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BBICHIET'O

1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

Ta6muma 1 — [Inanupyemsbie pe3ynbTaThl 00y4eHHUS 110 JUCIUTUIHHE (MOYJIIO)

PesynbraTel 00y4eHus (BraaeHus,

Kon n WNHpukatopsl
YMEHUS U 3HaHUS), COOTHECEHHbIE
HalMEHOBaHUE JOCTH>KEHUS JucuuruinHa
C KOMIETCHUUSIMHU/HHIUKATOPAMHU
KOMIIETEHINH KOMIIETEHIHH
JOCTH)KEHUS] KOMIIETEHLIUU
3Hamoy:
- HOpPMAaTUBHBIE  JIOKYMEHTHI,
OCHOBHBIC ~HMCTOYHUKM HAy4HO-
TEXHUYECKOH  uHpopMamuu 1o
POEKTHUPOBAHUIO
AJIEKTPOYCTAaHOBOK
3JIEKTPOCTAHIMHI U MTOJACTAHLINI
- TEeXHHYECKHE CpeicTBa  JUIs
U3MEPEHUs] OCHOBHBIX TapaMeTpoB
Ha JIEKTPOCTAHLIUAX u
TIOJICTAHITHSIX
[TIKC-1 - CXEMbl U D3JIEMEHTBl OCHOBHOI'O
Boinonnenue pabor 000py/I0BaHUsl JIEKTPOCTAHLIUNA U
BCEX BUJIOB HOJICTaHIIHIA;
CJII0’)KHOCTH 1o Ymemu:
[NIKC-1.1 Pa3pabotka -
OPraHM3AUMOHHOMY | oo o - CaMOCTOSITEJIbHO pa3duparbcsi B
U TEXHUYECKOMY CTaHEZKTOB ’ . HOPMATHBHBIX METOJMKAX pacueTa
o0ecreyeHno P U OPUMEHSTh ux JUIs
perJlaMeHTOB o .
TIOJTHOT'O ITUKJIA WITH MPOEKTUPOBAHUS DIIEKTPOCTAHIIHIHA
., | DKCIUTyaTauu .
OTJENIbHBIX CTaaui [TpoexTHpoBaHue | U MOACTAHIIMA;
AIIEKTPOTEXHUYECKOT
OKCILTyaTaIH ) DIIEKTPOYCTAHOBOK | - 00OCHOBBIBATH MIPUHSATHE
0 00opyOBaHMS, .
AIIEKTPOTEXHUUECK JIEKTPOCTAHLUN U | KOHKPETHOTO TEXHUYECKOTO
oro 00opynoBaHUs KC-10.2 MOJICTAaHIIN I pelIeHus, HCXOAS W3 TEXHHKO-
TOC; i 9KOHOMMUYECKOTO aHam3a
O6ocHOBBIBaeT
Pa3IMYHBIX BapHaHTOB
BBIOOD .
[TKC-10 Crnocoben CTPYKTYPHOM CX€MBbl CTaHIMU H
1es1eco00pa3Horo
y4acTBOBATh B MOJICTaHIINY;
pemeHus
POEKTHUPOBAHUHI Bradems:
AIIEKTPHUYECKIX - OCHOBHBIMH METO/aMH,
CTaHUUHI U criocobamu u CpeAcTBaMu
MOJICTAaHIIN I MOJTyYCHHUS, XpaHEHHS u
nepepaboTku  MH(MOpMAIMM IO
BEIOOpPY HOBOTO 00OPYAOBaHUS;
- COBPEMEHHBIMU
MH(}OPMALIMOHHBIMU
TEXHOJIOTHSIMH, CEeTEeBbIMU
KOMIIBIOTEPHBIMH ~ TEXHOJIOTHSIMH,
06a3aMM  JaHHBIX MW  [aKeTaMu
NPUKIAAHBIX ~ MPOTpaMM  TIpH
MIPOEKTUPOBAHUU
JIEKTPOYCTaHOBOK

AJIEKTPOCTAHIMI U MMOJCTAHLIU;
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Pe3ynbrarel o0ydeHus (BiaieHus,

YMEHHUSI U 3HAHUS ), COOTHECEHHBIC

C KOMITETCHIIUSIMU/UHIUKATOPAMH
JIOCTYIKEHUS] KOMITETCHIIUT

Ko un Nunukaropel
HanMEHOBaHUE TOCTHIKEHUS JucuuninHa
KOMIIETEHI[NHA KOMIIETEHIIUHA

- UH(POPMALMOHHBIMU
TEXHOJOTHSIMH, B TOM 4YHUCIIE
COBPEMEHHBIMU CpeICcTBaMU
KOMIOBIOTEPHOH  rpaduku  mpu
MIPOCKTHPOBAHHUH
AEKTPOYCTAaHOBOK
3JIEKTPOCTAHIMI U MMOJCTAHLINM;

- pa3paboTku UHCTPYKIUH,
CTaHJApTOB M PETJIaMEHTOB IO
OKCILTyaTaIH
INEKTPOTEXHUYECKOTO
000pyTIOBaHUS.

2 IHEPEYEHb OIEHOYHbIX CPEICTB JJIsA ITO9TAIIHOI'O
®OPMHPOBAHUA PE3YJIBTATOB OCBOEHHUSA JUCHUILUIMHBI (TEKYIIUAN
KOHTPO.Ib) U IPOMEXYTOYHOM ATTECTAIIUA

2.1 J151 OLIeHKHU Pe3yJIbTaTOB OCBOCHUS JUCLUIUIMHBI UCIIOIb3YIOTCS:

- OLICHOYHBIE CPEJICTBA TEKYILETO KOHTPOJI yCIIEBAEMOCTH;

- OLIEHOYHBIE CPEJICTBA JJIsl IPOMEKYTOUHOM aTTECTAllMK 110 TUCHUIUIMHE.

2.2 K 011eHOYHBIM CpPEJICTBAM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OTHOCSTCS:

- TECTOBBIE 3aJaHMS;

- 3aJIaHMsI U KOHTPOJIbHBIE BOIPOCHI 110 TeMaM J1abopaTOpPHBIX padoT;

- 3a/1aHU 110 TEMaM IIPAKTUYECKHUX 3aHSATUH.

2.3 K OIIEHOYHBIM CpEACTBaM [UIS TIPOMEXKYTOYHOH aTTECTallMd 10 JAWCHUIUINHE,
POBOAMMON B (hOpMe IK3aMEHa, OTHOCSITCS:

- 3aJIaHMsI JUI1 KOHTPOJIBLHOM paboThl;

- IPOMEXYTOYHAs aTTecTanus B GopMe 3a4eTa MPOXOAUT MO pe3yabTaTaM MPOX0XKICHHUS BCEX
BUJIOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH;

- 33/1aHUA U KOHTPOJIbHBIE BOIIPOCHI 110 KYPCOBOMY HPOEKTY.

- BOIIPOCHI K 3K3aMCHY.
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3 OUEHOYHBIE CPEJICTBA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 TecroBble 3aJaHNS UCTIOIB3YIOTCS JIJISl OLIEHKU OCBOCHHUS TEM JUCUUIUIMHBI CTYCHTAMHU.
TectupoBanue o0Oy4arOUMXcs MPOBOJUTCS HA 3aHATHSAX IIOCJIE€ HW3YYEHHUS Ha JICKUHUAX
COOTBETCTBYIOLIUX pa3zienoB. B npunoxxennu Ne 1 npuBeieHbl THIIOBBIE TECTOBBIC 3a/1aHUSL.

[To uToram BBIMOJHEHUS TECTOBBIX 33JJaHUN OLIEHKA BHICTABIISETCS IO MATHOATUILHON IIKase
B CJIEIYIOIIEM MOPSIKE MIPU MPaBUIIbHBIX OTBETAaX Ha:

- 85-100 % 3amanuii — orieHKa «5» (OTIMYHO);

- 70-84 % 3amanuii — omeHKa «4» (XOpOIIo);

- 51-69 % 3ananuii — orieHKa «3» (yAOBJIETBOPUTEIHHO);

- meHee 50 % — oreHka «2» (HeYyJOBIETBOPUTEIHHO).

3.2 B npunoxxenuu Ne 2 nmpuBeeHbI TUMIOBBIE 33/1aHUS M KOHTPOJIbHBIE BOIPOCHI IO TeMaM
7ab0paToOpHBIX  paboT, MPEAyCMOTPEHHBIM pabodeld mporpaMMod  TUCHUIUIMHBL — Llenbio
7a00paTOPHOTO TPAKTUKyMa SIBIISIETCS 3aKpeIUIeHHWEe 3HAHWKA M YMEHHH, IOJYyYCHHBIX Ha
JICKIIMOHHBIX M MPaKTHYeCKUX 3aHATHAX. OlLIeHKa pe3yJabTaTOB BBINOJHEHUS 3aJaHHs MO KaXAon
nabopaTtopHOil paboTe MPOU3BOAUTCS MPU MPEICTaBICHUHM CTYAEHTOM OTYeTa Mo JabopaTopHOU
paboTe 1 Ha OCHOBAHUU OTBETOB CTYJEHTA Ha BOIPOCHI 110 TEMATHKE J1ab0paTOPHOM pabOTHI.

3.3 B mpunoxennn Ne 3 mpuBeIeHBI 33/1aHUS 110 TEMaM MMPAKTHYECKUX 3aHATHIA.

3.4 B npunoxenuu Ne 4 npuBeieHbl 3aJaHUs U1 KOHTPOJIBHOM paboTh! (JU1s 00ydaromuxcs
1o 3a04HOH popme 00yueHus). B mporecce BoIOTHEHHSI KOHTPOIbHOM pabOThI CTYAEHT 3aKpeIuIsieT
HaBBIKH, TIOJTYYECHHBIC B XO/1€ M3yUCHUS AUCIUTUINHBL.

PykoBOACTBO  KOHTPOJIBHON paboOTON  OCYIIECTBISETCS TMperojaBareiieM Kadeapbl
DHEPTeTUKH, YUTAIOINM COOTBETCTBYIOIIYIO JWUCIUIUIMHY, M 3aKIIOYaeTCs B KOHCYJBTAIMAX,
KOHTPOJI€ KauyecTBa U X0JIa MIO3TAITHOTO BIMOJIHEHHs pa0OThI CTYJEHTOM.

BeinonHenue KOHTPOIbHOM pabOTHI ABISETCS CAMOCTOSTEIFHBIM BUIOM YU4€OHOT0 IIpo1iecca.
CTyneHT HeceT TOJHYI0 OTBETCTBEHHOCTh 3a IMOJyYCHHBIE PE3yJbTaThl, MPUHATHIC PEIICHHUS U
OKOHYaHWeE pabOTHl B HA3HAYCHHBIH CPOK.

3.5 B npunoxxenun Ne 5 mpuBeneHbI 33JaHUs, METOJUYECKUE YKa3aHUS U KOHTPOJbHBIE
BOIIPOCHI IO BHIMOJHEHUIO U 3alllUTe KYpCOBOTO MPOEKTA.

Pesynberar paboThl yUUTHIBACTCS MPH MPOMEKYTOYHOH aTTECTAIIUH IO TUCIIUTUTHHE.

Or1eHKa KOHTPOJIBHOM pabOTHI OMPEEIETCsI KOJTUIECTBOM JIONMYIICHHBIX B HEM OIMNOOK:

- «OTJINYHOY» - OIINOOK HET;

- «XOpOILIO» - He 00JIee TPEX PAaCUETHBIX OIINOOK;

- «yJOBJIETBOPUTEIHHOY - IIPH YETHIPEX PACUETHBIX OIINOKAX;
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- «HEYJIOBJIETBOPUTEIBHOY» - 00JIee YETHIPEX PACUETHHIX OIIMOOK WM HAJTHMYUE CUCTEMHOM

OH_II/I6KI/I, HpI/IBOI[HH_[Cﬁ HNTOI'OBBIC PE3YJIbTAThI pacdyeTa K TCOPETUUCCKN HEBO3MOXXHBIM.

4 OIEHOYHBIE CPEJICTBA JJISI MIPOMEXYTOYHOMU ATTECTAIIMMU TIO
JUCIHUIIVIMHE

4.1 IIpomexxyTouHas arTecTalus Mo pe3yabTaTaM IEPBOr0 CEMECTPA U3YUEHUS AUCIIUIUINHBI
npoBoAuTca B opme 3aueTa. ATTecTalus MPOXOAUT MO pe3yibTaTaM MPOXOXKIECHUS BCEX BHUIOB
TEKYIEro KOHTPOJIS YCIIEBAEMOCTH.

4.2 TIpoMeXyTO4Hast aTTECTals IO Pe3yJIbTaTaM BTOPOrO CEMECTPa U3YUCHHUS TUCIUTLTIHBI
npoBoauTcs B (hopme 3k3ameHa. Bompockl k sk3aMeHy npuBeAeHbl B mpuioxeHun Ne 6. Jlomyck
CTYJEHTOB K 9K3aMEHY OCYILIECTBIISCTCS NMPU YCIOBUU BHITIOJHEHHS U 3alIUTHI BCEX J1a00paTOPHBIX

paboT M MPAKTUYECKUX 3aJIJaHUM C YUETOM PEe3yIbTaTOB TEKYILErO0 KOHTPOJISI YCIIEBAEMOCTH.

Ta6n1z1ua 2 — Cucrema OLCHOK M KPUTCPUHU BBICTABJICHUS OLICHKHU

Cucrema 2 3 4 5
OLICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEY/IOBJICTBOPUTE | «YyJAOBJIETBOPHUTE «XOPOLI0» «OTJIHYHO»
JBHO» bHO»
Kpurepuii «HEe 3a4YTEeHO0» «3aYTEHO»
1 CucreMHOCTD O6namgaer O6mnagaer Oo6mamaer Oo0mamgaer
n HOHI-iOTa YaCTUYHBIMHU U MHUHUMAJIbHBIM . Ha60p0M 3HaHHI>i, HOHHOTOﬁ 3HaHHﬁ
3HAHUI B Ppa3poO3HEHHBIMU HA0OpPOM 3HAHHIA, nocTaToumsM ups | 1 CHCTEMHBIM
OTHOLICHHUU 3HAHUSIMU, KOTOPbIE | HEOOXOAUMBIM JUJIsI CHCTEMHOTO B3IUISZIOM Ha
H3y4yaeMbIx HE MOYKET HAy4YHO- CHCTEMHOTO — H3y4aeMblii 00BEKT
00LEKTOB KOPPEKTHO B3I HA ————
CBSI3bIBATH MEXTY H3y4aeMblil 00BEKT 0BBEKT

co6oit (ToIBKO
HEKOTOPbIE U3
KOTOPBIX MOXET
CBA3bIBATH MCKIY

co0oit)
2 Pabora ¢ He B cocTossnum MokeT HalTH MoxeT HalTH, MoskeT HalTH,
uHdopmanmei HaxOJIUThH HEOOXOINMYIO WHTEPIPETUPOBAT | CHCTEMATH3UPOBAT
HEOOXOINMYIO nH(pOpMaIIo B bU b HEOOXOAUMYHO
nH(pOopMaIuio, MO0 | pamMKax CHUCTEeMaTU3UpOBa | WH(OPMAIIUIO, a
B COCTOSIHUH MOCTaBJICHHOM Th HEOOXOJMMYIO | TaK)Ke€ BBISBHTH
HaxOJIUTh OTIETLHBIC | 3a7a9d nHGOpPMAIUIO B HOBBIC,
(hparMeHTHI paMKax JIOTIOJTHUTENbHbBIE
nH(pOpMaIuu B MIOCTaBJICHHOU HUCTOYHUKHU
paMKax 3a1aqu uHbOpMAIUH B
[IOCTaBJIEHHOU pamkax
3a1a4u MOCTaBJICHHOU
3a/1auu
3.HayuHoe He moxer nenartsb B cocrosinumn B cocTostHuun B cocTosinuu

OCMBICJICHHE HAay4YHO KOPPCKTHBIX OCYIICCTBJIATH OCYHICCTBJIATH OCYIICCTBJIATH
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H3y4aeMoro BBIBOJIOB M3 Hay4YHO CUCTEMAaTUYCCKUH | CHCTEMAaTUYCCKHIA
sIBJICHU S, MMEIONIUXCS Y HETO | KOPPEKTHBIN Y HAY4YHO U HaY4HO-
npouecca, CBEJICHUH, B aHaIN3 KOPPEKTHBIN KOPPEKTHBIHN
00beKTa COCTOSTHHH MIPEeIOCTaBIEHHON | aHaIu3 aHaIM3
MPOaHAIM3UPOBATH nH(pOopMaIuu MPEIOCTABICHHON | MPEIOCTaBICHHON
TOJBKO HEKOTOPBIE nH(pOopMaIuy, nHpOpMAaInH,
13 UMEIOMIIXCS Y BOBJIEKACT B BOBJICKACT B
HEro CBEICHUHN HCCIIEIOBaHNE UCCIIEIOBaHNE
HOBBIC HOBBIC
peleBaHTHBIC pelieBaHTHBIC
3a/a4e JaHHbIE ITOCTaBIEHHON

3aja4e JaHHEIC,
NpeU1aracT HOBbIE
pakypchl
MMOCTaBJICHHOMN
3aJa49u

4. OcBoenue
CTaHAAPTHBIX
aJITOPUTMOB
peLieHus
npodgeccuoHaJIb
HBIX 32124

B cocrosinuu pewath

TOJIBKO (PparMeHThI
MOCTaBJICHHOM
3aJ1a4d B
COOTBETCTBHUH C
3aJ]JaHHBIM
aIrOPUTMOM, HE
OCBOHII
MPEJIJI0KEHHBIN
AITrOPUTM,
JIOITYCKAET OIINOKU

B cocrosamm
pemaTh
ITOCTABJICHHBIC
3a71a41 B
COOTBCTCTBUMU C
3aJaHHBIM
ANTOPUTMOM

B cocrosann
pemaTh
IIOCTABJICHHBIC
3a7a44 B
COOTBETCTBUU C
3aJaHHBIM
aITOPUTMOM,
IMOHUMAET
OCHOBBI
MPEIOKEHHOTO
anropuTMa

He Tonpko Bmageer
AJIITOPUTMOM U
IMOHUMAET €r0
OCHOBBI, HO H
mpeaaracT HOBBIE
pelIeHus B paMKax
TOCTaBJICHHOM
3aJa4n
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5 CBEAEHUSA O ®OHJAE OLHEHOYHbBIX CPEJACTB U EI'O COI'JIACOBAHUHA

@oHI OUEGHOYHBIX CpPEACTB s arrectauuu 0o gucuuiuimHe  «IIpoextupoBanue
JNIEKTPOYCTAHOBOK 3JIEKTPOCTAHIMN M IOJICTAHLHUI» NPEICTaBIsieT cOO0H KOMIIOHEHT OCHOBHOMW
npodeccroHaIbHONM 00pa30BaTEIbHON MPOrpaMMbl OakajgaBpHara 10 HAlpaBJICHUIO MOATOTOBKU
13.03.02 DnexkTporHEpreTHKa 1 AIMEKTPOTEXHUKA.

