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AHHOTAIMA

Hucummumna  «OOecnieueHne  0e30macHOCTH  (DYHKIMOHUpPOBAHHMA  CHEIHMAIbHBIX
AIIEKTPOMEXAaHMYECKUX CHCTEM» BXOJUT B 0a30ByI0 4YacTh 00pa3oBaTEIbHON MPOrpamMMbl
MOArOTOBKHM oOydvaromuxcss mo crernuanbHocTi 13.05.02 «CrnenunanbHbie 3JIeKTPOMEXaHUYECKHE
CHCTEMBI» HANPAaBICHHOCTh «DIEKTPOMEXaHHMYECKHE CHCTEMBbI CHEIHAIbHBIX YCTPOWCTB U
u3nenuit». Jucuummnaa peanusyercs kaeapoit Ne32.

JlucuuiuiiHa HaneneHa Ha (GOpMUpPOBAHHE Y BBITYCKHHUKA

pohecCHOHATFHO -CTIEIUATM3UPOBAHHBIX KOMIICTEHITHIA:

IICK-1.3 «cnocoOHOCTh B COOTBETCTBHM C HOPMAaTHBHO-TEXHWYECKOW IOKyMEHTAIHen
OpraHM30BBIBATH  BBINIOJHEHHE  OCHOBHBIX  3KCILIyaTallUOHHO-TEXHUYECKUX  MEPONPUSITHUM
JKCIUTyaTal[uy CIEHUAJIbHBIX YCTPONCTB U U3ACIININY.

CopnepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBSA3aHHBIX C OCHOBHBIMM BHJaMU
YCTPOMCTB peneiHONW 3alluThl W aBTOMATHKU JJIsi JIEMEHTOB CHUCTEM D3JIEKTPOCHAOXKEHUS
MIPOMBIIITIEHHBIX HPEIIPUSITHIA: BBICOKOBOJIBTHBIX JUHUM, TpaHcGOpMaTopoB "
AJIEKTPO/IBUTaTeNeH, CXeMaMHU YCTPONUCTB U UX PabOTOM.

[IpenogaBanue IUCHUIUIMHBI MpeIycMaTpUBAeT cleAyroume (GopMbl OpraHu3aliu y4eOHOro
mporecca: JIeKIUH, J1abopaTopHble pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOsITeNbHas pabora
o0ydJaromerocs.

[TporpaMMo# AUCITUTUTMHBI TPEAYCMOTPEHBI CIEAYIONTNE BUIBI KOHTPOJIS: TEKYIIHUH KOHTPOJb
yCIIeBaeMOCTH, IPOMEXKYTOUHAs aTTectanus B popme quddepeHInpoOBaHHOTO 3a4eTa.

OO6mast TpyI0€MKOCTh OCBOCHHMSI TUCIUIUIMHBI COCTABIIAECT 3 3a4€THHIX enuHuIlbl, 108 gacos.
SA3bIK 00y4YeHUS 110 AUCITUTUTHHE «PYCCKUI».



1. IlepedeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCLHMILINHE

1.1. Ileau mpenogaBaHUs TUCHUILITMHBI
Ilenbto aHHOM IUCLUIUIMHBIL SIBJISETCS MOJY4eHHE OOYyYarolMMHUCA HEOOXOJUMMBIX 3HAaHUH M
HAaBBIKOB IIO 663OHaCHOMy q)yHKLII/IOHI/IpOBaHI/IIO CIICUAJIBHBIX J3JICKTPOMEXAHUYCCKHUX CUCTCEM B
COOTBETCTBUU C HOPMATUBHO-TEXHHUYECKOW JOKYMEHTAIMEH, 10 OCHOBaM OOECIICUCHUS
0e3omacHOM  paboThl OOCTY)KHMBAIOIIETO IEpPCOHANa, a TaKXKe IO OpraHu3anuyd O0e30TacHOM
HKCIUTYyaTaI[H AIEKTPOYCTaHOBOK.

1.2. MepeyeHns MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILINHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yJbTaTamMu ocBoeHusi OI1

B pesympTare OCBOGHMS [MUCHUIUIMHBI OOYYaIOIIMIHCS JIOJDKEH 00JazaTh  CIEAYIOUMMHU
KOMITETEHIIUSIMU:
I[ICK-1.3  «cmocoOHOCTP B  COOTBETCTBUM C HOPMAaTUBHO-TEXHUYECKOW JOKyMEHTalMeu
OpraHM30BBIBATH  BBINIOJHEHHE  OCHOBHBIX  3KCIUTyaTallUOHHO-TEXHUUYECKUX  MEpPONpPUSITUM
AKCIUTYaTalMH CIIEUATIbHBIX YCTPONCTB U U3AETHI»:
3HaTb — HOPMAaTHBHO-TEXHUYECKYIO JOKYMEHTAlMI0 0e30IacHOro (QyHKIMOHUPOBAHUSA U
JKCIUTyaTalluy CIELUAIbHBIX YCTPONCTB U U3/1EIINN;
YMETb - OPTaHU30BBIBATH BHITIOJHEHNE OCHOBHBIX IKCIUTYaTAI[MOHHO-TEXHUYECKUX MEPOTIPUSATHI
JKCIUTyaTalluy CIEIUAIbHbBIX YCTPONCTB U U3/1EIINN;
BIIQJIETh HAaBBIKAMM — TIPUMEHEHHMs] Ha TPAKTUKE OCHOBHBIX IOJIOKEHHH 0€30MmacHOro
(G YHKIIMOHUPOBAHMUS CIIEHUATbHBIX YCTPOMCTB U U3JIENNIA;
HUMETh OMBIT AEATEIbHOCTH — B OpraHM3aliy Oe30macHOW SKCIUTyaTalud U (YHKIMOHHUPOBAHUS
CHeIHaIbHBIX YCTPOUCTB U CUCTEM.

2. MecTo 1ucuUMILTHHBI B cTpyKTYype OI1
Juciunnuna OaswpyeTcst Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIOIIMMUCS TPHU H3YUYCHUH
CICOAYIOINUX JUCITUIIIINH:
- I/IHTCJ'IJ'ICKTyaJ'IBHBIe CHUCTCMBI YIIPABJICHUS JICTATCIIbHBIX aIlllapaToOB;
- [ludpoBeie cucTeMBI yIIpaBICHNUS,
- TeOpI/ISI ABTOMATHUYECCKOTI'O YIIPABJICHUA,
- BHGKTpI/I‘IeCKI/Ie " 3JICKTPOHHBLIC aIlllapaThbl.

3HaHI/I5I, IMOJIYYCHHBIC IIpW HU3YYCHHM MaTcpuajia HaHHOﬁ JUCHUIIIMHBI, HMCIOT KakK
CaMOCTOATCIIPHOC 3HAYCHUE, TaK U NUCITIOJIB3YIOTCA IIPHU U3YYCHUHU APYTIUX OUCHHUILIIUH:

- HpeﬂﬂI/IHHOMHaﬂ IIpaKTHKa,

- [[I/IHJ'IOMHOG IIPOCKTUPOBAHHC.

3. Oobem qucuumiauHbl B 3E/akaaeM. yac
Jlannabie 06 o0meM oObeMe TUCIUILUIMHBI, TPYJIOEMKOCTH OTIENbHBIX BUAOB yueOHOM paboThl MO

JTUCHMILTMHE (U pacipeiesieHue 3TOH TPYJOEeMKOCTH 10 CEMeCTpaMm) MpeIcTaBIeHbl B Tabmuie 1

Tabnuma 1 — O6beM U TPYAOEMKOCTh AUCLUTIIIHHBI

Buj yueOHOI paboThI Beero TpymoeMKocTh Mo
ceMecTpam
Nel0
1 2 3
OGuIast TPYI0EMKOCTh 3/ 108 3/ 108
aucumImHbl, 3E/(4ac)




AyoumopHusle 3anamus, BCero 4ac., 36 36
B mom uucne

aekuwmu (JI), (4ac) 12 12
[IpakTrudeckne/ceMHUHAPCKHE 3aHATHS 12 12
(I13), (uac)

nabopatopusie padotsl (JIP), (4ac) 12 12
KypcoBoii mpoekT (padota) (KII, KP),

(gac)

OK3amMeH, (Jac)

Camocmoamenvhas paéoma, BCETo 72 72
Bu1 NpoMe:KyTOUHOT0 KOHTPOJIS: 3auer 3auer
3a4er

4. Conep:kaHue TUCHUNIHHBI

4.1. PacnpenesieHue TPYA0€eMKOCTH JMCHHIJIMHbI

10 pa3jejiaM U BUAAM 3aHATUI

Paznensr v TeMBI TUCIMITIIMHBI U UX TPYJ0EMKOCTh IPUBEICHBI B TaOmuIe 2.

