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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanue o6pa3zoBaTeibHOI NporpaMMsbl. MHKHHHUPHHT B CHCTEMAX 3JIEKTPOCHAOKEHH S
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BO3/1YIIHBIE U KABEJIBHBIE JIMHUU CUCTEM

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B2.4.02
TJIaHy:
TpynoeMKkocTh B 3a4eTHBIX
py 3 cemectp - 5;
eTMHHIIAX:
Yacos (Bcero) no yueoHom
( ) noy y 180 yacos

TJIaHy:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 3 cemectp - 32 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 3 cemecTp - 16 yacoB;
CamocTrosiTesibHasi padoTa 3 cemecTp - 95,4 yaca;

B ToM unciie Ha KII/KP 3 cemectp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 3 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 3 cemectp - 0,3 yaca;

3auer ¢ OlEeHKO¥ 3 cemectp - 0,3 yaca;

Bcero - (0,6 yaca
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilesb ocBOeHHS] TUCHMIIMHBI. HM3Y4€HUE KOHCTPYKTUBHOW 4acTH BO3AYLIHBIX M KaOelIbHBIX
JIMHUH 3JIEKTPOIIepeaut, METOJ0OB MEXaHUYECKOTO pacyeTa IpOBOJOB, TPOCOB, JIMHEWHBIX U30JIATOPOB U
METO/I0B TEIJIOBOTO pacueTa KaOeJIbHbIX JIMHUM JIeKTponepeaayHn.

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHUEC KOHCTPYKTUBHBIX 3JIECMCHTOB BO3JYIIHBIX U KaOeJbHBIX HHHHﬁ, X Ha3HAYCHUA U
MaTCpuaJIOB, IPUMCHACMBIX ITPU UX U3TOTOBJICHUU,
- OCBOCHHE OCHOBHBIX HOPMATHBHBIX COYETAaHUU KIMMaTHYCCKUX YCHOBHﬁ, IIpU KOTOPbIX
PCKOMCHAYCTCA BBIIIOJIHATD MEXaHUYECKUH pacycT 3JICMCHTOB KOHCTPYKIIMU BO3AYIIHBIX JIMHUH

OJICKTpoIepEaaiun,

- UIBYUCHUC MATCMAaTUUCCKUX Moz[enef/i COCTOSAHUA ITPOBOAOB, TPOCOB U JIMHEWHBIX H30JIATOPOB
nona BO3I[€I>10TBPICM BHCIIHUX HArpy3okK;

- OBJIAAICHUC MTPAKTUYCCKUMHU METOJaMH MCXaHUYCCKOT'O pacucTa MpoBOAOB, TPOCOB U JIMHEMHBIX
H30JIATOPOB, IPUMCHACMBIMU IIPU ITPOCKTUPOBAHUU KOHCTPYKTHBHOﬁ YaCTHU BO3AYIIHBIX JIMHAHN

SJICKTpOINCpCaain,

- U3YUCHHUC MCTOJOB OLCHKHU TCIIJIOBOI'O COCTOAHUSA KaOeJIbHBIX JIMHUN QJICKTpOoIICpCaain,

IIPOJIOKEHHBIX B TPAHILIEE;

- pa3BUTHC HABBIKOB IIPMHUMATL U 000CHOBBIBATh TEXHUYECKUE PECIICHUA ITPH ITPOCKTHUPOBAHUN

3JICMCHTOB KOHCTPYKIMH BO3YIIHBIX JIMHUMN OJICKTpOICpCaavu.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TIK-1 Cnocoben
y4acTBOBATh B YIPABJICHUU
MMPOCKTaMU CUCTEM
ANEKTPOCHAOKEHUS
00BEKTOB

N-1nk-1 @opmynupyer
TEXHUUYECKOE 3aJaHUe Is
MPOEKTHUPOBAHUS CHCTEMBI
ANEKTPOCHAOKEHHS 00BEKTa

3HATh:

- OCHOBHBIE KOHCTPYKTHBHBIC JJICMCHTBI
BO3YIITHBIX ¥ KaOETbHBIX IMHUHN
AJIEKTpOTIepEeIau, UX BHIIBI, MAaTCPUAITBI
W3TOTOBJICHHS M TEXHOJIOTHIO BBITIOTHEHUS
MOHTaXHBIX PaboT.

[TK-1 Cniocoben
y4acTBOBATh B YIIPABICHUU
MMPOCKTaMU CUCTEM
ANEKTPOCHAOKEHUS
00BEKTOB

NJI-2mk-1 Pa3pabaTeiBaet
KOMITPOMHUCCHBIEC BapHAHTHI
CTPYKTYPHBIX CXEM CHCTEMBI
AIIEKTPOCHAOKEHHS 00bEKTa

3HATh:

- CTaTHYECKHE U INHAMUYECKUE BHEIITHUE
BO3JICUCTBHS Ha DJIEMEHTHI KOHCTPYKIIUHU
BO3JIYIIHBIX JIMHUM 3JIEKTpOIEPEIayH,
OCHOBHBIE HOPMATUBHBIE COYETAHUS
KJINMAaTHYECKUX YCJIIOBHM, IPUHUMAEMBIE
IIPU MEXAHUYECKUX pacyeTax.

ITK-1 Crocoben
y4acTBOBAThb B YIIPaBICHUU
MPOCKTAMH CUCTEM
3JIEKTPOCHAOKEHUS
00BEKTOB

NJI-3nk-1 Berbupaer
AIEKTPOOOOPYIOBAHUE JIJISI
IPOEKTOB CUCTEM
AIEKTPOCHAOKEHUS 00BEKTa

YMETh:
- IPOU3BOJIUTH OLIEHKY YCIIOBHUH U

TEXHUYCCKHUX ITapaMETPOB pa3JINIHbIX
KOHCTPYKTUBHBIX 3JICMCHTOB B IIPOLCCCC
OKCILTyaTallui BO3AYUIHBIX 1 KaOeJIbHBIX
JIMHUH QJICKTPOIICPCHAAYN.

IIK-1 Cnocoben
y4acCTBOBATh B YIIPABICHUU
NPOCKTAMHU CHCTEM
AJIEKTPOCHAOKEHUS
00BEKTOB

N/I-5nk-1 YuacTByer B
YIIPAaBJICHUH Pa3BUTHEM
CHCTEM DJIEKTPOCHA0KECHUSI
o0BekTa

YMETB:
- IPUHUMATh U 0OOCHOBBIBATh

TEXHUYECKHUE PELICHUS TTPU
MIPOEKTUPOBAHUH DJIEMEHTOB KOHCTPYKIIUU
BO3YIIHBIX JUHUAN 3JIEKTPONEPEIAUH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Wmxunupunr B cucremax siekTpocHaOxenus (mamnee — OINIOII), manpanenus moaroroku 13.04.02
DJEeKTpOdHEPreTHKA U AIIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHUs: BhICIIEe 00pa30BaHUE - MAaTUCTpaTypa.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCLHITIMHBI, HEOOXOIUMBI IIPH BHITTOTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pasnensr/TeMsl

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

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOIHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Boznyminas nuaus 12 3 4 - - - - - - - 8 - Camocmoamenvnoe uzyuenue
JIEKTpOIIepeiaut U ee meopemuuecko2o mamepuana: VIsyaenue
KOHCTPYKTUBHBIE JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
3JIEMEHTBI "BozmymiHas IUHUS 3NEeKTponepeayn U ee
11 BosnymHas nunus 12 4 - - - - - - - 8 - KOHCTPYKTUBHBIE 3JIEMEHTH!"
JIEKTpOIIepeiaut U ee H3yuenue mamepuanoe 1umepamypHbix
KOHCTPYKTUBHBIE UCIOYHUKOG:
3JIEMEHTBI [4], cTp. 781-794
[5], § 8.4-8.9
2 Brenrane 12 4 - - - - - - - 8 - CamocmosamensbHoe usyuenue
aTMoc(epHbIe meopemuyueckoz0 mamepuana: Vzyaenne
BO3JICHCTBYSI HA JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
BO3IyLLHYIO JINHUIO. "BHewHue atMoc(epHbie BO3JEHCTBHS Ha
HopmaTuBHbIe BO3/IyLIHYIO JUHHUIO. HOpMaTuBHBIE coYeTaHus
COYeTaHus KIIMMaTHYeCKUX yCIOBHMH"
KJIMMaTH4YeCKUX H3yuenue mamepuanog 1umepamypHbix
yCJIOBUI UCHIOUHUKOG:
2.1 Buemnue 12 4 - - - - - - - 8 - [1], cTp. 20-41
aTMocQepHbIe [3],m 2.5
BO3JICUCTBUS Ha [5], § 8.2
BO3/IyLIHYIO JTMHUIO.
HopmartuBHbIE
coYeTaHus
KIIMMaTHIECKUX
yCIOBHH
3 MexaHUYEeCKHUi pacueT 28 6 - 8 - - - - - 14 - Camocmoamenvnoe usyuenue