@®oHI  OIEHOYHBIX  CPEACTB  PAcCMOTPEH W OJ00peH Ha 3aceiaHuu Kadeapbl

sHepretuku (mpotokon Ne 4 ot 29.03.2022 1.)

3aBenyromnuii kageapoit L ‘i B.®. benen
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[Ipunoxenne Ne 1

THUITIOBBIE TECTOBBIE 3AJAHUA 110 JUCHUIIJIMHE

BapuanT Nel

Bonpoc 1. Cosoxkynnocmub ycmaHo80K, 000py008anus 1 annapamypbl, UCHONb3YeMbIX
HenocpeocmeeHHo 0Jisl NPOU3B0OCMEA dNIEKMPULECKOU IHepeUl Ha3bl8AenCsl

1. DnekTpo3HEpPreTHYecKuii KOMILJIEKC 3. TpancdopmaTopHasi HOACTAHIIUS

2. DneKkTpuyecKasi CTaHIus 4. D51eKTpoCeTeBO KOMILIEKC

Bonpoc 2. Ceoticmeo npoexmupyemoti 21eKkmpoycmarosKu, 3aKidaroueecs 8 CHoCOOHOCMuU
BbINOIHAMb 3A0AHHbIE PYHKYUU 8 3A0AHHOM 00beMe NPU ONPEOeleHHbIX YCI0BUSX
DYHKYUOHUPOBAHUS, HA3LIBACTNCS

1. KomnaxTHOCTb 3. Y1006cTBO 3KCILTyaTaliuu

2. HanmexxHocTthb 4. Texanyeckast THOKOCTD

Bonpoc 3. B coomsemcmeuu ¢ OCT 2.702-75 (2000) ECK/] «Ilpasuna évinonnenus
NEKMPULECKUX CXeM», CXeMd, ONUCHIBAIOUAs NOJIHbILL COCIAB JTIeMeHmo8 U30eus U cesazell
MedHcoy HUMU, HA3bIBAEMC S

1. CtpyxTypHOii 3. [IpunuunuanbHOU

2. OYHKIMOHAIBHOM 4. Obueit

Bonpoc 4. Cxema, ompasicaiowjas co60KynHOCMb OCHOBHO20 2JIeKMPOMEXHUUECKO20
0060pY006aHUsl, KOMMYMAYUOHHOU ANNApaAmypsl, MOKOBEOYWUX YACMEU U CIMPYKINYDY
INEKMPUUECKUX U MPAHCPHOPMAMOPHBIX CEA3EU MeAHCOY HUMU, HA3bIBACMCS

1. I'maBHOI cxeMoH 3. CTpyKTypHO# cXeMOi

2. CxeMoi IpUCOEIUHEHUS 4. CxeMoM 2IEKTPUUECKUX CBS3EN

Bonpoc 5. Iloocmanyuu, nonyuarowue numanue no oonou unu 08ym JISI1 om oonoti 2onoenoii
1IC npu ycnosuu, umo smu JIDII ne ocywecmenaiom numanue opyaux noOCmaHyuil,
HA3b18A1OMCA

1. TynuxkoBbIMH 3. IIpoxoaHpIMH

2. OTBEeTBUTENbHBIMHU 4. Y310B6IMH
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Bonpoc 6. [loocmanyus Ne 8 no muny enewnetl césa3u ¢ opyaumu 00beKmamu s161semcsi

nca

Mnci

1. TynukoBo# 3. IIpoxoHoii

2. OTBETBUTEIBHON 4. Y3moBon

Bonpoc 7. B cmanoapmmuulii psio HomMuHanbHulx Hanpscenuti 6 coomeemcemeuu ¢ I OCT P
57382-2017 ne 6xo0um 3naueHue HanpsaNCeHus

1. 10 xB 3.550 xB

2.110 kB 4.330 xB

Bonpoc 8. Pexxcum pabomul, npu komopom O1umenbHOCHb HAX0HCOeHUst 000PY008aHUs
NeKMPOYCMAHOBKU NOO MOKOM He00CMamoyHa 0 O0CMUNCEHUS 000PYO008aHUEM
9/1eKMPOYCMAHOBKOU YCIMAHOBUBUIELICS TeMNepamypbl, d 8 NOCIe0VIOWUll NepUoo Hy1esoll
HA2py3KU annapam oxaaxcoaemcs 00 memMnepamypbi OKpysicaroujell cpeovl, Ha3bl8aemcs

1. KpatkoBpeMeHHBIN peKuM 3. IIoBTOpHO-KPATKOBPEMEHHBIN PEKIM

2. IIpo1oIKUTENbHBIN PEKUM 4. ITepemexaronuiics pexum

Bonpoc 9. Tepmuueckas cmoukocms 07151 KOMMYMAYUOHHBIX ANNAPAMO8 HOPMUPYEMcsl &
MeXHUYecKou OOKYMEeHMayuu

1. Honyctumoit BenuunHoi Toka K3 u 3. Homyctumoii BemunHoi Toka K3 1 BpemeHem
Nurerpana [Ixoymns €ro BO3JCHCTBUS

2. lomyctumoii BemunHoi Muterpana Jpxoyns | 4. Jomyctumoit Benuunnoit MHTerpana
Y BpEMEHEM €TI0 BO3JICUCTBUS Jbxoyns

Bonpoc 10. B cmanoapmusiii pso HOMUHATILHBIX MOUWHOCHEN MPAHCHOPMAMOPO8 CO2LACHO
T'OCT 9680-77 ne 6xooum 3uauenue MOWHOCMuU

1. 1,00 kBA 3. 150 kBA

2.320 kBA 4. 80000 kBA




®OHJ] OILEHOYHBIX CPEJICTB JUIA ATTECTAIIMM 1O JUCLUTUIMHE
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10

Bonpoc 11. Tunosas cxema pacnpedenumenvroco ycmpoicmea 110 kB, uzobpasicennasn Ha

unmocmpayuu, coenacko cmanoapmam opearnusayuu PCK EDC umeem obo3nauerue

1. Ne110-12 «Onna pabouas,
CEKITMOHUPOBAHHAS BBIKITFOUATEIIEM, H
00X0qHAasA CUCTEMBI IITHH)

3. Nel110-13H «/IBe paboune u 00xoqHas
CHUCTEMBI HIUH»

2. Ne110-13 «/IBe paGoune cuCTEMBI ILIUH»

4. Ne110-12H «Onna pabouas,
CEKI[MOHUPOBaHHAsl BBIKIIIOYATEISIMU, U
06XOI[Haﬂ CHCTEMBI IINH C IIOJAKIIIOYCHUEM
TpaHc(hOPMATOPOB K CEKIUIM dYepe3
Pa3BUIIKY BBIKJTIOYATEICH )

Bonpoc 12. K npodoaxcumenvhviym pexcumam pabomul 21eKmpoodopy008anust 8 cemsx ¢

2ﬂyx03a3€M/l€HH012 Heﬁmpaﬂb}o OMHOCUmMCcA

1. 3aMbBIKaHUE HA 3EMITIO

3. ABapuitHbIit

2. IlocneaBapuitHbIi

4. Tpexda3Hoe KOPOTKOE 3aMBbIKAHHE

Bonpoc 13. Ceoticmeo 21ekmpoycmano6Ku HenpepuleHo COXpPaHams pabomocnocobHoe

COCMOsHUE 6 NMeYeHUe HEKOMOopOo2co 6pEMEHU UTTU Hapaéomku Has3vleaemcsi

1. Be3oTka3HoCTh

3. CoxpaHsieMOCTh

2. 1onroBEYHOCTh

4. Hane:XHOCTb

Bonpoc 14. IIpumenenue 2po3o3awumnuix mpo

co6 mpebyemcs 8 ciyuae

1. Bcex BO3AYIIHBIX JIMHUI HAIPSDKEHUEM JI0
35 kB

3. Bo3aymnbix nunuit 110 kB Ha
JIEPEBSHHBIX OMOpax

2. OTBeTBIIEHUS K NOACTAHIIMIM Ha OTIIaKax
nu CGKHI/IOHI/IpyIOIJ_II/Ie paSI:CI[I/IHI/ITeJII/I Ha
JIMHUASX

4. IlepeceyeHust BO3AYUIHBIX JIUHUN MEXKITY
co0oif




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1
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Bonpoc 15. C nosuyuu sxcniyamayuu 3a3emisowmux YCmpoucme Hauboabuum 3HaueHuem
VOeNbHO20 CONPOMUBTEHUS. NPU HOPMATbHBIX YCI08USX U3 NPEOCMABIEHHO20 Nepeyts MUunos
2pyHmos obnadaem

1. UepHozem 3. Topd

2. ITecok 4. CyrinmHok

Bonpoc 16. Tunosou cxemoti pacnpederumenvrozo ycmpovcmea 110 kB, komopyio
HeoOX00UMO UCHONb3068AMb 8 CIyUde OMEEeMBUMENbHOU NOOCMAHYUU ¢ MPAHCHOpMamopamu
mowHocmwio 6,3 MBA kaowcowlil, sienisiemcs cxema

1. «3H» brok (muHUA-TpaHChopMarTop) ¢ 3. «5H» MocCTHK ¢ BBIKJIFOYATEISAMH B LETISIX

BBIKJIFOUATENIEM JIMHUU U PEMOHTHOM NIEPEMBIYKOH CO
CTOPOHBI JIMHUU

2. «4H» JIBa 610Ka ¢ BRIKIIIOYATEIISIMU U 4. «5AH» MocTHK ¢ BBIKIIFOUATEISIMH B

HEaBTOMATUYECKOM NMEePEMBIYKOI CO CTOPOHBI | LIENAX TPaHCHOPMATOPOB U PEMOHTHOM

JIMHUU NEPEMBIUKON CO CTOPOHBI TPaHC(HOPMATOPOB

Bonpoc 17. H3mepumenvuvie mpancgopmamopvl OmHOCAMCA K CLe0yIowemy muny
91eMEHMO8 2NIABHOLL CXEeMbl

1. BuytpenHue cxemoo0pasyomue 3. BHyTpeHHue BcrioMorareibHble

2. Buenraue 4. OTCYTCTBYIOT Ha IJIaBHOM CXeMe

Bonpoc 18. Tunom oxnascoenus, npumensemvim 6 mpauncgopmamope TM-250/10, saensemcs

1. [lpunyautensHas QUPKYISIUsS Bo3ayxa u | 3. [IpuHyauTenbHas HUPKYISIUS BOJIbI U

Macjia ¢ HCHallpaBJICHHBIM ITIOTOKOM Macjia Macjia ¢ HCHaIllpaBJICHHBIM ITIOTOKOM Macjia
2. EcrecTtBennas OUPKYJIAUA BO3AyXa U 4. EcrecTBeHHOE BO3YIIHOC IIpU
mMacija 3allUIIICHHOM HMCIIOJTHCHHUH

Bonpoc 19. Cymmapnvie nomepu snepauu cunogozo mparncgopmamopa TJ/IC-10 3a 10 uacos
pabomwl ¢ NOCMOAHHOU Hazpy3Kol cocmasunu 1,6 kBmu npu nacnopmmusix nomepsx
KOPOMKO020 3amMblKanus u xonocmoeo xooa 320 Bm u 80 Bm coomseemcmeernHo.
Kosgppuyuenm 3acpysku mpancghopmamopa cocmasnsin

1.1,0 3.0,5

2.0,25 4.0,75

Bonpoc 20. Ilpedenvras oanbHocmb nepedayu 21eKmpoduepeuu 0 6030VuHou aunuu 35 kB
npu KI11J[, pasnom 0,9, cocmaénsem

1. 8 km 3. 100 km

2.25 km 4. 80 km

Bonpoc 21. Ilomepu 6 JIDII npu neuzmenrot nepedasaemor MOWHOCMU U NPEHEOPEHCUMO
ManbiM U3MEeHeHUueM CONPOMuUBIeHUs JUHUY npu yeeaudeHuu Hanpsxcenus ¢ 15 kB 0o 110 kB

1. YMmenpmaresa B 53,7 paza 3. Ymenpmiaresa B 7,3 pasa

2. YBenuuarcs B 10 pa3 4. YBenuuarcs B 7,3 pasa




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1
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BOI’lpOC 22. Cnocobom OZPAHUYEHUS MOKOB8 KOPONKO20 3AMbIKAHUA, OCYUWECMEBIIAEMBIM 6

aeapuﬁHOM peatcume ¢ yeivbro obnezuenus pa607’}1bl KOMMYymdayuoHHbIX annapantoe npu

OMKIIOYEeHUU UMU nOGp@WCO@HHOﬁ yenu, Aeidemcs

1. CranmonapHoe AelIeHUE CeTH

3. CxeMHbI€ penieHust

2. BcTaBKM OCTOSIHHOT'O TOKA

4. ABTOMaTHYECKOE JICJIEHUE CETU

Bonpoc 23. Haumenvuietl 31eKkmpuieckot npo4HOCmbvio U3 NpeoCcmasieHHblX

OUDNIEKMPUHECKUX CPEO KOMMYMAYUOHHBIX annapamos ooiadaem

1. TpanchopmaTopHOE MaciIo

3. Boznyx

2. Dneras

4. Bakyym

Bonpoc 24. Ha pucynke npedcmagiien blCOKO80IbMHbIU pa3beOunumens muna

1. ITanTorpaduoro

3. BepTukanbHO-pyOsiiiero

2. Kaygaromrerocs

4. I'opn30HTATILHO-TIOBOPOTHOTO

Bonpoc 25. Xapakmepnvimu ocobennocmamu 6aKosvix gulKniouamerneti s611emcsl

1. VBenuueHHble rabapuThl B CPABHEHUU C
KOJIOHKOBBIMH TOT'O K€ HallpsHKEHUS

3. OTHOCUTENHFHO MEIJICHHBIHN TIpoliece
Jerpaanuy Maciia

2. IIpurogHOCTH UIsl YCTAaHOBKHU BHYTpHU
IIOMEUICHU N

4. Huzkast CTOUMOCTbh 000PYJIOBaHUS U
HU3KHE 3aTPAThl HA DKCIUTYaTalUI0




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

Bonpoc 26. Omauuumenvroti ocobennocmoio KPY (komniexmuvix pacnpeoenumenbHvix
yempoticmg) omuocumenvio KCO (kamep cOOpHbIX 00HOCMOPOHHE20 00CYIHCUBAHUSL)
A67151emcsi

1. Hanmnuue BBIKATHOTO MEXaHU3Ma /IS 3. ObecnieunBaeT SJKOHOMHIO IPOCTPAHCTBA
CO3/1aHUS BUJIMMOTO pa3phiBa

2. OTCYTCTBYET pa3/ieicHuE Ha OTCEKU 4. CO0pHBIE IIUHBI TPOJIOKEHBI CBEPXY

Bonpoc 27. Oonum u3 kpumepues npogepKu 8blCOKOB0IbMHBIX PA3beOuHUmernell a6iaencs

1. oTxIrOYaromas CrroCOOHOCTh 3. OTKJIFOYAIOIAs CIIOCOOHOCTE
MEePUOINYECKOM COCTaBIIAIOIIEH arepuoIMYeCcKOr CoCTaBIIsIONIEH
2. 5NEKTPOAMHAMHUYECKAsl CTOMKOCTh K 4. BKJIFOYAIOIIAsi CIIOCOOHOCTH K
arepruoMYECKON COCTaBIISAIONIEH MEPUOIMYECKON COCTaBISIONIEH

Bonpoc 28. @opmyna, npeonasnauennas 01 paciema moxka HOpMAaibHO20 PeICUMd,
npomexaoue2o 8 HeCKOIbKUX NApallelbHo padbomarowux IuHUsAX, npedcmaesiena noo OyKeol

—/ P B Uyon * €OS@rion B 13- Upo
SHOM PHOM
B) luopn == — (7)) tuopn =
Q N \/§ E UHOM g \/§ i 0;95 % UHOM " COSPyom
1A 3.B
2.b 4.T

Bonpoc 29. Ha pucynke npedcmasnen caedyiowuii cnocod pe3epeuposanis

3JzeKmp0ycmaH060K
OCHOBHOWM 00BEKT
— *~—
Pe3epsHbli 00bEKT
1. Pa3znensHOE 3. IlocnemoBaTeabHOE
2. [NapannenbHoe 4. O6ee

Bonpoc 30. Benuuuna yoaprnozo moka K3 6 éemsu acunxponnozo dsucamens (Kyo = 1,6) npu
HA4anbHOM Oelicmayloujem 3HaveHuu nepuooudeckou cocmasnsarouet moka K3, pasnom 13,9
KA, cocmagénsem

1. 22,24 kA 3.44,48 xA

2.31,36 kA 4. 15,77 kA




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1
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BapuanT Ne 2

Bonpoc 1. Dnexmpuueckas cmanyusi Kak COBOKYNHOCMb YCMAHOB0K, 000pY008aAHUS U
annapamypbi UCNONb3Yemcsi HeNOCPEOCMBEHHO Ols

1. Pacnipenenenns snexrposnepruu 3. Hepeﬂaqn QJICKTPOIHCPI N

2. IIpon3BOJCTBA ANEKTPOIHEPTHU 4. HakoneHust 3J€KTpOIHEPTrUu

Bonpoc 2. Ceouicmeo npoekmupyemou 21eKmpoyCcmano8Kuy, 3aKaouarueecs 8 NPUMeHeHUU
02PAHUYEHHO20 YUCIA MUNOBBIX CXeM U NO36OJIAIOUee CYUEeCMBeHHO CHU3UMb 3ampamsl HA
NpPOeKmMupo8aHue u IKCIYamayuio, Hazvleaemcs

1. YuudpunuposaasocTs 3. Y100CTBO dKCILTyaTaIluu

2. DKOHOMHUYHOCTH 4. Texunyeckas TiOKOCTh

Bonpoc 3. B coomeemcmeuu ¢ FOCT 2.702-75 (2000) ECK]/[ «IIpasuna evinonnenus
NEKMPULECKUX CXeM», CXeMa, onpeoesitods OCHO8HbIE (PYHKYUOHATbHbIE YACTNU U30ENUs,
UX HA3HAYeHUe U QYHKYUOHAIbHBLE 83AUMOCEA3U, HA3bIBACHICS

1. CtpykTypHOii 3. [IpuHUIMNHATBHON

2. OyHKIIMOHAJIBHOU 4. O0weit

Bonpoc 4. Ilpu npoexmuposanuu cxemvl npUcoeouHenuss NOOCMAaHYyUuU K IHepeocucmeme He
peuwiaemcs 3a0aya

1. BeiOopa HomuHaIbHBIX HanpsbkeHuit JIDIT | 3. Beibopa BHYTpeHHUX cXeMOOOpa3yroIux 1

JUISI CBSI3U C CUCTEMOM BCIIOMOTaTCJIbHBIX 39JICMCHTOB

2. Boibopa xonudectBa u HanpasieHus JIDII | 4. Pacnpenenenus 3IeKTpUYECKUX Harpy30K
JUISL CBSI3U C CUCTEMOU Mexay PY pasHbIX HanpssKeHUM

Bonpoc 5. Iloocmanyuu, nonyuarowue numanue no oonot unu ogym JISI om oonoii unu 08yx

eonoeuwix I1C npu ycnosuu, ymo no smum JIDI1 ocywecmensemces numanue u opyeux
noocmanyuil, Ha3vl8aAOMCs

