MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCUMIUIMHBI IO y4eOHOM
Auett y y 51.0.20
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 6 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 6 cemectp - 28 yaca;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM IJIAHOM
JlaGopaTopHble padoThI 6 cemecTp - 28 yaca;
KoncyabTanum 6 cemecTp - 14 yacos;
CamocrosiTesibHasi padoTa 6 cemectp - 105,4 yacos;

B ToM uncJiie Ha KII/KP 6 cemecTp - 87,7 uaca;
WHas koHTaKkTHasi padoTa 6 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBanue
IIpome:kyTouHasI aTTeCTAINS:

3amuTa KypcoBoro npoekra | 6 cemecrp - 0,3 yaca;

3auer ¢ OLEHKOI 6 cemectp - 0,3 yaca;

Bcero - 0,6 yaca

Mockgsa 2020



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu YyryHos B.W.
[IpenomaBaTelib WpeHTudkaTop R312ad042-ChugunovVI-416def3 B.U1. Yyrynos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Omutpues A.C.

WaenTudmKaTop R8d0ce031-DmitriyevAS-aaaeae2

A.C. Jlmutpuen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacuudpoBka
TIO/ITUCH)

3aBeyIoNIuil BhIMyCKaroen g rev— flysnna 1010,

Kadeapbl * MOl ¢ NaerTbnratop Re86e9ab6-Puzina-4dZacadl 10.10. Ily3una

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TTO/ITUCH)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Iear ocBoeHMs] TUCHMIUIMHBI. W3y4YEHHE TPAKTHYECKOTO MPOCKTHPOBAHHUS KOHKPETHOTO
TEXHUYECKOI0 0OBEKTA.
3agaun JMCHUILIHHBI
- OCBOCHHE, Ha TPUMEPE MEXaHUYECKOTO IMPHUBO/IA, OCHOBHBIX ATAIIOB MPOCKTHPOBAHHSI
TEXHUYECKOT0 00BbEKTa (OT MMOJYyYCHHS TEXHUIECKOTO 3aaHus 10 CAaYr paboueii JOKyMEHTAIUHN ) IS
IIOATOTOBKHU K CaMOCTOSITeJIBHOMy HpOCKTI/IpOBaHI/IIO 60Hee CJIOKHBIX TCXHHNYCCKUX O6’beKTOB;;
- OCBOCHME OCHOBHBIX I'PYIII J€Talell 1 MEXaHU3MOB, UCIIOJIb3yYEMBIX B MAIIIMHOCTPOCHUH;;
- pacUIMpPEHKE U JIOTIOIHEHUE 3HAHUH B 00JIaCTH TIPOYHOCTHBIX PacUeTOB, MOATOTOBKH
TEXHUYECKOMN TOKYMCHTAIIUH. .

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIeTeHIIUH HHAMKATOPA A0CTHKEHUSI
KOMIIETeHIINT

OIIK-1 criocoben W J1-3onk-1 demonctpupyet 3HaTh:
HCIIO/Ib30BaTh 0a30BbIE MMOHUMaHUEe (HPU3HUECKUX - MCTObI MPOCKTUPOBAHMS, TOM YHUCTIC C
3HAHUS SIBJICHUIT M [IPHMEHSICT 3aKOHbI | MCTIOIB30BAHUEM CPEJICTB ABTOMATH3AINH
€CTECTBEHHOHAYYHBIX MEXaHUKH, TEPMOJUHAMUKH, IPOCKTUPOBAHUA. ;
JIUCLUILUINH B JJIEKTPUYECTBA M MAarHETH3Ma | - MATEPHATIbI, IPUMEHAEMBIC IS neranen
podecCHOHaIbHOM MAIlIMH, UCIIOJIB3YEMBIX B JHEPreTUYECKOM
JEATENILHOCTH, IIPUMEHSTh MaIIHHOCTPOCHUH, UX KJITaCCU(DUKAIIIIO 1
METOABl MATEMATUYECKOTO MapKHpOBKY., 5
aHaJM3a U MOJEIIMPOBAHUS, - ICTOYHUKH HAyYHO-TEXHUYECKON
TEOPETHYECKOTO U nH(OpPMaIIUU IO CTAHAAPTHBIM U THUIIOBBIM
3KCIICPUMCHTAJILHOI'O ACTaJIAM, NUCII0JIb3YCMbBIM B
HCCIENOBAHUS SHEPreTUYECKOM MAIIMHOCTPOEHUH.

