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1. Ilean ocBOeHUS TUCHMILIMHBI

OcHoBHBIE 1enu JUcHUIUIMHBL «KOHCTpynpoBaHue u pacdeT »JIEMEHTOB
000PYZIOBAHUS

- MOATOTOBKA CHEUHAINCTA K MPAKTUYECKON JESITeIbHOCTH 0 CHEeNHUaTIbHOCTH
18.05.01 «Xumuueckas TEXHOJIOTHS SHEPTOHACHIIICHHBIX MaTEPUATIOB U U3ICTHI;

- (opMUpOBaHUE y CTYJACHTOB HEOOXOAUMBIX 3HAHUI U MPAKTUUECKUX HABBIKOB
0  TPOCKTUPOBAHUIO M pacCUYeTy Y3J0B COBPEMEHHBIX MAIIMH M alapaToB
XUMHYECKHUX MPOU3BOCTB.

OcHOBHOM  3adauell  JUCUUIUIMHBI  SBISETCSA  OBJAJCHHE  CTyICHTaMU
HEOOXOJUMBIMU 3HAHUSIMH U TMPAKTUYECKUMH HABBIKAMHU IO MPOCKTHPOBAHUIO U
pacueTy OTHENBbHBIX Y3JIOB COBPEMEHHBIX MAallMH W allapaToB XHMHUYECKHX
NPOM3BOJICTB C YYETOM CHJIOBBIX M TEMIIEPATypHBIX BO3JCHCTBUN, CBOICTB
KOHCTPYKLMOHHBIX MaTEPUATIOB U pabOUMX Cpe.

B Xxone neKuMOHHBIX JTAOOPATOPHBIX U IMPAKTHUUECKUX 3aHATUN IMOITY4YEHHbIE
TEOPETUYECKHE 3HAHWUS  YIAyOIsIIOTCS M 3aKpeIUIIOTCS Ha  KOHKPETHBIX
OPAKTUYECKUX IpUMepax IO KOHCTPYHMPOBAaHUIO U  pacueTy dJEMEHTOB
o0opy10BaHUS.

[TomyueHnHble 3HAHUS JOJDKHBI OOECHEUNTH OyIyIIeMy CIEHUAINCTy BO3-
MO>KHOCTbH YCTICIIIHOM pabOTHI MO CTIEUaIBLHOCTH.

2. MecTo nucuuiuinabl B ctpykrype OIl cnenuanncra

JlucuuiinHa OTHOCHUTCS K BapHaTUBHOW 4YacTH IUKJIA AUCHUILIMH Osoka bl
o0pazoBaTeIbLHON TPOrpaMMBbl CIICIIUATUTETA.

N3ydeHne TUCHMIUIMHBI OasupyeTcs Ha AUCHUILIMHAX «MexaHuka», «OCHOBBI
MPOCKTUPOBAHUY, «IIpo1iecchl U anmapaTbl XUMUYECKOU TEXHOJIOTHUN.

Juciurinaa oOecrieuynBaeT W3y4YECHUE JUACIUILIVH: «IIpoekTHas
JEeATEeNIbHOCTBY, «OCHOBBI MPOEKTUPOBAHUSI XUMUYECKUX MPEeANpUITUI», «PeMOHT n
MOHTaX o0opynoBaHUs XUMHUYECKUX IIPOU3BOJCTBY, «be301macHocTh
KU3HEIECATEIIBHOCTIY .

3. IlepeyeHb MIAHNUPYEMbIX Pe3yJIbTATOB 00yUYeHHs MO TUCIHUTINHE
(Moay.110), COOTHECEHHBIE € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUA
o0pa3oBaTe/IbHOM NPOIPAMMBI.

B pe3ynbrate OCBOEHUS JUCHMIUIMHBI (MOIYJsI) Yy  OOYy4YaroIIuXcs
bOpMHPYIOTCS CIEAYIONNE KOMIETEHIIUN U JOJKHBI OBITh TOCTUTHYTHI CIEAYIONINE
pe3ynbTaThl 00Y4YeHUS KaK 3Tarm OPMUPOBAHUS COOTBETCTBYIOIIMX KOMITCTCHITHIA:



B pesyabTare

0CBOCHMHS
. Ilepeyenb mIaHUPyeMbIX
Kon oOpa3oBareJbHOM
pe3yJIbTaToOB 00yYeHHus 10
KOMIIETeHIIUM NPOrpaMMbl
N AUCHUILINHE
00y4aKOIIMICS T0JKEH
00J1a1aTh
3HATH:
- CIIOCOOHOCTHIO - OCHOBHBIE TpeOOBaHMUS,

IK-16 MIPOBOAUTH NPEABABISIEMbIE K KOHCTPYKIHAM
MaTeMaTH4eCKOe XUMHUYECKOTO 000PYI0BaAHUS;
MO/JICITUPOBAHUE MOPSOK MPOBEJICHUS PACUETOB MPHU
OTJIEJIbHBIX CTAIUN U MPOEKTUPOBAHUU; COBPEMEHHbIEC
BCETO METO/Ibl pacueTa Ha MPOYHOCTh
TEXHOJIOTUYECKOTO AJIEMEHTOB KOHCTPYKIIUH;
mporiecca, ¢
HCMOJIb30BaHUEM yMeETh:

CTaHJAPTHBIX MAKETOB | - KOHCTPYUPOBATh XUMUYECKOE
aBTOMATU3UPOBAHHOTO | 000PY/I0BAHUE U3 PA3TUYHBIX
pacuera u KOHCTPYKIIMOHHBIX MaT€pUAJIOB C
IIPOEKTUPOBAHUSA y4eToM TpeOOBaHUI JeHCTBYIOIIEH

HOPMATHBHO-TEXHUYECKON
JOKYMEHTAIH; BBIIIOJIHATH
pacyeTsl IIIEMEHTOB XUMHUYECKOTO
000pyI0BaHUs C MPUMEHEHHUEM
KOMITBIOTEPHOW TEXHUKU,;

BJIaJeTh:
- METoJaMH  TMPOCKTHPOBAHHUS
(pacyeTa ¥  KOHCTPYMPOBAHHS),
SKCIUTyaTalldd W HM3TOTOBJICHUS

AJIEMEHTOB TEXHOJIOTUYECKOTO
06opymoBaHUs Cc Y4ETOM
JNEUCTBYIOLIEN HOPMATUBHO-

TEXHUYECKOM AJOKYMCHTAIIHUH.

4. CTpyKTypa U cofep:KaHue QM CHUIINHBI.

OO6m1ast TPy1I0€MKOCTh AUCITUTUTMHBI COCTABIISECT 8 3a4ETHBIX €IUHMIIL, T.€. 288
aKaJlEMUYECKHX YacoB, KOTOpbIC BKIIOYAIOT ayAUTOPHYIO paboTy (JIEKIHH,
MPaKTUYCCKUE U CEMHHAPCKHE, JaOOPATOPHBIC 3aHATHS), & TAKKE CAMOCTOSTEITHHYIO
paboty cTyneHToB. @opMa KOHTPOJIS — IK3aMEH.



CtpykTypa u colepxkanue aucuuriiiuHel «KoHcTpynpoBanue u pacuer

QJICMCHTOB O60py,Z[OBaHI/IH» 10 CpOKaM U BHUAaM pa60TI>I OTPAKCHBI B HpI/IJ'IO}KCHI/II/I
3.

Copepixanue pa3aeioB IUCHUILINHBI.
4.1 OcHOBHBIE NPUHLIUIIBI KOHCTPYUPOBAHUS U IPOEKTUPOBAHHUS AIIAPATOB

OcHoBHbIEe TpeOOBaHMS, MPEABABISAEMbIE K XMUMHUYECKOMY OOOPYIOBAHHIO.
OCHOBHBIE MOKA3aTENH KaueCTBA U KOHCTPYKTUBHOI'O COBEPIICHCTBA XUMHUYECKOIO
obopynoBanusi. HopmaTuBHO-TexHHYecKass AokyMeHTarus. OCHOBHbIE (aKTOpHI,
ONpENEIAIONIME pa3sMepbl W KOHCTPYKLMIO AaIllapaToB, MOPANOK BBIIIOJIHEHHUS
pacyeToB MpU NPOEKTHUPOBAHUU XHUMHYECKOTO OOOpYAOBaHMS, COAEP)KAHHUE U LENb
KaxJ0T0 3Tarna. OCHOBHbBIE CTAJANH MPOEKTUPOBAHUS 000PYI0OBAHUS.

4.2 Bnusaue MCTOAOB U3T'OTOBJICHHA HAa KOHCTPYKIHUIO aIllIapaToB.

BrusHre MeTo10B M3rOTOBJICHHUS HA KOHCTPYKIIMIO alapaToB, 0OCOOCHHOCTH
KOHCTPYUPOBAHHUs JINTOW W CBapHOM amnmaparypbl. CodeTaHue yriiepoOAUCTBIX H
JISTUPOBAHHBIX CTalled B OJIHOM KOHCTPYKIMU. OCOOEHHOCTH KOHCTPYHPOBAHUS
JeTane U COOPOYHBIX €AMHMI] U3 IIBETHBIX METAJUIOB, MJIACTMACC, dYMATUPOBAHHON
anmapaTtypsbl.

4.3 OCHOBHBIE TapaMeTPBbI, UCIIOJIB3YEMBIE TP MPOBEACHUN PACYETOB HA IPOYHOCTH

OcCHOBHBIE TIapaMETpPhl, HCIOJb3YEMbIE IIPH NPOBEICHUU pPACUYETOB Ha
poYHOCTh. Paboune, pacueTHbie U MPOOHBIC HATPY3KHU, ACHCTBYIOIINE HA JIEMEHTHI
KOHCTPYKIIMU. METOIUKN OMNpEACNeHUs Harpy3Kd [Jisi Pa3IM4HOTO COCTOSHUS
obopynoBanusi. Pabouass u pacuerHas temmeparypbl. OnpeneneHne J0myCKaeMbIX
HaIpSKEHU ¢ YYETOM CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€pUaOB U THUIA 3arOTOBKHU.
[IoHsiTHE O pPACUETHOM M UCIIOJHUTEIBHOW TOJIIMHE CTEHKH KOHCTPYKTHMBHBIX
AJIEMEHTOB, OIpEJeIeHNe pacueTHbIXx mpubdaBok. Koaddumuentsr mnpoyHocTH
CBAPHBIX COECIUHEHUM.

4.4 PacyeT TOHKOCTEHHBIX 00e4YaeK Ha MPOYHOCTh

['eomeTpuyeckrue mnapamMeTpbl TOHKOCTEHHBIX 00oiouyek. be3aMoMeHTHas u
MOMEHTHasi  Teopus 000J10Y€K. HampsixenHoe COCTOSIHUE  YHOPYIHX
OCECUMMETPUYHBIX 000J04YeK. BBIBOJ pacyeTHBIX 3aBUCHUMOCTEW ISl ONpenesiCHus
TOJNIIMHBI ~ CTEHKM  IMAaJKuX  o0onoyek  (IMIMHIPUYECKUX, C(HEpUUYECKUX,
koHnyeckux). Kombra  kecTtkocTd.  Pacuer  nmunmHApuUYeckux — oOedaex,
MOJKPEIUIEHHBIX KOJIBIIAMHM >KECTKOCTH. Pacduer M KOHCTpyMpOBaHHE EMKOCTHOM
anmaparypsl, paboTaroiiei 1Mo aTMOC(h)EepPHBIM J1aBIICHUEM.

[TonsTie 0 kpaeBoM 3amade. YYeT KpaeBbIX CHJI U MOMEHTOB IIPH PACUETE
anmapatoB. [IpuymHBI BO3HUKHOBEHMSI KpaeBbIX HampspkeHud. (OcoOeHHOCTH



HAIIpsHKCHHOI'O COCTOSAHUA. CriocoOBI CHIKEHUS KpacBbIX HaHpH}KCHHﬁ.

4.5 PacyeT TOHKOCTEHHBIX 00€4YaeKk Ha YCTOMYHUBOCTH

O6mume cBenenus o0 ycroiumBocTH. OOIIass U MeCTHas YCTOWYHUBOCTB.
@daxTopbl, BIUAIONINE HA YCTOMYHUBOCTD, KPUTEPUIN YCTOMUMBOCTU U KOADPUITUEHTHI
3amaca. Kputuyeckoe naBieHue. PacdeT KOpPOTKMX H JJIMHHBIX OO0OJIOYEK.
OnpeneneHue KpUTUYECKON IIUHBI 00osiouek. Pacuer oOeuaek Ha MPOYHOCThH U
YCTOMYMBOCTh IIOJ JEHWCTBUEM HAPYKHOTO JaBieHUsA. Pacuer IUIMHIAPUYECKOU
oOeyaiiku Ha yCTOWYHUBOCTH TIPH OCEBOM CKATHHU M M3THOE. Y CIOBHE YCTOMYMBOCTH
npu KOMOWHHUPOBAHHOM HarpykeHuu. KOHCTpYKTHBHBIE  CIIOCOOBI YBETHMYEHHUS
AKECTKOCTU 000JIOUEK.

4.6 KoHcTpyHnpoBaHUe U pacueT JHUIIL arnapaToB

KOHCTpYKHI/II/I U 007aCTh MMPUMCHCHHA JHHUII W KPBIOICK aIlllapaToB. Pacuer
BBIITYKJIBIX, KOHHYCCKHX M IINIOCKHUX JIHHIII, pa6OTaI-OIHI/IX o BHYTPCHHHM
AaBJICHUCM, Ha IIPOYHOCTD. Pacuer JHUII, IIPpUCOCANHCHHBIX Ha OonTax K Q)HaHHy.
Pacuer Ha YCTOﬁqHBOCTB JHHIIT, pa60TaI-0HII/IX 10 HAPYKHBIM JaBJICHHUCM.

4.7 YxperieHue OTBEpCTUI B CTEHKaX armapaToB

VYerpolictBa 1Sl PUCOEAMHEHHS TPyOONPOBOJOB M OCMOTpa amnmnaparos.
Ocnabnenue 000JI04eK OTBEPCTUAMH U BbIpe3aMu. MeTobl YKPEIIeHUsI OTBEPCTHHM.
Tumbl yKpEeIIsIomMMUX 3JIEMEHTOB. |'€OMeTpHUecKrue pa3Mepbl 30HBI YKPEIUICHHUS.
[IpoBepka HEOOXOAMMOCTH YKpPEIUIEHHsI OTBEpCTUl. Pacder ykpemyieHus OoTBepCTHS
10 TEOMETPUUECKOMY KpuTepuro. [Iopsinok pacuera OIMHOYHOTO OTBEPCTHS U PACUET
YKPEIUAIOLIUX 3JIEMEHTOB.

4.8 KoHCcTpyKIuu U pacyeT GIaHIeBbIX COCTMHEHUIMI

Konctpykiun (nanneBblx coenuHeHud, ux kiaccuduxanus. TpeOoBaHus,
npenbsBisieMble K (praHIEBBIM  COeMUHEHUsM. PacdeTHble TmapamMeTpbsl U
r€OMETPUYECKUE COOTHOIIECHUsS. BbpiOOop (QopMbI MPUBAIOUYHBIX TOBEPXHOCTEH,
MPOKJIAJIOYHBIE MaTepuaibl, 00JaCTH MPUMEHEHHUS PA3JTHYHBIX THUIIOB TMPOKJIAIOK.
['epMeTHyHOCTh (PIIAHIIEBOTO COCAMHEHHWS W HArpy3KH, IEHCTBYIONIME Ha €ro
KOHCTPYKTHUBHBIE AJIEMEHTHI. PacueT OONTOBOM HArpy3kw M KPEMEKHBIX 3JICMEHTOB.
PacueT Ha MPOYHOCTH AIEMEHTOB (HJIAHIIEBOTO COCIWHCHUS. YUET TEMIEpaTypHOTO
dakTopa. AIroputm pacuera (GpaaHIEBOr0 COCTUHEHUSI.

