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1. HEJIA U 3AJAYU OCBOEHU A JUCIIAITIJIMHBI
Henbo ocBoeHusi TUCHUILUIMHBI SBISETCS W3YYEHME KOHCTPYKTHBHOIO HCIIOJIHEHHS BO3AYLIHBIX W KaOelIbHBIX JIMHUW 3JIEKTpolepenad,
KOHCTPYKTHUBHBIX 0COOEHHOCTEHN 3JIEKTPO0OOPYAOBAHUS TOACTAHLIUH.
3amayaMu JMCUMILIMHBI SABJISIETCS:
- U3y4eHHE KOHCTPYKTUBHOI'O UCIIOJHEHUS JIMHUH 3JIEKTpoIiepeiad U 31eKTPooOOpy10BaHuUs;

- IpuoOpeTeHNEe HaBbIKOB paciyeTa KOHCTPYKTUBHOM YacTH BO3AYIIHON JIMHUU.
®opmupyemble 'y oOydarolerocs KOMIETEHIMH U 3allJIJaHUPOBAaHHbIE pPe3yabTaTbl 00y4eHHMs [0 JUCLUIUIMHE,

HHAUKATOPAMH JOCTUKCHUA KOMIeTEeHIIUIi

COOTHECCHHBIE C

KO}I U HAMMCHOBAHUEC KOMIICTCHIINHN

KOZ[ 1 HAMMCHOBAHUEC HHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHN

3anaHnpoBaHHbIE Pe3yJabTaThl 00yYeHHs

ITK-1. Crniocob6en YIPaBJISATh
TEXHOJIOTUYECKHUM  000pyIOBaHUEM,
BBIOMpATh CEpUIHHOE U TPOEKTUPOBATH
HOBOE 000pyI0OBaHUE

[K-1.1. Crniocoben YIPAaBIIATH
TEXHOJIOTHIECKUM 00opyIoBaHUEM,
BBIOMpATh CEpUHOE U MPOEKTHPOBAThH
HOBOE 000pyI0BaHUE

3HATH:

— KOHCTPYKTHUBHOE UCIIOJIHEHHUE OIOP BO3AYIIHBIX JIMHUM,
MIPOBOJIOB, TPOCOB, TMHEMHON apMaTypbl, CHIIOBBIX KaOelel.
yMeTh:

— IPOU3BOJUTH BEIOOP MPOBOJOB M U30JIATOPOB BO3YIIHBIX
JUHUMN.

[IK-1.2. JlemoHCTpupyeT  IOHHMAaHHE
TEXHOJIOTUYECKUX IPOIECCOB, CIIOCOO0OB
yIpaBJIeHUs  O00OpyIOBaHHMEM W WX
B3aMMOCBSI3b C 33aJ]a4aMH SKCILTyaTalliH

3HATh:

— METOJIUKY pacuera MeXaHW4YeCKUX HaMpPsHDKEHUN B MIPOBOAAX
BJI
yMeTh:

— CaMOCTOSITENILHO pa3OUpaThCs B HOPMATUBHBIX METOIUKAX
pacueTa ¥ MPUMEHSATh UX AJIS PEelIeHUs MOCTaBJICHHOMN 3a1auu.

[IK-1.3. JlemoHCTpupyeT 3HaHUsA IO
IUIAHUPOBAHUIO KOHTPOJISI JCATEIBHOCTH
o JKCIUTyaTaluu 00BEKTOB
ANEKTPOIHEPTETUKHI

3HATh:

— METOJIMKY IPOBEPKHU BBIOPAHHBIX IPOBOJIOB U onop BJI st
3¢ (deKTUBHON HKCIUTYaTalluK
yMeTh:
— IPOU3BOUTH MPOBEPKY BBHIOPAHHBIX MPOBOIOB 1 oriop BJI mist
3¢ dEKTUBHOMN IKCIUTyaTallUH.




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOI ITPOTPAMMBI BO

JucuuruinHa Oa3upyeTcss Ha 3HAHWM TUCHMIUINH: «H)XKeHepHas M KOMIbIOTepHast Trpaduka», «DIEKTPOTEXHHUUYECKHE M KOHCTPYKIIHOHHBIC
MaTepuanb»

Pe3ynbrarsl 00pa3oBaHusl, MOJIy4YEHHbIE TP OCBOCHUH JIMCUUIUIMHBI, HEOOXOIMMBI JUIsl BHIIIOJHEHUS! BBITYCKHOW KBAITU(QUKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

3.1 CTpykTypa IMCUMILTUHBI

OO1mast TpyI0EeMKOCTh JUCIMIDIMHBI COCTABIISIET 3 3a4€THBIX equHUIIBI, 108 qacos.

Paszen QUCIUILINHEL. < o | Pacnpenenenue TPYNOEMKOCTH pasaena (B wacax) o BUJgam CoepKaHue CaMOCTOSTENIbHOI
No dopma MpoMeEKYTOUHON ° i §( § y4eOHOM pabOTHI paboThl
o
/i arrecrauuu R § 8 2 KonraktHas CP KonT- (c ykazanuem Ne uctounuka mo . 5.1 u
(no cemecmpam) 5 O | Jlex IIp | JIa6 | KIIP | UKKII | TTA poJIb CTPAHHIL B HEM)
1 | Onopbl  BO3AYHIHBIX  JIMHUI [IpopaboTka ¥ MOBTOPEHHE JIEKIMOHHOTO
AJIEKTpoIepeayd - - - - - . Matepuaia.
P pel 12 / 2 10 W3yuenue nurepaTypsl
[1] ¢ 127-152; [2] c. 299-304.
2 | IlpoBoma 51 IPO30TPOCHI TIIpopaGoTKa M TIOBTOPEHHE JIEKIMOHHOTO
BO3AYIITHBIX JIMHUN - - - - - Matepunaa.
e 18 / 2 4 12 N3zyuenue nutepatypsl [1] ¢ 82-91;[2] c.
aIIeKTpoIepeaay 204299
3 | U3onsaropsr 5 JIMHEeHas [TpopaGoTka W MOBTOPEHHE JIEKIIMOHHOIO
apMarypa BO3IYUIHBIX JIMHUN - - - - - MaTepHana.
P P Ay 20 ! 4 4 12 Wzyuenne nurepatypsl: [1] ¢ 91-127;[2] c.
aIIeKTpoIepeaay 304-311
MexaHnduecKui pacyer [TpopaGoTka W MOBTOPEHHE JIEKIIMOHHOIO
KOHCTPYKTUBHOU JacTH Matepuaia.
503 py;of/i [ 22 7 4 6 - - - - 12 - Usyuenue nurepatypst: [1] ¢ 67-82;
Ayt c. 159-178; [2] c. 311-315.
3JIEKTPOIIEpEaAY
KoHCTpyKTHBHOE  HCHOJHEHHUE [TpopaGoTka W MOBTOPEHHE JIEKIIMOHHOIO
KaOeIbHBIX JTHHHH 18 7 4 2 - - - - 12 - MaTepraa.
Nsyuenne mutepatypsr:[2] c. 315-343.
3IIEKTpOIIEpEaAY
Omenka mo 3adery Qopmupyercs Ha
3a4eT C OIEHKOM 18 7 - - - - - 0,3 - - OCHOBaHWM y4eOHOTO PEHTHHTa CTyJEHTa
0 MOJLYITIO
Hroro: 108 - - 16 - - - 0,3 58 17,7

[Tpumeuanue: Jlex — nekuuu; [Ip — npakTudeckue 3anstus; JIad — madoparopusie padotsl; KIIP — ayanTopHbIe KOHCYIBTAIlMU MO KYPCOBBIM
npoekram/padoram; MKKII — wHamBuayanbHbIE KOHCYIBTallMM IO KypcOBBIM mpoekTam/paboTtam; [IA — mpomexyrounas arrecramms; CP —
pabota

CaMOCTOATCIIbHAsA

CTYyJIEHTA.




