MuHucTepcTBO HayKH U BhICIIero oopa3oBanus Poccuiickoit denepanuu
HuxHexaMCKuil XMMUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((pusman)
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BBICILIETO 00pa30BaHMUs
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Ilepeuens Komnemenyuii u UHOUKAMOPOB 0OCHMUNCEHUA KOMNEMEHUUIL C YKAZAHUEM IMAN08 opMuposanus 6 npouecce 0C60eHUs
OUCHUUNIUHBL
Komnerenmusi:
[TK-1 Cnocoben obecrieunBaTh GYHKIIMOHUPOBAHUE CHCTEMBI YIIPABIICHUS OXPaHOH Tpya
1. 3naer meroAbl U MOPSAJOK OLEHKH OMacHOCTEH U MpodeCCHOHAIbHBIX PUCKOB PaOOTHUKOB, HOPMATHUBHYIO U METOAMYECKYIO 0a3y B
00JIacTH aHaNM3a PUCKA, KOHUEHIMIO MTPUEMIIEMOTO PHCKA U TEOPHUIO YIPABICHHUS PHUCKAMU; METOJbI ONPEACIICHUS U KIacCU(PUKAIIIH
OTIACHBIX 30H U PUCKOB,
2. YMeeT MACHTH(HUIHMPOBATH OMACHBIE M BPEAHBIC MPOU3BOICTBEHHBIC (AKTOPHI, MOTCHIUAIBLHO BO3JCHCTBYIOIIME HA PaOOTHHUKOB B
IpolLecce TPYA0BOM AeSTENbHOCTH, IPOU3BOIUTH OLIEHKY PUCKA UX BO3/ICHUCTBUSA,
3. Bnageer HaBbIKAMHM KOHTPOJIS UCTIOHEHUS NEPEYHS PEKOMEHYEMBIX MEPOTPUSATHIA 110 YIYUYIIEHUIO YCIOBHIA TPy, MPaBHUIbHOCTHIO
MPUMEHEHUS CPEJICTB UHAUBHUIYaIbHOM.
[1K-3 Criocoben pazpabaTsiBaTh B OpraHU3AIMN MEPOIIPHUSTHS IO OXPaHE OKPYXKAIOIIEH cpellbl 1 00eCTIeYrBaTh YKOJIOTHUECKYIO0 0€301MacHOCTh
U JOKyMEHTalIbHOE 0(hOpMIICHHE OTYETHOCTH B COOTBETCTBUU C YCTAHOBICHHBIMU TPEOOBAaHUSIMU:
1. 3HaeT UCTOYHUKHU BHIOPOCOB U COPOCOB 3arpsS3HSIONIMX BEUIECTB, OTXO/0B B OKPYKAIOIIYIO CPEAY, HOPMATUBHBIC ITPABOBBIC aKThI B 00J1aCTH
OXpaHbl OKPYKaIOIIEH Cpelbl, METOIbI U CPECTBA JIMKBUAAIMU MTOCIEACTBUI HapYIIIEHHsI COCTOSIHUS OKPYXKAIOIIEH Cpeibl,
2. YMeeT BBIIBISATh MCTOYHMKH WM TIPHYMHBI U OIIEHWBATh IOCIEJCTBHS aBAPHUHBIX BBHIOPOCOB M COPOCOB 3arps3HSIOMIMX BEIIECTB H
CBEPXHOPMATUBHOTO 00Pa30BaHUS OTXO/I0B B OKPYKAIOIIYIO CPEly B OpraHU3alluH,
3. Bnaneer HaBBIKaMU BBISIBIICHHS, aHAIH3a TPUYHH M BHECCHHS TIPEIIOKEHHIH IO YCTPAaHEHUIO NCTOYHUKOB aBapHITHBIX BBIOPOCOB M COPOCOB
3arps3HSIONINX BEIIECTB, CBEPXHOPMATUBHOTO 00pa30BaHUs OTXOA0B B OKPYXKAOIIYIO CPely B OpraHU3aLUH.

Huouxamoput Imanwt hopmuposanusn é npouecce 0C60eHUA OUCYUNTUHDBL
docmudicenusn (vkazamo ece memwl uz PI/])
Komnemenuyuu Jexyuu Ilpakmuueckue padomoi Haumenoeanue oyenounozo cpedcmea
TIK-1 Pazoen I1-paszoen 5 Pazoen 1-paszoen 5 3auem, nabopamopHoe u npaxmuueckoe
3anamue, OOKIao
I1K-3 Pazoen 1-pazoen 5 Paszoen 1-pazoen 5 3auem, nabopamopnoe u npaxmuueckoe
3aunamue, 0OKIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouyenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(bazoevtii (noeviuieHHblil
YPOGeHb) YpOGeHb)
Ilpakmuueckue pabomuot 5 12 24
Koumponvnaa paboma 4 15 18
Pegpepam 1 9 18
3auem 1 24 40
Hmoczo: 60 100




HlIxana ouenusanus

Mudposoe
BbIpa:KeHHe

BbipaxkeHue B
0aJsax:

CioBecHOe BbIpaKeHHe

KpuTepun oueHKH HHAMKATOPOB JOCTH:KeHHUS PU opMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABIACTCS CTYICHTY, €CJIM TEOPETHYECKOE CO-
JepXKaHue Kypca OCBOGHO IIOJHOCTBbIO, 0€3 mpoOenoB; HMCUEpPIBIBAIOLIE,
MOCJIE0BATENbHO, YE€TKO M JIOTMYECKH CTPOHHO H3JlaraeT MaTepuai; CBOOOIHO
CIpaBJIAETCs C 3aJadaMu, BOIIPOCAMH M IPYTUMM BUJaMM NPUMEHEHHs 3HAHUM;
UCTIONB3YeT B OTBETE JOMOJHHUTENbHBIH MaTepu-al BCE MPEIyCMOTPEHHEIC
NPOrpaMMOM 3alaHusl BBIIIOJHEHbI, KAYECTBO MX BBINOJHEHHS OLEHEHO YHCIIOM
0aymioB, ONM3KMM K MaKCUMAaJbHOMY; AHAJIU3UPYET NOJIYYEHHBIC DPE3yJbTaThI;
MPOSIBIISIET CAMOCTOSITENILHOCTD MIPY BBHITIOJTHEHUH 3aJJaHUHI

74 - 86

Xoporo (3a4TeH0)

OneHka «XOpOLIO» BBICTABISIETCSl CTYAEHTY, €CIH TEOPETHYECKOe
COIepKaHUE Kypca OCBOCHO IIOJIHOCTbIO, HEOOXOOUMbIE MPAKTUYECKHUE
KOMIIETEHIIMM B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrPaMMOi
o0yueHus: yueOHbIe 3aJaHHsl BHIIOJHEHBI, KAUECTBO UX BBIMOJHEHUS TOCTATOYHO
BbICOKO€. CTYICHT TBEpAO 3HAeT MaTepHajl, IPAMOTHO U IO CYLIECTBY M3JIaraer
€ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