4.9 PacueT 1 KOHCTPYUPOBAHHUE SJIEMEHTOB KOKYXOTPYOHBIX TEMIIOOOMEHHUKOB

[IpruriHBl BO3HMKHOBEHHSI TEMIIEpPATYpHBIX HampspkeHul. Pacuer ycuiuid,
BO3HHUKAIONIUX B KOXKYXOTPYOHBIX TEIJIOOOMEHHUKAX TMOJ| JEHCTBUEM Pa3HOCTH



TeMriepaTtyp U AaBieHui. CrocoObl KOMIIEHCAllUU TEMIEPATYPHBIX HAIPSKEHUN.
Kommencaropsl. Pacuer TemiooOMEHHUKOB C JTUH30BBIM KOMIIEHCATOpOM. CriocoObl
KperuieHus: TpyO B TpyOHBIX perieTkax. Pacuer mpoyHOCTH U TUIOTHOCTH KPETUICHUS
TpyO B TpyOHBIX pemieTkax. PacdeT TommuHbl TpyOHBIX pemeTok. CrnocoOsbl
COEJIMHEHUS TPYOHBIX PEHIETOK C KOPITYCOM.

4.10 Pacuer omop ammapaToB

OnpeneneHrne BETPOBOW M CEMCMHYECKOW Harpy3Ku, JEWCTBYIOIIEH Ha
KOJIOHHBIE aIlliaparthl, pacyeT KOJIOHHBIX aIlapaTroB HAa MPOYHOCTb U YCTOWYHUBOCTH
IIPU COBMECTHOM JIEMICTBUM HATPY30K, pacueT HANPsHKEHUM B KOpITyce anmnapara. Tun
onop. KoHCTpyKnmMM Onop BEPTUKAJIBHBIX amnnapaToB KOJIOHHOro tuma. Pacuer
3JIEMEHTOB OIOPHON 00eUaliKu, OTIOPHOTO KOJIBLIA.

OnopHsble nansl. PacyeT HanpspKEHU B CTEHKE annapara, yCTaHOBJIEHHOTO Ha
onopHeIx Janax. OmnopHsle cTOMKK. Pacuer HanpspkeHMI B CTEHKE arapara,
YCTAaHOBJICHHOI'O Ha ONOPHBIX CTOMKax. KOHCTpyKIMM OmOp TOPU30HTAIBHBIX
annaparoB. CemoBble  omopel. PacdeT HampsoKeHMH B ONACHBIX CEYCHHAX
TOPU30HTAJIBHOIO ammapara, pa3sMEeLIeHHOr0 Ha CeUIOBbIX onopax. KoHCTpykTHBHBIE
CHOCOObI YBEIMYEHMs JKECTKOCTH CTEHOK allaparoB B MECTaX YCTaHOBKH OIIOP.
Kpennenue onop Ha Hecymux (pyHIaMeHTax.

4.11 ToacToCcTeHHbIE COCYABI U anmnapaTsl

KoncTtpykiun u  MeTOABI HW3TOTOBJIEHUS TOJICTOCTEHHBIX — almnapaTos:
OJIHOCIIOMHBIX U MHOTOCTIONHBIX. OCOOEHHOCTU AKCIUTyaTallud U KOHCTPYKIITUOHHBIC
Matepuaibl. HanpspkeHHOE COCTOSIHME OJHOCIOWHOW oOeuaiiku. PacdeT TOIIUHBI
CTEHKM TI0 METOJYy MaKCUMAaJIbHbIX HampsbkeHud. Hecymas cnocoOGHOCTD
TOJICTOCTEHHBIX COCYOB.

Pacyer TONCTOCTEHHBIX COCYIOB TIO METOAYy IPEIACIbHBIX HArpy3oK.
TemnepaTypHble HaIpsSKEHUST B TOJCTOCTCHHOW IMJIMHIPUYECKOW oOOeuaiike.
CocTaBHbBIE TOJCTOCTEHHBIE OOedaiiku. PacmpeneneHue HampspKEHWM 1O TOJIIUHE
CTEHKHU.

[IyTn mOBBIIIEHUST HECYyNIed CIMOCOOHOCTH TOJCTOCTEHHBIX COCYJIOB.
ABto(perrax. KoHCTpyKUMM W pacyeT [HUIL annapatoB BBICOKOIO JaBJICHUS.
OcoOeHHOCTH  KOHCTPYKIIMHA  3aTBOPOB  BBICOKOTO  naBieHus. OOjactb uX
NPUMEHEHUS, YCIOBUS PaOOTHI.

Meroauka pacdyera Ha TEPMETUYHOCTD U MMPOYHOCTh JJIIEMEHTOB KOHCTPYKIUU
coenruHeHnid. OCOOEHHOCTH KOHCTPYUPOBAHUS KPETISKHBIX JIeTaneil, X pacuer.

4.12 Pacdet u KOHCTPYHPOBAHKE IEMEHTOB anmnapaTtoB 6apabaHHOTO 000PYIOBAHUS

Pacuer oOeuaek BpamarONMXCS HArPY>KEHHBIX amnmapaTtoB. JIEMEHTHI
KOHCTPYKIIUM OMOPHBIX YCTPOWCTB OapabaHHOTO O0OpYJAOBAHMUS: Oanmaxwu,



OTOPHBIE U YIOPHBIE POJHUKHU.

Pacuer cBOOOAHO HANIETOTO U KECTKO CKPEIJIEHHOTO C KOPITyCOM OaHaaxa.
KoHcTpynpoBaHHe H pacyeTr ONOPHBIX M YIOPHBIX pOJUKOB. KoHCTpykunu
YILUIOTHEHUH.

5. O0pa3oBare/ibHbI€ TEXHOJIOTHM.

Meronuka mnpenogaBaHus JucHUIUIMHBL «KoOHCTpyWpoBaHue u  pacuer
AJIIEMEHTOB OOOpYIOBaHUS» U peamu3anus KOMIETEHTHOCTHOTO TMOAXO0/Ja B
W3JIOKEHWH W BOCHPHUATHM  MAaTepUalla OPEAYyCMATPUBAET  MCIIOJIB30BAHUE
CIIEYIOIIUX AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM TPOBEACHHS TPYIIOBBIX,
WHIMBHUIYAIbHBIX, ayIMTOPHBIX 3aHATUN B COUYETAHUU C BHEAYJTUTOPHOU paboOTOil C
LENbI0 OPMUPOBAHUS U PA3BUTHSI MPO(PECCUOHAIBHBIX HABBIKOB 00YUYaIOLIUXCA:

— MOJATOTOBKA, MPEACTAaBICHUE U 00CYKJIEHUE MPE3EHTAlMil Ha CEMUHApPCKUX
3aHATUAX;

— OpraHM3alMs U MPOBEJICHUE TEKYILEro KOHTPOJI 3HAHUM CTY/IEHTOB B (hopme
OJJaHKOBOT'O TECTUPOBAHUS;

— TMPOBEACHUE MWHTEPAKTUBHBIX 3aHATUM 10 MPOLEAYypEe IOATOTOBKH K
WMHTEPHET-TECTUPOBAHHUIO Ha caiftax: i-exam.ru, fepo.ru;

— HCIOJb30BAHUE HWHTEPAKTUBHBIX (OPM TEKYyUIEro KOHTpois B (dopme
ayIUTOPHOT'O U BHEAYITUTOPHOI'O HHTEPHET-TECTUPOBAHNS;

— TMPOBEACHHE MACTEP-KIACCOB AKCIEPTOB W CHEUUAINCTOB MO METOJIaM
pacueToB U KOHCTPYHPOBAHUS 000PYIOBAHUS.

VY aenbHbI BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (popMax, OIpejeieH
[JIaBHOM 1IEJBI0  00pa30BaTENIbHOM MPOrpaMMbl, OCOOCHHOCTHIO KOHTHUHIEHTA
oOydJarommxcss W cojiepkaHueM aucHuiuiuHbl «KoHcTpyupoBanue u pacuer
AJIEMEHTOB 00OpYyJIOBaHUS» HM B II€JIOM MO AUCHUIIHHE cocTaBisger 950%
ayAUTOPHBIX 3aHATUMN.

6. OueHoYHbIE CPEACTBA /sl TEKYIIEro KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAUMHU 110 UTOraM OCBOEHUS JUCHUIJIMHBI U Y4eOHO-
MeTOAHYECKOe 00ecneYyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB.

B mpomecce oOydyeHUS UCMONB3YIOTCS CIEIYIOMIUE OIEHOYHBbIE (HOPMBI
CaMOCTOSITEIbHOM pabOThl CTYACHTOB, OIIEHOYHBIE CPEACTBAa TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIUN:

- TIOJTrOTOBKA K BBIMIOJHEHUIO PACUETHBIX 3aJJaHUM U UX 3allUTa,
- KOHTPOJIb 3HAHUH MPU TOMOIIIH TECTOB.

OOpa3ipl  TECTOBBIX 3aJaHUi, TEMAaTHKa pACYETHBIX pabOT W BapHAHTHI

3aJlaHn, BAPUAHTHI 9K3aMEHAIIMOHHBIX OMJIETOB, MPUBEICHBI B IPUIIOKECHHUH 2.



6.1. ®oH/1 OLIEHOYHBIX CPEACTB /JIs NMPOoBeIeHHUsI MPOMEKYTOUHON aTTecTAlNU
00y4aIMXCcs M0 JUCHUIITIMHE (MOYJIIO0).

6.1.1. IlepeyeHb KOMINETEHIUI ¢ YKA3aHHEM ITANOB UX (POPMUPOBAHUSA B
npouecce 0CBOEHHsI 00pa30BaTeJbLHONH MPOrPaMMBbI.

B pesynbpTare OocBOEHUS TUCHUIUIMHBI (MOIYJs1) (DOPMHUPYIOTCS CIIEIYIOIIHNE
KOMITCTCHITUH:

Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHON NPOrPaMMbl 00y4aI0IIHIACA
KOMIIETeHIIH U A0JIKeH 00J1a1aTh

- CIOCOOHOCTDH MPOBOJUTH MaTEMATUYECKOE MOJECITUPOBaHHE
OTJEIBHBIX CTAAUM U BCETO TEXHOJIOTMYECKOIO IIpoLecca, ¢
IIK-16 WCIIOJIb30BaHUEM CTAHIAPTHBIX AKETOB ABTOMATU3UPOBAHHOTO
pacyeTra ¥ IPOEKTUPOBAHUS

B npouecce ocBoeHus 00pa3zoBaTeIbHON IPOrpaMMbl TaHHBIE KOMIIETEHIIMH, B
TOM YHCJI€ X OT/AEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATAMHO B XOAE OCBOCHHS
OOy4arolMMHUCS JUCUUIUIMH (MOJyJiel), MpakTUK B COOTBETCTBUM C Y4YEOHBIM
IUTAHOM M KaJICHJApHBIM rpaguKkoM yueOHOTO mpoliecca.

6.1.2. Onucanue nokasareyel 1 KPUTEPUEeB OLICHNBAHUS KOMIIETCHIM,
(popMupyeMBIX 110 HTOTAaM OCBOCHMS TUCHUILINHBI (MOAYJIs1), ONMCAHME KA
OLlCHUBAHMS.

[TokazarenemM OIlEHMBaHUSI KOMIIETCHIIMA HAa pPa3duYHBIX J3Tanax ux
dbopMupOBaHUsI ABJSIETCS JOCTIKEHUE O0YYarOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB
0o0y4eHUs MO JUCHUILIUHE (MOJIYIIIO).



IIK-16 - ctoco6HOCTh MPOBOIUTH MATEMATUUECKOE MOICIIUPOBAHUE OTJEIBHBIX CTAAUN U
BCEr0 TEXHOJIOTUYECKOTO MPOIECCa, C UCITOJIb30BAHUEM CTAHIAPTHBIX MMAKETOB
ABTOMATU3UPOBAHHOI'O PACYETA U TPOECKTUPOBAHUS

Kpurepun onieHuBaHus

ITokazareub
2 3 4 5
3HATH: OO6yuaromuiics OO6yuarommuiics Obyuaromuiics OO0yuarommiics
- OCHOBHEIC JEMOHCTPUPYET JTEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
TpeGoBaHus, | [IOJHOC  OTCYTCTBUE | HEIHOJHOE 4aCTUYHOE MOJIHOE
npeabsBiIseM | WM  HEIOCTaTOYHOC | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
bIE K COOTBETCTBHUE CIIEIYIOIIMX 3HAHUM: | CIEAYIOIUX 3HAHUM: | CIeAYIOLIUX
KOHCTPYKUHUS CJICAYIOIIUX 3HAHUIL: OCHOBHBIC OCHOBHBEIC 3HAHMI:
M OCHOBHBIE TpeOoBaHUS, TpeOoBaHUS, OCHOBHBIE
XUMHYeckoro | TpeOoBaHMs, MpEAbSIBISIEMBIC K MIPEAbSIBISIEMBIC K TpeboBaHMs,
obopynoBany | IIPEABABIAEMbBIC K KOHCTPYKIHUSAM KOHCTPYKIUSIM npeIbsBIseMbIe K
S1; TIOPSIIOK KOHCTPYKIUSAM XUMHUYECKOTO XUMHUYECKOTO KOHCTPYKITUSIM
TpoBeJieHUss | XMMHYECKOro 00opynoBaHUs; 000pynoBaHus; XUMHYECKOT0
pacyeToB npu O6OPYI[OB21HI/I$I; MOPAIOK MPOBECACHUA MMOPAA0K O6OPYI[0BaHI/I$I;
IPOEKTHPOBa | IIOPSIOK IPOBE/ICHHS | PACUCTOB IPH MIPOBECHUS MOPSTIOK
HUM, pacyeToB npu MIPOCKTUPOBAHUY; pacyeToB npu MIPOBEICHHUS
COBpEMeHHBbIe | IPOCKTUPOBAHNN; COBPEMEHHBIE METO/IbI | IPOECKTUPOBAHNH; pacyeToB Mpu
METOIbI COBPEMEHHBIC pacyeTa Ha MPOYHOCTb | COBPEMEHHBIE MIPOCKTUPOBAHUH;
pacuera Ha METO/IbI pacuera Ha 3JIEMEHTOB METOJIbI pacueTa Ha | COBPEMEHHBIE
IPOYHOCTD MPOYHOCTH KOHCTPYKIIUH; MIPOYHOCTH METO/Ibl pacueTa Ha
3JIEMEHTOB AJIEMEHTOB Jomyckatorcs AIIEMEHTOB MPOYHOCTH
KOHCTPYKIMH. | KOHCTPYKIIUH. 3HAYUTEIbHbIE KOHCTPYKIIUU; 3JIEMEHTOB
OLIMOKH, TPOSBISETCS | HO JOMYCKAIOTCs | KOHCTPYKIIUH,
HEJIOCTAaTOYHOCTh HE3HAYUTEIbHbBIE CBOOOJTHO
3HaHHI>i, 1o paRy OH_II/I6KI/I, OIepUpyeT
nokasarenef, HETOYHOCTH, MpPHOBPETEHHBIMH
oOyuaroruiics 3aTPYHEHAS  TPH | oo
WCIIBITHIBACT AHATUTHYECKUX
3HAUYUTEIbHbIE onepanusx.
3aTPyAHCHUS pu
ONEepPUPOBAHUU
3HAHUSMH ~ TIPH X
MEPEHOCE Ha HOBBIC
CUTYaIl1H.
yMeTh: OO6yuarommiicst He OO6yuarommiics OO6yuaromuiics OO6yuaromuiicst
- yMEET WU B JEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
KOHCTPYHPOB HEJIOCTaTOYHOMN HETIOTHOE YACTUYHOC TTOJTHOE
aTh CTENEHU yMEET COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
XUMHYeckoe | KOHCTPYHPOBATh CIeYIONINX YMEHHUI: | CIEeIYIONTUX CIIETYIOIINX
obopyosarn | XMMAECKoe KOHCTPYHPOBAaTh YMEHUM: YMEHUM:
e 3 o0opynoBaHUE U3 XUMUYECKOE KOHCTPYHUPOBATh KOHCTPYHPOBATh
Pa3IMYHBIX Ppas3IMYHBIX obopynoBaHue u3 XUMHUUYECKOE XAMHYECKOE
KoHCTpykipo | KOHCTPYKIHOHHBIX | PA3THTHBIX 0060py0BaHKE U3 0060pyI0BaHKE U3
HHBIX MaTepHuajioB C YU4€TOM | KOHCTPYKIIMOHHBIX




