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1. KPATKAA XAPAKTEPUCTUKA TTPOI'PAMMBI

[IporpamMma BCTYNMHUTENBHOTO HCHBITAHUS HOCUT MEXKIAUCIUIUIMHAPHBIN XapakTep u Oa-
3UpYyeTCsl Ha CIENYIONIMX AUCHUIUIMHAX MPOo(deCcCHOHANBHOrO U crenuranbHoro mukia: «IIpo-
1IeCChl W almaparbl XUMUYECKOW TEXHOJOTHHY, «MaTeMaruyeckoe MOJICIUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM», «MaKpOKUHETHKA XUMUYECKUX MTPOIIECCOB U XMMUUYECKHE PEeaKTO-
pbD», «TeopeTnueckre OCHOBBI PHEPTO- U PECYPCOCOEPEKESHHUS.

[IporpamMmma COAEPKUT PEKOMEHIYEMYIO K U3yUCHUIO OCHOBHYIO U JIOMOJTHUTEIBHYIO JIH-
TepaTypy, a Tak)Ke MepeueHb BOMPOCOB, HA OCHOBAHUHU KOTOPBIX (POPMHUPYIOTCS dK3aMEHaIH-
OHHbIC OMJIEThI. DK3aMEHAIMOHHBINA OUJIET COCTOMUT U3 TpeX BompocoB. Kak mpaBuiio, nepBuii
BOITPOC TMOCBSIIEH TEOPETUUECKUM OCHOBAM M METOJOJOTUH MPOIIECCOB U amnmnapaToB XUMHUYE-
CKOM TE€XHOJIOTUM, BTOPOH BOMpOC KacaeTcs puznueckux (Pu3nKO-XMMUYECKHX) OCHOB U Me-
XaHM3Ma Ipoliecca, TPETUI BOMPOC — armapaTypHOro opopmieHus mporuecca.

2. COAEP)XAHUE PA3AEJIOB BCTYIIMTEJIBHOI'O UCIIBITAHUA

1. OcHOBBI TeOpUM NMPOLECCOB U ANMNAPATOB XMMHYECKOI TEXHOJIOTMH.

1.1. O6umue nosoxeHusl.

[Ipenmer u Metoasl aucuuruinHbl. Mcrtopuueckas cnpaska. Knaccudukanus OCHOBHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB U alMapaToB.

Pa3HOBHIHOCTH METOJ0B MPOECKTUPOBAHUS, HCCleqoBaHUs, onucaHuss u pacuera [TAXT
(KOHCTPYKTOPCKO-TEXHOJIOTMUECKUE Pa3padOTKM M MPOU3BOJCTBEHHBIM OMBIT, AKCIEPUMEH-
TaJdbHbIE U TEOPETHUECKHE TMOJXOJbI; (PU3UKO-MATEMATHUYECKUE, MHKEHEPHO-KUHETUYECKUE,
MHXEHEPHO- alllIPOKCUMAIIUOHHbBIE U (HOPMAIbHO- CTATUCTUYECKUE METO/IbI).

Enunsle kunetnueckue 3akonomepHocT (EK3). [lonsitue o ckopocTH mpornecca, ABUKY-
mieit cunie u conportupieHnu. EK3 ruapomexaHnyeckux MpoieccoB, MPOLECcCOB TEIIO- U Mac-
colepeiayu.

OcCHOBBI TEOpUU NEPEHOCA: MEPEHOC MUMIYJIbCa, YHEPTUHU, MACChl. [’ paJlueHTHBIE 3aKOHBI
BA3KOI'O TpeHus B JBIKYyIIeics wuakoctu (HeioTona), TermmonpoBoanoctu (Pypoe) u nuddy-
3un (Puka). AHanorus u paznuuus ypaBHeHul. Kunernueckue ko3(hPUIIMEHTHI U UX pa3Mep-
HocTH. [Iporiecchl HerpaiueHTHON TPUPOIBI.



CrpykTypa auddepeHuaibHbIX YpaBHEHHUH MOl CKOpOCTEH, TeMIepaTyp U KOHLIEHTpa-
uuit B I[TAXT. pyrue ¢usuueckue noissa. CyOcTaHIMOHANbHAS MPOU3BOJHAS, JIOKAIbHAS U
KOHBEKTHBHbIE cocTapisitomue. Jlnneitnsie nudepennnanbubie ypaBHeHus nosei. OnepaTop
Jlannaca. HenvHelHbIE npoLiecchl M ypaBHEHUS IEPEHOCA U MIPEBPALEHUS SHEPTUM U BEILIECT-
Ba.

Huddepenunanbable ypaBHEHUsT IBUKEHUS HecxkuMmaemon xuakoctu (Hasee - Crokca).
CxxumaeMocTb. CBEpX3BYKOBBIE Te€UeHHs. Peonornuecku ciokHble cpenbl. MneanbHas Kug-
KOCTb, CTAlIMOHAPHBIC TEYEHHUS], “‘TION3YIINE” TECUCHHUS.

Huddepenunanbabie ypaBHEHUS TETUIONPOBOJHOCTH B ABUXKYILEHCS U HEMOJBUIKHON Ccpe-
ze.

Huddepenunanbabie ypaBHeHus: 1udPy3un B ABMOKYIIEHCS U HEMTOABMXKHOU Cpejie.

3aMbIKaHHE CUCTEMBI ypaBHEHUN NepeHoca. ['pannunbie ycinoBus. MeToasl U BUABI peLie-
HUM auddepeHunanbHbIX YpaBHEHU IBMKEHUS SKMJIKOCTH, TEIJIONPOBOJIHOCTU U AU DY3UN.
IIpumepsl pelieHu.

Teopust mogobus (TII). UcTtopuueckas cripaBka. 1-s Teopema nogodbus. [lomyuenue kpure-
pueB noaobus u3z auddepeHnuanbHbIX ypaBHeHui: onepauus npusenenus (OIl) nuddepen-
UadbHBIX ypaBHeHUH. Kputepuu rugpomexannueckoro nogo0us. 2-s1 TeopemMa nojaoousi.

Ananu3 pasmepnocteit (AP) ¢pusnueckux BennuuH. [lonydenue kputepreB mogo0us METO-
ZIOM aHalm3a pazMmepHocTteil. [lepBuuHble U BTOpUYHBIE pazMepHOcTU. Kputepuun ruapomexa-
HUYecKoro noaodus. Yucno kpurepues. m- teopema bakunrema. J[ocTOMHCTBA M HEIOCTATKU
nonyyeHus kpurepues metonamu AP u OIL.

Kpurepuanbhubie ypaBHeHus. OmnpenesnsieMble U ONpeNeNsiolue KpUuTepun (Yucia Mmojio-
oust). Onpenensitoniye pa3Mepbl, CKOPOCTH, TeMIEpPaTypbl, KoHUEeHTpanuu. [lapamerpudeckue
kputepun (cumruiekcel). [IpousBoanbie u rpynmnosbie kputepuu. Kputepun-ananoru. [Ipume-
DB

[lonyyenue sBHOTO BHAA KpUTEPUATIBHBIX YpaBHEHH 0OpabOTKON 3KCIEPUMEHTATBHBIX
WIM pacyeTHBIX JaHHbIX. ['paduueckas oOpadborka. Ctaructuueckas odpabotka. Meroa Hau-
MEHBIIUX KBaJpaToB. BeisBieHHE BHIOPOCOB U I'paHull pexuMoB. [Ipumepsl.

duznyeckoe MOACIUPOBAHNE U IKCIIEPUMEHT. TexHHKa (PU3NYECKOro SKCIEPUMEHTA U MO-
nenupoBanusi. [IpaBuiia obecrieueHust moio0Ms B MOJICNIM U B 00pasIie.

3-1 Teopema nonoo6us. I[Ipumepsr moaenupoBanus. [Ipumepsl “HECOBMECTHOCTH KpUTEPH-
eB MpH (uznueckoM mMojienupoBanuu. CrienuaibHOe, MPUOIMKEHHOE U MOCie10BaTelbHOE (Pu-
3UYECKOE MOJECIHPOBAHHUE.

Amnanorus auddepeHuuanbHbIX ypaBHeHHH nepeHoca. Metonbl ananoruu. [Ipumeps! ana-
JIOTOBOTO  MOJENHUPOBaHUSA  (TUAPOUMHTErpaTOpbl,  TEIJIO-  THUJpaBiIUYecKas,  TEIJIo-
muddy3uonHas, “TpoiiHas’” aHaJIOTHsl, dJEKTPO- aHanorus, ABM).

MaremaTtnueckoe wmonenupoBanue. J1IBM, nepcoHalbHbIE KOMITBIOTEPHI U CYNEPKOMIIb-
10Tepbl. KOMIUIEKCHBIE METOBI.

O6mmit nopsimok pacueta [IAXT. IlpoexTHble U oBepouHbie pacueTbl. CTaTuKa, MaTepu-
albHbIE M TEIJIOBbIE OallaHChl. YCpeAHeHUe NBIKYIIeH cuibl. KuHeTnka, yacTHhIE W O0IIHUe
KMHETUYECKHe K03 PUIIMEHTHI CKOpOCTH NiepeHoca. [Ipumepsl.

Nuxenepras ontumusanus [IAXT. Kpurepun ontumuzanuu. Bappupyembie nmapaMeTpsl.
Orpannyenusi. OIHOKpUTEpHAIbHAS OJHONApaMEeTpUuecKass ONTUMHU3AIMS ¢ HedOopMallu30-
BaHHBIMU orpaHnuyeHusMu. [Ipumepsl nnxenepHoit ontumusanuu [TAXT.

