MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: JHEPreTUKA NpeNPUITHA U BOJOPOAHbIE TEXHOJIOTUH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
IMPUKJIAJIHAS MEXAHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.19

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

5 cemecTp - 34 yaca;

CamocrosiTesibHasi padoTa

5 cemecTp - 93,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

5 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

5 cemectp - 0,3 uaca;
5 cemecTp - 0,5 yaca;
Bcero - (0,8 yaca
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBOeHHMS TMCUMIJIMHBI. U3yUYE€HHUE OCHOB TEOPHUHU, pacuera, KOHCTPYHUpPOBAaHUS JeTaliel u
Y3JI0B MalINH 00IIEMaIIHHOCTPOUTEIIEHOTO IPUMEHEHUSI. .

3agaun AMCHMIIINHBI

- OBJIaJICHHE OCHOBAMHU PacueTa ¥ KOHCTPYMPOBAHUS JE€TalIeil U y3/10B MalllKH.;

- 0O3HaKOMJICHHE ¢ KiIaccu(uKaneld MEXaHU3MOB, Y3JI0B U JIeTallei MalliH, BBIOOPOM
MaTepHajIoB, KPUTEPUSIMU PaOOTOCIIOCOOHOCTH M BIUSIOMINE HA HUX (DaKTOPHIL.;

- 03HaKOMJICHHUE C TIPaBHJIAMU TIOCTPOCHUS M OPOPMIICHHS ICKH30B, YEPTEKEH B COOTBETCTBHH C

TpeOOBaHUSIMU CTaHAPTOB.;

- UI3YUCHHUEC MCTOJOB pacu€Ta TUIIOBBIX z[eTaneﬁ, TOM YHUCJIE C UCII0JBb30BaAHUEM CTaAaHAAPTHBIX
CpCACTB aBTOMATHU3allUH MTPOCKTUPOBAHUAL. .

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIEeTEeHIIUIH !

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-5 Cnocoben
YYUTHIBATh CBOMCTBA
KOHCTPYKIII/IOHHI)IX
MaTepUajIOB B
TCIIJIOTCXHHUYCCKHUX
pacyerax ¢ y4eTom
JOTUHAMHNYCCKHUX U TCIIJIOBBIX
Harpy3oK

N-20mk-5 JemoncTpupyer
3HAHHWE OCHOBHBIX TPaBHJI
MOCTPOCHHS U 0O(hOPMIICHUS
ICKH30B, YEPTEKEU U CXEM U
BBITIOJIHSIET UX B COOTBETCTBUU
¢ TpeOOBaHHUSAMH CTaHIAPTOB C
HCTIOJIH30BAaHUEM CTaHIAPTHBIX
CPE/ICTB aBTOMAaTHU3aLUH

3HATh:
- METO/1bl KOHCTPYUPOBAHMUSI, TOM YHUCIIE C
UCIOJIb30BAHUEM CTaHIAPTHBIX CPE/ICTB
aBTOMAaTH3alMK IPOEKTUPOBAHMSL.;

- KJIJacCCU()MKALMIO MEXaHU3MOB, Y3JI0B U
JleTanei, KpUTepUH UX
paboTOCIIOCOOHOCTH U BIHAIOLINE HA HUX
(bakTopsl..

IIPOEKTUPOBAHUSA
YMETB:

- BBINIOJHATH CTAaHAAPTHBIE BUBI
KOMITOHOBOYHBIX, KHHEMAaTUYECKHX,
JMHAMHUYECKUX U TPOYHOCTHBIX PacueToB
Y YEPTEXKEN B COOTBETCTBUH C
TpeOOBaHUSMU CTaHIAPTOB.;

- YIYUTBIBaTh CBOMCTBA KOHCTPYKIITMOHHBIX
MaTepHuasoB MPU MPOEKTUPOBAHUHU
JIETAJICH U Y3JIOB..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
DHepreTuka MpeanpusITHii U BomopoAHblie TexHonoruu (manee — OIIOII), nampaBiaeHHs] MOATOTOBKH
13.03.01 TemmosHepreTuka # TEIUIOTEXHUKA, YPOBEHb 0O0pa3oBaHWsA: BhICIIee OOpa3oBaHHE -
OakanaBpuar.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:

- 3HaTh MEXaHUYECKHE XapaKTePUCTUKH KOHCTPYKIIMOHHBIX MaTepHaioB

- 3HATb MOPAJOK paCUCTOB HA ITPOYHOCTH IO AOITYCKACMbIM HAITPSXKCHUAM M 3arracaM IIPpOYHOCTH

- 3HaTh TPEOOBaHMS K OPOPMIICHHIO YePTEKEH

- YMCThb CO3aaBaThb paCYCTHBIC CXCMbI O6T)€KTOB,y7-II/ITI)IBaIOH_II/IX HarpysKy U rcOMCTpUYCCKUC
CBOMCTBA

- YMCTb paCCYHUTBIBATb HA IPOYHOCTE U ) KECTKOCTH KOHCTPYKHHﬁ, pa60TaIOHH/IX Ha pacTsAKCHHUC-
c)KaTue, u3rud u KpyueHue