MaTepHajoB ¢ | TpeOOBaHUI MaTEpUAJIOB C YUETOM | Pa3JIMYHBIX Ppa3InYHBIX
ydcToM JeHCTBYIOLICH TpeOOBaHMH KOHCTPYKLMOHHBIX KOHCTPYKIIMOHHBIX
Tpc36OBaHI/H71 HOPMATHBHO- NN CTBYIOLIEH MaTepHasIoB ¢ MaTepuasos ¢
JCHCTBYIOE | TEXHUMECKOH HOPMATHBHO- yaeroM TpeGoBammii | yueroM
71 JOKYMEHTAIUH; TEXHUUYECKON . . .
HOPMATHBHO- | BBIIOJIHATH PacyeThl | JOKYMEHTAIUU; ACUCTBYIOLICH B (360BaHHH 5
TEXHUUYECKON | 3JIEMEHTOB BBIMOJIHATH pacueTsl | HOPMATHBHO- ACUCTBYIOLICH
JOKYMEHTAly | XUMHUYECKOIO 3JIEMEHTOB TEXHUYIECKON HOPMATHUBHO-
U; BBITMIOJHATH | 000OPYIOBaHUS C XUMHUYECKOTO JIOKyMEHTAIUH; TEXHUYECKON
pacqCThI TIPUMCHCHHEM 00opyoBaHHus ¢ BBINOJIHATD PACUEThl | JOKYMEHTAIUH;
AJIEMEHTOB KOMIIBIOTEPHOU NPHMEHEHHEM N — BEILONHSTE
XUMUYECKOTO | TEXHUKH. KOMITBIOTEPHOU
N —— TEX UKL XUMHUYECKOTO pacueTsl
qc JlomyckaroTes 00opymoBaHus ¢ 9JIEMEHTOB
IIPUMEHEHUEM 3HAQ4YUTEIIbHBIC IIPUMCHCHUCM XHMHHECKOrO
KOMITBIOTEPHO OLIMOKH, TIPOSIBJIICTCS] | KOMIIBIOTEPHOM o0opyoBaHus ¢
A TEXHUKH. HEJO0CTAaTOYHOCTH TEXHUKU. IIPUMEHEHUEM
yMeHHH, 1o pAny VMeHHsT OCBOCHBI, KOMIIBIOTEPHOI
TIokasateict, HO JIOIYCKarTCs TEXHUKH.
oOyuaromuiics
ACTBITHIBACT HE3HAYUTEIJIbHbIE CB000HO
3HAYUTEIbHBIE omnoKw, OneprpyeT
3aTpyaHEHUS TIPU HETOYHOCTH, npruoOpETEHHBIMU
ONEepUPOBAHUU 3aTpyAHECHHS TIPU YMEHUSIMH,
YMCEHUAMH IIPH UX AHAIUTUYECKUX MIPUMEHSIET UX B
MIEpEHOCE Ha HOBbIE oTepaIusXx, CHTYaIMAX
chTYyauum. MEPEHOCE YMEHUI Ha | MOBBIILIEHHON
HOBBIE, CJIO’)KHOCTH.
HECTaH/IapTHbIE
CUTYallUH.
BJIA/IETh: Ob6yuatomuiics  He | OOyuaromuiics OO6yuaromuiics OOyuaromumiicss B
- METOJaMH | BIaJeeT WIH B | BIAJACET B HEIOJHOM | YaCTUYHO BJaleeT HOJTHOM  o0beMme
IPOEKTUPOBa | HEJIOCTATOUYHOMN o0Bbeme METOJIaMH | METOJaMH BJIa/IeeT
HUs (pacuera | CTeTeHU BIIAJIEET | IPOEKTUPOBAHMUS IIPOEKTUPOBAHHUS METOIAMHU
" METOoAaMHU (pacuera u | (pacuera U | IPOEKTUPOBAHUSA
KOHCTPYMPOB | IPOEKTUPOBAHUS KOHCTPYUPOBaHMS), KOHCTpyHpOBaHus), | (pacuera u
aHus), (pacuera U | DKCIUTyaTaluu U | DKCIUTyaTaluu U | KOHCTPYHPOBAHUS)
9KCIUTyaTald | KOHCTPYHPOBAHUS), U3TOTOBJIEHUS U3TOTOBJICHUS , OKCIUIyaTaluu |
U U | DKCIUTyaTaluu U | BJIEMEHTOB AIIEMEHTOB U3TOTOBJICHUS
W3TOTOBJIEHUSI | U3TOTOBJICHUS TE€XHOJIOTMYECKOI0 TE€XHOJIOTUYECKOTO JJIEMEHTOB
3JIEMEHTOB 3JIEMEHTOB o0opynoBaHus c | o0opynoBaHus C | TEeXHOJIOTMYECKOTO
TEXHOJIOTHYEC | TEXHOJIOTMUYECKOTO YUETOM JEUCTBYIOUIEH | ydETOM o0opynoBaHUSl  C
KOTO o0opymoBaHUs C | HOpMaTUBHO- JIEUCTBYIOIEH YYETOM
000pYyJIOBaHU | yYETOM TEXHUUYECKON HOPMAaTUBHO- NeNCTBYIOLIEN
g C Y4YEeTOM | JEHCTBYIOLIEH JIOKYMEHTAIUH; TEXHUYECKON HOPMAaTUBHO-
JNENCTBYIONIE | HOPMaTHUBHO- JIOTIYCKAIOTCS JIOKYMEHTAlL1H. TEXHUUYECKON
171 TEeXHUYECKON 3HAYUTEIbHBIC HaBpiku  OCBOEHBI, | TOKYMEHTAIUH.
HOPMAaTHBHO- | JOKYMEHTAIIUH. OLIMOKH, TPOSIBIAETCS | HO nonyckatorest | CBo6oaHO
TEXHUUYECKOH HEJ0CTaTOYHOCTh HE3HAYUTENIbHbIE MIPUMEHSIET




JIOKyMEHTaI! BIIQJICHUS HABBIKAMH | OIIUOKH, HOJTyYEHHbBIE
178 10 psiAy MOKa3aTesel; | HETOYHOCTH, HaBBIKM B CHTYya-
o0yyaromuincs 3aTPpYJHEHUS]  TPU | LUSAX [TOBBIIIEHHOU
WCIIBITHIBAET AHAITMTUYECKUX CJIO’)KHOCTH.
3HAUUTENbHbIE onepanusx,
3aTpyAHECHUS P | IEPEHOCE YMEHMI Ha
IIPUMEHEHUH HABBIKOB | HOBBIE,
B HOBBIX CUTYallUsX. HECTaHJapTHbIE
CUTYallUH.
[Ixan1 OOCHHUBAHUA PC3YJILTATOB HpOMC)KYTOqHOﬁ arrecrallumy " HX
OITMCaHUs.

dopMa IPOMEKYTOYHOM aTTeCTAIUN: IK3AMEH.

[TpomexyTounas arrectanusi oOydaromuxcs B (GopMe dK3aMeHa MPOBOAUTCS
MO0 pe3yJibTaTaM BBITIOJIHEHUS BCEX BHUIOB Y4e€OHOM pabOThI, MPEeayCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOW JUCHUIUIMHE (MOJYJI0), MPU STOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYLIEro KOHTPOJIs YCIEBAaeMOCTM B TedeHue cemectpa. OleHka
CTEMEHU JOCTHXKEHUS OOYyUYaroNIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYy4EeHHUsS IO
JTUCUUIUIMHE (MOJYJI0) TPOBOAMUTCS TNPErojaBaTeseM, BEIYIIUM 3aHSATHS [0
JTUCHUTUIMHE (MOJTIYJII0) METOJIOM IKCIIEPTHOM olleHKH. [lo uroram mpoMexyToyHoM

arrecraguu 110 AMCHOUINIMHC (MOI[YJIIO) BBICTABJIKICTCA  OLCHKA «OTJIIHMYHO»,
«XOopomo», «KyOJOBJIICTBOPHUTCIbHO» WIHN «HCYIOBJIICTBOPUTCIBHO.
K HpOMe)I(YTOqHOﬁ aTTcCTalnun AOITYCKaroTCsA TOJIBKO CTYACHTHI,

BBITNIOJIHUBIIINE BCE BUJIbI yU€OHOM pabOThI, MPeyCMOTPEHHbBIE paboueii mporpaMmMon
no pucuuminie «KoHCTpynpoBaHUe U pacyeT 3JeMEHTOB 000pyAOBaHUs (MPOLLIH
IPOMEKYTOYHBIH KOHTPOJIb, BHITIOJHHIIN pacueTHO-Tpaguueckue padoThl).

HIkana oueHuBaHusI Onucanue
Breimonnenst  Bce  BuABI  yuyeOHOW  paboTHI,
pPEeNyCMOTpEeHHbIE ~ y4eOHBbIM  TuIaHoM.  CTyneHT
JNIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMCHUMU,

HaBBIKOB TPUBEJIEHHBIM B TaOJMIaX IOKa3aTesei,
Ot onepupyeT NpPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/IﬂMI/IV,
HaBBIKAMU, IPUMEHSIET UX B CUTYalHSIX IOBBIIIECHHOU
cinoxkHocTH. Ilpu 3TOM MOryT OBITH JOMYUIEHBI
HE3HAYUTEIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyIHEHUS
P aHATUTUYECKUX ONEpalusaX, NEPEHOCE 3HAHUN M

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIlUU.

BrinosHeHbI BCE BUBI yaeOHOI paboTEHI,

Xopo1o OpeIyCMOTpPEeHHble  y4eOHbIM  I1aHoM  CTyaeHt

JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,




HaBBIKOB TIPUBEACHHBIM B TaONMIAX IOKa3aTeseH,
OnepupyeT MNPUOOPETCHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBblkamu. [lpm 3TOM MOryT OBITH JOIYIICHBI
OIIUOKH, HETOYHOCTH, 3aTpyAHEHUS npu
AQHAJIMTUYECKUX OIepalusX, IEepeHOCe 3HaHUU ¢
YMEHUM Ha HOBBIC, HECTaHAAPTHBICE CUTYalHH,
WCTIPABJICHHBIC NP MIOBTOPHOM OTBETE.

Y I0BJIETBOPUTEIIBHO

BeimonHensl  Bce  BHABI  y4yeOHOW  paboTHI,
MPEayCMOTPEHHbIE ~ y4eOHBIM  MIaHoM. CTyneHT
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM,
YMEHUH, HaBBIKOB NPHUBEACHHbIM B  TaliauIax
noka3aTesel, JIOIMYyCKAaloTCsl 3HAuWTElIbHBIE OIIMOKH,
IPOSBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHN, HABBIKOB 110
pany IIOKa3aTelleH, CTYJEHT UCIIBITBIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TPU  ONEPUPOBAHUH
3HAHUSIMM M YMEHUSIMU NPU UX [EPEHOCE HAa HOBBIE
CUTYALIHH.

HeynoBneTBopuTenbHO

He BbimonHeH oauH win 0ojiee BUAOB Yy4eOHOM
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  ILJIAHOM.
CTyaeHT JAEeMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HaHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0IMIaX
nokaszaTesel, JOMYyCKAaroTCsl 3HAuWTEIbHBIE OIIMOKH,
IPOSIBIISIETCS] OTCYTCTBUE 3HAHUN, YMEHU, HABBIKOB 110
pany NIOKa3aTelleH, CTYICHT UCTIBITHIBACT
3HAUUTENbHbIE  3aTPYJHEHUS TPU  ONEPUPOBAHUU
3HAHUSIMM M YMEHUSIMU NPU UX [EPEHOCE Ha HOBBIE
CUTYALIHH.

@oHaBI OLIEHOYHBIX

nporpamme.

CpPeACTB NMpeACTABJEHbl B NpUJIOKeHMH 1 k padouei

7. YueOHO-MeTOAN1YECKOE U HH(POpPMALIMOHHOE ob0ecrneueHue

AUCIUILIHHBI

1. Mammebpl ¥ anmapaTbl XUMHYECKHX IIPOM3BOJICTB: YUeOHOE IocoOme s
By30B/A.C. Tumonun, b.I'banaun, B.S.bopme u nap./ Ilom oOme# pen.

A) oCHOBHas JIUTEpaTypa:

A.C.Tumonuna.-Kanyra:M3gatensctBo H.®d.boukaperoii.2008.- 872




2. Tlonukapor W.W., Taitnyumma M.I. MamuHbel W anmapaTbl XUMHYECKHX
NpOU3BOJACTB U HedTenepepaboTku: YueOuuk.-U3n. 2-e mepepab. U  JOIL-
M.:Anbda-M,2006 — 608 c.

3. Tumonun A.C. OCHOBBI KOHCTPYHUPOBAHHS W pacdeTra TEXHOJOTHYECKOTO M
npouyHocTHoro obopynoBanus. T. 1 — Kamyra: M3marensctBo H.Boukapesoid,

2001 r. =990 c.

b) nononHuTenbHas IUTEpaATypA:

1. Muxanes M.®., TperbsaxoB H.II., Munbuenko A.M. u gp. Pacuer wu

KOHCTPYHPOBAaHME MaAIIMH W annaparoB XUMUYECKUX IPOU3BOJCTB. —
Mammnnoctpoenue, 1984. — 301 c.

B) IPOrpaMMHOe o0eclieYeHue U MHTePHeT-Pecypcehl:
[Mporpammuoe obecnieuenue: [Iporpamma MathCAD.
HNuTepHeT-pecypchl  BKIIOYAIOT ~ y4eOHO-METOJIUYECKHE  Marepuaibl B
AJIEKTPOHHOM BHJIE, MIPEACTABJICHHBIC Ha caiiTe http://mospolytech.ru B pazmene
«bubnuorexa»

BapI/IaHTI)I KOHTpOJIBHBIX Ba,Z[aHI/Iﬁ 10 JUCIHUIIIINHE HpG,Z[CTaBJIeHBI Ha caﬁTax:
http://i-exam.ru, http:// fepo.ru

8. MaTepHaJH)HO'TeXHH‘IeCKOC o0ecrneueHye TUCHUILINHBI.

Jlekiiuu ¢ TPUMEHEHHEM MYJbTUMEIUUHOTO O0OpYIOBaHUSI MPOBOJATCS B
aynuropusax 4409 nwimm 4410. [IpakTnyeckue U CeMUHAPCKUAE 3aHIATUS MMPOBOASATCS B
aynmutopun 4408 ocHalmEeHHOW HEOOXOJUMBIM KOJIMYECTBOM IEPCOHAIBHBIX
KOMITBIOTEPOB  JUIsl  BBIMOJHEHUS pacueTHbIX paboT. JlaGoparopHbie padOTHI
npoBojstca B ayautopun 4408, a takke 4102, ocHaméHHON J1abOpaTOPHBIMU U
Hay4YHO-HMCCJIEI0BATEIbCKUMU YCTAHOBKAMU.

