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1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

Tabmuna 1 — Ilnanupyemble pe3yabTaTbl OOY4YEeHHs] MO JAMCLUUIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHWKATOpaMU JOCTHUXKCHUA KOMIICTCHITUH

Pe3ynbrarel oOydeHus (BiaieHus,

Kon n WNHpukaTopsl
YMEHHUSI U 3HAHUSI), COOTHECEHHBIE C
HaMMEHOBaHHUE JIOCTHKEHHUS Jucrunnmna
KOMITETCHIUSAMU/UHIUKATOpaMHU
KOMIICTCHITUH KOMIIETCHITNH
JIOCTYKCHUST KOMIIETECHIIUH
3uamon.
- OCHOBBI MIPOCKTUPOBAHUS
BJIEKTPUYECKUX CTaHIUM u
IIOICTaHIIHI;
- MaTeMaTHYCCKHE MOACIN OOBEKTOB
3JIEKTPOIHEPTETHKY;
- METO/IbI COCTaBJICHUS cXeM
3aMEIICHUST  DJIEKTPOIHEPTrEeTUUECKUX
CUCTEM U  CHUCTEM  ypaBHEHUH,
OMMCBIBAIONIUX TPOIECChI B  ATUX
CHCTEMaX;
- OCHOBBI MIPUMEHEHUS B
3JIEKTPOIHEPreTUUECKUX 3aja4dax
YUCJICHHBIX METOJIOB PEIIEHUS CUCTEM
anreOpanvecKux u
[IKC-10 [IKC-10.4 I[I/I(l)(l)le) CHIMAJIbHBIX ypaBHEHUH
BHCHHIA;
CnocobeH JlemoHCcTpUpyeT yMembP H yp ’
Y4acTBOBaTh B | HOHUMAaHWE MaremaTuueckue |-
- OpUEHTHpPOBaTbCi B  00JACTIX
MIPOEKTUPOBAHUH | B3AMMOCBSI3U 3a7a4u
MPOEKTUPOBAHUS M SKCIUTyaTalllu;
ANEKTPUIECKUX 3a71a4 3JIEKTPOIHEPTETUKU
N - MPAaKTUYECKH TPUMEHSATH B padote
CTaHIUH U | IPOEKTUPOBAHUS . o
. KOHKPETHBI MaTeMAaTUYECKUH armapaT
TTOJICTAHIIAI Y DKCIUTyaTaIuu

MIPH WCCIIEOBAHUSAX, MMPOCKTHPOBAHUI
u JKCIITyaTaluu
INMEKTPOIHEPTCTUUECKUX CUCTEM;
Braoems:

- HaBbIKAMH  COCTaBJICHHUSI  CXEM
3aMEILIEHUs]  BJIEKTPOIHEPreTUUECKUX
CUCTEM U pacuera CUCTEM YpaBHEHHI,
ONMCHIBAIOLIMX INPOLECCHI B  ATHUX
CXEMax;

- METOJaMU MaTeMaTHYECKOTO H
MMUTAllMOHHOTO  MOJEJIUPOBAHUS B

npodeccroHabHOMN 1eSATENbHOCTH;

- METOJaMH pacueTa yCTaHOBUBIIUXCS
PEXKUMOB AIEKTPOIHEPIETHUECKUX
CUCTEM
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2 HEPEYEHb OLHEHOYHbIX CPEIACTB JJIsA IHO2TAIIHOI'O
®OPMHUPOBAHUA PE3YJBTATOB OCBOEHHUSA JUCHUILIMHBI (TEKYIIWAA
KOHTPO.1b) U IPOMEXYTOYHOM ATTECTAIIMA

2.1 JI511 OLIleHKHU pe3yJIbTaTOB OCBOCHUS JUCHUIUIMHBI UCTIOIb3YIOTCS:

- OLICHOYHBIE CPEJICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH;

- OLICHOYHBIE CPEJICTBA JJIsl IPOMEKYTOUHOM aTTECTALIMH 10 TUCIUIUIUHE.

2.2 K 011eHOYHBIM CpPEJICTBAM TEKYIIEro KOHTPOJIS YCIIE€BA€MOCTH OTHOCSTCS:

- TECTOBBIC 3aJJaHMS;

- 33/1aHUA 110 TEMaM IPAKTUYECKUX 3aHATUH.

2.3 K omeHOYHBIM cpeAcTBaM JJsi MPOMEKYTOYHOW aTTeCTalli M0 JUCIUILIMHE,
IPOBOAMMOM B (hopMe 3a4eTa OTHOCSATCS:

- 3a/1aHU U1 KOHTPOJIbHOU padOThI;

- MPOMEXKYTOYHAS aTTecTalus B hopMe 3a4eTa MPOXOAUT MO pe3yIbTaTaM IMPOXOKICHHUS BCEX

BUJ0B TCKYHICT'O KOHTPOJIA YCIICBACMOCTH.

3 OHEHOYHBIE CPEJCTBA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 TecToBbIe 3a1aHUs UCTIOIB3YIOTCS ISl OIIEHKH OCBOSHHSI TEM TUCIMIUIHHEI CTYJCHTAMHU.
TectupoBanne O0OydYalOMMXCS TPOBOAWUTCS HA 3aHATHSAX TOCIE HW3YYEHHUS Ha JICKIHAX
COOTBETCTBYIOLIUX pa3zienoB. B npunosxenuu Ne 1 npuBeieHb! TUIIOBBIE TECTOBBIE 3a/IaHUS.

ITo nToram BBINOIHEHUS TECTOBBIX 3aJJaHUN OLIEHKA BBICTABIISAETCS MO MATHOATUIBHON IIKase
B CIICAYIONIEM TIOPSIIKE TPH MPABUIBHBIX OTBETAaX Ha:

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

- 70-84 % 3amanuii — omeHKa «4» (X0poIIo);

- 51-69 % 3ananuii — onieHka «3» (YAOBIETBOPUTEINIBHO);

- MeHee 50 % — oleHKa «2» (Hey10BJIETBOPUTEIBHHO).

3.2 B npunoxxennu Ne 2 mpuBeIeHbI 3aJaHUs 110 TEMaM IMPAKTUYECKNUX 3aHATHI.

3.3 B npwitoxkernn Ne 3 IpuBeICHBI 3a/IaHUS 110 KOHTPOJIBHOW padoTe (1 00yJarommxcs
1o 3a04HOM popme oO0yueHus). B mpouecce paboThl Hal KOHTPOIBHOM PabOTON CTYAEHT 3aKperuIsieT
HaBBIKH, TIOJYYEHHBIE B X0/1€ U3yYeHUS JUCLUUIUINHBL.

PykoBOACTBO  KOHTpONIBHON pabOTOM  OCYIIECTBISETCS IMpemnojaaBaTesieM  Kadeapsl
DHEPTeTUKH, YUTAIOIIAM COOTBETCTBYIOIIYIO JHMCIUIUIMHY, W 3aKIIOYaeTCs B KOHCYJBTAIUSX,

KOHTPOJIC Ka4€CTBa U X04a MMO3TAITHOI'O BBITIOJIHCHUA pa60TBI CTYACHTOM.
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BrinonHenue KOHTPOIbHOM pabOTHI SIBIISIETCS CAMOCTOSITENILHBIM BUJIOM YU4€OHOTO ITpoIiecca.
CryneHT HeceT MOJIHYK0 OTBETCTBEHHOCTb 3a IOJYYEHHBIE PE3YNbTaThl, NPHHSITHIE PELICHUS U

OKOHYaHHC pa6OTBI B Ha3HAUYCHHBIN CpOK.

4 OLEHOYHBIE CPEJACTBA IJS MPOMEXYTOUYHOH ATTECTAIIMA 10
JAUCHUIIVIMHE

4.1 I[IpomexyTouHas arrectanusi B GopMe 3aueTa MPOXOAUT MO pe3yabTaTaM MPOXOKIACHUS
BCEX BUJOB TEKYLIEr0 KOHTPOJI ycneBaeMocTu. KOHTposIbHbIE BOIIPOCHI 110 JUCLUILIMHE, KOTOPbIE
IIpY HEOOXOJMMOCTH MOTYT OBbITh MCIIOJIb30BaHbl AJIl IPOMEKYTOUHOM aTTecTallly, PUBEJCHBI B
npuioxeHun Ne 4. Jlonmyck CTyA€HTOB K 3a4€Ty OCYILECTBIISETCS NPHU YCIOBUU BBINOJIHEHUS U

3alllMTBI BCEX na60paT0prlx pa60T, BBIIIOJIHCHUS BCCX IIPAKTHYCCKHX SaI[aHI/Iﬁ C YUYCTOM

PE3YIbTATOB TCKYLICT'O KOHTPOJIA YCIIECBACMOCTH.

