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Paszpabotana B coorBercTBUU ¢ OC BO HUTY «MUCHCx»:
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@QenepadbHOE  TOCYAapCTBEHHOE ABTOHOMHOE  00pa3oBaTelbHOE  YUPEKICHHE  BBICIIETO  OOpa3OBaHHA
«HauuonanbHbIl HccaeaoBaTeNbckuil TexHoaornueckuii yuusepcurer «MUCHC» 1o HampaBieHUI0 MOATOTOBKH
13.03.02 DaexTposHepreTuka u eKTpoTexHuKa (mpukas ot 05.03.2020 r. Ne 95 0.8.)

CocraBneHa Ha ocHOBaHWH yueOHoro miana 2017 roga Habopa:

13.03.02 DnexTpodHepreTHKa u AIEKTPOTEXHUKA,
IIpodwme: DneKTponpuBOJ M aBTOMAaTHKa, YTBepKIeHHOro VYueHeiM coBetoM CTU HUTY «MUCuCy»
22.06.2020 r., mpoTokos Ne 23.

Pabouas nmporpamma oo0peHa Ha 3acefanuu Kadeaps
ABTOMaTH3UPOBAHHBIX U HH()OPMALMOHHBIX CUCTEM YIPaBJICHUS

HaumenosaHue Kageopol

IIportoxon ot «08» nrons 2020 r. Ne 05.

11.0. 3aB. Kadenpoi ANCY 7/ U A . TaymeHko
~abbpesuamypa HAUMEHOBAHUs KAQeopbl noonuce ".0. @amunus
«08» mrons 2020 1.
,/'
Pyxosoxurens OITOII BO /;,4& 11
1.0. 3aB. kadenpoit AUCY, kanaunat [ VA
TEXHUYECKUX HayK, JOLIEHT 'j_'/ L/ AMN. T'nymenko
00NIJCHOCMb,  Y4.CM., YU.36. noonuce H.O. Damunus

«08» urons 2020 r.



1. HEJIX OCBOEHMA

Henp muctmummeel — GopMupoBaHue y oOydaromuxcs 3HAHWK, YMEHUH M HABBHIKOB B 00JACTH AKCIUTyaTaIUH,
MPOSKTHPOBAHNUSA W  HCIBITAHUS  JJCKTPUYECKAX  MAIIWH, HEOOXOOWMBIX JUIi NOHUMAaHHUA  POJH
JJIEKTPOMEXAaHMUYSCKUX TIpeodpa3zoBareieii u TpaHC(POPMATOPOB B COBPEMCHHOM aBTOMATH3HPOBAHHOM
IIPOU3BOJICTBE.

3amavu AUCIUILTUHEL:

MoJydeHne OOYYarOIUMUCS OCHOBHBIX 3HAHUM B 00JAaCTH OSKCIUTyaTallUW, MPOCKTUPOBAHUS U HCIBITAHUS
DJIEKTPUYECKUX MAIIUH JIJIsl peLICHUs] MPAKTUYECKUX 3a/1a4.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITIPOT'PAMMBI

