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®I'bOY BO KHUTY - J.H. JlaTeimos



Ilepeuenv Komnemenyuii u UHOUKAMOPOB 0OCHMUICEHUA KOMNEMEHUUIL ¢ YKAZAHUEM IMAN08 opMuposanus ¢ npouecce 0C60eHus Ouc-
UUNIUHDBL
Komnerenmusi:
[TK-1 Cnocoben obecrieunBaTh PYHKIIMOHUPOBAHNE CHCTEMBI YIIPABIICHUSI OXPaHOH Tpya
1. 3naer MeTOABI U MOPAIOK OILIEHKH OMACHOCTEH U MPOoeCCHOHATBHBIX PUCKOB paOOTHUKOB, HOPMAaTUBHYIO U METOJIMYECKYIO 0a3y B 00-
JaCTH aHAJIN3a PUCKA, KOHIICTIIUIO IPUEMIIEMOT0 PUCKA U TEOPHIO YIIPABJICHUSI pUCKAMH; METO/IbI OTIPE/ICICHNUS U KIaCCU(PUKAIIIH OT1ac-
HBIX 30H U PUCKOB,
2. YmMeeT UIeHTH(PHUINPOBATH ONMACHBIE U BPEIHBIC IIPOU3BOICTBEHHBIC (DaKTOPHI, TOTCHIUAIBHO BO3ICHCTBYIOIINE HA PAOOTHUKOB B IPO-
1ecce TPYA0BOU JAeSITeIbHOCTH, TPOU3BOIUTH OLIEHKY PUCKA UX BO3JCUCTBUS,
3. Bnaneer HaBbIKAaMH KOHTPOJIS UCTIOTHEHUS MIEPEYHS PEKOMEHIYEMBIX MEPOIPHUATHH 10 YIYUIICHUIO YCIOBHHA TPy/a, MPAaBUIBHOCTHIO
MPUMEHEHUS CPEJICTB UHAUBHUIYaIbHOM.
[1K-3 Criocoben pazpabaTsiBaTh B OpraHU3AIKUN MEPOIIPHUATHS TI0 OXPaHE OKPYKAIOIIEH cpellbl U 00eCTIeYMBATh IKOJIOTHUECKYIO 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 Cpe/bl, METOIbI U CPECTBA JIMKBUAALIUY TIOCTEACTBUI HAPYIICHUS COCTOSIHUS OKPYKAIOIIEH Cpeibl,
2. YMeeT BBIBIATh HCTOYHHUKH U IIPUYMHBI M OIICHUBATH MTOCIIE/ICTBUS aBAPHITHBIX BEIOPOCOB M COPOCOB 3arps3HAIONINX BEIIECTB U CBEPXHOP-
MaTUBHOTO 00pa30BaHUS OTXO/0B B OKPYKAIOIIYIO CPE/ly B OpraHU3alluu,
3. Bnaneer HaBBIKaMU BBISIBJICHHS, aHAIM3a IPUYHH ¥ BHECCHUS TPEATIOKEHHH TI0 YCTPAHESHUIO HCTOYHUKOB aBapHIHBIX BBIOPOCOB M COPOCOB
3arps3HSIONINX BEIIECTB, CBEPXHOPMATUBHOTO 00pa30BaHUs OTXOA0B B OKPYXKAOIIYIO CPely B OpraHU3aLUH.

Huouxamopul 0o- Imanwl hopmuposanusn é npouecce 0C60eHUA OUCYUNTUHDBL
CHLUMCEHUS KOM- (vkazamo ece memwl uz PI/])
nemenyuu Jexyuu Hpaxkmuueckue pabomul Haumenoganue oyenounozo cpeocmea
IIK-1.1 Pazoen 1-pazoen 5 Paszoen 1-pazoen 5 3auem, nabopamopmnoe u hpakmuueckoe 3a-
namue, 0OKIao
IIK-1.2 Pazoen 1-pazoen 5 Paszoen 1-pazoen 5 3auem, nabopamopmnoe u hpakmuueckoe 3a-
Hamue, 00K1a0
IIK-1.3 Pazoen 1-paszoen 5 Pazoen 1-paszoen 5 3auem, nabopamoproe u npakmuyeckoe 3a-
Hamue, 00K1a0
ITIK-3.1 Pazoen 1-pazoen 5 Paszoen 1-pazoen 5 3auem, nabopamopnoe u hpakmuueckoe 3a-
Hamue, 0OKIao




1IK-3.2

Pazoen I-pazoen 5

Pazoen 1-pazoen 5

3auem, nabopamoproe u npaxmuieckoe 3a-
Hamue, 00K1ao

I1K-3.3

Pazoen 1-paszoen 5

Pazoen I1-pazoen 5

3auem, nabopamoprnoe u npaxmuieckoe 3a-
Hamue, 0OK1ao




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouyenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(6a3zoewlit ypo- (noeviuwiennwlit ypo-
6€Hb) 6€Hb)
Ilpakmuueckue padomot 5 12 24
Koumponvnaa paboma 4 15 18
Pegpepam 1 9 18
3auem 1 24 40
Hmoczo: 60 100




