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1. KPATKAS XAPAKTEPUCTUKA TTPOI'PAMMBI

[IporpamMma BCTYNMHUTENBHOTO HCHBITAHUS HOCUT MEXKIAUCIUIUIMHAPHBIN XapakTep u Oa-
3UpYyeTCsl Ha CIENYIONIMX AUCHMUIUIMHAX MPOo(deCcCHOHANBHOrO U crenuanbHoro mukia: «IIpo-
1IeCChl W almapaTtbl XUMUYECKOM TEXHOJOTHHY, «MaTeMaTruyeckoe MOJICIUPOBAaHUE XUMHUKO-
TEXHOJIOTHYECKUX CUCTeMY», «MaKpOKUHETHKA XUMUYECKUX MTPOIIECCOB U XMMUUYECKHE PEaKTO-
pb», «TeopeTnueckre OCHOBBI PHEPTO- U PECYPCOCOEPEKEHHUS.

[IporpamMma COAEPKUT PEKOMEHAYEMYIO K IMOJATOTOBKE OCHOBHYIO M JIONIOJTHUTEILHYIO
JTUTEpaTypy, a TakKe MEPeUueHb BOMPOCOB, HA OCHOBAaHUU KOTOPHIX (HOPMUPYIOTCS dK3aMEHa-
[IMOHHBIE OMJIEThI. DK3aMEHAIIMOHHBIA OUJIET COCTOMT U3 Tpex BorpocoB. Kak mpasuio, nep-
BBIH BOIIPOC MOCBSIIEH TEOPETUUECKUM OCHOBAM M METOJIOJIOTHHU IMPOIIECCOB U alnapaToB XH-
MHUYECKOW TEXHOJIOTHUH, BTOPOI BoMpoc KacaeTcs pusndeckux ((PU3MKO-XUMHYECKHUX) OCHOB U
MeXaHHU3Ma Ipoliecca, TPETHUH BOMPOC — anmnapaTypHOro opopMiieHus mpoiiecca.

2. COAEP)XXAHUE PA3JIEJIOB BCTYIIMTEJIbBHOI'O UCIIBITAHUA

1. OcHOBBI T€OPUH MPOLECCOB U ANMAPATOB XMMHYECKOIi TEXHOJIOTHH.

1.1. OOmue nonoKeHus.

[Ipenmer m MeToabl AUCIUILIMHBL. Mcropuueckas cnpaska. Kimaccudukaiys OCHOBHBIX
TEXHOJIOTHYECKHUX MIPOIIECCOB U aIlapaToB.
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Pa3sHOBUIHOCTH METOMOB NMPOEKTUPOBAHUSA, UCCIENOBaHUsA, onucaHus u pacuera [TAXT
(KOHCTPYKTOPCKO-TEXHOJIOTMYECKUE Pa3padOTKH W MPOU3BOJCTBEHHBIH OMBIT, HKCIEPUMEH-
TaJdbHbIE U TEOPETHUECKHE MOJXOJbI; (PU3UKO-MATEMATHUYECKUE, MHKEHEPHO-KUHETUYECKUE,
MHXEHEPHO- alllIPOKCUMAIIUOHHbBIE U (HOPMAIbHO- CTATUCTUUYECKUE METO/IbI).

Enunsle kunetnueckue 3akonomepHocT (EK3). [lonsitue o ckopocTH mporecca, ABUKY-
nied cuie u conpotuieHuu. EK3 ruppoMexaHnueckux NpoueccoB, MPOLECCOB TEIMI0- U Mac-
CONEPEIAYH.

OCHOBBI TEOpUH TEPEHOCA: MEPEHOC MMITYJIbCA, SHEPTUU, MAcChl. [ palueHTHBIE 3aKOHBI
BSI3KOT'O TPEHUs B ABWXKYIIekcs xxuakocty (Herotona), reronpoBognoctu (Dypwe) u quddy-
3un (Puka). AHanorus u paznuuus ypaBHeHul. Kunernueckue kKo3(hPUIIMEHTHI U UX pa3Mep-
HocTH. [Ipornieccel HErpaIuEHTHOW PUPOBI.

CrpykTypa auddepeHuaibHbIX YpaBHEHUH MOl CKOpOCTeH, TeMIepaTyp U KOHLIEHTpa-
uuit B I[TAXT. pyrue ¢usuueckue noiss. CyOcTaHIMOHANbHAs MPOU3BOAHAS, JIOKAJIbHAS U
KOHBEKTHBHbIE cocTapisitomue. Jlnneitnsie nudepennnanbubie ypaBHeHus nosneid. OnepaTop
Jlannaca. HenuHeliHbIE TPOLIECCHl U YPABHEHMS IEPEHOCA U NIPEBPAILLECHUS SHEPIrUU U BELIECT-
Ba.

Huddepenunanbable ypaBHEHUsT JBUKEHUS HecxkuMaemoin xuakoctu (Hasee - Crokca).
CxxumaeMocTb. CBEpX3BYKOBBIE Te€UEHHs. Peonornuecku cioxHble cpenbl. MneanbHas Kug-
KOCTb, CTAllMOHAPHBIC TEYEHHUS], “‘TION3YIINE” TCUCHHUS.

Huddepennmanbuble ypaBHEHUS TEIUIONPOBOAHOCTH B IBHIXKYIIEHUCS U HEMOABUKHOU CpeJIe.

Huddepenuunanbabie ypaBHeHus: 1udPy3un B ABMOKYIIEHCS U HEMOABHXKHOU Cpejie.

3amMbIKaHUE CHCTEMbl ypaBHEHHUI mepeHoca. ['paHuuHble ycnoBus. MeTo/lbl ¥ BUBI pellie-
HUM auddepeHunaIbHbIX YpaBHEHUN ABMKEHUS JKMJIKOCTH, TEIJIONPOBOJIHOCTU U AU DY3Un.
IIpumepsl pelieHu.

Teopust mogodbus (TII). McTtopuueckas cripaBka. 1-s Teopema nogodus. [lonyuenue kpure-
pueB noaobus u3z auddepeHnuanbHbIX ypaBHeHui: onepauus npusenenus (OIl) nuddepen-
UadbHBIX ypaBHeHHH. Kputepuu rugpomexannueckoro nogo0us. 2-s Teopema nojaoousi.

Ananu3 pasmepnocteit (AP) ¢pusnueckux BennuuH. [lonydyenue kputepueB mogo0Ous METO-
JIOM aHaln3a pazMmepHocTtell. [lepBuuHble U BTOpUYHBIE pazMepHOcTU. Kputepuun ruapomexa-
HUYecKoro noaodus. Yucno kpurepuen. m- teopema bakunrema. JloCTOMHCTBA U HEIOCTaTKU
nostyuenust KpurepueB metonamu AP u OI1.

Kpurepuanbnbie ypaBHenus. OnpenensieMble U OnpeieNsonue KpuTepun (duciia nogaooms).
Onpenensromre pa3Meppl, CKOPOCTH, TEMIEPATYPHI, KOHLIEHTpauuu. [lapamMerpruueckue Kpure-
pun (cumruiekcsl). [IpousBoanbie U rpynnoBbie kputepun. Kpurepun-ananoru. [lpumepsi.

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

duznyeckoe MOACIUPOBAHUE U IKCIIEPUMEHT. TexHHKa (PU3NYECKOro IKCIEPUMEHTA U MO-
nenupoBanus. [IpaBuiia obecrieueHust moio0Ms B MOJICNIM U B 00pasIie.

3-1 Teopema nonoo6us. I[lpumepsl moaenupoBanus. [Ipumepsl “HECOBMECTHOCTH KpUTEPH-
eB MpH ¢uznueckoM mMojienupoBanuu. CrienuaibHOe, MPUOIMKEHHOE U MOCie10BaTelbHoe (Pu-
3UYECKOE MOJEIHPOBAHHUE.
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Amnanorus auddepeHuuanbHbIX ypaBHeHHH nepeHoca. Metonbl ananoruu. [Ipumeps! ana-
JIOTOBOTO MOJIENUPOBAHUS (TUIPOUHTETPATOPHI, TEIUIOTUAPABINYECKAs, TeTIOAU(PDY3UOHHAs,
“TpoiiHas’ aHanorusd, 3JaeKTpoananorus, ABM).

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

O6mwmit nopsimok pacuera [IAXT. IlpoexTHble u oBepouHbie pacueTbl. CTaTuKa, MaTepu-
aNbHbIE W TEIJIOBBIE OaslaHChl. YcpeaHeHue NBIKYyIIeH cuibl. KuHeTHnka, yacTHble U oOuiue
KMHETUYECKHe K03 PUIUEHThI CKOpOCTH niepeHoca. [Ipumepsl.

Nuxenepras ontumusanus [IAXT. Kpurepun ontumuzauuu. Bapeupyembie mapaMeTpsl.
Orpannyenusi. OIHOKpUTEpHAIbHAS OJHONApaMEeTpUuecKass ONTUMHU3AIMS ¢ HedOopMallu30-
BaHHBIMU OorpaHuyeHusMu. [Ipumepsl nnxenepHon ontumusanuu [TAXT.

