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Ilepeuenv komnemenyuii u UHOUKAMOPOB 0OCHMUNCEHUA KOMNEMEHYUIL C YKAZAHUEM IMAN08 opMuposanus 6 npouecce 0C60eHUs OUc-
UUNIUHDBL
Komnerenmusi:
[TK-1 Cnocoben obecrieunBaTh PYHKIIMOHUPOBAHNE CHCTEMBI YIIPABIICHUSI OXPaHOH Tpya
1. 3naer MeTOABI U MOPAIOK OIIEHKU OMACHOCTEH U MpodeCcCHOHATbHBIX PUCKOB paOOTHUKOB, HOPMAaTUBHYIO U METOJIUYECKYIO 0a3y B 00-
JaCTH aHAJIN3a PUCKA, KOHIICTILUIO IPUEMIIEMOT'0 PICKa U TEOPHIO YIIPABJICHUSI PUCKAMH; METO/IbI OTIPE/ICICHUS U KIacCU(UKAIIIH OT1ac-
HBIX 30H U PUCKOB,
2. YmMeeT UAeHTH(PHUIMPOBATH OMACHBIE U BPEIHBIC TIPOU3BOJCTBEHHBIEC (DaKTOPBI, TOTEHIIMATHHO BO3/ICHCTBYIOMINE HA pAOOTHUKOB B TIPO-
1ecce TPYA0BOU JAesITeIbHOCTH, TPOU3BOIUTH OLIEHKY PUCKA UX BO3JICHCTBUS,
3. Bmaneer HaBbIKaMH KOHTPOJIS UCTIOHEHUS MIEPEYHS PEKOMEHIyEMBIX MEPOIPHUATHHA 10 YIYUIICHUIO YCIOBHHA TPYyAa, MPaBHILHOCTHIO
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 TPEOOBAHUSMHU:
1. 3HaeT UCTOYHUKHU BHIOPOCOB U COPOCOB 3arpsS3HSIONIMX BEUIECTB, OTXO/0B B OKPYKAIOIIYIO CPEAY, HOPMATUBHBIC ITPABOBBIC aKThI B 00J1aCTH
OXpaHbl OKPYKaIOIIEH Cpe/bl, METOIbI U CPECTBA JIMKBUAALIUY TIOCTEACTBUI HAPYIICHUS COCTOSIHUS OKPYKAIOIIEH Cpeibl,
2. YMeeT BBIBIATh HCTOYHHUKH U IPUYMHBI M OIICHUBATH MTOCIIE/ICTBUS aBAPHITHBIX BBIOPOCOB M COPOCOB 3arpsI3HSIONINX BEIIECTB U CBEPXHOP-
MaTUBHOTO 00pa30BaHUS OTXO/IOB B OKPYXKAIOIIYIO CpPey B OpraHu3aIu,
3. Bnanmeer HaBBIKaMU BBISIBJICHHS, aHATH3a IPUYNH ¥ BHECCHHS TIPEIOKEHHIH MO YCTPaHEHHIO HCTOYHUKOB aBapUHHBIX BEIOPOCOB U cOPOCOB
3arps3HSIONINX BEIIECTB, CBEPXHOPMATUBHOTO 00pa30BaHUs OTXOA0B B OKPYXKAOIIYIO CPely B OpraHU3aLUH.

Huouxamopul 0o- Imanwl hopmuposanusn é npouecce 0C60eHUA OUCYUNTUHDBL
CImudIcenun Kom- (ykazamo ece memvt uz PIIJ])
nemenyuu Jexyuu Hpaxkmuueckue pabomul Haumenoganue oyenounozo cpeocmea
IIK-1.1 Pasoen 1-pazoen 5 Pazoen 1-pasoen 5 3auem, npakmuueckoe sansimue, OOKAO
1IK-1.2 Pasoen 1-pazoen 5 Pasoen 1-pasoen 5 3auem, npakmuueckoe 3ansimue, OOKAO
IIK-1.3 Pasoen 1-pazoen 5 Pasoen 1-pasoen 5 3auem, npaxmuueckoe sansmue, OOKIA0
IIK-3.1 Pasoen 1-pazoen 5 Pasoen I1-pasoen 5 3auem, npakmuueckoe 3ansimue, 00KA0




