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1. Ilean ocBOeHHS TUCHMILIMHBI

OcHoBHbIE 1eMM JAUCHUIUIMHBL «KOHCTpyHpOBaHME M pPAacyeT 3IIEMEHTOB
000py1I0BaHUS OTPACIN» .

- MOATOTOBKa 0OakajaBpa K IMPaKTUYECKOW AESITEIBHOCTH IO CIELUAIbHOCTU
15.03.02 «TexHonornueckue MaIuHbl 1 000PYIOBaHUEY;

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

OcHOBHOM  3afauell  JUCUUIUIMHBI  SIBISETCA  OBJAJCHHE  CTyJCHTAaMHU
HEOOXOJUMBIMU 3HAHUSIMH U TMPAKTUYECKUMH HABBIKAMHU IO MPOCKTHPOBAHUIO U
pacdery OTHENbHBIX Y3J0B COBPEMEHHBIX MAIMH M AanlapaToB XUMHUYECKUX
IPOU3BOJACTB C YYETOM CHJIOBBIX U TEMIEpPAaTypHBIX BO3AECUCTBUN, CBOWCTB
KOHCTPYKLMOHHBIX MaTEPUATIOB U pabOUMX Cpe.

B Xxozme neKUMOHHBIX, 1a00PAaTOPHBIX M MPAKTHUUYECKUX 3aHATUN TMOTYYEHHbIE
TEOPETUYECKHE 3HAHWUsS  YIAOyOIslOTCS M 3aKpEIUIAIOTCS Ha  KOHKPETHBIX
OPAKTUYECKUX IpUMepax IO KOHCTPYHMPOBAaHUIO U  pacueTy 3JEMEHTOB
000opy10BaHUs OTPACIIH.

[TomyueHHble 3HAHUS JOJDKHBI OOECHEUWTH OyIyIIeMy CIEUUAINCTy BO3-
MO>KHOCTbH YCTICIIIHOM pabOTHI MO CTIEUaIBLHOCTH.

2. Mecto nucuuiuidabl B cTpyktype OII 6akanaBpa

JlucuuiuinHa OTHOCHUTCS K BapHaTUBHOW 4YacTH IUKJIA AUCHUILIMH Osioka bl
oOpazoBaTeIpHON TporpaMMbl OakaniaBpuara.

W3yyenune mucnurumHbel Oasupyercs Ha JguciuiuimHax —«Teoperwueckas
MexaHuka», «Jleranm wmammH ~ orpaciu», «CONpPOTUBIEHHE  MAaTEPHAIIOBY,
«KOHCTpYKIIMOHHBIE MaTEpUAJIbl U TEXHOJIOTUS MAIIMHOCTpOEeHUs», «lIpoueccel u
arrapaTel OTPACIIN.

Juciurinaa oOecrieuynBaeT W3y4YECHUE JUACIUILIVH: «IIpoekTHas
NeATebHOCTEY, «OCHOBBI TPOCKTHPOBAHUS XUMHUYECKUX, HEPTEXUMHUYECKHX U
OMOTEXHOJIOTUUECKUX Npeanpusituit», «TexHuueckas aumarHoctuka», «PeMoHT wu
MOHTa)X 000pyAOBaHUsD, «be30MaCHOCTb KU3HEALATCIBHOCTI.

3. IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHs MO TUCIHUTINHE
(Moay.110), COOTHECEHHBIE € INIAHMPYEMBIMH Pe3y/JIbTATAMH OCBOCHUA
o0pa3oBaTe/IbHOH MPOIPAMMBI.

B pesymprare oOCBOEHUA JUCIUIUIMHBI (MOIYNsA) y  OOyYaromuxcs
bopMHPYIOTCS CIEAYIONNE KOMIETEHIIUN U JOJKHBI OBITh TOCTUTHYTHI CIEAYIONINE
pe3ynbTaThl 00y4YeHUS KaK 3Tarm (OPMUPOBAHUS COOTBETCTBYIOIIMX KOMITCTCHITHIA:



B pesyabTare

OCBOEHUS
. Ilepeyenb mIaHUPyeMbIX
Kon oOpa3oBaTeJbHOM
pe3yJIbTaToOB 00yYeHHus 10
KOMIIeTEeHIINH NpoOrpaMMblI
. AUCUMILTHHE
00y4aKIMHCs T0/KEH
00J1a1aTh
3HATh:
- CIIOCOOHOCTHIO - OCHOBHBIE TpeOOBaHMUS,

IIK-5 MIPUHAMATh y4acTHUE B pEABABIIEMbIC K KOHCTPYKIIMAM
paboTtax mo pacyery u XUMHUYECKOTO 000PYI0BAHUS;
MPOEKTUPOBAHUIO NOPSIA0OK MIPOBECHUS PACUETOB MPHU
JeTanen u y3iaoB MPOCKTUPOBAHUU; COBPEMEHHBIEC
MaIlIMHOCTPOUTEIBHBIX | METOJIBI pacueTa Ha MPOYHOCTh
KOHCTPYKIIUH B 3JIEMEHTOB KOHCTPYKIIUH;
COOTBETCTBUH C
TEXHUYECKUMU yMeETh:
3aIaHUSIMU U - KOHCTPYUPOBATh XUMUYECKOE
UCIIOJIb30BaHUEM 000pyI0BaHUE U3 PA3TUYHBIX
CTaHJAPTHBIX CPEICTB KOHCTPYKIIMOHHBIX MAaT€pUAJIOB C
aBTOMAaTHU3alUN y4eToM TpeOOBaHUI JeHCTBYIOMIEH
MIPOEKTUPOBAHMS HOPMaTUBHO-TEXHUYECKOMN

JOKYMEHTAIINU; BBIIOIHATh
pacyeThl 3IIEMEHTOB XUMHUYECKOTO
000pyI0BaHUs C MPUMEHEHUEM
KOMITBIOTEPHOW TEXHUKU,;
BJIA/IETh:
- METOJaMU  MPOCKTUPOBAHUS
(pacyeTa W  KOHCTPYMPOBAHHS),
DKCIUTyaTallud ¥ U3TOTOBJIEHUS
AJIEMEHTOB TE€XHOJIOTUYECKOTO
000opymoBaHUs c y4ETOM
JNEUCTBYIOLIEN HOPMATUBHO-
TEXHUYECKOUN TOKYMEHTALIUH.
3HATH:
- YMEHHUEM MPOBEPSTH - OCHOBHBIE CITIOCOOBI MPOBEPKHU
MK-13 TEXHUYECKOE COCTOSIHUE | TEXHUYECKOIO COCTOSHUS

Y OCTAaTOYHBIN pecypc
TEXHOJIOTUYECKOTO
o0opyoBaHUs,
OpraHU30BBIBATH

TCXHOJIOTHYCCKOI'O O60py,HOBaHI/I$I;

yMeThb:
- ONIPeNeNsATh OCTATOYHBIN pecypc




npoUIaKTUIECKHI TEXHOJIOTHYECKOT0 000py10BaHUS;
OCMOTp U TEKYIIUH

PEMOHT BJIAJIETh:

TEXHOJIOTHUECKUX - METOJaMH pacdeTa OCTaTOYHOTO

MaIIfH 1 000pyIOBaHUs | pecypca TEXHOJIOTHYECKOTO
000py10BaHUS.

4. CTpyKTypa M colep:KaHue JUCHUIIUHBI.

OO61ast Tpy1I0EMKOCTh IUCIMIUIMHBI 10 OYHOU (popme cocTaBisieT / 3a4eTHBIX
SAWHMII, T.e. 252 aKaJIeMHYECKHX Yaca, KOTOPhIC BKIIOUYAIOT ayJUTOPHYIO palbOTy
(JTekIu, TMpaKTHYECKWe W CEMHUHApPCKHUe, J1abopaTopHBIC 3aHATHS), a TakKKe
CaMOCTOATEIbHYIO PaboTy cTyAeHTOB. DopmMa KOHTPOJIS — dK3aMeEH.

O6mast TpyJ0EMKOCTh JAUCIHUIUIMHBI [0 OYHO-3a04HON (hOopMe COCTaBIsIET S
3a4eTHBIX eauHuIl, T.e. 180 akameMmuecknx yaca, KOTOPBIE BKIIOYAIOT ayIUTOPHYIO
paboTy (IeKIWH, MPAKTHYECKUE W CEMUHAPCKHUE, JTaOOPATOPHBIC 3aHATHS), a TAKKE
CaMOCTOATEIbHYIO PaboTy cTyAeHTOB. DopMa KOHTPOJIS — dK3aMeEH.

CtpykTypa u cojepxkanue aucuuiinael «KoHcTpynpoBanue u pacuer
AJIEMEHTOB O00OPYJIOBaHUS OTpACiW» MO CPOKaM M BHUJIaM pPabOThl OTPa’KEHBI B
[Ipunoxxenuu 3.

Conep:xkanue pa3gejioB TUCHUILTHHBI.
4.1 OcHOBHBIE MPUHIIUTIBI KOHCTPYUPOBAHUS U TPOESKTUPOBAHUS aIAPaTOB

OcHoBHBIE TpeOOBaHUA, MPEABIBISIEMbIE K XUMUYECKOMY OOOpPYIOBAHUIO.
OCHOBHBIE MMOKA3aTENM KauecTBa U KOHCTPYKTUBHOI'O COBEPILIEHCTBA XMMHUYECKOIO
oOopynoBanusi. HopmartuBHO-TexHMYecKkas JTokymMeHTauus. OCHOBHbIE (DaKTOPBI,
ONpENENSIONME pa3Mepbl W KOHCTPYKLHMIO alllapaToB, MOPSIOK BbIMIOJHEHUS
pacyeToB MpU MPOEKTHUPOBAHUU XMUMHYECKOTO OOOpYAOBaHMS, COAEP)KAHUE U LENb
KaxJ0ro0 3Tana. OCHOBHbIE CTAANH MPOEKTUPOBAHUS 000PYI0BaHUS.

4.2 BrnvusiHME METOZ0B U3TOTOBJICHUS HA KOHCTPYKIIUIO alapaToB.

BrusHrie MeTo10B M3rOTOBJICHUS HA KOHCTPYKIIMIO alapaToB, 0OCOOCHHOCTH
KOHCTPYUPOBAHUS JIMTOW W CBapHOM amnmaparypsl. CodeTaHue yriepoOAUCTBIX H
JISTUPOBAHHBIX CTalled B OJHON KOHCTPYKIMU. OCOOEHHOCTH KOHCTPYHUPOBAHMSI
JeTane u COOPOYHBIX €AMHUI] U3 IIBETHBIX METAJIJIOB, TIACTMACC, YMAIMPOBAHHOM
arrmapaTypsl.

4.3 OcHOBHBIE MTApaMETPhI, UCIIOJIb3yEMbIE ITPU IPOBEICHUN PACUETOB HA MPOYHOCTh

OcHOBHBIE TIapaMETpbl, HCIIOJIb3YEMbBIE IPH NPOBEAECHUU PACUYETOB Ha
npoyHOCTh. Pabouune, pacueTHbie U MPOOHBIE HATPY3KH, IEUCTBYIOIIME HA 3J€MEHTHI
KOHCTPYKIIMU. METONNKN ONpenesieHns] HAarpy3Kyd Uil Pa3IMdHOrO COCTOSHHUS
obopynoBanus. Pabouas u pacuerHas temieparypsl. OnpeneneHue JOIyCKaeMbIX



HaIpsHKEHUH ¢ y4€TOM CBOMCTB KOHCTPYKIIMOHHBIX MATEPHAJIOB U THUIIA 3arOTOBKH.
[lonsiTue O pacyeTHOM M MCHOJHUTEIBHOW TOJIIMHE CTEHKU KOHCTPYKTHUBHBIX
AJIIEMEHTOB, OIpeJeieHre pacueTHbix mpubdaBok. Koadduimentsr npouHocTu
CBapHBIX COEIMHEHUH.

4.4 PacueT TOHKOCTCHHBIX 00€9acK Ha IPOYHOCTh

['eomeTpuueckue mapaMeTpbl TOHKOCTEHHBIX 00ojouek. be3moMeHTHas wu
MOMEHTHAs TEOPUS 000JI0YEK. Hanpsixkennoe COCTOSIHUE YOPYTUX
OCECHMMMETPHUYHBIX 000JI0ueK. BBIBOJI pacyeTHBIX 3aBHUCHUMOCTEH ISl OMpEeIeIeHuUs
TOJNIIMHBl ~ CTEHKH TJIAJKUX  000704YeK  (IWIMHAPUYECKUX, CHEpPUUECKUX,
KoHnueckux). Kompma — xectkoctd.  Pacuer  nmnmHapuyeckux — oOedaex,
MOAKPEIUIEHHBIX KOJbLAMM KECTKOCTH. PacyeT M KOHCTPYHpPOBAHHE EMKOCTHOM
anmapaTypsl, paboTaromen o1 aTMoC(hEepHbIM JaBICHUEM.

IlonsiTue o KpaeBoﬁ 3aJaudc. Yuer KpacBbIX CHUJI U MOMCHTOB IIpH PaCUCTC
alraparTos. HpI/I‘{I/IHLI BO3HHUKHOBCHHUA KPACBBIX HﬂHpH)KCHPIfI. OcobenHocT
HAIIPAKCHHOI'O COCTOSAHUA. CriocoOBI CHIKEHHUS KpacBbIX HaHpHX(GHHﬁ.

4.5 PacyeT TOHKOCTEHHBIX 00e4YaeKk Ha YCTOMYHUBOCTH

O6mme cBeneHus o0 ycroiumBocTH. OOIIass U MeCTHas YCTOWYHMBOCTB.
®dakTopkl, BIUAIONIME HA YCTOMYUBOCTh, KPUTEPUI YCTOMUMBOCTU U KOA(DPHUIIUEHTHI
3anaca. Kputuueckoe naBieHue. PacueT KOpPOTKUX U JUIMHHBIX OOOJIOYEK.
OnpeneneHue KpUTUUECKON IIUHBI 00osiouek. Pacuer oOeuaek Ha MPOYHOCThH U
YCTOMYMBOCTh TOJ JEHWCTBMEM HAPYKHOTO JaBieHUA. Pacuer IUIMHIAPUYECKOU
o0euaiiki Ha yCTOMYMBOCTh MPU OCEBOM CXKATUMU U U3rHOE. YCIIOBUE YCTOMYHMBOCTH
npu KOMOWHHUPOBAHHOM HarpykeHuu. KOHCTpyKTHBHBIE  CIOCOOBI YBEIMYEHUS
KECTKOCTU 000JIOUEK.

4.6 KoHcTpyunpoBaHue U pacueT JHUIIL armapaToB

Konctpykiun u 005acTh MPUMEHEHUS JHUIL U KpBIIEK anmapatoB. Pacuer
BBINTYKJIBIX, KOHUYECKUX U TUIOCKMX JHUII, padOTalNMX TMO0J BHYTPEHHUM
JABJICHUEM, Ha MPOYHOCTh. PacueTr gHUIN, NMPUCOSAMHEHHBIX HA OoiTax K (aHiry.
Pacuer Ha ycTOWYMBOCTD JTHUIII, PAOOTAIOIIUX T0/I HAPYKHBIM JTaBJICHUEM.

4.7 YxpersieHue OTBEepCTUN B CTEHKaX armapaToB

YerpolictBa [1si MPUCOEAMHEHHUS] TPYyOONMPOBOJOB M OCMOTpa amnmnaparos.
Ocnabnenue 000JI0YeK OTBEPCTUSIMU U BbIpe3aMu. MeTOIbl YKPEIUICHUSI OTBEPCTHIA.
Tunbl yKpersomuX 3JIEMEHTOB. ['eoMeTpuueckrue pa3Mepbl 30HBI YKPEIICHUA.
[IpoBepka HEOOXOAMMOCTH YKPEIUIEHUS OTBEpCTU. Pacder ykperuieHus OTBEpCTHS
10 TeOMeTprIecKOoMy Kpurteputo. [lopsiaok pacuera OIMHOYHOTO OTBEPCTHUS U PACUET
YKPETUISFOIUX JIEMEHTOB.



4.8 KoHCTpyKIMU U pacyeT (IaHIEBBIX COSTUHCHUM

KoHcTpykumu (iaHIeBbIx COeIMHEHUH, X Kiaccupukamus. TpeOoBaHwus,
npeabsBisieMble K  (UIAHIEBBIM COCIUHCHUSAM. PacueTHbIC MapaMeTpbl H
TCOMETPHUUCCKUE COOTHOIICHUS. BbIOOp (OpMBI NMPHBAIOYHBIX TOBEPXHOCTEH,
NPOKJIQA0YHBIC MaTeprajbl, 00JaCTH NMPHUMEHEHHUS Pa3IMYHBIX THIIOB IPOKIIAIIOK.
['epMeTHYHOCTh (DIAHIICBOTO COCTUHCHHWS W HArpy3K, JACHCTBYIONIME Ha €ro
KOHCTPYKTHUBHBIC 3JIeMEHTBI. Pacdyer 0OJITOBOM Harpy3KH M KPEIIe)KHBIX JJIEMEHTOB.
Pacder Ha IPOYHOCTH 3JIEMEHTOB (PIIAHIIEBOTO COCIUHEHUSA. YYET TeMIIepaTypHOTrO
dakTopa. AnropuT™ pacuera (pIaHIIEBOTO COSAMHCHHUS.

4.9 PacueT 1 KOHCTPYUPOBAHHE DJIEMEHTOB KOKYXOTPYOHBIX TETIIOOOMEHHUKOB

[IprunHBl BO3HHUKHOBEHHS TEMIIEpPaTypHBIX HampsbkeHud. PacdeTr ycumiui,
BO3HUKAIONIUX B KOXYXOTPYOHBIX TEIJIOOOMEHHUKAX TMOJ| JIEHCTBUEM Pa3HOCTH
TemriepaTyp U nAaBieHui. CriocoObl KOMIIEHCAIIMU TEMIEPATYPHBIX HAIPSKECHUU.
Komrmencaropsl. Pacuer TerniooOMEHHUKOB C JTUH30BBIM KOMIIEHCATOPOM. CrIocOObI
KperuieHus: TpyO B TpyOHBIX penieTkax. PacueT mpoyHOCTH M MIIOTHOCTH KPETLICHUs
TpyO B TpyOHBIX pemieTkax. PacdeT TommuHbl TpyOHBIX pemeTok. CrnocoOsl
COCIMHEHUS TPYOHBIX PEIIETOK C KOPITYCOM.

