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1. MamuHsbI 1 anmnaparbl XMMUYECKUX U ATOMHBIX 1. 18.04.02/33.02

IIPOU3BOJICTB

HanpagiieHue noaroTroBku Konx HanpaBJ/ieHUs1 ¥ YPOBHSI OATOTOBKHU
1. DHepro- u pecypcocOeperarIme MpoIecch B 1. 18.04.02

XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U

OMOTEXHOJIOTHH
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Ne n/m CTeleHb, Y4eHoe JoaxHOCTH Hoapasaenenue
OTt4yecTBO
3BaHMe
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HayK, CTapIluii
Hay4YHbIN
COTPYIHHUK

CorJacoBaHo:

VYnpasieHue o0pa3oBaTeIbHbIX IPOrpaMm P.X. Tokapesa



1. OBIIAA XAPAKTEPUCTHUKA MOYJISA PacueTr 1 KOHCTPYHPOBaHHe 000Py10BaHUS
XMMHUYeCKOH NPOMBINLJICHHOCTH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Lenpto ocBOCHMS AUCLUUIUIMH MOJYJIS SIBJISIETCS (POPMUPOBAHUE Y CTYJIEHTOB HAaBBIKOB M 3HAHUN B
o0yacTu BbIOOpa U pacueTa TEXHOJIOTHUECKOro 000pyJ0BaHHSI OCHOBHBIX XMMHUECKUX, HEPTEXUMUYECKUX
1 OMOTEXHOJIOTMYECKUX MPOU3BOACTB. B pamkax mMoayis paccMaTpUBarOTCsl, METOAUKH HOPMATHUBHOTO
pacuera OCHOBHBIX Y3JI0B OOOpYZOBaHHS B COOTBETCTBHM C MPOECKTHHIMH HOPMAaMH XHMHUYECKOMN
MPOMBIIIJIEHHOCTH W (enepadbHBIMM  HOpMamMu U mpaBwiaMu. [IpuBonsarcs 0a30Bble OCHOBBI
TEXHOJIOTMYECKUX U KOHCTPYKTHUBHBIX PACUETOB M YHCIEHHOI'O pacyeTa Ha POYHOCTh C UCIIOJIb30BAHUEM
METOJa KOHEYHBIX 3JIEMEHTOB U COBPEMEHHBIX BBIYUCIUTENIBHBIX IPOIPAMMHBIX KOMIUIEKCOB.

1.2. CTpykTypa u 00beM MOAYJISA

Tabmmma 1
O0beM AUCHUILIAH MOAYJIS
Ne " BCETro MOAYJIl B 3a4YE€THBIX
Hepe'leﬂb AUCHUILIMH MOAYJIA B MMOCJ1€10BATCJIbHOCTH UX OCBOCHUSA
n/n eIMHULAX
1 TexHoNIornyecKuii pacyer 1 KOHCTPYHPOBAHUE
000py/I0BaHUS U YCTAHOBOK XUMUYECKOW MTPOMBIIIIICHHOCTH 6
2 Pacyet Ha TPOYHOCTH 2NIEMEHTOB 000PYIOBAHUS XUMHUYECKON
MIPOMBIIUIEHHOCTH 6
HUTOI'O no moaymto: 12

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY I B 00pa30BaTeJILHOM IporpaMme

IIpepekBH3UTBLI MOAYIS He npengycmotpensl
IMocTpeKkBU3UTHI 1 KOPEKBU3HUThI 1. Tlpomeccsl u anmapatypHoe oopmieHHe
MOAYJIA OCHOBHBIX XUMHYCCKHUX MMPOU3BOJCTB

1.4. PacnipeiesieHue KOMIETEHUMHA MO IUCHUILUIMHAM MOAYJISA, IJIAHUPYeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabnuma 2
Ilepeyennb
Konx u HauMeHoBaHue I[lnanupyemMsble pe3y/ibTaThbl 00y4eHUsI
JTUCIHTLIINH
KOMIIeTeHIIMH (MHAUKATOPBI)
MOYJISA
1 2 3

Pacuer na [1K-24 - CnocoGHOCTh 3-1 - IleMOHCTpHUpPOBATH 3HAHUE
MPOYHOCTh MIPOM3BOUTH PACUCTHl HA | OCHOBOIIOJIATAIOIINX MOHATHNA U OCHOB (PU3HKHU
JJIEMEHTOB HaMpsHKEHHOTO COCTOSHUS AJIEMEHTOB




obopyoBaHus
XUMHUYECKOU
MIPOMBIIIIIICHHOCT
u

MIPOYHOCTH OOBEKTOB
OITaCHBIX MTPOU3BOJICTB

€MKOCTHOT'O 000PY/IOBaHUSI XUMHUYECKOM
MIPOMBIIIJICHHOCTH U CMEXHBIX
IIPOU3BOJCTBEHHBIX OTpaciIel

3-2 - JIeMOHCTpUPOBATH 3HAHUE HOPMATHUBHBIX
METOJIOB pacyeTa Ha MPOYHOCTH JeTajei
000pyI0BaHUsI XUMHYECKON MPOMBIIUIEHHOCTH