60 - 73

Y IOBIETBOPUTENBHO (3a4TEHO)

OneHka  «yIOBICTBOPUTENLHO»  BBICTABISCTCS  CTYACHTY,  €CIH
TEOPETUYECKOE COJEpKaHHe Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCAT
CYLIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX IPOrpamMMOM
3aJ]aHWi BBIMOJIHEHO, HO B HUX UMEIOTCS OIIUOKH, ITPU OTBETE HA MMOCTABJICHHBIH
BOMPOC  CTYACHT JIOMYCKAaeT HETOYHOCTH, HEJIOCTAaTOYHO  IPaBHIIbHBIC
(bopMynupoOBKHY, HAOIIONAIOTCS HApyLICHUS JIOTHYECKON IOCIIeI0BATEIbHOCTH B
M3J10’KEHUH TPOrPaMMHOI0 MaTepuaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OreHKa «HEYOBJIETBOPUTEIILHO» BBICTABISIETCS CTYAEHTY, €CIIM OH He
3HaeT 3HAYUTEIHHON YacTH MPOTrPaMMHOT0 MaTepraa, JOIyCKaeT CyleCTBEHHbIE
omnOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYAHECHUSIMH BBIIIOJIHIET NPAKTUUYECKUE
paboThl, HEOOXOJMMbIE MPAKTUYECKUE KOMIETEHIIMM He Cc(OpPMHPOBaHHI,
OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTPAMMOI 00ydeHHsT y4eOHBIX 3aJjaHui He
BBITIOJIHEHO, KayeCTBO WX BBIMOJIHEHHUS OLIEHEHO YUCIIOM OajuioB, OJNM3KHM K
MUHUMaJIEHOMY




KpaTkasi XapaKkTepHCTHKA OLEHOYHBIX CPe/ICTBA

Kon konTpOonmupyemoit

Ne |  Kontponupyemsbie paziemnsl HaumenoBanue
KOMITETCHIIUH (WJIH €€
n/n JUCIUTUTIHBI OLICHOYHOTO CPEJICTBA
4acTH)

OCHOBBI KOHCTPYUPOBaHHUS U 1IK-1,11IK-3 3auem, npaxkmuueckoe
1 |pacdeTa XMMHYECKuX MAIIMH U 3auamue, 00K1a0

anmnapaToB

Teopus 51 pacuer 1IK-1,1IK-3 3auem, npakmuueckoe
5 |TOHKOCTEHHBIX 00o0104eK 3auamue, OUCKYCCus

BpalIeHUs

Pacduer Ha mnpoyHOCTP W™ 1IK-1,11K-3 3auem, npaxkmuyeckoe
3 YCTOWYUBOCTH  3JIEMEHTOB H 3aunamue

y3JI0B XUMUYECKOU anmapaTypbl

Kputnueckue CKOpPOCTH 1IK-1,1IK-3 3auem, npaxkmuueckoe
4  |BpallaroIINXCs BAJIOB 3anamue

Anmnapatsl ¥ 3aTBOPBI BBICOKOTO 1IK-1,11K-3 3auem, npaxkmuyeckoe
5 |maBneHUs 3anamue




MunucTepcTBo 00pa3zoBaHus U Hayku Poccuiickoit denepanun
HuwxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((puuan) ¢peaepaibHOTo
rOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynvmem Mexanuyeckuu

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hanpasnenue noarorosku: 20.03.01 TexHocdepHas 6€300aCHOCTh

(k00 u HaumeHoBaHue)

HpO(i)I/IJ'H) IIOATOTOBKH: be3onacHOCTh TEXHOTOTMYSCKUX MPOLECCOB M IIPOU3BOJICTB

(HaumenosaHue)

YTBEPXAIO

3aB. kadeapoi % N.A. CabanaeB
! Ry

« 10 » MapTa 2021 r.

Ilepeuyensb BonpocoB k 3aueTy no gucuuiuiude b1.B. /1B.02.02 OcHoBbI pacuera u

I

KOHCTPYMPOBAaHUS 3JIEMEHTOB 000PY10BAHUSA

KoHcTpyKIIMOHHBIE Marepuanbl B XHMHYECKOM MallMHOCTpoeHuu. Kpurtepuu
paborocnocobHOoCcTH Marepuana. OCHOBHbIE KOHCTPYKIMOHHBbIE MaTepHallbl B
XUMHUYECKON MPOMBIIIJIEHHOCTH.

OcCHOBHBIE KOHCTPYKIIMOHHBIE MAaT€pUabl B XUMHYECKOU MPOMBIIUIEHHOCTH. CTanu.
Knaccudukanus craneit, rpaHuLbl IPUMEHUMOCTH Pa3IMYHbIX MapOK CTaJel.
OCHOBHBIE KOHCTPYKLMOHHBIE MAaTepHalbl B XUMHUYECKOH IPOMBIIIIEHHOCTH.
UYyrynsl. [[BeTHBIE MeTaIIBI U CIUIaBbI, 00JIACTH UX HPUMEHEHUS.

OCHOBHBIE KOHCTPYKLMOHHBIE MAaTEpHaIbl B XWUMUYECKOH IPOMBIIIJIEHHOCTH.
Hemerannnueckre KOHCTPYKIIMOHHBIE MaTepUaibl U 00JIaCTU UX TPUMEHEHUSI.
OcHOBHBIE pacyeTHbIE MApaMETPbl XUMUYECKOTO 000PYIOBAHHUS.

Pacyer xumuueckoro o0OpyAOBaHHS Ha MEXAHUYECKYI0 MPOYHOCTh. OCHOBHBIE
MOHSTHUS U pacyeTHbIE 3aKOHOMEPHOCTH.

besamomenTHass Teopusi pacuera OOOJIOYEK BpallleHUs. YpPaBHEHUS paBHOBECHUS
3JIEMEHTa 000JIOUKH. Y paBHEHHE PAaBHOBECHSI 30HBI O0OJIOUKH.

besamomenTHass Teopus pacyera oOO0JIOYEK BpaileHus. Pacdyer HampsDKeHW B
HUIMHAPUYECKON M cpepruecKoil 000I0UKe.

besamomenTHass Teopusi pacyeta o00ojOYeK BpalleHus. Pacuer HampsokeHUM B
KOHUYECKOU 000JI0UKeE.

10.be3smomMenTHass Teopusi pacueta oOosouek BpameHus. OCHOBBI  pacuera

TOHKOCTCHHBIX COCYya0B pa60TaIOI]_[I/IX moa BHYTPCHHUM JIaBJICHUCM.



