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Pabouas nporpamma coctasnesa #a ocsope ®I'OC BO no wanpamnesuio noaro-
Toski 15.03.01 «MamwmHOCTPOCHHE», HAHMEHOBAHHE HANPABRICHHS MOATOTOBKH -
O6opy/ioBaHHe H TEXHONOIHA CBAPOYHOIO NPOH3IBOACTBA, YTBEPKACHHOIO NpHKa-
oM MHuBO P® o1 03.09.2015 Ne 957.

Pabouas nporpaMma paccMoTpeHa v of00peHa Ha 3ace/anny xadeapsl Mexa-
HHUKH
« 26 » centsibps 2018 r., nporokon Ne 2.
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3as. kadenpoit -~ /A.C.Casunos/

Pabouas npozpamma o0obpena memoduseckon komuccuen UHCTHTYTa MeTamtyp-
rHH, MetawtoobpaboTkn 1 Matepuanoodpaborkn « 2 » oxmabps 2018 2., npo-
moxon Ne 2. :
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XHAMHYECKHX TEXHOJIOTHA»
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JIMeT perucTpannu HIMeHeHnii i 100 et

Jara.
Ne Paszaen Kparkoe cosiepxanue Ne nportokona Toansces 2ap,
n/n | nporpamMmsl HIMCHEHHA/ IONOTHEHNHS 3aceaaHus kateapoit
Kaheapst -
: 8 M3Menenne HporpaMMHOro 2009201 ——7"
: obecnedenns u uurepher-pecypeos | Ipotokon Ne 2 i
VI3MeHeHHe MaTepHATBHO- ; -
2 9 TeXHHYECKOr0 obecneucHus n20,09.20l 71
porokon Ne 2 —
JIHCIHIIHH DI
AKTyanuzamns -y4edno-
3 8 METOAHYECKOI0 1 05.09.2 ,/:._J_ﬁ i -7»-"
. HHGOPMALHOHHOTO ObecTeyens [Mporoken Ne f —
JIMCIMILIMHEL
4. 8 ARTyaTH3alHs nepeys OCHOBHON 05.09.2020

H JIONOMHATENBLHOM IMTEpaTyphl

ﬂporox%?




1 Iesiu ocBOEHUSA U CHUNIUHBI

LlenstMu OCBOCHHUS AMCIMILINHBI «JleTamu MamuH» SBiaseTcss (OPMHUPOBAHKHE y 00YUaOMIErocs
3HAHUKW OCHOB TEOPHH, pacyeTa, KOHCTPYUPOBAHMS JETaJed W Y3JI0B MAaIlWH, pa3paOdOTKH |
oopMIIeHHsT KOHCTPYKTOPCKOH JOKYMEHTAIlMH HEOOXOAMMON I OCYIIECTBICHUS TPOEKTHO-
KOHCTPYKTOPCKOH JIEATEIHPHOCTH KaK B paMKax y4eOHOTo mpoiiecca, Tak W JUIsl MPUMEHEHUS TpU
pEIICHNY TPAKTHYECKUX M IPOU3BOJICTBEHHBIX 3a/1a4.

3amauy JUCIUILIMHEI

- (¢opMupoBaHUE MPEACTABICHUN O NPUHIMNAX (DYHKIMOHUPOBAHUS THUIIOBBIX JAETalCH H
COOPOYHBIX EAMHMII OOIIEr0 MAIIMHOCTPOCHMS, H3yYeHHE OOIIMX NPHHIMIIOB HX pacdeTa |
MPUOOPETEHUSI HABBIKOB KOHCTPYHPOBAHUS, 00CCIECYMBAIOIIMX PallMOHAIBHBIA BBHIOOP MaTepHAJIOB,
(dhopM, pa3MepoB U CIIOCOOOB U3TOTOBJICHUS TUIIOBBIX M3/ICIUI MATHHOCTPOCHUS

- M3y4YCHHE OCHOBHBIX 3aKOHOB M KOHIICTIIMHA MPOSKTUPOBAHMS KOHCTPYKIIHIA, BUIOB THUIIOBBIX
neTaneil u COOPOYHBIX EIUHUI[ OOIIETEeXHHUYECKOTO HAa3HAYCHHUS, CIOCOO0B WX OJKCIUTyaTallld U
MOHTaKa B THIIOBBIX KOHCTPYKIIUSX,

BbinonHeHne UTOroBOro KypcOBOTO IPOEKTa TpeOyeT KOMIUIEKCHBIX 3HAHUH OCHOB TEOpPUU
MalliH M MEXaHU3MOB, TEOPETUYECKOM MEXAHWKHU, COIPOTUBICHUS MAaTEPUAJIOB, TEXHOJIOIMHU
MaIIMHOCTPOEHUS, OCHOB METPOJIOTUH U B3aUMO3aMEHIEMOCTH Y3JIOB U JI€TaJIed MaIlIMH.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMbl NOATOTOBKH 0aKkajiaBpa

JucuunnuHa «Jletanu MalmyH» BXOJUT B BapUAaTUBHYIO YacTh 0sioka 1 o6pa3oBaTenbHOM MpOorpaMMsl.
JUia u3ydeHus JUCHUIUIMHBI HEOOXOAMMBI 3HAaHUSA, YMEHHS, BiIaJeHUs, CcHOpPMHUpPOBAHHBIE B
pe3ysbTaTe U3yuyeHus

b1.5.09 MaremaTuku;

b1.b5.10 ®u3nkwy;

b1.b.13 Undopmatuku

b1.b.14 TeopeTnueckoil MEXaHUKHU:

Pasznensi: Craruka; Kunemaruka; J[nnamuka.

b1.b.15 ConpoTuBieHue MaTepraios

3HaHMS U YMEHMS 00y4aroIuXcs, MOJyYeHHbIE IPU U3YYEHUU TUCIUIUINHEI «/leTanu mamue» OyayT
HEOOXOIMMBI I U3YYEHMSI TAKUX JUCLUILINH KaK :

b1.B.02 BoccTraHoBi€eHNE U yIPOUHEHUE JI€Taled MalliH
b1.B./1B.06.01 [IpoekTupoBanue cO60pOUHO-CBAPOUHOI OCHACTKU
b1.B./IB.07.02 Coenunenue neranei B MallIMHOCTPOEHUHT

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHUS AMCHUNINHBI
(MoayJisi) M IUVIAHUPYeMbIe Pe3yJbTAaThl 00yUeHuUsI



B pe3ynbraTe 0cBOeHMS TUCHUIUTMHBI (MOAYIs) «JleTanu MamHy o0ydaromuics J0KeH
001a/1aTh CIEIYIOINUMU KOMIETCHIIHSIMHI:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

I1IK-5 — ymMeHHEeM yuuThIBaTh TEXHUUECKHUE U DKCIUTyaTallUOHHBIE TapaMETPhI AETAJIEH U y3J10B
U3JIeJIMH MaIMHOCTPOEHUS IIPY UX IPOCKTUPOBAHUH

3HaTh

IPOYHOCTHBIE  XapaKTEPUCTUKU M  JPYTHE€ CBOWCTBA KOHCTPYKLMOHHBIX
MaTepuaosB, 3aKoH ['yka;