1IK-3.2

Pazoen I-pazoen 5

Pazoen 1-pazoen 5

3auem, npaxmuueckoe 3ansamue, 00KNAO

I1K-3.3

Pazoen 1-paszoen 5

Pazoen I1-pazoen 5

3auem, npaxmuueckoe 3auamue, OOKIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouyenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(6a3zoewlit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
Ilpakmuueckue padomot 6 12 24
Koumponvnaa paboma 4 15 18
Pegpepam 1 9 18
3auem 1 24 40
Hmoczo: 60 100




HlIkana ouenusanus

Hudposoe | Beipaxenue B 6a- CioBecHoe BhIpajeHHe KpuTepun oneHKH HHIMKATOPOB 10CTHKeHHs TPH (hopMe KOHTPOJIS:
BbIpa’KeHHe Jax: 3a4er
5 87 -100 OTan9HO (3a4TEHO) OreHKa «3a4T€HOY BBICTABISETCA CTYACHTY, €CIIH OTBETHI Ha BOIPOCHI 10 TEMam
4 74 - 86 Xopoulio (3a4TeHo) JUCHUIUIMHBI TOCTICI0BATENBHBI, JOTMYECKA HM3JI0KEHBI, JOIyCKAIOTCs HE3HAYH-
TEJbHBIC HEIOYETHl B OTBETE CTYJIEHTa, TAKHE KaK OTCYTCTBUE CAaMOCTOSTEIHLHOTO
BBIBO/IA, PE€UEBbIE OLIMOKH U TIp.
3 60-73 Y IOBIETBOPUTENBHO (3a4TEHO)
2 Hwxe 60 HeynosnerBopurenbHo O1eHKa «HE 3a4TEHOY BBICTABIACTCS CTYICHTY, €CIIH CTYJCHT HE 3HAET OCHOBHBIX

(1e 3a4TeHO)

MOHATHHA TEMbl AUCLUIUINHBI, HE OTBEYAET Ha OTOJHUTENbHBIE U HABOSIIIUE BO-
IIPOCHI NIpenoiaBaTesl.




KpaTkasi XapaKkTepHCTHKA OLEHOYHBIX CPe/ICTBA

Kon konTpOonmupyemoit

Ne | Kontponupyemsle paszueinsl HaumenoBanue orie-
KOMIIETCHITUU (UJIH €€
n/n JUCLUIUINHBI HOYHOTO Cpe/CTBa
4acTH)
OcHoBbl KOHCTpyupoBanusi ul|lIK-1.1,11K-1.2,1IK- 3auem, npaxkmuueckoe

pacu€ta XUMHUYCCKHUX MAIIUH U
arapaTroB

1.3,1IK-3.1,1IK-3.2,IIK-
3.3

3aHamue, OOKIaAo0

TGOpI/IH H pacdeT TOHKOCTCH-
HBIX 000JI0YEK BpalllCHUA

IIK-1.1,1IK-1.2,IIK-
1.3,1IK-3.1,1IK-3.2,IIK-
3.3

3aqem, npakmudeckoe
3arAamue, 0uc;<yccuﬂ

Pacuer Ha mpOYHOCTH M yCTOM-
YUBOCTb IJIEMEHTOB U y3JI0B XU-
MHYECKOM amnmapaTrypsl

IIK-1.1,1IK-1.2,1IK-
1.3,1IK-3.1,1IK-3.2,1IK-
3.3

3a1l€m, npakmuuieckoe
3anAamue

Kputnueckue ckopoctu Bpamia-
IOIINXCS BaJIOB

IIK-1.1,1IK-1.2,IIK-
1.3,1IK-3.1,1IK-3.2,IIK-
3.3

3611{67’1/1, npakmudeckoe
3arAmue

Anmnapatsl ¥ 3aTBOPBI BBICOKOTO
JTaBJICHUS

HIK-1.1,1IK-1.2,1IK-
1.3,1IK-3.1,1IK-3.2,1IK-
3.3

361’-!61’1’1, npakmuieckoe
3ansAamue
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Ilepeuens BonpocoB k 3auety no aucuuniaude b1.B./[B.02.02 OcHoBbI pacuera u

o

1

1

1

KOHCTPYHUPOBAaHUA 000Py/10BAHUA

KoHcTpykiimoHHble MaTepuaibl B XUHMHUYECKOM MallnHOCTpoeHuu. Kpurepuu pado-

TocriocoOHoCcTH Matepuana. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepuaibl B XUMHUYE-

CKOM ITPOMBILIJIEHHOCTH.

OcCHOBHbBIE KOHCTPYKIIMOHHBIE MaTEpHUabl B XUMUYECKOW MPOMBIILIEHHOCTH. CTau.

