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1. OBIIUE CBEJIEHUA

1.1 I{esb KYpCcOBOI0 NPOECKTUPOBAHUSA

KypcoBoil npoekT sIBIs€TCS OJHUM U3 OCHOBHBIX BHJIOB YUEOHBIX 3aHSATUU U
(bopMBI KOHTPOJISI Y4eOHOM pabOTHI.

KypcoBoii mpoekr — 3T0 mpakTH4ecKas AesITeNbHOCTh OOy4Yaloumxcs IO
u3ydaeMomMy npo¢ecCHOHaTILHOMY MOJIYJII0 KOHCTPYKTOPCKOTO MJIH TE€XHOJIOTUYECKOTO
Xapakrepa.

Beinonaenne kypcooro npoekta no aucuuminae MJIK.02.02. Dkcmutyaranus
CHUCTEM DJIEKTPOCHAOKEHUS CEeIbCKOXO3SIMCTBEHHBIX NPENNPUSATUNA, HANMpaBIE€HO Ha
NpUOOpPETEHUE MPAKTHUYECKOTO OIbITa MO CUCTEMATU3ALMM MOJIYYEHHBIX 3HAHUN U
MPaKTUYECKUX YMEHUM, POPMUPOBAHUIO MPOPECCUOHAIBHBIX U OOIIMX KOMITETEHIIUM.

BellonHeHHe KypcOBOIO IMPOEKTa OCYLIECTBISETCA IOJ PYKOBOJCTBOM.
Pe3ynpTaTom naHHOTO MpoOEKTa AOJDKHA CTaTh paboTa, BBIMTOJIHEHHAS U 0(OpMIICHHAS B
COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

Hacrosiumme ~ MeTronMyeckue  pEKOMEHAALMM  ONPENENSIIOT  Lead U
3a/1auu, IOPSAJIOK BBIMOJIHEHUS, COAEpX AT TpPeOOBaHUS K JIMHTBUCTHYECKOMY U
TEXHUYECKOMY O(OPMIICHHUIO U MPAKTUYECKUE COBETHI 110 BHIMOJIHEHUIO.

Ilenvro Kypcoeozo npoekma SBIAETCS CHUCTEMATHU3alUsl, 3aKpEIUICHUE U
yrayOJieHHe TEOPETHUECKUX M MPAaKTUYECKHMX HABBIKOB OOYYAIOIIMXCS MO PacyeTy
TpaHC(HOPMATOPOB CENbCKUX INEKTPUUYECKUX CETed MpU UX paboTe B HOPMAIbHBIX U
aHOPMAJIBHBIX  peXHMaxX, a Takke (OPMHUPOBAHMIO YMEHUW U  3HAHUM
po(ecCuOHATLHOTO MOAYJISA corjacHo QenepaabHOMY roCyJJapCTBEHHOMY
00pa3oBaTebHOMY CTaHAAPTY CpelHero npodecCHuoHaNbHOrO 00pa3oBaHUs 110
crienranbHOCTH 35.02.08 Dnextpudukanus U aBTOMaTU3AIUs CEIHCKOTO XO3SHCTBA,
JIOJIKEH:

yMeTh:

— PaCCUHUTBHIBATb HAI'PY3KHU U ITOTCPU SHCPIUU B SJICKTPUICCKUX CCTAX,



— paccUMTHIBATh PA30MKHYTBIEC U 3aMKHYTHIE CETH, TOKA KOPOTKOTO 3aMbIKAHHUA,
3a3eMIISFOIIINE YCTPOMCTBA,

— pacCcUUTHIBATh BHEIIHHE XapaKTEPUCTHKHU TpaHCchopMaTopa;

- paccuMThIBaTh 3aBUCUMOCTU KIIJ TpaHchopmaropa oT KodpduumueHta
Harpy3Ku;

- OTpEAEeNATh JOMYCTHMbIE HArpy3KH Ha TpaHC(HOPMATOPhI NPU MapauIeTbHON
ux paboTe ¢ HeOMHAKOBLIMU KOd(duiineHTaMu TpaHchopMalu;

- OINpeaensTh HaumOOJbIlIe OMYCTUMYIO HArpy3ky TpaHc(hopMaTopoB mpu
napajuieIbHON paboTe ¢ HeOIMHAKOBBIMU TOKaMU KOPOTKOTO 3aMbIKaHUS;

3HATh:

— CBEJEHHUS O TMPOM3BOJACTBE, IEpelayd U PACIPEACTCHUH SIEKTPUUIECKON
SHEPIuH;

— TEXHUYECKHE XApaKTEPUCTUKH MPOBOJOB, Kabelel M METOAMKY WX BbhIOOpa
JUISL BHYTPEHHUX MPOBOJOK M KaOETbHBIX JIMHUM;

— METOAMKY BBIOOpa CXE€M THIIOBBIX PAHOHHBIX W MOTPEOUTEIHCKUX

TpaHC(l)OpMaTOprIX HOHCTaHHHﬁ, CXCM 3alllMThl BbBICOKOBOJIBTHBIX M HHM3KOBOJIbTHBIX

JIMHUI;

- MpaBWJIa YTHJIN3AIUH U JINKBUIAIIUN OTXOJIOB JICKTPUIECKOTO XO3SIMCTRA;

- MPUMEHSITH TPEOOBAHUSI HOPMATHUBHBIX JOKYMEHTOB;

- METOJIbI U CPEACTBA MPOESKTUPOBAHUS CUCTEM AJIEKTPOCHAOKEHUS;

- HAMOHAJIBbHYIO M  MEXAYHApOJIHYIO CHUCTEMY CTaHJIApPTH3alUd U
cepTudukamnmm.

1.2 3aga4m KypcoBOro NnpoeKTHPOBAHUS

3ajaun KypcoBOTO MPOEKTUPOBAHUS:

- IOUCK, 00001IIeHNEe, aHAJIN3 HE0OXO0IMMON HH(pOpMAITUH;

- pa3paboTKa MaTEPHAJIOB B COOTBETCTBUH C 3aJJaHUEM Ha KYPCOBOMU MPOCKT;

- odopmiieHHE KYpCOBOTO TIPOEKTa B COOTBETCTBUU C 3aJaHHBIMH

TpeOOBAHUSIMU;



- BBIIIOJIHEHHUE MPOEKTHOM YacTU KypCOBOI'O MPOEKTA U MOArOTOBKA €ro K

3allUTe.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

[Io comepxkaHui0 KypCOBOW TIPOGKT MOXKET HOCUTH pedepaTHBHBIN,
MPaKTUYECKUNA WM OMBITHO - 3KCIEPUMEHTANbHBIN xapakrtep. Ilo oObemy kypcoBas
paboTta nomxHa ObITh He MeHee 25-30 cTpaHMIl TeYaTHOTO TEKCTa.

B cTpykTypy KypcOBOIro MpoeKTa BXOJAST CAEAYIOIIHNE Pa3/IeIIbl:

THUTYJIbHBIN JIUCT.

3ananue.

Coneprxanue (BBeJEHHUE, BCE IJ1aBbl U MOATIaBbl KypCOBOIO MPOEKTA, BBEJCHUE,
3aKJIF0YEHUE, CIIMCOK JINTEPATYPHhI)

BBenenue, B KOTOPOM IOKa3bIBA€TCS 3HAYEHHE M HEOOXOIMMOCTh PAcdeTOB
TpaHCc(OPMATOPOB B YCJIOBHUSIX SKCIUTyaTalldd, HauOoOJee paclpoCTPAHEHUU CXEMbI
COeMMHEeHMsI 0OOMOTOK TpaHC(OPMATOPOB, YTO MPHUMEHSIOTCS B 3JIEKTPOCHAOKECHUH,
0COOCHHOCTH PEKUMOB PabOTHI TpaHC(HOPMATOPOB.