4.10 Pacuer omop ammapaToB

OnpeneneHue BETPOBOM M CEMCMMYECKOM HArpy3KH, JEHCTBYIOIIEM Ha
KOJIOHHBIE aIlliaparthl, pacyeT KOJIOHHBIX aIlllapaToB Ha MPOYHOCTh U YCTOWYMBOCTH
TP COBMECTHOM JIEMCTBUH HATPy30K, pacueT HANPSHKEHUHM B KOpITyce annapara. Tun
onop. KoHCTpyKIMM OIOp BEPTUKAJIBHBIX AalllapaToB KOJIOHHOrO Tuma. Pacuer
AJIEMEHTOB OMOPHOM 00€UYalKu, OMOPHOTO KOJIbIIA.

OnopHele nanbl. Pacuer HampspkeHUH B CTEHKE alrapaTra, YCTaHOBJIEHHOTO Ha
onopHbIX Janax. OnopHble CTOWKU. Pacuer HampspKeHUH B CTEHKE ammapara,
YCTAHOBJICHHOTO Ha OIOPHBIX CTOMKax. KOHCTpyKUMH OIOp TOpU3OHTAIBHBIX
annaparoB. CenyoBble  omopel. PacdyeT HampsoKeHUH B ONACHBIX CEYEHHAX
TOPU30HTAJIBHOTO almapara, pa3MelleHHOr0 Ha CEIOBbIX onopax. KoHCTpyKTHBHBIE
CHOCOOBI YBEJIMYEHUSI KECTKOCTU CTEHOK allapaTroB B MECTaX YCTAHOBKH OIIOP.
Kpennenue onop Ha Hecymux QpyH1aMEeHTax.

4.11 ToacToCcTeHHbIE COCYABI U anmnapaTsbl

KoncTpykiium u  METOABI U3TOTOBJIICHUA TOJICTOCTEHHBIX — alllapaToB:
OJIHOCJIOMHBIX U MHOTOCTOMHBIX. OCOOEHHOCTU AKCIUTyaTallud U KOHCTPYKIITUOHHBIC
Matepuanbl. HampspkeHHOE COCTOSIHME OJHOCTIOWHOW oOedaiiku. Pacder TonmiuHbI
CTEHKM TI0 METOJYy MAaKCUMAaJbHbIX HampsbkeHud. Hecymas cnmocoOHOCTH
TOJICTOCTEHHBIX COCYOB.



PacueT ToJICTOCTEHHBIX COCY/IOB 10 METOY MPEeEIbHBIX Harpy3o0K. TemnepaTypHbie
HalpsHDKEHUST B TOJICTOCTEHHOW — IMJIMHApUYeckod — oOeuaiike. CocTaBHBIE
TOJICTOCTEHHBIE 00OeUaiiku. Pacripeenienre HaNpsKEHUH 10 TOJIIUHE CTEHKH.

[Tyt mOBBIIICHUS HECYyIIEeld CIIOCOOHOCTH TOJICTOCTCHHBIX COCYNOB. ABTOQPETTaK.
KoHcTpykiuu W pacdeT MHMIN anmapaToB  BBICOKOTO JaBieHus. OcoOGeHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO maBieHHs. OOJacTh WX TPUMEHEHUS, YCIOBUS
padoTHL.

Meronuka pacuera Ha TEPMETHYHOCTH M IIPOYHOCTH DJIEMEHTOB KOHCTPYKLIMH
coenrHeHn. OCOOEHHOCTH KOHCTPYUPOBAHUS KPEIIEKHBIX JETANEH, UX pacyerT.

4.12 Pacdet u KOHCTPYHPOBAHUE IIEMEHTOB anmnapaTroB 60apabaHHOTO 000PYI0BAHUS

Pacuer oOeudaek BpamarONIMXCsl HArpy>KEHHBIX —allllapaToB. JJEMEHTHI
KOHCTPYKIIMM OMNOPHBIX YCTPOUCTB OapabaHHOrO O0OpYAOBAHMUS: OaHmaxu,
OTOPHBIE U YIOPHBIE POIUKH.

Pacuer cBOOOAHO HAJAETOTO U KECTKO CKPEIJICHHOTO C KOpIycoM OaHjaxa.
KoHcTpynpoBaHne # pacyeTr ONOPHBIX M YIOPHBIX pOJUKOB. KoHcTpykuuu
YIUIOTHEHUH.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Mertonuka mipeniofaBaHusl AUCHHMIUIMHBI  «KOHCTpyHWpoBaHME U pacuer
AJIEMEHTOB O0OPYIOBaHUS OTPACIN» U peanu3alisi KOMIETEHTHOCTHOTO MOAX0/a B
W3IIO)KCHMM W BOCIPHUATAM  MaTepuajga MpeayCMaTpUBaeT  HCIOJIb30BAHHE
CIICMYIONIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TIPOBENCHHS TPYIIIOBHIX,
WHIWBUTyaTbHBIX, ayJUTOPHBIX 3aHATHNA B COYETAHWUU C BHEAYJUTOPHON pabOTOM C
1eIbI0 (HOPMUPOBAHUS U PA3BUTHUS TPO(PECCHOHATBHBIX HABBIKOB 00yUYaIOIINXCA:

— TMOJATOTOBKA, MPEJICTABIIEHNE U OOCYXKJICHHE TPE3EHTAIM Ha CEMUHAPCKUX
3aHATHUSAX;

— OpraHu3alys ¥ MpOoBEJeHNE TEKYIIET0 KOHTPOJIS 3HAHUM CTYJIEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— TMPOBEJACHUE WHTEPAKTUBHBIX 3aHATUH 1O TMPOIEAYpE MOATOTOBKU K
WHTEPHET-TCCTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJB30BAaHWE HWHTEPAKTUBHBIX (OPM TEKYIIETO KOHTPOds B (dopme
ayJIMTOPHOTO U BHEAYAUTOPHOTO MHTEPHET-TECTUPOBAHNS;

— TPOBEACHHE MAaCTEP-KJIACCOB DKCIEPTOB MW CHEHHUAIUCTOB 110 METOoAaM
pPacyeTOB M KOHCTPYUPOBAHMS 000PYIOBAHUS.

VY enbHbIA BeC 3aHATUHM, MPOBOJMMBIX B MHTEPAKTHBHBIX (opMax, omnpeaescH
IJIaBHOW 1eNbl0  00pa3oBaTeNbHOM MpOrpaMMbl, OCOOEHHOCTHIO KOHTHMHIEHTA
oOyuaromuxcss M cojepkaHueM auctumiinHel  «KoHcTpyupoBanue u  pacuer
AJIEMEHTOB OOOPYAOBAaHMS OTPACIM» U B IEJIOM MO auciuiuiiHe coctariseT 50%
ay IUTOPHBIX 3aHATUM.



6. OuneHovHbIe CPeACTBA IJIs TEKYILIEr0 KOHTPOJISA YyCIIeBAeMOCTH,
MPOMEKYTOUHOH aTTeCTAIMHU 10 HTOTaM OCBOEHHUSI TUCIIUIIJIMHBI U YUYeOHO-
MeTOINYECKoe o0ecnedyeHue cCaMOCTOATEILHOI padoThI CTYJIEHTOB.

B mpomecce oOydeHHs HMCHOIB3YIOTCS CIACAYIOMNAE OICHOYHBIC (HOPMBI
CaMOCTOATEILHON PabOThI CTYJIEHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCTIEBAEMOCTH M TIPOMEXKYTOUHBIX aTTECTAITHI:

- TIOATOTOBKA K BBHIITOJTHCHUIO PACUCTHBIX 3aJaHUI M MX 3aINTa,
- KOHTPOJIb 3HAHUWI MPU TTOMOIIN TECTOB.

OOpasupl TECTOBBIX 3aJaHUM, TEeMaTHKa pacueTHBIX pabOT W BapUaHTHI

3aJ]aHUi, BApUAHTHI DK3aMEHAIIMOHHBIX OWJICTOB, TIPUBECHBI B IPHIIOKECHUN 2.

6.1. ®oHJ OLIEHOYHBIX CPEACTB JJIA NMPOBeAeHUS MPOMEKYTOYHOM aTTeCTAlUMN
00y4YaIMXcs Mo JUCUHUIINHE (MOIYJIIO).

6.1.1. [lepeyeHb KOMIETEHUMI ¢ yKa3aHUeM ITanoB ux GopMHUpoBaHus B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrpaMMBbl.

B pesynbrare oCBOCHHS TUCHUIUIMHBI (MOIYJsA) (GOPMHUPYIOTCS CIEIYIOLINE
KOMITCTCHITUH

Kon B pe3yabTare ocBoeHHs1 00pa30BaTEIbHOM NIPOrpaMMbl 00YUYAKO LIUTCSE
KOMIIETeHIH U J0JI2KeH 00/1a1aTh

- CMIOCOOHOCTBIO MPUHUMATH Y4aCcTHE B pabOTax MO pacyeTy u
IK-5 MTPOEKTUPOBAHMIO JETAJIEN U y3JI0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIMH B COOTBETCTBUU C TEXHUYECKUMH 3aJaHUSIMU U
MCIIOJIb30BAaHUEM CTAaHAAPTHBIX CPEACTB aBTOMATU3ALINH
IIPOEKTUPOBAHHUS

- YMEHHUEM MPOBEPSITh TEXHUYECKOE COCTOSHUE U OCTATOYHBIN
MK-13 pecypc TEXHOJOTMYECKOTO 000PYI0BaHUsI, OpraHU30BbIBAThH
MPOPUIAKTHIECKUN OCMOTP U TEKYIIUNA PEMOHT
TEXHOJOTMYECKHUX MAIllH U 000py10BaHUS

B nporiecce ocBoenuns oOpa3zoBaTeIbHON IPOTrPaMMbl IaHHBIE KOMITIETCHIIUH, B
TOM YHCJIC€ X OT/AEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TOATAMTHO B XOJE OCBOCHHSI
OOyYarOIIMMHUCS AUCIHUIUIMH (MOAYJEeH), MPAaKTHK B COOTBETCTBUU C YYEOHBIM
IJIAHOM U KaJICHJApHBIM rpadukoM yueOHOTO TIpoliecca.



6.1.2. Onucanne nokaszareseil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIIU,
(hopMHpPYyeMBIX [0 HTOTaM OCBOEHHS IUCHUILTAHBI (MO1YJIs1), ONUCAHNE HIKAJ

[Ioka3zarenem OLCHUBAaHUA

OICHUBAaHUA.

KOMHCTCHHI/Iﬁ Ha pPa3JIMYHbIX

oTallax HuX

dbopMUPOBaHUS SABJSIETCS JOCTH)KCHHE OOYYAIOIIMMHUCS TUTAHUPYEMBIX Pe3yIbTaToOB
OOy4YeHHSI TI0 JUCITUTUTHHE (MOIYJIIO).

IIK-5 - ctocoGHOCTh MPUHUMATH yYacTHE B pab0OTax MO pacyeTy v MPOCKTUPOBAHUIO
JeTaJied U y3JI0B MAIIMHOCTPOUTEIBbHBIX KOHCTPYKIUNA B COOTBETCTBUH C TEXHUYECKUMHU
3aJaHUSIMH U UCTIOJIb30BAHUEM CTAaHIAAPTHBIX CPEACTB aBTOMATU3ALMU TPOEKTUPOBAHUS

Kputepun onennBanns

IToxasareJsn
2 3 4 5
3HATh: OO6yuarommiics OOyuarouuiics OOyuarommiics OO6yuarouuiics
- OCHOBHBIC JIEeMOHCTPHPYET JIeMOHCTPHPYET JEMOHCTPUPYET JI€MOHCTPHUPYET
TpeGoBanusi, | [IOJIHOC  OTCYTCTBUE | HEIOJHOE YaCTUYHOE HOJIHOE
npembsBIsieM | WIM - HEI0CTaTOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
BIE K COOTBETCTBHE CIICAYIOIIMX 3HAHUM: | CIENYIOILUX 3HAHUM: | CIEAYIOIIUX
KOHCTPYKIHsL | CICAYIOLIMX 3HAHUH: | OCHOBHBIC OCHOBHBIE 3HAHU:
M OCHOBHbIE TpeboBaHus, TpeGoBaHus, OCHOBHbIE
XUMHUYeckoro | TpeOoBaHUs, MPEIbSBIISIEMBIE K NPEIbIBISIEMBIE K TpeGoBaHus,
oGopynoBany | IPEABSBIsSEMbIC K KOHCTPYKIHSAM KOHCTPYKLUSAM HpeabsBIsieMble K
SI; IOPSTIOK KOHCTPYKIHSM XUMHAYECKOTO XHUMHAYECKOTO KOHCTPYKIIUSM
npoBefeHHsT | XMMHYECKOIO 000py0BaHuS; 000py10BaHUS; XUMHUYECKOTO
pacueroB npu | 000py0BaHus; MOPSZIOK TIPOBEICHUST | TIOPSIIOK 000pyI0BaHUS;
TIPOeKTHpoBa | MOPS/IOK POBE/ICHHS | PaCueTOB IPH IIPOBE/ICHUS HOPSIIOK
HUM, pacueToB npu MPOEKTUPOBAHHH; pacyeToB npu NIPOBEICHUS
coBpeMeHHble | IIPOCKTHPOBAHHY; COBPEMEHHBIE METO/IbI | POEKTUPOBAHUH; pacyeToB Npu
METOIbI COBpPEMEHHBIC pacuera Ha POYHOCTH | COBPEMEHHBIE IPOEKTHPOBAHUH;
pacdera Ha METO/bI pacueTa Ha 3JIEMEHTOB METO/bI pacueTa Ha | COBPEMEHHbIE
TIPOYHOCTH MPOYHOCTH KOHCTPYKIIUH, MIPOYHOCTH METO/IbI pacueTa Ha
3JIEMEHTOB 3JIEMEHTOB Jlonmyckarorcs 3JIEMEHTOB IPOYHOCTh
KOHCTPYKI[MH. | KOHCTPYKIIHH. 3HAYUTEIbHbIC KOHCTPYKIIUH, JJIEMEHTOB
OLIMOKH, TPOSIBJIAETCS | HO JIOMYCKAIOTCS | KOHCTPYKIIUY,
HE/I0CTaTOYHOCTh HE3HAYNTEIbHBIC CBOOOIHO
3HaHU#, 10  psAAy | OMMOKH, onepupyer
nokasaresne, HETOYHOCTH, NPHOBPETEHHBIMH
o0yyaromuincs 3aTpYHEHus  [pH | oo
WCTIBITBIBACT AHATTUTHYECKIX
3HAYUTENIbHbIC orepanusx.
3aTpyAHEHUS pH
OIIepUPOBAHUU
3HaHUSIMH ~ TPU X

IIEPEHOCE Ha HOBBIE
CUTYallUH.




yMeThb: OOyuarommuiics He OOyyvarormmiics OOyuaromumiics OO6yyaromumiics
- yMeeT WIu B JI€MOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
KOHCTPYHPOB HEI0CTaTOYHOU HETIOJHOE YaCTHYHOE HOJTHOE
aTh CTENECHU yMEeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
XUMIdeckoe | KOHCTPYHPOBATH CIEAYIOMX YMCHHUIL! | CAC/yIOLHX CIIEAYIOLIX
obopyoBany | XMUMHIECKOe KOHCTPYHPOBATh YMEHHIA: YMEHHI:
e 13 00opyI0BaHUE U3 XUMHAYECKOE KOHCTPYUPOBATh KOHCTPYHUPOBATh
pa3IMUHbIX pasIMIHbIX obopyzoBaHue 13 XUMHAYECKOE XUMHUYECKOE
KoHCcTpyKipo | KOHCTPYKIHOHHBIX | Pa3ITHIHBIX 000pyI0BaHKE U3 000pyI0BaHKE U3
HHDBIX MaTEPHAIOB C y4ETOM | KOHCTPYKLIMOHHBIX PaSTHUHBIX PaSITHYHBIX
MaTCpHAJIOB C TPSGOBaHHH o MaTEPTAiion © yaceTom KOHCTPYKIIMOHHBIX | KOHCTPYKIIMOHHBIX
yaeToM JEHCTBYIOILEH TpeboBaHUI
Tpebosanmii | HOPMATHBHO- neifcTByomEit MaTepuaoB ¢ ) MaTepuaioB ¢
IefCTByOLIE TEXHUYECKOU HOpMaTI/IBHOv- y4ETOM TpeOOBaHUN | y4eTOM
i JOKYMEHTAIUH; TEXHUUECKON JIeHCTBYIOIIEH TpeOoBaHUI
HOpMaTHBHO- | BPINOJHATE PACUETHI | IOKYMEHTALHUK; HOPMATHBHO- eiicTByOLeit
TexHuyeckoi | PICMCHTOB BBITIOIHATE PACUCTRL | rex Hirueckoit HOPMATHBHO-
JloKymenTaly | XIMITIECKOTO SJICMCHTOB JIOKYMEHTALUU; TEXHUYECKON
4, BBILOJHATD 00opyoBailis ¢ *EmHeeRoro BBITTOJIHATH PACUeThl | JOKYMEHTAIUH;
pacueThI PUMEHEHHEM 00opyoBaHus ¢ p M ’
3TeMEHTOB KOMITBIOTEPHOU PAMEHEHNEM SIICMCHTOB BBIIIOIHATE
XyMIgeckoro | TEXHUKH. KOMITBIOTEPHOU XUMHUYECKOTO pacyeTbl
O60pyI[OBaHI/I TCXHUKH. O60py,I[OBaHI/I}I C 3JIEMEHTOB
gc Homyckarores pUMEHEHHEM XHMHYECKOTO
PUMEHCHHEM SHATUTCIILHBIC KOMITBIOTEPHOI 06OpyI0BaHHS C
KOMIIBIOTEPHO OLIMOKH, POABIACTCH TEXHUKH. IIPUMEHEHUEM
i TEXHIKIL HEI0CTaTOYHOCTh .
yMeHHil, 110 psity YMeHust OCBOEHBHI, KOMITBIOTEPHOM
oKa3arTelieH, HO JOITYCKAKOTCA TCXHUKU.
oOyuaromuiics HE3HAYUTEIIbHbBIE CBoboaHO
HCIIBITBIBACT OHH/I6KI/I, onepupyer
SHA9UTCIBHBIC HETOYHOCTH, PUOGPETEHHBIMU
SATPYIIHCHITL TIpH 3aTpyAHEHUs MIPU YMEHUSIMH,
OTIepUPOBAHUU
YMEHHSME TIDH X aHATTMTUYECKUX IpUMEHSET UX B
NepeHoce Ha HOBBIE onepanusix, CUTYyalluAx
CUTYyaluu. MNEPEHOCEC YMCHUU HA | MMOBBIIICHHOU
HOBEIE, CIIO’)KHOCTH.
HECTaHAApPTHBIE
CUTYAIIHH.
BJIAJIeTh: OOyuaromuiics  He | OOyuaromuiics OOyuarommiics OOyuarouuiics B
- METOAaMH | BJajgeeT  WJIA B | BJaJeeT B HEMOJHOM | YaCTHYHO BJIaJeeT MOTHOM  o0BbeMe
NPOEKTHPOBA | HEJAOCTATOUHOU o0beme METOAAMHU | METOAAMU BJIaJIceT
HUS (pacyera | CTeTleHU BJIAJICET | MPOSKTUPOBAHHSI MIPOSKTHPOBAHUS METOAaMHU
U METOAaMHU (pacueta u | (pacueta U | IPOEKTHUPOBAHUS
KOHCTPYHPOB | IPOEKTHPOBAHUS KOHCTPYHUPOBAHMUS), KOHCTpyHpoBaHusi), | (pacuera u
aHus), (pacueta U | DKCIUTyaTaliu U | DKCIUTyaTallu U | KOHCTPYMPOBAHU)
IKCIUTyaTany | KOHCTPYHPOBaHUS), W3TOTOBIICHHSI W3TOTOBIICHHS , JKCIUTyaTallud |
U U | OKCIUTyaTaluu U | DJIEMEHTOB HJIEMEHTOB U3TOTOBIICHUS
W3TOTOBIICHHS | U3TOTOBIICHHSI TEXHOJIOTHIECKOTO TEXHOJIOTUYECKOTO | DJIEMEHTOB




