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Hepeqeub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA Komnemenum? C yKasanuem smanoes c])opmupoeanuﬂ 6 npoyecce 0C60€HuA ouc-
uuniuHsvl

Kommerenmus:
[TK-5 Cniocoben aHanu3upoBaTh UCXOAHBIE TAHHBIC IS Pa3pabOTKU MPOEKTHBIX PEIICHUH TEXHOJOTHIECKOT0 KOMIUIEKCa MEXaHOCOOPOYHOTO

nexa.
NHaukaTopsl TOCTHKEHUS] KOMIIETEHIIUHU:
5.1. 3HaeT TUIBI K OCHOBHBIE XapaKTEPUCTUKH MAIIMHOCTPOUTEILHOTO ITPOU3BOICTBA, a TAK)KE IIPaBUiIa pa3padOTKH, KOMILIEKTAIUH, 0hOpM-

JICHHUA U 06paHICHI/I$[ TEXHOJIOTHICCKOM AOKYMCHTAaIUU
52 YMECT NIPUMCHATDH HeﬁCTBYIOIHHe HOPMbI TECXHOJIOTHYCCKOTO MMPOCKTUPOBAHUSA TCXHOJIOTHYUCCKHUX KOMIUICKCOB; AHAJIIM3UPOBATE CTPYKTYPY

[lef/'ICTBYIOHII/IX TCXHOJIOTHYCCKHUX KOMIIJICKCOB
53 BJIAICCT HABbIKAaMU ITPUMCHCHHUA HOPM TCXHOJIOTHYCCKOI'O IIPOCKTHUPOBAHUA IIPU pa3pa60TKe COBPEMCHHBIX ITPOCKTHLIX pemeHHﬁ MECXaHO-

COOPOYHBIX IIEXOB.

Huouxamoput 0o- Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNIUHBL
CHUMCEHUSA KOM- (vkazamws ece memol uz PIJ])
nemenyuu Jexyuu Hpaxmuueckue Jlabopamopnvie 3ansa- | Kypcosoii paboma Haumenosanue oye-
3anamus, naéopamopr mus HOUNO020 cpedcmea
NPAKMUKyM
[K-5.1 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopHoe U NpaKmuueckoe
3auamue, 00KI1A0
[K-5.2 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopHoe U NpaKmudeckoe
3anamue, OOKIao
[1K-5.3 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopnoe U npaKmuieckoe
3auamue, 00KIaA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (noeviuennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 5 12 24
Koumponvnas paboma 4 15 18
Peghepam 1 9 18
IK3amen 1 24 40
Hmozo: 60 100
Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(6azoewtit ypo- (noeviuwennulit ypo-
6€Hb) 6€Hb)
Kypcosasa paboma 1 60 100




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CJoBecHO€e BhIpaKeHHe

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BaTEJIbHO, YETKO U JIOTUYECKU CTPOMHO H3JIaraeT Marepuall; CBOOOJHO CIIpaBilsi-
eTcs ¢ 3a/7ladaMM, BOIPOCAMHU M APYTUMH BHJAMHU NPUMEHEHHs 3HAHWH; UCIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM OayioB, Oau3-
KMM K MakCUMaJIbHOMY; aHAIM3MPYeT NOJIy4eHHbIC PE3yNbTaThl, MPOSBISAET ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJHEHUH 3aJaHUN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISICTCS CTYACHTY, €CIIU TEOPETHIECKOE COlep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOAUMBIE TIPAKTUYECKHE KOMIICTEHIINU B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE POrpaMMoi oOyueHus y4eo-
HBIC 3a/1aHHS BBITOJIHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTy-
JICHT TBEPJO 3HACT MaTepHall, IPaMOTHO U 1O CYIIECTBY HM3JIaraeT ero, He JIOITyC-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OrneHKa «yJ0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUN BBINOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO MpPaBWIbHBIE (OPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHasa, JOIMyCKaeT CyIeCTBEHHbBIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE TPAKTUYECKAE KOMIIETCHIIMH He C(HOpPMHUpPOBAHBI, 0OJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYeCTBO MX BBIMOJHEHUS OLIEHEHO YMCIIOM 0ajioB, OJM3KHUM K MHHU-
MaJbHOMY