HlIxana ouenusanus

Mudposoe
BbIpa:KeHHe

BripakeHue B 0aJ1-
Jiax:

CioBecHOe BbIpaKeHHe

KpuTepun oueHKH HHAMKATOPOB JOCTH:KeHHUS PU opMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OrneHka «OTINYHO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUUECKOE CO-TIEp-
JKaHME Kypca OCBOCHO IOJHOCTBIO, 0e3 mpo0esioB; MCUEpIBIBAIOIIE, OCIEN0Ba-
TEJIBHO, YETKO U JIOTHYECKU CTPOWHO M3JIaraeT Marepuai; CBOOOJHO CIpPaBIIAETCS
C 3aJ]auaMu, BOIIPOCAMH U APYTUMH BHJAaMHU NMPUMEHEHHUS 3HAHUI; HCIIONIb3YET B
OTBETE AOMOJHUTEIBHBIN MaTepH-al BCe MPEyCMOTPEHHBIE TPOTPAMMOIL 3a1aHuUs
BBITIOJIHEHBI, KAYECTBO UX BBIITOJHEHUS OLEHEHO YHCIOM OaJlIOB, ONM3KUM K MaK-
CHUMaJIbHOMY; aHAJM3UPYET IOIyUYEHHbIE PE3ybTaThl; MPOSBISIET CAMOCTOSTEIb-
HOCTb ITPU BBINIOJIHEHUH 33JaHUN

74 - 86

Xoporo (3a4TeH0)

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

60 - 73

Y IOBIETBOPUTENBHO (3a4TEHO)

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

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

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




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




MunucTepcTBo 00pa3zoBaHus U Hayku Poccuiickoit denepanun

HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan) gpeaepanbHOTO Tocy-

JIapCTBEHHOTO OIOJKETHOr0 00pa30BaTEbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJOTHYECKUN 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: be30onacHOCTh TEXHOJOTMYECKUX MPOLECCOB M IIPOM3BOJICTB

(HaumenosaHue)
-~ YTBEPXJAIO
3aB. kapenpoit 4 HU.A. Cabanaen

« 10 »03.2021 .

Ilepeyens Bonpocos K 3auyery no gucuuivinie b1.B./1B.02.02 OcHoBbI pacyera u

o

KOHCTPYMPOBAaHMS 3JIEMEHTOB 000PY10BAHUSA

KoHcTpykiimoHHble MaTepuaibl B XUHMHUYECKOM MallnHOCTpoeHuu. Kpurepuu pado-
TocriocoOHOCcTH Matepuana. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTEpHalIbl B XUMUYE-
CKOM ITPOMBILIJIEHHOCTH.

OcCHOBHbBIE KOHCTPYKIIMOHHBIE MaTEpHUabl B XUMUYECKOW MPOMBIILIEHHOCTH. CTau.
Knaccudukanus craneit, rpaHUIbl IPUMEHUMOCTH Pa3IMYHbIX MapOK CTajei.
OCHOBHBIE KOHCTPYKIMOHHBIE MAT€pHUaibl B XMMHUYECKOW MPOMBINUIEHHOCTH. Yy-
ryHbl. [[BETHBIE METaUIBI U CIUIABBI, 00JIACTH UX MPUMEHEHUS.

OCHOBHBIE KOHCTPYKIIHOHHBIE MATEPHANIBI B XUMUYECKOW MPOMBINUIEHHOCTH. Heme-
TaJNINYECKHE KOHCTPYKLIMOHHBIE MaTepUalbl U 00JIaCTH UX MPUMEHEHHS.

OcCHOBHBIE pacyeTHBIE MMapaMeTPbl XUMUYECKOTO 000PYJ0BaHUSI.

Pacuer xumuueckoro o00pyn0BaHHsI HA MEXaHUYECKYIO0 TPOYHOCTh. OCHOBHBIE TIO-
HSTHUS U PACUETHBIE 3aKOHOMEPHOCTH.

be3smomeHTHas Teopusi pacuera 000JI0OUEK BpalleHHs. YpaBHEHUS PaBHOBECHs dJie-
MEHTa 000JI0YKH. Y paBHEHHUE PAaBHOBECHS 30HBI 000JIOUKH.

besMomenTHas Teopust pacuera 000J04UeK BpalieHus. PacueT HanpsoKeHUi B ITUITHH-
IpudecKkoi U chepruvecKoit 000I0uKe.

besmomenTHas Teopus pacuera 000JI04eK BpaiieHus. PacueT HanpsokeHnid B KOHUYE-
CKOM 000JI0UKeE.