Tabnuma 2. — Pa3nensl, TEMbI TUCIUTIIUHBI U KX TPYAOEMKOCTh

Pasgensl, TeMbI JUCHMIIINHBI

Jlexkniun
(qac)

13 (C3)
(qac)

JIP
(qac)

KII
(gac)

CPC
(dac)

Cemectp 10

Paznen 1. Obmme TpedboBanms
AJIEKTPOOE30IaCHOCTH

Tema 1.1. BBenenue. O0mue TpeOoBaHUS
3JIEKTPOOE30IaCHOCTH

15

Pasznen 2. O0Omme cBegenus mo 0e30macHOCTH
ANEKTPOYCTAHOBOK

Tema 2.1 3ammTHOE 3a3eMJIEHHE. 3aIUTHOE
3aHyJICHHUE.

Tema 2.2 O0mue cBeeHust 0 peneiHon
3amuTe. VICTOYHWKH OMepaTHBHOTO TOKA U
WX XapaKTepPUCTUKHA. MaKcuManbHbIe
TOKOBEIE 3aIIUTHL. TOKOBBIE HAIIPABIICHHBIE
3a1uThl. TOKOBas OTCevKa.

30

Pazpen 3. 3ammra 31eKTpoOOOPYIOBAHHUS.

Tema 3.1 3ammra TpanchopmMaTopoB oT
MexkaydasHbeix K3 B 0OMOTKaxX 1 Ha BBIBOAAX.

Tema 3.2 DneKTpUUECKUN IPUBOJL.
be3onacHocTh 00CTy’)KUBaHUS.
B3pbIB06€3011acHOCTh 37EKTPHUECKUX
YCTaHOBOK. 3aluTa reHepaTopoB U




QJICKTP OIBHUTATCIICH.

Pa3znen 4. Opranuzanus 6e30nacHoi 27
AKCIUTyaTallMH JJIEKTPOYCTAHOBOK

Tema 4.1 Opranu3zaniMoHHBIE MEPOIIPUATHUS

IIpH BBITIOJTHEHUH paboT B 2 4 4

3JIEKTpOycTaHOBKaxX. Opranusarius

0e30macHoOl IKCILTyaTaluH

ANEKTPOYCTaHOBOK

Hroro B cemecTpe: 12 12 12 72
Hroro: 12 12 12 0 72

4.2.

Conep:xaHue pa3/iesioB U TeM JIEKINOHHBIX 3aHATHH

Conepsxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH TPUBEIACHO B Ta0IHIE 3.

Tabmuia 3 - Coneprkanue pas3/ielioB U TEM JICKIIMOHHBIX 3aHATHI

Howmep pazgena

HasBanue u copeprxanue pa3ieioB U TEM JIEKITMOHHBIX 3aHATHN

Tema 1.1

O6mwme TpeboBanus MEKTPoOe30macHOCTH. HopMaTHBHO-TEXHUYECKAS
nokymenTanus. [loustue 06 snexkrpobde3onmacHocTH. DaKTOPHI,
ompenenstomue uexoa nopaxkenus. Krnaccudukaruys moMemeHnia
(ycnoBuii paboT) IO OMTACHOCTH MOPAKEHUS MIEKTPHUUIESCKIM TOKOM.
[Iporpamma 06cne10BaHUs COCTOSTHUS TEXHUKN O€30MTaCHOCTH MPH
JKCIUTyaTaIH 3JIEKTPOYCTaHOBOK.

Tema 2.1

Haznauenue, npuHIun AeicTBUS U 00J1aCTh MPUMEHEHUS 3a3eMJICHUS.
Tunbl 3a3eMIISIOMUX YCTPOUCTB. BhINoIHEHNE 3a3eMITSIOIIAX
yCTpOMCTB. PacyeT 3aUTHOrO 3a3eMIIeHHS. DKCIUTyaTalus
3a3eMIISIIOIIMX YCTpoicTB. Haznauenue, npuHIuN 1eHCTBUS U 001acTh
IpUMEHEHU 3anyneHus. HaznaueHue oTienbHBIX JIEMEHTOB CXEMBI
3aHyneHus.. Pacuer 3anyneHus. BeinogHeHHe cUCTEMbI 3aHYIECHUS.

Tema 2.2

OcHoBHBIE TpeOOBaHMS K MPOTHBOABAPUITHOMY yIIpaBiieHnt0. OYHKINN U
TEXHUYECKHE XapakTepucTHKH P3. [IpHHITAIIEI BRITOTHEHUS pEICHHOMN
3amuThl. ICTOYHHUKY ONIEpaTUBHOIO TOKA U UX XapaKTEPUCTHUKA.
Ha3nauenune MCTOUHUKOB ONepaTUBHOTO ToKa. [locTOSIHHBIN
ornepaTuBHBIN TOK. [lepeMeHHbII onepaTUBHbBINA TOK. BhITpsSMIICHHbIH
onepaTuBHbINA TOK. OCHOBHBIE TpeOOBAHUS, IPEABSABIIIEMBIE K
peneiiHoil 3ammre. MakcumanbHas TokoBas 3amura. [IpuHuun
neiictBus u cenektuBHOocTh MT3. Boi6op Toka cpabarbiBanus. Beibop
BbIZIEpKKHM BpemeHu. Cxembl MT3. CornacoBanue 3aiiur 1o
yyBcTBUTENbHOCTH. O1ienka MT3. Haznauenue u npuHIMI 1€WCTBUS
TOKOBBIX OTC€UEK. MIHOBEHHbBIE TOKOBBIE OTCEUKHU Ha JIMHUSX C
OJHOCTOPOHHUM U JBYCTOPOHHUM ITUTAHUEM. TOKOBBIE OTCEUKH C
BBIZIEPKKOM BpeMeHH. O1IeHKa TOKOBBIX OTCEUEK.

Tema 3.1

OcCHOBHBIE BUIbI TOBPEXKACHUN U aHOPMAJIBHBIX PEXUMOB pabOTHI
TpaHnchopMaTopoB. 3amuTa TpaHchopMaTopoB oT Mexayda3ubix K3 B




00MOTKaxX U Ha BeIBOJaX. Buzpl 3amuT. Toku Hebananca B
g depeHnnaIpHOM 3amuTe TpanchopmatopoB. Pacuer
mddepeHnnanbHOM 3amuThl TpaHC(HOPMAaTOPOB.

Tema 3.2 Oo6mue ceenenus. HarpeB u oximakJaeHue IBUTATEINCH.

PexxumMbl paboThI 2JIEKTpUUECKOro npuBoa. TpeboBanus 6€30MacHOCTH
IIPH SKCITyaTaIlii ¥ PEMOHTE AJICKTPUIEeCKUX MamuH. Koadumuent
MOIIHOCTH 3JIEKTPUUYECKUX YCTAaHOBOK. KoMIleHcanus peakTUuBHOMN
MoImIHoCTH. B3pbiBoomnacHbie 30Hb1. CBECHUS O B3PHIBOOIIACHBIX
CMecsX M BellecTBax. BpiOop u 3ammuTa 371eKTpoo0opyA0BaHUs BO
B3PBIBOONACHBIX 30HAaX. 3alUTa TeHepaTOpPOB U AJNEKTPOABHUTaTENEH.

lazoBas u AuddepeHnmranbHas 3auThl. Pe3epBHbIC 3aIIUThI. 3a1UTa
IFeHEepPaTOpOB OT TOKOB 00OPATHOM MOCIIEI0BATEILHOCTH.

Tema 4.1 OO011as XxapakTepUCTUKa MepcoHaa. 3aaayu JIeKTPOTEXHUYECKOTO
niepcoHana. @opmbl paboThI ¢ iepcoHanioM. O0IIast XapaKTepUCTHKA

OpraHu3aIMOHHBIX MEPOTIPUATHH, 00ECTIEYMBAIOIINX O€30MTACHOCTD
pabot. KBanuukamoHHbIE TPYIIIBI IO AIEKTPOOE30MMacCHOCTH.
OnepatuBHOE OOCITYy)KHBAaHHE JEHCTBYIOIIUX IEKTPOYCTAaHOBOK.

Meps! 6e30macHOCTH MTPH PYHKIMOHUPOBAHUU SIEKTPUUECKUX MAIlKH,
CHJIOBBIX TpaHC(OPMATOPOB U aBTOTpaHCPOPMATOPOB, 000PyIOBaAHUS
pacrpenenuTeNbHBIX YCTpoicTB. CpencTBa 3aluThl, UCTIONb3YeMbIe TIPH
OCMOTpax M 0OCITYKUBAHHUH JIEKTPOOOOPYIOBAHHUSA.