11.0cHOBBI pacueTa TOHKOCTEHHBIX amnmaparoB padOTAOMIMX MO Hapy>KHBIM
naBiaeHueM. [loHATHE «KOPOTKHUX» U «JUIMHHBIX» LUJIUHAPOB U OCOOCHHOCTU MX
pacuera.

12.KoHCcTpyHrpoBaHHEe U pacyeT 3JIEMEHTOB TOHKOCTEHHBIX COCY/IOB U ammapaToB. Pacuer
HWJIMHJPUYECKUX 00eYacK.

13.KoHCcTpynpoBaHHEe M pacyeT 3JIEMEHTOB TOHKOCTEHHBIX COCYAOB U alMaparos.
Kpbimkyn v nHMIA XMMAYECKMX —anmaparoB. Pacder Ha MPOYHOCTH BBIMYKIIBIX
KPBIIICK U JTHHIIL.

14 KoHcTpyHpoBaHHWE U pacyeT JJIEMEHTOB TOHKOCTEHHBIX COCY/JOB M ammnaparos.
KpbIiky v qHUIA XUMUYECKUX anmnapaTtoB. PacyeT Ha MpOYHOCTD MJIOCKUX KPBIIIEK
U JTHMIIL.

15.MomeHnTHas Teopust pacuera 000a04ek BpaiieHus. OCHOBBI TEOPUU pacyeTa, MOHATUN
U omnpejenenus. Pacuer KpaeBbIX CHII U MOMEHTOB.

16.MomMeHTHas Teopus pacueTa 0obonodek BpauieHus. [lopsaok onpeneneHns KpaeBbIxX
HANPSDKEHUH OT U3BECTHBIX CHJI 1 MOMEHTOB.

17.YxpenneHuss OTBEpCTUM B CTEHKE 000J0uYKkH. Pacuer yKperieHus: OTBEPCTHUH.
OcCHOBHBIE KOHCTPYKINH YKPEIUICHUS] OTBEPCTHUH.

18.0OcHOBHBIE pa3beMHBIC COCAMHEHHS XUMUYECKOW ammapaTypbl. OCHOBHBIC THIIBI
(1aHIIEB U UX IPUMEHEHUE.

19.0cHoBHBIE pa3beMHBIE COCTMHEHUSI XUMUYECKON anmaparypbl. CriennaabHbIe THITHI
dnanues. Beibop Tuma u MmaTepuana npoKJIaIKu.

20.KoHcTpyKIMK omop anmnapaToB XUMHUYECKON TTPOMBITIIEHHOCTH.

21.Pacuer anmapaToB Ha BETPOBYIO HArPY3KYy.

22.Cocyapl ¥ ammapaTbl BBICOKOTO JaaBiieHHs. KOHCTpyKIIMM amnmapaToB BBICOKOTO
JABJICHUS UX TOCTOUHCTBA U HEJIOCTATKHU.

23.Cocynpl M anmapaThl BHICOKOTO jAaBiieHusl. HamnpsbkeHust B CTEHKE TOJICTOCTEHHOTO
UIUH/IPA.

24.Cocynsl W ammapatbl BBICOKOTO aaBiieHus. [loBblieHME Hecymeil crnocoOHOCTH
COCYZIOB BBICOKOTO JIaBJICHHSI.

25.JIHMIIIa ¥ KPBIIIKKA COCYIOB BBICOKOTO JaBieHHsA. JIOCTOMHCTBa W HEJIOCTaTKU
MIPUMEHSEMBIX KOHCTPYKITHH.

26.Cocy/bl 1 anmapaTthl BBICOKOTO JTaBJICHH. 3aTBOPHI aIlllapaToB BEICOKOTO JaBJICHUA.

27.Pacyer Ha BHOPOCTOMKOCTh MAalIMH XHUMHUYECKONW NpOMBIIUIEHHOCTU. [loHsATHe
KPUTUYECKON CKOPOCTH.

28.Pacuer Ha BUOPOCTOMKOCTh MAaIllUH XMMHYECKOUW MpombiIeHHOCTH. CBOOOIHBIC U
BBIHYK/ICHHbIE KOJICOAHUS CUCTEMBI C OJJTHOM CTENEHBIO CBOOOIBI.

29. [IpubnmkeHHbIE METOIBI pacdeTa KPUTHUECKOM CKOPOCTH BPAIIEHUS Baia.

30.DakTophl, BAUSIONIME HA KPUTHIECKYIO CKOPOCTh BpallleHus Baia. MeToibl 60pbOBI
C BUOpaIusIMu.

Kputepun oumenku. OrieHka 3a OTBET Ha BOMPOCHI K 3a4eTy, MPOBOJUMBINA B (dopme
YCTHOTO OIpOCa 3HAaHUHM CTYACHTOB, OCYIIECTBIISIETCS B COOTBETCTBHM C OaJlIbHO-
PEUTUHTOBOM CHCTEMOW M TMpeArnojaraeT MakcuMalbHbId Oamn 3a orBeT — 40.
OueHrBaHuE OTBETA CTYACHTA IPOU3BOIUTCS IO CIIEIYIOIIEeH 1IKaie 6alioB.

Kpurepuii ouenkun baun
JIeMOHCTpHpYET MOJHOE NMOHMMAaHWE NOCTABJICHHOIO Bompoca. Jlaer 36-