10.besmomenTHast Teopus pacyeTa o0osiouek BpaunieHusi. OCHOBBI pacyeTa TOHKOCTEH-

HBIX COCYIOB pa60TaIOH_II/IX noa BHyTPpCHHUM J1aBJICHUCM.

11.0OcHOBBI pacueTa TOHKOCTEHHBIX allapaToB paOOTaIOIIUX IOJ] HAPY>KHBIM JaBJie-

HueMm. [lonsarue CKOPOTKUX» N KIJIMHHBIX> HUJIIMHAPOB U OCOOCHHOCTH UX pacucTa.

12.KoHcTpyHnpoBaHue U pacyeT 31€MEHTOB TOHKOCTEHHBIX COCY/IOB U annaparoB. Pacuer

UJTUHIPUIECKUX 00eHacK.



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.
KpbIiky 1 JHUIIA XUMUYECKUX anmnaparoB. PacyeT Ha pOYHOCTb IJIOCKUX KPBILIEK
Y JHUILI.

15.MowmenTHas Teopusi pacuera 000a049ek BpamieHus. OCHOBBI TEOPUU pacueTa, MOHATHN
u onpexaeneHus. Pacuer KpaeBbIX CHJI U 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 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 XUMUYECKOW MPOMBIIIIICHHOCTH.

21.Pacyer amnmapaTroB Ha BETPOBYIO Harpy3Ky.

22.Cocynbl U amnmapathbl BEICOKOTO JaBiieHus. KOHCTpyKIMu ammapaToB BBICOKOTO J1aB-
JIEHUSI UX JTOCTOMHCTBA U HETOCTATKHU.

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

24.Cocynpl 1 anmnapathl BBICOKOTO JaBieHus. [loBbllieHre Hecyeil cnocoOHOCTH cOoCy-
JIOB BBICOKOI'O J1aBJICHUS.

25.JIHMIIA U KPBILIIKK COCYIOB BHICOKOTO JAaByieHus. JJoCTOMHCTBA M HETOCTATKH ITPUMeE-
HSAEMBbIX KOHCTPYKIIHM.

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

27.Pacyer Ha BHOPOCTOMKOCTh MAIIMH XMMHUECKON MPOMBIIIIEHHOCTH. [loHsATHE KpH-
TUYECKOU CKOPOCTH.

28.Pacyer Ha BUOPOCTOWKOCTh MAIllMH XMMHYECKOM MpoMmbIiieHHOCTH. CBOOOTHBIE U
BBIHYKJICHHBIE KOJI€OaHUsI CUCTEMBI C OJTHON CTENEHbIO CBOOO/IBI.

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

30.®DakTopsbl, BAUSIONIME HA KPUTHYECKYIO CKOPOCTh BpalieHus Bajga. MeToasl 00pbObI
C BUOpaLMSIMU.

Kputepun ouenku. OrieHka 3a 0OTBET Ha BOMPOCHI K 3a4€Ty, MPOBOIUMBIN B hOpME yCT-
HOTO OIPOCa 3HAHHUM CTYJICHTOB, OCYIIECTBIISIETCS B COOTBETCTBUU C OAITLHO-PEUTUHTO-
BOM CHCTEMOM M IpeIoaracT MakCuMaabHbIN O0amr 3a otBeT — 40. OrieHuBaHUE OTBETA
CTyJIEHTa MTPOU3BOJAUTCS MO CISAYIOIIEH ITKaje OaoB.

Kpurepuii oileHKH baaa
JIeMOHCTpUPYET MOJTHOE MOHMMAaHKWE MOCTAaBJIEHHOrO Bompoca. Jlaer
MOJIHBIA Pa3BEPHYTHIA OTBET HA OCHOBHOM BOIpOC. JlaeT Jiornuecku
000CHOBaHHBIN U MPABUIILHBIN OTBET HA JOMOJHUTEIBHBINA BOIIPOC.
«32aYTEHO0» BBICTABIISIETCS CTYAEHTY, €CJIM OH MCYEPIBIBAIOIIE, TO-
CJIEIOBATEBHO, YETKO U JIOTUYECKU CTPOMHO M3J1arac€T MaTepuall, yMEeT

36-
40




TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOM, UCTI0JIB3YET B OTBETE MaTEpHUa pe-
KOMEHTyeMOU JIUTepaTyphl, MPAaBUILHO OOOCHOBBIBACT MPUHATOE DEIIle-
HUE, BJAJCET PA3HOCTOPOHHUMHU HABBIKAMH U TMPUEMAMHU BBINOJTHEHUS
MPAKTUYECKUX 3a/1au.