- OCHOBHBIE TPYIIIBI JETANEH U
MEXaHU3MOB, UCIIOIb3YEMBIX B
SHEPreTHYECKOM MAIIUHOCTPOEHHUH. .

YMETB:
- IPOBOAMTH IIPOEKTUPOBOYHBIE U

MPOBEPOUYHBIC PACUCTEI AJIs1 OCHOBHBIX
Ipynn JeTajlel 1 MEXaHU3MOB,
HCIIOJIB3YEMbBIX B OHEPTCTUYCCKOM
MAaIIMHOCTPOEHUH.

- OCYHIECTBJIATE NTONCK B HCTOYHHUKAX
Hay4YHO-TEXHUYECKON MH(opMauu u
MIPOBOAUTH 1OA0OP CTAaHAAPTHBIX U
TUIIOBBIX JI€TaJIEN, UCIIOJIb3YEMBIX B
SHEPICTUYCCKOM MAIIMHOCTPOCHUH. |

- 000CHOBaHHO BBIOMpATh MaTepHaIbl IS
OCHOBHBIX I'PYIII A€TAJIE U MEXAHNU3MOB,
HCIIOJIb3YEMBIX B DJHEPI€TUUECKOM
MaIIMHOCTPOCHHH.

- OCYLIECTBJIATH IPOEKTUPOBAHUE
TEXHUYECKHUX CHCTEM C MOCIEYIOIINM
odopmiieHreM YepTexel B COOTBETCTBUU
¢ TpeOOBAHUSIMH CTAaHAAPTOB..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Hanorexnonorun u HanoMmaTepuaisl B sHepretuke (ganee — OIIOIT), nanpasnenust moarorosku 14.03.01
SInepHast SHEpPreTHKa U TeII0(U3NKa, YpOBEHb 00pa30BaHMs: BhICIIee 0Opa3oBaHue - OaKkataBpHar.

TpeOoBaHus K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh MEXaHHYECKHE XapaKTEPUCTHKH KOHCTPYKIIMOHHBIX MaTEPHAIIOB

- 3HATh MOPSIO0K PACUETOB HA MPOYHOCTD IO JOMYCKAEMBIM HAMPSHKCHUSAM M 3aracaM MPOYHOCTH

- 3HaTh TPEOOBAHMS K OPOPMIICHHIO YEPTEIKEH

- YMETh CO3/1aBaTh PACYCTHHIC CXEMbI O0BEKTOB, yUUTHIBAIOIIMX HAPY3KY U TEOMETPHUCCKHUEC
CBOICTBa

- YMETh PaCCUUTHIBATH HA MIPOYHOCTD U JKECTKOCTh KOHCTPYKIIH, pa0OTAIOIINX Ha PACTsDKEHUE-
C)KaTue, U3rud M KpydeHue