OCHOBHBIE TpeOOBaHUS PEABSABIAEMbIC K MAIIIMHAM H UX JICTAJISIM;

OCHOBHBIE KPUTEPUHU pabOTOCIIOCOOHOCTH M pacyera JAeTajieil MalluH,

METO/Ibl, HOPMBI U ITpaBUJIa IPOEKTUPOBAHUS

OCHOBBI U 3Tallbl NIPOEKTUPOBAHUS JI€TaJIell M y3J0B MAIIMH C HUCIIOJIb30BAHUEM
TEXHUUYECKOM  JIUTEpaTypbl, a TaKXe CpEeACTB aBTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS

yMETh

IPaBWIBHO  ONPENENSATh  OCHOBHBIE  TEXHOJOTMYECKHE  XapaKTEPUCTUKHU
MEXaHUYECKUX Mepeaay;

NOPaBUIbHO ONpPENEATh YCIOBUS pPAa0OOTHl JeTaJed W y3JI0B MAallUH  MpU
JKCIUTyaTaluH,
oopMIIATh IpadUUECKyl0 U TEKCTOBYIO KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B
IOJIHOM cooTBeTcTBUHU ¢ TpeboBanusmu ECK/I;

UCIIOJIb30BaTh KOMIIbIOTEPHBIE TPOrpaMMBbI JIJIsl pacyeTa U MPOEKTUPOBAHUS Y3JI0B
U IeTaneil Mallug

BJIIaJCTH

HaBbIKaMHM pacyd€Ta Ha IIPOYHOCTDh U KECTKOCTH I[eTaneﬁ H Y3JIOB MallllH
HaBbIKaMU KOHCTPYHUPOBAHUA IleTaJIefI " yY3JIOB MalllMH O6HIGFO Ha3Ha4YCHU
HaBBIKaMU pa60T1>1 CO Cp€ACTBAMH aBTOMATHU3WPOBAHHOI'O ITPOCKTUPOBAHWA




4 CTpyKTypa M coJeprkaHue TUCUUIIIMHBI (MOXYJIs1)

OO0mmast Tpy10€MKOCTh TUCIUIUTHHEI cocTaBisier _4  3adeTHbIX equHul 144 akan. yacoB, B TOM YHUCIIE:

—KOHTaKkTHas pabora — 12,9 akan. 4acos:

— BHeaynuTopHas —2,9 akaj. 4acoB
—caMocCTosTeNIbHas padoTa — 122,4 akaj. 4yacos;

—TIOJITOTOBKA K dK3aMeHy —8,7 akaj. Jaca
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1. MamuHbl 1 MEXaHU3MBI. 3 105 1/11 Teopernueckunii ompoc, ([TK-5
1.1  OcHOBHBIE  XapaKTEPUCTUKU U cobecesioBaHUE (3yB)
napamMeTpsl MallliH ¥ MEXaHU3MOB. 30
1.2 Knaccudukanus MexaHU3MOB, y3JIOB H
neraneii MammH. OCHOBBI pacyera H
KOHCTPYUPOBaHMs JieTajel MallluH
2. MexaHuueckue nepeayu. 3 (0,5 211 |20 3akperieHue npoijeHHoro |Teopernyeckuit omnpoc, |ITK-5
2.1 Ha3nayenue u poabp TIepegad B MaTepHala, BHIIIOJIHEHUE  |coOeceoBaHKe (3yB)
MaluHax. [TpuHIIATIBEL paboThI " NPaKTUYECKHUX 3a/TaHUI

KIaccupUKaMsg MEXaHUYECKUX Mepeaay

2.2 MexaHndeckue Tepefadu: 3yOdarele,
YepBSAYHBIC,  IJIAHETApHBIC,  BOJHOBEIE,
peYaKHBIE, (QPUKIMOHHBIC, PEMCHHBIC,
[[EMHBIC, TIepelayl BUHT-Taiika; MPOEeKTHBIN
pacuéT M pacyeThl mepeaad Ha MPOYHOCTD.




v

e z
AynutopHas 5 =
KOHTaKTHas ~ pabora| % & >
s dopma TEKyIEero KOHTpoJs| g
(B akaj. Jacax) Z = . 2
Pa3znen/ rema 5 g Bun camocrositensHoit yCIeBaeMOCTH uog =
JTUCTIUTLTAHBI I paboThI MIPOMEXKYTOYHOMN o =l
s |§5| E8 g arTecTalu =~ £ 2
S 25| B B 3 = o2
Q = o ® X =w® S o = =
e 2 |Q© | S g5 =] S o =
> 5} S < o< < = O
% 5 |5 o] B & O o X S 2
3. Banbl u ocu, KOHCTpYKIHUS U pacyeTsl Ha|3 |1 1/11 20 Teopernueckuii omnpoc, [[TK-5
IIPOYHOCTH U )KECTKOCTh cobecenoBaHue (3yB)
3.1 Marepuainsl Jj1si U3TOTOBJICHUS BAJIOB.
3.2 Pacuersl Ha BBIHOCIUBOCTP W Ha
KECTKOCTh
4. CoenuHeHH JeTaiel MalluH. 3 |1 1/0,51 |30 Teoperuueckuit ompoc, [[1K-5
4.1 Knaccudukanms COEIHEHUM. cobecenoBaHue (3yB)
CoenuHenus JieTanen: pe3b0oBbIE,

3aKJIENIOYHbIE, CBAPHbIE, NIAsSHbIE, KIIEEBBIE, C
HATATOM, IITIOHOYHEIE,

3yOuareie,  MTU(PTOBBIE,  KIEMMOBBIE,
npopuIbHBIC, KOHCTPYKIUS U  PaCUYEThI
COEIMHEHMI Ha MPOYHOCTb.

4.2 HepazbémHble coennHenus. CBapHbIe,
KJIEEBbIC, 3aKJIENOYHBIE, MTasTHbIE
coequHeHus. JJocTOMHCTBa U HEJOCTATKU.
ObnacTu mpuMeHEHUs.

Kpurtepun npounoctu coenunenus. Pacuer
JieTajen COeIMHEHUN Ha IPOYHOCTb.

4.3 MybTel ST COCOWHEHUS  BaJOB.
Xapaktepuctuku. PacueTHble MOMEHTHI.
Br16op u pacuer rimyxux Mmy@dr.

3akperyieHre nponIeHHOro
MaTepuaa, BHIIIOJHEHUE
MPAKTUYECKUX 3aJaHUI
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5. Cranunsl, KOpIyCHbIE neranu,|3 |1 1/0,51 |22,4 3akperuieHue npoiaeHHoro | Teopernueckuit omnpoc, [[TK-5
HaIpaBJISOLIHUE. MaTepuala, BEIIOJHEHHE  |cobeceoBaHue (3yB)
Kopnycueie neranu mexanusmon. OOmiue MPAKTUYECKUX 3aaHuI
cBeneHus. [IppMeHeHe U TEXHOJIOTHYECKUE
0COOEHHOCTH UX M3TOTOBIICHUS.
Hroro nmo gucuunjinue 3 4 6/41 122,4 JK3aMeH IIK-5




5 O0pa3oBaTesibHbIe H HHPOPMAIMOHHbIE TEXHOJIOTHH

[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUA M (POPMHUPOBAHUE OCHOBHBIX IPE/ICTABICHUI
10 Kypcy «/leranu MamuH» IpouCXOJUT C UCIOJIb30BAaHUEM MYJIbTUMEAUMHOTIO 000pY10BaHUS.