MIPOBOJIOB IO METOAY
JTOTTYCKaeMBbIX

meopemuueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"MexaHU4YeCKU pacyeT MPOBOJOB 110 METOIY

HaIPSKEHUN.
VY nenbHbie JIOIyCKaeMbIX HalpsKEHUM. Y IeJIbHbIE
MEXaHUYECKHUe MEXaHWYeCKUE Harpy3Ku. DKBUBaJICHTHbIC
Harpysku. pacdeTHbIE TapaMeTphl CTAICATIOMIHHEBBIX
DKBUBAJIEHTHLIE mpoBo0B"
pacdeTHbIe TapaMeTpsl H3yuenue mamepuanog 1umepamypHbix
CTaJICaTIOMUHHECBBIX UCIOYHUKOG:
TIPOBOJIOB [1], cTp. 4-34
3.1 Mexannueckuii pacdet 28 14 [3],m. 2.5
MPOBOJIOB [0 METOY [4], cTp. 795-802, cTp. 796-799
JIOITyCKAaeMBIX [6], cTp. 111-150
HaIPSKEHUN.
Y nenbHble
MEXaHHUYCCKUC
Harpy3KH.
DKBUBaJICHTHbIE
pacdeTHbIe TapaMeTpsl
CTaJICaTIOMUHHCBBIX
MPOBOJIOB
4 YpaBHEHUS KPUBOU 16 10 CamocmosamensHoe usyuenue
MIPOBHCAHUS U (HPU3HKO- meopemuyueckoz0 mamepuana: Vzyaenne
MEXaHN4YECKOT0 JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
COCTOSIHUS IIPOBOJIA. "VpaBHEHHs KPUBOW IPOBUCAHUS U (PU3HKO-
MeTo] KpUTHUECKHX MEXaHHYECKOT0 COCTOSIHUS MPOoBOAa. MeTron
IIPOJIETOB KPUTHYECKHX MPOJIETOB"
4.1 YpaBHEHUS KpUBOH 16 10 H3yuenue mamepuanog 1umepamypHsix
MPOBHCAHUS U (HPU3UKO- UCHIOUHUKOB:
MEXaHHYECKOTO [1], ctp. 56-72
COCTOSIHUS [TPOBOJIA. [5], § 8.3,8.4
MeTo KPUTHUECKUX
MPOJIETOB
5 YcnoBust HanOOJBIIETo 18 8 Camocmoamensroe usyuenue

MPOBHUCAHUS IPOBOJIA U
rabapuTHBIN MpoJeT
BO3JIYILIHOM JTUHUU.

PaccranoBka
MIPOMEXYTOYHBIX OTIOP
110 Tpacce BO31YILIHOM

JTUHUHT

meopemuueckozo manepuana: Nzyuenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery

"V cnoBust HAaMOOIBIIETO TPOBUCAHMS TIPOBOJIA
1 rabapUTHBIN MPOJIET BO3LYIIHOM JIMHUH.
PaccTanoBka MpOMEXYTOYHBIX OIOP IO TPacce
BO3IYIITHOW JIMHUH dJIEKTponepenaqn"
H3yuenue mamepuanos numepamypHsix
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QJICKTponepcaavin

UCHOUYHUKO6:

5.1 | YcioBust HaUOOIBIIETO 18 8 [1], ctp. 78-100
MPOBHCAHUS NPOBOJA U
rabapuTHBII MpoJieT
BO3JYILIHOM JIMHUHU.
PaccranoBka
MIPOMEXXYTOUYHBIX OTIOP
10 Tpacce BO3AYLIHOM
JIVHUH
IEKTpOnepeIadn
6 Mexannueckuii pacaet 24 14 CamocmoamensHoe usyuenue
MPOBOJIOB B meopemuuecko20 mamepuana: VIsyaenue
AQHKEPOBaHHOM JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
yuactke. Pacuer "MexaHHUeCKHUIl pacueT IPOBOJIOB B
MPOBOJIa B aBApPUIHOM aHKepOBAaHHOM y4acTke. Pacuer npoBoza B
pexume paboTHI. aBapuUitHOM pexuMe paboTsl. MOHTax
MoHTaXX IpPOBOJIOB U IIPOBOJIOB U TPOCOB"
TPOCOB H3yuenue mamepuanog 1umepamypHbix
6.1 | Mexanndeckuii pacuer 24 14 UCHIOYUHUKOG:
TIPOBOJIOB B [1], cTp. 112-185
AHKEPOBaHHOM [4], cTp. 800-802, cTp. 810-811
yuactke. Pacuer
MPOBO/IA B ABapUHHOM
pexxume paboTHI.
MoHTax npoBOIOB U
TPOCOB
7 Bri6op THna u 10 6 Camocmosamenvnoe usyuenue
KOJIMYeCTBa meopemuueck02o mamepuana: VIsyaenue
H30JISITOPOB JIJIst JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
NOAJEP/KUBAIOLIUX U "Br160op THIIA ¥ KOJIMYECTBA U30JISATOPOB IS
HaTSDKHBIX THPILSTH] TIOJI/ICP )KUBAIOIINX U HATSDKHBIX TUPIISTHA"
7.1 Bri6op tuna u 10 6 H3yuenue mamepuanog 1umepamypHsix
KOJIMYECTBa UCIOYHUKOG:
H30JIATOPOB IS [3],m. 2.5
MOAAEPKUBAOLIIUX U [5], § 8.14
HaTSDKHBIX THPILSTH]
8 OCHOBHBIE CBEJICHUS O 11.7 5.7 Camocmoamenvnoe usyuenue
BU/IAX, meopemuueckozo mamepuana: VIsyaenue
KOHCTPYKTUBHOM JIOTIOJIHUTEJIPHOTO MaTepHaa 1o pasjieny
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HCITOTHEHHH, CIIOCO00B
MPOKJIAJKUA KaOeIbHBIX
JIMHUN
ANIEKTpOIepeIadn

8.1

OCHOBHEBIE CBEIAECHHS O
BHUAX,
KOHCTPYKTUBHOM
HCIIOJIHEHUH, CIIOCO00B
MIPOKJIAIKN KaOeTbHBIX
JIMHAHA
3JIEKTpOIepeIaun

11.7

5.7

"OCHOBHBIE CBEJICHHUS O BHIAX,
KOHCTPYKTUBHOM HUCIIOJIHCHHUH, CIIOCOO0B
MPOKJIAIKN KaOCIbHBIX THHUN
aneKTponepenayn”

Hzyuenue mamepuanos iumepamypHslx
UCHMOYUHUKOB:

[2], cTp. 5-21
[3],m. 2.3

O1eHKa TEII0BOI0
COCTOSIHUS KaOCIbHBIX
JIMHUN
AJIEKTPOTICpEeIaur B
yCTaHOBI/IBHIeMCSI
pexuMe paboThl IpH
MIPOKJIAIKE B TPAHIIIEE

12

Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"OneHKa TEIIOBOTO COCTOSIHUS KaOEIbHBIX
JIMHUH 3JIEKTPOIIepelaui B yCTAHOBHBLIEMCSI
pexxume paboThl IpU MPOKIa ke B TpaHuiee"
H3yuenue mamepuanos numepamypHsix

9.1

Or11eHKa TETII0BOTO
COCTOSIHUS KaOeThHBIX
JIMHUAN
JJIEKTPOTIepeadH B
YCTaHOBHBIIEMCS
pexume paboThI TIpH
MIPOKJIAJIKE B TPAHIIIEe

12

UCMOUYHUKO6.