1. TynukoBbIMH 3. [IpoxoaHpIMH

2. OTBETBUTENbHBIMHU 4. Y310BBIMHA




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

Bonpoc 6. Iloocmanyusi Ne 10 no muny énewinell césasu ¢ Opyeumu 00vbexmamu s6/s1emcs.

nci

1. TynukoBas

3. [Ipoxoanas

2. OTBeTBUTENbHAA

4. V3noBas

Bonpoc 7. Pexcum pabomol, npu Komopom ONUMenbHOCHb HAX0HCOeHUss 000pY008aHUsA

NEeKMPOYCMAHOBKU NOO MOKOM 00CMAMOYHA OJisi O0OCMUMNCEHUsL 000PYO08aAHUEM

3Jzel<mp0ycmaH06K0ﬁ ycmaﬂoeuemeﬁc;l memnepamypbl, HA3bl6AENICA

1. KpaTKkoBpeMeHHBIN pexUM

3. IIoBTOpHO-KPaTKOBPEMEHHBIN PEXUM

2. I1po1oKUTENbHBIN PEKUM

4. Ilepemexarouiics pexum

BOI’ZpOC 8. B cenvckoul mecmuocmu u O opearuzayuu yeHmpoes numanus cemell HU3K020

HANPAANCEHUA NPUMEHAIOMCA dNeKmpudecKkue cemu ¢ HOMURATbHbIM HANPANCEHUEM

1.60-110 kB

3.6-10xB

2.15-35 xB

4.0,4-10 xB

Bonpoc 9. Cumeon «P», pacnonoscennviii 6 Hauane 6yK8eHHO-YUPDPOB8020 0O03HAYEHUS.
CUN08020 MPAHCHOPMaAmopa, o3Havaem Haauyue

1. YerpoiicTBa peryiMpoBaHus HAPSIKEHUS
IO/ HArpy3KOH

3. YcrpoiicTBa nepekiitoyeHus oe3
BO3OYKICHUS

2. PacuieruieHHOM 0OMOTKH HU3IIIETO
HaIpsHKEHUS

4. PacieruieHHOH 0OMOTKH BBICIIIETO
HaIpsHKEHUS

Bonpoc 10. /[na ceazu 08yx PY 110 u 330 kB u oonoco PY 6 kB ciedyem npumensimo

1. JIByxoOMOTOUHBIH TpaHchopmaTop

3. TpexoOMOTOUHBI aBTOTpaHchOpMaTop

2. TpanchopmaTop ¢ pacmierieHHOH
00OMOTKOM

4. TpexoOMOTOYHBIN TpaHCHOPMATOP




®OHJ] OILEHOYHBIX CPEJICTB JUIA ATTECTAIIMM 1O JUCLUTUIMHE

«TPOEKTHPOBAHUE

3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME

MOZYJI)) OCHOBHOM ITPO®ECCHUOHAJIBHOM OBPA3OBATEJIBHOM ITPOIPAMMbBI

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

BBICHIET'O

16

Bonpoc 11. Tunosas cxema pacnpedenumenvroco ycmpoicmea 110 kB, uzobpasicennasn Ha

unmocmpayuu, coenacko cmanoapmam opearnusayuu PCK EDC umeem obo3nauerue

1

Oz Q
|

o1

SRS

:

1. «<3H» bnok (muaMA-TpanchopmaTop) ¢
BBIKJIFOUATEIIEM

3. «5SH» MOCTHK ¢ BBIKITIOUATEISIMA B LIEMAX
JIMHUM U PEMOHTHOM NIEPEMBIYKON CO
CTOPOHBI JINHUU

2. «4H» JIBa 6510Ka ¢ BBIKJIIOYATESIMH U
HEAaBTOMATUYECKON MTEPEMBIYKON CO CTOPOHBI
JIMHUU

4. «5AH» MocTHK ¢ BBIKITIOYATEISIMA B
LeTsiX TpaHCGOPMaTOPOB M PEMOHTHOM
MEPEMBIUYKON CO CTOPOHBI TPaHC(HOPMATOPOB

Bonpoc 12. Kpamkospemennwvim pexcumom pabomul 31eKmpooo0opy008anus 8 Cemsx ¢

Zﬂyx03a3€MJl€HH012 HeﬁmpaﬂblO AenAemci

1. HopmanbHblit

3. ABapuiiHblit

2. [locneaBapuitHbIi

4. PeMOHTHBIH

Bonpoc 13. Ceoticmeom anekmpoycmano8ku coxpansims pabomocnocoonoe cocmostue 00

HacmynjieHus npede/szozo COCMOAHUA npu yCmaHOGJleHHOﬁ cucmeme mexHu4ecKkozco

O6Cﬂy3fCM6aHu}l u pemorma, Ha3vleaemcs

1. Be3oTka3HoCTh

3. CoxpaHsieMOCTh

2. JIonrOBEYHOCTh

4. PaboToCIiocoOHOCTh

Bonpoc 14. Obvexmom, komopomy HeobXo0umo obecneyums 3auumy om npamvix yoapos

MOJIHUU, A6AAEMCA

1. [Moacrannus 35 kB ¢ Tpanchopmaropamu
eIMHUYHOU MOITHOCTRIO 1,6 MBA

3. OPY noxcranmuu 35 kB npu uncie
IPO30BBIX 4acOB, paBHOM 30

2. 3nanue 3PY 35 kB B paitone ¢ unciom
IPO30BBIX YaCOB, paBHOM 15

4. Otkpsitas noacranuusa 220 kB Ha
IJIOIIAJIKE C SKBUBAJIEHTHBIM YEIbHBIM
conpotusienue zemsn 6osee 2000 Om-m npu
YHUCJIe TPO30BBIX YacOB, paBHOM 15




®OHJ] OILEHOYHBIX CPEJICTB JUIA ATTECTAIIMM 1O JUCLUTUIMHE

«TPOEKTHPOBAHUE

3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME

MOZYJI)) OCHOBHOM ITPO®ECCHUOHAJIBHOM OBPA3OBATEJIBHOM ITPOIPAMMbBI

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

BBICHIET'O
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Bonpoc 15. Tunom epynma ¢ HaumeHbWUM 3HAYEHUEM YOETbHbIM CONPOMUGIEeHUEM Npu

HOPMAJIbHBbLX YCIOBUAX ABTIAAEMCA

1. Yepnozem

3. Topd

2. Ilecok

4. CyrinmHok

Bonpoc 16. Tunosou cxemoti pacnpederumenvroco ycmpovcmaa 110 kB, komopyio

HeoOX00UMO UCHONb308AMb 8 CIYUde NPOXOOHOU NOOCMAHYUY, NOOKTIOYEHHOU 8 PACCeUK)
JIUHUU C 8AIACHBIM CUCTEMHBIM NEePEeMmOKOM, A6IAeMmcs cxema

1. «4H» JIBa 610Ka C BRIKIIOYATEIISIMA U
HEaBTOMATUYECKON MEPEMBIYKOM CO CTOPOHBI
JIUHUN

3. «5AH» MoOCTHK ¢ BBIKJIIOUATEISIMU B
HEMIX TPaHCPOPMATOPOB U PEMOHTHOM
MIEPEMBIUYKOM CO CTOPOHBI TpaHC(HOPMATOPOB

2. «5SH» MocTHK ¢ BBIKITIOYATEISIMU B LEIIX
JIMHUAW U PEMOHTHOM ITEPEMBIYKON CO
CTOPOHBI IUHUU

4. «6» 3aX0I-BBIXO]

Bonpoc 17. Kommymayuonnvle annapamsi OMHOCAMCA K Cle0yiouemy muny 371eMeHmos

2IIABHOU CXembl

1. BayTtpennue cxemoo0pasymoliue

3. BHYTpeHHI/Ie BCIIOMOI'aTCIIbHBIC

2. Bueurame

4. OTCYTCTBYIOT Ha IJIaBHOM CXEMe

Bonpoc 18. Tunom oxnasxcoenus, npumensemvin 6 mpancgopmamope T/[TH-25000/110,

Aensemci

1. IlpuHyauTeNnbHAS UUPKYISALAS BO3AYXaA U
MacJla ¢ HeHaNpaBICHHBIM IIOTOKOM Macia

3. [IpunyauTenpHas HUPKYISILMS BOJBI U
MacJla ¢ HeHaNpaBJICHHBIM IOTOKOM Macia

2. EcTecTBeHHast LUPKYJIALMS BO31yXa U
Macia

4. ITpunynuTenbHast HUPKYJSIIUS BO3AYyXa U
€CTECTBEHHAsl IUPKYJISALUS Maclia

Bonpoc 19. Cymmapnuvie nomepu snepauu cunogozo mpancgopmamopa TMI-1000 3a 8 uacos

pabomol ¢ NOCMOAHKOU Hacpy3Kol cocmasunu 79,24 kBmu npu nacnopmmusix nomepsx

KOPOMKO020 3amblKanus u xoaiocmoeo xooa 10,5 kBm u 1,4 kBm coomeemcmaenno.

Kospppuyuenm 3aepysku mpancghopmamopa cocmasusin

1.1,2

3.0,6

2.05

4.09

Bonpoc 20. Ilpedenvnas oanvhocme aunuu 330 kB npu KII/[, pasnom 0,9, cocmasnsem

1. 2200 xm

3. 700 xm

2.300 xm

4. 1200 xkm
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Bonpoc 21. [lomepu 6 JIDII npu HeuzsmerHOU nepedasaemor MOWHOCIU U NPEeHeOPeNCUMO

MAbIM UBMEHEeHUeM CONPOMUBIeHUs TuHUY npu yeeaudenuu Hanpsaxcenus ¢ 110 kB oo 220 kB

1. Ymenbmarcs B 10 pa3 3. Ymenbiarcs B 4 pa3a

2. YBenuuarcs B 10 pas 4. YBenuuarcs B 2 pasza

BOI’ZpOC 22. Cnocobom OZPAHUYECHUS MOKOB8 KOPONKO20 3AMbIKARUA, OCYWECMEIIAEMbIM 6
HOPMAJIbHOM pedncume ¢ noOMOouLblo CEKYUOHHRbLX UU JUHEUHBIX 8bIKIOYamenel MOULHBLX
npucoe@uHeHuﬁ OJIEKMPOYCMAHOBOK, ABNAENICA

1. CranmonapHoe AelIeHUE CeTH 3. CxeMHbI€ penieHust

2. BcTaBKHM TOCTOSSHHOTO TOKA 4. ABTOMaTHYECKOE JICJIEHUE CETU

Bonpoc 23. B naubonee cospemenHblx bIKII0UaAmesix 0is cemell cCpeonHe20 HanpsidiceHus
eauieHue oyau 0Cyuwecmsiiencs

1. Maciom 3. Dierasom

2. Bakyymom 4. Boznyxom

Bonpoc 24. Ha pucynke npedcmagnen 8biCOKO80IbMHbLU PA3beOUHUMENb MUnd

1. ITonymanTorpadgHoTo 3. BeprukansHo-pyOsiero

2. Kagaromerocs 4. T'opU30HTAIBHO-TTIOBOPOTHOTO

Bonpoc 25. Haubonvuieii snekmpuueckoti npoYHOCmMbio U3 NPeoCcmasieHHblX
OUINEKMPUUECKUX CPed KOMMYMAYUOHHBIX annapamos oonadaem

1. TpanchopmaropHoe macio 3. Bo3ayx

2. Dnera3 4. Bakyym




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
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Bonpoc 26. K 0ocmouncmeam KOMIIEKMHO20 pAChpedeumenbHo20 YCmpoucmed ¢
971€2a3060U U30AAYUEU OMHOCUMCS

1. Hanuuue BBIKAaTHOTO MEXaHU3Ma IS 3. Ob6ecnieunBaeT 3KOHOMUIO IPOCTPAHCTBA 32

CO3/IaHUS BUJIUMOTO pa3phiBa CYET OJIHOCTOPOHHET0 OOCITYKHUBaHUS

2. OTCcyTCTBYET pa3/ieiicHue Ha OTCEKU 4. 3HauuTEeIHPHOEC YMEHBIIIEHHUE TPeOyeMOoit
IJI01AIN

Bonpoc 27. Kpumepuem v160pa uzmepumenbHulx mpanc@opmamopos Hanpsaicenus

A6HAemcsl
1. HOMUHAJIBHBIN TOK 3. TOK YTSKEJICHHOTO peXuMa
2. YPOBHEHb U30JSILIUU 4. TepMuyecKasi CTOMKOCTh

Bonpoc 28. @opmyna, npeonasnauennas 01a paciema moxka HOpMAIbHO20 PeHCUMA
npomexaowezo 8 yenu 2eHepamopa, npeocmasieHa noo Oykeol

P TN Sﬂarp
A I _ HOM @ I —
Q PP VB Uyon * €OS@rion ) oo n- V3 - Ugon
o SHoM > e PHOM
Tyopn = ——— Tuopr =
(\E) = \/§ E UHOM @ e \/§ . 0;95 K UHOM " COSPyom
1A 3.B
2.b 4.T

Bonpoc 29. Ha pucynke npeocmasnen ciedyrowuti cnocob pezepeupoeanuis

INEKMPOYCMAHOBOK
OCHOBHbIEe 3M1eMeHThI
PGSQDB Hble 31eMEHTLI

1. PazgenbHoe 3. Kackagnoe

2. [NapannenbHoe 4. OGee

Bonpoc 30. Beauuuna yoapnozo moka K3 na npucoeounenuu 6mopuiHo20 HanpaiceHus
noocmanyuu (Kyo = 1,85) npu nauanvnom oeticmeyowjem 3HaveHUuU nepuooudecKol
cocmasnaowei moxka K3, pasnom 5,1 kA, cocmaeénsiem

1. 18,87 kA 3. 13,30 kA

2. 6,69 KA 4.9,43 kA




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
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Bapuant Ne 3

Bonpoc 1. Omoenvuvuii npeomem (Mawuna, annapam, npo8OOHUK) 6 COCMABE DIeKMPULECKOU
CMAaHYUU KAk MexHUYecKoll CUCeMbl C UepapxuyecKkol CmpyKmypoll a61aemcs.

1. DnemenTom 3. ®parmeHTOM

2. llopcucremoi 4. OYHKIMOHAIBHBIM OOBEKTOM

Bonpoc 2. Csoticmeo npoexmupyemoii 31eKmpoycmanosKu, 3aKiouaroujeecs 8 ChoCoOHOCmu
NPUCNOCOONICHUS K UBMEHAIOWUMCS YCILOBUAM PAOOMbl NPU NIAHOBbIX U ABAPULIHO-
80CCMAHOBUMENbHBIX PEMOHMAX, PACUUPEHUU, PEKOHCMPYKYUU U UCHbIMAHUSX, HA3bI8AEMCSL

1. Yuuduuuposannocts 3. Texaudeckas THOKOCTh

2. KoMnakTHOCTE 4. HaneXHOCTh

Bonpoc 3. B coomeemcmeuu ¢ FOCT 2.702-75 (2000) ECK]/[ «IIpasuna evinonnenus
NEKMPULECKUX CXeM», CXeMa, onpeoessitowds COCMAagHble 4acmu KOMNJLeKca U COeOUHeHUs.
ux medsicoy cobotl Ha mecme IKCNILYAMAYUU, HA3bLBAENCSL

1. CtpykTypHOii 3. [IpuHUIMNHATBHON

2. OyHKIIMOHAJIBHOU 4. O0weit

Bonpoc 4. Cmpykmyphas cxema snekmpudeckoul uacmu 21eKmpocmanyuu onpeoensem

1. Pacnpenenenue reHepatopoB Mexay PY 3. COBOKYITHOCTh BHEITHHUX TIOIKITIOYCHHIHA
Pa3HBIX HAIPSKEHUH U BBIIIOJHEHUE PV u otHOCHUTENBHOE pacIIONOKEHHUE
JIEKTPOMAarHUTHBIX CBA3EH MEX1Y HUMU COCTaBHBIX YacTen

2. [lonHe1ii cocTtas 3nemeHTOB PY pa3Hbix 4. Tun UCTIOJIHEHUS TOKOBEAYIINX

HaIpPSDKEHNH U I€TaIbHOE MPEICTABIEHUE O | KOMIIOHEHTOB PY BBICOKOr0 HanpsiKeHHUs
MPUHIMIAX UX paOOThI

Bonpoc 5. Iloocmanyuu, nonyuarowue numanue noaydarouue nUmManue om 08yx Opyaux
NOOCMAaHYuUll cemu, «8pe3anuviey 8 TUHUIO (Ul auHuu), coeounsowyio oanusie I1C,
HA3b18a10MCA

1. TynukoBbIMH 3. I[IpoxoaHbIMH

2. OTBETBUTENbHBIMHU 4. Y310B6IMHA




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

Bonpoc 6. Iloocmanyus Ne 6 no muny enewnetl cés3u ¢ opyaumu 00beKmamu s161semcsi

nca

fc1

1. TynukoBas 3. IIpoxonHas

2. OTBeTBUTENbHAA 4. Y3aoBas

Bonpoc 7. Pexcum pabomol, npu Komopom ONUmMenbHOCHb HAX0HCOeHUss 000pY008aHUsA
NEeKMPOYCMAHOBKU NOO MOKOM He00CMamoyHa 05 00CMUdICeHUs 060py0osanuem
INEKMPOYCMAHOBKU YCMAHOBUBULELICS. MeMNepamypbl, d 8 NOCAeOVIOWUIL Nepuoo Hy1eou
Hazpy3Ku 060py0osanue He ycnesaem oXaiaoumuscs 00 memMnepamypbl OKpyicaouel cpeovl 00
cnedyrowezo 8KI0Ye s, Ha3bl8aemcs

1. KpatkoBpeMeHHBIN peKuM 3. IIoBTOpHO-KPATKOBPEMEHHBIN PEKIM

2. IIpoTOIKUTENBHBIN PEKUM 4. Ilepemesxaronuics pexxum

Bonpoc 8. B 2opodax u na npomviuiienHbIX npeonpusimusax NPUMeHAI0Mcs 21eKmpuiecKue
cemu ¢ HOMUHANbHLIM HANPAXCEHUEM

1.60-110 kB 3.6-10xB

2.15-35xB 4.0,4-10 xB

Bonpoc 9. Cumson «Hy, pacnonosicennviil 6 Hauane 6yK8eHHO-YUppoeo2o 0bo3nauenus
CUN068020 MpaHcghopmamopa, o3Havaem Haludue

1. PaciiennieHHO 0OMOTKHY BBICIIIETO 3. YcrpoiicTBa nepekatoueHus 6e3
HANPsSHKEHUS BO3OYKICHUS

2. PacmienieHHOW 0OMOTKH HUBIIETO 4. YcTpoiicTBa peryaupoBaHus HaPsHKEHUs
HAITPsXKCHU A o HAarpy3kou

Bonpoc 10. [{na oepanuuenus moxoe K3 u ykpynnenus npucoeouHenui ciedyem npumeHsms