B kauecTBe HauadbHBIX MATEPUAIOB JJS BBIMOJIHEHHUS KYpPCOBOTO IIPOEKTa
UCIIOJIB3YIOTCSl KaTaJIOXKHBIE JaHHBIE TpexdasHoro TpaHchopmaTropa ¢ CXeMou
coenrHeHust 0OMOTOK Y/Y 0 1 HOMUHAJIbHOIO BTOPUYHBIM HarpsikenueM 0,4 kB.

BapuanT HavanbHBIX JaHHBIX 3a7aeTcsi OOydaromemMycs HU(PPOBBIM KOJAOM
(mocneanue nBe MUGPHI HOMEpa 3a4eTHOM KHUXKKK). HauanbHble JaHHBIE TPUBEACHBI B
tabmure Al.

PacueTtHas yacTs.

3aKir0YeHue, B KOTOPOM COJIEPHKATCS BBIBOABI U PEKOMEHJAIMA OTHOCUTENIBHO
BO3MO>KHOCTEH HUCIIOJIb30BAHUS MAaTEPHUAJIOB MPOEKTA.

Cnucok murepatypsl (mureparypa, ['OCTEI, 31€KTpOHHBIE HCTOYHUKN).

[Tpunoxenus.



3. PACHETHAA YACTD

PacueTnas 4acTh OOBIYHO COCTOUT U3 JIBYX Pa3/ICIIOB:

B IIEPBOM COJIEPIKATCSI TEOPETUUECKUE OCHOBBI TEMBI; JIA€TCSI UCTOPHUS BOIPOCA,
YPOBEHb pPa3pa0OTaHHOCTU BOMpPOCAa TEMbl B TEOPUUM M MPAKTUKE MOCPEICTBOM

CPAaBHUTCJILHOI'O aHAJIMU3a JIUTCPATYPEI.

B Teopernyeckoil yacTM peKOMEHIyeTcsi u3jaraTh Haubonee oOiue
MOJIOKEHUS, Kacaloluecs MTaHHOW TeMbl, a HE BTOPraThCsi BO BCE MPOOJIEMBI B
rnobasbHOM MacimTabe. Teopermyeckas 4YacTh MPEAINONAraeT aHaiu3 O0bEeKTa
UCCIIEIOBAHUS U JOJKHA COJEPKaTh KIIFOUEBbIE MOHSATHUS, HICTOPUIO BOIIPOCA, YPOBEHD
pa3pabOTaHHOCTHU MPOOJIEMBI B TEOpUH U MpakTHKe. M3naras copepxanve myOauKamui

APYrux aBTOpPOB, HCO6XO,Z[I/IMO 0053amenbHo AaBaTb CCBUIKKM Ha HHUX C YKA3aHHUCM 3THX

HNCTOYHHKOB.

Bropeim pasznenom sBisieTcss pacueTHas yacTh. B Hell HE0OXOAMMO ONucaTh
KOHKPETHBI OOBEKT MCCIIENOBAHUS, IIPUBECTU PE3YJIbTAThl IPAKTUYECKUX PACUETOB U
HAnpaBJICHUS WX HCIOJB30BaHMUs, a Takke cHopMynnpoBaTh HaNpaBICHUS
COBEpLICHCTBOBaHUA. 1I0CTpONTH 3aBUCHMOCTHM IO PAaCUETHBIM JAHHBIM. BBINOJIHUATH

BBIBOJIBI IO KAXJOMY 3aBEPILIEHHOMY PaCUETy.
[IpumepHas CTpyKTypa pacueTHOM 4acTu:
OmnpeneneHrne HOMUHAIBHBIX TOKOB TpaHc(opMmaTopa.

OHp CACIICHUC BCJIIMYUHBI, H€O6XOI[I/IMBIX AJB1 MOCTPOCHHA  HCKOTOPBIX

nuarpaMm TpaHcgopmaropa.
Pacuer BHEIHUX XapaKTepUCTUK TpaHchopMaTopa.
Pacuer 3aBucumocTu ki TpanchopmaTopa ot KodppuimeHTa Harpy3KH.

Omnpenenenve A0MyCTUMON HAarpy3KH Ha TpaHC()OPMATOPHI MPHU HapaieIbHON

ux paboTe ¢ HeOJMHAKOBLIMU Kod(duiimeHTaMu TpanchopmMaruu.

N3yyenune HamOosblIed JOMYCTUMON HArpy3ku TpaHCPOpMaTOpOB IMpHU

HapaHHeHBHOﬁ pa60Te C HCOAMHAKOBBIMH TOKAMH KOPOTKOI'O 3aMBbIKaAHH.

DKOHOMHBIE PEKUMBbI PabOTHI TpaHC(hopMaTopa.



4. OBIIME ITPABUJIA OPOPMJUIEHUSA KYPCOBOI'O ITPOEKTA

OdopmilieHne TEKCTOBOI0 MaTepuasa

TexcToBast yacTh pabOThl JOJKHA OBbITh MPEACTABIEHA B KOMIIBIOTEPHOM
Bapuante Ha 6ymare ¢popmarta A4. Lllpudt — Times New Roman, pazmep mpudra — 14,
HOJIyTOPHBIN MHTEPBaJI, BBIPABHUBAHUE MO IKUPHUHE, OTCTYM -1,25. CTpaHuLbl JOJKHbI
UMETh oSl (PEKOMEHIyeMbI€): HUXKHEe — 2; BepxHee — 2; neBoe — 3; mpaBoe — 1.
O6beM KypcoBoii pabote/mpoekta — 25-30 ctpanuil. TUTynpHBIN TUCT OopmiisieTcs B
ennHoil ¢popme. HaunHas ¢ BBeneHMsI, BCsl paboTa JIOJKHA COJIEPIKATBCS B paMKeE C
JUYHBIM HOMEpOM oOyuarorierocsi. Bece crpanuiibl paboThl JOMKHBI OBITH MOJCUYUTAHBL,
HauMHasg C TUTYJBHOTO JINCTA U 3aKaHYMBAas MOCJIEIHUM IpuiokeHneM. Hymepanus
CTpaHHUIl JIOJKHA OBITh CKBO3HAS, HAUMHAs C BBEJICHUS M 3aKaHYUBAs IOCJIECIHUM
npusiokeHueM. HoMep cTpaHMIlbl CTABUTCS B IPABOM BEPXHEM YIJIy CTPAHMIIBI.

Becb Tekct mpoekTta NOKEH OBITh pa30UT HAa cocTaBHbIe yacTH. Pa3OuBka
TEKCTa TMPOU3BOAUTCS [EJICHUEM €ro Ha paslenbl M moapasneisl. B comepikanuu
IIPOEKTa HE JOJKHO OBITh COBNAACHUS (DOPMYIMPOBOK Ha3BaHUS OAHOM M3 COCTaBHBIX
yacTeld C Ha3BaHMEM caMoil paboThl, a TaKkKe COBNAJACHUA Ha3BaHUU pa3lEJOB U
nojpaszaenoB. Ha3BaHus paznenoB M MOApa3JenoB AOKHBI OTpa)kaThb UX OCHOBHOE
COJIep’KaHue U PaCKPBIBaTh TEMY paOOTHI/IIPOEKTA.

[TosicuutenpHas 3amucka KypcoBoro mnpoekrta ogopmisiercss corsacHo ['OCT
2.105-95.

Kaxxnp1il paznen A0HKEH HaYMHATBCSA C HOBOWM CTpaHMIBI. 3arojOBKU JIOJKHBI
YEeTKO U KPaTKO OTpaXkaTh COAEPIKaHUE I1aB, 10APA3IEIIOB.

B ocHOBHOW dYacTh TpoOeKTa OOJKHBI MPHUCYTCTBOBATH TAOJMUIBI, CXEMBI C

COOTBCTCTBYIOIIMMHU CCBbIJIKAMH U KOMMCHTApPHUAMMU.