[2], cTp. 22-55

3adeT ¢ OLEHKOI

0.3

0.3

Kypcogast pabora (KP)

36.0

16

0.3

15.7

Bcero 3a cemecTp

180.0

32

32

16

0.6

95.4

Hroro 3a cemecTp

180.0

32

32

16

4

0.6

95.4

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bo3oywnas aunus snexkmponepeoayu u ee KOHCMPYKMUSHbLE dNeMEeHbl

1.1. Bo3aymiHas JIMHUSA 3IEKTPOIEepelaun U €€ KOHCTPYKTHUBHBIE 3JIEMEHTHI

OOmass xapakTepUCTHMKAa BO3AYLIHBIX JIMHUM 3JekTporepenadd. BosaymHele aMHUH
JJIEKTpOIIEpejaud € HEU30JIMPOBAHHBIMU, HW30JUPOBAHHBIMM M 3allUILEHHBIMU IPOBOJAMH.
Obnacti WX TpUMEHEHHS W KiIacCHUKAIMS IO 4YUCTy TpexdasHbix neneil. OCHOBHBIE U
JIONIOJIHUTEbHbIE ~ KOHCTPYKTUBHBIE ~ 3JEMEHThl  BO3AYUIHBIX  JIMHUM  3JEKTpONeperayH.
[IpoMexyTOUHbIE M aHKEpPHbIE TIPYyNIbl ONOP M ONOPbl CHEHUAIBHOIO THUHA (YIJIOBBIE,
OTBETBUTEIIbHBIE, TPAHCHO3MLMOHHbIE M 1p.). Kiaccupukanus omnop Mo KOHCTPYKTHBHOMY
VCIIOJHEHUIO U MaTepuaiy HU3roToBiieHUs. OCHOBHbBIE JOCTOMHCTBA M HEAOCTATKU JEPEBSHHBIX,
XKeNe300€TOHHBIX M METaJIMYeCKuX omop. MeToabl MX H3rOTOBIIEHMs, MOHTaxa M 00JacTu
npuMeHeHns. CoBpeMEeHHbIE MHOTOTpaHHBIE OMOpPHI. BBIOOp Mapok MPOBOMOB IS BO3AYIIHBIX
JUHUR snekTponepenadd. TpeOoBaHMs, NpeabsBIsSeMble K MaTepualy HX H3TOTOBIICHUS.
Knaccugukanuss mpoBOIOB N0 KOHCTPYKTHBHOMY HCIIOJHEHHMIO, MaTE€pHUaly HW3TOTOBICHUS U
CTOMKOCTH K Koppo3uu. OOjacTé NPUMEHEHUs IPOBOJIOB pAa3IMYHbIX Mapok. TexXHUYecKue
OrpaHMYEHUs] HAa MUHUMAIbHO [OIYCTHUMbIE CEYEHHs M JAuaMeTpbl IpoBoaoB. [IpoBoga
HOBBIIIEHHON MPOMYCKHON CIIOCOOHOCTH. JJOCTOMHCTBA U HEIOCTATKU COBPEMEHHBIX KOMITAKTHBIX
U BBICOKOTEMIIEPATYPHBIX MPOBOJOB (TpocoB). OOOCHOBaHME WX PAIMOHAIBHOTO MPUMEHEHHS.
OCHOBHBIE TpYMNIBl H30JIATOPOB: TMOABECHbIE M IUThIpeBble. Kiaccupukamus H30JATOPOB 110
KOHCTPYKTUBHOMY HCIIOJHEHHUIO U HM30JIILMOHHOMY Marepuany. VX IOCTOMHCTBAa M HEIOCTATKH,
o0nacTd HpUMEHeHHs M MapKupoBka. COBpeMEHHbIE IOJUMEpPHbIE U JUIMHHOCTEP)KHEBBIE
dapdopoBsle u3onATOpHL. JIMHEHHas apmarypa U ee KilacCH(UKanuMs 10 Ha3HAYCHUIO:
HOJ/ICP)KUBAIOIINE U HATSIKHBIE 3aKUMBI; CIIETIHAs, COEJMHUTENbHAas M 3alllUTHAs apMmarypa.
CoBpemeHHast apMaTypa cnupaipHOro tumna. CrnocoObl 3aKpeIIeHHs] ONop B I'PYHTE Pa3Iu4HON
CTpYKTYpbl. OCHOBHBIE THUNBI (YHIAMEHTOB M KOHCTPYKIMH 3aKpeIUIeHMH B TpyHTe
METAJIINYECKHX, JKETI€300€TOHHBIX U JIEPEBSIHHBIX OIIOP..

2. Brnewmnue ammocd)eprle 6030€elCcmeus Ha 6030V1/MHVIO JUHUIO. HODMGmuGHbl@ covemanuA
KiumamudeckKux VCJZOGI/HZ

2.1. Buemnue atMochepHbie BO3JCHCTBIS Ha BO3AYIIHYIO TWHUIO. HOpMaTHBHBIE coueTaHUs
KIINMMAaTU4YCCKUX YCJ'IOBI/If/'I

AHann3 BHEHNIHUX aTMOC(EpPHBIX BO3JCUCTBUN Ha BO3AYIIHYIO JIMHHUIO JJEKTPOINEpEeaayu.
VYcnoBuss 00pa3oBaHUsl PA3IMYHBIX BHUJIOB TOJIOJEIHO-U3MOPO3EBBIX OTIIOKCHHH Ha TPOBOJAX
(Tpocax) U CcTeNeHb UX BIMSHHS Ha MEXaHUYECKYIO0 MpoYHOoCTh. HalmroneHne 3a HHTEHCHBHOCTHIO
roJiojieIo00pa3oBaHusl W BEPOSTHOCTHO-CTATUCTHYCCKHIA Yy4eT JJAaHHBIX Ha METCOCTaHITUSX.
PaiionnpoBanmne teppuropun Poccum mo HOpPMAaTHUBHOHM TONIIMHE CTEHKH Tonojena. DakTopsl,
BIIUAIOIINC Ha HNHTCHCUBHOCTH 06J'I€I[€H€HI/I$I IMPOBOOB. BeTpOBI:vle BOSHCﬁCTBHﬂ Ha
KOHCTPYKTUBHBIE  OJJI€MEHTHl  BO3AYIIHOW JMHUHM  d3JeKTpornepenaun. HalOmronmenue 3a
MHTEHCHBHOCTBIO BETPOBOI'O BO3JECHCTBUS HA METEOCTaHIMAX. PallOHMpoOBaHWE TEPPUTOPHH
Poccun mo HOpMAaTHBHOMY BETPOBOMY JaBJieHHIO. (DakTOphI, BIHUSIONME HA WHTECHCHUBHOCTH
BETPOBBIX Harpy3ok. /luHamuueckune BeTpoBbie Bo3eicTBUs. Hanbomnee pacnpocTpaHeHHbBIE BUIBI
Kosie0aHuil MPOBOIOB, BHI3BIBAEMBIE JICHCTBHEM BETpa: D0J0BA BUOpaIMs; cyOKoIeOaHus; IIIsCKA.
MexaHu3Mbl pa3BUTHS 3TUX KoJeOaHWH M MX XapakrepucTuka. OCHOBHBIE CPEJCTBA 3aIIUTHI OT
BETPOBBIX KOJIEOAHUI U MACCUBHBIE Mepbl O0OPHObI. KOHCTPYKIIMK COBPEMEHHBIX OTEUECTBEHHBIX U
3apyOeXHBIX racuTesel BUOpaluu, pacnopoK-racuTenei, Mexxypa3HbIX U30JUPYIOIINX PACIOPOK
U TacuTeled TUIACKH. OJeKTpudeckas IUIaBKa Trojojiefa. BrusHue W3MEHEHUW TeMIepaTyphl
BO3/lyXa Ha pabory mpoBojoB. OOpaboTKa 3aperuCTPUPOBAHHBIX JAHHBIX HAa METEOCTAHIIMSIX H
oTpesieNieHue XapaKTepHBIX 3HAuUeHU TeMmreparypbl. HopMaTHBHBIE COYETaHUS KIMMATHUYECKUX
YCIIOBUH IS MEXaHHYECKOTO pacdera MPOBOJOB B HOPMAIBHOM M aBApPHMHOM PEXKHMAX PaOOTHI
BO3YIITHOW JTMHHUH JJIEKTPONEPEIayH.
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3. Mexanuueckuil pacuem npoeo0dos8 no Memooy 0onycKaemvix Hanpsiocenull. Yoenvuvie
MexaHuyecKkue Hazpy3ku. IKGUSAIEHIMHbLE PacyemHuble Napamempovl CMAleaIiOMUHUEEbIX NPOB000E