9. Meroauyeckne peKOMeHIALMH /IJIsl CAMOCTOSITEIbHOI padoThI
CTYJAE€HTOB

CamocrosiTenbHas padoTa SBISETCS OJHUM U3 BUAOB MOJIYYEHHUS] 00pa30BaHUs
O0Oy4YaroNIMMUCS U HalpaBjieHa Ha:

® U3y4YeHHE TEOPETHYECKOr0 Marepuaia, MOATOTOBKY K JIEKIIMOHHBIM H
CEMUHAPCKUM (MIPAKTUYECKUM ) 3aHATHIM

®  BBINOJHEHNE KOHTPOJBHBIX 3aaHHI

® [IOArOTOBKA K TECTHPOBAHUIO C HCIIOJIb30BAaHHEM O0O0IIe00pPa30BaTEIHHOTO
nopTa’a.


http://i-exam.ru/

CamocrosiTenbHas paboTa CTyI€HTOB MPEACTaBIseT cOOOM BaKHEWIee 3BEHO
y4eOHOro mpoiecca, 0e3 MpaBWIbHOW OpraHu3allid KOTOPOro OOydYaroluics He
MOKET ObITh BBICOKOKBATU(UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT [OOMKEH MOMHHTh, 4YTO THPOBOJUTH CaMOCTOSITEIIbHBIC 3aHATHS
cienyeTr peryisipHo. OyeHb Ba)KHO MPUJIOKUTh MAKCUMYM YCHJIMHM, BOJIM, YTOOBI
3aCTaBUTh ceOst paboTaTh C MOJTHON HATPY3KOU C MIEPBOTO JHS.

He cnenyet oTkmansiBaTh pabOTy Takke M3-3a HEpaOOUYEro HACTPOCHHS WIIH
OTCYTCTBUSI BJOXHOBEHHUsA. HacTpoeHue HyKHO co3gaBarh camomy. lloHumanwue
HEOOXOJMMOCTH BBHITIOJHEHUS DPAOOTHI, 3HAHWE IIETH, OCMBICICHHE IEePCIECKTUBBI
0JIarONpPUSITHO BIUSAIOT HA HACTPOECHUE.

Kaxx1p1il cTyA€HT JOJDKEH caM IUIAaHMPOBAaTh CBOKO CAMOCTOSITENBHYIO padoTy,
HCXOJsl U3 CBOMX BO3MOKHOCTEH W MPUOPUTETOB. ITO CTUMYJIUPYET BBIIIOJIHEHUE
paboThl, co3maer Oosiee CIMOKONMHYI0 OOCTaHOBKY, YTO B MTOrE MOJOKUTEIHHO
CKa3bIBAETCS HA YCBOEHUU MaTepHaIIa.

BaxxHo nonHee ydyecTb 00CTOSATEIBCTBA CBOCH PabOThI, YACHUTH, UTO SIBJISICTCS
IJIaBHBIM Ha JJAHHOM 3Tare, KaKyl MOCJIeI0BATEeIbHOCTh Pa0OThl BHIOPATh, YTOOBI
BBITIOJTHUTD €€ JTY4Ille U C HAUMEHBIIMMHU 3aTpaTaMU BPEMEHU U SHEPTUHU.

JIisi mII0AOTBOPHOM paboOThl HEMAJIOBAKHOE 3HAUYEHHE HMEET OOCTaHOBKA,
opranuzaius pabouero wmecra. HykHO 100uThCsS, 4YTOOBI MeCTO palOOThl IO
BO3MOXXHOCTH OBLJIO MOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MeECTE JeiaeT ee Ooiee
M1010TBOPHOM. [IpoayKTUBHOCTh paOOThI 3aBUCUT OT MPABUIBLHOIO YEpEIOBAHUS
Tpyaa u oTAsixa. [loaToMy Kaxaple yac WM JBa CleAyeT JeiaTh nepepsiB Ha 10-15
MUHYT. BBIXOJHBIE JHU Jydllle MOCBATUTh AKTUBHOMY OTJIBIXY, 3aHATHUSIM CIIOPTOM,
NpOTyJIKaMH Ha CBEXEM BO3ayxe W T.J. Jlake mNepekiiloueHue ¢ OJHOrO BHUJA
YMCTBEHHOM paOOThI HA JPYTOi MOXKET CITY>KUTh AKTUBHBIM OTJIBIXOM.

CTyaeHT JOJIKEH MOMHUTH, YTO B MpoIlecce OOy4YEHHUS BAXKHEUIIYIO POJIb
UTpaeT camMocTosiTeNbHAs pabora ¢ KHHrod. Hayumthecs paboTaTh ¢ KHUTOM —
BOKHEHINAA 3aaya CTyJAeHTa. be3 3Toro HaBbIka OyJaeT 4Ype3BBIYAHO TPYIHO
u3y4yaThb TMPOTPaAaMMHBIM MaTepwal, MW MHOTO BpeMeHH OyAeT TOoTpayeHo
HeparmoHanbHOo. PaboTta ¢ KHUrod CkjaabiBaeTcs W3 yMEHUS T10100path
HEO0OXOJMMbIE KHUTH, pa3o0paThCsi B HHUX, 3aKOHCIEKTUPOBATh, BHIOpATh TJIaBHOE,
YCBOUTH U MPUMEHUTDH HA MPAKTHUKE.

10.MeToauuyeckue peKOMeHIaAMH ISl PenoiaBaTeJis

OcCHOBHBEIM TpeOOBaHUEM K MPEMOAABAHUIO TUCITUTIIINHBI SIBJISICTCS TBOPUYECKUM,
IPOOIEMHO-TUAJIOTOBBINA ITOAXO0/I, ITO3BOJISIOIINHA ITOBBICUTH HHTEPEC CTYACHTOB K
COJIep KaHMI0 yueOHOTO MaTepHaia.

OcHoBHast opMa M3y4deHUsS U 3aKPEIUICHUS 3HAHWK 10 JTON JUCHUIIINHE —
JICKIIMOHHAsL U TpakThdeckas. [IpenomaBarens MODKEH MOCIEI0BATEILHO BHIYUTATH
CTyJEHTaM psij JICKIU, B XOJE€ KOTOPBIX CJIEAYeT COCPEIOTOYUTh BHHUMAHHE Ha
KITFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOro MaTepuaia, a TaKkxKe
OpraHW30BaTh TMPOBEACHUE TPAKTUYECKUX 3aHATANA TaKUM o00pa3oM, YTOOBI
aKTUBM3WPOBATh  MBINUICHHE CTYJICHTOB, CTHMYJUPOBaTh CaMOCTOSTEIHHOE
W3BJICUCHHEC WMH HEOOXOAUMOW WH(OpMAIMU W3 Pa3IMYHBIX HCTOYHUKOB,



CPaBHUTEIIbHBIA  AHAJIM3 METOJOB  PEUICHUW, COIMOCTABJICHUE  IOJYYEHHBIX
pe3ynbTaToB, (POPMYIUPOBKY M apryMEHTAlUI0 COOCTBEHHBIX B3TJISIOB HA MHOTHE
CHIOpHBIE MPOOJIEMBI.

OcHOBY Y4eOHBIX 3aHSATHM MO JUCIUIUIMHE COCTaBISAIOT JIeKIMU. B mpouecce
OOy4eHHsI CTYJIEHTOB MWCIOJB3YIOTCS pPA3JM4YHbIe BHJbI y4e€OHBIX 3aHATUN
(ayIUTOPHBIX M BHEAYJUTOPHBIX): JICKIIUH, CEMUHAPCKUE 3aHATUSI, KOHCYIbTAUN U
T.1. Ha mepBoM 3aHsSTHH 110 JaHHOW Y4eOHOW NUCIMIUIMHE HEOOXOIUMO 03HAKOMHUTH
CTYACHTOB C MOPSAKOM €€ HU3YYEHHS, PACKPbITb MECTO U POJIb JUCHUIUIMHBI B
CUCTEME HAyK, €€ MPAKTUYECKOE 3HA4YE€HHE, JOBECTH 1O CTYAECHTOB TpeOOBaHHUSA
Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipr moATrOTOBKE K JICKIMOHHBIM 3aHATUAM 10 Kypcy «KOHCTpywpoBaHue U
pacyeT 3JIEMEHTOB 00OpYAOBaHUS» HEOOXOJIMMO MPOyMaTh IJIaH €ro MpoBEACHUS,
COZIEp’)KaHWE BCTYNUTEIbHON, OCHOBHOW W 3aKJIIOYMTEIIBHOW 4YacTU JIEKIIUH,
O3HAKOMMUTBCSI C BO3MOXKHBIMM HM3MEHECHUSIMU B  HOPMATHUBHO-TEXHUYECKOU
JIOKyMEHTAIlUU, HOBUHKAMU y4e€OHON U METOJAMYECKOU JTUTEPATYphl, MyOIMKAIUIMU
IIEPUOIUYECKON II€YaTh I10 TEME JIEKUMOHHOTO 3aHATHS, OIPEICIIUTh CPEICTBA
MaTepHaIbHO-TEXHUYECKOTO 00eCreueHusl JEKIIMOHHOTO 3aHSATHUS U TMOPSIOK UX
VICIIOJIB30BaHUs B XOJI€ UTCHUS JICKIIMU. Y TOUHUTH IUIAH [IPOBEACHUS TPAKTUYECKOTO
3aHATHS 110 TEME JIEKIIUU.

B xoz€e IeKIIMOHHOTO0 3aHATHS MPENOAABATENb JI0JKEH Ha3BaTh TEMY, yU4EeOHbIE
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C IIEPEYHEM OCHOBHOW M JOMNOJHUTEIBHOU
JUTEPATYPHI 11O TEME 3AHATHS.

Bo BcTynuTenbHOM YacTu JeKIMK 00OCHOBATh MECTO U POJIb U3Y4aeMOUM TEMBI
B y4eOHOM JUCHMUIUIMHE, PACKPBITh €€ MpaKkThuueckoe 3HaueHue. Eciu uurtaercs He
nepBasi JISKIHs, TO HEOOXOJUMO YBS3aTh €€ TeMy C NpeIbLAylIed, He Hapylas
JIOTUKH U3JI0KEHUs yueOHOro MaTepuania. JIeKiuio cieayer HauuHaTh, TOIBKO YETKO
0003HauuB €€ XapakTep, TeMy WU KPYyr TeX BOMPOCOB, KOTOphIE B €€ Xoae OyayT
PacCMOTpPEHBI.

B ocCHOBHOW 4YacTu JEKIMU CJIEAyeT pacKpbhIBaTh COJEp)KaHUE Y4YEOHBIX
BOIIPOCOB, AKIIEHTUPOBATh BHUMAHHUE CTYJEHTOB HAa OCHOBHBIX KaTE€rOpHsX,
SBJICHUSIX M TIpoIleccax, OCOOCHHOCTSX HMX MpoTeKaHus. PackpblBaTh CyIIHOCTh H
COJIep>KaHME PA3TUYHBIX TOUYEK 3PEHUS U HAYUYHBIX MOAXO0J0B K OOBSICHEHUIO TEX WU
WHBIX SIBJIEHUN U mpoueccoB. CleayeT apryMeHTUPOBAHO 00OCHOBATH COOCTBEHHYIO
MO3UIMI0 IO CHOPHBIM TEOPETHYECKUM Borpocam. [IpuBoauts npumepsl. 3agaBaTh
[0 XOAY M3JI0KEHUS JIEKIMOHHOIO MarTepuajia pUTOPUYECKHE BOIPOCHI U CaMOMY
JlaBaTh HA HUX OTBET. DTO CMOCOOCTBYET AKTUBU3AIIMHU MBICIUTEIHHON AESATEIbHOCTH
CTYJCHTOB, MOBBIIICHUIO HMX BHUMAaHUS M HMHTEpeca K MaTrepuany JCKIUU, €€
comepxkanuto. [lpermogaBarens MODKEH PYKOBOIUTH palbOTOW CTYJIEHTOB TIO
KOHCIIEKTUPOBAHUIO JIGKITMOHHOTO Marepuaia, TMOJYepKUBaTh HE0OXOAMMOCTh
OTpPaXEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOXKEHUN U3y4aeMOU TeMbl, 0CO00 BBIJEISS
KaTErOpUMHBIN anmnapar.

B 3akmrounTenbHOM 4YacTH JIEKIIMA HE0O0Xoaumo chopMyIupoBaTh oOIIHE
BBIBOJIBI 10 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOIPOCOB, MOCTABICHHBIX B
aexkuuu. OOBSABUTH TUIAH OYEPEIHOIO CEMHUHAPCKOTO WJIM JIA0OPATOPHOIO 3aHSTHS,
JaTh KpPAaTKUE PEKOMEHJAIMU 10 TMOATOTOBKE CTYJEHTOB K CEMHUHApPY WIN



nabopaTtopHoii pabore. OmnpeaenuTb MECTO U BpeMs KOHCYJIbTAllUM CTYACHTaM,
MIOKEJIaBUINM BBICTYIIUTh HA CEMUHAPE C JOKJIaJAaMu U pedepaTaMu IO aKTyalIbHbIM
BOIIPOCaM 00CYK/1aeMON TEMBI.

[lenb mpakTUYECKUX 3aHATUHA OOECIEYUTh KOHTPOJIb YCBOCHHUS Y4eOHOTO
MaTepHuaia CTyJeHTaMH, pacUIMpeHne U YriyOJeHrne 3HaHWW, MOJYYeHHBIX UMHU Ha
JeKIUSAX M B XOJIe CaMOCTOSATeNbHOM paboThl. [loBbimieHne 3¢p¢HeKTUBHOCTH
NPAaKTHUECKUX  3aHSATHM  JOCTUTAeTCd TOCPEACTBOM  CO3JaHUSI  TBOPYECKOU
0OCTaHOBKH, pacrojiarariiei CTyJICHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3IJIS0B U
CYXJICHHI 1O 00CYKIaeMbIM BOIIPOCAM, KEJIAHUIO Y CTYIEHTOB OpaboTaTh y TOCKU
IIpU PEIICHUH 3a/ad.

[Tocme KaXaoro JIEKIMOHHOTO W TPAKTHUYECKOTO 3aHATHS  ClenaTh
COOTBETCTBYIOIIYIO 3allUCh B )KypHAJIaX ydeTa IMOCEUIaeMOCTH 3aHATHH CTYACHTaMH,
BBISICHUTB Y CTApOCT YU€OHBIX TPYIII MPUUUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUSX.
[TpoBOAUTH IPYIIIOBBIE U UHIMBUYaJIbHbIE KOHCYJIBTALUU CTYIEHTOB IO BOIIPOCAM,
BO3HUKAIOIIMM Y CTYJIEHTOB B XOJI€¢ UX MOJTOTOBKU K TEKYIIEH U MPOMEKYTOUHOU
aTTecTaluy Mo y4eOHON AUCLMIIIMHE, PEKOMEHI0BATh B IIOMOIIb Y4€OHbIE U APYTUE
MaTepuabl, a TAKKE CIIPABOYHYIO JTUTEPATYPYy.