Konctpykropcko-rexHonornueckas ontumuzanus ITAXT. IIpumepsr.

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

2. 'mapoMexaHuYeCKHe MPOLECChI

Bunel rungpomexannyeckux npoueccon. [Ipumepsl (M3 nepBoit yacTu Kypca).

3agau TUAPOMEXAHUKHA U METOABI UX pemieHud. [lorpannuHblid C10il. AHAIUTHYECKUE pe-
HmIeHus 3a7ad rugpomexanuku. llpumep unTerpupoBanus ypaBHenuii HaBbe - CTokca miis te-
YeHHs B TpyOax.

Teuenue B TpyOax. Pexumbl qBukeHus xuakocreil. ConpoTusieHue TpeHuto. [ 'uapasiu-
4eCKOe CONPOTHUBIIEHHE TPyOONnpoBoa0OB U ammnapartoB. CkopocTHOM Hanop. IIaTe cocTaBisio-
IMX 00IIero conpoTuBiieHus ceTu. [IpumMepsl MECTHBIX CONTPOTUBIICHU.

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

OnTumu3zanus TpyoOIpOBOIHBIX CUCTEM.

Bunsl nucnepcHbIX cucTteM. MeTonbl UX MONy4YeHHs M pasfencHusd. Bausuue I1TAB.
IIpumepsl.

['unpoxkuneTuka ocaxknenus. OcaxaeHue 4acTHI] 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-
HOCTHU NOTOKOB. [IpenenbHble CKOPOCTU TEYEHHUS.

[Muknonsl. PakTop pasaeneHus. PA3HOBUIHOCTH LIUKIIOHOB. [ MAPOLMKIIOHBI.

OnextpopuibTphl. JJocTOMHCTBA, HEOCTATKU, TpuMeHeHue. Hapymienus pexuma.

@uiIbTpOBaHME M €r0 MNPUMEHEHHE B IPOMBIINUICHHOCTH. [Ipumepbl. Buael ocankos.
OuibTpylonme neperopoaku. Pabounii LUK MEpUOAMYECKUX M HENPEPBIBHBIX MIPOLECCOB
¢bunbTpoBanus. [Ipumepsl puibTpoB. [IpoMbiBka ocanka. Pemynbnarus.

['unpokuHeTnka QUIBTPOBAHUS MPU MOCTOSIHHOM JIaBJIEHUU TPU MOCTOSHHOM pPacxo/e.
VYpaBHenue PyTca. DkcriepuMeHTaIbHOE U paCYETHOE ONpeieTIeHUE KOHCTAHT (GUIbTPOBAHMS.

OnTtumanbsHoe Bpemsi priibTpoBaHus. MakcuMalbHas NPOU3BOIUTENBLHOCTh. ONTUMU3AIUS
(buIbTPOB.

KoHcTpykiuu GuiabTpoBalibHOM annaparypsl IS )KUIKOCTEH U ra3o0B.

LenTpudyrupoBanue u ero npuMeHeHUE B IpoMbliuieHHOCTH. [Ipumepsl. Uctopuueckas

cnpaBka. Pa3sHoBuaHOCTH LEHTpUYT U cenapatopoB. ['MApPOKMHETHKA HUEHTPUPYTUPOBAHUS.
3
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®axTop pasneneHus. MomHocTh npuBoja HeHTpudyr. Pesonanc u OanancupoBka. TexHuka
6e3onacHocTU. bIOKHPOBKH.

[lepememnBanue xuakocted. KoHCTpyKnmm MexaHnueckux Memanok. KpurepuaibHbie
ypaBHEHHUA U1l pacuera MOIHOCTH. LlupKyndaimonHoe nepeMmemrBanue. [IHeBMaTnueckoe re-
pEMEIINBaHUE.

B3Bemennpiit ("KumsAmui” U “CIyTHBIN) CIIOM U €ro MpUMEHEHUE B MPOMBIIUICHHOCTH.
[Ipumepsl. OcobenHocTu TuipokuHeTuku. Pacuer. Hapymmenus pexuma KUIIEHUS! BO B3BEILICH-
HOM CJI0O€ U METO/ibl OOPHOBI ¢ HUMH. Pa3HOBUIHOCTH anmapaTtoB CO B3BELUIEHHBIM ClIOeM. A3-
poQoOHTaHHbIE annapaThl.

3. TensoBbie npoueccol

TemnoBbie mpoueccol. PaznoBugHocT. OIHO- U MHOTOOIEpPAlMOHHBIE TETJIOBBIE U XOJIO-
IuibHbIE TIpouecchl. [IpuMenenne B mpombliieHHOCTH. [IpumMepsi.

TemnonpoBogHocTs. 3akoH Dypre. Koapdunuent ternonpoBoanoctu. HecraunonapHas
TEIIONPOBOAHOCTh. [IpuMep mHTEerpupoBanus AuQdepeHIuaTbHOr0 paBHEHUS TEILIONPOBO/-
HOCTH.

KonexTusHbIl TemnonepeHoc. 3akoH Hetotona. Koadduirents! TerooTnayn.

TemnoBoe uznydyenune. 3akoH Credana-bonpimana. CteneHb 4epHOTHI. YTIIOBBIE KOA(Pdu-
IIUEHTHI.

Crnioco06bI HarpeBa U oxjaxaeHus. TpeOoBaHUs K TEIIJIOHOCUTEIISIM.

Harpes BonsubiM napoM. OTBOJ KOHAEHCATa U HEKOHICHCUPYIOIINXCSI Ta30B.

OcHoBHOe ypaBHeHHue Teruionepenayu. KoadduimenTsl TemiooTaaun U TeIionepeayu.
Cpennsist IBUXKyINAs cuja Teronepenadu. TemneparypHbie rpa@uku.

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

Koncrpykiuu TemiooOMeHHUKOB. [loBEepXHOCTHBIE TEMIOOOMEHHUKH (PEKyHepaTophl).
Tem00OMEHHUKN € TEIUIOAaKKyMYJUpYIomiel Hacagkod (perenepartopsl). TemnooOMEeHHUKH
cmemenus. Jlocrouncta u HenoctaTku. [Ipumenenue. [pumepsr.

OnTumuzanus Terio00MEeHHUKOB.

BrimapuBanue u ero npuMeHEHHE B MPOMBIIUIEHHOCTH. [IpuMepsl nmpumenenus. Ou3nko-
XUMHYECKUE M TEXHOJOTMYeckue cBOMCTBa pacTBopoB. HakumneoOpaszosanue. [lenooOpazoBa-
HUE.

[lone3Hast pazHOCTh TEMIEPATYp MpHU BbllTapuBaHUU. Buabl TemmnepaTypHbIX notepb. Ilpe-
JENbHOE YHCIIO KOPITYCOB.

DOKOHOMHUS TeIla MpHU BbIIapuBaHUU. MHOTOKOpPIYCHOE BbllapuBaHue. BrimapuBanue c
TEIJIOBBIM HaCOCOM.

KoHcTpyKiuu BeIMapHbBIX anmnapaToB U yCTAHOBOK.

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

XonoaunbHble mporecchl. PasnoBugHOcTH. [lprMeHeHME B MPOMBIIUIEHHOCTH U OBITY.
[Tpumepsl npumeHeHus. PazHoBuaHOCTH Xi1agoarenToB. O0patHblil ki KapHo.

YMmepenHoe oxinaxzaeHue. XonoauiabHbIN ko3duuument. JpoccenupoBanue. Ilapokom-
MIPECCUOHHBIE XOJIOUIbHbIE MAIIUHBI. [IUKIIbI.

['nmy6okoe oxnaxnenue. [etanaepsl. OCOOEHHOCTH pabOYMX IUKIIOB.
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4. MaccooOMeHHbIe Tpouecchl

Ocobennoctu 1uPy3MOHHBIX POLIECCOB U UX KacCU(UKAIUs 10 OCHOBHBIM TPU3HAKAM
(Ha3HaYeHHEe; YUCIIO U BUJ B3aUMOJCHCTBYIONIMX MOTOKOB; YMCIO KOMIIOHEHTOB; arperaTrHoe
COCTOSIHME M KOMOMHAIIMM B3aUMOJAEHCTBYIONIMX (ha3; YMCTOTAa MCXOJHBIX U KOHEYHBIX MPO-
IYKTOB; HalpaBlIEHUE U CTPYKTYpa MOTOKOB; HAIMYUE TBEPAOH (ha3bl).

[Ipumepsl cucTeM U IPOLECCOB.

Pa3HOBHIHOCTH M OCOOEHHOCTH TMPOLECCOB pa3/eNieHusl, OCYILECTBIAEMbIX 0€3 BCIIOMO-
raTejIbHbIX MOTJIOMIAIOIUX WU MPOITYCKAIONINX BelecTB. DPGEKThl, UCTIONb3YyeMbIe I pa3-
nenenus. [Ipumepsl nporeccoB (Macc-CeKTPOCKONMUYECKHE METOAbI, TepMoaudPy3usi, peKTu-
buKkanys, KpUCTAIIU3aLUs U JIp. ).