3JIEMCHTOB
TEXHOJIOTHYEC
KOTO
obopynoBaHu
s C y4eToM
JICUCTBYIOILIE
51
HOPMAaTHBHO-
TEXHUYICCKOU
JIOKYMEHTAIN
H.

3JI€MEHTOB
TEXHOJIOTMYECKOT 0
obopynoBaHus
Y4ETOM
JIEACTBYIOLLEH
HOPMAaTUBHO-
TEXHUYECKON

JIOKYMEHTAIUH.

000pyI0BaHUS C
Y4ETOM JICUCTBYIOIIECH
HOPMAaTUBHO-
TEXHHUYCSCKOU
JIOKyMEHTAIlUH,
JIOTTYCKaIOTCS
3HAUYUTCILHBIC
OIIHUOKH, MPOSBIIACTCS
HEAOCTATOYHOCTh
BJIAJCHHUSI HaBBIKAMU
10 psly NOKa3aTeseu;
oOyyJaronuiics
HCIIBITHIBACT
3HAYHUTEILHBIE
3aTpyAHCHUS npu
MIPUMEHECHUN HABBIKOB
B HOBBIX CHUTYaITUsIX.

obopymoBaHus c
Y4ETOM
JICUCTBYIOLLEH
HOPMAaTHUBHO-
TEXHHYSCKOMN
JIOKYMEHTAIUH.
HaBpiku  OCBOCHBEI,
HO JIONTYCKAOTCSA
HE3HAYNTEIIbHBIC
OIIINOKH,
HETOYHOCTH,
3aTPYJIHECHUS
AHAJTUTUYECKUX
onepanusix,
[IEPEHOCE YMEHMI Ha
HOBBIC,
HECTaHJapPTHHIC
CUTYalH.

npu

TEXHOJOTHYECKOTO
obopymoBaHus €
y4eTOM
JICUCTBYIOILICH
HOPMAaTHUBHO-
TEXHHUYCCKOU
JIOKYMEHTAIUH.
CBo0OOgHO
PUMCHSICT
MOJTYYCHHBIC
HAaBBIKK B CHUTYya-
LMSX ITOBBIIIEHHOM
CIIOKHOCTH.

IMK-13 - ymeHue npoBepaTh TEXHUYECKOE COCTOSIHUE U OCTATOYHBIN pecypc

TEXHOJIOTHYECKOr0 000PYI0BAHUSI, OPraHU30BBIBATh NPOPUIAKTUYECKHI OCMOTP U TEKYLIUH
PEMOHT TEXHOJIOTMYECKUX MAIIMH U 000pYy10BaHUs

3HATb:

- OCHOBHBIC
CIIOCOOBI
MIPOBEPKHU
TEXHHYECKOTO
COCTOSTHHS
TEXHOJIOTHYEC
KOro
o0opynoBaHU
s,

OO6yuarommiics
JIEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE
WA HEJIOCTaTOYHOE
COOTBETCTBUE

CHEAYIOLIUX 3HAHUM:

OCHOBHEIE CIIOCOOBI
MIPOBEPKH
TEXHUYECKOTO
COCTOSTHUS
TEXHOJIOTHYECKOTO
000pyI0BaHUS.

OO6yuarommiics
JEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CHEAYIOUIMX 3HAHUM:
OCHOBHBIE  CIIOCOOBI
MIPOBEPKHU
TEXHUYECKOTO
COCTOSTHHSI
TEXHOJOTHYECKOTO
o0opyI0BaHU;
JIOYCKaroTCA
3HAYUTEIbHBIC
OLIMOKH, TPOSBISETCS
HEJIOCTaTOYHOCTD
3HaHWUM, MO
MmoKasaTeliei,
oOyuatroruics
HCIBITEIBAET
3HAYNTCIbHEBIC
3aTPyAHCHUS
ONEepUPOBAHUU
3HAHUSIMH ~ TIpU UX
MEpEHOCE Ha HOBBIC
CUTYaIliH.

pany

npu

OOyuarommiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CIEAYIOIIMX 3HAHUM:
OCHOBHBIE CIOCOOBI
MIPOBEPKHU
TEXHUYECKOTO
COCTOSIHUSI
TEXHOJIOTHYECKOTO
o0opynoBaHus; HO
JIOTTyCKaIOTCS
HE3HAYUTEIIbHbBIE
OIINOKH,
HETOYHOCTH,
3aTpyJHEHUS
AHATUTHYECKUX
oreparusx.

npu

OO6yuarommiics
JEMOHCTPHUPYET
IIOJIHOE  COOTBET-
CTBUE CIEAYIOUINX
3HAHWH:
OCHOBHEIE CITOCOOBI

IPOBEPKH
TEXHUYECKOTO
COCTOSIHUS
TEXHOJIOTUYECKOTO
o0opynoBaHus,
cBOOO/IHO
orepupyeT
npUOOpEeTEHHBIMU
3HAHUSMH.




yMeThb: OOyuarommuiics He OOyyvarormmiics OOyuaromumiics OO6yyaromumiics
- ompexensTh | YMECT WM B JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
OCTAaTOYHbI | HEOCTaTOYHOMN HEIOJIHOE 4aCTUYHOE IIOJIHOE
pecypc CTEIIeHHU YMEEeT COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
TexXHOJoruuec | ONPENeIsaTh CIIEAYIOIUX YMEHUI: | CIEAYIOUIUX CIIEIYIOIINX
KOTO OCTaTOYHBIN pecypc ONPEACIISTh YMEHUI: YMEHHIA:
06opyoBaHy | TCXHOJIOTHYCCKOTrO OCTaTOUHBIN pecypc OIpEAEIATh OIpEEIIATh
q. 00opynOBaHUs. TEXHOJOTHYECKOI0 OCTaTOYHBII pecypc | OCTaTOYHBIH
o0opyoBaHus, TEXHOJIOTUYECKOI0 pecypc
JIOMTYCKAIOTCS 000pyAOBaHUS. TEXHOJIOTHYECKOT0
3HAUUTENbHbBIE YMeHus: OCBOEHBI, o0opyaoBaHus;
OLIMOKH, HPOSIBISICTCS | HO JI0MYCKAKOTCA CBOOOJTHO
HEZOCTATOMHOCT HE3HAYUTEIbHEIE onepupyer
YMCHHM, IO pify OMIHOKH, IPUOOPETEHHBIMH
IIOKa3aTeseu,
oGyHaRoNHitCS HETOYHOCTH, YMCHUAMM,
HCTBITHIBAET 3aTPYAHCHMA 1IpH NIpUMCHACT UX B
3HAUYUTEIbHbIE AHATTUTUYECKUX CUTyanusax
3aTpyaHEHUS IIPH onepanusix, MOBBIIEHHOU
OICpUPOBAHUU IIEpeHoce yMeHul Ha | CI0XKHOCTH.
YMCHHSIMH TIPU UX HOBBIE,
MepeHoce Ha HOBbIE
HECTaHJapPTHHIC
CUTYaIIH.
CUTYaIlIH.
BJIa/IeTh: OOyuaronuiics  He | OOyuarouuiics OOyuarommiics OOyuvaromumiics B
- MeTozaMu | BIajgeer WIH B | BIAJECET B HEIOJIHOM | YaCTUYHO BJa/IeeT IOJIHOM  00ObeMe
pacuera HEJ0CTaTOYHOM o0Beme METOJJaMU  pacueTa | BIaJieeT METOJaMU
OCTATOYHOTO | CTENEHU BJIQJIEET | METOJJaMU  pacyeTa | OCTaTOYHOTO pacuera
pecypca METOJaMHM  pacyeTa | OCTaTOYHOIO pecypca | pecypca OCTaTOYHOT' O
TeXHOJOrnuec | OCTATOYHOTO pecypca | TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOT0 pecypca
KOro TE€XHOJIOTHYECKOI O 060pyI0BaAHNS; 00opy10BaHuUS; TE€XHOJIOTHYECKOTO
oGopynoBann | 000pyIOBaHHSL. JIOMYCKAIOTCS HO JIOTIYCKAIOTCsl | 000pYJOBaHMUS.
o 3HAYUTEIBHBIC HE3HAUYUTEIbHbIE CoboaHo
OIIMOKH, POSIBIIAETCs | OLIMOKH, IPUMCHACT
HE0CTATOUYHOCTD HETOYHOCTH, MOJIyYEHHBIE
BJIAJICHUS HaBblKamy | 3aTPYAHCHMSA  TIpH | HABBIKH B
10 psiy MoKa3aTesel, | AHATUTUIECKUX CUTYaIUAX
O6yuaromuiics ornepanusx, MOBBIIIIEHHON
WCIBITHIBACT NIEPEHOCE YMEHUN Ha | CIOXKHOCTH.
3HAYUTENILHEIE HOBBIC,
3aTpYyAHCHUA npu HECTAaHIAPTHBIC
NIPUMEHEHUH HABBIKOB | CUTYallUH.
B HOBBIX CHUTYaIlUSX.
[Ixanel OLOCHHUBAHWA PE3YJIbTATOB HpOMC)I(YTO‘IHOﬁ arrecTailimn " HX

OITMCaHuA.




DopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexyTrouHas arrectanus oOydarommxcs B (opMe SK3aMeHa MPOBOIUTCS
[0 pe3yJbTaTaM BBIIOJHEHUS BCEX BUAOB YUYEOHOM pabOThl, MPESyCMOTPEHHBIX
y4€OHBIM IUIAHOM 110 J@aHHOW IUCHMIUIMHE (MOXYJIIO), MPU 3TOM YUMTHIBAIOTCS
pe3ynbTaThl TEKYIIEro KOHTPOJIA YCIEBAeMOCTH B TeueHue cemecrpa. OleHka
CTETICHU JOCTIDKEHUS OOYYaIOUUMUCS IUIAHHUPYEMbBIX Pe3yJdbTaTOB OOyYeHHUs IO
JUCUUIUIMHE (MOAYJI0) TPOBOAUTCS MPENOAABaTENIEM, BEAYLIMM 3aHATHA 110
JTUCUUIUIMHE (MOJYJI0) METOJOM 3KCIEPTHOM OLeHKH. Ilo uroram mpomMexyToyHo
aTTecTallMM 10 JUCLHUIUIMHE (MOJIYJII0) BBICTABISETCS OLIEHKA «OTJIIMYHO,
«XOPOILIO», KYAOBJIETBOPUTEIBLHO» WIH «HEYAOBIETBOPUTEIBLHOY.

K mpomexyTrouHOM — arrecTauuMy  JIOIYCKAlOTCS  TOJBKO  CTYIEHTHI,
BBITNIOJHUBIINE BCE BUJIbI yU€OHOM pabOThI, IPEyCMOTPEHHBIE paboueil mporpaMmMon
no aucuuiuinHe «KoHcTpynpoBaHHE M pacyeT 3JIEMEHTOB OOOpPYAOBAHUS OTPACIIN»
(MTPOILIH IPOMEKYTOUHBI KOHTPOJIb, BRITIOJIHUIN PAaCUETHO-TpapHUECKie paboThI).

IxaJjia oneHUBaAHUSA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
MpEAYyCMOTpEHHbIE  y4eOHbIM  TiaHoM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHUM, YMEHHI,
HaBBIKOB TIPUBEICHHBIM B TaOJMIaX IOKa3aTelew,
OO ONEepUpPYET NPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMI/IU,
HABBIKAMH, IIPUMEHSAET UX B CUTYyalUsAX ITOBBIIICHHON
cinoxkHocTh. Ilpu 3TOM MOryT OBITH JOMYUIEHBI
HE3HAUUTEIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIHEHUS
OpU aHATUTUYECKUX OIEepalusix, MepeHoce 3HaHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallhU.

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpenyCMOTpeHHble  y4eOHbIM  MiaHoM  CTyneHt
JEMOHCTPUPYET  COOTBETCTBUE  3HAHWM, YMEHHI,
HaBBIKOB TIPUBEJEHHBIM B TaOJMIaX IOKa3aTesew,
% ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
OPOTHO HaBblkamMu. [lpu 3TOM MOryr OBITH JOMYLICHBI
OIIHUOKH, HETOYHOCTH, 3aTpyAHEHHUS npu
AHAJIUTUYECKUX ONepalusX, TM[epeHoce 3HaHuh H
YyMEHUH Ha HOBbIE, HECTAHJIAPTHBIE CHUTYaIHH,

HCIIPaBJICHHLBIC ITPHU IIOBTOPHOM OTBETC.




Boimonnensl  Bce  BHABI  yueOHOW  paboThI,
OpEeIyCMOTPEHHbIE  y4eOHbIM  I1aHOM.  CTyaeHt
IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TMpPHUBEIEHHHIM B  TalnMIax
MoKazaresei, JOMyCKAlOTCs 3HAYMTEIbHBIE OIIUOKH,
Y 10BIETBOPUTENBHO . .

MPOSIBIISIETCS. OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB IO
pany HoKasartesei, CTYACHT HCIIBITHIBACT
3HAYUTENIbHbIE  3aTPyJHEHUS TpPU  ONEPUPOBAHHUH
3HAaHUSMH U YMEHHMSMHU TP HUX TEPEHOCEe Ha HOBBIC

CUTyaluu.

He BbimonHeH oauH win 0Oojiee BUAOB Yy4eOHOI
paboThl, MPEIYCMOTPEHHBIX  YYCOHBIM  ILJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HaHWI, YMEHUMN, HaBBIKOB MPUBEJICHHBIM B TaOJIUIIAX
MoKas3areyield, JOMYyCKaIOTCsS 3HAYUTEIbHBIE OIIMOKH,
HeynosneTBopuTenbHO . .

MIPOSIBIISIETCS. OTCYTCTBUE 3HAHUHM, YMEHHM, HABBIKOB TI0
pany noKa3aTelen, CTYJIEHT HCITBITBIBACT
3HAUUTETBHBIC 3aTPYJHEHUS TIPH  ONCPUPOBAHHUH
3HAHUSIMU M YMEHUSIMH TP UX TEPEHOCE HAa HOBBIC

CUTyaluu.

@oHbI OLIEHOYHBIX CPEICTB MpeacTaBjieHbl B NPWIokeHun 1 k padoueid
nporpamme.

7. Y4eOHO-MeTOAMYECKOE U uHopManMOHHOE obdecnieyeHue
AUCHUTITMHBI
A) OCHOBHas JIUTEpATypa.

1. MamuHbel W anmapaTbl XMMHYECKMX MPOU3BOJACTB: Y4eOHOe mnocodue s
By30B/A.C.Tumonun, b.I'bangun, B.f.bopme wu nap./ Ilom oOmeit pesn.
A.C.Tumonuna.-Kanyra:MznatensctBo H.®D.boukapeoii.2008.- 872

2. llonukapos W.M., Taitnymmua M.I. Mammebel ¥ anmapaThl XUMHUYECKHX
npou3BOJACTB U HedTenepepaboTku: YueOnuk.-U3n. 2-e mepepab. u  JOIL-
M.:Anbda-M,2006 — 608 c.

3. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHHMS W pacyeTra TEXHOJOTMYECKOro M
npouyHocTHoro obopynoBanus. T. 1 — Kamyra: M3marensctBo H.boukapesoi,
2001 r. —990 c.



b) nononHuTenbHas nuTepaTypa:
1. Muxanes M.®., TperbskoB H.Il., Mwunbuenko A.M. u gp. Pacuer wu
KOHCTPYMPOBAaHHE MAIIMH M anmnapartoB XHWMHYECKUX Mpou3BoiacTtB. — JL.:
Mammnoctpoenue, 1984. — 301 c.

