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Ilepeuens komnemenyuit u UHOUKAMOPOE OOCMUINICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E POPMUPOSCAHUA 6 RPOYEcce OCEOCHUS OUC-
UUNIUHDBL
Komnerenmusi:
[TK-1 Cnocoben obecrieunBaTh PYHKIIMOHUPOBAHNE CHCTEMBI YIIPABIICHUSI OXPaHOH Tpya
1. 3Haer MeTOJbl U MOPAJOK OLEHKHU ONACHOCTEH U MPO(HEeCCHOHAIBHBIX PUCKOB paOOTHUKOB, HOPMATUBHYIO U METOJMYECKYIO Oa3y B 00-
JacTU aHAJIM3a PUCKA, KOHIEMIHI0 MPUEMIIEMOT0 PUCKA U TEOPUIO YIPABICHHUS PUCKAMHU; METOJbI ONpPEACNICHUS U KJIACCH(PHUKAIUN
OIaCHBIX 30H M PUCKOB,
2. YMeeT MACHTH(HUIHUPOBATH OMACHBIE M BPEIHBIC MPOU3BOJICTBEHHBIE (PAKTOPHI, MOTEHIIMAIBHO BO3JEHCTBYIOMKE Ha pPaOOTHHKOB B
npoliecce TpyJI0BOi e TeNbHOCTH, IPOU3BOIUTh OLICHKY PUCKA UX BO3AECHCTBUS,
3. Bnaneer HaBbIKAaMH KOHTPOJIS UCTIOTHEHUS MIEPEYHS PEKOMEHIYEMBIX MEPOIPHUATHH 10 YIYUIICHUIO YCIOBHHA TPy/a, MPAaBUIBHOCTHIO
HNPUMEHEHUS CPECTB MHAUBUYAIbHOM.
[1K-3 Criocoben pazpabaTsiBaTh B OpraHU3AIMN MEPOIIPHUSTHS IO OXPaHE OKPYXKAIOIIEH cpellbl 1 00eCTIeYrBaTh YKOJIOTHUECKYIO0 0€301MacHOCTh
U IOKyMEHTalIbHOE O(hOpMIIEHHE OTYETHOCTH B COOTBETCTBUHU C YCTAHOBJICHHBIMHU TPEOOBAHUSAMU:
1. 3HaeT UCTOYHUKHU BHIOPOCOB U COPOCOB 3arpsi3HAIONIMX BEIIECTB, OTXOJ0B B OKPYKAIOUIYIO Cpely, HOPMAaTUBHBIC ITPABOBBIC aKTHI B 00JIa-
CTH OXPaHbI OKPY’KaIOLIEeH Cpe/bl, METOJIbI U CPE/ICTBA JIMKBUIAIIMU OCIEACTBUI HAPYLLIEHHs COCTOSIHUS OKPY’KaIOIIel cpebl,
2. YMeeT BBIABIATh HCTOYHHKH W MPUYHHBI U OLIEHUBATH MOCIIEICTBUS aBAPUIHBIX BHIOPOCOB U COPOCOB 3arpsi3HAIOMIMX BEHIECTB U CBEPX-
HOPMaTHBHOT0 00pa30BaHUs OTXOJOB B OKPYXKAIOIIYIO Cpe/ly B OpraHU3alluy,
3. Branmeer HaBBIKaMU BBISBIICHUS, aHAJIN3a MPUYUH U BHECEHHS TPEIJIOKEHHH 110 YCTPAHEHUIO HCTOYHIKOB aBapUHHBIX BHIOPOCOB M COPO-
COB 3arps3HAIONINX BEIIECTB, CBEPXHOPMATUBHOTO 00pa30BaHUs OTXOJI0OB B OKPYKAIOIIYIO CPEely B OpraHU3alluu.

