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Ilepeuenv komnemenyuii U UHOUKAMOPOE OOCMUNICCHUS KOMNEMEHUUTL C YKA3AHUEM IMAN0E YOPMUPOBAHUA 8 NPOYeEcCe OCBOCHUA OUC-
UUNTUHDL

Komnerenmus:

[TK-5 Cniocoben aHanu3upoBaTh UCXOAHBIE TAHHBIC IS Pa3pabOTKU MPOEKTHBIX PEIICHUH TEXHOJOTHIECKOT0 KOMIUIEKCa MEXaHOCOOPOYHOTO
mexa.

NHauKaTOphl JOCTHKEHUSI KOMITETCHIIUH:

5.1. 3HaeT TUIIBI K OCHOBHBIE XapaKTEPUCTUKH MAIIMHOCTPOUTEIILHOTO IMTPOU3BOICTBA, a TAKXKE MPaBUIa pa3padOTKH, KOMILICKTAllUH, O)OpPM-
JICHUS ¥ OOpaIICHHS TEXHOJIOTHIECKON JOKYMEHTAINH

5.2 yMeeT NpUMEHSTh JEHCTBYIONIME HOPMbI TEXHOJIOTHYECKOTO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX KOMIUIEKCOB; aHAJIU3UPOBATh CTPYKTYPY
JCHCTBYIONUX TEXHOJIOTHIECKHX KOMIUICKCOB

5.3 BIajeeT HaBbIKaMU MMPUMEHEHHS HOPM TEXHOJOTHYECKOTO IIPOSKTHUPOBAHUS IIPH Pa3pab0TKE COBPEMEHHBIX MPOEKTHBIX PEIICHHH MEXaHO-
COOPOYHBIX IIEXOB.

Huoukamopwt 00- Omanwl popmuposanusn é npoyecce 0ce0eHUA OUCUUNTUHDBL
CMUIICEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemenuuu Jlekuyuu Hpaxmuueckue Jabopamopnvie 3ansa- | Kypcoeoii paboma Haumenosanue oyenou-
3anamus, naéopamopi mus H020 cpedcmea
NPaAKmMuKym
[K-5.1 Paszoen 1-pa3- | Pazoen 1-pazden 5 Paszoen 1-pazoen 5 Pazoen 1-pazoen 3 Oxsamen, nabopa-
den s MOpHOe U NpaKmuyeckoe
3auamue, 0OKIA0
[K-5.2 Pazoen 1-pa3- | Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazden 3 Oxsamen, nabopa-
den s MOpHOe U NpaKmuyeckoe
3aHaAmMue, 00OK1a0
I1K-5.3 Paszoen 1-pa3- | Pazoen 1-pazden 5 Paszoen 1-paszoen 5 Paszoen 1-pazoen 3 Oxsamen, nabopa-
oden s mopHoe U NpaKxmuyeckoe
3aunamue, 00KIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouyenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(6azoewlit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnasa paboma 5 12 24
Koumponvnaa paboma 4 15 18
Pegpepam 1 9 18
IK3amen 1 24 40
Hmoczo: 60 100
Ouenounvie cpeocmea | Kon-eo Min, éannoe Max, oan106
(6azoewtit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
Kypcoesasa paboma 1 60 100




HlIxana ouenusanus

Mudposoe
BbIpa:KeHHe

BripakeHue B 0aJ1-
Jiax:

CioBecHOe BbIpaKeHHe

KpuTepun oueHKH HHAMKATOPOB JOCTH:KeHHUS PU opMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OrneHka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUIECKOE CO-TIEp-
JKaHME Kypca OCBOCHO IOJHOCTBIO, 0e3 mpo0esioB; MCUEpIBIBAIOIIE, OCIEN0Ba-
TEJIBHO, YETKO U JIOTHYECKU CTPOWHO M3JIaraeT Marepuai; CBOOOJHO CIpPaBIIAETCS
C 33J]auaMu, BOIPOCAMH U JAPYTUMH BUJAaMH NPUMEHEHUs 3HAHUI; HCIIONB3YET B
OTBETE AOMOJHUTEIBHBIM MaTepH-al BCe MPEyCMOTPEHHBIE TPOTPAaMMOIL 3a1aHuUs
BBITIOJIHEHBI, KAYECTBO UX BBIITOJHEHUS OLEHEHO YHCIOM OaJlIOB, ONM3KUM K MaK-
CHUMaJIbHOMY; aHAJM3UPYET IOIyUYEHHbIE PE3ybTaThl; MPOSBISIET CAMOCTOSTEIb-
HOCTb ITPU BBINIOJIHEHUH 33JaHUN