IIOJIHBIM Pa3BEPHYTHIM OTBET HA OCHOBHOM Bompoc. /laeTr mornuecku
000CHOBaHHBIN U MPABUJIbHBII OTBET HA JOMOJHUTENBHBINA BOIIPOC.
«324YTEHO0» BBICTABIKIETCS CTYAEHTY, €CJIM OH HCYEPHbIBAIOLIE,
MIOCJIETIOBATEIBHO, YETKO U JIOTHUECKH CTPOMHO U3J1araeT MaTepuall, yMeeT
TECHO YBS3BIBaTh TEOPHIO C MPAKTHUKOM, UCIIOJIB3YET B OTBETE MaTepHall
PEKOMEHIyeMOU JIUTEpaTyphbl, MPAaBHIBHO OOOCHOBBIBAET MPHUHITOE
penieHre, BiIaJeeT  PAa3HOCTOPOHHMMH  HAaBbIKAMHM W [PUEMaMU
BBIIIOJIHEHHUS ITPAKTHYECKUX 3a/1a4.
3Haer: o0lIME NPUHIUIBI 1 METOJOJIOTHIO KOHCTPYUPOBAHUS MAalllUH U
anmapaToB OTPaciIM; METOJBI pacuyeTa U KOHCTPYUPOBAHUS TOHKOCTEHHBIX
COCYIOB; METOABI pacyeTa M KOHCTPYUPOBAHMUS IUIOTHO-IIPOYHBIX
Pa3bEMHBIX COCAMHEHUI; METO/IbI paCcYeTa U KOHCTPYUPOBAHUS allapaToB
BBICOKOT'O JIABJICHMsI; METOJbI pacyeTa U KOHCTPYMPOBAHMS DJIEMEHTOB
KOJIOHHBIX aIllapaToB; METOAbI pacyeTa U KOHCTPYUPOBAHUS aIlliapaToB C
MepeMENINBAIOIIIMU YCTPONCTBAMH; METO/IbI pacueTa
OBICTPOBpAILIAIOIIMUXCA ~ 000JIOYEK W JUCKOB; METOJbl  pacuera
o0opynoBaHus, paOOTAIOIIEr0 B YCIOBHUSAX IMHAMHUYECKUX KOJIeOaHMI;
BIIMSIHUE KOHCTPYKIMOHHOTO MaTepualia U TEXHOJIOTMU U3rOTOBJIEHUS Ha
KOHCTPYKIMIO MAILIMH U anmapaTosB.
Mo:ker: monoOpaTh Marepuaid W BbIOpaTh pPACUETHYIO CXEMy s
OPOEKTUPYEMOT0  OOOpPYJOBaHMSI W €ro  DJIEMEHTOB; IMPOBOJUTH
TEXHUYECKUE PACUEThI [10 ONPECICHNUI0 HAPSHKEHUN B 000PYA0BaHUU U
€ro 3JeMEHTax; MO0 3aJaHHbBIM pabouuM MapaMeTpaM C YYETOM CBOWCTB
BbIOPAaHHOIO KOHCTPYKIIMOHHOTO MaTepuaja OIpeAesTh OCHOBHBIC
KOHCTPYKTUBHBIE pa3Mepbl MIPOEKTUPYEMOTo OOOpYAOBAaHUS M €ro
AJIIEMEHTOB; pa3palaThiBaThb KOHCTPYKTOPCKYIO JOKYMEHTAllMI0 Ha
MIPOEKTUPYEMOE OOOPYIOBAHUE; BBIMOJIHATH IMOBEPOUYHBIE pPacyeTbl Ha
MPOYHOCTh U YCTOMYMBOCTHh OOOPYI0BAHUS U €T0 3JIEMEHTOB.
Cnoco0eH: BianeTh: OCHOBHBIMM TOHATUSMH W TEPMHUHOJIOTHEM,
MNPUHATBIMU B TPAKTUKE pacyeTa M KOHCTPYUPOBAHUS DJIEMEHTOB
0e3omacHoro 00OpyAOBaHUS MJII XUMHUYECKHMX M HePTEeXUMUYECKHUX
MPOU3BOJICTB; METOJIAMH COCTABJICHUS PACUETHBIX CXEM Il MPOBEACHUS
pacyeToB Ha MPOYHOCTh M YCTOMYMBOCTH AJIIEMEHTOB KOHCTPYKLHUU
MPOEKTUPYEMOTO OOOpyIOBaHMS M MalllMH OTpaciid; HaBbIKaMU
BBINIOJIHEHHS IPOBEPOYHBIX PACUYETOB HA IMPOYHOCTh U YCTOMYMBOCTH
0o0Opy/lOBaHUSI M €ro D3JEMEHTOB; NPAKTUYECKUMU HaBBIKAMH TIO
MPOEKTUPOBAHUIO U O(OPMIIEHUIO TPETyCMOTPEHHON HOPMAaTHUBHBIMU
MarepuataMi KOHCTPYKTOPCKOM JOKYMEHTAlMM Ha TEXHOJOTHYECKOe
000py1I0BaHUE ¥ MATUHBI OTPACIIH.

40

JlaeT 10CTaTOYHO NOJIHBIM OTBET, C HAPYLIEHUEM ITOCIEN0BATEIBHOCTH
u3noxkeHusi. OTBeyaeT Ha IONOJIHUTEIBHBIN BOIIPOC, HO 0O0CHOBATH HE
MOXKET.
«324YTEHO0» BBICTABIISIETCA CTYAEHTY, €CIIM OH IO CYIUECTBY H3J1aract
Marepuall, NPaBWIbHO MPUMEHSIET TEOPETUUECKHE TIOJIOKEHUS MPH
pELIEHNUH NPAKTUYECKUX BOIIPOCOB.
3Haer: 0o0lIKME TPUHLMIBI U METOJOJIOTHI0 KOHCTPYMPOBAHUS MAIIWH U
aIraparoB OTPACIU; METOJBI pacyeTa U KOHCTPYUPOBAHUS TOHKOCTEHHBIX

30-
35




COCY/ZIOB; METOJABl pacyeTa W KOHCTPYHUPOBAaHHUS IUIOTHO-TIPOYHBIX
pa3bEMHBIX COEIMHEHUI; METO/IbI pacueTa U KOHCTPYHUPOBAHUS SJIEMEHTOB
KOJIOHHBIX amapaToB; METOMbI pacueTa ObICTPOBpAILAIOIUXCS 000I04YeK
U JUCKOB; METOJABI pacyeTa oOOpYJIOBaHUS, paOOTAIOIIETO B YCIOBHUSIX
AMHAMMYECKUX KOJIeOaHUl; BIMSHHE KOHCTPYKIMOHHOTO MaTepuaia u
TEXHOJIOTHH U3TOTOBJICHUS HA KOHCTPYKIIMIO MAIITUH U alllaparos.
Mozxket: mogoOpath MaTepuan Ijsl MPOSKTUPYEMOTo 000PYAOBaHUS U €T0
AJIEMEHTOB; MPOBOJUTh TEXHUYECKHUE pPACUEThl [0  OIMPEIACICHHUIO
HanpsHDKEHU B 000PYJIOBAaHUU U €T0 JIEMEHTAX; M0 3aJlaHHbIM paboyuM
napamMeTpaM C Y4e€TOM CBOWMCTB BBIOPAHHOTO KOHCTPYKIIMOHHOTO
MaTepuaia  ONpeAeNsiTh  OCHOBHBbIE  KOHCTPYKTHUBHBIE  pa3Mepbl
IPOEKTUPYEMOTO  OOOpYAOBaHHMSI W €ro  dBJEMEHTOB;  BBINOIHATH
OBEPOYHBIE PACUEThl Ha MPOYHOCTh U YCTOMUUBOCTH 000PYIOBAHUS U €TO
AJIEMEHTOB.

