H.A., Hyiis O.C., CepxanroBa M.B.,
Cnura O.B., YmakoB A.B. Marematudeckue ocHOBBI Teopuu cuctem// Ilon pen. A.B.Ymakosa. —
u3g. 2-e. CI16.: HUY UTMO, 2014. - 292c.
4. Maremartudyeckue METOAbl TEOpUH yrpasieHus. [IpobieMbl yCTOWYMBOCTH, yNPaBIsIEMOCTH U
nabmonaemoctu/Emenssinos C.B., Koposun C.K., Unsun A.B., ®omuues B.B., ®ypcos A.C.// M.:
duzmaraur, 2013.
5. Hsopeukuit J.C., IBopeukuit C.1., OctpoBckuii I'.M. HoBble moaxoabl K MPOEKTUPOBAHUIO
XUMHUKO-TEXHOJIOTHYECKUX TPOIECCOB, allapaToB M CHCTEM B YCJIOBHUSX HMHTEpPBaIbHON
HeonpeneneHHoct// M.: M3natensckuit nom «Crextpy, 2012. - 344c.
6. AmntonoB A.B. Cucremuslii ananus. - M. Beiciias mxkona, 2008. - 454c.
7. Teopus ontumm3anuu cucteMm aBromarmueckoro ympasienus / [log pen. K.A. Ilynkosa, H./I.
Erynoga. - M.: U3patensctBo MI'TY um. H.D. baymana, 2004. - 742 c.
8. B. W. HoBocensiies, b. B. TapacoB u ap. TeopeTndeckiue OCHOBBI CUCTEMHOTO aHanu3a. - M.:
Maiiop, 2006 . -592 c.
9. PrixoB A.C. Monenu 1 METOJbI CHCTEMHOTO aHAIM3a: MPUHATHE PEIICHUNA M ONTUMHU3AIUS. —
M.: MUCHUC, 2005.
10. Teopus aBTOoMaTmueckoro ymnpasienus. Y. 1 u 2 / Ilog pex. A.A. BoponoBa. M: Beicmas
mikosa, 1986.
11. Bacunwe @.I1. Metoas! ontumuzanuu. M.: @akropuain [Ipecc, 2002.
12. Pexknetituc I'., PeitBunapan A., Percaen K. Ontumu3zanus B Texauke. T. 1, 2. M.: Mup, 1986.
13. TTonos E.H. Teopus HeIMHEHHBIX CHCTEM aBTOMAaTH4eCKOro yrpasieHus. M.: Hayka, 1988.
14. Cmonun /I. BBenenue B HMCKYCCTBEHHBIH WHTEIUIEKT: KOHCIEKT Jekiuit. M.: dusmarnurt,
2007. — 264 c.
15. Hukynusn, E. A. OcHOBBI TeOpHH aBTOMATUYECKOTO yIpaBieHHs. YacTOTHbIE METOIbI aHAIH3a
U CHHTE3a cucreM: yued. mocobue s By3oB. / E. A. Hukynun - CII6.: BXB-IlerepOypr, 2004. -
631 c.
16. KonoBanoB b.1., JlebeneB KO.M. Teopust aBromarndeckoro ynpasienus. —Cankt-IlerepOypr:
n3a-Bo «Jlaae», 2010. - 224c.
17. Taitnyk A.P. Teopus aBromarnueckoro ympasienus. M.: Beicur. mkona, 2010. - 415c.
18. Ilerpakos lO.B., Jlpaue O.M. Teopust aBTOMaTHMYECKOI'O YIPaBJIEHUS TEXHOJOTHUECKUMHU
cucTteMaMu: ydyeObHoe rmocobue /i CTyaeHTOB By30B// M.: MammuocTtpoenue, 2009. - 336c¢.
19. EmenssnoB C.B., Kopoun C.K. HoBble Tumsl o00paTHOH CcBsS3M. VYIpaBieHHE IpH
HeomnpeaeneHHoctu. M.: Hayka, 1997.
20. Tapacenxo @.I1. IlpuknanHoii cucremusiit ananusz// M.: KHOPVYC, 2010. - 224c.

