[lokyMeHT nofinMcaH NpocToit 31EKTPOHHOI NOANMUChIO
WUHdopmaums o Bnagenbue:
®U1O: MakcumoB Anekcelt bopucosmy
ﬁo’”‘HOCTb: ﬂ"'pe”oogp 5‘;33@??;%@%%%%%%5 CIIET'O OBPA30BAHMS POCCUMCKON ®EJIEPALTUHN
ata nognucanus: 08.07. 23:
Ae OEJIEPATIBHOE TOCYIAPCTBEHHOE ABTOHQMHOE OBPA3OBATEJTBHOE YUPEXIEHHE BBICIIETO OBPA3OBAHNSI
YHUKa/bHbI NpOrpaMMHBIN Kii0u:

8db180d1a3f02ac9e60521a567274273VQEKOBCKHUI MOJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKMUI ITIOJIUTEX)

(DaKy.]'IBTCT XAMHUYECKON TEXHOJIOTUH U OMOTEXHOIOTHHU

sz, YTBEPXKIAIO

- Jexan,

25§/ A.C. Cokonos /

«26».dhesparis 2026 r.

PABOYASA ITPOI'PAMMA JUCHUII/IMHbBI

«TexHoyiorHYECKHE MPOIECCH] H 000PYI0BAHUE OTPACTH»

Harmpanenue noaroroBku
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0DecredeHne
MAIIMHOCTPOUTEIbHBIX MPOU3BO/ICTB

[Tpoduns
KomnbroTepHoe npoekTHpoBaHue 000py/10BaHNS M IPOU3BOICTB

Kamudukarus
bakanasp
dopMbl 00yUeHUS

Ounas

Mocksa, 2026r.



Pa3zpaborunk(u): /

JloueHT, K.T.H 7 v /Muporosa O.B. /
{."

CoracoBaHo:

3aBenyrouuii kageapoit «AnmapatypHoe opopmIiIeHHE U aBTOMATU3AIUS TEXHOJIOTHYECKUX IIPOU3BOICTB
umenu npodeccopa M.B.I'erepanosay,

—  /A.C.Kupcanos/




Conep:kanue

1. [enu, 3a1auu ¥ MIaHUPYEMBbIE pe3yIbTaThl 00yUEHUS IO JUCITUILTHHE 4
2. MecTo AUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MporpaMmbl 4
3. CtpykTypa 1 cofep:kaHue JUCIUTLIAHBI 4
3.1. Bunasl yueOHOM pabOTHI U TPYIOEMKOCTh 4
3.2. Temaruueckuit mIaH U3y4CHUS TUCIIUTUIMHBI 6
3.3. ConepkaHue TUCITUTUTAHBI 7
3.4. Temaruka ceMUHAPCKUX/TPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUN 7
3.5. Temaruka KypCcOBBIX MPOEKTOB (KYpCOBBIX padOT) 7
4, YueOHo-MeToan4ecKoe U HHPOpMAITMOHHOE 00ECTICUCHHE 7
4.1. Hopmartusnbie nokyMeHThl 1 ['OCTo1 7
4.2. OcHOBHas IMTEpATypa 7
4.3. JlomomHUTEIBHAS JIUTEPATYPA 7
4.4. DnexTpOHHbIE 00PA30BATEIbHBIE PECYPCHI 8
4.5. JluneH3noHHOE U CBOOOTHO PACTIPOCTPAHIEMOE IPOTPaMMHOE oOecrieueHne 8

4.6. CoBpemeHHbIE MPOQeCcCuOHATbHBIC 0a3bl TAHHBIX U UH(POPMAITMOHHBIC

CIIPABOYHBIE CHCTEMBI 8
5. MatepuanbHO-TEXHUYECKOE OOecTieueHne 8
6.  Meroauueckue peKOMEH AN

6.1. Meroaudeckue peKOMEH AN JIJIs TIPETIoAaBaTe s 10 OPTaHU3aIuu O0yICHHUS
8

6.2. MeTroandeckue yKa3zaHus ISl 00yJarOIIUXCs TI0 OCBOSHUIO TUCIIUIUIMHBI

1. DOoH/| OLIEHOYHBIX CPEICTB

7.1. Metoabl KOHTPOJIS U OIICHUBAHUSA PE3YJIbTATOB 00yUEHHUS

7.2. lllxana v KpUTEpPUH OIECHUBAHUS PE3YIHTATOB O0YUCHUS

O © © ©O© 0

7.3. OleHoYHBIC CpPENICTBA



4

1. Hean, 3212494 U IVIaHUPYeMble pe3yabTAaThl 00yUeHusl N0 JUCHUIITTHHE

K ocHOBHBEIM OeJIsiM OCBOCHU S JUCHUMITIIMHBI «TexHOMOrNUeCK1e IIpoHeECChl 1 O60py,Z[OBaHI/Ie
oTpaciiny CICAYET OTHECTHU:

.— NOATrO0TOBKA CTYACHTOB K ACATCIbHOCTU B COOTBETCTBUU C KBaHH(bHKaHHOHHOﬁ
XapaKTepHCTHKOﬁ I10 HaIIpaBJICHUIO,

.— IIO3HAHUE MOHITHUM U MPUMCHCHUS TPOLCCCOB U allllapaTOB XUMHYECKOM TCXHOJIOI'HH, a
TaxKoKC MCTOJ0B UX pacqéTa n I/IHTeHCI/I(bI/IKaHI/II/I.