Jlekuuu mpoXOAAT B TpaaWIMOHHOW ¢opme, B (hopMe JIeKIMH-KOHCYIbTAUH U MPOOIEMHBIX
nekuuil. Teopermueckuil MmaTepuan Ha NPOOJIIEMHBIX JIEKLUAX SIBISETCS pE3yJbTaTOM YCBOCHHUS
MOJy4YEeHHOM MH(OpPMALMU HNOCPEICTBOM ITOCTAHOBKH IPOOJIEMHOIO BOIPOCAa U IMOUCKA IMyTEH €ero
pemeHns. Ha nexnusax-KOHCYJIbTalUAX U3JI05KEHUE HOBOIO MaTepHralla COIPOBOKIACTCS IIOCTaAHOBKOU
BOIPOCOB U JTUCKYCCHEH B MOMCKax OTBETOB Ha 3TH Bomlpockl. IIpu mpoBeneHuu jexkuuid ocoboe
BHUMaHUE YAEIAETCS B3aUMOCBSI3U pacCMaTpUBAaEMbIX TEM U BOIIPOCOB ¢ jeicTByromuMu 'OCTamu.
[TomHoe oBnanenue tpeboanusmMu naHHbIX [OCToB HeoOxomumo OyaeT OOydaromuMcsl MPH HUX
TambHEMIIe  CaMOCTOSTEIbHOW  MPAKTUYECKOH  JEATENbHOCTH HA CaMbIX  pPa3HOOOpa3HBIX
NPEANPUATUAX MAIIMHOCTPOUTEIBHOM M METAJUIyprudeckoi orpacnu. lIpu paccMorpeHun tem
JAHHOM JUCHUILIMHBI HEOOX0AUMO MPOBOJUTH JOCTATOYHOE KOJIMYECTBO MPUMEPOB U3 MPAKTUUECKON
JEATEIIbHOCTH BENyIIUX MNPEANpUATUN Topoja, pernoHa M Poccum, a Taxkke HCIOJIB30BATH OIBIT
M3BECTHBIX MUPOBBIX JIMJEPOB B 00JIACTH MAIIMHOCTPOEHHS U MeTaJLTypruu. s 3Toro HeooxogumMo
paccMOTpeHHe MaTepualloB OOHOBJICHHOM nedyatu, MH(MOPMAIMOHHBIX MHUCEM HPEANPHUATHH, a TaKxKe
uHpopManuu Meaua n3gaHuu.

[Ipu mpoBeneHUN MPaKTUYECKUX U J1a0OpaTOPHBIX 3aHATHI UCHOJB3YIOTCS padoTa B KOMaHAE U
metonbl IT, B mocrarouHoM 0O0BEME HCIOIB3YIOTCS UMEIOLIMECS MOJENH, 00pa3lbl U 3JIEMEHTHI
pa3nuyHOro 00OpyIOBaHUs, TUIAKaThl, ¢ororpaduu m pasmaTtounble mMarepuaibl. CaMOCTOsATENbHAS
paboTa cTUMynaHpyeT O0ydaroluxcs B IpoLecce MOATOTOBKU JOMAIIHUX 3a/JaHUll, IpU pelIeHUH
3aJja4 Ha MPAKTUYECKHUX 3aHATHUSX, IPU MOJrOTOBKE K KOHTPOJIBHBIM pab0oTaM U UTOTOBOM aTTECTALUU.

JIaGoparopHasi pabora — opraHuzanusi y4eOHOH paboThl ¢ peaJbHBIMH MAaTepUaIbHBIMH U
MH(POPMALIMOHHBIMA O0BEKTaMH, HKCIEpUMEHTaIbHAs paboTa C aHAJOTOBBIMH MOJIENISIMU pealbHBIX
0OBEKTOB.

6 YueGHO-MeTOANYECKOE 0OecTieyeHe CAMOCTOATEIHLHOM PAaGoThHI 00yYaroImMXCst

[To pucumnimbe «/leTamum MammMH» OPEAYCMOTPEHO BBIOJHEHHE KypCOBOI'O MPOEKTa H
poBesieHue 1abopaTOPHBIX PadoT.

AymuTopHas ~ caMmocTosATeNlbHas ~ pabora  oOydamoomuxcs  HpeamnosiaraeT  MpoBeAeHUe
71a00paTOPHBIX Pa0OT M BBINOJIHEHHE KYPCOBOTIO IIPOEKTA Ha MPAKTHUECKUX 3aHATHIX.



Ilpumep mem naéopamoprnsvix pabom no oucyuniune «/Jemanu Mawuny

JlaGoparopuasi padora Nel UcnbiTaHue MaTepHaJiOB HA PACTAKEHHUE
JlabopaTopHasi padora Ne2 3ydyeHue MexaHHM4YeCKHX Nepeaayqy

JlabopaTopnasi padora Ne3 OnpenesieHue napaMmeTpoB M pa3MepoB 3y0UaThbIX KoJiec
JlabopaTopHnasi padora Ne4 U3ydenue 3y04aTbIX peAyKTOPOB

JlabopaTopHnasi padora NeS U3yyeHue yepBsIYHBIX PeIyKTOPOB

Konmponwnoie 6onpocwt 01 3auiumel 1a00pamopHsx paoom:

1. Kakue o0pa3upl NPUMEHSIOTCS ISl UCTIBITAHUS MAaTEPUAJIOB HA PACTsHKEHUE?

2. OO0bsacHUTE NPUHLUI paOOTHI UCIIBITATEILHON MAIIUHBbI.

3. Kakoii Bug wuMeer guarpaMMma pacTsDKEHHS U1 IJIACTUYHOTO — Marepuana, s
XpYIIKOro Marepuana’?

4. YeM oOBsCHSETCS HATMYME yYacCTKa YIIPOUHEHUS Ha lUarpaMMe pacTsKeHUs?

5. Kak rpaduyecku onpenenuts MoIyiIb NPOJOIbHON ynpyroctu E?

6. Uro Takoe mpemen MPONMOPUUOHATBHOCTH, MPEAEN YINPYrOCTH, Mpeaesl MPOYHOCTH (BpEMEHHOE
COIIPOTHBIICHUE Pa3pbIBY)?

7. Jlo Kako¥ TOYKH JUArpaMMBbl pacTsHKCHHS 00pasell 1epopMUpyeTcsi paBHOMEPHO?

8. Kaxue MEXaHUYECKUEe XapaKTEePUCTHKU OIIPEICTISIOT IPOYHOCTHBIE CBOHCTBa
MaTepuaia?
9. Kakue MEXaHUYeCKHUe XapaKTEePUCTHKU OIIPEICTISIIOT IUIACTUYECKHUE CBOICTBa
MaTepuana?

10. Kak onpeznenuTs pacyeTHyO JUIMHY 00pa3iia ocje UCIbITaHus?
11. Knaccudukanus MexaHU4eCKUX Iepeay.
12. Ha3nadeHue M KHHEMATHKA Tepeay.

13. 3yOuartble mepegavn.