N3ydeHne TUCIUILIMHBI 3aBEPIIACTCS IK3aMEHOM.

[IpenogaBaTenb, MPUHUMAIOIINN SK3aMEH, TUYHO HECET OTBETCTBEHHOCTH 32
MPAaBHJILHOCTH BHICTABJICHUS OIICHKH.



[Iporpamma cocTaBlieHa B COOTBETCTBUH ¢ DeepalibHBIM TOCY1apCTBEHHBIM
oOpa3oBaTeIbHBIM  CTAHIAPTOM  BBICIIETO OOpa30BaHHMS 110  HAIPaBJICHUIO
IMOATOTOBKH cnermaiuctoB  18.05.01 - «XumMuuyeckass TEXHOJIOTHSA
IHEPrOHACBHIIIEHHBIX MATEPHATIOB Y W3AeTHIN.

[Iporpammy coctaBui:

JOIEHT, K.T.H. /E.}O. Bapanosa/
JIOLIEHT, K.T.H. /A.C. Cokoiio/
npodeccop, 1.T.H. /ML.T". JlaryTkun/

[Iporpamma yTBepxkaeHa Ha 3acenanuu kadenper “AOuATIT” « _26_ » 08
2020 r., mpotokoi Ne 1.

3aBenyromuii kadeapoi
npodeccop, 1. T. H. /M.B.I"enepaios/

PykoBoauTenb 00pa3zoBaTenbHON
MPOTPaMMBI K.T.H. /H.C. TpyTHEB/



Ipunoocenue 1 x
. . paboueii npozpamme
MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHNMS POCCUUCKOU ®EJEPALIIN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIIET'O OBPAZOBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Cneyuanvnocms: 18.05.01 «Xumuueckas mexnono2us sHepeOHACLIUEHHBIX MAMEPUATO8 U
uzoenuiiy
OIl (cneyuanuzayus): «AemomamuzuposaHnoe nPouU3800CME0 XUMULECKUX NPEONPUSIULLY
Dopma 0byuenus: ounas
Buo npogheccuonanvroui oeamenbHocmu. npou3800CmMEeHHO-MEXHOI02UYECKAs, OP2AHUZAYUOHHO-
VAPAGIEHUECKAsl, HAYYHO-UCCIe008aAMeNbCKAsl, NPOEKMHASA, IKCHEPMHAsL

Kageopa: «Annapamyproe ogpopmnenue u asmomamuszayusi mexHoI02U4ecKux npou3e00Ccme»

@OH/] OHUEHOYHBIX CPE/ICTB

110 JTUCHHUITVINHE

Koncmpyuposanue u pacuem snemenmoe 000pyooeanus

Cocrag: 1. [1actiopt poHa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJCTB:
IK3amenayuoHHwvle OuIemobl

Dono mecmosvlx 3a0aHUl

Cocmaeumeinn'.

bapanosa E.IO., Cokonos A.C., lazymkun M.I.

Mockea, 2020 2



MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUHA

Taomuma 1

I[HCIII/IHJIHHEI «KOHCprI/IpOBaHHe H pacyeT 3JIEMEHTOB oﬁopyszaHml»

dI'OC BO 18.05.01 — «XuMuueckas TEXHOJIOTHS SHEPTOHACKIIICHHBIX MAaTEPUAIOB M U3ICTTUI

B mporecce ocBoeHMs TaHHOM NUCIMIUIMHBI CTYAEHT (DOPMHUPYET M IEMOHCTPUPYET CICTYIONTNE PO(HEeCCHOHATBHBIC

KOMIETCHIINU
TexHnonorus dopma Crenenun ypoBHEU
Komnerentmu [lepeueHb KOMIIOHEHTOB (dbopMUPOBaHUS | OIEHOYHOTO | OCBOCHHUS KOMIETCHIIHH
KOMIETECHIIUN CpeaCcTBa
Nunexc | PopmynupoBka
- CITOCOOHOCTH 3HATH: JIEKLIAH, I, T, VO | ba3oBelii ypoBeHb:
IIPOBOJIUTH - OCHOBHBIE TpeOOBaHMS, CaMOCTOATEIb- BOCIIPOU3BOZCTBO
IIK-16 | maremaTnueckoe NPEABABIEMBIC K Has pabora, TIOJTYy4CHHBIX 3HAHUH B

MOJEIUPOBAHUE KOHCTPYKLHSAM XUMHUYECKOTO CEMHUHAPCKUE XOA€ TCKYLIETO
OTJIETBHBIX CTAAUN | 000PYI0BAHUS; TOPSIAOK 3aHATUA KOHTPOJIA .
U BCETO MPOBE/ICHUS PACUETOB MPH HoBbimenHbIi ypoBeHb:
TEXHOJOTUYECKOTO | IIPOEKTUPOBAHUH; COBPEMEHHBIE HPAKTHIECKOC
npolecca, ¢ METOIBI pacyeTa Ha MPOYHOCTh TIPUMCHCHHC HOTYHCHHBIX
UCIIOJIb30BaHUEM 3JIEMEHTOB KOHCTPYKIIHH; 3HaHWUH B TIPOLIECCe
CTaHJapPTHBIX yMeTh: IIOATOTOBKH K
IIaKETOB - KOHCTPYHUPOBATh XUMUUECKOE CEMUHApaM, K
ABTOMATU3MPOBAHH | 0OOPYIOBAHUE U3 PA3IUYHBIX nabopaTopHBIM paboTam
Oro pacuera u KOHCTPYKIIMOHHBIX MaTEPHUAJIOB C
MIPOEKTUPOBAHMUS y4eToM TpeOoBaHUI

JNEUCTBYIOIIEH HOPMATUBHO-

TEXHUYECKOHN TOKyMEHTAaLUU;

BBITIOJTHATH PACUYETHI JIEMEHTOB

XUMHUYECKOTO 000PYI0BaHUS C

IPUMEHEHUEM KOMITBIOTEPHOMN




TEeXHUKHU;
BJIA/I€Th:

- MeToJaMH MPOEKTUPOBAHUS
(pacuera U KOHCTPYHPOBAHHUS),
AKCIUTyaTallid W M3rOTOBJICHUS
AJIEMEHTOB  TEXHOJOTUYECKOIO
000opynoBaHUs c y4eTOM
NEUCTBYIOIIEN HOPMaTUBHO-
TEXHUYECKOUN TOKYMEHTAITUH.

**- CokparieHust GopM OIIEHOYHBIX CPENCTB CM. B IpuiioxkeHnu 2 Kk PII.




Hepeueub OUEHOUYHbIX cpe@cms no Oucuunﬂuue
Koncmpyuposanue u pacuem 3iemenmos 060pyooeanus

Ipunooicenue 2

K paboueii npozpamme

HanmenoBanue IIpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTuka OeHOYHOTO OLICHOYHOT'O CPE/ICTBA B
OoC CpelcTBa CpeacTBa ®OC
CoBMecTHast JEeSITEIbHOCTD TPYIIIbI
00y4JaroInXCs u MeAaroruyeckoro
[paboTHHKA 1oJt yIpaBIECHUEM
Tlenoast u/unn Mearoruyeckoro  paboOTHHKA C  IICJIBbIO Tema (npobGiema),
1 poreBas urpa pemeHusi y4eOHbIX U TpPOPECCHOHATBHO - KOHLCTILNS, POIIH 1
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOIO | OXKHMIAEMBIH PE3yIbTaT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOJIEMHOM KaXJI0# urpe
cutyanuu. [lo3Bonser oneHUBaTh yMEHUE
QHAJTM3UPOBAaTh W pEIIaTh  THUIIUYHBIC
npodeccuoHanbHbIC 3aJa4u.
[IpoOnemMHoe  3amaHwe, B  KOTOPOM
oOydaromemMycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3aIaHus JJIs PEIICHUs Kelc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3a/1auu
HEOOXOIUMYI0 Il pEeUIeHHs  JaHHOU
poOJIEMBI.
Kpyrsbiii cror, OneHouHble  cpelncTBa,  mo3Bosisgone | IlepeueHb MMCKYCCHOHHBIX
BKIIOYMTH  OOy4aromuXcs B IPOIECC TEM JUTSI TPOBEACHUS
3 HOHQEEI;ZC;IZEHW 00CYX/IEHUs! CIIOPHOTO BOMNPOCa, MPOOIEMbl  [KPYTJIOTO CTOJIA, TUCKYCCHUH,
z[e6a;TLI ’ M OIICHUTh WX YMEHHE apryMEHTHpPOBATbH MOJIEMHKH, JUCITYTA,

COOCTBEHHYIO TOUKY 3pEHHUS.

11ebaToB
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PaznoypoBHeBbIE
3a/1a4uM U 3aJJaHus

(P33)

PaznnyaroT 3aa4yn ¥ 3a0aHUS:

a) pEerPOYKTHBHOTO YPOBHS, MTO3BOJISIFOIIINE
OLICHMBAThb W JUArHOCTHPOBATh 3HAHUE
(bakTHUECKOTO MaTepuaia (6azoBbIE
MOHSTHSI, AITOPUTMBL, (AKTh) U YMEHHUE
MPABWJILHO  KCIIOJIB30BaTh  CIICIUATIbHBIC
TEPMHUHBI U TOHSTHS, Y3HaBaHHE OOBEKTOB
M3y4eHHs B paMKaX OINPEIEICHHOT0 pa3zaena
TUCITUTUINHBI;

0) PEKOHCTPYKTUBHOTO YpPOBHS,
[03BOJISIIOIIINE OILICHUBATh U
TUArHOCTHPOBATh YMEHUS CHHTE3HPOBATh,
AHAJTM3UPOBATh, 00001aTh (AaKTHUECKUN U
TEOPETUUECKHI MaTepuan c
(bopMyIMpOBaHHEM KOHKPETHBIX
BLIBOJIOB,  YCTAHOBJIGHHEM  MPHYHUHHO-
CIICICTBCHHEIX CBSI3CH;

B) TBOPUYECKOTO YpOBHS,
MO3BOJISIONINE OIEHUBATH u
TUAarHOCTUPOBaTh YMEHHUS, WHTETPUPOBATH
3HAHUS Pa3IUYHBIX obmnacrei,
ApryMEHTUPOBAaTh  COOCTBEHHYIO  TOYKY
3PCHHUSL.

Kommiekt pasHOypOBHEBBIX
3aJ1a4 ¥ 3aJaHui

PacuetHo-
rpaduueckas padbora
(PTP)

CpeAcTBO NPOBEPKHM YMEHUN TNPUMEHSTh
[MOJTy4EHHBIE 3HaHUS 1o 3apaHee
ONPEACICHHON METOIUKE [JIsi PEUICHUS
3a7a4  WIM 33J]aHU 110 MOIYNI0 WIH
JAUCHUIIJIMHE B IICJIOM.

KomruiekT 3aganuii 1uist
BBITIOJTHEHUS pacYeTHO-
rpaduyueckoil paboTsI

Pedepar
(P)

[TpomykT CaMOCTOSATEIILHON paboTHI
CTyJEHTa, MPEACTaBISAIOUMI co00l KpaTkoe
M3JI0’KEHHE B MHCEMEHHOM BUJIC
MOJYYCHHBIX PE3YJIbTATOB TEOPETUYECKOTO
aHaNM3a OmpeAeNieHHOW HaydHol (y4deOHO-
MCCIICIOBATEIbCKOM)  TeMbI, TAE aBTOP
PAacKpbIBaeT CyTh HCCIEIYyEeMOH MpOOIIEMBbI,
MPUBOJUT PA3IMYHBIC TOYKHU 3PEHHS, a TAKXKE
COOCTBEHHBIE B3IJIsI/IbI HA HEE.

Temsl pedpepaToB

YceTHBIT onpoc

CpencTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crieruanbHas ~ Oecelna  MEAAroruyecKoro
paboTHMKAa ¢ OOydJalImMMCs Ha TEMBI,

Bormpocsl o

coOeceloBaHne, [CBS3aHHBIE C M3y4aeMOW NUCHUIUIMHON, U TeMam/paszzaenam
(YO) [pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI U CITUTLINHEI
00y4aroIIerocs Mo OMpeeIeHHOMY pa3Jeiy,
TeMe, mpoOIemMe | T.11.
CucreMa CTaHJIAPTH3UPOBAHHBIX 3aJ[aHUM,
Tect MO3BOJISAIOIIAS aBTOMAaTU3HUPOBATH .
. ®OoHJ TECTOBBIX 3aJaHUMN
(T) MPOLCAYPY H3MEPEHUs YPOBHSA 3HAHWH M

yMeHu# 00yJaromerocs.
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[Ipunoxenune 3.

CTpykKTypa U conep:kaHue TUCHUIIMHBLI « KOHCTpyHpoBaHHe U pacyeT 3J1eMEHTOB 000PY/10BAHMSI»
o cnenuajbHocTH 18.05.01 — « XMMHuYecKasi TEXHOJIOIHS FHEPTOHACHIIEHHBIX MATEPHAJIOB M U3/IeJIHii» (CIeIHaIuCT)

dopma 00ydeHus - oUHast

Buabl yuedHoii padoThl,

. ®opmbI
= ® S BKJIIOYasi CAMOCTOSITEIbHYIO Buasbl camocTosiTesibHOH padoThI ATTeCTa
2 5 o padoTy CTYeHTOB, CTYAEHTOB
Paznen S = 2 111071
= o = U TPY/10€MKOCTb B Yacax
n/n o | =3
J | II/C | JIao %P KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 2 |3
IlepBblii cemecTp
OCHOBHbIE IPUHLHUIIBI
1 KOHCTPYHUPOBaHUA U 6 1-2 8 2 10 | +
MPOEKTHUPOBAHUS allIIapaToB
Brnusiare MeTo10B M3rOTOBJICHUS Ha
2 | KOHCTPYKIIHMIO anmapaToB 6 3-4 6 4 15 |+
OcHOBHBbIE TapaMeTPHI,
3 | ucnosp3yemsble IIPYU NPOBENECHUN 6 5 2 3 10 |+
pacyeToB Ha MPOYHOCTH
Pacuer ToHKOCTEHHBIX 00€4aek Ha
4 6 6-8 6 6 3 |15 |+ +
MPOYHOCTh
5 Pacqu TOHKOCTEHHBIX 00e4aeK Ha 6 9-12 8 8 4 115 |+ +
YCTOMYMBOCTh
6 KonctpynpoBaHnue u pacdeT THUII 5 1316 | 9 9 s 115 |+ +
anmnaparoB
7 | YKpemieHue OTBepCTHH B CTEHKAX 6 17-18 | 6 4 10 |+ +
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aIrapaToB

d)OpM(l ammecmauuu

19

IK3.

Bcero yacoB no aucruminae
B IIEPBOM CEMECTpE

45

36

90

Bropoii cemecTp

KoncTpykuu u pacder (raHIEeBbIX
COETUHEHUN

1-3

10

Pacuer u xoHCTpYyHpOBaHue
3JIEMEHTOB KOXKYXOTPYOHBIX
TEII000OMEHHUKOB

4-6

12

10

Pacuer onop annaparos

7-11

SN

12

11

TolncToCcTeHHEBIE COCYyJbl 1 allllapaThbl

12-15

o

10

12

Pacuer u xoHCTpYHpOBaHue
3JIEMEHTOB amnmnaparoB 0apabaHHOTo
o0opymoBaHUs

16-18

10

diopma ammecmauuu

19

IK3.