K ocHOBHBIM 3a7auaM OCBOEHHUS JUCHUIUIMHBI «TeXHOJIIOrn4eckue
000pyZI0BaHUE OTPACIIN» CIETYET OTHECTH:

— IpUOOpETEeHHE TEOPETUUYECKUX 3HAHWM IO IpolieccaM M almaparaM XUMHYECKOMN
TEXHOJIOTUH, HEOOXOAUMBIX JUIsl U3Y4EHUS TUCLUILINH PO(UIBHON MOIrOTOBKH;

— OCBOEHUE CTYJICHTAaMU HAaBBIKOB PELICHUS PUKJIAIHbIX 33/a4;

— wu3y4YeHHe paboTHI anmapaToB I MPOBEICHHS THIPOMEXAaHHUECKUX, TEIUIOBBIX W

MacCOOOMEHHBIX IIpoIecCCOB.

IpOIIECCHl |

OO6yuenue no aucuumiuHe «TexHomornyeckue npoueccbl 1 000pyAOBaHUE OTPACIIN»
HaIpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAIOIIUXCS CICAYIOMINX KOMITETSHIINH:

Koa 1 HanmMeHoBaHHue KOMIIETEH U NuaukaTopsbl 10CTHKEHUS

KOMIIETEHIIUH
OIIK-5 Cnocoben ucmnoab3oBatk ocHoBHble | MOIIK-5.1. 3HaeT OCHOBHEIC
3aKOHOMEPHOCTH, JCHCTBYIOIIUE B MIPOIIECCe | 3aKOHOMEPHOCTH, JCUCTBYIOIIME B TpOIllecce
M3TOTOBJICHHUS MAITMHOCTPOUTEIBHBIX HM3TOTOBJIEHUS MAaITHHOCTPOUTEIIbHBIX

u3nenuii Tpe0yeMoro KauecTna, 3aJaHHOTO
KOJIMYECTBA MPU HAUMEHBIIINX 3aTpaTax
00IIIeCTBEHHOTO TPYAa

u3nenuii TpeOdyemMoro KayecTrBa, 3aJlaHHOTO
KOJIMYeCTBa INpHM HAMMEHBIIMX 3aTpaTax
00111eCTBEHHOTO TPY/ia

NOIIK-5.2. Hcnone3yer OCHOBHBIE

3aKOHOMEPHOCTH, JEHCTBYIOIINE B TPOIECCE
W3TOTOBIICHUS MAaIIMHOCTPOUTETHHBIX
u3nenuii  TpedyeMoro KadecTtBa, 3aJlaHHOTO
KOJIMYECTBA TMpPH HAMMEHBIIUX 3aTparax
00111eCTBEHHOTO TPY/ia

HOIIK-5.3. Bmageer HaBBIKAMH
W3TOTOBJICHHS MAaITTHOCTPOUTEITHHBIX
uznenuii TpeOdyemMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA MPU HAUMEHBIIINX 3aTpaTax
0011IeCTBEHHOTO TPYAa

2. MecTo TUCHUIUINHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOTrPaMMbl

Hucnunnuna «TexHONIOrHYecKue MpOoIecchl W 00OpYAOBaHHUE OTPACIN» OTHOCUTCS K YYEOHBIM
JTUCIUTIIMHAM 00s3aTenbHOM dactu Onoka bl «Jluctunmuubl w1 Momaynw» oOpa3oBaTeIbHOM
nporpaMMbl «KOMITBIOTEPHOE TIPOSKTUPOBAHNE O00PYTIOBAHUS M IIPOW3BOJICTBY HAIPABICHUS
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHUECKOe OOecleyeHrne MalIHHOCTPOUTENbHBIX MPOU3BO/ICTB,
KkBan(UKanus (CTENeHb) — OaKaIaBp.

OcBoeHne AUCIUTUIHHBI « TeXHOJIOTHYEeCKUE MPOIECCHl U 000PYAOBaHUE OTPACIN» B 5-M CEMECTpe
HEOOXOIUMO JIJIsl TIOCTEAYIOIIET0 OCBOCHHS MUCIHUIUINH «KOHCTPYKTOPCKO-TEXHOIOTHUECKOE



o0ecrieueHHEe MPOCKTUPOBAHUS  MAIMH

oTpaciu

obOecrcucHue IMPOCKTUPOBAHHUA aAIIIIApaATOB OTPACIIHA ».

», «KOHCTPYKTOPCKO-TEXHOJIOTNYECKOE

3. CTpyKTypa U cofep:KaHue TUCIUINTHHbI

OO11ast Tpy1I0EMKOCTh TUCIMILIMHBI COCTaBIIsIeT 4 3aueTHBIX eAnHuUIbI (144 gaca).

3.1  Buabl yueOHO¥ padoThI M TPY10eMKOCTh

3.1.1. Ounas ¢popma oOyqeHust

Ne Bt yacomo padors KoauuecTBo Cemectpbl
n/n 4acoB 4 5
1 | AyauTopHble 3aHATHS 72 36 36
B ToMm uucre:
1.1 | Jlekuun 18 9 9
1.2 | CemMuHapCcKHe/IPaKTHUECKUE 3aHSATHS 18 9 9
1.3 | JIaboparopHbie 3aHATHUS 36 18 18
2 | CamocrosiTesqibHast padoTa 72 36 36
B ToMm uucie:
2.1 | I[loaroroBka K NpaKTUUECKUM U
n1a060paTOpPHBIM
3 | IlpomexyTOoUYHAsI aTTEeCTALMA
3auet/aud.3auer/sK3aMeH 3auyer 3auyer 3auer
Hroro 144 72 72