PEKOMEHAYEMAS JIUTEPATYPA 110 ITPO®UJIIO ITOAT'OTOBKHA
27.06.01.02 ABToMaTH3alUA U yIIPABJeHHE TEXHOJIOTHYECKUMH MPOIeCCAMH
U MPOU3BOJICTBAMU

1. OmenkoB A. O. Cucrembl aBTOMAaTHYECKOTO YIpPABICHUSA: TEOpHUs, IPUMEHEHHE,
monenupoBanue 1 MATLAB [Onextponnsiii pecype] / A. O. Omenkos. —M.: Jlans, 2013. -208c.
Pexxum noctyna: — ObC «Jlanw» http://e.lanbook.com

2. Taiinyk A. P. Teopust aBTOMaTn4ecKoro yIrpaBleHHs B MPUMepax U 3ajJadax C PEHICHUSMH B
MATLAB [Onextponnslii pecypc] / A. P. T'aiinyk, B. E. benses, T. A. IIpsaBuenko. —M.: Jlaub,
2011. -464c. Pexxum noctyma: — ObC «JIarb» http://e.lanbook.com

3. Jlecun B. B. OcHOBBI MeTOI0B onTUMHU3AIHMK: yuebd. mocobue. [DnekTpoHHsbIi pecype]. / B. B.
Jlecun, YO. I1. Jlucosenn —M: U3na-Bo: «Jlamby, 2011. - 384c. DnekTpoHHO-OMOIMOTEYHAsT CUCTEMA
«Jlanby. Pexxum nocrymna — http://e.lanbook/com

4. boObips M.B. TeopeTnueckrie 0OCHOBBI MOCTPOSHHSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIIECHUS
TEXHOJIOTHYECKUMH TpolleccaMl Ha OCHOBE HEYeTKOHM joruku: mMoHor. / M. B. boOGwips, B. C.
Turos, C. I'. EmenbsinoB. - Crapsiii Ockon: THT, 2011. - 232 c.

5. MogenupoBanue cucrem: ydebHoe mnocobue mans By3oB / WM. A. Enuzapos, 0. O.
MaptembsinoB, A. I'. Cxuptnamze, A. A. TperbsikoB; Tam0. roc. TexH. yH-T. - Tam60oB: ®I'BOY
BIIO TI'TY, 2011. - 96 c.
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6. IMuempnmk B.K., PeBuyk W.H. UWccrnenoanme omepanmii [DIEKTpOHHBIN  pecypc]:
Meroanueckue pexomenmanuu. - ['pogro (bemapycp): I'pl'Y mm. f. Kymamer, 2010. - 104 c. —
Pexxum nmocryna: http://window.edu.ru
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27.06.01.03 MaremaTnyeckoe MOJeJIMPOBAHNE M ONITUMM3AIHUS B TEXHUKE M TEXHOJIOTUAX

1. CwmumpnoB B.U. Kypc Briciieit matematuku B S Tomax. M.: Hayka, 1974. T.1 —480c., T.2 —
650c., T.3 4l.—-320c., T.342.-670c., T.4 Y.1 - 335c., T.4 4.2 — 550c., T.5 — 650c.

2. ®uxtenronsll .M. Kypc nuddepeHninaasHOro 1 HHTErpaabHOTO UCYUCIICHHS B 3 TOMax.
M.:dusmatiut, 2001. T.1 — 616¢., T.2 — 810c., T.3 — 662c.

2. CogseroB b.4., flkoieBC.A. MoaenupoBanue cuctem. - Omera-JI , 2012, 343 c.

3. Cogeros b.4., SIxosnes C.A. MonenupoBanue cucteM. [Ipaktukym. - Omera-JI , 2012. - 295 ¢
4. Camapckuii A.A., Muxaiino A.Il. Matematudeckoe moaenupoBanue: Maen. Metosl.
[Tpumepsl. - M.:, ®DUIMATIINUT, 2002. - 320c.

5. Mogenuposanue cuctem: Yuebuuk/ C.U. JIsopeuxwuii, F0.JI. Mypomues, B.A. Iloronun, A.T.
Cxuptnamze - M.: U3narensckuit nentp "Akagemus", 2009. - 320c.