CnocoleH: BianeTb: OCHOBHBIMM TOHATHUSMH W TEPMHUHOJIOTHEM,
OPUHATHIMH B TPAKTUKE pacueTa W KOHCTPYHUPOBAaHHUS DIIEMEHTOB
0e3omacHoro o00OpyAOBaHUS MJII XUMHUYECKMX M HEePTEXUMUYECKHUX
MPOM3BOJICTB; METOJAMHU COCTABJICHHS PACUECTHBIX CXEM JIJISl TIPOBEIACHHS
pacdyeToB Ha TPOYHOCTH WU YCTOMYMBOCTH DJEMEHTOB KOHCTPYKIUHU
MPOEKTUPYEMOTO OOOpYyIOBaHUS M MAIMH OTPacid; HaBBIKAMH
BBIMIOJIHEHHS MPOBEPOUYHBIX PACUETOB HAa MPOYHOCTh M YCTOWYUBOCTD
000py/1I0BaHUs U €r0 3JIEMEHTOB.

JlaeT HernoJHbIM OTBET Ha OCHOBHOM Bompoc. He maer orBera Ha
JIOTIOJTHUTEJIBHBIN BOIIPOC.

«3a4TEHO0» BBICTABIISETCS CTYJCHTY, €CJIM OH UMEET 3HAHUS TOJIBKO

OCHOBHOT'O MaTepuaja, HoO He yCBOMJI €ro JeTajeH, TomycKaeT HETOYHOCTH,
HEJIOCTaTOYHO TpaBWIbHbIC (HOPMYJIUPOBKHU, HAPYUIEHUS JOTUYECKOM
MOCJIEA0BATEILHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepuaa.
3Haer: oOIIME MPUHLMIBI KOHCTPYMPOBAHUS MAIIMH U ammnapaTroB
OTpAaCIIM; METOJIbI pacyeTa U KOHCTPYUPOBAHUSI TOHKOCTEHHBIX COCYJIOB;
METOJIbl pacueTa M KOHCTPYUPOBAHUS IUIOTHO-TIPOYHBIX Pa3bEMHBIX
COCIMHEHUI; METObI pacueTa U KOHCTPYUPOBAHUS JIEMEHTOB KOJIOHHBIX
arrmaparoB; METOJIbl pacueTa OBICTPOBPAIIAIONIUXCS 000JIOUEK M JIHCKOB;
BIMSHUE KOHCTPYKIMOHHOIO MaTepHajia Ha KOHCTPYKIMIO MAIIWH H
armaparos.
Mo:ker: mogoOpaTh MaTepual AJisg IPOCKTUPYEMOT0 000PYI0BAHUS U €TO
3JIEMEHTOB;, TMPOBOJUTh TEXHUYECKHE pacyeTbl MO OIpPEeACICHUIO
HaIpsHKEHUN B 000pYZOBaHUU U €T0 3JIEMEHTaX; BHITIOJHSATH TTOBEPOYHBIC
pacyeThl Ha TPOYHOCTh U YCTOMYMBOCTh 00OPYAOBAHUS U €T0 JIIEMEHTOB.
Cnoco0eH: BiageTh: OCHOBHBIMM TMOHSATHSIMU W TEPMHUHOJOTHUEH,
NPUHATHIMA B TIPAKTHKE pacueTa W KOHCTPYUPOBAHMS DIIEMEHTOB
Oe3omacHoro o00OpyAOBaHUS MJiI XUMHYECKUX M HeOTEXUMHUYECKHUX
MPOU3BOJICTB; HAaBBIKAMHM BBITMIOJHEHUs] TPOBEPOYHBIX PACUETOB Ha
POYHOCTh U YCTOWYMBOCTH 00OPYOBAHUS U €TI0 AJIEMEHTOB.

24-
29

Her otBera.
«HE€ 32YTEeHO0» BBICTABISIETCSA CTYAEHTY, KOTOPBIM HE 3HAET 3HAYUTEIbHOU
4acTW NPOrpaMMHOr0 MaTepualia, JOMYCKAeT CYIIECTBEHHBIE OUIMOKH,




HEYBEPEHHO, C OOJBIIMMHU 3aTPyJHEHUSAMU OTBEYAaeT Ha Bompochl. Kak
MPaBUIIO, CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJAO0JKUTE O0yUeHUe
0€3 TONOJHUTENbHBIX 3aHATUH IO COOTBETCTBYIOIIEH AUCIMILIUHE.

CyMMapHBIi PEUTHHT CTyACHTA B Oajiax 3a CEMECTpP CKJIQIbIBACTCA M3 OICHKH €T0
JESTETPHOCTH B TCUCHHUE CEMECTpa U OIICHKH, IMOJYYEeHHON Ha 3a4eTe, B COOTHOIICHUU
60:40. MakcumanbHBIN 0aji1, KOTOPBIM MOXKET HaOpaTh CTYICHT 3a OJIMH CEMECTP B XOJI¢
U3YYECHUS TUCUUILTUHBI B 11e510M, paBeH 100. B cooTBeTCTBUY € MOJI0KEHUEM O OaNIBHO-
peiitunroBoii cucreme (BPC) k HaOpaHHO# 3a cemectp cymme OamwioB (oT 36 10 60)
nobasisieTcs npu cuaye 3adeta ot 24 10 40 6anos.



MunucrepctBo o6pa3oBanus u Hayku Poccuiickoii @enepanuu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
roCy/1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTENbHOIO YUPEKICHHS
BBICILIET0 00pa30BaHMs
«Ka3zanckuii HaMOHAIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOIMYECKUN YHUBEPCUTET)

CDaKlebmem MeXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb

(K00 u HaumeHoB8aHUE)
[Tpodwik NOATOTOBKH: be30nacHOCTh TEXHOJIOTHYECKUX TPOIIECCOB
U IPOU3BOJICTB

(Haumerosamue)

TeMbI 1O0KJI210B
o muciuiuinae b1.B.J1B.02.02 OcHOBBI pacyeTa 1 KOHCTPYHUPOBAHUS DJIEMEHTOB
000pVIOBaHUS

(HaumeHosanue OUCYUNIUHb)

Paspnen 1. OCHOBBI KOHCTPYHPOBAHUS U pacyeTa XUMUYECKHUX MAIlIMH U alnapaTos.
OO1ure NPUHUHUIIBI M1 METOJIOJIOTUSI KOHCTPYMPOBAHUSI MAlIMH U anmnapaToB
orpaciu. KoHCTpyupoBaHME U MPOECKTUPOBAHHUE, COOTHOLIEHUE MEXIY cpepamu
VWHXEHEPHOU JIEATEIIBHOCTH;
KoHCTpyKIIMOHHBIE MaTepualnbl, IPUMEHSEMbIE I MAIlMH W allllapaToB
XUMUYECKUX Tnpou3BoacTB. Kriaccudpukanuss wmatepuasioB U 00JacTh UX

MIPUMEHCHUS;
Ocobennoctu KOHCTPYHUPOBAHUSA JIUTOU, CTaJIbHOM CBapHOM,
AMaJIMPOBAHHOM, OMMETaJNIMYECKOM, T'YMHUPOBAHHOM, MJ1aCTMaCCOBOM,

yriaerpauToBOM, CTEKJISIHHOM amnmapaTypbl, a TakXe ammapaTrypbl U3 LBETHBIX
MaTepUasoB U CIUIABOB;