Knaccudukanus cranei, rpaHuLbl IPUMEHUMOCTH Pa3IM4YHbIX MapOK CTaJel.

OCHOBHBIE KOHCTPYKIMOHHBIE MAaT€pHabl B XMMHUUYECKOW MPOMBIIUIEHHOCTH. Uy-

ryHbl. [[BETHBIE METaUIBI U CIUIABBI, 00JIACTH UX MPUMEHEHUS.

OCHOBHBIE KOHCTPYKIIHOHHBIE MATEPHANIBI B XUMUYECKOW MPOMBINUIEHHOCTH. Heme-

TaJNIMYECKHE KOHCTPYKIMOHHBIE MaTepUasbl U 00JIaCTU UX MPUMEHEHHS.

OcCHOBHBIE pacyeTHBIE MMapaMeTPbl XUMUYECKOTO 000PYJ0BaHUSI.

Pacuer xumuueckoro o00opya0BaHMsI HA MEXaHUYECKYIO TPOUYHOCTh. OCHOBHBIE TIO-

HSTHUS U PACUETHBIE 3aKOHOMEPHOCTH.

be3smomMenTHas Teopusi pacuera 000JI0OUEK BpalleHHs. YpaBHEHUS paBHOBECHUS 3Jie-

MEHTa 000JI0YKH. Y paBHEHHUE PAaBHOBECHS 30HBI 000JIOUKH.

besmomenTHas Teopus pacuera 00004eK BpamieHus. PacyeT HanpspDKeHU B 1IAITH-

IpudecKkoi U chepruvecKoit 000I0uKe.

besmomenTHas Teopus pacuera 000JI04eK BpaiieHus. PacueT HanpsokeHnid B KOHUYE-

CKOM 000JI0UKeE.

0.be3smomenTHast Teopusi pacuera 06osouek BpaiieHus. OCHOBBI pacueTa TOHKOCTEH-
HBIX COCYJIOB pa0OTaIOUIUX MO BHYTPEHHUM JIaBJICHUEM.

1.0OcHOBBI pacdeTa TOHKOCTEHHBIX almapaToB paOOTaIOLIMX TOJl HAPY>KHBIM JaBJe-
HueM. [loHsITHE «KKOPOTKUX» U «JIMHHBIX)» IUIMHAPOB U OCOOEHHOCTH UX pacyeTa.

2.KoHCTpynpoBaHHE U pacyeT 3JIEMEHTOB TOHKOCTEHHBIX COCYOB U arapaToB. Pacuet

HUIMHAPUYECKUX 00€UaeK.



13.KoHCTpyrpoBaHUE M pacyeT 3IEMEHTOB TOHKOCTEHHBIX COCYJOB W aIlnaparos.
Kpplky 1 AHMINAG XUMUYECKUX ammapaToB. PacyeT Ha MPOYHOCTH BBITYKIIBIX KpBbI-
LIEK W JHHUILL

14 KoHCTpyHpOBaHHE M pacCyYET 3JIEMEHTOB TOHKOCTEHHBIX COCYJOB M amnmnaparos.
KpbIky v qHUIIA XUMUYECKUX anmnapaTroB. PacueT Ha IpOYHOCTb MJIOCKUX KPBILIEK
Y JHUILI.

15.MowmenTHas Teopusi pacuera 000a049ek BpamieHus. OCHOBBI TEOPUU pacueTa, MOHATHN
U onpeaeneHus. Pacuer KpaeBbIX CHJI I MOMEHTOB.

16.MomMeHTHas Teopus pacueTa 0obonodek BpauieHus. [lopsaok onpeneneHns KpaeBbIxX
HAIPSHKEHUM OT U3BECTHBIX CUJI U MOMEHTOB.

17.Yxpennenus oTBepCcTUil B CTeHKe 0005104KkH. PacueT ykpemienus orBepctuid. OCHOB-
Hble KOHCTPYKLIUH YKPEIUICHUS] OTBEPCTHUH.

18.0OcHOBHBIE pa3bEMHBIE COEAMHEHUS XUMUYECKOW ammapaTypbl. OCHOBHBIE THIIbI
(i1aHLIEB U UX IPUMEHEHHUE.

19.0cHoBHBIE pa3beMHBIE COCIMHEHUSI XUMUYECKON anmaparypbl. CriennanbHble THITHI
(nanues. Beibop Thna u Mareprana npoKJIagKH.

20.KoHCTpyKIIMHU OTOp anmapaToB XUMUYECKOW MPOMBIIIIICHHOCTH.