6. baxsamos H.C., XXunkos H.II., Kobenbkos I'.M. Uncnennsie MeToabl. — 5-¢ u3a. — M.:
BMHOM. Jla6opatopus 3Hanui, 2007. — 636 c.

7. Mapuyk .. MeToap! BeIUMCIUTENBHOM MaTeMaTHku. - M.: Hayka, 1989. -608c.

8. BacwmibseB @.I1. Merons ontumuzanuu. M.: @akropuain [Ipecc, 2002.

9. Pexkuneiituc I'., PeitBunapan A., Percnen K. Ontumuzanus B texauke. T. 1, 2. M.: Mup, 1986.
10. Bascromsir JI.O. Auddepenunansapie ypaBHEHHS U BapualioHHoe ucunciaenne. M.: Hayka,
1969. -424c.

11. Tontpsarun JI.C. u n1p. MmaremMaTuueckasi TeOpust ONTUMalIbHBIX Ipoueccos. M.: Hayka, 1983. -
393c.
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27.06.01.04 CrangapTusanusi M ynpapJjieHUe Ka4eCTBOM NPOAYKIHHU

1. T'nynkun, O.I1. BceoOmee ynpapienne kauectBoM: YueOHUK aiis By30B / O. I1. ['myakus,

2. H. M. TI'op6ynos, A. 1. I'ypos, 0. B. 3opun; [Tox pen. O. I1. I'myakuna. — M.: Paguo u cBs3b,
1999. - 600 c.

3. Tlonomapes, C.B. YnpaBnenue kauecTBOM NMpOAYKLUHU. BBeqeHHe B CUCTEMbl MEHEIKMEHTA
kauectBa / C.B. Ilonomape, C.B. Mumenko, B.f. beno6parun // M.: PUA «Crangaptel u
KauecTBO», 2004. - 248 c.

4. llonomapeB, C.B. VYmnpaBneHue KadecTBOM MNpOAYKIHMH. WHCTpYMEHTHI M  METOJbI
MeHemkMenTa kadectBa / C.B. [lonomapes, C.B. Mumenko, B.f. beno6parun, B.A. Camoponaos,
b.1. T'epacumos, A.B. Tpodumon, C.A. Ilaxomosa, O.C. [Tonomapena // M.: PUA «Cranmaptsl u
KauecTBO», 2005. — 248c.

5. Ilonomapes, C.B. Kpamumerpuss u ympaBieHHe KadecTBOM. HHCTpyMEHTHI ylpaBiIeHHS
kauecTBoM: YueOHoe mocobue / C.B. Tlonomapes, C.B. Mwumenko, b.M. T'epacumon, A.B.
Tpodumos. — TamboB: U3a-so TI'TY, 2005. — 80 c.

6. Muenko, E.C. [IpoextupoBanue, popMupoBaHue, BHEAPCHHUE U MPAKTHUECKOE

7. WCMONB30BAaHWE CHCTEMBI MEHEIKMEHTa KauecTBa B 00pa3oBaTeIbHOM OpraHU3aIliu
monorpadus / E.C. Mumenko, C.B. ITonomapes. — Tam60B : 3n-Bo Tamb6. roc. TexH. yH-Ta, 2009.
—96 c., um.

8. Mumenko, C.B. Hcrtopus MeTpoioruu, cTaHAapTU3aLUH, CEPTHPHUKAIMU M YIPABICHUS
kadectBoM/ C.B. Mumenko, C.B. ITonomapeB u np. // Yuebnoe nocodbue / Tam60B: U3n-Bo Tamo6.
roc. TexH. yH-Ta, 2004. - 112 c.

9. benobpeirnn, B.Sl. OCHOBBI TEXHUYECKOTO pETYyIHpOBaHMs: ydeOHOe mocobue / B.A.
Beno6parun. — M. : PUA «Crannaptsl u kauecTBoy», 2008. — 424 c.