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CIudICeHUs Kom- (ykazamw 6ce memol us PIIJ])
nemenyuu Jexyuu Ilpakmuueckue pabomut Haumenoeanue oyenounozo cpeocmea
IIK-1.1 Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 3auem, npakmuueckoe sansimue, OOKA0
1IK-1.2 Pazoen 1-pazoen 5 Pasoen 1-pazoen 5 3auem, npakmuueckoe sansimue, 0OKA0
IIK-1.3 Pazoen 1-paszoen 5 Pazoen 1-paszoen 5 3auem, npakxmuueckoe 3ansmue, OOKIGO
IIK-3.1 Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 3auem, npakmuueckoe sansimue, OOKA0




1IK-3.2

Pazoen I1-pazoen 5

Pazoen 1-pazoen 5

3auem, npaxmuueckoe 3ansimue, OOK1A0

I1K-3.3

Pazoen I1-pazoen 5

Pazoen I1-pazoen 5

3auem, npaxmuueckoe 3auamue, OOKIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (nosviuennulil ypo-
6€Hb) 6€Hb)
Ilpakmuueckue pabomul 6 12 24
Koumponvnas paboma 4 15 18
Peghepam 1 9 18
3auem 1 24 40
Hmozo: 60 100




HlIkana ouenusanus

Hudposoe | Boipaxkenue B 0aJ- CioBecHoe BhIpaeHHe Kputepun oneHKH HHIMKATOPOB JOCTH/KEHHMS TPU (popMe KOHTPOJIS:
BbIpa:KeHHe Jax: 3a4er
5 87 - 100 OTan9HO (3a4TEHO) OreHKa «3a4TE€HOY BBICTABISIETCS CTYACHTY, €CIIM OTBETHI Ha BOTIPOCHI 10 TeMam
4 74 - 86 Xopoulio (3a4TeHo) JUCLUIUTMHBI [TOCIE0BaTENbHBI, JTOTUYECKH HM3JIOKEHBI, OMYCKAIOTCs HE3HAYH-
TEJIbHBIE HEOYETHl B OTBETE CTY/IEHTa, TAKHE KaK OTCYTCTBHE CaMOCTOSITEILHOTO
BBIBOIA, PEUYEBbIEC OLIMOKHU U IIP.
3 60 -73 Y IOBIETBOPUTENBHO (324TEHO)
2 Hwxe 60 HeynosnerBopurensHo O1eHKa «He 3a4TEHO» BBICTABIIACTCS CTYJCHTY, €CIIM CTYJCHT HE 3HaeT OCHOBHBIX

(1e 3a4TeHO)

MOHATHH T€MBbl JUCLUUILIUHBI, HE OTBEYAET Ha OMOJIHUTEIbHbBIE U HABOISILIUE BO-
IIPOCHI NIpenoiaBaTess.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPe/ICTBA

Kon konTpOomupyemoit

Ne | KonTtponupyemsble pazaenbl HaumeHnoBanue orie-
KOMIIETCHITUU (UJIH €€
n/n JUCLMILIIMHBI HOYHOTO Cpe/CTBa
4acTH)
OcHoBbl  koHCTpyupoBauus u|[IK-1.1,11K-1.2,1IK- 3auem, npaxkmuueckoe

pacd€Tta XUMHUYICCKUX MallWH K

1.3,1IK-3.1,1IK-3.2,1IK-

3auamue, 00KIao0

1 |anmapaToB 3.3
Teopus u pacuer ToHkocteH-|[IK-1.1,1IK-1.2,1IK- 3auem, npaxkmuueckoe
o [HBIX 000J104€K BpalieHus 1.3,1IK-3.1,11K-3.2,IIK- (3anamue, ouckyccus
3.3
Pacuer na npounocts u ycrou-|//K-1.1,1IK-1.2,1IK- 3auem, npaxmuyeckoe
3 |IMBOCTH DJIEMEHTOB M Y3IIOB 1.3,1IK-3.1,1IK-3.2,IIK- \3anamue
XUMUYECKOH anmaparypsl 3.3
Kputnueckue ckxopoctu Bpa-|[IK-1.1,1IK-1.2,1IK- 3auem, npaxkmuyeckoe
4 [IAIOIINUXCS BAJIOB 1.3,1IK-3.1,1IK-3.2,1IK- |3anamue
3.3
Arnmnaparsl u 3aTBOpHI BeicOKOTO|//K-1.1,1IK-1.2,1IK- 3auem, npaxmuyeckoe
5 JTaBJICHUS 1.3 1IK-3.1,1IK-3.2 IIK- |3anamue