Konctpykropcko-rexnonornueckas ontumuzanus ITAXT. IIpumepsr.

[lonsTus MmaTeMaTudyeckoi Teopun ontTuMuzauuu. OyHKuu U GyHKUKMOHANBL. [Ipumepsl.

2. 'mapoMexaHu4ecKHe MPOLECCHI.



Bunel rugpomexannyeckux npoueccon. [Ipumepst (13 Beelt 1-if yactu Kypca).

3agau TUAPOMEXAHUKHA U METOABI UX pemieHud. [lorpaHnuHblid C10il. AHAIUTHYECKUE pe-
HmIeHus 3a7ad rugpomexanuku. llpumep unterpupoBanus ypaBHenuii HaBee - Ctokca miis te-
YeHHs B TpyOax.

Teuenue B TpyOax. Pexumbl qBukeHus xuakocreil. ConpoTusieHue TpeHuto. [ 'uapasiu-
YecKoe COMpPOTUBJIEHUE TPYyOONpoBOJoB U ammapatoB. CkopocTHO# Hamop. [IaTh cocTaBisio-
1IMX 00IIero conpoTuBiieHus ceTu. [Ipumepsl MECTHBIX COMTPOTUBIICHU.

KoHcTpykiuu HacocoB, BEHTWISITOPOB U KommpeccopoB. [loTpebisiemas MOIIHOCTh. Xa-
PaKTEPUCTUKU HACOCOB M BEHTHJIATOPOB. XapaKTEPUCTUKH CETH U paboyasi TOuKa.

OnTumu3zanus TpyoOIpOBOIHBIX CUCTEM.

Buael gucnepcHeix cucteM. MeToabsl WX NONydYeHUsA W pasnenceHusa. Brnusaue I[TAB.
IIpumepsl.

['unpoxkuneTuka ocaxknenus. OcaxaeHue 4acTHIl CJI0KHON GopMmbl. OcaxaeHue B CHUCTE-
Max KUAKOCTb-KUJIKOCTb U )KUAKOCTh-Ta3. CTECHEHHOE OCaXIEHUE.

Pacuer OoTCTOMHHUKOB U ocanuTeNbHBIX KaMep. Pazmepsl. [IpousBoaurensHocTs. IlyTH mo-
BBILIEHUS IPOU3BOAUTEIBHOCTH.

KoHcTpykiuu OTCTOMHUKOB JUJIsl TIbUIEH, CycrieH3uid U amyiibeuid. ObecrnieueHne paBHOMeEp-
HOCTH NTOTOKOB. [IpenenpHbpie CKOPOCTH TEYEHUS.

Huknonsl. @akTop pazneneHus. Pa3HOBUAHOCTH LIUKIOHOB. [ MIPOIMKIIOHBI.

OnexktpopuibTphl. JJocTOMHCTBA, HEIOCTATKU, TpuMeHeHue. Hapymenus pexuma.

@uiIbTpOBaHME M €r0 MNPUMEHEHHE B IPOMBINUICHHOCTH. [IpuMmepbl. Buael ocankos.
OuibTpylonme neperopogku. Pabounii LMK MEpUOAMYECKUX M HENPEPBIBHBIX MPOILECCOB
¢unbTpoBanus. [Ipumepsl puiibTpoB. [IpoMbiBka ocanka. Pemynbnamus.

['unpokuHeTnka QUIBTPOBAHUS MPU MOCTOSIHHOM JIaBJIEHUU TPU MOCTOSHHOM Pacxo/e.
VYpaBHenue PyTca. DkcriepuMeHTaIbHOE U paCYETHOE ONpeIeTICHUE KOHCTAHT (UIbTPOBAHMSL.

OnTtumanbsHoe Bpemsi priibTpoBaHus. MakcuMalnbHas NPOU3BOJUTENBHOCT. ONTUMU3AIUS
(buIBTPOB.

KoHcTpykiuu GuiabTpoBalibHOM annaparypsbl ISl )KMIKOCTEN U ra30B.

LenTpudyrupoBanue u ero npuMeHeHUE B IpoMbliuieHHOCTH. [Ipumepsl. Uctopuueckas
cupaBka. PasHoBuaHOCTH LEHTpUYT U cenapatopoB. ['MAPOKMHETHKA HEHTPU(PYTUPOBAHUS.
®daxrop pazneneHus. MomHocTs npuBoja ueHTpudyr. Pesonanc u OanmancupoBka. TexHHKa
6e3onacHocTU. bIOKHPOBKH.

[lepememnBanue xuakocted. KoHCTpyKnmm MexaHnueckux Memanok. KpurepuaibHbie
ypaBHEHHUA JUIsl pacuera MoIHOCTH. LlupKyndaiuonHoe nepeMmeminBanue. [IHeBMaTnueckoe re-
peEMeEIINBaHuE.

B3Bemennpiit ("KumsAmui” U “CIyTHBIN) CIIOM U €ro MpUMEHEHHE B MPOMBIIUICHHOCTH.
[Ipumepsl. OcobenHocTu TupokuHeTuKH. Pacuer. Hapymmenus pexxuma KUIIEHUS! BO B3BEILICH-
HOM CJIO€ U METO/ibl OOPHOBI ¢ HUMH. Pa3HOBHIHOCTH amnmapaTtoB CO B3BEUIEHHBIM ClIOeM. A3-
pooOHTaHHbIE anmapaThl.

3. TensoBbie npoueccol

Tennoseie nporneccbl. PazHoBunHOCTH. OAHO- 1 MHOTOONEPAIMOHHBIE TEIUIOBBIE M XOJIO-
IuibHBIE Tipoueccsl. [I[puMeHenne B mpoMbIuIeHHOCTH. [Ipumepsi.

TemnonpoBogHocTs. 3akoH Dypre. Koadpduuuent temnonpoBoanoctu. HecraunonapHas
TEIIONPOBOAHOCTh. [IpuMep mHTEerpupoBanus AUQGdepeHIuaTbLHOr0 paBHEHUS TEILIONPOBO/-
HOCTH.



KonexTusHbIl TemionepeHoc. 3akoH Hetotona. Koadduurents Ternootnayu.

TemnoBoe uznyuyenune. 3akoH Credana-bonpimana. CteneHb 4epHOTHI. YTIIOBBIE KOA(Pdu-
IUEHTHI.

Crnioco0ObI HarpeBa U oxjaxaeHus. TpeOoBaHUs K TEIIJIOHOCUTEIISIM.

Harpes BonsubiM napoM. OTBOJ KOHAEHCaTa M HEKOHICHCUPYIOUTUXCS Ta30B.

OcHoBHOe ypaBHeHHue Teruionepenayu. KoadduimenTsl TemiooTaaun U TeIionepeayu.
Cpennsist IBMXKyINAs cuja Teronepenadu. TemneparypHbie rpa@uKu.

Kpurepunaibable ypaBHEHHS TEIJIOOTAAYM ISl MPOLIECCOB 0€3 M3MEHEHHMs arperaTHoro co-
CTOSIHMSI M C U3MEHEHUEM arperaTHoOro COCTOSIHUSA TEIJIOHOCUTEIS.

Koncrpykiuu TemiooOMeHHUKOB. [loBEepXHOCTHBIE TEMIOOOMEHHUKH (PEKyIepaTophl).
TemooOMEHHUKN € TEIUIOAaKKyMYJUpYIolel Hacagkod (perenepartopsl). TemnooOMEeHHUKH
cmemienus. Jlocrouncta u HenoctaTku. [Ipumenenue. [pumepsr.

OnTumuzanus Termio00MEeHHUKOB.

BrinapuBanue M ero npuMeHEHHE B MPOMBIIUIEHHOCTH. [IpuMepsl npumenenus. Ou3nko-
XUMHYECKUE M TEXHOJOTMYecKue cBOMCTBa pacTBopoB. HakuneoOpaszosanue. [lenooOpazoBa-
HUE.

[lone3Hast pazHOCTh TEMIEPATYyp MpHU BblTapuBaHUU. Buabl TemmnepaTypHbix notepb. [Ipe-
JEIbHOE YHUCIIO KOPITYCOB.

DOKOHOMHUS TeIla MpHU BbIapuBaHUU. MHOTOKOpPIYCHOE BblNapuBaHue. BrimapuBanue c
TEIJIOBBIM HaCOCOM.

KoHcTpyKiuu BeIMapHbBIX anmnapaToB U yCTAHOBOK.

OnTumuzanus BBIMAPHBIX YCTAaHOBOK. Pacmpenenenue moiae3Hoil pasHOCTH TeMIepaTyp 1o
KOpIycaM BBINIAPHBIX YCTAHOBOK. YMCIIO KOPIYCOB.

XonoaunbHble mpornecchl. PasHoBugHOcTH. [lprMeHeHME B MPOMBIIUIEHHOCTH U OBITY.
[Tpumepsl npumeHeHus. PazHoBuaHOCTH X1agoarenToB. O6patHblil ki KapHo.

YmMmepenHoe oxinaxzaeHue. XonoauiabHBIN ko3dduuuent. JpoccenupoBanue. Ilapokom-
MIPECCUOHHBIE XOJIO0UIbHbIE MAIIUHBI. [IUKIIbI.

['ny6okoe oxnaxnenue. [etanaepsl. OCOOEHHOCTH pabOUYMX IIUKIIOB.