Pa3HOBUIHOCTH U OCOOEHHOCTH TMPOIECCOB pa3/ieNieHus], OCYUIECTBISEMbIX MPU MOMOIIU
BCIIOMOTaTeIbHBIX BellecTB-noraoTuTeneii. [Ipumepsr mporeccoB (Maccoauddysus, adbcopo-
1[Us1, SKCTPAKLMS M IKCTparupoBaHue, ajcopOuusi, MOHHbIA 00OMeH, XpomMaTorpaduyeckue Me-
TOJBI, CYIIKA U JIp.).

Pa3HOBUIHOCTH U OCOOEHHOCTH MPOIECCOB pa3/eNieHus, OCYUIECTBISEMbIX MPU MOMOIIU
n30upaTeNnbHO-IIponycKkaomux meMopas. I[lpumepsl mpoueccoB (ocMoc, 0OpaTHBI OcCMOC,
auanus, yaprpaduiabTpaius, neppamnopauus u ap.). TexHudeckue U pacueTHble 0COOCHHOCTH
MeMOpaHHBIX MPOLECCOB U 000PYIOBaAHUS.

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

Oco0EeHHOCTH MCXOAHBIX CMECEil U KOHEUHBIX MPOIYKTOB, OIpeaesomue Bpioop auddy-
3MOHHBIX MpOIlecCOB pazneneHus. [Ipumepsr.

Pa3HOBHIHOCTH KOHCTPYKTHUBHOTO odopmieHuss Anp@ y3MOHHBIX MPOLIECCOB pa3eieHUs.
OpHokpatHbid, nuddepeHInanbHbId U CTYIIEHYaThli KOHTAaKT (pa3. MemOpaHHble anmaparsl.
AnmnapaTbl ¢ MEXaHHYECKIUMU BO3ACHCTBUAMH U C HAJIOKEHUEM dHepreTudyeckux 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 (001Ul ¥ MO0 KOMIIOHEHTaM). Terio-
BOH OaJaHc.

Huddysnonnoe paHoBecre. CrocoObl U BHIOOP BbIpaKEHUS KOHLEHTpaluil. JKkcrnepu-
MEHTaJbHbIe METOJIbl M3yueHusi paBHoBecHs. [Ipumepsl (KuaKocTHas dKcTpakius). CrocoObl
onucanusa qudy3noHHOTO paBHOBeCHs (TaOMWYHBIN, rpaduueckuit, aHanuTHdeckuii). [Ipume-
DB

Kunetnka u nuHamMuka maccoriepeHoca. 3akoHbl niepeHoca. I'paguentHbiii moTok. dudde-
peHIManbHble ypaBHeHUs 1udPy3un B IBUKYILEHCS U B HENMOABMXHOM cpene. CyOcTaHIMo-
HanbHas npousBogHas. Oneparop Jlammaca. Meroasl pemienus auddepeHnaibHbIX ypaBHe-
HUM B YaCTHBIX MPOU3BOJHBIX: pa3jiesieHus nepeMeHHbIX (Dypbe); onepalnoHHBIX MPeodpas3o-
Banuil (Jlamnaca); ucrounukoB (dpyukiuit ['puna).

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

Cxembl nepenoca. dazoBas guarpamma Jijisi Maccornepeayu, Terionepeadn.
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OO6muit ko3¢ dunMeHT macconepegay W YacTHble Kod(dduimentsl maccootrnaun. O6-
il kKoahPUIMeHT Tersonepenayl U YacTHble KoddduimeHTsl Temtoornaun. Ux ananorus
U pa3INyus.

Enunbie xunetnmueckue 3axkoHomepHocTu (EK3). Macconepenaua (remionepeaada) mo
BCEl MOBEPXHOCTH KOHTakTa (a3 anmnaparta. OCHOBHOE ypaBHeHUE Macconepenayn. OCHOBHOE
ypaBHeHHe Terionepenayn. Cxempl MepeHoca Ha MOTOYHBIX IUarpaMmmax.

Cpennsis nemwxkymas cuna (CHC) nudy3moHHBIX U TEIUIOBBIX MpoLEccoB. BriBoa uHTe-
rpansHbiX ypaBHenuil (CC). X ananorus u pa3iaudus.

Kpurepunaibable ypaBHEeHUs MaccooTnauu. KpurepuanbHble ypaBHEHUs TeruiooTnadu. Mx
aHAJNOTUSl U Pa3IuyuMsl.

VYpaBHeHHs pabouuX JUHUNA MacCOOOMEHHBIX TporieccoB. COOTHOIIEHUE MOTOKOB. da3o-
BbIe Tuarpammel. [IpuMeps! 1uist ciiydaeB MpOTHBOTOKA U MPSMOTOKA.

Cpennsist aBwxkymias cuna. Yucio enunun neperoca. [lorounsie u (a3oBbie AHArpaMMel.
Crnoco6s1 Beruncnenus YEIT u CJIC. CpenneunrterpaibHas, cpeanenorapupmuyeckas u cpe-
Heapupmerndeckas CJIC. 3aBUCUMOCTb CpeIHEH BUXKYILIEH CUITbI OT B3aUMHOI'O HaIlpaBJICHUS
MOTOKOB.

CrtpykTypa noTokoB. MeToabl u3ydeHus u onucanus. PasHosuanoctu. MaeanbHoe BbITEC-
HEHUE, UJealbHOE CMEIICHHE, TPOMEKYTOUHbIe peXuMbl. OCHOBHBIE MOJIETU CTPYKTYPHI MO-
TOKOB (0a30Bble, siueeuHas, NpoAoabHON qudPy3un). MeTonbl ylnydllleH!us: CTPYKTYpbI MOTO-
KoB. [Ipumepsl. 3aBUCUMOCTD CpeIHEH MBIKYIIEH CHIIBI OT CTPYKTYpPhI MOTOKOB. [IprMepsr.
3aBUCUMOCTh MUHHUMAJIBHOTO pacxojia MOIJIOTUTENs (TEeIUIOHOCUTEN) OT HaIpaBieHUs HU
CTPYKTYpBI TOTOKOB. [IpuMepsr.

CpaBHeHUE anmnapaTtoB C pa3IU4YHbBIM HAIPaBICHUEM U CTPYKTYpOM MOTOKOB. JlocTOMHCTBA
u Hepoctatku. [Ipumenenue. Boibop HampaBiaeHUs U CTPYKTYpPbl TOTOKOB.

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

Pacuer nuddy3noHHbIX annapaToB Ha 0asze yucia eIMHUIL TepeHoca.

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

Pacuer nuddy3nonHbIX nporeccoB ¢ TBepaon pazoil. [Ipumepsi.

Pacuer nud@dy3uoHHBIX MPOIECCOB M anmmapaToB Ha 0a3e MH)KEHEPHBIX allpoOKCHUMaIui
KUHETUYECKUX XapaKkTepucTuk. [Ipumepsr.

CpaBHeHue MeTOI0B pacyeTa AUu( G y3MOHHBIX aNnapaToB.

OcCHOBBI HHKEHEPHOU onTUMU3AIMKU TU((Yy3HOHHBIX MTPOLIECCOB U ammapaToB. [Ipumepsl.

Abcopbius. Xemocopobuus. decopbuus. Cymnocte u npuMmenenue. [Ipumepsl nmpumene-
Hus. Juddysnonnoe paBHoBecue npu adbcopoumu. 3akoH ['eHnpu. BrnusiHue naBnenust u remrie-
patypsl. TernoBoi 3 dexT.

PactBoputenu s abcopouuu. TpeboBanus Kk pactBoputessim. [Ipumepsr.

Texnonornueckue cxemol abcopouuu. [IpotuBoTok. IIpsimorok. Perupkynsmus. Cxembl U
¢dazoBble AuarpaMMbl. AOCOPOIIMOHHBIE YCTAaHOBKH.

[IneHounbsie MaccooOMeHHBIE amnmapaThl. Pexxumbl paboTel. Pacuer.

Hacagounsie kononnsl. Hacanku (perynsipHble, HEpEryisapHbIe, IIaBaOIIKE), TPEOOBAHMS.

Pas0pei3ruBatoiiye ycTpoicTBa (CTpyiuarhle, KaneabHble), TpeOoBaHus. Pexumbl paboThI
HAcaJ0YHbIX KOJOHH. Pacuer.
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Tapenvuatsle kKomOHHBL. KOHCTpyKIMU Tapesiok (KOJIMayKoBBbIE, CUTYAThIE, MEPEKPECTHO-
TOYHBIE, KJIanaHHbie). PexxuMbl paboThl TapebyaThiX KOJIOHH. Pacuer.

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

Pextudukanus. CymHocTs 1 npuMenenue. [Ipumepsi.

Huddy3nonnoe paBHoBecue mnpu pektudukauuu. MaeanbHsie pactBopsl. 3akoH Payos.
VYpaBHEHHE paBHOBECHOM KpuBOW. CMeCH KUAKOCTEN: MIeajJbHbIE, HOPMAJIbBHBIE, C OTKJIOHE-
HUSMH, C a3€0TPOIOM, YACTHYHO PACTBOPUMBIE, HEpACTBOPUMBIE cucTeMbL. [Ipumepsl. Da3oBas
auarpamma.

