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HamnpasieHHOCTB DJIEKTPOIHEPTETUYCCKIE CUCTEMBI U CETH
(mpocuin)

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

KOHTpOJILHaﬂ paﬁoTa o AMCIMIIJINHE
5 cemecTp

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
W3
Y 33:B
4T
10xB
K2
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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TunoBbie BONPOCHI K IK3aMeHY
5 cemecTp

Tema 1 CoBpeMeHHbI€ THIBI YJIEKTPUYECKUX CTAHUUI

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

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

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

TemioBoit sHeprun Ha TOLI.
HocrounctBa u Henoctatku TILL.

TenmoBrie OJICKTPUYCCKUEC CTAaHIUH. TexHomornueckue ImponecCol rc¢HEpauuun BHGKTqueCKOﬁ

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

Pacnpenenennas sHepretuka. ['a30TypOHHHBIEC SJEKTPUIECKUE CTAHIIMU, TEXHOJIOTHYECKUH TpoIiece

TeHEepaIlX dJIEKTPHUECKOI SHEPTUH.

[Tapora3oTypOWHHBIC IITEKTPUUICCKUE CTAHIINU.

ATOMHBIE AJIEKTPUYECKUE CTAHIMH, IPHHIHIT ASHCTBUS.

TexHosnornueckuii mpouecc Mpou3BoJICTBA AIEKTpuUeckor sHepruu Ha ADC.

HeTpaI[I/ILII/IOHHI)IG M BO30OHOBJIIEMEIC HCTOYHUKU BHGKTpH‘IGCKOfI OHCPTHUHU.

[lepeuncnure HETpaAUIIMOHHBIE (BO30OHOBISIEMbIE) HICTOUHUKH 3JIEKTPUUECKOM SHEPTUU.
BerposHepreruyeckue yCTaHOBKH, IPUHLUIL JCHCTBUSA, JOCTOUHCTBA U HEJOCTATKHU.
I'ennosHepreTrka, MPUHLIHAIBL ACUCTBUS NEIIMOIHEPTETUYECKUX YCTAHOBOK.
I'eorepManbHbIC DJIEKTPUYECKUE CTAHLIMM, IIPUHLIUIT JEHCTBHUS.

Tema 2. I'paduku HArpy30K JIEKTPUYECKUX CTAHIMIA U MOTpeduTE e .
Pe:xxuMbl paGoThl HeliTpasiell B 3J1eKTPOYCTAHOBKAX

['paduku 2MEKTPUYECKUX HArPy30K AIEKTPOCTAHLINH.

bananc snexTpudeckoit sHepruu Mpy reHepanuy U noTpedIeHny.

I'paduku Harpy3ok norpedurene anexTpuyeckoit snepruu. CyTouHbIi rpa@uK Harpy3Ku.
["oioBo# rpadyK 2MEKTPUUECKUX HArPy30K, IPUHIIUIT TOCTPOCHHUSL.

JaTp onpeneneHne Yucily 4acoB UCIIOIb30BAHNUS MAKCUMYMa Harpy3KHu.

PexxuMbl paboThl HelTpanel B 3JIeKTpoycTaHOBKax 10 1kB.

Pexxumbl paboThl HENTpaseil B 37eKTpoyCcTaHOBKax Bhlle 1kB.

JIOCTOMHCTBO M HENOCTATKU U30JMPOBAHHONW HENTpAI .

JIOCTOMHCTBO M HEJOCTATKH TIIyX03a3€MJIEHHON HEUTPAIIN.

KomneHncupoBaHHas HEUTpab.

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

Hepe‘-II/ICJ'II/ITB OCHOBHBIC HOMWHAJIBHBIC IMTAapaMETPbl CHHXPOHHBIX T'CHEPATOPOB.
OT yero 3aBUCUT HOMUHAJIbHAsI CKOPOCTh BpallleHHs TeHeparopa?
HemnocpeacTBeHHOE U KOCBEHHOE OXJIAXKICHUE TeHEPaTOPOB.

3aMKHyTas BO3/YIIIHAS CHCTEMA OXJIKICHUS TeHEPATOPOB, IPUHITHIT ICHCTBUSI.
KocBeHHOE BOIOPOIHOE OXJTaXkICHUE I'eHEePaTOPOB.