1. IByx0OMOTOUYHBIH 3. TpancdopmaTop Toka

2. ABToTpanchopmarop 4. Tparcdopmarop ¢ paciierieHHON
00MOTKO




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
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Bonpoc 11. Tunosas cxema pacnpedenumenvroco ycmpoicmea 110 kB, uzobpasicennasn Ha
unmocmpayuu, coenacko cmanoapmam opearnusayuu PCK EDC umeem obo3nauerue

1. Ne110-12 «Onna pabouas, 3. Ne110-13H «/IBe paGoune u o0xoaHas
CEKIIMOHUPOBAHHAsS BBIKIIIOYATEIIEM, CHCTEMBI IINH»
00XO0THasi CUCTEMBI ILIUH

2. Ne110-13 «/IBe paboune cucTeMBbI IIHUH» 4. Ne110-12H «Opnna pabouas,
CEKLIMOHUPOBAHHAs BBIKJIIOUATENIAMU, U
00XO/Hasi CUCTEMBI IIMH C MOJKII0YEHUEM
TpaHC(HOPMATOPOB K CEKIIHUSIM Uepe3
pa3BUIIKY BBIKIIIOUATENIEH»

Bonpoc 12. Buibop snexkmpoobopyoosaniis onpeoensiem pexcum pabomol

1. HopmanbHblit 3. ABapuiiHblit

2. TlocneaBapuiiHbIil 4. PeMOHTHBIN

Bonpoc 13. Ceoticmeom 21eKkmpoycmano8Ku COXpaHsams 80 6peMenu CnoCcOOHOCb
8bINOIHAMb Mpebyembvle QYHKYUU 8 3A0AHHBIX PEHCUMAX NPUMEHEHUS], MEXHUYECKO20
00CIYHCUBAHUSA, XPAHEHUS U MPAHCNOPMUPOBAHUS, HA3bIBAETCS]

1. be3oTka3HOCTh 3. CoxpaHsieMOCTh

2. 1onroBEYHOCTh 4. HapgexxHOCTh




®OHJ] OILEHOYHBIX CPEJICTB JUIA ATTECTAIIMM 1O JUCLUTUIMHE

«TPOEKTHPOBAHUE

3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME

MOZYJI)) OCHOBHOM ITPO®ECCHUOHAJIBHOM OBPA3OBATEJIBHOM ITPOIPAMMbBI

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

BBICHIET'O

Bonpoc 14. B kauecmee ecmecmeenHvlx MOIHUENPUEMHUKOE U3 KOHCIPYKMUGHBIX JJIeMEHMO08
30AHULL U COOPYAHCEHUL MOSYM PACCMAMPUBAMBCS

1. TonpkO MeTAIIIMYECKHE KOHCTPYKLIUN
KpbIlU (hepMbl, COEIMHEHHAs MEX1y cOO0M
CTaJIbHasl apMarypa

3. ToIbKO TEXHOJIOTHYCCKHE METATUTHICCKHIEC
TpyOBI ¥ pe3epBYyaphl, BHIMOTHEHHBIC U3
MeETaJjljia TOJIIIUHON He MeHee 2,5 MM

2. ToJbKO METAJUITMYECKHE DIIEMEHTHI THUTIA
BOJOCTOYHBIX TPYO

4. JTroOble dIEMEHTHI U3 MNEPECUYUCIICHHBIX

Bonpoc 15. Ocroeuvim napamempom, xapakmepusyrowum cocmosinue 3Y (3azemusarowezo

YCmpoucmaea), He a61s1emcs

1. HanpspxkeHne npuKOCHOBEHUS

3. [llaroBoe HanpsiKeHHEe

2. Conporusinenue 3Y

4. Hampspkenue Ha 3Y npu CTEKaHUU TOKA Ha
3eMJII0

Bonpoc 16. Tunosou cxemoti pacnpederumenvroco ycmpovicmaa 110 kB, komopyio

HeoOX00UMO UCHONb308AMb HA NOOCMAHYUU C OOHUM MPAHCHOPMAMOPOM U O8YM JTUHUAMU,

Aenslemcs cxema

1. «4H» JIBa G110Ka ¢ BBIKJIIFOYATEIISIMHA U
HEaBTOMATUUYECKON MEPEMBIYKOM CO CTOPOHBI
JIUHUN

3. «5AH» MocCTHK ¢ BBIKIIFOYATEISIMU B LEAX
TpaHCc(HOPMATOPOB U PEMOHTHOM MEPEMBIYKON CO
CTOPOHBI TpaHC(HOPMATOPOB

2. «5H» MOCTHK ¢ BBIKIIIOYATEISIMH B LIEMSX
JINHUU U PEMOHTHOM ITEPEMBIYKOU CO
CTOPOHBI IMHUU

4. «6» 3aX0I1-BBIXO

Bonpoc 17. Ocpanuuumenu nepenanpsiceHutl OMHOCAMCA K CLe0yIoujemy muny 31eMeHmos

2NIABHOU CXeMbl

1. BuyTtpennue cxemooOpasymolne

3. BayrpenHue BcioMoraTesibHbIe

2. Bueurame

4. OTCYTCTBYIOT Ha IJIaBHOM CXeMe

Bonpoc 18. Tunom oxnasicoenus, npumensemvim 6 mpancgopmamope AT/[L[TH-

250000/500/110, siensaemca

1. IlpuHyauTeNnbHAS UPKYISALAS BO3AyXa U
MacJia ¢ HeHalpaBJICHHBIM IIOTOKOM Macia

3. [IpuHyauTeNnbHAS UUPKYISALAS BO3AYXa U
MacJla ¢ HeHaNpaBJICHHBIM IOTOKOM Macia

2. EcTecTBeHHasi LUPKYJIALMS BO31yXa U
Mmacia

4. EcTecTBEHHOE BO3AYLIHOE IIPH
3alUIIIEHHOM HCTIOJIHEHUH
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Bonpoc 19. B meuenue 6 uacos pabomet mpancgopmamop TMI-250 6win 3aepyscen na 60%
om ceoeli HOMUHAILHOU MowHocmu. I[lacnopmHvie nomepu KOpOMKO20 3AMbIKAHUS U
xonocmoeo xooa pasuvl 3700 Bm u 530 Bm coomeemcmeenno. Cymmaphvie nomepu sHepeuu
8 mpancgopmamope 3a 3mo 8pems COCMAsIAIm

1.13,85 3.16,5

2.12,06 4. 25,38

Bonpoc 20. Ilpedenvras oanonocme aunuu 110 kB npu KII/[, pasnom 0,9, cocmasnsem

1.25 km 3.130 km

2. 80 km 4. 400 xm

Bonpoc 21. [lomepu 6 JIDII npu HeusmenHOU nepedasaemori MOWHOCMU U NPEeHeOPeHCUMO
MAbIM USMEHEeHUeM CONPOMUGIeHUs TUHUU npu yeeauuenuu nanpsaxcenus ¢ 10 kB 0o 35 kB

1. Ymenspmiaresa B 3,5 paza 3. Ymensbmiares B 12,25 pa3

2. YBenuuarcs B 10 pa3 4. Ymenbuiarcs B 14 pa3

BOI’ZpOC 22. Cnocobom 0Z2PARUYECHUA MOKOB8 KOPONIKO2O0 3AMbIKAHUA, NPDUHUMAEMBIM HA
cmaouu npoeKmupoearusl MOUHbLX aﬂekmpocmaHuud u cxem paseumust cemell NOBbIUEHHO20
HANDAINCEHUA, ABTIAENICA

1. CraunoHnapHoe JieleHHUE CETH 3. CxeMHbI€ peleHus

2. BcTaBku IOCTOSIHHOTO TOKA 4. ABTOMaTHYECKOE JACIICHHUC CCTU

Bonpoc 23. Komnaexmmnoe pacnpedenumenvroe ycmpoticmeo muna KPY3 umeem uzonayuio

1. T'azoBy1O 3. Bo3gymnyto

2. BakyymHym0 4. ManoMacIsiHyro




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO

OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

Bonpoc 24. Ha pucynke npedcmasiien 8blcOKO8OIbMHbIL PA3ZbeOUHUMENb MUnd

1. [TonynantorpadHoro

3. BepTukanbHO-pyoOsiiero

2. Kauaromerocs

4. I'opn30HTAIEHO-TIOBOPOTHOTO

Bonpoc 25. B koncmpykyuu KOMNIeKmubIX pacnpeoeumenbHulx YCmpoucme omcymcmeyem

1. JIuneiinbi (kaOeabHBIN) OTCEK

3. PenelHbBIA OTCEK BCIOMOTraTeIbHEIX LEMEH

2. Orcek cOOpPHBIX IINUH

4. OTcek MarHUTHOTO PKpaHa

Bonpoc 26. Onexmpoycmanoeka, npeonasnauennas 0is npuema u pacnpeoeieHus

INIEKMPOIHEPCUU U codepofcau;aﬂ annapamibsl, WUHbL U 6CNOMO2AIME/IbHbLE ycmpoﬁcmea,

Ha3s3vleaemcs

1. DnexTpudeckasi CTaHIIUS

3. KoMIutexkTHas OIIMHOBKA

2. PacnipennenutenbHOE YCTPOMCTBO

4. YCTpONCTBO AYTOBOM 3aIUTHI

Bonpoc 27. He mpebytom npoeepku Ha 21eKmpOoOUHAMUYECKYIO CIOUKOCTb

1. BEICOKOBOJIETHBIE Pa3bCANHUTCIIN

3. ABTOTpaHchopMaTopsl

2. Tpancgopmaropsl Toka

4. TpancgopmaTopbl HaAPSKEHUS




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1
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Bonpoc 28. @opmyna, npeonaznauennas ons paciema moKa HOpMaibHO20 PeXCumd,
npomexarwe20 8 yenu mparcpopmamopa, npeocmasiena noo O6yKeot
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Bonpoc 29. Cnocobom exntouenus pesepsa, npedycmampusarouum 6KII0YeHUe Pe3ePEHbIX
I1eMEeHMO8 MOJLKO NOCIe OMKA3Ad OCHOBHYIX, ABIAEMCS

1. OOmiee 3. 3amelenue

2. [lapannenbHoe 4. IlocTosiHHOE

Bonpoc 30. Benuuuna yoaprnozo moka K3 3a kabenvrou aunueti 10 kB (Kyo = 1,4) npu
HAYAIbHOM OelcmeyioweM 3Hadvenuu nepuooudeckol cocmasasiowetl moxka K3, pasnom 21,4
KA, cocmagénsem

1. 29,96 kA 3.21,24 xA

2.42,24 xA 4.59,92 kA




®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
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[Tpunoxenne Ne 2
THUIIOBBIE 3AJAHUSA U KOHTPOJIBHBIE BOITPOCHI 110 IABOPATOPHBIM
PABOTAM

JlaGoparopHas pabora Ne 1

«M3ydeHne cXxeM paclpeleIuTeNbHbIX YCTPOUCTB C OJJHOM HECEKIIMOHUPOBAHHON CUCTEMOM
COOPHBIX IIHUH»
3aganue no JaboparopHoil pabote: [IproOpeTeHne HaBBIKOB MOCTPOEHUS SJICKTPUUYECKON
IPUHIUIINAIBHON CXEMBbl W BBIIIOJHEHMS OIEPATHBHBIX IEPEKIIOYEHUN B PacIpelelUTEIbHbIX
YCTPOMCTBAX IO CX€MaM C OJHOM HECEKLMOHUPOBAHHOW CUCTEMOM WIMH. M3ydeHue KOHCTpYyKIMH,
Ha3HAUEHMs, CcocTaBa M INPUHOMUNA COOPKHM pacHpeleNUTENbHbIX YCTPOHCTB €  OAHOM
HECEKIIMOHUPOBAHHOW CUCTEMON COOPHBIX ILIUH.
KoHTposbHBIE BOIIPOCHL:
1. Cxema pacnpeaenuTeabHOTr0 YCTPOUCTBA C OAHOM HECEKIIMOHUPOBAHHON CUCTEMON COOPHBIX
IIMH: BUJ, 00JIaCTh IPUMEHEHUs, IPEUMYIIECTBA U HEJJOCTATKH.
2. IlepcnexTuBbl pacIIupeHust pacnpenenIuTeNnbHOro YCTpOHCTBA c OJIHOM
HECEKIIMOHMPOBAHHON CUCTEMOM COOPHBIX LIMH.
3. KaxoBrI neiicTBHs epcoHana Ha MECTe MePEKITIOYSHHIA?
4. TlocnenoBaTeabHOCTh JAECHCTBUI ONEpaTMBHOIO MEPCOHANa NMpH: BBIBOJAE BHIKIIOYATENS B

PEMOHT, BBOJAC BBIKIIFOYATCIIA B pa60Ty, OTKJIFOUCHUSA T'CHCPATOPA, BKIIFOUCHUS T'CHEPATOPA.

JlaGoparopHast pabora Ne 2

«3yueHne pacupeaenuTeabHbIX YCTPOHUCTB MO cXxeMe «OJIOK JIMHUSA-TpaHchopmarop»

3ananue mo snabopatopHoii pabdote: [IpuoOpeTeHrne HABBIKOB MOCTPOCHHS ANEKTPUUYECKOM
MPUHIUIIAAIBLHON CXEMbl M BBIIOJHEHHS OMNEPATUBHBIX MEPEKIIOUEHU B pacipenenuTeIbHbIX
YCTPOMCTBAX IO CXE€MaM <«JBa OJIOKa C BBIKIIOYATEISIMA W HEABTOMATHYECKOW IMEPEMBIYKON CO
CTOPOHBI JIMHUN). I/I3y11eH1/Ie KOHCTPYKIHWHK, Ha3HA4YCHHA, COCTaBa U IIPUHIOUIIA C60pKI/I
pacrpeeTuTeNbHBIX YCTPOMCTB ¢ OTHON HECEKIIMOHUPOBAHHON CUCTEMOM COOPHBIX IIHUH

KoHTtposbHbIe BOIPOCHI:

1. Cxema pacmpenenuTeNIbHOTO YCTPONCTBA € JABYMsI OJIOKAaMH C BBIKIIOYATETSIMA U
HEaBTOMATUYECKOM MEepEeMBIYKON CO CTOPOHBI IMHUU: BUJ, 00JIACTh PUMEHEHHUSI, IPEUMYIIIECTBA U
HEJIOCTATKHU.

2. IlepcieKTHBBI pacIIMpPEHMsI JAHHOTO PaclpeesInTENbHOIO YCTPOHUCTBA.

3. KakoBbI A€CTBHS NIEpCcOHAIa HA MECTE MEPEKITIOUCHUIN?
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4. TlocnenoBaTeNbHOCTh JIEHCTBUM  ONEPATUBHOIO IEPCOHANA IPU  ONEPAaTUBHBIX

MEPEKIIIOUEHUSX, POBOJUMBIX B IaHHOM 1TabopaTopHOit paborte.

JlaGoparopHasa pabora Ne 3

«M3yueHne pacupenenuTeNbHbIX YCTPOHCTB IO CXEME «MOCTHK C BBIKJIIOYATEIEM B
HEepEeMBbIUKE U OTJCIUTENAMH B LIENAX TPaHC(HOPMATOPOB»

3aganue no JaboparopHoil pabote: [IproOpeTeHne HaBBIKOB MOCTPOEHUS SJICKTPUUYECKON
IPUHLMIIAAIBHOW CXEMbl U BBIIOJHEHUS OMNEPATUBHBIX IEPEKIIIOUEHUN B pacHpelesIUTEIbHBIX
YCTPOMCTBAX MO CXEME «MOCTHK C BBIKJIIOYATENIEM B MEPEMBIYKE U OTACIUTENSIMM B LIEMAX
TpaHc(hOpMaTOPOB», U3YUEHUE KOHCTPYKLIMHU, HA3HAUYEHUs, COCTaBa M MPUHIMNA COOPKU JaHHBIX
pacnpenenuTeNbHbIX YCTPOMCTB.

KoHTposibHBIE BOIIPOCHL:

1. M3ywaemas cxema pacHpeieiIuTeNbHOIO YCTPOMCTBA: BUA, 00JacTb IPUMEHEHUS,
IIPEUMYILECTBA U HEOCTATKHU.

2. IlepcieKTHBBI pacIIMPEHMsI JAHHOTO PaCIPEAEINTEIBHOIO YCTPOUCTBA.

3. KakoBbl 1elicTBUS ITepCOHANA Ha MECTE MEPEKIIOYSHUNH?

4. TlocnenoBaTeNbHOCTh JIEUCTBUM  OMNEPATUBHOIO IEpPCOHAJa MpPU  ONEPAaTUBHBIX

MEPCKIOYCHUAX, TIPOBOANMBIX B JTaHHOM J'Ia60paT0pH0fI pa60Te.

JlaGoparopHast pabora Ne 4

«3yueHne pacupeaenuTeabHbIX YCTPONCTB MO CXEME «3aXO0J] - BHIXO»

3amanue 1o jabopatopHoit padore: IIpuobOpeTeHre HaBBIKOB MOCTPOCHUS DJIEKTPUUECKON
MPUHIIMIIAATIBLHOW CXEMBbl U BBITIONHEHUS OMEPATHUBHBIX MEPEKIIOUEHUN B paclpeeUTeIbHBIX
YCTPOMCTBAX IO CXEME «3aX0]] — BBIXO/I», H3yUeHUE KOHCTPYKIIMHU, HA3HAYCHHsI, COCTaBa U MIPUHIIUIIA
cOOpKH JaHHBIX paclpeaeNuTeIbHbIX YCTPOUCTB.

KoHTposibHBIE BOITPOCHI:

1. H3yuaemass cxeMa pacmpeIeIuTeIbHOTO YCTPOWCTBA: BHUJ, OOJIACTh MPUMEHEHHUS,
MPEUMYIIECTBA U HETOCTATKH.

2. [lepcieKTHBBI pacIIupeHHs JaHHOTO PaclpeeIUTeIbHOT0 YCTPOUCTRA.

3. KakoBbI A€CTBHS TIEpCOHAIa HA MECTE MEPEKITIOUCHUIN?

4. TlocnenoBaTenbHOCTh JEHCTBUH  OMEPATUBHOTO TMEpPCOHANa TPU  ONEPATUBHBIX

MEPEKITIOYEHUSX, POBOUMBIX B IAaHHOM TabOpaTopHO# padorte.
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JlabGopaTopHag pabora Ne 5

«M3yueHune pacnpeneuTeNbHbIX YCTPONUCTB C OJTHOM CEKIIMOHUPOBAHHON CUCTEMOM IIIHH»

3ananue no snabopatopHoil padote: [IpuoOpereHrne HaBBIKOB MOCTPOCHUS AIEKTPUUYECKOM
IPUHLMIIAAIBHOW CXEMBbl U BBIIOJHEHUS ONEPATUBHBIX IEPEKIIOUEHUN B pacHpelesINTEIbHBIX
YCTPOMCTBAX C OJHOW CEKIMOHUPOBAHHOM CHUCTEMOM IIHMH, U3Y4EHHE KOHCTPYKLMH, Ha3HAYCHUS,
COCTaBa M MPUHLIKIA COOPKHU TaHHBIX PACIPEACTUTENbHBIX YCTPOUCTB.