B03MOXHOCTH peKTU(PUKAIIMOHHOTO pa3ieieHusl.

PexTudukanronnas yctaHOBKa HemnpepbIBHOro aeiicTBus. Cxema. [loToku mapa u >KuJKo-
CTH. YpaBHeHHUs pabouux JuHuil. PazoBas nuarpamma.

Pacuer pekTH(pUKAIMOHHBIX KOJOHH. MarepuanbHblii U TeruioBod Oananc. diaermoBoe
yucio. Pacxon xnagoarenta B gediermarope. Pacxon ternnoHocutens B KyOe (KUISTUILHUKE).

dyierMoBOo€ YHUCIO NpH peKkTUuKanuu. MuUHUMaIbHOE, MAaKCUMaJIbHOE M ONTHUMAaJIbHOE
¢baermoBoe uncno. Brnusaue ¢aerMoBoro yucia Ha pasMepbl KOJIOHHBI U HA PacXoJibl XJaa10a-
TEHTa U TEIJIOHOCHUTEIS.

Pa3HOBHIHOCTH pEKTHU(PUKALMOHHBIX TpoleccoB. PexTudukanuss MHOTOKOMIOHEHTHBIX
CMECEH.

OU3NKO-XUMUYECKHE OCOOEHHOCTH PEeKTU(UKAIMN M KOHCTPYKIHMH PEKTH(PUKALMOHHON
anmapatypsl. Ky6. Jledhnermarop.

KunkoctHas skcrpakuusi. CymHOCTh U TpuMeHeHne. OU3NKO-XUMUYeCKue OCOOEHHOCTH
KUJKOCTHOM SKCTPAKUMHU U KOHCTPYKIMH DKCTPAKIMOHHBIX aNmapaTosB.

Ancop6imonnsie npouecchl. PasHoBuanoctu. CymHOCTh ¥ puMeHeHue. [IpoMbluieHHbIe
aacopoentsl. [Ipumepsl.

[lepuonuueckas ancop6uusi. PabGounii muki. [decopOuusi akTUBHBIX yrieH, cUauKareiae u
1eosuToB. MeToibl pacueta agcopoepoB. Ypasuenue [unona.

AJCOpOIIMOHHBIE YCTAHOBKM HENPEpPBIBHOTO AeicTBUs. [IprMepbl KOHCTPYKIIHIA.

MeTtonbl pacuera acoOpOIIMOHHO-1ECOPOIIMOHHBIX KOJIOHH.

CymuneHble npouecchl. CylHOCTh U IpuMeHeHue. [ lpumepsi.

CBolicTBa BIIaKHOTO BO31yXa U quarpamma Pamsuna. M300paxkeHne Ha quarpaMme OCHOB-
HBIX POLECCOB U3MEHEHUS COCTOSIHUA BO3ayXa. [I[puMepsl MpUMEHEHUS JUarpaMMBl.

Huddy3nonnoe paBHOBecue mpu cyike. Bunbl MatepuanoB. Bunbl cBsi3u Biaru ¢ Mare-
puanoM. [Ipumepsl matepuanos.

Cxembl BO31YITHOM KOHBEKTUBHOM CyIIKW. MaTepHuaibHbIi U TETI0BOM OanaHc.

TeopeTnueckas U peanpHas CyliKa. bagaHCHbIE pacyeTsl.

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

Texnonornueckue ocoOeHHOCTH CymKu. Ycanaka. Kopobnenue. Murpanus.

[TopooOpazoBanue. Xumuueckue npespauienus. [Ipumepsl MaTepraioB U MPOLECCOB.

OcHoOBHBIE TUIIBI U KOHCTpYKUMU cymuiok. Knaccupukanus. Cymmiku sl KUIKOTEKY-
YUX U MacTo0Opa3HbIX MaTepuanoB. CYIIMIKY JJIs 3€pPHUCTBIX U KYCKOBbIX MarepuanoB. Cy-
LIWJIKY JJIs1 IITYYHBIX U JICHTOYHBIX MAaTEPUAIIOB.
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5. Mexanu4eckue npoueccol

[Ipoueccol apoOieHus, u3MenbueHus U Kiaccuukauuu. Teopun maMenbueHus. ['pyooe,
CpelHee, TOHKOE U KOJUIOUIHOE U3MelbueHne. CXeMbl JPOOUIOK U MEJIbHULI.

ITpoueccn! knaccudukanuu. CrnocoObl paccesa, cenapanuu, kiaccupukannu. Cxemsl 000-
PYJLOBaHUS.

CxeMbl pallMOHAIBHOTO M3MENbUYeHUsl U Kiaccupukauuu. [lyTu 5KOHOMUU PHEPTUU U TIO-
BBIIIEHUS KAYECTBA MPOJYKTOB.

3. IIEPEYEHb BOITPOCOB K BCTYIIUTEJIBHOMY HCIIBITAHHUIO

1. TlpenMer u MeTOABI HAYKHU O TpoIleccax M ammaparax xumuueckoit texnosoruu (ITAXT).
HcTtopuueckas crnpaBka. Knaccuduxaius npoiieccoB U anmapaTtoB (M0 LeJIeBOMY Ha3HaYEHHUIO,
(bu3MYECKON CYHUIHOCTH, arperaTHOMY COCTOSIHUIO, Yuciy (a3 U KOMIIOHEHTOB, YUCTOTE MPO-
IYKTOB, CIIOCOOY OpraHu3alliy Mpoliecca).

2. Ilepumonnueckuie U HEMpephIBHBIE TEXHOJOTUYECKHE MTpolecchl. OCOOEHHOCTH, JOCTOMH-
CTBa, HEAOCTATKU, IpuMeHeHue. [Ipumepsl.

3. Pa3HOBHIHOCTH METOJOB MPOECKTUPOBAHMS, UCCIEA0BaHMs, onucanus u pacuera [TAXT:
AKCIIEPUMEHTATbHBIE U TEOPETHUECKUE MOIAXOAbI; (GU3HKO-MaTeMaTHYEeCKUEe, NHKEHEPHO- KH-
HETUYECKHE, WHKEHEPHO-aMMPOKCUMALIMOHHbIE U (OPMATbHO-CTATUCTUYECKUE METOIbI).
IIpumepsl.

4. Enunple kuHetnueckue 3akoHoMmepHocT [TAXT (EK3). CxopocTh, IBMXKYIIAs Cuiia U
cConpoTHBiIeHHE (KuHeTHYeckuil koddduuuent ckopoctr). EK3 ruapomexannueckux mpoiec-
coB. [Ipumepsl.

5. Enunesie kuHetnueckue 3akoHomepHocTu ITAXT. EK3 mporeccoB Temnmonepenayu.
IIpumepsl.

6. Enunbie xuHetuueckue 3akoHomepHoctu IIAXT. EK3 mpomeccoB Maccomepemadu
(nuddy3nonnsix npoueccon). [Ipumepsr.

7. I'pagueHTHBIE 3aKOHBI BA3KOIO TpeHUs B JBIXKYyIIeHcs xkuakoctu (HpioroHa), Temio-
npoBogHocTH (Dyphe) u nuddy3uun (Ouka). AHanorus u pazinuuus ypaBHeHuidl. Kunetnueckue
ko3 pUIHEHTHI U uX pazMepHOCTH. [Iporiecchl HerpagueHTHONW MPUPOIBL.

8. Teopus momobus (TII). Mcrtopuueckas cnpaBka. l1-s Teopema momoOus. Ilomydenue
KpuTepueB noaooust u3 nuddepeHuanbHbIX YpaBHEHUN: onepanus npuseneHus nuddepen-
UadbHBIX ypaBHeHUH. Kputepuu rugpomexanndeckoro nogo0us. 2-s1 TeopemMa nojaoousi.

9. Amnanus pasmepHocteit (AP) pusnueckux BenuuuH. [lonydyeHue kputepueB moaooust Me-
TOJIOM aHanu3a pasmepHoctel. [lepBuuHble U BTOpUUYHBIE pa3MepHOCTH. Kputepuu rugpome-
XxaHuueckoro noaoous. Yucno kpurepues. - Teopema bakunrema. JIocTOMHCTBA U HETOCTATKU
nostydenust KputepueB metonamu AP u OI1.

10. Kputepuanbsheie ypaBHeHUs. OnpenensieMble U ONPEIEIONIMe KPUTEPUH (YKCiIa MO0~
oust). Onpenensitoniye pa3Mepbl, CKOPOCTH, TEMIEpPaTypbl, KoHUEeHTpaluu. [lapameTrpuueckue
kputepun (cumruiekcel). [IpousBoanbie u rpynmnosbie kputepuu. Kpurepun-ananoru. [lpume-
poI (U3 Beeit 1-i gacTu kypca).

