MMHMCTeﬁCTBo HayKH W Bbiciiero obpaszobanus Poccuiickoit deaepalinu
HuKHEKaMCKHIT XMMHKO-TEXHOIOMHUECKHH HHCTUTYT (unnai)
desiepanbHOro rocy1apeTBEHHOro 010/KETHOrO 00pasoBaTEIbHOIO YUPEKACHHS
BbICILIErO 00pa30BaHus
«Ka3anckuii HaMOHAIbHBII UCCIIE10BATENbCKUI TEXHOIOMMYECKHI YHUBEPCUTETY
(HXTU ®I'bOY BO «KHUTY»)

( )

JOKYMEHT NOANUCAH
SNEKTPOHHOWM NOANUCHIO

5

Y%

A\VTBEPK/IAIO

" 3amMectuTesb AnpekTopa no YP

/-——/;Alff ~ H.HU. Hukudoposa

05 2023

CepTudukar:
00FAB7B23BD8E4F44FEC3846AA717AA259
Bnapeneu: Axmetos Vinbaap Nymeposuy
[Hencteutenen: ¢ 28.04.2022 po 22.07.2023

. J

®OHL OUEHOYHBIX CPEACTB
Mo AUCUMIINHE (MOIYJIIO)

B51.B.08 KoHCTpYyHpPOBAHUE U PACUYET DJIEMEHTOB 000pYA0BaHKs OTPAC/IH
(HAMMEHOBAHNE AUCLMIIHHBI (MOLYIs))

18.03.02. DHepro- U pecypcocOeperarpiime npouecehl B
(I\‘OLI H HAMMEHOBAHHE HZlI'I]’)ZlH.‘ICHH}I IlO,‘.lI’OTOBKH“’ CﬂCLlIliL'IhH()C'l’H)

XUMMUYECKON TeXHOJIOIHUH, HC(bTeXl/lMl/ﬂ/l 1 OMOTEXHOJIOI MU

MalilnHbl M annaparbl XUMUYECKUX MMPOU3BOJICTB

(HaumeHoBanne NpoG s/ MPOrpamMMbl/HaNpPaBIEHHOCTH/CIeLHAIH3ALLIN)
bakanasp o

KBaIH(HUKALMA
OYHAas, OYHO-3A0YHAA =

(opma 0byuenus

Huxuekamck, 2023 r.



Cocrasurenb POC:
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Hepeuenb Komnemeuuuﬁ u unduxamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun ouc-
uuniuHsvl

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

nexa.
NHaukaTopsl TOCTHKEHUS] KOMIIETEHIIUHU:
5.1. 3HaeT TUIIBI K OCHOBHBIE XapaKTEPUCTUKH MAIIMHOCTPOUTEIILHOTO IMMPOM3BOJICTBA, a TAKXKE MpaBUja pa3pabOTKH, KOMILIEKTAIH, 0(hOpM-

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

[lef/'ICTBYIOHII/IX TCXHOJIOTHYCCKHUX KOMIIJICKCOB
53 BJIAACCT HAaBbIKaMU ITPHUMCHCHUA HOPM TCXHOJIOTHYCCKOI'O IIPOCKTHUPOBAHUA IIPU pa3pa60TKe COBPCEMCHHBIX ITPOCKTHLIX peH_IeHI/Iﬁ MECXaHO-

COOPOYHBIX IIEXOB.

Huouxamopwt 0o- Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNIUHBL
CHUMCEHUS KOM- (vkazamws ece memol uz PIJ])
nemenyuu Jexyuu Hpaxmuueckue Jlabopamopnvie 3ansa- | Kypcoeoii 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 NpaKmuyeckoe
3anamue, OOKIao
[K-5.2 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopHoe U NpaKmuyeckoe
3aHamue, 0oK1ao
[1K-5.3 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopnoe U npakmuueckoe
3aunamue, 00KIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (nosviuennulil 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, oanio06
(6azoewtit ypo- (nosvluennulil ypo-
6€Hb) 6€Hb)
Kypcosasa paboma 1 60 100