KoHTposibHBIE BOITPOCHI:

1. M3yuaemas cxemMa pacnpelelMTEeIbHOr0 YCTPOMCTBA: BUJ, 00JACTb IPUMEHEHHUS,
[IPEUMYIIECTBA U HEOCTATKHU.

2. IlepcrieKTUBBI pacIMPEHUsl JAHHOTO PACIPEIEIUTENIBHOTO YCTPOKUCTBA.

3. KakoBblI eiicTBUs IEpCOHAIa HA MECTE NEPEKITIOUEHUN?

4. TlocnenoBaTeNbHOCTh JIEUCTBUM  ONEPATUBHOIO IEpPCOHAJA IMPU  ONEPATUBHBIX

MEPEKITFOYCHUSX, POBOUMBIX B JIAHHOU JTaOOpaTOpHO# padorte.

JlaGoparopHas pabora Ne 6

«3yueHme pacnpeenuTeNbHbIX YCTPOUCTB € OJJHOM CEKIIMOHUPOBAHHON BBIKJIIOUATENIEM U
00X0JTHOM cucTeMaMy COOPHBIX LIHHY

3amanue no yaboparopHoit pabote: [IproOpeTeHne HaBBIKOB MOCTPOEHUS JIEKTPUUYECKOM
NPUHIUIINAIBLHON CXEMbl M BBIIOJHEHHS OMNEPATUBHBIX MMEPEKIIOUEHUM B pacipenenuTeIbHbIX
YCTPOMCTBAX C OJIHOM CEKIIMOHUPOBAHHOM BBIKIIFOUATEIEM U OOXOJHON CUCTEeMaMH COOpPHBIX IITUH,
U3Yy4YEeHHE KOHCTPYKIIMM, Ha3HAYEHUS, COCTaBa U MPUHIUNA COOPKH JAHHBIX pacHpeaeUTeIbHbIX
YCTPOMCTB.

KoHTpobHBIE BOPOCHI:

1. M3ywyaemass cxema paclpeieluTeNbHOTO YCTPOMCTBA: BHUJA, O0JIACTh NPUMEHEHUS,
MPEUMYIIECTBA U HETOCTATKH.

2. [lepcrieKTHBBI pacIIupeHHs JaHHOTO PaclpeesIuTENbHOIO YCTPOUCTBA.

3. KaxoBbl 1€HCTBHA NTEPCOHANA HA MECTE NEPEKITIOUECHUN?

4. TlocnenoBaTeNbHOCTh JEHCTBUM  ONEPATUBHOIO IEPCOHANA IMPU  ONEPAaTUBHBIX

MEePEKITIOUEHHUSX, TPOBOIUMBIX B IAaHHOM J1ab0paTopHOi padoTe.

Jlaboparopnas pabora Ne 7

«M3ydyeHue pacnpenenuTeNbHbIX YCTPOMCTB € JABYMs CHCTEeMaMd COOpPHBIX INUH C

INIMHOCOCAMHUTCIIbHBIM BBIK/IIHOYATCIEM»
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3ananue mo yabopatopHoii pabote: [IpuoOpeTeHre HABBIKOB MOCTPOCHHS IICKTPUUYECKOM
NPUHIUITHATIBHON CXEMbl W BBIIOJIHEHHS OINEPATHBHBIX IEPEKIIOYCHUH B PaCIPEIeIUTEIbHBIX
YCTPOMCTBaX C JBYMsI CHCTEMaMH COOpPHBIX IIMH C IIWHOCOCIWHHUTEIBHBIM BBIKIIOYATEICM,
HN3YUCHUC KOHCTPYKIIMHU, HA3HAYCHUSA, COCTaBa U IIPUHIUIIA C60pKI/I AAaHHBIX pacClpCaAcInTCIbHBIX
YCTPOMCTB.

KoHTponbHbIE BOITPOCH:

1. M3ywyaemass cxema paclpeleiIuTEIbHOTO YCTPOHCTBA: BHUJA, O0JACTh NPUMCHEHUS,
npeumMynieCTBa 1 HECJOCTATKH.

2. IlepcrieKTHBBI paclIMPEHUS] JAHHOTO PACTIPEICIUTEIBHOTO YCTPOUCTBA.

3. KakoBbI JICHCTBHS MepcoHalIa Ha MECTE TICPEKITFOUCHHI?

4. TlocnemoBaTenbHOCTh JCHCTBUH  ONEPATUBHOIO TIEPCOHANa TPU  ONEPATUBHBIX

MEPEKITFOUCHUSX, POBOUMBIX B JIAHHOU J1TaOOpaTOpHO# padorte.

JlaGoparopHas padora Ne 8

«M3ydyeHue pacnpenenuTeNbHbIX YCTPOWCTB C JBYMs CHCTEMaMM IIMH M OOXOIHOH ¢
[IMHOCOEINHUTEIIBHBIM U 00XO/IHBIM BBIKIIIOUATEIISIMU

3amanue mo jabopatopHoil padote: IIpuoOpeTeHre HaBBIKOB MOCTPOCHHS DJIEKTPUUECKON
IPUHLMIIAAIBHON CXEMBl U BBINOJHEHUS ONEPAaTHUBHBIX IEPEKIIOUYEHUN B PaCHpEleIINTEIbHBIX
YCTPOMCTBaX C JBYMS CHCTEMaMM IIMH M OOXOJHOH € IIMHOCOEIMHHUTEIbHBIM U OO0XOIHBIM
BBIKJTIOYATEISIMU, M3y4y€HUE KOHCTPYKIMHM, HAa3HAUYEHMUs, COCTaBa M MpUHIUNA COOPKH JIaHHBIX
pacIpeaeIuTeIbHbIX YCTPOUCTB.

KoHTposibHBIE BOIIPOCHL:

1. M3ywyaemas cxema pacnpeieiIuTeNbHOTO YCTPOHCTBa: BHUA, 00JacTb NPUMEHEHUs,
IIPEUMYILECTBA U HEOCTATKHU.

2. [lepcieKTHBBI pacIIupeHHs JaHHOTO PaclpeIeNInTENbHOIO YCTPOUCTBA.

3. KakoBsI 1eficTBHS ITepcoHalia Ha MeCTe TIEPEKITFOUeHHH?

4. TlocnenoBaTeNbHOCTh JIEHCTBUM  ONEPATUBHOIO IEPCOHANA IPU  ONEPATUBHBIX

MEPCKIOUYCHUAX, TIPOBOANMBIX B JTaHHOM J1a6opaTopH0171 pa60Te.

JlaGoparopHast pabora Ne 9

«M3yueHne pacpeeNuTeIbHbIX YCTPONCTB CO CXEMOM «UETBIPEXYTOJIBHUK
3amanue no yaboparopHoit pabote: [IproOpeTeHne HAaBBIKOB MOCTPOCHUS IEKTPUUYECKOM

HpHHHHHHaHBHOﬁ CXEMbl M BBIIIOJIHECHUSA OIICPATUBHBIX HepeKJ'IIO‘IeHI/Iﬁ B pacrpeCaCIMTCIbHBIX
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YCTPOMCTBAX CO CXEMOW COCIMHEHMUM «YETBIPEXYTOJIBHUKY», U3Yy4CHUE KOHCTPYKIIMHU, HA3HAYCHMUS,
COCTaBa U NPUHIUMIA COOPKH JaHHBIX PACHPEETUTEIbHBIX YCTPOHCTB.

KoHTpOoIbHBIE BOIPOCHI:

1. M3ywaemass cxema paclpeieiIuTeIbHOTO YCTPOMCTBA: BHUJA, O0JAcTb NPUMEHEHUS,
[IPEUMYILECTBA U HEOCTATKHU.

2. IlepcieKTHBBI pacIIMPEHMs] JAHHOTO PaCcIpeeNINTENbHOIO YyCTPOUCTBA.

3. KakoBbI i€ICTBHS NIEpcOHaIa HA MECTE MEPEKITIOUCHUIN?

4. TlocnenoBaTeNbHOCTh JIEHCTBUM  ONEPATUBHOIO IEpPCOHAJA IMPU  ONEPAaTUBHBIX

MEPEKITFOYCHUSX, POBOUMBIX B JIAHHOU J1TaOOpaTOpHO# padorte.
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[Ipunoxenne Ne 3

THUITIOBBIE 3AJJAHUA IO TEMAM ITPAKTHYECKHX 3AHATUI

3anaHus Ui NPaKTUUYECKUX 3aHATUN BKIIIOUYAIOT B ce0sl 7 3aJ1a4 Ha Pa3BUTHUE U 3aKPEIUICHUE
HaBBIKOB pabOThI C IPOrpaMMaMU, HEOOXOIUMBIMH ISl TPOBEACHUS IPOEKTUPOBAHUS.

3ananmue 1 — IMocrpoenne rpadpuxos B MS Excel

Xon paboThI:
1. Co3natb B MS EXcel nokymeHT ¢ Tpems iuctamu «Jlanubien, «I'padukay, «tory.
2. CkonupoBarh Ha JHCT «/laHHBIE» mepBbId cTosiOen U ar000i HAOOp JaHHBIX U3

MCXOJHOTO JOKYMEHTA, COXpaHsis (BoccTaHaBIMBas) popMaTupoOBaHHE.

3. YBenU4UTh MIMPUHY BCEX CTOJIOIOB MOJYYUBIICHCS TaOHIbI (KpoMme riepBoro) o 20
€I HHIL.
4. 3aKpenuTh TPU BEPXHUE CTPOKU CPEICTBOM «3aKperuTh 001acTu» (3aKperisieT Bce

CTPOKH U CTOJ'I6I_IBI, PAacCIIOJIOKCHHBIC CBEPXY U CJICBA OT BBIJICIICHHOM H‘leﬁKH).

Wanenwe 3
P, BT 2,5
U, B I, MA | P, BT | Q, sap |

cosQaKe | EoTH | Kn, %

5. OTCTYynIMB CTPOKY, C HCIIOJIb30BAHWEM BCTPOCHHBIX (YHKIMH ONpENeIuTh

MHWHUMAJIBHOC, MAKCUMAJIbHOC U CPEAHEC aqu)MeTqucxoe 3HAYCHUC IJIA KaXXJ0I0 CTOJ'I6I_Ia (KpOMe

HEPBOTO).
245 76,0 2,6 13,5 0,140 0,978 1010
250 78,0 2,6 13,4 0,133 1,000 101,0
MAX 78,0 2,6 19,4 0,7 1,0 101,0
MIN 5,0 0,1 0,1 0,1 0,0 1010
AV 42,0 1,3 7.2 0,2 0,5 101,0
6. OTCcTynuB CTPOKY, MOCTPOUTH JUI MCXOJHBIX JAHHBIX KaXX/I0TO CTOJOLA crapKiaiiH
«rpaduK», YBEIUYHB BBICOTY €T0 CTPOKH 10 50 euHUIL
MAX 78,0 2,6 19,4 0,7 1,0 101,0
MIN 5.0 0,1 0,1 0,1 0,0 101,0
AV 42,0 1,3 7,2 0,2 0,5 101,0
g /../' 'IIIII )
CINAMH _ 7 M, "
~ B -‘H'—'—_.___ -
7. Ha Bropom nucre («I'padrkay) mo uCXoAHBIM JaHHBIM IS JIFOOBIX YETHIPEX CTOJIOIOB

MOCTPOUTDH TOUEYHBIE TUArpaMMbl (IT0 OJJHOM: «C TJIAAKUMU KPUBBIMHU M MapKepaMmu», «C TIaJAKUMU
KpUBBIMH 0€3 MapKepoB», «C MPSIMBIMU OTPE3KaAMH U MapKepamH», «C MPSIMBIMU OTpe3KamMH Oe3
MapkepoB»). Ha nuarpammax craHIapTHBIMH CpPEICTBAMH HYXXKHO TMOMECTUTh Ha3BaHME CTOJOLA,

noanucu OCCﬁ, BKJIFOUHUTH OCHOBHBIC JIMHHUHU CCTKHU U Y6paTb JICTCHAY.
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Pucynok 1 — IIpumep mis pemenus 3aaaun Nel
8. Ha Tperbem nucre mo BCeM HCXOAHBIM JaHHBIM IOCTPOUTH CBOAHYHO TOYEYHYIO
JUarpaMMy «C TJIaJKUMHU KpPUBBIMH O€3 MapKepoB» (IIECTh JIMHUHN NaHHBIX). B 3aBUCHMOCTH OT
JIana3oHa 3HaYeHUN OpJIMHAT NIEPEHECTH YacTh JaHHBIX Ha BCIOMOTraTelibHYI0 och. [loanucars ocu,
N00aBUTH JIETEHJy C MOJIMUCAMH, JO0OABUTh JUHUM CETKH, ONTHUMHU3HPOBATH OTOOpaXKacMbIi
JUarna3oH Mo 3HauYeHHI0 abcuuccel M opauHathl. HazBanue nuarpammsel He TpeOyercs. OcHOBHas
3aj1aua — CAeNaTh quarpaMmy HamOosiee MH)OPMATUBHON U JIETKO YUTAEMOM, 00ECTICUUB BHICOKHIA

YPOBEHb 3CTETUKHU

3aganue 2 — PaGora ¢ nannpimu B MS Excel

Xox paboTshl:
1. Cosnare nokymeHnT MS Excel ¢ getbipems nmucramu «Jlanubien, «Jlenectoky, «CTaTHCTHKAY,
«AHaIH3.
2. CkomupoBate Ha JUCT «/lanHbie» nHpOpManMio U3 TaOMUIEI 3, TIPEaBAPUTETHHO 3a]aB

mMpuHy cTonouoB 25 MMm. [locine BCTaBkM B Ha3BaHUSIX CTOJIOIIOB MEPEHECTH €AMHUIIBI U3MEPEHUS
Ha BTOPYIO CTpOUKY stueiiku (alt+enter). BelpoBHSTH TaHHBIC TI0 LIEHTPY SIYCEK, CICIATh BUAUMYIO
pa3MeTKy TaOIHUIbL.

Tabnuma 3 — annsle ans pemieHus 3agadu Nel

KonunuecTBo Kanuranbubie Pacxogpt Ha ~ Hemoormyck  Yuiep0 ot
BBIKJIIOYATENIeH, 3aTpaThl, THIC.  AKCIUTyaTallMio,  JHEPruH,  HEI0OTIycKa,
€IMHHII pyo TBIC. PYO. MBrTt ThIC. PYO.
JBe
pabouue ¢ 11 80300 36140 83,8 317,6
00xoqHOHI
4/3 12 87600 39420 52,8 200,1

3/2 10 73000 33200 90,2 341,8
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3. Jljis Kaxaoro cToydia, OTCTYIHB OJHY CTPOKY, OMPENeINTh MaKCUMaIbHOS, MUHUMAIHHOE
U CpeJiHee 3HauUeHUe C IOMOYbI0 BCTPOCHHBIX (DYHKIUH.

4. OTcTynuB JBE CTPOKH, BCTaBUTh KOMHUIO TAaOJHIIbI, COXPAHUB TOJBKO 3aroJIOBKH CTPOK U
CTONOIOB, YOpaB €IMHUIIBI U3MEPEHUS. B KaXkIyI0 STYCHKY HOBOM TAOJUIIBI IOMECTHTh 3HAUYCHUE U3
UCXOJHON, OTHECEHHOE K MAKCUMAIIbHOMY 3HAYEHHUIO COOTBETCTBYIOIIETO CTONIONA. Y CTAHOBUTD JIJIS
MOJIYYEHHBIX JIaHHBIX YKCJIO0 3HAKOB IOCTIE 3aMSITON — TpU. 3aMEHUThH (OPMYJIbI B STUEHKaX UTOTOBON
TaOJMIBI HA UX Pe3yNbTaT (BBIACIUTH BCe sueliku ¢ maHubimu, Ctrl+C, Ctrl+V, atpubyt BcTaBKH
«3HA4YEHUE»)

S. Ha mucre «JlenecTok» ycTaHOBUTH HMIMPUHY MIEPBOTO CTOJIONA 35 MM, MOCIeqyromux — 25
mM. Dopmar siyeek — TEKCTOBBIA. BCTaBUTH C MepBOro JIUCTa BTOPYIO TaOIUIly ¢ aTpuOyTOM
«TPaHCTIOHUPOBAHUE).

6. [To nanHBIM TaOIHIBI HAa TUCTE «JIeMeCcTOK» MOCTPOUTH JISTIECTKOBYIO TUArPaMMy B TEMHOM
cTiiie. YOpaTh YMCIIOBBIE 3HAYCHHSI C OCEH, pa3MECTHTh Ha3BaHWE W JIETCHIY KaK Ha MpUMEpe.
HacTtpouTs 11BeTa 1 ApKOCTh CETKH ISl 00€CTICUSHHS] HAUTYYIIIEr0 BOCIPUSTHUS.

ConocrasneHue BapuaHTOB CXEM KOMMYTaL UM

Konuuyecrtso BuikAouarenein

Yuiepb ot HegooTnycka A P % ) KanutanbHbie 3aTpathl

HepgooTnyck 3Heprum Pacxoasl Ha 3KCNNYaTaumio

[se paboume c ob6xoaHOM

Pucynox 2 — [Ipumep mmns pemenns 3agauun No2

7. CKOHI/IpOBaTL Ha nucT «CTaTHCTHKA» JaHHBIC U3 Ta6J'II/II_[LI 4. I[JISI Kax a0 CTPOKHU II0
YCTBIPEM 3HAUYCHUAM ITYCKOBBIX TOKOB OIPCACIUTH CPEAHCC WU MAKCHMAJIBHOC 3HAUCHUC. 3arem

OTIpEeAeNIUTh OTHOIIIEHNE MAKCUMAJIBHOTO ITyCKOBOT'O TOKA K paboyemMy TOKY.
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Tabnuua 4 — lanssle 1 peumienue 3anadu Ne2

U,B Ip, MA maxBle HHquZXHgCKOBgsngKa’ Mrﬁax 1 Incpenn | Immakc | Immaxc/lp
40 10 12 12 12 12
50 15 19 22 19 19
60 19 27 26 26 28
70 23 33 30 36 35
80 27 40 40 41 41
90 30 44 42 46 45
100 32 53 44 54 48
110 35 49 62 60 57
120 36 61 61 63 55
130 36 75 62 70 66
140 36 70 68 76 74
150 36 80 62 71 68
160 36 76 72 83 76
170 36 69 77 84 81
180 36 78 81 85 87
190 36 74 83 92 89
200 36 94 97 87 97
210 36 90 95 95 101
220 36 90 98 92 94
230 36 107 111 94 105
240 36 104 106 104 110
250 37 91 99 112 105
8. [TocTpouTh AaHHBIE TOCIHEAHETO CTOJNOIA B BHJE TOUYEYHOW JauMarpaMMbl 0e3 JHHHIA.

[Tongnucare ocu, yOpaTh JereHny, N00aBUTh Ha3BaHHME «3aBUCHMOCTb ITyCKOBOI'O TOKa OT
HanpspKeHus nuTaHus». O0ecneunTh BHICOKHIM YPOBEHb ACTETUKH.

9. Ha nmarpamMe a1 MOJIy4eHHOTO psja JaHHBIX MOCTPOUTH JIMHUIO TpeHja. BriOpathb
napamMeTpsl JIMHUM TpeHJa, oOOecleuyuBaollie pa3yMHO MaKCUMAJIbHYIO JJOCTOBEPHOCTb
anmpokcuManuu R2. Ha uarpaMMy BEIBECTH ypaBHEHHE aMIPOKCHMHUPYIOLIEH KPHBOH U BETHUHHY
RZ.