Tabnuna 2 — Kpurepun BbICTaBlIEHUS OTMETKH

Kpurepuit «He 32aYTeHO0» «3aUYTEHO»
1 CucreMHOCTD O6namgaer Oo0iagaer OoOnagaer Oo0magaer
M T0JIHOTA YaCTHYHBIMHU U MHHAMAJIBHBIM HAGOPOM 3HAHHI, TTOJTHOTOM 3HAHUH
3HAHUI B Pa3pO3HEHHBIMH Ha0OpPOM 3HaHUH, ocTaTounbiM ups | 1 CHCTEMHBIM
OTHOIIEHHH 3HAHUSMH, KOTOPbIE | HEOOXOIUMBIM IS CHCTEMHOLO B3IIIS/IOM Ha
H3y4aeMbIX HE MOXET Hay4HO- CUCTEMHOT'O B3ILIA HA M3y4aeMblid 00BEKT
00BHEKTOB KOPPEKTHO B3IIIAIA HA ———
CBA3BIBATE MY M3y4aeMblii 00BEKT 0GBEKT
c00o0ii (TOIBKO
HEKOTOPbIE U3
KOTOPBIX MOXKET
CBSI3BIBATH MEKIY
co0oit)
2 Pa6ora ¢ He B cocTostnun MoxeT HaiiTh MoxeT HalTH, MosxeT HalTH,
uHpopManmei HaXOJHTh HE00XO0IMMYIO WHTEPIPETUPOBAT | CUCTEMATH3HPOBAT
HE00XOIMMYIO nH(pOpMAIHIO B b U b HEOOXOTUMYTO
nHpOpMaIHIO, TUOO | paMKax CHUCTeMaTU3UpOBa | UH(OPMAILIHUIO, a
B COCTOSTHUU ITOCTaBJICHHOU Th HEOOXOJMMYIO | TaK)Ke BBISBHTH
HaXOJUTh OT/C/IbHbIC | 3aaYu nHGOpPMAIUIO B HOBBIE,
(hparMeHTHI pamKax JIOTIOJTHUTENTbHBIC
nHpOpMaIIiU B MOCTaBJICHHON HUCTOYHHKHU
pamKax 3aJ1auu uHpOpMAIUH B
[IOCTaBJIEHHOU pamkax
3a1a9u MOCTaBJICHHON
3a/1auu
3.HayuHoe He moxer genath B cocTosunu B coctrosanun B cocTosnnu
OCMBICJICHHE Hay4YHO KOPPEKTHBIX | OCYIIECTBIIATH OCYIIECTBISATh OCYIIECTBJISATh
H3y4aeMoro BBIBOJIOB W3 Hay4JHO CHUCTEMAaTUYECKUH | CHCTEeMAaTUYECKHIA
sIBJICHMSI, HMMEIOIIUXCS Y HETO | KOPPEKTHBIN 1 HAY4YHO 1 HAy4IHO-
npouecca, CBEJICHHH, B aHanu3 KOPPEKTHBIN KOPPEKTHBIN
00beKTa COCTOSIHMH MPEIOCTABIICHHON | aHaIu3 aHajan3
MPOaHAIH3UPOBATH rH(pOpMaITuu MPEIOCTABICHHON | MPEIOCTaBICHHON
TOJIBKO HEKOTOPEIE nH(pOpMaIUH, UHQOPMAITHH,
BOBJICKACT B BOBJICKACT B
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13 UMEIOITUXCSA Y HCCIIEIOBAHNE HCCIIEIOBAHKE
HETO CBEIECHUN HOBBLIE HOBEIE
pereBaHTHBIC peeBaHTHBIC
3aja4ye JaHHbIe ITOCTABJICHHOM

3aj1aue JaHHbIe,
MpeyiaracT HOBbIE
paKypchl
MMOCTaBJIICHHOMN
3aJ1a4yu

4. OcBoenue
CTAHJAPTHBIX
AJITOPUTMOB
peLieHus
npodgeccuoHalIb
HBIX 32124

B cocrosinuu pemath
TOJBKO (hparMeHTHI
MOCTaBJIEHHOMN
3a/1a4u B
COOTBETCTBHH C
3aJlaHHBIM
AITOPUTMOM, HE
OCBOWII
MPEJI0KEHHBIN
ANTOPUTM,
JOITYCKAET OIUOKA

B cocTosnun
periaTh
TOCTaBJICHHBIE
3a71a44 B
COOTBCTCTBUMU C
3aJaHHBIM
ANTOPUTMOM

B cocTosanuu
perarh
IMOCTaBJICHHEIE
3a7a44 B
COOTBECTCTBUHU C
3aJaHHBIM
aJTOPUTMOM,
IMOHUMAET
OCHOBBI
MPEIOKEHHOTO
anropuTMa

He Tonpko Bnageer
aJrOPUTMOM U
MMOHUMAET ero
OCHOBBI, HO 1
MpeJjiaracT HOBbIE
peLIeHus B paMKax
MMOCTaBJIICHHOMN
3aJa49u
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5 CBEAEHUSA O ®OHJE OHEHOYHbBIX CPEJCTB U EI'O COI'JIACOBAHUN

@®oH/T OLICHOYHBIX CPEICTB JUIsA aTTECTAllMU 10 JUCHHUILIHHE «MaTemaTtndyeckue 3aaadyu
AJIEKTPOIHEPTCTUKN»  TMPEICTABISET COOOM  KOMIIOHEHT  OCHOBHOH  NpodeccHoHaIbHOU
oOpa3oBaTenbHON  mporpamMMmbl  OakanmaBpuara 1o  HampaBieHuto noarotoBkm — 13.03.02
DJIEKTPOIHEPTETHUKA U DICKTPOTEXHUKA.

@®oH  OIECHOYHBIX  CPEIACTB  PAacCMOTPEH W OJOOpeH Ha 3acelaHuH KadeIpbl

sHepretuku (mpotokon Ne 4 ot 29.03.2022 1.)

3aBenyromnuii kageapoit L ‘i B.®. benen
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OBPA3OBATEJIbHOI

(IMPWJIOXKEHUE K PABOYEM IIPOTPAMME MOJYJIA)
[MPOI'PAMMBI

OCHOBHOM

BBICHIETO OBPA30BAHNA

[Tpunoxenue No 1

THUITIOBBIE TECTOBBIE 3AJAHUSA 110 JUCHUIIJIMHE

Bapuant Nel

BOl’lpOC 1. Hpu anaiuze u cocmaeslenuu mamemanuyecKkoco onucausl pasiudarom

Cﬂe()yiou;ue PEAUCUMDBL DNIEKNMPOIHEPcEMULECKUX CUCMEM

1. HopMasbHbIi ycTaHOBUBLIMICS,
[10CJICAaBAPUMHBIA YCTaHOBUBILIUNCS

3. IlepexoiHOM peKUM, HOPMAIbHBIN
YCTAHOBUBIIMKCS, HOMUHAJIbHBIN

2. [locneaBapuitHblil ycTaHOBUBIIMIMCS,
IIEPEXOIHOMN PEeXUM

4. IlepexoaHOM pexuM, HOPMAJIbHBIN
YCTaHOBUBLIMIICS, 1OCII€aBAPUITHBIN
YCTaHOBHBILIUICS

Bonpoc 2. Pedxcum, 01a komopo2o xapakxmepHo usMeHeHue e20 napamempos 60 8pemenu u

onucarue eco ducﬁqbepem;uaﬂbnbmu YPABHEHUAMU, HA3bIBAEM A

1. HopMaibHbIN ycTaHOBUBLIMICS

3. [lepexonubrit

2. IlocneaBapuiiHbIil yCTaHOBUBIIMIICS

4. IlepexoaHO-yCTAaHOBUBLIUICS

Bonpoc 3. lleJZbIO paciuema yCnanoBUBULE20CA PEHCUMA ABTIAENICA

1. HaxoxeHue TOKOB, HallpsKEHUH,
MOIITHOCTEH B dJIEMEHTAX
AJIEKTPOIHEPTETUYECKON CUCTEMBI

3. HaxoxxieHne TOKOB, HallpsiKEHUH,
MOIIIHOCTEN, COMPOTUBIICHUS WU
POBOJIUMOCTH, KO3(PPHUIIHEHTOB
TpaHchopMaIiu, MOCTOSHHBIX BPEMEHH B
3JIEMEHTAaX JIEKTPOIHEPTreTUUYECKON CUCTEMBI

2. HaxoxzaeHue conpoTUBIIEHUS WIH
MIPOBOAMMOCTH, K03 (PUIIMEHTOB
TpaHc(hopMalMy, TOCTOSHHBIX BPEMEHU

4. Huuero u3 nepevrcieHHOro

Bonpoc 4. 3ﬂekmpuquKa}z uacms Hepzocucmembsl- 3no

1. COBOKYMHOCTB 3JIEKTPOCTAHLIUHI, TUHUI
3JIEKTpOIepeaayt, MOJICTAHIUI U TETIOBBIX
ceTel, CBA3aHHBIX B OJIHO 11€J10€ OOIIHOCTHIO
peKrUMa U HETPEPHIBHOCTHIO MPOoIecca
MIPOM3BOACTBA U PACTIpeIeCHHS
AJEKTPUUECKOMN U TEILIOBOM SHEPTUU

3. COBOKYMHOCTb 3JIEKTPOYCTaHOBOK JIJIsI
Nepefadyy U pacipereseHus dJIEKTPUIECKON
SHEPIUH, COCTOSIASL U3 TIOJACTAHLIAM,
pacipenennTenbHbIX YCTPOKCTB,
TOKOIIPOBOJOB, BO3AYIIHBIX 1 Ka0eIbHBIX
JUHUHN AJIEKTpOIIepeaun, padoTaIINX Ha
ONPENIETIEHHON TEPPUTOPUU