3.1. MexaHuueckuii pacueT MpoBOJIOB 10 METOY JOIYCKAaEMbIX HAIPSUKEHUH. Y IebHbIE
MEXAHUYECKUE HArpy3KU. DKBUBAJICHTHBIE PACUETHBIC TAPAMETPBI CTAJICATIOMUHUEBBIX ITPOBOIOB

OcCHOBHBIE = TIOJIOKEHUSI ~ MEXAHMYECKOTO  pacyera  IIPOBOJAOB  BO3JAYLIHBIX  JIMHUH
anekTponepenaun. Hopmupyemble 3HaueHHs  JOINYCTUMBIX  MEXAHUYECKUX  HANPSHKCHUM.
TpeboBanusi, MpeabsBIsieMble K HAUMEHBIINM PACCTOSHHUSM IO BEPTHKAIU OT IPOBOAOB O
IIOBEPXHOCTU 3€MJIM M IIEPECEKAEMbIX OOBEKTOB, BaXKHbIE JI OOecHeueHHs] HalleKHOH paboThl
BO3JYIIHOW JIMHUM D3JIEKTpOIEpEeNaun. Y IelIbHblE MEXAHMYECKUE HArpy3Kd Ha IMpOBOAA OT MX
COOCTBEHHOM Macchl, Macchl Tojojiefla U JaBJIEHUS BETpPa, COOTBETCTBYIOIME HOPMATHUBHBIM
COYETAaHUSIM KIMMAaTU4YeCKHX YycinoBuidl. OmpenereHne HauOONbIICH MEXaHHMYECKOW Harpys3KH.
DU3NKO-MEXaHNYECKUE XAPAKTEPUCTUKH IIPOBOJIOK M IPOBOJOB, IIOJy4aeMble IIPU HCIBITAHUAX
0o0pa3LoB Ha pacTshkeHue. TekydecTb M MOJ3y4ecTb MeETalloB. B3aumopelcTBue pasHOPOAHBIX
METAJIJIOB B KOHCTPYKLUHU [IPOBOJA IIPH TEMIIEpAaTypax, OTIMYHBIX OT TEMIIEPATYPbl U3TOTOBJICHHUS.
OKBUBaJIEHTHbIE PACUETHBIE ITapaMETPhI CTATIECATIOMUHUEBBIX ITPOBOJIOB..

4. YI%I@H@HM}Z KDM@OZZ nposucarusd u d)u3ul<o-MexaHuquKoeo COCMOAHRUA npoeoda. Memoo
Kpumu4eckKux npojiemoes

4.1. YpaBHeHUs KPUBOI MPOBUCAHUS U (PU3UKO-MEXAaHHUUECKOT0 COCTOSIHUS MPoBoJia. MeToa
KPUTHYECKUX TPOJIETOB

MaremaTnueckast MOJIeib KPUBOW ITPOBUCAHUS ITPOBOJIA TPH OJJMHAKOBOM BBICOTE €0 MOABECKU
Ha COCEIHMX OINOpax. YpaBHEHHs ILEMHOW IWMHUM M mapabonbl. OO0IacTH WX TPUMEHEHHS.
@opmynbl A pacdeTra CTpesibl MpoBeca W JJIUHBI MPOBOAA. YpaBHEHUE (PHU3UKO-MEXaHUYECKOTO
COCTOSIHMSI TIpOBOJa B (OpMe 3amucu OTHOCUTENBHO HampspDKkeHuid. PelieHune HENMMHEMHOTO
yYpaBHEHUS COCTOSHMsSI MeTrooM HproToHa u ero rpaduueckas wuHTeprperanus. Meron
KPUTHYECKUX TMposieToB. BpiOOp ompenensomero mo MNPOYHOCTH MPOBOJAa HOPMATUBHOIO
coueTaHMs KIMMATHYECKUX YCIOBUI. .

3. Venosusa naubonvuwieco nposucanus npogooda u 2abapumubulii npoiem 6030VUHOU TUHUU.
Paccmanoska npomesicymounvix onop no mpacce 8030VWHOU JUHUYU dIeKmponepeoaiu

5.1. YcnoBus HauOoJBIIET0 MPOBUCAHUS MTPOBOJA U FaO0APUTHBIN POJIET BO3YITHOW JTMHUHU.
PaccTaHoBKa MPOMEKYTOUYHBIX OIIOP IO TPACCE BO3AYIIHON JIMHUH JIEKTPOIIEpEIaun

VYcnoBHasg KpuTHuUecKas TemIieparypa Bo3Ayxa (mpoBoja). BblsiBiaeHHME HOPMaTHUBHOTO
COYETaHUs! KIMMAaTUYECKUX YCIOBMH, COOTBETCTBYIOILEIO HAUOOJbIIEMY MPOBUCAHUIO MPOBOIOB.
["abapuTHBII pOJEeT BO3AYIIHON JIMHUY AJeKTponepenadyn. MeTo pacueTra rabapuTHOTO IMpoJieTa.
[TpomonbHeIA poduias Tpacchl BO3NYIIHONW JUHHUM. IlepeueHb JaHHBIX, HAHOCUMBIX Ha YEepPTEKHU
npoaosibHOro npogusd. 111abnon 11t paccTaHOBKH MTPOMEKYTOUHBIX OIOP 110 TPACCe JINHUM..

6. Mexanuueckuii pacuem npoeoc)oe 8 anxkeposannom yuacmke. Pacuem I’ZDOGOOCI 8 A8APUUHOM
pearcume Da5OI’I1bl. Moumaoic npoeodoe u mpocose

6.1. MexaHnuueckuii pacyeT poBOJIOB B AHKEPOBAHHOM y4dacTke. Pacdyer mpoBoza B aBapuitHOM
pexxumMe padoTsl. MOHTaX MPOBOJIOB U TPOCOB

MexaHuueckuil pacdeT MPOBOAOB B aHKEPOBAHHOM YYacCTKE C MPOMEXYTOYHBIMHU IPOJIETAMHU
HepaBHOM JUIMHBI. [loHATHE MPHUBEIEHHOTO IPOJIeTa AaHKEPOBAHHOIO Y4acTKa U €ro UCIOJIb30BaHUE
JUI TpUOTMKEHHOTO OIpeeNieH!s] HampsokeHMi B mpoBoaax. CTporuid mOAXoJ K pacuery
3HAYEHUI HaNpsHKEHHUs B IPOBOJE B Mpejesiax aHKEPOBAHHOTO yyacTKa. Pa3HOBbICOKas MOABECKa
IIPOBOZIOB Ha COCEIHUX omopax. Maremarnueckas MOJEIb KPUBOH NPOBUCAHMUS IPOBOAA IIpU
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pa3HOM BBICOTE €ro IOABECKHM Ha COCeNHMX omnopax. [IoHdaTrwe cTpen mpoBeca M UX pAacUETHBIE
(GopMynbl. YpaBHEHUS COCTOSHUS MPOBOJA B (JOPME 3alIUCH OTHOCUTEIBHO HANpPSKEHUH U CTpel
npoBeca. MeTopl MX aHATMTUYECKOTO M rpadudeckoro pemenus. IIpoekTupoBanne nepecedeHuit
BO3JYIUHOW JIMHUM OJIEKTPONEpPENAauYd C MHKCHEPHBIMM COOPY)KCHHMSIMH M E€CTECTBEHHBIMHU
npensATCTBUAMU. TpeOGoBaHMs, MPEeNbsIBIIEMbIC K YIIIy MEPECEYCHHs, TUILY U KOHCTPYKLIUHU OIIOP,
pPAacCTOAHUAM OT 3JEMEHTOB BO3JIyLIHOM JIMHUU J0 ONpPE/EICHHBIX YacTel nepecekaeMoro oObekra
OpU pa3IMYHbIX BHUJAX IepeceueHui. Pacuer mnpoBoja B aBapuilHOM pexuUMe paOOThI.
OnpezneneHre HaMMEHBIIETO PEAYLHUPOBAHHOIO HAIIPSDKEHUS B NPOBOJE U MPOBEPKA COOIIOACHUS
HOPMHUPYEMBIX (IIO YCJIOBHIO aBapUHHOIO PEKMMa) HAUMEHBIIUX PACCTOSHUN 10 BEPTHKAIU OT
IIPOBOZIOB 10 IIOBEPXHOCTH 3€MJIA B HACEJIEHHOW MECTHOCTH, a TaKXe [0 HEKOTOPBIX
nepeceKaeMbIX OOBEKTOB (PEIbCOB IKEJIE3HBIX JIOPOT, MPOBOAOB JHMHUN CBSI3U, TPaMBAHHBIX U
TPOJIEHOYCHBIX JTUHUI). TeXHOJOrHs BBIOJHEHNUS MOHTa)Xa MPOBOAOB. MOHTaXHbIE TAOIULBI U
MOHTa)KHbIE TPapUKH..