Pacuér u koHCTpyHpoOBaHNE TOHKOCTEHHBIX anmnaparoB. OO0IIye CBECHUS 110
yCTPOMCTBY, pacu€Ty M HCHBITaHUIO anmapaToB. HopmaruBHblE mnapaMeTphl:
pabouee u npoOHOE naBieHHEe, paboyasi U pacu€THasi TeMIepaTypa, AOMyCKaeMble
HaTNPSDKEHUS;

TonkocTeHHBIE 000J0YKH, HATPYKEHHbIE BHYTPEHHUM AaBieHueM. OO1ue
cBeleHus1 00 000JI0uKaX, OCHOBHBbIE MOHATHS M onpeaeneHus. Hanpsoxénnoe
COCTOSIHUE MaTepuajia YIpPYrux OCECUMMMETPUYHBIX 000J04Yek. be3mMomeHTHas
Teopust 000JI04€eK. Y CIIOBUE TPOYHOCTH;

VYkpernenue oTBepcTii B oOojoukax. Pacuér ykperieHus 1o
reoMeTpuyeckoMy Kpurepuro. OCHOBHbIE TMOJOXKEHUS cTaHaapta ' Cocyasl H
arnmaparsl ;

KoncTpykunn pa3bEMHBIX COENMHEHHWH M 00JIacTh MX MPUMEHEHUS.
®dnaHneBble COCAMHEHNUS U UX PAcU€T HA MPOYHOCTh U TePMETUYHOCTh. OCHOBHBIE



nosioxkenuss cranaapra Cocyasl um anmapatel. HopMmbl M MeToabl pacué€ra Ha
IPOYHOCTH (PIIAHLIEBBIX COEIMHEHUII,

Jpyrue TUIsl IIIOTHO-TIPOYHBIX PA3bEMHBIX COCTMHEHHM.

Kononnsle anmapatel. Pacu€rHas cxema kosnoHHOro ammaparta. OCHOBHBIE
IOJIOKEHUsT cTaHAapTa "cocynael W ammapaTsl’. Hopmbl M MeTonbl pacyéra Ha
IIPOYHOCTB;

KoHcTpynpoBaHue 1 pacyér anmapaToB BBICOKOTO JaBieHus. HopmaTuBHbIE
nmapaMeTphl: pacuy€THbIC JaBIIEHWE W TeMIeparypa, Kod)(HUIMEHT MNPOYHOCTU
CBApHBIX COeAWHEHUU. Jlomyckaemple HanpsOKEHHs C  YYETOM  JUIMTEIBHOM
IPOYHOCTH MaTepuraja U KOHCTPYKTUBHOTO HUCIIOJHEHUS KOPITYCa;

MamuHel ¥ anmnapaThl ¢ BpallalOIMMUCS KOHCTPYKTUBHBIMHU 3JIEMEHTAMU.
Pacyér »55eMEHTOB MalmMH M anmnaparoB, IOJBEPKEHHBIX MEXaHUYECKUM
KOJICOAHMSIM;

VYIIOTHSIONME YCTPOWCTBA IMOJBUKHBIX AJIEMEHTOB. THIIBI KOHCTPYKLIHMA
YIUTOTHSIFOIIMX YCTPOMCTB annaparoB. Y IUIOTHEHUE BAJIOB U IITOKOB. OCOOEHHOCTH
UX KOHCTPYKIMH U pacuérta. OOnacTb NPUMEHEHHUS OTIEIbHBIX YIUIOTHSIOLINX
YCTPOMCTB B 3aBUCMMOCTH OT YCJIOBUW 3KCIUIyaTalluM (JIaBJICHUS, TEMIEpPaTypHl,
CBOMCTB 00pabaThIBaeMOM Cpeibl);

DJeMEeHThl MEIJICHHO BPALLAIOLINXCA U TSKEI0 Harpy>KeHHbIX OapabaHHBIX
anmnaparos.

Kputepun oumeHku: BpICTymieHne CTyaeHTa C JOKIAJAOM IIpeArojaraet
3HAYNTEIBHYI0 CAMOCTOSITEIIBHYIO pa0doTy cTyaeHTa. Jlokiaa AOKEH BBITIOIHSATH
psaa TpeOOBaHWI: €ro Colep)KaHHEe COOTBETCTBOBATH 3asBJIICHHOW TeMe; IeNr
COOTBETCTBOBATh 3ajavyaM; JIOTHYHOCTh M TIOCIEAOBATCIBHOCTD W3JIOKCHUS
MaTepuana; CocOOHOCTh K pabdoTe ¢ JUTepaTypHbIMU UCTOYHHMKaMHU, MHTepHeT-
pecypcamMu, CHPaBOYHOH W  DHIMKJIONCAMYECKONM  JUTEpaTypor; o0beM
WCCJICIOBAHHOMN JINTEPATYPhI U APYTUX UCTOYHUKOB MHGOPMAIINH; CTIOCOOHOCTD K
aHanu3y U 00001IeHNI0 HHPOPMAITMOHHOTO MaTepuaia, CTENeHb MOJHOTHI 0030pa
COCTOSIHUS BOMPOCa; OOOCHOBAHHOCTH BBIBOJIOB; MPABWIBHOCTH O(OpMIICHUS
(cooTBeTCTBUE CTaHIAPTY, CTPYKTYpHAs YHOPAIOYEHHOCTb, CCBHUIKH, IIUTATHI,
Tabnuipl U T.7.). B 0a/IbHO-PEUTUHIOBOM CHCTEME BBICTYIUIEHHUE C JIOKIIAIOM
OTHOCHUTCS K IOTIOJHUTEIBHBIM BUAaM padort. [llkana muddeperimpoBana mno psmy
kputepueB. OOmui pe3yabTaT CKIAIbIBACTCS KaK CcymMMa OaJIoB  TIO
MPEICTABIICHHBIM KPUTEpUsIM. MaKCHMaJIbHBIN 0alll 32 BBICTYIUICHHE C JOKJIAJI0M
— 10 6annos.