3.2. Kpatkoe coaep:kaHune pa3/iesioB
6 cemecTp
1. Onopwt 6030YUIHBIX TUHULL 2IeKMponepeoay
Knaccugukanus u naznauenue onopsl BJIL. JXKenezo0etonHbie onopsl. MeTaimuecKie Omopsbl.
Komrmo3uTHbie 0nopsl.
2. Ilposooa u epo3ompocsi 6030YUIHBIX TUHULL JleKmponepeoay
KoHncrpyknus HemzonupoBaHHbIX TpoBooB. [IpoBoaa u apmarypa CUIL IlpoBoga
MOBBILIEHHON MTPOITYCKHON CIIOCOOHOCTH.
3. Uzonamopul u aunelinas apmamypa 6030YUIHbIX TUHUL dJleKmponepeoay
KoHcerpykuust nuHelHBIX u30iTOpoB. I[lonmuMepHsle u30a8TOpBL. BbIOOp H30/SMTOPOB 10O
paspsaHbIM  xapaktepuctukam. Apmarypa BJI:  cuenHas, 3amuTHas, COECIMHUTEIbHAS,
JTUCTaHIIUPYIOLIAs.
4. Mexanuueckuti pacuem KOHCMPYKMUBHOU YACMU 8030YWHOU TUHUU d]leKmponepeoay
Knumatnueckue ycnoBusi pabotel BJI um Harpy3ku. YpaBHEHHE MEXaHHYECKOTO COCTOSHUS
npoBoja. Pacuer MoHTa)kHbIX cTpen npoBeca. [Ipoepka radapuros BJIL.
5. Koncmpykmugnoe ucnoanenue kabenvHvix JUHULL dIeKmponepeoay
OO6miast xapakTtepucTuka KaOenbHbIX JnHHM. KaOenbHble aUHUM HampsbkeHuem g0 1 kB.
KaGenbuble nuHun HanpsbkeHueMm 6-35 kB. KaOenbHble auHMM BhICOKOTO HampspkeHUs. CriocoOsl
MIPOKJIAJIKU CHIIOBBIX Kabemeil.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

6 cemecTp
. Pacuer ynenbHBIX HOpMATUBHBIX U PACUETHBIX HArPy30K Ha MpoBoJ (2 yaca);
. Haxoxenne ncxomHOro pesxkuma. Y paBHEHUsI COCTOSIHHS PoBoJIa (2 vaca);
. Pacder MOHTaXXHBIX CTpel IpoBeca nmpoBoja (2 Jaca);
. [IpoBepka rabapura Bo3aymHON JTMHUY (2 Yaca);
. MexaHn4eckuil pacdeT rpo303aliuTHOTO Tpoca (2 Jaca);
. Bei6op m3omsaropoB Ha BJI (4 gaca);
. Beibop cumoBoro kabens (2 yaca).

~N N N kW —

3.4. Tembl 1a00pPaTOPHBIX padoT
JlaGoparopHble pabOThl y4EOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

3.5.PI'P
PT'P yueOHBIM 1J1aHOM HE MPEAYCMOTPEHBI.

3.6. TemaTnka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT.
KypcoBble mpoekTsl U KypcoBble pPaOOTHI Y4eOHBIM IIJJAHOM HE MPEAYCMOTPEHBI



3.7. CooTBeTCcTBHE pa3/ie/i0B JHCHUILIMHBI U GOPMHPYEeMBbIX B HUX KOMIIeTeHIUH

3arIaHupOBaHHBIC PE3YIBTATHl O0YUCHHSI O
JMCIUTUTAHE
(B cooTBeTCTBHH C pazzenom 1)

Konawr uaaukaTopoB

HomMep paznena nucuumiiHbl
(B cootBercTBUU c 11.3.1)

1 2 3 4 5

O1ieHOYHOE CPESICTBO
(TUII 1 HAMEHOBAHUE)

3HATh:

— KOHCTPYKTHBHOC HMCIIOJITHCHHEC OIMOP BO3AYIIHBIX

Tect 1, oTueT no
MIPAKTHYECKUM paboTam

JIMHUH, ITPOBOJIOB, TPOCOB, JINHEWHON apMaTyphl K-1.2 X X X X
,CUJIOBBIX KaOeJiei ' 1,7,
3a4yeT
— METOJIMKY pacuyeTa MEXaHWYECKUX HapsHKEHUH B Tect 2, oTuer no
npoBozax BJI TK-1.2. X | X TIPaKTHYEeCKO# padoTe 2,3
3a4yeT
— METOAMKY MTPOBEPKU BHIOPAHHBIX MPOBOJIOB U OTyer no npakTU4EeCKOU
onop BJI mist apdexTrBHOM 3KCIUTYaTAIIUN MK-1.3. X | X pabore 4
3a4er
YMmersb:
Bor;;;(;ﬁssin;; ;I;?Op MIPOBOJIOB M U30JISITOPOB K12 x| x| x| x| x Tecr 3, 3auer
— CaMOCTOATCIBHO pa36HpaTLc;1 B HOPMATHBHBIX OT4eT o HpaKTHqCCKOﬁ
METOJMKAX pacyeTa U NPUMEHSATh UX JIJISl PELLICHMS IK-1.2. X | X | X pabote 6,
MIOCTaBJIEHHOM 3a7auH. 3auer
— IPOU3BOAUTD MTPOBEPKY BHIOPAHHBIX TPOBOJIOB U OTyeT o NpakTU4ECKOU
onop BJI mis s dhexkTuBHOMN IKCIUTyaTallUuu. IIK-1.3. X | X pabote 5,

3a4€CT




4.1. Tekyuuii KOHTPOJIb YCIIEBAE€MOCTH IO AMCHUIIHHE:
6 cemecTp

— TECTUPOBAHHUE:

1. Bo3nyiiHble TMHUY 3JEKTpoIiepeiay;

2. KaGenpHbIE IMHUH AIEKTpOIIEpeIay;

3. U3onsTopsl u uHeliHas apmarypa BJI;
— OTYCTBI NPAKTHYCCKUX pa60T:
Pacuer YACIBbHBIX HOPMATHUBHBIX U PACUCTHBIX HArpy30K Ha MMPOBO/;
HaXO)K)IeHI/Ie HCXOJHOTO pEKHUMaA. ypaBHeHI/IfI COCTOSAHMA IMPOBOAA,
Pacuer MOHTaXHBIX CTpen IpoBeca MPOBOAA;
[TpoBepka rabapura BO3AyIIHOW JTUHUY;
MexaHW4eCcKHid pacueT rpo303alluTHOTO TPOCa;
Br16op mzonstopos Ha BJI;
Br16op cunoBoro kabens.
bannbHO-pelTHHTOBAs CTPYKTYpa AUCUUIUIMHBI IPUBEICHA B TPUIIOKEHUH A.

NogakrwdpE

4.2. IIpomMe:xxyTouHasi aTTECTANMS MO JMCHUIINHE (YACTH TUCUHUIIJIMHBI):
6 cemecTp
3a4eT C OLIEHKOMH.
Onenka ompenensieTcss B COOTBETCTBUU ¢ [lojlockeHHeM O OauTbHO-PEUTHHrOBOM cucteMe miusi cryaeHtoB HUY «MDOW» Ha ocHOBaHUM
CEMECTPOBOM M 3aYETHON COCTABJISIONTUX.

B npunoxeHnue K AUIIIOMY BBIHOCUTCS OLICHKA 3a 7 ceMecTp.
IIpumeuanue: OnieHOUHBIE MaTEpUaiIbI 110 AUCLUIIIMHE IPUBECHBI B (poHe oneHOYHbIX MaTepuanos OITOII.
5. YYEBHO-METOIUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI
5.1. IleyaTHble W 3JIEKTPOHHbIC U3IAHUS:
1. JlaBpentbeB B.M., DkcmmyaTanus, TexHuueckoe obciayxuanue U peMoHT BJI 110 - 1150 kB : yueGHO-nipakTH4eckoe nocodue / JlaBpeHTheB
B.M. - M. : U3narensckuii jom MOU, 2019. - ISBN 978-5-383-01242-0- Texkct : snextponHslit / DBC "KoHcynbranT cryaenTta": [caift]. - URL:

https://www.studentlibrary.ru/book/ISBN9785383012420.html(nata oopamenus: 25.09.2020). - Pexxum 10CTyma : O MOJITUCKE.
2.bypman, A. I1. OcHOBBI coBpeMeHHO# sHepreTuku: B 2 T. Tom 2.CoBpeMeHHas


https://www.studentlibrary.ru/book/ISBN9785383012420.html

ANIEKTPOIHEPTeTHUKA: YICOHUK i BY30B : B 2 T. / - MockBa : M3ngarensckuii tom MOU, 2019. - ISBN 978-5-383-01338-0. - Tekcr : aneKTpoHHBII
// OBC "Koncynprant crynaenra: [caiit]. - URL :https://www.studentlibrary.ru/book/ISBN9785383013380.html- Pesxum nocTyma : 1o momucKe.

3. Cubukun, 0.1, Dkcruryaranus 31eKTpoo00OpyI0BaHUS ISKTPOCTAHIININ U IMOACTAHIINN: yaeOHOE TTOCOOHE IS CTYJICHTOB BBICIINX yY4eOHBIX
3apenenuii / FO.Jl. Cubukun. — Mocksa ; bepiun : Jlupexr-Menua, 2017. — 448 c. : wi., cxem., Tabn. — Pexxum mocryna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=480996(nara oopamenwus: 30.11.2020). — ISBN 978-5-4475-9362-9. — DOI 10.23681/480996. — Tekcr
: DJIEKTPOHHBII.

4.9KcrutyaTaius JUHUN pacTpeIeIUTeNIbHBIX CETe CHUCTeM dJieKTpocHa0keHus : yaeonoe nocooue / E.E. Ilpusanos, A.B. Edanos, C.C.
SActpedos, B.A. Spom ; nox pen. E.E. I[IpuBanosa ; CtaBponoisCkuii rocyaapCTBEHHBIN arpapHbsiii yauBepcuteT. — CtaBpomnoss : [laparpad, 2018. —
169 c. : un. — Pexxum noctyna: mo nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=485019 (mata oopamenus: 30.11.2020). —
bubnuorp.: c. 166. — TekcT : 2MeKTPOHHBIH.

5.2. JInnieH3M0OHHOE U CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecreyeHue:
1. MicrosoftOffice
2. Mathcad 15

5.3. UaTepHeT-pecypchbl, BKJIKWOYasA NpodeccCuoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMANMOHHO-CIIPABOYHbIE CUCTEMbI:

VYuusepcurerckas uadopmarmonnas cuctema «POCCHS» https://uisrussia.msu.ru

CrpaBouHo-npaBoBas cucrema «Koucynsrant+» http://www.consultant-urist.ru

CrpaBoyHO-TIpaBoBas cucrema «['apant» http://www.garant.ru

basa nannbsix Web of Science https://apps.webofknowledge.com/

basa ganneix Scopus https://www.scopus.com

[Topran oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

basa oTKpBITHIX TaHHBIX MHHHCTEPCTBA TPY/a U conuanbHoi 3ammtel PO https://rosmintrud.ru/opendata

basa nannbix Hayunoii snekrponnoii onoauoreku eLIBRARY.RU https://elibrary.ru/

basza maHHBIX TpodecCHOHATbHBIX CTaHIApTOB MHHHCTEpCTBA TpyAa M commanbHoU 3amuTel PO http://profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA SKOHOMUYECKOro passutus PO http://www.economy.gov.ru

basa oTkpeIThIX HaHHBIX Pochurmonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a manubix «M3marenscTBo Jlane» https://e.lanbook.com

denepanbHas TocyAapcTBeHHas HHPopMaMoHHas cuctema «HarmoHanbHas »neKkTpoHHas OubaroTeka» https://H30.pd

HanmonaneHsiii mopran onnaitH o0yuenus «OTkpeIToe oOpa3zoBanue» https://openedu.ru

OnekrponHas 0a3za gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbuelii caiit egepanrbHOrO areHTCTBA MO TEXHUYECKOMY PErylInpoBaHuio U MeTposoruu http://protect.gost.ru/

Onekrponnas oubmuoreka MDOU https://ntb.mpei.ru/e-library/index.php.


https://biblioclub.ru/index.php?page=book&id=480996
https://biblioclub.ru/index.php?page=book&id=485019
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

Jlekuuu mMpoBOAATCS B YU€OHBIX ayIUTOPHSX, CHA0O)KEHHBIX MYJIbTUMEINHHBIMU CPEACTBAMU JJISl HHTEPAKTUBHOTO O0YyUEHHsI, 000PyTOBAaHHBIX
HArSITHBIME  TTOCOOMSIMH, 00OpYyZOBaHHEM JUIsi TI0Ka3a OOYYaIOIIMX MaTepUaloB (TEJICBU30D), CPEACTBAMH 3BYKOBOCIIPOM3BEICHHS, IOCKOM
ayIUTOPHO, 000PYIOBAHUEM JUTS TIPECTABICHUS IPE3CHTALNI (TUTa3MEHHAs TTAHEIIb, TIEPCOHATBHBINA KOMITBIOTED).

[MpakTrueckue 3aHATUS POBOIATCS B KOMIIbIOTEpHOM Kitacce. HeoOxommmoe nporpamMmmHuoe obecriedenue: MicrosoftOffice, Mathcad 15.



IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
KOHCTPVYKIIMI OBOPYJIOBAHMS DJIEKTPUYECKHX CETEN,
BO3JIVIIHBIX ¥ KABEJIBHBIX JIMHUM, ABTOMATHU3UPOBAHHOE
I[TPOEKTHUPOBAHUE

(Ha3BaHME AMCLIUTUIMHBI)

6 cemecTp
IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHH TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH I10 AN CHMILIMHE!
KM-1  Tecr Nel «Bo3ayiiHble THHUYU 3JI€KTpoIiepeiad»
KM-2  Tect No2 «KaGenbHbIe THHHN DIIEKTPOTIEPEIaw»
KM-3  Tect Ne3 «M3onstopsl 1 uHEHHas apmarypa BJI»
KM-4 Otuer mpaxkTrueckoit paboTbl Nel «Pacuer ynenbHbIX HOPMATUBHBIX U PACUETHBIX
Harpy3o0K Ha IpoBOJI»
KM-5  Oruer nmpaktuueckoid padoTel Ne2 «HaxoxaeHne HCXOJHOTO peKUMa. Y paBHEHUS
COCTOSIHUS TIPOBOJIa»
KM-6  Ortuer mpaktuueckoi padoThl Ne3 «PacueT MOHTaXHBIX CTPEJT MPOBECa TPOBO/IA
KM-7  Oruer npaktuueckoi padoTel Ne4 «IIpoBepka rabaprta BO3AyIIHOM JTUHUM)Y
KM-8  Oruer nmpaktuueckoi padoThl No5 «MexaHUYeCKHi pacyeT Tpo303alUTHOTO TPOCay
KM-9  Oruer npaktuueckoi padoTel Ne6 «Bwidop u3ossitopos Ha BJI»
KM-10 Oruer npaktuueckoi paboTsl Ne7 «Bribop cHIIOBOTO KaOeIs»

Buja npomMesKyTO4YHOM aTTecTaluM — 3a4€T C OIEHKOH

TpynoeMKoCTh IUCHUIUIHHEI = 3 3.€.

Ne pazg. Pa3gen nucnuIninHbl Nuanexc KM:
0 o P 3 L0 © ~ o P =
= = = = s |= |= |2 |= |=
4 4 4 4 4 4 4 4 4 &
1 Onopsl BO3AYIIHBIX JIMHUM 3JIEKTpoTIEepeiay + +




[IpoBoma M TpoO30TPOCHl BO3AYIIHBIX JMHHMI

+ + + + + +
aNIeKTpoIepeaay
N3onsTopsl 5 JIMHEHAA apMarypa + +
BO3/YIIIHBIX JIMHUH 3JIeKTpoIiepeay
MexaHn4ecKuii _ PacueT  KOHCTPYKTHBHOI 4 N + + + + +
YaCTH BO3AYIIHON JIMHUH JJIEKTpOIiepe1ay
KoHCTpYKTHBHOE  HCMONHEHHE KaOCeIbHBIX N +
JUHHAN 3JICKTpOTIepead
MuHuManbHbIH 6am 3a KM 6 6 6 6 6 6 6 6 6 6
MakcumanbHbli 6amr 3a KM 10 10 10 10 10 10 10 10 10 10




MuHHCTEpPCTBO HAYKH U BbIcHIero oopasoBanus PO
DeepajibHOE TOCYIAPCTBEHHOE 0I0/IKeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHue
BbICILIEr0 00pa30BaHUA
«HaumoHabHBINA UCCIEI0BATEIbCKUN YHUBepcuTeT «MIW»
Ouauaa ®I'OY BO «HNY «MIU» B 1. Boszkckom

Hanpasisienue noarorosku: 13.03.02 JiieKTpo3HepreTuka u 3J1eKTPOTEXHUKA
IIporpamma 6akanaBpuara: JKOHOMHKA H MHBECTHIMH B YJICKTPOIHEpPreTHKe
KBanupukanus (cTeneHb) BLIMYCKHUKA: 0aKaJIaBp

dopma o0yuyeHHsI: OUHAS

OIIeHO‘lHLIe MaTepuaJbl IO TUCHHUILIMHE

F1.B.05 KOHCTPYKIUS OBOPYJOBAHUS DJIEKTPUUECKUX CETEMH,
BO3JIYIIHBIX U KABEJBbHBIX JTUHUN, ABTOMATU3UPOBAHHOE
INPOEKTUPOBAHUE



Bouxkcekuit 2023

OueHouyHble MaTepuaiabl MO JUCHMIUIMHE NPEJHA3HAUYEHbl U OLECHKU: JOCTHIKECHMS
00yyaromuMuCs 3aIlUIaHUPOBAHHBIX Pe3yJIbTaTOB OO0YYEHHUS MO TUCHMIUIMHE, 3Tana (HOpMUPOBAHHS
3aIIAHUPOBAHHBIX KOMIIETCHIIUN U YPOBHS OCBOCHUS JUCIUIUIMHBI.

OneHounble MaTepuaibl MO JUCUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEACTBA ISl IPOBEICHMS
MEPONPHUATHN TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHON aTTECTALIUH.

OreHOUHBIE CPEACTBA JUIA OLICHKH 3aIUIAHUPOBAHHBIX PE3YyJIbTATOB OO0YUYEHHUS MO JUCLUIUIMHE,
COOTHECEHHBIX C MHIUKATOPAMHU JTOCTHKECHHS KOMIICTEHIIUI:

Konawr
3amnaHupOBaHHBIC PE3YILTATHI O0YICHUS
WHIUKAaTOPOB OLeHoYHOE CpeACTBO
10 TUCLMILINHE
JOCTHKECHHUS (THUIl 1 HAMEHOBAHUE)
KOMIIETEHLUU
3HaTh:
— KOHCTPYKTHBHOE MCIIOJHEHUE ONIOp Tecr 1, oTuer no
BO3/YIIHBIX JUHUNA, MPOBOJOB, TPOCOB, IIK-1.2. MpaKkTUYeCcKuM padotam 1,7,
JTUHEHHON apMaTyphbl, CUJIOBBIX Kabenei JK3aMeH
— METOJIUKY pacdeTa MEXaHUYECKUX Tect 2, oTuer no
HanpspKeHu# B poBojax BJI IK-1.2. npaKkTU4ecKkoit padote 2,3
JK3aMEH
— METOJIUKY MPOBEPKH BHIOPAHHBIX .
o OBO,Z[(ﬁS I/I}:)HE B.% IUIA 3(§(1)€KTI/IBHOI71 OTder 10 NpaKTHIeCKok
p p TK-1.3. paGore 4
SKCILTyaTaluu
9K3aMeEH
Ymersb:
— IPOU3BOAMTH BHIOOP MPOBOJIOB U Tect 3. 3K3aMeH
2
M30JISITOPOB BO3AYILIHBIX JTUHUI [IK-1.2.
— CaMOCTOSITETILHO pa30UpaThCs B .
OTtyer no nmpakTUYECKOn
HOPMAaTHBHBIX METOJMKAX pacuera u
. [K-1.2. pabore 6,
MIPUMEHSTh UX JJI1 PEHICHUS TOCTABICHHOU
9K3aMeEH
3aJlauH.
— IPOU3BOIUTH MPOBEPKY BEIOPAHHBIX OTHeT 10 NPaKTHIECKOM
nposozos u onop BJI s s dextrHoiM MK-1.3 pa6ote 5
3. ,
JKCIUTyaTaluu. SK3aMeH




Conep:xanue oueHoYHbIX cpeacTB. lllkana u KpuTepuu oneHUBaAHUSA
A) [Ins Tekyumiero KOHTpPOJIsi yCneBaeMoOCTH:

— TCCTUPOBAHUC!

Tect Nel «BoznyiiHble TMHUM 3JIEKTpoNiepeaad»

Tect Ne2 «KabenbHbIe TMHUM AIEKTPOIIEpEIad»

Tect Ne3 «M3onarops! u nuHeitHas apmatypa BJD»
— OTYETHI IPAKTUYECKUX paboT:

Otuet nmpaktuyeckoit paboTsl Nel «PacueT yaeabHbIX HOPMATUBHBIX M PACYETHBIX HArPy30K Ha
IIPOBO

Otuet nmpaktuyeckoit paboTsl Ne2 «HaxoxaeHne HCX0JHOTO pexXrMa. Y paBHEHUsI COCTOSHUS
IIPOBOAA»

Otuet nmpaxktuyeckoit paboTsl Ne3 «PacueT MOHTaXHBIX CTpeI ITpoBeca MPOBOIA»

Otuer npaktuueckoil padotel Ne4 «IIpoBepka rabapura BO3yIIHON JTUHUM

Otuet npaxktuyeckoit paboThl Ne5 «MexaHMUecKuil pacueT rpo303alUTHOTO TPOCay

Otuet npakTuyeckoit paboTsl Ne6 «Bridop m3omstopo Ha BJI»

Otuet npaxktuyeckoit padotsl Ne7 «Bbi0op cuioBoro kabdems»»

Tect Nel «Bo3nyiiHble IMHUY 3JIEKTPOIIEPEIAY
Bpewms Ha BeInmonHeHue Tecta — 15 MUHYT
CryneHTy HEOOXOMMO OTBETUTh Ha 5 BOIIPOCOB, CIIyyailHbIM 00pa30oM BBIOPAHHBIX U3 CIIUCKA
1. U3 kakux snemeHToB coctout BJI?
. Kakue HopMaTuBHBIE TOKYMEHTHI IPUMEHSIOTCS IIPU TPOeKTHpoBaHuu BJI?
. Knumarnueckue ycnoBus v Harpy3ku Ha BJL
. [IpononwHsIii mpoduns Tpaccsl BJI u ero coctaBnsiomue.
. PaccTanoBka omnop 1o ma6soHy.
. MoHTaXxHBIE CTpesbl IPOBECA IPOBOIOB.
. Pacuer MOHTaXHBIX CTpes IPOBECA MPOBOAOB.
. O6mue cBeaenus o rposzosamute BJL.
9. Monnuesamuta mpoBo1oB BJL.
10. HaznaueHne npoBOIOB U TPO30TPOCOB.
11. TpeboBanus k npoBojam u rpozotpocam BJI.
12. Marepuaibl, IpUMEHsIEMbIE 1JIs1 U3TOTOBJIEHUS IPOBOAOB U I'po30TpocoB BJL.
13. KoHcTpykiuu mpoBo10B U Tpo30TpocoB BJI u obmactu ux npuMeHeHusl.
14. O603Ha4yeHNe pa3IUUHbIX TUIIOB I'OJIBIX IPOBOJIOB.
15. IIpoBoa ¢ MOBBIIEHHONW KOPPO3HOHHON CTOMKOCTBIO, UX MapKUPOBKA U OCOOEHHOCTH
U3TOTOBJICHHUS.
16. Kakue (hakTopsl HEOOXOAUMO YUUTHIBATH MPH BEIOOPE MapKU M CEYCHUS TIPOBOJA U
rpo3orpoca?
17. Cranbuble kaHaThl Mapku TK.
18. IIpoBona mapku CHUII.
19. [IpoBo/1a MOBBIIIEHHON MTPOITYCKHOM CTIOCOOHOCTH.
20. Haznauenue onop BJI. Buasl onop, npuMeHsieMbIX Ipu coopykeHuu BJI.
21. YcnoBusi IpUMEHEHUS JKeIe300€TOHHBIX OIop. BUIbI 1 KOHCTPYKITUH JKEJIe300€ TOHHBIX
or110p.
22. IlpenHazHayeHne METAIIMYECKUX onop. VX BUABI U KOHCTPYKIIUH.
23. MHororpaHHble METANINYECKUE ONOPbI; KOHCTPYKLIUHU OIOpP; U3rOTOBJIEHUE, COOpKa,
IIPEUMYILECTBA Nepe] APYTUMH TUIIAMH OIIOP.
24. Komno3utHsle onopsl. 3rotosineHue, MpeuMyLiecTBa epes JpyruMy TUIIAMU OIIOP.
COopka 1 ycTaHOBKa KOMIIO3UTHBIX OIOP.
25. Bugsl ¢hynnamenToB noj onopsl BJL
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[To pe3ynbTataM TeCTUPOBAHUS BHICTABIISICTCS:

— 6 6aymos, eciu npaBWIBbHO BeIoOHEHO 100% 3amanust.

— 5 6anoB, eciy MpaBUIILHO BBIIOJIHEHO HE MeHee 85% 3aanus;
— 4 6anoB, eciiv MPaBUJIBLHO BBIMTOJIHEHO HE MeHee 70% 3amanHus.

Tect Ne2 «KaGenbHble TMHUY JEKTpOIIEpeIau»
Bpewms Ha BeImonHeHue Tecta — 15 MUHYT
1. 13 xakux 3J1eMEHTOB COCTOUT KaOenbHas JINHUS?
2. Ha3oBuTe 0OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepUaIIbl, U3 KOTOPHIX U3rOTABINBAIOTCS
Kabenu
KoHcTpykTuBHOE HcTIONHEHNE CHII0BOro kabens 6-10 kB
KouctpykruBHoe ucnonnenue kadens 0,4 kB
Haznauenue repmetnyHoit o0osnouku kabdemns 6-10 kB
Ha3znauenue nosicHoit nzossanun kadens 6-10 kB
KaxoBa kapTuHa 35eKTpHUecKoro nojs kadens HanpsbkeHueMm 10 kB?
OTnuuuTensHble 0COOCHHOCTH KOHCTPYKIMHU Kabenei HanpshkerueM 20..35 kB
. Korctpykuus kabenei ¢ u30Js1ueid U3 CIIMTOTO MOTHATHIICHA
10. JlocTOMHCTBA U HEJOCTAaTKH Kabenel ¢ M30JsI1Kel U3 CIIUTOrO MOJIMATUIICHA
11. Croco6sI IpokIaaKu Kadesaei ¢ H30ISIUE U3 CITUTOTO TOTUITHIICHA
12. KoHcTpyKTHBHOE UCTIONHEHUE Kabenel HanpspkenueM 110 kB u BbIie
13. O6macTh MpUMEHEHHsI MaCJIOHATIOJTHEHHBIX Ka0enei
14. KOHCTPYKTHBHOE UCTIOJHEHUE MACIOHAMOIHEHHBIX Ka0esel HU3KOTro JaBJICHHS
15. KoHCTpyKTHBHOE UCTIOJIHEHHE MACIIOHATIOJIHEHHBIX Ka0eIe BRICOKOTO JIaBJICHUS
16. OcHOBHBIE CLIOCOOBI MPOKIAIKN KaOETbHBIX JTUHUH
17. Kakue mepbl moxapHoil 0€30MacHOCTH IPUMEHSIOTCS MIPH MPOKIIaIKe Kadeneil B
rajepesix, TOHHEJAX U 110 dcTakaam?
18. KabenwsHas apmaTypa
19. Kak ocymiecTBisieTcsi coeiMHeHHe Kabenei?
20. Kax ocymecTBusieTcs pasaenka kademns?
CtyneHTy HEOOXOMMO OTBETUTh Ha 5 BOIIPOCOB, CIIyYailHBIM 00pa30oM BBIOPAHHBIX M3 CIIUCKA
1o pe3ynbraTraM TECTUPOBAHMS BHICTABIISIETCS:
— 6 6amoB, ecnu mpaBuiIbHO BhIMOIHEHO 100% 3amanus.
— 5 6annoB, eciy MpaBUIILHO BBITIOJIHEHO HE MeHee 85% 3aanus;
— 4 Oanos, eciiu NPaBUWIIBHO BBIMOIHEHO He MeHee 70% 3amaHusl.

00N L kW

Tect Ne3 «M3onsaTops! 1 nuHeNHas apmarypa BJI»

Bpewms Ha BeImonHeHUe Tecta — 15 MUHYT

CryneHTy HEOOXOMMO OTBETHTH Ha 5 BOIIPOCOB, CIIyYaifHBIM 00pa30oM BBHIOPAHHBIX M3 CIIUCKA
1. Ha ocHOBe KakuX JTaHHBIX BeIOUpaeTcst uzosius BJI?
2. Metoauka BeIOOpa YUCIIa U30JIATOPOB B THPJISHIIE.
3. XapaKTepucTuka MECTHOCTH I10 CTENIEHU 3arpsi3HEHHUSL.
4. O603HaUYEHUS TUHEHHBIX H30JSTOPOB M CUIIOBOW PSIIT M30JISTOPOB.
5. KoHcTpyKIMs MOABECHBIX IMHEWHBIX U30JITOPOB.
6. Uto nmoHumaeTcs oA JUIMHON MyTH YTE€UKHU n3o0JaTopa? Y aenpHas AJuMHA yTH YTEUKU
M30JI5TOpA.
7. Koaddurment 23 peKTHBHOCTH JUTMHBI T TH YTEUKU U30JSATOPA.
8. Kak onpenensercs koaddumeHT 3anaca NpoOYHOCTH U30JISITOPOB?
9. KoHCTpyKIIMsl TOJMMEPHBIX U30JISTOPOB U UX MPEUMYLIECTBA.
10. O603HaYCHUS U MAPKUPOBKA JTUHEHHBIX U30JIITOPOB.
11. CtpykTypa yclI0BHOTO 0003HaYEHUSI IMHEHHBIX MOABECHBIX MOJIMMEPHBIX U30JIATOPOB.
12. Haznauenue apmaTypsl B KOHCTpYKIuu BJI.
13. Knaccudukannonnas cxema JTUHEHHOW apMaTypBHI.
14. Bunpl (MOATPYIITIBI) CIETTHOW apMaTypHhI.
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15. HazHaueHne U KOHCTPYKIMH KOPOMBICEIL.
16. Ha3znaueHue 1 BUIbI OAEPKUBAIOIIUX 32KUMOB.
17. Ha3HaueHHne U KOHCTPYKLNH HATSKHBIX 32KMMOB.
18. CoenquHuTeny: UX Ha3HAYEHUE U KOHCTPYKIIHH.
19. JlucTaniimoHHbIe PaCOPKH: UX BUIBI U KOHCTPYKITHH.
20. Ha3znaueHue u IpUHLUT ACWCTBUS racUTeNei BUOpAIIMH U Pa3psIIHBIX POTOB.
21. Ha3znaueHue u ycTpOHCTBO 3alIUTHBIX KpaHoB i BJI 330—750 kB.
22. Ha3znaueHue 0aljacToB U NPeJOXPAHUTEIBHBIX MY (DT.
23. IlpenMy1iecTBa CupagIbHONM apMaTypbl IO CPAaBHEHHIO C TPAJAULIMOHHOM.
24. Ha3HaueHue 1 KOHCTPYKIIHS HATSHKHOTO CIIMPAJIBbHOTO 3aKUMA.
25. Ha3naueHnue v KOHCTPYKIUS COSTUHUTEIHHOTO CIUPATILHOTO 3aKUMA.
[1o pe3ynbTraraM TeCTUPOBAHUS BBICTABIISETCA:
— 6 6amoB, ecnu mpaBuiIbHO BhIOTHEHO 100% 3amanus.
— 5 6annos, eciy MPaBUJIBHO BBIMIOJTHEHO He MeHee 85% 3amaHus;
— 4 GannoB, eciy MPaBWIBHO BBIMOJHEHO HEe MeHee 70% 3amanusl.

OTt4yer nmpakTHyeckoil padorbl Nel «PacueT ynenbHBIX HOPMATHBHBIX M PACUETHBIX HArpy30K Ha
MIPOBOI»
Jl1st 3a1aHHOTO TIPOBOIA M3 TAOJIUIIBI (PU3UKO-MATEMATHIECKUX XapaKTEPUCTUK TIPOBOIOB
HaXOJMM BeC OJHOTO KujoMeTpa rnposoja P, naH /km u muameTp mpoBoaa d, MM.
PaccunraeM yaenbHbIE Harpy3KH.
VY nenpHas Harpy3ka oT COOCTBEHHOTO Beca IMPOBOJIa COCTABJISET
pi=P-10°/F
VY nenpHas HOpMaTUBHAS Harpy3Ka OT Beca roJiojiéia Ha MPOBOJIE COCTABIISET
P2H = Tt‘go'Ki‘Kd‘b(d+ KIde)/F
VY nenbHas pacu€THasi Harpy3Ka OT Beca rosiojiéia Ha MpOBOJIE COCTABIISIET
P27P2u"Ynw Yp ¥t Yd
Cymmaphas yaesnbpHas pacu€THas Harpy3ka oT Beca IpoBOJa U ToJIoyiéaa COCTaBIseT
pP3=pitp2
yJenbHas HOpMaTUBHAsI BETPOBas Harpy3Ka IMpH OTCYTCTBHUM TOJI0JIENA HA COCTABIISET
Par=0h K"Ky CoW-d-107/F
rae koddunuent K,=1,25
yJelibHasi HOpMaTUBHAsL BETPOBas HArpy3Ka IMpHU HAIMYWU TOJI0JIENA HA TPOBOJIE COCTABIISIET
psnz(lw‘K|‘KW'Cx‘Wr‘(d+2 K,de) 103/F
VY nenbHble pacy€THBIE BETPOBBIC HATPY3KU MPHU OTCYTCTBUU U HAJTUYHUM TOJIONENA
COCTAaBJISIOT
Ps=pasYnw¥p Vs
Ps=psuYnw ¥p" ¥t
rne kodpdurment v =1,2- ko3 dumenT Hané&KHOCTH O BETPOBOW HArpy3Ke.
VYaenvHas pacu€THasi Harpy3Ka OT BETpa U Beca MpoBojia 6e3 rojioyiéaa CoCTaBIIsIeT
ps=\/p12+p42
Pacuérnas yaenbHast Harpy3ka oT Beca MpoBo/ia, TOKPBITOTO TOJOJIEIOM, U BETPa COCTABISIOT
p7=\/p32+p52
Bpewms Ha BrinonHenue 3aganus — 30 MUHYT.
— 6 6amoB, ecny mpaBuiIbHO BBIMOTHEHO 100% 3amanus.
— 5 6annos, eciy MPaBUJIBHO BBIMOJTHEHO He MeHee 85% 3amaHus;
— 4 GannoB, eciu MPaBWIBHO BBIMOJHEHO HEe MeHee 70% 3amanusl.

Otyer mpakTH4eckoil padorbl Ne2 «HaxokaeHue HCXOJHOIO PEKHMMA. YpPaBHEHUS COCTOSHHUS
IIPOBOAA»



B kauecTBe UCXOAHOrO peKUMa MPEABAPUTEIBHO IPUMEM PEXHUM HauOOJbIIEH BHELITHEN
Harpy3ku. [TapameTpbl 3TOro pexuMa Pmax, Or= -5°C, Gpmax=| Opmax-

3HaueHue TeMIiepaTypsl rojoseaooopasoanus ©,= -5°C NPUHITO B COOTBETCTBHUH C
pexkoMenanuamu [1Y 3, 3HaueHue qomyCcTuMOro MEXaHUYECKOTO HAMIPSAKEHUS [ Opmax |- U3 TAOIHUIIBI
(U3HUKO- MEXaHUYECKUX XapaKTEPUCTUK IIPOBO/IOB.

Brruncnsiem 1eByro 4acThb ypaBHEHHS COCTOSHUS IPOBO/IA

C = [ GpmaxJTUEO; — piax1**E/24[ Gpimas ]’

B npaByto yacTh ypaBHEHHS COCTOSIHUS ITPOBOJA MOACTaBUM MapaMeTphl peKUMa HU3LIECH
TeMnepaTypsl pPi, Omin.

Koadppuuuentst A u B HenonHoro kyonuueckoro ypaBHeHus: OyayT COOTBETCTBEHHO PaBHbI

A= oE Onin — C;

B =-p/*1*E/24.