4.3. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATUN U UX TPYJAOEMKOCTh MPUBEICHBI B Ta0HIIE 4.

Tabnuma 4 — IpakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

[\
Ne .|l o . | TpymoeMKocCTb, pa;;_eﬂa
TeMbl IPAKTUYECKHUX 3aHATUI OPMBI IIPAKTHICCKHX 3aHATHH
/1 p (qac) JTUCLIAII-
JINHBI
Cemectp 10
1 Pacuer 3anynenus. Pacuer Pemenue TuoBeIX 3a1a4 4 2.1
Ha OTKJIFOYAIOIIYIO
criocobHocTh. Pacuer
CONPOTHBIICHHUS 3a3EMJICHUS
HEUTpaJIU.
2 Cxema u pacyer Pemenne THIIOBBIX 3a1a4 4 3.1
middepeHnnanbHOR
3aIUTHI JByXOOMOTOYHOTO
TpaHchopmaTopa
3 Opraunuzanust 6e3onacHoii | PerreHre CUTYallMOHHBIX 337124 4 4.1
OKCILTyaTalliunu
QJICKTPOYCTAaHOBOK
Bcero: 12




4.4,

JlaGopaTopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

No

TpynoeMKoCTb,
HanmenoBanwue 1abopaTopHbIX paboT by Ne pazzena
/1 (1ac) JUCIUTITAHBI
Cemectp 10
1 HccnenoBanue oqH0(a3HOTO IBYyX0OMOTOYHOTO 3
TpanchopmaTopa 3.1
2 HccnenoBanme aCHHXPOHHOTO JIEKTPOIBUTATEIS C 3
KOPOTKO3aMKHYTBIM POTOPOM 3.2
3 HccnemoBanue Bpamaronuxcst TpanchopMaTopos 3 32
4 HccnemoBanue aCHHXPOHHBIX TAXOTEHEPATOPOB 3 3.2
Bcero: 12

4.5. KypcoBoe npoexTupoBanue (padora)

VY4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosiTeibHasi padoTa 00y4aromMXcs
Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0JHIIE 6.

Tabnuia 6 Bugbl camoctosaTensHON paboThI U €€ TPYA0EMKOCTh

Bunx camocTosTensHOM paboThI Bcero, gac | Cemectp 10,
qac
1 2 3
CamocTosiTeqIbHasA padoTa, BCEro 72 72
M3y4YCHHE TEOPETUIECKOro MaTepHraa 62 62
mucrutinHb (TO)
kypcoBoe mpoekrupoBanue (KII, KP)
pacderHo-Tpadudeckue 3amanus (PI'3)
BhITIONTHEHUE pedepara (P)
[Toaroroska k Tekymiemy Kourpoio (TK) 10 10
nomarrHee 3amanne (/3)
KOHTpOJIbHBIE paboThl 3a0uHNKOB (KP3)

5. IlepeyeHb yueOHO-METOAMYECKOT0 00ecTiedeHUs AJIs1 CAMOCTOSITEIbHOI
padoThI 00YyYAOIIUXCS M0 JUCHUIUIMHE (MOTYJIIO)




Y4eOHO-MeTOIMYEeCKHE MaTepHajbl ISl CAMOCTOATENbHON paboThl 00y4yaromMxcs yKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHOM JIUTEPATYPHI

6.1. OcHoBHasi InTeparypa

[lepeueHr OCHOBHOI IMTEPATYPHI IPUBEIEH B TabiuLE 7.

Tabmuua 7 — [lepedeHb OCHOBHOM JIMTEpaTYPHI

HIudp

bubnmorpaduyeckas ccpiika /
URL anpec

KonnyecTBo 3K3eMIUISIpOB B
oubnuoreke
(Kpome IEeKTPOHHBIX
9K3EMILISIPOB)

Kadenpanbubie sx3eMIuIsipb

Bonoxo M. A. CrnennanbHbie
ANIEKTPUYECKUE MAIIUHBI: y4eO.
noco6ue / M.A. Bonoxos, B.II.
[TnaTonos, O.b. UepHsimena. —
CII6.: T'YAII, 2019. — 115 c.

10

http://elib.gstu.by.

Esmunos, JI. W. Peneitnas
3aIUTa ¥ aBTOMATHKa CUCTEM
yue0.-
meroz. mocodue/ JI. 1. EBMuHOB,
I'. 1. Cenusepctos ; M-

IIEKTPOCHAOKEHUS

BooOpazoBanusiPecn. bemapyce,
I'omen. roc. Texu. ya-tum. IL. O.
Cyxoro. —T'omens : [ TTYuwm. I1.
O. Cyxoro, 2016. — 531 c. Pexxum
nocryna: http://elib.gstu.by.

620
K17

bezonacnocth
JKU3HENEeATeIbHOCTH [ TekcT] :
yueOnuk / M. B. babaiiues [u ap. ]
; pen. b. C. Mactprokos. - 3-¢
u3a., crep. - M. : Akagemus,
2015.

26

https://www.studmed.ru/Kireeva-

ea-cyruk-sa-releynaya-zaschita-
i-avtomatika-
elektroenergeticheskih-
sistem_641f3f99569.html

Kupeea 3.A., Lpipyk C.A.
Peneiinas 3ammra ¥ aBTOMaTHKa
ANEKTPOIHEPTETUUCCKUX CUCTEM.
VYuebHoe mocodue. — M.:
N3parensckuii LEHTP
«Axagemus», 2013

6.2.  JlomoJHMTeJbHAsA JUTEPaTypa
[lepevyeHb AOMOTHUTENBHOM TUTEPATYpHI IPUBEJICH B TabuIIe 8.

Tabnuua 8 — [lepeyeHp JONOTHUTEIBHOM TUTEPATYPHI



http://elib.gstu.by/
https://www.studmed.ru/kireeva-ea-cyruk-sa-releynaya-zaschita-i-avtomatika-elektroenergeticheskih-sistem_641f3f99569.html
https://www.studmed.ru/kireeva-ea-cyruk-sa-releynaya-zaschita-i-avtomatika-elektroenergeticheskih-sistem_641f3f99569.html
https://www.studmed.ru/kireeva-ea-cyruk-sa-releynaya-zaschita-i-avtomatika-elektroenergeticheskih-sistem_641f3f99569.html
https://www.studmed.ru/kireeva-ea-cyruk-sa-releynaya-zaschita-i-avtomatika-elektroenergeticheskih-sistem_641f3f99569.html
https://www.studmed.ru/kireeva-ea-cyruk-sa-releynaya-zaschita-i-avtomatika-elektroenergeticheskih-sistem_641f3f99569.html
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ludp

bubmmorpaduyeckas ccpiika/ URL
anpec

KonmdecTBo 3K3eMIUISIpOB B OMOIHOTEKE
(Kpome 3IEeKTPOHHBIX IK3EMIUISIPOB)

629.7
1 55

[Iu6anos, I'. 1.

be3omacHocTh
KU3ZHECSITEIIbHOCTH B
ABMAKOCMUYECKOW OTPaCIu
[Tekcr] : yaeOnuk / I'. I
[[Iubanos, B. I1. MenbHUKOB ; pe.
B. II. MenpHuKkoB. - M. :
Axanemus, 2011.

5

621.31
C 34

Cubukun 10.]1..
DeKTpoCcHabX)eHue
MPOMBINIJICHHBIX U
rpa)X1aHCKMUX 31aHUU :
yueOHOe mocobue s
yupexaenuit CIT1O / 1O. [.
CubukwuH. - 3-¢ U31., cTEP. -
M. : Axagemus, 2010. - 361 c.
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7. Tlepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH

MHTEPHET, Heo0X0AMMBIX /1151 OCBOEHHS JHCIUILIMHbI
[Tepeuens pecypcoB mHbopmanroHHO-TeaekommyHukannonHoi cetu MHTEPHET, neo6xoauMpix

JUTsl OCBOCHHMSI TUCIIMIUIMHBI IPUBEICH B Ta0uIe 9.

Tabmuma 9 — Ilepedensr pecypcoB uHbOpMaMOHHO-TenekoMMyHuKarmonno cetu MHTEPHET,
HEOOXOIUMBIX JJIs OCBOCHUS AUCHUTIIIMHBI

URL anpec

HaumenoBanue

URL:http://194.226.30/32/book.htm

pecypc]

bubnunorexa Aaqmunucrtparuu [Ipesunenta PO [DnexTpoHHbIM

URL.:http://imin.urc.ac.ru

Bupryanpabie OMOIMOTEKH [ DNEKTPOHHBIN pecypc].

URL:http://www.rsl.ru

Poccuiickas HanmoHanbpHas OMOIMOTEKA [ DJIEKTPOHHBIN pecypc].