- YMETh cO3/1aBaTh paboune U cOOpOUHbIE YEPTEXKHU OOHEKTOB




P€3y.HBTaTI>I O6y‘ICHI/ISI, TOJIYYCHHBIC ITPU OCBOCHUU NUCIIUIIIINHBI, HGO6XO[[I/IMBI IMPpU BBIITOJHCHHUHU
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beeznenue. OcHOBBI 15 5 6 - 3 - - - - - 6 - Camocmoamensnoe uzyuenue
pacyera u meopemuuecko2o mamepuana: yriyojieHHOe
KOHCTPYHPOBaHUS N3y4YECHUE TEOPETHIECKOI0 MaTepHaia | METO/IbI
JieTajIel MallluH. pacuera Ha IIPOYHOCTbD.
11 OCHOBBI pacueTa u 15 6 - 3 - - - - - 6 - H3yuenue mamepuanos 1umepamypHsLx
KOHCTPYUPOBAHHUSL. UCIOYHUKOB:
[3], 95-100
2 Mexanudeckue 36 12 - 6 - - - - - 18 - CamocmoamensHoe usyuenue
nepenayn. meopemuyueckozo mamepuana: Konnaeckue
2.1 Oo6mrue 12 4 - 2 - - - - - 6 - 3y0O4aThle repeiauu ¢ IpsIMbIM,
KHHEMaTH4YeCKUe U TaHTeHIINAJIBHBIM U KPYTOBBIM 3yOOM.
CHJIOBBIE 3aBHCHMOCTH. CpaBHurenbHas oneHka. CHIIBI B 3aLeTIIICHUH.
2.2 3y0OuaThle mepenayn. 12 4 - 2 - - - - - 6 - Pacuer koHHYeCKUX Nepeiad Ha KOHTAKTHBIE
2.3 Pemennsble 1 nienaeie 12 4 - 2 - - - - - 6 - HaNpsKCHUS U 0COOEHHOCTH UX pacuera Ha

nepeaayqu.

n3ru6. Pemennsie nepenaun. O0mas
XapakTepUCTHUKa. Buibl peMeHHBIX Iepenay.
O6nactu npuMenenus. [lnocko u
KIIMHOpEMEHHBbIe Nepeaayu. PeMHH 11ockue,
KJIMHOBBIE, TTOJIMKJIMHOBBIE U KPYTJIBIE.
Marepuanbsl 1 KOHCTPYKIUSI COBPEMEHHBIX
pemHei. CxeMbl peMeHHbIX nepegad. Crioco0bl
HaTsDKeHUs peMHel. ['eomerpus nepenadu.
Curnbl ¥ HanpsKEHUS B peMHE. Y paBHEHUE
Olinepa. JluarpaMma HanpsiKeHUI B peMHe.
Curpl, neiicTByromue Ha Banbl. Kpurepun
paborocmocobHocTH. TATOBasI CIOCOOHOCTH.
JlonroBeyHOCTh peMHsl. 3aBUCUMOCTh
JIOJITOBEYHOCTH OT ITApaMETPOB Mepejadn.
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ITorepu B nepenave u ee KIII.
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[3], 120-125
3 OcH 1 BaJIbL 12 4 - 6 - CamocmoamensHnoe usyuenue
3.1 Ocw 1 BaJIbL 12 4 - 6 - meopemuuecKk020 Mamepuana: pacieTsl OCeil.
U3yYCHHE ONTHMAaJIbHBIX KOHCTPYKLHH BaJIOB
JUISL Pa3IMYHBIX CXEM HarpyXeHHi ¢
npuMeHerneM DBM.
H3yuenue mamepuanos numepamypHnsix
UCIOYHUKOB:
[1], 321-325
[3], 130-134
4 Omnops! KaueHHus U 18 4 - 12 - CamocmoamensHoe usyuenue
CKOJIb)KEHHSI. meopemuuecKo2o mamepuaia: i3yacHue
4.1 | IlogmMOHUKY KadeHHUS. 9 2 - 6 - Pa3IUYHBIX YCTAHOBOK Ha BaJIbl TOIIIMITHUKOB
4.2 [MogmunHukn 9 2 - 6 - KaueHusl. MPUMEHEHHE MOIITUITHUKOB B
CKOJIb)KEHHSI. BOJIHOBBIX U IUTAHETApHBIX Iepeadax.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[1], 401-410
[3], 146-201
5 MexaHmaeckue My T 9 2 - 6 - CamocmosamensbHnoe usyuenue
MPUBOJIOB. meopemu4eck020 Mamepuana: u3yueHmue
5.1 | MexaHunueckre MyQThI 9 2 - 6 - KOHCTPYKIUH My(}T.
MPUBOJIOB. H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:
[3], 301-316
6 Coeaunenns. Jlomycku 17.7 4 - 11.7 - Camocmoamenvnoe uzyuenue
Y MOCAJIKH. meopemuyecko20 mamepuana: CoeTMHEHUS C
6.1 CoennHeHus. 8.7 2 - 5.7 - HaTsroM. CrIoCcOOBI OCYIIIECTBICHHS MOCAIKH.
6.2 Jlomycky ¥ TOCcaKu. 9 2 - 6 - Onpeznenenye AaBIeHUs B IOCAIKE, pacueT
COCIMHEHUS U CONpPSracMbIX JieTayeii Ha
MIPOYHOCTE.
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[2], 128-132
[3], 412-421
DKk3ameH 36.0 - 0.5 - 335