10.  CkomnmpoBaTh Ha JIUCT «AHAIHM3» NaHHBIC U3 TAOIHIBI HUXKE. JlaHHBIE CTPYIITMPOBAHBI IO
cronbuam. B MaccuBe JaHHBIX MPUCYTCTBYIOT Cly4yaiHble OUIMOKU (3HAYUTENNbHbIE OTKIOHEHHS OT
cpennero 3HaueHus). C ucnonp3oBaHueM MoObIX GyHkuuii Excel mpemnoxure u peanusyiite He

MCHEC IBYX CIoco0OOB BBISBIICHUS U JJOKaIM3allun OIHMOOK.
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Tab6ymma 5 — JlaHHbIC 1J1 aHaIu3a

140 150 160 170 180 190 200 210 220 230 240
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,053 | 0,051 | 0,050 | 0,050
0,073 | 0,068 | 0,065 | 0,061 | 0,058 | 0,056 | 0,054 | 0,053 | 0,051 | 0,050 | 0,050
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,053 | 0,051 | 0,050 | 0,050
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,451 | 0,050 | 0,050
0,022 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,050
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,050
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,050
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,0/4 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,053 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,073 | 0,051 | 0,050 | 0,050
0,0/3 | 0,068 | 0,065 | 0,061 | 0,059 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,063 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,060 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,063 | 0,060 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,050
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,028 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,011 | 0,050 | 0,089
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,050
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,028 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,164 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,067 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,098 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,088 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,086 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
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0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,074 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,064 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,067 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,094 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,053 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,014 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,032 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,084 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,096 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,067 | 0,064 | 0,081 | 0,058 | 0,055 | 0,034 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,020 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,092 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,080 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,060 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,073 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,067 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
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0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,004 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,031 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,092 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,055 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,0/3 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,090 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,090 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,035 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049
0,072 | 0,068 | 0,064 | 0,061 | 0,058 | 0,056 | 0,054 | 0,052 | 0,051 | 0,050 | 0,049

3ananmne 3 — Padora B MS Visio (1)

Xox paboTshl:

1.

€ro 1Ipu H606XOI[I/IMOCTI/I.

2.

Co3natb nokyment MS Visio. Bee 3amanus BBIOIHATh HA OJHOM JIUCTE, PACIIUPSS

CTaHI[apTHBIMI/I CpeaAcTBaMu BbIUCPHUTL CTPYKTYPHYIO CXEMY, NPUBCACHHYIO Ha

pucynke 3. CTpenku Ha JUHMSIX 3aJal0Tcs uyepe3 nmapameTpsl purypsl. Hagnucu crpynnupoBats ¢

COOTBETCTBYIOIIMMU (Urypamu npu nomoiu GpyHkuuu «I'pynnupoBats» Ha BKIaake «[ JTaBHasS».

CTpyKTypHasi cCxeMa YaCTOTHO-PEryJIMPyeMOro 3JIeKTPONPUBOA

Brinps-
MUTEJb

\ J

4

A

[Tpomexy-
» TOYHad Lielb

A
\ 4

HNuBepTop

4

A

\

]

A
\J

CxeMa ynpaBJjieHUA

Pucynoxk 3 — Cxema 11151 BBIYepUYMBaAHUS

3. AxtuBupoBarh naHenb «Pa3zpaboTumk» udepe3 HAcTpoiku JeHTbl. C HCHOIb30BAHUEM

GYHKIMI TreoMeTpUYecKHUX OIepaluii Ha OCHOBE IPOCTOTO JJIEMEHTa IOCTPOUTHh (UTYPY H

BBIIIOJIHUTH €€ 3aJIMBKY, KaK MOKa3aHO Ha pUCyHKe 4. /{151 TOYHOro COBMEIIEHHS] T€OMETPUUECKUX

LHCHTPOB (I)I/Il“yp HCIIOJBb30BaTh (pYHKI_II/IIO «llonmoxxeHnne» Ha BKIaake «l maBHasI».
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[Mpocr on areveHt KoHeuHb! pesyrst art

Pucynok 4 — [Ipumep peuenus 3agaun Ne3
4. Vcrionb3yst SKpaHHBIE HOKHUIIBI, BEIPE3aTh PUCYHOK 5 M BCTABUTH HA Pa0OYMH JIUCT,
COPHUEHTHPOBAaB BepTHKaIbHO. HakmanpiBas Qurypel moBepX pHUCYHKA, BBIYEPTHUTE IUArpaMMy

cpenctBamu Visio. [TyHKTUpHBIC TMHUY 3a[1aBaTh Yepe3 MapaMeTpbl PUTYpPHI.
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Pucynoxk 5 — Mcxoanslil puCyHOK Ji1s pemeHus 3agadun Ne3

3ananmne 4 — Padora B MS Visio (2)

XoJ1 paboThI:

1. Oznakomutbess ¢ TpeboBanusimu ['OCT P 56303-2014 u CTO 56947007-
25.040.70.101-2011.

2. Co3natp nokymeHtT MS Visio. Bee 3anaHus BBINOTHATD HAa OJTHOM JIMCTE; PACIIHPSS

€ro npu HeoOXOTUMOCTH.

3. B cootBercTBHM ¢ 'OCT P 56303-2014 BbIYEpTUTH JIEMEHTHI:
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. TpaHchopMaTop AByXOOMOTOUYHBIH;
o TpaHchopMaTop ABYXOOMOTOUYHBIN CO CTYIIEHYATHIM PETYJIHPOBAHUEM;
o TpaHchopMaTop TPeXOOMOTOUHBIH,
J TpanchopMaTop TPEXOOMOTOUYHBIN CO CTYIEHYATHIM PEryIHPOBAHUEM;
o pa"cdopmMaTop IBYXOOMOTOYHBIH C pacIIeIICHHONH BTOPUYHONH OOMOTKOM;
. TparncGopMaTop TOKa C OJHONM BTOPUYHOM OOMOTKOI;
o TpaHchopMaTop HANPSHKCHUST U3MEPUTEIILHBIN C TBYMsI BTOPHYHBIMUA OOMOTKaMHU;
o reHeparop;
o BBIKJIFOYATE b (BKIFOYCHHBIH U OTKIFOUYCHHBIN ),
o BBIKATHAs TEJIC)KKA BBIKIIOYATENS B pab0UeM MOJOKCHHUH (BBIKJIIOYATE/Ib BKIIFOUCH U
OTKJIFOUEH);
. pa3beAMHAUTENH (BKIIOYCH U OTKITFOYCH).

IIpu 3TOM ydecTh; 4TO IIar MOAYJIbHON CETKH IS KaXI0M CXeMbl MOKET ObITh JIFOOBIM; HO
OJINHAKOBBIM JIJIsl BCEX AJIEMEHTOB CXEMBI U YCTPOUCTB JaHHONW HOPMAJIbHOM CXEMBI.

4. O3zHakoMutbess ¢ JOKyMeHTOM «Cxembl npuHuunuaibisie PY IIC 35-750xB»y.
Oco0oe Banmanue ynenuts cxemam 10(6) kB; 35 kB u 110 xB.

S. C ucnonp30BaHUEM BBIUEPUYEHHBIX 3JIEMEHTOB M300pa3UTh CXEMBI, NEPEUHCICHHbIE
Hwke. KonmyecTBo mpucoeanHeHuil: aBa TpaHchopMaTopa M UYeThIpe JUHHUM (32 MCKIIOYEHHEM
MOCTUKOB U 4eThIpeXxyrojbHuka). CxeMbl H300pa)kaThb YHPOIIEHHO 0€3 3a3eMIISIOIINX

pasbenunuteneit; BU zarpagureneit u OIH. Tun tpancdopmaropos — nsyxooMoTtounsie 6e3 PITH.

° 110-5H;

° 110-5AH;

o 110-7;

o 110-8;

o 110-9;

o 110-12;

o 110-13;

° 110-13H.

6. B cooTtBeTcTBHH C HU3Y4YCHHBIMH HOPMATHBHBIMU OTOKYMCHTAMHU I/I306paSI/ITI) CXEMY

MOJICTAHINH 10 3a7aHHbIM ycnoBusM. [Toacranmus 110/15/6 kB ¢ tpems PY. Ha [1C ycranoBneno
JIBa CHUJIOBBIX TPex0oOMOTO4YHBIX TpaHcopmaTtopa. OPY BH BremonHeHo mo cxeme «MoOCTHK ¢

BBIKJIIOYATCIIAMU B ILCIIAX JIMHAN " peMOHTHOfI HCpCMBI‘IKOﬁ CO CTOpPOHBI JIMHHUHW», UMECCT IBC
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orxoxdumue JjuHuu. 3PY 6 kB BeimmonHeHo mno cxeme «OpHa pabouyas CEKLMOHUPOBAaHHAs
BBRIKJIIOYATENIEM cucTeMa muHy». KoandecTBo cexiuii — 2; KonudecTBO OTXOAAIIMX JIMHAHN — 10 4 Ha
cexknuro. Ha 3PY 6 kB uncnoinbp3oBaHbl SYEHKH € BBIKATHBIMHA BEIKIIOUYaTenasMu. 3PY 15 kB
BBITOJIHEHO 10 cxeMme «J[Be paboune cuctemsl muH». KonmnvectBo orxosamux nuauid — 4. Ha 3PY
15 kB ucnons3oBaHbl BeIKIIIOUaTENH ¢ pazbeauautensmu. Ha I1C ycranoBneHo 1Ba TpancopmaTopa

COOCTBEHHBIX HYXII.

3ananue 5 — Padora B Autocad (1)

Xox paboTshl:
1. 3anyctuth Autocad u co3math HOBBIN T0KYMeEHT (1radmon acadlSO).
2. Bce omepanuy 1o pHCOBaHHIO U BBIIEIEHHUIO OOBEKTOB B BEKTOPHOM TIpaduke

OCYIIECTBIIIIOTCS 3aJaHMEM TOUYKM Hadaja W KOHIA oObekTa (00JacTH), YTO OCYILECTBISIETCS
OoMHOYHBIM KIMKOM JIKM B nepBoil TOYKe M OJMHOYHBIM KJIMKOM BO BTOpoH. IIpu BelAEIeHHH
IpyMNIibl 00bEKTOB PAMKOM BO3MOKHO BBIAEIUTH TOJILKO OOBEKTHI, LIEIMKOM HaXOoIAIIHecs B 00JacTu
paMKH (paMKa pacTSATMBaeTcs ClieBa HAIpaBo), JUOO Bce OOBEKTHI, YACTUYHO WJIU IOJHOCTBIO
nonajaronme B o0nacTh paMKH (paMKa pacTArMBaeTcsl copaBa HayieBo). MacmrabupoBaHue
OCYILECTBIISICTCS BPALICHUEM KOJIeCca MBI, IEPEMEILEHHE M0 KpaHy — 3aKaTHEM KOJIECA MBIIIIH.
PucoBanune unm nepemenieHne 00bEKTOB CTPOr0 BEPTUKAIBHO WM TOPU30HTAIBHO OCYIIECTBISIETCS
npH 3axaToii kiasume Shift.

3. O3HaKOMHUTBCS ¢ HHCTpYMeHTamMH naHenu «Pucosanue». OnpodoBaTh HHCTPYMEHTHI

«Otpesoxy, «Kpyr», «dyra», «I[IpaMOyroibHUKY», « DJUTHIICY B PA3IMYHBIX JOCTYITHBIX PEKUMAX.

S 2 .;

Orpezox MNonwnuama P’pvr

Puwcosanwe -

4. Boerueptute uetslpe kpyra ¢ paguycoM S0MM € LIEHTpaMM Ha OJHOW OCH H
MEXLEHTPOBBIMH paccTossHUAMH 150MM. [IpuMeHUTh K Kpyram pasjM4yHyl0 IITPUXOBKY Kak

MOKa3aHO Ha PUCYHKE.
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5. [Tpu pucoBaHNM OTPE3KOB KOHEYHAsI TOUKA MOXKET OBITh 3a1aHa kimkoM JIKM, nubo
BBOJIOM I1apaMETPOB OTpe3Ka B MOJSPHBIX KoopauHarax (miamHa — Tab — yromn — Enter). Cucrema

NOJCKAa3bIBACT KAk BEAETCs OTcueT JUIMHBI M yria. [lociepyrommue OTpe3KH CTpOSTCS B

OTHOCHUTCIIBHBIX IOJIIPHBIX KOOPpJAWHATAX IO OTHOIICHHUIO K NPCALIAYIICMY.

6. C nomorpto nHCTpYMeHTa «OTPEe30K» HAPUCOBATH PABHOOEIPEHHBIN TPEYTOJIBHUK C
YKa3aHHBIMH pa3MepaMu, 3aJaBas BEpIIMHBI TPEYTrOJbHUKA aOCONIOTHBIMU  MOJSPHBIMU

KOOPJIMHATAMM.

T3

7. C IMOMOIIBIO HHCTPYMCHTA «OTpe30K» HapucoOBaThb HOHepe‘IHLIﬁ pas3pe3 TpaHIICH IO
YKIIaAKy Ka6eﬂﬂ, 3aiaBas BEPIINHBI JIOMaHOU JUHUH OTHOCHUTEIILHBIMU MOJIIPHBIMH KOOpAWHATAMU.

ai an

|
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!

bl

7
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8. C nmomorpio HHCTpyMeHTa «OTPE30K» MOCTPOUTH 33JaHHYIO (QUTYPY.
o 15 20 10
&
4 |e ’
L (=]
] =
N 2 /
=
=
4
Lt
9. O3HakoMHUThCS ¢ UHCTpyMeHTamu nanenu «PenaktupoBanue». [lepenectu durypy

(n.8) ¢ nmomourpto ¢ynkuun «llepenectn». Co3znath Tpu Komnuu ¢urypsl (m.8). Ilepyro komwuro
NOBEpHYTh Ha yroa 41° OTHOCUTENBHO MpaBOro HIXKHEro yriia. BTopyioo komuio oTpasuTh
OTHOCHUTEJIBHO BEPTUKAIBHOTO OTpe3Ka, pacmojioxkeHHoro B 10mm cmpaBa ot ¢urypsl. Tpersio

KOIMIO YBEJIMYUTH B 1.5 pa3a nmpu nomoiu HHCTpyMeHTa «Macmrad.

+E+ Mepenectn () MoeepHyTe -

.i; Konwpoeate j|[ Otpazute 3epransio ‘@il -

B Pacramyts @1 Macwa6 am v i

Pegaktnposanne =

10.  O3HaKOMHTBCS C MHCTpYMEHTaMHu NaHenu «AHHoTanuu». Co3iaTh KOMMIO QUTyphI
(m.8) U paccTaBUTh pa3Mepbl aHAIOTMYHO M300pakeHUIo B 3amaHuu. Han ¢urypoit momecTuThb

Ha3BaHue «Durypa cioxHoi KoHuUrypanuu 1» (0THOCTPOUHBIN TEKCT).

/
B

AHHOTAUMN *

Tekcr  Pazmep

11.  O3HakoMHTHCS C HYHKIIMOHATIOM «TOPSYHX KIIABUII U MEHIO HACTPOIKHU MMapamMeTpoB
yepTeka (pacrojoKeHO B TMPaBOM HWXKHEH dacth 3KpaHa). Ocoboe BHHMaHHUE YACIUTH

BO3MOXKHOCTSIM peXnMa 00bEKTHON MPUBSI3KHU.

MO/ENb
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F1 Be13oB cnipaBouHoii cucrembsl AutoCAD v~ Kontouka

CepepnnHa

F2 BriBoj/ ynaneHue TeKCTOBOTO OKHA —~
v () Uentp

F3 BxitoueHne/oTKIIOUEHHE peKUMa [C] FeomeTpuueckmii ueHTp

«OO0beKTHAs PUBS3KA» LEE

B KeagpaHt

F4 BxiroueHne/oTKIIIOUEHUE peKIMa
MepeceueHue

«ILmanmer» v — MNpoaomxenne

w, Bcraexa
F5 M3Menenne u30MeTpuuecKoro pexxuma

. v _|_ Hopmans
1aroBOu NpMBA3KU U CCTKU
) KacarensHan
F6 N3menenue pexxuma oToOpakeHus '« Brkaiiwan

KOOpJAuHaT Kascyuieeca nepecedeHmne

MNapannensHan
F7 BxitoueHue/oTKIIOUEHHE peKUMa
MapameTpbl obbEKTHONR NPUEASKH...

-lL kA1 e+

«Cerkay»

F8 Bxutouenue/otkimouenue pexuma «Oprom»
F9 Bxmouenue/oTknouenue pexkuma Llary

F10 BxitoueHue/oTKIIOUEHHE peXuMa

((HOJ'I?IpHOG OTCJIC)KUBAHUC»

F11 BriroueHne/OTKIIOUCHHE PEKUMA

«OTcnexuBanue 00bEKTHOM TIPpUBSA3KHU»

F12 BkitoueHue/oTKII0UeHHE pexuMa

«J/IlnHaMHU4YECKHi1 BBOI»

12. Bxmouuts pexxum OPTO (oTpe3ku CTpOSTCS TOJNBKO MapajjiebHO TOPU3OHTY U

BepTI/IKaJ'II/I). BLI‘{epTI/ITB 3aaHHYIO (bI/II‘ YPY, UCIIOJIB3Yyd METO/ «HAIIPABJICHUC — PACCTOSAHUC).

=

100

&0
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13.  BxI0YHTH PEXUM MOJSPHOTO OTCIEKHBAHUS (OTOOpa)kaeT JIMHUU TOJCKAa30K C

3alaHHBIM IaromM nossipHoro yria). Ilar yrmoB ycranoButh 30°. HapucoBaTh 3amaHHBIN

MNPpAMOYTOJIbHUK MCTOAOM «HAIIPABJICHUC — PpACCTOSAHHUC», UCIIOJIB3YSA HHCTPYMCHT «OTpe3OK>>.

sl

14.  BxmouuTh 00BEKTHYIO NMPUBA3KY. B KauecTBe TOuek 0OBEKTHOM MPUBSI3KU BHIOPATH
«TepecevyeHne» U «cepeanHa». BKiounTe nosispHoe orciexuBanue. llar yrnos ycranoButs 15°.
BxnrounTth oTcnexxuBaHue IpU BKIIOYEHHOW OOBEKTHOW NpUBs3Ke. BbiuepTUTh 3ajaHHBIE PUTYpPBI

HCIIOJIB3YA pa3JINYHBIC CIIOCOOBI BBOJIa KOMaH/J U 3aJaHWs KOOPpJAUHAT TOYCK.

15.  BpiueptuTh 3aaHHYIO QUTYpY, UCIIONB3YS HHCTPYMEHT «OTpPE30K».
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16.  Co3pare konuio Gurypsl (11.15) 1 paccTaBUTh pa3Mepbl aHAIOTUYHO U300PaXKEHUIO B

3amannn. Hag ¢purypoii momectuts HazBanue «Durypa caoKHON KOHGUTYpaun 2» (OAHOCTPOUHBIH

TEKCT).

