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Jlexuun 17
JlabopaTopHble paboThI 34
CpPC 47
3aueT (ceMecTp) 2
KoHcynprauuu 2
Ox3ameH (cemecTp) -
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IIporpaMmma  y4eOHOM aMc 1MHBI  pa3paboTaHa Ha ocHoBe PeaepalbHOrO
rocy1apcTBeHHOro oopaszoBa’ npHoro cranaapta (naiee — PI'OC) no cnennanbHOCTH
cpeaHero  mpodeccuoHanbHoro — obpaszoanus  (panee - CIHO)  27.02.04
ABTOMATHUYECKHE CHCTEMbI VITPABICHMUS HA OCHOBAHMM Y4eOHOro mniaaHa Habopa
oOyyatouiuxces B 2022 r.

Pa3paboTunK nporpaMmmesi:
JOTTOHT M.A.Py3aHoBa

CLOUZKTOC ) b) (D.N.0))

Pabouast nporpamma paccMoTpeHa U oo0pena Ha 3acenaHuu Kapenps! HAXT
nporokos ot 06.04 2022 r. Ne 7

3aB. kadenpoi _JILH.JlaTbinos
(®.H.0.)

COI'1ACGC™AHO

llporokon 3acenanus kadeapol MWCT, peanusyiollleldl 1M0JANOTOBKY OCHOBHOI
oOpasosaTesibHOH nporpammbl ot 20.04 2022 1. Ne 8
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1. HACIOPT MPOTPAMMABI
YYEBHOM JUCHUATIIMHBI

EH.07 «IIpoi1iecchl ¥ anmapatbl XUMUYECKUX TEXHOJIOTHIN))
HAa3eaHue ()ucuunﬂqul

1.1. OOaacTh NpUMeHEHHSI TPOTPAMMBbI

[Iporpamma siBJII€TCS 4acThIO OCHOBHOM MpodeccnoHaapHON 00pa3oBaTeIbHON
nporpammbel  HXTU ®I'bOY BIIO «KHUTY» B coorBerctBun ¢ PI'OC mo
creunanbHocTH CITO

1.2. Mecro yuyeOHOII JAUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIl
npo¢eccuoHATbLHOI 00Pa30BaTEIbHOI MPOrPaAMMBbI:

Vyebnas mucuurmHa EH.07  «[Ipomeccst u  ammapartbl  XMMHYECKHX
TEXHOJOTHI» OTHOCHUTCA K HUKITY: MaTeMaTH4eCKHil 1 OO €CTeCTBEHHOHAYYHBbIH
y4eOHBIN ITUKII.

1.3. Hean u 3apa4u MoayJis— TPeOOBAHMS K Pe3yJIbTATaAM OCBOCHUSA
MOYJIAA:

C uenbio OBIAACHUS YKa3aHHBIM BUJOM MPOQPECCUOHAIBHON NEATENbHOCTH U
COOTBETCTBYIOIIMMH MPO(HECCUOHATBHBIMU KOMIETEHIUSAMUA O00YyYaloluica B XO/e
OCBOEHHMS MPO(HECCUOHATBHOTO MOJTYJIS TOJIKEH:

3HATb: KJ'IaCCI/IdJI/IKaHI/IIO n d)I/IBI/IKO-XI/IMI/I‘IGCKI/Ie OCHOBBI IIPOIIECCOB XMMHYECKOM
TEXHOJOTMHU, XapaKTEPUCTUKU OCHOBHBLIX IPOIECCOB XMMHUUYSCKON TEXHOJIOTHU:
THAPOMCXAHUYCCKHMX, MCXAHUYCCKHX, TCIIJIOBBIX, MaCCOOGMeHHBIX, MCTOJUKY
pacucTta Mar€pruaJibHOIrO M TCILJIOBOI'O 0aJaHCOB IpoHcCCOB M amraparoB, MCTObI
pacu€ta Hu IIPUHIINIIBI BBI60D3 n BCIIOMOraTCJIbHOI'O TCXHOJIOTNIYCCKOI'O
060DVI[0B3HI/I$I, THUIINYHBIC TCXHOJOIMYCCKHMEC CHMCTCMbI XMMHWYCCKUX IMPONU3BOJACTB U
HUX armnaparypHoc Od)ODMJ'IeHI/Ie, OCHOBHBLIC TUMBI, YCTPONUCTBO M MPUHIIMII ACHCTBUSI
OCHOBHBIX MAaIlMH MW afnmnapaToB XHMHYCCKHMX IMPOMU3BOACTB, ITPHUHIIMIIBI BBI6ODa
alraparoB € Pa3jIMIYHbIMH KOHCTPYKTUBHBIMHA OCOOCHHOCTSIMH.

YME€Tb: 4YMUTATb, BBI6I/ID8,TI>, I/1306Da)KaTB N OIMIMCBHIBATh TCXHOJOTHYCCKUC CXCMBI,
BBITIOJHATHE MATCPHUAIBHBIC MW 3HCPICTHUYCCKHEC PACUCThI ITPOHECCOB M aIlliapaToB,
BLIITOJIHATDH PaCYCThI XAapPaKTCPUCTHUK 41 nmapamMeTpoB KOHKPETHOT'O BUaa
060DVI[0B8,HI/IH, 000CHOBBIBATh BBI6OD KOHCTPYKIINN O6ODVI[OB8,HI/IH JJI1 KOHKPETHOTI'O
IIPONU3BOJACTBA, 000CHOBLIBATH HCHCCOO6D33HOCTB BBI6DaHHbIX TCXHOJOTNYCCKUX
CXEM, OCYIIICCTBIATH HOI[60D CTaHAAPTHOI'O 06ODVI[0BaHI/I$I 1o karajgoram u ['OCTam.