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPeACTBA

YUTh OOYYaloIMXCs B MPOIECC 00CYX ICHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTH UX
YyMEHHE apryMEHTHPOBAaTH COOCTBEHHYIO
TOYKY 3pPECHHUSI.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpoi|Tembl mabopaTop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpPE-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIabOpaTOPHOTO0 OOBEK-|TPOJIbHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabOpaTOpPHBIX 3aHATUNA: OCBOCHHE|IA0OpPATOPHOIL pa-
n3y4aeMoil yueOHON NUCLUIUIMHBI; PUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (IUCIIUILINH)
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2. |KoutponpHas |CpeAcTBO MPOBEPKH YMEHHM MPUMEHATH M0o-|KOMITIeKT KOH-
pabora JyYEHHbIE 3HAHUSA U PEUICHUs 3a7a4 OIpe-|TPOIbHBIX 3aJaHUN
JIEJICHHOTO TUIIA 110 TEME WJIN Pa3eiy. 10 BapHaHTaM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJAIOIINE BKIIO-(I[Iepeuenb nuckyc-

CHOHHBIX TEM IS
IIPOBEICHUS KPYT-
JIOTO CTOJIA, JTHAC-
KYCCHUH, TIOJIEMH-
KH, TUCITYTa,
ne0aToB




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem MexaHuyecKul
Kagpeopa Mawunwvl u annapamol xumuyeckux npouzgoocmas

VY4eOHbIM TUIaHOM 10 HampabiieHuio noaroToBku 18.03.02. «3Hepro- u pe-
cypcocOeperampIme npolecchl XMMHUYECKON TEXHOJOTHMH, HEDTEXUMHU M OHMOTEX-
HOJIOTHUWY JIJIsI OOYYarOIIUXCsl MPETYCMOTPEHO MPOBEICHUE Ja00PaTOPHBIX 3aHITHI
no mucuuiummHe b1.B.08 KoncrpyupoBaHue M pacué€T 3JIEMEHTOB 000pYIO0BaHHS
OTpACJIH.

JlaGopatopHble 3aHATHUS MO AUCIUILIMHE MPOBOMAITCS B CHEIUAIBLHO 000pY-
JIOBAaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPECTB OOydeHHUs: Jabo-
paTopHOro 000pyAOBaHUs, 00PA3IOB JIs UCCIECIOBAHUN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeeHUs Ta0OPATOPHBIX PA0OT - MPAKTUYECKOE OCBOECHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepualia, a Tak’Ke BhIpabOTKa CTyJEHTaMH OMpPEIeTICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTHPOBAHUS.

JlabopaTopnasi padora Nel MccnenoBanne HanpsiKEHUN, AEMCTBYIOIINX B CTEHKE
UUJIMHIpA.
1. Hanpspokenus, BO3HUKAIOE B TOHKOCTEHHOM LIWJIMHJIPE.
2. BriBox hopmynibl ajist pacu€ra TONIIMHBI [WIMHIPUYECKON oOevaiiku 1o 3 Teo-
pUU IPOYHOCTH.
3. BeiBo1 ypaBHEHUsI paBHOBECHS 30HBI 000TOYKH.
4. Pacuer KOJBUEBBIX U MEPUAMOHAIBHBIX HAIpPSKEHUH B 000JIOUYKAX Pa3IUYHOM
(bOpMBL.

JlaGopaTopHas padora Ne2 OnpenerneHue HaNnpsHKEHUN B THUIAX PA3IUYHONU (POPMBIL,
Harpy>K€HHbIX BHYTPEHHHM JIaBJIICHHEM.
1. DnnunTudeckyue THUIA U UX KOHCTPYKIIUSL.
2. Chepuueckue, MomaymapoBbie, TOpochepruueckrue KPBIIKA W JAHUINA, paboTaro-
1€ NO0J BHYTPEHHUM Ia30BbIM JaBJICHUEM.
3. KoHnueckue THUIIA TI0JI BHYTPEHHUM JIABJICHHUEM.
4. PacuéT miocKuX U cIa00BBIMTYKIIBIX KPBIIIEK U JTHMILL.