3HaeT: 00ITME TPUHITUIIBI K METOI0JIOTHIO KOHCTPYHUPOBAHMSI MAIITMH U aIl-
MapaToB OTPACIIU; METO/IbI pacueTa U KOHCTPYUPOBAHUS TOHKOCTEHHBIX CO-
CYJIOB; METO/IbI pacyeTa U KOHCTPYUPOBAHUS IJIOTHO-MIPOYHBIX Pa3bEMHBIX
COEIMHEHUI; METOJIbl pacyeTa U KOHCTPYHPOBAHUSI aMIAapaTOB BHICOKOTO
JABJICHUS; METO/IbI pacueTa U KOHCTPYUPOBAHUSI AJIEMEHTOB KOJIOHHBIX aIl-
apaToB; METOJIbl pacueTa U KOHCTPYUPOBAHUS allllapaToB C MepeMeIInBa-
IOLMMHU YCTPOMCTBAMU; METO/IbI pacuyeTa ObICTPOBPAIIAIOIIUXCS 000JI0UEK
U JMICKOB; METObI pacueTa 000py0BaHMsl, pabOTAIOIIETO B YCIOBUSIX JTU-
HAMUYECKUX KOJeOaHMI; BIMSHUE KOHCTPYKIIMOHHOTO Marepuaja U TeX-
HOJIOTUU U3TOTOBJICHHS HA KOHCTPYKIIMIO MAIIIMH U anapaTosB.

Mo:xeT: 1oa00paTh MaTepuaa U BbIOPATh PACUETHYIO CXEMY JUIsl MPOEK-
TUPYEMOTO O0OPYI0BAHUS U €T0 PJIEMEHTOB; MPOBOAUTH TEXHUYECKUE pac-
YETHI 110 ONPEJICTICHUIO HANPSKEHUI B 000PYI0BAaHUU U €70 3JIEMEHTAX; 10
3aJlaHHBIM pa0OYuM TapaMeTpaM C y4€TOM CBOWCTB BBIOPAHHOTO KOH-
CTPYKIIMOHHOT'O MaTepuayia ONpeAesisiTh OCHOBHbIE KOHCTPYKTHUBHBIEC pa3-
MEphI TPOCKTUPYEMOTO O0OPYIOBAHUSI M €TI0 JIEMEHTOB; pa3padaThIBaTh
KOHCTPYKTOPCKYIO JJOKYMEHTAIINIO Ha IPOEKTUPYyEeMOe 000PYI0BAaHUE; BbI-
MOJIHATH TOBEPOYHBIE PACUEThI Ha IPOYHOCTh U YCTOMYMBOCTH 000PY/10Ba-
HUS U €70 DJIIEMEHTOB.

Cnoco0eH: BIaJeTh: OCHOBHBIMU MOHATUSIMU U TEPMHUHOJIOTUEN, MTPUHS-
THIMH B MPAKTHKE pacdyeTa U KOHCTPYUPOBAHUS DJIEMEHTOB 0€30MacHOTO
000pyI0BaHUS IJI1 XUMHUYECKUX U HEPTEXUMHUYECKUX TPOU3BOICTB; METO-
JTaMUA COCTAaBJICHUSI PACUETHBIX CXEM ISl MPOBEICHUSI PACYETOB Ha MPOU-
HOCTb U YCTOMUYHUBOCTH JIEMEHTOB KOHCTPYKIIUU MPOESKTUPYEMOT0 000py-
JIOBaHUSI W MaIIUH OTpaciv; HaBbIKAMHM BBITIOJTHEHUS MPOBEPOUYHBIX
pacyeToB Ha MPOYHOCTh U YCTOMUYHUBOCTH OOOPY/IOBAHUS U €r0 AJIEMEHTOB;
MPaKTUYECKUMHU HABBIKAMU 1O MPOEKTUPOBAHUIO U OPOPMIICHUIO TIPEAY-
CMOTPEHHON HOPMATUBHBIMU MaTepHaiaMi KOHCTPYKTOPCKOM TOKyMEHTa-
U1 HA TEXHOJOTUYECKOE 000PY/IOBAHUE U MAIlIMHBI OTPACIIH.

JlaeT 10CTaTOYHO MOIHBIN OTBET, C HAPYLIEHUEM ITOCIIEN0BATENBHOCTH

u3noxkeHus. OTBeYaeT Ha JOMOJHUTENbHBIN BOMPOC, HO 000CHOBATH HE

MOXET.
«32aYTEHO0» BBICTABIISIETCA CTYACHTY, €CIIM OH I10 CYIIECTBY U3J1aracT Mare-
pual, IPaBUJIBHO IIPUMEHSIET TEOPETUUECKUE IOJOKEHUSA IIPU PELICHUN
PAKTUYECKUX BOITPOCOB.
3HaeT: 001IMe TPUHIIUIIBI U METOJIOJIOTHIO0 KOHCTPYUPOBAHUS MAIIMH U all-
napaToB OTPACIIM; METOJIbI PACYETA U KOHCTPYUPOBAHUS TOHKOCTEHHBIX CO-
CyZIOB; METO/IbI pacyeTa U KOHCTPYUPOBAHUS IIIOTHO-TIPOYHBIX Pa3bEMHBIX
COEIMHEHNI; METObI pACUETA U KOHCTPYUPOBAHHUS JIEMEHTOB KOJIOHHBIX
anmnapaToB; METOJIbl pacueTa ObICTPOBPAILAIOIINUXCSA 000J0UEK U JIUCKOB;
METO/Ibl pacuyeTa 000pyJ0BaHMsl, pAOOTAIOLIETO B YCIOBUAX AUMHAMUUECKUX
KOJIEOaHU1; BIMSHUE KOHCTPYKIIMOHHOIO MaTepHaia U TEXHOJOTUUA U3rO-
TOBJICHHsI HA KOHCTPYKIIMIO MAIlIMH U aIIapaToB.