BJaJA€Th: HABBIKAMH PACUCTOB ITPOLIECCOB M arIapaToB XUMHUUYECKON TEXHOJOTHH,
BU3yaJau3alun SKCILJIyaTalnumn alraparos, IIPUMCHCHUA paccMaTpuBaCMbIX

IpOoNCcCCOB.




1.4. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHUE MPOrPAMMBI:

Bcero — 100 gyacoB, B TOM YHCJIE:

MakCUMaJbHOW Yy4eOHOM Harpy3ku oOydaromerocs 100 d4acoB, BKIIOYAs:
00s13aTeNIbHON ayIUTOPHON y4eOHOI Harpy3ku oOyuatonierocs 51 yac.

2. PE3YJIBTATHBI OCBOEHUS ITPOI'PAMMBI
B pe3ynbre ocBoeHUs mporpamMMmbl y4eOHOM AMCIMIUIMHBI SIBISIETCS OBJAJICHUE
00y4aromuMucs BUIOM MPO(hecCHOHATBHOM e TeIbHOCTH,
B tom uncne npodeccuonanpapivMu (I1K) n 06mumu (OK) kommereHmmsiMu:
Kog HanMeHoBaHuHe pe3yabTaTOB 00y4eHHs
OK 9 OpueHTUpOBaThCS B  YCJIOBHUSIX YaCTOM CMEHBI TEXHOJOTUWA B
npodeccCuOHaNbHOMN eI TeNIbHOCTU

I[IK 2.2 | KonTpoaupoBaTh U aHAIM3UPOBATh (PYHKIIMOHUPOBAHHE MapamMeTpPOB
CUCTEM B IpOILIeCcCe dKCILTyaTaluu.

3. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JIUCIIATLTAHBI
3.1. O6beM yueOHOI JMCUMILVINHBI M BUABI Y4e0HO# padoThI

Bup yuyeOHoii padoThI Oovem uacos
MaxkcumanbHasi yueOHasl HAarpy3ka (Bcero) 100
Oobs13aTeIbHAs ayAUTOPHAs y4eOHAasi HATpy3Ka (Bcero) 51
B TOM YHCJIE:
nabopatopHbie pabOTHI 34

PAKTUYECKUE 3aHATUS -
KOHTPOJIbHBIE pabOThI -

KypcoBas paboTa (IpoeKT) -

CamocrosiTesibHasi padoTa o0y4yaroierocst (Bcero) 47
Koncynpranumn 2
Urorosas arrecrauus 3a4er



3.2. TemaTnuyeckuii nJ1aH y4eOHOM TUCIUILIMHBI

OCHOBBI ITPOLECCOB XUMHYECKOH
TCXHOJIOTH

HaumeHoBaHue pa3eioB Copnep:xkanne yu4eGHOro MaTepHaJjia, JadopaTopHbie padoThl U IPAKTHYECKHE O0bem YpoBeHb ocBOeHMS
y4eOHOHi TUCIHUIIJIMHEI, 3aHATHS, CAMOCTOSITeJIbHAA padoTa o0y4aromuxcs, KypcoBasi padot 4acoB
MEeKIMCIUIIIMHAPHBIX KYPCOB
U TeM
1 2 3 4
Paspen 1. Teoperuueckue 3

Tema 1. BeeneHue B Kypc
MAXT

Kpatkuit ucropuueckuii akckypc. [IpenMer u 3a1aum AUCHUTIINHEIL.
Knaccugukanust o0cCHOBHBIX MPOLIECCOB XUMHYECKON TEXHOJIOTHH. 3HAUCHHE
ITAXT B permeHur 3KOHOMUYECKHAX M IKOJIOTHYECKUX TIPOOJIEM B
MIPOMBITIUICHHOCTH. BKJ1a7 0Te4eCTBEHHBIX yUeHbIX B HayKy o [TAXT.
CranuoHapHble 1 HeCTallMOHapHbIe Mpouecchl. HempepriBHBIE U IEpHOANYECKHE
mporecchl. Pesxumbl asmkenus cper. Knaccudukarivst il U HalpsoKSHHH,
JIEHCTBYIONIUX B )KHUIKUX CPEIax.

Tema 2. OCHOBBI TeOpHH
nepeHoca

OCHOBHbBIE TOHATHS: CHCTEMa M OKpYXKarolmash cpejid, pa3HOBUIHOCTH CHCTEM,
napameTpbl cucteMbl. CyOcranmuun. [lotokn cyOcraniuii. MexaHu3MBI TiepeHoca
cyOcTaHIMiA. Y paBHEHUS TIEpeHOCa CyOCTaHITHH.

3aKOHBI COXpaHCHHS: 3aKOHBI COXPAHEHWS MacChl, MMITyJIbca M DHEPTUH, HX
MaTeMaTH4yecKasi 3alluch B WHTETPAILHOW W JoKambHOUW (opmax. OCHOBHBIC
0aJlaHCOBBIEC COOTHOIICHUS. AHAIIM3 MOJYYCHHBIX YpaBHEHHWH, YaCTHBIC CITydau
(ypaBHenuss Haebe-Ctokca, DOiinepa, bepuymin, ®ypwse-Kupxroda, Dypse,
HepaspeiBHOCTH, ®Duka). VcueprnbiBaroiee OMUCaHHE MPOIECCOB MEPEHOCA,
YCIIOBUSL ~ OJHO3HAYHOCTH, TOJII  CKOPOCTH, JaBJICHUS, TEMIICPATYpPHI,
KOHIICHTPAIMH; TIOHSITHE O TIOTPAHUYHBIX CIIOSX; aHAJIOTHS MIepeHoca.