V-1 - Ucnonb30BaTh HOPMATUBHBIE TOKYMEHTBI
(ropms! u nipaBuiia, 'OCTer u OCTe1, PII u

p.);

V-2 - BoeiOupath MaTepuaibl Jis 3aIaHHBIX
YCJIOBHH DKCIUTyaTalMK ¢ YIETOM TpeOOBaHMI
TEXHOJOTUYHOCTH, SKOHOMUYHOCTH,
HaAEKHOCTH U JOJATOBEYHOCTH U3AENHUs

V-3 - BeINoONHATH pacyeThbl Ha IPOYHOCTD,
KECTKOCTb U JOJITOBEYHOCTD y3JI0B U JeTalIeh
000pYyI0BaHUSI XUMUUECKOH MPOMBIIIICHHOCTH
IIPU PA3JIMYHBIX BUAAX HAIPYKEHUS,
IIPEAYCMOTPEHHBIX HOPMATUBHBIMHU
METOAMKAMHM pacyera

I1-1 - OcymiecTBaAsATS BEHIOOP MaTEPHAIIOB IS
AJIIEMEHTOB KOHCTPYKIMI 1 000pyI0BaHUS

I1-2 - UMmeTh HAaBBIKU UCIIOJIL30BAHMS TAKETOB
MPUKJIAHBIX TPOTrPaMM IIPH BBIMOJIHEHUU
KOHCTPYKTOPCKUX paboT

I1-3 - UMeThb HaBBIKM UCIIOJIL30BAHUSI METOLOB
MTOBEPOYHBIX PACYETOB OT/IEIBHBIX y3JIOB U
JeTane 00opyA0BaHUS XUMHUYECKUX
MIPOU3BOICTB

[1-4 - ImeTh HaBBIKHM IPOEKTUPOBAHMUS
OCHOBHBIX y3JIOB 000PYA0BaHHS XUMHYECKHX
IIPOU3BOJCTB

TexHomornuecku
W pacyer u
KOHCTPYHPOBaHHE
o0opyA0OBaHUs U
YCTaHOBOK
XUMHUYECKOU
MIPOMBILIIEHHOCT
H

[IK-25 - CriocoOHOCTE
OCYIIECTBIIATH
TEXHOJOTMYECKHE U
KOHCTPYKTHUBHBIC PACUYECTHI
o0opyI0BaHus U
YCTaHOBOK OCHOBHBIX
XUMHUYECKHUX MPOU3BOICTB

3-1 - IleMOHCTpUpPOBAThH 3HAHUE
TEXHOJIOTHYECKHUX MPOIECCOB U anmnaparos,
HCIOJIb3YEMBIX B OCHOBHBIX XUMHUYECKUX
MIPOU3BOJICTBAX

V-1 - Ucnonb3oBaTh COBPEMEHHBIE METOJUKU
KOHCTPYKTHBHBIX PacueTOB aIapaTroB
XUMHAYECKHX, HePTEXUMUIECKUX U
OMOTEXHOJIOTMYECKIX TIPOU3BO/ICTB

[1-1 - IMeTh HaBBIKM anmapaTypHOTo

o opMIIeHHSs TTPU COBEPILICHCTBOBAHUH
MIPOLIECCOB XUMUYECKUX, HEPTEXUMUYECKUX U
OMOTEXHOJOTMYECKUX MPOU3BOICTB




1.5. ®opma 00yueHus
OOyueHnue 1o JUCHUIUTMHAM MOIYJISI MOKET OCYUIECTBIISTHCA B OUHON (opMax.



PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
TexHoJIOrMYeCKuil pacyeT 1 KOHCTPYUPOBaHUe

000py10BaAHUSA M YCTAHOBOK XUMHY€ECKOI

NMPOMBIIIJICHHOCTH

Pabouas nporpamMmma IUCHUILIMHBI COCTABJICHA aBTOPAMM:

Nen/m | @amuiausa Uma OTdecTBO Yuenas creneus, JloJIsKHOCTD Honpasnenenne
Y4YeHoe 3BaHHe

1 [Teypa Cepreit 0e3 ydueHou Crapuuit MaIlWH U
CraHucnaBoBuY cTerneHu, 6e3 npernojaBaTe anmnaparoB

YYEHOTO 3BaHMS b XUMHUYECKUX

MIPOU3BOICTB
2 XoMsAKOB AHaTONINiI JIOKTOp 3aBenyronuii MAalllH U
[TaBnoBuu TEXHUYECKHX HaYK, kadeapon arraparoB

CTapIIui Hay4YHbIN XUMHYECKHUX

COTPYAHUK MIPOU3BOJICTB
3 XowmsikoBa TaTesHa 0e3 ydeHou Crapummit MAaIllH 1
BnagumuposHna cTernenu, 6e3 MpenoaaBaTe anmnaparoB

YYEHOT'O 3BAHMS b XUMUYECKUX

MIPOU3BOJCTB

PexoMeHI10BaHO Yy4eOHO-METOAUYECKMM COBETOM HHCTUTYTAa XUMUKO-TEXHOJIOTUYECKUMA

ITpoTtokon Ne 8 ot 25.08.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [Ilenypa Cepreii Ctanuciasosu4, CTapummuii npenogaBaresib, MAIIMH U alllIapaTOB XUMUYECKUX
NPOM3BO/ACTB

e XomsakoB Anarosmii IlaBioBuy, 3aBenyomuii kageapoii, MAlIMH M ANNAPATOB XMMHYECKHX
NPOM3BOACTB

e XomsakoBa Tarbsina Baagumuposna, Ctapmuii npenogaBarte/ib, MAIIKH U aNlIapaToB
XHMHYECKHX NPOU3BOJICTB

1.1. TexHos0rnu peanu3anuu, HCMOJIb3yeMble IPU U3YYeHUH TMCHHUIIJIMHBI MOLYJIs

- Tpanunuonnas (penpoayKTUBHAs ) TEXHOJIOTHUS
— Pa3znoypoBHeBoe (muddepeHnupoBaHHOe) 00yueHUE
o ba3oBbIi ypoBEHb

*Bazoeuiii I ypogsenv — coxpamnsem J102uUKy CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOWEHHOe, HO 8epHoe U NONHOe

npeocmasienue o npeomeme OUCYUNIUHbL, mpebyem 3HaHue CUCmemMbl NOHAMUU, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yIbMAamos o0yueHus OO0JICHO obecneuums (GopMuposanue 3anIaHUPOSAHHLIX KOMNEMeHYUl U NO3601um
0byuawemycs Ha MUHUMATLHOM YPOGHE CAMOCMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMNb 3A0AHUSL;
Ipoosunymeuiii I yposenv — yenyonsem u oboeawaem 6a308blil ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUnIUHbl. IMo NPOUCXOOUM 3a CHem 8KIIOUeHUsI OONOTHUMENbHOU uHpopmayuu. [Jannblil yposeHs mpebyem yMeHus
peuiams npobemMvl 8 PAMKAX KYPCA U CMENCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOSAMENbHOU NOCIMAHOSKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. OceoeHue OaHHO20 YPOBHS Pe3yIbMAMmMos 00YUeHUs NO38OAUM 00YUAIOWeMYC S HOBBICUMb YPOBEHb CAMOCIOAMETbHOCTU
U OMEEMCMBEHHOCIU 00 MBOPYECKO20 NPUMEHEHUA 3HAHULL U YMEHU].

1.2. Conep:kanue QM CHUANINHbBI

Tabnuna 1.1
Kon
Pa3nen, Tema
pasneda, JAMCHHILTHHBL Conep:xanue
TEeMbI
AmnmnaparypHoe oopMIIEHHE TIPOLIECCOB BBIIIETAYMBAHUS YpaHa.
[puHIHMIBI pacyeTa MexaHu4ecKoe U MHEBMATHYECKOE IIEPEMEIINBAHNKE.
[IEpEMENINBAIOIINX YCTPOICTB .
P1 . ITopsimok pacdyeTa MEXaHUYECKUX NIEPEMEIINBAOIINX YCTPOUCTB.
PEaKIMOHHOM anmapaTypsl
pOIECCOB BhIIIC/IA9YMBAHMS ITopsnok pacuera MHEBMATUYECKUX MEPEMENTMBAIOIINX YCTPOICTB.
IIpumepsl pacuera.
Knaccudukanys aBTOK1aBOB.
IIpuHnuIBEl pacyeTa aBTOKIIABHBIX YCTaHOBOK. Pacuer uncia
[IpuHnKIEl pacueTa .
P2 aBTOKJIaBOB. PacdeT aspupyrolux yCTpONCTB aBTOKJIaBa. Pacuer
aBTOKJIABHBIX YCTaHOBOK
KOJIMYECTBA H PA3MEPOB CAMOMCIIAPUTEIIS.
IIpumMepsl pacueTa aBTOKJIABHBIX YCTaHOBOK.
Amnmnaparypa HOHOOOMEHHBIX IporieccoB. Pacuet mpouecca
[TpuHnKIE pacueTa
P3 MOHOOOMEHHOTO M3BJICUCHHUS XUMHUYECKUX DJIEMEHTOB U3
COpOIIMOHHBIX KOJIOHH
pacTBOpoB. PacyeT KOJIOHHBI ¢ HEMOABM)KHBIM CIIOEM MOHUTA.