B) MpOrpaMMHoe odecrieyeHue 1 HHTEPHeT-Pecypcehl:
[Mporpammuoe obecnieuenue: [Iporpamma MathCAD.
HNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METONWYECKHE  MaTepuaibl B
AJICKTPOHHOM BHUJIE, IIPEACTaBICHHbBIE Ha caiiTe http://mospolytech.ru B paznene
«bubnuorexa»

BapI/IaHTLI KOHTpOJIBHBIX SaHaHHﬁ 10 JUCHHHUITIINHEC HpeI[CTaBJIeHBI Ha CaﬁTaX:
http://i-exam.ru, http:// fepo.ru

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

Jlekuuu ¢ TPUMEHEHUEM MYJIbTUMEIUNHOTO OOOpYAOBaHUS MPOBOASATCS B
aymuropusax 4409 wm 4410. [IpakTnyeckue U CeMUHAPCKUE 3aHIATUS MMPOBOASATCS B
aynutopun 4408 ocHaleHHOW HEOOXOJIUMBIM KOJIMYECTBOM IEPCOHATBHBIX
KOMIIBIOTEPOB I BBINOJHEHUSI pacueTHhIX padoT. JlabopaTopHble pabOThI
npoBojstca B ayautopuu 4408, a tawke 4102, ocHaméHHON 1a00pPaTOPHBIMHU U
HAy4HO-UCCIIEI0BATEIbCKUMHU YCTAaHOBKaMU.

9. Meroauyeckne peKOMeHIAUMH JIJIsI CAMOCTOSITEIbHOI padoThI
CTYJIEHTOB

CamocrosiTenbHas padoTa SBIASETCS OJHUM M3 BUAOB MOJYYEHHS] 00pa30BaHUs
OOy4YaroIIMMUCS U HalpaBJieHa Ha:

® U3y4YeHHE TEOPETHYECKOr0 Marepuaia, MOATOTOBKY K JIEKIIMOHHBIM H
CEMUHAPCKUM (ITPAKTUYECKUM ) 3aHATHSIM

® BBINOJIHEHUE KOHTPOJIBHBIX 3aJJaHUi

® [IOATOTOBKAa K TECTUPOBAHMIO C HCIOJIb30BaHHWEM 00I11€00pa30BaTEIbHOIO
noprarna.

CamocTosiTenbHas padoTa CTYJEHTOB MPECTABISET CO00M BaKHEIIee 3BEHO
y4eOHOro mporecca, 0€3 MpaBUIIbHOW OpraHu3alid KOTOPOro OOydaromiuics He
MOJKET OBITh BRICOKOKBATU(UITUPOBAHHBIM BBITTYCKHUKOM.

CTyneHT MAOKeH TMOMHHTh, YTO TMPOBOAWTH CAMOCTOSATEIbHBIC 3aHATHSA
cienyeTr peryisipHo. OyeHb Ba)KHO MPUJIOKUTh MAKCUMYM YCUJIHMH, BOJIM, YTOOBI
3aCTaBUTH ceOst paboTaTh C MOJTHON HATPY3KOU C MEPBOTO JHS.

He cnenyer oTknansiBaTh pabOTy Takke M3-3a HEpAOOUYEro HACTPOCHUS WM
OTCYTCTBHSI BIOXHOBeHMsA. HacTtpoeHue HyxHO co3gaBaTh camoMy. lloHnmanue
HEOOXOJMMOCTH BBINIOJIHEHUSI PabOThl, 3HAHUE IEJIM, OCMBICICHHE MEPCIEKTUBBI
OJIarONpUSITHO BIMSIIOT HA HACTPOEHHE.

Kaxxaplif cTyA€HT AOKEH caM IJIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO paboTy,
UCXOJI1 U3 CBOMX BO3MOKHOCTEW M MPUOPUTETOB. DTO CTUMYJIUPYET BBITIOJHEHHE


http://i-exam.ru/

paboThl, co3naer Oosiee CIMOKOMHYIO OOCTaHOBKY, YTO B MTOrE€ MOJOKUTEIHHO
CKa3bIBa€TCsl HA YCBOCHUU MaTepuaa.

Baxxno nonHee ydyecTb 00CTOSATEIHCTBA CBOCH PabOThI, YACHUTH, UTO SIBJSIETCS
IJIaBHBIM Ha JAHHOM 3Tare, KaKyl MOCJIe0BaTEIbHOCTh PadOThl BhIOpATh, YTOOBI
BBITIOJIHUTD €€ JIy4Ille ¥ C HAUMEHBIIIUMHU 3aTPaTaMH BPEMEHHU U SHEPTHH.

JIisi TUIOAOTBOPHOM pabOThl HEMAJOBAXHOE 3HAYCHHE HMMEET OOCTAaHOBKA,
opranuzamusi pabodero wmecta. HykHO m00WUTBCS, YTOOBI MeCcTO pPabOTHI TIO
BO3MOKHOCTH OBLIO TOCTOSSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JeiacT ee Ooiee
M1010TBOPHOM. [IpoayKTUBHOCTh pabOThl 3aBUCUT OT MPABUIBLHOIO YEpPEIOBAHUS
Tpyna u oTAsixa. [loaToMy Kaxable yac WM JBa cileayeT aenarh nepepbiB Ha 10-15
MUHYT. BBIXOJHBIC THU JTydIlle TTOCBATUTh aKTUBHOMY OTIBIXY, 3aHATHSIM CIIOPTOM,
IpOoryJIKaMd Ha CBEXKEM Bo3ayxe W T.A. Jlake mepexiarodeHue C OJIHOTO BHJA
YMCTBEHHOM paOOThI Ha JPYTOll MOXKET CIIY>KHUTh AKTUBHBIM OTIABIXOM.

CTyaeHT JOJIKEH IMOMHUTH, YTO B Mpollecce OOy4YEHHUS BaXKHEUIIYIO PpOJIb
UTpaeT camocTosiTeNbHasE pabotra ¢ KHHrod. Hayuumthes paboraTh ¢ KHHUTOM —
BaKHEHWIIAsl 3a7adya CTyJeHTa. be3 3Toro HaBblka OyJeT Ype3BBIYANHO TPYIHO
u3ydyaThb TMPOTpaMMHBIM MaTepual, W MHOTO BpPEMEHH OyJeT MOTPaueHO
HepalmoHanbHo. PaboTta ¢ KHUrod CkjIaabIBaeTcs W3 YMEHUS 10100path
HEOOXOJIMMbIC KHUTH, Pa3o0paTbCsi B HHUX, 3aKOHCIEKTHUPOBATh, BHIOpATh TJIaBHOE,
YCBOWUTH ¥ IPUMEHHUTDH HA MTPAKTHKE.

10.MeToau4yeckue peKOMeH AN ISl PenoaaBaTeJis

OCHOBHBIM TpeOOBaHUEM K MPENOAABAHUIO TUCHUIUIUHBI ABIISIETCS TBOPUYECKUIM,
IpOOJIEMHO-IUAIOTOBbII MOAX0/, O3BOJISIOINI TOBBICUTh MHTEPEC CTYIEHTOB K
coJIep)KaHHIO y9eOHOro MaTepuaa.

OcHoBHast (opmMa M3yYeHHUs W 3aKPEIJICHUS 3HAHUN 1O STOW IUCLHUIUIMHE —
JIEKIIMOHHAs U mpakTudeckas. [IpenonaBarenp TOJKEH MOCIEN0BATEIBHO BBIYMTATH
CTYJEHTaM psJ JIEKIUi, B XOAE€ KOTOPBIX CJIEAYET COCPEAOTOYUTh BHHMAHHE HA
KJIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOro MaTepHualia, a TaKxKe
OpPraHM30BaTh MPOBEJACHUE MPAKTUYECKUX 3aHATUH TakuM o00pa3oM, 4TOOBI
aKTUBU3UPOBATh  MBIIUICHUE  CTYJEHTOB, CTHUMYJHPOBATH  CAMOCTOSATEIBHOE
U3BJIICUEHHE MMHU HEOOXOAUMON HWH(OpManuMM U3 pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEJIBHBIA  AHAJIW3 METOJOB  PEUIEHUW, COITOCTABJICHHE  IMOJIYYEHHBIX
pe3ynbTaToB, (POPMYJIUPOBKY U apryMEHTALHUIO COOCTBEHHBIX B3IJISI0OB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4e€OHBIX 3aHATUM MO IUCIUIUIMHE COCTAaBJAIOT JIEKIMH. B mporecce
OOy4eHHUs CTYJEHTOB HCIOJNB3YIOTCS pa3iuyHble BUIbl YUYE€OHBIX 3aHATUH
(AQyIUTOpPHBIX M BHEAYyIUTOPHBIX): JEKUNH, CEMUHAPCKUE 3aHATHS, KOHCYJIbTAllUH U
T.1. Ha mepBoM 3aHATHH 10 JaHHON y4yeOHOU TUCHUIUIMHE HEOOXOIMMO O3HAKOMUTD
CTYJEHTOB C IMOPSAKOM €€ HW3Y4YEHUs, PACKpPbITb MECTO U pOJIb JUCLUIUIMHBI B
CHUCTEME HayK, €€ MpaKTU4YeCKOe 3HAuYeHHe, TOBECTH A0 CTYACHTOB TpeOOBaHUs
Kadepbl, OTBETUTH Ha BOIIPOCHI.

[Ipn moaroroBke K JEKIMOHHBIM 3aHATUSAM 1O Kypcy «KoHcTpywpoBanue u
pacyeT 3JIEMEHTOB 00OpYAOBAaHMS» HEOOXOIMMO MPOJyMaTh IJIaH €ro MpoBEACHUS,



COJIep)KaHUE BCTYMUTEIbHOW, OCHOBHOM U 3aKJIIOYUTEIBHOM 4YacTH JIEKIIHH,
O3HAKOMHUTBCSI C BO3MOXKHBIMH HM3MEHEHMSIMH B  HOPMAaTHBHO-TEXHUYECKOM
JIOKyMEHTAIlMU, HOBUHKAMU y4€OHON U METOAMYECKOU JIUTEPATyphl, MyOIMKAUSIMU
NEePUOJIMYECKON TMeYaTHu IO TeMe JIEKIIMOHHOIO 3aHATHSI, OINPEACIUTh CpPE/ICTBA
MaTepHaTbHO-TEXHUYECKOTO 00eCleueHus JEKIIMOHHOTO 3aHSATUS U TMOPSIOK UX
WCITOJIb30BAHUS B XOJI€ YTCHHS JICKITUU. Y TOYHUTH TUIaH MPOBEACHUS MPAKTHIECKOTO
3aHSTHS TI0 TeME JICKITUH.

B xoz€e JIeKIMOHHOIO 3aHATHS MPENOAABATENb JI0JKEH Ha3BaTh TEMY, yU4EeOHbIE
BOIIPOCHI, O3HAKOMHTH CTYJACHTOB C TIEPEYHEM OCHOBHOW W JOMOJHUTEIHHOU
JUTEPATYPHI TTO TEME 3aHSATHA.

Bo BCTynuTENbHON YacTH JEKIUH 0OOCHOBATh MECTO U POJIb U3YUaeMOM TEMBI
B y4eOHOU TUCHUIUIMHE, PACKPBITh €€ MpakTH4Yeckoe 3HaueHue. Ecnu yuraeTcs He
nepBasi JIEKIHs, TO HEOOXOJUMO YBS3aTh €€ TeMy C NpeablAylled, He Hapylas
JIOTUKH U3JI0KEHUs yueOHOro MaTepuana. JIekiuo cieayer HauuHaTh, TOJIbKO YETKO
0003HauuB €€ XapakTep, TEMy U KPYyr T€X BOMPOCOB, KOTOphIE B €€ Xoje OyayT
PacCMOTpPEHBI.

B oOCHOBHOW 4YacTu JEKIMU CJIEAyeT pacKpbhIBaTh COJEp’KaHUE YUYEOHBIX
BOIIPOCOB, AaKI[EHTUPOBaTh BHHMAaHUE CTYJCHTOB HAa OCHOBHBIX KaTEropusX,
SBJIICHUSIX M TIPOIleccaX, OCOOCHHOCTSIX WX NpOTeKaHws. PacKkppIBaTh CYIIHOCTH |
coJiep KaHNe Pa3TMYHbBIX TOUYCK 3PCHUS M HAYYHBIX MTOAXOJ0B K OOBSICHEHHIO TEX HIIN
WHBIX SIBJIEHUU W mpoueccoB. CileayeT apryMeHTUPOBAHO 000CHOBATh COOCTBEHHYIO
MO3UIIMIO TI0 CITOPHBIM TEOPETHYECKUM BompocaM. [IpuBoauThE mpuMepsl. 3a1aBaTh
0 XOJy HU3JI0)KEHHS JEKIMOHHOTO Marepuana PUTOPUYECKHE BOIPOCHl U CAMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICTUTEIIHHON JEATCILHOCTH
CTYJICHTOB, TOBBIIICHUIO WX BHUMAaHUS M HHTEpeca K MaTepually JIeKIUH, €€
conepxkanuto. [lpernogaBaTens MODKEH PYKOBOIUTH palbOTOW CTYJIEHTOB TIO
KOHCIIEKTUPOBAHUIO JIEKITMOHHOTO Marepuaia, MOJYepKUBATh HE0OXOAMMOCTh
OTpPaXEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOXKEHUN HU3ydaeMOU TeMbl, 0CO00 BBIJEISS
KaTErOpUMHBIN anmnapar.

B 3akmrounTenbHONM 4YacTH JIEKIIMHM HEO0O0XOIUMO c(opMyIupoBaTh OOIIHE
BBIBOJIBI TI0 TEME, PACKPBIBAIOIIME COJEP’KaHME BCEX BOIPOCOB, MOCTABJICHHBIX B
aexkuud. OOBSABUTH TJIAH OYEPEIHOIO CEMUHAPCKOTO WM JIA0OPAaTOPHOIO 3aHSTHS,
JIaTh KpaTKHE PEKOMEHIAIMW TI0 TOATOTOBKE CTYACHTOB K CEMHUHApy WU
naboparopHoii pabore. OmnpeAenuTh MECTO U BpeMs KOHCYJIbTAIlMU CTYJEHTaM,
MO’KEJIaBIIMM BBICTYIIUTh HAa CEMHHApE C JOKJIaJaMH U pedepaTaMu MO aKTyaTbHBIM
BOIIPOCaM 00CYKJ1aeMOU TEMBI.

[{eap MpPaKTUYCCKUX 3aHATHA OOCCIICYUTH KOHTPOJIb YCBOCHHUS y4eOHOTO
MaTepuaia CTyJIeHTaMH, PACIIMPEHUE U YTIyOJeHNe 3HAHWMU, MOJYyYEHHBIX MU Ha
JEKIHUSIX W B XOAEC CaMOCTOSTENbHON paboThl. [loBbimieHne >¢p¢GeKTHBHOCTH
MPAKTUYECKUX  3aHATUA  JTIOCTHTAETCA TOCPEICTBOM  CO3JaHUS  TBOPUYECKOM
00CTaHOBKH, PACIOJIararoiieil CTyICHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB U
CYXKIEHUH 10 00CY)TaeMbIM BOTIPOCaM, JKEJIaHUIO Y CTYJACHTOB MOpadoTaTh Y TOCKU
IIPY pEIIeHUN 3a71a4.

[locne Kaxaoro JEKUMOHHOTO U NPAKTUYECKOTO 3aHSTHS  CHENaTh
COOTBETCTBYIOILYIO 3aMKCh B YypHajJaxX y4yeTa MOCEIaeMOCTH 3aHATUN CTYJI€HTaMH,



BBISICHUTH y CTapOCT y4€OHBIX IPYII MPUYMHBI OTCYTCTBHUS CTY/JAECHTOB HA 3aHATHUSX.
IIpoBOIUTE IPYNIIOBBIE U MHAWBUAYAJIbHBIE KOHCYJIBTAIMK CTYJEHTOB 10 BOIIPOCAM,
BO3HMKAIOIIMM Y CTYACHTOB B XOJA€ MX INOATOTOBKM K TEKYLIEH M IPOMEKYTOUHOU
aTTecTaluy 10 Y4eOHO! AUCLMIIIIMHE, PEKOMEHA0BATh B IIOMOILb Y4€OHbIE U APYTUE
MaTepHaJbl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

N3ydeHne AUCHUILIMHBI 3aBEPIIAECTCS 3a4€TOM WIA dK3aMEHOM.