Kpurepuii oueHku bana
AKTYyaJIbHOCTb TEMBI 1
[TomHOE packpbITHE TPOOIEMBI
Hanuune coOCTBEHHON TOUKH 3pCHHS
Hanmuue npesenranuu
Hanuuue 0TBETOB Ha BOIIPOCHI Ay IUTOPHUHU
JIOrM4HOCTH U MTOCIIEI0BATEIbHOCTD U3J10KEHUS

NFRINEFIN




OTCYTCTBI/IC OIIMOOYHBIX UJIH IIPOTUBOPCUYNBEIX MOJI0KCHUM

Hmoeco

10




MunucrepctBo o6pa3oBanus u Hayku Poccuiickoii @enepanuu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
roCy/1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTENbHOIO YUPEKICHHS
BBICILIET0 00pa30BaHMs
«Ka3zanckuii HaMOHAJIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET»

CDaKlebmem MeXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb

(K00 u HaumeHoB8aHUE)
[Tpodwik NOATOTOBKH: be30nacHOCTh TEXHOJIOTHYECKUX TPOIIECCOB
U IPOU3BOJICTB

(Haumerosamue)

Tembl quckyccui
o muciuiuinae b1.B.J1B.02.02 OcHOBEI pacyeTa 1 KOHCTPYUPOBAHUS DJIEMEHTOB
000pVIOBaHUS

(HaumeHnosamnue OUCYUNIubl)
Pazngen 2. Teopust u pacyeT TOHKOCTEHHBIX 000JIOUEK BpalllCHUSI.

Onpenenenue 060m04ku. OOOJOYKH KaK OCHOBHBIE 2JIEMEHThI XUMHUUECKOM
annapartypsl. OnpezaeneHne 000J0UYKHN BPAILIEHHUS.

OCHOBHBIE COOTHOILIEHHS IS TEOMETPUYECKHUX IAPAMETPOB DIIEMEHTA.
[lonarre 00 OCECMMMETPUYHOW PABHOMEPHO pacIpeleEHHON Harpyske, ee
OCOOEHHOCTH.

BHyTpeHHUE CcuiIbl MU MOMEHTHI JAEWUCTBYIOUIME Ha 3JEMEHT OO0OJOYKH;
IIPUPOJa MX BO3HUKHOBEHUA. Pa3sMEpHOCTM BHYTPEHHMX M BHEIIHUX CHIIOBBIX
bakTopoB.

BriBOZ ypaBHEHUI paBHOBECHS CUJI U MOMEHTOB, JEUCTBYIOIINX HA DJIEMEHT
000JIOUKH BIIOJIb OCEH X, Y, Z . HanpsikeHus, BbI3pIBaeMble BHYyTPEHHUMH CUJIAMH U
MOMeHTaMu. MeTozuka pacdéra 000JI0YKM Ha MPOYHOCTD 0 3TUM HaNPSIKEHUSIM.

[lonsiTue 0 OE3MOMEHTHOM TEOpUAX pacu€Ta TOHKOCTEHHBIX OO0O0JIOYEK.
BbiBoj ypaBHEeHMII O€3MOMEHTHOW TEOpHUM: YPABHEHMSI PAaBHOBECHS JJIEMEHTA
(ypaBHenwue Jlamnaca) 1 ypaBHEHHE PAaBHOBECHOW 30HBI.

[IpumeHeHnue ypaBHEHUN O€3MOMEHTHOM TEOPHUM K PacyETy HANpSKEHUU B
UMIMHAPUYECKOM W KOHUYECKOM O0O0O0JI0YKax, Harpy>KeHHbIX BHYTPEHHUM
JIABJICHUEM.



Kpurepun onenkn: MakcumanbHbIN 0al 3a yyacTHe B TUCKycCUH — 12 Gasos.

Kpurepnii bana
JleMOHCTpUpYET TMOJHOE TOHMMaHue O0O0CykaaemMoll mpoOiemsl, | 12
BBICKA3bIBAET COOCTBEHHOE CYXKJEHHE IO BOMPOCY, apTyMEHTHUPOBAHO
OTBEUYAET HAa BOMPOCHI YYACTHUKOB, COOJIIO/IAET PETJIAMEHT BhICTYIUICHUS
[Torumaer CyThb paccMaTpuBaeMoOl TIpOOJIEMBI, MOXKET BBICKA3aTh | 8
THTIOBOE CYXKJEHHE IO BOMPOCY, OTBEYACT HA BOMPOCH YYaCTHUKOB,
OJIHAKO BBICTYIJICHUE HOCHUT 3aTSHYTHIH WM HE apTryMEHTHPOBAHHBIN
XapakTep
[TpuaMMaeT yyacTue B OOCYXKICHHH, OJHAKO COOCTBEHHOTO MHEHHUS 10 | 6
BOTIPOCY HE  BBICKa3bIBaeT, JHOO BBICKA3bIBACT MHEHHE, HE
OTJIMYAIOIIEECs. OT MHEHHUSI IPYTUX JTOKJIATYHUKOB
He nmpunumaet yuactusi B 00CyXJIeHUU 0




MunucTepcTBo 00pa3zoBanus U Hayku Poccutickoit denepanuu
HmxHekaMCKUl XUMUKO-TEXHOJOTUIECKUN MHCTUTYT ((prmnan) GpeaepanbHOTo
rOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKIACHHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem MexaHuyeckuu

Kagpeopa_Mawunvl u annapamol xumuyeckux npou3goocms

Hanpapnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh

(k00 u HaumeHosaHue)
[Tpodunb MoArOTOBKHU: be3onacHOCTh TEXHOIOTMYECKUX MPOIIECCOB
1 IPOU3BOJCTB

(HaumeHnosanue)

IlepeyeHb NPAKTHYECKUX 3AHATHH
o mucturuinae b1.B.J1B.02.02 OcHOBEI pacyeTa 1 KOHCTPYUPOBAHUS DIIEMEHTOB
000pYIOBaHUS

(HaumeHnosamnue OUCYUnIubl)

Paznen nucuuniannabl — OCHOBBI KOHCTPYUPOBAHUS U paCYeTa XUMUYECKHX MAIIUH
Y anmnaparos.

Tema mpakTU4YecKOro 3aHATHs — PacdyeT Ha MPOYHOCTH OT JEUCTBUS BHYTPEHHETO
JIaBJICHUS.

Bonpocul ona onpoca no meme 3anamusi:

1. Koprmychl u gHUIIa annapaToB BICOKOTO JAABJIEHUS CO CIUIOIIHOW CTEHKOM.

2. KoHCTpyKIIMH KOHIIEBBIX YaCTEl KOPIIYCOB.

3. Pacu€T TONCTOCTEeHHBIX KOPITYCOB IO HECYIIEH CIIOCOOHOCTH.

4. N3meHeHue HANPsHKEHHOTO COCTOSIHUS MaTepualia CTEHKUA LWJIWHAPUYECKOTO
KOpITyca MPH MOBBIILICHUU BHYTPEHHETO JaBJICHUSI.

Pa3nen qucuuniaunel — Teopus U pacyeT TOHKOCTEHHBIX 000JI0YEeK BpalleHUSI.
Tema npakTHUECKOTO 3aHATHS — PacdeT Ha MpOYHOCTh U yCTOMYHUBOCTH OT JAEUCTBUS
BHYTPEHHETO M HAPY>KHOTO JIaBIICHUI.