30-
35




Mo:keT: mog00paTh MaTEpHAI AJII MPOSKTUPYEMOTO 000PYTIOBAHUS U €TO
AJIEMEHTOB; MPOBOJUTh TEXHUUYECKUE PACUETHI IO ONPEICTECHUIO HAIPSIKE-
HUW B 000PYIOBAaHUH M €T0 AJIEMEHTAX; MO0 3aJaHHBIM PabOYuM MmapaMeT-
paM ¢ y4eTOM CBOMCTB BHIOPAHHOTO KOHCTPYKITMOHHOTO MaTepHalia ompe-
JENsAITh ~ OCHOBHBbIE  KOHCTPYKTHUBHBIE  pa3Mepbl  MPOEKTUPYEMOTO
000py/IOBaHUsI M €r0 3JEMEHTOB; BBIMOJHATH MMOBEPOYHBIE PACUETHI Ha
MPOYHOCTh U YCTOMUYUBOCTH OOOPYIOBAHUS U €TI0 SJIEMEHTOB.
CnocobeH: BIajeTh: OCHOBHBIMU MOHATUSMH U TEPMHUHOJOTUEHN, TPUHS-
THIMU B MPAKTHKE pacueTa U KOHCTPYUPOBAHHS SJIEMEHTOB OE30I1acCHOTO
000pyI0BaHUS 11l XAMUUYECKUX U He(PTEXMMUYIECKUX ITPOU3BOJICTB; METO-
JTaMUA COCTAaBJICHHS PACUYETHBIX CXEM JUIsl MPOBEICHUS PacyeTOB Ha MpPOY-
HOCTb U YCTOMYHBOCTb DJIEMEHTOB KOHCTPYKITUU MPOEKTUPYEMOTo 000py-
JIOBaHUSI W MAIlMH OTpPaciM; HaBBIKAMHU BBITIOJTHEHHUS TMPOBEPOUYHBIX
pacyeToB Ha MPOYHOCTh U YCTOMUMBOCTH OOOPY/IOBAHUS U €TI0 SJIEMEHTOB.
JlaeT HeMmoMHbBIA OTBET HA OCHOBHOM Boripoc. He maet oTBeTa Ha gomnou-
HUTEIBHBIA BOIIPOC.

«32aYTEHO0» BBICTABIIACTCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaja, HoO He yCBOMJI €ro JeTajeH, TomycKaeT HETOYHOCTH,
HEJIOCTATOYHO MPaBWIbHbIE (DOPMYIUPOBKHU, HAPYILICHUS JIOTUYECKOU TTO-
CJIEJIOBATEILHOCTH B U3JIOKEHUHU MTPOrPaMMHOTO MaTepuara.
3HaeT: oOIIME MPUHIUIBI KOHCTPYMPOBAHUS MAIlMH M amnmapaToB OT-
paciiv; METO/Ibl pacueTa U KOHCTPYUPOBAHUSI TOHKOCTEHHBIX COCYJI0B; M€-
TOJIbI pacueTa U KOHCTPYUPOBAHUS INIOTHO-NPOYHBIX Pa3bEMHBIX COEIUHE-
HUM; METOJIbl pacueTa M KOHCTPYUPOBAHUSI JJIEMEHTOB KOJIOHHBIX

arrmaparoB; METOJbl pacueTa OBICTPOBPAIIAONINXCS 000JIOYEK M JUCKOB; 24-
BJIUSTHAE KOHCTPYKITMOHHOTO MaTeprajia Ha KOHCTPYKIIMIO MAIIFH | arla- 29
paToB.