74 - 86

Xoporo (3a4TeH0)

OrmeHKa «XOpOIIO» BBICTABIISETCS CTYACHTY, €CIIH TEOPETHYECKOE COMep-
JKaHUE Kypca OCBOEHO MOJHOCTHIO, HEOOXOANMBIE TPAKTUUSCKHE KOMIIETSHIINH B
OCHOBHOM C(OPMHPOBaHBI, BCE MPEAYCMOTPEHHBIE TPOrpaMMoil 0O0yueHus y4eo-
HBIC 3a/IaHHS BBIIOJHEHBI, KAUYECTBO MX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTy-
JICHT TBEPJI0 3HACT MaTepHall, TPaMOTHO U 110 CYIECTBY H3JIaraeT ero, He IOMycKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC.

60 - 73

Y IOBIETBOPUTENBHO (3a4TEHO)

OreHka «yIOBJIETBOPUTENBHOY BBICTABISAETCS CTYIEHTY, €CIIU TeopeTHde-
CKO€ COJIepyKaHHe Kypca OCBOCHO YaCTHYHO, HO TIPOOEIIbI He HOCAT CYIIECTBEHHOTO
xXapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMON 3aaHuil BBIIOIHEHO,
HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE Ha MTOCTABJIEHHBII BOMPOC CTYACHT JI0IyC-
KaeT HETOYHOCTH, HEJIOCTATOYHO TpaBHIbHBIE (HOPMYIHPOBKU, HAOIIOAAIOTCS
HapyILIEeHNs JIOTHYECKON MOCIIeI0BATEIbHOCTH B H3JI0’KEHUH IPOIPaMMHOTO Mate-
puana.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OueHka «HEYJIOBIETBOPUTEILHO» BBICTABIISACTCS CTYACHTY, €CIM OH He
3HAET 3HAYMTEIILHOW YaCTH MPOTrPaMMHOT0 MaTepuaa, JOMyCKaeT CyleCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIBITMMU 3aTPYAHCHUSMH BBIITOJIHSCT IIPAKTUYECKHE pa-
00TBI, HEOOXOJUMBIEC PAKTHYECKHE KOMIIETEHIIMN He C(OPMHUPOBAHBI, OOJIBIIHH-
CTBO IIPEyCMOTPEHHBIX MPOrPaMMOil 00y4eHUs YIeOHbIX 3a/IaHHH HE BBITIOJIHEHO,
Ka4eCTBO MX BBIIIOJHEHHUS OLICHEHO YHCIIOM 0ayuloB, OJIM3KUM K MUHUMAJIbHOMY




KpaTkasi XapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTBA

YUTh OOYyYaloImMXCsl B MPOIECC 00CYKICHUS
CIIOPHOTO BOTIPOCA, MPOOJIEMBI U OIICHUTH UX
YyMEHHE apryMEHTHpPOBAaTh COOCTBEHHYIO
TOYKY 3pEHHUS.

Ne | Haumenosanue| Kpamkasa xapaxkmepucmuka ouyenounozo | Ilpeocmaenenue
n/n| oOUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |[DT1o BuJ y4eOHOM pabOThI, 1EdbI0 KOTOpOii| Tembl mabopaTop-
pabora ABJISIETCSl U3y4yeHUe (HMcclieJoBaHue, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEePUCTHK JIabOpaTOpPHOro 0O0b-|TPOJIbHBIE BO-
eKTa. IPOCHI IO TEME
[{enb m1abopaTOpPHBIX 3aHIATUI: OCBOCHHE U3Y-|T1a00paToOpHOil pa-
yaeMoi y4eOHON MUCIUIUIMHBI, MPHOOpEeTe-|00ThI, BOMPOCH K
HUE€ HaBBIKOB IPAKTHYECKOTO0 NPUMEHEHUS |KOJUIOKBUYMY
3HAHUN Y4eOHOU TUCIUIUIMHBI (IUCITUILIINH) C
UCIIOJIb30BAHUEM TEXHUYECKUX CpPEICTB U
(wn) oObopyaoBaHuUs
2. |KoutponpHas |CpeAcTBO MPOBEPKU YMEHHM MPUMEHATH Mo-|KoMIekT KoH-
pabora JyYEHHbIE 3HAHUA U PEUICHUs 3a7a4 OIpe-|TPOJIbHBIX 33 JaHUN
JICJICHHOTO TUIIA [0 TEME WU Pa3zely. 10 BapHaHTaM
3. |Huckyccus OneHouHbIE CpenCcTBa, MO3BOJIAIOMME BKIIO-|[lepeueHp nuckyc-