4. MaccooOMeHHbIe TPoLecchl

Ocobennocty 1u(Py3MOHHBIX TIPOIIECCOB M UX KIacCU(UKAIUSA 110 OCHOBHBIM IPU3HAKAM
(Ha3HAYCHME; YUCIIO W BHUJ B3aUMOJCHCTBYIOIIMX MMOTOKOB; YHCIO KOMIIOHEHTOB; arperaTHoe
COCTOSIHHE ¥ KOMOWHAIIMHM B3aUMOJCHCTBYIONINX (ha3; YMCTOTA MCXOMHBIX M KOHEYHBIX IPO-
JTYKTOB; HAalPaBJICHUE U CTPYKTYpa MOTOKOB; HAIMYUE TBEPAOH (ha3sl).

[TpuMepbl CUCTEM U TIPOIIECCOB.

PasHOBUAHOCTH M OCOOEHHOCTH TMPOLIECCOB pa3AelieHUs, OCYIIECTBISEMBIX 0€3 BCIIOMO-
raTeJIbHBIX TOTJIOMIAONINX WU MPOITYCKAIONINX BEIIeCTB. DPPEKTHI, HCIIONB3YEMBbIC IS pa3-
nenenust. [Ipumepsl IpoIeccoB (Macc-CIIEKTPOCKOIMMYECKHE METOABI, TepMOoaudPy3us, peKTh-
buKamys, KpUCTALIU3AINAS | JIP. ).

Pa3HOBUAHOCTH M OCOOEHHOCTH TPOIECCOB Pa3JeNICHHs, OCYIIECTBISEMBIX MPU TTOMOIIH
BCIIOMOTaTeIbHBIX BellecTB-noraoTuTeneii. [Ipumepsr mporeccoB (Maccoauddysus, adbcopo-
U1, SKCTPAKIMS M KCTParupoBaHue, ajacopOIus, HOHHBIM 00MeH, XpoMaTorpaduyecKue Me-
TOJBI, CYIIIKA U JIp.).

Pa3HOBUAHOCTH M OCOOEHHOCTH TPOIECCOB Pa3ZeNICHHs, OCYIIECTBISEMBIX MPU TTOMOIIH
n30uparenpbHO-TIponycKkarommux MmemOpad. IlpuMepsl mporieccoB (ocMoc, OOpaTHBIM OcMoc,
auanu3, yabTpaduiabTpamus, nepBamnopamnus u ap.). TeXHUYECKUe W pacueTHbIE OCOOCHHOCTH
MeMOpaHHBIX TPOIECCOB U 000PYIOBAHUS.



TexHuuyeckre U pacyeTHble OCOOEHHOCTH >KUIKO(A3HBIX MPOLECCOB U ammapaToB U Mpo-
LIECCOB U anmnaparoB ¢ TBepAon (a3zoil. [Ipumepsr.

Oco0EeHHOCTH MCXOAHBIX CMECEeil U KOHEUHBIX MPOJIYKTOB, OIpeaesaomne Bpioop auddy-
3MOHHBIX MpOIIeCCOB pazneneHus. [Ipumepsl.

Pa3HOBUIHOCTH KOHCTPYKTHUBHOTO odopmieHust Aup@ y3MOHHBIX MPOLECCOB pa3eieHus.
OpHokpatHbid, nuddepeHInanbHbId U CTYIIEHYaThli KOHTAaKT (pa3. MemOpaHHble anmaparsl.
AnmnapaTbl ¢ MEXaHHYECKUMU BO3ACHCTBUAMH U C HAJIOKEHUEM dHEepreTudyeckux mojeu. Ilpu-
MEpBHI.

CrnocoObl moBbilIeHUsT 3PHEKTUBHOCTH TU(DPY3MOHHBIX MPOIECCOB pa3/IeiICHUS.

OO61mumii TopsAI0K pacyeTa MacCOOOMEHHBIX MPOLECCOB U anmnapatoB (AU y3MOHHBIX U Te-
wio-auddy3nonnbix). Cratuka. MarepuanbHblii 6ananc (00Ul ¥ M0 KOMIOHEHTaM). Terio-
BOH OaJaHc.

Huddyznonnoe paHoBecre. CrocoObl U BBIOOP BbIpaKEHUS KOHUEHTpaluil. JKkcrnepu-
MEHTaJbHbIe METOJIbl U3yueHusi paBHoBecus. [Ipumepsl (KuaKocTHas dKcTpakius). Crocoobl
onucanus 1udy3noHHOTO paBHOBeCcHs (TaOMWYHBIN, rpaduueckuit, aHanuTHdeckuii). [Ipume-
DB

Kunetnka u nuHamMuka maccoriepeHoca. 3akoHbl niepeHoca. I'paguentHbiii moTok. dudde-
peHIManbHble ypaBHEeHUs 1udPy3un B IBUKYILEHCS 1 B HENMoABWXHOM cpene. CyOcTaHIMO-
HanbHas npousBogHasi. Oneparop Jlammaca. Meroasl pemienus auddepeHnaibHbIX ypaBHe-
HUN B YaCTHBIX MPOU3BOJHBIX: pa3jiesieHus nepeMeHHbIX (Dypbe); onepalnoHHBIX MPeodpas3o-
Banuil (Jlamnaca); ucrounuxoB (dpyukiuit ['puna).

Enunbie kunetnyeckue 3akoHomepHocTu (EK3). Macconepenaua (Teronepenayda) Ha Jio-
KaJIbHOM y4acCTKe MOBEPXHOCTU KOHTaKTa (as3.

Cxembl nepenoca. dazoBas auarpamma Jjsi Macco(Teruio)nepeaayn.

OO6muit ko3¢ duMeHT macconepeay W YacTHble Kod(dduimentsl maccootrnaun. O6-
il kKoadPUIMeHT Tersonepenadyl U YacTHble KoddduimeHTsl Temtoornaun. Ux ananorus
U pa3INyus.

Enunbsie xunetnmueckue 3axkoHomepHocTu (EK3). Macconepenaua (temionepeaada) 1o
BCEl MOBEPXHOCTH KOHTakTa (a3 anmnaparta. OCHOBHOE ypaBHeHUE Macconepenayn. OCHOBHOE
ypaBHeHHe Teronepenayn. Cxempl MepeHoca Ha MOTOYHBIX IUarpamMmmax.

Cpennsis nemwxkymas cuna (CHC) nudy3moHHBIX U TEIUIOBBIX MpoleccoB. BriBox uHTE-
rpaneHbiX ypaBHenuil (CC). VX ananorus u pa3iaudus.

Kpurepuaibable ypaBHeHUs MaccooTnauu. KpurepuaibHble ypaBHEHUs TeruiooTaadu. Mx
aHAJNOTUSL U Pa3IuyuMsl.

VYpaBHeHHs pabouuX JMHUNA MacCOOOMEHHBIX TporieccoB. COOTHOIIEHUE MOTOKOB. dazo-
Bble uarpammsl. [IpuMeps 11 ciiy4aeB IPOTUBOTOKA U MPSIMOTOKA.

Cpennsiss aBwxkymias cuna. Yucio enunun neperoca. [lorounsie u (a3oBbie AHArpaMMel.
Crnoco6s1 Beruncnenus YEIT u CJIC. CpenneunrterpaibHas, cpeanenorapupmuyueckas u cpe-
Heapupmerndeckas CJIC. 3aBUCUMOCTb CpeIHEH TBUXKYILIEH CUITBI OT B3aUMHOT'O HallpaBiIeHUs
MOTOKOB.

CrtpykTypa noTokoB. MeToabl u3ydeHus u onucanus. PasHosuaHoctu. MaeanbHoe BbITEC-
HEHUE, UJeaIbHOE CMEIICHHE, TPOMEKYTOUHbIe pexXuMbl. OCHOBHBIE MOJIETU CTPYKTYpPHI IO-
TOKOB (0a30Bble, siueeuHas, NpoAoabHON qudPy3un). MeTonbl ylnydllleH!s: CTPYKTYpbI MOTO-
koB. [Ipumepsl. 3aBUCUMOCTb CpeAHEll NBIKYIIEH CHUIIBI OT CTPYKTYpbl NOTOKOB. [Ipumepsi.
3aBUCUMOCTh MUHUMAJIBHOTO pacxoja IMOIJIOTUTENs (TEIUIOHOCUTENsI) OT HampaBJieHUS U
CTPYKTYpbl NOTOKOB. [IpuMepsi.

CpaBHeHUE anmnapaTroB C pa3IuYHbIM HalpaBICHUEM U CTPYKTYpOW MOTOKOB. JlocTOMHCTBa
u Hepoctatku. [Ipumenenue. Boibop HampaBiaeHUs U CTPYKTYpPbl TOTOKOB.



Pacuer nuddy3noHHBIX IPOLIECCOB U anmapaToB Ha 0a3e OCHOBHOIO YpaBHEHHS Maccolle-
penauu. Cxema, JuarpaMMbl U IpUMep.

Pacuer nuddy3noHHbIX annapaToB Ha 0a3ze yuciaa eIMHUIL IepeHoca.

Pacuetr nuddy3nonnbix anmapatoB Ha 0ase uncia Teopernyeckux tapenok "KIIA" cryne-
HU U ero pacuer. Cxema, AuarpaMMbl U puMep.

Pacuet nuddy3nonHbIX nporeccoB ¢ TBepaon (azoil. IIpumepsi.