JlabopaTopHasi pagora Ne3 VccienoBanue yCTONYMBOCTH HIIMHAPUUECKUX 000JIOUEK,
Harpy>KeHHbIX BHELITHUM JaBJICHUEM
1. SBneHue morepu yCTOMYMBOCTU (POPMBI LMJIMHIAPUUECKUX 00€4YaeK, Harpy>KeH-
HBIX BHEILIHUM JIaBJICHUEM.
2. Kputnueckoe naBieHue, ko3PpQGUIUEHT 3amaca yCTOMUUBOCTH.
3. Kputnueckoe gaBiaeHue a5l «KKOPOTKUX» U «IJIMHHBIX» LUIUHIPOB.
4. Bei0op pacy€THOMN JUTMHBI TP pacyETe HA YCTOMYUBOCTD.

JladopaTopHasi paGora Ned OrnpeneneHrue KpUTHYECKOW CKOPOCTH BpAIlIEHHs Bajla C
OJIHUM JIMCKOM.
1. UccnenoBanune HanpspKeHUM B OBICTPOBPAIIAIONTUXCS TUCKAX.



2. OnpeniesieHue KPUTUUECKON CKOPOCTH BpaILlEHUs Bajla C OAHUM JIHCKOM.

3. OnpeneneHre KPUTHIECKUX CKOPOCTEH BpaIlleHUs Bajia ¢ HECKOJILKIUMU COCPEIO0-
TOYEHHBIMU Harpy3Kamu.

JlaGopaTopnas padora Ne5 MccnenoBanre HanpsiKEHUM, JEHCTBYIONIMX B CTEHKE
TOJICTOCTEHHBIX [IUJIMH/IPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

1. UccnenoBanue HamnpsKeHUM, NEUCTBYIONIUX B CTEHKE TOJICTOCTEHHBIX IIMJIMH-
JIPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

2. TpexocHoe HalpsHKEHHOE COCTOSIHUE B alllapaTax BbICOKOTO JIaBJICHUS.

3. H3meHeHue HampsKEHHOTO COCTOSHHS MaTepuajia CTEHKH IHUJIWHIPUYECKOTO
KOpITyca IPH MOBBIIICHUN BHYTPEHHETO JaBJICHUS.

4. Pacd€T TOJICTOCTEHHBIX KOPITYCOB IO HECYIIEH ClIOCOOHOCTH

Kpurepuu onieHKH j1a00paTOPHBIX PadoT

[Ipu noaroToBke K J1abopatopHoi padoTte no aucuuiiuHe «KoHCTpyrpoBaHue
U pacuéT >JIeMEeHTOB 000pYyI0BaHMs OTpaciau» B 6/7 cemecTpe CTYACHT AOJDKECH BbI-
HOJIHUTH CJIEAYIOLIUE BUIbI padoT:

MunuMajbHbIil | MakcUMaJIbLHBIH
Buabi pador
0aJsLx 0as1

CamocTosiTenbHass MNpopadOTKa TEOPETH-
YECKOro Marepuayia K J1abopaTopHOW pa- 2 4
oote
O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,
METOJMKON BBITIOJIHEHUS J1a0OpaTOPHOU 2 4
paboThI
BrimonHeHre  HEOOXOIMMOTO  3KCIEPH- 2 4
MEHTa
O6paboTka pe3yiabTaTOB HCCIEA0OBaHU, 3 5
NOCTpOEHUE TpaduKoB
AHanu3 pe3ysbTaToB UCCIICIOBAHUS U BbI- 3 5
BOJI 110 padoTe

UTOIoO : 12 24

Taxkum obOpaszoMm, Kaxkmas gabopaTopHas padoTa OIICHWBAETCS MUHUMYM B 12
0asoB, MmakcuMyM B 24 GamioB. [locne BbIMOMHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaK cpeaHee apupmeTnyeckoe
10 BCEM JIa0OpaTOPHBIM paboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul Xumuyeckux npouzgoocmas

VYueOHbIM IaHOM 110 HarpasyieHuto noarotToBku 18.03.02. JHepro- u pecypco-
coeperaroiye Nporecchl B XUMUYECKON TEXHOJIOTUU, HePTEeXUMHUHU U OMOTEXHOJIO-
TUU IS 00YyYarolUXcsl MPEIyCMOTPEHO MPOBEICHHUE MPAKTUYECKUX 3aHATHH I10
mucruIuinHe « KOHCTpynpoBaHue U pacyér 2IEeMEHTOB 000pYIOBaHUs oTpaciuy B 6/7
cemectpe. OOyuaronuMesl MpejiaraloTcs pa3HOYPOBHEBBIC 3a/laud U 3aJaHUs pe-
KOHCTPYKTHBHOTO YPOBHS, IO3BOJIAIONINE OIICHUBATH M JUATHOCTHPOBATH YMEHUS
CUHTE3UPOBaTh, AHAJIM3UPOBATH, 0000IIATh (PAKTUUECKUI U TEOPETUUECKUN MaTEpH-
anr ¢ QopMynmupoBaHWEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM TNPUYHUHHO-
CJIIEJCTBEHHBIX CBS3EH.