CHOHHBIX TEM IS
IIPOBEJCHUS KPYT-
JIOTO CTOJIA, IHAC-
KyCCHH, TI0JIe-
MUKH, JTUCITyTa,
ne0aToB




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem MexaHuyecKul
Kagpeopa Mawunwvl u annapamul xumuyeckux npouzgoocmas

VY4eOHbIM IIaHOM 110 HamnpaBiieHuto moarotoBku 18.03.02. «9Hepro- u pecyp-
cocOeperarolme Ipouecchl XUMHUUECKON TEXHOJOTHH, HEMDTEXUMHUU U OMOTEXHOJI0-
TUWY» NI 0OyYaromuxcs MpeaycCMOTPEHO MPOBeACHUE JTabOpaTOPHBIX 3aHATHH IO
mucauiuinae b1.B.08 KoncrpyupoBaHue M pacdéT 3JIEMEHTOB 00OpYIOBaHUS OT-
paciu.

JlaGopaTopHbIe 3aHITHS IO AUCIUILIMHE MPOBOASTCA B CHEIUAILHO 000PY10-
BaHHBIX Ja0OPATOPHUAX C IPUMEHEHUEM HEOOXOIUMBIX CPEICTB OOyUeHHs: Tabopa-
TOpHOTO 00OpymOBaHUs, 00pa3LOB ISl MCCICAOBAHUNA, METOJUUYECKUX TOCOOUM.
[lenb mpoBeaeHUs TabOPaTOPHBIX PabOT - MPAKTHYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepuralia, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTHPOBAHUS.

JlaGopaTopnasi padora Nel MccnenoBanue HanpsiKEHUM, ACHMCTBYIOIINX B CTEHKE
UUJIMHIpA.
1. Hanpspokenus, BO3HUKAIOE B TOHKOCTEHHOM LIAJIMH]IPE.
2. BoiBog (hopMyIibl 115 pacyéTa TONIIKUHBI HWJIMHAPUYECKOM 00e4aliKu 1o 3 Teopuu
ITPOYHOCTH.
3. BeiBo1 ypaBHEHUsI paBHOBECHS 30HBI 000TOYKH.
4. Pacuer KOJBUEBBIX U MEPUAUOHAIBHBIX HAMpPSIKEHUNH B 000JOYKAX PA3TUYHON
(bOpMBL.

JlaGopaTopHas pa6ora Ne2 OmnpeseneHre HaNpsHKeHUH B THUIIAX pa3InyHON (OpMBI,
Harpy>K€HHbIX BHYTPEHHUM JaBJICHUEM.
1. DnnunTudeckyue THUIA U UX KOHCTPYKIIUSL.
2. Cepuueckue, moymapoBsie, Topochepruueckue KoK U JHUIIA, paboTaroiue
I10J] BHYTPEHHUM T'a30BbIM JIABJICHUEM.
3. KoHnueckue THUIIA 0T BHYTPEHHUM JIaBJICHHEM.
4. Pacuét miaocKuX U cIa0O0BBIMYKIIBIX KPBIIIEK U JTHHMILL.

JlabopaTopHasi padora Ne3 VccnenoBanue yCTOWYMBOCTH HIIMHAPUUECKUX 000JIOUEK,
Harpy>K€HHbBIX BHEIIHUM JaBJIECHUEM
1. SIBnenue noTepu yCTOMUMBOCTH (POPMbI LIUITUHAPUUECKUX 00eUaeK, Harpy>KEHHbIX
BHEIIIHUM JaBJICHUEM.
2. Kputnueckoe naBieHue, ko3PpQGUIUEHT 3amaca yCTOMUUBOCTH.
3. Kputnueckoe gaBiaeHue a5l «KKOPOTKUX» U «IJIMHHBIX» LUIUHIPOB.
4. Bei0op pacy€THOMN JUTMHBI TP pacyETe HA YCTOMYUBOCTD.

JlabopaTopHasi pa6ora Ned OnpeiefieHre KpUTHUYECKON CKOPOCTH BpallleHUs Bajia C O/1-
HHUM JUCKOM.
1. UccnenoBanune HanpspKeHUM B OBICTPOBPAIIAIONTUXCS TUCKAX.