5. TPAOUYECKASA YACTD

['padmyeckas yacTh KypCOBOIO NPOEKTa COCTOMT M3  TrpaduvecKux

3aBUCUMOCTEHN, Kakue pacCuuThiBalOTCA B ILI. 6.2 -6.7., AuarpaMMbl TOKOB IpHU



napasuiesIbHOM pabote TpanchopMaTopoB pa3HbIMU koahpurmenTamu
TpaHchopMaum.
['padmyeckyro 4acTh BBHIMONHSIIOT HA TUCTax ¢opMaTa A3 B COOTBETCTBHUU C

tpeboBanusimu ECK/I.

6. METOANYECKHUE YKA3AHUA K BBIITIOJIHEHHUTIO KYPCOBI'O
ITPOEKTA

6.1. OnpeneneHne HOMHHAIBHBIX TOKOB TpaHchopmaTopa

HomuHanbHbiE TOKM TEPBUYHOM W BTOPUYHOM OOMOTOK TpaHchopmaTopa,

onpenensoTcs 3a GopMyon

S

I — HOM )
HOM 3 ;.T '
\/7( HOM (1)

r7ie Syom. - HOMHHAJIbHASL MOIIIHOCTH TpaHcopmaropa, KBA;

Usom. - HOMUHAJIBHOE JTUHEITHOE HanpspKeHue Tpanchopmaropa, kB.

6.2. OHpC,Z[CJ'ICHI/IC 3aBUCUMOCTHU USMCHCHUA BTOPUYHOT'O HAITPSAXKCHUA

TpaHnchopmaropa

3aBUCUMOCTbh U3MEHEHUsI BTOPUYHOM HAarpy3Kku TpaHchopMaropa OT XapakTepa

HAarpy3KH OINPEIEISIOT PACUETHBIM IIyTEM, COTJIACHO BBIPAXKEHUIO:

AU,% = B -\uy,,% - cos @, +uy,,%sing,
» 2)

rae ff = I/, - koadpunmenT marpysku Tpanchopmaropa;

Uxa % - akTUBHAS COCTaBJIrOIIass HAIMPSKCHHA KOPOTKOI'O 3aMbIKAHU A,



Ukp % - PCaKTHBHAA COCTABJIAIOIIAA HAIPAKCHUA KOPOTKOT'O 3aMbIKAHH.

HOJ’IHO@, AKTUBHOC U PCAKTUBHOC COIIPOTUBIICHUSA KOPOTKOI'O 3aMbIKAHH A

onpenensieM o Gpopmynam

U
_ kg
Z = 7
lHom (3)
YA
lHom ( 4)
2 2
Xy =2 —1; 5)
rjae Py, - MTOTepu KOPOTKOTO 3aMbIKaHHUsI, KOTOPHIE OTBEYAIOT HOMUHAJILHBIM
TOKaM B 00MOTKax Tpancpopmartopa BT.
AKTHBHAsI COCTaBJISIFOIIAS HAIIPSHKCHHUSI KOPOTKOTO 3aMBIKAHUS
Il . -r
u, Y =LK 100
HOM.D (6)
PeakTHBHAsI COCTABIIAIONIAS HAIPSDKEHUS KOPOTKOTO 3aMbIKAHHS
1 - X
1Ho. k
g, % =2 K100
l]H()J/I.d) (7)

r1e Uyon. ¢ - HOMUHAIIBHOE (ha3HOE HampshKeHue Tpancpopmaropa, kB.

3aBucumoctb AU = f{¢,) pacCUUTHIBAIOT AJI1 HOMMUHAJIBbHOW HAarpy3KU MU
M3MEHEHNH 11 B ripezenax ot + 90° 1o - 90° ¢ 00s13aTeNbHBIM IOKA30M XapaKTEPHBIX

Touek. Pe3ynbrarsl pacuera 3aHOCST B Ta0IUIy 1.

Ta6nuna 1 - PesynbTaTel pacuetoB 3aBucuMocTd AU = f(0>)

¢> |rpag | +90 | +60 | +45 | +30 0 -30 | -45 | -60 -90

Au| %

[To pesynpTaTam pacuera mocTpouTh 3aBUCUMOCTh AU = f(p,) (puc. 1) [2].
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AU% 1

\

/ o 1
-90 -15 -60 -45 /0 -15 9 15 30 45 60 75 @2 90
/ i §
/ I
/ 3
/

P

n

Pucynok | - 3aBUCHMOCTh U3MEHEHMS HAIPSKEHUSI OT XapaKTepa Harpy3Ku

[Tocne moctpoenus 3aBucumoctt AU = f((p,) HEOOXOAUMO C/IeNIaTh BBIBO, O TOM,
KakK u3MeHsiercss Au = f(p,) npu YUCTO aKTUBHON, MHAYKTUBHON U €MKOCTHOW Harpys3Ke

TpaHchopmaropa.

6.3. PacueT BHeIIHUX XapaKTEpUCTUK TpaHCHOpMATOPOB

Buemnsisi xapakrepuctuka TpaHchopMaTropa — 3TO 3aBUCUMOCTb BTOPUYHOTO
HampspKeHUsT OoT  Kod(duuueHta HArpy3kd TpaHcpopMaropa TMpU MOCTOSHHOM

HaMps’KCHUH, 9aCTOTC U COS @>.

B kypcoBoii paboTe He00X0UMO pacCUUTaTh BHELUIHUE XapaAKTEPUCTUKHU JIJISI COS
¢2=1mucos ¢, = 0,8 mpu p»> 0 u ¢, <0 ¥ Npu U3MEHEHUU HATPY3KHU TpaHCcPopmaTopa
OT XOJIOCTOro XoAa a0 1,5 HoMuHanbHOM. JIJI1 MOCTPOEHUsI BHEIIHUX XAPAaKTEPUCTUK
PacCUUTHIBAIOT MO 5 - 6 TOYEK JUIs KaKIOM XapaKTEpUCTHKU. 3HAYEHHE BTOPUYHOIO

HaIPSHKEHUS B TIPOIIEHTAX MOXKET OBITh OMPENEIICHO CICTYIONTIM 00pa3oM

AU%
100

U = UHOM[I -
(8)

rae AU% - u3mMeHeHue BTOpUYHOTO HANPsDKeHUS TpaHnchopmaTopa, KOTOpoe

ONPEIEIAETCS U3 BBIPAXKECHUS 2.

11



Pesynbratel pacuera nmpuBecTH B Tabnuily 2.

Tabnuma 2 - Pe3ynbpTaTsl pacyeToB BHEUIHEH XapaKTepUCTUKU TpaHCchopmaTopa

cos ¢ =1 cos @2 =0,8; ¢,>0 cos @2 =0,8; ¢, <0
AU U, AU U, AU U,

[lo pesynpraTam pacuera (TalGa. 2), MOCTPOUTH BHEIIHIO XapaKTEPUCTHKY

TpaHC(bopMaTopa. C,Z[CJ'I&TI) BbBIBOJ, KaK H3MCHJCTCA BTOPHUYHOC HAIPSKCHUE OT

XapaKTepa Harpy3KHu.

U cos(-@,) = 0.8

s(-¢2) =0, | —
1.0 —-__.___-__--——_

--._.______

--..____7@
H
cqs(e) =1 ‘_-_'"""7---....._______________

cos(+p2) = 0,8

0.6

| | |
0O 02 04 06 08 10 12 14 162

2

Pucynox 2 - BHemnsist Xxapaktepuctuka TpanchopmaTtopa

Ecnu Bectu pacuer AU 3a ymporienHoi gpopmyioit (2), o AU = AUy By B 9TOM
Cllydae BHEIIHSS XapaKTEepPUCTHKA TpaHC(HOpMaTopa SIBISCTCS MPSMON JIMHUEH, TpUYEM

IpU MHAYKTUBHOM HAarpy3ke - OHa UMeeT caabo majarlouui XapakTep, Ipyu €eMKOCTHON

Harpyske — cjaa0o Bo3pacTaroliuil (CMOTpu puc. 2).
6.4 Pacuer 3aBucumoctu K11/] TpancdopmMaTopa OT BEJIHUMUH Harpy3Ku.