14. Xapakrepuctuka 1 kiaccupukanus 3youaTeIxX nepeaau.

15. Marepuansl 1yist 3y0UaThIX KoJec.

16. TloHATHE O KOHTAKTHBIX HAPSKECHUSX.

17. Bunasl noBpexaAeHUN 1 KpUTEPUH pabOTOCIIOCOOHOCTH NepeaayH.

18. Iunuuapuyeckue NpsMo3yoOble repesayu.

19. Cuznsl, neiicTByromye B 3aleMJICHUN U UX pacyer.

20. Pacuer 3y09aThIX MIIMHIAPHYECKUX TIepeiad Ha KOHTAKTHYIO BEIHOCIUBOCTb.

21. Pacder 3y09aThIX IMIJIUHIPHYECKUX TIepeIad Ha COMPOTHBIIEHHE YCTAIOCTH O U3THOY.

22. Koco3yOble 3y0uaTele Tiepefadyn, TEeOMETPHYECKHe ¢ OKCIUTyaTallMOHHBIE OCOOEHHOCTH,
cnernuduka pacuera.

23. Konuueckue 3y0uarslie nepeaayuu, UxX Kiaccupukamus 1 001acTe NPUMEHEHHUs, TEOMETPUYECKHE U
HKCIUTyaTallMOHHBIE 0COOEHHOCTH, Crienn(rKa pacuyera, CHUIIbl, JeHCTBYIOIINE B 3allCTIIICHUN.

24. YepBsiuHble Mepeiaun, UX XapaKTepUCTHKA, 00JacTb MPUMEHEHUS, BUABI YEPBSIKOB, CTaHapTHHIE
mapaMeTpel  UYEpBSYHOW  Tmeperauyd, — MaTepuaibl  YEepBAYHBIX  Iepelnady,  KpUTEpUHu
paboTOCIIOCOOHOCTH U BUIBI OTKA30B, pacyeT JOMyCKAeMbIX HANPsHKEHUI.

25. Cwutbl, IEHCTBYIOINIME B YEPBSIYHBIX TEpeiayax v UX pacyer.

26. Ompenenenne kod(hdUIMEHTa HATPY3KH B YEPBSIYHBIX MIepeadax, pacyeT YepBsiuHbIX Tepeiad Ha
KOHTAKTHYIO BBIHOCIIMBOCTh M Ha COTIPOTUBJICHHE YCTAJIOCTH 10 H3THOY.

27. KIIJ gepBs4HOM mepeaaydu, TEIUIOBOMW pacueT, OXJIaXIeHNE U CMa3Ka Tiepe/IavH.
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Ilpumepnvle memol 07151 8bINOSIHEHUA KYPCOBO2O0 NPOEKMA

[TpoexTrpoBaHue NPUBOJA MEXAHU3MA IIEPEABUKEHHSI MOCTOBOI'O KPaHa;

[TpoexTrpoBaHue NpUBOJA rAITOBOYHOI0 OapabaHa 1Jis CHATHS 3ayCEHLEB M10CIIe ITaMIIOBKHU;
[TpoexTrpoBaHne MPUBOIA CKPEOKOBOTO KOHBEHEpa;

[TpoexTrpoBaHue IPUBOJA JIFOJEYHOIO AJIEBATOPA;

[TpoexTrpoBaHue MPUBOJIa IIOJBECHOIO KOHBEWEpPa;

[TpoexTupoBaHue MPUBOJIA JICHTOUHOTO KOHBEMepa.

[TpoexTrpoBaHue NPUBOJIA K JIECOTACKE;

[TpoexTrpoBaHKe NPUBOJIA K IIPOMBIIIJIEHHOMY POJIBIAHTY;

©ooN R WNRE

. IIpoexTupoBaHue NpuBoOJa K ITHEKY-CMECUTEIIO;

10 ITpoexTrpoBaHue NpUBOJIA MIIACTUHYATOrO MUTATENs (POPMOBOYHOM 3EMIIH;
11. TIpoexkTupoBaHue IPUBO/A LIEMTHOIO KOHBEMepa;

12. TIpoexTupoBaHue MPUBOIa MEXaHU3Ma MIOBOPOTA OAlIHN OAIEHHOTO KpaHa;
13. IIpoexTupoBaHue MPUBOIa MEXaHU3MA IMOABEMA U OITYCKAHUS IPOTHBOIOKAPHOTO 3aHABECA;
14. IlpoexTupoBaHue NpUBOJa KIETHU IIPOKATHOTO CTAHA;

15. IlpoexTupoBanue NpuBoJa LIETTHOIO KOHBEEpa;

16. IIpoexkTupoBaHue MPUBOJA IEKTPUUECKON JIeOeIKHU;

17. IIpoexTupoBaHue MpUBOAA OBECHOIO KOHBEHEPa;

18. IIpoexkTupoBaHue MPUBOAA MEILANIKH;

19. TIIpoekTupoBaHue MPUBOAA K KaYaroIEeMycsl IOJJbEMHUKY;

20. IlpoekTupoBaHue MPUBOA KOBIIEBOTO 3JI€BATOPA;

11



Ilpumep 3a0anus na Kypcosoe npoekmuposanue
CripoekTrpoBaTh MPUBOJI K ICHTOYHOMY KOHBEHEpY, N300paXCHHOMY Ha HIDKE TIPEICTaBICHHOMN
cxeme. McxomHble naHHBIC, IO BApUAHTaM, IIPEJICTABJICHBI B TAOJIHIIC.

[IpHBO/A JIEHTOMHOIO KOHBeIiepa

D
|
~)
———— x
|
1 Ill
L x [ x |
|l J 5
L X X |
At
HlapameTos BapuanTtsi
PR ' T3 23 8135 5 [ Z]8 9
Tsarosas cu-
mananenre 1.2 16 | 1.8 2 22124 )| 26|28 3 3.2
F. xH
Cxopocrb
JIEHTBI 0.8 09 | 11 | LL .12 | 12| 13| L& | 1.5
v, M/C
Hnanerp
Gapabauna 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, mm
Yron
HAKIIOHA pe-
ménnoiine- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60
peaauu
,rpan |
Cpox ciyx-
Obl npuBoga | 5 6 7 4 6 7 5 10 15 12
Ly, ner
| Lewer | | | [ | [ [ [ [ [ ]
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7 OueHoYHbIE CPeCTBA JIJIsl POBeJIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [Inanupyemoie pesynomamul 00y4eHUs U OYeHOYHble CPeOCmEa O NPOBEOeHUs NPOMENCYMOYHOL ammMeCcmayui.

HpOMe)KYTOLIHaSI arTecTanuda UMECT LECJIBI0 OIMPEACIUTD CTCIICHD JOCTHXKCHUSA 3allJIaHUPOBAHHBIX PE3YJIBTATOB O6y‘IeHI/I${ IO JUCLHUIIIINHE ((I[CTaJ'II/I

MaIlIH» ¥ MPOBOIUTCS B hopMe 3K3aMeHa Ha 3 Kypce.