3.2 TemaTu4eckni NJIaH U3yYEeHUSA TUCUUITHHBI

3.2.1. Ounas Gpopma 0OydeHHs

TpyaoemkocTs, yac

AynurTopHas pabora

d
MOCT
Ne Pa3znennl/TeMbl €MUHAp 6 amoe
. e — cxue/ | 200PaT| paKTH osITe
cero | exmm OpHBIC | UecKasi | bHasd
MIPAKTHY
u 3aHSTH | IOArOT| padoT
€CKHe
o OBKa a
3AHATHS
11 | Ilpeamer, 3a1auu ¥ pojb Kypca. 11 2 2 3 4
1.2 | TTonsitue 0 MOJIENIN n| U 2 2 3 4
MOACINPOBA-HHUH ITPOLCCCOB.
1.3 Knaccudukanus aucnepcHeix | 11 2 2 3 4
IBYX(a3HBIX CUCTEM.




1.4 | CtpyKTypHBIC XapaKTEePUCTHUKN OCAIKa 10 1 1 3 5

1.5 | Kuneruka IPaBUTALMOHHOTO 10 1 1 3 5
OCaKJICHUS.

1.6 | Kuneruka neHTpoOEKHOT0 OCAKIACHUS 10 1 1 3 5

1.7 | DnexkTpooducTKa ra3os. 9 1 1 2 5)

1.8 IlceBnooxmxenue: OCHOBHEIE 9 1 1 2 5
MOHSATHSI, 00J1aCTh TPHUMEHCHHS.

1.9 | [lepememuBaHue B )KUIKUX Cpeax, 9 1 1 2 5
o0JacTu MPUMEHEHUS U OCHOBHBIC
XapaKTCPUCTHUKH.

1.10 | OcHOBHBIC IOHATHS U ONPEACICHHUS. 9 1 1 2 5
Cnioco6bI pacipoCcTpaHEeHHUsI TETUIOTHI.

1.11 | Temnoornaua. 3axkoH HeroToHa. 9 1 1 2 5

1.12 | Ompenenenue cpeaHe ABIKYIIEH 9 1 1 2 5)
CHJIBI TEILIOBBIX MPOIIECCOB.

1.13 | Haepesanue. OCHOBHBIC CBE/ICHUSI. 9 1 1 2 5
HarpeBaHue BOJSHBIM ITApOM

1.14 | HarpeBaHue TONOYHBIMH ra3zaMu 9 1 1 2 5

1.15 | MHorokpatHoe BbIlIapUBaHUE. 9 1 1 2 5)

Hroro| 144 18 18 36 72

3.3  Conep:xkanue TUCHHUILIMHBI

Tema 1. [Ipenmer, 3aaun ¥ posib Kypca. CriocoObl KilacCU(pHUKAIUU OCHOBHBIX IPOIECCOB
XUMHAYECKON TEXHOJIOTHH 110 OopraHu3alyru IMpoucCCOB U 10 3aBUCUMOCTH UX ITApaMETPOB OT
BpeMeHu. KuHeTnka mporiecca: JBUKYINAs CHila MPOIecca, CKOPOCTh, COMPOTUBIICHHE.
Kunetnueckast kmaccuukaius OCHOBHBIX MPOIIECCOB M ammaparoB. Cxema TeXHOJIOTHYECKOTO
pacyera anmaparos.

Tema 2.[ToHsiTve 0 MOAETM U MOAETUPOBAHUU MIPOLIECCOB. MOJENIN CTPYKTYpBI IOTOKOB B
arnmapaTtax HeIpepbIBHOTO AEHCTBU. [I[pUHIMIIBI M TpUMEpPBI IOCTPOCHMS MAaTEMAaTHYECKON
MOJIeNU Tpoliecca. Y paBHEHUs THPOMEXaHUKH BA3KOH HecxknuMaeMon sxuakoctu. [Tonodue
nporieccoB. OCHOBHBIE TeopeMbl moaoous. Yucna rugpomexannyeckoro nogodus. [Ipaktuueckoe
3Ha4YeHHEe TEOPUH MOA00HUS.

Tema 3.Knaccuduxanus nucnepcHbix 1Byx(da3Hbix cucteM. OCHOBHbIE THAPOMEXAHUYECKUE
nporeccel. MaTepualibHbIN 0anaHc THAPOMEXaHUYECKUX NTPOLECCOB. Dunbmposariue. OCHOBHbIE
noHATUs. OCHOBHOM KMHETHUYECKUH 3aKOH (uiIbTpoBaHus. PexumMbl puabTpoBanus.

Tema 4. CTpykTypHbIE XapakTepucTHKu ocajka. [IpombiBka ocanka. Knaccudukanus GpuiabTpos.
VYceTpoicTBO ra3oBbIX GUIBTPOB. Y CTPONCTBO KUAKOCTHBIX (PUIBTPOB NEPUOANUECKOTO U
HENpepbIBHOTO JieiicTBUsA. CXeMa UX TEXHOJIOTHYECKOro pacyera. Kunernka neHTpoOeKHOTo
¢mipTpoBanus. KoHCTpyKIMU 1 cxeMa pacueTa (puiabTpyrOUX HEeHTPUPYT.



Tema 5. KuHeTuka rpaBUTallMOHHOIO OCAX/I€HUS. Y paBHEHUE IBUYKEHUS YACTHULIBI TIO]] IEHCTBUEM
cuitel TshkecTH. Kimaccudukanus, ycTpolCTBO U cXeMa pacyeTa OTCTOWHUKOB.

