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13.03.02 DaeKkTpodHEpPreTHKA U JIEKTPOTEXHUKA
Hanpasaennocts (mpopuib) — BICOKOBOIbTHBIE
3JIEKTPOIHEPIreTHKA M 3JIeKTPOTEXHUKA

®opma o0yueHHsI — OUHAS

I'ox na6opa - 2019

OLIEHOYHBIE CPEJICTBA JUISA TPOBEJIEHUAS TPOMEKYTOYHOMN
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

1. OOumue cBegeHus

1. | Kadenpa ®uU3nKH, OMOJIOTMH U MH)XEHEPHBIX TEXHOJOTUMN

2. | HammpaBnenue nmoAroToBKu 13.03.02 DyieKTpodHEPreTUKa U 3JICKTPOTEXHUKA

3. | Hanpasnennocts (nmpoduin) | BEICOKOBOJIBTHBIE AIEKTPOIHEPTETUKA U DJICKTPOTEXHUKA
4. | Aucuunianaa (MOIyIb) Mosguesamura

5. | ®Popma oOyueHus Ounas

6. | ['oxg Habopa 2019

2. IlepedyeHb KOMIETEHIUH

— CHOCOOHOCTBIO TNPHUMEHATh COOTBETCTBYIOIIMHM (DU3MKO-MaTeMaTHYECKUH amnmapar,
METO/bI aHAJIM3a U MOJEITUPOBAHUS, TEOPETUUECKOI'O U SKCIIEPUMEHTAILHOTO MCCIEI0BAHUS TIPH
pemennu npodeccuoHanbHbIx 3ana4d (OI1K-2);

— TOTOBHOCTBIO OIIPENENIATh HapaMeTpbl 000pyHOBaHHS OOBEKTOB HpPOPEecCHOHATBHON
nesrenapaoctr (ITK-5);

— CcnocoOHOCTBIO HCIONB30BaTh IpaBWIIa TEXHUKH O€30MacHOCTH, MPOHU3BOJCTBEHHON
CaHUTAPHH, MOXKAPHOU 0e30MmacHOCTH 1 HOpMbI oxpanbl Tpyaa (ITK-10).



1. KpuTepuu u noka3zarejiy oOlleHHBAHHS KOMIIETEHIIUMI HA PA3JIMYHBIX 3Tanax ux GgopMupoBaHus

®opmupye Kpurtepuu u nokasarejiu OlleHUBAHUA KOMIeTEeHIM
DopMbI KOHTPOJIS
Jrtan popMUPOBAHUA KOMIIETEHIHHU Mast
3HaTh: Ymern: Baaners: c¢(popMHPOBAHHOCTH
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMIIETEHIX .
KOMIIeTeHI Ui
usl
Monnus u ee xapakmepucmuxu. IK-3
Hctopus  uccnenoBaHuss  MOJHUU.  Bunsl
MOJIHUH. DJIEKTPUIECTBO atMochepsl. ['po3oBbie
obmaka u wux cTpykrypa. DeHomeHonOrHA
pa3BuTHs JuHeitHOW MonHuu. Knaccupukaums
MOJIHHH.
Memooul uccnedosanus MoAHUU. IK-3
DJNEeKTPUIECKUE XapaKTePUCTHKH MOJTHHH.
XapaKTepUCTUKH JTUACPHON U TITaBHOM cTamuii.
N ACCUUTHIBATH 30HBI
CraTtucTudeckuil XapakTep NapaMeTpoB . P SamuTa padoTe!
XapaKTePUCTHKH MOJHHUU ¥ TPO30BOI 3aIUTHI TPOCOBBIX H
MOJTHHH. DIIEKTPOMAarHUTHBIC TIOJIA,
JeSITeIPHOCTH, OCHOBHBIC BUJIBI CTEepIKHEBBIX
BO3HHKAFOIIUE ITPH TPO30BEIX pa3psiax. .
BO3JICHCTBUS MOJIHUH Ha TIOPAXKaEMBIE | MOJHHEOTBOJIOB,
CucTeMbl NeIeHTallii MOJIHUHL.
- 00BEKTHI, KJIacCH(UKALNIO BEIOMpATH
Xapaxmepucmuku 2po3060ti 0esamenrbHOCIU. IK-3 .
N COOPY>KEHHH IO CTENIEHH OITACHOCTH 3a3eMJICHUS
Onacnvie 8030eticmeuss MOIHUU. .
. HOpaKeHHU MOJTHUEH, IPHHIIUI MOJIHHE€OTBOJIOB,
XapaKkTepUCTUKHU IPO30BOH 1EATETHHOCTH. <
JeUCTBUS U KOHCTPYKIIUIO paccunThIBaTh
ITopaskaeMoCTh Ha3eMHBIX 00BEKTOB. Bumbl
o MOJIHUE€OTBOAOB, IPHHIIUIIBI BEPOSATHOCTH
BO3ACHUCTBHS MOJTHIH Ha MOPakaeMble 0OBEKTHI:
. MOCTPOEHHUS M METOJIBI pacyera MOPasKEeHUS
9NeKMpoMazHUmMHoe 8030elicmaue, C8emosoe
N MOJTHHE3aIIUTEl YSHEPTeTHICCKHIX SHEPTEeTHUECKUX
usnyHenue, 2a300UHAMUYecKoe gosoeticmaiie.
00BEKTOB, METO/IBI TIOBBIIIICHHS 00BEKTOB yaapamu
OO0m1ast XapaKTepUCTHKA IICKTPOMArHUTHBIX, IK-3 N
TPO30YIIOPHOCTH JIMHHHA MOJTHHH, OIIPEIeIIATh
ra30JUHAMHUYECKHX, TCTUIOBBIX 1 .
. . 9MEeKTponepeaay U NOACTAHIIUH, 3QPEeKTUBHOCTH
3NEeKTPOAUHAMUYECKUX Bo3AehCcTBUA. CBeToBOE o
0COOCHHOCTH 3aIUTHI 3aHUH U MOJTHHE3AITUTHI
M3JIydeHne KaHana paspsjaa. CeueHus o .
MIPOMBIIIICHHBIX COOPYXEHUN U JTUHAN 3auuTa paGoThI
MPOBOJHHUKOB MO YCIOBUIO IIPOXOXKACHUS TOKA
TPAaHCIOPTHBIX CPEIICTB 3NEKTponepesadn u
MOJIHMH. YapHas U 3ByKOBas BOJIHBI, TEIUIOBOE 9
o MIOJICTAHIIH
JeHCTBHE MOJIHUH, DJIEKTPOANHAMHYIECKIE
CHJIBI, ICUCTBYIOIIHE HAa TPOBOJIHUKH, ITPH
yaapax MOJIHUU B OOBEKT.
MoTHHEOTBOIBI. 3aIUTHOE ASHCTBHE U 30HBI T1K-3 HAaBBIKAMH pacuera

3alIUThl MOJTHUCOTBOAOB. 3azeMIIeHUS
MOJIHUCOTBOIOB. Ceuenus IIPOBOIHUKOB 110
YCJIOBUIO MPOXOKACHUA TOKA MOJIHUU; TPUHIUIT
HeﬁCTBHﬂ MOJIHUCOTBOJOB. OCHOBHEIE
QJICMCHTBI MOJTHUCOTBOJOB: MOJTHUCTIDUCMHUKU,

MOJIHHUEC3alIUThI

SHEPTETUYECKUX 00HEKTOB,

31aHUH U COOPYXKEHUH U

aHaJin3a UuxX rpo30yrnopHOCTU

3ammura paboThl




TOKOOTBO/bI, 3a3CMJICHHA. 30HBI 3alIMUThI
MOJIHUCOTBOIOB.

Merto1b1 1Ta0OPaTOPHOTO UCCIECIOBAHUS 30H
3alUTHl MOJIHUEOTBOOB. Onpenenenue 30H
3aIIUTHI 110 PA3THYHBIM METOIUKAM.
3a3eMIIeHHE MOJTHHEOTBOIOB 1 3a3EMIIUTEIN.
ConpoTuBiIeHHE 3a3eMITUTEIICH IPOCTEHIIIEr0
tuna. Poss 1 XapaKTepUCTHKH yIETIbHOTO
COIPOTHUBJICHHS TPYHTA.

[K-3

NmnynbeHbIe K03 PUITNEHTHI
COCPEIOTOUCHHBIX M MPOTSHKECHHBIX
3azemimTeneil. ConpoTUBIEHHE 3a3eMIUTENCH B
BUJIE CETKH. J[OMyCTHMBIE pAaCCTOSHUS MEXKITY
9JIEMEHTaMHU MOJIHUEOTBOAA M 3aIUIIAEMbIMU
o0bekTaMu. bezonacHocTh ciryxeOHOro
HepCOHalla U HACCICHUSL.

IK-3

HaBBIKAMH pacyeTra
MOJIHUE3AIUTHI
SHEPreTHIECKNX 00BEKTOB,
3/1aHUI U COOPYKEHUU U
aHaIN3a UX IPO30YINOPHOCTH

Monnuezawuma 6030yUiHbIX TUHUL
anexmponepedauu. Monnuezawuma
INEKMPUYECKUX CIAHYUTL U NOOCMAHYULL.
MorHue3amra JHEPreTUIeCKUX  OOBEKTOB.
OCHOBHBIE TIPHHIMIIBI W METOJBl pacyera
MOJIHUE3AIIUTHI BO3/IYIIHBIX JIUHAR
JNEKTPOIIepeIaun u MOKa3aTeu ux
IPO30YIOPHOCTH. ['pO30yNOPHOCTh BO3IYLIHBIX
JIMHUHN ¢ TpocaMH U 63 TPOCOB.

IK-3

HaBBIKAMH pacdera
MOJTHHE3AIIUTEI
JHEPreTUUCCKUX O0BHEKTOB,
31aHUN U COOPY>KEHUU U
aHaJIM3a X IPO30YNOPHOCTH

3ammTa paboThI

IIpuHIMOBI ¥ METOIBI pacyeTa MOJHHE3ALTHTHI
3NIEKTPOOOOPYIOBAaHHS MOACTAHIMI. 3amuTa OT
MPAMBIX yJapOB MOJHUH. 3alUTa OT UMITYJICOB
TPO30BBIX TIEPEHANPSHKCHUH, HAOETAomuX C
ymann. [TokazaTenu 3 heKTHBHOCTH 3aITUTHI.

IK-3

HaBBIKAMU pacueTa
MOJIHUE3AIUTHI
SHEPreTUYECKNX OOBEKTOB,
3/1aHUN U COOPY>KEHUU U
aHanM3a HX
TPO30YIOPHOCTH

Pedepar

Monnuezawuma 30anuti u nPOMbIULIEHHBIX
coopyaicenuii. Monnuesawuma mpancnopmHuix
cpedcmes

MonHue3amura 3JaHUH W IPOMBIIIJICHHBIX
coopyxeHni. TpeOoBaHMS K BBITIOJIHEHUIO
3aLUTBI 31aHU u COOPYKEHHH.
Knaccudukamus coopykeHHil 1O  CTEmeHH
OTIACHOCTH MOPAXKEHHSI MOJTHUEH.

IK-3

HaBBIKaMU pacueTa
MOJTHHE3AIIUTHI
SHEPTETUYECKUX 00HEKTOB,
3/1aHUI U COOPY>KEHUU U
aHaJIM3a X IPO30YHOPHOCTH

3amuTa paboThI

3ammra KOHTAKTHOMH CETH u
2JIEKTPOOOOPYIOBAHUS  [MOJBHMKHOTO COCTaBa

IK-3

HaBBIKAMH pacyera
MOJIHHE3ALUThI
9HEPreTHYECKUX 0OBEKTOB,
31aHUH U COOPYXKEHUH U
aHaIu3a UX rpo30yHNOPHOCTH

HaBBIKaMU pacydcTa
MOJIHUC3aIIUThI

3amura paboThI




INEKTPUPHUIUPOBAHHBIX  JKENE3HBIX  JIOPOT.
3amuTa MOPCKMX W PEYHBIX CYyJOB. 3aliuTa
JIeTaTeNbHBIX alapaTtoB U UX O00OPYNOBaHWUSL.
3ammTa = MarucTpadbHBIX — TPYOOIPOBOIOB.
[epcoHanbHas 3a1KTa OT MOJIHHUH.

9HEPreTUYECKUX OOBEKTOB,
31aHUH U COOPYXKEHUH U
aHaJIM3a UX IPO30YIOPHOCTH




Kpurtepuu u mkajabl olleHUBaHUS

1. Kputepuu oueHku pedepara

Baabl XapakTepucTHKH OTBETA CTY/IEHTA
12 - CTYZICHT TJTyOOKO M BCECTOPOHHE YCBOWII IPOOIIEMY;
- YBEPEHHO, JIOTHYHO, TIOCIIEOBATEIPHO U TPAMOTHO €T0 U3JIaraerT;
- ONUPAasCh HAa 3HAHUS OCHOBHOW M JOMOJHUTEIBHOM JIMTEPATYphI, TECHO
MPUBS3bIBAET  YCBOCHHBIE HAY4YHBIC IIOJIOXKEHHUS C  MPAKTHYCCKON
JIeSITEIILHOCTEIO;
- yMeJ10 000CHOBBIBACT U APT'YMEHTHUPYET BBIJIBUTAEMbIC UM HJIEH;
- JIeJIaeT BBIBOABI M 0000IICHUS;
- ¢cBOOOIHO BJIaJI€ET NOHATUIMU
6 - CTYACHT TBEPJO YCBOWJ TEMY, 'PaMOTHO W MO CYIIECTBY H3JIaraeT ee,
OTHMPAsICh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
- YBA3BIBAET YCBOCHHBIC 3HAHUS C TPAKTHUUECKON JAESITETbHOCTDIO;
- AQpryMEHTHPYET Hay4YHBIE MOJIOKCHHUS;
- JieJaeT BEIBOIBI U 0000IIEHH;
- BIIQJCET CHCTEMOM OCHOBHBIX MOHSITHM
3 - TeMa pacKpbITa HEJOCTATOUYHO YETKO M IOJIHO, TO €CTh CTYJIEHT OCBOMII
npobjieMy, IO CYIIECTBY U3JIaraeT €€, OMUpasCh Ha 3HAHUA TOJIBKO
OCHOBHOI1 TUTEPATYpHI;
- JIONyCKAaeT HECYIIECTBEHHbIC OIIMOKH U HETOUYHOCTH;
- UCTIBITBHIBACT 3aTPYAHECHUS B IPAKTUYECKOM IPUMEHEHUH 3HAHUM;
- c51a00 apryMEeHTHPYET Hay4YHbIC MOJI0KECHHUS;
- 3aTpynHsAeTcs B GOPMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;
- YaCTUYHO BNaJIE€T CHCTEMOI MOHATHH

Tunogvie KOHmMPONAbHBIE 3A0AHUA U MEMOOUUECKUE MAMEPUATIbL, ONPEeNAIOULUE
npoyeodypvl OUEeHUBAHUA 3HAHUI, YMEHUll, HAGLIKO8 U (uau) onvima
oeamenbHOCmuU, XapaKmepu3yluwux Imansvt Gopmuposanus KoOMnemeHuuii 6

npouecce 0ceoeHUs 00pazoeameibHoll NPOZPaAMMbl
Texywuti KoHmpo
Lenbio TEKyIIero KOHTPOJS 3HAHUM CTYJIEHTOB SBISETCS MPOBEPKA PUTMHUYHOCTH pabOThHI
CTYJCHTOB, OILIEHKa YCBOEHMSI TEOPETHYECKOr0, MPAaKTHMUECKOro Marepuana U NpuoOpETEHHBIX
3HaHUH, YMEHUN U HaBBIKOB.
Texyuuit KOHTPOJIb 00ECTIeUNBAETCS:

- IOITYCKOM K BBITTOJTHEHHIO JJAOOPATOPHBIX padOT U 3aIIUTOMN pe3ysbTaTOB BBIIIOJIHEHNUS ;

- ©KEMECIYHOM aTrTecTaluued CTYIEHTOB II0 pe3ylbTaTaM IIOCEIICHUS JICKIUOHHBIX U
NPAKTUYECKUX 3aHATUH, BBIOJHEHUS W 3alIUTHl JIaOOpAaTOPHBIX PAabOT M HHAMBHAYaAJIbHBIX
MIPAaKTUYECKUX 3aJaHUM.

Ilpumepnuie sonpocel Kk Ix3ameny no Kypcy ""Monnuezawguma'
DneKkTpudeckoe moJie B arMochepe 3emitu mpu XOpOoIIeH moro;ie.
[Iporieccel pa3BUTHS TPO3OBBIX O0JIAKOB.
['umoTess! sneKTpr3aiy BOASHBIX Kareab B aTMocdepe.
Craguy TUHEHHBIX pa3psa0B MOJHUU.
[TapameTpsl pa3psaoB MoJTHUHA. YHCIIO pa3ps0B MOJTHUU B Ha3€MHBIE OOBEKTHI.

agkrownE



©ooNo

10.

3anaun 3amutel JIDII oT pa3psaoB MOJIHUN.

Kpurepun s¢ppexruBroctr 3amute JIDIT ot pa3psaoB MoIHUH.

Otxmrouenust JIDII npu paspsinax MOJIHUM B IPOBOJA.

Otkmrouenust JIDI BeaeacTBue oOpaTHBIX EPEKPBITHIA MPH Pa3psigax MOJTHUH B OTIOPBI.
Otxmouenus JIDII BenencTBrue 00paTHBIX NEPEKPHITHIA IPU pa3psaax MOJIHUHU B TPOC B

CEPEANHE IIPOJIETA.

11.  Otxmouenust JISIT OT MHAYKTUPOBAHHBIX NEPEHANPSIKCHUN PU OIM3KUX pa3psaax
MOJIHHUH.

12.  Oco6ennoctu 3ammthl JIDII 3 - 35 kB oT pa3psaoB MOTHHH.

13. JlomonHUTENBHBIE MEPHI 3aIUTHI 0CIabaeHHbIX Touek JIDIT.

14. 3amauv MOJHHME3ALUTHI MOJCTAHIIUN.

1. 3almuTHOE NENUCTBUE MOJIHUEOTBOIOB.

2.  3amura NOoJCTaHIMA OT OOPaTHBIX MEPEKPHITHI C MOJTHHUEOTBOIOB.

3. IIpouecchl BOSHUKHOBEHHUSI IEPEHANPSIKEHUN OT aTMOC(HEPHBIX BOJIH, HAOETAIOUINX 10
JIDIL.

4.  Kpusas onacHbIX BOJIH. BbIOOp KpUTHUECKON AJTMHBI 3AIIMIIIEHHBIX [TOJX0/I0B.

5. Meronuka oueHku 3pPEeKTUBHOCTH 3alIUTHI TOJCTAHIIUI OT aTMOC(HEPHBIX BOJIH.

6.  [IpuHIUIBI TOCTPOCHUS 3ALIUTHI AIEKTPUUECKIX MAIIHH.

1. MoutHue3anmTa MammH, cBsi3anHbx ¢ JIDIT gepes Tpancdopmarop.

8.  MounHue3amuTa MalliuH, CBsI3aHHBIX TanbBaHuuecku ¢ JIDIL

Ilpumepnsvie memot pepepamos

1.

HBOOoNOO O RWDN

15.

16.

0.
. MoHM3upyromuye noss u u3IydeHus
12.
13.
14.

30HBI 3alUTHI CTaHAapTa o0 MoJaHue3amure MOK

30HBI 3aLUTHI, IOCTPOCHHBIE N0 3AIIUTHOMY YTy

[TocTpoeHre 30H 3aIIMUTHI ¢ TOMOIIBIO KATSAIIEHCS cephl

30HBI 3a1UTHl HOPMATUBHBIX T0KYMEHTOB P®

Metoanieckue OCHOBBI pacueTa MOJTHUEOTBOJIOB
DIIEKTPOreOMETPUUYECKUNA METOJ] pacyeTa 4uciia yAapoB MOJIHUHU
CrarucTudecKuil METo1 pacueTa yucia npopbIBOB

BHeuHss 1 BHYTpeHHsISI MOJTHHE3AIIUTa

Bo3HUKHOBEHHE U OMTACHOCTH Pa3psA0B CTATUUECKOTO YJIEKTPUUYECTBA
Meponpusatus no 3aiure OT CTATUYECKOro 3JIEKTPUYECTBA

Cratudeckoe JIeKTpUYECTBO, 3aIIMTa OT Hero. MOJIHNEOTBO

3aiuTa BBICOTHBIX 3JaHUN OT MPSIMBIX YAapOB MOJHUI

['uruennyeckre 0coOOEHHOCTH YCIOBUH Tpy/la MPU BO3/IEHCTBUY HEMOHU3UPYIOIIUX
W3JIy4€HHUI Ha POU3BOJICTBE

Pa3pa0oTka BHeIIHEH MOJHUE3aIIUTHONW CUCTEMBI JJIsl KOMITJIEKCa U3 JIBYX 3/1aHUi, ¢
ITOMOIIBIO IBOMHOTO CTEPKHEBOTO MOJIHMEOTBOA

OTtpaboTKa BepcuH 0 BO3HUKHOBEHHMH T0XkKapa B pe3yJIbTare, TEIIOBOro MPOSBICHUS
MEXaHUYECKOM 3HEpruu, pa3psA0B CTATUYECKOIO WIM aTMOC(EPHOTO 3JIEKTPUUECTBA



6. TEXHOJIOI'HYECKAS KAPTA JTUCHUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA

13.03.02 DieKTpOIHEPreTHKA U JIEKTPOTEXHUKA

HANPaBJIEHHOCTH (MPO(PHJIb) - BHICOKOBOJIbTHBIE 3JIEKTPOIHEPIreTHKA M JJIEKTPOTEXHUKA

TEXHOJIOI'NTYECKASA KAPTA

Mudp aucuumiuasl no PYII | 51.B.08

Jucnunimnaa | MoJiHHe3a1UTA

Kype |4 |ceMeCTp |7

Kadempa

| (pu3MKH, GHONOTHY U HHXKEHe

PHBIX TEXHOJIOTHI

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTD

Kupumnos U.E., K.T.H., 10o1eHT Kadeaps! GU3MKH,
OMOJIOTHU ¥ MH)KEHEPHBIX TEXHOJIOTHI

D61 TPYHIOEMKOCTbyeser | 14414

| Koi-Bo ceMecTpoB | 1 | Dopma KOHTPOJLA

| IK3aMeH

J-‘[K06HL/TCK. ceMm. |34/34

[HP/CM06LH./T6K. cem. |32/32

|~HBo6m./TeK. ceM.

o/0

I CP CO6LLL/T€K. cem.

| 44/44

KomMmnerenuun oﬁyqamlueroca, (l)OpMI/IpyeMI)Ie B pe3yJsibTare 0CBOCHUSA TUCHUIIINMHBI:

(xoz, HAMMEHOBaHNE)

— Croco0eH ompeenaTh MmapameTpbl 000pYIOBaHUS OOBEKTOB MPOQPECCHOHATBHON

nesrenapaoctu (ITK-3).

Kon MaxkcumajbHoe
. KoaunuecTBo
(l)opanyeMon Coz(epmalme 3alaHUusA o KOJINYECTBO CpOK npeaocTraBJICHUs
MeponpuATHI
KOMIIeTeHIIHH 0aJ1J10B
Beoownwtit 610k
He npexgycmotpen
OcHoenoli 010K
OIIK-2, TIK-5, Ha mabopaTtopHbIx
K-10 3amura 1abopaTopHBIX padoT 6 48 SAHSTHSX
OIIK-2, IIK-5, ITo cormacoBaHuIO ¢
TIK-10 Peepar 1 12 peroiaBaTeIeM
Bcero: 60
OIIK-2, IIK-5, DKk3aMeH Bompoc 1 20 ITo pacnucanmio
I1K-10 Bomnpoc 2 20 P
Bcero: 40
Hroro: 100

Hononnumenvuutii 610K

| He npeycMoTpero

[Tkana orieHHBaHUs B paMKax OaibHO-peHTHHIoBOM cucteMbl MAT'Y: «2» - 60 6ayioB u MeHee,
«3» - 61-80 6amtoB, «4» - 81-90 6amw10B, «5» - 91-100 6aI0B