2. OnpenesieHue KPUTUUECKOW CKOPOCTH BpAILEHUS Baja C OJHUM JUCKOM.

3. OnpeneneHne KPUTHIECKUX CKOPOCTEH BpaIlleHUs Bajia C HECKOJIBKUMU COCPEIO-
TOYEHHBIMU Harpy3Kamu.

JlaGopaTopuas padora Ne5 HccnenoBanre HanpsiKEHUM, JEHCTBYIOMIMX B CTCHKE
TOJICTOCTEHHBIX [IUJIMH/IPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

1. UccnenoBanue HanpspKeHUM, NEUCTBYIONIUX B CTEHKE TOJICTOCTEHHBIX IIWJIMH-
JIPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

2. TpexocHoe HaNpsHKEHHOE COCTOSIHUE B alllapaTax BbICOKOTO JIaBJICHUS .

3. M3meHeHue HanpsHKEHHOTO COCTOSIHUS MaTepHrasia CTeHKH HIWJIWHIPUYECKOT0 KOp-
1yca Py MOBBIIICHUY BHYTPEHHETO JTaBIICHMUSI.

4. Pacd€T TOJICTOCTEHHBIX KOPIYCOB MO HECYIIIEH CIIOCOOHOCTH

Kpurepuu onieHKH j1a00paTOPHBIX PadoT

[Ipu noaroToBke K J1abopatopHoi padoTte no aucuuiiuHe «KoHCTpyrpoBaHue
U pacyéT HIIEMEHTOB 000pyIoBaHuUs oTpaciauy» B 6/7/8 cemecTpe CTyAEHT AOIKEH BbI-
HOJIHUTH CJIEAYIOLIUE BUIbI padoT:

MunuMmajbHblii | MakcuMaib-
Buabi pabor N
0aJsLx HbI 0aJL1

CamocrosTenpHas IpopaboTKa TeOpeTHYC- 2 4
CKOro MaTepuaia K JabopatopHoil padote
O3HaKOMJIEHHE C YCTaHOBKOM, IPHUOOPOM,
METOJIMKOW BBIMIOJHEHHUSI J1TA0OpaTOPHOM 2 4
paboTHI
BrinonHenne HEoOXOAUMOTO  JKCHEPH- 2 4
MEHTA
OG6paboTka pe3yJabTaTOB UCCIEIOBAHUS, 3 5
MOCTpOEHUE rpadrKoB
AHanu3 pe3ysIbTaToB UCCIICIOBAHUS U BbI- 3 5
BOJI 110 paboTe

UTOIO : 12 24

Taxum oOpazom, kKaxkas tabopatopHas paboTa orieHuBaeTcss MUHUMYM B 12 Oa-
J0B, MakcUMyM B 24 GamoB. [locne BbIMOTHEHHS BCeX pabOT pacCUYUTHIBAETCS UTO-
rOBbIM OaJIJ1 O JAHHOMY OLIEHOYHOMY CPEJICTBY, KaK cpeliHee apuPMeTHYecKoe Mo
BCEM JIabOpaTOPHBIM paboTaM.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OO IKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul Xumuyeckux npouzgoocmas

YueOHbIM MIaHOM 110 HarpaiieHuto noarotToBku 18.03.02. JHepro- u pecypco-
coeperarolye Ipolecchl B XMMHUYECKOW TEXHOJIOTUH, HeQTEXUMUU U OMOTEXHOJIOTUU
JUTIsl OOyYaronIMXcsl MPelyCMOTPEHO MPOBEICHUE MPAKTUUECKUX 3aHATUN 10 JTUCIHU-
wHe «KoHCTpyrpoBaHue u pacuér 1eMeHTOB 000pyI0BaHus oTpacian» B 6/7/8 ce-
MecTpe. OO0yJaromuMcsl PeAIaraloTcs Pa3HOYPOBHEBBIE 3a/1aUd M 3aJIaHUSI PEKOH-
CTPYKTHBHOTO YPOBHSI, TO3BOJISIIONIUE OICHWBATh M JUATHOCTHPOBATh YMEHUS
CUHTE3UPOBaTh, AaHATM3UPOBATH, 00001IaTh (PAKTUYECKUNA U TEOPETUYECKHUI MaTepHrall
¢ popMynHpPOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUIMHHO-CIICICTBEH-
HBIX CBSA3CH.

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.

