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DJIeKTPUYECKHE CTAHIIUN U MOACTAHIIUN

Yhukans s oy panpaBaeHne
e3a68f3eaplp AT o RiHP 98099d3d6bfdcf836

13.03.02 DnexTpoHEepreTHKa U AMEKTPOTEXHUKA

HamnpasieHHOCTB DJIEKTPOIHEPTETUYCCKIE CUCTEMBI U CETH
(mpocuin)

dopma 00yueHUs 3aouHas
Kadenpa-pa3padborunk PaarosneKTpOHUKH U AIICKTPOIHEPTETHKH
Brimyckatomas kadenpa PaanosnekTpOHUKH U AIIEKTPOIHEPTETHKH

KOHTpOJILHaﬂ paﬁoTa o AMCIMIIJINHE
4 kypc

Onpezenits COCTABIIAOUINE TOKH KOPOTKOTO 3aMbIKAHUS g, Iig; Lgr; Ly, JUIA 331aHHOM PACUYETHOM

CXEMBI C €€ UCXOAHBIMU JaHHBIMH. Co0OcTBEHHOE BpCMs OTKIIFOYCHHUA 2JICTA30BbIX BBIKJIIOYATEIICH tCB = 0,045

CEKYyH/I, BAKKYMHBIX BBIKIIIOUaTeJIel IPUMEHAEMbIX Ha Kiacc HanpsokeHust 6-10kB ¢, = 0,015 cexynn. s

OJIM3KOr0 KOPOTKOTO 3aMbIKaHUs KO3 (GUIIMEHT 3aTyXaHusl mepuoaudecko cocraistomein y = 0,9.

1. BapmaHT
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HcxonHble naHHbIe Hcxonubie nanHbie
Suom» MBA 16 LR K., 0,5
Tl Uy % 10 Xp,,0M 0,56

T2, T3 | Sy MBA | 25 | W1 | X,,OMm/kM| 0,4
Uz % 105 | W2 | L, kM 25

G Swows MBA | 25 X0, OM/kM| 0,09
Xg 0,159 | W3 | Ry, Om/kMm| 0,37

L,, kM 3,2
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2. BapuaHT

HcxomHbie JaHHBIE HcxomHbie JaHHbIE
T1 Suom» MBA 40 W1 | X,,0m/km| 0,38
T2 U % 12,7 L, kM 15
T3 Suom» MBA 1,6 (S 9,3
U % 55 C KA
T4 Suom» MBA 1000 Xy, OM/km | 0,122
TS W2 | R,,Om/xm| 0,31
U %0 55 L,, kM 55
3.BapuaHT
Wcxonnanie maHHbBIE Ucxonannie manabie
Suom» MBA 63 Xy, OM/kM 0,4
T1 Uy g% 125 | W1 L, kM 30
Uy c—p% 9,5 Xy, OM/KkM 0,4
T2 | Syomy MBA 32 Liom oicns 8,4
U % 11,5 C KA
LR K. 0,46 Xy, OM/KkM 0,09
X, ,0M 0,25 | W2 Ry, OM 0,37
L2, KM 3,3




4. BapuaHnTt

1108
VcxonHbie aHHBIC
Suom» MBA 40
T1,T2 Uy %0 12,7
T3,T4| S,,,MBA | 25
U % 10,5
Gl1, Suom» MBA 40
G2 Xg 0,145
W1l | X, Om/xkm | 0,38
Ly, KM 12
/I.Gl el W2 | X, OmM/xkM 0,4
6.3xB L
L 71 Ly, KM 25
5.BapHaHT
VcxonHbie TaHHBIC HcxonHble TaHHBIC
Seoy MBA | 25 | G1 | S,,,», MBA 40
2208 T4 | u.py% | 20 | G2 X 0,151
Uy C—H% 6,5 XO' OmMm 0,4
W2 W2 | /km
1 wepc% | 125 L, xm 50
T1, | Syomy MBA | 32 Xy, OM 0,122
T2 W1 | /km
Py Uy % 11,5 Ry, OM 0,22
AT T3 | Suom» MBA | 0,46 Ly, kM 2,2
6.3:B U % 0,25
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6.BapuaHT

HcxonHbple JaHHBIE
Spom» MBA 25
T1,T2 U % 10,5
LR K., 0,49
Xp,0M 0,45
C IHOM OTKJI? 9’3
KA
W1 | X,, OM/kM 0,38
Ly, kM 25
W3 | X,,0m/xkm | 0,086
W2 Ry, OM 0,26
L; 3, KM 12

7. BapuaHT

HcxonHble JaHHBIE

HcxonHbie 1aHHbBIE

Suomy MBA | 40 Suomy MBA | 10

T1L,T2 | u,g_y% 22 T3 Uz % 8
Uec—y% | 95 | W1 | X,,0m/kMm| 0,137
Uep—c% | 125 Ry, Om/kMm| 0,26

LR K.y 0,49 Ly, kM 2,2
Xp,0M 0,14 | W2 | X,,0m/xkm| 0,126
C Liow ot | 0,4 Ry, OM/kM| 0,326

KA L,,KM 55
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8. BapumanTt

_110xB
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9. BapuaHT
35xB
LR
——
W4
W3 —4—
2T
: K1
10xB

HcxoaHble JaHHBIE
Suomw» MBA | 25
T1,T2 U g% 17
Ug c—p%0 6
U g_c% 10,5
T3 Suom» KBA | 1000
U % 10,5
C IHOM OTKJI? 8’2
KA
T4, Suomw KBA | 4
T5 U3 % 7,5
W1 Uy %0 0,4
Ly, KM 30
W2 Xo,0Mm/xkm | 0,133
Ry, OMm/kM | 1,94
L,, kM 8,2
W3 Xy, OMm/km | 0,126
Ry, Om/km | 0,326
L 3, kM 3,7

Hcxoanblie naHHbIE
Suom» MBA | 25
T2 U % 10,5
LR K 0,53
Xp,0m | 0,28
C IHOM OTKJI? 5’2
KA
W1-W5 | X,,0m/km| 0,125
w1 L, KM 12
W2 L,, kM 15
W3 L3, kKM 18
W4 L4, KM 35
W5 Ls, kM 10
Spomy MBA | 40
T1 U g_p% 17
Uy C—H% 6
Uep—c% | 10,5
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10. BapuanT

Hcxonnbie JaHHbIE

Suowy MBA | 25 X, OM/xkMm| 12
T1 Uy % 10,5 | W2 | Ry, OMm/kM| 0,122
T2 |S,..MBA| 63 L,, kM 13
Uy % 7,5 Xy, Om/xkMm| 0,4
T3 [S,wMBA| 4 |W3 | L.xm 25
Uy % 7,5 Suomwy MBA | 25
W1 | X, Om/km| 0,125 G X4 0,159
Ly, KM 15
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Tunosbie BONPOCHI K Ik3ameHy 1
4 kypc

Tema 1 COBpeMeHHbIe THIIBI JJICKTPUHYECCKUX CTAaHIMH

Texunonoruueckue npoueccel ADC, TOC, I'DC, I'TY.