7. Bolibop muna u Koauyecmea u30Jamopoes 045 N000EPACUBAIOWUX U HAMANCHBIX 2UDAAHO

7.1. Bb1Oop THNa 1 KOIUYECTBA U30ISTOPOB JUIS MOAECPKUBAIOIIMX U HATSYKHBIX THUPJISIH]L

MexaHnueckuil pacueT MOAACPKUBAIOIIMX W HATSKHBIX M30JATOPOB B HOPMAJIBHOM U
aBapUHOM pEeXHME WX padOThl MO METOAY pa3pylaroImuX Harpy3ok. OrmpenerneHue THIIA |
KOJIMYECTBA H30JSTOPOB ISl INOAJEPKMUBAOIIMX UM HATSDKHBIX THUPJSHI 10 YCIOBHAM
MEXaHUYECKOHW MPOYHOCTH U CTENICHH 3arps3HEHUS aTMOC(hEpHL..

8. OcHosHble c8edeHUs 0 8U0AX, KOHCIMPYKMUBHOM UCNOJHEHUU, cnocob08 NPOKIAOKU
KabelbHbLX TUHUU 2leKmponepeoayu

8.1. OcHOBHBIE CBEICHUS O BUIaX, KOHCTPYKTUBHOM UCIIOJTHEHHUH, CIOCOOOB MPOKIIATIKU
KaOeNIbHBIX JIMHUN dJIEKTPOTIepe1aun

Kpatkass wucropuss pa3BuTHS KaOelnbHOW MpOMBIIUIEHHOCTH. (OCHOBHBIE CBEIEHUSA O
KOHCTPYKTUBHOM HCIIOJIHCHWHU OJHO- W MHOTI'OXUJIbHBIX KaOeNbHBIX JTHHUH QJICKTpOIICpCaaun C
pa3IMYHBIMM TUIAMH OCHOBHOHN wu3omisiuu. [IpenMymiecTBa M HeQOCTATKU KaOENbHBIX JIMHUN
AJIEKTPOIIEpEIaYl 0 CPABHEHHIO C BO3AYIIHBIMH. CrmOcOOBI CKPBITOM MPOKIATKH KaOeTbHBIX
JUHUHM dJeKTpornepenadn, o0NacTh WX MPUMEHEHHS, MPEUMYIIecTBa W HEIOCTaTKH: KaOelbHbIe
COOPYKEHHMs, CTaKabl, IPOKJIAJKa C IOMOIIBI0 TOPU30HTAIBLHO-HAIIPABIEHHOTO OypeHus..

9. OZ/IEHKCZ MENnI06020 COCMOAHUSA KADENbHbIX JIUHUU 9]167(77’1[?0}’161?60611{1/{ 68 YCMAHOBUBULEMCA
peawxcume Da60mbl npu npowzadke 6 mpaHuiee

9.1. OneHKa TEMIOBOIO COCTOSHUS KaOeIbHbIX JIMHUHN 3JIeKTpoInepeaun B yCTAaHOBUBIIEMCS
pexume paboThl IPH MPOKIIAJKE B TPAHIIEe

OcCHOBHBIE ~ TOJIO)KEHUS ~ TEOpUH  TemiomaccoooMmeHa,  CrocoObl  Terulonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIM, U3aydeHne. TemnoBoi 3akoH Oma JJid CTallMOHApHOTO Ipolecca
Teruonepenaund. PacueT TEIIOBBIX CONpPOTHBIEHHH KoakcuaipHOro kaOens. TemsoBas cxema
3aMEIlEeHUs] KOAKCHAJIbHOrO Kabejs IpH ero IMpoKJIaJKke B TpaHiuee. Pacuer miauTenbHO
JIOITyCTUMOT'O TOKa HAarpy3Ku / TeMmIlepaTypbl HarpeBa KaOeiabHOH JIMHUM 3JEKTpolepenadn Ipu
3aJJaHHOM TemIepaType HarpeBa OCHOBHOM M30JISIIMK Kabess / ToKa Harpy3KHu..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Pacuer ynenpHBIX MEXaHMYECKUX HArpy30K Ha MPOBOJA BO3YIIHON JIMHUU
anekTponepenaun. Iloctpoenue 3aBUCUMOCTEN CPETHEIKCIUTYATALIMIOHHOTO HATIPSIKEHMS B
MPOBOJIE OT JUTMHBI IPOJIeTa PU UCXOAHBIX HOPMATUBHBIX COUETAHUSAX KIIMMAaTHYECKIX
YCIIOBHI, COOTBETCTBYIOLINX HAaUOOJbILEH MEXaHUYECKON Harpy3Ke M HU3IIeH Temreparype
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BO3/yXa.;
2. Pacuer kpuTtHuecKux mpoJieToB. BEIOOP ompenenstoniero mo npoYHOCTH MPOBOIA
HOPMAaTHUBHOTO COYETAHUs KIIMMAaTHUYECKUX YCIIOBHIA;

3. Onpenenenre KPUTHUECKON TeMIiepaTypbl Bo3yxa (poBoja). BeisiBneHne HOPMATUBHOTO
COUYCTaHMS KIMMATUYECKUX YCIIOBUH, COOTBETCTBYIOIIETO HAMOOJIBIIEMY ITPOBUCAHUIO
poBOAOB. Brrunciaenue rabapuTHOro MpojieTa BO3AYIIHON JTUHUH SJIEKTPOIIepe1adH.
[TocTpoenue madiioHa AJis paCCTaHOBKH MPOMEKYTOUHBIX OO MO TPACCE JIMHUM;

4. Pacuet peaylMupOBaHHOTO HAMPSIKEHUS U CTPEJIbI IPOBEca MPOBOA B IEPBOM OT aHKEPHOM
OTIOPHI MTPOJIETE TPU OOPBIBE IPOBOJIA B CMEXKHOM MpoJere. [IpoBepka cobimoaenus
HOPMHUPYEMOTO T10 YCJIOBHIO aBApUUHOTO peXUMa BEPTUKAILHOTO PACCTOSHUSA OT IIPOBOJIOB
JI0 ITIOBEPXHOCTH 3€MJIM B HACEJIEHHON MECTHOCTH;

5. BeiOop Tuma u KoJu4ecTBa U30ISTOPOB ISl KOMITJIEKTOBaHUS MOAEPKUBAIOIINX U
HATSDKHBIX TUPIISIHT,

6. 3yuenune BUI0B KaOEIbHBIX COOPYKEHHUH I CKPBITOM MPOKJIAAKUA KaOeIbHbBIX JIMHUN
AIIEKTpOIEepeaaun;

7. TernnoBoii pacueT yCTaHOBUBIIETOCS peXUMa pabOThl KaOEIbHOM JIMHUU 3JIEKTpOTIepe1aun
MIPU MIPOKJIAJIKE B TPAHIIEE.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnenue MatepuasoB M0 KeicaMm pasjaena "Bo3gyiiHas JIMHHS 3JIEKTPOIepeaun U ee
KOHCTPYKTUBHBIE 3JIEMEHTHI"

2. OOcyxIeHne MaTepualioB 1Mo Kekdcam pasnerna "Bremnue atMochepHbie BO3ICHCTBUS Ha
BO3YIIHYIO JIMHUIO. HOpMaTHBHBIE cOueTaHUs KIMMATHYECKUX YCIOBUI"