17. C nomouibto HHCTpYMEHTOB «OTpe3ok», «Jlyra», «Kpyr» BBIIOIHUTH MOCTPOEHUS

3aJaHHBbIX (bI/Il"yp C UCITOJIb30BAHHUEM PA3JIMIHBIX CII0CO00B 3alaHuA KOOPpAUHAT U paCCTOﬂHHﬁ.
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3ananue 6 — Padora B Autocad (2)

Xon paboThI:
1. 3anyctuth Autocad u co3math HOBBIN T0KyMeEHT (1radmon acadlSO).
2. C momoIeo HHCTPYMEHTOB «OTpe3ok», «Jyra», «Kpyr» BBITOJHHTH TOCTPOEHUS

TpEX 3aJaHHBIX (PUTYP C UCITOJIB30BAHUEM PA3TMYHBIX CIIOCOOOB 3aJaHUS KOOPJUHAT U PACCTOSTHHM.
Jns 3amaHvs TOYKH aOCONIOTHBIMH JIeKapTOBBIMU KoopauHatamu (X,Y) HeoOXoaumo, BHIOpaB
UHCTpyMeHT (Hamp. «OTpe30k») U pacroioKUB Kypcop Ha pabodeM moje, BBeCTu: «# — X — 3ansiTasi
— Y». Jlns 3a1aHAsl TOYKA OTHOCHTEITBHBIMHU JIEKAPTOBBIMU KOOPIMHATAMH HEOOXOUMO B PEKHUME

JTUHAMHAYECKOTO BBOJIA /IS BTOPOM TOYKH BBeCTH: «@ — X — 3ansTast — Y».
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920 yas

e

3. Co31ath HOBBIH AOJIOH CTHIIS TEKCTA. JIsl 3TOTO B pasjene «AHHOTAIUN TepelTH

50

B MCHIO «praBHeHI/Ie CTUIIAIMH TCKCTa». CO3I[3TL CTHIIb TeKcTa «TeXHUUECKU» C napamMeTpamMu:

ums mwpudra «ISOCPEURY, Beicota 5.0000.
(5= H =) <5 ==

Texyuui cans TexcTa: TexHaseckud
Croma:

Upupr

Standard Vit wpwTa Haseprarie Caenata
A Arvoamiren Tecum
% socpeuR v [Cteemin -

Texueckmt

I ——
D ABC Standard - Menonesosars Sonuoi wpnet

Paswep

A ﬁ ] Aoramesasis Buicora
MHorocTpodHBIR |'ﬁ' Opuemas evers 0000
VIHOO 0 ) y
aa M \aBb123 | AaBb123 —
lepeepHyToii CreneHs PaCTAXEHHA.

1.0000

lnasnan  Beraeka | AnnoTtaymn  [apamerprsauy

Yaamme

Standard 4 AnHoTaT.. AaBb123 Elcrpasaraness

Beprukansoit o

¥npaeneHwe cTUNAMW TEKCTA. .. oo

Yron Haknowa:

4. Borueptuths 3amaHnyo (urypy B cieayromiei HOCIeJ0BaTeNIbHOCTU. Y CTaHOBUTh
CIIEyIOINE TEKYIUE MPUBSA3KU: y3€J, KOHEUHas TO4Ka, cepeanHa. HapucoBarh npsIMOYroJIbHUK ¢
MOMOIIbIO0 OJTHOMMEHHOM KoMmaHJibl. HapricoBaTh Touku, n300pakeHHble Ha pucyHke. HapucoBaTth
nyrd 1 1 2, ucnomnp3ys ONUUU — HadajdbHas TOYKa, UEHTp, AauHa xopasl. Hapucosate ayru 3 u 4,

HCIIOJIB3Y: OIIIUHU — HavaJIbHas 1 KOHCYHAA TOUYKU U paJuycC.
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S. CkonpoBats ¢urypy (1m.4) u mpocTaBUTh pa3Mepsl aHAJOTMYHO 33JaHHOMY PHUCYHKY

C UCIIOJIB30BaHHEM CTUIIA TekcTa «TexHuueckuity. CTHIbL TEKCTa MOXKHO ITOMEHATh OIHOBPECMCHHO

AJI1 BCEX BBIACIICHHBIX pa3MEpOB HIIN HaJmucen qepe3 OOKOBOE MEHIO CBOMCTB.

6. Borueptuth 3ananny0 GUrypy B CIEIyIOIIEH MOCIEI0BAaTEIbHOCTH. BpIuepTuTh ocu
Y MCXOJIHBIM ()parMeHT y4MTbIBasi, YTO JIeBasi KpalHssA TOYKA HAXOJIUTCS HA PACCTOSIHUM 75 MM OT
NIEpPECEYECHMS OCEH, a TOPU3OHTAIIbHAS JIMHUA UMeeT UIMHY 20 MM 1 HaxoauTcs Ha paccTostHuM 20
MM OT TOpU30HTaNbHON OcH.. C MOMOIIBIO MHCTPYMEHTa «3epKajo» NOJIy4uTh (GUrypy puc.l.
Hcnone3ys peaakTUpOBAaHUE IMOBEPHYTh MOJYUYEHHBIM PHUCYHOK C ONIMSAMH <0a3oBas TOYKa™,
<xomupoBatb> Ha yroi 90, 180, 2700 (puc.2). BeInoaHUTH conpsikeHHe NPSIMOINHEHHBIX CETMEHTOB
pamuycoM 15mMMm (puc.3). IloctpouTh OKpykHOCTH, auameTpsl KoTopbix 20 u 50 mm (puc.3).
[Topo6oBaTh AOCTPOUTH OOBEKT 110 puc. 4 ¢ ucnonp3oBanuem komang MACCHUB u [TOAOBUE.

O6’I>€)II/IHI/ITI) BCC OTPE3KU U AYTH B NOJUJINHUIO. OTpC}I&KTHpOBaTI) OCCBLIC JIMHUH HA MOJTYYCHHOM

PHCYHKE.
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Tabymiy (BKJIaJaKa U paszuen «AHHoTanuny). s mpudra ucnoas30BaTh CTHIL « TeXHHUSCKUAN.

KonuuectBo Kanuranbusie Pacxonet Ha | Hemootnyck | Yiiep6 ot
BBIKJIIOYATENel, | 3aTpaThl, THIC. | AKCITyaTaluio, | OJHEPruM, | HEJOOTIyCKa,
€MHMII pyo TBIC. PYO. MBrt ThIC. PYO.
JIBe
paboumue ¢ 11 80300 36140 83,8 317,6
00X0THOM
4/3 12 87600 39420 52,8 200,1
32 10 73000 33200 90,2 341,8
8. Co3aarb HOBBIH qoKyMeHT (madson acadlSO).
9. Borueptuth 3uMHMI rpaduk Harpy3ku ¢ roToBOM pa3OMBKOM ISl NMPUBEACHUS K

JIBYXCTYNIEHYaTOMY BUJY, MOJTOTOBJICHHBIH Ha MPEIBIAYIIMX MPAKTUYECKUX 3aHATHAX B VISIO.

3aI[aTL Macirad qCpTei)Ka TaKUM 06pa?,oM, YTOOBI pasMEepbl B MUJIJIUMETpPAX COOTBETCTBOBAJIN

3HA4YCHHAM I10 OCH MOIITHOCTH. HpOCTaBI/ITB PasMEPHBIC IMHUU JJI YIaCTKOB CPECAHUX MOHIHOCTGI\/'I

Ha MHTEpBalax MEePErpy3Ku U HENOTPY3KH.
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3ananue 7 — Pa6ora B Autocad (3)

Xon paboThI:

1. Osznakomuthesi ¢ HabopoMm ToTOBEIX 31emMeHToB o 'OCT ECKJl u maGnonamu
nuctoB popmara A3 u Al.

2. Bamyctuth Autocad u cozmaTh HOBBIN HoKyMeHT (1radon acadlSO).

3. BbrueptuTh 3aaHHBIE CXEMBbI 3JIEKTPUUYECKHE NPUHIMINAIBHBIE B COOTBETCTBUHU C
TpeboBaHusAMH HOKyMeHTa «Cxembl npuHuunuainsasie PY T1C 35-750kBy», ncnons3ys OHOIHOTEKY
TOTOBBIX JJIEMEHTOB. [IpHM COCTaBIEHHMHM CXEeM pPEKOMEHIYETCS HCIHOIb30BaTh (YHKIIHIO
«[lepenecTn» ¢ NMPUBA3KOHN K TOUKaM Ha KOHLIAX COEIUHUTEIbHBIX JUHUHN. [l yrpolienus paboTsl
pPEKOMEHIyeTCsl KaK/Iyl0 CXeMy HauMHATh C BBIYEPUMBAHUS YHUBEPCAIBHOIO (pparmeHTa («suehnku
BBIKJTIOYATENIS»), TPEACTABISIIOIIEro co0oil OIHY BETBb WM OJIHO TpucoenuHeHnue. Jlamee
BBIUCPUMBAHUE CXEMBI CBOAWTCS K KONMUPOBAHHUIO JAHHOTO (parMeHTa (KommpoBaHHE B Oydep ¢
6a30BOil TOUYKOI) B COOTBETCTBUHM C TpeOYEeMbIM UHUCIOM MPUCOCTUHEHUN. 3aJaHHBIE CXEMBbI
BBIUEPTUTH 0€3 YNpOILEHUH, NpUHUMAas BO BHMMaHHUE, YTO OpUEHTALMs HOXeHW pa3bequHUTEeH
UMeeT MPUHIUINAILHOE 3HAaUeHUE (B OTKJIFOUEHHOM TOJIOKEHUU HOXK HE JOJDKEH HaXOAUThCS MOJ
HanpspkeHueM). He otoOpaxars BY 3arpaautenu m eMKOCTHbIE TpaHC(GOPMATOphbl HaNpsKEHUS
(HAE). KonnuecTBo mpucoeiWHEHM: ABa TpaHchopMaTopa U YeThlpe JUHHUM (32 UCKIIOUYEHUEM

MOCTHKOB U YeThIpeXyrojpHuKa). Tum TpancgopmaropoB — 1ByxoOMoTounslie 6e3 PITH.

° 110-5H;

° 110-5AH;

o 110-7;

. 110-8;

o 110-9;

o 110-12;

o 110-13;

° 110-13H.

4. B cooTBeTcTBHU C HOPMAaTUBHBIMHU JOKYMCHTAMU I/1306paSI/ITL CXCMY NNOACTAaHIIUU I10

3agaHHbIM yenoBusaM. [loacranmus 110/15/6 kB ¢ tpems PY. Ha IIC ycraHOBIEHO JBa CHIIOBBIX
TpexoOMoTouHbIX TpanchopmaTopa. OPY BH BeimonHeHo mo cxeme «MOCTHK € BBIKITIOUATEIISIMU B
LETSIX JTUHUA U PEMOHTHOW NEPEMBIYKON CO CTOPOHBI JINHUWY»; UMEET JIBE OTXOASIIME TuHUH. 3PY
6 kB BemonHeHO To cxeMe «OaHa pabodasi CEKIIMOHUPOBAHHAS BBIKJIIOUATEIEM CUCTEMa IIHHY.

KomnuectBo cekumii — 2; KommdecTtBo orxomsmux nauHud — no 4 Ha ceknuio. Ha 3PY 6 kB
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WCIIOJIb30BaHbl SUEHWKH C BBIKATHBIMHU BbIKIOuaTeasiMu. 3PY 15 kB BeImonaHeHO 1o cxeme «/IBe
paboune cuctembl muH». KommdectBo orxoxsmmx ymaud — 4. Ha 3PY 15 kB ucnons3oBanb
BBIKJTIOUaTenu ¢ pazbeaunurensmu. Ha [1C ycranoBneHo nBa TpanchopmaTopa COOCTBEHHBIX HYX]I.

o. Ha cxeme mojictaHIiny HAHECTH IS BCEX DJIEMEHTOB 0003HAUEHUSI B COOTBETCTBHUH C
I'OCT 2.701-81. Hymepanusi OJHOTUIIHBIX 3JIEMEHTOB OCYILLIECTBIISIETCS CIEBa-HAIPaBO, CBEPXY-
BHM3.

6. C wucnonp3oBanreM (yHKIUU «MacmTab» IMOMECTUTh BBIYEPUECHHYIO CXEMY
MOJICTAHIIUHN HA CTAaHIAPTHBIN JHCT popmara Al. ObecreunTs ONTUMAEHOE 3aMIOJTHEHHE padoyero
JucTa. 3anoJHUTh OCHOBHYIO HaamucaTh. HammenoBanume ueprexa: «llomcranmums 110/15/6 xB.

Cxema QJICKTPHUUCCKAA NIPpUHIOHUIIUAIbHAS.
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[punoxenne Ne 4
3AJAHMS 110 KOHTPOJIBHOM PABOTE
(151 CTY/IEHTOB 3204HOH (POPMBI 00yUEeHHS)
3amaHue 1Mo KOHTPOJIbHOW paboTe, BBHIMOIHAEMOM CTy/IEHTaMU 3a04HOM (popMbl 00ydeHus,
IpeoiaraeT pacyer mapamMmeTpoB U BEIOOp CHIIOBOTO TpaHchopmaTopa ¢ yuetoMm GopMbl rpaduka
Harpy3ku M JOIyCTUMBIX CHCTEMATHYECKUX M aBapUMHBIX neperpy3ok. IloaroroBka paOoTsl
OCYILECTBIISICTCSI CTYIEHTOM CaMOCTOSTENIBHO C HCIOJb30BAHUEM JIEKIMOHHOIO MaTepuana u
yuebHOW JnuTeparypbl. VcxoaHble paHHblE A8 pacuera TpaHcopmaropa BbIOUPAIOTCS B
3aBHCHMOCTH OT HOMEpa BapHaHTa CTyJeHTa 1o Tabmuie 6 u pucyHky 6. Pacuer Tpanchopmaropa
BBITIOJHSETCS coriacHo Mmetoauke, uznoxkeHHo B ['OCT 14209-85 «TpancdopmaTtopsl CUIIOBBIE
MaciIsiHble 0011ero Ha3HayeHUs. JlomycTUMble Harpy3Ku».
Brinonnenue KOHTPOIBHOM pabOTHI IPEATIOAracT:
— IIpeoGpazoBanue 3ajaHHOTO rpauka Harpy3kH K JBYXCTYIIEHYaTOMY BUAY
— BrI60p MoIHOCTH CHUII0BOrO TpaHchopMaTopa
— TIpoBepky TpaHnchopmaTropa o yciIoBUSM CHCTEMAaTHYECKHUX EPETPY30K
— IIpoBepky TpaHchopMaTOpa MO yCIOBHUSIM aBapUUHBIX IEPETPY30K
— IIpoBenenue nepeunciaeHHbIX pacueToB JJIs JIETHETO M 3UMHET0 TpaduKa Harpy3Ku

Tabmuna 6 — BapuaHThI HCXOHBIX TAHHBIX TI0 KOHTPOJIBHOH paboTre

BapuaHt 112|345 |6 |7 /|89 |10[11]12|13|14]15
5 =t
Hacenennabpin o Q. o, =
= < = E o) @)

TTyHKT Rl el ol 8| 5] al|'€ = s| E| 8| ¢| B
c| 2| & 8| | 2| o T x| =] & & | =
| 8 2| ||| || E|lo| ¥l a|Qo|o|es
Sl x|5| 8| & 2| 8|5 | 5| & &8/ 8|E|&
SISl |0l || F|g|lg|@a|lo|%|5]|=

Bapuant AlB|B|T|A|B|B|T|A|B|B|T"|A|B|B

Harpy3ku [1C

Pur maxc, MBr | 40 | 50 | 30 | 25 | 45 | 45 | 45| 25| 35|70 |80 |60 |40 | 70 | 35

Qur maxc, MBap | 25 | 32 |24 | 18 |30 | 35 |35 | 17 | 25 | 52 | 55 | 42 | 38 | 54 | 28
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[Tponomxkenue Tabauib! 6

Bapuant 16 |17 |18 |19 |20 | 21 |22 |23 |24 | 25|26 |27 | 28 | 29 | 30
S ”

Hacenennslit = § =gl ;cﬁ § §> %

IIYHKT a o) /A = <Y 5 O o a o < = e
T & | B = < = S = = =) o | © <
S8 e8| 5|8 S|E|&|B|S|El2l5|E 5
Sl ad|da|lz|d|=S|g|E|R|F|IR|F|O|<

Bapuait B|B|TI|A|B|B|T|A|B|B|T|A|B|B|T

Harpysku [1C

Pur makc, MBt 3080|6540 |20 |44 | 25|45 35|45 |30 |45 |70 |60 | 40

Qur makc, MBap | 29 |50 (45| 25|12 | 31|18 |27 | 20|30 (20|30 |52 |42]38

Bapuant rpaduka A Bapuanrt rpaduka b

100

50

Harpy3ka B NpoueHTax oT Spax

30

20

10

6 8 10 12

14 16 18

BapuanT rpajuka B

100

90

80

70

60

50

40

Harpyska B NpOLEHTaX 0T Spax

30

20

10

20 22

24

2 4

6 8 10 12 14 16 18

20

22 24

Harpy3ka B NpoUeHTax oT Spax

30

20

10

Harpyska B NpoLeHTax oT Spay

20

10

L 6 8

10 12 14

16 18 20 22 24

Bapuant rpaduxa I'

2

4 6 8

10 12 14

Pucynox 6 — BapuanTsl rpadMKoB Harpy3Ku K Tadnuie 6

16 18 20 22 24
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ITpunoxxenne Ned

3AJJAHUSA, METOJAUYECKHE PEKOMEHJALIMU 1 KOHTPOJIBHBIE BOITPOCHI
1O KYPCOBOMY IIPOEKTY

[lenbto KypcoBOro TMpOEKTa SIBISIETCA IPAKTUYECKOE IIPUMEHEHHE U 3aKpeIUICHHE
CTYJEHTaMH TEOPETHUUECKHUX 3HAHWM, MOTYYEHHBIX IPU U3ydyeHUU aucuuiuinibl «IIpoekTupoBanue
HNOJCTAaHUUI CUCTEM 3JIEKTPOCHAOKEHUS» IyTeM PELICHUs KOHKPETHBIX MHXKCHEPHBIX 3a7ay, U
proOpeTeHNe HaBbIKOB IPOEKTUPOBAHUS HJIEKTPUUECKON YaCTH MOJICTAHLIUH.

KypcoBoii mpoekt Ha Temy «lIpoekTrpoBanue snekrpuueckoi yactu noacraniuu 110/10
kB» npeanonaraer npopa®oTKy psja 3a/1a4 0 pacyeTy U MPOEKTUPOBAHUIO 3JIEMEHTOB MOACTAHLIUU:
pacyeT U BbIOOp CHJIOBBIX TpaHC(OPMATOPOB, BHIOOP CXe€M M KOMIIOHOBOK paclpeaeiauTeIbHbIX
YCTPOMCTB, pacyeT peKUuMOB paboThl, BEIOOP OCHOBHOT'O 000PYA0BaHMsL, IPOSKTUPOBAHUE CHCTEMbI
MOJIHUE3ALUTHI.