[IpennogaBarens, NPUHUMAKOMAN 3a4€T WM DK3aMEH, JMYHO HECET
OTBETCTBEHHOCTb 3a IPABUJILHOCTD BBICTABIICHUS OLICHKH.
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MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUHA

Taomuma 1

I[HCIII/IHJIHHEI «KOHCprI/IpOBaHHe H pacyeT 3JIEMEHTOB OﬁopyIlOBaHI/Iﬂ oTpacjin»

dI'OC BO 15.03.02 — «TexHonornyeckue MalmHbl 1 000py10BaHHUE)

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

KOMITETEHLIUU
TexHnonorus dopma Crenenun ypoBHEU
Komnerenumu [lepeyeHb KOMIIOHEHTOB (OpMHpPOBaHUS | OLIEHOYHOI'O | OCBOEHHUSI KOMIIETEHIIUH
KOMITETEHLIUU cpencTBa
Nunexc | PopmynupoBka
3HATh: JEKIUH, I, T, VO | ba3oBelii ypoBeHb:
- CIIOCOOHOCTh - OCHOBHBIE TpeOOBaHMUSI, CaMOCTOSTENb- BOCIIPOU3BOACTBO
IIK-5 | npuHuMaTh yyacTue | IpeabsBIsieMbIe K Has pabora, TIONYYEHHBIX 3HAHWH B
B paboTax 1o KOHCTPYKIHUSAM XUMHUYECKOTO CEMHUHApPCKHe XOZ€ TCKYLIECTO
pacyery u 000py0BaHUSs; TOPSIOK 3aHATUA KOHTPOJIA .
IPOEKTUPOBAHHIO | IPOBEIEHHS PACYETOB IIPU HoBbIeHHbIH ypOBeHb:
JeTaNel U y3I10B IPOEKTHPOBAHUH; COBPEMEHHBIE IIpaKTHHCCKOC
MAIIMHOCTPOUTENLH | METO/IBI PACYETA HA TIPOYHOCTD HPUMCHCHHE MTOTYyHCHHBIX

bIX KOHCTPYKLHUU B
COOTBETCTBHH C
TEXHUYECKUMU
3a1aHUSIMU U
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
CPEICTB
ABTOMATHU3ALIUH
POEKTUPOBAHUS

AIIEMEHTOB KOHCTPYKIIHH;
yMeTh:
- KOHCTPYHPOBATh XUMUYIECKOE
00opyI0BaHUE U3 PA3TUIHBIX
KOHCTPYKITHOHHBIX MaTEPHUATIOB C
y4eToM TpeOoBaHUM
JNEUCTBYIOIIEH HOPMATUBHO-
TEXHUYECKOUN IOKYMEHTAIIUU;
BBITIOJTHATH PACUYCThI AJIEMEHTOB
XUMHUYECKOTO 000py10BaHUs C
IPUMEHEHUEM KOMITBIOTEPHOMN

3HAHUI B MPOLIECCE
MTOATOTOBKHU K
ceMUHapam, K
J1a00paTOpPHBIM paboTam




TEXHUKH;

BJIAJIETh:
- MeToJaMH MPOSKTUPOBAHHS
(pacuera W KOHCTPYHPOBAHHS),
SKCIUTyaTallil W H3TOTOBIICHUS

AJIEMEHTOB  TEXHOJOTUYECKOIO
000opynoBaHUs c y4eTOM
NEUCTBYIOIIEN HOPMaTUBHO-

TEXHHUUYECKOM JOKYMCHTAILIUU.

IIK-13

- YMEHUE NPOBEPATH
TEXHUYECKOE
COCTOSIHUE U
OCTAaTOYHBIN pecypc
TE€XHOJIOTUYECKOTO
o6opynoBaHus,
OpraHU30BbIBATH
poUIaKTHIECKUMA
OCMOTp U TEKYIIUI
PEMOHT
TEXHOJIOTUYECKUX
MaIliH U
00opynoBaHUs

3HATh:
- OCHOBHBIE CIIOCOOBI TPOBEPKHU
TEXHUYECKOTO COCTOSTHUS
TEXHOJIOTUYECKOTO
000py10BaHUS;

yMeTh:
- OIPEIEIISITh OCTATOYHBIN
pecypc TEXHOJIOTHYECKOTO
000pynoBaHUs;

BJIA/IETh:
- METOIaMH
OCTaTOYHOTO
TEXHOJIOTHYECKOTO
000py10BaHUSI.

pacueta
pecypca

JICKIIAH,
CaMOCTOSITEIIb-
Has pabora,
CEMUHAPCKUE
3aHATHUS

TN, T, YO

ba3oBblii ypoBeHb:
BOCIIPOU3BOJICTBO
[IOJIyYECHHBIX 3HAHUU B
X0J1€ TEKYILETO

KOHTPOJIS

IoBbILICHHBIN YPOBEHb:
MIPAaKTUYECKOE
IIPUMEHEHUE TTOTYUYEHHBIX
3HAHUU B MPOILIECCE
MMOJATOTOBKH K
CEMHUHapam, K
nabopaTopHbIM paboTam

**_ CokpaiteHus (OpM OIIEHOYHBIX CPEJCTB CM. B mpuiioxenuu 2 k PIT.




Hepeueub OUEHOUYHbIX cpebcms no Oucuunﬂuﬂe
Koucmpyupoganue u pacuem 31emenmog 000py0o08anus ompaciu

Ipunooicenue 2

K paboueii npozpamme

HanmenoBanue IIpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTruka OlEHOYHOTO OLICHOYHOT'O CPE/ICTBA B
OoC CpelcTBa CpeacTBa ®OC
CoBMecTHast JeSTEIIHOCTD TPYIITBI
00y4JaroInXCs u MeAaroruyeckoro
[paboTHHKA noJ yIpaBIECHUEM
Tlenoast u/unn Mearornyeckoro  paboOTHHKA C  IICJIBIO Tema (npoGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOPECCHOHATBHO - KOHLCTILNS, POIIH 1
(1) OPUEHTUPOBAHHBIX 32/1a4 IYTEM HIPOBOIO | OXKHMIAEMBIH PE3yILTAT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOJIEMHOM KaXJI0# urpe
cutyanuu. [lo3Bonser olneHUBaTH yMEHUE
AQHATM3UPOBATH W peliaTh  THIAYHBIC
npodeccuoHanbHbIC 3aa4u.
[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.
Kpyrmsii cro, OneHouHble  cpelncTBa,  mo3Bossgone | IlepeueHb MMCKYCCHOHHBIX
BKIIIOYMTH  OOy4aromUXcs B IPOIECC TEM JUTSI TPOBEACHUS
3 HOH?&;’;ZC;I;’Z’HYT 00CYX/IEHUs! CIIOPHOTO BOMpOCa, MPOOIEMbl  [KPYTJIOTO CTOJIA, JUCKYCCHUH,
z[e6a’TH > M OLEHUTh WX YMCHHE apryMEHTHPOBATH MOJIEMHKH, JUCITYTA,

COOCTBEHHYIO TOUKY 3pEHHUS.

11ebaToB
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PaznoypoBHeBbIE
3a/1a4uM U 3aJJaHus

(P33)

PaznnyaroT 3aa4yn ¥ 3a0aHUS:

a) pEeNPOYKTHBHOTO YPOBHS, MO3BOJISIFOIIINE
OLICHMBAThb W JUArHOCTHPOBATh 3HAHUE
(bakTHUECKOTO MaTepuaia (6azoBbIE
MOHSTHSI, AITOPUTMBL, (AKTh) U YMEHHUE
MPABWJILHO  KCIIOJIB30BaTh  CIICIIUATIbHBIC
TEPMHUHBI U TOHSTHS, Y3HaBaHHE OOBEKTOB
M3y4eHHs B paMKaX OINPEIEICHHOT0 pa3zaena
TUCITUTUINHBI;

0) PEKOHCTPYKTUBHOTO YpPOBHS,
[03BOJISIIOIIINE OILICHUBATh U
TUATHOCTHPOBATh YMEHUS CHHTE3HPOBATH,
AHAJTM3UPOBATh, 0000IaTh (AKTHUESCKUI U
TEOPETUUECKUIT MaTepuan c
(bopMyIMpOBaHHEM KOHKPETHBIX
BLIBOJIOB,  YCTAHOBJIGHHEM  MPHYHUHHO-
CIICICTBCHHEIX CBSI3CH;

B) TBOPYECKOTO YpOBHS,
MO3BOJISIONINE OIEHUBATH u
TUArHOCTUPOBATh YMEHHUS, HWHTErPUPOBATH
3HAHUS Pa3IUYHBIX obmnacrei,
ApryMEHTUPOBAaTh  COOCTBEHHYIO  TOYKY
3PCHHUSL.

Kommiekt pa3HoypoBHEBBIX
3aJ1a4 ¥ 3aJaHui

PacuetHo-
rpaduueckas padbora
(PTP)

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

KomruiekT 3aganuii quist
BBITIOJTHEHUS pacYeTHO-
rpaduyueckoil paboTsI

Pedepar
(P)

[TpomykT CaMOCTOSATEIILHON paboTHI
CTyJEHTa, MPEACTaBISAIOIMUI co00l KpaTkoe
M3JI0’KEHHE B MHCEMEHHOM BUJIC
MOJYYCHHBIX PE3YJIbTATOB TEOPETUYECKOTO
aHanM3a OmpeAeNieHHOW HaydHol (y4deOHO-
MCCIICIOBATEeIIbCKOM)  TeMbI, TAE  aBTOP
PacKphIBaeT CyTh HCCIEAYeMOH MpOOIEMBI,
MPUBOJUT PA3TMUYHBIC TOYKHU 3PEHHS, a TAKXKE
COOCTBEHHBIE B3IJIs/IBI HA HEE.

Tewmsl pedpepaToB

YceTHBIT onpoc

CpencTBO KOHTPOJS, OPraHW30BAaHHOE Kak
crieruanbHas ~ Oecelna  MEAAroruyecKoro
paboTHMKAa C OOydJalIMMCS Ha TEMBHI,

Bormpocsl o

coOeceloBaHne, [CBS3aHHBIE C M3y4aeMOW NUCHUIUIMHON, U TeMam/paszzaenam
(YO) [pacCYMTaHHOE Ha BBISICHEHHE 00bheMa 3HAHUI U CITUTLINHEI
00y4aroIIerocs Mo ONpeleIeHHOMY pa3Jely,
Teme, mpodaemMe U T.1.
CucreMa CTaHJIAPTH3WPOBAHHBIX 3aJIaHUH,
Tect MO3BOJISAIOIIAS aBTOMAaTU3HUPOBATH .
. @DoH/T TECTOBBIX 3aJaHHUI
(T) MPOLCAYPY H3MEPEHUs YPOBHSA 3HAHWH M

yMeHu# 00yJaromerocs.
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CTpykTypa U conep:kaHue TUCHUIINHBI « KOHCTpyHpoBaHMe 1 pacyeT 3J1eMeHTOB 000PY/A0BAHNS OTPACIN»

[Ipunoxenune 3.

no HanpapjeHuo moAroroBku 15.03.02 — «TexHoJioruueckne MalmHbl H 000pyA0BaHuEe)» (0aKaIaBp)

®dopma o0ydeHus - ouHast

Buabl yueOHoii padoThl, DODMEL
= = S| BKJII0OYasi CAMOCTOATEILHYIO Buabl camocTosiTe/IbHOI padoThI aTTI;cTa
2 s 5 paboTy CTY1€HTOB, CTYIeHTOB
Pasznen S 5 @ 110704
S o = U TPY/10€MKOCThb B Yacax
n/n o | T8 CP
J | II/C | JIao C KCP | K.P. | K.II. | PT'P | Pedepar | K/p 9 |3
IlepBbliii cemecTp
OCHOBHbBIE PUHIIHIIBI
1 KOHCTPYHUPOBAHUA U 5 1-2 4 4 4 +
MIPOEKTHUPOBAHNUS allapaToB
BnusiHue MeTo10B U3rOTOBJICHUS Ha
2 | KOHCTPYKIIHIO arnapaToB ) 3-4 4 4 5 +
OcCHOBHbBIE TapaMeTphI,
3 | HcToNb3yeMble MPH MPOBEICHUN 5 5 2 2 5 +
pacyeToB Ha MPOYHOCTh
PacueTr ToHKOCTEHHBIX 00€UacK Ha
4 5 6-8 6 6 4 |10 |+ +
MIPOYHOCTH
PacueTr ToHKOCTEHHBIX 00eUacK Ha
5 M 5 9-12 8 8 5 |10 |+ +
YCTOWYUBOCTH
Koncr OBaHUE M pacyeT JHU
6 Py pacHet At 5 |1316| 8 | 8 | 5 |10 |+ +
anmaparoB
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VYkpenseHue OTBEpCTUI B CTEHKax

7 17-18 | 4 4 4 |10
anmnaparoB
Dopma ammecmayuu 19 IK3.
Bcero yacoB no nuciurimHe 36 36 18 | 54
B IICPBOM CEMECTpE
Bropoii cemecTp
8 KOHCTpYKI_[fII/I U pacueT (IIaHIeBbIX 13 5 3 10
COCTMHEHU I
Pacuer u kKoHCTpyHpOBaHUE
9 | IIeMEHTOB KOKYXOTPYOHBIX 4-6 6 3 10
TEII00OMEHHUKOB
10 | Pacuer onop annaparos 7-11 10 5 14
11 | TosicToCTEHHBIE COCYBI U aIapaThl 12-15 8 4 10
Pacuer u koHCTpYyHpOBaHUE
12 | snemeHTOB anmaparoB 6apabaHHOTO 16-18 | 6 3 10
o0opynoBaHus
Dopma ammecmayuu 19 IK3.
Bcero yacoB 1o IucHuUIIINHE 36 18 54
BO BTOPOM CEMECTpe
Bcero yacoB no aucuuninxe 72 o4 18 | 108
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CTpykTypa u coaepkaHue TUCHUILVINHBI « KOHCTpynpoBaHue U pacyeT 3J1eMeHTOB 000PYAOBAHMSA OTPACIN»
no HanpapjeHuo moAroroBku 15.03.02 — «TexHoJioruyeckne MalmHbl H 000pPyA0BaHuEe)» (0aKaaaBp)

dopma 00ydeHUST — OYHO-3a0UHAS

Buabl yuedHoii padoThl,

- . DopMbI
= = S| BKJII0OYasi CAMOCTOATEILHYIO Buabl caMmocTosITeIbHOI padoThI ATTeCTa
9 S 5 paboTy CTY1€HTOB, CTY/J€HTOB
Pasznen S 5 @ 110704
5 Qo = M TPYAOEMKOCTh B yacax
n/n SHINL-
J | II/C | JIab %P KCP | K.P. | K.IIL. | PT'P | Pedepar | K/p 9 |3
IlepBblii cemecTp
OCHOBHBIC TIPUHITHITBI
1 KOHCTPYHUPOBAHUSA U 5 1-2 3 3 1 5 +
MPOSKTUPOBAHUS allllapaToB
BrnusiHre METOI0B M3rOTOBJICHUS Ha
2 | KOHCTPYKITHIO ammapaTroB 5 3-4 3 3 1 |5 +
OCHOBHBIE TTApaMEeTPHI,
3 | UCmosb3yeMbIe TIPH MPOBEICHUN 5 5-6 3 3 1 |5 +
pacyeToB Ha MPOYHOCTh
PacdeT ToHKOCTEHHBIX 0O0cUacK Ha
4 5 7-9 3 3 2 |5 + +
MIPOYHOCTD
5 Pacqu TOHKOCTCHHBIX 00€UYacK Ha 5 1014 | 3 3 > |5 + +
YCTOMYUBOCTH
5 KoHcTpyupoBaH#e U pacdeT THUII 5 15.18 | 3 3 > |s N N
anmaparoB
Dopma ammecmayuu 19 IK3.
Bcero yacoB 1o JUCIHUIUIHHE 18 18 9 30

26




B IICPBOM CEMECTPE

Bropoii cemecTp

VYkpenseHue OTBEpCTUI B CTEHKax

7 6 1-6 3 6 3 5
anmapaTroB
8 KOHCTpYKI.[fII/I U pacyeT (IIaHIeBbIX 5 7.12 3 5 3 5
COCAMHEHU I
Pacder u kKoHCTpyHpOBaHUE
9 | pIeMEHTOB KOKYXOTPYOHBIX 6 13-18 | 3 6 3 S)
TEIIO0OMEHHUKOB
Dopma ammecmayuu 19 IK3.
Bcero yacoB no nuciuIuimHe 9 18 9 15
BO BTOPOM CEMECTpPE
Tpernii cemecTp
10 | Pacuer onop annaparos 7 1-6 6 6 6
11 | ToncrocTeHHBIE COCYIBI M AIapaThl 7 7-12 6 6 6
Pacuer u koHCTpYyHpOBaHUE 7
12 | snemMeHTOB anmaparoB 6apabaHHOTO 13-18 | 6 6 6
o0opynoBaHus
Dopma ammecmayuu 19 IK3.
Bcero uacoB mo aucuuIuimHe 18 18 18
B TPETHEM CEMECTPE
Bcero yacoB mo quciuniInHe 45 54 18 | 63
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[Tpunoxenue 4

TECTOBBIE BOITPOCHI
10 AUCHHUILINHE
«KoHcTpynpoBaHue U pacyer 3J1eMeHTOB 000pPYAOBAHMUS OTPACIN»

1. VkaxxuTe npaBUIIbHBINA TOPSIIOK MPOBEICHHUS PACYETOB MPH MPOESKTUPOBAHIH 000PYOBAHUS:
1) KOHCTPYKTOPCKUIA pacueT —> TEeXHOJOTMYECKHUI pacueT —> THAPaBIMYCCKUI pacuer =
IIPOYHOCTHOM pacyer;

2) TEXHOJIOTHYECKHUI pacyeT = KOHCTPYKTOPCKUI pacyeT —> MPOYHOCTHOH pacuer =
TUAPABIMYECKUI pacyer;

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

4) TUApaBIMYECKHI pacueT —> KOHCTPYKTOPCKHUN pacyeT —> TEXHOJIOTMYEeCKUi pacyeT—>
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTB anmapara COMpOTHBIATEHCS 1ehOpMaLIUsIM — ITO
1) mpOYHOCTH;
2) yCTOMYHBOCTH;
3) KECTKOCTb;
4) repMETUYHOCTb.

3. MakcuManbHbBIC pa3Mephl arapara, J0ImycKaeMbIe I IEPEBO3KH TI0 KEJIe3HOH Jopore 6e3
COIJIACOBAHUS C aIMUHUCTpAIIUEH

1)2,2 m;

2)3,2 m;

3)4,2 m;

4)5,2 m.

4. NI36bpITOYHOE J1aBJIeHUE cpeibl B annapate npu temmneparype 20°C (6e3 yuera
THJIPOCTATUIECKOTO IABJICHUS CPEIbI) — OTO

1) ycrnoBHOE naBJeHUE;

2) pacueTHOE JaBJICHUE;

3) npoGHOE aBICHHUE;

4) pabouee naBieHUE.

5. [Ipu KOHCTPYUPOBAaHUU JIUTOH anmapaTypbl BHyTPEHHHUE MEPETOPOAKHU JTOKHBI ObITh TOHBIIIE
Harpy>KC€HHbIX CTCHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. ITpr KOHCTPYHPOBAHUH JINTOM anmapaTypbl He pEKOMEHIYeTCsI OTJMBATh ACTAIN U3 Yyr'yHa
TOJIIIIMHON OoJiee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 mm;

4) 70-80 mm.