Mo:keT: mogoOpaTh MaTepHal AJI MPOCKTUPYEMOTO 000PYI0BAHUS U €TO
AJIEMEHTOB; MPOBOJINTH TEXHUICCKHE PACUETHI 11O ONIPECIICHUIO HATPSIKE-
HUW B 000PYZOBaHUH U €0 JIEMEHTAX; BBITIOJHATH TTOBEPOYHBIC PACUCTHI
Ha TIPOYHOCTh M YCTOMYUBOCTH 00OPYIOBAHUS U €r0 AJICMEHTOB.
Cnoco0eH: BIaJeTh: OCHOBHBIMU MOHATHSIMH M TEPMHHOJIOTHEH, TTPUHSI-
THIMH B MPAKTHKE pacdyeTa U KOHCTPYUPOBAHUS DJIEMEHTOB 0€30MacHOTO
000pyI0BaHUS JIJISI XUMUYECKUX U HEPTEXUMUIECKUX MTPOU3BOICTB; HABBI-
KaMH BBITIOJTHEHUS IPOBEPOYHBIX PACUETOB HA MTPOYHOCTh U YCTOMYUBOCTh
000pYZIOBaHUS U €T0 DJIEMEHTOB.

Her otBera.

«He 3a4YTEeH0» BBICTABIICTCS CTYJICHTY, KOTOPBIN HE 3HACT 3HAYUTEILHOMN
YJaCcTH MPOrPaMMHOTO MaTepuraja, T0IyCKaeT CyIeCTBECHHBIC OIIMOKH, He-
YBEPEHHO, C OOJIBIIMMHU 3aTPyTHCHHSIMU OTBEYaeT Ha BOmpockl. Kak mpa-
BUJIO, CTABUTCSI CTYJIEHTaM, KOTOPBIE HE MOTYT MPOJIOJKUTE OOydYeHue 0e3
JOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOMIEH JUCITUTIIMHE.

CyMmMapHbIil pedTHHT CTyIeHTa B 0ajuiax 3a CeMeCTp CKJIaJbIBAETCs U3 OLIEHKH €ro Jes-
TEJbHOCTH B TE€YEHUE CEMECTpa U OLIEHKH, MOJYYEHHOW Ha 3a4eTe, B COOTHOLIECHHUH
60:40. MakcumanbpHBbIi 6211, KOTOPBIA MOXKET HAOpaTh CTYACHT 32 OJUH CEMECTP B XOJI€
M3YYEHHUS AUCLUUIUINHBI B 11e70oM, paBeH 100. B cooTBeTCcTBMU € MOJI0KEHUEM O OaITbHO-



peiituarosoit cucreme (BPC) k HabpanHOI 3a cemecTp cymme 0amtoB (ot 36 10 60) mo-
OaBmsieTcs mpu ciade 3aveTa ot 24 1o 40 Oanos.
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HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
roCy/1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTENbHOIO YUPEKICHHS
BBICILIET0 00pa30BaHMs
«Ka3zanckuii HaMOHAJIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET»

CDaKlebmem MeXaHU4ecKull
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(K00 u HaumeHoB8aHUE)
[Tpodwik NOATOTOBKH: be30nacHOCTh TEXHOJIOTHYECKUX TPOIIECCOB
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TeMbI 1O0KJI210B
no mucnuiuinae b1.B.J1B.02.02 OcHOBBI pacueTa U KOHCTPYUPOBAHUS DJIEMEHTOB
000pVIOBaHUS

(HaumeHosanue OUCYUNIUHb)

Paspnen 1. OCHOBBI KOHCTPYHPOBAHUS U pacyeTa XUMUYECKHUX MAIlIMH U alnapaTos.

OO1ure NPUHUHUIIBI M1 METOJIOJIOTUSI KOHCTPYMPOBAHUSI MAlIMH U anmnapaToB
orpaciau. KoHCTpyHnpoBaHHE U MPOECKTUPOBAHHE, COOTHOIICHHE MEXIy chepaMu
VWHXEHEPHOU JIEATEIIBHOCTH;

KoHCTpyKIIMOHHBIE MaTepuUabl, MPUMEHSEMbIE U1l MAILIMH U alnapaToB XH-
MUYECKHUX NTPpou3BoAcTB. Kitaccudukanus marepranoB U 001aCTb UX TPUMEHEHUS;

Oco0eHHOCTH KOHCTPYUPOBAHUS JIUTOM, CTAIbHOW CBAapHOM, AMaIupOBaH-
HOH, OMMETAJIIMICCKON, TYMHUPOBAHHOM, TJIACTMAaCCOBOM, yrierpauToBoi, CTeK-
JITHHOM aIllaparypsl, a TAKXKE alllapaTrypsl U3 IBETHBIX MAaTEPUAIIOB U CILIABOB;

Pacuér n koHCTpyHpOBaHNE TOHKOCTEHHBIX anmnaparoB. OO0IIre CBEECHUS 110
YCTPOMCTBY, pacuéTy U UCIBITaHUIO annapaToB. HopmaTuBHBIE mapameTpsl: 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 OCECUMMETPUYHBIX 00ojouek. be3smMomeHTHas Teopus
000J104€eK. Y CI0BUE MPOYHOCTH;