HCpC‘II/ICHI/ITB OCHOBHBIC BUJIbI JICKTPHUYCCKUX CTaHIIUH.

TennoBble 3JIEKTPUYECKUE CTAHLMM. TEXHOJOTMYECKHE IPOLECCHl I'€HEpaluu DJIEKTPUYECKOU H

temioBoi sHeprun Ha TOLI.
HocrounctBa u Hegoctatku TOIL.

TenmoBrie QJICKTPUYCCKUEC CTaHIUH. TexHomornueckue ImponecCol rcHEpauuun BHGKTqueCKOﬁ

sHeprun Ha KOC, I'POC.
I'maposnextpocrannuu. OcobeHHOCTH pabOThI, JOCTOMHCTBA M HETOCTATKH.

Pacnpenenennas snepretuka. I'a30TypOHHHBIEC 3JEKTPUUYECKUE CTAHIIMU, TEXHOJIOTHYECKUH TpoIiece

TeHEepaINX YJICKTPHUECKOI SHEPTUH.

[Tapora3oTypOWHHBIC AEKTPUUICCKUE CTAHIINU.

ATOMHBIE AJIEKTPUYECKUE CTAHIMH, IPHHIHIT ASHCTBUSI.

TexHonornueckuii mpouecc Mpou3BoJICTBA AIEKTpuUeckoi sHepruu Ha ADC.

HeTpaI[I/ILII/IOHHI)IG M BO30OHOBJIIEMEIC HCTOYHUKU BHGKTpI/I‘ICCKOﬁ SHCPTIHH.

[lepeuncnure HETpaAUIIMOHHBIE (BO30OHOBISIEMbIE) HCTOYHUKH SJIEKTPUUECKOM SHEPTUH.
Berposnepreruueckue ycTaHOBKH, IPUHIINI JEHCTBUS, TOCTOMHCTBA U HEIOCTATKH.
['enuosHepreTuka, IPUHIUIIBI JEHCTBUS TeIHOIHEPTETHUECKUX YCTAHOBOK.
['eorepmanbHbIC STEKTPUUECKUE CTAHIIUH, IPUHIUIT JEHCTBUS.

Tema 2. 'paduku HArpy30K JIEKTPUYECKHX CTAHUMIA M MOTpeduTEIeN.
Pe:xxuMbl paGoThl HeliTpasiell B 3J1eKTPOYCTAHOBKAX

['paduku 371€KTPUUECKUX HATPY30K AIEKTPOCTAHLIUH.

bananc anexTpuyeckoil 3Hepruu Npy reHepaluu U noTpeOIeHUH.

I'paduxu Harpy3ok norpeduteneii anekrpudeckoit sHeprun. CyTouHslit rpaduk Harpy3Ku.
["onoBoii rpaduk MEKTPUUYECKUX HArPy30K, IPUHIUI TIOCTPOSHHUS.

JlaTb onpenieneHye Yuciry 4acoB UCIIOJIb30BAHMSI MAKCUMYyMa Harpys3KHu.

Pexxumbl paboThl HElTpasel B 3JeKTpoycTaHOBKax 10 1kB.

PexxuMbl paOoThl HelTpanel B 3JIEKTpOyCTaHOBKax Bbllle 1kB.

JIOCTOMHCTBO M HEAOCTATKH U30JIMPOBAHHON HEUTPAIT .

JIOCTOMHCTBO M HEJOCTATKH TIIyX03a3€MJICHHON HEUTpAIIN.

KomneHncupoBaHHas HEUTpab.

Tema 3 CHHXpPOHHBIE TeHEPATOPHI
O6mas xapakrepucTrka. CUCTEMBI OXJIAKICHUS CHHXPOHHBIX T€HEPATOPOB.

[TepeuncnuTh OCHOBHbIE HOMHHAJIBbHbIE TAPAMETPhl CHHXPOHHBIX T€HEPATOPOB.
OT yero 3aBUCHUT HOMUHAJIBHASI CKOPOCTh BpaIlleHHUs TeHeparopa?
HenocpencrBeHHOE U KOCBEHHOE OXJIaX/I€HUE TEHEPATOPOB.

3aMKHyTast BO3YIIHAS CHCTEMa OXJIKICHUS T€HEPAaTOPOB, IPUHITHIT JICHCTBUSI.
KocBeHHOe BO10pO/IHOE OXJIaXKAEHUE TeHEPaTOPOB.

HemnocpencTBeHHOE BOIOPOTHOE OXJIAXKIEHUE TEHEPATOPOB.
HenocpenctBeHHOe KHUIKOCTHOE OXJIAKICHUE TeHEPaTOPOB.

Cuctembl BO30Y)KICHUSI CHHXPOHHBIX T€HEPATOPOB.
["amenune >nexTpudeckoro moss reaeparopa. CriocoObl CHHXpOHH3AIMU TeHEPaTOPOB.
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OO6mue TpeboBaHUs K CHCTEMaM BO30YK/ICHUSI CHHXPOHHBIX TEHEPATOPOB.
Cxema 31eKTpOMAaIIMHHON CUCTEMBI BO30YXICHUS C TEHEPATOPOM MTOCTOSTHHOTO TOKa U
CaMOBO30YKIICHHEM.
Cxema 31eKTpOMAaNIMHHONW CUCTEMBI BO30YXKICHUS C TEHEPATOPOM MTOCTOSTHHOTO TOKa U
MI0JIBO30YAUTEIIEM.
TupucropHas cuctema ¢ caMOBO30yKICHUEM.
[TepeuncnuTh CIOCOOBI TallICHUs TIOJISI CHHXPOHHBIX T€HEPATOPOB.
[TosscHUTH MPUHLIMN AEHCTBHS aBTOMATA FAIICHUS OIS C AYroracsien pemeTKoi.
BxitoueHre CHHXPOHHBIX TEHEPaTOPOB Ha MapauIeIbHYI0 padoTy. MeTo1 TOYHON CHHXPOHU3AIUH.
BruroueHne CHHXpOHHBIX T€HEPAaTOPOB Ha MapajljiebHyto padoTy. MeToa caMOCHHXPOHHU3ALIHH.
[lepeuncnuth OCHOBHBIE TPEOOBAHUS TIPU BKIFOUEHUH F€HEPAaToOpa 10 METOLy TOUHOU
CUHXPOHU3AUH.