3aBucuMOCTh K..Ja. (7) TpaHchopmaropa OT Kod(pduiMmeHTa Harpy3Ku

OTIpeAeIAIOT 3a (popmyon
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Py + 2P,

n= 1— HOM
Al 2
ﬂ‘SHo.u COsS (/)2 + PO + ﬂ Plam.w (9)
rae Py - motepu xosocToro xoaa Tpanchopmaropa, Bt;
Pion. - TIOTEPU KOPOTKOTO 3aMbIKaHHS TpaHchopMaTropa NpH HOMHHAIBHON

Harpyske, Br;

Syon - HOMUHAJIBHAST MOIIHOCTH TpaHcpopMaTopa, KBA.

B kypcoBoii paboTe pacueT K.I.J. HaJ|0 BECTH JUIs 3HaUeHui cos ¢z = 0,8 u cos ¢
= | npu u3MeHe cTeneHu Harpy3ku B npenenax ot 0 go 1,5. Jlnsg kaxaol 3aBUCUMOCTH
HEOO0XOJMMO pacCUUTHIBATH 110 6 - 7 TOUEK, OCOOEHHO BBIJIEINB HAaUOObIIEE 3HAUECHUE

K.II.A.

[IpyauMass BO BHUMaHHWE TO, YTO TPH 3aJaHHOM COS (2 CIMHCTBEHHOU
nepemeHHot B dopmyne (9) sBusercs KOIPOUIMEHT HArpy3Kd [, HETPYAHO
OMpeAeNuTh, TPU KAKOM 3HAYEHHH OTOro KOIPPHUIMEHTa K.I.J. TPUHAMAET
MaKCUMAaJIbHOE 3HAYCHUE #yaxc. JJIT TOTO HAZIO B3SATh MEPBYIO MPOU3BOIHYIO OT # TIO

nepeMeHHOM f U MPUPABHATH €€ K HYJIIO.

[IpennpuHsB 3TO AEUCTBUE, TOTYYUM

Brow P wion. = Lonow, (10)

TO €CTh K.IL.Jl. MpUoOpeTaeT HauboJbIlee 3HAUCHUE MPU TaKON HArpy3Ke, IPH KOTOPOU
NOTEPU KOPOTKOTO 3aMbIKaHUS PABHSIOTCS MOTEPSM XOJIOCTOrO X0/1a, UITH, KaK MPUHSITO

TOBOPHUTD, ICPCMCHHBIC ITIOTCPU PABHAIOTCA ITOCTOAHHBIM.

N3 (10) nonyuaem:

(11)

Pe3ynbTaThl pacyeTa CBOJAUM B TAOJIUIY 3 ¥ IO HUM CTPOUM XapaKTEPUCTUKY.
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Tabnuna 3 - PesynbTaTsl pacueToB 3aBUCUMOCTH /] = f ()

K.1.0.

p

cos ¢ =0,8 cos ¢y =1

3aBUCUMOCTb 4 = f([}) IpUBECHA HA PUCYHKE 3.

[lo pe3ynpTaTaM pacuera U pUCyHKY 3 CIENaTh BHIBOIBI.

Un —\
0.05 ™~
- N

- | ""'\.\ \ cos 2= 1

0.03 \"‘-ﬁ‘
cos @; = 0.8 —
0.02
0.01
0 0.2 0.4 0.6 0.8 1 1.2 1.4 3]

Pucynok 3 - Kpusas 3aBucumocta 7 = f(/5)

6.5. Ompenenenne AOMYCTUMOM HAarpy3kd Ha  TpaHC(hOPMATOpbl  MpH

napasuiesibHoM padoTe ¢ pa3HbIMU K03 duiineHTamMu Tpanchopmauu

Tpanchopmaropsl, mNpenHa3HAuYEHHBbIE i1 HapajUIeNbHOM pabOThl, JOKHBI
UMETh OJIMHAKOBBIC 3HaUeHUs Kod(hdunnenToB Tpanchopmaiuu. [lo3Bonsercs pazHuia
cormacio ['OCT 183-74 - +0,5%. Takue xectkue TpedoBanusi ['OCT oObscHsIOTCS
TEM, 4YTO TIpPU TMApPALICIPHOM BKJIIOYCHUH TPaHCHOPMATOPOB C  pa3sHBIMU
kod(pdunmrenTamu Tpanchopmaluu, Mo 006euM oOMOTKaM MPOTEKAT YpaBHHUTEIIbHBIC
TOKH, HarpeBasi UX. B yClIOBUSX 3KCIUTyaTalluyd Ha MapajliebHyI0 paboTy MOTYT OBITh

BKJIIOUEHBI TpaHc(OpMaTOpbl, B KOTOPBIX TMepekiaouyaTenn otnack oOmoTroxk BH

14



HAXOJATCA B Pa3HbIX MOJOXKEeHUsX. J|ist TOoro, 4ToObl MOKa3aTh MOCIEICTBHS TaKOTO
BKIJIIOUEHUS, B KypCOBOH paboTe mpenjaraeTcsi BECTH pacdeThl NMPU OTKIOHEHUHU
koa(durmenToB Tpanchopmaiuu, KOTOPOE 3HAYUTEIHHO MPEBBIMIAET J0MycTHMOe. B
pacdere JOMyCTHM, YTO OJMH TpaHC(HOPMATOp BKIIIOUEH Ha HOMHHAILHOE HAMPSKCHHE,

a BTOpOH - Ha oTHaiiky = 5%, HOMHUHAJIbHbIE MOIIIHOCTU TPAHCPOPMATOPOB OJNMHAKOBBI.
Pacuet BBIMOJHAIOT [J1 ABYX 3Ha4Y€HUU cOs @2 = 1 u cos ¢ = 0,8; ¢2> 0.

Benuuuny ypaBHUTEIBHOTO TOKa, KOTOPBIA MPOTEKAET B OOMOTKAX MapajliebHO
BKJIFOUEHHBIX TPAHC(HOPMATOPOB MPU BBHIKIIOUEHHOW HArpy3Ke, MOXKHO ONPEICIUTh 32

dbopmymnoii [1]:

U,
I =] U lHom
3p = *2Homl S
uk‘l +u;<l[ + S‘Ho,wl
P Hom?2 (12)
re . ypaBHHTeHBHBIﬁ TOK B OTHOCUTCIIBHBIX €AWHHUIIAX OT HOMHWHAJIBHOI'O
]ZH()MI
TOKa HCpBOFO TpaHC(bopMaTopa;
Ul
- nepBHque HaHpH)KeHI/Ie B OTHOCHUTCIIbHBIX CANMHHUIIaX oT
1nom
HOMHWHAJIBHOT'O,

Uk Uy — HAITPSPKCHUE KOPOTKOT'O 3aMBIKAHHS IICPBOI'O U BTOPOT'O

TpanchopmaTtopos, %o;

Siont; Sionz — HOMAHATIBHBIE MOIITHOCTH TpaHchopmaTopoB, KBA.

AK — paznuna kos¢duiirieHToB TpaHchopmanuu AByX TpaHchopMaTopos, Y.

AR =711 100

VK Ky (13)

rae K;, K;; — koaddurmenTs! Tpanchopmaruu TpanchopmMaTopos.

YpaBHUTENIBHBIA TOK OTCTA€T OT BTOPUYHOrO HampspkeHuss U, Ha yroma, O,

BEITMYMHA KOTOPOTO MOXKET OBITh OmpenesieHa 3a popmynoi

15



X, X,

T 12 (14)

Py = arcig

TAE Xy, Xx/7 — AHTYKTUBHBIE COITPOTUBIIEHUS KOPOTKOTO 3aAMbIKAHUS,

T'x1 i1 - AKTUBHBIE COMTPOTUBIIEHUSI KOPOTKOTO 3aMbIKaHUS.