3aganme 1 - PacyeT Ha MPOYHOCTH M YCTOIYMBOCTH 3JIEMEHTOB M y3JI0B
XHMHYECKOH annaparypsl
Pacuet ¢aniieBoro coeuHeHus
3ananue 2 - Kpurnyeckne CKOPOCTH BPAIIAIONIAXCH BAJIOB.

NuxeHnepHbIil pacyeT BaJIOB HA TPOYHOCTh, )KECTKOCTh U BUOPOYCTONUYUBOCTD.

OcranbHbIe BapUAHTHI 33JaHUI PUBEACHBI B METOIMUECKOM YKa3aHUU, pa3pa-
6oranHom Ha Kadenpe MAXII

Kpurepuu ouieHKH NPaKTHYECKUX 3aHATHI

B 6/7 cemectpe oOydvaromuiicsi BBITIOJHSIECT 4 WHAWBUAYAIBHBIX 3a/JaHus. 3a
pEIIeHNE KaXI0T0 OH MOKET MOJYIuTh OT 15 10 18 6anios.

NTOroBeI1 pEUTUHT MO NPAKTUYECKUM 3aHATHUSAM MPOCTABISIETCS KaK CpeaHee
apu(MeTnyecKoe MoJIy4eHHbIX OAJIJIOB 3a pelieHre 4 HHANBUAYAIbHbBIX 3a/1aHUH.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XMMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prmmain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul Xumuyeckux npouzgoocmas

Hanpapnenue nmoarorosku: 18.03.02. SHepro- u pecypcocbepe- raroiiye nporecchl
B XMMHUUYECKON TEXHOJIOTHN, HEPTEXUMUU U OMOTEXHOIOT U

HpO(i)I/IJIL/ mporpamMma. MaimHbl M annapaTthl XMMHYECKMX IPOU3BOJICTB
(Haumenosanue)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHU)
o pucuumuinae KoHCTpyupoBaHue U pacu€T DIIEMEHTOB 000pYA0OBaHUS OTPACIH
OCHOBBI KOHCTPYHPOBAHHUS U PACU€Ta XUMUYECKUX MAIIIMH U alapaToB.

OO0uue TpUHIKUIIBI U METOAOJIOTUSI KOHCTPYUPOBAHUS MAIMH U anmnapaToB
orpaciu. KoHcTpynpoBaHHE U MPOEKTUPOBAHHUE, COOTHOLIEHUE MEXAY cpepamu
WHXCHEPHOU JICATEIbHOCTH;

KoncTpykiimonHusle MaTepuanbl, IpUMEHSIEMbIE 111 MAlllMH U anmnaparoB XH-
MUYECKHUX TPpou3BoACTB. Kitaccudukanus MarepranoB U 001aCTh UX TPUMEHEHUS;

Oc00EHHOCTH KOHCTPYUPOBAHUS JTUTOM, CTAILHOW CBApHOU, YMAITMPOBAHHOM,
OMMETAIITUYECKON, TYMUPOBAHHOM, TJIACTMACCOBOM, yrierpaduToBO, CTEKISTHHOM
arrapaTypsl, a TAKKE annaparypbl U3 [IBETHBIX MAaTEPUAIIOB U CIIJIABOB;

Pacuér u KoHCTpyHpOBaHHWE TOHKOCTEHHBIX armapaToB. OOIMe CBEACHUS 110
YCTPOMCTBY, pacuéTy W UCIBITAHUIO anmapatoB. HopmaTuBHbIe mapameTphl: pado-
yee W MpoOHOE JaBiieHHWE, pabodas M pacuéTHas TeMIeparypa, IO0IMyCKaeMble
HanpsHKEHUS;