3.3
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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 MaTEpHalIbl B XUMUYE-
CKOM ITPOMBILIJIEHHOCTH.
OcCHOBHbBIE KOHCTPYKIIMOHHBIE MAaT€pUAJIbl B XUMHUUYECKON MpOMbINIIEHHOCTH. CTa-
mu. Knaccudukaius craieid, rpaHuibl TPUMEHUMOCTH Pa3IMYHBIX MAPOK CTAJICH.
OCHOBHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIBI B XUMUYECKON MPOMBIIUIEHHOCTH. Yyry-
Hbl. [[BEeTHBIE METAIIBI U CIUIABBI, 00JIACTU UX MPUMEHEHHS.
OcCHOBHBIE KOHCTPYKIIMOHHBIE MAaTEPHUANBI B XUMUYECKOW TPOMBINIIIEHHOCTH. Heme-
TaJNIMYECKHE KOHCTPYKIMOHHBIE MaTepUasbl U 00JIaCTU UX MPUMEHEHHS.
OcCHOBHBIE pacyeTHBIE MMapaMeTPbl XUMUYECKOTO 000PYJ0BaHUSI.
Pacuer xumuueckoro o00pyn0BaHHsI HA MEXaHUYECKYIO0 TPOYHOCTh. OCHOBHBIE TIO-
HSTHUS U PACUETHBIE 3aKOHOMEPHOCTH.
be3smomMeHTHas Teopusi pacuera 000JI0OUEK BpalleHHs. YPaBHEHUS PaBHOBECHUS 3Jie-
MEHTa 000JI0YKH. Y paBHEHHUE PAaBHOBECHS 30HBI 000JIOUKH.
besMmomenTHas Teopus pacuera 000J04eK BpalieHus. PacyeT HanpsHDKeHW B ITAITHH-
Ipudeckoil u cepruyaeckoi 000I0UKe.
besmomenTHas Teopusi pacueta 000JI04YeK BpaleHus. PacueT HanpspKeHW B KOHU-
YecKoM 000JI0UKe.
0.be3amomenTHast Teopusi pacuera 00osiouek BpamieHus. OCHOBBI pacyeTa TOHKOCTEH-
HBIX COCYJIOB paOOTaIOUIUX MOJ] BHYTPEHHUM JIaBJICHUEM.
1.OcHOBBI pacyeTa TOHKOCTEHHBIX alapaToB padOTAIOMIMX MO HAPY>KHBIM JaBJICHU-
eM. [loHsTHE «KOPOTKUX» U «IJIMHHBIX» TUIMHAPOB U OCOOEHHOCTH UX pacuera.
2.KoHCTpyupoBaHHE U pacyeT 3JE€MEHTOB TOHKOCTEHHBIX COCYJIOB M ammnaparoB. Pac-
YeT [WIMHIPUYECKUX 00edaek.



13.KoHCTpyrpoBaHUE M pacyeT 3JIEMEHTOB TOHKOCTEHHBIX COCYAOB WU ammnaparos.
Kpblky ¥ THAINA XUMUYECKUX allllapaToB. PacyeT Ha MPOYHOCTH BBITYKJIBIX KPbI-
LIEK W JHHUILL

14 KoHCTpyHpOBaHHWE M paCYET 3JIEMEHTOB TOHKOCTEHHBIX COCYJOB M amnmapaTosB.
KpbIiky 1 jHuna XMMUYECKUX annaparoB. Pacuer Ha MpOYHOCTh MJIOCKUX KPBILIEK
Y JHUILI.

15.MomeHnTHas Teopus pacuera 000j04ueK BpameHusa. OCHOBBI TEOPUU pacyeTra, MOHs-
THU U onpeaereHus. PacyeT KpaeBbIX CUJI I MOMEHTOB.

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

17.Yxpemnnenuss oTBepCTUi B CTEHKE 000j04yku. Pacuer ykpemnenus orBepctuii. Oc-
HOBHBIE KOHCTPYKLIUN YKPEIUJIEHUS! OTBEPCTHUN.

18.0OcHOBHBIE pa3bEMHBIE COCAMHEHUS XUMUYECKOW amnmapaTypbl. OCHOBHBIE THIIbI
(i1aHLIEB U UX IPUMEHEHHUE.