PexxumMbl paboThl CHHXPOHHBIX T€HEPATOPOB.

HopmanbHsiii pexuM paboTbl CHHXPOHHBIX TEHEPATOPOB, JaTh ONPEICICHHUE.

KakoBbl fonycTumble OTKIOHEHHS HaNpsKEHUs IpU paboTe CUHXPOHHBIX F€HEPaTOpOB?
TpeboBaHMs K OXJIAKICHUIO CHHXPOHHBIX TEHEPATOPOB MPH paboTe ¢ mapaMeTpaMu, OTITUIHBIMA OT
HOMMHAJIbHBIX.

JlnanazoH 3HaYeHU HOMUHAJILHOTO KO3(pPHIIMEHTa MOITHOCTH CHHXPOHHOTO TypOOreHepaTopa.
JlnarpamMma MOIIHOCTH CUHXPOHHOTI'O I€HEPAaTOpa IPU HOMUHAJILHOM HAIIPSDKEHUH.

Tema 5 CtaTuueckas u JAHHAMHAYECCKadA yCTOﬁ‘lHBOCTL CUHXPOHHBIX I'€HEPATOPOB.

JlaTtb onpenienenne CTaTH4eCKON YyCTOMUNBOCTH.

CornacHO KakOMy BBIPaXKEHHIO OIUCBHIBAETCS YII0Basi XapaKTEPUCTHUKA aKTUBHON MOIITHOCTH
re”Heparopa.

['paduueckoe n300pakeHUE YIIIOBOW XapaKTEePUCTUKHA aKTUBHON MOIIHOCTH T€HEpaTopa.
PaboTta B kakoit 00J1aCTH yTJIOBOW XapaKTEpUCTUKHU aKTUBHOW MOIIHOCTH 00€CTIeYrBaeT
CTaTUYECKYIO0 YCTOMYUBOCTh CHHXPOHHOI'O I'€HEepaTopa.

Kak onpenennts HanOOJBIIYIO EpeIaBaeMyI0 MOLTHOCTb 110 YCIIOBHIO CTaTHUECKON
yCTOHYMBOCTHU?

Kak onpenenuts ko3¢ uiineHT 3amaca no craTHYeCKoi yCTOWYUBOCTH?

JaTp onpeneneHne AMHAMUYECKON YCTOMYMBOCTH CUCTEMBI.

CornacHO KakOMy BBIPaXKEHHIO ONMCBHIBAECTCS YII0Basi XapaKTEPUCTHUKA aKTUBHOM MOIIHOCTH
reHeparopa npu OnpeAeIeHUN JUHAMUYECKOW YCTOMYMBOCTH.

JuHaMu4eckast yCTOMYMBOCTD IIPU OTKIIFOUEHHUH JIUHUU.

JInHaMuueckast yCTOMYMBOCTB IIPU KOPOTKOM 3aMBIKAHHH.

dopcrpoBKa BO30YkKI€HHS KaK CII0CO0 MOBBIIICHUS TUHAMUYECKONH YCTOWYMBOCTH.

TunoBble BONPOCHI K IK3aMeHy 2
4 kypce

Tema 6 Pe3yabTUpyomas ycToi4MBOCTb, ACHHXPOHHBIH Pe:KUM Pa0dOTHI FeHEPATOPOB.

VYciioBue pecHHXpOHU3ALUU TeHepaTopa.

HazoBuTe mpu4nHBI Iepexoaa CHHXPOHHOTO TeHepaTopa B aCHHXPOHHBIN PEKUM pabOTHI.
XapakTepuCTHUKa aCHHXPOHHOTO MOMEHTa TypOOoreHepaTropa ¢ KOCBEHHOM CUCTEMOM OXJIaKICHUSI.
XapakTepucTuKa aCHHXpPOHHOTO MOMEHTa TypOoreHepaTopa ¢ (opCUpOBaHHON HEMOCPEICTBEHHOM
CHCTEMOMN OXJIaXICHUSI.

XapakTepHucTuKa aCHHXpPOHHOI'O MOMEHTa T'HiporeHepaTopa 6e3 nemndepHbIXx 0OMOTOK.

[Tpr4yrHbI BOSHUKHOBEHHS HECUMMETPUYHBIX PEXHMOB PabOThI T€HEPATOPOB.
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Tema 7 CujioBbie TpanchopMaTopbl U ABTOTPaHCHOPMATOPHI

OO0mue cBeAeHUS U1 MApPKUPOBKA CUIIOBBIX TPAHC(HOPMATOPOB

[lepeuncnure psx HOMUHATBHBIX HATIPSYKEHHUM 1J1 SJIEKTPUYECKUX CETEH.
PanmonansHoe Hanpspxenue, popmyna Mimapuonosa.

JIByx0OMOTOYHBIH TpaHchHOpMaTOp, AaTh ONpPEIEICHUE.

TpexoObMoTOuHBIH TpaHchOpMAaTOp, 1aTh ONpPEICICHHE.
ABToTpaHc(HOpMATOPBI, OTINYHS OT OOBIYHBIX TPAHCPOPMATOPOB.
Pacum¢pyiite mapkupoBky Tpanchopmaropa TMH-6300/35 V1.
Pacmudpyiite mapkupoBky Tpancopmaropa ATIITH-125000/220/110 V1

MarHuTonpoBoJl 1 0OMOTKH CHIIOBOTO TpaHchopmaropa. CHCTEMBbI OXJIaXKIEHUS CUIIOBBIX
TpaHc(hopMaTopoB.
YCTpoHCTBO MarHUTOIIPOBOA CUIIOBOTO TpaHchopmaropa.
CrepxHEeBOH U OpOHECTEP>)KHEBOM MarHUTOIPOBO/IbI, YCTPOKCTBO.
[Toyemy MarHUTOIPOBO/] CHIIOBOTO TpaHC(HOpPMATOpa U3rOTABINBACTCS U3 TUIACTHH?
Kakue marepualbl UCIIONIB3YIOTCS ISl U3TOTOBIEHUSI 0OMOTOK TpaHcpopmaropo?
Kak ycTpoeHb! IIITMHAPHYECKUE U YePeTyIOIrecss 0OMOTKH CHIIOBBIX TpaHchopMaTopoB?
OxnaxaeHue Cyxux TpaHcpopMaTopoB.
EctecTBeHHOE MacsiHOE OXJIAaXK/I€HUE, IPUHIUIINAIIbHAS CXEMA.
MacrnsHoe oxJiaxaeHue ¢ IyTheM U €CTECTBEHHOW HUPKYJIALUEH, MPUHIIUIHAIbHAS CXeMa.
MacnsiHoe oXJaXJIeHHUE ¢ TyTheM U MPUHYIUTEIbHON UPKYJIAIUEH, TPUHIIUITHATIbHAS CXeMa.