2. YacTh cuCTEMBI, COCTOSIIAS U3
TE€HEPATOPOB, PACIPEACIUTEIbHBIX
YCTPOWCTB, CETEH ... U IEKTPOIPUEMHUKOB

4. COBOKYITHOCTb AJIEKTPOYCTaHOBOK
ANEKTPUUYECKUX CTAHLUHI U DJIEKTPUUECKUX
CeTeN YHEPTrOCUCTEMBI

Bonpoc 5. Omnowenue HOMUHATLHBIX HANPAXCEHUT 0OMOMOK Mpancghopmamopa

Has3vleaemcs
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OBPA3OBATEJIbHOI

(IMPWJIOXKEHUE K PABOYEM IIPOTPAMME MOJYJIA)
[MPOI'PAMMBI

OCHOBHOM

BBICHIETO OBPA30BAHNA

1. Koapdumment Tpanchopmanuu
TpaHcdopmaropa

3. Bennunna HanpspkeHus TpancopmaTtopa B
OTHOCHUTEJIBHBIX €IMHUALIAX

2. ba3ucHas BelM4YMHA HAIIPSDKEHUS
TpaHchopmaTopa

4. IlpuBeieHHOE K OCHOBHOM CTYIIEHU
HapsDKEHUE

Bonpoc 6. Mecmo coedunenus 08yx u bonee semeeil, HA3bl8AEMC

1. V3en

3. Kontyp

2. I'pad

4. BeTBb

Bonpoc 7. Coomseemcmeyem nomepsim Ha «KOpOHY» 8 nposode 8 cxeme 3ameujerus JIDIT

1. AKTUBHas COCTaBJAOIad MMpOBOANMOCTH

3. AKTUBHOE CONPOTUBIICHUE

2. PeakTuBHOEC COIIPOTUBJICHUC

4. PeakTuBHas COCTaBJIAOIAasd IMMPOBOANMOCTHU

Bonpoc 8. 3amena 08yx unu neckonvkux ucmounuxos numanus mouku K3 oonum

IKEUBAJIEHIMHbBIM B03MOMNCHA

1. Bcerma

3. Ecnu oHM HaXoAATCs B OAMHAKOBBIX
YCIIOBUSX 110 OTHOILIEHUIO K MecTy K3

2. Ecnu oHM HaxoJATCS B pa3HbIX YCIOBUSAX
10 OTHOLIEHUIO K MecTy K3

4. B orpaHU4EHHBIX YCIOBUSX, TPEOYIOINX
JIOTIOJTHUTEIIBHBIX PACYETOB U
npeoOpa3oBaHmil CXeM

Bonpoc 9. Kopomxkoe 3amvikanue 8 2.1eKkmpoycmanoske, npu Komopom amniumyobl

nepuodu%cxoﬁ cocmaeﬂmou;eﬁ MoKa OAHHO20 UCMOYHUKA dHepcuu 6 HAYANIbLHBIL U

I’lpOl/L?GO]leblﬁ MOMEHRNM 6PEMERU CYUWECMBEHHO OMIUYAIONICA, CYUmMaenics

1. YVaaneuusim

3. N3Mensrommmcs

2. HeycroitunBbiM

4. BM3KuM KOPOTKUM 3aMbIKaHHEM

Bonpoc 10. IIpu npogepke uyecmeumenbHoCmu 3auum paciemnvbimM 16131emcs

1. ABapuitHbIit

3. PeMOHTHBII

2. IlocneaBapuitHbiii

4. MUHUMATBHBINA PEKUM PaOOTHI CUCTEMBI
IJIEKTPOCHAOKEHHUS

Bonpoc 11. B cemax npednpuamuii gcmpeuaemcs napaiienvbHoe KIoueHue 08yX 31eMeHmos.

Ilonnoe sxsusanenmuoe conpomuejieHue mMaKoti cxemol

ARA
ZSK: ! :
zZ,+z,

_ \/(xl +x2)2 +(’"1 +’"2)2
N N R 3

z
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Bonpoc 12. Cxema 3amewenuss mpexoomomouHo20 mpancopmamopa 8blnOIHAENICA 6 8UOe

1. I'-o6pa3Horo Tuma 3. [T-o6pa3znoro unu T-oOpa3Horo Trma
2. TpexityueBoii 3Be3/1bl 4. be3 nomnepevHbIX 3JIEMEHTOB B BUJIE
COMpOTHUBIICHUS Z

Bonpoc 13. B cunxponnoti mawune coomuoutenue 0Jisk UHOYKMUBHBIX CONPOMUBLEHUL
(ceepxnepexo0Hoe UHOYKMUBHOe CONPOMuUGIeHUe N0 NPOOOTIbHOU OCU, NEPEXOOHOe
UHOYKMUBHOE CONPOMUBTIEHUE NO NPOOOTbHOU OCU, CUHXPOHHOE UHOYKIMUBHOE CONPOMUBTEHUE
10 NPOOONILHOU OCU) UMeem ClledyIouull 610

1.X.g>Xlg> X4 3.X,y <Xy <Xy

2. X, <X, > X,y 4.X,,> X, < X4

Bonpoc 14. B nauanvuwiii nepuoo nepexoO0Ho2o npoyecca 8 CUHXpOHHOU MauiuHe
UHOYKMUBHOE CONpOmueieHue onpeoeniemcs

1. IlepexoiHBIMH pEeaKTUBHBIMU 3. CBepxnepexoJHbIMUA PEAKTUBHBIMU

COIPOTHBIICHUSIMU COTIPOTUBIICHUSMU

2. PeakTUBHBIMU CONIPOTHUBIECHUSIMU 4. HanbonpmumM 3Ha4€HUEM MEXKITY

YCTaHOBUBLIETOCS peXUMa NIEPEXOIHBIM PEAKTUBHBIM COIPOTHBIICHUEM
U PEaKTHUBHBIM CONPOTUBIICHUSAM
YCTaHOBUBIIETOCS pEXKUMaA

Bonpoc 15. Ilpu mpexgasznom K3 mok K3 onpeodensemcs ¢aznvim nanpsoicenuem Ugp u
Dpe3yIbmupyiowuM NOIHIM conpomuenenuem Zy, oonoul ¢azel. Pacuem evinonnsemcs no
COOMHOUEHUIO

o= Y 19 = Yo
K3 = J3-z
1 3 > 3. z
I(3) — \/§U¢' ](3) :\/g.UHHH
K3 = < P —
2. Zx 4, =
Bapuant Ne 2

Bonpoc 1. Pescum pabomoul s1eKkmpudeckou cucmemsl, npu KOMopom Napamempbl percumd
(HanpsoiceHue, MOKU, MOWHOCMU, YACMOMA) OCMArOmMcs NPAKMUYecKU HeusMeHHbIMU,
HA3bI68AIOM
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1. YcranoBusBmuiica

3. YCTOHYMBLIH

2. HomuHanbHBIN

4. HopmamnbHbIit

BOl’lpOC 2. Pacuem HOPMAIbHO2O0 YCMAHOBUBULECOCA PENCUMA 8bINOJIHAIOM

1. Jlo ctanguu npOeKTUPOBAHUS TTPU
COCTaBJICHUH KOHIIETILIUU PabOThI
ANEKTPOIHEPIE€TUYECKON CUCTEMBI

3. Ilociie aBapuiHOTO OTKJIIOUEHHS KaKOIoO-
1100 3JIEMEHTA CUCTEMBI

2. Ha cTaguu nmpoekTUpoBaHUs U B IIpoIEcce
9KCILTyaTalUy 3JIEKTPOIHEPreTHUECKON
CHUCTEMBI

4. Tonbko B mpoliecce IKCILUTyaTauuu
3JIEKTPOIHEPTrEeTUYECKON CUCTEMBI

Bonpoc 3. Dnepeemuueckoii cucmemou Hasvigaemcs

1. COBOKYMHOCTB 3JIEKTPOCTAHLUH, TUHUI
NIEKTpONepeau, NOACTAHIMN U TEIUIOBBIX
ceTel, CBA3aHHBIX B OJJHO 11€J10€ OOIIHOCTBIO
peXMMa U HENPEPBIBHOCTBIO IIpoLiecca
IIPOU3BOJICTBA U PACIPECIICHUS
JIEKTPUYECKOMN U TEILUIOBOM SHEPIUU

3. COBOKYMHOCTH 3JIEKTPOYCTAHOBOK JISI
niepesiadd U PacrpeiesieHHs AIEKTPUIECKON
SHEPTUH, COCTOSIIAS U3 TOACTAHIIUH,
pacnpeenuTeNbHbIX YCTPOUCTB,
TOKOTIPOBOJIOB, BO3JIYIIHBIX U KaOEIbHBIX
JVHHH 3JICKTponiepeavun, padboTaroInuX Ha
OIPEIIEIICHHON TEPPUTOPUH