3. OOcyxaeHue MarepwalioB IO KeiicaMm pasjiena "MexaHWYecKHi pacueT IMPOBOIOB IO
METOJly TOITYCKAE€MBIX HAIIPSHKEHUN. Y I€JIbHBIE MEXaHUUECKNE HAarPy3KU. DKBUBAJICHTHBIC
pacueTHbIe apaMeTphl CTalIeaTIOMUHUEBBIX TPOBOAOB"

4. OOcyxJeHHe MaTepuajoB MO KedcaMm paszznena "YpaBHEHUS KpUBOM NpPOBUCAHUSA H
(U3UKO-MEXaHUYECKOTO COCTOSIHUSI MPoBoJa. MeTo1 KpUTHYECKUX IIPOJIeTOB"

5. OOcyxaeHue MaTepuanoB Mo Keiicam paszznena "YciaoBus HauOOJBLIETO MPOBHUCAHMS
MpOBOJa U rabapuUTHBIA MPOJIET BO3AYIIHON JUHUM. PaccTaHOBKa MPOMEXKYTOUHBIX OMOP
II0 Tpacce BO3YIIHOW JIMHUM dJIEKTponepesayn”

6. OOcyxkIeHHe MaTepualioB MO Keicam pasnmena "MexaHWYecKuid pacdeT IPOBOJOB B
aHKepOBaHHOM yuacTke. Pacuer mpoBoja B aBapuilHOM pexume paboTel. MoHTax
MPOBOJIOB U TPOCOB"

7. OO6cyxaeHue matepuaioB Mo KeiicaMm pasnena "Bpibop THMa M KOJIMYECTBAa M3OJSTOPOB
JUTSL TIOIIEPKUBAIOIIUX U HATSHKHBIX THPIISTHA'

8. OO6cyxneHue MaTepualioB 1O Kelcam pasgena "OCHOBHBIE CBEIACHHS O BHIAX,
KOHCTPYKTUBHOM  HUCIOJHEHHH,  CIIOCOOOB  MPOKJIAAKU KaOeNbHbIX  JIMHUI
aneKTponepenadn”

9. OOcyxaeHre MaTepuaioB 1o kekicam paszzaena "OIeHKa TEIIOBOTO COCTOSHUS KaOeTbHBIX
JIMHUN 3JIEKTPONepeiadl B yCTAHOBUBIIIEMCS peKUMe padoThI IPH MPOKJIaIKe B TpaHiuee"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
3 Cemectp

Kypcogas pa6ora (KP)

Tewmsr:
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- MexaHU4YeCcKHil pacyeT MpOBOJOB, TPOCOB U U30JIATOPOB BO3AYIIHOM JIMHUU DJIEKTPOIEpEIadn
I'paduk BbINOJIHEHHSI KYPCOBOTO NMPOEKTA

Henens

1-7 8-9 10-11 |12-13 | 14 - 15 | 3aueTHasd

Paznen
KypCOBOI'O
MIPOEKTA

1 2 3 4 5 3amura
KYpPCOBOTO

IIPOEKTA

O0Bem
pazzneina, %

20 10 35 20 15 -

BrimonmaeHHBIN
00BeM
HapacTaroIUM
urorom, %

20 30 65 85 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

Pacuer YACIbHBIX MEXaHNYCCKUX HAI'Py30K OT BHCIIHETO BO3I[€I>1CTBI/I$I
MCTCOPOJIOTHUYCCKUX (baKTOpOB W CHJI TSKCCTH HaA ITPOBOJIa K TPOCHI

[TocTpoeHne 3aBUCUMOCTH CPEAHEIKCILTYaTallHOHHOTO HAIIPSKEHUS B
IPOBOJIE OT JUIMHBI IIPOJIETa, ONPE/IETICHNE 3HAaUeHHUS] KPUTHUECKUX IIPOJIETOB
¥ BBIOOD OTPEAEIISIONIETo 0 MPOYHOCTH NMPOBOIa HOPMATUBHOTO COYETAHUS
KJIMMAaTUYECKUX YCIOBHH.

Pacuer xpuTndeckoil TemmnepaTypbl 1 yCTaHOBJICHHE HOPMATHBHOTO
COYETaHUs KIIMMAaTHYECKUX YCIOBUN HAMOOJIBIIIErO MPOBUCAHUS MIPOBOIOB U
pacuet rabapuTHOTO MPOJIETa, TOCTPOSHHE MIA0IOHA Il PACCTAHOBKH OIOP
110 TIPOIOJILHOMY MPOMUIIO TPAcChl BO3IYIIHOM JTMHHH.

Pacuer MOHTa)KHOU TaOIHIIBI U ITOCTPOSHUE MOHTAXKHBIX TPAPHUKOB,
COOTBETCTBYIOIIMX XapaKTEPHBIM JIJIMHAM [TPOMEKYTOUHBIX IIPOJIETOB
BO3AYIIHOW JIMHHM.

BH60p TUIIA U KOJIMYECTBA U30JIAATOPOB B TUPJIAHAC IJI KPCIJICHUSA IIPOBOJOB
K IPOMCXKYTOYHBIM M aHKCPHBLIM OIIOpPaM.
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3araHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena qucrumniuas (B

O1eHOYHOE CPEACTBO

Kozsl
TUCLUIIIINHE A cooTBeTCcTBHUM ¢ 11.3.1 THII ¥ HAUMEHOBaHHE
UHIUKaTOPOB
(B COOTBETCTBUH C pazfesoM 1) P 1]12[3[4]5]6]7]|8]9
3HaTh:
OCHOBHBIE KOHCTPYKTHBHBIE DJIEMEHTBI TectupoBanune/OcHOBHBIE
BO3YLIHbIX U KaOEIbHBIX JIMHUI KOHCTPYKTHBHBIE 3JIEMEHTHI BO31YLIHbBIX
3IIEKTPOINIEPEAadt, UX BUIbI, MATEPUAIIbI WJI-1nk-1 + + (xabenpHBIX) TMHUH JJIEKTpoNepesayn
U3TOTOBJICHHS U TEXHOJIOTHUIO BBITOJTHEHHS
MOHTaKHbIX paboT
CTaTHYECKHE U JUHAMHYECKNE BHEIIHUE TectupoBanue/Buenrnue GpaxTopsl,
BO3/I€IICTBUS Ha 2JIEMEHTbl KOHCTPYKLIUU BJIMSIOIINE HA 3JIEMEHTbI KOHCTPYKLIUU
BO3YLIHBIX JINHUN 3JIEKTPOIepe1aun, OCHOBHBIE VIJI-2 + + BO3IyLIHBIX JIMHUH 3JIEKTpOIepeaaun
-21K-1
HOPMAaTHBHBIE COYETAHUS KIMMATHYECKUX
YCIIOBUil, IPUHUMAaEeMble IIPH MEXaHUUECKUX
pacuerax
YMmerb:
HPOU3BOANUTH OLIEHKY YCIOBHUH U TEXHUUECKHX KontponbHas pabora/MaTtemaTndeckue
[apaMeTpPOB PA3ITNYHBIX KOHCTPYKTHBHBIX MOJIETT MEXaHHUYECKOTO COCTOSHHS
3JIEMEHTOB B IIPOLIECCE IKCILTyaTalluu NJI-3nk-1 + + | IPOBOZOB U IPO30TPOCOB BO3IYIIHBIX
BO3/IYLIHBIX M KaOETbHBIX JIMHUI JIMHUH JIeKTponepeaadn
JIIEKTpoIepeadun
IPUHUMATh U 0OOCHOBBIBATh TEXHUYECKUE KontponbHas pabora/TennoBoii pacuer
pELIeHNUs IPH IPOESKTUPOBAHUH JJIEMEHTOB V15 + 1y + KaOebHBIX JIMHUH 3JIeKTponepesadu mpu
. -OIK-1
KOHCTPYKLIMU BO3JYIIHBIX TUHUM UX MPOKIIAJIKE B TPAHILIEE
AIIEKTpOIIepeiadn
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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
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. BHemnue GpakTopbl, BAUSIOMNE HA YIEMEHTbI KOHCTPYKIIMKA BO3AYIIHBIX JIMHHUHA
anektponepenadn (TecrupoBanue)
2. OCHOBHbBIE KOHCTPYKTUBHBIE 3JIEMEHTHI BO31YIIHbBIX (KaOEJIbHBIX) JIMHUMN AJIEKTPOIIEpEaAUn
(TectupoBanue)

Dopma peanuzanuu: [TucemenHas padora
1. MaremaTu4yecKre MOJICIIA MEXaHUYECKOTO COCTOSIHUS ITPOBOJIOB U TPO30TPOCOB BO3IYIITHBIX
nuHui anexrpornepenaun (Kourponbnas padora)
2. TeroBoit pacueT KaOEIbHBIX JIMHUH AIEKTPOIIEPEAaYH P UX MPOKJIAJIKE B TPaHIIIee
(KontponpHnas pabota)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS NPUIOKEHUEM A.
bamibHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 [lpomMe:kyTOoUYHAs aTTeCTALUS MO JUCIHILJIMHE

3auem ¢ oyeuxoui (Cemecmp Ne3)
3adeTHasT COCTaBJIAIONIAs OLIEHKH 3a OCBOCHME NHMCLMINIMHBI MCXOJd M3 OLIEHKHU 3a 3adeT. OleHKa
32 OCBOGHUE JUCIUILIMHBI OMPEICIISETCS B COOTBETCTBHH C [lososkeHneM o 0aTbHO-PEHTHHTOBOM
cucreMe s cryaeatoB HUY «M3OWN»

Kypcosas paboma (KP) (Cemecmp Ne3)
Onenka 3a KypcoByl paboTy ompezaensercs B COOTBETCTBUH c [lonoxeHuem o OamibHO-
peiTHHroBoi cucreme i cryaentoB HUY «MOWN»

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 3apyackuii, I'. K. Mexanuyeckuii pac4eT mpoBOJIOB, TPOCOB U U30JISTOPOB BO3IYIIHBIX JIMHUI
anektponepenayn : Monorpadus / I'. K. 3apynckuit, U. A. ITnaronosa, Har. uccnen. yu-t "MOU" .
— M. : I3x-Bo MDOU, 2013 . — 205 c. - ISBN 978-5-9902974-8-7 ;

2. 3yes, J. H. YuebHoe nmocobue mo kypcy "KabenbHble THHIHM BBICOKOTO HAIMPSHKEHUSI B CHCTEMAaX
anekTpocHaOxeHus ropooB": Kpuorennsie nunun anexrponepenaun / . H. 3yes ; Pen. A. A.
I'mazynoB ; Mock. suepr. u-t (MOU) . — M. : U3a-B0o MOU, 1982 . — 57 c.;

3. IIpaBuina ycTpoicTBa JIEKTPOYCTAHOBOK . — 7-€ u3a . — M. : Omera-JI, 2006 . — 268 c. —
(besomacHocTs 1 oxpana Tpyaa) . - ISBN 5-365-00299-7 .;

4. OnextporexHnueckuii cripaBoyHuk: B 4 1. T.3. [Ipon3BoacTBo, nepenava u pacupeneneHme
anekTpudeckoii sHepruu / u ap. ; Pea. B. I'. I'epacumos ; ['n. pen. U. H. Opnos . — 8-e uzn., ucnp. u
qorm . — M. : Uzn-Bo MBDU, 2002 . — 964 c. - ISBN 5-7046-0750-0 .;
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5. CnpaBOYHUK MO AJIEKTPUYECKHM YCTaHOBKAaM BBICOKOTO HampspkeHus / Pex. U. A. baymiureiin,
C. A. baxanos . — 3-e u31., nepepad. u non . — M. : Dueproaromusnar, 1989 . — 768 c. - ISBN 5-
283-01134-8 ;

6. "bubmus anexrpuka: [TYD, MITIOT, I[ITO", U3parenbctBo: "CHOUPCKOE YHUBEPCUTETCKOE
uznatenberBo', HoBocubupcek, 2011 - (688 c.)
https://biblioclub.ru/index.php?page=book&id=57229.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTPpaHseMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIOYast NpodeccHOHATbHBIE 0a3bI JIaHHBIX U HH(OPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za qaunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. dnexkTponnas oudmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. bBa3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. OTkpbITas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HauMCHOBaHue
VYuebHbIe ayAUTOpUN J1-26, YueOnas Kpecio pabouee, CTOJ MPENo1aBaTelis, CTOJ
JUIS IPOBEJICHUS ayauropus kag. y4eOHBIH, CTyI, mKad 11 XpaHeHus
JIEKIIMOHHBIX 3aHATUN 1 "99C" WHBEHTAps1, BEIIAJIKa JUIs OJEXKIbI, DKpaH
TEKYIEro KOHTPOJIs VMHTEPAaKTUBHBIN, MYJIIbTUMEIUNHBIA TPOEKTOD,

JI0CKa MapKepHasi, HOyTOYK, KOHJUIIMOHED,
MHBEHTAph CIEIHATU3UPOBAHHbIN, HHBEHTAPb
yueOHbIH, yueOHO-HarIsAHOE Tocodue ,
KaHIEJIIPCKUI MPUHAAIEKHOCTH, MEJ, MapKep,

CTHIIYC
VY4eOHble ayIUTOPHH J1-26, YuyeOHas Kpecio pabouee, CTOI MperoaaBaTeis, CToJ
JUTSI IPOBEJICHUS aynuTtopus kKad. yueOHBIN, CTYI, Kad 111 XpaHEeHUs
MPAKTUYECKUX "20C" WHBEHTAps, BEMIAJIKA JUISl OJCKbI, SKPAaH
3ansaTul, KP u KII WHTEPAKTUBHBIN, MyJIbTUMEAUINHBIN IPOEKTOD,

JI0CKa MapKepHas, HOyTOYK, KOHIUIIUOHED,
HHBCHTAapPb CHeHI/IaJ'II/I?,I/IpOBaHHBH\/'I, HHBCHTApPb
yueOHbIH, yueOHO-HATIs AHOE 1ToCcoOHe ,
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KaHLETSAPCKUM MPUHAATIEKHOCTH, MEJ, MapKep,
CTHIIYC

Y4eOHble ay1uTOpUn
JUTSI IPOBEJICHUS
MPOMEKYTOUHOMN

aTTecTalluu

J-26, YueOHas
ayauropus kag.
HBBC"

Kpeciio pabouee, CTOI MpernoaaBaTelis, CToJ
y4eOHBIH, CTYI, mKad 111 XpaHSHUs
WHBEHTaps1, BelaJIKa JUIsl OACKIbI, IKPaH
MHTEPAKTUBHBIN, MYJIbTUMEAUNHBIN IIPOEKTOD,
JI0CKa MapKepHas, HOyTOYyK, KOHIULMOHED,
MHBEHTAaph ClIEHUAIN3UPOBAaHHBINA, THBEHTAPh
y4eOHBIN, yueOHO-HATJISTHOE TIOCOOHE ,
KAaHLEISAPCKUM PUHAAIEKHOCTH, MEJ, MapKep,
CTHIIYC

ITomenienus mis
CaMOCTOSITEIILHOU
paboThI

J1-2/19, YueOnas
nabopaTopus
"BBIYUCIUTEIbHBIN
eHTp"

CTOJI MPENoAaBaTeisl, CTOJ KOMIBIOTEPHBIH,
CTyJI, mKad, CTOJI MUCbMEHHBIN, BEIIAIKa ISt
OJICK/IbI, KOMIIBIOTEPHASL CETh C BBIXOJIOM B
HHTepHeT, KOMITBIOTED MEPCOHATBHBIMN,
MIPUHTED, TEIEBU30D

ITomentenus miis
KOHCYJbTUPOBaHUSA

1-2/12(2), Kabuner
COTPY/AHHUKOB Kag.
HBBCH

Kpecio pabouee, cToJ i paboThl €
JIOKYMEHTaMHU, CTYJ, mKad sl JOKYMEHTOB,
BelIalIKa JUIsl OACKbI, TyMOa, CTOJ JUIs
COBEIIaHUH, IPUHTEP, KOHIUIIMOHED, KYPHAIIBI,
KHWUTH, Y4€OHUKH, TOCOOUSI, KaHIIETSIPCKUI
MPUHAJIC)KHOCTH

ITomentenus mis
XpaHeHUus
o0opyoBaHus U
y4eOHOr0 MHBEHTaps

HTB-214, Knamosas
"HTE"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BOBI[YHIHLIC 1 KaOeJIbHBIC JINHUH CUCTEM 3JI€KTpOCH3,6)K€HI/IH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

OCHOBHBIC KOHCTPYKTUBHBIC 3JIEMEHTHI BO3YIIHbIX (KaOEIbHBIX ) JIMHHUIA JJIEKTPOIIepeaadn
(TectupoBanue)

BHenrHue GpakTopbl, BIUSIOMINE HA DIEMEHTHI KOHCTPYKIIUU BO3IYIIHBIX JTMHUN
anekTponepenaun (TectupoBanue)

MareMaTHuECKHEe MOJICITH MEXaHUIECKOTO COCTOSIHHSI POBOJIOB M TPO30TPOCOB BO3AYIIIHBIX
nunui snexrpornepenaun (Konrponbnas pabora)

TermnoBoii pacueT KaOeJIbHBIX JIMHUH AJIEKTPOIIEpeauy MPH UX MPOKIIAJIKE B TPAHIIICe
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
KM:

[uny
N
w
N

Paznen nuciumineb!