21.Pacyer amnmapaTtoB Ha BETPOBYIO Harpy3Ky.

22.Cocynbl U anmaparthl BEICOKOTO jJaBiieHusl. KOHCTpyKIMu ammapaToB BBICOKOTO JaB-
JIEHUSI UX JTOCTOMHCTBA U HETOCTATKHU.

23.Cocynbl U anmapaThl BBICOKOTO JAaBlieHusl. HampspkeHusi B CTEHKE TOJICTOCTEHHOTO
LVIMH/IPA.

24.Cocynpl 1 annapaTthl BBICOKOT0 JaBieHus. [loBbllieHre Hecymieil cnocoOHOCTH coCy-
JIOB BBICOKOI'O J1aBJICHUS.

25.JIHMIIA U KPBILIKK COCYIOB BHICOKOTO JaBJi€HUA. JJOCTOMHCTBA U HEIOCTATKH ITPUMe-
HSAEMBbIX KOHCTPYKIIHM.

26.Cocybl U anmnapathl BBICOKOTO JaBJICHHs. 3aTBOPHI allllapaToB BHICOKOT'O 1aBJICHUSI.

27.Pacyer Ha BUOPOCTOMKOCTh MAlllMH XUMHUYECKON MPOMBIIIUIEHHOCTH. [loHATHE KpH-
TUYECKOU CKOPOCTH.

28.Pacyer Ha BUOPOCTOMKOCTh MAIllMH XMMHUYECKON MPOMBIIUIEHHOCTH. CBOOOIHBIE U
BBIHYXJICHHBIE KOJICOaHUs CUCTEMBI C OJTHOM CTENEHbIO CBOOO/IBI.

29. IlpubmmkeHHbIE METO/IBI pacueTa KPUTHYECKON CKOPOCTH BpallleHUs Baja.

30.®DakTophl, BIUSIONIME HA KPUTHYECKYIO CKOPOCTh BpalieHus Bajga. MeToasl 00pbObI
C BUOpaLMSIMU.

Kputepumn oneHku: orieHKa paboThl 00y4JarOIMUXCs TPOU3BOIUTCS ITyTEM OIICHKU OTBE-
TOB Ha 3aJlaHHbIC BOMPOCH.. MaKkcuMabHbIN 0aut 3a oguH otBeT — 10 Oansos, obiiee
KOJIMYECTBO MaKCUMaJIbHO HaOpaHHBIX OayioB — 40.

Kputepnii oneHkn baun

JleMOHCTpUpYET IOJHOE IMOHMMAaHHWE IOCTaBICHHOM 3agaud. JlaeT jorumdecku

000OCHOBAHHBIH, MOJHBIA U MPaBUIbHBINA O0TBET. OTCYTCTBHE OIIMOOYHBIX BBICKA- 10

3bIBAaHUM, ApIYMEHTUPOBAHHOCTb.

JlaeT 1oCcTaTOYHO MOJHBIA OTBET, C HApYUIEHUEM I1OCIEI0BATEIbHOCTH U3JI0XKe- 8

Husl. IMeIoTcst TpyAHOCTH B 000CHOBAHHOCTH CBOETO OTBETA.

JlaeT HemOHBIN OTBET (B 00mMX YepTax). Het BEIBOIOB 1O BBIMOJIHEHHOM padoTe. 6
Her otBera. 0




MunucrepctBo o6pa3oBanus u Hayku Poccuiickoii @enepanuu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
roCy1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTEIBHOTO YUPEXKICHUS
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)

TeMbI 1O0KJI210B
o pucuummae b1.B.J1B.02.02 OcHOBEI pacueTa U KOHCTPYAPOBAHUI 000pYI0Ba-
HUS

(HaumeHosanue OUCYUNIUHb)

Paspnen 1. OCHOBBI KOHCTPYHPOBAHUS M pacyeTa XUMUYECKHUX MAIIVH U annaparos.