Bcero wacos mo aucuIinHe
BO BTOPOM CEMECTPE

27

18

54

Bcero yacoB nmo qucouninae

72

54

18

144
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[Tpunoxenue 4
TECTOBBIE BOITPOCHI
N0 TUCHUILIUHE
«KoHcTpynpoBaHue U pacuer 3J1eMeHTOB 000PY10BAHH»

1. VkaxxuTe npaBUIbHBINA MOPSIOK MPOBEACHNUS PACYETOB MPH MPOESKTUPOBAHUH 000PYIOBAHUS:
1) KOHCTPYKTOPCKUIA pacueT —> TEXHOJOTMYECKHUI pacdeT —> THAPaBIMYCeCKU pacuer =
IIPOYHOCTHOM pacyer;

2) TEXHOJIOTHYECKHUI pacyeT = KOHCTPYKTOPCKUI pacyeT —> MPOYHOCTHOH pacuer =
TUAPABIMYECKUH pacyeT;

3) TEXHOJIOTMYECKHI pacyeT —> THIPABINYECKUIl pacueT = MPOYHOCTHOH pacyer =
KOHCTPYKTOPCKHUH pacuer;

4) runpaBIUYECKUil pacueT = KOHCTPYKTOPCKHI pacyeT —> TEXHOJIOTHYECKUil pacueT—>
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTB anmapara COMpOTHBIATECS 1ehOpMaLIUsIM — ITO
1) mMpOYHOCTH;
2) yCTOMYHBOCTH;
3) KECTKOCTb;
4) repMETUYHOCTD.

3. MakcuManbHbBIE pa3Mephl arapara, J0IyCcKaeMbIe IS IEPEBO3KH 110 KEJIe3HOU gopore 6e3
COIJIACOBAHUS C aIMUHUCTpAIIUeH

1)2,2 m;

2) 3,2 m;

3)4,2 m;

4)5,2 m.

4. M36bITOUHOE JIaBJieHne cpejibl B anmapare 1pu temrneparype 20°C (6e3 yuera
THJIPOCTATUYECKOTO IABJICHUS CPEIbI) — OTO

1) ycnoBHOE 1aBIeHUE;

2) pacueTHOE JaBJICHUE;

3) npoGHOE aBICHUE;

4) pabouee naBieHUE.

5. [Ipu KOHCTPYUpPOBAaHUU JIUTOH anmnapaTypbl BHyTPEHHHUE NEPETOPOAKHU JOKHBI ObITh TOHBIIIE
Harpy>KC€HHbIX CTCHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. [Ipu KOHCTPYMPOBAHUH JINTOMU amapaTypbl HE PEKOMEHIyETCs OTJIMBATh JICTAIU U3 YyryHa
TOJILIUHON OoJiee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 mwm;

4) 70-80 mm.

7. Yto sBIISETCS 1EJBbI0 TEXHOJIOTHYECKOTO pacuera?
1) onpenenenune rupaBINvYECKOro CONPOTUBIICHNUS alapara;
2) onpeneneHre OCHOBHOTO pa3Mepa amnrmapara,
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3) ompezerneHne MPOYHOCTHBIX Pa3MEpOB alIapaTa;
4) onpeneneHne KOHCTPYKTUBHBIX pa3MEpOB ammapara.

8. YkaxxuTe npaBUIbHBIN MOPAIOK pa3pabOTKU KOHCTPYKTOPCKOW JOKYMEHTAIHH:
1) TexHHYECKOE 3a]aHKe = TEXHUUECKOE IPEUIOKECHIE = ICKU3HBIA IPOSKT =
TEXHUYECKUN MTPOCKT;
2) SCKU3HBII IPOCKT > TEXHUYECKOE 3aJaHie = TEXHUUECKUI IPOCKT = TEXHHYECKOEe
IIPEII0KCHHUE;
3) TeXHUYECKOE 3aaHie > ICKU3HBIN IPOSKT —> TEXHUUECKUI IPOCKT = TEXHHYESCKOEe
IIPEII0KCHHUE;
4) 5CKU3HBIN MPOEKT = TEXHUYECKOE MPEIOKEHHE > TEXHHUECKOE 3a[laHUe —>
TEXHUYECKUN MTPOEKT;

9. YkaxuTe, 0 KaKOi 3aBHCUMOCTH OIPEEIISICTCS MPOOHOE aBICHUE ISl BCEX COCY/IOB, 32
UCKITIOYCHUEM JTUTHIX

20
4, pm,=1j5.pL—l—-

[o]

10. VkaxuTe npaBUIbHYIO 3aBUCUMOCTb JJISl OTIPEICTICHHS HCTIOTHUTEIHHON TOMIIIMHBI
CTEHKH S DIIEMEHTa COCy/Ia WM armapaTa
1. S>S,;-C,;

2. S$>S;+C,
3. S<S,-C;
4 S<S;+C,

11. VYkaxkwurte, Kakue 000JIOUYKH OTHOCSTCS K TOHKOCTEHHBIM

1. DPusoos:
D

2. DBusgg.
D

3. DPugos:
D

s, Pngg
D

12. YKa)KI/ITe, KaK COOTHOCATCA MCPUAWMOHAJIBHBIC U TAHI'CHIIUAJIbHBIC HAIIPAXKCHHUA B
TOHKOCTEHHOH I.[PIJ'IPIHI[pH‘-ICCKOfI 060.]10‘-1[(6, Harpy>1<eHH0171 BHYTPCHHUM OABJICHUCM

1. 0, =0,;
2. 0, =20,
3. 0, =056,
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4. S =156,

13. VxkaxwuTte MpaBWIbHYIO 3aBUCUMOCTb ISl ONIPEICIICHHS TOJIUHBI CTEHKU
UIMHIPUYECKOI 00eualikil, Harpy>KeHHOW BHYTPEHHUM JaBJICHUEM

1. S= _2pD +C;
[5]¢ p p
2. s=—P2 ¢,
2[5]¢p -P
3, PP ¢
2[5kp, —0,5p
4. S=—O’5pD +C;
5k —p
14. VxaxuTte, Kakoe U3 IPUBEACHHBIX YPAaBHEHUH, sIBJIsieTcs ypaBHeHHeM Jlamaca
1. 5—”‘ + ﬁ - P ;
pm pk SR
2. P P B ,
On Ok Sg
3. 5_"‘ + ﬂ = S_R :
pm pk p
4. Pm + P _ S—R ;
§m 5k p

15. VkaxwuTte, MO KaKoOi 3aBUCUMOCTH OTPEACIIAETCS TOMyCKaeMOe BHYTPEHHEE H30BITOYHOE
JaBJICHUE JJIs UIMHIPUYECKON oOeuaiiku

[ ]_ 2[5]§0p(5_c) ]

L "~ R+05(s-c)’
2 [ ]: 2[5](%(3_(3) ;
D+0,5(s-c)
3 [ ]: 2[5](Pp (s—c) ;
D+(s—c)
2slp,(s-¢)
4. [p]zm,

16. Vxkaxwure, Kak ONpeaeNseTcs pacueTHOE JaBJICHUE TIPH OMPEeIEHUH TOJIIIUHBI CTEHKH
ammapara ¢ pyOaIkoii, e B anmapare BaKkyyM, a B py0aiike n30bITOYHOE JIaBJICHNE

1 P=Ps—Pus:
2. P=Pus;
3. P = Psg;
4. P=Pg+Puss

17. VYxaxwure, M0 KaKOMY YPaBHEHHIO OTIPEIIEISAETCS JOIMYCKAeMOE IaBJICHUE IS
WIAHIPUYECKON 00euaiiku, paboTaromiei Mo HapyKHbIM JTaBICHUEM

1. [p]=max{pl,:[pl }:

27



L

[p], \
[p]
p T p]E’

[p]:[ ] + p]E

2

1+

w
| |

—

18. Ykaxure, 10 KaKOMYy YPaBHEHHIO CIIEAYEeT MPOBEPATH HAa YCTONUNBOCTD IIMIMHAPUYECKUE

oOeuaiiku, paboTaromue 1Mo 1 COBMECTHBIM JICHCTBHEM CHIIOBBIX (haKTOpPOB
2

[z]+%+%+ % Zsl,
2 %+%+%+ % | >1;
i)
4 %_%—%- % >1;

19. Vkaxute, kakas NpUYMHA HE IPUBOJUT K BOSHUKHOBEHHUIO KPAEBbIX CHJI 1 MOMEHTOB
1. Pe3koe usmeHeHHE B MEPUIMOHAIBHOM HAIIPaBJIEHUN CHIIOBOTO WM (PU3UYECKOTO
napaMmerpa;
2. Hanmyme nukimyeckoi Harpy3Ku JACHCTBYIONICH Ha armapar;
3. Pa3Has ’KecTKOCTh COeMHAEMBIX JleTalell;
4. ConpsixeHue 3JeMeHTOB 00edaek Mo yIiioM;

20. Ykaxure, Kakoe KOHCTPYKTHBHOE PEIICHHUE IMO3BOJISET N30€KaTh BOSHUKHOBEHHSI KPAeBBIX
CHJI U MOMEHTOB
1) YcranoBKka KoJIell )KECTKOCTH B MECTE COCTMHEHUS JIEMEHTOB;
2) IlpaBunbHas MOATOTOBKA KPOMOK 3JIEMEHTOB MPU CBAPKE;
3) OGecneyeHue OOIBIION TONIIUHBI CTEHKA MEHEE TMPOYHOTO AJIEMEHTA;
4) IlnaBHOE compsiKeHUE KpaeB dIIEMEHTOB;

21. Ykaxure, Kakoe JTHUIIE HE JOMYyCKAETCs HCTOIb30BaTh MPU U30BITOYHOM JIaBIIeHUH OoJiee
0,07 MIla
1. Konnueckoe 0TOOPTOBAHHOE;
2. DA THYECKOE;
3.I1mockoe;
4.Chepuueckoe HEOTOOPTOBAHHOE;

22. YxaxwurTe, IPH pacyeTe Ha OJIMHAKOBOE BHYTPEHHEE M30BITOYHOE JaBlICHHE, TOINHA
KaKoro JHUIIA OyJIeT HauMEeHbIIeH

1. Ilmockoro;

2. DIUIANTHYECKOTrO;

3. Tlomycdepuyeckoro;

4. Topochepuueckoro;
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23. YKaXuTe MPaBUIBbHYIO 3aBUCUMOCTb JJIS ONIPEICIICHUS TOTyCKAeMOTO JaBICHUS IS
AJUTUNITUYECKOTO JHHINA, HATPY)KEHHOTO BHYTPEHHUM H30BITOUHBIM JJaBJICHHEM

O]
2. [IOF%;
3. [pl= 251_0?32%0(;);
4. [p]=2(;%)s[5_]g;

24. YKkaxnTe, KaKOMY YCJIOBHIO JTOJKHO yIOBJICTBOPSITH PACCTOSIHUAE OT Kpasi JTHUIIA JI0
OTBEPCTHUS

1. 1>0,05Dx;
2.1>201Dx;
3. 1>015Dwu;
4.1>0,2Dwn;

25. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPEIeNICHHs] TOJIIMHBI CTEHKH KOHUYECKOTO
JTHUINA, pabOoTaroIEro N0 BHYTPEHHUM U30bITOYHBIM JaBI€HUEM

1. S, = D _1 +C;
2¢,[5]-p sina

2. S, = P 1 +C;
2¢,[5]-p cosa

3. S, = D1 +C;
20,[6]-p tga

4. S, PD, L +C;

- 20,[5]- p clga

26. YkaxuTe KOHCTPYKIUIO TUIOCKOTO JHUIIA, 7Sl KoTopoi Kodddunment K

(Y4UTBIBAIOLINI KOHCTPYKIIMIO THUIIA U CLIOCO0 COEIMHEHHs €ro ¢ 00edaiikoit) Oyaer
HAaMEHBIITNM
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L

7

_gﬁ

g -a—
D
1) 2) 3) 4)
27. Yro yunteiBaeT kodpduuuent K, B 3aBucumoctu S = KK D ﬁ +C s
“

onpe/ieeHUs TOJIIUHBI INIOCKOTO MMPUBAPHOTO JHUINA?
1. Cnoco6 coequHeHNs JHUIIA ¢ 00edaliKoii;
2. KoHcTpykuuio THuUIIa;
3. OcnabJyieHue THUIIA OTBEPCTHEM;
4. Hannuue yKperuisironuX 3JIEMEHTOB;

28. Kak OyayT COOTHOCHTBCS pacueTHBIC TOJIIIMHBI TUIOCKOTO MPUBAPHOTO JHUIIA TTPH
HArpy»KCHUU €ro BHYTPECHHUM M30BITOYHBIM JaBJICHHEM U HaPYKHBIM JaBJICHUEM
1. Byzaer GombInie pu HArPYKEHUH €r0 BHYTPEHHUM HU30BITOYHBIM JIaBJICHUCM,
2. Byner Goibliie Ipy HArpy>KEHUHU €r0 HAPY>KHBIM JaBIICHHEM;
3. BynyT omHaKkoBBbI;
4. MOHO OIpEeNeTUTh TOJIBKO PACUETHBIM MTyTEM;

29. yKa)KI/ITe, AJI KaKOT'O TUIla THHUI, HAI'PYKCHHBIX HAPYKXKHBIM JdBJICHUCM,
OPHUCHTHUPOBOYHAA TOJIIIMHA CTCHKU MOXCET OBITH ornpeaciicHa mo CHGI[YIOHICﬁ 3aBUCHUMOCTH

K.R [nP PR
S,z = max gy
510 V10 °E " 2[5]

[Tonycdepuueckoro;
OIUIMIITHYECKOTO;
Topochepuueckoro;

JIiist BCeX TpeX BBIMICTIEPCUNCIICHHBIX;

el A

30. Ykaxure IMPaBHUJIbHYIO 3aBUCUMOCTD JJIA OIIPCACIICHUA JOITYCKACMOro JaBJICHHUA U3
YyCJI0BUA YCTOﬁQHBOCTH B Ipcaciiax yupyrocTu KOHM4C€CKOIro ITHUIA, HArpy>KCHHOI'O
HApy>KHBIM JaBJICHUCM

L Tpl. = 2[slp, (s—¢) ;

+(s—c)
COSa
2
S—C
2 (ol =[5 | b
0
208-10°E D[100(s—c)*®
3 [ple = n. B 'T{ (D )} !
y—1
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n K,R

y

. [pl. - 26-10° E{lOO(s—c)} |

31. Ykaxure, kakoil crioco0 mpuBapku narpyoka mrylepa K napycy amrapara 00ecrneqyut
MUHHUMAJIbHYIO KOHIICHTPALIUIO HAITPSKEHU I

gz _

<N -

1) 2) 3)
1. 1) 2.2) 3.3) 4.2)u3)

32. YKaxuTe OpUEeHTUPOBOYHOE 3HAUCHHE CKOPOCTH Ta3a, IPUHUMAEMOW U
OIpeJIeIEHUN BHYTPEHHETO AUaMeTpa ITyLepa

1. w= 0,1—0,5%;

2
3. a)=10—30%;
4

33. VKakuTe NpaBUIbHYIO 3aBUCUMOCTB JIJIsI OTIPEICNICHNs] BHYTPEHHETO JHaMeTpa
narpyOKa mrymepa, ecim pacxon cpeasl Q 3a1aH B Kr/gac, a JIMHEHHas: CKOPOCTb CPEJIbl B
naTpyOke B M/c

1. d—‘/ﬂ;
W

[ 4Q .