- YMETh cO3/]aBaTh paboune U COOPOYHBIC YEPTEKHU OOHEKTOB

Pe3ynbpTarhl 00y4eHus, MoJrydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) MO BHJaM y4eOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Iepenauun 20 6 10 10 - - - - - - - - CamocmosmenbHoe uzyuenue
1.1 [epenauun 20 10 10 - - - - - - - - meopemuueckozo mamepuana: [1], ctp. 113-
159 [1], ctp. 185-190 [1], cTp. 198-213 [1],
ctp. 292-295 [2], cTp. 5-25 [2], c1p. 218-224
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[1], 67-81
[2], 117-140,206-217
[3], 327-336
2 Bautbr 8 4 4 - - - - - - - - Camocmoamenvnoe uzyuenue
2.1 Bautet 8 4 4 - - - - - - - - meopemuueckozo mamepuana: [1], crp. 297-
308
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], 83-93
[2], 296-307
3 [MommunHUKK 8 4 4 - - - - - - - - CamocmoamensHoe usyuenue
3.1 [MommunHUKK 8 4 4 - - - - - - - - meopemuueckozo mamepuana: [1], ctp. 310-
341
H3yuenue mamepuanos iumepamypnolx
UCIOYHUKOB:
[1], 134-162
[2], 331-347
4 CoenuHenus 8 4 4 - - - - - - - - Camocmoamensroe usyuenue
4.1 CoenuHenus 8 4 4 - - - - - - - - meopemuueckozo mamepuana: [1], ctp. 21-52

[1], cTp. 87-100
H3yuenue mamepuanos iumepamypnsix
UCHOYHUKOB:
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[2], 418-430
[3], 38-64

5 B3anmo3ameHsieMoCTb. 8 4 4 - - - - Camocmoamenvnoe uzyuenue
Texuuueckue meopemuueckozo mamepuana: [1], ctp. 251-
HM3MEpEHUSI. 292 [2], cTp. 253-285 [2], cTp. 343-345
5.1 B3anMo3ameHseMOCTb. 8 4 4 - - - -
Texuuyeckue
HM3MEpeHUSI.
6 MydTsI 4 2 2 - - - - CamocmoamensHnoe usyuenue
6.1 MydTsr 4 2 2 - - - - meopemuueckozo mamepuana: [1], crp. 341-
375
H3yuenue mamepuanos 1umepamypHsx
UCHOYHUKOB:
[1], 360-367
[2], 427-447
3a4er ¢ OICHKOMH 18.0 - - - 0.3 - 17.7
Kypcosoit mpoekt (KIT) | 106.0 - - 14 0.3 87.7 -
Bcero 3a cemectp 180.0 28 28 14 0.6 87.7 17.7
Hroro 3a cemecTp 180.0 28 28 14 4 0.6 105.4

IIpumeuanue: Jlex — nexuuu; J1ab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilepedauu

1.1. [lepenauu

DOBonbBeHTHOE 3ameryieHue. OCHOBHBIE TI'€OMETPHYECKHE IapaMmeTphl 3y0daThIX —KOJIec.
Kunemarnyeckue mnapaMerpbl, KO3(p(GUIUEHTH TOPLOBOTO MNEPEKpPHITHSI. MeToabl Hape3aHUs
3yOuateix kosiec. IlapameTpbl HHCTpyMeHTanbHOM peiiku. Hapeszanue co cMelieHueM
(koppurupoBaHue 3yOuaThiX Kosec). 3ybuareie mepemaud. [Ipunnun nevictBusi. Kinaccudukarms.
[IpeumyiiectBa M HeAOCTATKM 3yOuaThiX mnepegady. OCHOBHbIE KHHEMAaTHYECKHE W CHUJIOBBIC
COOTHOILIEHUS (Ha mpuMepe 3y0uaToil IMHapUYecKoi u peeuHol nepenayd). Cuibl B 3alleNIEHUN
WIMHAPUYECKUX 3yOouaThiX nepenad. Kpurepun paboTocrocoOHOCTH, BHIBI TOBPEKICHUS 3yObEB.
Jomnyckaemble HanpsKeHUs. AJTOPUTM MPOEKTUPOBOYHOTO pacdera 3y0daThIX MHJIMHIPUYECKUX
nepeaad. OCOOEHHOCTH MPOSKTHPOBOYHOTO M MPOYHOCTHOTO PACYETOB KOHUYECKHX Iepenad.
[TpuHuMn JeHCTBUS, NPEUMYIIECTBA U HENOCTATKH, N€OMETPUYECKHE IMapaMeTpbl YepPBIYHBIX
nepegad.  KIIJ, ycnoBuss caMOTOPMOXKEHMS M CHUJIbl B 3alLEIUICHUH YEPBAYHOU IEpelayu.
Martepuansl getaneil 4epBIYHON Mapbl, JOMyCKaeMble HAPSDKEHUs, KpUTEpUU paboTOCIOCOOHOCTH
U pacueTa YepBSIUHBIX Mepeaad. AJITOPUTM MPOCKTUPOBAHUS YEPBAUHBIX Nepenad. [lmanerapHbie
nepenavyM, MpeuMyliecTBa U HegoctaTku. Kunemartuueckuit pacuer (BbIOOp umcia 3yObeB,
KpUTepHrH BeIOOpa). CHIIbl B 3alleIUICHUH IIaHEeTapHOU nepenaun. OCOOEHHOCTH MPOESKTUPOBAHUS
IUTAHEeTapHBIX Tepenay (IBa Moaxoda K MpoeKTupoBaHuio). llepegaua BUHT-TaliKa CKOJbKEHHUS.
[lpunuun neWcTBHs, Ha3HAY€HWE U KUHEMarThka. ['eoMeTpuyecKue mapaMeTphl pe3no,
NpUMEHSEMBbIX B Iepenayax BUHT-raiika. Cuiibl B3auMozeiicTBuss B BuUHTOBoW mape. KIIJ u
YCIJIOBHSI CAMOTOPMOKEHHs. Marepuanbl BUHTOBOW Taphl. [IpudrHBI BBIXO/Ia U3 CTPOS, KPUTEPUH
paboTOCIOCOOHOCTH U pacyeTa mepenady BUHT-raiika. ANTOPUTM MPOCKTHPOBAHUS Mepeaayd BUHT-
raika CKOJIbKCHUSL. .

2. Banwi
2.1. Bamnsr
Ha3nauenue BanoB u oceil. KOHCTpyKTHBHBIE HCTIOJHEHUSI OCHOBHBIX M MEPEXOIHBIX YYaCTKOB
BanoB. OmpeneneHne TreOMETPUUECKUX IMapaMEeTPOB BaJioB. Pacuernpie cxeMbl BaJIOB.

OnpeznencHue peakinuidi B omopax, mocrpoeHue smop. Kpurepum pacdera BajioB (IPOYHOCTH,
KECTKOCTh, OTCTPONKA OT PE30HAHCA)..

3. Hoowunuuxu

3.1. [loamumnHuKu

Hasnauenne u kiaccudpukanus nmoAmmnHuKoB.  Kraccudukanus MOMIIUITHUKOB KadeHUS.
VcnoBHable 0003HaYEHU MMONMIMITHUKOB KaueHus. Pacuer MONIIWITHUKOB Kau4eHUs 110 CTaTUYECKOU
rpy30n0a6eMHOCTH. CXEeMbl YCTAaHOBKM B MOALIMIHHKAX. PacyeT MOAMIMITHUKOB KayeHHS IO
JTUHAMHYECKOH  TPY30MOIBEMHOCTH. KoHCcTpyKkIMsT TIOMIIMITHAKA — CKOJBXKEHUs. Pacder
MOIITUITHAKA CKOJILKEHHSI B PEXKHME MOTYKUIKOCTHOTO TPEHHSI. .