OO1ure NPUHUHUIIBI M1 METOJIOJIOTUSI KOHCTPYMPOBAHUSI MAlIMH U anmnapaToB
orpaciu. KoHCTpyupoBaHME U MPOECKTUPOBAHHUE, COOTHOLIEHUE MEXIY cpepamu
VWHXEHEPHOU JIEATEIIBHOCTH;

KoHCTpyKIIMOHHBIE MaTEpHUabl, MPUMEHSAEMBIE 711 MAILIMH U alnapaToB XH-
MUYECKHUX NTPpou3BoAcTB. Kitaccudukanus marepranoB U 001aCTb UX TPUMEHEHUS;

Oco0eHHOCTH KOHCTPYUPOBAHUS JIUTOM, CTAIbHOW CBAapHOM, AMaIupOBaH-
HOH, OMMeTaIMISCKON, TYMHUPOBAHHOM, IIJJACTMAaCCOBOM, yrierpauToBoi, CTEK-
JITHHOM aIllaparypsl, a TAKXKE allaparypsl U3 LBETHBIX MATEPUAIIOB U CILIABOB;

Pacuér n koHCTpyHpOBaHNE TOHKOCTEHHBIX anmnaparoB. OO0IIre CBEECHUS 110
YCTPOMCTBY, pacuéTy U UCHBITaHUIO annapaToB. HopmaTuBHBIE apameTpsbl: pado-
yee U IpoOHOE JaBjieHue, padbovas 1 pacu€THas TeMrepaTypa, 10Iyckaemble Harpsi-
YKEHHS;

TonkocTeHHBIE 000710YKH, HArpy>KEHHbIE BHYTPEHHUM JaBiieHueM. OOmue
cBeZieHUs1 00 000J10UKaX, OCHOBHBIE MTOHATHUS U onpeaenenus. HanpsxénHoe cocto-
SHHE MaTepuala yIpyrux OCeCHMMETPUYHBIX 000j0uek. besmMoMmeHTHass Teopus
000J104€eK. Y CI0BUE MPOYHOCTH;

VYkpemnnenue orBepcTuil B 0007104Kkax. Pacy€T ykpernseHuss mo reomeTpuye-
ckoMy kpuTeputo. OCHOBHBIE MOJIOkKEHUS cTanAapTa "Cocynbl ¥ anmnaparsl

KoHcTpykiun pazbEMHBIX COEAMHEHHUI 1 00J1acTh UX npuMeHenus. nanue-
BbIE COEIUHEHUS U X PACUYET HA TPOYHOCTh U TEPMETHYHOCTh. OCHOBHBIE MOJIOKE-
Hus crangapra Cocyzasl n annaparsl. HopMbl M1 MeTOABI pacy€ra Ha MPOYHOCTH
(bIaHIEBBIX COSAMHEHU,

JIpyrue TUIBI IIJIOTHO-NPOYHBIX PA3bEMHBIX COCINHEHUM.



Kononnsle anmapatel. PacuéTHas cxema Ko1oHHOro annapara. OCHOBHbIE 10~
JOXKEeHUs cTaHjaapTa "cocyasl U anmapatel’. HopMbl 1 MeTonbl pacuéra Ha Mpoy-
HOCTB;

KoHcTpynpoBaHue 1 pacuéT anmapaToB BBICOKOTO AaBieHus. HopmaTuBHbIE
napaMeTpbl: pacUETHBIE 1aBJICHUE U TEMIIEPATypa, KOIPPUIIMEHT IPOYHOCTHU CBap-
HBIX coequHeHuM. Jlomyckaemble HANPSKEHHUs C YYETOM JUIMTEIIBHOM IPOYHOCTH
MaTepuasia U KOHCTPYKTUBHOTO UCIIOJIHEHHSI KOPITyCa;

MampyHsl ¥ anmaparsl ¢ BpaIalONIMMUACSI KOHCTPYKTUBHBIMH 3JIEMEHTAMH.
Pacuér sneMeHTOB MalllMH M anmapaTtoB, MOJIBEP)KEHHBIX MEXaHHUUYECKUM KoJieha-
HUSM;

VYIUIOTHSAIOIIME YCTPOMCTBA MOJABHKHBIX 3JEMEHTOB. THIBI KOHCTPYKLMU
YIUTOTHSIFOIIMX YCTPOMCTB anmnaparoB. Y IUIOTHEHHE BajOB U IITOKOB. OCOOCHHOCTH
UX KOHCTpYKUMH M pacy€ra. OOnacTy NPUMEHEHUS OTAEIbHBIX YIUIOTHSIOIIMX
YCTPOMCTB B 3aBUCMMOCTH OT YCJIOBUW 3KCIUIyaTalluM (JIaBJICHUS, TEMIEpPaTyphl,
CBOMCTB 00pabaThIBaeMOM Cpeibl);

DJEeMEeHTHl MEJIJICHHO BPALLAIOLINXCS U TSKEIO0 HarpyKeHHbIX OapaOaHHBIX
anmnaparos.