2. YacTh CUCTEMBI, COCTOSIIIAS U3
TeHEPATOPOB, PACTIPEICITUTEIbHBIX
YCTPOMCTB, CETEH ... M IICKTPOIIPHEMHUKOB

4. COBOKYIHOCTb 3JIEKTPOYCTAHOBOK
AIEKTPUUECKUX CTAHIUHN U DIIEKTPHYECKUX
CeTEeN YHEPrOCUCTEMBI

Bonpoc 4. Dnekmpocmanyuu, nompeobasarowue opeanuyueckoe moniueo (y2oav, 2asz, Masym,

mop@, craney), mypouHvl KOmopbix pabomarom no KOHOEHCayuoHHOMY YUKILY, HA3bl8aIOMCs

1. KonaencannoHHbele

3. 'a3oTypOuHHbIE

2. TennoseKTpoLeHTpaIINA

4. HetpaauuvOHHBIE TUIIBI
AJIEKTPOTr€HEPUPYIOIINX CTAHIIUN

Bonpoc 5. Hzmenenue koagppuyuenma mparcgopmayuu mpancghopmamopa docmueaemcs

1. UsmeHeHneM Toka B 0OMOTKE
TpanchopmaTopa

3. BHeceHneM CyIIecTBEHHbIX U3MEHEHUH B
KOHCTPYKLHUS TpaHchopmaropa

2. Koo duuueHt tpanchopmanuu
TpaHcdopMaTopa HEe U3MEHSETCS U 3a1aH
3aBOIOM-U3TOTOBUTEIEM

4. VI3MeHeHHeM Ynciia BUTKOB (OTIAeK) Ha
OJTHOH M3 0OMOTOK

Bonpoc 6. Coomseemcmeayem menniogvim nomepsim 8 npogooe 6 cxeme 3ameujerusi JISI

1. AkTuBHAs COCTaBJIArOIIAd IMPOBOAUMOCTH

3. AKTUBHOE CONPOTUBIIEHUE

2. PeakTHBHOE CONMPOTHUBIICHUE

4. PeakTHBHAs1 COCTABJISIIONIASI IPOBOIUMOCTH
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Bonpoc 7. Ilpu pacueme pestcuma pabomul 21eKMpU4ecKoll cemu 6030VuiHas mpexgaznas
JuHUsL nepemennoco moxa nanpsixceruem U < 500 kB u onunou 0o 300 xm mooicem Ovimo
npeocmasieHa cxemotl 3amMeueHus: ¢ COCpedomo4eHHbIMU NapamMempamu

1. I'-o6pa3Horo Tuma 3. be3 nonepevyHsbIX JIEMEHTOB B BUE
COMPOTHUBIICHUS Zy

2. [1-o6pa3noro wim T-ob6pazHoro Tuma 4. I'-o6paznoro u T-o0pa3HOro THIa

Bonpoc 8. Kopomkoe 3amvikanue 6 21eKmpoycmanogke, npu Komopom ece ee gazvl
HAX00AMcsl 8 0OUHAKOBLIX YCI0BUAX, OMHOCUMCS K

1. CuMMeTpUYHBIM 3. HeusmeHstomumcst

2. YcTOMYNBBIM 4. YcTaHOBUBIIMMCS KOPOTKUM 3aMbIKAHUSIM

Bonpoc 9. Kopomkoe 3amvikanue 6 21eKmpoycmanoske, npu KOmopom amnaumyobl
nepuooUYecKoli cocmagisaioujel moxka 0aHH020 UCIMOYHUKA IHEPSUU 8 HAYATbHbILL U
NPOU3BOTLHBIL MOMEHMbL BPEMEHU NPAKMUYECKU 0OUHAKOBYI, CUUMAEMCsl

1. Y paneHHbImM 3. N3mensromumcs

2. HeycroiuuBbsiM 4. BiM3KUM KOPOTKUM 3aMbIKaHHEM

Bonpoc 10. Akmuenoe u uHOykmugHoe conpomusieHus nepeudHol 0OMoOmKU
mpaucgopmamopa moxka onpeoensiom

1. ITo cripaBOYHBIM JTAHHBIM . er =, Z; pr =X, - [
) 4. OnpenensieTcs TOIbKO UHIYKTUBHOE
ro= AP K3 'UHoM : COTIPOTHUBIIEHHUE TI0 (hopMyIIe

Tp SZ : J
1

2 X, =0,1445 lg——
2 2 2 i

X = (m) _ APKE‘ . UHOM P

P 1 OO SHOM SHOM

Bonpoc 11. Omnowenue nHanpsiceHus: X010Cmo20 X00a 00MoOmKu mpancghopmamopa,
00paweHHoll 8 CMOPOHY BbIOPAHHOU OCHOBHOU CIMYNEHU HANPANCEHUS. CeMU, K HANPANCEHUIO
X010CcmMo20 X00a 0OMOMKU, 0OPAUEHHOU 8 NPOMUBONONONHCHYIO CIOPOHY, HA3bI8AEMCS

1. Koaddunuent rpanchopmanuu 3. BennuuHa HanpsbkeHus Tpanchopmaropa B
TpaHcpopmaTopa OTHOCHUTEIIbHBIX €AMHUIIAX

2. ba3zucHas BenM4YMHA HAINIPSHKEHUS 4. IIpuBeneHHOE K OCHOBHOM CTYIIEHH
TpaHcopmaropa HaIpsHKEHHE

Bonpoc 12. B kauecmee 0CHOBHOU CMYNneHU HANPANCEHUs NPU paciemax moKkos u
HAanpss#CeHull 8 JIeKMpU4eCcKUx cxemax npuHuUMarom

1. HauBbIc1iee HanpsKEHUE CUCTEMBI 3. Hanpsoxenue B mecte K3
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| 2. 'eHepaTopHOE HAMPSIKEHUE ‘ 4. JIroboe

Bonpoc 13. Peaxmusnoe conpomusnerue 0OMoOmKu cCpeOHe20 HanpsiceHus
MpexooMomouH020 MPAHCHOPMAmMopa 0ObIYHO PABHO

1. PeakTUBHOMY CONIPOTUBICHUIO OOMOTKH
BBICOKOT'O HaIPSIKEHUS

3. PeakTUBHOMY CONPOTHUBIICHUIO OOMOTKH
HU3KOT'O HAIPSKEHUS

2. Hymo

4. beckKOHEYHOCTH

suoe

BOI’lpOC 14. Cxema 3aAMeueHuUs COBOCHHO20 moKoocparnuvusaouieco peakniopa 6blnojiHAenicsa 6

1. I'-o6pa3noro Tuna

3. [T-o6pa3noro wim T-o6pazHoro THMa

2. TpexitydeBoii 3Be3/1b1

4. be3 nomnepevHbIX 3JIEMEHTOB B BUJIE
COMpOTHUBIIeHUs Z

conpomuejlienue onpedeﬂﬂemal

Bonpoc 15. Ilocne oxonuanus nepexoonozo npoyecca 8 CUHXPOHHOU MauiuHe UHOYKMUBHOE

1. IlepexoIHBIMH pPEAKTUBHBIMH
COMPOTHUBIICHUSAMHU

3. CBepXnepexoAHbIMUA PEAKTUBHBIMU
COIPOTHBIICHUSIMH

2. PeakTUBHBIMU COIIPOTUBJICHUAMU
YCTAaHOBUBIICTOCA pCKHUMaA

4. HauGonpmum 3Ha4€HUEM MEXTY
TEePEXOIHBIM PEAKTUBHBIM CONPOTUBIECHUEM
Y PEaKTUBHBIM COMPOTUBICHUSIM
YCTAaHOBUBIIETOCS PEKUMA

Bapuant Ne 3

cucmemsl, Ha3vleaemcs

Bonpoc 1. Pe.?fCMM, Hacmyna;ou;ud nocine CIGClpMZZHOZO OMKNIOYEHUsL KAKO20-TUDO d/leMenma

1. HopmanbHBIN yCTaHOBUBIIHAKCS

3. HomuHAaMBHBIH

2. [locneaBapuitHblll yCTaHOBUBIIHMICS

4. IlepexonHO-yCTaHOBUBILNKCS

BOI’ZpOC 2. Pacuem YCmMaHoBUBULECOCAL pedcUMA NO360.J1sem

1. I[IpaBmiibHO BBIOpaTh KOH(MUTYpAITHIO
CXEMBI, UIsl KOTOPO! TOKH U HalpsSKEHUS B
€€ DJIEMEHTAX HaXOATCA B 3aJaHHBIX
npenenax

3. BeiOpaTh KOMMYTallMOHHOE 000pYI0BaHUE

2. PaccunTtarh yCTaBKM 3aIUT

4. ITpoBecTr pacyeThl peeHOMN 3aIUThI U

CpCACTB aBTOMATUKHU

Bonpoc 3. Onexmpuueckas cemo - 3mo

1. COBOKYIHOCTB 3JIEKTPOCTAHLUHI, JINHUN

QJICKTpOomepcaain, HOI[CTaHI_II/Iﬁ U TCIIJIOBBIX

3. COBOKYIHOCTb 3JIEKTPOYCTaHOBOK JIJIsI

nepcaavun u pacupCaciCHus BHGKTqueCKOﬁ
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ceTel, CBA3aHHBIX B OJIHO II€JI0€ OOIIHOCTHIO
peXHMMa U HEMPEPBHIBHOCTHIO Mpoliecca
MIPOM3BOJICTBA U paclpeaesieHus
BJIEKTPUYECKOM U TEIIOBOM SHEPrUU