Kypcogoii mpoekr (KIT) | 36.3 - - - 32 - - 0.3 - -
Bcero 3a cemecTp 180.0 32 - 16 32 2 4 - 0.8 59.7 335
Hroro 3a cemecTp 180.0 32 - 16 34 4 0.8 93.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. OcHogbl pacuema u KOHCMPYUPOBAHUS Qemaiell MAWUH.

1.1. OcHOBBI pacueTa U KOHCTPYHUPOBAHUSI.

3HaueHHEe W MECTO JMCUUIUIMHBI B CHUCTEME MOATOTOBKM OakanaBpa. OrmpejaesieHUs: JeTalb,
coopouHas enuuuua, ysen. Pasgensl mucturuivbbl. [Ipumensiemas cucrema eaunuil. OCHOBBI
pacueta u KOHCTpyHwpoBaHHUs. Kpurepum pabOTOCIIOCOOHOCTH U OCHOBHBIE TpeOOBaHMS,
NPEABSBISIEMBbIE K y3JIaM U JIETASIM COBPEMEHHBIX MallMH. BUIbl Harpy3ok M HamnpsKeHUM.
IlepemeHHbIE HAarpy3Kd: CTallMOHApHbIE W HE CTauMOHAapHble. bioku HarpyxeHus. Tunosbie
pexXuMbl HarpykeHusa. PacueTrel Ha mnpodHOCTh. DakTOpbl, BIMAIOIIME HA NPOYHOCTh U
CONPOTHUBIICHUE YCTAIOCTH. PacyeT mo nomyckaeMbIM HAMpsOKEHUSIM M IO 3armacaMm MPOYHOCTH,
BEPOSITHOCTHBIA pacyer. JlonroBeyHoctb wmamnH. OCHOBBI pacyera Ha JOJTOBEYHOCTh IIO
COIPOTUBIICHUIO YCTaJIOCTH..

2. Mexanuueckue nepedayu.

2.1. O01IMe KHHEMATUYECKHE U CUIOBBIE 3aBUCUMOCTH.

Knaccudukanust nepenad, ux pojib B COBPEMEHHOM MalmuHOCTpoeHuu. CpaBHEHHUE Iepeaad
3areruieHueM U TperreMm. OO0mre KHHEMAaTHYeCKUE M CUJIOBBIE 3aBUCUMOCTH JIJIsl BpaIlAoIIencs
CHUCTEMBI, TIepe/ladyd W IOCIIeIOBAaTEIBLHOTO psAfa mepenad. KuHemaTudeckue 3aBUCUMOCTH IS
perylHupyeMbIX Tiepead CTYNEHYAaThIX M OeccTyrneHdaThix. Bapuatopel. OOmime cBeacHHs O
BOJIHOBBIX, IIEBOYHBIX, PBIYAKHBIX U JPYTUX MEXaHUYECKUX IMepeavax..

2.2. 3y0Ouatble nepeaayu.

Mecto 3yOuaToii mepenayd B COBPEMEHHOM MAaIIMHOCTPOEHUHU. JJOCTOMHCTBA M HEIOCTATKH.
Knaccudukanus 3y0dareix mnepenad. Marepuansl U TepMooOpaboTka 3y0dareix Kojec. Buisl
pa3pylIeHuii U BUIBI PACYETOB 3aKPBITHIX M OTKPBITHIX 3yOuaThix mepeaad. Cuiibl B 3allerIEHUU
psIMO3YOBIX U KOCO3YOBIX LMJIMHIpUUYECKUX Kojec. PacueTHas Harpy3ka. OcoGeHHOCTH paboThl U
pacyeTa KOCO3yObIX M WIEBPOHHBIX nepenad. Pacuer mepenad Ha M3ru0 M MO KOHTAKTHBIM
HanpspkeHussM.  OmpeieNieHne JOMyCKaeMbIX HANpPsHKEHWH TPH TIOCTOSHHOM W MEPEeMEHHOM
pexxumax HarpyxkeHus. [lyTW TOBBIIEHMS KOHTaKTHOM M M3rMOHOM TNPOYHOCTH 3YObEB.
Konnueckue 3yOuarble Tmepeadyd ¢ TPSMBIM, TaHTCHIUAIBHBIM ¥  KPYTOBBIM  3YOOM.
CpaBHutenbHas oueHka. Cuibl B 3alleluIeHUHM. PacueT KOHMUYECKMX Iiepefad Ha KOHTaKTHBIE
HaIpsKEHUsI 1 0COOCHHOCTH UX pacueTa Ha u3rub. Yepssiunsie nepenaun. O0O1Ias xapakTepucTuka,
peuMylIecTBa U HEIOCTaTKU, 00JIaCTH NMpPUMEHEHUs, BUIbI nepenad. KuHematuka u reomeTpus
YEepBSAYHOH IMepeaun, MPUMEHsIeMbIe H TIePCIEKTHBHBIE BH/IBI YepBsIKOB. OCHOBHBIC ITapaMeTphl U
ux BbIOOp. KIIJ mnepenaun. Kpurepun paboTOoCcOCOOHOCTH M BBl pacueToB Mepesau.
[Tpumensiemble Matepuainsl. OnpeenieHne pacyeTHON Harpy3ku. Pacder nepegadu o KOHTAKTHBIM
HanpsbkeHussM. OrpeniesieHne J0MyCKaeMbIX HaINpsDKEHUH Ui pa3HbIX Tpynn MaTepuanoB. Pacuer
3yba Kojeca Ha u3rud, pacueTHble QOpMyJbl, KO3QpuuueHT ¢GopMbl 3yda, AOMycKaemble
HanpsbkeHus. [IpoBepka Basia 4epBsika Ha MPOYHOCTH M XKECTKOCTh. Pacyer peyKTOpoB Ha Harpes.
OCHOBHBIE TIOHSTHS O TIIOOOUIHBIX TIepeIavax..