7. Yto sBIISETCS 1EJBbI0 TEXHOJIOTHIECKOTO pacuera?
1) onpenenenue rupaBINvYECKOro CONPOTUBIICHNUS alapara;
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2) onpeneneHre OCHOBHOTO pa3Mepa amnmapara;
3) onpexneneHue NPOYHOCTHBIX pa3MEpOB almapara;
4) onpenerneHne KOHCTPYKTHBHBIX pa3MepoB arlnapara.

8. YkaxuTe nMpaBUiIbHBIN MOPAIOK pa3pabOTKH KOHCTPYKTOPCKOW JTOKYMEHTAIHH:
1) TexHHYECKOE 3aJ]aHNe = TEXHUYECKOE MPEIOKECHUE = ICKU3HBIN IPOCKT >
TEXHHUUYCCKHI TPOCKT;
2) 3CKHM3HBIN MPOEKT > TEXHUYECCKOE 3a/laHUC = TEXHUUCCKUH MPOCKT > TEXHUYCCKOE
HpeII0KEHHE;
3) TeXHHYECKOE 3aIaHUE = ICKU3HBINA MPOCKT = TEXHUUYCCKHUH MTPOEKT = TEXHUYECKOEC
peII0KEHHE;
4) 5CKU3HBIN MPOCKT = TEXHUYCCKOE MPEAIOKCHHE = TEXHUYCCKOE 3a1aHue =
TEXHHUUYCCKHI TPOCKT;

9. YKa)KI/ITe, 10 KaKoM 3aBUCUMOCTH OIIpCACIIACTCA HpO6HOC HAABJICHUC IJIsL BCEX COCYHOB, 34
HNCKIHOYCHHUECM JIMTHIX
20
Iy

1. pnp=2,0~p'W,
[o]" .
[6]

20
3. pnp:15.p.ﬁ :

)
[5]20

[T

10. Vkaxwute MPpaBUJIbHYIO 3aBUCUMOCTD JJII OTIPCACIICHUA HUCIIOJIHUTEIbHOMN TOJIITWHBI
CTCHKH S 3JIEMEHTA COCY/1a WIIH arapara
1. S>S,-C;
2. S>S,+C,;
3. S<S;-C,;
4 S<S;+C;

2. p,=125-p-

4. p,=175-p

11. VYkaxkwute, Kakue 000JIOUYKH OTHOCATCSA K TOHKOCTEHHBIM

1. Pusoos:
D

2. BPusgg.
D

3. Pu_gos:
D

4, DPu gy,
D

12. Vxkaxwure, Kak COOTHOCSTCSI MEpUANOHATIbHBIE U TAHTCHIIMAbHbBIE HAIIPSKEHUS B
TOHKOCTEHHOM HMJIMHAPUIECKON 000JI0UKe, HArPY>KEHHOW BHYTPEHHUM JIaBJICHUEM

1. 0, =0

m te

2. 5, =25



3. 5, =055
4. 5, =155;

13. VxkaxwuTte NpaBWIbHYIO 3aBUCUMOCTb ISl ONIPEICTICHHSI TOJNIUHBI CTEHKU
UIMHIPUYECKON 00edaliki, Harpy>KeHHOW BHYTPEHHUM JaBJICHUEM

1. s§-_2P0 ..

[5](0p_p
pD .

2. s=_P° ¢
Z[é‘](ap -p

3. s-_ PP ...
2[5]¢p _015p

4, 5= 99D ..

lp—p

14. yKa)KI/ITe, KaKO€ U3 IPUBCACHHBIX ypaBHeHHﬁ, SABJISICTCA YPABHCHUCM Jlamnaca

1. 5_m+i:£.
pm pk SR
2 &4_&_&1
5m 51( SR
3. §_m+ﬁ_S_R-
pm pk p
4 p_m+&_ R :
5m 5k p

15. VkaxwuTe, M0 Kakoi 3aBUCUMOCTHU OTPEENAeTCs JOMyckaeMoe BHYTpEHHEee H30BITOUHOE
JaBJIEHUE JJI IWJINHIPUUECKOM 00eHaiKu

2[§]¢p (S - C) i

L [p)= R+05(s—c¢)
) [ ]: 2[5]¢’p(5_c) .
' D+05(s—c)
~ 2slp,(s—c)

. lr)= D+(s—c) '
2slp,(s—0) .

4. [p]—m,

16. Vxkaxwure, Kak ONpeaeNseTcs pacueTHOE JaBJICHUE TIPH OMPEIEIICHUN TOJIIIUHBI CTEHKH
ammapara ¢ pyOaIkoii, eciIi B anmapare BaKkyyM, a B pyoaiike n30bITOYHOE JIaBJICHUE

1 prB_pu36;

2' p: puaﬁ;
3. P=Pg;
4' p: pB+pu36;

17. VYxaxwure, M0 KaKOMY YPaBHEHHIO OTIPEIICIISAETCS JOIMYCKAEeMOE IaBIICHUE IS
WIAHIPUYECKON 00euaiiku, paboTaromiei Mo HapyKHbIM JTaBJICHUEM

1 [p]=max{p],:[pl:
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18. Ykaxure, 1o KaKOMy YpPaBHEHHIO CJIE€IyeT MPOBEPATh Ha YCTOWYMBOCTD HIMIMHAPUIECKHE

obOeuaiiku, pabOTarOIIKE 1TOJ] COBMECTHBIM JICHCTBUEM CHIIOBBIX (haKTOPOB
2

1. %+%+%+%2s1;
2 %+%+%+%221,

19. Vkaxurte, kakas NpUYMHA HE IPUBOJUT K BOSHUKHOBEHHUIO KPAEBBIX CHJI 1 MOMEHTOB
1. Pe3koe u3MeHeHHE B MEPUIMOHAIILHOM HAIpPaBJICHHUH CHIIOBOTO WIIN (PU3UIECKOTO
napaMmerpa;
2. Hanmyme nukinyeckoi Harpy3Ku JACHCTBYIONICH Ha armapar;
3. Pa3Has ’KecTKOCTh COEMHAEMBIX JleTaleil;
4. ConpsikeHue 3JeMeHTOB 00edaek Mo yIriioM;

20. Ykaxure, Kakoe KOHCTPYKTHBHOE PEIICHHUE ITO3BOJISET H30€KaTh BOSHUKHOBEHHS KPACBBIX
CHJI U MOMEHTOB
1) YcranoBka KoJiell )KECTKOCTH B MECTE COCTMHEHUS JIEMEHTOB;
2) IlpaBunbHas MOATOTOBKA KPOMOK 3JIEMEHTOB MPU CBAPKE;
3) OGecneyeHue OOIBIION TONIIUHBI CTEHKA MEHEE MPOYHOTO AJIIEMEHTA;
4) IlnaBHOE compsiKeHUE KpaeB dIIEMEHTOB;

21. Ykaxure, Kakoe JHUIIE HE JOMMYCKAETCs MCIOIb30BaTh MPU U30BITOYHOM JIaBIEHUH Ooliee
0,07 MIla
1. Konnueckoe 0TOOPTOBAHHOE;
2. DA THYECKOE;
3.I1mockoe;
4.Chepuueckoe HEOTOOPTOBAHHOE;

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

1. Ilmockoro;

2. DIUIANTHYECKOTrO;

3. Tlomycdepuyeckoro;

4. Topochepuueckoro;
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23. YKaXuTe MPaBUIbHYIO 3aBUCUMOCTb JJIS ONIPEICIICHUS TOTyCKAEMOTO JaBICHUS JJIs
AJUTUNITUYECKOTO JHHINA, HATPY)KEHHOTO BHYTPEHHUM H30BITOUHBIM JJaBJICHHEM

1. [p]= 2(s-c)[slp .

 R+05(s—c)’
2 Bl
b
“ lpl= 0

24. YKaxuTe, KaKOMY YCJIOBHUIO JTOJKHO YIOBJIETBOPATH PACCTOSIHUE OT Kpas JTHHIIA JI0

OTBEPCTHUS
1. 1>0,05Dx;
2.1>01Dx;
3.1>015Dwu;
4.1>0,2Dn;

25. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPeIeNIEHHs] TOJIIMHBI CTEHKH KOHUYECKOTO
JHUINA, pabOoTaroIEero Mo/l BHyTPEHHUM U30bITOYHBIM JaBI€HUEM

1. S, = D, _l +C;
20,[6]-p sina

2. S, = PO, 1 +C;
2¢,[5]-p cosa

3. S, = PO 1 +C;
2¢,[6]-p tga

4. S, = PD, L +C;

2¢,[5]-p ctga

26. YkaxuTe KOHCTPYKIIUIO TUIOCKOTO JHHUIIA, JJIs1 KoTopoi kKodddunment K
(Y4UTBIBAIOLINI KOHCTPYKIIMIO THHINA U CIIOCO0 COEMHEHHS €ro ¢ obevaiikoit) Oyaer
HauMEHBIINM
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27. Yro yuutsiBaet koddpunuent K, B 3aBucumoctu S = KK D / @ +C s
onpe/eIeHUs TOJNIIUHBI INIOCKOTO MMPUBAPHOTO JHUINIA?

1. Crioco0 coenHeHus! THUIIA ¢ 00eYaiKoii;

2. KoHceTpykuuio 1HuUIIA;

3. OcnabJieHHe THUIIA OTBEPCTHEM;

4. Hanwaue yKperuIsSionfX 2JIEeMEHTOB;

28. Kak OyqyT COOTHOCHTBCS pacueTHBIC TOJIIMHBI TUIOCKOTO MPUBAPHOTO JHUIIA TTPH
HaArpy»KCHUU €ro BHYTPSHHUM M30BITOYHBIM JaBJICHHEM U HAPYKHBIM JJaBICHUEM
1. Byzaer Goblnie pu HArpYKEHUH €r0 BHYTPEHHUM NU30BITOYHBIM JIaBJICHUEM;
2. Byner Gouibliie IpU HArpy>KEHUU €T0 HAPY)KHBIM JIaBJICHUEM;
3. BynyT oquHaKkoBBI;
4. MOXHO OIPEeNIUTh TOJIbKO PACUETHBIM ITyTEM;

29. yKa)KI/ITe, AJI KaKOT'O TUIla IHHUII, HAIPYKCHHBIX HAPYKHBIM JABJIICHUCM,
OPHUCHTHPOBOYHAA TOJIIWHA CTCHKHN MOXCET OBITH ornpeaciiceHa mo cnez:ymmeﬁ 3aBUCHUMOCTH

K.,R | n,P PR
Sirp = maxq— gt
510 V10°E ' 2[5]

[Tonycdepuueckoro;
OIUIMIITHYECKOTO;
Topochepuueckoro;

JIiist BCeX TpeX BBIMICTIEPCUNCIICHHBIX;

el A

30. Ykaxure IMPaBHUJIbHYIO 3aBUCUMOCTD JJIA OIIPCACIICHUA JOITYCKAEMOIr'o JaBJICHHUA U3
YyCJI0BUA YCTOIZHHBOCTH B IIpcaciiaX yupyrocTu KOHM4C€CKOIro IHUIIA, HArpy>KC€HHOI'O
HApy>KHbBIM JaBJICHUCM

1 [p]E _ 2[5](Pp(s_c) )

+(s—c¢)
COSox
2 (ol [ | b
3. [p] _20,8-10GE_B[lOO(s—C)T5_
Y B, D ’
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n K.R

y

4. o], - 26-10 E[lOO(s—c)} |

31. Ykaxwure, Kakoil cnoco0 MpuBapKH naTpyOKa mTynepa K napycy amrapara 00ecIeyuT
MHUHAMAJIbHYIO KOHIICHTPAIHIO HANPSDKCHUH

M

~

=] =

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

32. YkaxuTe OpUEeHTUPOBOYHOE 3HAUCHHE CKOPOCTH Ta3a, IPUHUMAEMON IPH
OIpeJIeJIEHUN BHYTPEHHETO AMaMeTpa IITyLepa

1 ©=01-05%/;
2. 0=1-3%/;

3. ©=10-30%/;
4. &=30-50/;

33. YkaxwuTe npaBUIBHYIO 3aBUCUMOCTB ISl ONIPEIeNICHHsI BHYTPEHHETO AUaMeTpa
naTpyOKa IITyLepa, ecii pacxon cpeabl Q 3a1aH B Kr/4ac, a JMHEHHast CKOPOCTb Cpe/ibl B
naTpyoke B M/c

1. d= Jﬂ;
T

2 d= /i;
ww-3600

3. d= / 4Q ;
ﬂ-a).pcp

4, d= 4Q ;

\/ rawp,, 3600

34. YkaxwuTe, KakOMY YCJIIOBHIO B COOTBETCTBHHU C TpeOoBaHUAMHU PocTexHam30pa JT0mKeH
YIIOBJIETBOPSTH IUAMETP CMOTPOBOr0 OKHa B annapare auamerpoMm /[ < 800 mm.,
paboraromum npu nasienuu ceoimie 0,07 MITa.

1. d>80mm;

2. d>120mm;
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3. d<80mm;
4., d<120mwm;

35. Ykaxure, anmapaTsl KAKOTo JuamMeTpa, padoratomue npu aasineHuu csoimie 0,07 MIla,

B COOTBETCTBHHU C Tpe60BaHI/I${MI/I POCTeXHa,Z[?)Opa JOJIDKHBI UMCTb JIFOKH

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

36. YkaxuTe, Kakoil OCHOBHON MPUHIIMIT 3aJI0KE€H B pacueT YKPEIUICHHUsI OTBEPCTUI

1. Pacuernas TOJIIIHMHA YKPCIUIAIOIIUX 3JICMEHTOB JOJI>KHBI OBITH OOJIbIIIE UITH PpaBHaA

pvaeTHOﬁ TOJIIWHBI CTCHKH 3JICMCHTA B 30HC YKPCIIJICHUSA

2. HI/IaMeTp YKPCIUIAOIINUX 3JIEMCHTOB NOJIKCH OBITH OOJIbIIIE JAUaMCTpa OTBCPCTHUA,

3. CYMMapHaSI pacucTHad 1miomaib CCUCHUA YKPCIUIAIOMNX 3JICMCHTOB B 30HC

YKPCIUICHUA NOJIKHA OBITH OOJBIIIE HITH paBHaA pacquHoﬁ I1omajan BbIPE3aHHOI'O

CCUCHMUS;
4. Pacuer yKperieHHs] OTBEPCTHUI OCYIIECTBISIETCS HA OCHOBE BCEX TPEX
BBIIICTIEPEUNCIICHHBIX TPUHITUTIAX;

37. YkaxuTe NpaBUIbHYIO 3aBUCUMOCTbD JJIsl OIIPEIeNICHHs paCUeTHOTO 1uaMeTpa
OJTMHOYHOTO OTBEPCTHSI, HE TPEOYIOMIETO YKPETICHHS

1. d,=22=% _08|/D.(s-0) ;
S

R

_ D

2. d,=2 >~ 08| F
Sq s—C

3. d, = >=°1|/D.(5-0);
SR

4. d,=|3=C_1|Pe,
Sq s—C

38. VYkaxuTe, KaKOMY yCIOBHIO JOKHA COOTBETCTBOBATH IIMPHHA HAKJIA[HOTO KOJIbIIA
IIPYU YKPEIIEHUU OTBEPCTUH
1. [JomxHa ObITH GOJIbIIIE pACUETHOM IIUPUHBI 30HBI YKPEIUICHHUS,
2. JlomxHa OBITh MEHBIIIE PACYETHOM IIUPUHBI 30HBI YKPETIJICHHUS;
3. JlomxHa OBITH OOJBIIE PACYETHOTO JHAMETPA YKPETUIIEMOTO OTBEPCTHS;
4. ]JlomxHa ObITh MEHBILIE PACUETHOTO AUAMETpa YKPEIIEMOro OTBEPCTHSI.

39. Ykaxwre, 110 KaKUM ITapaMeTpaM BIOUPAIOT CTaHAAPTH30BAHHBIC (IIaHIIBI
1. Tlo pacueTHOMY JIaBJICHUIO U pACUETHOMY AMAMETPy ammnapaTta;
2. Tlo ycnmoBHOMY JaBICHHIO U pacueTHOU TOJNIIMHE (DIaHIa;
3. [Ilo pacueTHOMY JaBIEHHIO U PACUETHOW TEMIIEpaType;
4. Tlo ycioBHOMY JaBJICHHIO U YCIOBHOMY JHAMETPy ammapara.

40. Ykaxure, IpU KaKUX YCIOBUSX B KQUeCTBE KPEMEKHBIX AIEMEHTOB (pJIaHLIEBBIX
COCTMHEHUH JTOMYCKAeTCsl UCTIOIB30BaTh OOITHI

1. p<0,6MIla t<200°C;

35



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 KOHCTPYKLHUS (IaHIa IPUBAPHOTO BCTHIK

~J y

a) 0) g)
1. a) 2.0) 3.8) 4.a)u0)

42. Ykaxure, IpU KaKUX JaBICHUSAX JTOMYCKAETCs UCTIOIb30BaTh INIOCKUE IPUBAPHBIC
(baaHIB!
1. p, < 0,3MIl1a;

2. p, <0,6Mlla;
3. p, <16Mlla;
4. p, <6,4Mlla.