SHEPrUHU, COCTOALASA U3 MTOACTAHLINM,
pacnpenenuTeabHbIX YCTPOUCTB,
TOKOTPOBOJIOB, BO3AYILIHBIX U KaOEIbHBIX
JMHUM 3JeKTponepenadn, padoTamux Ha
ONPEJIETICHHON TEPPUTOPUU

2. YacTb cUCTEMBI, COCTOSIIAS U3
TE€HEPATOPOB, PACIIPEACIUTEIbHBIX
YCTPOWCTB, CETEH ... M JIEKTPOITPHUEMHUKOB

4. COBOKYITHOCTb AJIEKTPOYCTaHOBOK
3JEKTPUUYECKUX CTAHIIUHN U DJIEKTPUUECKUX
CeTel SHEProCUCTEMbI

Bonpoc 4. Dnexkmpocmanyus, na Komopou 3HauumenvbHas 4acms menaio6oll SHepeull

nepeoaemcs no mpybam nompeoumeniam u UCNOIb3Yemcs HenoCpeoCmeeH o &

MEXHON02UUYECKUX npoyeccax, Ha3bleaemcs

1. KonnencannoHHbie

3. 'a3orypOuHHbBIE

2. TennoseKTpoLeHTpaIN

4. HetpaauuinOHHBIE TUITHI
3JIEKTPOTr€HEPUPYIOIINX CTAHIUN

Bonpoc 5. Yuacmok snexmpuueckou cemu, 8 Komopom mox 6 1000t mouke umeem 00HO U

mo dice 3HaueHue (Oeticmayoujee), Ha3bleaemcs

1. V3en

3. Konryp

2. I'pad

4. BeTBb

BOI’ZpOC 6. Coomeemcmeyem npoyeccam, CeA3aHHbIM C co30anuem QJIEKMPOMASHUNTHO20 NOJIA

6 cxeme 3amewerusi JIDIT

1. AkTuBHas COCTaBJIAKOIIAA ITPOBOAUMOCTH

3. AKTUBHOE CONPOTUBIIEHUE

2. PeakTUBHOE CONTPOTUBIICHHE

4. PeakTuBHAS COCTaBJIAIOIIAad MPOBOAUMOCTH

Bonpoc 7. Akmuenoe u unoykmugnoe conpomugieHus mpancgopmamopa onpeoeniromcs OJisl

00HOU ¢ha3zvl cedyrowum oopazom

1. I3 ompITa X0JIOCTOrO X042

3. Yepes akTUBHYIO TPOBOJUMOCTH

2. Yepes TOK 1 HOMUHAJIBHOE HAMPsHKEHHE
00MOTKH TpaHcopMaTopa

4. N3 omplTa KOPOTKOI'O 3aMbIKaHUSA

Bonpoc 8. Yoanennvim K3 cuumaemces kopomxoe 3amvikanue 8 31eKmpoycmanoske, npu

Komopom amnﬂumydbz nepuoduueCKoﬁ COCW[CZGJZ)UOLL;@IZ MoKa OAHHO20 UCMOYHUKA OHepcuu 6

HAYAIbLHBIL U I’lpOMS’GO]IbeIIZ MOMEHRM 6pEMEHU

1. U3MensroTcs moq IeHCTBUEM
ABTOMATUYECKUX PETYISATOPOB BO3OYKICHUS
CUHXPOHHBIX MalluH

3. Pasnuuarorcs B /2

2. CyllieCTBEHHO OTINYAI0TCS

4. TlpakTHyecku OAMHAKOBBI
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Bonpoc 9. Ilpu evibope annapamypbi paciemHvim CHumaemcs

1. ABapuiiHbIiit

3. PeMoHTHBIH

2. IlocneaBapuiHbIN

3. MakcuManbHbIi peKUM pabOThl CUCTEMBI
JIEKTPOCHA0KEHUs

Bonpoc 10. IIpu pacueme mokos K3 6 cxemy 3amewenuss yenu 6600Umcs akmueHoe

conpomuenenue 15 mOm c yenvio

1. OueHKr TepMUYECKON CTOMKOCTH
KOMMYTAIlMOHHOH anmaparypsbl

3. OUEHKH BIUSIHUSA CONPOTUBIICHUS
MUATAIOUIEH SHeprocucTeMbl Ha Toku K3

2. Y4era conpoTHUBICHUA NIeTNH (a3a—HyIlb

4. OnpeneneHus MUHUMaIbHOTO Toka K3 ¢
Y4€TOM TOKOOTPAaHUYMBAIOIIETO JICHCTBHS
JYTH B MECTE MOBPEXKJACHHUS

Bonpoc 11. B kauecmee 6a3ucHvlx eauyun 6 pacuyémax moKoe u HanpsiceHul &

NIEKMPUUECKUX CXeMAX YACMO NPUHUMAIOM

1. ba3ucHbIe MOIIIHOCTD, HATPSHKCHUS, TOKH,
COTIPOTHUBIICHUS

3. bazucHele TOKH, COIIPOTHBIICHUS

2. ba3ucHble MOIIIHOCTb, HAIPSKEHUS

4. bazucHbIe MOIIHOCTD, HAIIPSYKEHUS, TOKH,
COTPOTHUBIICHUS, YACTOTA

Bonpoc 12. I[Ipu pacuemax 6 umeHo8aHHbIX €OUHUYAX NAPAMEMPYL INEMEHIMO8 IHEPSOCUCTIEMb]

npueodﬂmc;z K OCHOBHOU CMYNeHU HanpisCenus ¢ UCnojab306aHuem

1. Koaduunenra tpanchopmanuu
TpanchopmaTopa

3. BennuuHbl HanpsbKkeHUs TpaHchopmaropa
B OTHOCHUTEJIBHBIX €MHHIIAX

2. ba3ucHOM BETMYMHBI HAITPSHKECHUS
TpanchopmaTopa

4. IlpuBeneHMsI K OCHOBHOU CTYIIEHU
HaIpsHKEHNS. HOMUHAJIBHOTO HaIIPSKEHUS
TpaHchopmaropa

Bonpoc 13. Bozmooxcnocmov npucoeouneHus HeCKOIbKUX 2eHepamopo8 K 00HOMY

nosvluarwemy mpanc@opmamopy ecms y ciedyioue2o euda mparcghopmamopa

1. OnHoda3zHbIit

3. JIByx0OMOTOUHBIH TpaHChOpMAaTop C
pacIernjieHHoH 00MOTKOM

2. TpexoOMOTOUHBII TpaHchopMaTop

4. JIByx0OMOTOYHBII TpaHchopMaTop

Bonpoc 14. Ilo oxonuanuu ceepxnepexoo0no2o npoyecca 6 CUHXPOHHOU MAuHe UHOYKMUBHOE

conpomueiienue onpedejmemc;z

1. Hep CXOJHBIMH PCAKTUBHBIMU
CONMPOTUBJICHUAMUA

3. CBepXnepex0JHbIMU PEAKTUBHBIMU
CONPOTUBIICHUSMH

2. PeakTUBHBIMU CONTPOTUBJICHUSIMU
YCTaHOBUBLIETOCS PEKUMA

4. Han6oap1mmm 3Ha4CHUEM MEXITY
HepeXOIIHI:IM peaKTI/IBHBIM COHpOTI/IBHeHI/ICM
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1 pCAaKTUBHBIM COITPOTHBJICHUAM
YCTAHOBUBIICTOCA PCIKMMaA

Bonpoc 15. B pacuemmotl cxeme acuHxpouuwie 91eKmpoosueament O0A4CHbI Obib YumeHbl
CeOyIOuUM BUOOM PEAKMUBHO20 CONPOMUGTIEHUS

1. IlepexoiHbIM peaKTUBHBIM 3. CBepxnepexoJHbIM PEAKTUBHBIM

COIIPOTHBIIEHUEM COIIPOTHBIIEHUEM

2. PeakTUBHBIM CONPOTHUBIEHUEM 4. HanOonpMM 3Ha4eHUEM MEXKIY

YCTaHOBMBILETOCS pEKUMa IIEPEXOAHBIM PEAKTUBHBIM COIIPOTUBIIEHUEM
Y PEaKTUBHBIM COIPOTUBIICHUSIM
YCTAHOBUBIIETOCS PeKUMa
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[Tpunoxenue No 2

3AJAHMS 110 TEMAM IIPAKTUYECKUX 3AHATHUI

3amanue 1

B3are moxmens TypOoreHeparopa w3 chnpaBouHuka [aiicapoa P.B., pacmmudpoBats
HAaUMEHOBAaHME, HAYEPTUTh CXEMYy 3aMEIICHHS] M PACCUUTaTh €¢ B MMEHOBAHHBIX €AMHUIIAX U B

OTHOCHUTCJIBHBIX €AMHHUIIAX.

3amanne 2

Onpenennutb, B KaKOM COOTHOILIEHUHM HaXOJATCS BBIPAXKEHHbIE B OMaxX HWHIYKTHUBHBIE
conpotuBiieHus renepatopoB Gl uw G2 0AMHAKOBON MOIIMHOCTH, HO C HOMHHAIBHBIMU
HarpsKeHUsIMH  cooTBeTcTBeHHO 6,3 u 10,5 kB, ecium uX OTHOCUTENbHBIE WHIYKTUBHBIC

COIIPOTUBJICHUS ITPU CBONX HOMUHAJIBHBIX YCIIOBHUAX OAUHAKOBBI.