ToHkocTeHHbIE 000JIOUKH, HArPy>KECHHbIE BHYTPEHHUM JaBjieHueM. OOmiue
cBeZieHus1 00 000JI0UKaX, OCHOBHbIE OHATHS U onpeaenenus. Hanpspk€HaHoe cocTo-
SHUE MaTepualia YIpyrux OCECUMMETPUYHBIX o00ojouek. beaMoMeHTHass Teopus
000J104€eK. Y CI0BUE MPOYHOCTH;

VYkpemnnenue orBepcTuil B 00osioukax. Pacuér ykpernieHuss mo reoMmerpuye-
ckoMy kputepuro. OCHOBHBIE TTOJIOKEHUS cTaHAapTa "Cocybl ¥ anmaparsl |

KoHcTpykinn pa3sEMHBIX COSTMHEHUN U 001acTh WX npuMeHeHus. DaHiie-
BbI€ COCJIMHEHUS U UX PACUET HA IPOYHOCTh U T€PMETUYHOCTh. OCHOBHBIEC TOJIOXKE-
Hus cradgapta Cocynsl U annapatsl. HopMmbl U1 MeTONbI pacuéra Ha MPOYHOCTH
(hIaHIIEBBIX COSTUHCHHM,

Jpyrue TUIIbI INIOTHO-TIPOYHBIX Pa3bEMHBIX COEUHECHUMU.

Kononneie anmapartsl. PacuéTHasi cxema KoJOHHOro ammapara. OCHOBHbIE
MOJIOKEHUS cTaHapTa "cocypl U anmapathl . HOpMbl 1 MeTObI pacuéra Ha Mpoy-
HOCTb;

KoncrpyupoBanue u pacué€r anmapatoB BbICOKOTro AaBiieHus. HopmatuBHbIe
napameTpbl: pacu€THbIE JaBJIECHUE U TeMIlepaTypa, K0O3P(GUUHUEHT NPOYHOCTH CBAP-
HBIX COEIMHEHUN. JlomycKkaeMble HAIPsDKEHUS C YYETOM JUIMTENIBHOM IPOYHOCTH




MaTepuasa U KOHCTPYKTUBHOTO MCIIOJIHEHUS KOPITyCa;

MamuHbl ¥ anmapaTthl C BPAaILIAIOIIMMUCSH KOHCTPYKTUBHBIMU 3JIEMEHTAMH.
Pacu€r sneMeHTOB MallluH U anmnapaToB, MOABEP>KEHHBIX MEXaHUYECKUM KOJIeOaH -
IM;

VYIUIOTHSAIONIME YCTPOWCTBA IOABMKHBIX JJIEMEHTOB. THIBI KOHCTPYKLMU
VIUIOTHSIOIIMX YCTPOMCTB anmnaparoB. YIJIOTHEHHE BaJOB M IITOKOB. OCOOEHHOCTH
UX KOHCTpyKUMH M pacuéra. OOnacTb NPUMEHEHHUS OTICNbHBIX YIJIOTHSIOMINX
YCTPOMCTB B 3aBUCHUMOCTH OT YCJIOBHMM 3KCIUIyaTallMM (JABJICHMsI, TEMIIEPaTypBhl,
CBOMCTB 00OpabaThIBaeMOMN Cpe/ibl);

DJeMEHThl MEJJIEHHO BpALIAIOIIMXCSA U TSKENIO HArpyKEHHbIX OapaOaHHbBIX
anmnapaTos.

Kpurepuu oneHku:

K xomnnexmy mem ons acce (peghepamos, 0oxknaoos, coodbwenui) npuiaea-
I0MCsl paspabomaHnHvle npenooasamenem U ymeepircoeHHvle Ha 3ace0anHuu Kageo-
Ppbl Kpumepuu OyeHKu no OUCYUniune 8 06annax (6 coomeemcmeuu ¢ NOJ0HCeHUeM 0
bPC).