HemnocpencrBeHHOE BOOPOTHOE OXJTaXICHHE TEHEPATOPOB.
HemnocpeacTBeHHOE KHUIKOCTHOE OXJIaXICHHE TeHEPaTOPOB.
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10.
11.
12.

13.
14.

15.
16.

17.
18.

19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.

30.
31.

Cuctembl BO30YyKAEHUSI CHHXPOHHBIX T€HEPaTOPOB.
["amenue >neKTprudecKoro noss reueparopa. Croco0bl CHHXPOHHU3AIUU T€HEPaTOPOB.

O6mue TpeboBaHMs K ccTeMaM BO30YXKACHUSI CHHXPOHHBIX T€HEPaTOPOB.
Cxema 3IIeKTpOMAIIMHHON CHCTEMBI BO30YKICHHS C T€HEPATOPOM ITOCTOSTHHOTO TOKA U
€aMOBO30YK/IEHUEM.
Cxema 3JIeKTpOMAIIMHHON CHCTEMBI BO30YKICHHS C T€HEPAaTOPOM IOCTOSTHHOTO TOKA U
M0/1IBO30Y IUTEJIEM.
TupucropHas cuctema ¢ caMOBO30yKICHUEM.
[lepeuncnuth crocoObl TaleHus MOl CAHXPOHHBIX TE€HEPATOPOB.
[TosicHuTh IpUHLIMI JEHCTBUS aBTOMATa rallleHUs OISl ¢ JYToracsiiei peleTKkon.
BxuroueHrne CHHXpOHHBIX T€HEPaTOPOB Ha MapasuiebHy0 padoTy. MeTol TOUHOWM CHHXPOHH3AIIIH.
BruroueHne CHHXpOHHBIX T€HEPAaTOPOB Ha MapajljiebHy o padoTy. MeToa caMOCHHXPOHHU3AIHH.
[lepeuncnuth OCHOBHBIE TPEOOBAHUS IIPU BKIIIOUEHUHU T€HEPATOPa [0 METOAY TOYHOU
CUHXPOHM3AIUH.

Pexxumbl pabOTHl CHHXPOHHBIX T€HEPATOPOB.

HopmanbHslii pesxuM paboThl CHHXPOHHBIX T€HEPATOPOB, JaTh ONPEIEICHUE.

KakoBbl fonmycTumMble OTKIOHEHHS HaNpsKEHUs IpU paboTe CUHXPOHHBIX FEHEPATOPOB?
TpeboBaHMs K OXJIAXKICHUIO CHHXPOHHBIX TEHEPATOPOB MPH paboTe ¢ mapaMeTpaMu, OTITUIHBIMUA OT
HOMMHAJIbHBIX.

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

CraTtuueckas u JUHaMHU4YCCKas YCTOﬁqHBOCTB CHUHXPOHHBIX I'CHCPATOPOB.

Jlatb onpenieneHne CTaTH4eCKON yCTOMUMBOCTH.

CornacHo KaKOMY BbIPaXKEHHIO OIUCBHIBAECTCS YIIOBasi XapaKTEPUCTHUKA aKTUBHON MOIIIHOCTH
re’Leparopa.

['padmueckoe n300paxeHne yrioBol XapakTepUCTUKN aKTUBHOW MOIIIHOCTH F€HepaTopa.
PaboTta B Kakoit 00J1aCTH yTJIOBOW XapaKTepUCTUKHU aKTUBHOW MOIIHOCTH 00€CTIeYrBaET
CTaTUYECKYIO0 YCTOMYUBOCTh CHHXPOHHOI'O I'€HEepaTopa.

Kak onpenennts HauOObIIYIO TEpeIaBAeMyI0 MOLTHOCTb 110 YCIIOBHIO CTaTHUECKON
yCTOHYMBOCTHU?

Kak onpenenuts ko3 duiineHT 3amaca no craTHYeCKoi yCTOWYMBOCTH?

JaTp onpeneneHne AMHAMUYECKON YCTOMYMBOCTH CUCTEMBI.

CornacHO KakOMY BBIPaXKEHHIO ONUCBHIBAECTCS YII0Basi XapaKTEpUCTHUKA aKTUBHOM MOIIHOCTH
reHeparopa npu OnpeAeIeHUN JUHAMUYECKOW YCTOMYMBOCTH.