3amanue 3

Jlan TpexoOMOTOUHBIN TpaHchopMaTop

Snom=40 MBA

Unom=115 /38,5 /10,5 xB

ux%B-C=10,5% ;

ux%B-H=17% ;

uk%C-H=6%

APx=230 kBt

Paccunrare koad¢uuueHT TpaHchopManuu TpaHchopMaTopa M IapaMeTpPhl CXEMbI
3aMelieHus: TpexoOMoTouHoro TpaHchopmaropa ans Touku K3, pacrnonoxeHHOW Ha cpegHeM
HanpspkeHuu. PacueT nposectu

1. B IMEHOBaHHBIX €IMHUIAX

2. B OTHOCUTENbHBIX €IUHHUIAX

CI[GJ'IaTI) BBIBOABI U3 PACUCTOB.

3amanue 4

CocTaBUTh MaTEMaTHYECKYIO0 MOJIEIb 3aJaHHOW SHEPrOCUCTEMBI, PACCUUTATDH MTapaMeTPhI €€

3JIEMEHTOB U AeHCTBYIONIEE 3HaueHue Toka K3 B HauanbHbIii MOMEHT BPEMEHH.
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C T1 W T2 p r
| | |

O—C0—+—"+-C )—FS—@
H(3)

HcxonHbIe JaHHBIE.

Cucrema (C): 11 =15,6 kA

JIDIT (W): 1=20 kM, X0=0,4 OMm/kM, 10=0,156 Om/kMm

Tpancopmarop (T1): Syi=40 MBA, U.ov=115/38,5 kB, U=10,5%, P.=170 kBt
Tpanrcdopmarop (T2): Si=80 MBA, U.onv=121/6,3 kB, U=10,5%, P«=315 kBt

Peaktop (P): Xuon=0,105 OM/kM, Uuon=10 kB, lwov=4 kKA, P=27,7 kBt

I'enepatop (I'): Puow=25 MBT, cos@ron=0,8; Unov=6,3 kB, x7 =0,129, X2=0,158, Ta=0,27

B npenmectByroieM pexxuMe reHepaTop padoTall ¢ IepeBo30yKASHUEM MPU HOMUHAIBHON
Harpyske.

3ananue 5

CocTaBUTh YpaBHEHHUE Y3JIOBBIX HAINPSIKEHUN JUISl SJIEKTPUUYECKON CETH, CXeMa 3aMelIeHUs
KOTOPOM TpHBEACHA Ha PUCYHKE, pACCUUTATh HANPSDKCHUS B Y3J1aX, TOKH W HANPSHKEHUSI B BETBAX

CCTH.

B cxeme nBa reHepaTopHbIX y371a 1,2 1 Harpy30uHbIi y3en 3.
ConpoTHBIIeHUS BETBEH ClETyIOIIKE:

212 =10+ j20 Om

Z,5=15+ j30 Om

Z 5q =10+ j25 O
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V3en 1 npuHAT B KauecTBe OaJaHCUPYIOLIETO U 0a3HCHOTO, HAIPSKEHHUE y3J1a PaBHO
U, =U, =115kKB.

3ajarolue TOKM B y371ax 2 U 3 COOTBETCTBEHHO PaBHBI
1,=1,+ jl?=0151— jO,091 KA

1,=1,+ jlZ=0,242— jO121 KA
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[Tpunoxxenune Ne 3
3AJIAHUSA IO KOHTPOJIbHOM PABOTE

3amaHue 1Mo KOHTPOJIbHOW paboTe, BBHIMOIHAEMOMN CTy/IEHTaMU 3a04HOU (popMbl 00ydeHus,
IIPEATOJIAraeT pacueT JEeHCTBYIOIIEr0 3HaYeHUsI TOKa KOPOTKOIO 3aMbIKaHUsl B HAYAJIbHBI MOMEHT
BpeMeHH. [loaroroBka paGoThl OCYIIECTBIISETCS CTYIEHTOM CAMOCTOSITEIBHO C HUCHOJIb30BAHUEM
JEKIIMOHHOT'O MaTepuaia u ydeOHO! JITepaTyphl.

BapuanTs! 3aganuii npeacraBiensl B Tabnune 1. B cooTBeTCTBUM ¢ HOMEPOM BapHaHTa M3
Tabmuipl 2.1 BeIOMpaeTcs MCXOIHAs CXeMa, UCXOIHbIC JaHHbIE U JIOTOJIHUTENbHBIC TaHHBIC JUIS
COCTAaBJICHUS PACYETHON CXEMBI.

Pacuer HE0OXOIMMO POBOJAUTH B OTHOCUTENIBHBIX 1 UMEHOBAaHHBIX €AMHUIIAX.

ConpoTHBIEHUST  3JIEMEHTOB CHCTEMbl  ONpPENENSITh C  y4eTOM  JEHCTBUTENIBHBIX
K03 PuIreHTOB TpaHCPOpMauu TpaHCHOPMATOPOB, YKa3aHHBIX B TAOJHMIIE MCXOIHBIX TAHHBIX.
ConpoTuBieHHuss HEOOXOIUMO PpaccuuTaTh KaK B OTHOCHUTENIBHBIX €IUHMIAX, HPUBEIACHHBIX K
0a3MCHBIM YCIOBMSM, TaK M B HMEHOBAaHHBIX €IMHMIAX, OTHECEHHBIX K OCHOBHOW CTYNEHHU
HaIPSDKEHUS.

Cucrema xapakTepus3yeTcsi Kak HUCTOUHUK HEW3MEHHOI'O HalpsyKEHHS, YUCIEHHO PaBHOIO
CpeJHEMY HOMHUHAJIBHOMY HAaNpsHKEHUIO0. MOIIHOCTh M CONPOTHUBIEHUE CHUCTEMBI I KaXKIO0H
pacyeTHOM cXeMbl TNpPHUBENEHBbl MOC]e TaOIUIBI JOMOJHUTEIbHBIX JAHHBIX JJISI COCTaBJICHHUS
pacUETHOU CXEMBI.

[Ipn ompeneneHWM aKTUBHBIX CONPOTHBIIEHUHN JJIEMEHTOB CXEMBI MOXHO MCIOJIb30BaTh

CIIeTYIOIINE PEKOMEHIAIUH:
"

1. Jlng o600mIeHHOH HArpy3KH r—”‘ =4-5/

He

2. Jlnsg acMHXpPOHHBIX JBUraTesel ucrnoib3oBath popmyiry, Om:

M 2 2
r = * ! . U Hom C0s ¢HOM
L P !
n HOM

*

e M " u |n - KpaTHOCTH ITYCKOBOT'O MOMCHTA U ITYCKOBOT'O TOKA IO OTHOMICHWIO K HOMHHAJIbHBIM

3HAUYCHUAM, PHOM ) UHOM - HOMHUHAJILHBIC MOIIHOCTb U HANIPSXKCHUC ACUHXPOHHOI'O JABUTATCIIA.

Tabnuna 1 — BapuaHTbl HCXOIHBIX TAHHBIX IS PACYCTOB
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[IPO®ECCHUOHAJILHOM

(BAKAJIABPUAT) Bepeus 1

OBPA3OBATEJIbHOI

[MPOI'PAMMBI

(MIPWJIOXKEHUE K PABOYEM IIPOTPAMME MOJYJII) OCHOBHOU
BBICHIETO OBPA30BAHNA

20

BapuaHT ncxoaHbix

BapI/IaHT JOIIOJIHUTCIIbHBIX JaHHBIX

Bapuant Hcxonnas cxema AHHBIX L COCTaBgzghI;I:IpaCHCTHOfI
1 1 (puc. 1) 1 (Tabm. 3) 1 (Tabm. 2)
2 2 (puc. 2) 1 (Tabn. 5) 1 (Tabmn. 4)
3 3 (puc. 3) 1 (Tabmn. 7) 1 (Tabmn. 6)
4 4 (puc. 4) 1 (Tabm. 9) 1 (Tabm. 8)
5 1 (puc. 1) 2 (Tabm. 3) 2 (Tabmn. 2)
6 2 (puc. 2) 2 (Tabu. 5) 2 (Tabm. 4)
7 3 (puc. 3) 2 (Tabmn. 7) 2 (Tabm. 6)
8 4 (puc. 4) 2 (Tabm. 9) 2 (Tabm. 8)
9 1 (puc. 1) 3 (Tabmn. 3) 3 (Tabmn. 2)
10 2 (puc. 2) 3 (Tabmn. 5) 3 (Tabmn. 4)
11 3 (puc. 3) 3 (Tabm. 7) 3 (Tabm. 6)
12 4 (puc. 4) 3 (Tabmn. 9) 3 (Tabmn. 8)
13 1 (puc. 1) 1 (Tabm. 3) 4 (Tabm. 2)
14 2 (puc. 2) 1 (Tabm. 5) 4 (Tabm. 4)
15 3 (puc. 3) 1 (Tabm. 7) 4 (Tabm. 6)
16 4 (puc. 4) 1 (Tabmn. 9) 4 (Tabm. 8)
17 1 (puc. 1) 2 (Tabmn. 3) 5 (Tabm. 2)
18 2 (puc. 2) 2 (Tabm. 5) 5 (Tabmn. 4)
19 3 (puc. 3) 2 (Tabmn. 7) 5 (Tabm. 6)
20 4 (puc. 4) 2 (Tabmn. 9) 5 (Tabmn. 8)
21 1 (puc. 1) 3 (Tabm. 3) 6 (Tabm. 2)
22 2 (puc. 2) 3 (Tabmn. 5) 6 (Tabmn. 4)
23 3 (puc. 3) 3 (Tabm. 7) 6 (Tabm. 6)
24 4 (puc. 4) 3 (Tabmn. 9) 6 (Tabmn. 8)
25 1 (puc. 1) 1 (Tabm. 3) 7 (Tabmn. 2)
26 2 (puc. 2) 1 (Tabm. 5) 7 (Tabmn. 4)
27 3 (puc. 3) 1 (Tabn. 7) 7 (Tabmn. 6)
28 4 (puc. 4) 1 (Tabmn. 9) 7 (Tabmn. 8)
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Pucynoxk 1 — Ucxonnas cxema Ne 1