Kputepun ouenkm: BrICTyIieHHe cTyleHTa ¢ JOKJIAJOM IperoJiaracT 3Ha4yu-
TEJNbHYIO CaMOCTOSTENIbHYIO paboTy cTyneHTa. Jlokiaa TOJDKEH BBINOJNHATH Psij
TpeOOBaHMil: €ro couep kaHne COOTBETCTBOBATH 3asIBICHHON TeMe; IeJId COOTBET-
CTBOBATh 3aJa4yaM; JIOTHYHOCTh W TOCJIEIOBATEILHOCTh M3JIOKEHUS MaTepHana;
CIIOCOOHOCTBh K paboTe C JHUTEepaTypHbIMU HCTOYHUKaMH, VIHTepHeT-pecypcamu,
CIIPAaBOYHOM U SHIMKJIONEANYECKON JIUTEpaTypoid; 00beM UCCIEIOBAHHON JTUTEpa-
TYpbl U IPYTUX UCTOYHUKOB MH(POPMALIMH; CHOCOOHOCTh K aHATM3Y U 0000LIEHUIO
WH(POPMAIMOHHOTO MaTepuaia, CTENeHb MOJTHOTHI 0030pa COCTOSHHUS BOIPOCA;
000CHOBAaHHOCTb BBIBOJIOB; MTPABMIIBHOCTH 0()OpMIIEHHS (COOTBETCTBUE CTAaHAAPTY,
CTPYKTYpHasi yHOPSJOUYEHHOCTb, CCbUIKH, IUTAThl, TAONULBI U T.1.). B OamibHO-
PEUTUHIOBON CHUCTEME BBICTYIUIEHUE C JAOKJIAJOM OTHOCHUTCS K JIOMOJHUTENIbHBIM
BusiaM paodor. [llkana quddepennuponana mo psay kpurepueB. OOmud pe3yabTaT
CKJIa/IbIBAaeTCsl Kak cyMMa OaJlJIoB MO MPEACTaBICHHBIM KpUTEpHUsIM. Makcumalib-
HBIN 0aJuT 32 BRICTYIUICHHUE C TOKIagoM — 10 6aos.

Kpurepuii oueHku bana
AKTYaJIbHOCTb TEMBI 1
ITonHOE packpeITHE TPOOIEMBI
Hannune coOCTBEHHOM TOUKH 3pCHHS
Hannuue npe3enranmm
Hayimume oTBeTOB HA BONPOCHI Ay IMTOPUU
JIOTMYHOCTB M MOCIEA0BATEIBHOCTD U3JI0KEHUS
OTcyTcTBHE OMMOOYHBIX UM TPOTUBOPEUUBBIX MOJOKEHHM
Hmozco 10

RPINEFPINEFEIN




MunuctepctBo oOpazoBanus u Hayku Poccuiickoit denepannu
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 pucuummae b1.B.J1B.02.02 OcHOBEI pacueTa U KOHCTPYAPOBAHUI 000Dy I0Ba-
HUS

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

Onpenenenue 060m04ku. OOOJOYKH KaK OCHOBHBIE 2JIEMEHThI XUMHUUECKOM
annapartypsl. OnpezaerneHre 000J0UYKH BpAILICHHS.

OCHOBHBIE COOTHOLIEHUS JJIsl TEOMETPUUECKUX MTapaMeTpoB dreMeHTa. [lo-
HATHE 00 OCECUMMETPUYHON PAaBHOMEPHO pachpeAci€HHON Harpyske, ee 0COOeH-
HOCTH.

BHyTpeHHUEe cuiibl 1 MOMEHTBI IEUCTBYIOUINE HA 3JIEMEHT 000JIOUKH; MPH-
poJia UX BOBHUKHOBEHHMsI. PasMepHOCTH BHYTPEHHUX U BHEIIHUX CHJIOBBIX (haKTo-
pOB.

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.

[TonsiTve 0 6€3MOMEHTHOM TEOPUSIX pacyéTa TOHKOCTEHHbIX 000104YeK. Bbi-
BOJl ypaBHEHUI 0€3MOMEHTHOM TEOpHH: YPaBHEHUSI paBHOBECHS JieMeHTa (ypaBHe-
Hue Jlamiaca) u ypaBHeHHE PAaBHOBECHOM 30HBI.

[IpumeHeHnue ypaBHEHUN O€3MOMEHTHOM TEOPHUM K PacyETy HANpSKEHUU B
UMJIMHAPUYECKON U KOHMYECKOW 000JI0uKaxX, HAarpyKEHHbIX BHYTPEHHHUM J1aBJie-
HUEM.