JuHaMuueckast yCTOMYMBOCTD IIPYU OTKIIFOUEHUH JIUHUU.

JlnHaMuueckast yCTOMYMBOCTh IIPU KOPOTKOM 3aMBIKAHHH.

®dopcrpoBKa BO30YkKI€HHUS KaK CIIOCO0 MOBBIIIEHUS TUHAMUYECKONW YCTOWYMBOCTH.

Pe3ynbpTHpytromnast ycTOWYMBOCTh, aCHHXPOHHBIN peXUM paboThl TEHEPATOPOB.

VYciioBue pecHHXpOHU3ALMU TeHepaTopa.

HazoBuTe npu4nHBI Iepexoaa CHHXPOHHOTO TeHEpaTopa B aCHHXPOHHBIH PEKUM paboTHI.
XapakTepuCTHUKa aCHHXPOHHOTO MOMEHTa TypOOreHepaTopa ¢ KOCBEHHON CUCTEMOM OXJIaKICHHUS.
XapakTepucTuKa aCHHXpPOHHOTO MOMEHTa TypOoreHepaTopa ¢ (opCUpOBaHHON HEMOCPEICTBEHHOM
CHCTEMOMN OXJIaXKICHHSL.

XapakTepHucTuKa aCHHXPOHHOI'O MOMEHTa THiporeHepaTopa 6e3 neMndepHbIXx 0OMOTOK.

[Tpr4yrHbBI BOSHUKHOBEHHS HECUMMETPUYHBIX PEKHMOB PabOThI T€HEPATOPOB.
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Tumosbie BONPOCHI K IK3AMEHY

6 cemecTp
Tema 7 CujioBbie TpanchopMaTopbl U aBTOTPaHCHOPMATOPHI

OO61ure cBeieHHUsI U MapKUPOBKA CUJIOBBIX TpaHC(HOPMATOPOB

[lepeuncaure psijg HOMUHATBHBIX HAPSDKEHUN TSI SJIEKTPUYECKUX CETEH.
PanmonansHoe Hanpspxenue, popmynna Mimapuonosa.

JIByx0OMOTOYHBIH TpaHchopMaTop, AaTh ONpeIeICHHE.

TpexoObMoTOuHBIH TpaHchOpMAaTOp, 1aTh ONpPEICTICHHE.
ABTOTpanchopMaTopsl, OTINYUS OT OOBIYHBIX TPAHCPOPMATOPOB.
Pacum¢pyiite mapkupoBky Tpanchopmaropa TMH-6300/35 V1.
Pacmudpyiite mapkupoBky Tpancopmaropa ATILITH-125000/220/110 V1

MarautonpoBoja 1 0OMOTKHU cUJI0BOTO TpaHcopmaropa. CHUCTEMbI 0XJIAXK/IEHUS CUIOBbIX
TpaHchopmMaTopoB.
YCTpOHCTBO MarHUTOIIPOBOA CUIIOBOTO TpaHchopmaropa.
CrepxHEeBOM ¥ OPOHECTEPKHEBOM MarHUTOIIPOBObI, YCTPOHUCTBO.
[ToueMy MarHUTOIIPOBO] CHIIOBOTO TpaHC(HOpMaATOpa U3TOTABIUBACTCS U3 TIIACTUH?
Kakue marepualbl UCIIONIB3YIOTCS ISl U3TOTOBIEHUSI 0OMOTOK TpaHchopmaropos?
Kak ycTpoeHs! IIITMHAPHYECKUE U YepeTyIOInecss 0OMOTKH CHIIOBBIX TpaHCcHopMaTopoB?
OxnaxaeHue Cyxux TpaHcpopMaTopoB.
EcrectBenHOE MacissHOE OXJIAXKJACHUC, [IPUHIUIIMAIIbHAA CXEMa.
MacnsiHoe OXJIaKJIeHUEe ¢ AyTheM M €CTECTBEHHOM LIMPKYJSALUEN, TPUHIUIINATIbHAS CXeMa.
MacnsiHoe OXJIaXKIeHHE C TyThEM U IPUHYIUTEIbHON IUPKYJIALHAEH, IPUHIUIINAIbHAS CXEMA.