Bosaymnas auHus EeKTpoIepeau U €€ KOHCTPYKTUBHBIE
3JIEMEHTBI

11

Bosaymnas auHus EKTpoIepeaud U €€ KOHCTPYKTUBHBIE
JJIEMEHTBI

Buewnue armocgepHble BO3ACHCTBHS Ha BO3YLIHYIO
nuHu0. HopmaTuBHBIE coueTaHUs KIMMAaTUYECKUX YCIOBUI

2.1

Buewnue armocgepHble BO3ACHCTBHS Ha BO3YLIHYIO
muHu0. HopmaTuBHBIE coueTaHUs KIMMAaTUYECKUX YCIOBUI

MexaHu4ecKHii pacueT MPOBOJIOB 10 METOY JOIYCKAaeMbIX
HanpsHKEHUU. Y IeTbHbIE MEXaHUYECKHUE HArPY3KHU.
OKBHUBAJICHTHBIE PACUETHBIE TAPAMETPHI CTAJICATFOMUHUEBBIX
MIPOBOJIOB

3.1

MexaHu4ecKHii pacueT MPOBOJIOB [0 METOY JOIYCKAaeMbIX
HanpsHKeHUU. Y IeTbHbIE MEXaHUYECKUE HAaTPY3KH.
OKBHUBAJICHTHBIE PACUETHBIE TAPAMETPHI CTAJICATFOMUHUEBBIX
MIPOBOJIOB

YpaBHEHUS KpUBOM MPOBUCAHUA U PU3UKO-MEXaHUYECKOTO
COCTOSTHUS POBOJIa. MeTo KpUTUYECKUX MTPOJIETOB

4.1

YpaBHEHUS KpUBOM MPOBUCAHUA U PU3UKO-MEXaHUYECKOTO
COCTOSTHUS POBOJIa. MeTo KpUTUYECKUX MTPOJIETOB

VYcioBust HanOONBIIETO MPOBUCAHUS TPOBOJIA U Ta0apUTHBIN
MIPOJIET BO3YIIHON JIUHUU. PacCTaHOBKA MPOMEKYTOUHBIX
OIIOp IO TPacce BO3AYIIHOW JIUHUU JJIEKTPOIIEpEaaun

5.1

VYcnoBus HanboIbIIETO MPOBUCAHUS TPOBOA U Fa0apUTHBII
IIPOJIET BO3YIIHON JUHUH. PaccTaHOBKA IPOMEKYTOUHBIX +
OIIOp IO TPAcCce BO3AYIIHOM JIMHUU HJIEKTPONepeaadn
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MexaHu4ecKHil pacyeT MPOBOJIOB B aHKEPOBAHHOM YYaCTKe.

6 Pacuer npoBoja B aBapuiiHOM pexxume paboTbl. MOHTax
IPOBOJIOB U TPOCOB
MexaHn4yeckui pacyeT POBOAOB B AHKEPOBAHHOM Y4acCTKE.
6.1 PacueT npoBoja B aBapuiiHOM pekuMe paboThl. MOHTaX +
IPOBOJIOB U TPOCOB
7 Bri0op THITa ¥ KOJIMYECTBA U30JISATOPOB ISt
NOICP>KUBAIOIINX M HATSDKHBIX TUPIISTH]T
71 Bri0op THITa ¥ KOJIMYECTBA U30JITOPOB ISt +
NOJICP>)KUBAIOIINX M HATSDKHBIX TUPIISTH]T
OCHOBHBIC CBEJICHUS O BU/IaX, KOHCTPYKTHUBHOM
8 UCTIOJIHEHUH, CIOCOOOB MPOKJIAAKA KaOeIbHBIX JIUHUHN
AJIEKTpOTIepeadn
OCHOBHBIE CBEJIEHUS O BU/1aX, KOHCTPYKTUBHOM
8.1 WCITOJTHEHUH, CIIOCOOOB MPOKJIAAKN KaOEIbHBIX JIHHUN +
DIIEKTpONepeaadn
OreHKa TEIIOBOTO COCTOSIHUS KaOEIbHBIX JIMHUH
9 AJIEKTPOIIEPEIaud B YCTAHOBUBIIIEMCS PEXKUME paOOTHI TIPU
NPOKJIAJIKE B TPAHIIIEE
O1ieHKA TEIUIOBOT'O COCTOSIHUS KAOCJIbHBIX JIMHUH
9.1 AIIEKTPONEPEIaYr B YCTAHOBHUBILIEMCS PEKUME PabOTHI IPH +
NPOKJIAJIKE B TPAHIIIEE
Bec KM, %: | 15 15 | 35 | 35
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

BOBI[YHIHLIC Y KaOeJIbHBIC JINHUK CUCTEM 3JI€KTpOCH3,6)K€HI/IH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

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

Cnauva .1 KypcoBo#t pabOTHI MPAaBUIBHO U B CPOK
Cnaua 1.2 KypcoBO# pabOThI IPABUIBLHO U B CPOK
Cnava 1.3 KypcoBoO# paOOThI MPAaBUIBHO U B CPOK
Cnauva .4 KypcoBo# paOOThI MPABUILHO U B CPOK
Crnaya 1.5 KypcoBo# paboThl IPAaBUIBLHO U B CPOK

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

Howmep
paszena

Nunexc
Pa3nen kypcoBoro mpoekta/KypcoBoi KM:

KM-

KM-

KM-

KM-

KM-

paboThI Henens
KM:

11

13

15

Pacuer YACIbHBIX MEXaHNYCCKUX HAI'Py30K OT
BHCIIHETO BOSHeﬁCTBHﬂ MCTCOPOJIOTHUCCKUX
q)aKTOI)OB N CHJI TSKECTHU Ha MMPOBOJAA U TPOCHI

ITocTpoeHue 3aBUCUMOCTH
CPEIHEIKCIUTYaTallHOHHOT O HAIIPSKEHUS B IIPOBOJIE
OT JUIMHBI [IPOJIETA, OIPEAEICHUE 3HAYCHUS
KPUTHYECKHUX IIPOJIETOB U BHIOOP ONPEAEISIONIETO 0
IIPOYHOCTH IIPOBOJA HOPMATUBHOI'O COYETAHUS
KJINMATHYECKUX YCIOBHM.

PacueT kpuTHYECKOI TemmepaTypbl U yCTaHOBJICHHUE
HOPMATHUBHOTO COYETAHUS KIMMAaTHIECKUX YCIOBHIA
HauOOJIBIIEr0 IPOBUCAHUS MIPOBOJOB U pacueT
rabapuTHOTO MPoJieTa, TOCTPOEHUE 1abI0Ha JIJIst
paccTaHOBKHM OIIOP MO MPOA0JIEHOMY NPpOoduito
TPacChbl BO3AYIIHOM JINHUH.

Pacyetr MOHTa)XHO# TaOIUIIBI M TOCTPOCHHE
MOHTQXHBIX TPa(UKOB, COOTBETCTBYIOIINX
XapaKTEPHBIM JUIMHAM ITPOMEXKYTOUHBIX MTPOJIETOB
BO3AYIIHOW JIMHHH.

Br16op Tuma u Kom4ecTBa n30ISTOPOB B TUPIISHAE
JUISL KPETUIEHUS IPOBOJOB K MPOMEKYTOYHBIM U
AQHKEPHBIM OIOpaM.

Bec KM, %:
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10

35

20

15

20