19.0cHoOBHBIE pa3beMHBIE COCTMHEHUSI XUMUYECKON anmnaparypbl. CriennaabHble THITHI
(nanues. Beibop Thna u Mareprana npoKJIagKH.

20.KoHCTpyKIIMHU OTOp anmapaToB XUMUYECKON MPOMBITIIIEHHOCTH.

21.Pacyer amnmapaTtoB Ha BETPOBYIO Harpy3Ky.

22.Cocynbl U amnmapathbl BEICOKOTO JaBiieHus. KOHCTpyKIMu ammapaToB BBICOKOTO J1aB-
JICHUS UX IOCTOMHCTBA U HEJIOCTATKH.

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

24.Cocynpl U anmnapathbl BICOKOTO JaBiieHus. [loBblieHne Hecyllell cnocoOHOCTH CO-
CYyJIOB BBICOKOT'O JaBJICHHUS.

25.JIHMIIA ¥ KPBIIIKK COCYJIOB BBICOKOTO JaBieHUs. /JJoCTOMHCTBA U HEAOCTAaTKU HpHU-
MEHSIEMbBIX KOHCTPYKIIUH.

26.Cocy/ibpl U anmapathl BHICOKOTO JaBJIEHHsI. 3aTBOPHI allllapaToB BRICOKOIO AABJICHUS.

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

28.Pacyer Ha BUOPOCTOWKOCTh MAIllMH XMMHYECKOM MpoMmbIiieHHOCTH. CBOOOTHBIE U
BBIHYXJICHHBIE KOJICOaHUs CUCTEMBI C OJTHOM CTENEHbIO CBOOO/IBI.

29. IlpubmmkeHHBIE METO/IBI pacueTa KPUTHUECKON CKOPOCTH BpAIllCHUs Baja.

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

Kputepun oneHnku: oreHka padoThl 00yJarOIIMXCS MPOU3BOJUTCS MyTEM OILIEHKH OT-
BETOB Ha 3a/ITaHHBIC BOIPOCHL. MakcUMabHBIN Oait 3a oauH oTBeT — 10 O6aitos, ooO1iee
KOJIMYECTBO MAKCUMaIbHO HaOpaHHBIX OayoB — 40.

Kputepnii onenkn bana

JleMOHCTpUpYyeT TOJHOE MOHMMAaHME IOCTaBICHHON 3agaud. [laeT sornuecku
00OCHOBAHHBIH, MOJHBIA U MPaBUIbHBINA O0TBET. OTCYTCTBHE OIIMOOYHBIX BBICKA- 10
3bIBAaHUM, ApIYMEHTUPOBAHHOCTb.
JlaeT 10oCcTaTOYHO MOJHBIA OTBET, C HApYUIEHUEM I1OCIEI0BATEIbHOCTH U3JI0XKe- 8
Husl. IMeIoTcst TpyAHOCTH B 000CHOBAHHOCTH CBOETO OTBETA.
JlaeT HemoIHBIN OTBET (B 00mUX depTax). HeT BHIBOJOB MO BBHIMOJHEHHOH pado- 6
TE.

Her otBera. 0
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Kageopa Mawunel u annapamul xumuyeckux npoussoocms
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HpO(l)I/IJ'IB IIOATOTOBKH. be3onacHOCTh TEXHOJIOTMYECKUX IIPpoHeCcCcOB U IIPOUBOACTB

(HaumeHosamue)

TeMbI 1O0KJI210B

o pucuumuinge b1.B.J1B.02.02 OcHOBBI pacyeTa i KOHCTPYHUPOBAHUA 000PYI10-
(HaumeHosanue OUCYUNIUHb)

BaHMA

Pazgea 1. OCHOBBI KOHCTPYHPOBAaHUS M pacyeTa XMMHUYECKUX MAIMH U anmnapa-
TOB.