Tema 6. Kunetnka nenrpo0exnoro ocaxaenus Kinaccudukanus, ycTpoicTBO, cXxeMa paciera
OTCTOWHBIX HEHTpUPyT. LIUKIOHHBINA Mporiecc. Y CTPOMCTBO U cXeMa pacueTa IIUKJIOHOB U
TUAPOLIMKIIOHOB.

Tema 7. IlceBnooxmxeHre: OCHOBHBIE IOHATHS, 00J1aCTh TpuMeHeHus. Kpusas
nceBo0XKIKeHus. OnpezeneHue nepBoil 1 BTOPO KPUTHUECKUX CKOPOCTEN IICEBI00KIUKEHUS.
Amnmaparsl ¢ ICEBJO0KMKEHHBIM CIIOEM.

Tema 8. [lepemernnBanue B KUAKUX Cpeliax, 00JIaCTH MPUMEHEHUS U OCHOBHBIEC XapaKTEPUCTUKH.
CnocoOs1 nepememnBanus. KoHcTpykiuu Memanok. Pacxon sHepruu Ha nepeMenuBaHue
MEXaHUYECKUMHU MeIIaTKaMu.

Tema 9. OcHoBHBIE TOHATHS U onpeaeneHusi. CrocoObl pacpoCcTpaHeHHs TEIUIOTHI.
TemnonpoBoaHocTs. 3akoH Dypbe, nuddepeHuanbHOE ypaBHEHHUE TEIUIONPOBOTHOCTH.

Tema 10.Termoornada. 3akon HeroToHa. OCHOBHOE KHHETUYECKOE YPaBHEHUE TEILIONEPEIayuu.
CBs13b K03 GUIIMEHTOB TeIUIoNepeaun ¢ Ko3pGUIUEeHTaMH TEeIUIO0TIauH.

Tema 11.0npeaesnenue cpeaHeil IBHAKYIEH CHJIbI TEIJIOBBIX NPOLIECCOB.
JuddepenunansHoe 1 KpUTEpUaIbHOE YpaBHEHHE KOHBEKTUBHOTO TEMIOOOMEHA.

Tema 12.Hacpesanue. OcHoBHBIE cBelleHHs. HarpeBanue BOASIHBIM HapoM («OCTPBIM» U
«riryxum»). KonzieHcarooTBo14MKl. MHOT0X0/10BbIE TEMII000MEHHUKH. CXeMa TeXHOJIOTHYECKOT0
pacuera IpOMBIIUIEHHBIX TEII000MEHHUKOB

Tema 13.HarpeBanue TOIOYHBIMH ra3aMu, )XKUJIKUMH U TBEPABIMHU POMEKYTOUHBIMU
TEIJIOHOCUTEIISIMU, JIEKTPUUECKUM TOKOM. Oxadcoenue 10 OOBIKHOBEHHBIX TEMIIEpaTyp.

Tema 14.Konoencayusa. [1oBepXxHOCTHAsI KOHACHCAIUS U KOHACHCAIUS CMEIIICHUEM.
bapomeTrprueckuii KOHACHCATOP CMEIIECHUs. TeXHOIOTNYECKU pacyeT KOHAECHCATOPOB.

Tema 15.MHorokpaTHoe BblapuBaHue. MaTepualibHbIi 1 TEIUI0BOM Oananc. O0mas 1 nojaesHast
pa3HOCTb TeMIeparyp. TeXHONIOrnueCKnii pacy€T BHINIAPHBIX aNapaToB U YCTaHOBOK.
BrinmapuBanue ¢ NpUMEHEHUEM TEILUIOBOTO HACOCA..

34  TemaTuka CEMMHAPCKUX/MIPAKTHYECKHUX M JIA0OPATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/mpakTuyeckue 3aHATHS
Cemunapckoe 3ansiTue «OCHOBHbIE KHHETHUECKHE 3aKOHOMEPHOCTH. MaTepualibHbIN U TETIOBOM
OanaHc»
Cemunapckoe 3aHsaTHe «KrnHETHKa IPaBUTALIMOHHOTO OCAXKICHUS»
Cemunapckoe 3ausitue«l{enTpoOexxHoe ocaxxaeHue U PUIbTPOBAHNUE)
Cemunapckoe 3ansitue«llepemeniiBanue»
Cemunapckoe 3ansiTue« T erionpoBoOgHOCTb, TEIUIOOTAAY, TEIIONEepeaaya »



Cemunapckoe 3ausatTue«Harpesanue. Cpenssis 1BkyIias cuia. TermoBoit 6amaHcy

Cemunapckoe 3ansitue«KonaeHncamus»
CeMunapckoe 3ansiTue «BoinapuBanue»

3.4.2. JlabopaTopHble 3aHATHSI

JlaﬁopaTopﬂoe 3aHsiTHe 1.BBoaHoe 3ausaTue 1o 1a00paTOpHOMY IIPAKTUKYMY

JIaﬁopaTopnoe 3aHAaATHE 2. N3yuenune paboTsl GUIBTPYIOMIEH HEHTPUDYTH ITIEPUOTUIECKOTO
ENUCTBUSA

JlabopaTtopHoe 3aHsiTHE 3. KuHETHKA IPABUTAIIMOHHOTO OCAKIEHHUSI
JlaGopaTopHoe 3ansiTHE 4. ['MapoauHaMUKa [ICEBIO00KIKEHHOTO CIIOSI

JlaGopaTopHoe 3aHsAITHE 5. Vi3yueHne POIECCOB TEMIOOOMEHA MEK/LY CUCTEMAMU TIap -
JKUJKOCTb, )KMIKOCTb -I'a3 B TPYOUATHIX PEKyIEPaTUBHBIX TEIII00OMEHHUKAX

3.5 TemaTruka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)
1. 'mppoMexaHn4YeCKHUE MPOLECCHI:

o OwibTpytomiee obopynoBanue:(puibrp-npecc kamepusie, DITAKM,
OapabaHHbIe BaKyyM-(HUIbTPHI)

e [lenTpudyru (oTcToiHBIC U GUIBTPYIONINE, IITHEKOBBIEC, CBEPXIIEHTPUDYTH,
TapesibuaThie Cenaparopbl).