OO61uit TOK Harpy3KkH (CETH) paBHSACTCS

In = Icl +Icll (15)

rje I.; — TOK Harpy3Ku IepBoro Tpanchopmaropa;

177 — TOK Harpy3Ku BTOPOro TpaHchopmaropa:

S
[cl — Ic 1 HOM}
‘SHo.wl +35 Homll ( 1 6)
S
[c[[ — [c , HOM[{
S Howm1 +35 HomIl (1 7)

[IpuHsAiTO, YTO BEJMYMHA YPABHUTEIBHOTO TOKAa HE H3MEHSETCs, KOorjma K
napajielbHO COEAMHEHHBIM TpaHchopmaTropaMm MOJKItouaeTcs Harpyska. [Ipu Ttakom
MPEANOJI0KEHUA MOXHO TIOJYYUTh TOKHM B OOMOTKAaxX MapajuIeIbHO COEAMHEHHBIX
Harpy>XeHHbIX TpaHC(HOPMATOPOB TEOMETPUUYECKUM JOO0ABIEHUEM YPAaBHUTEIbHOTO

TOKa K TOKaM Harpy3ku (puc. 4).
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Pucynox 4 - JluarpaMMa TOKOB IIpH Harpy3Kke rnapasuielibHO padoTarouxX

Tpancopmatopos 1t K1>K2

[To ocu KOOpAMHAT OTIIO0KEHO BTOpUYHOE HarpsikeHue Uj; ¢z - yroy cMeleHus
MEKJly BTOPUYHBIM HANpPsHKEHUEM U TOKOM CETH, KOTOPAasl OMPEAEISIETCS XapaKTEPOM
Harpy3KkH.

VYpaBHUTEIBHBIN TOK B 0OMOTKAaX MEPBOro U BTOPOro TpaHc(hopmMaTopa MPOTeKaeT
B TIIIPOTHBOIIOJIOKHBIX HAMPaBIEHUAX, TOTOMY JJIsi Pa3HbIX TpaHCHOPMATOPOB OH

M300paKeH pa3HbIMU BEKTOPAMHU.

I3p = I3p11 - I3p1 (18)

[Ipu moctpoeHnn auarpaMMbl B KypcOBOM paboTe cienyeT HpHUHATh, YTO B
IIEPBOM KBAJIpaTe€ OTKJIAJbIBAECTCS YpPABHUTEIbHbIA TOK, KOTOpPBIA IPOTEKAET B
oOMOTKax TpaHcopmaTopa, KOTOPhIM HMeeT OoJbliiee BTOPUYHOE HAMpSIKEHHE, a B
TPEThEM KBaJIpaTe - ypaBHUTEIbHBIN TOK BTOPOTo TpaHchopmaTopa.

Mepoii Harpy3ku TpaHchOpMaTOPOB sIBIsiETCS ypaBHEeHHeE [1]:
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]212\/[,1241+13p2i2],w1.]Sp'COS(¢K2_¢2) (19)

2
Ly :\/].12411 +1,," 220 -1, -cOS(@ —3) (20)

B (19) u (20) 3nmak "+ craButcs npu ompeneneHun I, Tpancpopmartopa ¢

OOIBIINM BTOPHWYHBIM HAIIPSKCHHUCM.

N3 Beipakenuit (19) u (20) BUIHO, YTO CTENEHb MEPErPY3KU WU HEIOTPY3KH
TpaHc(OpMATOPOB 3aBUCHUT, BO-TIEPBBIX, OT BEITUUUHBI Iy, U @k, KOTOPas ONPEEIIAIOTCS
napamMeTpaMu TpaHCc(OpMaTOpOB, U, BO-BTOPHIX, OT yria @, YTO OIpeaesercs
rapamMeTpaMy BHEIIHEN LIETIU.

Ilpumep. OnpenenuTh BEJIUYMHY TOKOB B OOMOTKax TpaHC(OPMATOPOB,
paboTamux MmapauieTbHO MPH HOMUHATBLHOM TepBUYHOM HampsikeHUUu U; = Uy,

CClIu:

SHOMI = SHOMII = 25 KBA>

U1H0M =10 KB;
UQHOM = 0,4 KB;
Uy = Ugr1 = 4,5%;

Xkl = Xkll1 = 29880M7
Il = Ik11 = 0,154 Owm.

Koaddunuent tpancpopmarun TpanchopMaTopoB

Kl = _(]HO"W : Kl = ﬂ = 25;
0, 0.4
U 10

lHowm

Ky =———: Kjj=—7——=
1,05U,,, 1,05.0,4

2

OO6muit Tox Harpy3ku I, = 56 A, ko duiiueHT MomHocTH cose; = 0,8.
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Pewenue. HomunanbHbIe TOKA TPaHC(HOPMATOPOB PaBHSIIOTCS

S 25
Lion = L = =144
. ‘/_ljlyow " \/510
S 25
Hou ——— IHOM' =—=36A4.
11 ‘/_ []7Hnm i \/5034
3a ¢opmynoit (13) onpenensem AK
= 22238 100 24929
25-238
OmnpenenuM ypaBHUTEIBHBINA TOK 32 (POPMYJIIOif
L, _AK
I, 2u, ’ 21)
I
22 32 546
I 2 4 5

Hcxomas u3 3Toro, BO BTOPUYHBIX OOMOTKaX TOK paBHAETCSA

L, = 0,546 -36 = 19,69 A.

Benuuuny yrna ¢ Beraucisiem no ¢popmyne (14)

2-2.88
2-0,154

18P = =18,7; ¢, =87

Tok Harpy3ku B IEPBOM U BTOPOM TpaHC(hHOpMaTOpax paBHIIOTCA

! 2.25

Bropuunbie TOkM B 00MOTKaX MEPBOTO U BTOPOTO TpaHC(HOPMATOPOB
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L, =428 +19,7-2.28-19,7-0,629 = 218.4;

Ly =282 +19,7+2.28-19.7-0,629 = 43.194;

OmnpeneneHre TOKOB BO BTOPHYHBIX OOMOTKAaxX TpaHC(POPMATOPOB IOKA3AIIo,
YTO 3a CYET YpaBHHUTEIHLHOTO TOKa TpaHchopmatop 1 Hemorpyxkern 40%, a

TpaHchopmarop 2 neperpyxet Ha 19%.

6.6. Ompenenenve JOMYCTUMOW Harpy3kd Ha TpaHchopmaTtopbl MpH

napajuieabHo paboTe ¢ pa3HbIMU U%o

[Ipu napamiensHOW paboTe TpaHCPOPMATOPOB C PA3HBIMU HANPSIKEHUSIMU
KOPOTKOTO 3aMbIKaHHs, TOKM HAarpy3Kd paclpenemsiorcss MEXIy HHUMU OOpaTHO
IPONOPILMOHAIIBHO 3HAYEHUSAM HaNpsKeHHsT KOpoTkoro 3ambikanusa. CornacHo 'OCT
183-74 nomyckaercs OTKJIIOHEHHME BEIMYMHBI HANPSKEHUS] KOPOTKOIO 3aMbIKAHUS, OT
yKa3aHHBIX B HEM 3HaueHui, He Oosnee yem Ha £10% oT cpemHeapudmeTHIECKOTO

3Ha4YEHMsI BCEX TpaHC(HOPMATOPOB.

IIpr BBINOJHEHHHM KypCOBOIO NPOEKTa IPEAyCMATPUBAETCS, 4YTO OAUH U3

TpaHc(hHOPMATOPOB UMEET Uy, YKa3aHHOE B 3aJJaHUU, BTOpoH - y 1,1 paza Oombie.

Toku Harpy3ku nepBoro U BTOPOro TpaHc(hopmMaTopoB CBSI3aHbI COOTHOILIEHUEM

Il _ ‘SHo.wl Uy

1 I SHO.W][ Uy (22)

rae Iru Iy — TOKY IepBOro ¥ BTOPOTO TpaHCHOPMATOPOB;

Sion 15 Stomir— HOMAHAIBHBIE MOIITHOCTH TPaHC(HOPMATOPOB;

U1, %0; U, % — HaMpsKeHHE KOPOTKOTO 3aMbIKaHus TpaHchopmaTtopos, %o.