4. Coedunenus

4.1. CoenuHeHHs

Ha3znauenne u xmaccudukanusi coequHeHUd. Bunmbl coemuHeHud yisl mepesavyd KPYTSAIIEro
MomeHTa. llImoHOYHBIE, WUTKIEBbIE M MTHPTOBBIE CcoenuHeHUs. X mapameTpsl, MeETOMbI
MIPOEKTUPOBaHMS U pacuera. [IpodunbHbIE U KIEMMOBBIE coeuHEHUsA. Pe3p00BbIE COeTMHEHUS.
Knaccudukanus pe3pd. ['eomerpuueckue mapameTpbl pe3b0. OCHOBHBIE THITBI KPETEKHBIX
pe3pOoBbIX m3menuid. CuiaoBOM aHaMW3 B BHHTOBOW mlape. MOMEHTBHI 3aBHHYMBAHUS W
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OTBUHUYMBaHUA. Pacyer mpodHoCcTH pe3bObl. Pacuer G0NTOBOTO CTBHIKA AJsA Coydas: Harpyska
MEePIEHANKYIISIPHA TUIOCKOCTH CThIKa (OOJT ¢ 3aTsHKKOM M 0e3 3aTsbkku). Pacder 6071TOBOTO CThIKA
IIpU JEHCTBUM HArpy3Ka B INIOCKOCTHU CThIKA (OOJT CTOUT € 3a30POM U IO MTOCAJIKE)..

5. Braumoszamensemocmo. Texnuyeckue usmepenus.

5.1. Bzaumosamensiemoctb. TexHnueckue U3MepeHusl.

[TonsTue B3auMo3ameHsieMocTu. PacyerHble u JeiicTBUTeNnbHbIE mapameTpbl. lloHsaTue
HOMUHAJIBHOTO pa3Mepa. Kiaccudukanus OTKIOHEHMH T€OMETPUYECKHUX MapaMeTpOB JeTaleH.
OcCHOBHBIE TEPMHHBI M OINpPEICICHUS €IUHON CHCTeMBbl momyckoB W mocamok (ECJII).
OTHOCHTEIbHBIE TOJIOKEHUS IOJEH JOIYCKOB BaJOB M OTBEPCTHM AJIA 3aJlaHHOTO MHTEpBaja
muameTpoB. O0o03HaUeHHUs JOMYCKOB Ha ueprexkax. Ilocaaku (TepMuHBI U ompezaeneHus). Tumsl
nocagok. Cucremsl oTBepcTUil M Basia. O003HaueHus Mocanok Ha yeprexax. [IpeanoururenbHbie
MoJIsL IOIYCKOB U peKOMeHyeMble nocaaku. [locanku kosen moAmMnHUKOB kayeHus. KadecTtBo
noBepxHocrer aeranedd. OtkioHeHuss Gopm mnoBepxHocTed. OTKIOHEHHS OT IJIOCKOCTHOCTH,
HuIMHIpUYHOCTU. VX o0o3HaueHus Ha yeprexax. OTKIOHEHHs PacIOJIOKEHHUs MOBEPXHOCTEH.
OTKIIOHEHHS OT TEPIEHAUKYISPHOCTH, COOCHOCTH, pajuaibHoe Onenue. Mx oOo3HavyeHus Ha
yeprerkax. [lapameTpsl mepoXoBaTOCTH U X 0003HAYEHUS HA YepTexax..

6. Mydpmur

6.1. MydTsl

Hasnauenne m knaccuduramuss mMypTt. Bumbl HecoocHOCTH BanioB. KOHCTPYKITMH, METOIBI
noxbopa ¥ TMPOCKTHPOBAHUS TIAYyXUX MY(PT, KOMIICHCHUPYIOUUX MYy(T, ynpyrux wmydr,
YIPaBIsieMbIX My(PT U IPEIOXPAHUTEITBHBIX MY(T..

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPETyCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Mydrsr;
. Hapesanue 3y6uaTbix kozec. [locTpoeHne kapTHHBI 3alleTIICHNS;
. [IpoekTupoBanue 3y0uaThiX HUIMHIPUUECKUX NEepeiay;
. IIpoekTpoBaHue YEPBSUHBIX NIEpEIaY;
. [IpoekTupoBaHue MjaaHeTapHbIX Mepeaay;
. IIpoekTupoBanue nepenay BUHT-TailKa;
. [IpoeKkTHpOBOYHBIN pacyeT BaJIOB;
. IIpoBepOYHBIil pacyeT BajoB;
. Pacdyer moAIIMITHUKOB CKOJIbKEHUS;
10. IIInoHOYHbIE ¥ NUINLIEBBIE COEANHEHNS;
11. Pe3p00OBBIC COCTUHEHUS,
12. IIpuHIMIBEI HA3HAYEHUS IOIIYCKOB U TIOCAJIO0K;
13. lormycku 1 nmocaaku. MeTonbl KOHTPOJIS pa3MepOB LIUIMHAPUYECKUX U3/IETUN;
14. Pacuer MOAIIUITHUKOB KQUEHUSI.