2. TennoBbI€ MPOLECCHI:

® MHOroKOpIyCHbIE BBITAPHBIE YCTAHOBKH (C €CTECTBEHHOW U MPUHYIUTEIbHON
[APKYISIITUEH pacTBOpa Pa3IMIHOTO UCITOJTHEHUS U THIIOB)

e PoTOpHBIC BBITIAPHBIC alNIaPATHI

3. Maccoobmennsbie (¢ dy3n0HHBIC) TPOIECCHI:

e AOCOpOIMOHHBIC YCTAHOBKH (TUICHOYHBIC, TapelibuaThle, HacaJ0uHbIe,
POTOpHBIE)

® PekTH(pUKALMOHHBIE YCTAHOBKH ISl pa3ieleHusl OMHAapHBIX cMecen
(TapenbuaThie C pa3HBIM THUIIOM TapeioK, HACaIO0K H JIp.).

® DKCTpPaKIMOHHBIC YCTAHOBKH (PacCHbUINTEIbHBIC, HACAOUHBIC, TAPEIbUaThIC,
MyJIbCAIlMOHHBIE, IIEHTPOOCIKHBIC)

e (CymmibHbIC YCTaHOBKH (OapaOaHHbIE, paCTIbUTUTEIbHBIC, CHUPATBLHBIE, C
TICEBIO0KMKEHHBIM CITIOEM, ITHEBMATHICCKHUE)

e KpucrammsaTopsl (M30THAPUIECKHEC, H30TEPMHUCCKUE, BAKYYMHBIC, C
Kiaccuukanuend KpucTaaioB)

e AjcopOepsl (C HEMOABMKHBIM, IBMKYIITUMCS U TICEBJI00KUKECHHBIM
3€pHUCTHIM MaTEPUATIOM)

o (CybOmumaTopsl



4, Y4eOHo-MeTOAUYecKOe M HH(pOpMALIMOHHOE o0ecrieYeHue

41  Hopmatusnble 1okyMeHTbI 1 OCTrbI

He npenycmoTpeno

4.2  OcHoBHasi JuTepaTypa

1. CucreMHBIi aHaIU3 IPOLIECCOB M ANNAPATOB XUMUYECKON TEXHOJIOTUH : YYeOHMK s BY30B /
O. 1. UBanumna, E. C. Uepnskosa, H. C. benunckas, E. H. UBamkuna. — 2-e uzm. —
Mockaa : M3garensctBo FOpaiit, 2025. — 114 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-
534-11830-8. — Texkct : anexTpoHHbIii / Ob6pa3oBarenbHas mnaTdopma FOpaiir [caiit]. —
URL: https://urait.ru/bcode/566410.

4.3  JlomoTHUTeJbHasN JIUTEpaTypa

1. Komuccapos, FO. A. Tlpouecchl u anmnaparbl XUMAYECKOM TEXHOJIOTHH : YIEOHUK IS
By30B / }O. A. Komuccapos, JI. C. I'opnees, /1. I1. Bent. — 2-e uzn., mepepad. u gorm. —
Mockga : MU3natensctBo FOpaiit, 2026. — 1242 ¢. — (Beicmee oOpazoBanue). — ISBN 978-
5-534-19103-5. — Tekct : anexTpoHHbIi / O6pa3oBarenpHas mwiatdhopma FOpaiT [caliT]. —
URL: https://biblio-online.ru/bcode/589754.

44  DaekTpoHHbIE 00pa3oBaTebHbIE PECYPCHI

D0P ne pa3paboTaH

4.5 JIuueH3UOHHOE U CBOOOHO pacnpocTpaHsieMoe NIporpaMMHoe odecriedeHne
He npenycmorpeno

46  CoBpemeHHble TpodeccuoHATbHBbIE 0a3bl JaHHBIX U HWH(pOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

HHuTepHeT-pecypchl BKIIOYAIOT JOCTYH K 3JEKTPOHHBIM OuOIMOTEKaM
yauBepcureta (http://elib.mgup ; http://lib.mami.ru/lib/content/elektronyy-katalog ), x
AJIEKTPOHHBIM KaTajoraM BY30BCKUX OMOIMOTEK M KpyMHEHIHNX OnbimmnoTek MOCKBBI
(http://window.edu.ru ).



https://urait.ru/bcode/566410
https://biblio-online.ru/bcode/589754
http://elib.mgup/
http://lib.mami.ru/lib/content/elektronyy-katalog
http://window.edu.ru/
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5. MarepuajibHO-TeXHMYeCKOe oDecreyeHne