Kiaccuduxkarus sxcrpakTopoB. [IpuHIHT BEIOOpa SKCTPAKTOPOB.
Buner skcrpareHToB. MarepuanbHbIi OanaHc mporecca

HpI/IHLII/IHLI BLI60pa U pacueTa )KI/I,Z[KOCTHOI\/'I 9KCTpPAaKIHHU. HOCTpOCHI/Ie AuarpamMm paBHOBCECHBIX U

9KCTPAKTOPOB

P4
pabouunx KOHIEHTpaluii. MeTouKa pacueTa TapeibuaThix

MyJIbCAllMOHHBIX KOJIOHHBIX 1 CMECHUTEIILHO-OTCTOMHEIX

9KCTPAKIIMOHHBIX anmaparoB. [Ipumeps! pacuera.

Martematndeckas MOAETb MaTEPHAIBHBIX U TEIUIOBBIX IO-
TOKOB MHOTOKOPITYCHOH YCTaHOBKH.
Brimaphast ycraHOBKa JUIsl TepepaboTKH pacTBOPOB XUMHUECKHUX

TIpHHIMITBI pACUETa BHIIAPHBIX coJrelt (BeITIApHO# amnmapar, TeTNIO0OOMEHHUKH ).

YCTAaHOBOK U arimapaToB

PS
Pacyet 0CHOBHOI'O TEXHOJIOTHYECKOTO 060py,ZlOBaHI/IH.

BeimapHas ycTaHOBKa JUIsi OPECHEHUST MOPCKOI BOJIBI.
PacdeT 0CHOBHOT'O TEXHOJIOTHYECKOT0 000PYyJOBaHUS.

IIpumeps! pewienus 3anay.

1.3. Hanpasnenue, BUIbl BOCOUTATENBHOM E€ATEIbHOCTH U UCIIOJIb3YEMbIE€ TEXHOJIOTUU

HampaBnenus BoCTUTATENBHOM AESITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJIibTaTaMH OOydeHUS
KOMIIETCHIIM MO 00pa3oBaTeNIbHON IporpaMMe, MX OCBOCHHE O0ECTICUMBACTCS COJEpPKAHUEM BCEX
JTUCLUIUIMH MOJTYJICH.

1.4. TIporpaMma TUCHUIUTMHBI peaiu3yeTcs Ha rocyapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIINMOHHOE OBECIIEYHEHUME JUCHUIIJIMHBI

TexHoadorn4YecKui PACIY€T U KOHCTPYUPOBAHUE 060pyu03a}ma H YCTAHOBOK XUMHYeCKOoi
NMPOMBIILJICHHOCTHA

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. ®posos, B. @.; Meroasl pacyeTa NpoueccoB U annapaToB XUMUYECKOW TEXHOJIOTHUU: MPUMEPHI U 3a7a4H :
y4yeOHOe nmocobue.; XuMHU3IarT, Cankr-IlerepOypr; 2020;
https://biblioclub.ru/index.php?page=book&id=98345 (DnexTpoHHOE U3TaHHE)

2. Axkynuu, I1. B.; PacyeTsl cymmibHbBIX U TEMJIOOOMEHHBIX YCTaHOBOK; benopycckas Hayka, Munck; 2010;

https://biblioclub.ru/index.php?page=book&id=89349 (DnexTpoHHOe H3aHue)

ITeyaTHbIE U3TaHUSA

1. JleonTreBa, A. W.; OGopynoBaHue XUMUYECKUX MPOU3BOJCTB : yueO. 1JIsl CTYJIEHTOB BY30B, 00y4arOIUXCsl
o crneuuasbHocTH "MamuMHbl W anmapatbl XMM. I[POM3BOJACTB' HANpaBlieHUs MOArOT. "ODHepro- u
pecypcocOeperaromue mpoIeccsl B XUM. TeXHOJoruu, Heprexumun u 6norexnonorun".; Xumus : KomocC,
Mocksa; 2008 (16 3k3.)

2. Pomankos, I1. I'.; MaccooOMeHHBIE TPOIIECChl XUMUYECKOW TeXHOMOTHU. CHCTEMBI ¢ TUCTIEPCHOM TBEPIOH
dazoit; Xumus, Jleanarpazg; 1990 (5 sk3.)