TpexobmoTouHbIe TpaHCHOPMATOPHI, TpaHCHOPMATOPHI C PACHIEIIICHHON 0OMOTKO1,
aBTOTpaHC(HOPMATOPHI.

Jlatb omnpenenenue TpexoOMOTOYHOTO TpaHChOpMaTopa.

Hats onpenenenue TpanchopmMaTopa ¢ paciieriieHHOW 0OMOTKOM.

ABTOTpaHc(hopMaTOpbl, 1aTh ONpeAEICHNUE.

Cxema 3amenieHus TpexoOMOTOYHOTO TpaHcpopmaTopa, pacueT napaMeTpoB.

Cxema 3amernieHus TpaHc(hopMaTOpOB C pacilerIeHHOW 0OMOTKOM IpH pa3InyHOI Harpys3Ke
oomotok HH, pacuet mapameTpos.

Cxema 3amelnieHus aBTpaHcopmaTopa, pacyeT napaMeTpoB.

TumnoBast MOIITHOCTH aBTOTpaHCc(hoOpMaTopa.

CxeMbl COeTMHEHHSI ¥ TPYIINBI COSTMHEHHSI OOMOTOK CHJIOBBIX TpaHcopMmaTopos. [lapamiensHas

pabota TpaHCPOpPMATOPOB.

[TepeuncnuTh OCHOBHBIE CXEMBI COETMHEHUSI 0OMOTOK CHJIOBBIX TPaHC(POPMATOPOB.
JaTb onpenieneHne NOHITHIO «PyIIa COeAUHEHNUS 0OMOTOK.

HpCI[CTaBI/ITB BCKTOPHYIO JUAarpamMmy HaHpH)KCHI/Iﬁ XOJIOCTOI'O X04a ITpUu CXEeMC COCIUHCHUA 00MOTOK

Y/Y=-0.

HpCI[CTaBI/ITB BCKTOPHYIO JUAarpamMmy HaHpH)KCHI/Iﬁ XOJIOCTOI'O X04a ITpu CXEeMC COCIUHCHU A 00MOTOK

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

Bansane HaAMpsOKCHUA KOPOTKOT'O 3aMBbIKaHUA Ha pacnpeAcICHUC MOUIHOCTH MCXKIAY MapaJlICIIbHO

paboTarouMu TpaHchOpMaTOpaMH.
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Ycerpoiicta perynupoBanus Hanpspkenus (PITH u I16B)
[lepeuncnuTh OCHOBHBIE CITOCOOBI PETYTUPOBAHMS HANIPSDKEHHS B DJIEKTPHUYCCKHIX CETSIX.
[Tepexmtouenue 6e3 Bo30yxaenus (I1bB) — npunmnmansHas cxema.
Perymuposanue nox Harpyskoi (PITH) - npuanmnuanbaas cxema.

Ha cropone kakoro HanpsbkeHus ycranaBiuBarotcs nepexrodarenu PITH (ITbB) B AByX0OMOTOYHBIX,

TPeX0OMOTOUYHBIX TpaHC(hOpMaTOpax U aBTOTpaHCHOpMaATOpax.
Pacuer ornaek PITH (ITBB) anst aByxoOMoTO4YHOTO TpaHchopmaropa.
Pacuer ormaek PITH st aBToTpancdopmaropa.

[Teperpy3o4nasi crtocCOOHOCTH CHUIIOBBIX TPAHCPOPMATOPOB.

HomuHnanbHas MOIIHOCTH JBYXOOMOTOYHOTO TpaHc(opmaTopa.

HoMuHasbHas MOIIHOCTE TPEXOOMOTOYHOTO TpaHchopMaTopa

Cucremaruueckas meperpyska cujaoBoro Tpanchopmaropa, IpuIuHbl BOSHUKHOBEHHUSI.
ABapuiiHas neperpyska CUIOBOro TpaHC(HOpPMATOpa, OrpaHUUYCHHUS.

Jlonyctumast aBapuiiHasi meperpyska aBToTpanc(hopMaTopoB.

C yuerom kakux (akTOpoB omnpezensercd JONMyCTUMBIH  Ko3(duuueHT neperpys3ku
MoCJIeaBapUMHOM (PEMOHTHOM) pekuMax?