[Tpu n3yyeHnn JaHHOW JUCUUIUIMHBI UCIIOJIB3YIOTCS CHEUATN3UPOBAHHBIE YUEOHBIE
naboparopuu kadeapst «lIpoieccel U anmapatsl XuMU4ecko TexHonorum» 4108 u 4112,
OCHAILIEHHbIE  JJAOOPATOPHBIMU  YCTAHOBKaMH, HEOOXOAMMBIMH JUISI  IPOBEICHMS
71a00paTOPHOTO MPAKTUKYMA:

- KHHETUKA TPABUTALIMOHHOTO OCAXICHUS;

- punpTpyromas ueHTpudyra;

- OIIpeIeJICHUE 3aTpaT YHEPIUU NPY NEPEMEIINBAHUY B KUAKUAX CPENAX;

- TUAPOIMHAMUKA TICEBJAO0KUKEHHOTO CIIOS;

- TETJI000OMEH B ICEBI00KIKEHHOM CIIOE;

- TEIJTIOOOMEH MEX/1y CUCTEMAMHM Nap->KUJIKOCTh, JKUJIKOCTb-Ta3.

- TUAPOJMHAMUKA HACAJ0YHBIX KOJIOHH;

- TUAPOJMHAMUKA TapeIbYaThIX KOJOHH;

- TeIJI0-MacCOOOMEH Ha KOHTAKTHBIX YCTPOMCTBAX KOJOHHBIX aIllapaToB;

- pexkTu(UKaIMOHHAs] YCTAaHOBKA;

- HCCIIEJOBaHME Mpoliecca KOHBEKTUBHOM CYIIKHA MaTepUaoB

6. MeToauvecKkue peKoOMeH AU

a. MeTonnqecmle PEKOMECHAALMNHA IS NIPENOAABATEIA IO OPraHu3aluu
o0yueHust
-I'my6oKoe 0CBOEHNE TEOPETUUYECKHUX ACTIEKTOB TEMATUKH Kypca, O3HAKOMJIEHUE U

nepepaboTKa JIMTEPATYPHbIX HMCTOYHHMKOB; COCTABJIGHHME CIIMCKA JIMTEPaTyphl,
00s13aTeIbHON AJI1 U3YUYEHHUS U AOMOJHUTEIBHOMN JINTEPATYPHI.

- PazpaboTka METOAMKM U3JIO0KEHHUS Kypca: CTPYKTYpbl M TIOCIEI0BATEIbHOCT
U3JI0KEHHS] MaTepHala; COCTaBICHUE TECTOBBIX 3aJaHUil, KOHTPOJIbHBIX BOIIPOCOB.

- Pa3zpaboTka METOIUKN IPOBEEHUS U COBEPIICHCTBOBAHUE TEMATUKU MPAKTUYECKU
paboT; UCIOIB30BAHUE B TPAKTUKYME PEaIbHBIX JaHHBIX.

- Pa3paboTka METOAMKM  CaMOCTOSITENIbHOM  palOThl  CTYAEHTOB; IOCTOSIHHA
KOPPEKTUPOBKA CTPYKTYPbI, COAEPKAHUS Kypca.

b. MeToan4yeckue yKa3aHus il 00yYAIOIIUXCSH 110 OCBOEHUIO TUCUMIITIHHBI

OO0s3aTenbHOE TIOCEIIEHHE JICKITUH Beayliero mnpernogaBatens. Jlekuum - OCHOBHOE
METOJIMYECKOE PYKOBOJICTBO MpPH HU3YYCHUU [UCIUIUIMHBI, Hamboiee ONTUMalIbHBIM 00pazoM
CTPYKTYPUPOBAaHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN MaTepuall; B JICKIIUAX TIyOOKO H
MOJIPOOHO, APTYMEHTHPOBAHO M METOJOJOTUYECKU CTPOTO PacCMATPUBAIOTCS TJIaBHBIE MPOOIEMBI
TEMBI; B JICKIIUAX JAIOTCS Pa3HbIE MOAXOABI K UCCIEAYEeMbIM MpobiieMaM; B pabOunX KOHCIIEKTaX
JEKIHUM JKelaTeIbHO OCTaBIIATH MOJIA, Ha KOTOPBIX BO BHEAYJUTOPHOE BpPEMs MOXKHO CJeiaTh
MOMETKH W3 Yy4eOHO-METOJIUYECKOr0 OOCCTICUeHHsS MJII CaMOCTOSITEIbHOM paldOThl CTY/ACHTA,
JOTIOTHSIFOIIETO MaTepuai JEKIHH, a TAK)KE TOMETKH, TOYEPKUBAIOIINE 0COOYI0 BaXKHOCTh TEX WIIH
WHBIX TEOPETHUYECCKUX MMOJTOKESHUM.

- [loarotroBka u akTUBHAsA paboTa Ha MPAKTHUYECKUX 3aHATUAX. [[0ArOTOBKA K MPAKTUYECKUM
3aHATHUSM BKJIFOYAET MPOPaOOTKY MaTEPHAIIOB JIEKIIMI U PEKOMEHIOBAHHON y4eOHOU TUTEePaTypPHI.
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- IlonrotoBka k mabopaTopHbIM padotam. JIabopaTopHbIe 3aHITHS — 3TO aKTHBHas Gopma
y4eOHOTO0 Ipoliecca, Ipu MOATOTOBKE K KOTOPOil 00ydaromemMycsi HeOOXOAMMO U3YYUTh OCHOBHYIO
JUTEPATypy, O3HAKOMHUTbCA C JONOJHHUTEIbHON JHUTEpPaTypod, O3HAKOMHUTBCA C TEXHUKOU
MIPOBEICHUS JIA0OPATOPHBIX padoT.