O 03O L B~ Wi

3.5 Koncyabranumn

AyoumopHvie KOHCYAbMauuy no Kypcogomy npoekmy/pabome (KIIP)

1. oOmwmii pacyer nmpuBoaa
2. 3CKH3HOE KOHCTPYHPOBAHHUE BAJIOB.



YCTaHOBKA U pPacyeT MOAMIUITHUKOB.
KoncynpraTtanus no KII

Koncynpratanus no KII

MPOEKTUPOBaHUE MY(PT. BEIOOP MY(T IO KaTajaory

©o ok w

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
6 Cemectp

Kypcosoii npoext (KII)

Tewmsr:

- [IpuBon kanana

- [IpuBoA K LIEMHOM pelIeTKe KOTia

- [IprBOI AMCKOBOTO MBUICTIUTATEIS

- [IpuBox K 3a1BHIKKE

- [IpuBox K CKpeOKOBOMY YCTPOWCTBY PACIIBUTU "TEIBHON CYIIUIKU

- [IpuBox enHOro ToJIKaTesns CyIWIbHOMN Ieun

- [IpuBOI K IIapOBOH yIiIepa3MOIbHON MEIbHULE

I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA

Henens 1-4 5-10 |11-12 | 13- 14 | 3auerHas
Paznmen 1 2 3 4 3amuTa
KypCOBOTO KypCOBOTO
MIPOEKTa MIPOCKTA
O6bem 20 25 30 25 -

pazzena, %

Beimonaennsnii | 20 45 75 100 -

00beM

HaApaCTAIOIIUM

urorom, %

Howmep paspena | Pasnen kypcoBoro npoekra

1 OO0muii pacyeT NpUBOJA, pacyeT repeayl peayKTopa.
2 KoHncTpyrnpoBanue u pacuer BajioB.

3 YTouHeHHas 3CKU3HAs KOMIIOHOBKA.

4 Paboune yepTexH.




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armaHupOBaHHBIC PE3YIbTAThl 00YUCHUS IO TUCITUTUINHE
(B COOTBETCTBHH C pazjaesioM 1)

Koarnl
WHJIUKAaTOPOB

Howmep paznena
JTUCIUIUTUHBI (B
COOTBETCTBHUU C 11.3.1)

1]/2]3[4]5]6

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHHUE)

3HATE:

OCHOBHBIC I'PYIIIIbI I[CTaJIef/’I U MCXaHU3MOB, UCIIOJIb3YCMbIX
B DHCPIr¢THYCCKOM MAallIMHOCTPOCHHHU.

N-3omnk-1

TectupoBanue/CoenuHeHUS

WMCTOYHUKU HAYYHO-TEXHUUECKON HHPOPMAIIIH I10
CTaHJAPTHBIM U TUIIOBBIM JETAJSAM, UCIIOJIb3YEMBIM B
SHEPreTUYECKOM MAIIMHOCTPOEHUH.

N/I-3omk-1

TectupoBanue/Ilepenaun

MaTepuasbl, IpUMEHseMbIe ISl IeTaleld MallllH,
HCIIOJIB3YEMBIX B SHEPTETHUYECKOM MAIIMHOCTPOCHHUH, UX
KJIacCCU(UKALIUIO U MAPKUPOBKY.

N-3omk-1

Tectupoanue/Baib

MCTObI IIPOCKTHPOBAHNA, TOM YUCJIC C UCIIOJIb30BAHUCM
CpCACTB aBTOMATU3allN IMTPOCKTUPOBAHUA.