IMuxx (pazgen) OIT: | B1.O

2.1 TpeGoBanusi K NIpeABAPUTEIbHOI OAT0TOBKE 00y4al01erocs:
2.1.1 | Maremaruka

2.1.2 | ®usuka

2.1.3 | UndopmaTrka

2.1.4 | DAEeKTPOTEXHNMUECKOE M KOHCTPYKIIMOHHOE MaTepualoBeICHUE

2.1.5 | DnexkTpoTexHHUKa

2.2 JAMCHUIIMHBI U TPAKTUKH, A5 KOTOPbIX OCBOEHME JAHHOM AUCHMILIMHBI HE00X0TUMO KaK
npeaniecTByoliee:

2.2.1 | Teopus 3IEKTPONPHUBOAA

2.2.2 | DnexTpoMexaHHYecKoe 000pyIOBaHUE

2.2.3 | DaexTpoobopynOoBaHNE IPOMBINIICHHBIX IPEAIPHUSTHIA

2.2.4 | DieKkTpuYecKHre CeTH Y MOJACTAHIHN

2.2.5 HpOeKTHpOBaHI/Ie CHUCTCM aBTOMATHU3UPOBAHHOI'O IPpUBOJAA

3. ”HIUKATOPbI ®OPMUPOBAHUA KOMITETEHIIUAM,
COBMEHIEHHBIE C PE3YJBTATAMM OBYYEHUSA 110 JUCIUITJIMHE

OIIK-3: Cnoco4eH HCI0/1b30BATh METO/Abl AHAJIN3A U MOJeIMPOBAHNUS 31eKTPHYECKUX Leneil H 31eKTPUIeCKHX
MalluH

3Hath: OIIK-3-31 3nars mapaMeTpsl AMEKTPUUECKUX MAIINH, CXeMBI 3aMEIICHNUs, TIOPSI0OK pacueTa mapamMeTpoB
CXEM 3aMEIICHUS Pa3IMYHbIX JIEKTPUUECKUX MAIINH
YmeTs: OIIK-3-Y1 YMeTb COCTaBISATh CXEMBbI 3aMEILEHUS DIICKTPUUECKUX MAIUH U TpaHC(HOPMaTOPOB;

MOJACINPOBATDH, IPOCKTUPOBATH SJICKTPUICCKHUC MAIINHBI; AHAJIU3UPOBATH UX PEIKUMBI pa60T1>1.

Bnagers: | OIIK-3-B1 Brnaners HaBBIKaMu SKCIUTyaTaIlMH AIEKTPUIECKUX MAIIHH, ONIPEIEICHHS TapaMeTPOB, CHATH
XapaKTePUCTUK; UCTIBITAaHMUS JJIEKTPUYECKUX MAIlIMH, aHAJIN3a MTOJIyYeHHBIX XapaKTepUCTUK U I1apaMeTpOB;
HPOEKTHPOBAHUS MIEKTPHUECKUX MAIINH.

YK-2: CnocoGen:

- AaHAJU3HPOBATH MPOAYKIHIO, MPOLECCHI M CHCTEMBI;

- CTABUTDb 33/1a4H B 00J1aCTH, COOTBETCTBYIONIEl NPOGHII0 IOAT0TOBKH;

- MPUMEHSITh CHCTEMHBII MOAX0/ K PEHIEHHUI0 MOCTABJIEHHBIX 32124 € MOMOILILI0 COOTBETCTBYIOLINX
AHAJTUTUHYICCKHUX, BBIYUCIUTEC/IbHBIX H 3KCHepI/IMeHTaJII>HI>[X METOa0B

3HaTb: VYK-2-31 3HaTh DpuHLUN AeHCTBUS 3IEKTPUIECKUX MAIIUH U UX XapaKTE€PUCTUKY;
YK-2-32 3HaTh 0COOEHHOCTH KOHCTPYKIIUI COBPEMEHHBIX THIIOB AJIEKTPUYECKUX MAIUH U KX
XaPAKTEPUCTUKH.

YmeTs: VK-2-Y1 YMeTb 3KCIUTyaTHpOBaTh SIEKTPUIECKHE MAIINHBI; CHIMAaTh MEXaHUIECKHE,

3JIEKTpOMEXaHUYECKHe, paboune XapaKTepUCTUKH; IIPOBOANUTH UCIIBITAHUS 3JEKTPUUECKUX MAIIHH,
OIIPEAEIATh NapaMeTPBhl Pa3IMUHbIX PEKHMOB PAOOTHI, XapaKTEPUCTUKH MAlIHH.