3. CmupHos, H. H., Bomkunckuii, A. U., [necockux, B. A.; XuMnueckue peakTopsl B IpUMeEpax U 3ajavax :



VYueb. mocobue nist By30B.; Xumusi, Cankt-IlerepOypr; 1994 (15 5k3.)

4. , Auamreiin, B. T'., 3axapenko, B. B., 3axapos, M. K., 3unoBkuna, T. B., Hocos, I'. A.; O0mwuii kypc
IIPOLIECCOB U allapaToB XMMUYECKOW TEXHOJIOrHM : yueOHuK 11t By3oB. KH. 1. ; Jloroc : Beiciias mkoina,
Mockasa; 2002 (10 3k3.)

5., Aunmreiin, B. I'., 3axapenko, B. I'., 3axapos, M. K., 3unokuna, T. B., Hocos, I'. A.; O6mmii kypc
MIPOIIECCOB M amnmnapaToB XMMHUYECKOW TEXHOJIOTHH : y4eOHUK s By30B. KH. 2. ; Jloroc : Beicmias mkoia,
Mocksa; 2002 (10 x3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. bubnmuoreka Yp®@V: http://lib.urfu.ru
2. DnexkTpoHHas 6MOIMOTEKa yueOHBIX MaTepUaIOB IO XMMHH NopTajia pyHIaMeH-
TaJIbHOTO XUMHUYECKOro oopazoBanust Poccun ChemNet. Pexxum noctyna:
http://www.chem.msu.ru/rus/elibrary/
3. UnTemnexryanbHas nouckopas cucrema Hurma.P®O. Pexxum nocryna:
http://www.nigma.ru
4. XuMuK.py — caiit o xumuu. Pexxum nocryna: http://www.xumuk.ru/bse/3009.html
5. Poccuiickoe oOpa3oBaHue: QenepalibHbIi MOpTan 00pa30BaTeIbHbIX HHTEPHET-
pecypcoB: MarepuanoBeneHue. TeXHOIOTHs KOHCTPYKIIMOHHBIX MaTEPUAJIOB.
Pexxum pgocryna:
http://www.edu.ru/modules.phpop=modload&name=Web_ Links&file=index&l o
p=viewlink&cid=2744
6. Karanor m3ganuii CBepI7IOBCKOM 2JIEKTPOHHON OMOINOTEKH 110 XUMHH B TEXHUKE.

Pexxum noctyna: http://rushim.ru/books/physchemie/physchemie.htm

Marepnansi aas jauy ¢ OB3

Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/I€, IPUTOHOM JUIsI IPOYTEHHUS C UCTIOIb30BAHUEM SKPAaHHOM JIyIIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMbI
. DNeKTpOHHO-0MOIMOTeUHasl cucTeMa n3narenberBa «Jlanb»: Pexxum noctyna: http://e.lanbook.com
2. http://yandex.ru, http://google.ru, http://rambler.ru — nouckoBsie cuctemsl B IHTepHET

3. microsoft.com/ru-ru/edge, mozilla.org/firefox/new/, google.com/chrome/ - 6pay3epbl



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

TexHOTOrH4YecKnii pacyeT 1 KOHCTPYHPOBaHHe 000PYI0BAHUS U YCTAHOBOK XHMHU1€CKO
NPOMBIIIJIEHHOCTH

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
00opyroBaHMEeM H IPOTPAaMMHBIM o0ecre4YeHneM

Tabmma 3.1

Ne
n/n

Buabl 3ansaTnii

OcHAIIEHHOCTH CIENHATbHBIX
NnoMeleHUH U MoOMelleHui 15
CaMOCTOATEIbHOI padoThI

Ilepeyenb JIMLEH3HOHHOTO
NPOrpaMMHOIo odecnedeHust

Jlexmum

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTOo
npoliecca B COOTBETCTBHUH C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkntouenue k cetu MHTEpHET
Opay3epsl

google.chrome

yandex

firefox

Microsoft Edge

Monymu: ANSYS Mechanical,
ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Hp AKTUYCCKUC 3aHATHA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOUuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIK y4eOHOTO
nporiecca B COOTBETCTBHH C

Monymu: ANSYS Mechanical,
ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET
Opay3epbl

google.chrome

yandex

firefox
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HOpMaMH
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Opay3epsl

google.chrome
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Microsoft Edge
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ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymui KOHTPOIIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
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[Tepugepuiinoe ycTpoiicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy y4eOHOTO
nporiecca B COOTBETCTBHH C