Pemenne 3Toro ypaBHeHHs Ja€T BEIMYMHY MEXaHUYECKOTO HANPSDKEHUS B IPOBOJIE B PEXKUME
HU3IIEH TeMIiepaTypbl c®min.

B npaByto yacTh ypaBHEHHUS COCTOSIHMS ITOACTABUM NTapaMETPhl PEKUMA CPEIHETOA0BOM
Temneparypsl pi, O,. Koadduuuentsr A u B HenonHoro kyOndeckoro ypaBHeHus OyyT
COOTBETCTBEHHO PABHbI

A= oE O, —-C;

B =-p*'1'E/24= -471.

HenonHoe kyOnueckoe ypaBHEHHE AJIs peKUMa CPEIHEr010BOM TeMIeparypsl OyJIeT UMETh
BUJ

6’0 +19,68 6’0, -471 =0

Pemenue 3Toro ypaBHeHHs Ja€T BEIMYMHY MEXAHUYECKOTO HAIIPSHKEHUS B IPOBOJIE B PEXKUME
CPEIHETO0BOM TEMIIEPATYPBI Gocp.

[IpoBepum ycn0BUS MEXaHUYECKOM IIPOYHOCTH IIPOBOAA;

B peXHMe HanOOJbIIeH BHEIIHEH HATPY3KH Gpmax = [ Opmax];

B PEKMME MUHUMAJIBHON TEMIIEPATYPbl Gomin <| Gomin];

B PEXKUME CPEIHEU TeMIIEPATYPbl Gocp <[ Cocp);

VYo6exaaemcsi, 4TO UCXOJHBINA PEKUM BbIOpaH MPaBUILHO.

Bpewms Ha BoinosnHeHue 3aganus — 30 MUHYT.
o pe3ynbraTam OTYETa BBHICTABISACTCA:

— 6 6amoB, ecnu paBuiIbHO BhIMOIHEHO 100% 3amanus.
— 5 6annoB, eciy MpaBUIILHO BBITTOJIHEHO HE MeHee 85% 3a/anus;
— 4 6annoB, eciy MPaBUIBHO BBIMONIHEHO HEe MeHee 70% 3amaHusl.

Otuer npakTnuyeckoii padotTbl Ne3 «Pacuer MOHTaXXHBIX CTpEI ITpOBECa MPOBOIA»

Jlnst IByX 3Ha4YeHUH TeMmnepaTypbl @min 1 Ocp BEIUYMHBI MEXAaHUYECKOTO HAIIPSKEHHS B
IIPOBOJIE COCTABJIAIOT COOTBETCTBEHHO 6®min u 6Oc¢cp. BrinosHuM pacyéT MeXaHU4eCKOIro
HaNpsDKEHUS B IPOBOJIE Ul PEKUMA BbICILIEH TeMrepaTypbl ®max.

Koadppuuuentst A u B HenonHoro kyonueckoro ypaBHeHusi OyayT COOTBETCTBEHHO PaBHbI

A= 0EOn—C

B=-p*1'E24

Pemenue 3T0oro ypaBHeHHs Ja€T BEIMYMHY MEXAaHUYECKOTO HANPSDKEHUS B IPOBOJIE B PEXKUME
CPEIHEro10BOi TemrnepaTypsl cO®max.

Jlia TpE€X 3HaYEHUH TeMIIEpaTyphbl BBIYUCIAM CTPEJIbI IIPOBECA IIPOBOAA:

fomin =p1°17/8 ¢ ®min

foc, =p1°1%/8 o Ocp



fomax =p1°1/8 6 Omax
[To monmy4YeHHBIM 3HaYEHUSIM CTPEJI IPOBECA CTPOMM MOHTAXXHBIN rpaduk f=F(®):
AN
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Ot1oT rpaduk JaéT MHPOPMAIIUIO O BEIMYMHE CTPEIIbI MPOBECca MPOBO/IA 3aIaHHBIM CEYCHUEM B
MpoJieTe JUIMHOW L MpH JIF000H TeMIiepaType OKpYy>KaroIieil Cpeibl.
[To pe3ynbTaraMm OT4ETa BHICTABIISCTCS:
— 6 6ayos, eciu paBWIBHO BeIOHEHO 100% 3amanust.
— 5 0anyoB, eciy MpaBUIILHO BBIIOJIHEHO HE MeHee 85% 3a/anus;
— 4 6anoB, eciiv MPaBUJILHO BBIMTOJIHEHO HE MeHee 70% 3amanHus.

Otyer npakTHyeckoii padotel Ned «[IpoBepka rabaputa BO3AYIIHOW JTHHAN

Jlnist mpoBepku rabapuTa BO3AYIIHOW JMHUU HEOOXOJMMO 3HATh MAaKCUMAaJIbHOE 3HaUEHHUE
CTpeJIbl IpoBeca MpoBoa fin.. MakcuManbHas CTpelia mpoBeca IpoBOJa UMEET MECTO B OJHOM M3
JIByX PEKHUMOB:

peXHMMeE BBICIIEH TEMIIEPATYpHI,

pexkume rojonéna 6e3 Berpa.

Crpena npoBeca B peXUME BBICHIEH TeMIIepaTyphl ONpeieieHa BbILIE U COCTABIISET

BrinonHuM pacd€T MEXaHMUECKOT O HApsKEHUS B IIPOBOJIE U €0 CTPEIIbI PpOBECa JIst
pexxuma rojonéna 6e3 Berpa. B mpaByro yacTh ypaBHEHHsI COCTOSIHUS [TPOBOJA MOACTaBUM
IapaMeTpsl ATOro peknuMma ps, O, = -5°C.

Koadppuuuentst A u B HenonHoro kyonueckoro ypaBHeHusi OyayT COOTBETCTBEHHO PaBHbI

A=oEOr-C_C;

B =- p;*1**E/24.

Pemenuie sToro ypaBHeHUs Ja€T BEIMUMHY MEXaHUYECKOTO HAIPSKEHUS B IPOBOJIE B PEXKUME
TOJI0JIENA Or.

Crpena mpoBeca IpoBOJa B 3TOM PEXHME COCTaBUT

fo=ps'1%/8 o1

[1Y3 ycranaBnuBaeT rabaput BO3AYLUIHONW. YUUTHIBasi TEOMETPUUECKHE pa3Mephl
IpeBapUTEIbHO BEIOPAHHON OMOPHI U AJTUHY TUPJISH/IBI H30JIATOPOB, IPOBEPSEM YCIOBUE:

has — N — frnax.
Ecnu ycnoBue BBINONHAETCS, ONIOpa BbIOpaHa MPaBUIIBHO.

Bpewms Ha BeinosiHeHue 3aganust — 30 MUHYT.
[To pe3ynbTaraMm OT4ETa BHICTABIIACTCS:

—10 6amoB, eciu npaBuILHO BhIMoHEHO 100% 3amaHusl.
—8 OaJIOB, eCiM MPABWIILHO BBIIIOJIHEHO HEe MeHee 85% 3amanus;
—6 0aJuIoB, €CJIM MPAaBWIIHHO BBHITTOIHEHO HEe MeHee 70% 3amaHusl.



Otuer npakTHuyeckoii padoThl Ne5 «MexaHn4ecKkuil pacdyeT rpo303alIuTHOTO TPOCay
Jns 3agaHHOrO Kiacca HamnpsOKEHUs JIMHUA MEXAHWYECKUH pacdeT IpO303allMTHOrO Tpoca

IIPOBOJIUTCS AHAJIOTUYHO MEXAHMYECKOMY pacdeTy IpoBoJia

Bpewms Ha BeImoHeHUE 3aaHus — 15 MUHYT.

[To pe3ynbTratam OT4YETa BHICTABIISICTCS:

— 6 O6ayos, eciu paBWIBHO BeIMOHEHO 100% 3amanust.

— 5 6anoB, eciy MPaBUIILHO BBIMIOJIHEHO HE MeHee 85% 3a/anus;

— 4 6amioB, ecliv MPaBUJIBLHO BBIMOJIHEHO HE MeHee 70% 3amanHus.

Otuer npakTH4eckoii padoTnl Ne6 «Bridbop uzonstopos Ha BJI»

OCHOBHON  DJIEKTPUYECKOW  XapaKTEPUCTUKOW THUPJSHIBI  SBISETCS  MOKpPOpPa3psAIHOE
HaIpsDKEHUE TMepekphITusa. Bemmunna mokpopaspsigHoro HampsikeHust Uy, J0DKHA OBITH BBIIIE
BO3MOXXHBIX BHYTPEHHHMX [E€pPEHANpPSIKEHUM M, Kak [IOKa3blBAlOT HCCIEAOBAaHUS, MPIMO
MIPOTIOPITHOHAIIEHA YHCITY U30JIATOPOB (N) B TUPJISH/C:
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.. ap.
rae H — ctpouTenbHas BHICOTA OJJHOTO U30JISTOPA, CM;
E\p. — MOKpOpa3psaHBINA TPAMEHT B TUPIIsIHAE, KB/cM, mpuHUMaeMblii paBHbIM 2,1 kB/cwm.
CrnenoBaTenbHO, YUCIIO 3JIEMEHTOB B TUPJISH/IE U3 YCIOBUN PACUE€THON KPATHOCTH BHYTPEHHHUX
MepeHAIPsHKEHU MOXKHO OIPENIEIUTh 10 CIEAYIOIEMY COOTHOILICHUIO:
kKU,

n - s
pacu N
\/_:’;E.u./). ’ H

rie k; — K03 PUIMEeHT 3anaca, yUUTHIBAIOIINN BIMSIHUE KCIUTYaTaIlMOHHBIX YCIOBH Ha BETHUYHUHY
MOKpPOPa3psIIHOTO HANpPsDKEHUs, a TakkKe BO3MOXKHOE TIOBbIIIeHHE HampspkeHuss Ha JIOII
OTHOCUTEIIbHO HOMHHAJILHOTO JTUHEWHOTO HAMPsKeHUsI U,y U HEKOTOPHIH HEOOXOIMMBIN 3amac Jis
nepexo/ia OT Pa3psiIHbIX HANPSDKEHUHN K BbIIEP)KUBAEMbIM );

knep — pacueTHast KPaTHOCTh BHYTPEHHUX MEPEHANPSKEHUI.
TpeGyetcs onpeaenuTs HEOOXOAMMOE YHCIIO U30ISATOPOB B TUPISHAE (IO BapUaHTaM)

Bpewms Ha BoinosnHeHue 3aganust — 30 MUHYT.

1o pe3ynbraTram oTYeTa BHICTABISETCS:

— 6 6aymos, eciu paBWIBHO BeIOTHEHO 100% 3amanust.

— 5 6anoB, eciy MpaBUIILHO BBIMTOJIHEHO HE MeHee 85% 3a/anus;

— 4 6amioB, ecliv MPaBUJIBLHO BBIMOJIHEHO HE MeHee 70% 3amanus.

OTtuer npakTHyeckoii padoTbl Ne7 «Bp16op cuimoBoro kadems»
BeiOpate ceueHMe TPEXKHJIBHOTO OpOHUPOBAaHHOTO Kalems ¢ OyMakHOM — M3OISIUEH
QTFOMUHUEBBIMH JKWJIAMH, aJTIOMHUHHEBOW 0000ukoi s mutanuss = (,8ymorpeburens Harpy3koi
Ha KOHIEe MoIHOCThIO P,. HomunanpHoe HampsbkeHue U, W KOA(POUIMEHT MOIIHOCTH COS(.
[TpoaomKUTENPHOCT MCHOIB30BAaHUSI MAaKCUMyMa Harpy3ku B ron 7,; juinHa kabens L. KaGenb
IIPOJIO’KEH B TpaHIlIee COBMECTHO C ApYruM kabeneM. Paccrosiaue mexy kabensmu b. Temnepatypa
nouBbl 0. [lomyckaemass mnoteps HampspbkeHus AU. VHIyKTUBHOE CONPOTHBIICHHE KaOessd Xo.
VYcTaHOBUBLIMKCA TOK KOPOTKOTO 3aMbIKaHUS [. JJIMTEIBHOCTh NPOTEKAHUS TOKAa KOPOTKOTO
3aMbIKaHUA 1.

[1o pe3ynbTraram oT4YeTa BHICTABIISIETCS:

— 6 O6ayos, eciu paBWIBHO BeIoTHEHO 100% 3amanust.

— 5 6annoB, eciy MPaBUIILHO BBIIOJIHEHO HE MeHee 85% 3amanus;

— 4 6amioB, eclv MPaBUJIBLHO BBIMOJIHEHO HE MeHee 70% 3amanHus.

b) [lns npoMexyTOYHOM aTTeCTAIMU:
JK3aMeH
OneHka 3a 0OCBOGHUE AUCHUIUIMHBI, OMPEesieTcs KaK OlleHKa Ha DK3aMeHe
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DK3aMEeHaIMOHHBIE BOIIPOCHI
1. Knaccudukanus TuHUN dJIEKTpoIiepeaadn
Omnopst BJI: knaccudukaiys, KOHCTPYKTUBHOE UCTIOJTHEHHE
Ycnosus paboter BJI: Bubpanusi mpoBoaoB
VYcenosus padbotsl BJI: musicka npoBo1oB
Ycnosus pabotsr BJI: rononenoodpa3opanue
IIposona BJI
I'po3ozamurabie Tpock! BJI
N3onstopsr BJI
9. Jluneiinas apmarypa BJI
10. 'eomerpuueckue xapakrepuctuku BJI
11. Meronuka pacuera MEXaHUYECKUX HaNpsbKeHU B mpoBojax BJI
12. MeTtonuka pacuera cTpelibl mpoBeca rnposoja BJI
13. Metonuka npoBepku rabapura nmposoaa BJI
14. CUII u nuneiinast apMartypa
15. CunoBble kabenu ¢ OyMa)XHO-MACIISTHON HU30JIsIIueH
16. CunoBble kabenu ¢ U30JIALUEl U3 CITUTOTO MOTUITUIICHA
17. MacnonarnoyiHeHHbIe KaOear HU3KOTO aBICHUS
18. MacnonarnosHeHHbIe KaOeIu BICOKOTO J1aBJICHUS
19. KabenpHast apmaTypa: COeUHUTEIbHBIC MY(ThI
20. KaGenbHast apmMaTypa: KOHIEBbIC MY(ThI U KOHIICBBIC 33]ICITKU

Nk WD

Kputepun BbICTaB/IeHUSI OLEHKU HA IK3aMeHe:

OrneHka 3a sk3aMeH (HOpMUpPYETCss Ha OCHOBAaHUM yU4e€OHOTO pEHTHHTA CTYACHTA 110 MOAYJIIO U
BBITIOJTHEHHSI 9K3aMEHAIIMOHHOTO 33 1aHHUS.

Omnenka «oTaHO» - oT 90 10 100 6amios.

Orenka «xopomio» - oT 76 10 89 6amos.

OreHKa «yA0BIETBOPUTEIBHOY» - OT 60 10 75 Oamios.

OreHka «HEYAOBICTBOPUTEIHHOY» - MeHee 60 OaioB.
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