OcranbpHbIC BapUAHTHI 33JaHUIN IPUBEACHBI B METOIMUECKOM YKa3aHWU, pa3pa-
6oranHom Ha Kadenpe MAXII

Kpurepuu ouieHKH NPaKTHYECKUX 3aHATHI

B 6/7/8 cemectpe oOyuaromumiicsi BBITOTHICT 4 WHAUBHUIYATBHBIX 331aHUS. 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 HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prmmain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul Xumuyeckux npouzgoocmas

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

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

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHU)
no auciurinae_KoHCTpyHpoBaHHUE U pacu€T 3JEMEHTOB 000PYI0BAHMS OTPACIIU
OCHOBBI KOHCTPYHPOBAHHUS U PACU€Ta XUMUYECKUX MAIIIMH U alapaToB.

OO01Iue NPUHIMIIBI U METOI0JIOTHSI KOHCTPYHUPOBAHMSI MAIIIMH U allliapaToB OT-
paciu. KoHcTpyupoBaHue M NMPOEKTHUPOBAHUE, COOTHOIIEHUE MEXIY cpepaMu UH-
JKEHEPHOM JEATEIbHOCTH;

KoncTpykiimonnsle MaTepuanbl, IPUMEHSIEMbIE IJI1 MAllMH U anmnapaToB XU-
MUYECKHUX TPpou3BoACTB. Kitaccudukanus MarepranoB U 001aCTh UX TPUMEHEHUS;

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

Pacuér u KoHCTpyHpOBaHHWE TOHKOCTEHHBIX armapaToB. OOIMe CBEACHUS 110
YCTPOMCTBY, pacu€Ty U UCIIBITAaHUIO annaparoB. HopMaTuBHbBIE mapaMeTpsl: pabouee
U MpoOHOE AaBieHue, paboyas U pacu€THas TeMIlepaTypa, IOMyCKaeMble HarpsKe-
HUS;

b

ToHkocTeHHbIE 000JIOUKHU, HArpy>KEHHbIE BHYTPEHHUM JaBjieHueM. OOiue
cBeZieHus1 00 000JI0UYKaX, OCHOBHBIE OHATHS U onpeneneHus. Hanpsox€aHoe cocro-
STHUE MaTepualia ypyrux 0oCeCUMMETPUUYHBIX 000JI04eK. beamomeHnTHas Teopust 060-
JIOYEK. Y CI0BUE NTPOYHOCTH;

VYkperieHue oTBepcTuil B 00o0ukax. Pacuér ykperieHus Mo reoMerpuye-
ckoMy kputepuro. OCHOBHBIE TTOJIOKEHUS cTaHAapTa "Cocybl ¥ anmaparsl |

KoHcTpykiun pa3bEMHBIX COSTUHEHUN M 00J1acTh uX npuMeHeHus. dnaHiie-
BbI€ COCJIMHEHUS U UX PACUET HA MPOYHOCTh U T€PMETUYHOCTh. OCHOBHBIE TTOJIOKE-
Hus ctagaapta Cocysl U anmapaTthl. HOpMbl 1 MeTOIBI pacuéra Ha MPOYHOCTH (Pi1aH-
LEBBIX COCTUHEHUII,

JIpyrue TUIbI IOTHO-MPOYHBIX PA3bEMHBIX COCTMHEHU.

Kosnonnsle anmapatel. PacuétHas cxema KoJioHHOTO annaparta. OCHOBHBIE TO-
JIOKeHUs1 cTaHjapTa "cocyasl u amnmapatbl’. HopMbl U MeTonbl pacuéra Ha MPOU-
HOCTB;

KoncrpyupoBanue u pacué€r anmapatoB BbICOKOTro AaBiieHus. HopmatuBHbIe
napaMeTphl: pacu€THBIC JaBJICHUE U TeMIieparypa, KodhPUIMEeHT TPOUYHOCTH CBap-



HBIX COEIMHEHUH. JlonycKaeMble HaNPsKEHUs ¢ YIETOM JUTUTENbHOM IPOYHOCTH Ma-
Te€pUaa U KOHCTPYKTUBHOI'O UCIIOJIHEHHSI KOPITyCa;

MamuHel ¥ anmapaThl ¢ BpalAIOIIMMUCSH KOHCTPYKTUBHBIMU 3JIEMEHTaMH.
Pacyér 351eMEHTOB MalllMH U anmnaparoB, MOJABEPKEHHBIX MEXaHWYECKHM KoJieOa-
HUSIM;