2.3. PeMeHHBIE U LIENTHbIE IEPEIAUH.

OO6mas xapaktepucTuka. Buasl pemeHHbIX mnepemad. OoOmactu npumeHeHus. [lmocko u
KJIIMHOPEMEHHBIE NIepeayu. PEMHM IUI0CKUE, KIIMHOBBIC, MIOJUKIMHOBBIE U KpyIUible. MaTepuasl U
KOHCTPYKIIUSI COBpEMEHHBIX peMHel. Cxembl peMeHHbIX mnepefad. CrocoObl HATSKEHHUS PEeMHEH.
I'eomerpus mnepemaun. Cunel W HanpsOKEHUsT B peMHE. YpaBHeHue Oiliepa. [lunarpamma
HanpspkeHud B pemHe. Cuitbl, nedicTByromue Ha Baibl. Kputepun pabotocnocodHocTu. Tsrosas
CHocoOHOCTh. Jl0AroBeuyHOCTh peMHs. 3aBHCHMOCTBH JOJIFOBEYHOCTH OT IMAapaMeTpoB Iepe/layu.
ITorepn B mepemaue n ee KIIJ[. Meron pacuera peMEHHBIX mepenad MO KPUTEPHSIM TATOBOU
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CIOCOOHOCTH W JOJTOBEYHOCTH. PacueT IUIOCKOPEeMEHHBIX Mepefad MO KPHUBBIM CKOJIBKCHHS.
OCHOBHBIE CBEACHUS O PEMEHHO-3yOuaroi mepemade. KOHCTpyKIus, mMaTepHalbl M IapaMeTphI
3yOuaTtbix peMHeidl u mkuBoB. Llemubie mepenmaun. OOmas xapaktepuctuka. Kiaccuduxamnms.
KoHCTpyKIIMY BTYJIOYHO-POJIMKOBOM M 3y0UaTOM IIETICH. .

3. Ocu u sanwi.

3.1. Ocu u BansblL.

OcHoBHbIE TIOHATHA U oOmpeieieHus. Marepuaibl, NpPUMEHSEMbIE JIi BajJOB M OCEMl.
KoHcTpykuuu oceif m BaloB M UX 3JIeMEHThl. KOHCTpYKTHBHBIE M TEXHOJIOTMYECKHE MeEpbI
YBEJIMUEHUS IPOYHOCTU, IKECTKOCTH M CONPOTHUBIEHHUS YCTAJIOCTU. OTambl pacuera U
KOHCTpYyUpoBaHHs. [IpoeKTUpOBOUHBINH (HIPUOIMKEHHBIH) pacdyeT. DCKU3HOE KOHCTPYHUPOBAHHUE.
[TpoBepouHblii (YTOUHEHHBIH) pacyer..

4. OnODbl KAa4eHUuA U CKOJIbIHCEHUA.

4.1. IlommUmHAKY Ka4CHUSI.

YcrpoiictBo mnoamunHuka kadeHus. llpemmymectBa u Hemoctatku. Kraccuduxamus mo
BOCIIPUHUMAEMOM HAarpy3ke, BHJAaM TeJl KAa4yeHHs, THUIAM, CEPUSIM M TOYHOCTH HCIOJHEHUS.
O6o3Hauenue noamunHUKOB. Kputepun padorocnocobnoctu. [logdop moAMMIHIKOB KaueHUs 110
JMHAMUYECKON U CTaTUYECKOU TPy30I10bEMHOCTH. .