Hanpumep, maxcumanvhas oyenka 3a pabomy cocmasnsiem 18 6annos, mu-
HUMANbHOE KoIuwecmeo oannos 9. U3 nux:

CamocmosimenbHocmsb pabomul HAO NPoOekmom, max 3 oauna, min 1 6aiur,

AxmyanbHocmo u 3HavumMocms memlt, max 3 oanna, min 1 6ann;

Ionnoma packpvimus memot, max 2 6anna, min 1 éamna;

Opueunanvrocms peuienust npobiemst, max 3 baina, min 2 baniia,

Apmucmusm u ebipazumenbHOCmMb 8blcmynjieHus, max 2 oaina, min 1 oanr,

Hcnonvzosanue cpedcme Ha2nsi0HOCMU, MEXHUYECKUX cpedcms, max 2 bania,
min 1 6ann;

Omeemul Ha onpocwl, max 3 banna, min 2 bana.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem MexaHuyeckuul
Kagheopa Mawunst u annapamoi xumuseckux npouzgoocms
Hanpapnenue noarorosku: 18.03.02. «3Hepro- u pecypcocOeperaromme mporecchl
B XMMHUYECKOM TEXHOJIOTHH, HEPTEXUMUH U OMOTEXHOJIOT UMY
[Tpodunbs/mporpaMMa; MaivHbl ¥ anmnapaTel XMMHYECKUX TIPOU3BOJICTB
Cemectp 6/7

YTBEPXJIAIO
3aB.kadenpoit W.H. Manpbiiies
« 12 »04.2022 r.

JK3aMeHAUMOHHBbIH OuieT Nel
Mo nucuunimHe (Moay/0) KoHCTpynpoBaHUE U pacyeT JIeMEHTOB 000PYI0BaHUS
oTpaciu

1.  KoHCTpyKIMOHHBIE MaTepUabl B XUMUYECKOM MalIMHOCTpoeHuu. Kpurepun
paborocniocobHocTH Marepuana. OCHOBHbIE KOHCTPYKIMOHHBIE MaTepuajbl B XH-
MUYECKOW MPOMBIIIJICHHOCTH.

2. OCHOBBI pacdyeTa TOHKOCTEHHBIX ammapaToB pabOTArOMIMX IO HapYKHBIM
naBieHueM. [loHSATHE «KOPOTKHMX» M «UIMHHBIX» LUWIMHIPOB U OCOOEHHOCTHU WX
pacuera.

YTBEPXJAIO
3aB.kadenpoit W.H. Mangiiies
«12 »04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 2
1o auciuInHe: KoHCTpyrpoBaHUe U pacyeT 3JeMEHTOB 000PY/I0BaHUS OTPACIIH
1. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTE€pUaIbl B XUMUYECKON MPOMBIIIIICHHOCTH.
Cranu. Knaccudukarusi ctajiei, rpaHuilbl TPUMEHUMOCTH Pa3IMYHbIX MapOK CTa-
JIEH.
2. KoncTpyrnpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYJOB U almapa-
TOB. PacyeT nmuimHaprdecKux ooedaek.




VTBEPXKJIAIO

3aB.xadenpoit W.H. Magpiie
«12 »04.2022 1.

JK3aMeHAIMOHHBIN OuteT Ne 3
1o aucuuiuinae: KoHCTpyrpoBaHUE U pacyeT 3JeMEHTOB 000pyA0BaHUs OTPACIH

1. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepUaJIbl B XUMUYECKON MPOMBIIIIIEHHOCTH.
YyryHsl. L[BeTHbIE METAILIIBI U CILJIABBI, O0JIACTH UX TPUMEHEHUS.
2. KoHcTpynpoBaHre M pacdeT 3JIEMEHTOB TOHKOCTEHHBIX COCYJIOB W amnmapa-

TOB. KpBIHIKI/I N JHHUIIa XUMHUYCCKUX allllapaTOB. Pacuer Ha IMPOYHOCTDb BBIITYKJIBIX
KPBIIICK U JHHIII.

YTBEPXKIAIO

3aB.kadenpoit W.H. Manpiiies
« 12 »04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 4
o pucuuiuiiae: KoHCTpyrpoBaHHE U pacyeT 31eMEHTOB 000pYAOBaHMS OTPACIIH

1. OCHOBHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIBI B XUMUYECKOMN MPOMBIILICHHOCTH.
HemeTannmuueckue KOHCTPYKIIMOHHBIE MAaTEPUAIIbl U 00JIaCTH UX MPUMEHEHUS.
2. KoHncTpynpoBanue m pacuer 3JIEMEHTOB TOHKOCTEHHBIX COCYAOB U ammnapa-

TOB. KpI)IHIKI/I N JHHUIIA XHUMHYCCKHUX allllapaToB. Pacuer Ha IIPOYHOCTDb IINIOCKHX
KPBIIICK U JTHHIII.