- CamocrosTenpHas paboTa sBISETCs OAHMM U3 BHIOB y4yeOHBIX 3aHsaTHil. lLlensb
CaMOCTOSITENIbHON PabOThl — MPAKTHYECKOE YCBOSHHE CTYIECHTaMHU BOIIPOCOB, PACCMAaTPUBAEMBIX B
nporecce M3y4eHHMs JUCLMIUIMHBL. AyAMTOpHAas caMocTosiTelbHas padoTa MO JUCLUIUIMHE
BBITIOJIHSCTCS] HA YUEOHBIX 3aHATHSX IO HENOCPEICTBEHHBIM PYKOBOJICTBOM IPETIOAABATEINS U 110
ero 3aJaHui0. BHeayauTopHas camMocTosATeNbHas paboTa BBINOJHACTCS CTYAEHTOM IO 3a/laHUI0
npernojaBaTens, HO 0e3 ero HEMmOCPeACTBEHHOro ydacTus. 3aJaddl CaMOCTOATENbHON paboThI
CTyJIeHTa:

- pPa3BUTHE HABBIKOB CAMOCTOSTENILHON y4eOHO paboThI;

- OCBOEHHE COCP KaHUs TUCIUIUINHBI;

- yri1yOJaeHHue coiepKaHusl U OCO3HAHNE OCHOBHBIX MOHATUHN JUCHUILIMHBIL,

- CTI0JIb30BaHKE MaTeprasa, COOpaHHOIO U MOJIYYEHHOIO B X0JI€ CAMOCTOSITENIbHBIX 3aHATHI
Ut 9 PEKTUBHOMN IMMOATOTOBKH K 3a4€Ty M 9K3aMEHY.

Buibl BHEayTUTOPHOM caMOCTOSATENBHON pabOThI:

- BBIIOJIHEHUE KYpCOBOI'O MIPOEKTa;

- CAaMOCTOSITENIbHOE H3yYCHHE OT/ACTBHBIX TEM JUCIUTUINHB;

- IOJITOTOBKA K JIEKLINOHHBIM 3aHSTHUSM;

- IOATOTOBKA K JJAOOpaTOpHBIM paboTam;

- BBIIOJHEHUE JIOMAIIHUX 3a/laHUM MO 3aKpPEeIUICHUIO TeM M PEIICHUI0 TUIMMYHBIX 337134 U
YIPAKHEHUN.

BaxxHoll yacTbi0O caMOCTOATENbHOM palboThl sBISETCSd 4YTEHUE Y4eOHOH M HaydHOH
muteparypel. OcHOBHas (yHKIHS y4eOHUKOB — OPHUEHTHPOBATH CTYIEHTOB B CHUCTEME 3HAHHIA,
YMEHUH 1 HAaBBIKOB MO JAHHOM JUCLUILUINHE, KOTOPbIE HEOOXOUMbI Oy TyLIUM CHEIHATHUCTaM.

7. @DoH/1 OLIEHOYHBIX CPEICTB
a. MeToabl KOHTPOJISI M OLlEHUBAHUSA Pe3yJbTAaTOB 00yUYeHUs!

[TpomesxyTouHas aTrecTanus odydarouuxcs B (hopMe 3adyera MPOBOAMTCSA MO pe3yabTaTaM
BBIMIOJTHEHUSI BCEX BUJOB y4eOHON pabOThl, NMPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM IO JaHHOM
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue ceMecTpa. OlEHKa CTENeHU AOCTHXKEHHS OO0YyYaloIMMHUCS IJIaHUPYEMBIX Ppe3yJIbTaToB
o0yyeHMs] MO AUCHUIUIMHE (MOJIYJI0) TMPOBOAMTCS IMpernojaBaTesieM, BEIYLUIMM 3aHITHUSA 110
JUCIUILINHE (MOAYIIO0), METOAOM IKCIEPTHOM olleHKH. [1o uToram mpoMexyTouHoil aTTecTaluu 1o
JUCLUTUIMHE (MOJYJIIO) BBICTABIISETCS OLIEHKA «3aU4TEHO» WU
«HE 3aUTEHO.

K npomexxyToyHON aTTecTalMy JOMYCKAIOTCS TOJIbKO CTYACHTHI, BHIMOJIHUBIINE BCE BHJIbI
yueOHO#l paboThl, MperycMOTpeHHbIe pabouell mMporpaMMoi Mo JUCHUIUIMHE «TeXHoIorndeckue
MIPOLIECCHI U 000PYIOBAaHUE OTPACITH

Bung pa6OTBI (I)opMa OTUYCTHOCTHU U TCKYIICT'O KOHTPOJIA

OdopmieHHbie OTYeTHl  (KypHan) IIPAKTUYECKUX pabor,
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IIpakTnueckue
paboThI

MIPEAYCMOTPEHHBIX paboueld MPOrpaMMON AUCITUIUIMHBI C OTMETKON
OpPEnosiaBaTeNsi  «yIOBJIETBOPUTEILHO/XOPOUIO/OTINYHO»,  €CIH
BBITNIOJTHEHBI U 0(hOpMIIEHBI Bce paOOTHI.