11. [lony4yeHnne $BHOrO BHAA KpUTEPUAIBHBIX YpaBHEHHH 0OOpabOTKOW IKCIIEPUMEHTAIIb-
HBIX WA pacueTHbIX JaHHbIX. ['paduueckas o6padorka. Craructuueckas odpadbotka. Meron
HAaMMEHBIIUX KBaJPaTOB.
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12. ®uznueckoe MOJETUPOBAHUE U IKCIEPUMEHT. TexHHKa (PU3MUECKOro HKCIEPUMEHTA U
MozenupoBanus. [IpaBuia obecnieueHus mogooust B MOJENM U B 00pasie. 3-1 Teopema MoJo-
ousl.

13. O6mwmit nopsgok pacuera [TAXT. [IpoekTHbie u nmoBepouHble pacueThl. CTaTHKa, MaTe-
pHUaNbHbIE U TETUIOBbIE OaIaHChI. Y CpEeTHEHUE JBUKYILEH CUJIBI.

14. Buael rugpomexaHndeckux mnpoueccon. [Ipumepsr.

15. 3agaum ruApOMEXaHUKN W METOABI X penieHus. [lorpaHu4HBbIi CIOM.

16. AHanuTHYeCKHE pEMIEHU 3a/1a4 THAPOMEXaHUKU. [Ipumep MHTErpupoBaHUs ypaBHEHUN
Hagbe - Ctokca st TeueHust B TpyOax.

17. Teuenne B TpyOax. Pexxumbl nrkeHus xugakocteil. ConpoTUBICHUE TPEHUIO.

18. I'mppaBauyeckoe CONPOTUBIIEHUE TPYOONMpPOBOAOB M ammaparoB. CKOPOCTHOM Harop.
[1Th cocTaBASIOUIMX OOIIETO COMPOTUBIECHUS CETH. [IpuMephl MECTHBIX CONTPOTUBIICHUIA.

19. KoHcTpyKuu HacocoB, BEHTWISTOPOB U KommpeccopoB. [loTpebiisiemass MOIIHOCTb.
XapakTepuUCTUKU HACOCOB U BEHTHJIATOPOB. XapaKTEPUCTUKHU CETH U paboyas TOUKa.

20. OntuMuzanust TpyoonpoOBOAHBIX CUCTEM.

21. Bugpl nucnepcHbIX cUCTEM. MeETOonbl UX MOJy4YeHHUs W pasnencHus. Bausaue [TAB.
IIpumepsl.

22. I'uppokuHeTnKa ocaxaeHus. OcaxIeHne 4acTull CIOKHOU ¢opmbl. OcaxaeHue B CHC-
TEMaX KUIKOCTb-)KUIKOCTb U KUIAKOCTb-ra3. CTECHEHHOE OCaXKJICHHE.

23. PacyeT OTCTOMHUKOB M OCaIMTENbHBIX Kamep. Pasmepsl. IIpomsBogurensHocTh. IlyTH
MOBBIIIEHUS TIPOU3BOIUTEIBHOCTH.

24. KoHCTpyKIIMM OTCTOMHUKOB JIJISl TIbLIEH, CyClIeH3ul U 3Myabcuid. ObecnieueHre paBHO-
MEpPHOCTH MTOTOKOB. [IpenenpHble CKOPOCTH TEYEHUS.

25. Huknonsl. @akTop pazaeicHus. Pa3HOBUIHOCTH LIUKIOHOB. [ MAPOLUMKIIOHBI.

26. DnexkrpodunbTpbl. JloCTOMHCTBA, HEAOCTATKU, TpuMeHeHne. Hapyienus pexuma.

27. OUIbTPOBAaHWE M €r0 NPUMEHEHHE B NPOMBIIIIEHHOCTU. [Ipumepsl. Buabl ocankos.
QubTpyrOILIUE IEPETOPOIKH.

28. Pabounii UK NEPUOJUYECKUX U HENPEPBHIBHBIX IpolieccoB ¢uiabTpoBanus. [Ipumepsl
¢unbTpoB. [IpombiBKa ocanka. Penmynbnanms.

29. I'mppokuHeTnka (GUIBTPOBAHMS NPU MOCTOSSHHOM JAaBJICHUM U IPHU MOCTOSHHOM pac-
xone. YpasHeHue Pyrca.

30. DKcCnepUMEHTAJIbHOE U pacueTHOE OIpeesIeHHe KOHCTAaHT (PUIbTPOBAHUSI.

31. OnTumansHoe Bpems (GuIbTpoBaHHs. MakcuManbHas MPOU3BOAUTENBHOCTh. ONTUMMU-
3a1ust UIbTPOB.

32. KoHcTpykiuu GuiabTpOBaIbHON anmapatypsbl IS )KUIKOCTEH U ra3o0B.

33. LenTtpudyrupoBaHue U ero NpUMEHEHHE B MPOMBINUICHHOCTU. [Ipumepsl. PaznoBua-
HOCTH LIEHTPU(DYT U CEapaToOpOB.

34. T'uppoxuHeTuka ueHTpudyrupoBanusa. Gakrop paszneneHus. MOIIHOCTh NpUBOA IIEH-
Tpudyr. Pesonanc u 6anaHcupoBKa.

35. IlepememmBanue xuakocTe. KOHCTpyknum mexaHmyeckux Memanok. Kpurepuanib-
HbIE YPABHEHUS JIJIS1 pacyeTa MOIIHOCTH.

36. LupkynanuonHoe nepememmBanre. I [HeBMaTHYeCKOE epeMelIBaHuE.

37. B3BemeHHsbli ("KUMSIMMA” U “CyTHBINA) CIOW U €r0 NIPUMEHEHUE B MPOMBIIIJIEHHOCTH.
[Tpumepsl. OcobeHHOCTH THAPOKUHETUKH. Pacuer.
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38. Hapyuienust pexxuma KUIEHUS BO B3BEIICHHOM CJIO€ U METOJIbl 00pbObI ¢ HUMU. Pa3Ho-
BUJTHOCTH alIapaToB CO B3BEIICHHBIM CI0eM. ASpO(OHTaHHbIE annapaThl.

39. Tennoseie nporiecchl. PazHoBUIHOCTH. OAHO- U MHOTOONEPAIMOHHBIE TETUJIOBBIE U XO-
JonuabHbIE nporiecchl. [Ipumenenue B mpoMbinuieHHOCTH. [Iprmeps! (U3 Bcero Kypcea).

40. TenonpoBoaHOCTh. 3akoH Dypre. KoapduuineHT TennonpoBoIHOCTH.

41. HecrauuonapHasi TeIUIONpOBOAHOCTh. llpumep uHTerpupoBanus AuddepeHnaibHoro
YpaBHEHHMSI TETUTONPOBOJHOCTH.

42. KouBekTuBHbIN TemionepeHoc. 3akoH Hetorona. Ko dunmeHTs! Temiootaaum.

43. TennoBoe uznyuenue. [lormomenue, oTpaxkenue, npomyckanue. M30uparenbHOCTh. 3a-
koH Credana-bonbumana. CteneHb 4epHOTHI. YTIIOBbIE KO3(PPUIIUEHTHI.

44, CrniocoObl HarpeBa v OXJIAKJICHHUS.

45. TpeOoBaHUS K TETNIOHOCUTEIISIM U XJIaI0ar€HTaM.

46. CpaBHeHHE TOCTOMHCTB M HEJIOCTATKOB Pa3JIMYHBIX CIIOCOOOB HArpeBa/OXJIaXKACHUSI.

47. Harpes BoasHbiM nnapom. Harpes "rinyxum" mapom. Harpes "ocTpbiM" mapom.

48. OTBOJ KOHJIEHCATa U HEKOHAEHCUpYIouXcs ra3oB. KoHneHncaroorBoqunku. Apmarypa.
HcTOYHHKN HEKOHICHCUPYIOLIUXCS Ta30B.

49. OcunoBuoe ypaHenue temionepenayu (OYT). BeBog OYT. KoaddunmeHTsr Temioor-
Ja4d U Tervionepenaaun. TepMudeckue COnpoTUBICHUS.

50. Cpennss neuwxkymas cuia (CIC) remnonepenaun. TemnepaTypHbie rpadUKy i TEIIIO-
oOMeHHUKOB. BriBozl ypaBHeHus cpennennrerpaibnoit CJIC. Yucno egunull nepeHoca.

51. Cpennsisi nBuKyias cuia temtonepenayu. Temneparypubie rpaduxu. Cpeanenorapud-
muueckas CIC. Cpenneapudmernueckas CIIC.

52. CtpykTypa notokoB. MieanbHoe BbhITeCHEHHE (NMOpUIHEBOM pexkuM). MpeanbHoe mepe-
MemuBanue. [IpomexxyTounbie cTpykTyphl. [Ipumepsl.

53. 3aBucumocts CIIC ot ctpykTypbl noTokoB. CHIxkenne CJIC npu nepemMenmmBaniu B 0OJ1-
HOM M3 MTOTOKOB WJIK B 000UX MOTOKAaX.

54. Temneparypusie rpaduku. [IpenensHpie TeMnepaTypbl TEIMIIOHOCUTENS/XJIaJoareHTa npu
NPsIMOTOKE U MPHU MPOTUBOTOKE, MPU UACATBHOM BBITECHEHUHU U cMelieHuu. CTeneHb UCOJIb-
30BaHUS U HAUMEHBIIINE PACXO/Ibl TEINIOHOCUTEIS/XIa10areHTa.

55. KputepuanbHble ypaBHEHHUs TEIUIOOTAAYU JJIA MPOLECcCOB 0€3 M3MEHEHUsl arperaTHoro
COCTOSIHUSA TeIJIoOHOcUTeNs. YpaBHeHue Kpayccomnbaa.

56. KputepuanbHble ypaBHEHHUsS TEIUIOOTIA4yu ISl MPOIECCOB C M3MEHEHHEM arperatHoro
COCTOSIHUSA TeIyIoHocuTens. YpaBHenue Hyccenbra.

57. OTHOCHUTENbHBIE BeIMYMHBI KOd(hduirenToB temioornayu. [lytu yBenuuenus korddu-
[MEHTOB TEIUIOOTAauu U Teruionepenayuu. [Ipumepsl.

58. Koncrpykiuu temnooOMeHHUKOB. OCHOBHBIE Pa3HOBUIHOCTH.

59. IloBepXHOCTHBIE TEIJIOOOMEHHUKH (pekyrepaTopsl). KoxyxoTpyOuatbie TermiooOMeH-
HUKH. MHOroxosoBble TermI000MeHHUKH. CrnocoObl KperieHus: TpyO B TpYOHBIX pelleTKax.
KomMmneHcanus TemnepaTypHbIX pacuIupeHHil.

60. KoHCTpyKIMK TEMI000MEHHUKOB. 3MEEBUKOBBIC TEINIOOOMEHHUKH. [lmacTuHuaThie Ten-
1000MeHHUKH. PeOpucThie TernnooOMeHHUKU. ANapaThl ¢ pyOaliKkoi.

61. KoHCTpyKIIMK TEMI000MEHHUKOB. TEermIo00OMEHHUKH C TEINIOAaKKYMYJIHPYIOIIeH Haca-
Kol (perenepatopsl). BricokoTeMmepaTypHbie pekyneparopsl, 6amnu Kaynepa. Huskoremrie-
paTypHbIE€ peKyrnepaTopsl, pekynepaTopsl Openkiis, anbhoib.
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62. TeroBble peKynepaTUBHBIE YCTAHOBKM HEMPEPBIBHOTO AcHCcTBU. CXeMa ¢ mepeKIoye-
HUEM pekynepaTopoB. PekymnepaTopsl ¢ Bpamaroumumcs 0OapabaHoM, pekymnepatop FOHrcTpe-
Ma.

63. TermooOMeHHuKkU cMenieHusi. Harpes octpbiM napoM. bapomeTpuyeckuili KoHIeHCATOP.
Amnmapatsl Orpy)Horo ropenus. JloctonncrBa u HegoctaTku. [Ipumenenue. [Ipumepsi.

64. Pacuer TernnooOMeHHUKOB. VH)keHepHash oNTHUMM3alUs TEII00OMeHHUKOB. Kpurepuu
ONTUMU3AIMU, BapbUPYEMBIE MMAPAMETPHI, OrpaHudeHuss. MojenbHas 3ajadya BapUaHTHOM OIl-
THMM3alUHA [0 HAUMEHBIIUM IPUBEICHHBIM 3aTpaTaM C OJHHMM BapbUPYEMBIM IapaMeTpOM
pu HePOPMaTU3yEMbIX OTPAHUYCHUSX.

65. BoinapuBanue. Beimapusie annapatsl (BA) u Beinapusie yctaHoBku (BY). Ilpumenenne
B MIPOMBIIIEHHOCTU. TeXHONIOTrn4ecKkue M 3KOHOMHUYecKrue ocoOeHHOCTH. OCHOBHBIE 3a/auu
npoeKTupoBanus. IIpumepsi.

66. OU3NKO-XUMUYECKHE M TEXHOJOTMYEeCKHe CBOMcCTBa pacTBOpoB. Komruiekc ocoOeHHO-
CTEH, MX B3aWMOCBS3b U BIMSIHUE HA 3a]la4ud IPOEKTUPOBaHusA. TemnepaTypa KUIIEHUsI pacTBO-
poB. Bunbl TeMnepatypHsixX noreps. Mx pacyer.

67. O6mias W mosie3Has pa3HOCTh TEMIIEpaTyp MpU BbIIApUBAHUU. Buabl TeMmepaTypHbBIX
norepb. Temnepatypubiii rpaduk. Cxema noreps. Croxkenue norepb. [lpenenpsHoe yucio kop-
IIyCOB.

68. OU3NKO-XMMHUUYECKNE U TEXHOJOTHYECKUE CBOMCTBA pacTBOopoB. PactBopumocts. Ten-
noBele  3ddexthl.  bperoynoc.  [lenooOpazoBanue.  CHuXKEHHE, KOHCTPYKTHBHO-
TEXHOJIOTUYECKUE MEPBI.

69. OU3NKO-XUMUYECKHE W TEXHOJOTMYECKHE CBOWCTBa pacTBOpoB. HakumeoOpaszoBanue.
Bunei Bpena. Cioco6bl yMeHbIIeHUS, YaaneHne. KoHCTpyKTHBHO- TEXHOJIOTHYECKHUE MEPBHI.

70. KoadpuimeHTsl TEMI00TAAYM MO KOPIYCaM BBIMAPHBIX YCTAaHOBOK. [IpvumHBI CHUMXe-
Hus. [lytu yBenuuenus s¢pdextuBnoctn BA u BY.

71. DOxoHOMUSA TEIJIa NIPU BBIMApUBAaHUU. MHOTOKOpIIYCHOE BbIapuBaHHE. BrimapuBaHue
C TEIUIOBBIM HACOCOM. DKCTpa-Iap.

72. Pacnipenenenue nosie3noit paznoctu temnepatryp (IIPT) mo xopmycam BblIapHbIX ycTa-
HOBOK. MozenbHble ontuMalbHble pactpenenenus [IPT o koprnycam BY.

73. Pacuer u onTHUMU3alMs BBIAPHBIX YCTaHOBOK. MatepuanbHblil Oananc. TermoBoii Oa-
naHc. UtepaunoHHble pacueTbl. WHKeHEpHas ONTUMH3ALMs BhIIAPHBIX YCTaHOBOK. ONTHUMHU-
3a1us 110 YUCILY KOPITYyCOB.

74. Pa3HOBUIHOCTH BBINApPHBIX YCTAHOBOK. ONPECHUTENBHBIE M AUCTUIUISIUMOHHBIE yCTa-
HOBKHM. OTHOKOPIIYCHBIE BhIIIApHbIE YCTaHOBKU. Cxema. Jl0CTOMHCTBA U HEJOCTATKH.

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

76. IIpaMOTOYHBIE BBIIApHBIE YCTAaHOBKH. CxeMa. /[JoCTOMHCTBA M HETOCTATKH.

7°7. BplllapHbI€ YCTAaHOBKH € TETUIOBBIM HacocoM. Cxema. /JJoCTOMHCTBA U HEJOCTATKH.

78. KoHCTpyKIMHU BBIMAPHBIX annapaToB. OCHOBHBIE IPyNIbl U pa3HOBUAHOCTU. KOHCTpyK-
TUBHBIE PEILLICHUs: CHUXKEHUE OpBI3TOyHOCA U MEHO00pa30BaHus, YiIaBiIUBaHUE OpbI3T, CHIKE-
HUE HaKUIeoOpa30BaHUs U YHUCTKA, MOBBIIIEHUE KOAI(DPUIIMEHTOB TEIUIOOTAAYN U TEIUIOoNepe-
a4, OTBOJI HEKOHJAEHCUPYIOLIMXCS Ta30B, OTBOJ XKUIAKOCTEW M ra30oB U3 BaKyyMHOMW anmapa-
Typbl. BA 17151 TepMONaOMIbHBIX PACTBOPOB, Uil BSI3KUX PACTBOPOB, JJII CHIBHO KOPPOAU-
PYIOLIKUX PacTBOPOB.
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79. Konctpykuuu BA ¢ ecTtecTBeHHON KOHBeKUMeWd. Pa3HOBUAHOCTH yiaydlIeHUS! LUPKYIIs-
ITUH.

80. KoHCTpyKIIMM BBIMAPHBIX anmnapaToB. BA ¢ NpuHyIUTEIbHON KOHBEKIIUEH.

81. Konctpykiuu BbimapHsbix amnmapatoB. [IpsMoTounbie mieHouHnble BA 6e3 mupkynsuuu,
anmnaparbl ¢ BCIOJI3arolell ieHKo, anmnapatsl KecTHepa, ammapaThl cO CTEKAOIIEH MIEHKOM.

82. XonoawibHble mpouecchl. PasHoBuaHOCTU. [IpMeHeHnEe B MPOMBIIIJIEHHOCTH U OBITY.
[Ipumepsl. PazHoBuHOCTH XJagoareHToB. O0patHblil ki KapHo.

83. YmepenHoe oxjiaxiaeHue. XoJaoauiabHbd kodPduuuent. Idpdexr Jxoyns-Tomcona.
HpoccenupoBanue. IlapokoMiipeccHOHHBIE XOM0AUIbHbIE MAIIMHBL. [[UKIIbI.

84. I'mybokoe oxnaxaenue. Jleranaepsl. OcoOeHHOCTH pabounx HUKIOB. CKMKEHUE U pas-
JICJICHHUE Ta30B.

85. uddysuonnsie npouecchl. PazHoBuanoctu u knaccudukanus. Auddysuonnsie mnpo-
LECChI: pa3JeeHus], CMEILIEHHUs, CITyTHBIE, BCTIOMOTaTellIbHble. ATPEraTHOe COCTOSTHUE U YUCIIO
B3aMMOJICUCTBYIOIUX (Da3; YMCIO KOMIOHEHTOB; KOHLEHTpAIUS ChIPbs; YUCTOTA IEJIEBBIX
npoaykToB. IIpuMepsl cucTeM U MPOIECCOB.

86. Pa3HOBUJIHOCTH M OCOOCHHOCTH MPOLIECCOB pa3JeieHus, OCYIIECTBIsEMbIX 0€3 BCIO-
MOTATENIbHBIX TMOIJIOMIAIONINX WM MPOMYCKAIOMUX BellecTB. DPQEKThl, UCIOIb3yEMbIEC s
paznenenus. [lpumepsl nporeccoB (peKTUQUKALMS, KPUCTAIUIU3ALUS U JIP. ).

87. Pa3HOBUJIHOCTH U OCOOEHHOCTH MPOILIECCOB Pa3/IeNiCHUs, OCYIIECTBIAEMbIX MPU MOMO-
I BCIIOMOTraTeNIbHBIX BellecTB-nornotuteneii. Ilpumepsl npoieccoB (abcopOius, KUIAKOCT-
Hasl SKCTPaKIMsI, aAcopOLus, CylIKa U JIp.).

88. Pa3HOBUJIHOCTH U OCOOEHHOCTH IMPOLIECCOB Pa3/AeNICeHUs, OCYIIECTBIAEMbIX MIPU MTOMOIIU
n30UpaTeNnbHO - Iporyckamux Memopad. [lpumepsl mpoiieccoB (0OpaTHBI OCMOC, THATU3,
yabTpadUabTpaLus 1 ap.).

89. PaznoBugHOCTH 1M GY3UOHHBIX anmapaToB. ANMapaThl OJHOKPATHOIO KOHTAKTa, arma-
paThl ¢ MEIIAJIKOW, eMKOCTHBbIE U sueeuyHble anmnapartbl. KomonHble 1 GapaOaHHbIE ammapaThl,
muddepeHnranbHbIi U CTyneHYaThlid KOHTAKT (a3. [Ipumepsl u3 Bcero Kypca.

90. OcoOEeHHOCTH HUCXOJIHBIX CMECEH M KOHEUYHBIX MPOJYKTOB, 3aTPYAHSIONINE Pa3cICHHE.
CnocoObl  moBbIIIEHUs d(PPeKkTUBHOCTH TU(PY3MOHHBIX MPOLECCOB pazzeneHus. Beioop
1 dy3uoHHBIX MporeccoB U amnmnapaToB. KoMOuHupoBanubie cxeMbl. [IpruMepsl U3 Bcero Kyp-
ca.

91. Iuddyszuonnoe paBHoBecue. CriocoObl U BEIOOP BbIpakeHUsi KOHIEHTpanuil. CriocoOs
onucanus TudPy3noHHOro paBHOBecHs (TaOIMUYHBIN, rpaduyeckuid, aHanuTH4YecKuit). dazo-
BbI€ IMarpaMMbl paBHoBecus. [Ipumepsl U3 Bcero Kypca.

92. Kunetruka u nauHamuka aud¢y3suoHHbIX mpoieccoB. JuddepeHnuanbable ypaBHEHUS
mubdy3un B IBUXKYIIECHCS 1 B HEMOJBUKHOM cpefe.

93. Iuddepenunanbupie ypaBHeHus nuddysuu. CyOcTaHIMOHANBbHAS Mpou3BoaHas. Ore-
patop Jlamnaca. Metonb! pemienust qudpepeHnnanbHbIX YpaBHEHUN B YACTHBIX MPOU3BOJIHBIX.

94. EnuHble KMHETUYECKHE 3aKOHOMEPHOCTH IpolieccoB mnepeHoca. OCHOBHOE ypaBHEHHE
macconepenauu (OYM). CpaBHeHHE C OCHOBHBIM ypaBHEHHEM Teruionepeaaun. Mx ananorus u
pasnuyuusl.

95. O6muit ko3(hPUIMEHT Maccomepeaaun U dYacTHble KOA(DPUIMEHTH MaCcCOOTAAYH.
CpaBHeHue ¢ o0muM K03(PPUIIMEHTOM TeIIoNepelayd U YacTHbIMH KO3 (UIIeHTaMu Ter-
nootaaud. Ux ananorust 1 pazmuuus.
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96. Kpurepunanibable ypaBHEeHUs MaccooTAaud. CpaBHEHUE C KPUTEPUATbHBIMU ypaBHEHUS -
MU TeriooTaaun. X aHaiorus u pa3inyusi.

97. ®azoBble AMarpaMMbl paBHOBeCHs W pabouue JIMHUM. YpaBHEHUS pabouuXx JIMHUM Mac-
cooOMeHHbIX TporeccoB. CooTHOUIEHUE MOTOKOB. [IpumMepsl /uisi ciaydaeB MPOTUBOTOKA U
npsimoToka. [IpenenbHble moIokeHUsT paboUrX JTUHUIA.

98. Cpennsis nBrxkymias cuna auddysuonnsix mnpoueccoB. CpaBHenne ¢ C/IC TemnoBbix
npoueccoB. Yucno enunun nepenoca. Metoasl pacuera CJIC u YEIL

99. Pacuer nud¢y3noHHBIX MPOILIECCOB U anmapaToB Ha 6a3e OCHOBHOI'O YPAaBHEHMSI MaccCo-
nepenaun. Mcxonueie nannbie. Matepuanbubiii 6ananc. Cpenuss npwkymias cuia. Koagounn-
€HTBI MaccoIepe1aun U MacCOOTIauH.

100. Pacuer ¢ ucnonb3oBanueM uucia eauHull nepenoca (YEII) u BbICOTHI €TUHUIIBI TTEpe-
Hoca (BEII).

101. Pacuer nuddys3monnsix anmapatoB Ha 6a3e yucia teopermyeckux Tapenok (UTT).
Ucxonnpie nannbie. Marepuanbhbiii 0ananc. "Kna" ctynenu u ero pacuer. [IpeaensHbie cKo-
pPOCTH MOTOKOB, YAEP>KUBAIOIIAsi CIOCOOHOCTh, YHOC, 3axjeObiBanue, padboune ckopoctu. Ce-
YyeHue, BbICOTa M pa3mepbl anmnapara. [Ipumepst U3 Bcero Kypca.

102. Pacuer nudPy3noHHBIX IPOLECCOB U annapaToB Ha 0a3e MHKEHEPHBIX alMPOKCUMAIIUMA
KMHETUYECKHUX XapakTepucTuk. [Ipumepsl u3 Bcero Kypca.

103. IlpuHIMIIBI MHXXEHEPHON ONTUMU3AIMU AUPGY3UMOHHBIX TMPOLECCOB M anmapaTosB.
IIpumepsl u3 Bcero Kypca.

104. A6copouums. Xemocopouus. JJecopOuus. CynHocTs U npumeHenue. [Ipumepsl.

105. Muddy3nonnoe paBHOBecue npu abcopOunu. 3akoH ['eHpu. BiausHue naBiaeHus u Tem-
neparypsl. TernoBoit addext. PactBopurenu ans abcopbuuu. TpeboBaHUs K pacCTBOPUTEISIM.
IIpumepsl.

106. Texnonoruueckue cxembl abcop6uuu. [IporuBorok. [IpsmoTok. Perupkynsmus. Cxemsl
u (azoBble quarpaMmbl. KoHCTpyKIMK a0COpOLIMOHHBIX anapaToB.

107. Hacapounsie konoHHbl. Hacanku (peryisipHble, HeperyJsipHble, MiiaBaroniue), Tpedo-
BaHud. PazOpei3ruBatoiniue yctpoiicTBa (CTpyiuatble, pa3Opbl3ruparoniue), TpeOoBanus. Pe-
UMbl pabOThI KOJIOHH. Pacuer.

108. Tapenbuarbie KOJOHHBL. KOHCTpYKIMHU Tapenok (KOJMayKOBbIE, CUTYATHIE C MIEPEUB-
HBIMH YCTPOWCTBaMH, MPOBaJbHbIC, MEPEKPECTHOTOUHBIC, KianaHHble). PexxuMbl paboOThl KO-
noHH. Pacyer.

109. Pextudukanusa. Cymuocts u npumeHenue. [Ipumepsl. ®azoBas aumarpamma. Cxema
peKTU(DUKATMOHHON YCTaHOBKU. Pa3sHOBUIHOCTU PEKTU(OUKAITMOHHBIX MPOLECCOB.

110. Iuddy3nonHoe paBHoBecue npu pektudukauuu. Maeanbusle pacTBopbl. 3akoH Pay-
ns. YpaBHeHue paBHOBecHOU kpuBoil. da3oBas auarpamma. Cmecu ¢ azeoTponoM. Bo3zmoxHo-
CTH PEKTH(PUKALIMOHHOTO Pa3eICHHUS.

111. PextudukannonHas yctTaHOBKa HenmpepbIBHOTO feicTBusd. Cxema. [loToku napa u xu -
KOCTU. YpaBHeHUs pabounx auHuil. dazoBas quarpamma.

112. Pacyer pexTuPUKALMOHHBIX KOJOHH. MarepuanbHblid U TersioBoi Oananc. diermosoe
yucio. Pacxon xnagoarenta B gediermarope. Pacxon ternnonocurens B Kyoe (KU TUIILHUKE).

113. ®dnermoBoe uncno npu pekTuhuKanuu. MuHUMaIbHOE, MAaKCUMAJIbHOE U ONTUMATbHOE
¢baermoBoe yncio. BrnusiHue (yiermoBoro yncia Ha pa3Mepbl KOJOHHBI U Ha PacXobl TEIJIOHO-
CUTEJIS U XJIaJI0areHTa.
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114. OnTumu3zanust peKTU(PUKALHMOHHBIX MPOIIECCOB U alnaparos.

115. ®u3uko-xuMU4YeCKue OCOOEHHOCTH PEKTU(DUKAIMU U KOHCTPYKIMHU PEKTU(PHUKALUOH-
HOM amnmapaTypbl. CX0ACTBO U OTJIHUUsl 0T abcopOImoHHbIX KojoHH. Ky0. [lednermarop.

116. XKunkoctHas skcrpakuusa. CylHOCTh U ipuMeHeHue. [Ipumepsl.

117. Iuddy3nonHoe paBHOBECHE MPHU >KUJIKOCTHOM 3KCTpakuuu. PacTBoputenu s sKkc-
Tpakuuu. TpeboBanus. [Ipumepsi.

118. TexHoMOrn4eckne cxembl KUAKOCTHOM 3KCTpakuuu. TpeyrosbHas auarpamma. Oco-
OCHHOCTU XKHUIKOCTHOM S3KCTPAKIUU M HKCTPAKIIMOHHBIX amnmapaToB. CXOACTBO U OTIUYHS OT
a0COPOIIMOHHBIX U PEKTU(DUKAIMOHHBIX KOJIOHH.

119. Ancopbumonnsie npouecchl. PasHoBuaHoctu. CymHocTh W npuMmeHeHue. [Ipumepsi.
[IpombltuieHHbIE aACOPOEHTHI. Pa3HOBUIIHOCTH, XapaKTEPUCTUKU U OCOOCHHOCTH.

120. Iuddy3nonHoe paBHoBecue npu ajacopouuu. M3otepmsl aacopbiuu. Biusaue temmne-
patypsl u nasnenus. TemnoBoil agdexr. TpeboBanus k ancopdbentam. IIpomblineHHble aj-
copOeHThl. Pa3HOBHIIHOCTH, XapaKTEPUCTUKU U OCOOEHHOCTH.

121. Ilepuoguueckas ancopOuus. Pabounii k. JlecopOiusi akTUBHBIX YIJIeH M CUJIMKare-
neit. Metozsl pacuera ajncopoepoB. YpasHenue llluosa.

122. AncopOLMOHHbBIE YCTaHOBKUM HeENpepbIBHOTO neicTBUd. CxeMa yctaHoBkHU. TpeboBa-
HUs K aficopOeHTaM. MeToibl pacuera afcopOIMOHHO- 1€COPOLIMOHHBIX KOJIOHH.

123. Cymunbhbie npouecchl. CymHocTs U npuMmeHeHue. CrnocoObl Cymku U 00e3BOKHBA-
Hus. [Ipumepst.

124. CpoiicTBa Bia)xHOTo Bo31yxa U nuarpamma Pamsuna. M3o6paxkenue Ha nuarpamme [-x
OCHOBHBIX IPOLECCOB U3MEHEHUS COCTOSIHUA BO3AyXa. [I[puMepbl IpUMEHEHUS JuarpaMMBl.

125. uddy3nonHoe paBHoBecue npu cyike. M3otepmbl cymiku. Buasl maTtepuanos. Busl
CBSA3U BJIaru ¢ MarepuaiioM. [Ipumepsl.

126. Cxembl BO3yIIHONM KOHBEKTMBHOW CyHIKH. MaTepuanbHbI U TersioBoil Oananc. Teo-
peTuyecKas u peanbHas cylika. banaHCHbIE pacyeThl.

127. Kunetuka cymku. llepBblil u Bropoii nepuon cymku. Bpems cymku. Pacuer cymmumnoxk.

128. TexHonoruueckue ocobeHHOCTH cymku. Ycanka. Kopobnenue. Murpanus. Ilopoo6-
pazoBaHue. XMMHUYECKHUE MpEBpallleHNs. BiusaHue Ha kadecTBo npoaykra. [Ipumepsr.

129. Cymunku 1is KUAKOTEKYUYHUX, MacTOOOpa3HbIX U 3€PHUCTBIX MaTEPUAIIOB.

130. Cymunnku aJig KyCKOBBIX, IITYYHBIX U JICHTOYHBIX MAaTEPUAIIOB.

131. Ilpouecchl 1 060pynOBaHUE JIJIS1 U3MEbUYEHUS TBEPABIX MAaTEPUAIIOB.

132. Ilpouecchl 1 060pynoBaHuE s KIacCU(UKAIIUU TBEPABIX MaTepUaIOB.

4. METOJJMYECKHE PEKOMEHJIALIMM T10 OPTAHM3AIIM CAMOCTOSITEJILHOM
PABOTEBI ITPU ITOAT'OTOBKE K BCTYIIMTEJIBHOMY HUCIIBITAHUIO

[enbro opraHu3aiy caMmoCTOATEIbHON paOOThl MPHU MOJATOTOBKE K BCTYMUTEIBHOMY HC-
NBITAHUIO SIBJISIETCS MOJIydeHHe Oosiee rIyOOKMX JOMOJHUTEIbHBIX 3HAHUM O PEeIMETHON 00-
JIACTH ¥ MPUOOpETEHNE HABBIKOB U YMEHUH MO OCHOBAM CaMOCTOSITENIbHON paOOTHl.

B xone camocTosiTennbHON pabOThl pEKOMEHIYETCS CIIETYIOIIee.

Bo-niepBbIX, CllelyeT HW3y4YHTh TEOPETHYECKHE BOIPOCHI MO COOTBETCTBYIOLIEH TEME C
npopabOTKON KaK KOHCIIEKTOB UMEIOIINXCS JICKIUH, Tak U yueOHMKOB. Oco00e BHUMAHHE Clie-

14



OrBOY BO «TI'TY» Mpuem 2026 Boiciuee obpasoaHue Mporpammbl MarucTpatypbl

AayeT O6paTI/ITB Ha OCHOBHBIC IOHSTHSA M 3aBUCHUMOCTH. 3aTEM HYKHO CaMOCTOATCIBbHO pPa3o-
6paTB MPAaKTUYCCKUC MMPUMCPBI UJIH 3ad4H 110 K&)KI[OIZ rpymniec pacCMaTpuBacMbIX IIPOLCCCOB,
qTo CHOCO6CTByeT Oonee FHY6OKOMY IMNOHUMAHUIO N YCBOCHHIO TCOPCTHYCCKOTO MaTcCpHalia.
ITocne »Toro PECKOMCHAYCTCA CIIC pa3 BCPHYTHCA K BOIIpOCaM TCOPHUMU.

5. YUEBHO-METOJMYECKOE OBECIIEHEHUE
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5.2. lonmosiHUTEIbHAA JIUTEPaTypa
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6. Pomankog, IL.I'. MaccooOMeHHbIe Tpoliecchl Xxumuieckoi texnonoruu / I1.I°. PomaH-
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7. OcHOBHBIE TIpOLIECCHI U anmnaparbl xumudeckoil Texnonoruu / [lox pen. FO.U. piTHep-
ckoro. [Tocobue no kypcoBomy npoektupoBanuto. - M.: OO0 U] «AnbsHc», 2007496 c.
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5.3. Ilepuoanyeckue u3gaHusi
1. XKypnan «Teopernueckue OCHOBbI XUMUYECKOU TEXHOJIOTUM

2. Kypnan «Xumudeckoe 1 He)TerazoBoe MalllMHOCTPOEHUE)»
3. Kypnan WM3Bectus By30B. Cepus « XUMHUYECKAs] TEXHOIOT U
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5.4 Internet-pecypcsl

1. Kypnan «Xumuueckas MPOMBIIIJIEHHOCTh CETOAHS» [DIEKTPOHHBIN pecypc] - Pexum
noctyma: http://elibrary.ru/
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