Pacuer nud@dy3uoHHBIX MPOIECCOB M anmmapaToB Ha 0a3e MH)KEHEPHBIX allpoOKCHUMaIui
KMHETUYECKHX XapaKTepucTuk. [Ipumepsl.

CpaBHeHue MeTOI0B pacyeTa AU( G y3MOHHBIX annapaToB.

OcCHOBBI HHKEHEPHOU onTUMU3AIMKU TU(Y3HMOHHBIX MTPOLIECCOB U armapaToB. [Ipumepsl.

Abcopbius. Xemocopbuus. decopbuus. Cymnocte u npuMmenenue. [Ipumepsl nmpumene-
Hus. Juddysnonnoe paBHoBecue npu adbcopoumu. 3akoH ['enpu. Brnusinue naBnenust u remrie-
patypsl. TernoBoi 3 dexT.

PactBoputenu s abcopobumu. TpeboBanus Kk pactBoputessim. [Ipumepsr.

Texnonorunueckue cxemol abcopouuu. I[IpotuBotok. IIpsimorok. Perupkynsmus. Cxembl u
¢dazoBble AuarpaMMbl. AOCOPOIIMOHHBIE YCTaHOBKH.

[IneHounbsie MaccooOMeHHBIE amnmapaThl. Pexxumbl paboTel. Pacuer.

Hacanounsie kononnsl. Hacanku (perynsipHble, HEpEryisapHbIe, MIaBaAIOIINE), TPEOOBAHMS.

Pas0pei3ruBatoiiye ycTpoicTBa (CTpyiuaThle, KaneabHble), TpeOoBaHus. Pexumbl paboThl
HAcaJ0YHbIX KOJOHH. Pacuer.

Tapenbuatsle kKogOHHBL. KOHCTpyKIMU Tapesiok (KOJIMayKOBBIE, CUTYAThIE, MEPEKPECTHO-
TOYHBIE, KJIanaHHbie). PexxuMbl paboThl TapelbyaThiX KOJIOHH. Pacuer.

Pacnbuurensubie auddy3ronnbie anmnapaTtel. Mexanuueckue adbcopoepbl. Pexumbl pado-
Tl Pacyer.

Pextudukanus. CymHocTs 1 npuMenenue. [Ipumepsi.

Huddy3nonnoe paBHoBecue mnpu pektudukauuu. MaeanbHsie pactBopsl. 3axkoH Payos.
VYpaBHeHue paBHOBECHOW KpuBOil. CMeCH >KUIKOCTEH: HjealibHble, HOPMAJIbHbIE, C OTKJIOHE-
HUSIMH, C a3€0TPOIIOM, YACTUYHO PaCTBOPUMBIE, HEpacTBOpUMBIE cucTteMbl. [Ipumepsl. da3zoBas
auarpaMma.

B03MOXHOCTH peKTU(PUKAIIMOHHOTO pa3ieieHusI.

PexTudukanronnas yctaHOBKa HemnpepblBHOrO aeiicTBus. Cxema. [loToku mapa u >KuJKo-
cTu. YpaBHeHUs pabouunx quHui. PazoBas guarpamma.

Pacuer pekTH(pUKAIMOHHBIX KOJOHH. MarepuanbHblii U TeruioBod Oananc. diermoBoe
yucio. Pacxon xnagoarenta B gediermarope. Pacxon ternnonocurens B KyOe (KU TUIILHUKE).

@dyierMoBO€ YHUCIO NpH peKkTUuuKanuu. MuHUMaIbHOE, MAaKCUMaJIbHOE M ONTHUMAIIbHOE
¢baermoBoe uncno. Brnusaue ¢aerMoBoro yucia Ha pa3Mepbl KOJIOHHBI U HA pPacXoJibl XJaa10a-
reHTa U TeIJIOHOCUTETIS.

Pa3HOBHIHOCTH pEKTH(PUKALMOHHBIX TpoleccoB. PexTudukanuss MHOTOKOMIOHEHTHBIX
CcMecen.

OU3NKO-XUMUYECKHE OCOOEHHOCTH PEKTU(UKAIMU U KOHCTPYKLIHMH PEKTH(PUKALMOHHON
anmapatypsl. Ky6. Jlednermarop.

KunkoctHas skcrpakuusi. CymHOCTh U TpuMeHeHne. OU3NKO-XUMUYeCKue OCOOEHHOCTH
KUJKOCTHOW SKCTPAKUUM U KOHCTPYKIIMH DKCTPAKIUOHHBIX allapaTos.

Ancop6imonnsie npouecchl. PasHoBuanoctu. CymHoOCTh ¥ puMeHenue. [IpoMbliuieHHbIe
aacopoentsl. [Ipumepsl.

[lepuonuueckas agcop6uusi. PabGounii muki. [ecopOuusi akTUBHBIX yrieH, cUauKareiaei u
1eosuToB. MeToibl pacuera aacopoepoB. Ypasaenue [unona.

AACOpOIIMOHHBIE YCTAHOBKM HENPEpPBIBHOTO AeicTBUs. [IprMepbl KOHCTPYKIIMIA.



MeTtonbl pacuera afcOpOIIMOHHO- 1E€COPOIIMOHHBIX KOJOHH.

CymmneHbie npouecchl. CylHOCTh U IpuMeHeHue. [ lpumepsi.

CaolicTBa BIaXHOr0 BO3/lyxa U auarpamma Pamsuna. M300pakeHue Ha 1uarpaMme OCHOB-
HBIX IIPOLIECCOB U3MEHEHUS COCTOAHUA BOo3ayXa. [I[pumepsl npuMeHeHNs AuarpaMMmel.

Huddy3nonnoe paBHoBecue mpu cyike. Bunbl MatepuanoB. Bunbl cBsi3u Biaru ¢ Mare-
puanioM. [Ipumepsr matepuanos.

Cxembl BO31YITHOM KOHBEKTUBHOM CYIIKW. MaTepHuanbHbIi U TEII0BOM OanaHc.

TeopeTnueckas U peanbpHas CyliKka. bagaHCHbIE pacyeTsl.

Kuneruka cymku. IlepBslii 1 BTOpol nepuon cymku. Bpems cymku. YpaBHeHue JIbIkoBa.
Pacuer cymmumnok.

Texnonornueckue ocoOeHHOCTH CymKu. Ycanaka. Kopobnenue. Murpanus.

[TopooOpazoBanue. Xumuueckue npespauienus. [Ipumepsl MaTepralioB U MPOLIECCOB.

OcHoBHBIE TUIIBI U KOHCTpYKUMU cymuiaok. Knaccupukanus. Cymmnku sl )KUJKOTEKY-
YUX U MacTOo00pa3HbIX MaTepuanoB. CYIIMIKK s 3€pPHUCTBIX U KYCKOBbIX MarepuanoB. Cy-
LIWJIKY JJIs1 IITYYHBIX U JICHTOYHBIX MAaTEPUAJIOB.

5. Mexanu4eckue npoueccol

[Iporecchl apoOneHus, u3mMenbyeHus: U kinaccudukanuu. Teopun usmenvueHus. [pyooe,
CpeliHee, TOHKOE M KOJUIOUIHOe u3MenbueHue. Cxembl JpOOUIOK U MEJIbHHUIL.

[Ipoueccn! knaccudukamu. CrnocoObl pacceBa, cenapanuu, kiaccupukanun. Cxemsl 000-
PYJIOBaHUS.

CxeMbl pallMOHaILHOTO M3MENbUeHHUS U Kiaccudukamuu. [IyTu SKOHOMHH YHEPTUH U TIO-
BBIIIICHUS KAYECTBA MPOYKTOB.

3. IIEPEYEHb BOITPOCOB K BCTYIIMTEJIbBHOMY UCIIBITAHUIO

1. TlpemMer u MeTOIBI HAYKH O MpPOIECCAX W alllaparax XUMUYECKOW TEXHOJOTUH
(ITAXT). Uctopuueckas cnpabka. Knaccudukanus mpoieccoB 1 anmaparos (1o 1IeJIeBOMY Ha-
3HAYCHUIO0, (PU3NUECKOI CYIIHOCTH, arperaTHOMY COCTOSHUIO, YHCITY (pa3 U KOMIIOHEHTOB, YHC-
TOTE MPOAYKTOB, CIIOCOOY OpraHU3alliy Mpoliecca).

2. [lepuoauyeckne W HEMpPEphIBHBIE TEXHOJOTHYECKHE TMporecchl. OcOOEHHOCTH,
JIOCTOMHCTBA, HEOCTAaTKU, MpuMeHeHue. [Ipumepsl.
3. Pa3HOBUAHOCTH METOJOB MPOCKTUPOBAHUS, UCCIEIOBAHUA, ONMMCAHUS U pacyera

[TAXT: skcniepUMEHTaJbHbIE U TEOPETUUYECKHE MOIXOMbl;, (PU3MKO-MAaTeMaTHUYeCKUE, WHXKe-
HEPHO- KUHETHYECKUE, NH)KEHEPHO- alMpOKCUMAIIMOHHbBIE U (HOPMAIbHO- CTATUCTUYECKUE Me-
tozasl). [Ipumepsl.

4. Enunsle kunetmyeckue 3akoHomepHoctu [TAXT (EK3). CkopocTs, IBHXKYyIIas
CWJIa U CONpPOTUBIEHUE (KuHeThyeckuil kodpduuuent ckopoctu). EK3 rugpomexannyeckux
nporueccoB. [Ipumepsr.