YTBEPXIAIO

3aB.kadenpoit W.H. Manpiiies
«12 »04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 5
no aucuuruHe: KoHCTpyrpoBaHUe U pacyeT 3JIEMEHTOB 000PY/I0BaHUs OTPACIv
1. OcCHOBHBIE pacyeTHBIE MMapaMeTPbl XUMUYECKOTO 000PY0BaHUSI.
2. MomMmeHTHas Teopusi pacuera 00o0siouek BpaiieHusi. OCHOBBI TEOPUH pacuera,
MOHATHS U omnpefiesnieHus. Pacuet KpaeBbIX CHJI U MOMEHTOB.




YTBEPXIAIO
3aB.xadenpoit W.H. Magpiie
«12 »04.2022 1.

JK3aMeHAIlMOHHBIN OueT Ne 6
o nuctuiuinHe: KOHCTpyHpoOBaHKE U pacyeT AIEeMEHTOB 000PYIOBAHMS OTPACIH

1. Pacyer xumMudeckoro o00opynoBaHUSI HA MEXaHHUYECKYIO MPOYHOCTh. OCHOB-
HBIC TTOHITHS U PacueTHbIE 3aKOHOMEPHOCTH.
2. MowmeHnTtHas Teopusi pacuera oboiouek BpameHus. [lopsmok ompeneneHus

KpacBbIX HaHpH)KGHI/IfI OT U3BCCTHBIX CUJI 1 MOMCHTOB.

YTBEPXJIAIO

3aB.kadenpoit W.H. Manpiiies
« 12 »04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 7
1o pucuuiuiiae: KoHCTpyHpoBaHHWE U pacyeT 31eMEHTOB 000pYAOBaHMS OTPACIIH

1. be3MomeHTHas Teopusi pacyeTa 000JIOUEK BpalleHHUs. YpaBHEHUS paBHOBE-
Cusl DJIEMEHTa 000JIOYKH. YpaBHEHHUE PABHOBECHUS 30HBI 000JIOUKH.
2. VYkpereHus: OTBepCTUi B CTeHKE 000JI0YKU. Pacuer ykperieHus OTBepCTUH.

OCHOBHbBIE KOHCTPYKIIMU YKPEILJICHUS] OTBEPCTHIA.

YTBEPXJAIO
3aB.kadenpoit W.H. Manpiies
«12 »04.2022 r.

JK3aMeHAIMOHHBIN OusteT Ne 8
no aucuuruHe: KoHCTpyrpoBaHUe U pacyeT 3JIEMEHTOB 000PY/I0BaHUs OTPACIv

1.  be3amomeHTHast Teopus pacuera 00oJoueK BpalieHus. Pacuer HampsbkeHUH B
HUIMHAPUYECKON U chpepruecKoil 000JI0UKe.
2. OcHoBHBIE pa3beMHBIC COCAMHECHHMSI XMUMHUYECKOHW ammapatypbl. OCHOBHEBIC

THUIIBI (bHaHI_ICB N UX IIPUMCHCHHC.



YTBEPXJIAIO
3aB.xadenpoit W.H. Magpimie
« 12 »04.2022 r.

JK3aMeHAIlMOHHBIN OuteT Ne 9
o nucturiuinHe: KOHCTpyHpOoBaHKE U pacyeT AIEeMEHTOB 000PYIOBAHMS OTPACIH

1. be3mMoMeHTHas Teopus pacdeTa 000JI0YCK BpalleHUs. Pacuer HampspKeHUH B
KOHHYECKOI 000I0UKE.
2. OcCHOBHBIC Pa3beMHBIC COCTMHECHUS XUMHUYSCKON ammapaTypbl. CriennaabHbIe

TuIbl GadieB. Beioop Tuna u Marepuana npoKJIaIKu.

YTBEPX]JIAIO
3aB.kadenpoit W.H. MajpiieB
« 12 »04.2022 .