Tema 8 KoMmMyTanuoHHbIE 3J1eKTPHYECKHE ANNAPATHI

OTKII0YeHNE eI IIEpEMCHHOI'O TOKA. CriocoOBbl ralieHus 3J'ICKTpH‘l€CKOI>i AYyTH. OCHOBHBIE
XapaKTCPHUCTUKH BBICOKOBOJIbTHBIX BBIKJIIOUATEIICH.

Jlatb onpenieneHue MOHITHIO «MOHU3ALSY.

OcHOBHBIE CBOICTBA JYTrOBOTO pa3psja.

TepModIEeKTpOHHAS YMUCCHS.

ABTORJIEKTPOHHASI SMUCCHSL.

Honuszanus coynapeHueM.

Tepmuueckass HOHU3ALMS.

JlenoHn3anus JyroBoro NpoMexyTKa.

["amenue 1yru npu NpoXoXKASHUH TOKA Yepe3 HOJIb.

Jlnarpamma BOoCCTaHaBJIMBAIOIIETO HANIPSHKEHUS MEXKAY KOHTAaKTaMH I10CJIE TOTacaHus AyTH.

. IlepeuncnuTh OCHOBHBIE CIIOCOOBI rallleHUs AIEKTPUIECKON JyTH.
. IlepednCIINTE OCHOBHBIE XapaKTEPUCTUKHU BBICOKOBOJIBTHBIX BBIKIIFOYATEIIEH.

MacisHbeie 1 MaJIOMACJIAHBIC, BO3AYIIHBIC U 3JICTA30BbIC BBIKIHOYATCIN

["ameHue 371eKTpUUYECcKOil 1yTy B Maciie.

MacnsiHble 0aKOBBI€ BBIKIIOYATEIH.

JlyroracutenbHble yCTPOICTBA MPOI0JIBHOIO MACJISIHOTO Ay ThSl.

JlyroracutenpHble yCTPOMCTBA IONEPEYHOTO MACIISIHOTO JYThS.

ManomacisiHble BBICOKOBOJIBTHBIE BBIKJIFOUATEIIH.

["amenue 1yryu BO3AyIIHBIM JYTHEM.

JlyroracutenbHble yCTPOICTBA C MPOJOIBHBIM BO3IYIIHBIM Ty THEM.

Dneras, ero OCHOBHbIE CBOMCTBA.

ABTOKOMIIPECCUOHHBIE TyTOracUTEIbHbIE YCTPOUCTBA AJIETA30BbIX BHIKIIOUYATEIEH.
DNEKTPOMarHUTHOE 1yTOraCUTENbHOE YCTPOUCTBO 3JIETa30BbIX BBIKIIIOYATEIIEH.

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

["amieHne 37€KTpUYECKON YTH B BaKyyMe.

Y CTpOoUCTBO KOHTAKTOB BAKYYMHOM J1yrOracUTEIbHON KaMephl.

PaccrosiHre MeXy KOHTAKTaMU BaKyyYMHOI'O BBIKJIFOUATENIS Ul pa3HbIX KJIACCOB HAIPSKECHMUS.
YCeTpoiCTBO BAaKyyMHOM yTOraCUTEIILHONU KaMepBI.

[lepeuncnuth ycnoBus BbIOOpa M MPOBEPKH BICOKOBOJIBTHBIX BBIKIIIOUATENIEH.



IIpoBepka BEICOKOBOJIBTHBIX BBIKIKOYATENIEH 10 HOMUHAIBHOMY TOKY.

ITpoBepka BEICOKOBOJIBTHBIX BBIKJIIOUATENIEH HA AIEKTPOAMHAMUUYECKYIO CTOMKOCTh pu K3.
[IpoBepka BEICOKOBOJIBTHBIX BBIKJIIOUATENICH HA TEPMUYECKYIO CTOMKOCTH mpu K3.
[TpoBepka BEICOKOBOJIBTHBIX BBIKJIIOUYATEICH Ha OTKIIOYAIOIIYIO CIIOCOOHOCTD.