43. VYkaxure, Kakas popmMa IPUBAJIOYHOI MOBEPXHOCTH (hIaHLEB JOJDKHA
MCTIOJIB30BAThCS B allliapaTax, padoTarOIIUX MOJT BAKYYMOM, H B aliiaparax co
B3PBIBOONIACHBIMU MJIM TOKCUYHBIMU CPEACTBAMHU
1. Iun-mas;

2. Ilmockas;
3. Tox xpyrayro WM BOCBMHYTOJBHYIO TIPOKIIAJIKY;
4. BeicTyn — BnajauHa.

44. YkaxuTte, Kakue MPOKJIAIKU UCIOIB3YIOTCS JJIsl YIUIOTHUTEIBHOM MOBEPXHOCTH MO
KPYTJIYIO WJIM BOCBMUYTOJIBHYIO MPOKIIAJIKY

1. Hewmeramnuueckue;

2. AcOoMeTalsINUeCKuE;
3. Kom0OunupoBaHHble;
4. Meraminyeckue.

45. YKaxuTe MpaBUIbHYIO 3aBUCUMOCTb JIJIS OTIpe/IeTIeHHs peakLiy IPOKIaJAKU B pabouux
YCIIOBHSIX

1. R,=0,785D%, -P;
2. R,=y-n-f,- Eﬁ(ad)td) —aﬁtﬁ);
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3. R,=2D, -b,-m-p;
4., R, =D, -b,-0;

46. YKaxuTe MpaBHIbHYIO 3aBUCHIMOCTb JUIS YCIOBUS IPOYHOCTH OONTOB
(baHIEeBOrO COeAMHEHUS

P P

1. 2 <[s]"—2<[s];
n-f, ] n-f, ]

2. T < glo] < gfo]

47. Yxkaxure NpaBUIbHYIO 3aBUCHMOCTB JIJIsl IPOBEPKHU HANPSKEHHH B CEYCHUH S,
(aHna 1o yeTBepTOl TUIOTe3e NPOUYHOCTH

1 \/512 +5k2 — 0,0, < [5]1;

2. 252 +252 -5, <[5);
2 2

3. %O ([s]
610,

m<[5]
¥

VoS,

48. B K0XyXOTpyOHOM TEIIOOOMEHHUKE )KECTKOW KOHCTPYKLIMU TeMIlepaTypa
KOpIyca BbllIe TeMrepaTrypsl Tpyo. Kakue Hanpsixenust OynyT neiicTBoBaTh B TpyOax
TEII000OMEHHHUKA

>

1. Mzruoa;
2. Cpe3a;
3. Cxarus;

4. PactskeHus;

49. Tlpu yBenWYeHUHU JJIUHBI TPYO B KOXKYXOTPYOHOM TETJIO0OMEHHHUKE JKECTKOU
KOHCTPYKIIMHU BEIMYMHA TEMIIEPATYPHOTO YCHITUS
1. YBenuuurcs;
2. YMEHBIINTCS,
3. He usmenurcs;
4. BO3MOYHO OTIPENIENIUTh TOJIBKO PACYETOM.

50. VYkaxuTte, Kakoe ypaBHEHHE CBS3BIBACT TEMIIEPATYPHBIC YCUIIHS U YIJTHHEHHS
TpyO B TEIJI00OMEHHHUKE
1. Vpasuenue Jlamnaca;
2. VYpasuenue ['yka;
3. YpaBHenue Muszeca;
4. VYpasuenue Jlame.

51. VkaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJIsl ONPEAEIICHUS TEMIIEPATYPHBIX YCUIIUM
B KO)KYXOTPYOHOM TEIII000MEHHHKE KECTKOH KOHCTPYKIMH
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o AL — o AL

1. Q=
' E R +E R

2. Q- o AL + o At :
E.F +E(F

3. Q- aT?tT —aKlAtK ;
ET FT EKFK

4 Q- aT?tT +aK1AtK ;
ET FT EKFK

52. B x0XyX0TpyOHOM TEII000MEHHHKE KECTKON KOHCTPYKIIMH CyMMapHast
IUTONIA/(b CeYEHHsI TPYO OOJIbIIe MIOImaaAn cedeHus kopmyca. ['ne Oyayr 6onbiie
TEMIIepaTypHbIC HAPSKCHUS?

1. B 1pybax;

2. B kopmyce;

3. Bynyr oguHakoBEI,

4. BO3MOXXHO ONPEAETUTH TOJIBKO PAacyeToM

53. VYkaxwuTe, Kakas U3 NPEANOIaraéMbIX MEp HE TIO3BOJIUT YMEHBIINUTh
TEMIIepaTypHbIC HANPSHKEHUS B KOKYXOTPYOHOM TEIUIOOOMEHHHKE

1. Pa3mermenue Ha neOpMHPYEMOM YUaCTKE YKPEIUISIOIIETO JIEMEHTa;
2. Pasmermienue Ha gfepopMupyeMoOM ydacTke THOKOTO JIEMEHTa;

3. Oobecrieuenne cBOOOTHOTO YATUHEHUS 1e(HOPMHPYEMOTO JJIEMEHTA;
4. 3amena TpyOHOro myuka Ha U- oOpa3Hbie TpYyOBI.

54. VYkaxure, Kakoi crocoO clieyeT UCIOIb30BaTh AJIS KPEIUIEHUS YyTYHHBIX
TpYO B UyT'YHHBIX TPYOHBIX peleTKax

Pa3BanwmoBka;
Pa3zBanrpioBKa B KaHaBKax;
ITaiika;

3auexaHka.

NS

55.  VYkaxwuTe NpaBUIbHYIO 3aBUCUMOCTb JUJIsl IPOBEPKH MPOYHOCTH Pa3BAIbLIOBKH
TpyO B TPYOHBIX pelIeTKax

Loe= n-;zd,,(gT—c)-O,YS[T];
TZn.Q—ﬂTd”bS[T];

3 q=n'2;” S <[al:

4 qzn_Q;d <[a].

56. VYkaxute, Kakou criocod coeuHEHUsI TPYO C TPYOHOU PENIeTKO# o0ecreuynBaeT
HanOOJIBIIYIO POYHOCTh
1. Pa3BanblioBKa;
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2

. Cgapka;

3. [laiika;
4. 3ayekaHka.

57. yKa}KI/ITe, KaKO€ MUHUMAJIbHOC YHCJIO CCAJIOBBIX OIIOP MOXET OBITE IpH
YCTAaHOBKEC I'OPU30HTAJIBHOI'O allriapara

1. Onnua;
2. [lBe;
3. Tpu;
4. Yertsipe.
58.  VkaxuTte, ¢ KaKOH LENbIO O/IHA U3 OTIOP FTOPU3OHTAIILHOTO amlmapara,
YCTaHOBJIEHHOT'O Ha CEJIJIOBBIX OMOPAX, BHIIOIHAETCS MOABUKHON
1. VYMeHbuieHue HapsHKEHUN B OMIOPHOM IUINTE;
2. YMeHblIIEHUE HAMPSHKEHU B KOPITyce anrmapara;
3. YMecHbIIIeHUE HAMPSHKSHUH cpe3a B OMOpe;
4. YMeHblIICHUE HAMPSHKEHUH CKATHS B OIOpE.
59.  Vkaxwure, Kakoe MUHHUMAJILHOE YUCIIO OMOPHBIX JIall MOXKET ObITh UCIOIH30BAHO

AJ11 YCTAHOBKH BCPTHUKAJIILHBIX allllapaTOB

1.
2.
3.
4.

ABe;
Tpu;
Yersipe;
[lects.

60. VYkaxwure, c KaKOH IEJBIO MPH YCTAHOBKE BEPTHUKAIBHBIX allapaToB Ha OMOPHBIX

J

1.
2.
3.

4.

arax MNpUMEHSIOTCS HAaKJIaJAHbIE JINCTHI

YMeHbllIeHHE HAPS)KEHU B CTEHKE armapara;

YMeHbIIEHUE HANIPSYKEHUM B ONIOPHBIX Jalax;

YMeHblIeHHE TEPMUYECKUX HANIPSKEHUI TIPU IPUBAPKE OMOPHBIX Jial U
KOpILyCy anrapara;

YMeHblIeHHEe HapsKeHUH B QyHIaMEHTax.

61. YKa)KI/ITe, KaKHE€ BECOBLIC HAI'PDY3KU HeO6XO,[[I/IMO YYUTBIBATH IIPU paCdYCTE OIIOP
KOJIOHHBIX alIapaTroB

1.
2.
3.
4.

62. ¥V

Bec xononHb1 B pa60q1/1x YCIIOBUSAX;

MakcuMalTbHBIN BEC KOJTOHBI IIpHU THAPOUCTIBITAHUAX
MuHuManbHbBIN BeC KOJOHHBI B YCIOBHUAX MOHTAXKA,
Bcee BBIICTICPCUYNCIICHHEBIC ClTydan.

KaXXUTC MAaKCUMAJIbHYIO BBICOTY Y4aCTKa, Ha KOTOPBIC ACIIUTCA KOJIOHKA ITPpH

OTpeIeJICHHH N3rM0aroIero MOMEHTa BETPOBOM HAIPY3KH
1. h<5wm;

2.
3. h<15u;;
4.

h<10m;

h <20m.

63. [Ipu pacueTax KOJIOHHBIX aIlapaToOB Ha BO3/CHCTBHE BETPOBOM HArpy3KH, CTEHKY
KOJIOHHOTO anmapara MpoBEPSIIOT Ha:
1.ITpoYHOCTH U KECTKOCTH;
2.YCTONYUBOCTD U KECTKOCTB;
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3.IIpo4HOCTh U YCTOMYHUBOCTD;
4.Y cTOWYMBOCTD U TBEPAOCTb.

64. Ykaxure IMMPaBHUJIbHYIO 3aBUCUMOCTD JJIA OIIPCACIICHUA MCPUANOHAIIBHBIX
HaprI}KeHI/Iﬁ B TOJICTOCTCHHOM HHUJIMHAPEC

2 2
. 5m:P(RH2 +Ry’)
R,>—R,
PR.’ R, >
2. Op=—F2— |1+ |;
Ry’ —Ry r
PR’ R’
3 6m= 2 B 2 1_ Hz y
Ry"—Rg r
PR.>
4. 5m:%
R,>— Ry

65. YkaxwuTe, Kakoil BEIMYMHE BCET]a PaBHBI paAHaIbHBIC HAIPSDKECHHUS HA BHEITHEH
CTEHKE TOJICTEHHOT'O LIWJINHAPA

1 6, >0;
2. 5,<0;
3. 6,=0;
4. 6, =0;.

66. yKa)KI/ITe, IMIPU KaKUX YCIIOBUAX KOJIBICBBIC HAIIPAKCHHUA B TOJICTOCTCHHOM
COCyl€ MaKCUMAJIbHBI IO BEJIMUYUHEC

1. R=R,;

2. R=R;

3l R — RH + RSII ;
2

4. I[TocToSTHHBI TIO TOJIIIMHE CTCHKU COCYya.

67. Ykaxure, Kakve HapspKeHUsT HE U3MEHSIOTCS 110 TOJIIMHE CTEHKU TOJIICTEHHOTO
cocyna

1. MepuanoHaibHEIE,;

2. Konbiiessle;

3. PaauanbHkbIe;

4. Bce BbIlIENEPEYUCIICHHBIE.

68. YkaxwuTe, KaKk U3MEHSIOTCS IO a0COIFOTHOW BEIMYMHE PaHaIbHbIC HATPSDKEHUS
I10 TOJIIUHE CTEHKH TOJICTOCTEHHOTO COCYya

1. VYBenmuuBaroTCs OT BHYTPEHHETO TMaMeTpa K BHEIIHEMY;

2. YMeHbLIAIOTCS OT BHYTPEHHETO IMaMeTpa K BHELTHEMY,

3. He u3MeHSFOTCS 1O TOJIIWHE CTEHKH;

4. MOHO OIIpPENIeNNUTh TOIBKO PACUETHOM ITYTEM.

69. YkaxuTe npaBUIbHYIO 3aBUCUMOCTD ISl ypaBHEeHuUs Jlame
Olp+
l. ﬁ — L _¢ p .

Slp-p’
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Olp—p
2. = |t ;
p Olp+p
- 2
Slp—p
Slp-pY)
4. | LL=P
b Slp+p

70. VYkaxure IMPaBUJIbHYIO 3aBUCUMOCTD AJId OIMPCACIICHUS TOJIIHWHBI CTCHKH
TOJICTOCTCHHOI'O COCya, pa60Ta}0mero B o0JiacTu YIPYro-riaCTU4CCKuX

nedopMaruit

1. s:p—D+C;
2slp-p

2. s:p—D+C;
4slp-p

3. s=[5]@-hp+C;
4. s=05D(g, -1)+C.

71. B ciyuae, korza TeMieparypa BHyTPH TOJICTOCTEHHOI'O COCY/ia BBIILIE YeM
TEMIIEpaTypa CHApyKH €ro, TEMIIEPAaTyPHbIC HAIIPSKEHUSI HA BHYTPEHHEHN CTEHKE
1. 6,>0;

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

72. VYxaxwWre, KaK OCYIIECTBIISICTCS aBTOQPETTUPOBAHNUE CILIONTHBIX TOJICTEHHBIX
COCyZI0B

1. TlpenBapuTenbHBIM HarpyXeHUEM COCYyJla BHYyTPEHHUM JIaBJICHUEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1e(hOpMalMK BO BHYTPEHHUX CIIOAX COCYAA;

2. IlpenBapuTelbHBIM HATPY)KEHHUEM COCYJa BHYTPEHHHUM JaBIICHHEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1eOopMallMi BO BHEIIHUX CJIOSIX COCY/a;

3. TpenBapuTenbHBIM HArPEBOM COCY/Ia IO TEMIIEPATYPHI, BEI3BIBAIOIIEH
IUIacTHYEcKue JleopMallid BO BHYTPEHHUX CIIOSIX COCYIA;

4. TlpenBaputenbHOM HarpeBOM COCYa J0 TEMIEPATYPhl, BHI3bIBAIOLIEH
IUTacTHYECKue JieopMallii BO BHEIIHUX CIOSIX COCY/a;

73. Ykaxure, Kakasi KOHCTPYKIUS 3aTBOPA BEICOKOTO JaBJICHHS HE SIBIISETCS
CaMOYIUIOTHSIOIIEHCA

1. 3arBop C MIOCKUM METANTHYECKUM OOTIOPATOPOM;

2. 3aTBOp C IENbTOOOPA3HBIM OOTIOPATOPOM;

3. 3aTBOp C IBYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BbllIENEPEYNCIICHHBIE 3aTBOPBHI.

74. Ykaxure, K KAKOMY CUIOBOMY (PakTOpy IpH pacyere Ha MPOYHOCTb
KopITyca anmnapara 6apabaHHOTO THIIa IPUBOIUTCS HAarpy3Ka OT Macchl MaTepuasia
BHYTpH OapabaHa

1. CocpenoToueHHOMY YCUIIHIO;
2. HzrubaromeMy MOMEHTY;
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3. PaBHOMepHO-pacnpeeieHHOW Harpy3Ke;
4. ]JlaBneHwuto.

75. Ykaxwure, B KAKOM CEUCHHH KOpITyca anmnapara 6apabaHHOTro THIIA

1/13r1/16a10mm71 MOMCHT UMCCT MAKCHUMAJIbHYIO BEJINYHUHY

AWM -

A OWN -

1. B ceueHUM HajJ OMOPHBIMH POJIUKAMU;
2. B cedeHuu Haj yIOPHBIMH POJIUKAMH,
3. Ha konre xopmyca 6apabaHa;

4. B cepenune xopmnyca 6apabana.

76. Kopnyc ammapara 6apabaHHOTO THIIa HEOOXOAMMO IMPOBEPUTH Ha

. IIpO4HOCTB U KECTKOCTB;

. [IpoYHOCTb U YCTOHYUBOCTb;

. YCTOMYHUBOCTD U KECTKOCTb;

. [Ipo4HOCTB, KECTKOCTh U YCTONYUBOCTD.

77. Ilpn cyMMupoBaHue yUIMHEHUH, BO3HUKAIOLIUX B pe3yJbTaTe
TeMIIepaTypHBIX JedopMaliyii Kopiryca anmapara 6apabaHHOTO THIIA, 32 HAYAJIO
OTCUETa NPUHUMAIOT

. Cepenuny kopiryca;

. Kpaii kopmyca;

. bBanaxx Haj OMOPHBIMHU  POJIMKAMU;

. bangaxk Mexy ynopHbIMU pOTHKaAMHU.

78. Ilpu pacuere kopmyca anmnapaTta 6apabaHHOTO THUIIA HA )KECTKOCTh C
JOMyCKaeMbIMU BEIMYMHAMHU CPABHUBAIOT

1. OtHOcHTENBHBII MPOrud Kopmyca,

2. MaxkcumarnbHbIe HallPsDKEHUS M3TH0a B KOPITyCe;

3. MakcumainbHble TeMIepaTypHblie 1edopMaluy KOpIyca;

4. MaxkcuMallbHbIE HANPSHKEHUS CKATHsI B KOPITyCe.

79. Tlpu pacuere GaHmaxkel anmapaToB 6apabaHHOTO THIIA C JIOMYCKAeMBIMHU
BEIMYMHAMU CPAaBHUBAIOT

5. Hanpsoxenust usru0a v HarpspKEHHUE pacTsKeHUs B OaHaxe;

6. Hanpsbkenue m3ruba ¥ KOHTaKTHbIE HaNpsDKEHUs B OaHaaxe;

7. HanpsbkeHne pacTsDKEHUS M HANPSHKCHUS CKaTHs B OaHIaXe;

8. HamnpsbkeHue cpesa 1 HanpsDKEHUE COKaTHS B OaHIaxke.

80. [lIupuHa OMOpHBIX POJIMKOB B amnmaparax 0apabaHHOTO TUMA JOKHA ObITh
9. BombIie mmpHuHbBI OaHIaXa;
10. MeHbI1e mIMpUHBI OaHTAXKA;
11. PaBHa mupuHe 6aHmaXKa;
12. PaBHa muprHe YHOPHBIX POJIUKOB.

81. iy uero ciy>kaT yHOpHBIE POJIMKH B anmnaparte 0apabaHHOTO TUIIA
13. Jlst oGecrieueHus BpameHus 6apadaHa;
14. Jlns ymeHbIIeHUs HaNIpsDKEHU B Kopryce OapabaHa;
15. JIns yMeHbIIIEHUST HarPY3KX Ha OTIOPHBIC POJIMKH;
16. Jlns mpeoTBpallieHust 0CeBOro nepemMeleHus dapadana.