[TosicuuTenpHas 3amKucKa K KypcOBOMY IIPOEKTY JIOJKHA BKJIKOYATh CIEIYIOIINE Pa3/ieibl U

CTPYKTYPHBIC DJICMCHTHI:
TUTYJIbHBIA JIUCT
COJIEPXKAHUE
BBEJIEHUE
1 TEXHUYECKOE 3AJIAHUE
2 AHAJIN3 PAMOHA PACIIOJIOXXEHU A TTOJCTAHIINN

3 BBIBOP CHJIOBBIX TPAHCO®OPMATOPOB
3.1 Ananu3z Harpys3ku TpaHc(hopMaTopoB B 3UMHUNA EPHOL

3.2 AHanu3 Harpy3Kk# TpaHc(hOpMaTOpOB B JIETHHIA TIEPUOT

4 BBIBOP CXEM PACIIPEJIEJINTEJILHBIX YCTPONCTB

4.1 Be16op cxeMsl pacripeienuTesbHoro yerpoictsa 110 kB
4.1.1 Meroauka pacyeTa nmokazareyied HaJe)KHOCTH

4.1.2 Pacuer nokaszaresnei HaJie)KHOCTH IEPBOTO BapHUaHTa CXEMBbI
4.1.3 Pacuer nokasartesneil HaJie’KHOCTH BTOPOT0 BapHaHTa CXEMbI

4.2 Bo16op cxeMsbl pacrpeienuTenbHoro yerpoictsa 10 kB

5 BbIBOP KOMITJIEKTHBIX PEILEHUI JIJ151 PACIIPEJIEJIMTEJIBHBIX YCTPOMCTB

5.1 Beibop xommiekTHbIX pemenuit OPY 110 kB
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5.2 Bribop xomiuiekTHbIX pemenuit 3PY 10 kB

6 PACUETHBIE YCJIOBUA JIA BBIBOPA ITPOBOJJHUKOB U AIIIIAPATOB
6.1 PacyeT TOKOB HOPMaJIBHOTO U yTshKeIEeHHOTo pexkuMoB B 1ersix OPY 110 kB
6.1.1 Llenn nuraromux muani 110 kB

6.1.2 lermmm orxomsamux aunuid 110 kB

6.1.3 Ilenu cuitoBbIx Tpanchopmatopon 110 kB

6.1.4 Ilenu cOopubix mwmH 110 kB

6.1.5 Llens MexxyIIMHHOTO (CEKIMOHHOIO) BhIKiItouaTens 110 kB

6.2 PacueT TOKOB HOPMaJILHOTO U YTSXKEJIEHHOT 0 pexuMoB B uenax 3PY 10 kB
6.2.1 lenn orxoasamux auaui 10 kB

6.2.2 Ilenu cuitoBbIX TpanchopmaTtopoB 10 kB

6.2.3 Lenu cOopubix mmH 10 kB

6.2.4 llertb cexnmmonHOTO BBIKTIOUaTens 10 kB

6.3 PacueTt TOKOB KOPOTKOI'O 3aMbIKaHUA

7 BBIBOP DJIEKTPUYECKUX AIITTAPATOB U [TPOBOIHUKOB
7.1 Bei6op u poBepka obopyaoBanus OPY 110 kB

7.1.1 KommyTanroHHBIE annaparsl

7.1.2 3meputenbHbIe TpaHC(HOPMATOPHI

7.1.3 COopHBIE HIMHBI

7.1.4 OrpaHu4UTENN NEpeHANPKEHUN

7.2 Be16op u ipoBepka obopyaosanust 3PV 10 kB

7.2.1 Sueitku KPY

7.2.2 KoMMyTallMOHHBIE anmapaTsl

7.2.3 3meputenbHbIe TpaHC(HOPMATOPhI

8 IPOEKTUPOBAHUE CUTEMbI MOJIHUE3AIIIUTHI
8.1 OO0mire moyoKeH!st 3alUThI TOACTAaHIUN OT IPSMBIX YIapOB MOJTHHUH

8.2 Pacuer cucrtemsl mostauesamutel OPY 110 kB
3AKJIIOUYEHUE
CITMCOK HUCITOJIB30OBAHHBIX UCTOYHUKOB

[MPUJIOXEHUA.



®OHJI OHLEHOYHBIX CPEACTB I ATTECTAOMU 110 AWCHUIUIMHE <« IIPOEKTUPOBAHUE
3JIEKTPOYCTAHOBOK BJIEKTPOCTAHLIMI U TTOJICTAHIMI» (IIPUIOXEHUE K PABOYEN [TIPOTPAMME
MOZYJI) OCHOBHOW ITPO®PECCUOHAJIBHOM OBPA3OBATEJBHOM IIPOTPAMMBI  BBICIIETO
OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1 59

Texnuueckoe 3adanue KypcoBoii IpOEKT JOJKEH BBITIOJIHIATHCS Ha OCHOBE MHIUBUAYaTbHOTO
3aJjaHusl, KOTOpPOE MPUBOAUTCA B JAHHOM pasjele.

Cooeporcanue. CoaepkaHuEe JIOJDKHO  OTpakaTh BC€  paszeibl, BKIIOUYEHHBIE B
HOSICHUTEIIBHYIO 3alMCKY C YKa3aHUEM CTPAHUIL], Ha KOTOPBIX OHU HAYMHAIOTCA.

Bseoenue. Bo BBeeHMH KpaTKO (POPMYTUPYIOTCS LEIb M 3a/a4d KypPCOBOT'O IPOEKTa,
YKa3bIBAIOTCA OCOOEHHOCTH, TEXHMYECKOE M IPAKTHUYECKOE 3HAU€HUE, OCHOBHBIC HAIPaBJICHUS
npeyiaraeMbix pemieHuil. Bo BBeaeHMM cleiyeT pacKphITh aKTyalbHOCTh BOIPOCOB TEMBI,
0XapaKTepU30BaTh MPoOJIEMY, K KOTOPOW OTHOCUTCSI T€Ma, NEPEYUCIUTh METOJbl U CPENCTBA, C
MIOMOUIbI0 KOTOPBIX OYAYT pellaTbCsi MOCTABJIEHHBIE 3alayd. 3ajaud MOXHO (OpMHpPOBaAThH IO
TEMaTHKE Pa3eNoB KypCOBOTO MPOEKTa, HO B KPYITHOM pazJieiie MOTYT pellaThcsi HECKOJIbKO 3ajad.
3anaun ynoMuHaroTCs 6€3 CChUIOK Ha paszzaensl. [1o kax ol 3aade HyKHO HE TOJIBKO YKa3aTb CYTh
paboThl, HO U MOKA3aTh JUISl YETO BBIOJIHAIOTCS PabOThl M KaK OHU MEX]ly COOOH mneperuieTaTcs Ha
MyTH TOCTKEHUS KOHEYHOH 1iesn. Harpumep, a1 BeIOopa 000py1oBaHUS HEOOX0IUMO IPOU3BECTH
pacueT TOKOB MPOJIOJDKUTENBHBIX U KPAaTKOBPEMEHHBIX PEXXKUMOB. Jlanee HE0OX0MMO IPOU3BECTH
BBIOOp 00OpYyIOBaHUS MO PACCUUTAHHBIM TOKAM MPOJOJDKUTENBHBIX PEKHUMOB M BBINOJIHUTH
IIPOBEPKY M0 YCTAHOBJIEHHBIM KPUTEPHSIM ISl TOKOB KPATKOBPEMEHHBIX PEKUMOB

Ocnoenas wacmo. CONEPKUT OCHOBHBIE IMOAXOJbI, METOJUKH, PacdeThl U PE3yJbTaThl
NPOEKTHUPOBAHUS HIIEKTPUUYECKON YACTH MOJICTAHLIUH.

3aknouenue. B 3aKiIIOUEHUM MOJBOJAATCS MTOTH TIPOJICNAHHOW pPabOThl B KOHTEKCTE
MOCTaBJIEHHBIX paHee 3adady. HeoOXonMMo HU3IO0XKUTh CyThb HNpPOJENAaHHBIX paboT, HO YyXe C
KOHKpeTHKOM. OTMedaeTcsi, 4To ObUIO CIeTIaHO U MOYeMY (JIJIsl Uero), Kakoi MeTOJ] ObLT UCTIOIB30BaH
JUTSL PEIICHMS 3a/1a4M, KaKOM pe3yabTaT OblI MOoJyueH (BhIOpaHa KOHKPETHAs cxema, 000pyaoBaHUE
U T. I1.), YeM BbIOpaHHBINA BapuaHT MPEBOCXOIUT AHAJIOTH (€CIM ObUIO CPABHEHUE), MOKHO OTMETUTh
3HaYeHHE PELICHUs JaHHOW 3ajauu A paboThl B IIEJIOM (YTO OHA MO3BOJIMIIA JIENaTh Aajblle), a
TaK)Ke BaXXHOCTh pe3yibTara Ui 00bEKTa B LIEJIOM WM €r0 OTJEIbHON MOJCUCTEMBI.

Cnucox uCnonb306aHHLIX  UCMOYHUKOE. B CHHCOK  HCIOJNB30BAHHBIX HCTOYHUKOB
BKJIIOUAIOTCSl HENOCPEACTBEHHO MCIIONb30BaHHBIE MCTOYHHMKH, HAa KOTOPBIE MMEIOTCS CCBUIKH B
TEKCTOBOM JJOKyMEHTE. VICTOUHMKH B CIIUCKE HYMEPYIOT B MOPSAKE UX YIIOMUHAHUS B TEKCTE.

Ipunoorcenus. B npunoxkeHus ciieayeT BKIIOUYATh MaTepHalIbl BCIOMOIaTEIbHOTO XapaKTepa.
MoryT O6bITh TOMEIIEHBI: TAOIULBI U PUCYHKH 00JIbIIOr0 hopMaTa; J0NOJTHUTENIbHbBIE PACUETHI.

3agaHue 1o KypcoBOMY IIPOEKTY BKIIIOYAET JJaHHbIE 10 HANMEHOBAHUIO HACEJIEHHOTO MTyHKTA,
BapHaHTy rpaduka HArpy3Kd MOJCTaHIUHU, NAaHHBIC MO AJICKTPUUECKUM HArpy3KaM, MepeToKam

MoOIIHOCTU. B Tabnuie 7 mpencTaBieHbl BapUaHThl MCXOAHBIX JaHHBIX. ['paduku Harpysku
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NOJACTaHIMI mpuBeneHsl Ha pucynkax /7-10. Ilo ykazaHuio mnpemomaBaresnss MOTYT OBITh

HCITIOJIb30BaHbl HHBIC NCXOAHBIC JaHHBIC.

Tabmuua 7 — VicxoaHble JaHHBIE IS BBIIOJTHEHUS! KyPCOBOTO MPOEKTa

Bapuant 1123 516789101112 |13 |14 |15
= g ;5* 3 cé; Q
HacenenHbrit Sl =l gl 5 alt = S| E| 8| x| &
MyHKT g % ? S 518 8| | 2| 8| 2| 2| &8 &
S| X 5| 8| &2 8|5|3|&5|&8|E|5|E5S8
SIS |O|¥|F | D |F|IElx|@a|lOo|x|BE]|=
I'pa¢uxnarpysku | A | b | B| I | A| b | B | T |A| B |B|T|A|B|B
Par makc, MBt 40 |50 |30 | 25|45 |45 (45|25 |35 |70 80|60 |40 | 70|35
Qur makc, MBap 25132 |24 |18 30|35 |35 |17 |25 |52 (55|42 |38 |54 |28
[Muraronue 110 2 /13|22 }3|3|2|3|2]|2|3]|2|3|2]2
Otxomamue 110 3 1 3 2 1 2 2 1 3 2 1 2 2 3
Ileperok 1, MBT 20| 65|15 |15/40|30|15|50|15|20| 30|20 |40 |20 |15
Ileperok 2, MBT 15 - |15}10| - (30|10 | - |10|10| - |20 | - |40 |30
ITeperok 3, MBt 20 - |10 - - - - - 10| - - - - - |15
Otxomsamue 10kB | 10 | 8 6 8 |10 | 6 8 |10 10| 8 6 |10 | 8 6 6
Tok K3, kA 15114 |17 |15|13 |18 |15(21 |14 |19|19|18 |20 |17 | 8
[Iponomxenue Tadbaupl 7
Bapuant 16 |17 |18 {19 |20 |21 |22 (23 |24 | 25|26 |27 (28|29 | 30
. é | é 5 5 = L’E
Hacenennnbiii . 2l sl g % 2| 5 . & o | E S| E
e &|E|3 || g 2R |F|L|2 &<
I'padux Harpysku rfaA\{sp|B|I''ftA|b|B|T" A|b|B|T'|A|DBb
PHr makc, MBT 30| 65|40 |20 |44 |25 (45 |35|45|{30 45|70 (60|40 70
Qur makc, MBap 29 |45 25|12 |31 |18 |27 |20 |30 |20 30|52 |42 |38 |54
ITutaromue 110 2 3 2 3 3 2 2 3 3 2 2 3 3 2
Otxopgsamiue 110 3 2 2 3 2 2 2 1 2 3 2 2 2
[eperok 1, MBT 151302040 |20 | 60|20 |60 |45 |20 |30 |20 |40 | 20|15
[eperok 2, MBT 1015301030 | - | 25|15| - | 3520|1040 30|30
Ileperok 3, MBt 10 - -0 - -1]-1-1-/1- - |10 - - | -
Orxomsamme 10kB [ 10| 8 {10 |10 | 8 6 |10| 6 8 10|10 | 8 6 10| 6
Tok K3, kA 2013|1514 |17 15|13 |18 | 15|21 |14 |19 18| 20| 17
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3ammTa KypcoBOrO MPOEKTa MPOBOAUTCS MOCJE MPEAOCTABICHHS 3aBEPIICHHOW paboOThl U
yCTpaHEHHUs BCEX 3aMEyaHHil MO pacyeTHON dYacTu. 3amuTa MPOBOAMUTCS YCTHO B (opmare
coleceoBaHus MO MaTepuaiaMm paboThl U B (hopMe OTBETa Ha KOHTPOJIbHBIE Bompochl. Obiiee
KOJIMYECTBO BOIIPOCOB 3aBUCUT OT KAaueCTBAa OTBETOB CTYACHTA U YPOBHS BJIAJICHUS MaTepUATIOM

NPECTaBICHHON PabOoTHI.

Tunopbie KOHTPOJIbHbIE BONPOCHI:

Wcxonnpie qaHHbIe ISl IPOSKTUPOBAHUS TTOJCTAHIUH.

DTanbl NPOSKTUPOBAHUS SJIEKTPHUUECKON YaCTH MOJCTAHIINU.

OcHoBHbIE TPeOOBaHUS K POSKTUPYEMBIM AJIEKTPOYCTAHOBKAM.
Knaccugukarus cuiaoBbIX TpaHC)OPMATOPOB.

[ToTepu MOLTHOCTH B CHIIOBBIX TpaHC(hOpMATOpaXx.

CucremaTuueckue U aBapHitHbIe IEperpy3KH CUIOBBIX TPaHC(POPMATOPOB.
[TpeoOpa3zoBanre HEMPEPBHIBHOTO Tpaduka HATPY3KU K IBYXCTYIIEHYATOMY BULY.

Metoanka BeIOOpa KOJUYECTBA M MOIITHOCTH CHJIOBBIX TpaHC(HOPMATOPOB.

© 0 N o g bk~ wbhPE

HpOCKTI/IpOBaHI/Ie CXEMbI IMIPUCOCANHCHUS TOACTAHIIMN K SOHEPTOCUCTEMCE.

=
o

. IIpoexkTrpoBaHHe CTPYKTYPHOH CXEMBI ITOJACTAHLMH.

-
-

. BpIO0op cxeMm pacrpeienuTeNbHbIX YCTPOUCTB MOACTAHIIHIH.

[ERY
N

. Tunossle pemenust PY 110/10 kB noacranuuii.

=
w

. O61ue nonoxxeHus: BbIOOpa 3JIEKTPOOOOPYI0BaHUSL.

H
o

. Pacuer ToKOB MMPOAOIKUTCIIBHBIX PEXKUMOB U TOKOB KOPOTKOT'O 3aMbIKaAHUS.

=
(@)

. Kpurepuu BpiOOpa 1 mpoBepkH KOMMYTAIIMOHHBIX allaparoB.

-
S

Kpurepuu BeiOOpa 1 MpOBEPKHU U3MEPUTENIBHBIX TpaHC(HOpPMaTOPOB.

[EY
\l

. KommiekTHbIE pacnipenenuTenbHble YCTPOUCTBA CPEIHETO HAIPSKEHNUS.

[EY
oo

. KommiekTHBIE pacnipeienuTenbHble YCTPOMCTBA BEICOKOTO HAIPSKEHMS.

=
O

. TeXHHUKO-PKOHOMUYECKOE€ 000CHOBAHHE BEIOOPA CXEM PaCIPEyCTPOUCTB.

N
o

. MonHue3anmumra moJacTaHIui.
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[Tpunoxenne Ne 6

BOITPOCHI JIJISI IPOMEXYTOYHOM ATTECTAILIMA (OK3AMEH) 1O
JACHUILJIUMHE «[IPOEKTUPOBAHUE JIEKTPOYCTAHOBOK
SJIEKTPOCTAHIIUM U TOJACTAHLIUI»

1. TloHsATHS O IPOEKTUPOBAHUHU AIIEKTPOCTAHLIUN

2. BwIOOp TUIOMIA KK COOPYIKEHUS IS DJIEKTPOCTAHIIUN

3. Bp100p HOMUHAIBHBIX HAMPSHKEHHUH

4. TlpoexTupoBaHUE TTIABHBIX CXEM 3JIEKTPOCTAHIIHIA

5. VYmpoieHHas MeToIMKa 000CHOBaHUS U BEIOOPA KOTMYECTBA U MOIITHOCTH TpaHC(HOPMATOPOB
6. YTouHeHHas MeTOAMKa 00OCHOBAHUS U BHIOOpA KOJIMYECTBA M MOIIIHOCTH TpaHC(HOPMATOPOB
7. TabnuuHO-JTOTUYECKHIA METO]T OIICHKH HAJIS)KHOCTH

8. Meroapl OrpaHUYCHHSI TOKOB KOPOTKOTO 3aMBIKAHHSI: CXEMHBIC PEIICHUS, ISTICHHE CETH

9. MGTOHI)I OrpaHU4Y€HHA TOKOB KOPOTKOI'O 3aMbBIKAHHA: TOKOOTI'PAHHWYUBAIONIHUE PCAKTOPHI,

BCTAaBKH IOCTOSHHOT'O M IEPEMEHHOI0 TOKa

10. 3ammra 31eKTPOYCTAaHOBOK OT MPSIMBIX YJ1apOB MOJIHUU
11. BeiOop 37€eKTpUYECKUX alnapaToB

12. PacueTHble ycroBHs Ui BbIOOpa 000pYAOBaHUS

13. CoOcTBEeHHBIE HYKBI JIEKTPOCTAHITUIA

14. 3azemursitoniiue ycTpoicTBa: Ha3HAUYCHHE, TPEOOBAHUS, KOHCTPYKTHBHOE HCTIOJTHEHNE
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