©ooNe

Pa3’I>eI[eHI/ITeJ'H/I, OTACIIUTCIN U KOPOTKO3aMbIKATEIN, KOHCTPYKIHNH, YCIIOBUA BBI60pa H IIPOBCPKHU.

Hasznauenue pa3beJuHUTEIICH.
B kakux pexxumax J0IIyCKaeTcs BHIIOJHEHUE ONEPALMNA ¢ IOMOIIBIO pa3beAUHUTENEH?
[TpyuHuMNIHanbHas cXeMa IBYXKOJIOHKOBOI'O Pa3beAUMHUTENS C TOPU30HTAIBHBIM IBHKEHUEM HOXKCEH.
PacmmdpoBate mapkupoBky pazsenunurens PH/3-2-110/630 V1.
Pacmmudposare MmapkupoBky pazbeaunurtens PJIH/-106/400 YXJI1.
Otpenutenu, UX Ha3HAYCHUE.
KopoTko3aMbIKaTeNnn, UX Ha3HAYCHUE.
[lepeuncnuTh yciaoBus BEIOOpa U IPOBEPKH PA3bEIHMHUTEIICH.
ITpoBepka pa3beIMHUTENEH 10 HOMUHAJIBHOMY TOKY.
. IIpoBepka pazbeAMHUTENECH HA 3JIEKTPOAUHAMUYECKYI0 CTOUKOCTb.
. IIpoBepka pa3beuHUTENEH HA TEPMUYECKYIO CTOMKOCTD.

CoNoA~WNE

P
= O

Tema 9 U3mepuresbubie TpaHcGoOpMATOPBHI

I/ISMepI/ITeJ'IBHBIC TpaHC(I)OpMaTOPBI TOKa W HAIIPSKCHUS, HA3HAUCHUEC, YCIIOBUA B5160pa.

N3mepurenbubie Tpanchopmaropsl Toka (TT) n nanpsokenus (TH), ux HazHaueHue.
[TpuHuMNIMaIbHAS cXeMa OJJHOBUTKOBOI'O TpaHcpopMaTopa TOKa.

Kak ompenensiercst HoMuHaNbHbIN K03 unment tpanchopmanuu TT?
VYkaxuTe HOMUHAJIbHBIC 3HAYEHUS TOKa JUIsl BTOpuuHOi oOMoTKu TT.
Ykaxure knaccel TouHOCTH TT.

IIpumenenne TT B 3aBUCUMOCTH OT KJIacCa TOYHOCTH.

B kakom pexxume nomkHa padotatsh BTopuuHas ooMoTka TT? [Touemy?
VYcnosus Beioopa u nposepku TT.

[TpuHIMIT AERCTBUSA ONTUKO-3JIEKTPOHHOTO TT.

10. Yemy paBHO HOMHHAJIBHOE HANPSHKEHHE BTOPHUHBIX 00MoTOK TH?

11. Kak onpenensiercss HOMUHAIbHBIN K03 duieHt tpancdopmarun TH?
12. Ykaxwure kinaccel TogHoctd TH.

13. Ycnosus BeiOopa u mpoBepku TH.

14. EMkocTHO#M TpaHchopmaTop HalpspKeHUs, IPUHLIMITHATIbHAS CXeMa.
15. TMpunnmn neicTBus ONTUKO-3IeKTpoHHOTO TH.

CoNoOA~WNE

Tema 10 Cxembl JJIeKTPUYECKHUX CTAHUMA ¥ MOJACTAHIUI

OO6mme TpeboBaHUs K CXeMaM IJIEKTPUUECKUX COCTUHEHHUM CTaHIIMM U MOJCTaHIIUH
1. [TepeunciiuTh OCHOBHBIE TPEOOBAHUS, IPEABSIBISIEMBIC K CXeMaM JICKTPUUECKUX COSAMHEHUN CTaHIIUN U
TTOACTAHITHH.
2. B uem 3akmmtoyaercs TpeOOBaHUE SIKOHOMUYHOCTH?
3. B yem 3axnrouaercs: TpeOoBaHue HaneKHOCTH? CKOJNBKO KAaTerOpUil HaJIE)KHOCTH DIIEKTPOCHA0KEHUS
notpedureneil Bb 3HaeTe?
4. Kak niensitcst 371€KTPOCTAHIIMY 110 XapaKTEPy pacipeieseHUs AIeKTPUUECKON SHeprumn?
5. [late onpenenenre paiilOHHOW MOICTaHIUH.
6. [latp onpenenenre MECTHOM MOJCTAHIINH.