Tema 3. 'mapoauHaMudecKast
CTPYKTYpa MOTOKOB

XapakTepUCTUKN CTPYKTYpHl TIOTOKA: TIOJIE JIOKAIBHBIX CKOPOCTEH, Bpems
npeObiBanusa ((PaKTHUECKOE U CpegHee) SIIEMEHTOB YAaCTHLl IMOTOKa (YacTHUIl
KHUIKOCTH) B paboueii 30He (P3) anmapata wu peaktopa, QyHKIHS pactpeneieHus
9JIEMEHTOB  MOTOKAa MO BpeMeHH u3 mnpedOwBanus B P3. Mcmoms3oBanue
Tpaccepa(meTku). KpuBbie oTKIIMKa (BBIXOAHBIC KPHUBBIE).

CTpyKTypa OTOKa B HCATIBHBIX MOJEINSX (MIeaJIbHOTO BHITECHEHHS M HIICATEHOTO
cmemrenns). CTpyKTypa MOTOKa B peabHbIX CHcTeMax. SJueeunas u tuddy3nonnas

MOJICITH.




CamocTosiTenbHass pabotra 1o pasaeny: Pabota ¢ KOHCIIEKTOM U OCHOBHOU
JUTEpaTypoOH, IMOATOTOBKA K 3a4eTy B JOpMeE TECTUPOBAHHS .

Paznean 2.
lanpoMexaHnYecKue MpoLecChl
U anmnaparsl

27

Tema 4.
[puknagHas rupoMexaHuKa

I'mapocraTtuka. OcHOBHOE ypaBHEHHE TUApOocTaTHKA. CHla TaBJICHUS KUIKOCTH Ha
CTEHKH COCYJIOB (TUIOCKHE U KPHBOJIMHECHHBIC TTIOBEPXHOCTH).

TI'maponmaamuka. Kiaccudukanus >xumkocTted. Bumbl IBIWKEHUS JKHIKOCTH.
[IoTOk JKHMAKOCTH W €ro TeOMETPUYECKHE JJIEMEHTHl W THUIPABINYECKHE
napaMeTpsl. YpaBHEHHE bepHyIM A MOTOKa MACATBbHOW MU BSI3KOH >KMIKOCTH.
I'uapaBiauyeckoe CONMpPOTUBIIEHUE AlNapaToB U TpyOonpoBonoB. ConpoTUBIeHUE
KpyribsIx TpyOompoBonos no miunHe. @opmynsl Ilyaseitng u Japcu-BeiicOaxa.
I'padux Huxypanze. JIBmwkeHue >KMAKOCTH B HEKPYIIBIX TpyOax. MecTHbie
TU/IPABIMYECKUE COMPOTUBICHHA. PacdeT mpocThIX U CIOXKHBIX TPYyOOIPOBOIOB.
OrmpeneneHre ONTHUMAIBLHOTO AWaMmeTpa TpyborpoBoga. OcOOCHHOCTH TEUYCHHS
rasa.

OcHOBBI TWHAMUKHK JBYX(]a3HBIX MOTOKOB. CHcTeMa KUIKOCTH (Ta3) — TBepJoe
teno. TeueHWe XKUAKOCTH UYepe3 HEMOJIBHKHBIE 3EPHUCTBIC CIIOM M IOPUCTHIC
TMEPETOPOAKH. PexxnMel BSaHMOHeﬁCTBHH KHUIAKOCTU C 3CPHUCTBIM CJIOEM.
ConpoTHBIIEHHE  HEMOABIKHOTO  3E€PHUCTOTO  clod. | mapoauHamMuKa
TICEBAOOKMKEHHOTO ClI0si. Pacdyer CKOpPOCTHM TICEBAOOKMKCHHS, BHUTaHUS
(ocaxxnenus) u yHoca. [ mapo- ¥ MHEBMOTPAHCHIOPT. DIEMEHTHI THUAPOIUHAMUKH
cucteM ra3 (map) — JKUAKOCTb, YKUAKOCTh — KHIKOCTh. [LJICHOYHOE TedYeHHE
KUAKOCTH, 0apOOTaK, MBUIKCHHE KaTelb )UIKOCTH B CIUIONTHOH cpejie. AKTUBHBIC
Y MHTEPaKTHBHBIC (POPMBI MPOBEACHHUS 3aHATHH (IPOCMOTP CIANHIOB IO TEKYIIEH
TeMe)

1.JIaboparopHas pabora «OrmnpeaeneHne TiAPOCTATHIESCKOTO TaBICHU)

2. JlabopatopHas pabora « OrmpenelicHHe pPEKUMa TEYCHUS BOIBI B
MWIAHAPUYIECKON TpyOe »




3. JlJabopaTtopHast paboTa « OnbITHasE AEMOHCTpaLHs ypaBHeHUs! bepHymn »

4. Jlaboparopnas pabota « OnpeeneHue IoTeph HAImopa B IPSMOM TpyOe 10 JTIHE
TpybomnpoBoaa »

Tema 5.
TpaHcniopTupoBaHue
JKUJIKOCTEHN

Knaccudukarus HacocoB. OCHOBHBIC ITapaMeTpbl HACOCOB: MPOU3BOAUTEIHHOCTD,
Hamop, momtHocth, KIIJ[. lunamudeckue (JI0MacTHBIE) HACOCHL. YCTPOWCTBO H
MIPUHIIUI JEHCTBHS IICHTPOOSKHBIX HacocoB. Pabouue xapakrepuctuku. Pabora
HEeHTpOOeXKHOTO  Hacoca Ha  cetb.  DOpMylbl  IPONOPIMOHAIBHOCTH.
YHuBepcanbHas XapaKTepUCTHKa IIEHTPOOEKHOro Hacoca. BUXpeBble M OCeBbIC
Hacochl. [IpuHIMN nefcTBHUS, KOHCTPYKUIWH W CPaBHUTENbHAS XapaKTEePHCTHKA.
OO0beMHBIC HACOCHL. YCTPOWCTBO, TPUHIUI JCWCTBUS W MPOU3BOAUTEIHLHOCTH
IMOPUIHEBLIX HACOCOB.