VYIUIOTHSAIOIME YCTPOWCTBA IOABMIKHBIX 3JIEMEHTOB. THIIBI KOHCTPYKIUH
VIUIOTHSIOIIMX YCTPOMCTB anmnaparoB. Y JIOTHEHHE BaJIOB U ITOKOB. OCOOEHHOCTH
UX KOHCTpyKUMH M pacuéra. OOnacTb NPUMEHEHUS OTIENIbHBIX YIJIOTHSAIOIIUX
YCTPOMCTB B 3aBUCHUMOCTH OT YCJIOBHMM 3KCIUIyaTallMM (JABJICHMs, TEMIIEpPaTypBhl,
CBOMCTB 00pabaThIBa€MOM Cpe/ibl);

DJeMEHThl MEJJIEHHO BpALIAIOIIMXCSA U TSKENIO HArpyKEHHbIX OapaOaHHBIX
anmnapaTos.

Kpurepuu oneHku:

K xomnnexmy mem ons scce (peghepamos, 0oknaoos, coobwenui) npuiraea-
10Mcst pazpabomantvie NPenooasamenem U Ymeepicoentvle Ha 3ace0anuu Kageopul
Kpumepuu OYeHKU Nno OUCYUNIUHE 8 Oallax (8 coomeemcmeuu ¢ NOJONCEHUEM O
bPC).

Hanpumep, maxcumanvnas oyenxa 3a pabomy cocmasisem 18 6annoe, muru-
ManbHoe Konuwecmao 6annos 9. Uz nux:

CamocmosimenbHocmsb pabomul HAO NPOekmom, max 3 oauna, min 1 6air,

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

Ionnoma packpvimus memot, max 2 6aina, min 1 éama;

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

Apmucmu3sm u 8bipazumenrbHOCMb blCMYNeHUs, Max 2 baina, min 1 o6anr,

Hcnonvzosanue cpedcme Ha2nsi0HOCMU, MEXHUYECKUX cpedcms, max 2 baiia,
min 1 6anr;

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



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
deneparbHOTO TOCYAaPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem MexaHuyeckuul
Kagheopa Mawunst u annapamoi xumuseckux npouzgoocms
Hanpasnenue moarorosku: 18.03.02. «3Hepro- u pecypcocdeperarIme npoecchl B
XHUMHUYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOTHH)
[Tpodunbs/mporpaMMa; MaivHbl ¥ anmnapaTel XMMHYECKUX TIPOU3BOJICTB
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YTBEPXIAIO
3aB.kadenpoit N.A. Cabanaen
« 05 » 03 20 T.

JK3aMeHAUMOHHBIH OuseT Nel

IMo mucuunimHe (MoayJar0) KoHcTpynupoBaHue U pacdeT 3JIEMEHTOB 000Dy I0BaHHMSI
oTpaciu

1. KoHCTpyKITMOHHBIE MaTEpHAIIBl B XUMHUYECKOM MalnHOCTpoeHuu. Kpurepun
paborocniocooHOCTH MaTepuana. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepHAaJIbl B XUMHU-
YECKOW MPOMBIIUIEHHOCTH.
2. OcHOBBI pacyeTa TOHKOCTEHHBIX aIlllapaToB pa0OTAOIIMX IOJM Hapy>KHBIM
naBieHueM. [IoHATHE KKOPOTKHUX» U «THHHBIXY ITUIMHAPOB K OCOOEHHOCTH UX pac-
yeTa.
Pexomennyemsliii popmart it ohopMIIeHHS SK3aMEHAIIMOHHOTO Omera: AS.

YTBEPXJAIO
3aB.kadenpoit N.A. Cabanaen
« » 20 T.

IK3aMeHAIMOHHBII OusteT Ne 2
o aucrumuiniae: KoHcTpyupoBaHue U pacueT JIEMEHTOB 000PYI0BAHHUS OTPACTH
1. OCHOBHBIC KOHCTPYKITMOHHBIC MaTEPHUAIbI B XUMHUYECKON MMPOMBIIIIICHHOCTH.
Cramu. Knaccudukaruys craieid, rpaHUIbl MPUMEHIMOCTH Pa3IMYHBIX MapOK CTa-
JICH.
2. KoHcTpyHnpoBaHue U pacyeT 3JIEMEHTOB TOHKOCTEHHBIX COCYJIOB U alapaToB.
Pacuer nmnmnHapruyeckux obeyaexk.




JK3aMeHallMOHHBbI OMiTeT Ne 3
1o aucnuIninHe: KOHCTpyrpoBaHKe U pacyeT MIEeMEHTOB 000PYI0BAHMSI OTPACIIH

1. OcCHOBHBIC KOHCTPYKIHWOHHBIC MAaTCpUAJIbI B XUMHUYECKOMN IMPOMBIINIJICHHOCTH.
I'I}’l“YHBI. HBCTHLIG MCTAJJIbI U CIIJIaBHI, o0nacT ux IMPUMCHCHMN.
2. KOHCTpYI/IpOBaHI/IC " pacdcCT 3JICMCHTOB TOHKOCTCHHBIX COCYAOB U allllapaTOB.

Kpblliky 1 1HUIA XMMUYECKUX annapaToB. PacyeT Ha MPOYHOCTH BBITYKJIBIX KPbI-
LIEK W THHUILL.

JK3aMeHAlMOHHBIN OuiteT Ne 4
1o aucnuIninHe: KOHCTpYHpOBaHKE U pacyeT AIEMEHTOB 000PYI0BAHMSI OTPACIIH

1. OcHOBHBIC KOHCTPYKIHMOHHBIC MaTCpHUAJIbl B XUMHUYECKON IIPOMBIIIJIICHHOCTH.
Hemeramnnueckue KOHCTPYKIMOHHBLIC MaTCPpHaJIbl U o0acTH ux IMPUMCHCHU .
2. KOHCTpYI/IpOBaHI/Ie " pacyCT 3JICMCHTOB TOHKOCTCHHBIX COCYA0B H aIlllapaToB.

Kppllliky 1 THUIIA XUMAYECKHUX anmnapaToB. Pacuer Ha NpOYHOCTh MIIOCKUX KPBIIIEK
W JHUAIIL.

JK3aMeHAUMOHHBI OusteT Ne 5
no aucturuHe: KoHCTpynpoBaHue U pacyueT 3JIEMEHTOB 000PY/I0BaHUS OTPACIIU
1. OcHOBHBIE pacyeTHBIC MMapaMeTPbl XUMUYECKOTO 000PY0BaHUSI.
2.  MowmeHTHas Teopus pacdeTa 00osouek BpameHus. OCHOBBI TEOPUH pacyeTa,
TIOHATHS U OTIpeieieHrs. PacdeT KpaeBbIX CHII 1 MOMEHTOB.

JK3aMeHAUMOHHBI OusteT Ne 6
o nucturiuiiae: KoHCTpyrpoBaHue U pacyeT AIeMEHTOB 000pYIOBAHMS OTPACIH

1. Pacuer xumudeckoro o0opynoBaHMs Ha MEXaHUYECKYIO MPOYHOCTh. OCHOB-
HbIE TIOHSITUS U PACUETHHIE 3aKOHOMEPHOCTH.
2. MowmenTHasi Teopusi pacuera oOosiodek Bpamienus. [lopsgok ompeneneHus

Kpac€BbIX HaHpH)KeHI/If/'I OT U3BCCTHBIX CHUJI U MOMCHTOB.



JK3aMeHallMOHHBII OueT Ne 7
o AucIHuIniiHe: KOHCTpYyMpOBaHUE U pacyeT JIEMEHTOB 000PYI0BaHHUS OTPACIH

1. be3smomenTHas Teopus pacueta 000JI04€K BpalleHHs. Y paBHEHHs paBHOBECHS
JJIEMEHTa 000JIOUKHU. Y paBHEHUE PABHOBECHS 30HBI 00OJIOUKH.
2. VYkpereHust OTBepCTUi B CTeHKe 000J10YKU. Pacuer yKperieHns OTBEpCTU.

OCHOBHBIE KOHCTPYKLIMH YKPEIUIEHUSI OTBEPCTHIA.

JK3aMeHAIIMOHHBIN OuteT Ne 8
1o auciuIunHe: KoHCTpyrpoBaHUE U pacyeT 3JeMEHTOB 000PY/IOBAHMS OTPACIU

1. besmomenTHas Teopus pacyeTra 0o0oJiouek BpaiieHus. Pacuer HampsikeHUi B
HUIMHAPUYECKON U chpepruecKkoil 000I0UKe.
2. OcCHOBHBIE Pa3bEMHBIE COEOUHEHHS] XUMHYECKOM amnmapaTypbl. OCHOBHBIE

THIIBI (I)HaH]_IGB " UX IIPUMCHCHUC.

IK3aMeHAMOHHBII OusteT Ne 9
1o pucuuiuiiae: KoHCTpyrpoBaHHE U pacyeT 31eMEHTOB 000pYAOBaHMS OTPACIIH

1. beamomenTHas Teopusi pacuera 000J04YEK BpallleHUs. PacueT HanpspKeHu B
KOHUYECKOM 000JI0UKE.
2. OCHOBHBIE Pa3bEMHBIE COCIMHEHNSI XUMUYECKON anmnapaTypbl. CrienuaibHbIe

TuIbl (raHieB. BeiOop Thna 1 Marepuasna nNpoKJIaIKH.

JK3aMeHAUMOHHBII Oustet Ne 10
no nucturuHe: KoHCTpyrpoBaHue U pacyueT 3JIEMEHTOB 000PY/I0BaHUS OTPACIIU
1.  be3momeHnTHas Teopus pacueTa 000J0ueK BpaiieHus. OCHOBBI pacueTa TOHKO-

CTEHHBIX COCYJIOB, pa0OTAIOIIHX O/ BHYTPEHHUM JaBJICHUEM.
2. KoncTpykiuu ornop anmapatoB XUuMHYECKOW IPOMBIIUIEHHOCTH.




DOK3aMeHAlIMOHHBbIN OMyteT Ne 11
o AucHuIniiHe: KOHCTpYyHpoBaHUE U pacyeT JIeMEHTOB 000PYI0BAHUS OTPACIIH
1. KoHcTpyrnpoBaHue u pacyeT 3J1eMEHTOB TOHKOCTEHHBIX COCYJIOB U almapaToB.
KpbImiku u THAIIA XUMHUYECKUX almapaToB. PacyeT Ha MPOYHOCTH TUIOCKUX KPBIIIEK

Y JTHULL.
2. Cocynpl 1 amnmapaThl BHICOKOT0 1aBiieHHs. HanpsikeHust B CTEHKE TOJICTOCTEH-

HOTO LWJIMHJIPA.

IK3aMeHAUMOHHBII Ouster Ne 12
no puctumuivHe: KoHCTpyrpoBaHUe U pacyeT 3JeMEeHTOB 000PYI0BaHUS OTPACIH
1. OCHOBHBIE KOHCTPYKIIMOHHBIE MATEpUaJIbl B XUMUYECKON MPOMBILIIEHHOCTH.
Cramu. Knaccudukanus craiieid, rpaHUIbl IPUMEHUMOCTHA Pa3JIMYHBIX MapoK CTa-
Jen.
2. be3MomeHnTHas Teopus pacyeTa 000JI0UeK BpalleHus. Pacuer HanpsikeHuil B
KOHUYECKON 000JI0UKE.

JK3aMeHAUMOHHBbIN OusteT Ne 13
o AUCIUIIIMHE: KOHCTpYHpOBaHUE U pacyeT dJIeMEHTOB 000PYI0BAHUS OTPACIIH

1. be3sMomenTHas Teopus pacuyeTa 000J0UEK BpallleHUs. Y paBHEHUS PaBHOBECHS
9JIEeMEHTa 000JIOUKHU. Y paBHEHHE PAaBHOBECHS 30HBI 00OJIOUKH.
2. VYKperuieHus: OTBEPCTHI B CTEHKE 000JI0UKH. Pacder ykpenieHus oTBEpCTHH.

OCHOBHbBIE KOHCTPYKIIMU YKPEILJICHUS] OTBEPCTHIA.

JK3aMeHAUMOHHbIN Ouster Ne 14
o nucturiuiiae: KoHCTpyrpoBaHue U pacyeT 3IeMEHTOB 000PYIOBAHMS OTPACIH
1. KoncTpyrpoBaHue 1 pacyeT 3JIeMEHTOB TOHKOCTEHHBIX COCYJIOB U alllapaToB.

Pacuer munuHapuyecKkux oOeyaek.
2. KoncTpykiuu onop anmapatoB XUMHYECKOW IPOMBIIUIEHHOCTH.




JK3aMeHALIMOHHBII OmMiteT Ne 15
1o aucnuIninHe: KOHCTpyrpoBaHKe U pacyeT MIEeMEHTOB 000PYI0BAHMSI OTPACIIH

1. be3MomeHnTHas Teopus pacyeTa 000JI04eK BpallleHHs. Y paBHEHUS PaBHOBECHUS
AJIeMEeHTa 000JI0UKHU. Y paBHEHUE PAaBHOBECHS 30HBI 00OJIOUKH.
2. MowmenTHast Teopusi pacuera 000s04uek BpaiieHuss. OCHOBBI TEOPUH pacyeTa,

IMOHATHA U OIIPCACIICHUA. Pacuer KpacBbIX CUJI U MOMCHTOB.
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