URL.:http://web.ido.ru

DnekTpoHHas 6ubnIroTeKa [ NeKTpOHHBIN pecypc].

URL.:http://gpntb.ru

lNocynapctBenHast myOonu4Has HaydHO-TeXHUYECKast OMOInoTeKa
Poccuu [DnexkTpoHHBIil pecypc].

http://window.edu.ru/

Nudopmanronnsiii nopran «EnuHoe 0KHO I0CTyMa K
00pa3oBaTeNIbHBIM pecypcam» [ IIeKTPOHHBIN pecypc]

8. Ilepeuenb HH(GOPMAIMOHHBIX TEXHOJIOT Ui, HCTIOJIB3yeMbIX NIPH

OCYIIECCTBJICHUH Oﬁpa?;OBaTeJILHOFO nmpomecca mo JTMCHMUIIJIMHE
8.1. IlepeyeHb MPOrpaMMHOro odecneyeHust
IlepedyeHpb UCMONIB3yeMOro MPOrpaMMHOTO obecrieueHus npejacTasieH B Tadmnuue 10.

Tabnuua 10 — IlepeueHs nporpaMMHOro oGecredeHus

Ne o/

HanmenoBanue

1 Solid Works



http://194.226.0.30/32/book.htm
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MathWorks Matlab R2012b

PTC Mahtcad Prime 3.0

8.2. Ilepeuenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedenp uCTIONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBieH B Tabmume 11.
Tabmuna 11 — Ilepeuens nHGOPMAIIOHHO-CIIPABOYHBIX CUCTEM

Ne o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYecKasi 0a3a, He00X0AUMAasH /ISl OCYLECTBJICHHS

00pa30BaTeJbHOI0 MPOLECCa MO JUCHHUIJINHE
CocraB MaTepuanbHO-TEXHUYECKON 0a3bl MpejacTaBieH B Tadnuie 12.

Tabnuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU Oa3bl

Howmep ayautopuun

Ne n/mt HaumenoBanue coctaBHON 4acTu MaTepUaIbHO-TEXHUYECKOM 0a3bl (npu
HEO0OXOUMOCTH )

JlexiMOHHAS ayAUTOPUS 21-28

Crnennanu3upoBaHHas J1adbopaTopus 21-19

10. ®oHA 01IeHOYHBIX CPECTB JI IPOBeAeHUs IPOMEKYTOYHOM aTTecTalun

oﬁyqamumxca o AMCIUIIJIMHE
10.1. CocraB ¢oHma OIIEHOYHBIX CPEACTB MpUBEIEH B Tabauie 13
Tab6muma 13 - CoctaB ¢oHIa OIEHOYHBIX CPEACTB IS MPOMEKYTOYHOU aTTeCTAIUN

Bug npomexyTouHoOi arTecTanuu [IpuMmepHBIi TEpedeHb OIEHOYHBIX
CpEICTB

3ayer Cnucok BOIIPOCOB;
TecTsl.

10.2. IlepeueHb KOMIMETEHLHMH, OTHOCSIIMXCS K IUCUUIUIMHE, U 3Tambl UX (OpMHUpOBaHUS B
MpolLiecce 0OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI IPUBEACHHI B Tabnuie 14.

Tabmuna 14 — IlepeyeHb KOMIETEHIMI C yKa3aHHEM 3TanoB HUX (OPMUPOBAHMS B IpOIECCe
OCBOEHHS1 00pa30BaTeNbHON MPOrPAMMBI

Oranbl OPpMUPOBAHUS KOMIIETSHIIUHN T10
Howmep cemectpa
TUCIUILIMHAM/TIPAaKTHKaM B miporecce ocBoeHus OI1

I[ICK-1.3  «cmocoOHOCT, B COOTBETCTBUHM C HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIHEH
OpraHM30BbIBATh  BBINIOJIHEHUE  OCHOBHBIX  JKCIUTyaTallUOHHO-TEXHUYECKUX  MEPONPUSITHI
SKCIUTyaTalliy CIEHUAIbHbBIX YCTPOUCTB U U3AETUI»

10 Obecneuenne 6e30mMacHOCTH (PYHKIMOHUPOBAHUS CIELUATBbHBIX

OJICKTPOMEXAHUYUCCKUX CUCTEM

10.3. B kauecTBe KpUTEpHEB OLIEHKH YPOBHSI C(OPMHPOBAHHOCTU (OCBOEHHS) y OOYYarOLUIUXCS
KOMIETEHIMI NpUMEHseTCsl [IKaJla MOAYIbHO—PEUTHHIOBOW CHCTEMBbI yHUBepcuTeTa. B Tabmuie
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15 mpencraBnena 100—OamnpHas u  4-OayibHas IIKaldbl JUIs OLEHKH C(HOPMHUPOBAHHOCTHU
KOMIIETCHIIU .
Tabmuna 15 —Kpurepuu onieHku ypoBHSI COOPMHPOBAHHOCTH KOMITETCHIIUI

Or11eHKa KOMIIETEHITII

100-
OayubHAs
KA

4A-GayuibHAas
IKaJIa

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUIHA

85 <K <100

«OTIIMYHO))
(Ga4YTCHO)»

- oOydJarommiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
Marepua,

- YBEPEHHO, JIOTHYHO, MOCIEA0BATEIHHO U TPAMOTHO €T0 M3J1araer;

- ONMpasCh HA 3HAHWUS OCHOBHOW W JIOTIOJHUTEIHHOM JIUTEPATYPHI,
TECHO MPUBS3bIBAECT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUIECKON
JIeSITeTbHOCTBIO HAMPABIICHUS,

- yMeJI0 00OOCHOBBIBACT U APTYMEHTUPYET BBIJIBUTAEMBIE UM UJICH;

- JIenaeT BEIBOJBI M 0000ICHMS,

- CBOOOIHO BJIAJICET CUCTEMOM CHEIUATM3UPOBAHHBIX TIOHTHIA.

«XOPOLLIO»
<«GAYTEHO»

- 0Oy4aroIIMIiCs TBEPO YCBOWII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
MO0 CYIIECTBY U3JIaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

- HE JIONTyCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW NEATEITHHOCTHIO
HaIpaBJICHUS,

- AQpTYMEHTHUPYET HAyYHBIC TIOJIOKCHUS;

- JIeJIaeT BBIBOJLI M 00OOIIEHNS;

- BJIQJICET CHCTEMOM CIEIMaIN3UPOBAHHBIX TOHSITHH.

«yOBJIETBO-
PUTETHHO»
«GaYTEHO»

- 00yyaroUuiicss YCBOWJI TOJbKO OCHOBHOI IMPOrpaMMHBIN MaTepua,
[0 CYIIECTBY HM3JlaraeT €ro, ONMupasichb Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;

- JIOTIyCKaeT HECYILECTBEHHbIE OMMOKHU U HETOYHOCTH;

- HCTBITHIBAET 3aTPyJHEHHUS B MPAKTUUYECKOM MPUMEHEHHH 3HAHUI
HaIpaBIICHUS;

- c1abo apryMeHTHPYeT Hay4HbIe MOJIOXKEHUS;

- 3aTpyAHSIETCS B POPMYIUPOBAHUM BBIBOJIOB M 000OIIEHNUH;

- YACTHYHO BJIAJIC€T CUCTEMOMN CIEUAIN3UPOBAHHBIX MMOHSATHIA.

«HCYIOBJICTBO
PUTEIIBHOY)
«HEC 3a4YTCHO»

- oOyJarmuiicss HE YCBOWJ 3HAYMTEIBHON YacTH MPOrPaMMHOTO
Marepuana,

- JIONyCKaeT CYIIECTBCHHbIC OIMOKKM W  HETOYHOCTH  IIpU
paccMOTpeHUH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

- HCTIBITHIBACT TPYAHOCTH B IPAKTUYCCKOM MPUMEHECHUH 3HAHUH;

- HE MOXET apryMEHTUPOBATh HAYYHbIE TI0JI0KCHUS;

- He GOPMYIIUPYET BBIBOJIOB U 000OIICHHIA.

10.4. TumoBble KOHTPOJIBHBIC 3aJAHUS UK UHBIE MATEPUAIIBI:
1. Bompocs! (3amaun) a1 9k3aMeHa (tadnuia 16)

Tabnuma 16 — Borpocs! (3amaun) s SK3aMeHa

Ne /o

[Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa

Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO

2. Bonipocsl (3agaun) A 3adeta / mudepeHurpoBaHHoro 3adera (tTadnuua 17)
Tabnuma 17 — Bonpocs! (3agaun) mist 3adera / audd. 3auera

Ne o/

[lepeuens BompocoB (3a1a4) aist 3aueta / auddepeHnpoBaHHOTO 3aueTa
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10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.
21.
22.