10. Ceprees A.I'., JIatpimeB M.B. Ceprudukamus: Yue6. mocodbue. — M.: Jloroc, 2000. — 247 c.
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11. KynakoB, M.B. TexHonoruueckue u3MepeHHUs] U MPHOOPHI TSI XUMHUECKUX IMPOU3BOJACTB /
M.B. Kynakos. — M.: Mammunoctpoenue, 1983. — 423 c.
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27.06.01.05 UndopManiuOHHO-U3MEPHUTEIbHbIE YIIPABJISIOLINE CUCTEMBbI

1. Mypowmres, FO.JI. TeopeTnueckre OCHOBBI dHEProcOeperaromiero ynpasieHus: MoHorpadus /
1O. JI. Mypowmries, . FO. Mypowmiies, B. A. [Toronun. — M.: AHYC-K, 2010. — 286 c.

2. Pannes I'. I'. UHTeIEKTYyaNbHBIE CPEICTBA U3MEPEHUH, M3/, « Akagemusi», 2011 r.- 272 c.

3. HuadopManmoHHBIE TEXHOJOTHH MPOCKTUPOBAHHS PAIUODIEKTPOHHBIX CpPEACTB : Yy4eO.
nocobue s crya. Beicl. yueb. 3aBenenuii / FO.JI.Mypomues, JI.FO.Mypomres, U.B.Tropun u ap.
— M. : U3narensckuii ieHTp «Akagemus», 2010. — 384 c. (rpud YMO).

JlonoJIHUTeIbHAS JTUTepaTypa

1. PyGuues, H.A. U3meputenbubie nHGOPMAIIMOHHBIE CUCTEMBI [ DIEKTPOHHBIN pecypc] : yueb.
nocobue / H. A. Pyouues. — M.: MUUT, 2006. — 124 c. — Pexxum goctyna K KHUTE: "DIEKTPOHHO-
ouobmmoreynas cucrema Kaura®donn" .

2. OcCHOBBI TOCTPOCHHS HWH(POPMALUOHHO-U3MEPHUTENBHBIX CHCTEM: IOCOOME MO CHCTEMHOU
unterpauu / H.A.Bunorpagosa [u ap.]; nmoa. pen. B.I.CBupunosa. — M.: U3narensctBo MOU,
2004. — 268 c.

3. OcHOBbI MOCTpoeHHSI U (DYHKIMOHHUPOBAHUS WHTEIICKTYaTbHBIX MH()OPMALIMOHHBIX CHUCTEM
[DnexTpoHHBIN pecypc]: yuebnoe nocodue / B.Jl. beuikun [u np.]; mox obm. pen. mpod. A.H.
Komesa. — Ilen3a: III'VAC, 2007. — 207c.—Pexum JOCTyMa:
http://window.edu.ru/window _catalog/files/r74960/int_inf sys.pdf. 3arx. ¢ sxpana.

4. Mupomnuk, M.B. Teopus aBTOMaTudeckoro ympapieHus. HenuHeliHble M ONTHMaibHBIE
cuctemsl / 1.B. Mupomnuk. — CII6.: [Tutep, 2006. — 272 c.

5. Boctpukos, A.C. Teopus aBromaruyeckoro peryiaupoBanus / A.C. Boctpukos. — M.: Bricias
mikoia, 2004. — 365 c.

6. PanneB I'.I'. Metonsl u cpenctBa uaMmepeHuil: yueOHuk juis By3oB / I'. I'. Pannes, A. Il
Tapacenko. - 3-e 3., crep. - M.: Akanemus, 2006. - 336 c.

7. OCHOBBI aBTOMAaTHUKU M CUCTEMBI aBTOMaTHUYECKOTO YIIpaBJIeHUs: yueOHOe 1nocobue ¢ rpupom
YMO / J.1O. Mypomues, FO.JI. MypowmiieB. — Tam60B: M3n-Bo Tamb6. roc. TexH. yH-Ta,

8. 2008.-Y.1.—-96c.

9. Pamomopr, 3.f. CrpykTypHOoe MoOJenupoBaHHWE OOBEKTOB M CHCTEM YIpPABIEHUS C
pacnpeieeHHbIMU MapameTpamu: y4ed. mocodue / D.5. Pamonopt. — M.: Beicmias mikona, 2003.-
299 c.

10. MyxanuH, JI.I'. CxeMOTeXHHKAa U3MEPHUTENBHBIX YCTPONCTB [DIEKTPOHHBIN pecypc]:yueOHoe
noco6ue / JL.I'. Myxanun. — CII6.: U3narensctBo «Jlanby», 2009. — 3arnaBue ¢ skpaHa. — Pexxum
JI0CTyTa:

11. http://e.lanbook.com/books/pdf.php?book 1d=275&p 1d=25&bookid=1924siciias 1IKoJa,
2003. — 299 c.

12. Pannes, I'.I'. Mertonsl u cpenctBa m3mepeHwid: yaeOHHK aist By3oB / . . Pannes, A. II.
Tapacenko. — 3-e u3n., crep. — M.: Akagemus, 2006. — 336 c.

13. T'ackapos, /I.B. MHTennexTyansHbie HHOPMAIIMOHHBIE CUCTEMBI: Y4eOHUK s By30B / [I. B.
I"ackapos. — M.: Beiciias mkona, 2003. — 431 c.

14. OcHoBBl TOCTpOCHUS HWHGOPMAIMOHHO-U3MEPUTEIBHBIX CHCTEM: MOCOOHWE MO CHCTEMHOM
unterpanun / H.A.Bunorpanosa [u ap.]; moa. pea. B.I.CBupunosa. -M. : U3natensctBo MOU,
2004. — 268 c.

15. CxeMOTexXHUKA D3JEKTPOHHBIX CHUCTEM. MMKPOINPOLECCOPHl U MHKPOKOHTPOJUIEPHI / aBT:
B.N.boiiko [u mp.]. — CII6.: BXB-IletepOypr, 2004. — 464 c.

16. ITaBnoB, B.H. CxeMoTexHMKa aHAIIOTOBBIX 3JIEKTPOHHBIX YCTPOUCTB: Y4eOHHUK /s By30B / B.
H. ITaBnos, B. H. Horun. — 2-¢ u3n., ucnp. — M.: 'opsiuas munus-Tenexkom, 2003. — 320 c.
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17. MudopmannoHHbIE TEXHOJIOTUH yIpaBieHus. Yued. mocodue ams By3oB / Ilox pexa. mpod. I'.A.
Tutopenko. - M.: KOHUTHU-JIAHA, 2002. - 280 c.
18. Vrtkun, B.b. MHpOpMamOHHBIE CUCTEMBI U TEXHOJIOTUU B SKOHOMHUKE: YUEOHHK IS BY30B /
B.b. Ytkun, K.B.banaun. — M.: KOHUTHU — JAHA, 2003. — 335 c.
19. ABromMaTH3UpOBaHHbIE HH(POPMAIMOHHBIE TEXHOJOTHM B OSKOHOMHUKE: YueOHuk / M.U.
Cemenos, . T. Tpyownun, B.U. Jloiiko, T.I1. bapanosckas; mox o6mr. pen. U.T. Tpyomimna. — M.:
dunance! u cratuctuka, 2003. — 416 c.
20. Pomanosn, B.II. MuTemiekTyanbHbple MHPOPMAIIMOHHBIE CHCTEMBI B DKOHOMHKE : Yd4eOHOE
rnocobue / B.I1. Pomanos. — M.: U3naTtensctBo «OK3aMen», 2003. 496¢.

Ilepnoanueckas aureparypa

1. HudopmanmoHHO-U3MEPHUTEIbHBIE M  YIPAaBISAIOMIUE CHUCTEMbl [DJIEKTPOHHBIA pecypc:
©KEMECSIUHBIA HayYHO-TeXHUYeCcKHii xypHan / M.: U3natensctBo Pagnorexuuka. OCHOBaH B

2. 2002 r. — Pexxum nmoctyma: http://elibrary.ru/title _about.asp?id=7841.

3. Tlpubopwsl u cucteMbl ymnpaBicHus. YmpasieHue. Kontponb. [[narHoctuka [DIeKTpOHHBIN
pecypc]: exxeMecsuHbI Hay4HO-TeXHMUYecKui xypHan / M.: U3natensctBo "Hayurexnutusnat'.
OcHoBan B 1956 1. — Pexxum gocryna:

4. http://elibrary.ru/contents.asp?titleid=7953.