OO1ure NPUHUHUIIBI M1 METOJIOJIOTUSI KOHCTPYMPOBAHUSI MAlIMH U anmnapaToB
orpaciau. KoHCTpyHpoBaHHE U MPOECKTUPOBAHKME, COOTHOILLIEHUE MEXIY chepamu
WHXEHEPHOU JNEeATENbHOCTH;

KoHcTpyKIIMOHHBIE MaTepuaibl, MPUMEHSEMbIE JJI1 MAIMH W alnapaToB
XUMUYECKUX Mpou3BoacTB. Kiaccudukanus marepuanoB U 00J1acTh UX MPUMEHE-
HUS,

Oco0eHHOCTH KOHCTPYHPOBAHUSI JIMTOW, CTATbHOM CBAapHOM, dMaUPOBaAH-
HOH, OMMeTaIMISCKON, TYMHUPOBAHHOM, IJJACTMAaCCOBOM, yrierpauToBoi, CTEK-
JITHHOW ammaparypsl, a TAKXKE alapaTypbl U3 IBETHBIX MATEPUAIIOB U CILIABOB;

Pacuyér u xoHCTpyHpOBaHHME TOHKOCTEHHBIX ammapaTtoB. OO0Iue cBeleHUs
[0 YCTPOMCTBY, pacu€Ty M HUCIbITaHUIO annapaTtoB. HopMaTuBHBIE MapameTpshl:
pabouee u npoOHOE naBieHHE, paboyasi U pacu€THas TeMIepaTypa, AOMyCKaeMble
HaIpsKECHMUS;

ToHkocTeHHbIE 000JIOUKH, HArPYy>KEHHbIE BHYTPEHHUM JaBieHueM. Ooiue
CBeJICHHs 00 000JI0YKax, OCHOBHBIC TOHATUSA U ompejencHus. HanpsokénHoe co-
CTOSIHME Marepuasa ynpyrux OCeCMMMETPUYHBIX 00oJioueKk. besamMoMeHTHast Teo-
pust 000J04YeK. Y CI0BUE IPOYHOCTH;

VYkpemnnenue orBepctuid B 000104ukax. Pacu€r ykpernseHus: o reometpuye-
ckoMy kpuTeputo. OCHOBHBIE MOJIOkKEHUS cTanAapTa "Cocynbl ¥ anmnaparsl |

KoHcTpykinn pa3bEMHBIX COSAMHEHUN M 001acTh uX mpumeHeHus. dnan-
LIEBBIE COCIMHEHUS U UX PACYET HA MPOYHOCTh U FepMETUYHOCTh. OCHOBHBIE MO-
noxeHus crangapra Cocyasl u annaparbl. HopMbel 1 MeToabl pacuéra Ha Npod-
HOCTb (DJIAHIIEBBIX COCAMHEHUN;



JIpyrue TUIbI IIIOTHO-IIPOYHBIX Pa3bEMHBIX COCTUHEHUN.

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

KoHcTpynpoBaHue u pacuéT anmapaToB BBICOKOTO AaBieHus. HopmaTuBHbIE
napaMeTpbl: pacy€THbIE JABJICHUE U TeMIlepaTypa, KO3(PPHUIMEHT MNPOYHOCTH
CBapHBIX COEIMHEHUN. J[OIlyCKaeMble HAaNpPsKEHHUs ¢ y4ETOM JUIMTENBHOW IIPOY-
HOCTHM MaTeprajla 1 KOHCTPYKTUBHOI'O MCIIOJIHEHUS KOpIIyca;

MampyHsl ¥ anmaparsl ¢ BpaIalONIMMHUACS KOHCTPYKTUBHBIMH 3JIEMEHTAMH.
Pacuér snemMeHTOB MalliH M anmnapaToB, MOJBEPKEHHBIX MEXaHUYECKUM Kouieha-
HUSM;

YIUIOTHSAIOIMIME YCTPOMCTBA MOJABHKHBIX 3JEMEHTOB. THIBI KOHCTPYKLUU
VIUIOTHSIOIIMX YCTPOMCTB anmaparoB. YIUIOTHEHHE BAJOB M IITOKOB. OcoOEHHO-
CTH MX KOHCTPYKLHUHU U pacuéra. O01acTh NTPUMEHEHUS OTAEIbHBIX YIJIOTHSAIOMINUX
YCTPOMCTB B 3aBUCUMOCTH OT YCJIOBMH 3KCIUTyaTallMu (JaBJIEHUS, TEMIEPATYPHI,
CBOMCTB 00pabaThIBaeMOM Cpeibl);

DJeMeHThl MEJICHHO BPALLAIOLINXCSA U TSKEI0 Harpy>KeHHbIX OapabaHHBIX
anmnaparos.