Ecau cunrath, uTO
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L +0L=1I, (23)

rae I, — oOmuii Tok Harpy3Kku (TOK CETH).

C yuerom (22) dopmyna OyaeT UMETh TAKOW BUJ

I =] ‘SHO,\II "Upo
21 —*wm S S
Dol “Ukr T Ouonar Ukl (24)
J A ‘SH()M[I U
201 — 4w Sy Sv
Dol “Uir T Ouon2 Ukl (25)

Ilpumep. ViccnenoBaTh, Kak pacrpeieinTcss MeKIy TpaHC(hOpMaToOpaMu TOK
Harpys3ku v = 66A, ecnu:
Stoml = Swomt1 = 25 KBA;

IHOMI = IHOMII = 36 Aa
Ugl = 4,5%; Uk11™— 4,95%.

Pewenue. 11o bopmynam (24) u (25) HaiiieM BTOpUYHBIE TOKH B

TpaHcopmaropax:

I,, =66 2549 34574
25-495+25-45
1, =66 2545 =31414.

25-495+25-45

Torpaa, BTOpOit TpanchopmaTop ¢ OOJIBIINM U, CTAHOBUTCS HEIOTPY>KEHHBIM

I, 3141

| 36

= 0,726
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6.7. DKOHOMUYECKHE PEKUMBI pabOTHI TpaHchopMaTopa

[lepenaua wmomHOCTH Yepe3 TpaHCHOPMATOP COMPOBOXKAACTCS TOTEPSIMHU
MOIIHOCTH B aKTUBHBIX U PEAKTHBHBIX CONPOTHUBJICHHSIX OOMOTOK, a TaK)XE MOTEPSMH,
CBSI3aHHBIMU C HaMarHWYMBaHUWEM cTaid. [loTepu, KOTOphIE BO3HHUKAIOT B OOMOTKAX,
3aBHCST OT TOKa, TO €CTh, IOTEPH HA HAMarHWYUBAHUE ONPEICIISIOTCS MPHIaracMbIM
HaNpsOKEHWEM W B MEPBOM MPUOIKEHUH MOTYT OBITh MPUHSATHI HETIEPEMEHHBIMU U

PaBHBIMH IIOTCPAM MOITHOCTH XOJOCTOI'O XOJ4.

CyMmMapHble TOTEpM MONIHOCTA B TpaHcpopMmaTope: axkTUBHbIE - KBT,
peakTuBHBIE — KBap, paccunuThIBarOT 3a popmyIaMu

2

AP, =AP. 5 +AP,
Hom (26)
. SZ
AQ,, = S AQ,
100S,, .,

(27)
rjae S - Harpy3ka Tpancdopmaropa, kB-A;

Siom - HOMUHAIBHASI MOIIIHOCTH TpaHchopMaTopa, KB-A;

APy — akTHBHBIEC TIOTEPH XOJIOCTOTO X0/a TpaHchopmaTopa, kBT;

AQo — peakTuBHBIE TTIOTEepHU, KBap.

[lotepu wMomHOCTH B TpaHchOpMaTOpe pACCUUTHIBAIOT 10 TMapameTpam,
NPUBEIAEHHBIM B KaTajaorax.

[Tpu mapanmiensHOM paboTe # OIMHAKOBBIX TPAHC(HOPMATOPOB UX SKBUBAJICHTHOE
CONPOTHUBIIEHUE YMEHBIIAETCS B 7 pasbl, TOrJa Kak NOTepM HAa HaMarHUYMBaHUE

COOTBCTCTBCHHO YBCINYHUBAIOTCA. HpI/I 9TOM

APmZAPK.E. . S +]7APO
n S ont
'J (28)
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.§?
uK— + nAQO

AQ,, =
¢ 100nS,,,

(29)

Onpenenssi SKOHOMUYECKOE YHMCIO paboOTaloIMUX TpaHCHOpMATOPOB, HYKHO
YYUTHIBATh MOTEPU AKTUBHOW MOITHOCTH HE TOJHKO B TpaHc(hopmaTopax, HO U B
cucteMe a3JeKTpocHaOxeHus. CyMmapHble TpHUBEACHHBbIE MOTEPU MOIIHOCTH, KBT,

COCTAaBJIAROT:
/o / /

rae AP - MPUBEJICHHBIC MOTEPU MOIITHOCTH XOJIOCTOTO X0/1a TpaHchopmaTopa
KBT.
APy'5 TIpuBeIEHHBIE TIOTEPU MOIIHOCTH KOPOTKOTO 3aMbIKaHUs |

TpaHchopmaropa, kBT.

AP =AP, +x,-AO
0. 0. Kc QO. (31)

/ — .
AP, =AP., +k,-AQ, , (32)

I'ac Ke - AKOHOMUYECKUM SKBUBAJICHT pCaKTHBHOﬁ MOIIHOCTH, KBT/KBap;

AQo - peakTUBHbBIE TOTEPU MOIIHOCTH XOJIOCTOrO X0/1a TpaHchopMaropa,

KBap:
AQ@ =0,01 2 'SHOM (33)

rae AQy; - peakTUBHbBIE TOTEPU KOPOTKOTO 3aMbIKaHMs TpaHC(popmaTopa, KBap;

1p - TOK XOJIOCTOr'0 X0/1a, %0;

Uy - HanpsKeHHe KOPOTKOTO 3aMbIKaHus, Yo:

AQK.3’. = O’Ol ) 7/lK ) SHOM (34)
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B 3aBucumoctu OT pasmenieHusi TpaHCPOPMATOPHON IMOICTAHIIMN U BBICIIETO
HanpspkeHus: Ke: B cpeaneM yposenb 0,08 miist TpancopmaropoB HampsikeHuem 35 -

110 kB B paiionnsix cetsax; 0,12 qna tpancdopmaropos HanpsokenueMm 10/0,4 kB.

Hanmenspime nmotepu MontHoCTH, KBT, 11 1ByX TpaHchopmMaTOpHOI

MNOoACTAHIUM ITOJIYYarOT 34 YCIIOBHA

S,

2AP, +x,-AQ, )+ 2(AP,, +x,-AQ, { ] = (AP, +x,-AQ, )+ (AP +&,-AQ,, {9—}

= rHom HOM

(35)

r7e Se - 5KOHOMUYECKass MOITHOCTh (Harpy3ku), KBT;

Siom - HOMUHAIbHAS. MOIITHOCTH TpaHchopmatopa, KBA.

PaccunTaB ypaBHeHue (34) OTHOCUTEINBHO S,, TOJTYUUM:

AF, +x,AQ,
APK.?. + KeAQK,a (36)

LSﬁe :Lg (I’I+l)}7

rje (n+1) - TONMOJHUTENIbHOE BKIIIOUEHHE TpaHC(hopMaTopa;

(n - 1) - OTKIIIOUEHHE OJTHOTO TpaHCchopmaTopa.

CornacoBblBasg ~ KOJMYECTBO  TPaHC(HOPMATOPOB,  MOJB3YIOTCS  KPUBBIMU
IIPUBEICHHBIX MOTEPb, UX CTPOAT B OJJHOM KOOPIAMHALMOHHOM IJIOCKOCTH ISl KaXKA0TO

TpaHC(bopMaTopa N HCCKOJIBKUX OJHOBPCMCHHO BKIIIOUCHHBIX.

JlomycTuMO, YTO Ha MOACTAHLMHU YCTaHOBIEHBI TpaHchopmaTopel TV1 u TV2
(puc. 5). HomuHanmbHas MOIIHOCTb Syop, BTOpOro TpaHcdopmaropa, OoJbIIe
HOMHUHAIBHOM MOITHOCTH Sy TEpBoOro. J[ms kaxmoro tpanchopmaTopa KpuBas

MPUBEAEHHBIX OTEPD (pUC. 6) MOCTPOCHA, UCXO/ISl U3 BBIPAKEHUS

v2
AP/ =(AP0 T K, 'AQO)+(APK.3. T K, AQKj)S—

m 7

O HOM (3 7)

rae S - mHTepBaN Harpy3ku TpaHchopmaropa, KBA.
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3a W3BECTHBIMU MPUBEIACHHBIMU MOTEPSMU MOIIHOCTH B TpaHchOpMaTopax

MO>KHO OITPEIEIUTh MOJIHbIC oTepu d3Hepruu W, kBT 4ac.