Tema 6.
Cxatre U IepeMenieHne ra3oB

Knaccudukamuss MammH Uil CKAaTHS W TEpeMeIleHUsS Ta3oB. [lopurHeBbie
kommpeccopsl. O0bemubIit KIT/ 1 koadduiiuent nogauu. [Tporeccsl cxxaTus rasa.
MourHocTh KOMIpeccopa. MHoTocTyreH4aToe cxxarue raza. CpaBHEHUE U 00JIACTH
MpUMe-HEHHS KOMIIPECCOPOB PA3JIUYHBIX THIIOB,

Tema 7.
HepeMeH_II/IBaHI/IC B XKKUAKHUX
cpenax

Bunel nepememmBanus. VHTEHCHBHOCTh M 3(PQPEKTUBHOCTh TMEPEMEITUBAHMS.
Mexanunueckoe nepemeninBanue. KoHcTpykuuu Memanok. Pacxon sHeprum Ha
nepemMenBanue. Pacuer Menanok.

Tema 8.
Paznenenue HEOTHOPOIHBIX
CUCTEM

XapaKkTepucTHKa HEOJHOPOAHBIX CHCTEM U CIHOCO00OB uX 0Opa3oBaHHi U
pazneneHusi. OCHOBHBIE CIOCOOBI pa3jielieHUs HEOJHOPOJHBIX CHCTEM U WX
9KOJIOTHYECKOE 3HAUCHHE.

I'paBuranmonHoe ocaxaeHue. CKOpocTh ocaxaeHus. KOHCTpYKIMM OTCTOMHUKOB
U UX pacyer.

Ilentpobexnoe ocaxnaenue. OcaautensHoe MEHTPU(PYTHPOBAHUE W ITMKIOHHBII
npouecc. Paktop pasgenenus. Kmaccudukauus nentpudyr. Konctpykunu
OCaJUTENbHBIX LEHTPU(YT U LUKIOHOB U UX pacyer.

DunbTpoOBaHUE CYCIIEH3UH O] IeUCTBUEM Tepenaja JaBieHuil. PexXUMbl U BUIbI
¢unbrpoBanus.  CxxuMaemple M HeckuMaemble  ocanku.  OCHOBHOE
muddeperunansHoe  ypaBHeHue — ¢uiabTpoBaHus. Cragum  QuIbTpOBaHHS.
OunbTpoBaNbHbIE Meperopoiku. Kimaccudukanus U KOHCTPYKIUU QUIBTPOB M HX
pacuer.

OubTpoBaHNE B MEHTPOOCIKHOM ToJe (PHIBTPOBANIBHOE IEHTPUDYTUPOBAHUE).
Konctpykinn GunbTpyromux neHTpudyr 1 ux pacyer.




DnexTpoocaxeHue razoB3Beceil . KoHCTpykuuu anekrpoocaauteneii (TpyouaTsiit
Y TUTACTHHYATBIHN ).

Mokpserii  crmoco® Ta30049HCTKH (MOKpOE TbUIey/IaBiuBaHue). KoHCTpyKImu
MOKpBIX TIBUICYJIOBUTENEH (TapenpuaThlii, HacaJAOUHBINA U T.4.). Boibop anmapara
JUIS pa3leNeHus] HEOIHOPOAHBIX CHCTEM. AKTHUBHBIE M MHTEPaKTHBHBIC (OPMBI
MIPOBEICHHUS 3aHATHH (TIPOCMOTP CIIAWIOB 1O TEKYIIEH TeMe)

CamocrosTensHast paboTa mo paszzgeny: PaboTa ¢ KOHCIEKTOM U OCHOBHOM 13
JIUTEPaTypoi, 1a00PaTOPHBIM 3aHATUSIM U K 3a4eTy B (hopMe TeCTUPOBAHUS
Pazpgen 3. 9
TemoBble POIECCH U
annaparsl
Tema 9. OcCHOBHBIE TEIUIOBBIE MPOLIECCHl W TEMIEpaTypHble CXeMbl. TeruioBoil OanaHc. 1
Termroobmen KoHmyKTWBHBIH  TEIIOOOMEH B IUIOCKOH W MIJIWHIPHYECKOW  CTEHKE.
KoHBeKTHBHBIN TEINIOOOMEH B IUIOCKOM IIOTPAaHUYHOM CJIO€ W TpyOax mpu
JaMUHApHOM U TypOyJIEHTHOM peXuMax TedeHusl. TennooOMeH ¢ TeTaMu CI0KHON
¢opmbl. TermnmooOMeH TMpH M3MEHEHHHM TEIIO(MU3NYECKUX XapPaKTEPHCTHUK
TETIIIOHOCHUTENS U ero (ha30BOro cocTOsHUS. TerooOMeH py HeMoCpeICTBEHHOM
KOHTaKTe  TeIUIOHOocuTened.  PagualMoHHO-KOHBEKTHBHAs  TEIUIOOTAAYa.
Ontumuzanus U MHTEHCH(UKAMS TerooOMeHa. AKTHBHbIE W MHTEPAaKTUBHBIC
(hopMBbI IPOBEJICHUS 3aHATHI (TIPOCMOTP CIIANIOB 110 TEKYIIEH Teme)
1. Jlabopatopnas pabota «VccienoBanue nporecca TeIIonepe1adny 6
Tema 10. I'peromue Tennonocureny. HarpeBanue BOASIHBIM IapOM M IIapAMU OPraHUYECKUAX 1

[IpoMBITIIEHHBIE CTTOCOOBI
Mepelavyn Teria

TerioHocutened.  HarpeBanume  BoJoOW, OpraHMYeCKUMH, HOHHBIMH U
KUJKOMETANIMYECKUMU TEeIUIOHOCUTENsIMU. HarpeBanue TOMOYHBIMHM Ta3aMud U
3JEKTPUYECKUM TOKOM. OxJaxaaromue TermtoHocutean. OxiaxaeHue BOJ0N U
BO3AyXxoM. OXJaxkIeHHe JbJAO0M, HCIAPEHHEeM HU3KOKHITANINX KHUIKOCTeH U
XJaJ0areHTamu.