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

Kpurepnii bana
JIeMOHCTpUPYET TOJIHOE MMOHMMaHUE 00CYXKIaeMou MpoOyieMbl, BbIcKa- | 12
3BIBAET COOCTBEHHOE CYKJICHHUE IO BOTPOCY, ApTYMEHTHUPOBAHO OTBEUALT
Ha BOIIPOCHI YYaCTHUKOB, COOJIOIACT PETJIaMEHT BBICTYTIIICHUS
[TorumaeT CyTh paccMaTpuBaeMOl MpPOOJIEMBI, MOKET BBICKa3aTh TUIIO- | 8
BOE CYXJIEHHE MO0 BOIPOCY, OTBEYAET Ha BOIMPOCHI YYACTHUKOB, OJIHAKO
BBICTYIUICHHE HOCUT 3aTSHYTBIA WM HE apTyMEHTUPOBAHHBIN XapaKTep
[IpuauMaeT ydactue B OOCYXXJIEHHUU, OJTHAKO COOCTBEHHOTO MHEHHUS T10 | 6
BOTIPOCY HE BBICKA3bIBACT, TUOO BHICKA3bIBACT MHEHHUE, HE OTIMYAIOIIIC-
€Csl OT MHEHHS IPYTUX JOKJIATIUKOB
He nmpunumaet yuactusi B 00CyXJIeHUU 0




MunucTepcTBO 00pa3zoBanus U Hayku Poccutickoit deaeparuu
HmxHekaMCKUl XUMUKO-TEXHOJOTUIECKUN MHCTUTYT ((prmnan) GpeaepanbHOTo
roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENbHOTO YUPEXKICHUS
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
no aucturumae b1.B.J1B.02.02 OcHOBBI pacyeTa  KOHCTPYMPOBAHUS 000pYA0Ba-
HUS

(HaumeHnosamnue OUCYUnIubl)

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

Tema mpakTU4YecKoro 3aHATHs — PacdyeT Ha MPOYHOCTH OT JEUCTBUSI 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. M3meHeHne HANpPsHKEHHOTO COCTOSIHUS Marepuajia CTEHKU IUJIMHIPUYECKOTO
KOpITyca MPH MOBBIILICHUU BHYTPEHHETO JaBJICHUSI.

Pa3nen qucuuniaunel — Teopus U pacyeT TOHKOCTEHHBIX 000I0YEK BpaIleHUsI.
Tema npakTHUECKOTO 3aHATHS — PacdeT Ha MpOYHOCTh U yCTOMYHUBOCTH OT JAEUCTBUS
BHYTPEHHETO M HAPY>KHOTO JTaBIICHU.

Bonpocwl ona onpoca no meme 3ansamus:

1. ToOHKOCTEHHBIE HWIMHAPUYECKHE 00eUalKu, HANIPSKEHHsI, BO3HUKAIOIINE B TOH-
KOCTEHHOM IIMJIMHJPE.

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

3. SIBneHne mMoTepu yCTOMYMBOCTH (POPMBI MMIIMHIPUUECKUX 00€UaeK, HarpyKeH-
HBIX BHEIITHUM JIaBJICHUEM.

4. Pacy€T TONIIMHBI CTCHKH «KOPOTKUX» U «UTMHHBIX»IMIIMHAPOB MPU JCHCTBUH
HaApY>KHOTO JaBJICHUS.

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

Tema npakTuyeckoro 3anstus — Pacuer ¢aaHIEeBOro coeIMHEeHHUs.

Bonpocwi 0nsa onpoca no meme 3anamus:



1. Kakue ocHOBHbIE THUIIBI (DJIAHLIEBBIX COETUHEHUI?

2. YIUIOTHUTENbHbIE TOBEPXHOCTHU BO (pr1aHIIaX apMaTyphl.

3. Pacuér (hnaH1eBBIX COCAMHEHU.

4. OmnpenienieHre Harpy30K Ha OOJNTHI.

TemMa npakTHUECKOTO 3aHATHS — PacyeT Ha MPOYHOCTh U yCTOMYMBOCTD OT IEUCTBUSA
BHYTPEHHETO U HAPY’KHOTO JTABJICHUMN.

Bonpocwv ona onpoca no meme 3anamus.

1. OcHOBHBIE TpeOOBaHUS, IPEABSBIIEMbIE K XUMUYECKOM ammaparype.

2. O0mue NoJ0KEeHUsI U PEKOMEHIALNN IO KOHCTPYUPOBAHUIO U pacy€Ty OCHOB-
HBIX y3JI0B M JIeTaJell XUMUYECKHUX aIlllapaToB.