5. Cucremorexuuka: CucremHble NpoOJIEMbl HAJEKHOCTH, KadecTBa M HH(POPMALIMOHHBIX
TEXHOJIOTHI [DIEKTPOHHBIM pecypc] : HayyHO-TexHHYeckuil xypHan / M.: H3marenbcTBO
Pamunorexnuka. OcuoBan B 2003 1. — [lepuoanunocts uznanus — 1 pa3 B roa. — Pexxum nocrymna:
http://elibrary.ru/title_about.asp?id=9112.

6. JlaTumku m cucTeMbl [DNEKTPOHHBIA pecypc]| : eKEMECTIHBIH HAYIHO-TEXHHUUSCKHUN KypHAI /
M.: WMzparensctBo OOO "Cencupar-Ilmtoc". OcnoBan B 1999 r. — Pexum pocrymna:
http://elibrary.ru/title_about.asp?id=8642.

7. HVupopmalOHHbIE TEXHOJOTHMM MOJEIHPOBAHUS U yIpaBieHUs [DJIEKTPOHHBIA pecypc] :
Hay4yHO-TeXHMUYecKui xypHan / Boponex: W3narenscrBo Hayunas kuura OcHoBaH B 1994 1. —
[lepnoanuHOCTH U3JIaHUs — 6 pa3 B roJ. — Pexum JOCTyTIA:
http://elibrary.ru/title_about.asp?id=25286.

HNHTepHeT-pecypcesl

1. «M3natensctBo JlaHb. DNeKTpOHHO-OMONMOTEYHAs cUCTeMa» [DNEKTPOHHBIH pecypc]:
AJIEKTPOHHO-O0MOIMOTeYHAast cuctema. — Pexxum noctyma: http://e.lanbook/com/.

2. «EnuHoe oKkHO JocTyma K oOpa3oBaTelbHBIM pecypcam» [DJeKTpOHHBIM pecypc]:
uH(popMalnoHHas cuctema. — Pexxum nocryna: http://window.edu.ru/.

3. «LIBRARY.RU» [DOnexkTtpoHHBIii pecypc]| : HaydHas B3JeKTpOHHas Oubnuorexa. —Pexum
noctyma: http://elibrary.ru.

4. «Hayunas Oubnumoreka TamMOOBCKOTO TOCYAAPCTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETA»
[DnekTpoHHBIH pecypc]: anekTporHas oubdanoTeka. — Pesxxum gocrtyma: http://www/lib.tstu.ru/.

5. Caiit xypHaia «CXeMOTEXHHKa»: HayuyHO-TEXHHYECKMH KypHanr — Pexum nocryna:
http://publ.lib.ru/ARCHIVES/S/%27%27Shemotehnika%27%27/ %27%27Shemotehnika%27%
27.html.

6. Caiir «Kontpomb. W3mepenume. JlmarHoctuka». Pa3paboTka, TpPOW3BOICTBO M ITOCTaBKa
npuOOpOB M CHCTEM Ul Hepa3pyILAOLIero KOHTPOJIS M TEXHUYECKOH IMAarHOCTHKH. — Pexum
noctyma: http://www.defectoscop.ru/page94.html.

7. Caiit xadenpsl «KOHCTpyHpOBaHHE PAJAMODIEKTPOHHBIX U MHKPONPOLIECCOPHBIX CHUCTEM»
TITY «3OkcnepTHas CcHCTEMa SHEProcOEperammniero ymnpaBleHUus». — Pexum goctyma:
http://crems.jesby.tstu.ru:88.

[TporpamMa BCTYNUTENbHBIX HCIBITAaHUI pa3zpaborana kadenpamu «MHpopMaIMOHHBIE TPOLECCH
U ympasieHue», «MexaTpoHMKa M TeXHoJlorudeckue wusMepeHusn» u  «KoHcTpyupoBaHue
PazvodIEKTPOHHBIX U MUKPOIIPOLIECCOPHBIX CUCTEM.
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