4.2. TToAIMOHUKA CKOJIBKEHUS.

OO0mme cBeneHHsI, YCTPOUCTBO MOAIIMITHUKOB CKOJIbXeHusA. Kpurepun paboTocnocoOHOCTH |
TpeOoBaHus, NPeAbABIsSEMbIe K MMOAUIMITHUKOBBIM MaTepuajiaM. Buabl cMa304HBIX MaTepuUaioB U
crocoObl mojBOAa CMas3Ku. ['MapoauMHaMHuYecKUe MOALIMIHUKY CKojbkeHus. OnpeneneHue
napaMeTpoB W MeToauMKa pacyera. [IOHATHA O THIPOCTATUYECKUX H  a3pOCTaTHMUYECKHX
MOLINITHUKAX..

5. Mexanuueckue mydmot npuo0os.

5.1. Mexanuueckre My(Tbl IPUBOOB.

Ha3nauenne My(QT W UX OCHOBHbIE BUAbI. TpeOoBaHMs, NperbsABIIeMble K MypTaMm 10
OTHOCUTEIIbHOMY CMeIlleHHl0 BajoB. [lokazarenn amoprusupyoomeid u JIemndupyromein
cnocobHocTH.  Kiaccuduxamms  Mydr. OcHOBHble  TUOBI  My(PT: TIIyXHX  IKECTKHX,
KOMIIEHCUPYIOIIMX JKECTKUX, YIPYTUx U ynpyroaemnpupyromux. [Tondop mydpr. Knaccuduxamms
cuensbix Mydt. Cuenssie MydThl, padoTaroniue 3anemnieHueM. @opma KynaykoB U 3yObeB. Pacuet
3yOb€B M KYJIauKOB Ha MPOYHOCTb U M3HOCOCTOMKOCTh. CuenHble (ppuKIHOHHBIE MY(ThI. THIIBL
Kpurepun pabGotocmocoOHOoCTM U pacdyeTHble  (opMynbl. @OpUKIMOHHBIE  MaTepHAabl.
Koadpduuuentsl Tpenus u nomyckaemble naBieHUs. OCOOEHHOCTH KOHCTPYKLIMM UM pacdera
JTMCKOBBIX, KOHYCHBIX U KOJOAOYHBIX My(QT. OCHOBHBIE CBEACHHUS O MPEIOXPAHUTENBHBIX My(pTax.
[{enTpob6exxHbie MyQThl U My(PTHI CBOOOIHOTO X0/A..

6. Coedunenus. [lonycku u nocaoxu.

6.1. CoeqnueHusI.

Knaccugukanus. PazpemMHble W Hepa3beMHbIE COEIMHEHUS. Pe3b0oBbIe  cOeqMHEHUS.
JlocTOMHCTBa M HETOCTAaTKH. 3aBUCUMOCTBh MEXIY OCEBOM CHJIOM Ha BUHTE WM raiike. TpeHue Ha
topiie. CHIIbl 1 MOMEHTHI B pe3b0oBoM coeauHenuu. KI1J] BuHTOBOI napsl 1 MexaHu3Ma. Y cloBHe
camoTopMokeHHsl. Pacder pe3bOOBBIX COEMHEHUM, HArpy>KEHHBIX OCEBOW CHJION M KPYTALIUM
MoMeHTOM. Hanpsbkenus B 3aTaHyThIX Oontax. CrocoObl KOHTPOJIS CHIIBI 3aTsDKKH. Jlomyckaemble
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HanpsDKeHUs: Uis  OONTOB TMPH HEKOHTpoiupyemoil 3aTspkke. Cuibl B 3aTSHYTOM OoOITe,
Harpy’)k€HHOM BHEIIHEW oceBOW cwiod. Pacder rpymnmbl OONTOB, HAarpy>KEHHBIX ILEHTPATbLHOU
MOTIEPEYHON CHJION MPU MX YCTAaHOBKE B OTBEPCTHUS 0€3 pajualibHOTO 3a30pa U C 3a30poM. To ke
IIPU HArpy>KEHUU CUJIOM U MOMEHTOM B IIJIOCKOCTH CThIKa. PacueT rpymnmbl O0JATOB, HArpyKEHHBIX
CWJIOH M MOMEHTOM B IUIOCKOCTH MEPHEHAMKYISIPHOM K CThIKy.  CBapHbIE COEIUHEHMS.
JocronHcTBa M HEAOCTaTKU. THIBI CBapHBIX IIBOB W coequHeHWil. Pacyer Ha mnpoYHOCTH
COGI[I/IHCHHﬁ, Harpy>KCHHBIX CHJIIOM ¥ MOMCHTOM. I[OHyCKaeMBIe HaIpsKCHUA. COGI[I/IHGHI/ISI BaJl-
cTtynuua. Buasl coenuHeHudl, paOorarolue 3aleIluIeHHeM U TpPEHHUEM. Coenunenus
MNPpU3MAaTUICCKUMU U KIIMHOBBIMU IIIIOHKAMM, BHUJbI IIIMMOHOK, CTAHAAPThI HAa COCAWMHCHHA U HUX
pacuet. 3yOuarbie (LIUIMIIEBBIE) COCOUHEHUS, UX MPEUMYIIECTBA U HeJocTaTKu. PasHoBHIHOCTU
3y6anHx COGI[HHGHHfl, CTaHJapTu3anus U CPpaBHUTCIIbHAA OLCHKA. BI/II[LI LHCHTPHUPOBAaHUA. Pacuer
coequHeHUN Ha cmaTMe M u3Hoc. CoenuHeHus, pabortaromue TpeHueM. Kiaccudukanus.
CpaBuutenbHas xapaktepuctuka. CoeauHeHusi ¢ Hatarom. CrocoObl OCYIIECTBICHUS MOCAIKH.
Omnpenenenue JaBieHUs B [IOCAIKE, PACUET COSAMHEHUS U CONPATAeMbIX JIeTanel Ha MIPOYHOCTb..