B oxgHom tpanchopmatope

2
AW = (AI)O +ke 'AQO)'t_'_(APK.s. +ke Aka)(iJ ‘T

A

rze t - Bpemsi paboTsl TpaHchopmaTopa, ro.;

T - BpEMsI MAaKCUMAJIBHBIX IMOTCPb, T'OA.

[Tpu mapannenpHON padboTe n TpanchopMaTopoB
10 kB l

QSI.1 l QS2.1
N :

Q1.1 Q2.1
Y TVI.1 Y ) Tv21
Q1.2 Q2.2
Q3.1
L 4
BII1 B2
v

QS - pazpenunutenu; Q - Beikitouarenu apromatuyeckue; TVI, TV2 - cunosbie

tpanchopmartopsr, BJI1, BJI2 - Bo3nymiabie TMHUYT 3JIEKTponiepe1adn

Pucynok 5 - OnHonnHeHas cxeMa COEMHEHUH MOICTAaHIIUHA HANIPSYKEHUEM

10/0,4 xB
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AW:(APO +ke 'AQ())'Z'n+( K.3. +ke Aka)(%j 2

H

- | TVI

2.8 . : /
24 TV2

. | o
1.6 2 A / —

"
1.2
___--—""_—-'—-
0.8-7 __#/}
0.4
0.0 '
0 20 0 S 60 S, 80 3§ 100

1 -TVI1; 2 - TV2; 3 - TV]1 u TV2; A - B - 30Ha 2KOHOMUYECKOU PaOOTHI
TpaHcpopmaTopoB, onpeneisercss Harpy3kamu S1 u S2 Ha mmHax; ), S - cymMMapHas

Harpy3ka Ha IIMHax

Pucynok 6 - KpuBble npuBeieHHBIX TOTEPh TpaHC(HOPMATOPOB.
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3AKJIIOYEHUE

KypcoBoii mpoekT, BHITTOJIHEHHBIN ¢ COOMIOICHUEM PEKOMEHTyeMbIX TPEOOBaHUH,
OLICHMBAETCA M JOIYCKAETCS K 3alquTe. 3alluTa JOJHKHA MPOU3BOAMTHCS 1O Hadasa

9K3aMC€Ha MO0 JUCHUIIINHE.

[Ipouenypa 3amMTBl KypCOBOTO MPOEKTa BKIIOYAET B CeO0s, BBICTYIUICHHE
00ydJaromerocs 1mo TeMe u pe3yibraram padboTsl (3-5 MUH), OTBETHI Ha BOIIPOCHI YWICHOB
KOMHUCCHH, B KOTOPYIO BXOJIST MPEMOAABATENH JUCITUTIINH MPOPECCHOHATBHOTO ITUKIIA

WM MCKIUCIHUIITIMHAPHBIX KYPCOB HpO(bCCCI/IOHaJ'IBHOFO MOOYJIA.

Taxxe B COCTaB KOMUCCHUH MOI'yT BXOJHUTDb. MCETOOUCT, MacTepa
IMPOU3BOACTBCHHOI'O O6y‘{CHI/IH. Ha 3allUTy MOT'yT OBITH IMpUrjIalliCHbl IIPEIIOJaBaTCIu U

oOyuJaromuecs: ApPyrux CrenuaibHOCTEH.
[Ipu moAroTOBKE K 3aIIUTE HEOOXOANMO:

- BHUMATCJIIbHO IMPOYUTATh COACPIKAHHUC OT3bIBa PYKOBOJUTCIIA IIPOCKTA, BHCCTH

HEOOXOMMbIE TIOTIPABKH, CAENaTh HEOOXOAUMbIE TONOTHEHUS 1/UIIM U3MEHEHUS;
- 000CHOBAHHO U JI0Ka3aTEIbHO PACKPBITh CYITHOCTh TEMbI KYPCOBOTO MPOEKTA;
- 00CTOSTENIBHO OTBETUTH Ha BOIIPOCHI YIEHOB KOMUCCHH.

OxonuareabHas OIICHKa 3a KprOBOﬁ IMPOCKT BBICTABIIACTCA KOMHCCHEN TOCHe

3aIUTEL.

Pabota ouenuBaetcst AudHepeHIupoBaHHO C YYETOM KayecTBa €€ BBIIOIHEHHUS,

COACPIKATCIbHOCTH BBICTYIIJICHUA U OTBECTOB Ha BOIIPOCHI BO BPEMs 3alIUTHI.

PCBy.HBTaTBI 3allIUThl OLUCHUBAIOTCA II0 ‘-ICTBIpCX62UIJIBHOI>i CHUCTCMC. «OTIHUYHO»,

«XOpoUIo», KydAOBJICTBOPHUTCIIbHO», «HCYAOBJICTBOPUTCIIBHO.

[TonoxutenpHast OIEHKA MO MPOPECCHOHATBHOMY MOIYIIO, IO KOTOPOMY
peaycCMaTpUBaeTCAd KypCOBOM MPOEKT, BHICTABIISIETCS] TOJIBKO MPU YCIOBUM YCIEIIHOM

Cavu ITPOCKTA HAa OLICHKY HC HUIKC «yAOBJICTBOPUTCIBHO.

Ecnu oOyuvaromuiicss moiay4yus HEyJIOBJIETBOPUTEIBHYIO OLEHKY 10 KYypCOBOMY
IPOEKTy, TO OH HE JOIMyCKaeTcs K KBaTU(DUKAIMOHHOMY JK3aMEHy IO

npodeccuoHanbHOMY MOAYJI0. Takke Mo peleHrn0 KOMUCCHH 00yYaromeMycsi MOKET
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OBITh IPEJOCTABIEHO MPABO I0PaOOTKH MPOEKTA B yCTAHOBJICHHBIE KOMUCCHEH CPOKH U

HOBTOpHOﬁ 3alIUTHI.

K npouenype 3ammThl KypcOBOIO TMPOEKTa MPEABABISIOTCS —CIEAYIOIIHNE

TpeOOBaHUS:

- IIyOokasi TeopeTHyecKas MpopadOTKa HCCIENyeMbIX MpOOJeM Ha OCHOBE

aHaJIM3a JIUTEePaTyphl;

- yMmenasi cucteMaru3anus IU(GPOBBIX JAHHBIX B BHUAE TaOMUI] U TpapuKOB C
HEOOXOJUMBIM aHAIM30M, O000OIIEHHEM U BBISIBICHHEM TEHACHUUNW pa3BUTHUS

HCCIICAYCMBIX SIBIICHUU U IMpOLCCCOB;

- KpI/ITI/I‘ICCKI/Iﬁ noaxoa K H3ydaCMbIM q)aKTI/I‘ICCKI/IM mMarcpuajiaMm C LOEJIbIO

ITIOUCKa HaHpaBHCHI/Iﬁ COBCPHICHCTBOBAHM ITPOLCCCOB;

- APryMCHTHUPOBAHHOCTDb BBIBO OB, 00OCHOBAHHOCTD HpCI[JIO}KCHI/Iﬁ 141

PEKOMEHIAln;
- JIOTUYECKH MOCIIE0BATEIBHOE U CAMOCTOATEIIBHOE U3JI0KEHUE MaTeprana;
- ohopmiieHHEe MaTeprala B COOTBETCTBUH C YCTaHOBJICHHBIMU TPEOOBAHUSIMU;
- 00s13aTeNIbHOE HAIMYKE OT3bIBA PYKOBOIUTES.