Kputepun ouenkm: BrICTyIieHHe cTyleHTa ¢ JOKJIAJOM IperoJiaracT 3Ha4yu-
TETbHYIO CaMOCTOSTENBbHYIO paboTy cTyneHTa. J{OKiaa MOJKEH BBINONHATH P
TpeOOBaHMil: €ro coaep kaHne COOTBETCTBOBATH 3asIBICHHON TeMe; 1€ COOTBET-
CTBOBATh 3aJa4yaM; JIOTHYHOCTh U IOCJIEOBATEILHOCTDh HM3JI0KEHHUS MaTepHana;
CIIOCOOHOCTBh K paboTe C JHUTEepaTypHbIMU HCTOYHMKaMH, VMIHTepHeT-pecypcamMu,
CIIPaBOYHOM U SHIMKJIONEAUYECKON JIUTEPATypoil; 00beM UCCIEOBAHHOM JIUTEpa-
TYpbl U IPYTUX UCTOYHUKOB MH(POPMALIMH; CHOCOOHOCTh K aHATU3Y U 0000LIEHUIO
UH(GOPMAILIMOHHOTO MaTepuaia, CTENeHb IMOJIHOTh 0030pa COCTOSIHHUS BOIPOCA;
00O0CHOBaHHOCTb BBIBOJIOB; IPABHIIBHOCTH O(OPMIICHHS (COOTBETCTBUE CTAHAAPTY,
CTPYKTYpHasi yHOPSJOYEHHOCTb, CCbUIKH, LUTAThl, TAONULBI U T.1.). B OamibHO-
PEUTUHIOBON CHUCTEME BBICTYIUIEHHE C JOKJIAIOM OTHOCUTCS K JTOTOJHUTEIbHBIM
BusiaM paodor. [llkana quddepennuponana mo psay kpurepueB. OOmud pe3yabTaT
CKJIa/IbIBAaeTCsl KaKk cyMMa OalljIoB IO MPEACTABIEHHBIM KpUTEpHUsIM. Makcumab-
HBII 0aJiy 3a BRICTYIUIEHHUE C ToKIa10M — 10 6anios.

Kpurepuii oueHku bana

AKTYaJIbHOCTb TEMBI 1

[TomHOE packpbITHE TPOOIEMBI

Hanuyne coOCTBEHHOM TOUKH 3pCHHS

Hanuuwne npesenranmm

Hannune oTBETOB Ha BONPOCHI ayAUTOPHUH

JIOrn4HOCTh U IIOCICAOBATCIIBHOCTD U3JIOKCHU S

RPINEFEINEFEIN

OTcyTcTBHE OMOOYHBIX UM TPOTUBOPEUUBBIX MOJOXKEHHM

Hmozo 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»

@deJmeem MexXaHUYecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCThb

(K00 u HaumeHosanue)

[Tpodunb moaroroBku: be30nacHOCTh TEXHOIOTHYECKUX IPOLIECCOB U IPOU3-

(HaumeHosamue)

BOJCTB

Tembl quckyccui

o pucuumuinge b1.B.J1B.02.02 OcHOBBI pacyeTa i KOHCTPYUPOBAHUSA 000PYI0-
(HaumeHosanue OUCYUNIUnbl)

BaHUs
Pazngen 2. Teopust u pacyeT TOHKOCTEHHBIX 000JIOUEK BpalllCHUSI.

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

OCHOBHBIE COOTHOLIEHUS JJIsl TEOMETPUUECKUX MTapaMeTpoB dreMeHTa. [lo-
HATHE 00 OCECUMMETPUUYHON PABHOMEPHO paclpeeEéHHON Harpy3ke, ee 0coOeH-
HOCTH.

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

BriBO ypaBHEHHI paBHOBECHS CHJI U MOMEHTOB, JCUCTBYIOLIMX Ha 3Jie-
MEHT 000JIOUKH BJIOJIb OCeil X, Y, Z . HanpsbkeHusi, BbI3bIBaeMble BHYyTPEHHUMU CH-
JaMu ¥ MOMeHTaMu. MeTtonuka pacyéra 000JI0UKH Ha MTPOYHOCTH M0 ITUM Hamps-
YKECHHSIM.