Jlaboparopublie
paboThI

OdopmiieHHbIE OTYETHI (>xypHan) IIPaKTUYECKUX  padborT,
NPEIYCMOTPEHHBIX paboyeil MporpaMMOi JUCHUILTUHBI C OTMETKOM
NpenosiaBaTeNsi  «yJOBICTBOPHUTEIBHO/XOPOIIO/OTIMYHOY»,  €CIHU
BBINOJIHEHBI U O(OpMIICHBI BCe paOOTh. [IpaBHIIBHO BBIOIHEHHBIC
nabopaTtopHbIe pabOThI ¢ COOTIOCHIEM TEXHUKU 0€30MIaCHOCTH.

b. Mkanau

KpHUTEePHH OlleHUBAHUS Pe3YJIbTATOB 00y4YeHHs

7.2.1 IlIkana oneHUBAHUA MPAKTHYECKOH M JIa00paTOPHOIi padoThI

[IIxana oneHuBaHusA

Ornucanue

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He He BbImosmHeHs! TpeOOBaHUS K HAMMCAHWUIO M 3AIUTE
3a4TeHO| NMPAKTUYECKON

paboThI: HEMpaBWIBHO oopmIleHa paboTa, HEMPABUIHLHO
MOJICYNTAHbI 3HAYECHUS, HE CPOPMYITUPOBAH BHIBO/I.

VY 10BIIETBOPUTEIBHO

3auteHo| BhINOIHEHBI HE Bce TpeOOBaHUS K HAITMCAHUIO U 3alllUTe

MPAKTUYECKOMN

paloThI: HENpPaBUIbHO ojpopmiena  palora,
HENpaBUIbHO ¢(HOPMYIUPOBAH BBIBOJ, HO

[IPaBWJIbHO MOJICUUTAHbl 3HAYEHUSI.

Xopormio

3aureHo| BwImoiaHeHbl Bce TpeOOBaHHS, HO C HEIOYETAMU:
HE3HAYUTEIIbHbBIE

omuOku B odopMieHUU pPabOThl, HETOYHOCTHU B
(dbopMynupoBke BBIBOAOB. [IpaBMIIBHO MOACUUTAHBI
3HAYCHHS.

OmmmuHO

3aureH | BBIMOTHEHBI Bce TpeOOBaHUS K HAMKMCAHUIO M 3alIHUTE
0 MPAKTUYECKOW pabOThl: BEPHO TMOJCYUTAHBI 3HAYCHMUS,
chopmMynupoBaH BBIBOJ, COOJIIOACHBI TpeOOBaHUS K
odopmIIeHHIO.

C. OueHo4yHbIE CpeCcTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 Tembl npakTHYeCKUX PadOT M J1A0OPATOPHBIX 1O JUCHMILINHE
«TexHoJorn4eckue Npouecchl 1 000pyA0BaHHE OTPACTID)

TemaTuka mpakTUYeckux paboT U3oXKeHa B MyHKTe 3.4.

7.3.2. IIpoMe:KyTOYHASI aTTeCTAIUSI

7.3.2.1. Bonpocsl
o0opya0oBaHue OTPACIH»

K 3a4eTy no JuCuMIlJIMHEe «TexHosornyeckue nmpoueccol U
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VYpaBHeHUE ABUKEHUS BA3KON HEC)KMMAEMOW KUAKOCTH (ypaBHeHUEe HaBbe-
Crtokca).

IIpocroe BemapuBanue. PU3NKO-XUMHYECKHE OCHOBBI IIPOLIECCa.

OunpTpytromas neHTpudyra.

IIceB10OKMKEHNE TBEPAOIO 36pHUCTOTO MaTeprasa. OnpeneneHue CKOpoCcT!
HayaJla MCeBI00KHKEHHUS.

MatepuanbHbIi U TETUIOBOM OalaHChl TPOCTOTO BHITAPUBAHUS.

DAEKTPOPHUIIBTP.

OCHOBHBIE T0JIOKEHUS M IPAKTUUECKOE 3HAUEHUE TEOPUU TIOAO0USL.

MatepuanbHbIN U TETIOBOM OallaHC KOHIEHCATOpa CMEIICHHS, pacueT
JMaMeTpa M BBICOTHI 0apOMETPHUUECKON TPYOBI.

[{ukioHHas anmaparypa.

Teopus nogo0HsI: OCHOBHBIE MOJIOKEHUS U TPAKTUYECKOE 3HAUCHHUE.

[TapokomnpeccroHHas X0J0AWIbHAsg MaluHa. Cxema yCTaHOBKH U
n300pakeHHe LUKIIOB B T-S Auarpamme.

TernnooOMEHHNKY ¢ KOMITEHCAE TeMIIepaTypHBIX YATUHEHUN

CxeMa nepuoAnuecKu JeUCTBYIOMEN PEKTU(PUKAIUOHHON YCTAHOBKH.
Paboune TuHUM POLIECCOB C IEPEMEHHBIM U MOCTOSIHHBIM (PJIETMOBBIM UHCIIOM.

2. ®uznyeckas CyIHOCTb Mpolecca aacopouuu. AICopOeHThI. Y clloBus,
CHOCOOCTBYIOIIME MPOTEKAHUIO Tpoliecca aacopOLuu.

3. VYcrpoiicTBO 1 paboTa MHEBMATUYECKOM CYIIMIIKH.

N3o0paxkenue B tuarpamme H-x mporieccoB M3MEHEHUs MapaMeTPOB BIAKHOTO
BO3]lyXa: TEMIIEPATypa, TOUYKa POCHI, OXJIAXKACHUE, HATPEBAHUE, CMELIMBAHUE.

2. TemmoBoii OanmaHc mporiecca peKTH(UKAIAH.

3. Cxema u paboTa a0CcopOIMOHHON YCTAaHOBKU HEMPEPHIBHOTO JICHCTBUSI.