Oo6mue TpeboBanwms 3MEKTpoOe30macHOCTH. HopMaTHBHO-TEXHUYECKAS
nokymeHnTanus. [lonarue o0 anexrpoOezonacHocTH. PaKTOPBI, ONIPENEISIOIINE
HCXOJ] OPAKEHUS.

Knaccudukanus nomemenuii (ycaoBuid paboT) IO OTTACHOCTH MOPAKEHUS
JIEKTPUIECKUM TOKOM.

[Iporpamma 06cneI0BaHUS COCTOSTHUS TEXHUKN OC30ITACHOCTH TTPH
9KCIUTyaTalMH 3JEKTPOYCTaHOBOK.

Haznauenue, npuHumn nedcTBUs U 001aCTh MPUMEHEHHS 3a3eMiIeHHS. THIbI
3a3eMJIIOIIMX YCTPOMCTB. BBINIONHEHNE 336 MIIIOIIMX YCTPOUCTB.

Pacuer 3amuTHOrO 3a3eMieHus. DKCILTyaTallks 3a3eMIISIOIIUX YCTPOUCTB.

Ha3HaquHe, IMIPHUHIUIT HeﬁCTBHH u 00J1acTh IMPUMCHCHU S 3aHYJICHUA.
Ha3zunauenmne OTACIIbHBIX DJICMCHTOB CXEMbI 3aHYJICHUS.

Pacuer 3anynenus. BeimonHeHne CUCTEMBI 3aHYJIEHHUS.
OcHoBHbIE TpeOOBaHUS K MPOTHBOABAPUHOMY YITPABICHHUIO.

QDYHKINN U TEXHUYECKUE XapakTepucTuku P3. IIpruHIMIBI BEITOJHEHUS
pENEHHON 3alIUTHI.

UcTtounnku OIICPAaTUBHOI'O TOKA U UX XapaKTCPHUCTHUKA. Hasznauenmne
HUCTOYHHUKOB OIICPATUBHOT'O TOKA.

[TocTostHHBIN M IEPEMEHHBIN ONIEPATUBHBIN TOK.

BrinpsimiieHHbI# onepatuBHBINA TOK. OCHOBHBIE TPEOOBAHUS, TIPEABSIBISEMBIC K
pEeNEHHOM 3aIuTe.

MakcumanbHas TokoBas 3ammTa. [[puHnun aeictBus u cenektuBHOCT MT3.

Br160p Toka cpabatsiBanus. Beioop Beinep:kku BpeMenn. Cxembl MT3.
CornacoBaHue 3allMT Mo 4yBCTBUTEIbHOCTU. OnieHka MT3.

Hasnauenue n IIPUHIMIT HeﬁCTBHH TOKOBBIX OTCEYeK. MTHOBEHHEIC TOKOBEIC
OTCCUYKHU Ha JIMHUAX C OJHOCTOPOHHUM U IBYCTOPOHHHUM IIUTAaHHUEM.

Hasnauenme n IIPUHIUII ,HCfICTBHH TOKOBBIX OTCeUYeK. TOKOBBIC OTCEUKH C
BLII[Gp)KKOﬁ BpCMCHHU. OI_[eHKa TOKOBBIX OTCCUCK.

OcHoBHBIE BUIbI TOBPEKACHUI U aHOPMAIBHBIX PEKUMOB PaOOTHI
TpaHcGopMaToOpoOB.

3amuta TpanchopMaTopoB oT MexTy(PasHbix K3 B 00MOTKax 1 Ha BEIBO/IAX.
Buagpr 3amur.

Toxu HeGananca B nuddepeHanbHoi 3amuTe TpancopmaTopoB. Pacuer
mddepeHnanbHON 3auThl TpaHc(hopMaTOpoB.

HarpeB U OXJIQXKJICHHE ABUTATEIICH. CnocoObl KOHTPOJIA.
Pexumel pa6OTbI QJICKTPUYICCKOTO IMPpUBOJA.

TpeGOBaHI/IH 0€30IMacHOCTH IIpU 3KCIUTyaTallud U PEMOHTC JJICKTPUICCKUX
MalllunH. KOS(b(bHHHCHT MOIITHOCTH 3JICKTPUUYCCKUX YCTAHOBOK. KOMHCHCE[L[I/UI
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23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

PEaKTUBHON MOUIHOCTH.

B3speiBoonacHsie 30HBI. B3pbiBoOIacHbIe cMecH U BemecTBa. BpIOop u 3ammura
AJIEKTPOOOOPYIOBAHUS BO B3PHIBOOIIACHBIX 30HAX.

3amuTa reHepaTopoB U deKTpoaBUrareneil. ['azosas u guddepennuansuas
3aIlUThI.

Pe3epBHbIE 3a1UTHI.

3amura reHepaTopoB OT TOKOB 00paTHOM NociieoBaTeibHOCTH. Bubpanus
OJICKTPUYCCKHUX MAIIHH. HpI/IIII/IHBI " CpCACTBA CHMIKCHUSA BI/I6paIlI/II/I.

OTpI/IHaTeJ'II)HBIG IIOCICACTBUSA BI/I6paIII/II/I MalllHH. KOHTpOJ'II) COIIPOTUBJICHHUA
H30JIA0WU IMOAIIHUITHUKOB SJICKTPUUCCKUX MAlIWH.

OO6mras XxapakTepuCTHKA MepcoHaNa. 3aaa4un dIEKTPOTEXHUUECKOTO IMepcoHaa.
®opMbl pabOTHI C TEPCOHATIOM.

OO6m1ast XxapaKTepUCTUKA OPTaHN3AIMOHHBIX MEPOTIPUITHH, 00ECTICUNBAIONITNX
0€30MacHOCTh padoT.

[opsinox opranuzanmu padboT B 3JIEKTPOYCTAaHOBKAX 10 PACTIOPSIKEHUIO.
[Topsinox opranuzanuu padboT B 3JEKTPOYCTAaHOBKAX, BHITIOJIHSIEMbIX B OPSIKE
TeKyIlen FKcIuTyaTanu. PaGoTHHKH, OTBETCTBEHHBIE 3a O€3011aCHOE BE/IEHUE
pabor.

O6mwme nonoxxenusi. KBanudukarmoHHble TPYIIIBHI TIO 3JIEKTPOOE30MacHOCTH.
OmnepaTtuBHOE 0OCTY)KHBaHUE JIEHCTBYIOIINX AIEKTPOYCTAHOBOK.

Mepsi 6e30macHOCTH NMPH (PYHKIIMOHUPOBAHUU DIICKTPUICCKUX MAIIHH,
CHJIOBBIX TPAaHC(HOPMATOPOB U aBTOTPAaHC(HOPMATOPOB, 000PYTOBAHUS
pacrpeneuTeIbHbIX YCTPOMCTB.

CpencTBa 3alUThL, UCHOJB3YEMbIE IPU OCMOTPaX U OOCITYKMBaHUH
3NEKTPOoOOOPYyIOBAHUSL.

3. Temel u 3aJaHHUC JIs1 BBIIIOJTHCHUA KprOBOﬁ pa6OTI>I / BBIITOJIHEHUS KYpCOBOI'O IIPOCKTA

(Tabmuna 18)

Tabnmuma 18 — IlpumepHbIil mepeueHb TeM AJis BBIMOJIHEHUS KypCOBOMl pabOThl / BBIMOJHEHUS

KYpCOBOTI'O IIPOCKTA

Ne /o

[IpumepHbIil IepedeHb TeM /IS BBIMOJIHEHUS KYPCOBOM paOOThI / BHIIIOJIHEHUS

KypCOBOI'O IIPOCKTa

Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO

4. Borrpochl [UIst IPOBEACHUS TPOMEXYTOUHOW aTTeCTaIllK MTPU TeCTHpoBaHuy (Tabnumua 19)

Tabnuua 19 — IIpumepHblii mepeueHb BOIIPOCOB IS TECTOB

Ne o/

[IpumepHbIil nepedyeHb BOIIPOCOB ISl TECTOB
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

C KaKoi LIEJIbIO BBINOIHSIETCS JOTOJIHUTEIbHAS U30J 1S ?

B uém paznuune Mexay IBOWHOMN U yCUIIEHHOW M30IS11en?
UYro 03HaYaeT pa3MEIEHUE BHE 30HbI 10CATaeMOCTH?

C Kakoil 1eNbI0 BBINOJIHSIOT 3a3€MJIEHUE JIEKTPOYCTAHOBOK?
Kaxoii npuHImn neicTBus 3anyiaeHus ?

B uém oTnMuune 3aimuTHOrO 3a3eMJICHUS U 3aHYJICHUS?