6.2. JIomyCcKHY U TTOCAIKH.
OcHOBHBIE CBEICHHS O IOMyCKaX U MOCaJKax..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Onops! kaueHus u ckonbxeHus. [Ipumep nmoadopa MOANIMITHUKOB KaueHUs O
JUHAMHUYECKON TPY30I10AbEMHOCTH. Y IUIOTHUTEIbHBIE YCTPONUCTBA. ;
2. BBogHoe 3anstue. Pacuersl Ha MPOYHOCTS. ;
3. Ocwu u Bansl. [Ipumep pacuera 1 KOHCTPYHPOBAHUS Bajla PELyKTOpa.;
4. Yepssaunsle nepenaun. [Ipumep pacuera yepBsiunoil nepeaauu. KoprycHele neranu.;
5. 3yOuatsie niepenaqn. [Ipumep pacueTa MUIUHAPUICCKON KOCO3y00it 3y0UaToi nepeaadu. ;
6. Mexannueckue repegaun. OO pacyer MpuBoa. ;
7. MydTsl. [Ipumep pacueta GpUKIHOHHON MY(THL..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoexkmy/pabome (KIIP)

1. oOuwmii pacuer npuBoaa

2. pacder mepejaay npuBoJa

3. 3CKHM3HOE KOHCTPYHPOBaHHE BAJIOB.

4. ycTaHOBKa U pacyeT MOJIINUITHUKOB.

5. mpoexkTHupoBaHUE MY(T. BBIOOp My(]T 110 KaTaJIory

6. BbIOOp MOCaIOK Ha BaJ.
3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

5 Cemectp

Kypcosoii npoext (KII)
Tewmsr:

- [IpuBon ki1anana

- [IpuBOJ K LIETTHOM PELIETKE KOTJIA

- [IprBO AMCKOBOTO MBUIETIUTATEIS

- [IpuBox K 3aABUXKKE

- [IpuBoz K CKpeOKOBOMY YCTPONCTBY PacHblIN "TEIbHON CYIIMIKH

10



- [IpuBoA 1IEMTHOrO TOJIKATENS CYIIMIBHOM NTEYr
- [IpuBox K 1M1apOBOM yIiIepa3MOIbLHON MEJIbHUILIE
I'paduxk BbINOJHEHNSI KYPCOBOT0 POEKTA

Henens 1-4 5-7 8-10 [11-12|13-14|15-16 | 3aueTHas
Pasnen 1,2 3 4.5,6, |8 9 10 3amnra
KYpPCOBOT'O 7 KYpPCOBOTO
IIPOCKTa IIPOCKTa
O0beMm 10 10 20 30 20 10 -

paznena, %

Brimonuenunsii | 10 20 40 70 90 100 -

00BeM

HapaCTAIOIIIM

uroromM, %

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

O3HaKoOMJICHHE C 3aIaHUEM Ha IIPOCKT, C MCTOAUYCCKUMH YKA3AHUSIMU,
AITOPUTMOM ITPOCKTUPOBAHUA U XapaKTepHCTHKOfI HCXOOHBIX JaHHBIX
KYpPCOBOI'O ITPOCKTA

OO0mwmit pacuet npuBoaa

Pacuer nepenaun peaykropa

BrinosiHeHue 3cku3a nepenpadn

OCKH3HOE IMPOCKTUPOBAHNEC BAJIOB PECAYKTOPA

Pacuer OTKpBITBIX Iepegad NpuBoJia, BEIOOp MydT

HpOBepO‘IHHe PAaCUYCThl TUXOXOAHOI'O Bajla pEAYKTOPA, MOAINUITHUKOB

Breimonnenue YCPTECIKA pCAYKTOPA

OO |IN|O|OIBW|IN

Pacuer u nmpoexTupoBaHue NpeaOXpaHUTEIbHON MyQTHI. BrinoaHeHne
yepTexka My(QThl, TOATOTOBKA PAaCUETHO-TIOSCHUTEIbHOH 3alUCKU