TenmooOMmennass anmapatypa. Krnaccudukanus TermoOOMEHHBIX —ammmapaToB.
Konctpyxiun pEeKyTIepaTHBHBIX TETI000MEHHUKOB (KO)XyXOTpyOHBIX,
IBYXTpYOUaTelX H T.O.). KOHCTPYKIIMM CMECHTENbHBIX M pPEreHepaTHBHBIX
TeruIooOMeHHUKOB. MeToarnka pacuera TEIUIOOOMEHHHWKA. AKTHUBHBIE U
MHTEPAKTUBHBIC (DOPMBI MPOBEACHUS 3aHATHH (IPOCMOTP CIIAWIOB IO TEKYyIIeH
TEeMeE)




Tema 11. Crioco0Os1 BeimapuBanus. Kiaccudukanys 1 KOHCTPYKIMH BBIIAPHBIX aIlllapaToB. 1
Brinapusanue CxeMbl MHOTOKOPITYCHBIX BRITIAPHBIX YCTAaHOBOK. MaTepHaNbHBIA U TEIUIOBOM
OanaHchl BBIMTAPHOW yCTaHOBKHU. TemreparypHblie motepu. CiocoOb
pacnpenesneHus MoJjae3Hol pa3sHOCTH TeMIIEpaTyp Mo Kopmycam. Meronuka
pacueTa MHOTOKOPIYCHO# BBITAPHO# YCTaHOBKH.
CamocrosTenpHas paboTa 1o pasuerny: PaboTta ¢ KOHCIIEKTOM W OCHOBHOM 13
JTUTEpaTypoOH, TaAOOPATOPHBIM 3aHATHSAM M K 3a4eTy B hopMe TeCTUPOBAHUS
Paspea 4. 12
MaccooOMeHHBIE TPOLECCH U
anmapaTsl
Tema 12. ®a3oBble paBHOBECHs. YpaBHEHHS MarepHalbHOro OanaHca, pabounx u 1
MaccoobmeH PaBHOBECHBIX JIMHMNA. Moaudukanuyn ypaBHEHHH Maccolepeaayd: OCHOBHOE
ypaBHEHHE Maccorepenadd, oObeMHbIe KO3(PQHUIMEHTBI MaccooTaAayn U
Maccoliepeiayr, YHCJIO M BBICOTA EAWHUI[ MepeHoca. AHaJOTHs Temo- Hu
MaccooOMeHa. YTpolleHHbIe MOAenr MaccooTaadyn. Kiaccuduxanuss 1 OCHOBBI
pacuera MaccoOOMEHHBIX ammapaToB. TEeXHOJIOrMYeCKHH pacyeT ammapaToB C
HETPEPhIBHBIM KOHTAaKTOM (ha3, TEOPETUYECKUE Tapeikd, 3PPEKTHBHOCTH IO
Mepopu, aHamuThdeckuié M rpaduUyeckuil CIOCOOBI OMpEAeNeHUsT YHCia
TapesoK. AKTUBHBIE Y MHTECPAKTHUBHBIE (DOPMBI MPOBEICHUS 3aHIATHN (TIPOCMOTP
CJTAlJIOB 10 TEKYIIEH TEME)
Tema 13. Oo6mue cBeneHus, cxema ycTaHOBKH. PaBHOBecue mpu abcopOimu, 3akoH | eHpu. 1
AOGcopOrmus [IpsAMOTOK H MPOTUBOTOK: YpaBHEHHE paOOYMX JIMHUH, MHHMMAaIbHBIA U
ONTUMAaJbHBIN pacxon abcopOenta. Konctpykumm abcopbepoB. AKTHBHBIE U
UHTEPAKTUBHBIC (DOPMBI MPOBEACHUS 3aHATHH (IPOCMOTP CIIAWIOB IO TEKYyIIeH
TeMe)
Tema 14. OO6uwme cBenenus. PaBHoBecue B cucTeme nap — JKUAKOCTb, 3aK0H Payist. [Ipocras 1
ITeperonka IIEPEeroHKa, IMeperoHka ¢ jaeduermanueidi, cCXeMbl YCTaHOBOK. Pektudukarms.

CxeMbl yCTaHOBOK HETIPEPHIBHOM M TIEpHOAMYECKON pekTrdukannu. HempepriBHAS
OuHapHas pekTH(UKaIMs: MaTepUalbHBIA OalaHC, HOMYIICHUs, paboune JTUHHH,
MHUHHUMAaJIbHOE M ONITUMaJIbHOE (DJICTMOBBIC YHKCIIA, TEIIOBOM Oananc. OcoOeHHOCTH
MEPUOTNIECKON pekTuhUKanmuu. PexTudukams MHOTOKOMIIOHEHTHBIX CMECEH.
OKCTpaKTUBHAs U a3e0TportHas pekTudukaiys. CxeMbl ycTaHOBOK. KoHCTpyKInn
peKTU(UKAIIMOHHBIX KOJIOHH. AKTUBHBIE M WHTEPAKTUBHBIC (POPMBI MIPOBEICHHUS
3aHATHH (IIPOCMOTP CIIAMIOB IO TEKYIIEH TeMe)
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1. JTabopatopnast paboTa «PekTuduxanms»