HlIxana ouenusanus

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BhIpaKeHHe

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

O1neHKa «OTIMYHO» BBICTABISIETCS CTYIOEHTY, €CIH TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 Mpo0esoB; ucuepnbIBalolle, ociIen0-
BaTEJIbHO, YETKO U JIOTUYECKU CTPOHHO M3JIaraeT Marepuai; CBOOOTHO CIpaBiisi-
eTcs ¢ 3a/a4aMu, BONPOCaMH U APYTHMMHU BUAAMH NPUMEHEHUS! 3HAHWH; MCIIOIb-
3yeT B OTBETE JIOMOJHHUTENbHBIA MaTepH-ail BCEe MPEIyCMOTPEHHBIE MPOrpaMMOi
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM OayioB, Oau3-
KM K MakCUMaJlbHOMY; aHaJIM3UPYET MOJIY4YEHHBIC Pe3yIbTaThl; MPOSBISIET ca-
MOCTOSTENBHOCTh MPH BHITIOJHEHUU 3aJIaHAN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISIETCS CTYACHTY, €CIIU TEOPETHIECKOE COep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOAUMBIE TIPAKTUYECKHE KOMIICTEHIINU B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE porpaMMoil 00yueHus yueo-
HBIC 3a/1aHHSI BBIITOJHEHBI, KAUECTBO UX BBIITOJHEHUS JOCTATOYHO BbIcOKOe. CTy-
JICHT TBEP/JO 3HACT MaTepHall, TPaMOTHO U 110 CYIIECTBY M3JaraeT ero, He JIOIyc-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y IOBIETBOPUTENBHO (324TEHO)

OrneHka «yA0BIETBOPUTEIHHO» BBICTABIAETCS CTYACHTY, €CIM TEOpPEeTH-
YECKOEe CO/IepIKaHne Kypca OCBOEHO YaCTMYHO, HO MPOOEIbl HE HOCST CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUN BBINOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMYyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBWIbHBIE (OPMYIMPOBKH, HAOIIOAA-
FOTCSI HAPYIICHUs! JIOTHYECKOHN TOCIIEA0BATEIbHOCTH B H3JI0KEHUN IPOrPaMMHOT0
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAET 3HAYUTEJIBbHOM YacTH IPOrPaAMMHOI0 MaTepuaa, JOIyCKAeT CyIeCTBEHHbIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboTbl, HEOOXOUMBIEC MPAKTUYECKHE KOMIIETEHIIMH He c(hOpMHUpPOBaHBI, OOJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpamMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYEeCTBO MX BBIMOJIHEHHSI OLEHEHO YHCIOM 0ajuIoB, OJM3KUM K MHHH-
MaJIBHOMY




KpaTkasi XapaKkTepHCTHKA OLEHOYHBIX CPe/ICTBA

YUTh 00YYaIOIIUXCSl B MPOIECC OOCYKIICHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTHh UX
YyMEHUE apryMEHTHPOBaTh COOCTBEHHYIO
TOYKY 3pPCHHUSI.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpOi | Tembl mabopaTop-
pabora ABIIIETCS] M3y4YeHUE (HMCCleOBaHUE, U3MEpPe-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIHHBIE BOIIPO-
Ta. CBI 110 TEME
[lear mabGopaTOpHBIX 3aHATHI: OCBOEHHE|Ta0OpaTOPHOU pa-
u3yd4aeMoi y4eOHOM JUCIMIUTUHBL, TPHOOpe-|00ThI, BOMPOCH K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4eOHOU NUCHUMIUIMHBI (IUCIUILINH)
C HWCIIOJb30BAHUEM TEXHMUYECKUX CPEIICTB U
(nnn) o0opy0oBaHUs
2. |KoutponpHast |CpeAcTBO MPOBEPKH YMEHHM MPUMEHSTH 10-|KoMIiekT koH-
pabora JyYEHHBIE 3HAHUS U1 PELICHUs 3a7a4 OIpe-|TPOJIbHBIX 3aJlaHUuN
JIEJICHHOT'O TUIIA 110 TEME WU Pa3eiy. 10 BapHaHTaM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJAIOIINE BKIIO-|[lepeuens nuckyc-

CHOHHBIX TEM IS
IIPOBEJCHUS KPYT-
JIOTO CTOJIA, IHAC-
KYCCHUH, TIOJIEMH-
KH, TUCITYTa,
ne0aToB




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
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 TUTaHOM 10 HampaBiieHuio noaroToBku 18.03.02. «3Hepro- u pe-
cypcocOeperamIme npolecchl XMMHUYECKON TEXHOJOTHMH, HEDPTEXUMHUU M OHUOTEX-
HOJIOTHUWY JIJIsI OOYYarOIIUXCs MPETYCMOTPEHO MPOBEICHUE Ja00PaTOPHBIX 3aHITUI
no mucuuiummHe b1.B.08 KoncrpyupoBaHue M pacué€T 3JIEMEHTOB 000pYIO0BaHHS
OTpACJIH.

JlaGopaTopHble 3aHATUS MO AUCIUILIMHE MPOBOMSTCS B CIEIUATILHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB O0ydeHHUs: 1abo-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJI UCCIIEIOBAHUN, METOJUYECKUX MOCOOUH.
[lenb mpoBeeHUs Ta0OPATOPHBIX PA0OT - MPAKTUYECKOE OCBOECHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepuralia, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTHPOBAHUS.

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

JlaGopaTopHas padora Ne2 OnpeneneHue HanpsHKEHUN B THUIIAX PA3IUYHONU (POPMBI,
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 qHUIIA M0l BHYTPEHHUM JIaBJIICHUEM.
4. Pacuét miaocKuX U cIa0O0BBIMYKIIBIX KPBIIIEK U JTHHMILL.

JlabopaTopHasi pagora Ne3 VccrienoBanue yCTOWYMBOCTU HIMHAPUUECKUX 000JI0OUEK,
Harpy>KeHHbIX BHELITHUM JaBJICHUEM
1. SBneHue morepu yCTOMYMBOCTU (POPMBI LMJIMHIAPUUECKUX 00€4YaeK, Harpy>KeH-
HBIX BHEILIHUM JJaBJICHUEM.
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 OrnpeneneHue KpUTHYECKOW CKOPOCTH BpAILICHUS Bajia C
OJIHUM JIMCKOM.
1. UccnenoBanune HanpspKeHUM B OBICTPOBPAIIAIONTUXCS TUCKAX.



2. OnpenesieHue KPUTUUECKOW CKOPOCTH BpAILEHUS Baja C OJHUM JUCKOM.

3. OnpeneneHne KPUTHIECKUX CKOPOCTEH BpaIlleHUs Bajla ¢ 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 COCTOSTHUE B alnapaTax BbICOKOTO JIaBJIICHUS.

3. H3MmeHeHue 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 naucuuiuHe «KoHCTpyrpoBaHue
1 pacuéT >JIeMeHTOB 000pyaoBaHHs oTpaciu» B 6/7 cemecTpe CTYAEHT JAOJKEH BbI-
HOJIHUTH CJIEAYIOLIUE BUIbI padoT:

MunuMajabHblil | MakcUMaIbLHbBIH
Buasbi pador
0aJsLx 0as1

CamocTosiTennbHass MNpopadOTKa TEOPETH-
YECKOro MaTepuayia K J1abopaTopHOM pa- 2 4
oote
O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,
METOJMKON BBITIOJIHEHUS J1a0OpaTOPHOU 2 4
paboThI
BrimonHeHre  HEOOXOJIMMOTO  JKCIEpHU- 2 4
MEHTa
O6paboTka pe3yiabTaTOB HCCIEA0OBaHU, 3 5
NOCTpOEHUE TpaduKoB
AHanM3 pe3ysbTaToB UCCICAOBAHNS 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 JAHHOMY OIEHOYHOMY CPEJACTBY, Kak cpeqHee apuMeTuuecKoe
10 BCEM JIa0OpaTOPHBIM 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 M1aHOM 110 HarpaiieHuto noarotToBku 18.03.02. JHepro- u pecypco-
coeperarolye Nporecchl B XUMUYECKON TEXHOJIOTUU, HEPTEXUMHUH U OHOTEXHOJIO-
TUU JUIs 00YyYaroluXcsl MPEIyCMOTPEHO MPOBEICHHUE NPAKTUYECKUX 3aHATHH 10
mucruIuinHe « KOHCTpynpoBaHue U pacyér 2IEeMEHTOB 000pYIOBaHUs oTpaciuy B 6/7
cemectpe. OOyuaronMcsl MpejiaraloTcs pa3HOYPOBHEBBIC 3a/laud U 3aJjaHUs pe-
KOHCTPYKTHBHOTO YPOBHS, IO3BOJIAIONINE OIICHUBATH M JUATHOCTHPOBATH YMEHUS
CUHTE3UPOBATh, AHAIIM3UPOBATH, 0000IIATh (PAKTHUECKUI U TEOPETUUYECKU MaTEpH-
anr ¢ QopMynmupoBaHWEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM MPUIUHHO-
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 BUOPOYCTONYHUBOCTD.

OcranbpHbIC BapUAHTHI 33JaHUIN IPUBEACHBI B METOIMUECKOM YKa3aHWU, 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 HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
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 nmoaroropku: 18.03.02. SHepro- u pecypcocbepe- raroiiye nmporecchl
B XMMHUUYECKON TEXHOJIOTHN, HEPTEXUMUU U OMOTEXHOIOT U
[Tpodunb/mporpamMma; MaliiHBI ¥ annapaThl XKMUYECKUX IPOU3BOJICTB

(Haumenoganue)

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

OO0uue TpUHIUIIBI U METOAOJIOTUSI KOHCTPYUPOBAHUS MAIIMH U anmnapaToB
orpaciu. KoHcTpynpoBaHHE U MPOEKTUPOBAHHUE, COOTHOLIEHUE MEXAY cpepamu
VHXCHEPHOU JIEATEIbHOCTH,

KoHCTpyKIIMOHHBIE MaTEpHUaibl, IPUMEHIEMBIE JISI MAIIMH U anmnapaTroB XU-
MUYECKHUX TTPpou3BoACTB. Kitaccudukanus marepranoB U 001acTh UX TPUMEHEHUS;

Oc00EHHOCTH KOHCTPYUPOBAHUS JTUTOM, CTAILHOW CBApHOU, YMAITMPOBAHHOM,
OMMETAITUYECKON, TYMUPOBAHHOM, TJIACTMACCOBOM, yriaerpaduToBoOi, CTEKISTHHOM
arrapaTypsl, a TAKXKE anmnaparypbl U3 [IBETHBIX MAaTEPUAIIOB U CIIJIABOB;

Pacuér u KoHCTpyHpOBaHHE TOHKOCTEHHBIX armapaToB. OOIMe CBEACHUS 110
YCTPOUCTBY, pacy€Ty M UCIHBITAHUIO anmaparoB. HopmaTuBHbIe mapameTphl: padbo-
yee W MnpoOHOE JaBieHWe, paboyass M pacu€THas TeMIepaTypa, IOMyCKaeMble
HanpsHKEHUS;

ToHkocTeHHbIE 000JIOUKH, HArpy>KEHHbIE BHYTPEHHUM JaBjieHueM. OOiue
cBeZieHus1 00 000JI0UYKaX, OCHOBHBIE OHATHS U onpeneneHus. HanpsoxéaHoe cocro-
SHUE MaTepualia YIpyrux OCECUMMETPUYHBIX o0ojouek. beaMoMeHTHass Teopus
000J104eK. Y CI0BUE MPOYHOCTH;

VYkpernenue orBepcTuil B 00os0ukax. Pacu€r ykpernsieHus mo reoMmerpuye-
ckoMy kputepuro. OCHOBHBIE TTOJIOXKEHUS cTaHAapTa "Cocyibl ¥ anmaparsl |

KoHcTpykiun pa3bEMHBIX COSTUHEHUN M 00J1acTh uX npuMeHeHus. dnaHiie-
BbI€ COCJIMHEHUS U UX PACUET HA IPOYHOCTh U T€PMETUYHOCTh. OCHOBHBIE TOJIOMKE-
Hus cradgapta Cocynbl u annapatsl. HopMmbl M1 MeTONbI pacuéra Ha MPOYHOCTH
(hIaHIIEBBIX COSTUHCHHM,

JIpyrue TUIIBI INIOTHO-TIPOYHBIX Pa3bEMHBIX COCUHEHUM.

Kosonnele anmaparsl. PacuétHast cxema konoHHOro ammapara. OCHOBHbIE
MOJIOKEHUS cTaHapTa "cocysl U anmnapatsl . HopMbl U MeTObI pacuéra Ha mpoy-
HOCTb;

KoncrpyupoBanue u pacué€r anmapatoB BbICOKOTrO AaBiieHus. HopmatuBHbIe
napameTpbl: pacy€THbIE JaBJICHUE U TeMIlepaTypa, Ko3(Q(GULUEHT TPOYHOCTH CBAp-
HBIX COoelMHEHUH. Jlomyckaemble HANpPsKEHUS C y4ETOM JUIMTEIBHOW NMPOYHOCTH




MaTepuaga U KOHCTPYKTUBHOI'O UCIIOJIHEHUS KOPITyCa;

MamuHbl ¥ anmapaTtbhl ¢ BpalAIOIIMMUCSH KOHCTPYKTUBHBIMU 3JIEMEHTaMHU.
Pacuér sneMeHTOB MallluH U anmnapaToB, MOABEP>KEHHBIX MEXaHUUECKUM KOJIeOaHU-
IM;

VYIUIOTHSAIOIIME YCTPOWCTBA IOABMKHBIX JJIEMEHTOB. THIIBI KOHCTPYKIIMHI
VIUIOTHSIOIIMX YCTPOMCTB anmnaparoB. Y IJIOTHEHHE BaJIOB U MITOKOB. OCOOEHHOCTH
UX KOHCTpyKUMH M pacuéra. OOnacTb NPUMEHEHHUS OTIENbHBIX YIJIOTHSAIOIINX
YCTPOMCTB B 3aBUCHUMOCTH OT YCJIOBHMH 3KCIUTyaTallMM (JABJIECHMsI, TEMIIEPaTypBhl,
CBOMCTB 00OpabaThIBaeMOMN Cpe/ibl);

DJeMEHThl MEJJIEHHO BpALIAIOIIMXCSA U TSKENIO HArpyKEHHbIX OapaOaHHbBIX
anmnapaTos.

Kpurepuu oneHku:

K xomnnexmy mem ons scce (peghepamos, 0oknaoos, coobwenui) npuiaea-
I0MCcs pazpabomantvle npenooasamenem U YmeepiHcoeHHvle Ha 3ace0anHuu Kageo-
Ppbl Kpumepuu oyeHKy no OUCYUniuHe 8 06aniax (8 cCoomeemcmeuu ¢ noJONCeHueM o
bPC).

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

CamocmosimenvbHocms pabomul HAO Npoekmom, max 3 oania, min 1 6aiur,

AxmyanbHocmo u 3HauUMocms memvl, 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 baiia,
min 1 6ann;

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



MuHKHCTEPCTBO HAYKK W BbicLlero odpasobanus Poccuiickoi deaepannn
HukxHeKaMCKUM XMMUKO-TEXHOJOTMUYECKUI HHCTUTYT (usinan)
(desepanbHOro rocy1apcTBEHHOro OLOKETHOr0 00pa30BaTEIbLHOIO YUPEK/ACHHMS
BbICIIEr0 0Opa3oBaHUs
«Kazancknit HaMOHAJIBHBIM MCCIIe/10BaTE/IbCKUA TEXHOJIOTUYECKUNA YHUBEPCUTET»

Daxyromem MeXAHUYeCKUlL
Kagheopa Mawure! u annapaniol XuMu4eckux npou3e00cmes
Hanpasneuue nojgrorosku: 18.03.02. «Duepro- u pecypcocbeperaiouime npouecchl
B XMMHUYECKOW TEXHOJOIUU, HePTeXUMHUU U OUOTEXHOJIOIUU»
ITpoduiib/riporpaMma: Maiintbl i annapatbl XUMHYECKHX TPOU3BOJICTB
Cemectp 6/7

YTBEPXJIAIO
3aB.kadenpoit W.H. Majbiies
« AY » ol 2043 r.

JK3aMeHAUHOHHBIH Onaer Nel
Mo aucuunaune (moaymo) KoHerpyupoBaHie U pacyeT 3J1eMeHTOB 000py 10BaHHs!
oTpaciu
I KoHCTpyKLIMOHHBIE MaTepralibl B XHMHUYECKOM MallnHocTpoeHnH. Kpurepun
paborocnocobHocTH Marepuana. OCHOBHbIE KOHCTPYKLMOHHBIE MaTepHajbl B XH-
MUYECKOM MPOMBILIIEHHOCTH.
2. OCHOBbI pacyeTa TOHKOCTEHHBIX annapatoB padOoTalOLMX MO HapyKHbIM

nasienueM. TToHsATHE «KOPOTKHUX» M «JUIMHHBIX» LHIMHIAPOB M OCOOEHHOCTH HX
pacuera.

VTBEPX/IAIO
3aB.kadenpoi WU.H. Majsliies
« {9 » o4 20 23

IK3aMeHAUHOHHbIH Onier Ne 2
no aucuuinie: KoHcTpyupoBaHue ¥ pacyer 3JeMeHTOB 000py10BaHUs OTPAC/IH
1L, OCHOBHbIE KOHCTPYKIIMOHHBIE MaTepHasbl B XUMHUUYECKOH MPOMBILIJIEHHOCTH.
Cranu. Knaccudukauus craneit, rpaHullbl IPUMEHUMOCTH pa3jIMyHbIX MapokK CTa-
Je.
2 KoncTpyrpoBaHue M pacueT 3JeMEHTOB TOHKOCTEHHBIX COCY/IOB M anrnapa-

ToB. Pacuer nuinmHapruyeckux odevaex.




YTBEPXJIAIO

l 3aB.kadeapoii & W.H. MajibliieB
« 19 »Y Ok 20 29 r.

JK3aMeHAUHOHHBI Onier Ne 3
no aucuuruinie: KoHeTpyrpoBaHue W pacyeT 31eMeHTOB 000py/I0BaHKsl OTPACIiu
[ OcCHOBHbIE KOHCTPYKIIHOHHbIE MaTepHalibl B XUMHYECKON MPOMBILIIEHHOCTH.
UyryHbl. [|BeTHbIC MeTaIbl U CIIIaBbl, 00IACTH UX MTPUMEHEHMUSI.
2 KoHcTpyHpoBaHue M pacyeT 3JIeMEHTOB TOHKOCTEHHBIX COCYJIOB M arinapa-

TOB. KpblLUKM N JIHULa XUMHYCCKUX arrapaTos. Pacyer Ha INMPOYHOCTbL BbIITYKJIbIX

KPbILUEK XU JTHHUILLL.

YTBEPXJIAKO
3aB.kadenpoit M.H. Maabiies

« {9 » v oY 20 923 r.

JK3aMeHAUHOHHbIH Onyer Ne 4
no aucuuIuinHe: KoHCTpyHpoBaHHe U pacyeT 3JIeMEeHTOB 000py/1I0BaHus OTPAC/IU
L OcCHOBHBIE KOHCTPYKLHOHHbIE MaTepuUalibl B XUHMUYECKON MPOMBbILLIIEHHOCTH.
Hemertannnueckue KOHCTPYKUHMOHHbIE MaTepHallbl U 00J1aCTH UX MPUMEHEHMS.
2 KoHcTpyupoBaHue M pacyeT 3JIeMEHTOB TOHKOCTEHHBIX COCYJOB M arnmnapa-

TOB. KpblLUKH KW JHHIIA XHUMHWYECKHUX allrapaToB. Pacuer Ha INNPOYHOCTH TJIOCKHUX

KPbILIEK W JIHHULIL.

YTBEPKJIAIO

3aB.kadepoi W.H. Majblies
« {9 » 104 20 23 1.

IK3aMeHAUHOHHBIH OnJer Ne 5
no aucuunianne: KOHCTpyMpoBaHue ¥ pacyeT 3J1eMeHTOB 000py/1I0BaHUs OTPac/u
s OCHOBHbIE pacueTHbIE NapameTpbl XMMHYECKOro 060py10BaHusI.
2 MomeHTHas Teopusi pacyeTa obosiouek BpalleHus. OCHOBbI TEOPHH pacuera,

[TOHATHUS U OIPEACIICHUSA. Pacuer KpaeBbIX CHJI © MOMEHTOB.




YTBEPKJIAIO

3aB.xadenpoii WU.H. Majbiies
« 9 » 04 20 99

JK3aMeHAUHOHHbIH OnJieT Ne 6
no aucuunianie: KoHcTpyupoBaHHe U pacyeT 3J1eMeHTOB 000pY/10BaHUs OTPACIN
1 Pacuer xumuueckoro obOpy/I0BaHUs Ha MEXaHUUYECKYIO MPOYHOCTb. OCHOB-
Hbl€ TOHSTHS M pacyeTHbIE 3aKOHOMEPHOCTH.
2. MowmenTHasi Teopusi pacyera obosiouek BpauleHus. [lopsijok onpenenenus

KpaeBbIX HZlﬂpSl)KCHHﬁ OT U3BECTHLIX CHJT U MOMEHTOB.

YTBEPKJIAIO

3aB.kadenpoit N.H. Majbliies
« £7 » O 20 23 r.

JIK3aMeHAUHOHHBII Onier Ne 7
no aucuunianie: KoHCTpyupoBaH1e M pacueT 31eMeHTOB 000py/10BaHUs OTPACIH
I besmomeHTHas Teopusi pacueTta 00os104eK BpalleHHs. Y paBHEHHs paBHOBe-
cHsi dyieMeHTa 0005104k, Y paBHeHHe paBHOBECHs 30HbI 000JIOUKH.
2, VkpernieHus OTBepCTHH B cTeHKe 000104KH. PacyeT yKpernyieHns: OTBEepCTHH.
OCHOBHbIE KOHCTPYKIMH YKPEIJIeHUsI OTBEPCTHH.

YTBEPXJIAIO

3aB.kadenpoii W.H. Mansiues

« 19 » a% 20 23

JK3aMeHAUHOHHDbIH Onster Ne 8
no aucuunintie: KOHCTpyMpoBaHKWe U pacyeT 31eMeHTOB 000pYA0BaHMsl OTpaciu
L. be3momeHTHasi Teopust pacuera obosiouek BpalleHus. Pacuer HanpsipkeHHid B
HUIMHAPHYECKON U cepudeckoit 0boiouke.
2. OcHOBHbIE pa3beMHble COCJIMHEHUsI XUMHYeckoi armnapatypbl. OCHOBHbIE
TUIbI (BJIAHLEB W KX NPUMEHEHHE.




VTBEPXJIAIO
3aB.kadeapoit M.H. Maneliues

« /9 » o 20 93 .

IK3aMeHAUHOHHBIIT Ouiter Ne 9
no aucumnnube: KoHeTpyupoBaHue U pacyeT 31eMeHTOB 000py/10BaHUs OTPaciii
l. bBesmomenTHas Teopusi pacuera o0osiouek BpauleHus. PacueT HanpsiKeHHi B
KOHHYeCKoi 000JI0uKe.
2 OCHOBHbBIE pa3beMHbIe COCAMHEHUs XMMHUUYEeCKOH annapartypbl. CrneuuaibHble
Tunbl Quianies. Beibop THNa 1 MaTepuana npokiaiku.

VTBEPXJIAIO
3aB.kadeapoii N.H. MajibiiiieB
« /9 » 04 20 28 r.

Ik3ameHaunonuubii onaer Ne 10
no aucunrinie: KoHcTpyupoBaHUe 1 pacueT 3J1eMeHTOB 000py10BaHUs OTPacu
1. Be3smomenTHasi Teopust pacuera obonovek BpauleHHs. OCHOBBI pacyeTa TOH-
KOCTEHHBIX COCY/10B, pabOTAIOLIMX [0/l BHYTPEHHUM JIaBJIICHUEM.

2. KoHCTpYKLIHK OMOop annapaToB XMMH4ECKOH MPOMbBILIICHHOCTH.
YTBEPX/IAIO
3aB.kadenpoi ; W.H. Majbluies
« /9 » O% 20 23 1.

IK3aMeHAUHOHHbIH Onier Ne 11
no aucuumivie: KoOHCTpyMpoBaHUE M pacyeT 3JeMeHTOB 000py10BaHUs OTPAC/IH
li: KoHcTpynpoBaHHe M pacyeT 3JeMEeHTOB TOHKOCTEHHBIX COCY/IOB W armapa-
TOB. KpbllIKKM W [AHHMLIA XHUMHYECKUX annapartoB. PacyeT Ha Npo4HOCTb MJIOCKUX

KpbILLIEK W AHULL.
2 Cocyapl ¥ arnmnaparbl BbICOKOro JaBiieHusi. HanpsokeHus B CTEHKe TOJICTO-

CTEHHOI'0 HMUJIUHAPA.



YTBEPKJIAIO

3aB.kadenpoii &, .H. Majplies
i
« /9 » 194 20 29 r.

IK3aMeHAUHOHHbII OnJter Ne 12
no aucuuminne: KoHCTpyupoBaHUe U pacyeT 3J1eMeHTOB 000pY10BaHMsl OTPaCIIn
1. OcHOBHbIE KOHCTPYKLUMOHHbIE MaTepHasbl B XHMHYECKOH MPOMBIIIIEHHOCTH,
Cranu. Knaccudukanus craneit, rpaHuilbl NPUMEHUMOCTH Pa3lIMuHbIX MapoK CTa-

Nen.
2 besmomenTHas Teopust pacyera obosiouek BpaiueHus. Pacuer HanpspkeHuii B

KOHMYEeCKO# 000/10uKe.

YTBEPXJIAKO

3aB.kadenpoii W.H. Mazpluies

« /f » oY 20 23 r.

IK3aMeHAUHOHHBIH Onier Ne 13
no aucuuminie: KoHeTpyrpoBaHue M pacyeT 31eMeHTOB 000py10BaHUs OTpac/iu
1. be3smomenTHas Teopus pacuera 00o0J0ueK BpallleHUs. YpaBHEHHs paBHOBE-
CHst DjieMenTa 000J104KH. Y paBHEHHe paBHOBECHS 30HbI 000JIOUKH.
2 YKpenjieHus OTBEpPCTHIi B cTeHke 000104KkH. Pacuer ykpensieHus oTBepCTHIi.

OCHOBHbIE KOHCTPYKLHH YKperieH!si OTBEPCTHH.

YTBEPX/IAIO

3aB.kadenpoii W.H. Majbiines

« /9 » oy 20 23 r.

IK3amMeHAUHOHHbIH OnJter Ne 14
no aucuuruinie: KoHCTpyupoBaHue ¥ pacueT 3JeMeHTOB 000pY10BaHUS OTPACIH
i) KoHeTpynpoBanne M pacyeT 7/1eMEHTOB TOHKOCTEHHBIX COCYJIOB M arnapa-

ToB. PacueT unanHapuueckux odbeuaexk.
2 Konerpykuuu onop annapaToB XMMHYECKOH MPOMBIILIEHHOCTH.

L.




VTBEPXJIAIO

3aB.kadenpoit W.H. Majbliues
« /9 » oY 20 93 r.

Ik3amMeHaUHOHHBIH Ouier Ne 15
no aucuuninie: KoHCTpYHpoBaHHe W pacyeT 21eMeHTOB 000py/10BaHKs OTpaciin
1. be3smomenTHas Teopusi pacdyera o0ojioueK BpallleHus. YpaBHEHUs paBHOBe-
cust dlieMeHTa 000104KH. YpaBHEeHHEe PaBHOBECHS 30Hbl 000J0UKH.
2. MowmeHTHasi TeopHsi pacyeTta obosouek BpaileHus. OCHOBbLI TEOPHU pacyera,

[MOHSATHS U OTIPEICIICHNS. Pacuer KpaeBbIX CHJI © MOMEHTOB.
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