TpexoOMoTOoUHBIE TpaHC(HOPMATOPHI, TPAHCHOPMATOPHI C paCIIETIIICHHOW 0OMOTKOM,
aBTOTpaHC(HOPMATOPHL.

Jlatb onpenenenue TpexoOMOTOYHOIO TpaHChOopMaTopa.

Jatb onpenenenue Tpanchopmaropa ¢ paciierieHHO 0OMOTKOM.

ABTOTpaHc(hopMaTOpbl, 1aTh ONpEAEICHHUE.

Cxema 3amenieHus TpexoOMOTOYHOTO TpaHcpopmaTopa, pacueT napaMeTpoB.

Cxema 3amernieHus TpaHc(hopMaTOpOB C pacilerIeHHOW 0OMOTKOM MpH pa3InyHOI Harpy3Ke
obmotok HH, pacuet napameTpos.

Cxema 3amelnieHus aBTpaHcopmaTopa, pacdeT napaMeTpoB.

TumnoBast MOIITHOCTH aBTOTpaHc(hopmaTopa.

CxeMbl COeTMHEHHUSI ¥ TPYIINBI COSTMHEHHUSI 0OMOTOK CHJIOBBIX TpaHcpopmatopos. [lapamiensHas

paboTta TpaHCPOPMATOPOB.

[TepeyncnuTh OCHOBHBIE CXEMBI COETMHEHUSI OOMOTOK CHJIOBBIX TPaHC(POPMATOPOB.
JlaTtb onpenieneHye NOHITHIO «TPyTIa COeIUHEHUS 0OMOTOKY.

HpeI[CTaBI/ITB BCKTOPHYIO JUarpamMmy HaprI)I(eHI/Iﬁ XOJIOCTOI'O X04a ITpU CXEME COCIUHCHU A 00MOTOK

Y/Y=-0.

HpCI[CTaBI/ITB BCKTOPHYIO JUarpamMmy HaHpH)KCHI/Iﬁ XOJIOCTOI'O X0o4a ITpu CXEeMC COCIUHCHU A 00MOTOK

Y/A-11.
HCpC‘-II/ICJ'II/ITB OCHOBHBIC Tpe60BaHI/IH npu HapaHHCHBHOﬁ pa60Te CHUJIOBBIX TpaHC(l)OpMaTOpOB.

Bansane HAMNpsOKCHUA KOPOTKOT'O 3aMBbIKaHUA Ha pacnpeAacICHUC MOIIHOCTH MCXKIAY MapaJlICIIbHO

paboTarouMu TpaHcHOpPMATOPaAMH.

VYcrpoiictBa perynupoBanus Hanpspkenust (PITH u I1bB)
[TepeuncinuTh OCHOBHBIE CITIOCOOBI PETYIUPOBAHMS HAPSKEHUS B DJIEKTPUUECKHUX CETSX.
[Tepexmouenue 6e3 Bo30yxaenus (I1bB) — npunnunuansHas cxema.
Perynuposanue nox Harpyskoit (PITH) - npunnunuansHas cxema.

Ha cTopone kakoro HanpspkeHus yctanaBiuparoTces nepekitouateny PITH (ITBB) B 1ByxoOMOTOUHBIX,

TPEXOOMOTOYHBIX TpaHC(hOpMATOpax U aBTOTpaHCHOpMATOpaX.
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. Hepe'-H/ICJ'II/ITI) OCHOBHBIC XapaKTCPUCTUKU BBICOKOBOJIbTHBIX BBIKJIIOYATCIICH.

Pacuet ormaex PITH (I1bB) s iByxoOMoTouHOTO TpaHchopmaropa.
Pacuer ornaex PITH nns aBToTpancdopmaropa.

[leperpy3ounas cmiocOOHOCTb CHUIIOBBIX TPAHCPOPMATOPOB.

HomunanbHas MOITHOCTB ABYXOOMOTOYHOTO TpaHchopmaropa.

HomunanbHas MOIITHOCTB TPEXOOMOTOYHOTO TpaHc(hopmaTopa

Cucremarnyeckas rneperpyska CHJI0BOro Tpancgopmaropa, NpUINHbBl BOSHUKHOBEHHS.
ABapuiiHas meperpyska CHIOBOT0 TpaHC(HOPMATOpa, OTPAaHUYCHHUS.

JlonycTumast aBapuiiHas meperpyska aBToTpancopmMaTopos.

C yuerom Kakux (DaKTOpOB oOmpenensercs JOMyCTUMBIA Ko3(duuueHnt mneperpysku
HOCJIeaBapUHOM (PEMOHTHOM) PEeXHUMax?

Tema 8 KOMMyTaIII/IOHHLIe INEKTPUIECCKUEC allllapaThbl

OTxIroueHme Heny nepeMeHHoro Toka. CrnocoOsl rameHus eKTpudeckon 1yru. OCHOBHBIE
XapaKTEPUCTUKU BBICOKOBOJIBTHBIX BBIKIFOYATEIIEH.

Jlatb onpenienieHne MOHITUIO «MOHU3ALS.

OcCHOBHBIE CBOICTBa AYTrOBOTO pa3psja.

TepmMoaneKTpoOHHAs YMUCCHSL.

ABTO3JIEKTPOHHAs! YMUCCHUSL.

HNouunzanus coyapeHuem.

Tepmuueckas MOHU3ALIMSL.

JenoHnn3zanus AyroBoro npoMeKyTKa.

["amieHue nyru npu NpoOXOoKJIEHUU TOKA Yepe3 HOJIb.

I[I/Ial“paMMa BOCCTAaHABJIMBAIOLICTO HAIIPSAKCHUA MCKIY KOHTAKTAMU I1OCJIC IOracaHusd AyTu.
[lepeuncnuTh OCHOBHBIE CIIOCOOBI TallIEHUs AIEKTPUIECKON TYTH.

MacnsHsie 1 MaJIOMACJIIHBIC, BO3AYIIHBIC U 3JICTA30BBIC BBIKIIFOYATCIN

["ameHue >JeKTpUUECKOi IyTH B Macie.

MaCJ'IleBIC 6aKOBI)I€ BBIKJIFOYATCIIN.

JlyroracutenbHble YCTPOICTBA MPOIOIBHOTO MACISIHOTO Ay ThSI.

JyroracurenbHble yCTPOMUCTBA TONIEPEYHOTIO MACISTHOTO AYThsl.

ManomacisHble BEICOKOBOJIBTHBIE BEIKJIFOYATEIH.

['amieHne 1yru BO3AYIIHBIM TyTHEM.

JlyroracutenbHbIe YCTPOICTBA C MTPOJOIBHBIM BO3IYIIHBIM Ty THEM.