[TonsiTve 0 6€3MOMEHTHOM TEOPUSIX pacyéTa TOHKOCTEHHbIX 000104YeK. Bbi-
BOJI YpaBHEHUI O0€3MOMEHTHOW TEOpUHU: YpaBHEHHUs paBHOBECHs dJieMeHTa (ypaB-
HeHue Jlamiaca) u ypaBHeHHE PAaBHOBECHOM 30HBI.

[IpumeHeHnue ypaBHEHUN O€3MOMEHTHOM TEOPHUM K PacyETy HANpPSKEHUU B
UMJIMHAPUYECKON U KOHMYECKOW 000JI0UKaX, HAarpyKEHHbIX BHYTPEHHHUM J1aBJie-
HUEM.



Kpurepun onenkn: MakcumanbHbIN 0al 3a yyacTHe B TUCKyccUH — 12 Gaos.

Kpurepuii bana
JleMOHCTpUpYET MOJTHOE MOHUMaHUE 00CYKIaeMol NpoOsieMbl, BbICKa3bl- | 12
BaeT COOCTBEHHOE CY>KJIEHUE MO BOMPOCY, apTyMEHTUPOBAHO OTBEYAET Ha
BOIPOCHI YYACTHUKOB, COOJII0/IAE€T PETrJIaMEHT BBICTYILICHUS
[TornmaeT cyTh paccMaTpuBaEeMOM TTPOOIEMBI, MOXKET BBICKAa3aTh THUIIOBOE | 8
CYXKJICHHE TI0 BOIPOCY, OTBEYAET Ha BOIMPOCHI YYACTHUKOB, OJHAKO BbI-
CTYIUICHUE HOCHUT 3aTSIHYTHI WM HE apTyMEHTUPOBAHHBIN XapaKTep
[IpuauMaeT ydactue B OOCYXKICHWHU, OJHAKO COOCTBEHHOTO MHEHHS IO | 6
BOIIPOCY HE BBICKA3BIBAET, JIMOO BHICKA3bIBAET MHEHHUE, HE OTIUYAIOIIECECS
OT MHEHHUSI IPYTUX JIOKJIATIHKOB
He npuHumaeT yuactusi B 00CYKJIeHUU 0




MunucTepcTBO 00pa3zoBanus U Hayku Poccutickoit deaeparuu
HmxHekaMCKUl XMMUKO-TEXHOJIOTUIECKUN MHCTUTYT ((prnan) deaeparbHOTo
rOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKIACHHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem_mexanuieckul

Kagpeopa_Mawunvl u annapamol xumuyeckux npou3goocms

Hanpapnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh

(K00 u HaumeHoBaHue)

HpO(bI/IJII) IIOATOTOBKH. be30nacHOCTh TEXHOIOTHYSCKUX NPOLISCCOB U IIPOM3-

(HaumeHosamue)

BOJACTB

IlepeyeHb NPAKTHYECKUX 3AHATHH

no guciuiniuae b1.B.JIB.02.02 OcHOBBI pacyeTa U KOHCTPYHPOBAHUS 000PYI0-
(HaumeHnosamnue OUCYUNIubl)

BaHUA

Paznen aucuunimabl — OCHOBBI KOHCTPYHPOBAHUS U pPacyeTa XMMHYECKUX Ma-
LIVH U alllaparos.

Tema mpakTU4YecKoro 3aHATHs — PacdyeT Ha MPOYHOCTH OT JEUCTBUSI BHYTPEHHETO
JIaBJICHUS.

Bonpocul ona onpoca no meme 3ansamusi:

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 MOBBIILICHUN BHYTPEHHETO JaBJICHUS.

Pa3nen qucuuniaunel — Teopus U pacyeT TOHKOCTEHHBIX 000JI0YEeK BpalleHUSI.
Tema mpakTudeckoro 3aHsATus — Pacyer Ha MPOYHOCTh M YCTOMYMBOCTH OT JIEW-
CTBHSI BHYTPEHHETO M HAPYKHOTO JABJICHHIA.