5. Enunble kunetndeckue 3axkoHoMepHocTH [TAXT. EK3 nmpoueccoB Temionepena-
yu. [Ipumepsl.

6. Enunble kunerndeckue 3akoHomepHoctu [TAXT. EK3 mporneccoB maccomnepena-
i (qudPy3uoHHBIX mporieccoB). [Ipumepsl.

7.  I'pagueHTHBIE 3aKOHBI BSI3KOT'O TPEHUS B JABMXKYylehcs xxkuakoctu (HpioToHa), Te-
rionpoBoHOCTH (Dypre) u auddy3un (Ouka). AHanorus U pa3nuuus ypaBHeHud. Kunetuue-
ckue Kod(PUIMeHTs! U uX pa3MepHocTu. [Iporiecchl HerpagueHTHOM MPUPOIBI.



8. Teopust mono6us (TII). Mctopuueckas crnpaBka. 1-s1 Teopema nmogodus. Ilomyue-
HUE KpUTEpHUEB Moao0us u3 AuddepeHnuanbHblX ypaBHEHUN: oniepanus npuBeaeHus qudde-
peHIMANbHBIX ypaBHeHUH. Kpurepuu rugpomexannueckoro nogo0us. 2-s Teopema nojaoousi.

0. Ananu3z pazmepHocteit (AP) dusnueckux BenuuuH. [lonydenue kpurepues mojao-
Oust METO/IOM aHanu3a pa3MepHocTel. [lepBuuHble U BTOpUYHBIE pa3MepHOcTU. Kputepuu ruju-
poMexaHuyeckoro noaodusi. Yucno kpurepuen. m- Teopema bakunrema. JloctomHcTBa U He-
NOCTaTKU noiay4deHus kpurepue meronamu AP u OIL

10. Kpurepuanbnble ypaBHeHUs. OnpeenseMble U ONpeeNsione KpUuTepun (ducia
nono6us). Onpeaensomme pa3mMepbl, CKOPOCTH, TEMIIEpaTyphl, KoHUeHTpaluu. [lapamerpuue-
ckue kputepuu (cumiuiekcsbl). IlpousBonneie u rpynmnoBeie Kputepuu. Kpurepuu-aHaiaoru.
[Ipumepsl (13 Beeli 1-if yacTu Kypca).

11. TlomydeHue SBHOTO BHJa KpUTEPUAIBbHBIX YpaBHEHUN 0OpabOTKON HKCIIEPUMEH-
TaJbHBIX WM PAcUETHBIX JaHHBIX. ['paduueckas oOpaborka. Cratuctuyeckas oOpaboTka.
Meton HauMEHBIINX KBAPaTOB.

12. ®usnyeckoe MOJETUPOBAHHE U IKCHEPUMEHT. TexHUKa (PU3MUECKOTO SKCIEepH-
MeHTa U MojienupoBanus. [IpaBuna obecrieyenust mogoOus B MOJEIN U B oOpasue. 3-s Teope-
Ma oaoousl.

13.  O6mwmit nopsgok pacuera [TAXT. IlpoexkTHbie n moBepouyHbie pacueTsl. CTaTHKA,
MaTepHalIbHbIE U TEIUIOBbIE OallaHChl. Y CpeTHEHUE JBUKYILEH CUJIBI.

14.  Bwuael rugpomMexaHndeckux mnpoueccon. [Ipumepsr.

15. 3apauu ruApOMEXaHWKU W METOABI X penieHus. [lorpaHudHBIi CIO.

16. AnHanuTHYeckHe peleHHs 3aJad TUApoOMeXaHuku. [IpumMep UWHTErpupoBaHUA
ypaBHenuit HaBbe - CTokca /uist TeueHus B TpyOax.

17. Teuenue B TpyOax. Pexxumbl quxkeHus xuakocteil. ConpoTUBICHUE TPEHUIO.

18.  T'mapaBianueckoe CONMpPOTUBIIEHUE TPYOOIPOBOIOB U anmnaparoB. CKOPOCTHON Ha-
nop. [Tk cocTaBisOMUX OOIIET0 CONMPOTUBICHUS CeTH. [I[pruMepbl MECTHBIX COTIPOTUBICHUIA.

19. KoHCTpyKIIMM HACOCOB, BEHTWISATOPOB M KomIpeccopos. [loTpebisiemas Mori-
HOCTb. XapaKTePUCTUKH HACOCOB U BEHTUJISITOPOB. XapaKTEPUCTUKU CETU U paboyasi TOUKa.

20. Onrumuzanusi TpyOONpOBOJAHBIX CUCTEM.

21. Buael aucnepcHbIX cUCTEM. MeETOIbl KX NMOJYYEHHs U paslelieHus. BiausHue
ITAB. IIpumepsl.

22. T'unpoxuHetnka ocaxacHus. OcaxJIeHHe YacTUll CI0XHOU Gopmbl. Ocaxk/IeHHE B
CUCTEMAX KUIKOCTh-)KUJIKOCTh U KUIAKOCTh-ra3. CTECHEHHOE OCaXKICHHE.

23. PacyeTr OTCTOMHHUKOB M OCaaWTEIbHBIX Kamep. Pasmepsl. [Ipon3BOIUTENBHOCTS.
IIyTy noOBBIIEHUS IPOU3BOAUTEIBHOCTH.

24.  KOHCTpYKIMU OTCTOMHUKOB JUIsl MbLICH, cycneH3uil u sMmynbcuil. OOecneuenue
PaBHOMEPHOCTHU MOTOKOB. [IpenenbHbIe CKOPOCTU TEYEHHUS.

25.  Huxnonsl. @akTop pazaeneHus. PA3HOBUAHOCTH LIMKIOHOB. [ MAPOLUMKIIOHBI.

26.  Dnexktpo@uibTpbl. JJOCTOMHCTBa, HENOCTATKU, MpUMeHeHue. Hapymenus pexu-
Ma.

27.  ®OwIbTpOBaHHME U €r0 NPUMEHEHHE B NMPOMBINUIEHHOCTH. [Ipumepsl. Bunbr ocan-
KOB. OUIBTpyIOLIKE NEPETOPOIKH.

28. Pabouuiéi UUKI NEPUOAMYECKUX M HEMPEPHIBHBIX MPOLECCOB (DUILTPOBAHUS.
[Tpumepst punpTpos. [IpombiBka ocaaka. Pemynbnanms.

29. T'uppoxuHeTuka (QUIBTPOBAHUSA IPH MOCTOSHHOM JABJICHUU U MPU MOCTOSHHOM
pacxone. YpaHeHue Pyrtca.

30.  DKcnepuMEHTalbHOE M PaCYETHOE OIpe/iesieHne KOHCTAaHT (GUIbTPOBAHUS.



31.  OntumansHoe Bpems puiibTpoBaHus. MakcumanbHasi MPOU3BOAUTENBHOCTh. Or1-
TUMU3AIUS QUIBTPOB.

32.  KoHCTpyKuuu GuibTpOBaIBLHOM anmapaTypbl AJIsl )KUJKOCTEN U Ta30B.

33. llenTtpudyrupoBaHue u €ro NpUMEHEHHE B MNpoMbIIIeHHOCTU. [Iprmepsl. Pa3z-
HOBUJHOCTU LIEHTPU(YT U CErnapaTopoB.

34. T'unpokunetuka ueHtpudyrupoBanus. Gaxrop paznenenusi. MoMHOCTh NPUBOAA
ueHTpudyr. Pezonanc u 6anaHcupoBka.

35. IlepememuBanue >xuukocteil. KoHcTpykuum mexanumdeckux memanok. Kpure-
pUalbHbIE YPaBHEHUS JJI pacyeTa MOUTHOCTH.

36. upkynauuoHHoe nepeMmennnBanue. [[HeBMaTnyeckoe nepeMeninBatme.

37. BsBemeHsslid ("KunsAmmi” ¥ ““COyTHBIN) CJIOW M €ro MpUMEHEHUE B MPOMBIIII-
nenHoctu. [Ipumepsl. OcobeHHOCTH THAPOKUHETUKH. Pacuer.

38.  Hapymenus pexxuma KUIMEHHs] BO B3BEIIEHHOM CJIO€ U METOJbl OOpbObI C HUMHU.
Pa3HOBHIHOCTH anmapaToB cO B3BEIICHHBIM clloeM. A3pOodOHTAHHbBIE allapaThl.

39. Tennossle nporecchl. PazHoBugHOCTH. OHO- 1 MHOTOOIEPAIIMOHHBIE TETUIOBBIE U
X0J0IuIbHbIe mpoliecchl. [Ipumenenue B npomblnuieHHOCTH. [IprMeps! (U3 Bcero Kypcea).

40. TemnonpoBoaHOCTh. 3aK0H Dypbe. KordpuimeHT TermnonpoBogHOCTH.

41. Hecranuonapnast TermionpoBogHOCTh. [lpumep unTerpupoBanus auddepeHun-
aJbHOTO ypaBHEHUS TETIOMPOBOIHOCTH.

42.  KouekTuBHbIN TemionepeHoc. 3akoH Hetorona. KoaddunmeHTs Temiootaaum.

43. TemnoBoe uznyuyeHue. llorioienue, orpaxkenue, npomyckaHue. M30upartensb-
HOCTb. 3akoH Credana-bonbimana. CTeneHb YepHOTHI. YTIIOBbIE KO3(PHUIIUEHTHI.

44,  CnocoObl HarpeBa v OXJIAKICHHUS.