[EEN
o

Brinonnenue pabounx ueprexeit (1o 3a7aHuto)
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUPOBAHHbBIC PE3YJIBTATHI OOYUECHHUS IO TUCLUTLIINHE Koapl JUCUUILTUAHEI (B (TN ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3zeiioM 1) WHIUKATOPOB COOTBETCTBUM C 11.3.1)
1]2]3]4]5]6s6
3HaTth:
KJIACCU(UKALIUIO MEXaHU3MOB, Y3JI0B U JCTAJICH, KpUTESPHH WII-2 + |+ TecrupoBanne/Coenunenus. Jlonycku u
UX pabOTOCIIOCOOHOCTH W BIUSIOIINE Ha HUX (DaKTOPBI. A-2omks MOCAJIKH.
METO/Ibl KOHCTPYUPOBAHUS, TOM YHCJIE C UCIIOJIb30BAaHUEM TectupoBanne/Ocu 1 Bajbl
CTaHJIAPTHBIX CPEICTB ABTOMATHU3AIMH MPOCKTHUPOBAHUSI. WU-20r1K.5 + |+ | + TecTrpoBanme/OCHOBE PACIETA H
KOHCTPYUPOBAHUS JIETAJICH MaIIHH.
Ymern:
YUUTHIBATh CBOMCTBA KOHCTPYKLUMOHHEIX MATEPHAIIOB NPH VJ-20mcs + |+ TectupoBanune/MexaHuueckre MyQTbl
MIPOCKTUPOBAHUY JCTAJICH U Y3JIOB. MIPUBOJIOB
BBITIOJHATH CTAHIAPTHHIE BUIbI KOMIIOHOBOYHBIX, TectupoBanne/MexaHU4ECKHE MTepeIadn
KHHEMATHYCCKUX, IMHAMUYCCKUX U MMPOYHOCTHBIX PACUCTOB | 1 J[-20mk.5 + e —np——

n qepTexcefI B COOTBCTCTBHHU C Tpe6OBaHI/I5{MI/I CTaHOapTOB.

CKOJIB)XXCHHA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Mexannueckue Mydptol npuBooB (TectupoBanue)
2. Mexannueckue nepenaun (TectupoBaHue)
3. Onopsl kaueHus u ckolibxkenus (TectupoBaHue)
4. Ocwu u Banbl (TectupoBanue)
5. OcHOBBHI pacuera U KOHCTpYUpPOBaHU JieTajneil mamuH. (TecTupoBaHue)
6. Coenunenus. Jlomycku u nocaaku. (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOT'O MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Nes)
OueHka OmNpenemnsieTcs MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxenunem o OamibHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

Kypcosoii npoexm (KI1) (Cemecmp Ne5)
Onenka omnpezensieTcs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJs YCIEBAEMOCTH B
cooTtBeTcTBUM C [lonoxeHnem o OamibHO-peUTUHIOBOM cucteme s cryaeHToB HUY «MOW».

B numioM BBICTaBIs€TCS OIIEHKA 3a 5 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Qynaes, I1. ®@. leranu mamun. KypcoBoe npoekTupoBaHue : yueOHoe mocooue st
MAaIlIMHOCTPOUTEIBHBIX criennanbHocTell TexHukymoB / I1. @. /lynaes, O. I1. Jlenukos . — 2-e u3.,
nepepad. u jon . — M. : Beicmas mkona, 1990 . — 399 c. - ISBN 5-06-000696-4 .;

2. leranu mMamuH. ATiIac KOHCTPYKIIHH | yaeOHOe MocoOue ISl MaITHHOCTPOUTEIBHBIX
cnenpansHocTelt By30B / B. H. benses, [u ap.] ; Pen. JI. H. Pemetos . — 4-e u3a., nepepad. u gorm . —
M. : Mammunoctpoenue, 1979 . —367 c.;

3. Yepnunesckuii /1. B.- "JleTanu ManuH 1 OCHOBBI KOHCTpYUpOBaHUA", (2-€ U3J., UCIp. U JIO11.),
W3narensctBo: "Mammnoctpoenue”, Mocksa, 2012 - (672 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5806.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpamm;

3. Windows / OnepaninonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).
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5.3 UaTepHeT-pecypcesl, BKJIKYasA NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. HauuoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaAaMMCHOBaHHE
Y4eOHble ayIUTOPUH AJIs ['-400, Yuebnas napra, CKaMbsl, CTOJ MPEnoiaBaTes, JocKa
IPOBEICHUS JIEKIIUOHHBIX ayIUTOpUs MeJIoBast, KOMITBIOTEPHAS CETh C BBIXOJIOM B
3aHATUN U TEKYIIETro WNuTepHer, MynbTUMEIUIHBIN POSKTOP, SKPaH,
KOHTPOJIS KOMITHIOTEP MEePCOHATBHBIN
Y4eOHble ayAUTOPUH IS 11-205, CTOJI IPEI0/1aBaTENsl, CTOJI KOMIBIOTEPHBIH,
MIPOBEICHUS KomnerotepHsiit TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
MPAKTUYECKUX 3aHITHH, KJ1acc MapKepHas epeABIKHAs, KOJIOHKH,
KP u KII KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000pyI0BaHUs, HHCTPYMEHTBI JIsI
MPAKTHYECKUX 3aHATUI
YueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPENO/IaBATEIs, CTOJI KOMITBIOTEPHBIH,
MIPOBECHUS KomnbroTepHblit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
MIPOMEKYTOUHOU KJacc MapKepHast TepeIBIKHas!, KOJIOHKH,
aTTecTaluu KOH/IMIIUOHEP, HA0OPBI AEMOHCTPALIMOHHOTO
000pyI0BaHUs, HHCTPYMEHTBI IS
MPAKTHYECKUX 3aHATUI
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MUCHMEHHBIN,
CaMOCTOSITENIbHON PabOTHI JlexMoHHas BEIIaJIKa JUISl O/1€XK/1bl, KOMIIbIOTEpHAsI CETh C
aAyJIUTOPHUS BBIX0JIOM B IHTEpHET, KOMITBIOTED
NepCOHANIBHBIN, IPUHTEP, KOHAULIUOHEP
[Tomemenus ans 11-206, CTOJI MIPEMO0/IaBaTesl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBAHHUS JlekMoHHas BEIIAJIKa JUTs O/1eXK/IbI, TyMOa,
ayAUTOpHUs MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHasd,