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI

KOMIICTCHIIHU

OrneHOYHBIC CPEICTBA

[1K-5 ymeHuem yuuTbiBaTh TEXHUYECKUE U SKCILTyaTallMOHHbIE TapaMeTPhl I€TaIEeH U y3JI0B U3JEINNH MAIIMHOCTPOEHUS IPU UX IPOEKTUPOBAHUU

3HaTthb OCHOBBI U JTaIlbl IPOEKTUPOBAHUS JE€TaIeh
Y y3JI0B MAILHH C UCIIOIb30BAHUEM
TEXHUYECKOM JINTEPATypPBhI, a TAKKE
CPEICTB AaBTOMATU3UPOBAHHOT O
IIPOEKTUPOBAHUS

Hepeqeﬁb meopemu4ecCKux 60npocoe6 K 9K3ameH) .

1.
2.
3.

©®No A

10.

11.

12.

OcHOBHBIE IOHATHS ITPU IPOEKTUPOBAHUH;

TpeOOBaHUS NPEIbIBISIEMbIE K MEXaHU3MAaM;

Kunemarndeckuil pacuer npuBoJa:

- BBIOOp THIIA NIEpeaun

-BBIOOD JIEKTPOBUTATENIS;

-epeAaTouHOE OTHOILIEHUE Tepeaayn;

Koadduunents! Harpy3ku

Kpurepuu pabotocnocodHOCTH;

JlonyckaeMble HaIpsHKEHMUS,

Cuiiel B 3aICIICHUN;

Hcnonp30BaHne CPEeACTB aBTOMAaTHYECKOTO TPOEKTUPOBAHMSI B
KOHCTPYMPOBAHUU JI€Taje MallH;

Omnpenenenue TanoB Mpouecca aBTOMaTU3UPOBAaHHOTO

MIPOEKTUPOBAHMSI, COIPOBOKIAEMBIX PEIICHUEM TeX UM MHBIX 3a/1a4
ONTUMHU3ALINY;

[TocTpoenne MaTeMaTHUECKUX MOJIEIeH ONTUMH3AINK U pa3padoTKa
MalIMHHBIX aJITOPUTMOB;

Coznanue uiu 3auMCTBOBaHME MPOTPAMMHOI0 00ECIIeUeHHUs peleHus 3a/1a4
ONTUMHU3ALINY;

Pa3paboTka cructembl J1anoroBoro OpMUPOBaHUS U IPOCMOTPa BapUAHTOB
00BEKTa MPOSKTUPOBAHUS C ONPEACTICHUEM 3HAUCHUI TeX WM UHBIX
TOKa3aTeNel KauecTBa, a Takke (OPMHUPOBAHUS MATEMATHUYECKUX MOJIeTIeH 1
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CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

YIIpaBJICHHUA ITPOLECCOM PEIICHUA COOTBECTCTBYIOIUX 3aa4.

13 AnropuTMmsel IPOEKTUPOBAHMUS;

13.

PobhdE

~

10.

11.

12.

13.

14.

IToncucremer CAIIP;
[Ipunnuns! nocrpoenus CAIIP

Ilepeuens 6onpocos k 3awume Kypco6o20 npoekma.

Bapuatopsl. O6nacts npumenenus, Kiaccuduxanus, KOHCTpYKIHS

Banbl u ocu. Knaccudukanus, KOHCTpYKIIHS, IPEIBAPUTEIbHBIN pacyér.

Bans! u ocu. Knnaccudukanus, KOHCTpYKLUS, IPOEKTHBIA pacyér.

[Mommunanky kadeHus. JlocromHcTBa W HepoctaTku. Kitaccudukanus,
KOHCTpyKLUsA. Pacu€r noaroBeqHocTy.

[Mogmmnuankn kauenusa. JloctomHncTBa u  Hemoctatku. Kiaccudukarius,
KOHCTpyKLHUsA. MapKupoBKa.

[MopmumHWKK cKoJbXkeHus. JlocTomHCTBa W Hemoctartku. Kiaccudukarus,
KOHCTpyKLUA. Marepuaisl BKiIaablen. Pacuér.

My¢Tel. Knaccudukanus, KOHCTpYyKLUs, TOAOOp, MPOBEpKa.

Pe3b0OoBbie u3nenus. [Ipodunu pe3pd, OCHOBHBIE T€OMETPUUECKHE TTapaMeTphbl
METpUYECcKOi pe3bObl. PacuéThl pe3b00BBIX COCTUHEHUH.

[[Imonounsie coeauuenusi. JlocromHctBa u HenmoctaTku. Kiaccudukanms,
KOHCTPYKIHUs, IPOBEPKA IIPOYHOCTH

[nunessle coenuHenus. JlocromHcTBa M HepocTaTku. Kiaccudukanus,
KOHCTPYKIHUs, IPOBEPKA IIPOYHOCTH.

3akn€noyHble U CBapHbIE coeluHeHus. JIOCTOMHCTBAa M HENOCTAaTKH, 00JIacTh
npuMeHeHHst. CriocoObl BBHITIOIHEHUS COEIUHEHHH.

[Tasstapie W KjeeBble coenwHEHWs. JIOCTOMHCTBA W HEIOCTAaTKH, O00JIACTh
npuMeHeHHst. CriocoObl BBHITIOIHEHUS COEIUHEHHH.

TopmosHnbie Mmexanu3mbl. OctanoBbl. Knaccudukanus Topmos3os. KoHcTpykius
6apabaHHOTO TOPMO3a C IPY30BbIM 3aMbIKaHHEM.

Pacuér Topmo3Horo momenTta OapabanHoro Topmosa. Cuiibl, AefCTByIOLIUE B
6apabaHHBIX TOPMO3aX.
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CTpyKTypHBIH

AJEMEHT [Mnanupyemblie pe3yabTaThl O0yUeHUS OueHouHbIE CpECTBA
KOMIIETCHIINHU
15. KunemaTtuueckue cxembl OJTHO-,JIBYX -, TPEX-CTYMEHYAThIX PEAYKTOPOB.
YMmerb e 0QopMIATE rpaQUUECKYIO U TEKCTOBYIO Ipumepuvie npakmuueckue 3a0anus O0Jisi KypCOBO20 NPOeKma
KOHCTPYKTOPCKYIO JIOKYMEHTAllUIO0 B
MIOJIHOM COOTBETCTBHH C TPEOOBAHUAMU 1. pacuer cun B 3allEIUICHUN;
ECK/I; 2. pacyer TeOMETPUUYECKUX MapaMeTPOB 3yO0UaTOro 3aIrerieHusI.
®  HCIOJIb30BaTh KOMIIBIOTEPHBIC 3. KOHCTPYHPOBAHHE U PacyeT BallOB PEIyKTOpa;
MIpOrpaMMbl JUTSt pacuera u
MPOEKTUPOBAHUS Y3JIOB U JIeTallCH IIpumep 3adau ons sxzamena
MalluH 1. Ha pucynke moka3aHo KpeIjieHUE KPBIIMIKK pe3epByapa 00JTaMU C SKCIEHTPUUHO
MPUIIOKEHHOM Harpy3kol (0oiTaMu ¢ KOCTBUIBHOM TOJIOBKOW). BonThl 3aTsaHYTHI
cunot F=1,5«H. Omnpenenuts BHYTpEHHHUN JuaMeTp pe3bObl Oosta d M3 ycinoBus
pacTshKeHUs U U3rubda, MpUHUMAas JO0MYyCKaeMoe HalpsDKEHUE PaCTSKEHUS [T, =
100 MIla; BenuurHy € -3KCHEHTPUCUTETA MPUIIOKEHUSI HATPY3KHU MPUHATH PaBHOU
auamerTpy Oosra.
FA
k
) -—
||
1
f '
s e
Bnanets HaBbIKAMU  pabOTBl €O  CpeACTBaAMU Ilpumep 3a0anus na sk3amen:

ABTOMATHU3UPOBAHHOI'O ITPOCKTUPOBAHUA

Ha pucynke ympomeHHO ©OoKa3zaHa KyjgadykoBas MypTa ¢ OPYXHUHHBIM
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CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

MPWKUAMOM OJHOM MOIYMY(THI M TIPOQHIb KYTauyKOB B 3alCTJICHUU YIIIOM d.
Omnpenenuth MaKCUMAIbHBIN KPYTSIIUH MOMEHT, TeperaBaeMblii MypToil mpu
CIICAYIOMIMX HCXOAHBIX MapaMeTpax: KOA(PQHUIHMEHT TPEHUS Ha MOBEPXHOCTU
kynaukos f =0,1, yron a=30°, TPeHHEM TONYyMYy(Thl TIO TIOBEPXHOCTH Baja

npeHeopeys. Y cuime npwKuMa npyxkunsl P=17kH

Dep

T 7 T

IIpumepnwiii nepeyeHv mem Kypcoswix npOeKmos:

1.
2.

w

©ooN A

ITpoexkTrpoBaHue MPUBOA MEXaHNU3MA MIEPEIBUKEHUS MOCTOBOTO KPaHa;
[TpoexTrpoBaHue MPUBO/IA JICHTOUHOTO KOHBEMepa;

[TpoexTHpoBaHKe MPUBOJIA TAITOBOYHOTO OapabaHa 1Jisi CHATHS 3ayCEHIIEB
MoCJIe IITaMIOBKH;

[TpoexTHpoBaHue MpUBOJA CKPEOKOBOTO KOHBEHEpPa;

[IpoexTupoBaHue MPUBO/IA JIFOJIEYHOTO AJIEBATOPA;

ITpoexTupoBaHue NpUBOJIa IIOJIBECHOTO KOHBEWEPA;

[TpoexkTupoBaHue MPUBOJIA K JIECOTACKE;

[TpoexTHpoBaHKEe MPUBOJIA K POMBIIIIEHHOMY POJIBIaHTY;
ITpoexkTupoBaHue nNpuBoJia K NTHEKY-CMECUTEIIO;
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CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

10. [IpoekTupoBaHKe NpUBOJA INIACTUHYATOrO NUTATENs HOPMOBOYHOH 3eMIIH;

11. IlpoexTupoBaHue NpUBOAA LIETHOTO KOHBEWEpPa;

12. [IpoexTupoBaHue IpHUBO/Ia MEXaHU3Ma [T0BOPOTa OalllHU OAIIEHHOTO KpaHa;

13. [IpoexkTupoBaHKue NIPUBOIA MEXAHU3MA MTOIBEMA U OMyCKAHUS
IIPOTHBOIIOKAPHOTO 3aHABECA;

14. TIpoexTupoBaHue NpUBOAA KJIETU IPOKATHOTO CTaHa;

15. [IpoexTupoBaHue NpHUBO/IA LIETHOTO KOHBEHepa;

16. [IpoekTupoBaHUE PUBOAA IICKTPUUCCKON JICOCTKH;

17. IIpoexTupoBaHue NpHUBO/IA IIOJBECHOTO KOHBEHepa,;

18. [IpoexkTupoBaHUEe NIPUBO/IA MEIIATIKH;

19. [IpoexTupoBaHKUe IPHUBO/IA K KAYAIOLIEMYCsl TOIbEMHHUKY;

20. IlpoekTupoBaHue MPUBOAA KOBIIEBOTO 3JI€BATOPA;

Hpumep 3a0anus no meme Kypcoeo2o npoekma:
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CTpyKTypHBIH
JJIEMEHT
KOMIIETCHIINH

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeaCcTBa

IlpuBOA JIEHTOUHOrO KOHBEHepa

B
F~‘ IF
——“‘,‘ x A |
~ > fo
w Al

Bapuantei
o1 [2]3|4|s5]6]|7]|8]9

[lapameTpni

Tarosas cu-

[
(%]

mananeare | 1.2 | 1.6 | 1.8 2 24 126 |28 3 3.2
F.xH
Ckopoctb
JIEHTBI 08 | 09 | 1.1 1,1 12112 (13]14 1.5

v, M/C

Jlnanetp
Gapabana 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250

D, mm

Yron
HAK/IOHa pe-

wn
=N
S
s
=)
O

ménnoii ne- | 30 | 4 60 | 90 | 30 | 60 | 60
penaun
. rpan

Cpox cimyx-

“n
=
A
&~
o
-
"
=
[
=

Obl npuBOAA

Ly, ner

1. Br16op anexTpoaBHUraTesns, KIHEeMaTHUECKUE PacyeThl;
2. Paccuurate 3y0uaryro nepenavy;
2.1 Be1bop maTepHanoB Kojec
2.2 Pacyer omycKaeMbIX HAIPSHKEHHIA;
2.3 Pacyer reoMeTpHyYeCKUX apaMeTPoOB 3yOUaThIX KOJIEC;
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CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

W oNU AW

1.

2.

©ooNo O,

10.

2.4 OnpeneneHye CU B 3alICTUICHUN;

2.5 TIpoBepka 3yObeB KOJIeC 110 HAMPSHKEHHUSIM H3TH0a M KOHTAaKTHBIM
HOPMAaJIbHBIM HAIPSIKEHUSM;

KoHCTpyKTUBHBIE pa3Mepsl 3y0UaToro Kojeca,

PacueT MMOHOYHBIX COCTMHEHHIA;

KoHcTpynpoBanue BajioB;

YTOUYHEHHBIN pacyeT BAJIOB;

KoHcTpynpoBanue KpbIlieK MOAIMIUITHIKOB;

Cwma3sbIBaHUE U YINIOTHEHUS,

KoHcTpynpoBanue kopiryca.

Crucoxk nuTeparypsl.

prwepﬁbze 60NpoOCyHL K 3ayume Kypcoeoco npoekma.

Kakue ¢axropsl yuntsiBatoTcs Ipu pacuete Koddduuuenra 3amnaca npoyHocTu?
Kakue Martupuansl NOPUMEHSIOT JJIi  CBAapKM KOHCTPYKTHMBOB  OOIIEro
Ha3HA4YEHUs, HAIPUMEDP MOJICTAaBOK, KOKYXOB U T.1.?

Kakue marepuasibl NpuMeHSIOTCS JUIsl CO3/1aHUsI HAarpy>KEHHBIX CBAapHBIX Y3JIOB,
JUISL KOTOPBIX TPOU3BOJUTCS pacyeT IPOYHOCTH?

Kakoii moB npouHee npu cBapke OJAMHAKOBBIX 110 TOJIIMHE JIMCTOB (Topsiika 2.6
— 6) MM — CTBIKOBOM WJIM KaT€THBIA IPU COEAMHEHUH JIMCTOB B HAXJIECTKY?

st gero cymiecTByeT oOMasKa Ha AJIEKTPoIax?