B kauecTtBe wiuTIOCTpanuii WCTONB3YETCS TPE3EHTAIUs, IOATOTOBJICHHAS B
dbopmare .ppt wim .pdf (5-7, Ho He Ooneel( cnaitnoB) Takxke WUUTIOCTpALIMK MOKHO
peacTaBiaTh Ha 4—5 cTpanunax ¢opmara A4, OTpaKarIUX OCHOBHBIE PE3YIbTAThI,
JIOCTUTHYTBIC B pabOTe, W COTJAacOBaHHBIC C COJEpKaHWeM joknana. Mmmocrpanun

JOJI’KHBI OBITH IMPOHYMEPOBAHbI U HA3BAHEI.
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HPUJIOKEHHUE A

Ta6numa Al - Texuudeckue n1aHHbIe Tpex(ha3HbIX MACISIHBIX IBYX OOMOTOYHBIX

TpaHchOpPMaTOPOB
- QE . HoMuHanbsHoe [Torepu, KBt Hanpsokenue .
CE % § < HaIpsDKEHUE, X.X. K.3. 53(1)1\1/)1:1:(1;(1){?;1 = % C’\;
5557 B w |T5¢8
é § BH HH P, Py "
1 2 3 4 5 6 7 8
1 25 10 0,4 0,125 0,600 4,5 3,20
2 25 10 0,4 0,130 0,690 4,5 3,20
3 40 10 0,4 0,150 0,880 5,5 3,00
4 40 10 0,4 0,175 1,000 5,5 3,00
5 63 10 0,4 0,220 1,280 4,5 2,80
6 63 10 0,4 0,230 1,470 4,5 2,80
7 63 10 0,4 0,240 1,300 4,5 2,80
8 63 10 0,4 0,245 1,320 4,5 2,80
9 63 10 0,4 0,250 1,340 4,5 2,80
10 100 10 0,4 0,310 1,240 5,5 7,50
11 100 10 0,4 0,320 1,245 5,5 7,50
12 100 10 0,4 0,330 1,227 5,5 7,50
13 100 10 0,4 0,340 1,197 5,5 7,50
14 100 10 0,4 0,350 1,205 5,5 7,50
15 100 10 0,4 0,360 1,350 5,5 7,50
16 100 10 0,4 0,370 1,300 4,5 2,60
17 100 10 0,4 0,380 1,200 4,5 2,60
18 100 10 0,4 0,390 1,220 4,7 2,60
19 100 10 0,4 0,385 1,622 4,5 2,60
20 100 10 0,4 0,375 1,724 4,5 2,60
21 160 10 0,4 0,460 1,265 4,7 2,40
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1 2 3 4 5 6 7 8
22 160 10 0,4 0,470 1,310 4,7 2,40
23 160 10 0,4 0,480 1,300 4,7 2,40
24 160 10 0,4 0,490 1,290 4,5 2,40
25 160 10 0,4 0,500 2,000 4,5 2,40
26 160 10 0,4 0,510 2,200 4,5 2,40
27 160 35 0,4 0,620 2,250 6,5 2,40
28 160 35 0,4 0,615 1,510 6,5 2,40
29 160 35 0,4 0,610 1,300 6,8 2,40
30 160 35 0,4 0,625 1,860 6,5 2,40
31 250 10 0,4 0,350 3,700 4,5 2,30
32 250 10 0,4 0,374 4,210 4,7 3,68
33 250 10 0,4 0,274 4,250 6,5 2,30
34 250 10 0,4 0,474 4,295 6,3 2,30
35 250 10 0,4 0,574 4,255 6,5 3,50
36 250 10 0,4 0,440 3,780 6,8 2,30
37 250 10 0,4 0,700 3,750 6,5 3,45
38 250 35 0,4 0,900 3,700 6 2,30
39 250 35 0,4 0,920 4,280 6,5 2,30
40 250 35 0,4 0,950 4,180 6,3 2,30
41 400 10 0,4 0,920 5,575 4,5 2,10
42 400 10 0,4 1,080 5,905 4,7 3,00
43 400 10 0,4 0,950 5,503 4,5 2,1
44 400 10 0,4 0,950 5,569 4,7 2,1
45 400 10 0,4 0,970 5,965 4,5 2,1
46 400 10 0,4 0,965 5,955 4,7 2,1
47 400 10 0,4 0,955 5,490 4,5 2,1
48 400 35 0,4 1,200 5,505 6,5 2,1
49 400 35 0,4 1,250 5,555 6,5 2,1
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1 2 3 4 5 6 7 8
50 400 35 0,4 1,280 5,550 6,7 2,1
51 630 10 0,4 1,310 7,680 5,5 2,00
52 630 10 0,4 1,350 7,650 5,7 2,05
53 630 10 0,4 1,380 7,620 5,5 2,00
54 630 10 0,4 1,300 7,610 5,7 2,00
55 630 10 0,4 1,370 7,660 5,5 2,11
56 630 10 0,4 1,390 7,605 5,7 2,45
57 630 10 0,4 1,360 7,600 5,5 2,40
58 630 35 0,4 1,285 8,500 5,6 2,56
59 630 35 0,4 1,260 7,600 5,5 2,60
60 630 35 0,4 1,400 8,500 5,5 2,70
61 1000 10 0,4 2,450 12,20 5,5 1,40
62| 1000 10 0,4 2,105 11,600 5,5 1,40
63 1000 10 0,4 2,150 11,70 5,6 2,80
64| 1000 10 0,4 2,250 11,80 5,5 2,75
65| 1000 10 0,4 2,305 11,90 5,6 2,70
66| 1000 10 0,4 2,350 12,05 5,5 2,60
67| 1000 10 0,4 2,450 12,23 5,5 2,55
68 | 1000 10 0,4 2,455 12,24 5,5 1,40
69| 1000 10 0,4 2,465 12,25 5,5 1,40
70 | 1000 10 0,4 2,456 12,20 5,5 1,40
71 1600 10 0,4 2,800 18,10 5,5 1,3
72| 1600 10 0,4 3,300 18,00 5,5 2,6
73 1600 10 0,4 3,350 18,15 5,5 1,3
74| 1600 10 0,4 3,360 18,25 5,5 1,3
75| 1600 10 0,4 3,375 18,30 5,5 1,3
76 | 1600 10 0,4 3,385 18,25 5,5 1,3
77| 1600 10 0,4 3,380 18,2 5,5 1,3
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1 2 3 4 5 6 7 8
78 | 1600 35 0,4 2,900 18,10 6,5 1,3
79| 1600 35 0,4 2,950 18,30 6,5 1,3
80| 1600 35 0,4 2,905 18,15 6,5 1,3
81| 2500 10 0,4 4,650 26,33 5,5 1,0
82| 2500 10 0,4 4,660 26,65 5,5 1,1
83| 2500 10 0,4 4,605 26,77 5,5 1,2
84| 2500 10 0,4 4,655 26,74 5,5 0,95
85| 2500 10 0,4 4,675 26,98 5,5 0,98
86| 2500 10 0,4 4,695 26,56 5,5 0,97
87| 2500 10 0,4 4,666 26,30 5,5 0,96
88| 2500 10 0,4 4,390 26,40 5,5 1
89| 2500 10 0,4 4,350 26,50 5,5 0,95
90| 2500 10 0,4 4,320 26,00 5,5 0,96
91 560 35 0,4 6,00 10,590 6,5 6,5
92 560 35 0,4 6,05 10,580 6,5 6,5
93 560 35 0,4 6,100 10,585 6,5 6,5
94 560 35 0,4 6,200 10,555 6,5 6,5
95 560 35 0,4 6,150 10,550 6,5 6,5
96 630 10 0,4 1,310 7,600 5,5 2,0
97 320 10 0,525 1,900 6,092 5,5 7,0
98 320 10 0,525 1,910 6,029 5,5 7,0
99 320 10 0,525 1,920 6,025 5,5 7,0
100{ 320 10 0,525 1,940 6,020 5,5 7,0
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