Crpyktypnsie cxembl ['POC, TOLI, 'DC, ADC Ha reHepaTOPHOM U BBICILIEM HANpPSKEHUH.
1. CTpyKTypHas cxema 3JeKTPOCTaHIMH ¢ TpaHC(POpMaTOpaMu CBS3H, MIPEACTABUTH IPUMED.
2. CTpyKTypHast cxeMa 3JIeKTPOCTAHIIUH ¢ OJIOYHBIM MOAKIIOUEHHEM IT'€HEPaTOPOB, IPEICTaBUTh IPUMED.



3. B uem npenMyIecTBa yCTAHOBKU T€HEPATOPHOI'O BBIKIIKOYATEINS B LI «Te€HepaTop — TpaHchopmaTop»?
4. B xakoM city4dae IOIIyCKaeTCs 3aMEHa FeHEPAaTOPHOIO BBIKJIIOUATEIIS HA BBIKJIIOYATEIb HATPY3KHU?

5. Otyero 3aBUCHUT BBIOOP CTPYKTYPHOM CXEMBI JIEKTPUUYECKON CTaHIHH?

6. B xakux cirydasx rpeycMaTpUBalOTCs pe3epBHbBIE OJIOUHBIE TpaHCHOPMATOPHI?

7. Ha xakux Kjaccax HalpshKeHHUs BO3MOJKHA Iepe/ada 3JIEKTPUUECKONH SHEPTUU B 3HEPTOCUCTEMY ?

8. B kakux ciydasx JODKHO OBITH MPENYCMOTPEHO CEKIIMOHUPOBAHUE IPHU CXEME DPACIPEAETUTEILHOIO
ycrporictBa BH «iBe paboune cucTeMbl IHH ¢ 00XO0HOM» ?

CxeMbl pacrpeienuTeNIbHbIX YCTPOMCTB MOACTaHIIUH.
1. Jlath onpeneneHre TYMMKOBOUW MOJACTaHIWH.
2. laTb onpenenenrne NpoXoaHON NOICTaHIIMH
3. laTb onpezesieHue OTBETBUTEIbHON IIOICTAHIIUH.
4. latb onpesielieHue TyNMKOBON MOJICTAHIIUH.
5. IlepeuncnauTh OCHOBHBIE TPEOOBAHUS K CXEMaM D3JEKTPUUYECKHUX COCAMHEHUH pachpeaeTrTeIbHbIX
YCTPOWCTB MOJCTAaHIUH.
6. Cxema pacnpeenuTeIbHOro YCTPOICTBa ¢ OJIHOM CEeKIIMOHUPOBAHHON CUCTEMOM COOPHBIX IIIHH.
7. Cxema pacnpeaenuTeIbHOro yCTPOCcTBa ¢ AByMs pab0YHMH CHUCTEMaMU IIIKH.
8. Cxema pacnpeeMTeNbHOr0 yCTPOCTBA ¢ OHOM pabouel 1 00XOJHOW CUCTEMaMU IIHH.
9. Cxema pacrpeeuTeILHOr0 YCTPONCTBA ¢ IBYMS paOOYMMH B 0OXOIHOM CHCTEMaMHU IIHH.
10. Cxema pacrpenenuTeIbHOTo yCTpoicTBa 3/2.
11. Cxema pacrpenenuTeIbHOTO yCTpOorcTBa 4/3.
12. YrpolieHHbIE CXEMBI paclpeleIUTEIbHBIX YCTPOUCTB. biiok «inHUA-TpaHcHOopMaTopy.
13. Cxema MOCTHKA Ha CTOPOHE BHICOKOTO HAIPSHKEHUS MTOICTAHIUH.



Tunosbie 3a1aHKMs 1JI51 KYPCOBOI'0 IIPOEKTA:
6 cemecTp

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, PAa3bEIAUHUTENN, OTXOJSAIIMNE W BXOMASAIIME 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




BapuaHTbl uCXOHBIX JaHHBIX (Tpynma 1) Tabmuma 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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