82. Kak J0mKHBI COOTHOCUTCS IIPOYHOCTH MaTEPHAIIOB, U3 KOTOPOTO U3TOTOBJICHBI
0aHaXM U OTIOPHBIE POJIMKH arrapaTta 6apabaHHOTO THIIA
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17. npoyHocTh MaTepuasna 6aHmaxka J0JKHA OBITH BBIIIE MPOYHOCTH
MaTepuasa OmopHOTO POJINKA;

18. mpouHOCTH MaTepHaa OMOPHOTO POJIMKA TOJHKHA OBITH BBIIIE POYHOCTH
Matepuaia OaHmaxa;

19. 6aHmaXu U OTIOPHBIE POJIMKU 00s13aTEIBHO JIOJDKHBI OBITh U3 OJTHOTO
MaTepuana,

20. cOOTHOIIIEHUE TPOYHOCTH 3aBUCUT OT CKOPOCTH BpalleHus 6apabaHa.

83. Kakoii 13 MOMEHTOB JIOJIKCH YYUTHIBATHCS MTPH ONPEICTICHUN MOIIHOCTH
NpUBOA anmapara 6apabaHHOTO THIIA

21. Msrubaromuii MOMEHT, ACHCTBYIOIINI Ha KOpITyc OapabaHa;

22. BeTpoBoii MOMEHT, JeiicTBYIOIINI Ha OapabaH;

23. MOMEHT OT CHJI TSDKECTH MaTepuaia

24. Bce BbIIIECTIEPEYUCIICHHBIE MOMEHTHI.

Kiroum npaBuiIbHBIX OTBETOB Ha TECTHI:

1)-2;2)-3;3)-2;, -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.

TemaTuka pacuyeTHO-rpauyecKux 3aaHUl

no kypcy «KoHcTpyupoBaHue U pacyer 3J1eMEeHTOB 000PYA10BAHUS OTPACIN

1.

no

8.

9.

Pacuer TonmuHbl cTeHKN 00e4aiiku, Harpy>KEHHOW BHYTPEHHUM
M30BITOUYHBIM JIaBJICHUEM.

Pacuer TonmuHbl CTEeHKN 00e4aiiku, Harpy>KeHHOWU Hapy>KHBIM JaBICHUEM.
Pacder TOMIMHBI BBITYKIOrO JHUIIA, HATPYKEHHOIO BHYTPEHHUM
M30BITOYHBIM JIABJICHUEM.

Pacder TOMIIMHBI BBITYKIOTO JHUIIA, HATPYKEHHOIO HAPYKHBIM
JABJICHUEM.

Pacder TonmMHKI IIIOCKOTO AHULIA.

Pacuer TonumHbel KOHMYECKOW 00euaiiK, HArpy>KEHHON BHYTPEHHUM
U30BITOYHBIM J1aBJICHUEM.

Pacuer TonumHbl KOHMYECKOU 00eUalKu, Harpy»KEHHON HapyKHBIM
JIaBJICHUEM.

VYkpernnenue o0eyaliki KOJIbLIaMH KECTKOCTH.

Pacuer ykperuieHuss OTBEpCTUH.

10. PacueTt cenioBbIX OmOp.
11. PacueT onop Tuma «iambh».
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12. Pacuer omnop TUna «CTOMKNY.
13. Pacuer onop KOJOHHBIX almnapaTosB.
14. Pacuet TemnepaTypHbIX HAIPSKEHU B KOKYXOTPYOHOM TENIIO0OMEHHUKE.

15. Pacuer AB/I.
16. Pacuer 6apabaHHOI CYIIMITKH.

TemaTnka KypcoBbIX IPOEKTOB 110 Kypcy «KoHcTpynupoBanue u pacuer
3JIeMEHTOB 000PY10BAHUSA OTPACIID)
KoHcTpykTuBHas pa3paboTKa U IPOYHOCTHOM pacueT KOXKYyXOTPyOHOTO
TEMJI000MEHHHUKA.
KoHcTpykTuBHas pa3paboTka U IPOYHOCTHOM pacyueT BhIMAPHOIO arapara.
KoHncTpykTuBHas pa3zpaboTKa ¥ MPOYHOCTHOM pacdeT peKTU(PUKALMOHON
KOJIOHHBI.
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IIpuMepsl IK3aMEeHAUMOHHBIX 3a1aHUM
no AucuuiuvinHe «KoHcTpynpoBaHue U pacyer 3J1eMEeHTOB 000Py10BAHUS
0TPACIN.

MHWHUCTEPCTBO OBPAZOBAHUS U HAYKU POCCUNCKON OEJEPALINI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHWE BBICIIETI'O
OBPA30OBAHU
«MOCKOBCKHUM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

dakynbTeT XMMHUYECKON TEXHOJIOTHH U OHOTEXHONIOTHH, Kadeapa «Anmnapatyproe ohOpMICHHE U aBTOMATU3AIHS
TEXHOJIOTUYECKHUX MTPOU3BOACTBY

Jucnumirza: KoHCTpynpoBaHUe U pacyeT 3JIeMEHTOB 000pyI0BaHHsI OTPaciIn

Ob6pa3zoBarenbHas nporpamMma «Pa3paboTka U MAPKETHHT TEXHOJIOTHUECKOTO 000Dy IOBAHUS»

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBIN BUJIET Nel.

1. OcHoOBHBIE TPEOOBAHMSI, TPEIBABISIEMbIC K KOHCTPYKIIHSIM aIllapaTos.
2. PacyeT TOHKOCTEHHBIX 00eUaeK, Harpy)KEHHbIX BHYTPEHHUM H30bITOUHBIM JTaBICHUEM.
3. Kimaccudukamus ¢uannes. OnpeneneHue 00JITOBON HATPY3KH.

VYTBepxI€HO IeKaHOM

PyxoBoanTens 06pa3oBaTenbHOM IPOrpaMMEI /A.C. Coxomnos/

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKON OEJAEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

dakynbTeT XUMUYECKOH TEXHOJIOTHH 1 OMOTEXHOIOTHH, Kadeapa «AnmapatypHoe opopMIIeHHE U aBTOMATH3ALHSA
TEXHOJIOTUYECKHUX ITPOU3BOACTBY

Jucnuminza: KoHCTpynpoBaHue 1 pacyeT 3JIeMEHTOB 000pyI0BaHHsI OTPaciIn

Oo6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKETHHT TEXHOJIOTHYECKOTO 000PYI0BaHHS»

Kypc 3, cemectp 5 (oceHHH)

3K3AMEHAIIMOHHBIN BUJIET Ne2.

1. Brausaue MeTONOB W3TOTOBJIEHWS HAa KOHCTPYKIMIO  ammaparoB. OcCOOEHHOCTH
KOHCTPYUPOBAHUS JIMTOM U CBAPHOM ammaparyphl.

2. Pacyer TOHKOCTEHHBIX O0€yaeK, HAarpy>KeHHbIX BHYTPEHHUM HU30BITOYHBIM JaBJICHUEM.
VYKpenieHue KolnbIaMH KECTKOCTH.

3. Kimaccudukanus ¢uannes. [Topsgok pacuera.

yTBep)K,ZlCHO JCKaHOM

PyxoBoauTens 00pa3oBaTeNbHON MPOrpaMMBbl /A.C. Cokoios/
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MUWHHCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKON OEJEPALIMIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHWE BBICIIETI'O
OBPA30OBAHUN
«MOCKOBCKHUM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

DakynbTeT XUMUIECKON TEXHOJIOTHH M OHOTEXHOJIOTHH, Kadeapa «AtmaparypHoe opopMIIeHHE W aBTOMATH3AIIHS
TEXHOJIOTUUECKUX TIPOU3BOICTBY

JucnuminHa: KoHCTpynpoBaHUe U pacyeT 3JeMEHTOB 000pYI0BaHHsI OTPACIIH

O6pasoBarenbHas nporpamma «Pa3paboTka 1 MAPKETHHT TEXHOJOTHIECKOTO 000Dy I0BAHHS»

Kypc 3, cemectp 5 (oceHHmin)

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. BrusHue METOmOB W3rOTOBJICHUS HAa  KOHCTPYKIHMIO ammaparoB. OCOOCHHOCTH
KOHCTPYUPOBAHMS alllapaTroB U3 JETMPOBAHHOMN CTaIM U SMAaJIMPOBAHHOU aIllaparypsbl.

2. Pacuer anmaparoB, pab0TaloNIMX MO HAPYKHBIM JIaBICHUEM.

3. Kunaccudukanusa ¢mnanue. OrmnpeneneHue OonTOBOM Harpy3ku. PacueT mpouHOCTH
HEMETAJUIMYECKHUX ITPOKIIAIOK.

VYTBepxIeHO eKaHOM

PykoBoauTens 00pa3oBaTeNbHON POrpaMMBbI /A.C. Coxomnos/

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKOM OEJEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa «AnnapatypHoe ohopMIICHHE U aBTOMATH3AIHs
TEXHOJIOTUYECKHX ITPOU3BOACTBY

Jucnunnuza: KoHcTpynpoBaHue U pacueT 3JeMEHTOB 000pyI0BaHHS OTPACIH

O6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKETHHT TEXHOJIOIHYECKOTO 000PYI0BAHHS»

Kypc 3, cemectp 5 (oceHHH)

3K3AMEHAIIMOHHBIN BUJIET Ne4.

1. BnusHue MeTOJOB M3rOTOBJICHMS Ha  KOHCTpyKIMIO ammaparoB. OcobeHHoCTH
KOHCTPYUPOBAHMS CBAPHOM aIlliapaTrypsl, U3TOTOBICHHON U3 JIETUPOBAHHOW CTAJIH.

2. Pacuet Ha yCTOHYMBOCTHh KOPOTKUX U JJTMHHBIX IIHJIMHIPUUECKUX 00eUacK.

3. KoHcrpykuuu v THIBI (1aHLIEBBIX coenHeHui. DopMa MprBaIOYHBIX TTOBEPXHOCTEH.

YTBEpkKICHO JEKaHOM

PyxoBoauTens 00pa3oBaTeNbHON MPOrpaMMBbl /A.C. Cokoios/
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MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUIMCKON OEJIEPALININ
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICILLIEI'O
OBPA30BAHIA
«MOCKOBCKHW MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

dakynbTeT XMMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa «AnnapatypHoe ohOpMIICHUE U aBTOMAaTH3aLHs
TEXHOJIOTUYECKHUX ITPOU3BOACTBY

Jucnuminza: KoHCTpynpoBaHUe U pacyeT 3JeMEHTOB 000PYI0BaHUS OTpaciIn

Oo6pazoBarensHas nporpamma «Pa3paboTka 1 MapKETHHT TEXHOJIOTHYECKOTO 000pYI0BaHHS»

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBINA BUJIET Nes.

1. KoHcTpynpoBaHue amnmaparoB M3 LBETHBIX MeTauioB. CrocoObl MONyYeHUs HepazbeMHBIX
COEAMHEHHUI.

2. Knaccudukanus aauil. Pacuer KOHUYECKUX U TUIOCKHUX JTHHUIL.

3. Onpenenenrie 00ITOBOM Harpy3ku (priaHieBoro coeuHeHus. Pacuer yucia 00JiTOB.

YTBEPKIEHO JEKaHOM

PykoBouTeNb 06pa3oBaTeIbHON POrPaMMBI /A.C. Cokosos/

MUHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNMCKON OEJIEPAIINN
DOEJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICHIET'O
OBPA30BAHUIA
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTET XUMUYECKON TEXHOJIOTHH U OHOTEXHOJIOTHH, Kadeapa «AnmnapatypHoe ohOpMIICHHE U aBTOMATU3AIHs
TEXHOJIOT'MYECKUX MPOU3BOJCTB»

Jucnumirza: KoHCTpynpoBaHUe U pacyer 3JeMEeHTOB 000pyI0BaHHsI OTPACiIn

O6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKETHHT TEXHOJIOTHIECKOTO 000Dy IOBAHUS

Kypc 3, cemectp 5 (oceHHMiN)

SK3AMEHAIIMOHHBIN BUJIET Ne6.

1. OcHoBHBIE TpeOOBaHMSI, IPEIBABISIEMbIE K KOHCTPYKIIMSIM aIlllaparos.

2. Knaccuduxauuss guung. Hasnauenue u obnacTb mpuUMeHEHHUs. Pacder BBIMYKJIBIX JIHUII,
Harpy>XeHHbIX BHYTPEHHUM U30BITOUHBIM J1aBJICHUEM.

3. Pacuer ykpenieHus OTBEPCTUN B CTEHKaX alaparoB.

yTBep)K,ZlCHO JCKaHOM

PyxoBoauTens 00pa3oBaTeNbHON IPOrpaMMBbI /A.C. Cokoimos/
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MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUIMCKON OEJIEPALININ
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHIA
«MOCKOBCKHI TMMOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

dakynbTeT XMMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa «AnnapatypHoe ohOpMIICHUE U aBTOMAaTH3aLHs
TEXHOJIOTUYECKHUX ITPOU3BOACTBY

Jucnuminza: KoHCTpynpoBaHUe U pacyeT 3JIeMEHTOB 000pyI0BaHHsI OTPACIU

Ob6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKeTHHT TEXHOJIOTHYECKOT0 000pyJOBAHHS»

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBINA BUJIET Ne7.

1. BnusHue MeTOZOB M3rOTOBJICHHMS Ha  KOHCTpyKUMIO amnmaparoB. OcobeHHOCTH
KOHCTPYUPOBAHMS JINTOM U CBAPHOMU aIlraparypsl.

2. Knaccuduxauus auum. Hasnauenue u obnactb npuMeHeHUs. PacderT anMNTHYECKHX U
IUIOCKUX JHMIL, HArPY>KEHHbIX BHYTPEHHUM H30BITOYHBIM JABJICHUEM.

3. Pacuer oGeuaiiku nox AefcTBHMEM M3rHOAIOIIET0 MOMEHTA.

VYTBepxIeHO AeKaHOM

PykoBoauTens 00pa3oBaTeNbHON POrpaMMBbI /A.C. Coxomnos/

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKOM OEJEPALIMI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

dakynbTeT XMMHUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa «AnnapatypHoe ohopMIICHHE U aBTOMATH3AIHs
TEXHOJIOTUYECKHUX ITPOU3BOACTBY

Jucnuninna: KoHCTpynpoBaHUe 1 pacyeT 3JIeMEHTOB 000pYy10BaHHsI OTPACIU

O6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKeTHHT TEXHOJIOTHYECKOT0 000pyJOBaHHS»

Kypc 3, cemectp 5 (oceHHH)

3K3AMEHAIIMOHHBIN BUJIET NeS.

1. BrnusHue MeTOmOB W3rOTOBIEHUS HAa  KOHCTPYKIMIO ammaparoB. OcoOeHHOCTH
KOHCTPYUPOBAHMS allaparoB U3 JETMPOBAHHON CTaIM M SMAJIMPOBAHHOW aIlliaparypsl.

2. Pacuer ykperuieHus: OTBEpCTUI B CTEHKaX aIaparosB.

3. Pacuet o0Oeuaiiku 1o JEHCTBUEM OCEBOTO CKUMAIOIIETO YCHITHSL.

YTBEpkKICHO JEKaHOM

PykoBoauTenbs o6pa3oBaTenbHOI IporpaMmMbl /A.C. Cokosos/
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MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUIMCKON OEJIEPALININ
DOEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJ/IEHUE BBICILIEI'O
OBPA30BAHIA
«MOCKOBCKHW MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

dakynbTeT XMMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa «AnnapatypHoe ohOpMIICHUE U aBTOMAaTH3aLHs
TEXHOJIOTUYECKHUX ITPOU3BOACTBY

Jucnuminza: KoHCTpynpoBaHUe U pacyeT 3JIeMEHTOB 000pyI0BaHHsI OTPACIIU

Ob6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKeTHHT TEXHOJIOTHYECKOT0 000pyJOBAHHS»

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBINA BUJIET Ne9.

1. BnusHue MeTOZOB M3rOTOBJICHMS Ha  KOHCTpyKIMIO ammaparoB. OcobeHHOCTH
KOHCTPYHMPOBAHUS CBAPHOH aImapaTypbl, U3rOTOBICHHON U3 JISTHPOBAHHOMN CTAaJIH.

2. PacdeT TOHKOCTEHHBIX 00e4yaeK, Harpy)KeHHbIX BHYTPEHHUM H30BITOUHBIM JIaBICHUEM.

3. Pacuer o0euaiiku 11oj1 A€WCTBUEM MONEPEUHOTO YCHIIUSA.

YTBEPKIEHO JEKaHOM

PykoBouTeNb 06pa3oBaTeIbHON POrPaMMBI /A.C. Cokosos/

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKON OEJEPALINMI
OEJJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

dakynbTeT XUMHYECKOH TEXHOJIOTHH 1 OMOTEXHOIOIHH, Kadeapa «AnmapatypHoe opopMIIeHHE U aBTOMATH3ALHSA
TEXHOJIOTUYECKUX POU3BOJICTBY

Jucnuninza: KoHCTpynpoBaHUe 1 pacyeT 3JIeMEHTOB 000pYy10BaHHsI OTPACIU

O6pazoBarenpHas nporpamma «Pa3paboTka 1 MapKeTHHT TEXHOJIOTHYECKOT0 000pyJOBaHHS»

Kypc 3, cemectp 5 (oceHHH)

3K3AMEHAIIMOHHBIN BUJIET Nel.

1. KoHcTpynpoBaHue amnmapaToB M3 LBETHBIX MeTauioB. CrocoObl MONydeHUs HepazbeMHBIX
COCIUHEHUM.

2. Pacyer TOHKOCTEHHBIX O0€yaeK, HAarpy>KeHHbIX BHYTPEHHUM HU30BITOYHBIM JaBJICHUEM.
VYKpenieHne KoabliaMH )KECTKOCTH.

3. Pacuer o0Oeuaiiku Ha yCTOMYMBOCTH MO/ COBMECTHBIM J€MCTBHEM Harpy3okK.

yTBep)K,ZlCHO JCKaHOM

PyxoBoauTens 00pa3oBaTeNbHON MPOrpaMMBbl /A.C. Cokoios/
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