45. TpeOoBaHUA K TEINIOHOCUTEIISIM M XJIaJI0ar€HTaM.

46. CpaBHEHHME JOCTOMHCTB M HEJOCTAaTKOB pa3JIMYHBIX CIIOCOOOB  Harpe-
Ba/OXJIAXKICHUSI.

47. Harpes Boasubeim nnapom. Harpes "rnyxum" mapom. Harpes "ocTpbeiM" mapom.

48. OTBOA KOHJEHCAaTa U HEKOHJCHCUPYIOIIMXCS ra3oB. KOHIeHCaTOOTBOAUMKH. Ap-
Matypa. CTOUHUKY HEKOHACHCUPYIOLIUXCS Ta30B.

49. OcuoBHoe ypaHenue temnonepeaadn (OYT). BwBox OVT. KoadduiuenTts: Te-
IJIO0TAQYU U Teruionepeaadn. TepMuyecKkue COnpoOTUBICHUS.

50. Cpennss nwxymas cuwia (CHC) Teronepenaun. TemnepatypHble rpauku s
Ter1000MeHHUKOB. BbiBoJ ypaBHeHus cpeanennTerpanbHoit CIAC. Yucno eauHul nepeHoca.

51. Cpennss aBwxkyIias cuia Teronepenaun. TemnepaTtypHbie rpadguku. Cpeaneno-
rapupmuueckas CJIC. Cpenneapudmernueckas C/C.

52.  Crpykrypa noTtokoB. MaeanbHoe BbiTecHEHUE (NMOpUIHEBON pexkum). MneanmbHoe
nepememrBanue. [lpomexxyrounsie cTpykTypshl. [Ipumepsl.

53.  3asucumoctb CC oT ctpykTypsl notokoB. CHmxenue C/IC npu nepeMemmBaHum
B OJIHOM U3 MOTOKOB WJIM B 00OMX MOTOKAX.

54. Temneparypusie  rpaduku. IlpenenbHble  TemmepaTypbl  TEIJIOHOCHUTE-
Js1/XJIaJoare’Ta mnpu MpsiMOTOKE M MPU MPOTUBOTOKE, MPU HUJI€aJTbHOM BBITECHEHHHM M CMEIlle-
Huu. CTeneHpb UCTIONBb30BaHUS U HAUMEHbIIINE PACXObl TEIIIOHOCUTENS/XJ1aJ0areHTa.

55. KputepuanbHble ypaBHEHHs TEIUIOOTAAUM JUJIsl MPOLIECCOB 0€3 M3MEHEHHMs arpe-
raTHOT'O COCTOSIHUS TeruioHocuTens. Y paBHenue Kpaycconbaa.

56. KputepuanbHble ypaBHEHUS TEIUIOOTIayu JJIsl MPOLECCOB C U3BMEHEHHUEM arperar-
HOT'O COCTOSIHUSA TeIsIoHocuTens. YpaBHenue Hyccenbra.

57. OtHOcUTenbHbIE BeIUYMHBI KOdhUIeHToB TeriooTaaun. [lytu yBenuuenus Ko-
3¢ PULIMEHTOB TEIIO0TAAYH U Terionepeaayn. [Ipumepsi.



58. KoncTpykuuu TermnooOMeHHUKOB. OCHOBHBIE Pa3HOBUIHOCTH.

59. TloBepxHOCTHBIE TEIJIOOOMEHHUKH (pekyneparopbl). KoxyxorpyOuaTble Teruio-
O0OMEHHHMKH. MHOroxo/10Bble TerI000MeHHUKH. CocoObl KperuieHust TpyO B TPYOHBIX pelieT-
kax. Komnencanus temmnepaTypHbIX pacCIIMpPEHUN.

60. KoHCTpyKIMU TErmI00OMEHHUKOB. 3MEEBUKOBBIE TEII00OMEHHUKH. [lmacTuHya-
ThI€ TETNIOOOMEHHUKHU. PeOpucThie Tem1000MeHHUKU. ATIIapaThl ¢ pyOaIiKoi.

61. KoHcTpykiun TeniaooOMeHHUKOB. TernmooOMEHHHUKH C TEeIMI0aKKyMYJIHpYIOUIeH
HacaJkol (pereHepaTtopsl). BeicokoTemmneparypubie pekynepaTtopsl, 6amuu Kaynepa. Huszko-
TeMIlepaTypHbIe peKyInepaTopsbl, pekynepaTopbl OpeHkiis, anbdoib.

62. TemnoBble peKylepaTUBHbIE YCTAHOBKHU HEMPEPBIBHOTO AcicTBUA. Cxema ¢ mepe-
KIIIOUYEHHUEM peKyrepaTopoB. PekymepaTopsl ¢ Bpamjaromumcs — 0apabaHoM, peKyrepaTop
FOnrcrpema.

63. TemiooOmenHuku cMmemienus. Harpes octpeiM napoM. bapoMerpuueckuii KOHIEH-
caTop. Anmapatsl NOrpy»KHOro ropeHus. JlocronHnctsa u Hepoctatku. [Ipumenenue. [Ipumepsl.

64. Pacuer TermnooOMeHHUKOB. MHKeHepHas ONTHUMH3alUs TerI000MeHHUKOB. Kpu-
TEpUU ONTUMHU3ALMH, BAPbUPYEMBIE NIapaMETphl, OrpaHu4YeHUs. MojenbHas 3ajlaya BapuaHT-
HOM ONTUMH3ALHUN IO HAUMEHBIIUM MIPUBEIAEHHBIM 3aTPAaTaM ¢ OJHUM BapbUPYEMBIM MapaMeT-
poM 1pu HehOpPMaATU3yEMbIX OTPAHUYEHUSX.

65. Bremapusanue. Boinapusie annapatsl (BA) u Beinmapubie yctanoBku (BY). Ilpume-
HEHHUE B MPOMBINLJIEHHOCTH. TeXHOIIOrMUecKue U SIKOHOMUYecKrue 0coOOeHHOCTU. OCHOBHBIE 3a-
Ja4yu npoekTupoBanus. [Ipumepsi.

66. DU3MKO-XMMHUYECKHE M TEXHOJOTMYECKHE CBOMCTBa pacTBOpoB. Kommiekc oco-
OeHHOCTEH, KX B3aMMOCBS3b M BIUSHUE HA 3a7a4M MPOEKTUpPOBaHUs. TemiepaTypa KUIEHUS
pacTBOpoB. Bunbl TeMneparypHbix norepb. MIx pacyer.

67. OO6mas u noje3Hasi pa3HOCTh TEMIIEPATyp MpPH BbIIapuBaHUU. BUabl TemiepaTyp-
HBIX noTepb. Temnepatypubiii rpaduk. Cxema noreps. Crnoxkenue noreps. llpenensHoe yncio
KOPITyCOB.

68. DU3MKO-XMMHUUYECKHNE U TEXHOJOTMYECKUE CBOWCTBA PacTBOPOB. PacTBOpUMOCTS.
TemoBbie 3ddextol. bporoynoc. IlenooOpa3zoBanue. CHUMXKEHUE, KOHCTPYKTHBHO-
TEXHOJIOTUYECKUE MEPBI.

69. @Ou3MKO-XMMUYECKHUE U TEXHOJOTHYECKHE CBOMCTBA pacTBOopoB. HakuneoOpa3osa-
Hue. Bunbl Bpena. CriocoObl yMeHbllIeHUd, yaaieHne. KOHCTpYKTUBHO- TEXHOJIOTUYECKHE Me-
PBI.

70.  KosdduiueHTsl TEmIooTAauyn MO KOPIycaMm BbIMAPHBIX YCTaHOBOK. [IpuunHbI
camkenus. [lytu yBenuuenus apdexkrusHoctu BA u BY.

71.  DOxoHOMUA TEIUla IPU BBITAPUBAHUKA. MHOTOKOPIYCHOE BbllIapuBaHue. Brimapu-
BAaHHE C TEIJIOBBIM HACOCOM. DKCTpa-map.

72.  Pacnpenenenue none3Hoil paznoctu temneparyp (IIPT) mo xoprmycam BbIapHBIX
yCTaHOBOK. MojenbHble onTuMalibHble pacnpenenenus [IPT nmo kopnycam BY.

73.  Pacuer u onTUMU3alMs BhIIApHBIX YCTAHOBOK. MaTepuanbHblil 6ananc. TemnoBoit
Oananc. Mrepanuonnsie pacuetsl. WHXeHepHas ONTUMHU3ALMS BBINAPHBIX YCTaHOBOK. ONTH-
MH3aLHUA 10 YUCTY KOPITYCOB.

74. Pa3HOBHIHOCTH BBINIAPHBIX YCTAHOBOK. ONpPECHUTEIBHBIE U JUCTHUIUIALIMOHHBIC
ycTaHOBKH. OZJTHOKOPIYCHBIE BhIAPHBIE YCTAaHOBKU. Cxema. JlOCTOMHCTBA U HEJOCTATKH.