Tema 15.
OKCTpaKIus

O0mue cBeneHusi. CxeMa YCTaHOBKH, pPaBHOBECHE B CHCTEME KHIKOCTh —
KUIKOCTh. OIHOCTYIIEHYaTash SKCTpPaKIHSA, MaTepHabHBIA OamaHc, pabodas
nvHUSA. MHOTOCTyIeHUaTass TepeKpecTHass W TPOTHBOTOYHAS HENpepbIBHAS
aKcTpakiusa. KOHCTPYKIMH KHUAKOCTHBIX SKCTPAKTOPOB. ODKCTPAarupoOBaHHE B
CHUCTEME TBEpJOC TEI0 — JKUAKOCTh, KHHETHKAa IMpoIlecca, amnmapaTypHoe
odopmieHne. AKTHBHBIE W WHTEPAKTHBHBIC (OPMBI IPOBENCHUS 3aHITHI
(TIpOCMOTp CHAMIOB IO TEKYIICH TEME)

Tema 16.
Cymika

OO6mue cBenmeHus, BHUABI CymKH. [lapaMeTpbl BIaXHOTO BO3AyXa, AMarpaMma
COCTOSIHUSI, U300pakeHHe MporieccoB. PaBHOBecHe pu cynike, POpMbI CBS3H BIaru
C MarepualioM. MarepuanbHbId U TETUIOBOW OajlaHChI, JIMHUS PEATbHON CYIIKH.
Kunernka mpomecca. Kimaccudukarusi 1 KOHCTPYKIIUM CYIIWIOK. AKTHBHBIE U
HHTEPAKTUBHBIC (DOPMBI MPOBEACHHUS 3aHATHH (IPOCMOTP CIIAWIOB IO TEKYyIIEH
TeMe)

Tema 17.
AncopOrnus

O6mme cBenenms. PaBHoBecue mpu amcopOrmu. KuHeTnka mporecca, CXeMbl H
cTamuu mporecca ajacopouun. Knaccupukanus W KOHCTPYKIHH aicopOepoB.
HNonooOMeH. AKTHBHBIE M WHTEpakTHBHbIE (OpPMBI TPOBEICHHUS 3aHATHN
(IpocMOTp CIAaiIOB MO TEKYyLIeH TEMe)

CamocrosiTenpbHas pabotra 1o pasmeny: Pabora ¢ KOHCIEKTOM M OCHOBHOU
JTUTEPaTypol, MOATOTOBKa K 1abOpaTOpHBIM 3aHATHAM K 3adery B Qopme
TECTUPOBAHHUS

13

KoncyapTanun

Bcero:

100
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4.1.

4. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILIUHBI

TpeGoBanuss K  MHHMMAJIBHOMY  MAaTepPUAIbLHO-TEXHUYECKOMY

odecreyeHn 0
1. Ayaropus 106- B «JIaGoparopust TermioMaccooOMEHHBIX TTPOIIECCOBY:

JlaboparopHasi ycTaHOBKA JJII UCIIBITAHUS PA3IMYHBIX KOHCTPYKIIMHA TEIII000MEHHUKOB.
JlaGopaTopHasi yCTaHOBKA IO PeKTU(UKALIUH.

Bupryanpabie 1abopaTopHbIE paOOTHI 110 THIPABIUKE.

OBepXdI-MPOEKTOP.

DKpaH Ha TPEHOTE.

Hoyt6yk hp500: Centrino Pentium M 740 (1730/533/2048) 1915GM.512Mb
Komneiorep ABAKUS 1H67 / 13-2100 / 2x4Gb / 500Gb / DVD / CR /K /M / 450W /
E2343F2 / W7Stx - 11mr.

Kommnsrorep(st) ¢ Beixogom B «IHTEpHET».

[Iporpammuoe  oGecrieuenue: Windows7, MicrosoftOffice 2007, AHTHBHpYC
Kacnepckoro.

2. Aynuropus 123- B « JJaboparopusi THAPABINKH U THAPABINYECKUX MAITHH!

JlaGopaTtopHsbiii cten «[ mapocTaTukay.

JlaGopatopHsblii crena «l'maponuHamuka» C BXOISMIIMMH B HEro 4 HCCIEAYEeMBIMHU
monyisimu: «lloTepu Hamopa mo JuiMHE B Kpyriiod TpyOe»; «IloTepum Hamopa Ha
BHE3AIHOM pacuIMpeHun»; «Jlnarpamma beprymnm»; «PeKuMbl TEUCHUS .
JlaGopaTopHasi yCTaHOBKa JJIsl ONIPECIICHHUS XapaKTePUCTHUKHU LIEHTPOOEKHOT0 Hacoca:
JlaGopaTOpHO - TIPOMBIIUICHHBIA KOMIUIEKC «YacTOTHO-perynmupyemMslii  MPUBOJI
HACOCHOM CTaHIIUH)

3. Ayaurtopus 121- B «JlabopaTopus mpoieccoB U anmnaparoB XUMHUECKONW TEXHOIOTHI:

CTCHI[ CHUCCICAOBAHUC TUAPOAUHAMUKN 3CPHUCTBIX MaTCPHUATIOB).

YcraHoBKa IS W3YYEHHS TEIUIOOOMEHHOTo Iporiecca B KOXYyXOTpyO4aTom
TEIUIOOOMEHHUKE.

YcTaHoBKa 7151 ONpEACTICHUS PEKUMOB PaOOThI HACAJOYHON KOJIOHHBI.

VYcraHoBKa Ui M3y4deHHs Tpoliecca pekTHHUKanuu (paszgereHue OMHApHOW CMecH
ATWJIOBBIM CIIUPT — BOJIA).

Annapat APH-2.

[TepememmBaroniee ycrpoiictso [13-8100.



4.2. MuopManiuoHHO-MeTOAUYEeCKOE o0ecneueHne 00yueHus

OcHoBHas JauTeparypa:*

[Ipu wuszydyenun pgucuumuHbl OILO7 «IIpomeccbl M anmaparbl XUMHYECKHX

TEXHOJIOTUH »
VICIIOJIB30BATh CIEAYIOUIYIO JIMTEPATYPY.