Kakwue raszsl npuMeHs0TCs IpU cBapke?

Kakyto pe3p0y myuliie IpUMEHUTD JUIsl HETTOABUKHOTO COEAMHEHUSI IeTali?
Pe3p6a 11 XOA0BBIX MEXaHU3MOB?

Ecnm  paccuumThiBaeTcss  BHHTOBOM  MEXaHM3M, TO  KaKOW  KpUTEPHM
paboTOCTIOCOOHOCTH SBISETCS OCHOBHBIM?

[ToueMy HeoOXOIMMO TPUMEHSATh 3aKajeHHbIE JeTald M pPe3bOOBOTO
COEJMHEHUS, €CIM HY)XHO cO37aTh HaJeXHOe W HeOOJbIIoe Mo radapuram
YCTPOUCTBO?
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0) Ilopsi0ok nposedenuss npoOMeXCymouHol ammecmayuu, NOKA3ameny u Kpumepuu OYyeHUBaHUs:

[IpomexxyTouHasi aTTecTanus MO TUCHMIUIMHE «JleTamu MamuH» 3aKIo4aeTcss B MPOBEICHUU
HK3aMeHa BKIIOYAIONIUI B ce0s1 TEOPETHUECKUE BOMPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUS
O0yJaroIMMUCs 3HAHWA, W TMPAKTHYECKUE 33a/JaHusl, BBIABISIONIME CTENEHb C(HOPMHPOBAHHOCTH
YMEHUU U BIAJCHUMN.

DK3aMeH M0 JaHHOW AUCHMILTUHE MPOBOIUTCS B YCTHOM OopMeE MO IK3aMEHALMOHHBIM OHIIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3aJaHHUE.

Kputepun oneHku (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIIETEHIUSIMU U IJIAHUPYEMBIMU
pe3yibTaTaMu OOy4eHHS):

IIpu cpade sk3ameHa:

— Ha OLEHKY «OTJIHYHO» (5 0ayisioB) — OOy4arouiuiicss JEeMOHCTPUPYET BBICOKUN YPOBEHB
chopmupoBanHoctr komnerenmnuii OIIK-1, BcecTopoHHee, cucTeMarhdeckoe W TIIyOOKOE 3HAaHUE
y4eOHOro Marepuasa, CBOOOIHO BBIMOIHSAET MPAKTHUECKUE 3a/1aHUs, CBOOOIHO ONEpUPYET 3HAHUSAMU,
YMEHUSMH, IPAMEHSET UX B CUTYAIHSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OILIGHKY «xopomo» (4 Oamra) — oOyyaroumuiicss JEeMOHCTPUPYET CpPEeIHUN YpOBEHb
C(OPMHPOBAHHOCTH KOMIIETCHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IMPH AHAIUTUYECKUX OIepalusax, MepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OLEHKY «yJI0BJETBOPUTEIbHO» (3 0amia) — oOyyaronuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb CQOPMHUPOBAHHOCTH KOMIETEHLHUN: B XOJI€ KOHTPOJBHBIX MEPOINPUSATHI JOMYCKAIOTCA
OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHWH, YMEHHI, HaBBIKOB, OOydarouuics
WCTIBITHIBAET 3HAYMTENIbHBIC 3aTPYAHECHUS IPH ONEPUPOBAHUHM 3HAHMAMU W YMEHHAMHU IIPU HUX
MIEPEHOCE HAa HOBBIE CUTYAIIUU.

— Ha OLICHKY «HEY/JAOBJIETBOPUTEIBLHO» (2 0ajuia) — o0yJarouuiicss JeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTHUECKOro MaTepHuala, JAOMYCKAeT CYLIECTBEHHbIE OMIMOKM, HE MOXKET IOKa3aTh
MHTEJJIEKTYyaJIbHbIE HABbIKU PELIEHUS MPOCTHIX 3a]1a4.

— Ha OLIEHKY «HeyAO0BJIeTBOPUTEeabHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHMS
Ha YpOBHE BOCHPOM3BEIEHUS M OOBSCHEHUS MH(POpPMAIMM, HE MOXKET MOKa3aTh MHTEJUIEKTyalbHbIE
HaBBIKM PELIeHUs MIPOCTHIX 3ajau.

8 YueOHO-MeToAHYecKOe U HH(OPMALHOHHOE 00ecTieyeHue T CHMILIMHBI (MO1YJIs1)
a) OcHoBHas JMTEpaTypa:

1. Kyxmun, H. I'. eramn mammn: yaeOnuk / Kykmua H.I'., Kyknuaa I'.C., XKutkoB B.K., - 9-¢
u31., nepepad. u gon - Mocksa : KYPC : HUL] UH®PA-M, 2019. - 512 c.: ui. - ISBN 978-5-
905554-84-1. - Tekcr : anextponHbIit. - URL: https://znanium.com/catalog/product/967681
(mara obpamenus: 16.10.2020). — Pexxum mocTyma: mo moAmucke.

2. bangun, B. A. JleTanu ManvH U OCHOBBI KOHCTpyHpoBaHus. [lepenaun: yueOHUK 17151 By30B /
B. A. bannun, B. B. l'aneBko; nox penpakmueii B. B. ['aneBko. — 2-e u3z., nepepad. u gon. —
Mocksa: U3natensctBo FOpaiit, 2020. — 333 ¢. — (Briciee obpazoBanue). — ISBN 978-5-
534-06285-4. — Texkct: anextponnslii // ObC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/454200(nata obpamenwus: 13.10.2020).

3. Omnodunckas, B. I1. leranu mamua. OCHOBBI TEOPHH, pacdyeTa U KOHCTPYUPOBAHUS: yueOl.
nocobue / B.I1. Onodunckas. — MockBa: ®DOPYM: UH®PA-M, 2019. — 72 ¢. — (Bricmiee
obpa3oBanue: bakanaspuar). - ISBN 978-5-00091-641-4. - Tekct: anekTpoHHbId. - URL:
https://znanium.com/catalog/product/989486 (nara obpamienus: 14.10.2020). — Pexum
J0CTYMA: 10 MOATHUCKE.
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0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Omnodunckas, B. I1. leranu mamus. KpaTkuii Kypc, IpakTH4ecKue 3aHATHSA U TECTOBbIE
3amanus: yueoHoe nmocodwue / B.I1. Onodunckas. — 4-e u3a., ucnp. u aorn. — Mocksa:
OOPYM: UHDPA-M, 2020. — 232 c. — (Bricmiee oopa3oBanue: bakamnaspuar). - ISBN
978-5-00091-726-8. - Tekcrt: anexTponHsii. - URL:
https://znanium.com/catalog/product/1079219 (nata oopamenus: 14.10.2020). — Pesxum
JOCTYMA: 1O MOIUCKE.

2. bymnanos, D. A. Jletanmu mamuH. Pacuer MexaHWYECKUX Tepenay: yueOHoe ocooue s
By30B / O. A. bynanoB. — 3-¢ u3j., ucrp. u non. — Mocksa: M3natenscTBo FOpaiit, 2020.
— 201 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-8187-2. — Tekcr:
anektpounsiii // DBC FOpaiit [caiit]. — URL:https://urait.ru/bcode/451771(nara
obpamenus: 13.10.2020).