Tabnuua 2 — JlonoaHUTENbHbIE JaHHBIE K PUCYHKY | JJI COCTaBIEHHS pacUeTHOIN CXeMbl

BapngTa Touka K3 Bxuttodens! BeikirouaTenu Q

1 K1 1,2,3,4,5

2 K2 1,2,3,4,5

3 K4 4,5,6,8,9, 10, 11, 13, 15, 16
4 K3 1,4,5,7,10,11, 13, 15

5 K2 1,4,5,6,13, 14, 15, 16

6 K2 1,4,5,7, 13,14, 15,16

7 K5 4,5,6,8,9, 10, 12, 14, 15, 16

[Ipumeuanus: 1. Beikatouarenu, He yKa3aHHBIE B 3a/1aHUH, CYUTATh Pa30MKHYTBIMHU.
2. Bo Bcex BapHaHTax NPUHATH CIEAYIOIIME TapaMETPbl CUCTEMBI:

SHOM ZGOOOMB-A; X o) =08o0.e.
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Ta6mmma 3 — JlanHbie 351eMeHTOB cxeMbl No 1, MpuBeIeHHON Ha pUCYHKe |
[TapameTpsl
JIeMEHTHI CXEMBI 000pyIOBAHTS 1 2 3
No BapuanTa
Px, MBT 12 30 50
Uy, kB 6,3 6,3 6,3
Xd , 0.€. 0,13 0,14 0,13
I'eneparopsl 0.14 0.17 0.16
G1, G2, G3 X2 0.8, : : :
r-103, o.e. 1,8 3,2 1,4
P(0)/Pu 1 0,85 1
cosQ 0,8 0,8 038
Si, MBA 25 32 40
Tpancdopmaropsl
T1.T2 Us, kB 120,75/6,3 | 117,87/6,3 | 120,75/6,3
’ Uk, % 10,5 10,5 10,5
Iy, KA 0,63 1,6 1,6
PeakTopsl U. <B 5 5 5
LRL LR3 H’(I; 0,56 0,2 0,25
(Kex=0,5) Xp, UM , ; ,
APHOM b» KBT 8,6 20,7 18,4
JIvaus L, km 40 50 60
SJICKTpOIICpCaaIn X, OM/KM 0,41 0,4 0,39
Wil r, OM/KM 0,17 0,13 0,11
Pa, MBT 2 3,2 4
A Us, kB 6 6 6
CUHXPOHHBIE coso 0.9 0.9 0.91
JIBUTATEIN
M1, M2 o/ 55 6.4 5,8
Mu/My 0,8 0,7 0,8
P(0)/Py 0,8 0,7 0,85
Iy, KA 1 1,6 4
PeaxTop U., kB 6 6 6
LR2 Xp, OM 0,56 0,2 0,18
APHOM Cb) KBT 8,5 18 22
KaGers L, km 0,5 1 0,75
X, OM/KM 0,08 0,07 0,08
w2,w3
r, OM/kM 0,44 0,32 0,32
- HI'1, 3 Su, MBA 25 50 60
APYIA Ty 4 S, MBA 20 40 50
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HUI

)

\ c )
Qi3 #:] \"‘]‘/

Q8 Qo : M on , K8
-

Pucynox 2 — Ucxonnas cxema No 2

Tabnua 4 — JlonosHUTENbHBIE TaHHBIE K PUCYHKY 2 JUIsl COCTaBJICHUS PACU€THOM CXEMBbI

BapIJ:zHTa Touka K3 Bxttodens! BeikirouaTenu Q
1 K1 1,4,6,7,8,13,15
2 K1 3,4,5,6,13, 14,15
3 K2 5, 10,11, 14
4 K2 5,6, 10,11, 14, 15
5 K4 5, 10,11, 14
6 K4 5,6, 10,11, 14, 15
7 K3 1,3,57,8, 14

[Ipumeuanus: 1. Beikiatouarenu, He yKa3aHHBIE B 3a/1aHUH, CYUTATh Pa30MKHYTBIMHU.
2. Bo Bcex BapHaHTax NPUHATH CIEAYIOIIME NapaMETPbl CUCTEMBI:

S,on =8000MB-A; Xy =Lloce.



®OHJ| OL[EHOYHBIX CPEJCTB JUISI ATTECTALIUM 1O JUCLUTUIMHE «MATEMATUYECKUE 3AJAUN
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Tabmuma 5 —JlanHble 251eMeHTOB cxeMbl No 2, MpUBEICHHOW Ha PUCYHKE 2
[TapameTpsl
SeMeHTHI CXeMbl | 000py10 E 1 2 3
No BapuanTa
Py, MBT 100 150 300
Us, kB 10,5 18 20
. Xd , 0.€. 0,18 0,21 0,2
CHEePATOPBI
GL G2, G3. G4 X2, 0.€. 0,22 0,26 0,24
r-1073, o.e. 2,12 2,02 2,6
P(0)/Px 0,8 0,85 0,75
[JeN0) 0,85 0,85 0,85
Su, MBA 125 200 400
TpaH"?l"p;“za“’p"I U., kB 127,05/10,5 | 121/18 230/ 20
’ Uk, % 10,5 10,5 10,5
Sy, MBA 6,3 10 25
Tpancopmatoper "5 = 1 10,5/6,3 18/6,3 20,6/6,3
T5, T6
Uk, % 8 8 9,5
TTvans L, km 120 150 200
anekTponepenadn | X, OM/km 0,43 0,42 0,33
w1 r, OM/kM 0,13 0,11 0,06
Py, MBT 2,5 3,2 8
Us, kB 6 6 6
ACHUHXpOHHBIE COSQ 0,9 0,9 0,91
IBUTATEIN
M1, M2, M3, M4 I/l 5,6 6,4 5,6
Mu/My 0,8 0,9 0,75
P(0)/Px 0,9 0,7 0,8
TTvHns L, km 40 50 80
anexkTponepenaun | X, OM/km 0,4 0,41 0,4
w2 r, OM/KM 0,17 0,21 0,13
Su, MBA 250 320 650
T b Us, kB 230/135/11 | 230/128/11 | 500/ 257 /20
pa"copmMaTopsl 5
T3, T4 Uksc, %0 11 11 9,5
ukBHy% 32 32 29
Ukcn,% 20 20 17,5
Harpyska HI'1 Si, MBA 100 200 300
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/{I)
| K4
Qi6 J )|

Q9 T‘ Q10 Qn

b
A L
Q) /Sm
} /\ A
Q12 L_] Q13 K2 Q4 Q4 [J:' oms
4
]
Kif, Qs
0,1, : m : —‘L
’]]Ql Q Q2 H] o (] aBs o [ e
B ™
I HT' I Gl_l) e @. Hrs3 1:-(r4

Tabnuua 6 — JlonoaHUTENbHBIE JaHHBIE K PUCYHKY 3 JJIs1 COCTAaBIECHHS PaCUETHOMN CXeMbl

Pucynok 3 — Ucxonnas cxema Ne 3

BapngTa Touka K3 Bxttodens! BeikirouaTenu Q
1 K1 1,2,312,13
2 K1 3,6,13,15
3 K2 1,2,3,12,13
4 K3 1,239 12,13
5 K3 1,2,3,9 10,11, 12,13, 16
6 K4 9,10,11, 16
7 K4 7,8,10, 11, 14, 15, 16

IIpumeuanus: 1. Beikatouarenu, He yKa3aHHBIE B 3a/1aHUH, CYUTATh Pa30MKHYTBIMHU.
2. Bo Bcex BapHaHTaxX NPUHATH CIEAYIOLIME NapaMETPbl CUCTEMBI:

S

Jnsa Harpysku HI'S: SHOM

HOM ZSOOOMBA, Xc(HOM) :1110.6.