OcHOBHBIE HCTOYHHUKHM HH(OpMAINHU

KoJ-Bo 3Kk3.

1.bapanos,/[.A. [Ipoueccsl U anmapaTbl XUMUYECKOM
TEXHOJIOTHH [ DNEKTPOHHBIN pecypc]: yueOHoe mocoodue. — 2-¢
u3f.,crep.- C.I1.6.: U3narrenscTBo «Jlanby, 2018. —408c. —
(YueOuuku mis By3oB.CrenuanbpHas TuTeparypa). Pexxum
nocryna: https://e.lanbook.com/reader/book/98234/

OBbC «Jlauby»
https://e.lanbook.com/reader/
book/98234/ octym ¢
10001 TOYKU UHTEpHETa
nocie perucrpaunu ¢ [P-

anpecoB HXTU.

2.006mumit Kypc IpoIeCCOB U allapaToB XUMHUYECKON
TEXHOJIOTUU [ DnekTpoHHbIi pecypc] / Ilox pen. B.I'.
Aviamreiina: YueOnuk B 2 kuurax. B.I.AliHmTelin,
M.K. 3axaposB , I".A. HocoB .- M: bunom, 2014.-1758
C. .- Pexum nocryna:

http://znanium.com/bookread2.php?book=518458 ,
1o mapouro.- ObC «Znaniumy»

OBC «Znaniumy
http://znanium.com/bookread
2.php?book=518458. Jloctyn
¢ 000 TOYKN HHTEPHETA
nocie perucrpaunu c [P-
anpecoB HXTH.

3.CucteMHbIN aHaIU3 MPOIECCOB U anmapaToB
XUMHUYECKON TEXHOJIOTHH : yueo. mocobdwue / D./1.
NBanuuna, E.C. YUepnskona, H.C. benunckas, E.H.
MBamkuHa ; TOMCKHUI TTOJUTEXHUYECKUM
yHUBEpPCUTET. - ToMck : 3a-Bo Tomckoro
MOJUTEXHUYECKOTO yHUBEpcuTeTa, 2017, - 115 c.-
ISBN 978-5-4387-0787-5. - TekcCT : 31€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1043896
. — Pexxnm noctyna: 1o noamnucke.

9BbC «Znaniumy»
https://znanium.com/catalog/p
roduct/1043896 . [loctym ¢
1000 TOUKU UHTEpHETA
rociie perucrpaunuu c IP-
anpecoB HXTU.

Jlononnumenvnaa numepamypa
B xauecTBe HOMOTHUTEIBHBIX UICTOYHUKOB
uH(pOpMAaIUU PEKOMEHIYETCS UCIIOIb30BATh

CJIEIYIOIIYIO JIUTEPATYPY:

JlonoiHUTEIbHBIE UCTOYHUKHA HH(MOPMAUHU

KoJ-Bo k3.

1. Xumudeckast TEXHOJIOTHUS ;| y4eOHO-METOINIECKOE
nocobue / cocraButenu A. B. KnemenTtreBa. —
Mocksa : Aii [Iu Ap Menua, 2022. — 146 c. —
ISBN 978-5-4497-1439-8. — TeKcT : 3JIEKTPOHHBI
// Hudposoit oOpazoBatenbHblil pecypc IPR SMART
: [caitT]. — URL:
https://www.iprbookshop.ru/116372.html . —
Pexxum moctyma: 11 aBTOpU3HP. TOJIB30BaTENEH. -
DOI: https://doi.org/10.23682/116372

9BC «IPR SMART»
https://doi.org/10.23682/1163
72 Hoctym ¢ 1r000# TOYKH
WHTEpHETA MOCTe

peructpanuu ¢ [P-agpecos
HXTHU

B Ka4€CTBC€C OCHOBHBIX HCTOYHHKOB I/IH(I)OpMaLII/II/I PECKOMECHAYCTCA
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https://e.lanbook.com/reader/book/98234/
https://e.lanbook.com/reader/book/98234/
https://e.lanbook.com/reader/book/98234/
https://doi.org/10.23682/116372
https://doi.org/10.23682/116372
https://doi.org/10.23682/116372

2.TapaHoBa, JI.B. MamuHs! 1 annaparsl 3BC «Jlanby»
XHMHYECKUX TMPOU3BOICTB : ydeOHoe mocobue / JI.B. |https://e.lanbook.com/book/2
TapanoBa. — TioMens :TioM[HI'Y, 2011. — 200 c. (8330 octyn c n060i TOUKU

— ISBN 978-5-9961-0317-1. — Tekcr : UHTEPHETA Iocie
3JIEKTPOHHBIH // DNeKTPOHHO-OUOIMOoTEUHAS peructpauuu ¢ [P-agpecos
cuctema «Jlanpby : [caiit]. — URL: HXTHU

https://e.lanbook.com/book/28330 . — Pexum
JOCTyNa: IJisl aBTOpPU3. NOJIb30BaTeNeM.

3.ImanueBa, JLI'. Tlpoueccel W  amnmaparsl 35 9k3.B OubI.0TH.
XMUMHYECKOH TEXHOJIOTUU: METOAUYECKUEe yKa3zaHus /

JIL.I. SImanueBa, b.A. SmanueB.- HuxkHekaMck:

HXTH, 2014.-74 c.

4. Py3anoBa, M.A. Ipoiiecchl 4 annaparsl 3alllUThI 40 3k3. B 6ubn.0TA.

OKpYXarollleld cpebl: yueOHO-MEeTOIUUECKOE
mocobue \ M.A. Py3anosa, I'.P. [TaTpakoBa. -
Huxnexkamck :HXTHU ®I'BOY BIIO
«KHUTY»,2016.-122 c.