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

KoHcTpykuuu pazbEMHBIX COEIMHEHUI U 00J1acTh UX npuMeHenus. Gnanue-
BbIE COEIUHEHUS U X PACUYET HA TPOYHOCTh U TEPMETHYHOCTh. OCHOBHBIE MOJIOKE-
Hus crapaapra Cocyasl u annaparsl. HopMbl 1 MeTOABI pacdyéra 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 MeTolbl pacuéra Ha Mpoy-
HOCTB;

KoHcTpynpoBaHue 1 pacuéT anmapaToB BBICOKOTO AaBieHus. HopmaTuBHbIE
napaMeTpbl: pacUETHBIE JABJICHUE U TEMIIEPATypa, KO3 (UIUEHT IPOYHOCTH CBaAp-
HBIX coequHeHuM. Jlomyckaemble HANPSKEHHUs C YYETOM JUIMTEIIBHOM IPOYHOCTH
MaTepHayia U KOHCTPYKTUBHOTO UCIIOJIHEHHSI KOPITyCa;

MampyHsl ¥ anmaparsl ¢ BpaIalONIMMUACSI KOHCTPYKTUBHBIMH 3JIEMEHTAMH.
Pacyér sneMeHTOB MalllMH M anmnaparoB, MOJABEPKEHHBIX MEXaHHUYECKUM KoJeba-
HUSM;

VYIUIOTHSAIOIIME YCTPOMCTBA MOJABHKHBIX 3JEMEHTOB. THIBI KOHCTPYKLMU
YIUTOTHSIFOIIMX YCTPOMCTB anmapaToB. Y UIOTHEHHUE BAJIOB U IITOKOB. OCOOEHHOCTH
UX KOHCTpYKUMH M pacy€ra. OOnacTy NPUMEHEHUS OTAEIbHBIX YIUIOTHSIOIIMX
YCTPOMCTB B 3aBUCUMOCTH OT YCJIOBHUW 3KCIUTyaTaluM (JaBJIEHUS, TEMIIEPATYPBI,
CBOMCTB 00pabaThIBaeMOM Cpeibl);

DJeMEeHThl MEJICHHO BPALLAIOLIUXCSA U TSKEI0 Harpy>KeHHbIX OapabaHHBIX
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 U IOCJIEOBATEIFHOCTDh HM3JI0XKEHHUS MaTepHana;
CIIOCOOHOCTBh K paboTe C JHUTEepaTypHbIMU HCTOYHUKaMH, VIHTepHeT-pecypcamu,
CIIPAaBOYHOM U SHIMKJIONEAUYECKON JIUTEPATYPOM; 00bEM UCCIIEOBAHHON JIUTEpa-
TYpbl U IPYTUX UCTOYHUKOB MH(POPMALIMH; CHOCOOHOCTh K aHATM3Y U 0000LIEHUIO
nHGOPMAIMOHHOTO MaTepuaia, CTENeHb MOJTHOTHI 0030pa COCTOSHHUS BOIPOCA;
000CHOBAaHHOCTb BBIBOJIOB; MTPABHIIBHOCTH 0(OpMIIEHHS (COOTBETCTBUE CTAaHAAPTY,
CTPYKTYpHasi yHOPSJOUYEHHOCTb, CCbUIKH, IUTAThl, TAONULBI U T.1.). B OamibHO-
PEUTUHIOBON CHUCTEME BBICTYIUIEHUE C JOKJIAIOM OTHOCUTCS K JOMOJHUTEIbHBIM
BusiaM paodor. [llkana quddepennuponana mo psay kpurepueB. OOmud pe3yabTaT
CKJIa/IbIBAaeTCsl KaKk cyMMa OalljIoB MO MPEACTABIECHHBIM KpUTEpUSM. Makcumab-
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




MunucrepctBo o6pa3oBanus u Hayku Poccuiickoii @enepanuu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
rOCy1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTEIbHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zanckuii HaMOHAJIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET»

CDaKlebmem MeXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hanpasnenue noarorosku: 20.03.01 TexnochepHnas 6e30macHOCTb

(K00 u HaumeHoB8aHUE)
[Tpoduib moaAroTOBKH: be3onacHOCTh TEXHOJOTMYECKUX HPOLECCOB
Y IPOU3BOJICTB

(Haumerosamue)

Tembl quckyccui
no quciuiuinae b1.B.J1B.02.02 OcHOBBI pacueTa U KOHCTPYUPOBAHUS DJIEMEHTOB
000pVIOBaHUS

(HaumeHnosamnue OUCYUNIubl)
Pa3znen 2. Teopus u pacdeT TOHKOCTEHHBIX 000JI0UEK BpAICHUS.

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.

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.

[TonsiTue 0 6€3MOMEHTHOMN TEOPUAX pacuy€éTa TOHKOCTEHHBIX 000104eK. Bbi-
BOJl ypaBHEHUI 0€3MOMEHTHOM TEOpHH: YpaBHEHUSI paBHOBECHS AJieMeHTa (ypaBHe-
Hue Jlamiaca) u ypaBHeHHE PAaBHOBECHOM 30HBI.