=25 MB-A
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Ta6mmma 7 —/lanHble 251eMeHTOB cxeMbl Ne 3, MpuUBEICHHOW Ha PUCYHKE 3
[TapameTpsl
DIeMEHTHI cXeMbl | 000py10BaHIA 1 2 3
Ne Bapuanta
Py, MBT 32 32 63
U, kB 6,3 10,5 6,3
- Xd , 0.€. 0,14 0,15 0,19
eHz’fT(’p X2, 0.¢. 0,17 0,18 0,24
r-1073, o.e. 3,2 3,2 1,4
P(oy/Pu 0,9 0,8 038
COSQ 0,8 0,8 0,8
Si, MBA 25 40 63
T
P aH°$1°p;42aT°p " U, kB 120,75/6,3/6,3 | 117,87/10,5/10,5 | 115/10,5/10,5
’ Uk, % 10,5 10,5 10,5
Su, MBA 16 25 25
T
parcopMatopst | b 109/6,3 112/10,5 115/6,3
T3, T4
Uk,% 10,5 10,5 10,5
TTvans L, km 45 50 50
3JICKTpoIriepeaadn | X, OM/KM 0,43 0,32 0,32
w1 r, OM/KM 0,13 0,06 0,06
TTuEus L, km 25 25 15
seKTponepenatn | x, Om/knm 0,44 0,44 0,43
W2 r, OM/KM 0,43 0,45 0,33
Py, MBT 4 5 6
Us, kB 6 10 10
CuHXpOHHBIE cosQ 0,8 0,8 0,8
JIIBUTATEIN 3
M1, M2 r-10~, o.e. 6 5 5
I/ 1 9,24 10 8,9
P(0)/Px 1 0,8 0,9
HI1,4 | S. MBA 10 17 26
Harpy3ska
HI2,3 | S. MBA 14 22 35
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Pucynok 4 — Ucxonnas cxema Ne 4

Tabnuua 8 — JlonoaHUTENbHBIE JaHHBIE K PUCYHKY 4 JJIs1 COCTAaBICHHSI paCUETHOIN CXeMbl

BapngTa Touka K3 Bkitouens! BoikirouaTenu Q
1 K1 1,4,56,7,8,09, 10,11
2 K1 1,4,56,7,8,11
3 K2 1,5,7,8,10,12, 14
4 K2 1,5/8,12, 14
5 K3 1,4,5,6,7, 8,10
6 K3 1,4,56,7,8,09, 10,11, 12, 13,14
7 K4 1,4,5,6,7,8,09, 10,11, 12, 13, 14

HpHMeanHﬂl 1. BI)IKJ'IIOIIaTeJ'H/I, HC YKA3aHHBIC B 3a/laHUH, CHUTATh Pa3OMKHYTBIMHU.
2. Bo Bcex BapHaHTax MPUHATH CICAYIOINUC TapaMETPbl CUCTCMBbI:

Cl: S, =1000MB-A; X¢ () =020..
C2: SHOM =800MB-A; Xcton) = 040..
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Tabmuua 9 —/lannble sneMeHTOB cxeMbl Ne 4, IpUBEACHHOM HA pUCYHKE 4
[TapameTpsl
IeMEHTHI CXEMBI o0opynoBa 1 2 3
No BapuanTa
S. MBA 125 160 200
U., kB 230/128,2/11 | 230/125,8/11 | 230/118,6/11
ABTOTpa;qu)TOgMaTOpLI e %6 11 11 11
Uken, %0 31 32 32
Uken, %0 19 20 20
Su. MBA 32 50 75
U., kB 10,5 11 11
CruxponHbIe Xd', 0.e. 0,22 0,28 0,23
KOMIICHCAaTOPbI
CGL1 CG2 X2, 0.€. 0,24 0,30 0,23
r-103, o.e. 0,01 0,006 0,0043
S, 0.€. 0,9 1,0 08
I, KA 0,4 0,63 1,0
IIyckoBbIe peakTOpbI Us. kB 10 10 10
LR1, LR2
(Korc0,5) Xp, OM 0,2 0,2 0,2
APyom ¢, KBT 6 8,5 7,8
S. MBA 25 40 63
Tpch%OpT“fTOpH Us, kB 120,75/105 | 117,87/105 | 115/10,5
’ Ui, % 10,5 10,5 10,5
e L, kv 120 140 150
dNEKTponepenaun | X, Om/km 0,43 0,42 0,42
Wi r, Om/KM 0,13 0,11 0,11
e L, kM 80 90 100
dNeKTponepeadn | X, Om/km 0,43 0,42 0,42
w2 r, OM/kM 0,13 0,11 0,11
TIyHms L, kM 25 40 35
DIIEKTpoTIepeaadn X, OM/kM 0,41 0,41 0,39
W3 r, OM/kM 0,17 0,21 0,11
Harpyska Si, MBA 30 45 70
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ITpunoxxenne Ne 4

KOHTPOJIBHBIE BOITPOCHI 11O JUCHUIIJIMHE, KOTOPBIE ITPH
HEOBXOIUMOCTH MOT'YT BbITh UCII0J1b30BAHBI U151 IPOMEXYTOYHOM

ATTECTALUN
1. MopenupoBaHue Kak METO/1 MMO3HAHUSI OOBEKTOB, MIPOLIECCOB, SBJICHUM.
2. [TonsiTue cucreMsl.
3. Knaccudukanmst momeneii.
4. [lepemMeHHbIE B MATEMAaTHYECKUX MOJEIISX
S. AnexBaTHOCTb U 9(PPEKTUBHOCTH MATEMAaTHUECKUX MO/ICIICH.
6. CBoiicTBa 00BEKTOB MOJICTUPOBAHHSL.
7. Matematuyeckue MOJEIN Ha MUKPOYPOBHE.
8. MonenupoBaHue Ha MaKpOYPOBHE.
9. MonenupoBaHue Ha METaypOBHE.
10. DTarnbl ¥ METOIbl MATEMATHYECKOTO MOACIIUPOBAHUS.
11. Mopenu 00bEKTOB JICKTPOTEXHUKH.
12. MatemaTtuueckre MOJICIH SJIEMEHTOB AJIEKTPOIHEPTETUIECKUX CUCTEM.
13. Moienr OCHOBHBIX JICMEHTOB YHEPTETHUECKON CHCTEMBI U CUCTEMBI B IICJIOM.
14. Maremarnueckast MOJIEb JIMHUU C PaCIpEACIICHHBIMU ITapaMeTPpaMH.
15. Matematuueckre MOJIeH TUHUHU B BUJIE CXEM 3aMeIlEeHUsI.
16. VYnpomennsie mogenu JIDIL.
17. MareMaruueckre MOJIEN CHIIOBOTO TpaHchopMaropa.
18. I'-06pasnas u [1-006pa3Has cxembl 3aMeIIeHHs CHIIOBOTO TpaHchopmaTopa.
19. Cratudeckue XapaKTepUCTUKHU AIIEKTPUIECKON HATPy3KH.
20. MonenrpoBaHue reéHEPATOPHBIX Y3JIOB IIPU pacueTax CTaTUYECKUX PEKUMOB

AIEKTPOIHEPIETUUYECKUX CHCTEM.

21. CraTnueckue MOIEIH.

22. MaremaTHuecKue MOJIeIH 0OBEKTOB SHEPTETUKH, CBOASIINECS K CUCTEMaM
anreOpanyeckux ypaBHEHUH.

23. PopMHpOBaHNE U MAaTPUYHAS 3aIIMCh YPABHEHUIN YCTAHOBUBIIETOCS PEXXUMaA
ANEKTPUYECKUX CUCTEM.

24, VY3510BbIE YpAaBHEHMS YCTAHOBUBILIETOCS PEKUMA.

25. VYder 0cOOEHHOCTEN CUCTEM JIMHEHHBIX alre0pandeckux YpaBHEHU NP OMHMCAHUH

OJICKTPUYCCKUX CUCTEM.



®OHJ| OL[EHOYHBIX CPEJCTB JUISI ATTECTALIUM 1O JUCLUTUIMHE «MATEMATUYECKUE 3AJAUN
DJIEKTPODHEPTETUKU»  (ITPUJIOXKEHUE K PABOYEN IIPOTPAMME MOJAYJISI) OCHOBHOM
[MPO®ECCUOHAJIBHOM ~ OBPA3OBATEJIBHOI ~ ITPOTPAMMBI  BBICILIETO  OBPA3OBAHUS

(BAKAJIABPUAT) Bepeus 1 30
26. MeTo/b1 pelieHus TMHEWHBIX ypaBHeHUH. Merton ["aycca B anreOpanueckoit popme
27. Tabmuunas popma metoma ["aycca.
28. Meroa TpUaHTyJISIMA MATPHII.
29. OOpareHre MaTpUIlBl Y3JIOBBIX TPOBOIUMOCTEH.
30. Pemenne cuctemMbl TMHEHHBIX YpaBHEHUH B oOpaieHHo# Gopme, 061acTh

HPUMEHEHHSI TAKOTO TTO/IX0/1a.
3L Henuueiinple MOJEIN YCTAHOBUBIIMXCSL PEIKIMOB.
32. Ocobennoctr (OPMHUPOBAHUS MATEMATHYECKOW MOJIENU TIPU PacdeTe KOPOTKUX

3aMBIKAaHUH 1 YCTAaHOBUBIIHNXCA PEIKUMOB
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