B uém pasimmune MEKAYy aBTOMAaTHYCCKUMHA BBIKITIOYATCIIAMHA U

YCTPOMUCTBAMHU 3alTUTHOTO OTKIFOYCHUS?
.Uto Takoe quddepeHnnanbHbli TOK?
Kaxkue cpenctBa 3a1uThl OTHOCSTCS K DJIEKTPO3ANTUTHBIM ?

HepeqnanTe OCHOBHBIC 1 JOIMMOJTHUTCIIBHBIC 3JICKTPO3AIIUTHBIC CPEACTBA B

anekTpoyctaHoBkax o 1000 B?

HepeqnanTe OCHOBHBIC 1 JOIMMOJTHUTCIIBHBIC SJICKTPO3AIIUTHLIC CPEACTBA B

3JIEeKTpOoycTaHOBKax cBbimie 1000 B?

YeM oTIMYAIOTCS AOTIOJIHHUTEIIBHBIC DJICKTPO3allIUTHERIC CPEACTBA OT

OCHOBHBIX?
Kaxkue cpenctBa 3anuThl OTHOCSTCS K MHIWBHIYaTbHBIM?

Kakue TpeboBaHus MpeIbaBISIOTCS K COJIEPKaHUIO M XPAHEHUIO CPEJICTB

3aIUTEL
Kakoii mops10k UCIOJIb30BaHUS CPEJICTB 3aLIUTHI?

Z[J'IH KaKHnXx ueneﬁ npeaHa3HA4YCHBI IICPCHOCHBIC 3a3C€MIICHUA 1 KaKOBbI

IIpaBujia SKCIITyaTalluu MMEPEHOCHBIX 3a3eMJICHUI?

Kax PA3ACIAOTCA IJICKTPOYCTAHOBKH B OTHOIICHUUN MEP

anekTpobe3onacHocTu?

Kaxoe IOBCTOBOC U 6YKBCHHOC 0003HaueHne HYJICBBIX pa6oqnx H HYJICBBIX

3aI[UTHBIX MPOBOJIHUKOB?
UTo moHMMaeTcs MoJ riayx03a3eMICHHOW U U30JIMPOBAaHHOM HEUTpasbio?
UTto He nomyckaercst CoJib30BaTh B kKauecTBe PE-npoBogHIKOB?

B kakux cinygasx gomyckaercsi copmenienue 3amutHoro (PE) u HyneBoro
pabouero (N) mpoBoJHUKOB B 0iHOM npoBoaHMKe (PEN-1poBoHIK) B

cucreme TN?
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22. llpuBeauTe TUIIBI CUCTEM 3a3eMJICHUS B AieKTpoycTaHoBKax A0 1000 B.

23. Kakwue 3ammtsl 1ospkHBI TpuMeHsThes B cuctemax TN-C, TN -5, TN-CS,

TT, IT s oGecrieueHus MEKTPOOE30TTACHOCTH ?

24. OOBSICHUTE HA3HAYEHUE, TPUHIIUI ACUCTBUS U 001aCTh MPUMEHEHUS

3alUTHOTO 3a3€MJIEHUS (CO CXEMaMH).

25. KTO OTHOCHUTCSA K 2JIEKTPOTEXHUUECKOMY, DJIEKTPOTEXHOJIOTUYECKOMY H

HERJIEKTPOTEXHUUECKOMY IepCOHATY?

26.

5. KoHTpoJibHBIC M TPAaKTHYECKHE 3a/1a4H / 3aJaHus 1o quciuiuimie (tadmuma 20)

Tabmuua 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3aJaHu!

No 11/11

[IpumepHbIil nepedyeHb KOHTPOJIbHBIX U MPAKTUUECKUX 3a4a4 / 3aJJaHUi

Pacyer KOHTYpHOTO 3aIIMTHOTO 3a3€MJIEHHS B II€XaX C 3JIEKTPOYCTAaHOBKaMH
HanpspkeHneM 10 1000B.

[IpoBepuTh, YAOBIETBOPSET JIU OTKJIIOYAIOLIEH CIIOCOOHOCTH 0 CXeME BBIOpaHHOE
ceueHue HyJeBOTo MpoBo/ia JIMHUH, TTOKa3aHHOU Ha puc. 1. Jlunus 380/220B ¢
MeIHBIMU TIpoBoiaMu 3x25+1x16MM~. muraercs oT Tpanchopmaropa 400kBA.

400 kBA 11 =200m A 12 =150m B

Taon=1235A [mon=80A

380/220 1 O 5

[Tacioptabie nanubie Tpanchopmaropa. S = 40 MBA, Uns = 115 kB £+ 8°1.5, Unn =
10.5 kB, uk = 10.5 %. I'pynna coeaunenus 0OMOTOK — Y/A-11. Daekrpuyeckas
CUCTEeMa, SKBUBAJICHTHBIE COTIPOTUBIICHUSI CO CTOPOHBI BBICIIIErO HAMpPsHKEHUS ZB =
28.3 Owm, co ctopons! Hu3MIero Hanpsbkenust ZH = 0.35 OM, DkBuBasieHTHBIE (Da3HbBIE
OJ1C EB =74.5 kB, En = 6.8 kB. Paccuutath nuddepeHnanbuyo 3anmry
JIBYX0OMOTOUYHOTO TpaHchopmaTopa

10.5. Meronuueckue MaTepuallbl, ONpPENENSIONINe MPOLEAYphl OLEHUBAHUSA 3HAHUN, YMEHHH,
HaBBIKOB U / WM OMBITA JEATEIbHOCTH, XapaKTEPU3YIOLUINX 3Tarbl (OPMHUPOBAHUS KOMIIETEHIINH,
cozepxkarcs B [TosoxxeHnax «O TekyleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOUHOM aTTecTalnun
crynentoB ['VAII, oOywaromuxcs 1mo mporpaMMam BbICIIEro oOpaszoBaHus» U «O MOAYIbHO-
PEUTHHIOBOM CHUCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyeHToB B 'Y Ally.

11. MeToau4yeckue yKa3zaHus AJs1 00y4aIOIIUXCS M0 OCBOCHUIO M CIUTIIHHBI
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Lenpto AaHHOW AMCUUIUIMHBI SIBJISETCS MOJyYeHHE OOYJarOIUMHCS HEOOXOIMMBIX 3HAHUNA M
HAaBBIKOB IIO 663OHaCHOMy q)yHKI_II/IOHI/IpOBaHI/IIO CIICUAJIBHBIX J3JICKTPOMEXAHUYCCKHUX CUCTCEM B
COOTBETCTBUU C HOPMATHUBHO-TEXHHUYECKOW JOKYMEHTAIMEH, 10 OCHOBaM OOECIICUCHUS
0e3omacHON  paboThl OOCTY)KMBAIOIIErO IEPCOHANa, a TaKXKe IO OpraHu3anuyd Oe30IacHOM
HKCIUTYyaTaIlH IEKTPOYCTaHOBOK.

11.1. Meroanyeckue ykKa3aHusi AJdsl OOYy4YAIOUIMXCHA 10 OCBOCHHK) JIEKIMOHHOIO
MaTepHaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuanga — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
IyOOKOE | SICHOE M3JIOKEeHHEe ydeOHOTO Marepuasia. HazHaueHne COBpEMEHHOM JICKITMH B PaMKax
JUCHUIINIMHBI HE€ B TOM, LITO6I>I HOJ'IyLII/ITI) BCHO I/IH(l)OpMaIII/II-O o TEeME, a B OCBOCHUU
(yHIaMeHTaJIbHBIX MPOOJIEM ITUCIUIUIMHBI, METOJJOB HAyYHOTO MO3HAHMS, HOBEUIIINX TOCTHXKEHUMN
HayyHOM  Mblciu. B yueGHOM  mporecce  JIEKUMS  BBIMOJHSET  METOJIOJIOTUYECKYIO,
OpraHM3alMOHHYI0 U HH(pOopMalMOHHYI0 (yHKUMU. JIEKIUS packpblBaeT MOHSATHUHBIN ammapar
KOHKPETHOM 0O0JacTu 3HaHus, €€ NpoOJieMbl, JaeT IeJIbHOE NPEJCTaBICHUE O AUCIHUIUIMHE,
IIOKAa3bIBACT B3ANMMOCBS3b C I[pyrI/IMI/I OUCIIUIIMHAMMHA.

HHaHI/IDVGMBIe PE3VIbTATHI ITPU OCBOCHHUU O6V'—IaIOIIII/IMC$I JICKIIMOHHOI'O Marepuasa.