JI0OCKa MapKepHas IepeiBUkKHas, KOJIOHKH,
KOHJINLIHOHEDP, HHCTPYMEHTHI JUIS
MIPAaKTUYECKUX 3aHATUN

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTro UHBEHTaps

1I-107/2, Cknan
yueOHOro
unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpI/IKJIaI[HaH MCXaHHKa

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 OcHoBBI pacueTa U KOHCTpyHpOBaHHus jaetanel mamuH. (TectupoBanue)

KM-2 Mexanndeckue nepenauu (TectupoBanue)

KM-3  Ocwu u Bansl (TectupoBanue)

KM-4  Onopsl kaueHus u ckonbxenus (TectupoBanue)

KM-5 Mexannueckue mydtol mpuBoaoB (TecTupoBanue)

KM-6 Coenunenns. lonmycku u nmocanku. (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 4 6 8 | 10 | 12 | 14
KM:
1 Beenenue. OcHOBBI pacyeTa
KOHCTPYHPOBAHUS JIeTajeil MallluH.
11 OcHOBBI pacueTa ¥ KOHCTPYUPOBAHUA. + +
2 MexaHnnueckue nepeaadu.
21 OO01I1e KHHEMAaTHYECKHUE U CUIIOBEIE + + +
3aBHCHMOCTH.
2.2 3y0Ouarsle nepenayu. + + +
2.3 Pemennsie u 11eniHBIE TIEPEIAYH. + + +
3 OcHu 1 Bajbl.
3.1 Ocu ¥ Bajikbl. + + +
4 Onopsl KaueHUs U CKOJIbKEHUSI.
4.1 IMoaIIMIHUKY KaueHUsI. + +
4.2 [ToaIIMIHUKY CKOJIBKEHHUS. + +
5 Mexanuueckue MyQThl IPUBOJIOB.
5.1 Mexanuueckue MyQThl IPUBOJIOB. +
6 Coenurenus. JIOMyCKH B ITOCAIKH.
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6.1 CoequHeHus. +
6.2 Jonycku u mocajiku. +
Bec KM, %: | 10 10 20 20 20 20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

HpI/IKJIaI[HaH MCXaHHKa

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 OOmuii pacuer npuBoja

KM-2 Pacuer nepegaun peaykTopa

KM-3 KonctpyupoBanue u pacueT BajoB.KoMIOHOBOYHEIHN 3CKU3 peayKTOpa
KM-4 penykTtop(ueprex)

KM-5 IIpoexTupoBanue MyQpTsI

KM-6 paGouune ueprexu

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6
pasnena MIPOEKTa/KypCcOBOM pabOThI Henens 4 7 10 12 14 16
KM:
O3HakoMJICHHE C 3aJJaHUEM Ha MIPOEKT, C
1 METOJIUICCKUMH YKA3aHUSIMHU, aJITOPUTMOM +
MPOEKTUPOBAHUS U XaPAKTEPUCTHKOM
WCXOJHBIX JIAHHBIX KYPCOBOTO MPOCKTA
2 OO0muii pacueT npuBoaa +
3 Pacuer nepenaun peaykropa +
4 BrimonHeHune scku3a nepeaavu +
5 DCKHU3HOE MPOESKTUPOBAHKE BAJIOB PEAYKTOPA +
5 Pacuer oTKpBITHIX TIepenad MpUBO/Ia, BHIOOP +
Myt
7 [TpoBepouHBIC pacyeThl THXOXOIHOTO Bajia +
penyKTOpa, MOIIUITHAKOB
8 BrimotHeHME uepTeka peayKkTopa +
Pacuer u npoexktrpoBanue
9 peoXpaHUTEeNbHOM My ThI. BeIMoTHEHHE +
yeprexa My(QThI, TOJATOTOBKA PacuyeTHO-
MOSICHUTEITLHOM 3aIMHUCKH
10 Brimonaenne pabounx yeprexei (1o 3a1aHuio) +
Bec KM, %: | 10 10 20 30 20 10
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