7w-3600

3. d:f 4Q ;
ﬂ-a)'pcp

4. d = L;
rwp,, -3600

34. Ykaxure, KakOMy YCIIOBHIO B COOTBETCTBUHU C TpeOoBaHUsAMHU PocTexHan3opa 10iKeH
YAOBJIETBOPATH IMAMETP CMOTPOBOTO OKHA B amnmapare auamerpom [ < 800 mwm.,
pabotatoutum nipu gasneHuu ceeime 0,07 Mlla.

1. d>80mwm;

2. d>120mm;

2. d=
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3. d<80mm;
4., d<120mm;

35. Ykaxure, anmapaTsl KAKOTO TUaMeTpa, padoratomnue npu aasieHuu csoie 0,07 MIla,

B COOTBECTCTBHHU C Tpe6OBaHI/I$IMI/I POCTGXHaI[?)Opa JOJIDKHBI UMCTh JIFOKH

1. D>400mm;
2. D>600mm;
3. D>800mm;
4, D>1000mm;

36. YkaxuTe, Kakoil OCHOBHOM MPUHIIMIT 3aJI0KEH B pacueT YKPEIUICHHUSI OTBEPCTUI

1. Pacuernas TOJIIIMHA YKPCIUIAOIIUX 3JICMEHTOB JOJIKHBI OBITH OOJIbIIIE WITH paBHa

pvaeTHOﬁ TOJIIUHBI CTCHKU 3JICMCHTA B 30HC YKPCIIJICHU A,

2. HI/IaMeTp YKPCIUIAOMUX 3JICMCHTOB JOJIKCH OBITH OOJIbIIIE AUaMCTpa OTBECPCTHUA,

3. CYMMapHaSI pacucTHad 1miomajib CCUCHUA YKPCIUIAIOMUX 3JICMCHTOB B 30HC

YKPCIUICHUA NOJIKHA OBITH OOJBIIIE HITH paBHaA pacquHoﬁ I1omajain BbIPE3aHHOI'O

CCUCHMUS;
4. Pacuer yKperieH!s] OTBEPCTUI OCYIIECTBISIETCS HA OCHOBE BCEX TPEX
BBIIICTIEPEUNCIICHHBIX TPUHITUTIAX;

37. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJIs1 OIIPEIeNIEHHs] paCUETHOTO TuamMeTpa
OJIMHOYHOTO OTBEPCTHUSI, HE TPEOYIOLIETr0 YKPEIIeHUs

1. d, =2 Ss‘c—o,a /D.(5-¢) ;

R

2 d, =2 3=C_0g|Pe
Sy S—C

3. d, = S;C—l /D.(5-0);
R

4 d, =3¢ 1] Be
Sq s—¢C

38. VYkaxuTe, KAKOMY yCIOBHIO JJOJDKHA COOTBETCTBOBATH IIMPHHA HAKIIATHOTO KOJIbIA
IIPYU YKPEIUIEHUU OTBEPCTUH
1. [JomxHa ObITH OOJIbIIIE paCUE€THOM HIMPUHBI 30HBI YKPEIUICHNUS;
2. JlomxHa OBITh MEHBIIIE PACUETHOM IIMPUHBI 30HBI YKPETIJICHHUS;
3. JlomxHa OBITH OOJBIIE PACYETHOTO JHAMETPA YKPETUIIEMOTO OTBEPCTHS;
4. ]JlomxHa ObITh MEHbILIE PACUETHOTO AUAMETPa YKPEIIIEMOTr0 OTBEPCTHSI.

39. Ykaxwre, 110 KaKUM ITapaMeTpaM BBIOMPAIOT CTaHAaPTH30BaHHBIE (IIAHITHI
1. Tlo pacueTHOMY JaBJIEHUIO ¥ paCUCTHOMY JAMAMETPy ammnapaTta;
2. Tlo ycnmoBHOMY JaBICHHIO U pacYeTHOU TOJNIIMHE (DIaHIa;
3. [Ilo pacueTHOMY JaBICHHIO U PACUETHOW TEMIIEpATypeE;
4. Tlo ycioBHOMY JaBJIEHHIO U YCIOBHOMY JHAMETPy ammapara.

40. Ykaxure, IpU KaKUX YCIOBUSX B KQUeCTBE KPEMEKHBIX AIEMEHTOB ()JIaHLIEBBIX
COCTMHEHUH JTOMYCKAETCsl UCTIOIB30BaTh OOITHI

1. p<0,6MIla t<200°C;
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2. p<16MIla t<250°C;
3. p<4MIla  t<300°C;
4. p<6,4MIla t<350°C.

41. YkaxuTte, Ha KAKOM PUCYHKE H300pakeHa KOHCTPYKLUS (I1aHIa IPUBAPHOTO BCTHIK

~J y

a) 0) )

1. a) 2.0) 3.8) 4.a)u0)

42. yKa)KI/ITe, IIPpHU KaKUX JABJIICHUAX AOITYCKACTCS UCIIOJIb30BATh IIJIOCKUC ITPUBAPHBIC

(baaHIB!
1. p, <03Mlla;

2. p, <0,6Mlla;
3. p, <L6Mlla;
4. p, <6,4Mlla.

43. VYkaxure, Kakas ¢popMa INPUBAJIOYHOHN MOBEPXHOCTH (pIaHIIEB AOKHA
MCTIOJIB30BAThCS B alllapaTtax, padoTaroIUX MOJT BAKYYMOM, H B aliiaparax co
B3PBIBOONIACHBIMU MJIM TOKCUYHBIMU CPEACTBAMHU
1. Iun-mas;

2. Ilmockas;
3. Tonx xpyrayro Wi BOCBMHYTOJEHYIO TTPOKIAJIKY;
4. BsicTyn — BnajauHa.

44. YkaxuTte, Kakue MPOKJIAJAKH UCIOIb3YIOTCS ISl YIUIOTHUTEIBHOM MOBEPXHOCTH MO
KPYTIIYIO M BOCBMHYTOJIBHYIO MPOKJIAIKY

1. Hewmeramnuueckue;

2. AcOoMeTalsInYeCKuE;

3. Kom0OunupoBaHHble;

4. Meraminyeckue.

45. YKaxuTe MpaBUIbHYIO 3aBUCUMOCTb ISl ONIPEIEICHHS peaklUy MIPOKIaJAKU B pabounx

YCIIOBUAX
1. R,=0,785D%,-P;
2. R,=y-n-f, - Eﬁ(ad)t(t,, —aﬁtﬁ);
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3. R,=24D, -b,-m-p;
4. Rn:ﬂDcn'bO'g;

46. VYKaXuTe NPaBUIBHYIO 3aBUCUMOCTD JJISl YCJIOBHS IIPOYHOCTH OOJITOB
(hIaHIIEBOTO COCTMHEHUS

P51 < 20, P62 .
. —=<L|o[,—=<|0];
P61 < 20, P62 t
: <olo|; <lo];
2 3 ols] -~ ols]

47. Yxaxure NpaBUIbHYIO 3aBUCUMOCTD JJIsl IPOBEPKU HAINPSKEHUM B CEUEHUH S,
¢raHIa M0 YeTBEPTON TUIIOTE3€ IPOUYHOCTH

1L J52+687 -6, <[5):
2. 287 +25°%-6,6, <[5]);
52 +8°
15—5k <[s];
1%k
0, + 0,
515k

<[5].

48. B K0XyXOTpyOHOM TEIIOOOMEHHUKE )KECTKOW KOHCTPYKIIUU TeMIIepaTypa
KOpIyca BbllIe TeMmrepaTrypsl Tpyo. Kakue Hanpsokenust OynyT neiicTBoBaTh B TpyOax
TEINIO0OMEHHUKA

1. U3rwuba;
2. Cpe3a;
3. Cxarus;

4. PacTskeHus;

49. Tlpu yBenWYEHHH JUTHHBI TPYO B KOXKYXOTPYOHOM TETNIOOOMEHHUKE JKECTKOU
KOHCTPYKLIMHU BEIMYMHA TEMIIEPATYPHOIO YCUIIUS
1. VBennuurcs;
2. YMCHBIIINTCS;
3. He u3amenures;
4. BO3MOXHO OTIPEIeIUTh TOJIBKO PACUE€TOM.

50. VYkaxuTe, Kakoe ypaBHEHUE CBSA3BIBACT TEMIIEPATypPHBIC YCUITUS U YAJTUHEHUS
TpyO B TEMJI0OOOMEHHUKE
1. Vpasuenwue Jlamnaca;
2. YpaBuenwue ['yka;
3. VYpaBHenue Mwu3seca;
4. VYpauenue Jlame.

51. VYkaxkuTe MpaBHIBHYIO 3aBUCUMOCTb [UISI OTIPE/ICIICHUS TEMITEPATYPHBIX YCHUITHHA
B KOXKYXOTPYOHOM TEIIO0OMEHHHUKE KECTKOW KOHCTPYKIIUU
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At —a Aty

1. Q=
"OE R +E(F
o AL + o At
2. Q=-Z T KEK -
E.F +E(F
oAt —a At
3. Qt: TlT Kl K :
-t
ETFT EKFK
" Qt=arftT+aKlAtK;
+
ETFT EKFK

52. B k0XyX0TpyOHOM TEII000MEHHHKE KECTKON KOHCTPYKIIMH CyMMapHast
IUTOIIA/b CeYEHHsI TPYO OOJIbIIe IUTOIAaAN cedeHus Kopiyca. I'ne Oyayt OGosnbire
TEMIIepaTypHbIC HAPSKSHUS?

1. B 1pybax;

2. B kopmyce;

3. Bynyr oguHakoBbI,

4. BO3MOXXHO OTPEAETUTH TOIBKO PAaCUeTOM

53. VYkaxuTe, Kakas U3 NPEANOIaraéMbIX Mep HE TIO3BOJIUT YMEHBIINUTh
TEMIIepaTypHbIC HANPSHKEHUS B KOKYXOTPYOHOM TEIUIOOOMEHHUKE
1. Pa3memenue Ha 1ehOPMUPYEMOM YUaCTKE YKPETUISIOUIETO HJIEMEHTA;
2. Pasmermienue Ha fepopMupyeMOM ydacTke THOKOTO HJIEMEHTa;
3. Oobecrieyenne cBOOOTHOTO YATUHEHUS 1e(hOPMHPYyEMOTO JIEMEHTA;
4. 3amena TpyOHOro nmy4ka Ha U- oOpa3Hbie TpYyOBI.

54. VYkaxure, Kakoi crocoO clieyeT UCIOIb30BaTh JAJIsl KPEIJICHUs YyTYHHBIX
TpYyO B UyT'YHHBIX TPYOHBIX pelIeTKax

Pa3BanwmoBka;
Pa3zBanrpioBKa B KaHaBKax;
ITaiika;

3auekaHKa.

NS

55.  VYkaxwuTe NpaBUWIbHYIO 3aBUCUMOCTb ISl IPOBEPKH NMPOYHOCTH Pa3BAIbLIOBKI
TpyO B TPYOHBIX pelIeTKax

L T:n-ﬂdH(gT—c)-OJS[T];
f:WQ_ﬂ;Hbs[r];

3 q=n_SJH S <lal;

g q=n3;d <[a].

56. VYkaxute, Kakou crmoco0d coeTMHEHHS TPYO ¢ TPyOHOH peleTKor ooecrneynBaeT
HanOOJIBIIYIO POYHOCTh
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PazBannpnoBka;
Caapka;
ITatika;
3aueKaHKa.

57. VYxaxuTe, KaKO€ MUHUMAJILHOE YHCIIO CEIUIOBBIX OTIOP MOKET OBITh IIPU
YCTaHOBKE TOPU30HTAIBHOTO armapaTa

1
2
3
4

58.

. Onna;

. HBe;
. Tpwu;
. Yerslpe.

yKa}KI/ITe, C KaKkou LOEJIBKO OAHA U3 OIIOP 'OPHU30HTAJIBHOT'O aIlrapara,

YCTAHOBJICHHOI'O Ha CCJIOBLIX OIIOpax, BBIITOJIHACTCA HOIIBH)KHOﬁ

1
2
3
4

59.

1.
2.
3.
4.

. YMEHBIICHUE HANPSI)KEHUN B OIIOPHOM TUINTE;

. YMEHbUIEHNE HANPSHKEHUN B KOPIyCE amnapara;
. YMeHblIIEHUE HanpsHKeHUH cpesa B OMope;

. YMEHbUICHUE HAIPSHKEHUH CKATHSL B OTIOPE.

yKa)KI/ITe, KaKOC¢ MUHUMAJIbHOC YHCJIO OIIOPHLBIX JIall MOKET OBITH MCIIOJIE30BAHO
AJI1 YCTAHOBKH BCPTUKAJIbHBIX AIllIAPaTOB

Hee;
Tpu;
Yetsipe;
[lecTs.

60. YKa)KI/ITe, C KaKOM IIeNTbI0 IMpU YCTAHOBKC BECPTUKAJILHBIX allTIapaTOB Ha OIMOPHBIX

I

1.
2.
3.

4.

arax NPUMEHSIOTCS HAKJIAIHBIE JINCTHI

YMEHbILICHUE HANPSIKEHUH B CTEHKE aIlapara;

YMeHbIIIEHNE HANPSKEHUH B ONTOPHBIX JIAIAX;

YMeEHbILIEHUE TEPMUYECKUX HAIPSHKECHUH IIPU IIPUBAPKE OMOPHBIX JIAIl U
KOPILyCy amnmnapara;

YMeHblIeHHE HaNpsKeHUH B pyHIaMeHTax.

61. Ykaxure, Kakue BECOBBIC HArpy3KH HEOOXOUMO YUUTHIBATH IPU PacUETe OMIOP
KOJIOHHBIX aIlllapaToB

1

2.
3.
4.

Bec xo10HHBI B pab0o4nX yCIOBHSIX;

MakcuManbHbIH BEC KOJIOHBI TPU TUAPOUCTIBITAHUSIX;
MuHNMabHBIN BeC KOJIOHHBI B YCIIOBUSIX MOHTAaXa,
Bce BhllIEnIEpEUNCIIEHHBIE CITy4Yan.

62. YxkaxxuTe MaKCUMaJIbHYIO BBICOTY y4acTKa, Ha KOTOPBIE IEIUTCS KOJIOHKA MPH
oTpeieNIeHU U3rH0aroIero MOMEHTa BETPOBOM Harpy3KH

1. h<5um;

2. h<10wm;
3. h<15m;
4, h<20m.

63. [Ipu pacuerax KOJOHHBIX annapaToB Ha BO3/ICHCTBUE BETPOBOIl HArpy3KH, CTCHKY

KOJIOHHOT'O arnmapara poBepsIoT Ha:
1.ITpOo4HOCTH U KECTKOCTB;
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2.YCTOMYMBOCTD U JKECTKOCTD;
3.ITpo4HOCTh M YCTONYNBOCTS;
4.Y CTOWYNBOCTb U TBEPAOCTb.

64. Ykaxure IMPaBHUJIbHYIO 3aBUCHUMOCTD JJIsA OIIPCACIICHNUA MEPUANOHAIIBHBIX
HaHpH)KeHI/Iﬁ B TOJICTOCTCHHOM HUJIMHAPC

P(R, 2+ Ry?)