— HOJ'Iy‘-IeHI/Ie COBpeMeHHBIX, IOEJIIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HHI>1, ypOBeHI) KOTOpBIX
OTIpENIENAETCS LEIEBOM YCTAHOBKOM K KaXXJ0W KOHKPETHOU TEME;

—  TIOJY4€HHE OTBITAa TBOPUYECKOU pabOTHI COBMECTHO C MPEIO aBaTENIEeM;

— pa3BuTHE  NPO(ECCHOHATBLHO—/IETIOBBIX  KayecTB, JIIOOBU K  TpeAMETy W
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TIOsIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OOX0MMOTO JIJIsi CAMOCTOSITEIIBHON PabOThI;

— TIOJYYCHHE 3HAaHHK O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH W TEXHUKUA M O MPOTHO3E
WX pa3BUTHUS HA OJMKAMIIIIE TOJIBI;

— Hay4duTCSd METOJIMYECKH O0OpabaThiBaTh MaTepHal (BBIACIATH TJIAaBHBIC MBICTH H
MTOJIOXKEHUS, PUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B PA3JIMYHBIX (POPMYIUPOBKAX);

—  TIOJYYCHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB M MIOHATHMA.

JlekImoHHBIA ~ MaTepuagd  MOXET  COMNPOBOXKIATHCS ~ JEMOHCTpAlMEed  ClailjoB U
WCIIOJb30BAHUEM Pa3laTOYHOrO0 Marepuajga TMpd TNPOBEIACHUH KOPOTKHUX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTCIBHBIX TEMATHK 10 JUCIUILUIHHE.

CTpyKTypa OpeaoCcTaBacHMS JSKIIMOHHOIO MaTepHaa;

JIeKIMOHHBIN MaTepuaj B MOJHOM 00bEME M3JIaraeTcs B JICKITMOHHOW ayJTUTOPUH COTJIACHO
pacniucanuro. [l 60s1ee MOTHOTO M TIIyOOKOTO 03HAKOMJICHHUS CTYACHTOB C MaTepuajiaMu JIEKIIHH,
€€ DJIEKTPOHHAs Bepcus pa3meniaercs B JInuHoMm kabuHeTe B pasnene «MaTepuaiby.

11.2. Metoanyeckue yKazaHus /sl 00y4alOIIUXCS MO MPOXOKIEHUI0 MPAKTHYECKUX
3aHATHI

[IpakTueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aludu yueOHOTro
mpolecca, 3aKII0YalONIeHCs B BBHIIIOJIHEHUH OOYYalOIIMMUCS TMOJ PYKOBOJCTBOM IPENOaBaTEINs
KOMITJIEKCA Y4YeOHBIX 3a/laHUil C IIeNbI0 YCBOEHHUS HAYYHO-TEOPETUYECKHX OCHOB Yy4eOHOM
JTUCIUILTAHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OTIBITa TBOPUECKOH EATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATHS UIsI OOYydYarolIerocsl sSBISETCS MPUBUTHE OOYyJaroIeMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU NEATEIHHOCTH M0 U3y4aeMOU TUCITUTUINHE.

[TnanupyemMblie pe3ynbTaThl IPU OCBOCHUU O0yUYaIONIEMCs] TPAKTHUECKUX 3aHATHI:

— 3aKpCIlJICHUC, yFJIyGJICHI/IC, paciipeHue u AcTalIn3alusd 3HAHUM npu peUICHUU
KOHKPCTHBIX 3a1a4;
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— pa3BUTHE  II03HABATEJIbHBIX  CIIOCOOHOCTEM,  CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAaMH M METOJMKAMHU M3yYeHHS KOHKPETHOW y4eOHOM
JUCLUIIINHBI,

— BBIPa0OTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TMOJIydeHHBIX 3HAaHUH s
BBITIOJTHCHUS 3aJaHMI;

— olecriedyeHUe paMOHAIBPHOTO COYETAaHUS KOJUISKTHBHOW M WHAMBHIYAIbHOW (opm
oOy4eHusI.

@yYHKIMN NPAKTHYECKUX 3aHATHH:

— TIO3HaBaTeIIbHASA;

—  pa3BUBAIOIIAs;

—  BOCTIMTATEJIbHAS.

[To xapaktepy BBITIOJHSEMBIX OOYUJAIONIUMCS 3aJaHWA 10 MPAKTUYCCKUM 3aHATHUSIM
TOIPA3JICIIFOTCS Ha:

—  O3HAKOMHTEIbHBIC, TIPOBOJUMBIC C IEJIBI0 3aKPEIUICHUST M KOHKPETU3AIUN U3y4eHHOTO
TEOPETHUECKOTO MaTepHaa;

— aQHAMTUYECKHE, CTaBSIINE CBOCH ICJIBIO TOJYYCHHEe HOBOW WH(GOpPMAIMH HA OCHOBE
(hopmManr30BaHHBIX METOIOB;

— TBOpYECKHE, CBSA3aHHBIC C IMOJIyYCHHEM HOBOW WH(GOPMAIUHU ITYyTEM CaMOCTOSTEIBHO
BBIOPAHHBIX TI0IX0I0B K PEIICHHUIO 3a/1a4.

@dopMBI  OpraHM3alMH TPAKTHYSCKUX 3aHATHH ONPENCNIIIOTCS B COOTBETCTBHH  CO

cHelu(pUUIECKUMH OCOOCHHOCTAMHU Y4eOHOM ITUCUMIUIMHBI M LeasIMH 00ydeHus. OHHU MOTYT
IIPOBOJIUTHCS:

— B UHTEpPaKTUBHOM (opMe (pelieHne CUTyallMOHHBIX 3a/a4, 3aHATHS 110 MOJICTTMPOBAHUIO
peaIbHbIX YCJIOBHUM, [I€JOBBIE WIPbl, WUIPOBOE MMPOECKTHPOBAHHE, WMUTAIMOHHBIC 3aHSTHS,
BbIE3[IHbIC 3aHATHS B OpraHu3aiuu (IpeanpusTvs), [enoBas ydeOHas Wrpa, pojeBas Wrpa,
MICUXOJIOTHYECKUI TPEHHUHT, KEHC, MO3TOBOM IITYpPM, FPYIITOBBIE AUCKYCCHH);

— B HE MHTEpaKTHUBHOW (opme (BBIMOIHEHHE YNPAKHEHWH, pelIeHHEe TUIOBBIX 3ajad,
pellIeHre CUTYAIllMOHHBIX 3a/1a4 U IpYroe).

Metoiuka IpoBeeHHs MPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3JIMYHOMN, MPU 3TOM BaXKHO

NOCTHKEHHE O0IIeH eI JUCIUTLINHEL.

TpeOoBaHusl K NPOBeIEHNIO NPAKTHYECKUX 3aHATHIH
[Ipn mpoBeneHUMM NPAKTHUECKUX 3aHATUNA TpernojaBaTelb JIOJDKEH MPUIIEP>KUBATHCA
CJIEYIOIIETO IJIaHa:
- U3JI0)KHUTH CYTh MPAKTUYECKOTO 3aHATHSI U METOJIUKY €TO BBIIIOJHEHUS;
- BBIJIATh UHJIMBUYAIbHOE 33/JaHUE KXKIOMY CTYICHTY TPYIIIIbI;
- KOHTPOJIUPOBATh AKTUBHOCTH CTYJICHTOB B MPOIIECCE BHITIOTHEHUS 33/1aHNUS;
- MIPOBEPUTH PE3YJIbTAT BHITIOJHEHHS 33/1aHUsl U OLEHUTh MOJHOTY M KAa4e€CTBO BBIMIOJHEHHUS I10
100 GanpHO¥M 1IKaNe peUTHUHTA;
- OTMETHTH B KypHaJie MOCeIIEeHHUs IEPCOHAIbHOE MMPUCYTCTBUE CTYACHTOB;
- IPOBECTU KOHCYJIBTALIMH IO MPOMYIIEHHBIM TEMaM MPaKTUYECKUX 3aHSITHI;
- IPOBEPUTH PE3YJIBTATHI CAMOCTOSITEIBHOIO OCBOEHUSI MaTepuasa 1o MpoIyIlleHHbIM TEMaM.

11.3. Mertoauyeckue yKa3aHus JUIs1 00y4alOIUXCHA N0 MPOXO0XKIEHHUIO J1a00paTOPHBIX
pador

B xozne BbImonHeHUs1 1a00paTOPHBIX pabOT 0O0yJarOIUICs TOJKEH YIIIyOUTh M 3aKpENuTh
3HAHMUSI, MPAKTUYECKHE HABBIKH, OBJIAZIETh COBPEMEHHON METOIMKON M TEXHUKON DKCIEPUMEHTA B
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COOTBETCTBMM C  KBAJU(HUKAIMOHHON  XapaKTepUCTHKOW  oOywaromerocs.  BwimonHenue
71a00paTOPHBIX PA0OT COCTOUT W3 SKCHEPUMEHTATBHO-TPAKTUYECKOH, pacyeTHO-aHATUTHYECKOH
4acTeH U KOHTPOJIBbHBIX MEPOIIPUITHM.