InekmponHvle ucmouHUKU UHGopmayuu

Ilpu usydyenuu nucuumnubdbel EH.07 «lIpouyeccot u annapamor xumuueckux
MexHOo02uil» UCII0JIb30BaHHEe 3JIEKTPOHHBIX HCTOYHUKOB HHGOPMALUH:
OBC «JIanb»:Pexxum nocryna: https://e.lanbook.com
3BbC «Znanium.comy»: Pexxum nocryna: http://znanium.com/
3BC IPR SMART: Pexxum nocryna: http://www.iprbookshop.ru/

Cospemennvie npogheccuonaibHole 0a3vl OAHHOLIX U  UHDOPMAYUOHHDbIE
CRpABOUHbIE CUCTHIEMDBL.

HayuHnas anektpoHHas 6ubnuoreka [DneKTpoHHBIR pecypc|. — Pexxum moctyna:
http://elibrary.ru/defaultx.asp, cBo60aHBIH.

®enepalbHbIH LIEHTP HH(OPMALIMOHHO-00pa30BaTeNIbHBIX PECYPCOB
[QnexkTponHsIit pecypc]. — PexxuM moctyma: http://fcior.edu.ru/, cBoGoaHbIN.

HNHbopmanoHHbIe CIPAaBOYHBIE CUCTEMBI:

CnpaBouno-npaBoBas cuctema «I’APAHT» Jloctyn cBobonHbIi: www.garant.ru
CnpaBouHo-npaBoBas cuctema «KoHcynbrantlImtoc» Jloctyn cBoOOmHBIN]:
www.consultant.ru

CoraacoBaHo:

3aB. OTAENIOM ﬂ}; Tapacosa B.A.
o 6ubMoTEUHOMY

00cTy>KMBaHHUIO
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
YYEBHOU JUCIIUITJIMHBI

Pe3ynbraTsl 00y4eHus: — 3TO GOPMYIUPOBKH TOTO, YTO UMEHHO J0JDKEH 3HATh, IOHUMATh
W/WIHM B COCTOSIHUU MTPOJEMOHCTPUPOBATh 00YJarOMIMIACs 110 OKOHYaHUU TPOrPaMMbl 00yUIEeHHS.
KoHTpomnb 1 0O1IeHKa pe3yIbTaTOB OCBOCHHS YU€OHOH TUCIMILIMHBI OCYIIECTBISIETCS IpenojaBareiem
B IIPOLIECCE MPOBEACHUS MTPAKTUUECKUX 3aHATUN U JaOOPaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE
BBINOJIHEHUS 00YYaIOUIMMHCS UHANBUYAIbHBIX 33/1aHUH, TPOEKTOB, UCCIICTOBAHHA.

Pe3yabTarsl 00yueHust

(ocBOeHHBbIE YMEHUS, YCBOCHHbIE 3HAHHUS,

ONBIT AeSITeJILHOCTH)

OCBOEHHbBIE YMEHUSL:

YMETh YUTATh, BHIOUPATH, U300paKaTh U
OMKCHIBATH TEXHOJIOTHYECKUE CXEMBI;
YMETh BBINOJIHATh MaTepUaIbHbIC U
HSHEPreTUYECKHUE PacyeThl MIPOLIECCOB U
amnmaparTos;

YMETH BBITIOJIHATH PACYETHI XapaKTEPUCTHK
Y TIapaMeTPOB KOHKPETHOTO BHJIA
000OpyI0BaHUS;

yMeTh 000CHOBBIBATH BEIOOP KOHCTPYKIIHH
000pyI0BaHUS ISl KOHKPETHOTO
MIPOU3BOJICTBA;

YMETh 00OCHOBBIBATH 11€71€CO00PA3HOCTD
BBIOPAHHBIX TEXHOJIOTHYCCKUX CXEM;

YMETh OCYIICCTBJIATD HOI[60p CTaHIapPTHOI'O

obopynoBanus 1o karaysoram u ['OCTawm;

®opMBbI 1 METOAbI KOHTPOJISI M OIlEHKH

pe3yJbTaToOB 00yUeHUsI

OtyeT 1o 1abopaTopHOI paboTe, TECT
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Y CBOCHHBIEC 3HAHUS:

3HATh KJIACCU(PUKALINIO U (PUZHKO-
XUMHUYECKHNE OCHOBBI ITPOIIECCOB
XUMHYECKOM TEXHOJOTUM;

3HATh XapaKTePUCTUKH OCHOBHBIX
MPOIECCOB XUMUUYECKON TEXHOJOTHHU:
TUAPOMEXAHUYECKUX, MEXaHUYECKUX,
TETJIOBBIX, MACCOOOMCHHEIX

3HATh METOJUKY pacueTa MaTepHuaIbHOTO H
TEIJIOBOTO 0aJTaHCOB MPOIIECCOB U
arraparos;

3HATh METOJIbI pacyeTa W MPUHIIUIIBI BEIOOpA
Y BCIIOMOTaTeJIbHOTO TEXHOJOTHYSCKOTO
000pyI0BaHUS;

3HATh TUIINYHBIC TEXHOJIOTHYECKHE
CUCTEMbI XUMHUYECKHUX MTPOU3BOCTB U UX
anmapaTtypHoe 0(hOpMIICHHE;

3HaTh OCHOBHBIE THUIIbI, YCTPONCTBO U
MIPUHIINI IEUCTBUS OCHOBHBIX MalllMH U
arrnapaToB XUMUUYECKUX MTPOU3BO/ICTB;
3HATh MPUHIIUIBI BHIOOpA anmapaToB ¢
Pa3IMYHBIMU KOHCTPYKTUBHBIMU
0COOCHHOCTSIMHU.

OtyeT 1o 1abopaTopHO paboTe, TECT
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