N-3omnk-1

Tectupopanue/I loammmanku

YMeTh:

OCYILIECTBIIATh MPOEKTUPOBAHNE TEXHUUECKUX CUCTEM C
nocyeIyomuM opopMIIEHHEM YepTekell B COOTBETCTBUU C
TpeOOBaHUSIMHU CTaH/1apTOB.

N/I-3omk-1

Tectuposanue/[logmmmnanKu

000CHOBaHHO BH6I/IpaTB MaTCpHraJIbl AJIsI OCHOBHBIX I'PYIIIT
zleTaneﬁ U MCXaHHU3MOB, NUCITIOJIE3YEMBIX B SHCPICTUICCKOM
MalIMHOCTPOCHUMU.

N-3omk-1

TectupoBanue/B3zanmozaMeHseMOCTb.
TexHu4eckne N3MEpEHHUsL.

OCYILIECTBIISATh MOUCK B UCTOUHUKAX HAYYHO-TEXHUYECKOU
uHGOpMaIUU U TPOBOUTH MOAOOP CTAaHAAPTHBIX U
TUIIOBBIX JIETaJleH, UCIIOIB3YEMBIX B DHEPI€TUUECKOM
MalIMHOCTPOEHUH.

N/I-3omk-1

TectupoBanue/My¢ bl

IMPOBOAWUTE MPOCKTUPOBOYHEIC U ITPOBEPOUYHBIC PACUCTBL
AJIs1 OCHOBHBIX I'PYIIIT ,[[eTaHefI 1 MCXaHH3MOB,
HCITIOJIB3YEMBIX B OHCPICTHICCKOM MAIlIMHOCTPOCHUH.

N/I-3omk-1

Tectupoanue/Baibl

TectupoBanue/Ilepenaun
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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
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Bainbr (TectupoBanue)
2. Bzaumozamensiemocts. Texandeckue nzmepenus. (TectupoBanmue)
3. Mydtsl (TectupoBanue)
4. Ilepenauu (TectupoBanue)
5. Honmunuauku (TectupoBaHue)
6. Coenunenus (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOT'O MPOEKTA SIBJISIETCS IPHIIOKEHNEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nob)
OueHka OmNpenemnsieTcs MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxenunem o OamibHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

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

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 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. Yepuunesckuii /1. B.- "JleTanu MamuH u OCHOBBI KOHCTpYyHUpOBaHus'", (2-€ U31., UCHp. U JOIL.),
W3narensctBo: "MammHoctpoenue", Mocksa, 2012 - (672 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=5806;

3. etanu mamvH. ATiac KOHCTPYKIHH : ydeOHOE MocoOue M1l MaITMHOCTPOUTETHHBIX
cnenuansHocTe By30B / B. H. benses, [u np.] ; Pen. 1. H. Pemeros . — 4-e u3n., nepepad. u 101 . —
M. : MammmHocTpoenue, 1979 . — 367 c..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0opUCHBIX MPOTrpamM.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
2. Hayunas sjekTpoHHasi 6udamorexka - https://elibrary.ru/
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
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 aynuropun, OcHamenne
HAHMMEHOBaHHe
YueOubie aynuropuu i | JK-120, MammHHbINH cepBep, KOHJAUITMOHEP
MPOBEACHUS JICKIMOHHBIX 3an MBI]

3aHATUH U TEKYIIEro
KOHTPOJIS

b-200, JIekuuonnas
yueOHast ayJIUTOpHUs

napTa co ckambel, TpuOyHa, mkad as
XpaHEHUs UHBEHTAps, JOCKa MEJIOBasd,
KOJIOHKH 3BYKOBBIE, MYJIbTUMEAUIMHBIN
IIPOEKTOP, IKPaH, KOJIOHKH, KOMIIBIOTED
MIEPCOHAJIbHBIN

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS ITPAKTUYECKUX
3ansatui, KP u KII