D7eras, ero OCHOBHBIE CBOICTBA.

ABTOKOMIIPECCHOHHBIE TYTOracUTEIbHbIC YCTPOMCTBA AJIETAa30BbIX BHIKITIOYATEICH.

. DIeKTPOMarHuTHOE 1yTOracuTeIbHOE YCTPOUCTBO 3JIE€ra30BbIX BBIKIIIOYATEEH.

BaKYYMHI)Ie BBIKJTIOYATENN. Y CIIOBUS BI)I60pa 1 IPOBEPKU BHICOKOBOJIBTHBIX BBIKJTIOYATENEH.

["amieHne 27EKTPUYECKON AYTH B BaKyyMe.

VY CeTpoiiCTBO KOHTAKTOB BAKYYMHOM JyrOracUTEIbHON KaMephl.

PaccrosiHMe MeXly KOHTaKTaMH BAKYYMHOT'O BBIKJIFOYATEIIS JIJIs1 PA3HBIX KJIACCOB HAIIPSKEHUS.
VYCeTpoiicTBO BaKyyMHOM TyTOraCUTEIbHON KaMepBI.

[Tepeuncnuth yciaoBus BBIOOpa U MPOBEPKU BHICOKOBOJIBTHBIX BBIKIIIOUATEIIEH.

IIpoBepka BEICOKOBOJIBTHBIX BBIKIKOYATENIEH 10 HOMUHAIBHOMY TOKY.

ITpoBepka BEICOKOBOJIBTHBIX BBIKJIIOYATEIEH HA AIEKTPOAMHAMUUYECKYIO CTOMKOCTh pu K3.
[TpoBepka BHICOKOBOJIBTHBIX BBIKJIIOUATENEH Ha TEPMUUECKYIO cTolKocTh mpu K3.

[TpoBepka BEICOKOBOJIBTHBIX BBIKJIIOYATEIEH HA OTKIIOYAIOIIYIO CIIOCOOHOCTD.

PazbeenuTeny, OTIENUTENN U KOPOTKO3aMBIKATENN, KOHCTPYKIMH, YCIOBHUS BHIOOPA U IIPOBEPKHU.



1. Hepqu/ICJ'II/ITI) OCHOBHBIC TpC6OBaHI/I$I, MNPEABABIACMBIC K CXEMaM JJICKTPUICCKUX COCI[I/IHCHI/Iﬁ CTaHIII/II\/'I u
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P
= O

CoNoAE®WNE

10.
11.
12.
13.
14.
15.

Hasznauenue pa3beJuHUTEIEH.
B kakux pexumax A0IyCKaeTcs BHIIIOJHEHUE ONEPALMNA ¢ IOMOIIBIO pa3beAUHUTENEH?

HpI/IHHI/IHI/IaJ'IBHaSI CXEMa IBYXKOJOHKOBOTO Pa3bCAMHUTEIIA C TOPU3OHTAJIbHBIM ABUKCHUCM HOXEH.

PacmmdpoBats mapkupoBky pazbenunurens PH/3-2-110/630 V1.
Pacmmmdposare MmapkupoBky pazbeaunurtens PJIH/-106/400 YXJI1.
Otaenutenu, UX Ha3HAYCHUE.

KopoTko3aMbIKaTeNnn, UX Ha3HAYCHHE.

[lepeuncnuTh yciaoBus BEIOOpa U IPOBEPKH PA3bEIMHUTEIICH.
ITpoBepka pa3beIMHUTENEH 10 HOMUHAJIBHOMY TOKY.

. IIpoBepka pazbeAMHUTENECH HA 3JIEKTPOAUHAMUYECKYI0 CTOUKOCTb.
. IIpoBepka pa3beuHUTENEH HA TEPMUYECKYIO CTOMKOCTD.

Tema 9 U3mepuresbHbie TpPaHCGHOPMATOPLI

W3mepuTenbHble TpaHChOpPMATOPBI TOKA U HAMPSHKEHUS, HA3HAYeHHE, YCIOBHS BbIOOpA.

N3mepurensubie Tpanchopmaropsl Toka (TT) u nanpsoxenus (TH), ux naznauenue.
[TpuHIMNIUAaTBHAS CXeMa OJJHOBUTKOBOTO TpaHcopMaTopa TOKa.

Kak ompenensiercst HoMuHaNbHbIN K03 uiment tpanchopmanuu TT?
YKakuTe HOMUHaJIbHbIE 3HAYEHUS TOKA /17151 BTopu4yHOM oOMoTKH TT.
Ykaxure knaccel TouHoCTH TT.

IIpumenenne TT B 3aBUCMMOCTH OT KJIacCa TOYHOCTH.

B kakom pexxume nomkHa padotatsh Bropuunas ooMoTka TT? [Touemy?
Ycnosus Beroopa u nposepku TT.

[TpuHUMn nEelCcTBUS ONTUKO-3JIeKTpoHHOTO TT.

Uemy paBHO HOMHUHAJIbHOE HaNPsKEHUE BTOPpUUHbIX 0OMoTOoK TH?
Kak ompenensiercss HomuHanbHbIH K03 unment Tpanchopmanuu TH?
Vkaxure knaccel Tounoctu TH.

Ycnosus BeiOOpa u mpoBepku TH.

EmKocTHOM TpaHcopMaTop HaNpsHKEHUs, MPUHIUITHATIBHAS CXeMa.
[TpuHIMI nercTBUs ONTUKO-3JIEKTpOoHHOTrO TH.

Tema 10 Cxembl JJIeKTPUYECKHUX CTAHUMA ¥ MOJACTAHIUI
OO6mme TpeboBaHUs K CXeMaM IJIEKTPUUECKUX COCTUHEHHUM CTaHIIMI U MOJCTaHIIUH

MOJCTaHIIUH.

2. B uem 3akmrodaeTcs Tpe60BaHI/Ie SKOHOMHYHOCTHU?

3. B 4em 3akirouaercs Tpe60BaHI/Ie HaI[e)KHOCTI/I? CKOIIBKO KaTeFOpI/Iﬁ HaaACKHOCTH 3HeKTpOCHa6)KCHI/IH

notpebureneii Bb 3HaeTe?

4
5
6

N N R W N~

. Kak nensitest anexTpocTaHIM 110 XapakTepy pacipeieieHusl dJIeKTpUIecKoil aneprun?
. Jatb onpenenenne pailOHHON MOJICTaHIINH.
. Jatp onpenenenne MECTHOM MOJCTAHIINH.

Crpyxkrypnsie cxembl ['POC, TOL, 'DC, ADC Ha reHepaTOPHOM U BBICILIEM HAIPSKEHUU.