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
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Pro
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SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET
Opay3epbl

google.chrome

yandex

firefox

Microsoft Edge

CaMocTosTeIbHas
paboTa CTyIeHTOB

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Pacuer Ha NMPOYHOCTH 3JIECMECHTOB

000py10BAHUS XMMUYECKOH MPOMBIIIJIEHHOCTH

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 MopnanoB Cepreit KaHaugaT Jlouent MAaIlUH U
BsauecnaBoBuu TEXHUYECKUX HAYK, amnmaparoB
0e3 y4eHoro XUMHYECKHUX
3BaHUA MIPOU3BOJICTB

PexoMeHI10BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTAa XUMUKO-TEXHOJIOTUYECKUMA

ITpoTtokon Ne 8 ot 25.08.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

L MOpI[aHOB Cepreifl Bﬂ‘leCJIaBOBI/I‘l, I[OIICHT, MAallldH U amapaToB XUMH4YC€CKHUX IIPOU3BOACTB

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI

[Ipenmer, conepxanue u 3a0a4i JUCUUILTUHBL. CBA3b JUCHUTLTAHBI
C IPYTUMH TEXHUYECKUMH AUCIUTLTHAMH.
OcCHOBHBIE KOHCTPYKLIMOHHBIE MaTepHaIbl XUMUYECKON

P1 BBenenue B IucUUIUIMHY MIPOMBIIIJICHHOCTH U CMEXHBIX OTpaciiel, ux pu3ndeckue u
MeXaHHUYECKHE CBOHCTBA.
OOuire NpUHIUIBI TPOYHOCTHOTO pacyeTa eMKOCTHOTO
060opyIOBaHUSI.
besmoMeHTHast 1 MOMEHTHAs TEOpUU 000JI0UYEK, TEeOpHs U3ruda

TeopeTnuecKkre OCHOBBI TOHKHX IUIACTHEL
P2 MIPOYHOCTHOI'O pacyera
0GOI0UYEK M IUIACTHH JByX0oCHOE 1 TPEXOCHOE HaNpPsKEHHBIE COCTOSIHUS IeMEHTa
000JIOUKH U TIACTUHBI.
HopMBI pacueTa Ha MPOUHOCTH O0acTh pacpOCTPaHCHHSI HOPMATUBHBIX JOKYMEHTOB.
00opyoBaHNs 1 [TpuHIHIEL, TTON0KEHHBIE B OCHOBY HOPMATHBHBIX METOJIMK
TpyOONPOBOOB AaTOMHBIX
P3 SHEPreTHYeCKUX YCTAHOBOK 1 | PACYUCTa Ha IPOYHOCTh M YCTONIHMBOCT. BHjibl HArpy3oxK,
000pYyIOBaHHSI CMEKHBIX
pya NpeayCMOTPEHHBIE HOPMaMH pacyeTa Ha IPOYHOCTb.
TIPOM3BOACTBCHHBIX OTpaciicH KoaddunmerTsl CHIXKEHHUS TPOYHOCTH U KO3 PHUITHESHTHI




ocnabneHust KOHCTPYKITUI CBApHBIMH IIIBAMHU.

Pacuer nomycTUMBIX HAIPSKEHUH.

HopmaTusHbIii pacdyeT

HopmartusHslil pacuet oOeuaek u Auuil. HopMaTHBHbBIE pacdeTs
y3JI0B COTIPSDKEHUS 00evaeK U AHUI. Y KpEIIeHue OTBEPCTHH B
obeuaiikax u mHAMAX. PacueT HECYINX 2JIEMEHTOB,

HUCIBITBIBAOIITNUX ,Z[eﬁCTBPIH OIIOPHBIX HArpy30K. Pacuer Ha

COCTOSIHUM

P4 TUTIOBBIX Y3JI0B, JeTaleH U MIPOYHOCTh U TEPMETHYHOCTH (PIIAHLIEBBIX COCTMHEHUH U 3aTBOPOB.
KOHCTPYKUUH
Pacuer koxyxo-TpyOHOTO 000pYyAOBaHua. OcoOEHHOCTH pacueTa
TOJICTOCTEHHBIX COCYJIOB U anmaparoB. PacueT Ha MpoYHOCTH
00opymoBaHM, IPEeTHA3HAYESHHOTO IS PabOTHI C
CEpPOBOZIOPOTHBIMU CPEIAMHU.
PacueT Ha MPOYHOCTH B YCIOBHUSIX MaJIOLUKIOBOH YCTaJIOCTH.
HopmatuBHbIii pacuer Ha
P NPOYHOCTH M YCTOHUHBOCTD B Pacder Ha MPOYHOCTD, JKECTKOCTh U YCTOHYUBOCTh B YCIOBHUSX
YCJIOBHAX CIOKHOTO BMOPAIMOHHON Harpy3KH. PacdeT Ha MPOYHOCTB, KECTKOCTH U
HECTallMOHAPHOTO HATPYKEHHS
YCTOMYUBOCTH B YCIOBUSAX CEICMUUECKUX BO3IECUCTBUM.
ABTOMaTH3UPOBaHHBII pacyeT HaNPsKEHHBIX COCTOSIHUN Y37I0B
obopynoBanus. HeoOxoaumele cBelleHUS 00 UCIOIb30BaHUU
OCHOBBI aBTOMaTH3HPOBAHHOT'O
Pé6 pacuera Hanps>KEHHBIX METO/1a KOHEYHBIX 3JICMEHTOB IIPUMEHUTEIHHO K 3a/la4aM

pouHOCTH. Matpwuiia kectkoctd. O030p TPOrpaMMHBIX CPEICTB

HWHKCHCPHOI'O aHaJIN3a MPUMCHUTCIIBHO K 3aJa4aM ITPOYHOCTH.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIEHOM ACATCIIBHOCTH U UCII0JIB3YCMbBIC TEXHOJIOTHHN

JUCLHUILIIUH MOIYJIEH.

HaHpaBJ’IeHI/IH BOCIIMTATEIbHON JesITEIbHOCTU CompAraroTCsa CO BCCMHU PC3yJibTaTaMHU 06yquI/1;1
KOMIIETECHIIUH II0 O6pa3OBaTeHLHOﬁ nporpamMmme, HX OCBOCHUC obOecrieurnBaeTCs COACPKaHUEM BCEX

1.4. IIporpamMmma AUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanui .

2. YHEBHO-METOJNMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

PacyeTr HA NPOYHOCTH 3JIEMEHTOB 000PYA10BAHNSSI XUMUY€ECKOI MPOMBIIIIEHHOCTH

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Tumommenko, C. I1., I'puromnrok, D. U.; [IpounocTs u konebanus 31eMeHTOB KOHCTpYKInid; Hayka, Mocksa;

1975; https://biblioclub.ru/index.php?page=book&id=447972 (DnekTpoHHOE U3IaHNE)

2. Tumomenko, C. I1., lllanmpo, I'. C.; IlnactuHKK 1 000JI0YKH : IpakTHYecKoe nmocooue.; Hayka, Mockga;

1966; https://biblioclub.ru/index.php?page=book&id=615225 (DnekTpoHHOE U3IaHKE)

3. Tumomenko, C. I1., I'puromoxk, 2. W.; YcToH4YUBOCTH CTEpKHEHN, IIIACTUH U 000J104eK: U30paHHbIE pabOThI
: cOOpHUK Hay4HbIX TpynoB.; Hayka, Mocksa; 1971; https://biblioclub.ru/index.php?page=book&id=561949

(OnexTpoHHOE U3aHUE)




IleuaTHBIE M3TaHUS

1. Muxanes, M. @.; PacueT 1 KOHCTpYUpOBaHHE MAIIIMH U allllapaTOB XUMUYECKUX MPpou3BoaAcTB" [Ipumepst u
3agaun " : Yueb. mocobue.; Mammnoctpoenue, Jleaunrpan; 1984 (89 sk3.)

2. Jlamunckuii, A. A., Jlornnos, H. H.; OcHOBBI KOHCTPYHPOBAaHUS M pacyeTa XUMHUYECKOM amnmapaTypsl :
CIpaBOYHUK.; MammHocTpoenue. Jlenunrpaackoe oraenenue, Jlenunrpan; 1970 (11 sk3.)

3. bexun, H. I'., HembiTKOB, B. A., CTyCh, C. @.; COOpHUK 33124 IO pacueTy MAaIIHH U alfnapaToB XUMUYECKUX
MPOM3BOJCTB : Yueb. mocodue /s By30B.; MammHocTpoeHue, Mocksa; 1992 (11 3k3.)

4. Mopnanos, C. B.; Pacder Ha MpoYHOCTH OOIIENPOMBIIIICHHBIX COCYJIOB H amlaparoB : yueOHOe mocodue
JUIs CTYACHTOB By3a,00ydaromuxcs 1O HampaBieHuto mnoaroroBku 18.03.02, 18.04.02 "Duepro- u
pecypcocOeperamponme Mpouecchl B XUMHUYECKOW TEXHOJIOTMH, HeQTeXUMUHM U OUOTEXHONOTUH'.;
W3natenbeTBo Ypaiabckoro yuuBepcurera, Exkatepun0Oypr; 2020 (10 2x3.)