1.6 = :
" R, -RS’
PR..> R’
2 5m: 2 B 2 1+ H2 ]
R, —Rg r
PR.’ R, >
3. 8y=—5"—|1-— |,
R, "—R; r
PR.>
4. 5m:%'
R.’ —R,

65. yKa)KI/ITe, KaKoW BeJIMYHMHE BCCraa paBHbI paJlHaJIbHbIC HAIIPAKCHUA HA BHEIITHEH
CTCHKC TOJICTCHHOT'O HMWJIMHpA

1. 65 >0;
2. 6, <0;
3. 8, =0;
4. 6, =06;.

66. YKa)KI/ITe, IMPU KaKUX YCJIIOBUAX KOJBUCBBIC HAMMPSAXKCHUA B TOJICTOCTCHHOM
COCYyl€ MaKCUMAJIbHBI 110 BEJINUNHEC

1. R=R,;

2. R=R;

3 R=TutRa,
2

4. TTocTOSIHHBI TIO TOJIIIMHE CTEHKHU COCYy/a.

67. YkaxnTe, KaKue HAPSOKEHUS HE H3MEHSIOTCS 110 TOJIIIMHE CTEHKH TOJICTCHHOTO
cocyna

1. MepunuoHanbHEIE,

2. Kombnessle;

3. Pamuanbubie;

4. Bce BbIICNEPEYUCIICHHEIE.

68. Ykaxure, Kak U3MEHAIOTCS 110 a0COMIOTHON BEJIMYMHE PaHaIbHbIE HAIPSKECHUS
I10 TOJIIIMHE CTEHKH TOJICTOCTEHHOTO COCyAa

1. VYBenuuuBarTCs OT BHYTPEHHETO JUaMETpa K BHEIIHEMY;

2. YMEHbBIIAIOTCS OT BHYTPEHHETO JHaMeTpa K BHEITHEMY;

3. He u3meHs10TCA 10 TOJIIMHE CTEHKY;

4. MOKHO ONpPENENNUTh TOIBKO PACYETHOM IIyTEM.

69. Ykaxurte npaBUIbHYIO 3aBUCUMOCTD JUIsl ypaBHeHUs Jlame

37



70.

71.

72.

1.

2.

Slp—p
’ ﬂzJikig’
o r=(lhze)
s (5]

VKaKuTe IPaBIIBHYIO 3aBUCUMOCTD /IS OTIPEICIICHHS TONIIMHBI CTEHKH
TOJICTOCTEHHOT'O COCY/1a, padOTalOIIEro B 001aCTH yIPyro-miacTHYeCKUX
nehopmarui

1.S:—pD +C:
2olp-p
S:—pD +C;
4slp-p

3. s=[5]-p-Inp+C;
4. s=05D(s, -1)+C.

B cnyuae, korna remnepaTypa BHYTPHU TOJICTOCTEHHOTO COCY/a BBIIIE YEM
TEMIIepaTypa CHapy>KU €ro, TEMIIEpAaTypHbIE HAIIPSKCHUS HA BHYTPEHHEH CTEHKE
1. 6,>0;

2. 0,<0;
3. 6,=0;
4. 6=0;

VYkaxuTe, Kak OCYILECTBISETCSI aBTOQPETTUPOBAHUE CIIOIIHBIX TOJICTEHHBIX
COCyZI0B
[IpeaBapuTebHBIM HarpyKEHUEM COCYJ1a BHYTPEHHUM JIaBJICHUEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1e(hOpMalMK BO BHYTPEHHUX CIIOAX COCYAA;
[IpeaBapuTenbHBIM HarpyKEHUEM COCYJ1a BHYTPEHHUM JaBJICHUEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1eOpMallMK BO BHEIIHUX CJIOSIX COCY/a;
[IpeaBapuTebHBIM HArpEBOM COCYAA 10 TEMIEPATYPHI, BBI3BIBAKOLIEH
IUIacTHUecKue ieopMalii BO BHYTPEHHUX CIOSIX COCY/Ia;
[IpeaBapuTeIbHOM HarpeBOM COCYAA 10 TEMIIEPATYPHI, BBI3BIBAKOLIEH
IUIacTHYECKue ieopMallii BO BHEIIHUX CJIOSIX COCY/a;

73. Ykaxure, Kakasi KOHCTPYKIIHS 3aTBOPa BBICOKOTO JIaBJICHUS HE SBIISETCS
CaMOYIUIOTHSIOIIEHCA

1. 3arBop C MIOCKUM METANINYECKUM OOTIOPATOPOM;
2. 3aTBOp C IeNbTOOOPa3HBIM OOTIOPATOPOM;

3. 3aTBOp C IBYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BpIIIETIEPEYHCICHHBIC 3aTBOPHI.
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74. Yxaxure, K KAKOMY CUIIOBOMY (aKkTOpy IIpH pacueTe Ha MPOYHOCTh

KopITyca anmnapara 6apabaHHOTO THIIa IPUBOAUTCS HAarpy3Ka OT Macchl MaTepuasia

BHYTpH OapabaHa
1. CocpenoToueHHOMY YCUIIUIO;
2. WzrubaromeMy MOMEHTY;
3. PaBHOMepHO-pacnpeneneHHON Harpy3Ke;
4. JlaBneHuto.

75. YkaxuTe, B KAKOM CEUCHHH KOpITyca arnmnapara 6apabaHHOTo THIa
U3TrUOAOIINY MOMEHT UMEET MAaKCHMAIIbHYIO BEIMUYUHY

1. B ceueHuM Haj OMOPHBIMH POJIMKAMU;

2. B ceuenuu HaJ yIOPHBIMU POJIMKAMU;

3. Ha xonue kopmyca 6apabana;

4. B cepenune xopmnyca 6apabana.

76. Kopmyc anmapara 6apabaHHOTO THUIIAa HEOOXOIUMO MPOBEPUTH Ha

A WDN PR

. IIpo4HOCTB ¥ KECTKOCTB;

. IIpO4HOCTB ¥ yCTOMYUBOCTB;

. YCTOWYUBOCTb U KECTKOCTB;

. IIpO4HOCTB, KECTKOCTh U YCTONYUBOCTb.

77. Ilpu cyMmMupoBaHHE yIJIMHEHHUH, BOSHUKAIOIINUX B pe3yJibTaTe
TeMIepaTypHbIX AedopMaliuii Kopiyca anmnapara 6apabaHHOIrO THIIA, 32 HAYAJIO0
OTCYeTa IPUHUMAIOT

A wWDNPE

. Cepenuny kopiyca;

. Kpaii kopmryca;

. banmax HaJ ONOPHBIMU POJIMKAMU;

. banmax Mexy yHOpHBIMH POJTKAMH.

78. Ilpu pacuere Koprmyca anmaparta 6apabaHHOTO THUTIA Ha )KECTKOCTH C
JIOMyCKaeMbIMU BEJINUYMHAMU CPABHUBAIOT

1.

2.
3.
4

OTHOcHTENbHBIN NPOTUO KOpIyca;

MaxkcumanbHble HalpsbKeHHs n3rubda B KOpIyce;
MaxkcruMaibHble TeMIepaTypHbIe AeQopMalii KOpIyca;
MaxkcruMasbHble HAPSKEHUS CKATHS B KOPITYCE.

79. Ilpu pacuere O6angaxeil annapaToB 6apabaHHOTO THIIA C JIOMTYCKAaeMbIMH
BEIIMYMHAMHU CPAaBHUBAIOT

5

6.
7.
8.

80. IlluprHa OMOPHBIX POJIUKOB B ammapaTax 0apadaHHOTO THUIIA JIOJDKHA OBITH

9.

Hanpsoxenns nzru0a 1 HanpspKeHUE pacTsbKEHHs B OaHIaxe;
Hanpsioxkenne n3rn6a u KOHTaKTHbIE HAPSKEHUsS B OaHIaxKe;
HanpsioxeHne pacTspkeHUs U HalpsDKEHUs CKaTHs B OaHIaxe;
Hanpsokenue cpesa u HanpsbKeHUe cokaTus B OaHiaxe.

bonbmie MU PUHBI 6aHzLa>1<a;

10. MeHbIie IUPUHBI OAHTAXKA;
11. PaBHa mupuHe OaHmaxka;
12. PaBHa mupuHe YIIOPHBIX POJTUKOB.

81. Jlyis uero ciaykat yrmopHbIE POJIMKHU B ammapare 6apabaHHOTO THIIA
13. lns obecrieuenus BpaiieHus 6apadaHa;
14. JIns ymeHbIIICHUS HANIPSDKEHUH B Kopryce Oapabana;
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15. JInsg ymeHbIIIEHUST Harpy3KX Ha OTIOPHBIC POJIMKH;
16. Jlns mpenoTBpalleHust 0CEBOro nepeMeleHus Oapadana.

82. Kak 10mKHBI COOTHOCUTCS IPOYHOCTH MAaTE€PHUAIOB, H3 KOTOPOTO U3TOTOBJICHBI
OaHJaKu ¥ OTNIOPHBIE POJIMKHU ammapaTa 6apabaHHOIO THIA
17. mpounocts MaTepuana 6aHIaXa JOJDKHA OBITH BBIIIE TPOYHOCTH
MaTepuajia OOPHOIO POJINKA;
18. mpouHOCTH MaTepHaa OMOPHOTO POJHMKA JOJDKHA OBITH BBIIIE TPOYHOCTH
MaTepuaia OaHiaxa;
19. 6aHgaXK ¥ ONIOPHBIE POJIUKH 00S3aTEIBHO TOJKHBI OBITH U3 OAHOTO
MaTepHaa;
20. cooTHOIIEHHE TTPOYHOCTHU 3aBUCUT OT CKOPOCTH BpalieHus OapabaHa.

83. Kakoii 13 MOMEHTOB JIOJDKEH YIUTHIBATHCS MIPH ONPEICIICHUN MOIITHOCTH
MPUBO/IA arrapara 6apabaHHOTO THIIA

21. Vzrubaromuii MOMEHT, ISHCTBYIOIINI Ha KOpITyc OapabaHa;

22. BeTpoBOil MOMEHT, IeHCTBYOINI Ha OapabaH;

23. MOMEHT OT CHJI TSKECTH MaTepuaia

24. Bce BbILICTICPCUUCIICHHBIE MOMCHTHI.

Kroun IIpaBUJIbHBIX OTBETOB HA TCCThI:

1)-2;2)-3; 3)-2; 4)-1,5-3; 6)-2; 7)-2; 8)—1; 9)-2; 10)-2; 11)—4; 12)-3;
13)-2; 14)-1; 15)-3; 16)—-4; 17)-2; 18)—1; 19)-2; 20)-4;21) - 4; 22) - 3; 23) -
1; 24) — 2; 25) — 2; 26) — 2; 27) — 3; 28) — 3; 29) — 4; 30) — 3; 31) — 3; 32) — 3; 33) — 4; 34) - 1,
35) —3;36) — 3; 37) — 1; 38) — 1; 39) — 4; 40) — 3; 41) — 2; 42) — 3; 43) — 1; 44) — 4, 45) — 2; 46)
—1;47)—1; 48) — 4; 49) — 3; 50) — 2; 51) — 3; 52) — 2; 53) — 1; 54) — 4; 55) — 4; 56) — 2; 57) — 2;
58) — 2; 59) — 1; 60) — 1; 61) — 4; 62) — 2; 63) — 3; 64) — 4; 65) — 3; 66) — 1; 67) — 1; 68) — 2; 69)
—1;70)—4;71)-2;72)-1;73)-1;74) - 3; 75) —4; 76) — 1, 77) — 4; 78) — 1; 79) — 2; 80) — 1;
81) - 4,;82)-1;83)-3.

N

S

TemaTnka pacyeTHO-rpapuYeCKHUX 32JaHUH
no kypcy «KoHcTpynupoBaHnue u pacder 3J1eMeHTOB 000pYA0BAHMS»

PacyeTt TonmmHbl CTEHKH 00€4aliKu, Harpy>KeHHOW BHYTPEHHUM
U30BITOYHBIM J1aBJICHUEM.

Pacuer TonMHbI CTEHKH 00e4aiiki, Harpy>KeHHOW Hapy>KHBIM JaBICHUEM.
Pacder TONIMHBI BBIMYKIOr0 JHUIIA, HATPYKEHHOTO BHYTPEHHUM
U30BITOYHBIM J1aBJICHUEM.

Pacder TONIIMHBI BBITYKIOrO JHUIIA, HATPYKEHHOTO HAPYKHBIM
JABJICHUEM.

Pacder TonmuMHEI INIOCKOTO AHULIA.

Pacuer TonmHbl KOHUYECKOW 00€e4aiiKi, Harpy»K€HHON BHYTPEHHUM
M30BITOYHBIM JIABJICHHEM.

PacyeTt TonumHbl KOHUYECKON 00€4aiiKu, Harpy>KEHHON Hapy>KHBIM
JABJICHUEM.
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8. YkpemiieHue o6edaiiki KOJIbIIaMH KECTKOCTH.
9. Pacuert ykpenseHus OTBEPCTUM.

10.
11.
12.
13.
14,
15.
16.

Pacuer cemmmoBbIx omop.

Pacuer onop thna «Jiamsn.

Pacuer onop Tuma «CToukm».

Pacuer orop KOJIOHHBIX aIlapaTos.

PacueT TemneparypHbIX HAIPsHDKEHUN B KOXKYXOTPYOHOM TEIJIOOOMEHHUKE.
Pacuer AB/I.

Pacuer GapaGaHHOM CYIIMIIKHY.

TemaTuka KypCcOBBIX NPOEKTOB MO Kypcy «KoHcTpyupoBaHue u pacyer

3JIEMEHTOB 000Py/10BaAHU

KoHncTpykTuBHas pazpaboTka U MPOYHOCTHOM pacdeT KOXKyXOTpyOHOTO
TEII00OMEHHUKA.

KoHcTpykTuBHas pa3paboTKa U IPOYHOCTHOM pacyeT BhIMAPHOIO arapara.
KoHcTpykTuBHas pa3padoTKa U IPOYHOCTHOM pacueT peKTU(HUKATUMOHON
KOJIOHHBI.

41



IIpuMepsl IK3aMEeHAUMOHHBIX 3a1aHUM
no aucuuiuvinie «KoHcTpynpoBaHnue u pacuer 3J1eMEHTOB 000Py10BAHUSD).

MHWHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHIS POCCUNCKON OEJEPALIMI
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXAEHWE BBICIIEI'O
OBPA30OBAHUN
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IOJIUTEX)

daxynpTeT XUMUYECKOH TEXHOJIOTHH 1 OHOTEXHOJIOTHH, Kadeapa «AmmapatypHoe oopMIIeHHE U aBTOMATH3ALHA
TEXHOJIOTHYECKUX MPOU3BOJICTBY

Jucuunmnnuza: KoHCTpyHpoBaHUe U pacueT 3JeMEeHTOB 000py10BaHUS

O0pazoBarenpHasl IporpamMma

Kypc 3, cemectp 6 (BecenHuit)

3K3AMEHAIIMOHHBIN BUJIET Nel.

1. OcHoBHbIE TpeOOBaHUS, PEABIBISIEMbIC K KOHCTPYKIIHSIM alliaparoB.
2. Pacder TOHKOCTCHHBIX 00€9aeK, Harpy)KEHHBIX BHYTPEHHUM H30BITOYHBIM JIaBJICHUEM.
3. Knaccudukanus dnannes. Onpenenenue 60ITOBON HArPy3KHU.

VYTBepKI€HO eKaHOM

PykoBoauTeNb 06pa3oBaTeIbHON POrPaMMBI /H.C. TpytHes/
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