[IpumeHeHnue ypaBHEHUN O€3MOMEHTHOM TEOPHUM K PacyETy HANpSKEHUU B
UMJIMHAPUYECKON U KOHMYECKOW 000JI0uKaxX, HAarpyKEHHbIX BHYTPEHHUM JaBiie-
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 BOIPOCHI YYACTHUKOB, COOJIIOIACT PETJIaMEHT BBICTYTIIICHUS
[TorumaeT CyTh paccMaTpuBaeMOl MpPOOJIEMBI, MOKET BBICKa3aTh THIIO- | 8
BOE CYXJIEHHE MO0 BOIPOCY, OTBEYAET Ha BOIMPOCHI YYACTHUKOB, OJIHAKO
BBICTYIUICHHE HOCUT 3aTSHYTBIA WM HE apTyMEHTUPOBAHHBIN XapaKTep
[IpuauMaeT ydactue B 0OCYKIICHUH, OJJHAKO COOCTBEHHOTO MHEHHUS 1O | 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 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
no qucuuiuimae b1.B.J1B.02.02 OcHOBBI pacdueTa U KOHCTPYUPOBAHUS DJIEMEHTOB
000pYIOBaHUS

(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. N3meHeHue HaANPsHKEHHOTO COCTOSIHUSA MaTepuaia CTEHKH UWIHMHAPUYECKOTO
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 JTaBIICHU.

Bonpocuwl 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 moTepu yCTOMYMBOCTU (POPMBI MIJIMHIPUIECKUX 00eHaeK, Harpy>KeH-
HBIX BHEIITHUM JIaBJICHUEM.

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 ¢aaHIEeBOro 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.

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 JIeTaJeil XUMUYECKUX aIlapaToB.

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 BUOPOYCTOMUYHBOCTb.

Bonpocul 0na onpoca no meme 3ansamus:

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

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

3. CamMOLEHTpUPOBaHKE BPALLAIOLIETOCs Baja ¢ 0JHUM JquckoMm. CoBHaieHue Kpu-
TUYECKOM CKOPOCTU CO CKOPOCTBIO BPAICHHMSI, BBI3BIBAIOIICH ITOTEPO YCTONYUBO-
CTH.

Pazges nucuunMHabl — Annaparsl U 3aTBOPBI BBICOKOTO JaBJICHUS.

TeMa npakTUyeckoro 3aHsITUs — JHUIA ¥ KPBIIIKKA COCYI0OB BBICOKOTO JTABJICHHUS
Bonpocul ona onpoca no meme 3anamusi:

1. DmmMnTUYecKre THAIIA U UX KOHCTPYKIIUS.

2. Chepuyeckuie qHUIIA, TOTYIIAPOBHIE, TOpOoCchepudecKre paboTaronue noji BHyT-
PEHHUM Ta30BbIM JaBJICHUEM.

3. Konnueckue nHUIA O BHYTPEHHUM JABJIECHUEM.

4. Pacy€T IOCKUX KPYTJIbIX KPBIIICK U JHUIII.

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

Bonpocuwl ona onpoca no meme 3anamusi:

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

3. AHaM3 HANPsHKEHHOTO COCTOSIHUS MaTepualia B TOJICTOCTCHHOW NUIUHApUYE-
CKOI1 obeuaiike.



KpuTtepuu oueHKM: Npu U3y4eHUH JUCHUILUIMHBI IPETyCMaTPUBAETCS BBIOJIHE-
HUE 6 MPaKTHYECKUX padoT AJi CTYACHTOB 3a04YHON (OpMBI O0yUEHUS, 3a BBIMOJ-
HEHHUE U 3aIIUTY KOTOPBIX CTYACHT MOXXET MOIYYHTh MAKCUMAaJIbHOE KOJINYECTBO
0amtoB — 18 (3 Gay1a BEIIOTHEHUE U 3alIUTA KAXKIOW MPAKTHYECKOW PabOThI).

Kpurepuii ouenku baJun

JIeMOHCTpUpPYET MOJTHOE TOHUMAHUE MTOCTABICHHOM 3a1auu. J[aeT
JIOTUYECKU OOOCHOBAHHBIM, MOJTHBIM W MPaBWIbHBIA OTBET. OT- 3
CYTCTBHE OLTMOOYHBIX BHIBOJIOB.
JlaeT 10CTaTOYHO MOJIHBIM OTBET, C HAPYLIEHUEM MTOCIEA0BATENb-
HOCTH HM3J10KeHus. IMeroTcst TpyTHOCTH B 00OCHOBAHHOCTH CBO- 2
€ro OTBETA.
JlaeT HemoOMHBIN OTBET (B 0OmMX yepTax). HeT BHIBOIOB 1O BHI- 1
MTOJTHEHHOU paboTe.

Her otBera. TpyaHOCTH IpU BBIIOJIHEHUH. 0
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