5. ; KoHCcTpyHpOBaH#e U pacdeT MallliH XUMUYSCKUX TPOU3BOJICTB : YUEOHUK I By30B.; MalIMHOCTPOCHUE,
Mocksa; 1985 (28 3k3.)

IMpodeccuonaibHble 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI
1. 3onanbHas HayuyHas oubimoreka YpdY. — URL: http://lib.urfu.ru/
. DIEeKTPOHHO-0MOINOTeUHas cUCTeMa « Y HUBEpCUTEeTCKas OnbinmnoTeka oHnaitn» - http://www.biblioclub.ru/
. [lonnotexcroast B/ Mo cTpouTenbCTBY, apXUTEKTYpe, TEXHUUECKUM HayKaM - http://www.iprbookshop.ru/
. Hayunas 6ubnmoreka MI'Y. — URL: http://nbmgu.ru/
. HartmonanwsHas anexkrponnas 6udnuoreka. — URL: https://elibrary.ru/
. Poccuiickas rocygapcreennas o6unonuoreka (PI'b). — URL: http://www.rsl.ru/

. Poccuiickas Hanmonanpaast oubnuoreka (PHB). — URL: http://www.nlr.ru/

O 0 9 N W LN

. CBepaiioBckasi o0nacTHasi yHUBepcainbHas HayuHas Oubnmoreka um. B.I'. benunckoro — URL:
http://book.uraic.ru/el library

10. http://standard.gost.ru/wps/portal/ - ounimanpublii caiit @eaepanbHOrO areHTCTBA O
TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHUH, HH(OPMAIIMOHHBIHN ITOPTAI IO CTAHJAPTU3AIIH -

http://standard.gost.ru/wps/portal/ .

Matepuansi aas jauy ¢ OB3

Becoy xontent OBC mpencrasneH B Buze (ailioB crnenuansHoro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BH/JI€, IPUTOJTHOM JIsl TPOUYTEHUS C UCIOJIb30BAaHUEM SKPAHHOM JTYTIbI
1 HACTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, THPOPMAHMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI
1. DnekTpoHHO-OMOIMOTEUHAs ccTeMa H3aTeNnbCcTBa «Jlauby: Pesxum moctyma: http://e.lanbook.com
2. http://yandex.ru, http://google.ru, http://rambler.ru — mouckoBsie cucteMsl B IHTepHET

3. microsoft.com/ru-ru/edge, mozilla.org/firefox/new/, google.com/chrome/ - Gpay3epsi



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Pac4yer Ha IPOYHOCTDH 371€eMEHTOB 000PY/10BAHUSI XUMHUYECKOH NPOMBIIIJICHHOCTH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

HpaKTI/I‘{eCKI/Ie 3aHATUA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu UHaTEPHET
Opay3zepbl

google.chrome

yandex

firefox

Microsoft Edge

Monymu: ANSYS Mechanical,
ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH € KOJIUYECTBOM
CTYZECHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHHU C

Mopynu: ANSYS Mechanical,
ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET
Opay3epbl

google.chrome

yandex

firefox

Microsoft Edge

Texymui KOHTPOJIb U

Mebenb ayauTopHast ¢

Monymu: ANSYS Mechanical,

MIPOMEKYTOUHAS KOJINYECTBOM pabOumX MECT B ANSYS Fatigue Module, ANSYS
aTTecTanus COOTBETCTBHUH C KOJUIECTBOM Pro
CTyACHTOB Microsoft Windows 8.1 Pro 64-bit
Pabouee mecTo mpenonaBarens RUS OLP NL Acdmc
Jocka ayauropHas PTC Mathcad Education - University
Edition (10 pack), Prime 3.0
[Tepudepuiinoe ycTpoicTBo ition (10 pack), Prime
06 Office 365 EDUA3 ShrdSvr ALNG
OPYAOBAHKE, SubsVL MVL PerUsr B Faculty EES
COOTBETCTBYIOLIEEe TPEOOBAHUSAM
OpraHu3alyy yueOHoro
npoliecca B COOTBETCTBHH C
CaHUTAPHBIMHU MTPABUIIAMHU U
HOpMaMu
[Tonkmtouenue k cetn UaTepHeT
Opay3epsl
google.chrome
yandex
firefox
Microsoft Edge
CamocTosTenbHas MeGenb aytuTopHas ¢ Monaynu: ANSYS Mechanical,

paboTa CTyZEeHTOB

KOJIMYECTBOM pabOYMX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoiicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy y4eOHOTO
nporiecca B COOTBETCTBHH C

ANSYS Fatigue Module, ANSYS
Pro

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

PTC Mathcad Education - University
Edition (10 pack), Prime 3.0

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHUTAPHBIMH MPABWIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET
Opay3epbl

google.chrome

yandex

firefox

Microsoft Edge
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