75. IIpoTMBOTOYHBIE BhIApHBIE YCTAaHOBKU. Cxema. JIOCTOMHCTBA U HETOCTATKH.

76.  IlpAMOTOYHBIE BBIIApHBIE YCTAaHOBKH. CxeMa. /[oCTOMHCTBA M HETOCTATKH.

77. BblllapHble YCTAHOBKHU C TEIJIOBBIM HacocoM. Cxema. JJ0CTOMHCTBA U HEJOCTATKHU.



78.  KoHCTpyKIMM BbIMAapHBIX annaparoB. OCHOBHbIE IPYIIbI U Pa3HOBUIHOCTH. KOH-
CTPYKTUBHBIE PELICHUS: CHIDKEHHE OpbI3royHOCa W MEHOO0Opa30BaHMs, yJaBIMBaHUE OpBIT,
CHI)KCHHE HAaKUIeoOpa30BaHUS M YUCTKA, MOBBIIEHUE KOA(P(UIUEHTOB TEIUIOOTAAYN U Tel-
Jonepeaym, OTBOJI HEKOHJECHCUPYIOIIMXCSA Ta30B, OTBOJ KUJIKOCTEH M ra3oB U3 BaKyyMHOU
annaparypsl. BA mis TepMonaOuiIbHBIX pacTBOPOB, JJISl BSI3KUX PACTBOPOB, JJISl CUIIBHO KOP-
POJIUPYIOIIHUX PACTBOPOB.

79. Kouctpykiuu BA c ectecTBeHHON KOHBEKIIMEH. Pa3HOBUIHOCTH yNydIlIEeHUS LTUP-
KYJISIIUH.

80. KoHCTpyKIMH BBIIApHBIX anmnapaToB. BA ¢ mpuHyIuTEIbHOW KOHBEKIIUEH.

81. KoHcTpykuuu BbInapHbIX amnmnapatoB. [IpsmoTtounbie muieHouHsie BA 0e3 uupky-
JSUMY, armnapaThl ¢ BCIOJ3alolel MiIeHKou, anmnapatsl KecTHepa, ammaparhl CO CTEKarolen
IIJICHKOM.

82. XonoaunbHble mporecchl. PazHoBunHocTu. [IpumMeHeHne B MPOMBINIUIEHHOCTH U
obiTy. [Ipumepsl. PasHoBuaHocTH xitagoarentoB. OOpaTHblid nuki Kapho.

83. VYwmepenHoe oxnaxiaeHue. XoJoAuWIbHBIN Kodhduument. Dddexr Ixoymns-
Tomcona. [IpoccenupoBanue. IlapokoMIpecCHOHHBIE XOJIOAUIbHBIE MAITUHBIL. [[UKIIBI.

84. TI'myGoxoe oxnaxnenue. etanneprsl. OcobeHHOCTH padounx HUKIOB. CKUKEHUE
U pa3jiesieHHe ra3oB.

85. Juddysuonnsie nporeccol. PasHoBuaHOCTH U Kiaccudukanus. Huddy3rnonnble
MPOLIECCHI: pa3/ieJICHusl, CMEIICHHsI, CIyTHbIe, BCIIOMOTaTelIbHbIE. ATrperaTHO€ COCTOSIHHE W
YHCJIO B3aMMOJEHCTBYIOIIMX (pa3; YUCIO KOMIIOHEHTOB; KOHLIEHTPAIUS ChIPbs; YUCTOTA Iielie-
BBIX MPOAYKTOB. [IpumMepsl cucTemM U Mpoueccos.

86. Pa3HOBHUIHOCTH M OCOOEHHOCTH MPOIIECCOB pa3/elieHus, OCYIIECTBISEMbIX 0e3
BCIIOMOTATEIbHBIX TMOTJIOMIAIONINX WM MPOMYCKAIOMIUX BelecTB. DOPEKThI, UCIOJIb3yeMble
st paszneneHus. [Ipumepsl npoueccoB (peKTUPUKALIMS, KPUCTAITU3ALUS U JIP. ).

87. Pa3HOBUIHOCTH M OCOOEHHOCTH NPOLECCOB PA3ACICHUS, OCYIIECTBISAEMbIX MPHU
MOMOIIM BCIIOMOTaTeNIbHBIX BemlecTB-noraotureneii. [Ipumepsl nporeccoB (adbcopOus, Kui-
KOCTHasl IKCTPaKIs, aJIcopOIus, CyIIKa U Ip.).

88. Pa3HOBUIHOCTM U OCOOEHHOCTH MPOLIECCOB PA3ACICHUS, OCYLIECTBISEMBIX MpPH
MOMOIIM M30HUpaTeNbHO - MpoIycKaronmx Mmemopan. [Ipumeps! npoieccoB (00paTHBI OCMOC,
auanu3, yabTpaguibTpanus u ap.).

89. PasHoBugHOCTH AU((GY3UOHHBIX anmnapaToB. ANNapatbl OJHOKPATHOTO KOHTAaKTa,
anmapartbl ¢ MEIIaJKol, eMKOCTHbBIE U sueeuHble amnmnapaThl. KononHble u 6apabaHHble anmapa-
ThI, T PepeHIaIbHBIN U CTYIIeHYaThli KOHTAKT ¢a3. [Ipumeps! U3 Bcero Kypca.

90. Oco0eHHOCTH UCXOJHBIX CMecel W KOHEYHBIX MPOJYKTOB, 3aTPYIHSIOIINE pa3Jie-
nenue. CrnocoObl mMOBbIIEHUS A()PEKTUBHOCTH IUPPY3UOHHBIX MPOLIECCOB pPa3ACIICHHUS.
Brei6op nuddy3monnHsix mpoieccoB u amnmnapaTtoB. KomOuHupoBaHHble cxeMbl. [Ipumepsl u3
BCEro Kypca.

91. [Huddysuonnoe paBHoBecue. CrocoObl U BBHIOOP BBIPAXKEHUS] KOHIICHTPAIIMA.
Cnoco6n1 onucanusi nuddy3MoHHOT0 paBHOBecHUs (TaOJMUHBINA, TpaduUecKkuil, aHaIUTHYE-
ckuii). ®a3oBbie TUarpaMmsbl paBHoBecus. [Ipumepsl U3 Bcero Kypca.

92. Kunetuka u auHamuka nud@y3uoHHbIX mpoueccoB. uddepenunanbubie ypas-
HeHus: Auddy3un B IBIKYIICHCS 1 B HETOABUKHOM cpefe.

93. Juddepenuunansasie ypaBHeHus: nud@y3uu. CyOcTaHIMOHAIbHAS MPOU3BOAHAS.
Omneparop Jlannaca. Metoas! peuienus auddepeHImanbHbIX YpaBHEHUN B YaCTHBIX TIPOU3BO/I-
HBIX.



94. EnuHble KMHETHYECKHE 3aKOHOMEPHOCTH MpolieccoB nepeHoca. OCHOBHOE ypaB-
HeHue Macconepenaun (OYM). CpaBHeHHE C OCHOBHBIM ypaBHEHUEM Terionepenaun. Mx ana-
JIOTUS U pa3IuyHsl.

95. OO6mwuit kodphunMeHT Maccornepenadyd U 4YacTHbIE KOA(DPUIIUEHTH MAacCOOTAa-
yn. CpaBHeHHE ¢ 00IMUM KOA(DPUIIMEHTOM TeIUlonepeaayd M YacTHbIMU Kod(uuueHtaMmu
terooTAaun. X ananorust W pazimuymsi.

96. KputepuanbHble ypaBHeHUs1 MaccooTaaun. CpaBHEHHE C KpUTEPUAIBHBIMU ypaB-
HEHUSIMHU TEII00TAauM. VX aHANOTrus U pa3inuyusl.

97. ®a3oBble qUarpaMMbl paBHOBECHs U pabouue JUHUU. YpaBHEHUS pabOUYuX JTUHUN
MaccooOMEHHbIX mponeccoB. CooTHOIIEHHE MOTOKOB. [IpuMepsl st ciaydyaeB MPOTUBOTOKA U
npsmoToka. [IpenenbHble mooxkeHUs: pabourX JTUHUIM.

98. Cpennsisa nBmwxymas cuia quddysuonnsix mnporeccoB. CpaBuenue ¢ CJIC Terno-
BBIX IponeccoB. Yucno eaunui nepenoca. Metoasl pacuera CJIC u YEIL

99. Pacuer nuddy3rMOHHBIX TPOILIECCOB M anmapaToB Ha 0a3e OCHOBHOTO ypaBHEHUS
Maccornepenaun. Mcxoanbeie nanueie. Matepuanbhbiii 6amanc. Cpennsis nprxkymias cuia. Ko-
s PuIMeHTH Maccornepeiadd U MacCOOTIauH.

100. Pacuyer ¢ ucnonb3oBanueM uucia eaunuil neperHoca (YEII) u BBICOTHI €IUMHUIIBI
nepenoca (BEI).

101. Pacuer mud@dy3uoHHBIX amnmapaToB Ha 0a3ze 4YHclia TEOPETHUECKUX TapeoK
(UTT). Ucxonusie nanubie. MaTtepuanbubiii 6ananc. "Kna" ctynenu u ero pacuet. [Ipenens-
HbI€ CKOPOCTH MOTOKOB, YJAEP>KHBAIOIAsi CIIOCOOHOCTh, YHOC, 3axJieObIBaHUE, paboune CKOPO-
ctu. CeyeHue, BbIcOTa M pa3Mepsl anmnapata. [Ipumeps! U3 Bcero kKypca.

102. Pacuet auddy3MOHHBIX MPOLIECCOB U alapaToB Ha 0a3e MHXKEHEPHBIX AMMPOKCH-
Malui KHHETUYECKUX XapakTepucTuk. [Ipumepsl u3 Bcero kypca.