IK3aMeHAUMOHHBI OusteT Ne 10
1o pucuuiuiiae: KoHCTpyHpoBaHHWE U pacyeT 31eMEHTOB 000pYAOBaHMS OTPACIIH

1. be3momeHnTHas Teopusi pacuera 00ojouek BpamieHus. OCHOBBI pacueTa TOH-
KOCTEHHBIX COCYJI0B, pa0OTAIOIIMX MOl BHYTPEHHUM JIaBJIEHUEM.
2. KoHcTpykuuu onop annapatoB XUMUYECKOH POMBIIIIEHHOCTH.
YTBEPXIAIO
3aB.kadenpoit W.H. Manpbiiies
«12 »04.2022 r.

JK3aMeHAUMOHHbIN Onser Ne 11
o nucturuiiae: KoHCTpyrpoBaHue U pacyeT 3IeMEHTOB 000PYIOBAHMS OTPACIH
1. KoncTpynpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYIOB W arrapa-
TOB. KpBIllIKKM ¥ AHUIA XMMUYECKUX amnmnapaToB. Pacuer Ha MpOYHOCTH TJIOCKUX
KPBIIIEK U JTHUIII.
2. Cocynsl U anmapaThl BBICOKOTO JaBjieHUs. HampsokeHuss B CTEHKE TOJICTO-
CTEHHOTO IWJIMH]IPA.




YTBEPXJIAIO
3aB.xadenpoit W.H. Magpimie
« 12 »04.2022 r.

IK3aMeHAUMOHHBII Ouster Ne 12
o nucturiuinHe: KOHCTpyHpOoBaHKE U pacyeT AIEeMEHTOB 000PYIOBAHMS OTPACIH
1. OcHOBHBIC KOHCTPYKITMOHHBIC MaTePUAIIbI B XUMUYECKON MPOMBIIIIICHHOCTH.
Cramu. Knaccudukanus craneid, rpaHUIbl TPUMEHIMOCTH Pa3IMYHBIX MAapOK CTa-
JIEH.
2. besmomenTHas Teopus pacyeTra 00oJsiouek BpaiieHus. Pacuer HampsikeHU B
KOHHUYECKON 000JI0UKE.

YTBEPXJIAIO
3aB.kadenpoit W.H. Manpiiies
« 12 »04.2022 r.

IK3aMeHAUMOHHBI Ouster Ne 13
o pucuuiuiiae: KoHCTpyrpoBaHHE U pacyeT 31eMEHTOB 000pYAOBaHMS OTPACIIH

1. beamomenTHas Teopusi pacuera 000JIOUEK BpallleHHs. YpaBHEHHS paBHOBE-
Cusl DJIEMEHTa 000JIOUKH. YpaBHEHHUE PABHOBECHUS 30HBI 000JIOUKH.
2. VYKperuieHus: OTBEPCTHI B CTEHKE 000JI0UKH. Pacder ykpernaeHus OTBEPCTHH.

OCHOBHbBIE KOHCTPYKIIMU YKPEILJICHUS] OTBEPCTHIA.

YTBEPXJAIO
3aB.kadenpoit W.H. Manpiiies
«12 »04.2022 r.

JK3aMeHALIMOHHBII OusteT Ne 14
o aucrumuiniae: KoHcTpyupoBaHue M pacueT JIEMEHTOB 000PYI0BaHUS OTPACIU
1. KoHcTpynpoBaHue W pacueT 3JI€MEHTOB TOHKOCTEHHBIX COCYJIOB W armapa-
TOB. PacueT mmmHapuyeckux odeyaek.
2. KoHcTpyKIny omnop anmapaToB XUMHYECKON TTPOMBITINICHHOCTH.




YTBEPXIAIO

3aB.xadenpoit W.H. Magpimie
« 12 »04.2022 r.

JK3aMeHAUMOHHbIN Ouiter Ne 15
no puciumivae: KoHCTpyrpoBaHUe U pacyueT 3JeMEHTOB 000PYI0BaHUS OTPACIH

1. beamomenTHas Teopusi pacuera 00OJOYEK BpallleHHs. YpaBHEHHS paBHOBE-
CHsI DJIEMEHTa 000JI0UYKHU. Y paBHEHUE PAaBHOBECHUS 30HBI O0OJIOUKH.
2. MowmenTHast Teopusi pacuera 000s04uek BpaiieHuss. OCHOBBI TEOPUH pacyueTa,

IOHATHA U OIIPCACIICHUA. Pacuer KpacCBbIX CUJI U MOMCHTOB.
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