Bonpocwl ona onpoca no meme 3ansamus:

1. ToHKOCTEHHblE UMIMHIPUUYECKHE OOEYaiKh, HaINpsDKEHHs, BO3HUKAIOIIUE B
TOHKOCTEHHOM LIUJIUHJIPE.

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. PacuéT TONIUHBI CTEHKH «KOPOTKHUX» U «IJTUHHBIX» IMIINHIPOB MPHU JCHCTBUH
HaApY>KHOTO JaBJICHUS.

Pa3znen aucuuniauebl — Pacdyetr Ha MPOYHOCTh U YCTOMYMBOCTH 3JIEMEHTOB U y3-
JIOB XUMHUUYECKOM armapaTyphl.

Tema npakTuyeckoro 3anstus — Pacuer ¢aaHIEeBOro coeiMHEeHHs.

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 mpakTudeckoro 3aHsAtus — Pacuer Ha MPOYHOCTH U YCTOWYMBOCTH OT JACH-
CTBUSI BHYTPEHHETO U HAPYKHOTO JIaBJICHU.

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.

Pa3nesa qucuuninnbl — Kputndyeckue CKkOpocTH BpallaroIUXCsl BAJIOB.

Tema npakTrueckoro 3aHATHs — MTH)KEHEpHBIN pacdeT BajoB Ha IPOYHOCTb, XKECT-
KOCTb U BUOPOYCTOMYHBOCTb.

Bonpocul 0na onpoca no meme 3ansamus:

1. BO3MOXXHOCTh HEYCTOMYHMBOIO COCTOSIHUS TOYHO OTOAJIAHCHPOBAHHOTO Baja
IIPU OIPEACIIEHHON CKOPOCTH BpallCHUSI.

2. Ilporu6 npuOIMKEHHO OTOATIAHCHUPOBAHHOTO BEPTUKAIBLHOIO Bajia MO JEH-
CTBHUEM LIEHTPOOEKHOM CHIIBI.

3. CaMOLIEHTPUPOBAaHUE BPAIIAOIIETOCs Baja ¢ OAHUM JuckoM. CoBIajicHUE Kpu-
TUYECKOM CKOPOCTU CO CKOPOCTBIO BPAICHHMSI, BBI3BIBAIOIICH ITOTEPO YCTONYUBO-
CTH.

Paszpen nucuuniMHbl — ANnapartsl U 3aTBOPHI BEICOKOTO JIABJICHHUS.

Tema npakTu4yeckoro 3aHsaTvs — [J{HuIIa 1 KpbILIKKA COCYI0B BBICOKOTO JIABJICHHUS
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 nHUIIA O BHYTPEHHUM JAaBJIECHUEM.

4. Pacuér miaoCKuX KpYIJIbIX KPbIIIEK U JHHUILL.

Tema nmpakTuyeckoro 3aHaTuss — HanpspkeHrne B CTEHKE TOJICTOCTEHHBIX LIMJIMH-
ZIPOB.

Bonpocuwl ona onpoca no meme 3anamusi:

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

3. AHanu3 HaNpPsHKEHHOTO COCTOSIHMSI MaTepuana B TOJICTOCTEHHOM LMJIMHIpHYE-
CKOI1 obeuaiike.



KpuTtepuu oueHkM: nMpu M3y4eHUU AUCHUIUIMHBI MPEAYCMATPUBACTCS BBITIOJIHE-
HUE 6 MPaKTHYECKUX padoT AJid 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 baua

JleMOHCTpUpyeT MOMHOE NOHMMAaHWE NOCTaBJIECHHOW 3anauu. Jlaer
JIOTUYECKU 00OCHOBAHHBIM, MOMHBIA U MPABWIbHBINA O0TBET. OTCYT- 3
CTBUE OMMOOYHBIX BHIBOJIOB.
JlaeT 10CTaTOYHO MOJIHBIA OTBET, C HAPYIIEHUEM IOCIEI0BATEIb-
HOCTH u3y0xkeHus1. Mimerorest TpyIHOCTH B 00OCHOBaHHOCTU CBOE- 2
ro OTBETA.
Jaer HenonHbI oTBeT (B 00mMX yepTax). HeT BBIBOJOB MO BbI- 1
MOJTHEHHOM paboTe.

Her orBera. TpyaHOCTH IpH BBIIOJIHEHUH. 0
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