103. TIpuHIUIB UHXKEHEPHOW ONTUMU3ALMH TU(PHY3NOHHBIX MPOLECCOB U aNMapaToB.
IIpumeps! u3 Bcero Kypca.

104. Ab6cop6uus. Xemocop6ims. ecopouus. CymHocTs U npuMenenue. [Ipumepsi.

105. Huddy3uonnoe paBHoBecue npu adcopOuuu. 3akoH ['enpu. BrnusHue napieHus u
temmneparypsl. TemnoBoi addekt. PactBoputenu ans abcopobimu. TpeboBaHusi K pacTBOpUTE-
M. IIpumepsl.

106. Texnonormyeckue cxembl adbcopoumu. [IporuBorok. Ilpsimorok. Penmpkynsiuus.
Cxembl 1 (pazoBbie nuarpammbl. KoHCTpyKIIMK aOCOPOIIMOHHBIX annapaTos.

107. Hacapounble konoHHBL. Hacaaku (perymsipHble, HEperyJspHbIC, TUIABAIOIIKE),
TpeboBanus. PazOpei3ruBaroniue ycTpoicTBa (cTpyiuaTsie, pa3OphI3ruBaioiue), TpeOOBaHMs.
Pexxumbl paboThbl KOJIOHH. Pacyer.

108. TapenbyaTbie KOJIOHHBI. KOHCTPYKIIMHU Tapesiok (KOJMayKOBbIE, CUTYATHIE C Mepe-
JUBHBIMH YCTPONCTBAMHU, MPOBAJIbHBIC, MEPEKPECTHOTOUHbIE, KIIAMaHHbIE). Pexxumbl paboThI
KOJIOHH. Pacuer.

109. Pekrudukauus. CymHocts u npumeHenue. [Ipumepsl. PazoBas auarpamma. Cxe-
Ma peKTU(UKAIMOHHON YCTAaHOBKU. Pa3HOBHIIHOCTH peKTHU(UKAIIMOHHBIX MPOIECCOB.

110. Hduddyszuonnoe paBHOBecue NpHu pekTHpukauuu. MaeaabHble pacTBOPHL. 3aKOH
Payns. YpaBHeHnue paBHOBecHON KpuBoiul. @a3zoBas nuarpamma. CMecu ¢ azeorpornom. Bos-
MO>KHOCTH PEKTU(OUKAIMOHHOTO pa3/ieTIeHUs.

111. PektudukannoHHas ycTaHOBKa HempepbiBHOTO AeicTBusA. Cxema. [ToToku mapa u
KUJKOCTH. YpaBHEHUs padounx JIuHui. Pa3oBas nuarpamma.

112. Pacuer pexkTu(UKAIMOHHBIX KOJOHH. MarepuanbHblii M TEIJIOBOM OaliaHC.
dnermoBoe umcio. Pacxon xianoarenrta B gedaermarope. Pacxos teronocuTens B Kyoe (Ku-
MATUIHLHUAKE).



113. ®dnermoBoe yMcio NpHU peKTHUPUKALUK. MHUHHUMaIbHOE, MAaKCUMaJIbHOE U OMNTH-
MajbHOE (uerMoBoe uncio. BiausHue ¢aermMoBoro uyncia Ha pa3Mepbl KOJIOHHBI M HA PACXOJIbI
TEIJTIOHOCUTENS U XJIaI0areHTa.

114. OnTumuzanus peKTU(PUKAIMOHHBIX MPOIECCOB U alnapaToB.

115. ®uzuko-xuMuyeckue OCOOCHHOCTH PEKTHU(PUKALMHU U KOHCTPYKIMH peKTUdUKa-
[IMOHHOM anmapatypbl. CXOJCTBO U OTJIMYMS OT abcopOnoHHbIX KoyioHH. Ky0. [dednermarop.

116. KunkxoctHas skcTpakuus. CymHOCTs U TpuMeHeHue. llpumepsi.

117. duddy3uonHoe paBHOBECHE MPHU >KUAKOCTHOM AKCTpakuuu. PactBopurenu s
skcTpakuuu. TpeboBanus. [Ipumepsi.

118. TexHONOrMyeckue CXembl XKUJIKOCTHOM SKCTpaKUMHU. TpeyrojpHas IuarpaMma.
Oco0OEHHOCTH KUAKOCTHOW 3KCTPAKIUHU U SKCTPAKIIMOHHBIX annapatoB. CXOACTBO U OTIUYUS
0T a0COPOIMOHHBIX U PEKTU(PUKALIMOHHBIX KOJOHH.

119. Ancop6imonnsie mporecchl. PazHoBuaHocTu. CynHocTh U npuMmeHenue. [Ipume-
pbl. [IpombliiieHHbIe aficOpOEHThI. Pa3HOBUIHOCTH, XapaKTEPUCTUKU U OCOOCHHOCTH.

120. Juddy3uonnoe paBHOBecue mpu anacopobumu. M3orepmbr aacopOuuu. BrusHue
TeMIiepaTypsl U AaBieHus. TemnoBoit addext. TpeboBanusa k ancopbentam. [IpomblinieHHbIE
afcopOeHTbl. Pa3HOBUIHOCTH, XapaKTEPUCTUKU U OCOOEHHOCTH.

121. Tlepuoanueckas aacopobuus. PabGoumii muki. [ecopOuusi akTUBHBIX YIJied U CH-
nukarenei. Metobl pacuera ajcopoepoB. YpasHenue [llunoga.

122. ApacopOIMOHHBIE YCTaHOBKM HeNpepbIBHOro aeictBusi. Cxema yctaHoBKU. Tpe-
O6oBaHus K afgcopOeHTamM. MeTo bl pacyeTa aIcopOLUOHHO- JECOPOIMOHHBIX KOJIOHH.

123. Cymmbnble nporiecchl. CylHOCTh U mpuMeHeHne. CrocoObl CYIIKU U 00€3BOKHU-
BaHus. [Ipumepsl.

124. CaoiicTBa BiIaXHOTO BO3ayxa U auarpamma Pamsuna. M300pakeHue Ha quarpam-
Me [-X OCHOBHBIX NIPOLIECCOB U3MEHEHUS COCTOSIHUS Bo3ayxa. lIpuMepbl mpUMEHEHHs aua-
IpaMMBbl.

125. uddysuonHoe paBHOBecue npu cymike. M3otepmbl cymku. Bunbl matepuainos.
Bunsl cBsi3u Biaru ¢ matepuasioM. [Ipumepsi.

126. Cxembl BO3AYLUIHOM KOHBEKTMBHOW CYIIKM. MarepuanabHbIi U TEIUIOBOM OaliaHC.
Teopernueckas u peanbHas CylKa. baJaHCHBIE pacyETHI.

127. Kuneruka cymku. IlepBblid u BTOpo# nepuon cymku. Bpems cymku. Pacuer cy-
LIWIOK.

128. Texuonoruueckue ocobeHHocTu cymku. Ycanaka. KopobOnenuwe. Murpanus. Ilo-
pooOpazoBanue. XUMUUECKUe peBpalleHus. Biusaue Ha kadecTBo npoaykra. [Ipumepsi.

129. Cymmuiku ass *KUJKOTeKy4HX, MacTOOOPa3HBIX U 3€PHUCTHIX MAaTEPHAIIOB.

130. Cymmiaku st KyCKOBBIX, IITYYHBIX U JIECHTOUYHBIX MAaTEPUAJIOB.

131. IIpouecchl U 000pyAOBaHHUE IJIsl U3MENIbUYEHUS TBEPbIX MATEPUAIIOB.

132. TIpouecchl u 000pyAOBaHHUE AJisl KJIAaCCU(PUKALMU TBEPABIX MAaTEPHAIIOB.

4. METOJIMYECKUE PEKOMEHJTALIMH T10 OPT AHU3AITU CAMOCTOSITEJILHOM
PABOTBI ITPU TIOATI'OTOBKE K BCTYIIUTEJIBHOMY HUCIIBITAHMIO

[enblo opraHu3aiy caMmoCTOATEIbHON paOOThl MPHU MOJATOTOBKE K BCTYMUTEIBHOMY HC-
NBITAHUIO SIBJISIETCS MOJIydeHHe Oosiee rTyOOKMX JOMOJIHUTEIBHBIX 3HAHUM O MpeIMETHON 00-
JIACTH U MPUOOpETEHNE HABBIKOB U YMEHUH MO OCHOBAM CaMOCTOSITENIbHOM PaOOTHI.

B xone camocTosiTennbHON pabOThl pEKOMEHIYETCS ClIEyIOIIee.



Bo-niepBbIX, cllelyeT HW3y4YHTh TEOPETHUYECKHE BOIPOCHI MO COOTBETCTBYIOLIEH TEME C
npopabOTKON KaK KOHCIIEKTOB UMEIOIINXCS JIEKIUH, Tak U yueOHUKOB. Oco00oe BHUMAaHHE Clie-
AyeT oOpaTUTh HAa OCHOBHBIE MOHATHSA U 3aBUCUMOCTH. 3aTE€M HYXXHO CaMOCTOSITEIbHO pa3o-
OpaTh NMpakTUYECKUE MPUMEPHI UK 3aJa4M MO KaKJIOM IpyIne paccMaTpUBaeMBbIX MPOLECCOB,
4TO CIOCOOCTBYET OoJiee MIyOOKOMY NMOHMMAHMIO U YCBOEHHIO TEOPETUYECKOr0 MaTepuana.
ITociie 3TOro peKOMEHAYETCS elle pa3 BEPHYTHCS K BOIIPOCAM TEOPHH.
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