3. IloBeneHue cranieil npy NOBBILIEHHBIX U TOHWKEHHBIX TEMIIEpaTypax.

Paszpen nucuuninuebl — Kputnueckue CKOpOCTH BPAIAOIINXCS BAJIOB.

Tema npakTuyeckoro 3aHsaTus — IH)KEHEpHBI pacyeT BajoB Ha IPOYHOCTD, KECT-
KOCTb U BUOPOYCTOMYHBOCTb.

Bonpocul 0na onpoca no meme 3ansamus:

1. BO3MOHOCTh HEYCTOMYMBOIO COCTOSIHUSL TOUHO OTOAIIAHCUPOBAHHOTO Bajia Mpy
ONPEAECIEHHON CKOPOCTH BPAIICHUS.

2. Ilporu6 npubAMKEHHO OTOATAHCMPOBAHHOIO BEPTUKAIBHOIO Baja MOJ JIEH-
CTBHUEM LIEHTPOOEKHOM CHIIBI.

3. CaMOLIEHTPUPOBAaHUE BPAIIAOIIETOCs Baja ¢ OAHUM JuckoM. CoBIajicHUE Kpu-
TUYECKOM CKOPOCTU CO CKOPOCTBIO BPAILCHHUS, BBI3BIBAIOIICH ITOTEPK YCTONIUBO-
CTH.

Pazges nucuunMHabl — Annaparsl U 3aTBOPBI BBICOKOTO JaBJICHUS.

TeMa nmpakTU4eckoro 3aHITUs — JIHHIA U KPBILIKU COCYJIOB BBICOKOTO JaBJICHUS
Bonpocul ona onpoca no meme 3anamusi:

1. DmmMnTUYecKre THAIIA U UX KOHCTPYKIIUS.

2. Chepuueckue gHUIIA, TOTYIIAPOBHIE, TOpOChEeprudeCcKre paboTaroIue Mo BHYT-
PEHHUM Ta30BbIM JaBJICHUEM.

3. Konnueckue nHUIA O BHYTPEHHUM JABJIECHUEM.

4. Pacy€T MIOCKUX KPYTJIBIX KPBIIICK U JTHUIII.

Tema nmpakTudyeckoro 3aHatusi — HampsikeHue B CTEHKE TOJICTOCTEHHBIX IMJIMH-
JIPOB.

Bonpocuwl ona onpoca no meme 3ansamusi:

1. YpaBHeHHE paBHOBECHS JIEMEHTA TOJICTOCTCHHON ITUIUHIPHUICCKON 00CHaKH.
2. leopmarnmu 351eMeHTa TOJICTOCTCHHOM 00eYaiKH.

3. AHa3 HANPsHKEHHOTO COCTOSIHUS MaTepualia B TOJICTOCTCHHOW NUIUHApUYE-
CKOI1 obeuaiike.



KpuTtepuu oueHKH: Npu U3y4YeHUH IUCHUIUIMHBI IPEIyCMaTPUBAETCS BBIMOJIHE-
HUE 6 MPaKTHYECKUX padoT AJi CTYACHTOB 3a04YHON (OpMBI O0yUEHUS, 3a BBIMOJ-
HEHHUE W 3aIIUTYy KOTOPHIX CTYACHT MOXET IMOJYYUTh MaKCUMaJbHOE KOJMYECTBO
0amtoB — 18 (3 Ga1a BEITIOTHEHUE U 3alATa KaXIOW MPAKTHYECKONW PabOThI).

Kpurepuii ouenku baJun

JIeMOHCTpUpPYET MOTHOE TOHUMAHKE MMOCTABICHHOM 3a1auu. J[aeT
JIOTUYECKU OOOCHOBAHHBIM, MOJTHBIM W MPaBWIbHBIA OTBET. OT- 3
CYTCTBHE OITMOOYHBIX BHIBOJIOB.
JlaeT 10CTaTOYHO MOJIHBIM OTBET, C HAPYUIEHUEM MTOCIEN0BATENb-
HOCTH U3J10KeHus. IMEIoTCst TpyTHOCTH B 000CHOBAHHOCTH CBO- 2
€ro OTBETA.
JlaeT HemOMHBIN OTBET (B 0OmMX yepTax). Het BHIBOIOB 1O BHI- 1
MOJTHEHHOM paboTe.

Her otBera. TpyaHOCTH IpU BBIIOJIHEHUH. 0
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