Beimonnenue m1abopaTopHBIX pabOT OOYdYAIOMIMMCS SIBJISIETCS HEOTHEMJIEMOM YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpEIENseMON Y4eOHBIM IUIAHOM, M OTHOCHUTCS K CPEICTBaM,
00ecIeunBaIOIIIM PELICHUE CIEAYIOINX OCHOBHBIX 3a/1a4 y 00yJaronierocs:

— NpHOOpPETeHHE HABBIKOB MCCIIEIOBAHUS MPOIIECCOB, SIBJICHUH U 00BEKTOB, H3y4aeMbIX B
pamMKax JaHHOW TUCIUILIMHBL,

— 3aKpeIuvIeHHe, pa3BUTHE U JeTaau3alus TEOPEeTUYECKUX 3HAHUM, IIOJy4YE€HHBIX Ha
JIEKLUSAX;

— TOJy4eHHE HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCLUILIINHE;

— TpuoOpeTeHnEe HaBBIKOB CAMOCTOSITEIFHOU pabOThI € IA0OPaTOPHBIM 000PYAOBAaHUEM U
pruOOpaMu.

3aganue u TpeOOBAHMSA K NPOBEIECHHIO J1a0OPaTOPHBIX padoT

CrynenTsl pa3OuBaroTcs Ha noArpynmnsl, no 3-4 yemoBeka. llepen mnpoBeneHuem
abopaTopHON pabOThI OOYUYAOIIEMCS CJIETYyeT BHUMATEIIbHO O3HAKOMUTHCS C METOUYECKUMHU
yKa3aHUSMU 10 €€ BBINOJHEHHI0. B cooTBercTBUM ¢ 3amaHMeM oOOydJaromuecs JOJIKHBI
IIOATOTOBHUTH HCO6XO}II/IMBIe JAaHHBIC, IMOJYUYWUTH OT MpCroJgaBaTciid AOIMYCK K BBIITOJTHCHHIO
nabopaTtopHoil pa®OThl, BBHINOJHUTH YKAa3aHHYIO IOCIEA0BATEIbHOCTh JEMCTBUI, MOIY4HUTh
TpeOyemble pe3yinbTaThl, OPOPMUTD U 3AUTUTUTH OTUYET MO JabopaTopHOil paboTe.

Crpykrypa u popma otuyera o JadopaTopHoii padore

Otyer o mabopatopHOi paboTe JOKEH BKIIOYaTh B Ce0s: THUTYJABHBINH JIHCT,
(GOpMYITHPOBKY 3alaHUs, TEOPETUYECCKUE TIIOJIOKEHUS, HCIOJIb3YeMble TPU BBIOJHECHUN
nabopaTopHOU pabOThI, ONMCAHUE MPOIIECcCca BBIMOJHEHUS J1ab0paTOpHON PabOTHI, TOJTYyICHHBIC
PE3yAbTATHI U BBIBO/IBI.

TpebdoBanusi K 0pOpMIIEHUIO 0TYETA 0 JIA0OPATOPHOIT padoTe

[To kaxmoit mabopaTopHOW padOTe BBITOJHICTCS OTACIBHBINA OTYeT. THUTYJIBHBIA JUCT
odopMIIIeTCSI B COOTBETCTBHUU ¢ ImabsoHOM (00pasriom) mnpuBeAcHHbIM Ha caite ['YAII
(www.guap.ru) B pasaene «CeKkTop HOPMATUBHO#M AOKyMeHTaIim». TeKCTOBbIC U rpadruecKue
Matepuanbsl oopmisitoTcs B cooTBeTcTBUU ¢ AeiicTByromumu ['OCTamu u TpeGoBaHUSIMH,
npuBefeHHbIME Ha caiite ['YAII (www.guap.ru) B paszmene «CekTop HOPMaTHBHOM
JOKYMEHTAIUI.

Otuetsl cnenyet oopmisaTh B cooTBeTcTBUH ¢ TpeboBanusimu ['OCT 7.32-2017 u 'OCT 2.105-
2019:

e T'OCT 7.32-2017 — CUBU /. OTueT 0 Hay4yHO-UCClIeA0BaTeNbCKOM padoTe. CTpyKTypa
npaBuia ohopMIICHUS
o T'OCT 2.105-2019 — ECK/I. O6mue TpeOoBaHUs K TEKCTOBBIM JOKYMEHTaM

CrnucoK UCHOIb30BAHHBIX HCTOYHUKOB HEOOX0IMMO O(OPMIISITH B COOTBETCTBUU C TPEOOBAHUSIMU
I'OCT 7.0.100-2018:


http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf
http://regstands.guap.ru/db/docs/GOST_R_2.105-2019.pdf
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e T'OCT 7.0.100-2018 — bubnuorpaduueckas 3anuck. bubanorpagpuueckoe onrcaHue.
OOmire TpeboBaHuUs U MPaBUJIa COCTABIICHHUS.

11.4. Meroanueckue  yKa3aHus Ui 0O0y4yalolIuxcsi 1O NMPOXO0KICHUI0
CaMOCTOSITeIbHOM padoThI

B Xxome BBITIOJIHEHUS CaMOCTOSATEIBHON pPaOOThI, OOyYaIOIIUNCS BBITOJHSIET padOTy MO
3aJJaHAI0O U TIPH METOJMYECKOM PYKOBOJCTBE IpemoJaBaTeisi, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.

Jnst oOydarommxcsi 1Mo 3a04HOM (opMe O0OydeHUs, CaMOCTOSITEeNIbHas padoTa MOXKET
BKJTIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITIOTHEHUS CaMOCTOSITENBHOM pPabOThl, y oOyuaromierocsi (GpopMHUpYyeTCst
1esIecoo0pa3Hoe TUIAHUPOBaHUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS U
HAaBBIKM B YCBOCHUU U CHUCTEMATH3AIUH MPUOOpPETACMbBIX 3HAHUH, 00ecrieunBaeT BEICOKHI YPOBEHb
YCIIEBAeMOCTH B TIEPHOJT 0OYICHUSI, TIOMOTAET IOJTyYUTh HABBIKU MOBBIMIEHUS TTPO(HECCHOHATEHOTO
YPOBHSI.

MeToMYecKUMH  MaTephallaMy,  HANpaBJISIOIMIMMH  CaMOCTOSITCIBHYIO — paboTy
00yJarOIINXCsl SIBIISIOTCSL:

—  y4eOHO-METOUYECKHIA MaTepHall 1O JTUCIUILINHE;

— METOJIUYECKHE yKa3aHUs IO BHITIOJHEHUIO KOHTPOJIBHBIX padoT (st 00y4Jaronuxcs mo
3a04HOU (hopMe oOyueHus).

11.5. Meroanuyeckue  yKa3aHMsi Ui OOy4YalOIIHXCS MO  NMPOXOKIEHHUIO
MPOMEKYTOYHOM aTTeCTAMHU

[Ipomexyrounas aTTecTanus 00y4aromuxcs nperycMaTpuBaeT OIICHUBaHHE
MIPOMEXYTOYHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB OO0ydeHHs Mo auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— 3a4eT — 3T0 (QopMa OIEHKU 3HAHHM, MOJTYYEHHBIX OOYYaIOIIMMCA B XOJ€ HU3yuUeHUs
y4eOHOM AUCHMILTMHBI B LIEJIOM WM MPOMEXKYTOUHAs (M0 OKOHYaHMM CEMECTpa) OLIeHKa 3HAHUU
00y4arouuMcs 1Mo OTAEIbHBIM pa3jieiaM JUCHUIUIMHBI C aTTECTAllMOHHON OLEHKOH «3auTeHO0» WU
«HE 3aYTCHOY.

Cucrema OIEHOK MpH MPOBEICHUHM IPOMEKYTOUHOM aTTecTalluu OCYIIECTBISETCS B
cOoOTBEeTCTBUU C TpeboBanusamu [lonoxennit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXYTOUYHOM arrectaiuu cryneHToB [YAII, oOydaromuxcs Mo mOporpaMMaM BBICIIETO
obpazoBanus» M «O MOAYIBHO-PEUTHHTOBOM CHUCTEME OIICHKHM KayecTBa Y4eOHOU paboThI
cTyneHToB B ['YAID».


http://regstands.guap.ru/db/docs/GOST_R_7.0.100-2018.pdf
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JIucT BHECEHUS! UBMEHEHUH B pabouyIo MPOTrpaMMy THCLMILTAHBI

Jlata BHeceHus
H3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MEHCHHUS

CozepxaHre U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoi




