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

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA

HaumeHoBaHue 06pa3oBaTe/ibHOI NPOrpaMMBbl: YIIpaBJeHHE Pe:KMMAMHU Pa00ThI 3JIEKTPOIHEPreTHYECKUX
cucremM

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
KOHCTPYKIUA BO31YIIHBIX JIMHUU DJIEKTPOIIEPEJIAUYN

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

1 cemectp - 6;

TpynoeMKOCTh B 3a4€THBIX
Py 2 cemecTp - 4,

eIMHHNIAX:

Bcero - 10
Yacos (Bcero) no yueGHomy 360 wacos
ILUIAHY:
Jlekuuu 1 cemectp - 32 yaca;

1 cemectp - 32 yaca;
[pakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
Bcero - 48 yaca

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

1 cemecTp - 2 yaca;
KoncyabTanuu 2 cemecTp - 32 yaca;
Bcero - 34 yaca

1 cemectp - 149,5 yaca;
CamocrosiTesibHasi padoTa 2 cemecTp - 91,4 yaca;
Bcero - 240,9 yaca

B ToM uncie Ha KII/KP 2 cemectp - 35,7 yaca;
HNnas koHTakTHas padora 2 cemecTp - 4 yaca;
BKJIIOYAS:
TecTupoBaHue

KonTpoJuabHas pa6ora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
3amura KypcoBoro npoekra | 2 cemecrtp - 0,3 yaca;
3auer ¢ o1leHKOH 2 cemectp - 0,3 yaca;

Bcero - 1,1 yaca

MocksBa 2024



H.A. IlnatoHoBa

CseneHva o snagensuye L3N M3K
lNnaToHoBa W.A.

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
R63f8f8ea-PlatonovalA-46218dd2)

Bnapeney
Waentuduratop

NPOI'PAMMY COCTABMUJI:
P.P. Haceipos

Ceenennn o enagensue L3N M3K
HacbipoB P.P,

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
R48fa5e5e-NasyrovRR-34f285d8

Bnageney,
WaentnuraTtop
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
10.B. [llapos

[IpenoaBarenn

Lapoe HO.B.

Ceefenua o Bragensue L3N M3aKn
p
R324da3b6-SharovYurV-0bb905b

COI'ZTACOBAHO:

00pa3oBaTebHON MTPOTrPaMMBI

Bnageney,
Wpentndukatop

ESTETE

PykoBoguTens

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

esab ocBOeHUA AUCHUIIMHBI: V3ydeHne KOHCTPYKTUBHOW YacCTH BO3AYIIHBIX JIUHUI U METOJIOB
MEXaHUYECKOT0 pacuera MpoBOJIOB, IPO303AIIUTHBIX TPOCOB, JIMHEUHBIX U30JIATOPOB.

3agayu AUCHMILINHBI

- 1. (DOpMI/IpOBaHI/Ie 3HAHUA OCHOBHBIX KOHCTPYKTHUBHBIX 3JICMCHTOB BO3AYUIHBIX JIPIHPIﬁ, ux
Ha3HAYCHHs] U MAaTEPUAJIOB, IPUMEHIEMBIX IPU UX U3TOTOBJICHUU;

- 2. I3yueHune OCHOBHBIX HOPMATHUBHBIX COUYETAaHUI KIMMATUYECKUX YCIOBUH, IPU KOTOPBIX
PEKOMEH]IYeTCs BBIIIOJIHATH MEXAaHUYECKUI pacyeT 3JIeMEHTOB KOHCTPYKIIUU BO3AYIIHOM JINHUU
AJIEKTpOIEepEaaun;

- 3. O3HaKOMIJIEHHE C MATEMaTHYECKUMH MOJEIISIMUA CTaTHYECKOIO MOBEICHHUS ITPOBOJIOB U
TPO303allIUTHLIX TPOCOB IO BOSHGfICTBI/IGM BHCIIHUX HAI'py30K;

- 4. OGyuenue 0a30BbIM MPAKTUYECKUM METOJ]aM MEXaHUYECKOT0 pacueTa MpoBOJIOB,
TpPO303allIUTHBIX TPOCOB U JIMHEUHBIX H30JIATOPOB, IPUMCHACMBIM IIPU MPOCKTUPOBAHUN
KOHCTPYKTUBHOM 4acTH BO3AYIIHOMN JIMHUU;

- 5. Pa3BuTHE HaBBIKOB MPUHUMATh U OOOCHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIICHUS IPH
KOHCTPYHPOBAHUH 3JIEMEHTOB BO3IYIITHOM TUHUH 3JIEKTPONEPEIauH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUU

ITIK-1 Crmocoben N/1-1nk-1 Paboraer ¢ 3HaTh.
y4acTBOBATh B MPOIIECCE IPOEKTHOM NOKyMeHTauueil mo | - MaTeMaTHIeCKHe MOJIEH CTaTHYECKOro
MIPOCKTUPOBAHUS U 00BEKTaM 2JIEKTPOCETEBOTO HOBCICHUA IIPOBOJIOB 1 I'PO303aIUTHBIX
yIpaBJIeHUsS CyObEeKTaMH1 XO035I1CTBA TPOCOB IO/ BO3/ICHCTBUEM BHEIIHHIX
3JIEKTPOIHEPIETHKH U Harpy30K M UCTIOJIb3yeMbIE B HUX (PU3HUKO-
00beKTaMu MEXaHUYECKUE XapaKTEPUCTUKHU MTPOBOJIOB
3JIEKTPOCETEBOTO XO35I1MCTBA (Tpocos);

- OCHOBHBIE HOPMATUBHBIE COYETAHUS
KJIIMMaTHYECKHUX YCIOBHUM, TPUHUMAEMbIE
IIPY MEXaHUYECKOM pacyeTe MPOBOJOB U
IPO303alUTHBIX TPOCOB;

- CTaTuyeckre U JUHAMUYECKHUE BHEIIHHE
BO3/ICHICTBUS Ha BO3/YILIHbIE TUHUU
AIIEKTpOINEpEaayn;

- OCHOBHBIE U JIONIOJIHUTENIbHBIE 3JIEMEHTHI
BO3YIIHBIX JIMHUH (TIPOBOJA,
IpO303alIUTHBIE TPOCHI, OIIOPHI,
(byHIaMEHTBI, JIMHEWHBIE U30JIATOPHI U
apMatypy), UX KOHCTPYKIIMH, MaTepuabl
M3TOTOBJICHUS U 0COOEHHOCTH MOHTaXa.

YMETB:

- BeimonHsATE pacdeTsl B MpOrpaMMHO-
BeIunciIuTeNbHOM KoMiiekce CATIP JIDII
mwm CMAPT JIOII;

- [IpoexTupoBath nepeceyeHne
BO3JIYIITHOM JTUHUW C WHKEHEPHBIMU
COOPYKEHHUSIMU U €CTECTBEHHBIMU
MPENSATCTBUSIMH;

- PaccunThIBaTh HaTsSXKEHHUE




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IPO303aIUTHOrO TPOCa MO YCIOBUIO
3aIIUATHI BO3YIIHOMN JIMHUM OT I'PO30BBIX
MepeHANPsHKEHUI U BBIIOIHATH IPOBEPKY
€ro MEXaHU4YEeCKON IIPOYHOCTH;

- OnpenensiTe MOHTaXKHbIE HAIIPSKEHUS B
IIPOBOJIaX, MOHTAKHBIE CTPEIIbI IPOBECA U
CTPOUTH MOHTaXXHbIE TPapUKH;

- OnpenensaTh HauOOJIBIINE PACUETHBIE
YCWJIMS B JIMHEHHBIX U30JISATOPAX;

- BeINONHATE pacyeT HANPSYKEHUH U CTPEl
IIpoBeca NPOBOJA B IIpeiesax
AHKEPOBAHHOI'O y4acCTKa,;

- Beruncasate rabapuTHBIN IPOJIET U
CTPOUTH 11a0JIOH JIJIs1 pAaCCTaHOBKH
MIPOMEXKYTOUHBIX OIOP 110 MPOJIOIBHOMY
pOdUITIO TpacChl JTUHUY;

- BoiGupats onpezenstoiee mo npoYHOCTH
HOPMAaTUBHOE COYETAaHNE KIIMMATHYECKUX
YCJIIOBHI 1 HOPMAaTUBHOE COUYETAHUE
KJINMATHYECKUX YCIIOBHA,
COOTBETCTBYIOIIIEE HAUOOJIbIIEMY
IIPOBUCAHUIO IIPOBOJIOB;

- PaccuutbiBath yzenbHbIE MEXaHUYECKUE
Harpy3Ku Ha IIpOBOJIa ¥ TPO303aIUTHBIE
TPOCBI, PELIATh HETUHEHHOE YPAaBHEHHE
COCTOSIHMS IIPOBOJIA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHambHOM 00pa3oBaTeIbHOM MporpaMme
VYmpaBnenue pexxuMaMu paboThl aneKTpodHepreTudeckux cucteMm (nmanee — OIIOII), HampaBneHus
noarotoBku 13.04.02 DnekTposHEpreTuka W AJIEKTPOTEXHHWKA, YPOBEHb OOpa30BaHUs: BBICIIEE

o0pa3oBaHue - MarkucTparypa.

basupyercs Ha ypoBHe BbIclIero oOpa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Boszayminas nuHuS 29 1 4 - 4 - - - - - 21 - IlodzomogKa K neKyuiemy KOHmpoio:
9JIEKTpOIIepeaaun u eé IloBTOpEHUE MaTepuaila o pasjeiy
KOHCTPYKTHUBHBIE "Bo3aymiHas TUHUS SJEKTponepeadn u e
3JIEMEHTBI KOHCTPYKTUBHBIE 3JIEMEHTH!"
11 Onpenenenue 7 1 - 1 - - - - - 5 - H3yuenue mamepuanog 1umepamypHslx
BO3JyILLIHBIX JIMHUN UCHIOYHUKOG:
3JIeKTponepeaaun u [1], mm. 2.5.75 — 2.5.82, 2.5.86 — 2.5.98, 2.5.103
o0IIMe CBEOEHUS O UX -25.115
KOHCTPYKIIHUSX. [3], cTp. 779 — 781
OCHOBHBIE THITBI OTIOP [4], cTp. 436 — 448
1.2 IIpoBona 8 1 - 1 - - - - - 6 - [6], cTp. 15—-17,23 -32
TpaIUIIHOHHBIX [7], etp. 73 - 174
KOHCTPYKUHH
1.3 CoBpeMeHHEIE 7 1 - 1 - - - - - 5 -
WHHOBAaI[MOHHBIE
poBoJia
14 JluHeitHBIE H30IIATOPHI 7 1 - 1 - - - - - 5 -
W apMaTypa
2 Brenmaue 12 2 - 2 - - - - - 8 - IlodzomogKa K meKyuiemy KOHmMpOio:
aTMoc(epHbIe [ToBTOpeHNe MaTepuana no paszaeny "BraeunrHue
BO3JEICTBUS HA aTMoc(epHbIe BO3IEHCTBHS Ha BO3AYIIHYIO
BO3AYIIHYIO JHHUIO JUHHMIO HJIeKTponepeaayn’”
JIEKTpONepeiaun H3yuenue mamepuanog 1umepamypHsix
2.1 T'ononénno- 6 1 - 1 - - - - - 4 - UCHIOUHUKOB:
HM3MOPO3€EBBIE [1], mm. 2.5.38 — 2.5.51, 2.5.85, 2.5.91
00pazoBaHus. [2], eTp. 20 — 34
CraTHueckue BeTpOBbIE [4], cTp. 450 — 455
BO3JICHCTBUSL.




TemneparypHsble

BO3/EHCTBUS
2.2 JluHaMHYECKHe 6 4
BETPOBBIC BO3JICHCTBUS
3 OcCHOBHBIE TIOJIOKEHUS 18 12 Ilod2omogKa K mexkyuiemy KOHmMpOoIo:
MEXaHHYECKOTO [ToBTOpeHne MaTepHuana 1mo pasaey
pacueTa mpoBOJIOB "OCHOBHBIC TIOJIOKEHUST MEXaHUIECKOTO
3.1 Jomyctumelie 6 4 pacdera mpoBoaoB"
MeXaHHUYECKHe H3yuenue mamepuanog numepamypHsix
HaINpsOKCHUS B UCHOYHUKOB:
MIPOBOJIAX [1], mm. 2.5.71 — 2.5.74, 2.5.83, 2.5.201,
3.2 Haumensue 6 4 2.5.212,2.5.215
paccTosiHUS OT [2], cTp. 34 - 41
MIPOBOIOB 110
MMOBEPXHOCTH 3EMJTH
3.3 HopmarusHbIe 6 4
COYCTaHUS
KITUMaTHYCCKUX
YCJIOBHUI
4 Y nenbHbIC 10 6 Ilodz0mogKa K meKyuiemy KOHmMpoio:
MeXaHHYEeCKHe IToBTOpenne maTepuana o paszaeny "Y aeabHbIE
HaTpy3KH MeXaHUYECKUE HAarpy3Ku'"
41 V nenbHbIe 5 3 H3yuenue mamepuanios iumepamyphnuix
MeXaHUYECKUe UCHOYHUKOB:
Harpy3KH Ha IPOBOJIa [1], mm. 2.5.52 — 2.5.55
4.2 YV nenbHbIe 5 3 [2], cTp. 42 — 55
MeXaHUYECKUe
Harpy3Kd Ha
IPO303aIUTHBIC TPOCHI
5 OU3UKO-MEXaHHUCCKUE 10 6 Ilo0z0mosKa K meKyuiemy KOHmMpoio:
XapaKTePUCTUKU IToBTOpenune maTepuana no paszaeny "dusnko-
IIPOBOJIOB MeXaHHYECKHE XapaKTEPUCTHKH ITPOBOIOB"
5.1 XapaKkTepUCTUKU 5 3 H3yuenue mamepuaios 1umepanypHvlx
MOHOMETAaJTHUECKUX UCHOYHUKOB:
TIPOBOJIOB. [1],m. 2.5.84
DKCTiepuMEHTaTbHAS [2], ctp. 7—18
JuarpaMmma
PaCTSHKCHHUS TIPOBOJIOKU
(poBoa)




5.2 OKBUBAJICHTHbIE 5
XapaKTePUCTUKU
CTaJIeaTIOMUHHEBBIX
TIPOBOJIOB
6 YpaBHeHMs KpUBOU 10 Iloozomoeka K meKyuiemy KOHmMPOJIo:
TIPOBUCAHUS U (HU3HKO- [ToBTOpeHne MaTepHuaa 1mo pa3aeny
MEXaHHYECKOTO "VpaBHEHU KPUBOW MPOBUCAHUS U (HUZHUKO-
COCTOSIHUS IPOBOJA MEXaHHIECKOTO COCTOSIHUS poBoza”
6.1 MaremaTmaeckas 5 H3yuenue mamepuanoe 1umepamypHslx
MOJIeNTb KPHUBOH UCHOYHUKOB:
MPOBHCAHUS TPOBOIA [2], cTp. 56 — 63, 70 — 72
6.2 VpaBHeHUe QU3UKO- 5 [3], ctp. 796 — 799
MEXaHUYECKOT0
COCTOSIHHMSI IIPOBOJIA
7 Bri6op 15 IlodzomogKa K neKyuiemy KOHmMpOoio:
OTPEIENAIOIIETO MO [ToBTOpenue maTepuana mo paszaeny "Bsioop
MPOYHOCTH MPOBOJA OIIPEIETISIONIETO 110 TPOYHOCTH IPOBOJIA
HOPMaTHBHOTO HOPMaTHBHOT'O COYETaHHS KIMMAaTHUECKHX
COYETaHus ycinoBuit"
KIIMMAaTHIECKUX H3yuenue mamepuanog numepamypHsix
YCIIOBHIA UCHOYHUKOB:
7.1 Omnpenensromiee 1mo 5 [2], ctp. 63 - 70,72 - 78
MIPOYHOCTHU NPOBOJIA [3], cTp. 799
HOpPMaTHBHOE [5], eTp. 317 - 324
COUYeTaHUE
KJIMMaTH4YeCKUX
YCJIOBHUI U METOJIBI €TO
BBIOOpA
7.2 IToctpoenue 5
3aBUCUMOCTEN
Cpe/IHEedKCILTyaTallMOHH
OT0 HAIPSKEHUSI OT
JUTUHBI TIPOJIETA
7.3 MeTo1 KpUTHUECKHUX 5
IpOJETOB
8 Knumarnueckue 10 Ilodzomogka K mexkyuiemy KOHmMpOiio:

YCIIOBUSI HAHOOJIBIIIETO
MPOBUCAHUS IPOBOJA.
["abapuTHbIi npoaET

IToBTOpenue maTepuana 1o pasaeny
"Kinmarndeckue ycioBHsl HanOOJIbIIETo
npoBHcaHus mpoBoza. ['abaputHslil mponér”

7




8.1 Kpuruueckas 5 1 1 3 H3yuenue mamepuanog 1umepamypHsix
TeMIIepaTypa Bo3yxa UCIOYHUKOB:
8.2 | T'abapurHblii NpoNET U 5 1 1 3 [2], cTp. 78 — 89
aJrOPUTM €ro pacyeTa [3], cp. 802, 805
[5], cTp. 324 — 327
9 PaccranoBka onop 1o 15 3 3 9 Iloozomoeka K meKyuiemy KOHmMPOJIo:
Tpacce BO31YLIHOM [loBTOpEHNE MaTepuaia no pasaeny
JIUHUHU "PaccTaHoBKa OTIOp IO Tpacce BO3MYIIHOM
ANEKTpOIepeIaun JUHAH JIeKTporepenadn’
9.1 | IIponmonbHEIH MPOhHIH 5 1 1 3 Hzyuenue mamepuanog numepamypHsix
TPAcChI UCHMOYHUKOG:
9.2 IocTpoeHue 5 1 1 3 [2], cTp. 89 — 100
PacCTaHOBOYHOTO [3], ctp. 805 — 808
maboHa [5], cp. 327, 328
9.3 PaccranoBka 5 1 1 3
MIPOMEKYTOUYHBIX OTIOP
C NIOMOIIBIO MI1a0JI0HA.
ITonsaTs BECOBOroO U
BETPOBOIO IIPOJIETOB
10 MexaHU4yecKHii pacyer 20 4 4 12 IlodzomogKa K neKyuiemy KOHmpoio:
MPOBO/IA B IIpe/ienax IToBTOpEHNEe MaTepuaa Mo paszaery
AHKEPOBAHHOT'O "MexaHUYEeCKU pacyeT MPoBoJa B Mpeaesax
y4JacTka AQHKEPOBAHHOTO yJacTKa"
10.1 VYcnoBue paBHOBeCHS 5 1 1 3 H3yuenue mamepuanog 1umepamypHsix
MOIEP KUBAIOIIIX UCIOYHUKOB:
THPJISTH]] H30JISITOPOB [2], ctp. 109 — 118
10.2 Cucrema ypaBHEHUH 5 1 1 3 [3], cTp. 806
COCTOSIHUSI TPOBOJIA
JUISl aHKEPOBAaHHOTO
yuyacTka
10.3 | IIpubamwxeHHBIH METOT 5 1 1 3
pacuera HanpsKEHUH B
AHKEPOBaHHOM
yuactke. [IpuBeieHHbIH
IpOaET
10.4 PasHoBrIcOKas 5 1 1 3
TI0JIBECKA ITPOBOJIOB Ha
COCEJIHHMX OIopax
11 Br160p moiBecHBIX 19.0 3.5 3.5 12 Iloozomosxa Kk mekyuwiemy KOHmpo.iio:
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H30JISITOPOB ISt
MOAJIEP>KUBAIOIIUX U
HATSDKHBIX THPJISTH]T

[NoBTOpenue maTepuana mo paszaeny "Brioop

TMOJABECHBIX U30JATOPOB IJId NOAACPKUBAIOIIINUX

Y HATSDKHBIX THPISHA"

11.1 | OcHOBHBIC TONOKEHUSI 5 1 1 - 3 - H3yuenue mamepuanoe 1umepamypHslx
MEXaHHYECKOTO UCHOYHUKOB:
pacuéra THHEHHBIX [1], . 2.5.99 — 2.5.102
H30JIATOPOB U [2], cTp. 153 — 168
apMaTypbl [5], ctp. 344-346
11.2 Br16op Tuma u 4.0 0.5 0.5 - 3 -
KOJIMIeCTBA
H30JIATOPOB IS
KOMIUIEKTOBAHHS
MOJIJIEPKUBAIOINX U
HATSDKHBIX THPJISTH]
11.3 PenyuupoBannoe 10 2 2 - 6 -
TSDKEHHE TIPOBOJIA B
aBapUITHOM PEKUME
12 Onops! BO3TyLTHBIX 12.0 15 15 - 9 - IlodzomogKa K neKyuiemy KOHmMpOoio:
JIUHUAN IToBTOpenune maTepuana mno paszaeny "Onopsl
ANEeKTponepesadn U3 BO3IYIIHBIX JIMHUH AIICKTPOTIEpEIadn U3
Pa3IHIHBIX Pa3TMIHBIX MaTEPHAJIOB U CIIOCOOBI HX
MaTepHaJOB U CITIOCOOBI 3aKperuieHus B TpyHTe. OyHIaMeHTH orop"
WX 3aKpeIUICHUS B H3yuenue mamepuanog 1umepamypHsix
rpyare. DyHIaMEeHTHI UCHOYHUKOB:
orop [1], mm. 2.5.135 — 2.5.140
12.1 JlepeBsiHHBIC U 4.0 0.5 05 - 3 - [3], ctp. 782 — 794
Kee300e TOHHBIE [4], ctp. 363 — 436
OTOPBI [6], cTp. 32 — 43
12.2 | CranpHble peméTyaThie 4.0 0.5 0.5 - 3 - [7], ctp. 23 — 72, c1p. 212 — 229
onopsl. MHOrorpasnseie
OIIOpBI
12.3 3akperuieHre omnop B 4.0 0.5 0.5 - 3 -
rpyHTe. @yHIaMEHTHI
orop
DK3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 216.0 32.0 32. 0.5 116 335
0
Hroro 3a cemecTp 216.0 320 32. 0.5 149.5
0
13 MOoOHTa)XHBIH PEKIM 31.7 - 6 - 25.7 - Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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131 BrITsikKa ipoBo/a B 15.7 13.7 [ToBTOpEHUEe MaTepuaa mo pasaeny
IIpOLIECCe MOHTaXa U "MOHTaXHBI! pexum"
TIPY MTOCTEYIOIei H3yuenue mamepuanog 1umepamypnoix
9KCIUTyaTalllu. YUer UCHOYHUKOG:
BBITSDKKHU TIPOBOJA TIPH [1], . 2.5.84
pacdéTe MOHTaKHBIX [2], cTp. 118 — 132
HaTIPSDKCHUH U CTpelt [3], cTp. 810, 811
poBeca [5], cTp. 328 — 332
13.2 TexHomorus 8 6 [7], ctp. 23 — 72, cTp. 229 — 245
MPOU3BOACTBA
MOHTQ)XHBIX paboT
13.3 | MoHTaxxHbIE TAOIULIBI 8 6
u rpaduKu
14 MexaHnuueckuii pacyer 16 12 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
rpO303aIUTHOIO TPOCa [ToBTOpEHe MaTepuaa no pasziaety
141 Cnoco0bl KperieHust 8 6 "MexaHH4YeCKHH pacyeT Ipo303aluTHOrO
TPO303aIUTHBIX TPOCOB Tpoca"
Ha OIopax M YIibl H3yuenue mamepuanog iumepamypnolx
3aLIMTHI IPOBOJIOB UCHOYHUKOG:
14.2 Omnpenenenne 8 6 [2], eTp. 132 - 153
HaTSDKCHUS
IPO303aIIUTHOTO TPOCa
0 YCJIOBHIO 3aILUTHI
BO3YLIHOM JIMHUH OT
IPO30BBIX
NEPEHAPSKEHUN U
NpOBEpKa ero
MEXaHUYECKOHI
IIPOYHOCTH
15 [Tepeceuenus 16 12 Ilo020mogKa K meKyuiemy KOHmMpoio:
BO3JIyLIHBIX JMHHUMA [ToBTOpEeHue MaTepuaa no paszieity
3JIEKTPONEpEaaun ¢ "[IepecedeHns BO3TYITHBIX JIUHUI
€CTECTBEHHBIMHU JIEKTPOIIEpeIauy ¢ ECTECTBEHHBIMHU
NPENSTCTBUSIMH U NPENSTCTBUAMH U MH)XEHEPHBIMA
HUH)XCHEPHBIMU coopyxeHustMu"
COOpYKEHHSIMU H3yuenue mamepuanog 1umepamyprbix
15.1 PasnoBunHOCTH 8 6 UCHOUHUKOG:
nepeceyeHuit [1], cTp. 86 - 105

BO3AYHIHBIX JIMHUT
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SJICKTpoIepcaaiu U
MpCABABIIAEMbIC K HUM

TpeOOBaHUs
15.2 Bosbiie nepexomsl 8 - 2 - - 6
16 [Iporpammuo- 8 - 2 - - 6 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
BBIYMCIIUTENbHBII [loBTOpEHNE MaTepuaia o pasaeny
kommexc CATIP JIDIT "[IporpaMMHO-BBIYHACIATENEHBIH KOMITIEKC
win CMAPT JIOIT CAIIP JIOII nmm CMAPT JIDIT"
16.1 IIporpammsuo- 8 - 2 - - 6
BBIYHMCITATEIbHBINA
koMmiuiekc CAIIP JIDIT
win CMAPT JIOIT
3adeT ¢ OLIEHKOHI 0.3 - - - 0.3 -
Kypcogoii mpoexr (KII) | 72.0 - - 32 0.3 35.7
Bcero 3a cemecTp 144.0 - 16 32 0.6 91.4
HToro 3a cemecTp 144.0 - 16 32 0.6 91.4
UTOrOo 360.0 32.0 48. 34 11 240.9

0

Ipumeuyanue: Jlex — nexuun; JIab — maboparopusie padboTsl; [Ip — npaktndeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bosoywmnas aunus snexkmponepeoayu u e€ KOHCMPYKMUGHbLE d1eMeHbl

1.1. Onpenenenue BO3AYIIHBIX JIUHUAN AJIEKTPOIIEPEIay U 00IIMe CBEACHUS O X
KOHCTPYKIUsAX. OCHOBHBIE THIIBI OTIOP

OOmiass xapakTepuCTHKa BO3IYIIHBIX JIMHUKA O3JeKTporepenayu. Bo3ayliHele JTUHUM C
HEW30JIMPOBAaHHBIMH, U30JIMPOBAHHBIMU U 3aIUIIEHHBIMU MTpoBoaaMu. O0JIacTH UX TPUMEHEHUS U
Kjaccudukanusa no yuciny Tpéxdasubix neneid. OCHOBHBIE U JIONOJHUTENIbHbIE KOHCTPYKTHBHBIE
AJIEMEHTHI BO3JYIIHBIX JIMHUM 3jekTponepenauyn. [IpomexxyTrouHble U aHKEpPHBIE TPYIIIBI OIOD,
omopsl cnenuanpHoro tuma. Kiaccudukamus omop mo KOHCTPYKTHBHOMY HCIOJIHEHUIO U
MaTepuaily U3rOTOBJICHMUS. .

1.2. [IpoBoaa TpaAUIIMOHHBIX KOHCTPYKIIUNA

Bribop Mapox TpoOBOJOB I BO3AYIIHBIX JIMHUM  3yeKTporepenayd. TpeboBaHus,
npeabsBiseMble K MaTepualy Ux uirorosieHus. Kiaccudukanys npoBoJoB 10 KOHCTPYKTUBHOMY
UCIIOJIHEHUIO, MaTepuajly HW3TrOTOBJIEHHS M CTOMKOCTHM K Koppo3uu. OOnacTy NpUMEHEHUS
IIPOBOJOB Pa3IM4HbIX MapoK. TexHn4ecKkre OrpaHn4eHNs] HA MUHUMAJIBHO JIOIIYCTUMBIE CEYCHUS U
JMaMETphI IPOBO/IOB..

1.3. CoBpeMeHHbIE HHHOBAIIMOHHBIE IIPOBOIA

KoMmaktupoBaHHble MPOBOJA, WX KOHCTPYKLIHMH, JOCTOMHCTBA M HemoctaTku. OO6mactu
paloHaIbHOTO MPUMEHEHUS! KOMIIAKTUPOBAHHBIX MPOBOJOB.. BhICOKOTEeMIepaTypHble MpOBOJA,
WX KOHCTPYKIIMH, MaTepHalibl U3TOTOBJICHHMS, JOCTOMHCTBA U HenoctaTku. OOIacT BO3MOKHOTO
MPUMEHEHUS BBICOKOTEMIIEPATYpPHBIX MPOBOJOB. OTIWYUTENbHBIE OCOOCHHOCTH pacyeTa CTpen
npoBeca ¥ TspkeHus. [lonstre Touku neperuoa..

1.4. JIuneitHble U30JATOPHI U apMarypa

OcCHOBHBIE TPYNIIBI IMHEWHBIX U30JITOPOB. Kiaccudukaiys u3oaaTopoB Mo KOHCTPYKTUBHOMY
WCTIOTHEHUIO U U30JISIIHOHHOMY MaTepHaly, UX JOCTOMHCTBA U HEAOCTaTKH, 00JIacTH MPUMEHEHHS
u MapkupoBka. CoBpeMEHHbIE TOJHMMEpPHbIE U JITTHHHOCTEP>KHEBBIE (PapPopoBbIE H3OISATOPHI.
Jluneitnas apmarypa u e€ kiaccudukanus no HasHaueHuto. CoBpeMeHHasi apMaTypa CIUpalbHOTO
THUIIA..

2. Bnewnue amMocc;beprle 8030€elCmeus Ha 6030V1/MHVIO JUHUIO aﬂeKmponepeanu

2.1. Tononé€nao-n3Mopo3eBbic 00pazoBanus. CTaTHYECKHE BETPOBBIC BO3CHCTBHSI.
TeMneparypHble BO3AEHCTBUSA

AHanmu3 BHENMIHUX aTMOC(HEpPHBIX BO3JCHCTBUN HAa BO3AYIIHYIO JIMHHUIO JJIEKTPONEpeIadH.
VYcnoBus o0pa3oBaHUs Pa3NUYHBIX BUIOB TOJIONETHO-U3MOPO3EBBIX OTIOKEHUN Ha MPOBOJAX H
CTEMeHb WX BIHMSHUS Ha MEXaHMUYECKYIH0 TIPOYHOCTh. HalOmrogeHne 3a WHTEHCHUBHOCTHIO
rojofief000pa3oBaHUsl U BEPOSTHOCTHO-CTATUCTHUYECKHA Y4YET MAHHBIX Ha METEOCTaHIUSIX.
PaitonupoBanue tepputopun PoccuM mo HOpMAaTHUBHOW TOJIIIMHE CTEHKU rosojena. dakTopsl,
BIUSIONINE HA WHTEHCHUBHOCTH OOJEIEHEHUs TMpOBOJOB. BeTpoBble BO3AEHCTBUS  Ha
KOHCTPYKTHUBHBIE 3JIEMEHTHI BO3AYIITHOW JWHUH. HaOmrojneHue 3a MHTEHCUBHOCTHIO BETPOBOTO
BO3JICUCTBUS Ha METEOCTaHUUAX. PalioHupoBaHue Tepputopun Poccuum 1Mo HOPMATHUBHOMY
BETPOBOMY JaBiicHHIO. DaKTOPHI, BIMSIONINE HA WHTEHCHBHOCTH BETPOBBIX HArpy3ok. BrusHue
W3MEHEHUH TeMIepaTyphl BO3lyXa Ha paboTy mpoBoaoB. OOpaboTKa 3aperuCTPUPOBAHHBIX Ha
METEOCTAHITUAX JAHHBIX M ONPEICIICHIE XapaKTePHbIX 3HAUCHUI TeMITepaTypPHI..

2.2. JlnHaMu4ecKe BETPOBBIE BO3ACHCTBUS
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Junamuueckue BeTpoBble Bo3jaeicTBHs. Hambosee pacmpocTpaHeHHBIE BUABI KOJeOaHUI
IPOBOJIOB IOJI BO3JEHCTBHEM BeTpa. MeXaHU3Mbl pa3BUTUS 20JI0BOM BHOpAalMU M IUIACKH, MX
xapakrepuctika. OCHOBHBIE CPEICTBAa 3alllUTHl OT BETPOBBIX KOJEOAHMI M TMACCUBHBIE MEpHI
60pb0Obl. KOHCTpYKIIMM COBPEMEHHBIX OTEUECTBEHHBIX M 3apyOexHbIX TracuTeneil BuOpanuw,
MEXTy(ha3HbIX U30JUPYIOIIUX PACTIOPOK, FACUTENEH TUISICKU. DIIeKTpUYecKas IIaBKa rojoje/a. .

3. OcnosHble NOJIONCCHUSL MEXAHUYECK020 pacdemd I’ZD060006

3.1. lonycTuMble MEXaHUYECKUE HATIPSKEHMSI B IPOBOJAX

OO0mue cBefeHHs O HOPMalIbHOM, aBapUMHOM, MOHTaXXHOM pPEXKHUMax BO3AYIIHOW JHHHUH
JIEKTpONEpeaaun U KIMMaTHUYECKUX YCIOBUSX, IT0JIOKEHHBIX B OCHOBY MEXaHUYECKOIO pacyera eé
KOHCTPYKTUBHBIX 3JeMEHTOB. HeoO0XoauMocTh OrpaHMYeHHs MEXaHHYECKOrO HaIpsHKeHUS B
IPOBOJIC NPU YCIOBHAX €ro CTaTUYECKOrO HArpyXeHus Uit oOecredeHHs Haa&KHOW paboOThI
BO3AYIIHOW JUHUU. DPOPMYJIUpPOBKA METOAA JIOMYCKAEMbIX HANpPSHKEHUM. AHaJIM3 COYETaHUM
KJIMMAaTUYECKUX YCIIOBUH, INPH KOTOPBIX BO3MOXKHBI HaWOOJBIINE HANPSHKEHHS B IPOBOJE.
HopMmupyembie 3Hau€HUS JOMYCTUMBIX MEXaHUUECKUX HAMPSKCHUIA. .

3.2. Haumenbuire paccTosiHUs OT IIPOBOJOB 10 MOBEPXHOCTU 3€MJIIU

TpeOGoBanusi MO 3alIUTe HACEIEHHUS OT BPEIHOTO BO3ACUCTBUA JJIEKTPUUYECKOTO TOJS,
CO3/1aBa€MOr0 BO3/YIIHON JHHUEH snexTponepenaun. Kiaccupukanuss THIOB MECTHOCTH TI0
BO3JICUCTBUIO 3JIEKTPUYECKOIO MOJs Ha HaceneHue. IlpeaenbHO AOMYCTUMBIE  YPOBHH
HAINpPSHKEHHOCTHU AJIEKTPHUYECKOTO TIOJISI BO3AYIIHOW MHNK. HanMeHnbime 6e30macHble pacCTOSTHUS
[0 BEPTUKAJIMW OT IMPOBOJOB JI0 IMOBEPXHOCTU 3€MJIM, HOPMHUPYEMbIE B 3aBUCHMOCTH OT THIIA
MECTHOCTM M HOMMHAJIBHOIO HAIPsDKEHUS BO3AYUIHOW JIMHUM DJIeKTpoliepenadd. AHaau3
COUYETaHMH KIMMAaTUYECKUX YCIOBHIL, MPU KOTOPHIX BO3MOXHO HanOOIbIlIee MPOBUCAHUE TPOBOIA. .

3.3. HopmatuBHbIe coueTaHus KIMMAaTHUYECKUX YCIOBHM
HopmatuBHBIE coueTaHUs KIMMATUYECKUX YCIOBUHN JJIi MEXaHHYECKOro pacueTa MpOBOJOB B
HOPMAaJIbHOM PEXHME PaOOThI BO3AYIIHOW JIMHUU DJIEKTPOTIEPETadH. .

4. Yoenvuvie mexanuyeckue HAacpy3KUu

4.1. Y nenpHble MEXaHUYECKUE HATPY3KH HA ITPOBOAA

HopMaTuBHBIE M pacueTHbIE HAarpy3kd Ha IpPOBOJ OT BO3ACHCTBHS BETpa M TOJOJEAA.
VY enbHble MEXaHUYECKHE Harpy3KH OT COOCTBEHHOM Macchl MPOBO/IA, MACChI TOJIOJENA U JaBICHUS
BETPa, COOTBETCTBYIOIIME OCHOBHBIM HOPMATHMBHBIM COYETAaHUAM KIMMAaTHYECKUX YCIOBHUHU.
Ornpenenenne HanOOBIIEH MEXaHUUECKOW Harpy3KH Ha TIPOBO/T..

4.2. Y aenpHbIe MEXaHHYECKHE HArPY3KH Ha TPO303aIIUTHBIC TPOCHI
Oco0eHHOCTH pacueTa Harpy30K JJIsl FPO303allIUuTHOTO TPOca.

5. Duzuxo-mexanuyeckue XxapaKmepucmuxuy l’ll?060006

5.1. XapakTepuCTUKA MOHOMETANINYECKUX IPOBOJOB. DKCIEPUMEHTAIIbHAS TUarpaMmma
pacTsKEeHUs: IPOBOJIOKHU (TIPOBOAA)

DU3NKO-MEXAHUYECKUE XApPaKTEPUCTUKA TIPOBOJOK M MOHOMETAINIMYECKHX IPOBOJOB,
NojydaeMble IpPH MCIBITAHUAX OOpa3lloB Ha pacTsDKeHHe. OKCIEepUMEHTalbHas auarpaMma
pacTsKeHUs IPOBOJIOKH (TpoBoAa). TekydecTb U MOI3y4ecTb METAILIOB. .

5.2. DKBHUBAJICHTHEIC XAPAKTCPUCTHUKHU CTAJICATITFOMUHUCBBIX IIPOBOJIOB
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B3anmopeiicTBie pasHOPOAHBIX METAUIOB B KOHCTPYKIMHM KOMOMHHPOBAHHOTO MPOBOAA NpPHU
TEMIIepaTypax, OTINYHBIX OT TEMIEPATYPHI U3TOTOBJICHHS. DKBUBAJICHTHbIE PACUETHBIC TAPAMETPhI
CTaJICAJIIOMUHUEBBIX IIPOBOJIOB..

6. Ypasnenus Kpusoii nposucanus u dm3u1<0-mexanuuec;<020 COCMOAHUA I’ll?0600a

6.1. MaremaTuueckasi MOJIEJIb KPUBOM MPOBHUCAHMS POBOA

MaremaTtnueckast MOZI€Ib KPUBOI IPOBHCAHMS IIPOBOJIA IPU OAMHAKOBOM BBICOTE €r0 MOABECKU
Ha COCEAHMX OINOpax. YpaBHEHHs ILEMHOW IWMHUM M mapabonbl. OO6racTd HUX NPUMEHEHHS.
®dopmyiibl Ui pacyeTa CTpelibl IpoBeca U AJIUHBI IPOBOJA..

6.2. YpaBHeHHE (PU3UKO-MEXaHUYECKOTO COCTOSHUS POBOAA
BeiBon ypaBHeHHsS (DU3NKO-MEXaHMYECKOTO COCTOSHHS IpOBOJa. PelieHne HeIMHEHHOTO
YpaBHCHUA COCTOAHUA UTCPALMOHHBIM METOJ0OM HBIOTOHa, €ro rpa(banCKaﬂ HUHTCpHIpCTaAlu..

7. Bvibop onpedenauezo no npoyHocmu npogood HOPMAMUEBHO20 COYEMAHUSA KIUMAMUYECKUX
VCa08Ull

7.1. Onpenensoniee 1o NPOYHOCTH ITPOBOJAa HOPMATUBHOE COYETAHUE KIIMMATHYECKUX
YCIIOBUHM M METO/BI €r0 BbIOOpa

HopmatuBHOEe coyeTaHue KIMMAaTUYECKMX YCJIOBUHM, HpHU KOTOpPOM Hauboyiee BEpOSTHO
NPEBBIIICHHE JOIMYCTUMOTO HANpsDKeHHS. MeTonbl BBIOOpa ONPENEeNSIOmEero M0 MPOYHOCTH
IpOBOJIa HOPMATHBHOTO COYETAaHUS KJIMMATUYECKMX YCIIOBHMM, TOJyYuBLIME HauOOJbILIEE
pacIpocTpaHEHHE. .

7.2. [locTpoeHue 3aBUCUMOCTEN CpeAHEIKCILTYaTallMOHHOTO HAMIPSKEHUS OT JUIMHBI IPONETa

Harnsaneiii MeTon MHOCTPOCHHS 3aBUCHMOCTEH CPEAHEIKCILTYaTallMOHHOTO HANpPsHKCHHUS B
MpoBOA€ OT JJIMHBI TpOJeTa TpPU MCXOAHBIX YCIOBHSIX, COOTBETCTBYIOUIMX HauOOMIbIIei
MEXaHWYECKON Harpy3Ke ¥ HU3IIEH TeMIepaType BO3IyxXa..

7.3. MeTo1 KpUTHYECKUX MPOJIETOB

Kputnueckue nposersl U BbIBOA GOPMYIT ISl X pacueTa. AJITOpUTM BbIOOpa OMPEIEISIOIEro
[0 MPOYHOCTH IIPOBOJA HOPMATUBHOIO COYETAHUSA KIUMATUYECKUX YCIOBUH IO METOLY
KPUTHYECKHUX ITPOJIETOB. .

8. Knumamuueckue YCo6UA HauboIbUIE20 npoeucarusd npoeoda. Fa6apul’l’ZHbllZ nDO]lém

8.1. Kputnueckas temneparypa Bo3ayxa

VYcnoBHasg KpUTHYECKass TeMIepaTypa BO3[yXa. BbIsIBIEHHE HOPMAaTUBHOTIO COYETaHMS
KIIMMaTHYECKUX YCIOBUM, IMpPU KOTOPOM TMPOBOJ HMeeT HauOousblee IpoBHCcaHHE. BrIBOJ
(bopMyIbl JUIs pacyeTa KpUTUYECKON TEMITEPaTypBHl..

8.2. 'aGapuTHBII POJIET U AJTOPUTM €0 pacyeTa

Haubosee BBITOIHBIN B YCIOBHUSX POBHOH MECTHOCTH Ta0apUTHBIN MPOJIET BO3AYIIHON JHMHUU.
BeiBon gopmynbel At rabapuTHOTO mposieTa. AJITOPUTM €ro pacdyeTra M MPOBEPKU MPaBUIBHOCTH
[IOJIY4YEHHOT'O pe3ysbTaTa..

9. Paccmanoska onop no mpacce 6030VWH01J JAUHUU 3]161(71’11701’16[760611{1/!

9.1. IlpononbHBINA TPOQHUIE TPACCHI
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CocraneHue MpoI0JILHOT0 MPOQUIIsS Tpacchl BO3AYIIHOW JIMHUM 3JeKTporepenaun. [lepeueHp
JTAHHBIX, HAHOCUMBIX Ha 4ePTEXk MPOJOIBHOIO IPOQUIIS..

9.2. IlocTpoeHne pacCTaHOBOYHOTO IAbJI0HA
HlaGmoH s pacCTaHOBKHM IMPOMEXYTOUHBIX OHOp IO Tpacce JUHHWU. YPABHEHHS KPUBBIX
mrabsiona. Beibop macimraba i nocTpoeHus m1adioHa ¥ ypaBHEHUSI MacIITAOHBIX KPUBBIX..

9.3. PacctaHOBKa MPOMEXKYTOYHBIX OIOP C MOMOIIBIO mabioHa. [ToHATHS BECOBOTO U
BETPOBOI0 IPOJIETOB

PaccranoBKa MpOMEXYTOYHBIX OIOP IO MPOJOJIEHOMY MPOQUII0 TPACCHl BO3AYIIHOW JTHHHUH C
MOMOIIbI0 T1a0oHa. [IpaBuio moip30BaHus MIA0JIOHOM MPU PYYHOM CIIOCOOE PACCTAaHOBKH OIIOP.
[ToHsATHSI BECOBOTO U BETPOBOTO MPOJICTOB..

10. Mexanuueckuii pacdem I’ZDOGOOCZ 6 npedefzax AHKEPOBAHHO20 yuacmka

10.1. YcnoBue paBHOBECHSI OIICPKUBAIOIIMX TUPJISHI U30JATOPOB

[Ipupaiienre AIMH MPOMEKYTOYHBIX MPOJIETOB MPU M3MEHEHUH BHEIIHUX KIMMATHYECKUX
YCIOBHM. VYpaBHEHHE MOMEHTOB CTaTHYECKOTO pAaBHOBECHS MOIACPKUBAIOIICH THUPJISH]IbI
n30JTOpoB. OnpeneneHue TOPU3OHTAIBHBIX COCTABIISIONMX OTKJIOHEHHS TOACP>KUBAIOIINX
TUPJISH]I U30JITOPOB B MPEEIaX aHKEPOBAHHOIO YYACTKa..

10.2. Cucrema ypaBHEHHUI COCTOSIHUS ITPOBOJA JIJIsl aHKEPOBAHHOT'O y4acTKa

Mexannueckuil pacdyeT MpoBOJa B aHKEPOBAHHOM Y4YacTKE C MPOMEXKYTOUHBIMU IPOJIETAMU
HepaBHOI\/JI JJIMHBI. CocraBiieHHE CHCTEMBI ypaBHeHI/Iﬁ COCTOsIHMA IPOBOJA IJII aHKCPOBAHHOI'O
y4acTKa, COCTOSIILETO U3 IPOU3BOJILHOTO YKCIIa TPOMEKYTOUHBIX IPOJIETOB..

10.3. ITpuOa>KeHHbIM METO/1 pacueTa HaNpsHKEHU B aHKepOBaHHOM yuacTke. [IpuBeneHHbIi
MPOJIET

[TonsiTue mnpuBeAEHHOrO MpoOJETAa AHKEPOBAHHOIO Yy4yacTKa M €ro HCIOJb30BaHUE JJIf
npuOIMKEHHOTO  OMpE/ETCHUsl HalpshkeHus B mpoBoje. BoiBox ¢dopmynsl ans  pacuéra
IIPUBEIEHHOTO IIPOJIETA B YCIOBUAX OTHOCUTEIIBHO POBHON MECTHOCTH. .

10.4. Pa3HOBBICOKAsI TOABECKA MPOBOJIOB HA COCEHUX OINOPax

Maremarnueckass MOJIE€Ib KPUBOW MPOBUCAHUS MIPOBOJA MIPU PA3HOM BBICOTE €r0 MOABECKH HA
cocenHux omopax. IloHsTHe cTpen mpoBeca W UX pacyeTHble (GOPMYIbl. YPaBHEHUS COCTOSHUS
poBoja B (hopme 3anucu OTHOCUTENIBHO HAMPSKEHUH U CTpen npoBeca. MeTo bl X pelIeHHU ..

11. Moumaoicuviii pescum

11.1. BeITs>KKa MpoBOJia B MPOLIECCE MOHTAXa U MPHU MOCIEAYIONIEN dKCITyaTaluu. Y 4€r
BBITSDKKH IIPOBOJA IIPU PACUETE MOHTAKHBIX HAIIPSKECHUH U CTPE IpoBeca

BrITspKKa poBOa B BUJIE HEYNPYTUX IUIACTUYECKUX JAedopmanuii OT BO3AEHCTBUS OOJBLINX
BHEIIIHUX HAarpy30K WIM B PE3YJIbTATE €KECIHEBHOU MOJI3Y4eCTH. XapaKTep MPOTEKAHUS BBITSKKU
npoBoja BO BpeMmeHH. HeoOXoAuMocCTh yuéTa BENUYMHBI BBITSDKKH, DEaJU3yeMOd 3a Bpems
MOHTaXka IIPOBOJA U B XOJE IMOCIECAYIOLEH dKCIUTyaTallud BO3AYLIHON JIMHUM DJIEKTPOIIEPEAAUH.
OrnpeznesieHNe MOHTAXXHBIX HAaNpsDKEHUM B MPOBOJE C YYETOM BBITSDKKA. MOAYIb MOHTa)XHOU
XapaKTEPUCTUKU PACTSIKEHU. .

11.2. TexHosorus Npou3BOJCTBAa MOHTAXXHBIX pabOT
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Onucanune Hauboiee pacHpOCTPaHEHHBIX METOAOB MOHTaXa IPOBOJOB. TEXHOJOTHS
MIPOU3BOJICTBA MOHTQXXHBIX pabOT MO METOAY BU3MPOBAHUS CTped IMmpoBeca mpoBoaa. CrocoObl
BHU3MPOBAHUS CTPEII IIPOBECA IPOBOJAA € OJIBEMOM HA ONOPY U C TOBEPXHOCTHU 3€MJIH..

11.3. MoHTa)xxHbI€ TaOIUIBI U TPAPUKH

[TonroTroBKa MOHTQXXHBIX TAOJIUI] U TPAPUKOB IJIs BHIIOJHEHHUS pabOT METOJOM BU3WPOBAHUS
CTpes mpoBeca MpoBojaa. PacuéT MOHTaKHBIX HAIPsDKEHWA M CTpENl IMpoBeca MpoBoJa IS
XapaKTePHBIX JJIMH MPOMEXKYTOYHBIX MPOJETOB B 3aBUCMMOCTH OT TEMIIEPaTyphl BO3AyXa MpHU
MOHTaXe..

12. Mexanuueckuti pacuem 2po303aumuo20 mpocd

12.1. Cioco0sl KperieHus IpO303alUTHBIX TPOCOB HA ONIOPaX U YIJIbl 3alUThI IPOBOIOB

Ha3nauenue rpo303alIUTHBIX TPOCOB M BUIBI I'PO30BBIX MEepeKpbITHA. CIOCOOBI KperuieHus
TPOCOB B 3aBUCUMOCTH OT HOMHMHAJIBHOTO HANPSIKEHUS BO3AYLIHOM JIMHMM D3JIEKTPOIEpENadH.
VYTl 3aIATHI IPOBOJOB HA OIIOPAX..

12.2. Onpenenenune HaTsHKEHUS TPO303aIIUTHOTO TPOCA MO YCIOBUIO 3AIIUTHI BO3AYIITHOM
JIMHUU OT TPO30BBIX NIEPEHANPSKEHUM U IIPOBEPKA €r0 MEXaHUYECKOM ITPOYHOCTH

HopmupyeMble HauMeHbIIME pacCTOSHUSA [0 BEPTHKAIM MEXAY TPOCOM M IPOBOJOM B
CEepEeMHE MPOJIETOB Pa3IMdyHON JuHbI. HopMmaTuBHBIE COYETaHMS KIMMATUYECKUX YCIOBUU IS
MEXaHMYECKOI0 pacyeTa rpo303allUTHBIX TPOCOB. AJITOPUTM pacdeTa HaTSKEHUs TPOoca UCXOAs U3
YCJIOBHS 3aIUTHI BO3YIIHON JIMHUU OT I'PO30BbIX NlepeHanpspkeHuii. [Iposepka Tpoca 1o ycioBuio
MEXaHUYECKOH IPOYHOCTH..

13. H€D€C€V€Huﬂ 603@VWHle JUHUL 3Jzel<mponepe()auu C ecmeCcmeerRHbiMU npenAamcmeusimu u
UHIHCEHEPHBIMU COOPVIHCEHUAMU

13.1. Pa3HOBHUHOCTH NepeceYeHnd BO3TYLIHBIX JIMHUMN 3JIEKTPOIIEPEay U MPEAbSBIsIEMbIE K
HUM TpeOoBaHUs

Pa3HOBUIHOCTH TepecedyeHril BO3AYWIHBIX JMHUWA BJeKTponepenadyn corjacHo [IpaBunam
YCTPOMCTBA 3JEKTPOYCTAaHOBOK. TpeOoBaHMs, MpeabsBIsEMble K YIIy IEpPEceYeHMs, TUIY U
KOHCTPYKIMU OIIOP, PACCTOSHUSAM OT 3JIEMEHTOB BO3JYIIHOM JIMHMM 1O ONPEIEICHHBIX 4YacTeu
nepecekaeMoro 00beKTa Mpu pa3IMyHbIX BUJAX MEPECEUSHUH.

13.2. bosbiue nepexo/sl

[TepeceueHust BO3AYIIHBIX JIMHUM 3JIEKTpONEpeAayd € CYAOXOAHBIMM M HECYJOXOJIHBIMHU
BOJHBIMH NIpocTpaHcTBaMu. [loHsTre Gosnbimoro nepexoaa. OcoOEHHOCTH MEXaHMYECKOTO pacyera
IpOBO/JIa B MpoJieTe OOJBIION JUTUHBL..

14. Bvoibop noodsecHblx u30aamopos 0. HOOOEPHCUBAIOWIUX U HAMANCHBIX 2UDJIAAHO

14.1. OcHOBHBIE MOJOKEHUS MEXAHUYECKOTO pacuéTa JINHEHHBIX U30JIAITOPOB U apMaTyphl

MexaHndecknuii pacdeT U30JIITOPOB U apMaTypsl 110 METOAY pa3pyllaromux Harpy3ok. [Ionarue
AIIEKTPOMEXAHUUECKOM paspyatomieil Harpy3ku. KoadduumenTs! ycinoBuit paboTel 1 HaJEKHOCTH
[0 MaTepually Ajsi BbIOOpa M30JIATOPOB M apMaTypbl MO0 Harpy3kaM B HOPMaJbHBIX U aBapUHHOM
pekuMax paboThl BO3AYIIHOW JIMHUH JIEKTPOIIEpEIayu. .

14.2. BeiOop THIa ¥ KOJIWYECTBA U30IATOPOB ISl KOMIUICKTOBAHUS MTOICPKUBAIOIINX U
HATSDKHBIX TUPJISH]T
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BriBoa BBIpaKeHU AJs OmpeseNieHuss HauOONBIIUX PaCUeTHBIX HArpy3o0K, NEHCTBYIOIIUX HA
MOAJEPKUBAIOLIYIO THUPJISIHAY H30JIATOPOB B HOPMAIbHBIX W aBApUHHOM pexuMax paboThl
BO3AYIIHOW JIMHUM O3yieKkTponepenayn. llomydyeHue BBIpQKEHUH [UIS OLEHKH HAMOOJBIINX
pacueTHBIX HArpy30K, JACUCTBYIOIIMX Ha HATSHKHYIO THUPISIHAY HW30JsSTOpoB. Bpibop Tuna u
KOJIMYECTBA HM3OJISTOPOB Il KOMIUIEKTOBAHMS MOJACPKUBAIOLUIMX M HATSKHBIX TUPJISHA IO
YCIIOBUSIM MEXaHUYECKOM MPOYHOCTHU U CTETICHU 3arps3HEHUsI aTMOCQEPHI..

14.3. PegyuupoBaHHOE TS)KEHUE MPOBOJIAa B aBAPUMHOM peXUME

[TonsTHe penynupoBaHHOTO TsDKEHHsS. Ero 3aBHCHMMOCTB OT KOHCTPYKIIMH OIOPHI, JUIMHBI
NOJICP)KUBAIONICH TUPJSHIBI M30JSATOPOB, HArpy3KH MPOBOAA M JUIMHBI TPOJETa 10 OOpHIBA.
Hopmupyemoe ai1si HaceneHHOM MECTHOCTH 3HAUY€HHE HAaMMEHBIIETO PACCTOSIHUS OT MPOBOJOB 0
MOBEPXHOCTH 3€MJIU TIPU 0OpBIBE IPOBOJIA B CMEKHOM IIPOJIETE. .

15. Onopoi 6030VIHbLX TUHUL 3AeKMPONepeoayi U3 PA3IUYHbIX MAMEPUAIo8 U CHOCOObL UX
3axpeniienus 8 cpyume. Pyuoamenmol onop

15.1. JlepeBsiHHbBIE U keNe300€TOHHBIE OMOPHI

KoHCcTpyKIuu nepeBsiHHBIX OINOp, MX JOCTOMHCTBA M HeaocTaTku. Mcmonbp3yemble copra
JPEBECHUHbl M CIOCOOBI 3amMThl OT THUeHUs. OONacTH NPUMEHEHUs JACPEBSHHBIX OIOD,
OCOOEHHOCTH MX M3TOTOBJIEHHS M 3KCIUlyaTauuu. MapKupoBKa JepeBsiHHbIX omnop.. KoHcTpykiuu
XKeNne300€TOHHBIX ONOp, MX MpEeuMyILIecTBa M HENOCTaTKH, oOnactd mnpuMeHeHus. CrocoObl
YBEJIMUYEHHUS IPOYHOCTH U JOJITOBEYHOCTH Ke€JI€300€TOHHBIX Onop. MapkupoBKa ke1e300€TOHHbBIX
or10op..

15.2. CranbHble peméryareie onopbsl. MHOrOrpaHHble ONOPHI

JIOCTOMHCTBAa M HEJNOCTaTKM CTaJbHBIX pEIETYaThIX OHOp, OO0JACTH HX HPUMEHEHUS.
TpaguuoHHbIE KOHCTPYKLUHU CTaJbHBIX OIOP, CIIOCOOBI COOPKM M COEIMHEHHS HMX 3JIEMEHTOB,
CpPEICTBA 3alIUTHl OT KOPPO3HM, OCHOBHBIE NPUYMHBI MOBPEKICHHS. MapKupoBKa CTaIbHBIX
YHUQUIMPOBAHHBIX omop.. COBpeMEHHbIE CTHJIM30BAaHHBIE CTaJbHBIE PELIETYATHIE OMOPHI.
OCOOEHHOCTH KOHCTPYKIMI COBPEMEHHBIX CTAJIbHBIX MHOTOTPaHHBIX ONOpP, MX MPEUMYIIECTBA U
HEJ0CTaTKU, 00JIaCTH IPUMEHEHUSL. .

15.3. 3akpennenue onop B rpyHTe. DyHnaMeHTHI onop

CrocoObl 3aKperieHUus] CTOEK JEPEBSIHHBIX M JKEJIE€300€TOHHBIX OMNOp B TPYHTE Pa3IUYHOU
CTpyKTypbl. KOHCTpyKuMu kene300€TOHHBIX (DyHIAMEHTOB JUIsl YCTAaHOBKH NPOMEXYTOUHBIX U
AQHKEPHO-YTJIOBBIX CTaJbHBIX peIETYaThiX omnop. Pa3sHOBUAHOCTH CBailHBIX (YyHIAaMEHTOB U
o0nact ux npuMeHeHusi. OCOOEHHOCTH 3aKpEIIeHHsI B TPYHTE ONOpP Ha OTTSKKAX..

16. [Ipoepammno-gviuuciumenvruii komniexce CAIP JIDI uau CMAPT JIDIT

16.1. ITporpammuo-BbruncauTenbHbiil kommieke CAIIP JIDIT unu CMAPT JIDIIT
OcHOBHBIE MOIYIW TporpaMMHO-BeIuucIuTENbHOTO KoMmimiekca CAIIP JIDIT unmu CMAPT
JIDIL

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. BozaymiHas JIMHUA 3JIEKTPONEpeNaUt U €€ KOHCTPYKTUBHBIE 3JIEMEHTBI;
2. Baemrnue atMocdepHble BO3ACHCTBHS Ha BO3AYIIHYIO JTUHUIO AJIEKTPOIIEepe1ayn;
3. OCHOBHBIE MOJIOKEHUS MEXaHUYECKOTO pacyeTa IpOBOJIOB;
4. Y nenpHblE MEXAaHUYECKUE HATPY3KH;
5. PU3NKO-MEXAHNYECKUE XapAKTEPUCTUKU IIPOBOJIOB;

17



6. YpaBHEHUS KPUBOU MPOBUCAHUS U (PU3UKO-MEXaHUIECKOTO COCTOSHUS TIPOBOJIA;

7. Bb16op onpenensomero no nNpoYHOCTH MPOBOa HOPMATUBHOTO COYETAHUS
KJINMAaTHYECKUX YCIIOBMIA;

8. Knumaruueckue yciaoBusi HauOOJbIIEro MPoOBUCaHUs MpoBoja. ["abapuTHbIN NpoNET;

9. PaccranoBka onop mo Tpacce BO3AYIIHON JUHUU JIEKTpOIepeaayu;

10. Mexanu4eckuii pacyeT IpoBO/Ia B IIpeAeiaX aHKEPOBAHHOTO YYaCTKa;

11. Ilepeceuenust BO3YIUIHBIX JIMHUN 3JIEKTPONIEPEIaUH C €CTECTBEHHBIMH MPETSITCTBUSMU U
WHKEHEPHBIMH COOPYKEHUSIMU;

12. Be100p TOIBECHBIX U30JIATOPOB IS MTOAIEPIKUBAIONIUX U HATSHKHBIX THPIISTH,

13. Onopsl BO3AYUIHBIX JIMHUHN 3JIEKTPOIIepeiadl U3 Pa3InYHbIX MaTEPHATIOB U CIIOCOOBI UX
3aKpervieHus: B rpyHTe. @yHIaMeHTHI OT0p;

14. MOHTaXHBIN pEXUM;

15. MexaHndeckuit pacuer rpo303alluTHOrO TPOCa;

16. PacueT mpoBo/ia B aBapUiTHOM pPEKUME.

3.4. Tembl 1a60paTOPHBIX padoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanuu

o

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

OO6cyxeHre MaTepralioB Mo Keiicam paszena "Bo3ayiiHas TUHHS dJIeKTporepeaadu u eé
KOHCTPYKTHUBHBIE DJIEMEHTHI"

OO6cyxeHne MaTepuasoB Mo KeiicaM paszzena "BHemHue atMocdepHble BO3ACUCTBUS Ha
BO3JIYIIHYIO JIMHUIO AJIEKTporiepeaadn”

OO6cyxneHrne MarepuaioB Mo Kedcam paszzaena "OCHOBHBIE IMOJIOKEHHS MEXaHUYECKOTO
pacuera npoBoi0B"

OO6cyxaeHne MaTepuasioB o Kelicam paszzena "Y ienbHble MEXaHUYeCKHe Harpy3Kku'"
OO6cyxxnenne mMaTepralioB o keicam pazzena "®duH3nKo-MeXaHUYECKHe XapaKTEPUCTUKU
MpoBOI0B"

OOcyxneHne marepualioB IO KelicaM paszzaena "YpaBHEHHS KpPUBOW NPOBUCAHUS U
($U3MKO-MEXaHNYECKOT0 COCTOSTHUS MpoBoaa”

OO6cyxeHne MaTepuaioB MO KeiicaM paszzena "Bpibop ompeznensioniero mo mpo4yHOCTH
IIPOBOJIa HOPMAaTUBHOI'O COYETAHUs KIMMAaTHYECKUX yCIOBUI"

OO6cyxxnenne MarepuaioB Mo keicam pazaena "KnumaTudeckue ycioBHs HaUOOJBIIETO
npoBucaHus npoBoja. ["abapuTHslil mponér”

OO6cyxieHrne MaTepualoB o KeiicaMm paszzena "PacctaHoBKa ommop mo Tpacce BO3TYLIHOM
JIMHUM dJIeKTponepesadyn”

10. OGcyxneHne MaTepwalioB TO KeiicaM paszziena "MexaHWYecKHil pacdeT MpoBOjAa B

npeacitax aHkKCpoOBaHHOTO y‘{aCTKa"

11. OGcyxaenune MaTepuasoB 1o Keicam pasnena "MoHTaxHbIA pexxum"
12. Ob6cyxneHne MaTepualioB Mo KeicaMm pasfena "MexaHMYecKHi pacdeT rpo303alldTHOrO

Tpoca"

13. Obcyxnenne wmarepua’goB Mo keiicam pasznena "llepeceyeHus BO3AYIIHBIX JMHUN

QJICKTponepeaaun ¢ €CTCCTBCHHBIMU NPCIIATCTBUAMU U MHXXCHCPHBIMHA COOPY)KGHI/IHMI/I"

14. OO6cyxneHue marepuaioB No Kedcam paszzgena "BbpiOop MOABECHBIX H3O0JATOPOB IS

MOJJEPKUBAOIINX U HATSHKHBIX TUPIISTHA"

15. Obcyxnenue MmarepuaigoB 1o keiicam paszgena "Omopel  BO3JYIIHBIX — JIMHUHN

AJIEKTpOTIepeIau W3 PA3IMYHBIX MATEPUAJIOB M CIIOCOOBI WX 3aKPEIUICHUS B TPYHTE.
®yHamMeHTsl onop"
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16. OO6cyxaeHue maTepuaioB 1o KeiicaMm pasnena "[IporpaMMHO-BBIYMCIUTENBHBIA KOMIUIEKC
CAIIP JIOII mwnn CMAPT JIDIT"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

Kypcosoii npoext (KII)

Temper.

2 CemecTp

- [IpoexTupoBaHre BO3AYIIHON JIUHUU JIEKTPOIIEpEaadn

I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA

Henens

1-5

6-9

10-12

13-15

3aueTHas

Paznen
KypCOBOI'O
MIPOEKTA

1

2

3

4

3amura
KYpPCOBOT'O
MPOEKTa

O0Bem
pazzneina, %

20

30

25

25

BrImmotHeHHBIN
00BeM
HapacTaroIuM
urorom, %

20

50

75

100

Howmep pasznena

Pa3znen kypcoBoro npoekra

1

Brimonnenue 1 yactu KYypCOBOI'O IIPOCKTA

Brimonnenue 2 yactu KYypCOBOI'O ITPOCKTA

Brinonnenue 3 yactu KypcoBOro mpoekTa

2
3
4

Brimonnenue 4 yactu KYypCOBOI'O ITPOCKTA
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3aHJIaHI/IpOBaHHBIe

Howmep paziena quciuminHel (B COOTBETCTBUU C 11.3.1)

OHCHO‘IHOC CpEaACTBO

pe3yNIbTaThl 00Y4YCHHUS Kotbr 1(2(3|/4|5|6|7|8{9(10(11]12|13|14|15|16 (THIT 1 HANMEHOBAHUE)
10 TUCIUIUINHE
WH]JIUKaTOPOB
(B COOTBETCTBHH C
pazuenom 1)
3HaTh:
OcHOBHBIE U TectupoBanue/KOHCTpyKTHBHBIC
JIOTIOJIHUTEIIbHBIE AJIEMEHTHI BO3AYIIHBIX JTMHUI
AJIEMEHTHI BO3/IYIIHBIX aNeKTponepeaaun. Bueninue
JuHU (1IpoBoJa, BO3/ICHICTBUS Ha BO3/YILHbIE JUHUU
IPO303alIUTHBIE TPOCHI, AIIeKTponepeaaun
OTIOPbI AMEHTBI
p\, i (byHII i HH‘]-HK—l + +

JTUHEIHBIE U30JIATOPHI U
apMarypy), ux
KOHCTPYKILIUH,
MaTepuaibl
M3TOTOBJICHUS U
0COOEHHOCTH MOHTaXa
Cratuyeckue u TectupoBanue/KoHCTpYKTUBHBIE
JUHAMHYECKHUE BHEITHUE AJIEMEHTHI BO3AYIITHBIX JTHHUI
BO3/ECHUCTBUS HA N-1nka + aneKTporepenayn. Bueninue
BO3JIYIIHBIC TUHUU BO3/ICHICTBUS Ha BO3/YILIHbIE TUHUU
ANIEKTpoNepesadn ANIEKTpONepeaaun
OcHoBHbIE KonTponbHas padota/BeisiBienne
HOpPMaTUBHBIE KJIMMAaTUYECKUX YCIIOBUM
COYETaHUs HauOOJIbIIEro MPOBUCAHUS TPOBOAA U
KJIIMMAaTHYECKUX pacuét rabapuTHOTO MPOJIETA
YCIIOBH, IPUHUMAEMBbIE VT-Tnk-a +

KonTponbHas pabora/MoaenupoBanue
MIPU MEXaHUYECKOM o

KpHUBOI mpoBUCaHus MpoBoja. Beroop
pacuere IpoBOJIOB U

OTIPEEISAIONIEro Mo MPOYHOCTH
IPO303alIUTHBIX TPOCOB

MIPOBOJIa HOPMATUBHOT'O COUETAHUS
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KINMaTHYCCKHUX YCJ'IOBI/II\/'I

Marematudeckue
MOJEIIA CTaTHIECKOTO
MOBEJICHUS IPOBOJIOB U
TrPO303AIIUTHBIX TPOCOB
01 BO3JICHiCTBHUEM
BHEIIHUX Harpy30K U

Konrponsnas padbora/MoaenupoBaHue
KPHBOI IpoBHCaHHS IPoBo1a. Beibop
OIIPEEIISIONIET0 [0 IPOYHOCTH
IPOBO/Ia HOPMAaTHBHOTO COYETAHUS
KJINMAaTHYECKUX YCIIOBUU

- KonrponsHas padora/V nenpHble

UCII0JIb3YEMBIE B HUX VT-Tnka P P

MEeXaHMYECKHEe Harpy3Ku Ha poBoJia
(bu3uKO-MeXaHnYeCKHe .

BO3AYIIHOM JTMHUHU 3JIEKTPONEpeauH.
XapaKTePUCTHKH

Pacuer skBUBaNICHTHBIX (PUUKO-
MIPOBOJIOB (TPOCOB)

MEXaHUYECKUX XapaKTEePUCTHK

KOMOMHHMPOBAHHOTO [TPOBOJIA C YUETOM

HKCHEPUMEHTANIbHBIX JIaHHBIX
Ymersb:
PaccuuThiBaTh yaeabHbIE Konrponsnas pabora/V nenbHble
MEXaHUUYECKHUE Harpy3Ku MEeXaHUYECKHEe Harpy3Ku Ha MpoBoJia
Ha MPOBOJAA U BO3AYIIHOM JTMHUHU 3JIEKTPONEpeauH.
rpo3o3auiutHbie Tpockl, | M/I-1nk-1 Pacuer sxBUBaJIEHTHBIX (PU3HUKO-
pelaTh HeluHeHoe MEXaHUYECKUX XapaKTEePUCTHK
YpaBHEHUE COCTOSTHUS KOMOMHHMPOBAHHOTO MTPOBOJIA C YUETOM
IpoBOAA HKCHEPUMEHTANIbHBIX JIaHHBIX
Bri6upats Kontponbnas pabora/MonenupoBanue
OIIPEAEIIAIOLIEE 110 KpUBOH MPOBHCaHUs poBoja. Beioop
MIPOYHOCTHU OTPEEISAIONIEro MO MPOYHOCTH
HOpPMAaTHBHOE COYETAHUE IIPOBOJIa HOPMAaTHUBHOT'O COUYETaHMS
KITMMaTHIECKUX KIIMMAaTUYECKUX YCIIOBHH
ycnoBuit 1 HopMaTuBHOe | MJI-1nk-1

coYeTaHue
KITMMATHIEeCKHIX
YCIIOBH,
COOTBETCTBYIOLIEE
HanOOJIbIIIEMY
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IIPOBUCAHHNIO ITIPOBOZIOB

Bbraucnsate rabapuTHbIHA
IIPOJIET U CTPOUTH
11a0JIOH U1
PacCTaHOBKH

Konrponbnas pabora/BrisiBienue
KJINMAaTUYECKUX YCIIOBUM
HauOO0JIbIIEr0 IPOBUCAHUS IPOBOAA U
pacd€T rabapuTHOTO MpoIETa

TPOMEHYTOHHRIX OTIOP WI-Trx KonTponbnas pabora/PaccranoBka

11O TIPO/IOILHOMY OI10p IO IPOA0JIBHOMY NPO(UITIO

MPOQUIIO TPACCH! IMHMH TPacChl BO3AYIIHON JIMHUU
anekTponepenaun. Pacuér nposona B
AHKEPOBAHHOM Y4acTKe

BeinonHaTe pacyer Konrtponsnas padora/PaccranoBka

HaIpsDKEHUR U cTpet OTIOp MO TIPOIOJIEHOMY MPO(UITIO

MpoBeca MpoBoja B WNI-1nk-1 Tpacchl BO3AYIIHOW JINHUU

npenenax anekTponepenaun. Pacuér npososa B

AHKEPOBAHHOI'O y4acTKa AHKEPOBAHHOM Y4acTKe

Onpenensrsb Konrponsnas pabora/Beibop Tuma n

HauOoJIbIINE pacueTHBIE KOJIMYECTBA MOJBECHBIX CTEKJISIHHBIX

YCUJINS B TMHEHHBIX V-1 TapeabyaTbIX U30JISTOPOB IS

U30JIITOpax KOMIUIEKTOBAaHMsI TUPIsiHA. Onopsl 1
(GbyHIaMEeHThl BO3YIIHBIX JIMHUN
ANIEKTpONepeaaun

OmnpenensTb MOHTaKHbIE KonTponbHast pabota/MoHTaxHBIN

HaIpsDKEHUs B PEXUM

MIPOBOJAX, MOHTaXHbBIE V-1

CTpeJbl IpoBeca U

CTPOUTH MOHTa)KHbIE

rpaduku

PaccuurtsiBaTh Konrponbnas pabora/Pacuer

HaTSKEHHE rPO303aLIUTHOrO TpOCca

rpo3o3amutHoro Tpoca | M/-1nk-1

110 YCJIIOBUIO 3allIUTHL
BOSI[yn.IHOﬁ JJMHHUH OT
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TPO30BBIX
[IepEeHANPSKCHUN U
BBITOJIHATH TPOBEPKY
€ro MEXaHU4eCKOM

MIPOYHOCTHU
[IpoekTupoBaTh KonTponbras pabora/IIpoexktupoBanue
nepeceyeHue MepeceyeHul ¢ MHKEHEPHBIMU
BO3JIYIIHOM JIUHUU C COOPYKEHHSIMU U €CTECTBEHHBIMU
WHXCHEPHBIMU N-1nka npensTcTBUsIMH. bonbiime nepexos
COOPY>KEHUSIMHU 1

€CTECTBEHHBIMU

MIPENSTCTBUSIMU

BrInonHATE pacyeTsl B KonTponbnas pabota/CoBpeMeHHbIE
MIPOrpaMMHO- MIPOrPaMMHO-BBIUHCITUTEIHHBIC
BBIYHUCITUTEILHOM N-1nka KOMIUIEKCHI JJI TPOEKTUPOBAHUS
komruiekce CAIIP JIDIT BO3AYIIHBIX JUHUN 3JIEKTPOIIEPEIAUn
nmu CMAPT JIOII
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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
1 cemecTp

Dopma peanuzanuu: [Tucemennas padora
1. BbIGOp TUIIA U KOJIUYCECTBA NOABCCHBIX CTCKIIITHHBIX TAPCJIbYAaTbhIX U30JATOPOB IJIA
KOMIUTEKTOBaHUS THpIisiHA. Onopsl ¥ (yHAaMEHTHI BO3AYIIHBIX JIMHUN 3JIEKTpOIepe1adun
(KontpomnwsHas pabota)
2. BolsiBeHNE KIMMAaTHYECKUX YCIOBUM HaMOOIBIIETO IIPOBUCAHNUS IPOBOJIA U PACUET
rabaputHoro nponéra (KonrponsHas padora)
3. MoaenupoBanue KpHBOH MPOBHCAHKS IPOBOAA. BEIOOp omnpenensionero mo npo4HoCTH
IIPOBOJIa HOPMAaTUBHOI'O COYETaHUs KiiMMaTuueckux yciaosuil (KontponbHas padota)
4. PaccTaHOBKa OIIOP 1O MPOAOIEHOMY IPO(UITIO TPpacChl BO3AYIIHON JIMHUN
anekTponepenaun. Pacuér npoBosaa B ankepoBaHHoM yuacTke (KoHTpoabpHas padora)
5. YaenpHbIe MEXaHWYECKUE HArpy3Ky Ha IPOBOJIA BO3AYIIHON JIMHUHU 3JIEKTPOIepeIayuu.
Pacuer sKBUBajIeHTHBIX q)HBHKO-MexaHI/IIICCKI/IX XapPaKTCPUCTHUK KOM6I/IHI/IpOBaHHOFO ImpoBoJga
C YUETOM SKCIePUMEHTAIbHBIX TaHHBIX (KoHTponbHas paboTa)

®Popma peanmsanuu: [IpoBepka 3ananus
1. KoHCTpyKTHBHBIE 37I€EMEHTHI BO3AYIIHBIX JIMHUM 351eKTponepeaau. BHerHue Bo3nelicTBUs
Ha BO3AYILIHbIE JIMHUU 3JeKTporiepenayn (TectupoBaHue)

2 cemecTp

Dopma peanmmzanmu: [TucemenHas padora
1. MonTaxHbi pexuM (KonTponbHas paboTa)
2. IlpoekTHpOBaHNE TIEPECEUCHNU C HMHKEHEPHBIMHU COOPYKEHUSMHU M €CTECTBEHHBIMU
npensaTcTBUsIMU. bomnbime nepexo sl (KoHTponbHas pabota)
3. Pacuer rpo3ozamutHoro tpoca (KonTponbHas pabora)
4. CoBpeMeHHbIE TPOrPaMMHO-BBIYUCIUTEIbHBIE KOMIUIEKCHI ISl TPOEKTUPOBAHHUS
BO3JIYIIHBIX JIMHUH 25ekTponepenayun (KontponsHas padbora)

banmibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISETCS MPUIOKEHUEM A.
banmpHO-pEeNTHHIOBask CTPYKTYpa KypCOBOTO MPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE
Oxsamen (Cemecmp Nel)
OneHka BeicTaBisieTcs o uroram 1A no sk3ameny.

3auem c oyenxou (Cemecmp Ne2)
OneHka BeicTaBisieTcs o uroram 1A no sk3ameny.

Kypcosoii npoexm (KII) (Cemecmp No2)
OneHka BeicTaBisieTcs o uroram I1A no sx3ameny.

B numiom BeICTaBISETCS OLIEHKA 3a 1 CCMECTD.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIIEHOYHBIX
matepuainos OITOII.
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5. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. IIpaBuiia yctpoiicTBa anekTpoycTtaHoBok. Pasnen 2. Ilepenaua anexkrposneprun. ['n 2.4., 2.5 :
yTB. M-BoM 3HepreTuku Poc. ®enepanun 20.05.03 : BBoa. B aeiictBue ¢ 01.10.03 / M-Bo 3Hepr.
Poc. ®enepanuu. — 7-e uzn. — M. : DHAC, 2004. — 160 c. — ISBN 5-931963-76-6.;

2. 3apyackuii, I'. K. Mexannueckuii pacyeT mpoBOJOB, TPOCOB U U30JISTOPOB BO3TYIIHBIX JIMHUH
anekrponepenaun : monorpadus / I'. K. 3apynckuii, U. A. Ilnaronosa, Harm. uccnen. yu-t "MOU".
— M. : U3n-Bo MOU, 2013. — 205 c. — ISBN 978-5-9902974-8-7.;

3. I'epacumoB B.I'.- "OnexTporexnudeckuii cipaBounuk. T. 3. IlpousBoacTso, nepenaya u
pacripeesieHue nekTpudeckoit sueprun”, Mspareascrso: "MBOU", Mocksa, 2009 - (964 c.)
https://www.studentlibrary.ru/book/ISBN9785383003381.html,;

4. CripaBOYHMK IO 3JIEKTPUUYECKUM YCTaHOBKAM BhICOKOro HanpsbkeHus / Pex. M. A. bayminreiin,
C. A. Baxanos. — 3-e u31., nepepad. u nom. — M. : DHeproaromuzaat, 1989. — 768 c. — ISBN 5-283-
01134-8,;

5. DaeKTpuUecKrue CUCTEMbI M CETU B IPUMEpaX U WILTIOCTpaLMIX : YueOHoe mocodue i By30B 110
HaIpaBJICHUIO " DIEKTPOIHEPIreTUKA" U CIEHUATIBHOCTSIM ""DJIEKTPOIHEPreTUUECKUE CUCTEMBI U
cetn" u "DnexkrpocHadxkenue(mo otpacisim)" / B. B. Exkos, u np. ; Pen. B. A. Ctpoe. — M. :
Bricmag mkoma, 1999. — 352 ¢. — ISBN 5-06-003329-5 : 32.20.;

6. DNEKTPUYECKHUE CUCTEMBI. DJIICKTPUICCKUE CETH ;| YUSOHUK ISl By30B IO HAMIPABJICHHIO "
DHepreTuka u sHepromainHoctTpoenue” / B. A. Benukos, A. A. I'nasynos, JI. A. XKykos, u 1p. ;
Pen. B. A. Ctpoes. — 2-e uza.,iepepad.u gon. — M. : Beicmas mkona, 1998. — 511 c¢. — ISBN 5-06-
001031-7 : 30.80,;

7. 'onoropckuii, E. I'. ClipaBOYHUK 110 CTPOUTENBCTBY U PEKOHCTPYKIIUU JINHUHN 3JIEKTpOIIepeaun
HanpsbkeaueM 0,4-500 kB / E. I'. T'onoropckuii, A. H. KpaBuos, b. M. ¥Y3enkos. — M. : SHAC,
2003. — 344 c. — ISBN 5-931962-67-0..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
1. Office / Poccuiickuii makeT 0(puCHBIX IPOrpamm;

2. Windows / OmniepanyionHasi cuctema cemeiictsa Linux;

3. Aatunaaruat BY3;

4. nanoCAD Plus.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTH online - http://www.viniti.ru/

5. Ba3a nannbIX )KypHaJioB u3nareancrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

8. ba3za mannbIix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HaAanMCEHOBaHHUE
VYueOHbIC ayAUTOPUHT J-26, YaeOHnas Kpeciio pabodee, CTOJI MPENo aBaTelisi, CTOJ
JUISL IPOBEJICHUS aynutopus kKad. y4eOHBIN, CTYI, MIKad I XpaHEeHUs
JIEKITMOHHBIX 3aHSATHH "99C" WHBEHTApPs, BEIIAJIKA JIJIS OJICKIbL, SKPaH
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U TEKYIIEro KOHTPOJIS

WHTEPAKTUBHBIN, MYJIbTUMEIUUHBIN IPOEKTOD,
JI0CKa MapKepHas, HOyTOYK, KOHIUIIHOHED,
UHBEHTaphb CIEHUATU3HUPOBAHHBINA, HHBEHTAPh
yueOHbIH, yueOHO-HATIISAHOE TTOCO0HE ,
KaHLETSAPCKUI MPUHAATIEKHOCTH, MEJI, MapKep,
CTHIIYC

Y4eOHbIC ayTUTOPUHU
JUISL IPOBEJICHUS
MPAKTUYECKUX
3aasatuii, KP u KII

J1-26, YueOHas
aynuropus kKag.
"99C n

Kpecio paboyee, CTOJ IIperoiaBaTess, CToI
y4eOHBIH, CTYI, mKad i1 XpaHSHUs
MHBEHTaps], BEIIAJIKa JUIsl OAEXK/Ibl, IKPaH
MHTEPAKTUBHBIN, MYJIbTUMEAUNHBIN IPOEKTOD,
JI0CKa MapKepHas, HOyTOYK, KOHIULMOHED,
WHBEHTAPh CIICIHATN3UPOBAHHBIN, HHBEHTAPb
y4eOHBIN, yueOHO-HATJISTHOE TIOCOOHE ,
KaHIEJSIPCKUIA MPUHAIIISKHOCTH, MEJ, MapKep,
CTHUIIYC

Y4eOHble ayAUTOPUH
US| TIPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTaluu

J1-26, YueOHas
aynurtopus Kad.
"99C"

Kpecio padodee, CTOJ MPEnogaBaTelis, CTOMI
yueOHBIN, CTYI, mIKad g XpaHEeHUs
WHBEHTAPsI, BEIIATKA JUTS OJICXK/IbI, SKPaH
MHTEPaKTUBHBIA, MyJIbTHMEAUHHBII TPOEKTOP,
JI0CKa MapKepHasi, HOyTOYK, KOHIUITHOHED,
MHBEHTAph CIENNAIN3UPOBAHHBIN, THBEHTAph
yueOHBIH, yueOHO-HATIIS AHOE TTOCO0HE ,
KaHIIESIPCKHUI PUHAISKHOCTH, MEJI, MapKep,
CTHITYC

Ilomenienus st
CaMOCTOSITCIbHOM
paboThI

1-2/19, Yuebnas
naboparopus
"BBIYHCIIMTEIHHBIN
neHTp"

CTOJI IPEII0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
CTYJ, Kad, CTOJ NMCbMEHHbIH, BEILIATIKa JJIs
OJIeXk/1bl, KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTED, TEJIEBU30D

TTomemenust misa
KOHCYJIbTUPOBAHUS

J1-26, YueOHas
aynuropus kag.
"99(:"

Kpeciio pabouee, CToJ NMPernoAaBaTelis, CTol
y4eOHBIH, CTYI, Kad /g XpaHeHUs
WHBEHTapsl, BeIIaJIKa JUIsl OJEK/Ibl, IKpaH
VUHTEPaKTUBHBIN, MYJIbTUMEIUUHBINA ITPOEKTOP,
JI0CKa MapKepHasi, HOyTOYK, KOHJUIIMOHED,
VMHBEHTaph CIIEHUAIN3UPOBaHHbBIN, THBEHTAPb
yueOHbI|, yueOHO-HarIsAHOE Tocodue ,
KAHLESAPCKUM IPUHAIEKHOCTH, MEJI, MapKep,
CTHILYC

[Tomewmenus nis
XpaHeHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAps

11-2/9, ITomemmenune
y4eOHO-
BCIIOMOTATEIILHOTO
nepcoHana kKad.
1199(:"

Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
cTyq, wkad, mxad A7 01K IbI,
KOMIIbIOTEpHAsI CeTh ¢ BBIX0JI0M B MHTEpHET,
MHOTO( YHKITHOHAILHBIN TIEHTP, KOHTUIHOHED,
TEJIEBU30p, KHUTH, YI€OHUKH, TocoOus,
KaHIEJSIPCKUI TPUHAJIEKHOCTH, 3epKaja
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KoHcTpyKiust BO3IYIIHBIX JIMHUMA 3JIEKTPOTIepeaun

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KoHCTpyKTUBHBIE 3JIEMEHThI BO3YIIHBIX JIMHUH 371eKTponepeaun. Bueninue Bo3aeiicTBus Ha
BO3yILIHbIE TUHUM 3nekTponepenaun (Tectuposanue)

VY nenbHbIE MEXaHNYECKHUE HArpy3KH Ha IIPOBO/A BO3AYILHON JIMHUY 3JeKTpornepenadn. Pacuer
HKBUBAICHTHBIX (PU3UKO-MEXaHMUYECKUX XapaKTEPUCTUK KOMOMHUPOBAHHOTO MPOBOAA C YUETOM
JKCHEepUMEHTaIbHbIX AaHHBIX (KoHTpoabHas pabora)

MonenupoBanue KpuBOM IpoBHUCaHuUs IpoBoAa. BiOop onpeenstoiero no npoyHoOCTH MpoBoa
HOPMAaTHUBHOTI'O COYETAHUs KIMMaTHueckux yciaosuii (KonTposbHas pabota)

BrlsiBeHME KIMMAaTHYECKUX YCIOBUN HAMOOJbILIEr0 IPOBUCAHUS IIPOBOJIa U pacyéT
rabaputHoro nposiéra (KontponbHas padora)

PaccranoBka orop 1o npo10JibHOMY IPO(MUITIO TPACChl BO3IYIIHOM JIMHUU 3JEKTPOIIEpEIadH.
Pacuér nmpoBonia B ankepoBanHoM yuactke (KonTpoasHas pabora)

Be10op THIa 1 KoaMyecTBa NOJBECHBIX CTEKJISHHBIX TapeIb4yaThIX U30JISITOPOB IS
KOMIUIEKTOBAaHUS TUPIsHA. Omopsl v GyHIaMEHTHI BO3AYIIHBIX JIMHUH 3JIEKTpoIepeadn
(KonTpoawsHas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

HNunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasznen nucuuninnHb KM: L 2 3 4 > 0
pasznena Henens 5 8 10 12 14 16
KM:
1 Bo3zaymnas nuHMs 35eKTponiepeaadn u eé
KOHCTPYKTUBHBIE JIEMEHTBI
Omnpenenenne BO3TYIIHBIX JUHUN
1.1 AIIEKTpOTepeaur U O0IIMe CBEICHHS O UX +
KOHCTPYKIUsAX. OCHOBHBIE THIIBI OTIOP
1.2 [IpoBosia TpaAMIIMOHHBIX KOHCTPYKIIMI +
1.3 CoBpeMeHHbIE MHHOBALIMOHHBIE IPOBOJA +
14 Jlunelinble U30JSTOPHI U apMaTypa +
2 Bremane arMmochepHbie BO3EHCTBUS HA
BO3JIYIIHYIO JINHUIO 3JIEKTPONEpeaun
["ononémuo-m3Mopo3eBbie 00pa30BaHUS.
2.1 Crartrueckue BETpOBbIE€ BO3/IEUCTBUSI. +
TeMneparypHble BO3AEHCTBUS
2.2 JnHnaMuueckue BETpOBbIE BO3/ICHCTBUS +
3 OCHOBHBIE TIOJIO)KEHUSI MEXAaHUYECKOTO

pacdcTa npoBOJ0OB
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HOHYCTI/IMBIC MCXaHUYCCKHE HAIIPSIHKCHUS B

3.1
IPOBOJIAX
39 HanmMeHb1me paccTossHUS OT IPOBOAOB J10
TIOBEPXHOCTH 3EMJIU
33 HopMaTUI/IBHLIe COYETaHUs KIMMaTHYECKUX
yCIIOBUH
4 VY nenbHbIE MEXaHUYECKUE HArPY3KU
41 VY nenbHbIE MEXaHUYECKHUE HArPy3KU Ha
poBOJIA
49 VY nenpHBIE MEXaHUYECKHE Harpy3KH Ha
I'pO303alUTHBIE TPOCHI
5 DU3NKO-MEXaHUYECKUE XapaKTEPUCTUKU
IIPOBOJIOB
XapaKkTepUCTUKNA MOHOMETAJUTMYECKHIX
5.1 POBOJIOB. DKCIIEPUMEHTAIbHAS JUarpaMma
pacTsLKEHUs TPOBOJIOKH (ITPOBOAA)
59 OKBHMBaJICHTHbIE XapaKTEPUCTUKH
CTaJICATIOMUHHIEBBIX ITPOBOJIOB
5 YpaBHEHUs KpUBOI1 MPOBUCAHUS U PU3UKO-
MEXaHUYECKOTO COCTOSIHHS ITPOBOJIA
6.1 MaremaTtnueckast MO/i€Ib KPUBOM TPOBUCAHUS
IpoBOJIA
6.2 VYpaBHeHUe PU3MKO-MEXaHUUECKOTO COCTOSHUS
IpoBOJIA
Br160p omnpenensromero mo npoyHOCTH
7 IPOBOJIa HOPMAaTHUBHOI'O COUETaHMSI
KJIMMATUYECKUX YCIIOBHH
Omnpeaenstoliee M0 NPOYHOCTH MPOBOAA
7.1 HOPMAaTHBHOE COYETAaHUE KIMMAaTUYECKUX
YCIIOBHH U METO]IbI €r0 BBIOOPA
ITocTpoenune 3aBucuMocCTEM
7.2 CPEIHEIKCIUTYaTallMOHHOTO HANPSKEHUS OT
JUIVHBI IIPOJIETA
7.3 MeTo KpUTHYECKUX MPOJIETOB
8 Knumarnueckue ycnoBust HauOobIIEro
poBHCaHus NpoBoja. ['abapuTHbIN nponéT
8.1 Kputnyeckas temneparypa Bo3ayxa
8.2 ["aGapuTHBI POJET M ANTOPUTM €ro pacyera
9 PaccranoBka onop no tpacce BO31yIIHON
JIMHUU DJIEKTpoIepelaun
9.1 [IpononbHbI Tpod b Tpacchl
9.2 [TocTpoeHune paccTaHOBOYHOTO 11a0JI0HA
PaccranoBKa MpOMEXXYTOYHBIX OTIOp C
9.3 NOMOIIBIO 111a0s10Ha. [IOHATHS BECOBOTO U

BETPOBOT'0 IPOJIETOB
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MexaHn4ecKHil pacueT MpoBoJia B Mpeaeiax

10 AHKEPOBAHHOI'O y4acTKa
101 VYcnoBue paBHOBECHS TOAEPKUBAOIINX +
TUPJISIHA U30JISITOPOB
102 Cucrema ypaBHEHUI COCTOSIHUS TPOBOJIA IS +
AHKEPOBAHHOI'O y4yacTKa
103 [TpuG>xeHHBIN METOJT pacyeTa HaNpsHKEHUH B +
AQHKEPOBAaHHOM ydacTke. IIpuBeaeHHbIN POJIET
10.4 Pa3HoBBICOKas MO/IBECKA TPOBOJOB Ha + +
COCEJTHUX OIopax
11 Br160p 0ABECHBIX U30JIATOPOB IS

MOAACPKUBAOIINX W HATSXKHBIX THPJISTH

111 OCHOBHBIE TIOJIOKEHUST MEXaHUYECKOTO +
' pacuéra JIMHEHHBIX U30JIATOPOB U apMaTyphl

Br16op THIa u Konm4yecTBa U30ISATOPOB IS
11.2 KOMILJICKTOBAHHS TIOI/ICPKUBAIOIINX 1 +
HATSDKHBIX TUPIISTH]T

PenynupoBaHHOE TsKEHUE IPOBOJA B
ABAPUNHOM PEKHUME

11.3

Onopsl BO3YLIHBIX JUHUN 3JIEKTpOIepeiadn
12 U3 PA3IUYHBIX MaTEPUATIOB M CITIOCOOBI X
3aKkperuieHus B rpyHTe. yHIaMeHTHI O1lop

12.1 | JlepeBsHHBIC U KeJI€300€TOHHBIE OTIOPHI +

192 CranbHbIe peméTyaTbie OOopHI. +
' MHororpaHsbie OIopbl

123 3akperuieHue onop B rpyHTe. @yHaaMeHThI 4

orop

Bec KM, %: | 10 | 20 20 | 20 15 15

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAEMOCTH 10 THCIUTIIHHE:

KM-7  MownTaxuslii pexxum (KoHtponbHas padora)

KM-8 Pacuer rpo3o3ammrHoro Tpoca (KonTponbHas padboTa)

KM-9 CoBpeMeHHbIE TPOrpaMMHO-BBIYUCIUTEIbHBIE KOMIUIEKCHI JUIS TPOEKTUPOBAHUS BO3AYIIHBIX
nuHui snexrpornepenaun (Konrponbhas padora)

KM-  IIpoekTupoBaHue MEpECeUCHUN ¢ MHKEHEPHBIMHI COOPY)KEHUSIMHU U €CTECTBEHHBIMU

10 npenstctBusiMu. bonbime nepexoasl (KontponbHas padota)

Buja npoMexyTouHO# aTTecTAlMU — 3a4€T C OLICHKOM.

Hnnexc KM- | KM- | KM- | KM-
Howmep N — KM: 7 8 9 10
paszaena SACIL ZTHCIL Henens 4 8 12 15
KM:
1 MoHTaXHBIA PEXUM

BrITsDKKa MpoBOa B MpoIiecce MOHTaXKa U MPH
1.1 MOCJIEIYIOLIEHN IKCILTyaTalui. YU€T BBITSKKH MPOBOJA MPU +
pacuéTe MOHTAKHBIX HAMPSHKEHUN U CTPEIT MpoBeca
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1.2 TexHOoJOrHsI MPOU3BOICTBA MOHTAXHBIX padoT +
13 MoHTaxHble TaOIUIBI U TPapUKU +
2 MexaHunueckuil pacyeT rpo303aluTHOrO Tpoca
21 Crioco0b! KperuieHus TpO303alUTHBIX TPOCOB Ha OIOpax M +
' YIJIbl 321U THI IPOBOJIOB
OnpezneneHye HaTSKEHUsI FPO303alUTHOTO TPOCa 110
2.2 YCIJIOBUIO 3aIUThI BO3YIIHOW JMHUM OT IPO30BBIX +
nepeHanpsHKeHUH U IPOBEPKa ero MEXaHUYECKON POYHOCTH
[IepeceyeHus BO3YIIHBIX JIMHUM 3JIEKTPOIIEPENAYU C
3 €CTECTBEHHBIMH NPEMATCTBUSAMH U MHKEHEPHBIMU
COOPYKEHUSIMU
31 Pa3zHOBUIHOCTH NIepeceyeHN BO3IYIIHBIX JIMHHI +
' JIEKTPOIIEpEau U MPebsIBIIIeMble K HUM TpeOOBaHUS
3.2 Boabime nepexoap +
4 [Iporpammuo-BerunciutenbHbii kKomiuieke CAIIP JIDII unu
CMAPT JIDIT
41 [Iporpammuo-BerunciutenbHbiii kKomiuieke CAIIP JIDII unu +
] CMAPT JIDIT
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KoHcTpyKiust BO3IYIIHBIX JIMHUMA 3JIEKTPOTIepeaun

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Beinonsenue 1 yacTi KypcoBOTro poeKkTa
KM-2 BeimonHeHnue 2 9acTu KypcoBOTO IIPOSKTa
KM-3 BeimonHerue 3 4acTi KypCOBOTO MPOSKTa
KM-4 BeinonHenue 4 4acTi KypCcOBOTO MPOEKTa

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekra/KypcoBoi KM: 1 2 3 4
pasnena paboThI Henens 5 9 12 15
KM:
1 BrimonHenue 1 4actu KypcoBOro nmpoekTa +
2 BrimonHeHue 2 4acTé KypcoBOTO MPOEKTa +
3 Beinonnenue 3 yactu KypcoBOro npoekra +
4 Beinonnenue 4 yactu KypcoBOro npoekra +
Bec KM, %: | 20 30 25 25
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