MeToauueckne YKazaHud AJ14 BBINIOJTHCHUSA KYPCOBOI'O IIPOCKTA

1.Typun, B. B. [eranu mamus. KypcoBoe npoexktupoBanue B 2 kH. Knura 2 : yuyeOHUK aiis
By30B/ B.B.T'ypun, B. M. 3amsatun, A. M. [lonoB. — Mocksa: W3nmatenbctBo FOpaiit,
2020. — 295c.— (Bwicuiee o6pasoBanue). — ISBN 978-5-534-00382-6. — Tekcr:
anektpoHHbii / DBC IOpaiitr [caiit]. — URL: https://urait.ru/bcode/451225 (nara
obpamenus: 13.10.2020).

2.benesckuii, JI. C. Jleranu mamvH U OCHOBBI KOHCTpyHpoBaHusi: ydebHoe mocodbue / JI. C.
benesckuii, B. . Kagomnukos. - Marautoropck: MI'TY, 2014. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIL JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/11
19041/966.pdf&view=true (mata oOpamenus: 09.10.2020). - MakpooowsekT. - Tekcr:
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

3. [eranu mammH. KypcoBoe mnpoektupoBanue: yueOHoe mnocodue / A. K. beman, M. B.
Xapuenko, O. A. benan, P. P. [lema; MI'TY. - Maruutoropck: [MI'TVY], 2017. - 95 c.: un.,
TalII., CXEMBl, rpad., HOMOTD., 4yepr., JCKHU3HL. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1
514270/3464.pdf&view=true (mara ooOpamierus: 09.10.2020). - MakpooobekT. - Tekcr:
AJIEKTPOHHBIN. - FIMeeTcs reyaTHbIl aHAJIOoT.

B) MeToanuecKkue yKazaHus JJ5 BbINOJTHEHHUsI 1a00paTOPHBIX padoT

1. Haymosna, M. I'. [letanu MaimuH ¥ OCHOBBI KOHCTPYMpOBaHUs : yueOHoe mocodue / M. T'.
Haywmosa, JI. B. Cenpsix. — Mocksa : MUCHUC, 2014. — 29 ¢. — ISBN 978-5-87623-797-
2. — Texkct : 3nexTpoHHbIN // JlaHb : 3neKkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/116864 (mata obparuenus: 16.10.2020). — Pesxkum goctyma:
JUIsL aBTOPU3. MTOJIb30BaTENEH.

2. Uepemucuno, B. W. [letasim MamuH W OCHOBBI KOHCTPYHWpOBaHHs. JlabopaTOpHBIMA
NpakTUKYM : yyeOHoe nocobue / B. U. Uepemucunos. — Kupos : Bsarckas [[CXA, 2018.
— 100 c¢. — Tekcr : 21eKTpoHHBINA // JlaHb : 3MEeKTpPOHHO-OMOIMOTEYHAsI cucTeMa. —
URL: https://e.lanbook.com/book/129580 (mara oOpamenus: 16.10.2020). — Pexum
JIOCTYTA: JUIsl aBTOPU3. MOJIb30BaTENEH.

r)lIporpammuoe o0ecnneyenne u UuTepHer-pecypcebi:
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IIporpammHoe o0ecnieuenne

Haumenoanue [10

Ne norosopa

Cpoxk nercTBUs JIMLEH3UN

MS Windows 7 Professional(mst | JI-1227-18 ot 11.10.2021
KJIACCOB) 08.10.2018
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo

ACKOH Kowmmac 3D B.16

J-261-17 ot 16.03.2017 | 6eccpouno

FAR Manager

CBOOOTHO
pacmpoctpansiemoe [10

OeccpouHo

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHBIC CUCTEMBI

Ha3zBanue kypca

Cchuika

Information Services, OO0 «IBUC»

DnexktponHas 0a3a MepHOAMYECKMX wH3aaHuii East View

URL: https://dlib.eastview.com/

Hannonansnas uH@opManuonHo-aHanutuueckas cuctema —|URL:
Poccuiickuit nnaekc Hayunoro uutuposanus (PMHLI)

https://elibrary.ru/project risc.asp

[Touckosas cucrema Axanemus Google (Google Scholar)

URL: https://scholar.google.ru/

nH(OPMALIMOHHBIM pecypcam

Wudopmannonnas cucrema - EnuHOEe OKHO J0OCTyma K

URL: http://window.edu.ru/

denepanbHOC TOCYAApPCTBEHHOE OFOJDKETHOE YUPEKICHUE
«DenepanbHbIi HHCTUTYT MPOMBINUICHHOW COOCTBEHHOCTH

URL: http://www1.fips.ru/

9 MaTepuajibHO-TeXHUYECKOe ofecredeHne JUCHUNIMHBI (MOLYJIs1)

MaTepI/IaJ'ILHO-TGXHI/I‘-I€CKO€ obOecrieueHue JUCIMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayAUTOPUH

OcHallleHue ayIuTOpun

VYueOHbIe AyJUTOPpUHN IUIA IPOBCACHUS 3aHATUHI
JICKIIMOHHOI'O THIIA

MynpTuMeaUIHbBIE CPEACTBA XPAHEHUS,
nepeiayk U mpesicTaBiIeHust HHpopMaluu

VYyeOHble ayAUTOPUH [T IPOBEACHUS
MPAKTUYECKHUX 3aHSATUH, TPYNIIOBBIX U
VMHAWBUAYAJIBbHBIX KOHCYJIbTAIU, TEKYIIErO
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu

Jlocka, MyJIbTUMEIUUHBINA TPOEKTOP, IKPaH.

KoMnbroTepHslii knacce

[IepconasibHBIE KOMITBIOTEPHI ¢ TAKETOM MS
Office, BbIxosioM B IHTEpHET U C JOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-
00pa30BaTeNbHYIO CPEy YHUBEPCUTETA

JlaGopaTopusi MEXaHUYECKHUX UCTIBITAHUHN

1. MamvHbl yHUBEpCAIbHBIE UCIIBITATENIbHBIC HA
pacTshKeHue, CKaThe, KpydeHHeE.

2. I3MepuTenbHBIM HHCTPYMEHT.

3. Ilpubops! U1t U3MEPEHHUs. TBEPAOCTH IO
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Meronam bpunema u Pokseria.
4. MukpoTBeEpaAOMED.

AyauTopuu JUIsl CaMOCTOSATEILHON paOOThI: [TepcoHanbHBIE KOMITBIOTEPHI C TAKETOM MS
KOMITbIOTEPHBIE KJIACCHI; YUTAIBHBIC 3JIbI Office, Boixom0M B IHTEpHET 1 ¢ JOCTYIIOM B
OMOIMOTEKH 3JIEKTPOHHYIO HHPOPMAIIMOHHO-

00pa30BaTEIbHYIO CPEY YHUBEPCUTETA

[Tomenienue uist XxpaneHus u npodunakTudeckoro | CTeIaKu Uisl XpaHEHHs y4eOHO-METOIUIECKUX
o0cmyKMBaHUsl yueOHOTO 000PY/I0BaHUS MocoOuit 1 yaeOHO-METOIUYECKOM
JIOKYMEHTAITUU
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