. CTpyKkTypHas cxema 3JIeKTPOCTaHIIUH C TPaHC(POPMATOPAMH CBSA3H, IPEJCTABUTh IPUMED.
. CTpykTypHas cxema 3JIeKTPOCTaHIIUH ¢ OJIOYHBIM MOAKIIOUYEHHEM T€HEPAaTOPOB, MPEACTABUTH IPUMED.

. B ueM npeumy1iecTBa ycTaHOBKHM F'€HEPATOPHOIO BRIKIIOYATENS B LIEMIH «T€HEPATOP — TpaHCPOopMaTop»?
. B xakom ciyuae gomyckaercst 3aMeHa reéHepaTOPHOTO BBIKJIIOYATES] HA BBIKIIKOYATENb HArPy3Ku?
. OT4ero 3aBUCHUT BBIOOP CTPYKTYPHOU CXEMBI 2JIEKTPUYECKON CTaHIIMU?

. B kakux cioyyasx npeaycMaTpuBaloTCs pe3epBHbIE OJI0UHbIE TpaHCHOPMATOPHI?

. Ha xakux kiaccax HampspKeHHs BO3MOKHA Tepejiada 3JIeKTPUYECKON SHEPTUH B 3HEPTOCUCTEMY ?



8. B kakux ciydasx JOJDKHO OBITH MPEIYCMOTPEHO CEKIIMOHMPOBAHUE TPU CXEME pacHpeAeTHTEIHLHOrO
ycrporictBa BH «Be paboune cucTeMbl IHH ¢ 00XO0THOM» ?

CxeMmbl pacrpeenuTeNbHbIX YCTPOMCTB MOACTaHIUH.
1. laTh onpeneneHue TYMMKOBOM MOCTaHIIUH.
2. [laTp onpenenaeHue IpOXoIHON MOICTaHIIUH
3. latb onpeneneHre OTBETBUTEIbHON MOACTaHIINH.
4. Jlate onpeaesnieHue TyITMKOBOM MOJACTAHIIMH.
5. TlepeuucnuTh OCHOBHBIE TpeOOBaHMS K CXeMaM OJJIEKTPUYECKUX COCTUHEHHUM pacrpeaeauTeNbHbIX
YCTPOMCTB MOJICTAHITUH.
6. Cxema pacnpeeIuTeIbHOTO YCTPONUCTBA C OJTHOM CEKIIMOHUPOBAHHON CUCTEMOM COOPHBIX IIIHH.
7. Cxema pacrpeeauTeIbHOTO YCTPOUCTBA C IBYMS pa0OYUMU CHCTEMaMH IIIHH.
8. Cxema pacmupeeIMTeIbHOI0 YCTPOMCTBA C OJJHOM pabouel 1 00XOJHOW CUCTEeMaMH IIIHH.
9. Cxema pacrpeenuTeIsHOr0 YCTPOHCTBA ¢ IBYMS pabOYMMH B 00XOIHOM cCHCTEMaMHU IIWH.
10. Cxema pacnpeaenuTeNbHOro yeTpoicTsa 3/2.
11. Cxema pacnpeaenuTenbHOro ycrporicrsa 4/3.
12. YrpoiiieHHbIE CXEMBI paclpeleIUTeIbHBIX YCTPOUCTB. biiok «iMHUA-TpaHchopMaTopy.
13. Cxema MOCTHKA Ha CTOPOHE BHICOKOTO HAIPSHKEHUS MTOICTAHIUH.



Tunosbie 3a1aHKMs 1JI51 KYPCOBOI'0 IIPOEKTA:
4 xypc

KYPCOBOE TIPOEKTUPOBAHME IMMOHWXAIOIIEN NOJCTAHIIUU

I{enu u 3a1a4u IPOEKTUPOBAHUS

IIpuem nepemaya W pacupefesieHHue DSJIEKTPUYECKOM DHHEPrMM B CUCTEME OCYILECTBISAETCS
MOHWXKAIOIUMU NOoACTaHIMAMHU. [l03TOMY IPOEKTMPOBaHUE MOHMKAIOIIMX IOJCTAHLMM SIBIISIETCS OYEHb
Ba)XHBIM M OTBETCTBEHHBIM JTAIlOM B JOCTH)KEHUS HAJIS)KHOCTH SHEPrOCHA0KEHUS DIIEKTPUIECKON SHEPTUei
KAaK CaMOM CUCTEMBI, TaK U IIPOMBILIJICHHBIX ITPEAPUATHIN.

[TpoekTHpOBaHKE MOHKAIOIIUX MOCTAHIUI — CJI0OXKHAs 3a/1a4a TaK KaK, 3JICKTPUUCCKUE MOICTAHIIUN
UMCIOT Pa3IMYHBbIC XaPaKTCPUCTHKH, UMEIOT PA3JIUYHOC HA3HAYCHUE B DJICKTPHUCCKOW CETH U CHCTEME.
Knaccudukanus moacraHiuii:

1) 1o HanpPsHKEHUIO CETH BBICOKOTO HANPSKCHHUS

2) 10 KOJMYECTBY TpaHchopMaTopos;

3) 110 HA3HAYCHHUIO MOACTAHIIUHU ITOAPA3ACIAIOTCA Ha paﬁOHHLIC, CHUCTEMHBIC U HOTpe6I/ITeJH)CKI/IC;

4) 1O KOHCTPYKTHBHOMY UCIIOJHEHUIO — OTKPBITBIC, 3aKPBIThIE, OJIOYHO-MO/YJIbHbIC, KOMIUICKTHBIC;

5) B 3aBUCUMOCTH OT IIOJOKCHHA B CCTH BBLICOKOI'O HAIIPAKCHUA: Y3JIOBBIC, IIPOXOAHBIC, Ha
OTBCTBJICHUAX, TYIIMKOBBIC.

KpOMe TOr'0, 9JICKTPHUICCKHUC ITOACTAHINHN ABJISAIOTCA 00BbEeKTaMU HOBBIIIEHHOM OacHOCTH. Majieniias
OH_II/I6Ka, IIpHU IPOCKTUPOBAHUU, MOKCT IIPUBCCTU HC TOJIBKO K OI'POMHBIM ITOBPCIKACHUAM O60py,Z[OBaHI/I$I n
HEOOOTITYCKY SHGKTqueCKOﬁ OHCPIrur, HO U K YCJIOBCUCCKHUM KCPTBAM. KprOBOﬁ IMPOCKT AO0JIKCH OBITE
BBITTIOJIHCH COINIACHO YCTAHOBJICHHBIMH HOpMaM M IIpaBHJIaM.

B npouecce npoeKkTHpOBaHus CTYJEHT OCBaUBAET METOAUKY BBIITOJIHEHUS ITPOEKTHBIX
peleHnid, yduTcs paboTaTb C TEXHUYECKOM JuTepaTypoH, crnpaBouHukamu, kataigoramu, ['OCTawmu,
HOpPMaMHU TEXHOJIOTUYECKOTO MPOECKTHUPOBAHUS, MaTepHalaMd IPOEKTHBIX OpraHu3aluid U JIpYyruMu
UCTOYHUKAMH, UCTIONIB3YET NPUKIAJHOE IPOrpaMMHOE 00ecIiedeHus1, UMerolieecs Ha Kadepe.

Conep:xaHue KypcoBOro mpoeKkTa

1) MIOCTaHOBKA 33J]aud M UCXO/IHbIE JaHHBIE Ha TPOEKTUPOBAHHE

2) BBIOOP CUJIOBBIX TPAaHC(HOPMATOPOB

3) pacyeT TOKOB KOPOTKOT'O 3aMbIKaHUS

4) BBIOOp KOMMYTALIMOHHOTO 000PYyI0BaHUS U TOKOBEIYIIINX YacTeH

5) BBIOOp U3MEPUTENBHBIX TPAHC(HOPMATOPOB

6) BBIOOP CXEM IJIEKTPUUECKUX COCTUHEHNH pacpeeInTeNbHbIX YCTPOHCTB
7) KOHCTPYKTHUBHOE BBITTOJIHEHHE MOJICTAHLIUU

VYcnoBus sKcIyaTaiuy 000py10BaHUS ONPEAETSIOTCS CIEYIOIUMHU MOKa3aTeIsIMU:
1) HoMHHAaNBEHOE 1 HaubOoJIbIlIee pabouee HANPSKEHUE CETH;

2) BBICOTA YCTAHOBKHU HaJl YPOBHEM MOpS;

3) KIMMaTHYECKOE UCIIOIHEHHUE;

4) kareropus pa3mMeILEHUs;

5) BepxHee U HH)KHEe paboure 3HaUeHUs TEMIEPaTypbl OKPY KarOIIEro

BO3yXa.



I'paduuecknii MaTepuas 10/2Ke€H COCTOATDH U3:

1) TPUHIMIHATBHOW OJHOJIMHEHHOW CXEeMbI MOJCTAHIMU (JOJKHBI MMOKAa3aHbl TPAHC(HOPMATOPHI,

2)

cOOpHBIE IIWHBI, BBIKIIOYATEIH, PAa3beAUHUTENH, OTXOJANINE W BXOMSIIAE BO3AYIIHBIE H
KaOCJIbHBIC JINHUH )

pa3pe3a OJHOW XapaKTEPHOW SAYEWKH PacHpeieUTENBLHOIO0 YCTPOMCTBA HA BBICOKOM CTOPOHE
(npucoenuuenue TpaHchopMaropa, MIMHOCOECIWHUTENBHOIO, OOXOJHOTO,  CEKIIMOHHOTO
BBIKJIIOYATETIS).

Hcxonnbie 1aHHBIE

['paduku Harpy3ku (B % oT Syyqy ) (rpymma 1) tabmuna 1
HCXOJIHBIX 1 2 3 4
JTAHHBIX
Ne rpaduka
Yachl CyTOK 3UMa | JIETO | 3UMa | JIETO | 3UMa | JIETO | 3uMa | JIETO
1 10 20 30 20 40 30 20 20

20 20 30 20 30 20 30 20
3 40 30 40 30 20 10 40 30
4 40 30 40 30 30 10 40 30
5 60 50 60 40 60 30 40 30
6 80 50 80 40 80 50 40 50
7
8
9

80 50 100 50 90 50 90 80
90 90 100 80 90 80 100 80
100 90 100 80 100 80 100 80

10 100 90 100 90 100 90 100 90
11 100 80 80 80 90 80 90 70
12 70 80 80 80 90 80 80 70
13 60 50 60 50 70 50 60 50
14 60 50 60 50 60 30 60 30
15 80 50 80 50 90 50 60 30
16 90 70 90 70 90 70 90 70
17 90 70 90 70 90 70 90 90
18 90 80 100 70 100 80 90 90
19 60 50 80 80 80 80 50 60
20 60 40 60 80 60 80 50 60
21 50 30 50 60 50 70 50 60
22 30 20 30 60 30 60 40 20
23 10 20 20 20 20 50 40 20

24 10 20 30 30 40 30 40 20




BapuanTbel ucX0HBIX JaHHBIX (Tpynma 1) Tabnuma 2
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1 11 |1 |1 |0,03 5 |08 |220 |10 (14 |5 |0 |10 |60 |30 |5 |160
2 102 |2 |0031 |62 |082 (110 [10 |16 |0 |5 |20 |40 |40 |4 |300
3 9 |3 |3 ]0,032 48 1085 110 |10 |12 |5 |10 |30 |20 |5 |5 |160
4 8 |4 |4 |0033 |52 |[086 (220 |10 |14 |5 |15 |40 |30 |30 |4 |200
5 7 |1 |4 |0034 |49 (089|110 |10 |12 |-5 |5 |10 |20 |50 |3 |200
6 6 |2 |3 |0035 67 |09 |220 (10 |16 | O |10 (20 |30 |30 |3 |160
7 5 |3 |2 |0036 |77 |[091 220 |10 |20 |-5 |15 |10 |50 |40 |6 | 300
8 4 |4 |1 |0,037 61 |087 (220 (10 |20 | 5 |17 |20 |30 |50 |4 | 200
9 3 |1 |1 |003 |65 085|110 |10 |16 (O |10 |30 |60 |30 |4 |160
10 |2 |2 |2 |0,039 70 1091 220 |10 |20 |-5 |15 |40 |40 |40 |5 | 160
11 (1 |3 |3 |0,04 60 |09 (220 |10 |16 |5 17 |20 |20 {50 |3 | 200
12 |11 (4 |4 |0041 |61 |09 |220 |10 (16 |O |10 (10 |30 |30 |5 |300
13 |10 (1 |4 |0042 |49 |085 |110 |10 (12 |-5 |10 [30 |30 |50 |4 |200
14 |9 |2 |3 |0,043 47 |08 |110 |10 |12 |5 10 |40 |60 {30 |5 |200
15 |8 |3 |2 |0,044 46 (081 | 110 |10 |12 |O 12 |10 |25 (45 |4 | 200
16 |7 |4 |1 |0,045 50 |082 110 (10 |16 |-5 |15 |20 |30 |30 |3 |160
17 |6 |1 |1 |0046 |51 |086 |110 |10 (16 |5 |18 |10 |60 |30 |2 |300
18 |5 (2 |2 |0047 |68 |089 220 |10 (20 |[O |5 |20 |40 |40 |4 |300
19 (4 (3 |3 |0046 |61 |09 |220 |10 (20 |5 |O |30 |20 |50 |5 |200
20 (3 |4 |4 |0045 |64 |09 |[110 |10 |20 |-5 |7 |40 (30 |30 |3 |200
21 |11 |1 |4 |0,044 5 |087 (110 |10 |16 |O 0 30 |50 |40 |4 |160
22 |10 |2 |3 |0,043 51 |087 (110 |10 |16 |5 8 20 |30 |50 |3 |160
23 |9 |3 |2 |0042 |48 |06 |[110 |10 |12 |-5 |9 |10 (60 |30 |5 | 200
24 (8 |4 |1 |0041 |65 |09 |[110 |10 |20 |O |10 |20 (40 |40 |3 | 160
25 |7 |1 |1 |0,04 62 |081 110 |10 |20 |5 12 |30 |20 {50 |5 | 160
26 |6 |2 |2 |0,039 68 |082 (220 (10 |20 |-5 |10 (40 |30 |30 |5 | 300
27 |5 |3 |3 |003 |70 |085|220 |10 |20 |-7 |15 |20 (30 |50 |4 |300
28 |4 |4 |4 |0037 |71 |080 [220 |10 |20 |[-5 |14 |10 [60 |30 |5 |200
29 |3 |1 |1 |0,036 69 |081 (220 |10 |18 |O 12 |30 |25 (45 |4 | 300
30 [2 |2 |2 |003 |51 |09 [110 |10 |14 [-15]|5 |40 |30 |30 |5 |160




I'paduku Harpysku (B % oT Sy,q, ) (Cpynma 2) tabnuma 3

Ne 1 2 3 4

rpaduka

Yacsl 3uMa | JIeTo | 3UMa | JIeTO | 3UMa | JIETO | 3WMa | JIeTO

CYTOK
1 40 30 40 30 20 20 30 30
2 40 30 40 30 30 20 30 40
3 40 30 40 30 20 20 30 20
4 40 30 40 30 30 20 30 40
5 60 50 60 40 60 30 50 50
6 80 60 80 40 80 50 70 50
7 80 60 100 50 90 50 90 80
8 90 90 100 70 90 80 100 80
9 100 90 100 70 100 80 100 80
10 100 90 100 80 100 90 100 90
11 100 90 100 80 100 80 100 80
12 100 90 100 80 100 90 100 90
13 60 50 60 80 70 50 80 50
14 60 50 60 50 60 30 60 50
15 80 60 80 50 90 50 60 50
16 90 70 90 50 90 70 90 70
17 90 70 90 40 90 70 90 70
18 90 70 100 40 100 80 90 80
19 60 40 80 60 80 60 70 60
20 60 40 60 40 60 50 50 50
21 60 40 60 40 60 50 50 40
22 40 30 20 30 20 20 40 30
23 40 30 20 30 20 20 40 30
24 40 30 20 30 20 20 30 30




BapuaHTbl HCXOAHBIX TaHHBIX (rpymnmna 2)

Tabauna 4
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A
1 1 13 14 (03 50 [0,8 |220 |10 |14 |5 10 |10 |60 [30 |2 |300
2 2 |4 |4 |031 47 1085|110 |10 |16 |-5 |10 |20 |40 |40 |3 | 160
3 3 |1 |3 (032 44 109 |110 |10 |12 |-7 |10 |30 |20 |50 |4 | 200
4 4 |2 |2 ]033 41 1088|110 |10 |14 |-5 |12 |10 |50 |40 |5 | 160
5 5 (3 |1 (034 58 (0,86 220 |10 |12 | O 18 |20 [30 |50 |2 |300
6 6 |4 |1 035 60 (0,84 |220 |10 |16 |-15|5 |10 |60 [30 |4 | 200
7 7 |1 |2 |0,36 42 1082 (220 |10 |20 |-5 |0 |20 |40 |40 |5 | 160
8 8 |2 |3 |0,37 60 (0,8 |110 |10 |20 |-5 |7 |30 |20 [50 |3 |200
9 9 |1 |4 (0,38 61 (085|110 |10 |16 | O 0 |40 |30 |30 |5 |160
10 {102 |3 |0,39 62 (083|220 |10 |20 |-5 |8 |20 |30 |50 |2 |300
1 (113 |2 |04 63 (087|220 |10 |16 | O 10 |10 |50 [40 |3 |200
12 (1 |4 |1 |041 59 |09 |110 |10 |16 |-7 |12 |10 |60 [30 |2 | 300
13 |5 |2 |3 |042 5, (085|110 |10 |12 |-5 |18 |30 |25 (45 |4 | 160
14 |3 |3 |4 |043 59 |08 |220 |10 |12 |-15|5 |40 |30 (30 |2 |300
15 (4 |1 |4 |044 62 (083|220 |10 |12 |-5 |0 |10 |60 [30 |3 |200
16 |6 |3 |2 |045 65 [09 |220 |10 |16 |O 7 |20 |40 |40 |2 |300
17 |5 |3 |2 |044 70 [0,95|220 |10 |16 |-5 |0 |10 |60 [30 |4 | 200
18 |7 |4 |1 |043 71 1083|220 |10 |20 |O 8 |20 |40 |40 |3 |300
19 |8 |1 |3 |042 55 (093|110 |10 |20 |5 9 |30 |20 |50 |4 |200
20 |9 |2 |3 |041 54 1086|110 |10 |20 |-5 |10 [40 |30 [30 |5 |160
21 |10|/3 |4 |04 52 10,85 |110 |10 |16 |-5 |12 |10 |50 [40 |6 | 160
22 |11 |14 |3 |0,39 49 1092 (110 |10 |16 |-5 |18 |20 |30 |50 |4 | 160
23 |1 |1 |2 |0,38 48 109 (110 |10 |12 |O 7 |10 |60 |30 |4 |200
24 |12 |2 |3 |037 50 (0,8 |110 |10 |20 |-15|0 |20 |40 [40 |5 | 160
25 |3 |3 |4 ]0,36 51 10,83 |110 |10 |20 | O 7 |30 |20 |50 |6 |160
26 |4 |4 |1 1035 52 1087|110 |10 |20 |-5 |0 |40 |30 (30 |3 |200
27 |5 |1 |4 10,34 58 (0,84 220 |10 |20 | O 8 |20 |30 |50 |2 |300
28 |6 |2 |3 ]033 64 082|220 |10 |20 |5 9 |10 |60 |30 |3 |300
29 |7 |3 |2 |0,32 62 (08 |220 |10 |18 |-5 |10 [30 |35 (45 |4 | 200
30 |8 (4 |1 |0035 |54 (083|110 |10 |14 |(-15|5 |40 |30 |30 |3 |200
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