Bonpocwl ona onpoca no meme 3ansamus:

1. ToHkOCTEeHHBIE LMIMHAPUYECKHE OOCuYallku, HANpsHKEHHs, BO3HUKAIOIIME B
TOHKOCTEHHOM LIUJIUHJIPE.

2. BoiBog opmyiibl 151 pacd€Ta TONIUHBI TUIMHAPUYECKON oOedaiiku mo 3 u 4
TEOPHUSM POYHOCTH.

3. SBrneHue TOTEpU YCTOMYMBOCTH (HOPMBI  IUIMHAPUYECKUX OOEYaeKk,
Harpy>KCHHBIX BHEITHUM JaBJICHUEM.

4. Pacy€T TONIIMHBI CTEHKH «KOPOTKUX» U «UTMHHBIX»IJIMHAPOB TPU ACHCTBUU
HaApY>KHOTO JaBJICHUS.

Pa3nen nucumminHbl — PacyeT Ha MPOYHOCTH U YCTOWYUBOCTD 3JIEMEHTOB U Y3JI0B
XUMHUYECKOU anmaparypsl.

Tema npakTuyeckoro 3anstus — Pacuer ¢aaHIeBOro coeIMHEeHHUs.

Bonpocwi 0nsa onpoca no meme 3anamus:



1. Kakue oCHOBHBIE THUIIBI ()JIAHLIEBBIX COCAMHEHUM?

2. YIUIOTHUTENbHbIE TOBEPXHOCTHU BO (pr1aHIIaX apMaTyphl.

3. Pacuér (hnaH1eBBIX COCAMHEHU.

4. OmnpenienieHre Harpy30K Ha OOJNTHI.

TeMa npakTHUECKOTO 3aHATUS — PacyeT Ha MPOYHOCTh U yCTOMYHMBOCTD OT NIEUCTBUSA
BHYTPEHHETO U HAPY’KHOTO JTABJICHUMN.

Bonpocwv ona onpoca no meme 3anamus.

1. OcHOBHBIE TpeOOBaHUS, IPEABSBIIEMbIE K XUMUYECKOM ammaparype.

2. O0muMe TMONOXKEHUS M PEKOMEHJAlMM 10 KOHCTPYHUPOBAHUIO M PpPacyeTy
OCHOBHBIX Y3JIOB U JA€TAJIEH XUMUYECKUX alapaTos.

3. IloBeneHue cranieil npy NOBBILIEHHBIX U TOHWKEHHBIX TEMIIEpaTypax.

Paszpen nucuuninuebl — Kputnueckue CKOpOCTH BPAIAOIINXCS BAJIOB.

Tema npakTU4ecKkoro 3aHATHS — MH)KEHEpHBI pacueT BajOB Ha MPOYHOCTS,
KECTKOCTh U BUOPOYCTOMUNBOCTb.

Bonpocul 0na onpoca no meme 3ansamus:

1. BO3MOKHOCTh HEYCTOMYMBOIO COCTOSIHUSL TOYHO OTOAIIAHCUPOBAHHOTO Baja Mpu
ONPEAECIEHHON CKOPOCTH BPAIICHUS.

2. Ilporu® mnpuOIMKEHHO OTOATAHCUPOBAHHOIO BEPTUKAIBHOIO Bajla IO
JEWCTBUEM LIEHTPOOESKHOM CHUIIBI.

3. CaMOLEHTPUPOBAHKME BpaLAIOLIErocs Bajla C OJHUM JauckoM. CoBHajcHHE
KPUTHUYECKOM CKOPOCTM CO CKOPOCTBIO BpalEHHUs, BbI3BIBAIOIIECH IIOTEPIO
YCTOMYUBOCTH.

Paszpen nucuuniMHbl — ANnapartsl U 3aTBOPHI BEICOKOTO JIABJICHHUS.

Tema npakTuyeckoro 3aHsaTus — [J{HuIIa 1 KpBILIKKA COCYI0B BBICOKOTO JIABJICHMSI
Bonpocul ona onpoca no meme 3anamusi:

1. DmmMnTUYecKre THAIIA U UX KOHCTPYKIIUS.

2. Codepuueckue AHUIIA, MOIYLIApOBbIE, TOpochepuueckue padoTarolme Moj
BHYTPEHHHUM T'a30BbIM JJABJICHUEM.

3. Konnueckue nHUIA O BHYTPEHHUM JABJIECHUEM.

4. Pacuér mioCcKuX KpyIJIbIX KPbIIIEK U JHUILI.

Tema mnpakTHueckoro 3aHiaTuss — HampsbkeHHMe B CTEHKE TOJCTOCTEHHBIX
LUJIUHAPOB.

Bonpocuwl ona onpoca no meme 3anamusi:

1. YpaBHeHre paBHOBECHS JIEMEHTA TOJICTOCTCHHOM IIMIMHIPUISCKON 00eHaiiKy.
2. lebopmarnuu 37ieMeHTa TOJICTOCTEHHOM 00CUalKu.

3. Ananmu3 HanpsKEHHOTO  COCTOSHUS ~ MaTepuaiga B TOJICTOCTCHHOM
AJTMHIPUISCKON oOcUaiike.



Kpurepunm oOumeHKHM: T[puU U3YYEHHHU JUCHUIUIMHBI  IPEeLyCcMaTpUBAETCS
BBIMIOJIHEHHE 6 MPAKTUYECKUX padoT IJis CTYJIEHTOB 3a04HOM (popmbl 0OyUueHus, 3a
BBIIIOJIHEHHE M 3alIUTY KOTOPBIX CTYJEHT MOKET IOJYYUTh MAaKCHMaJbHOE
KoymyecTBO OayioB — 18 (3 Oarta BRIIOTHEHUE W 3allIUTa KAXKIOW MPAKTHIECKOM

abOThI).
Kpurepuii ouenku baJun

JIeMOHCTpUpPYET MOTHOE TOHUMAHKE MMOCTABICHHOM 3a1auu. J[aeT
JIOTUYECKH OOOCHOBAHHBIMA, TOJIHBIA W TPaBUIBHBIA OTBET. 3
OTtcyTcTBUE OIMOOYHBIX BHIBOJOB.
JlaeT  OOCTAaTOYHO  MOJHBIA  OTBET, C  HapyLICHHEM
NOCJENOBATENBHOCTH  U3JI0KEHUsA. VIMeTcs TpyAHOCTH B 2
000CHOBaHHOCTH CBOETO OTBETA.
JlaeT HemosiHbIA OTBeT (B 0OmMX 4eprax). HeT BbIBOIOB MO 1
BBITIOJTHEHHON padoTe.

Her otBera. TpyaHoCcTH nipy BBIOJIHEHUH. 0