K-120, MammHHBIH

cepBep, KOHAULIUOHED

3an MBI]
3-407/3, CTeJIaX, CTOJ IPernoaBares, CTol, CTy,
KomnsrorepHslii MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, JOCKa

kiacc kag. "UTHO"

MapKepHasi, KOMIIBIOTEP IEPCOHAIbHBIN,
KOHIUIIOHED

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATHH

3-407/3,
KommnsrorepHslii
kiacc kag. "UTHO"

CTeJUIaX, CTOJI IPEroaaBaTes, CTOJ, CTy,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPaH, JOCKA
MapKepHasi, KOMIBIOTEP EPCOHAIBHBIMN,
KOHIUIIMOHED

VY4ebHble ayTUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI]
3-407/3, CTeJIaX, CTOJ IPernojaBaress, CTo, CTy,
KommnsrorepHslii MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, JOCKa

kiacc kag. "UTHO"

MapKepHasi, KOMIIbIOTEP NIEPCOHAIbHBIN,
KOHIUIIOHED

ITomemenus mis M-411/1, CTOJI, CTYJI, AOCKa MEJoBas,
CaMOCTOSITENIbHOM pabOThI KomnsrorepHslii MYJIbTUMEANIHBIA TPOEKTOP, KOMITBIOTED
KJ1acc NIEPCOHATILHBIN
ITomemenus nns M-423/1, CTYJ1, CTOJI TUCbMEHHBIN
KOHCYJIbTUPOBAHUS Aymutopus kad.
HHTH

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

M-407/1, Kimagosast

CTEJUIaX I XpaHEHUS] UHBEHTApPS, CTEIUIAX
JUIsl XpaHEHUs] KHUT, UHBEHTAph
CHEeUaIN3HPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MexaHuka

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

[Tepenaun (TecTupoBanue)
Banel (TectupoBanue)
[Togmmmanku (TecTupoBanme)
Coenunenus (TectupoBanue)
B3anmo3zamensiemocts. Texundyeckue uzmepenus. (TectupoBanue)
Mydtsl (TecTupoBanue)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Hnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 8 10 | 12 | 13 | 14
KM:
1 [Tepenaun
1.1 Ilepenaumn + + +
2 Bainr
2.1 Bassl + + +
3 IMoamumankn
3.1 [Moamunuuku + + + +
4 Coenunenust
4.1 CoennHeHus + + + + +
5 B3aumMoszamenseMocTh. TexHuueckue
U3MEpEHHUS.
51 BzaumosamenseMocTs. TeXHHUECKHE + +
U3MEpEHHUS.
6 MydTs
6.1 MydTs + + + +
Bec KM, %: | 20 20 15 15 15 15

14




IIpuioxenue b

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

MexaHuka

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJsS YCIEeBAeMOCTH MO KypCOBOMY
NMPOEKTY:

KM-1

KM-2
KM-3
KM-4

«KuHeMaTnueckuil ¥ CWIIOBOM pacueT cxemsl IpuBoAa. [IpoekTHpOBOYHBIN U IPOBEPOYHBIN
pacueT MEXaHUYECKOU Ieperadmny»

«Pacuer noJmMIHUKOB, BAJIOB, COCIMHEHUN. Y IPOLIEHHAS 3CKU3HAs] KOMIIOHOBKa)
«YTOYHEHHAs ICKU3HAsA KOMIIOHOBKa

«Paboune yepTexu neTanei, 4epTex y3ay

Bujx npome:xxyTouHoii arrecranmuu — 3amura KI1.

Wnnexc KM- | KM- | KM- | KM-
Howmep Pa3nen kypcoBoro mpoekta/KypcoBoi KM: 1 2 3 4
paszena paboThl Henens 4 10 12 14
KM:
1 OO0muit pacueT NpUBO/A, pacueT nepeaadn peayKTopa. +
2 KoHcTpynpoBanue u pacuer BajoB. +
3 YTO4YHEHHAs 3CKU3HAS KOMITOHOBKA. +
4 PabGoune ueprexmu. +
Bec KM, %: | 20 25 30 25
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