Bnaners:

YK-4

Cnocooden:

- OCYLIECTBJISATH MOUCK JINTEPATYPbl, KPUTHYECKH MCI0JIb3Ysl HAYUHbIE 0a3bl IaHHBIX,
npogeccuoHaNbHble CTAHIAPTHI U PerjiaMeHThbl, HOPMbI 0€30I1aACHOCTHU U APyrue UCTOYHUKH
HH(pOpMaLNHU;

- OCYLUECTBJISATH NOUCK, KPUTUYECKUI aHATU3 U CUHTEe3 HH(OPMAIINHU;

- OCYLIECTBJISATH MO/IeIUPOBAHUE, AHAJIM3 U IKCIIePUMEHTAJIbHbIE HCCJIeJ0BaHUsI ISl pelleHus1 MpodJieM B
npodeccuoHaIbHOI 00J1aCTH

3HaTb: YK-4-31 3HaTh cripaBOYHYI0, HOPMaTUBHYIO 0a3bl JAHHBIX, CTAHAAPTHL U PErTIaMEHTBL, METOJUUECKYIO
JNTEPATypy B 00TACTH DNEKTPUUECKIX MAIINH;

YK-4-32 3nath MeTObI aHAIM3A, 00PaOOTKU MH(GOPMALMU SKCILTYaTallMOHHBIX UCCIIEI0BAHUM
NEKTPUUECKUX MALIKH.

YmMers: VYK-4-Y1 YMeTb uCrionb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH, IPUKIIaJHbIE TPOrPaMMBbI 11
MIPOEKTHPOBAHU, MOJEITUPOBaHNUS, 00pabOTKN HHOPMALIMU TIPH UCIBITAHUSAX; HOCTPOCHUH I'paUueCcKuX




3aBUCHMOCTEH, MOZeNel, CXeM; KpUTHIECKH OLIEHUBATh, AaHAM3HPOBATh MPOGECCHOHANBHYIO
“HGOPMALIMIO U MOJIyYEHHbIE JaHHbIE B 00JIACTH 3JEKTPHUYECKUX MALIHH.

Bnanets:
4. CTPYKTYPA U COJAEP)KAHUE
Kox HanmeHoBaHue pa3nenoB u TeM KoanuectBo Jlureparypa u
SAHSTHSI /BYA 3AHSTHS/ Cemectp wacoB KommnereHuuu | 3jekTpoHHble | IIpumedyanue
pecypchl
Pa3gexn 1. OOmiue BOpocs

1.1 OO6111e BOIPOCHI 4 1 JI1.1
3JIEKTPOMEXAaHUYECKOTO U VK-2-31 J.14
AIIEKTPUYECKOTO MPeoOpa3oBaHus VK-2-32 JI2.1
sHepruu. PU3n4ecKue 3aKOHBI, YK-4-31 J12.2
JIe)KAIUEe B OCHOBE TPEOOpa3oBaHuUs JI2.3
3JIEKTPUIECKON U MEXaHUYECKON
sHeprun. O0IacTH NPUMEHEHUS
3NEKTPOMEXAHUUECKOTO
npeoOpazoBanus 3Heprun. OO1Ine
HOHATUS 00 MEKTPUUECKUX
MammHax. Knaccuduxarmnm
JIEKTPUYECKUX MAIIIHH. /JTex/

1.2 |IIpopaboTKa JEKLIHOHHOTO 4 9 JI1.1
Matepuana. CaMoCTOsATENbHOE YK-2-31, JI1.4
nsyueHue aurepatypsl. /Cp/ YK-2-32 JI2.1

YK-4-31 J12.2
J12.3
01092
Paznen 2. TpanchopmaTopbl

2.1  |Knaccudpukauuu TpaHchopMaTOpOB. 4 3 VK-2-31, J1.1
OpnHodasuelii TpaHchopMaTop. YK-2-32, J.1.4
Koncerpykiuust, npuHImI 1edcTBUS VK-4-31 J12.1
onHo(azHoro TpaHcdopmaropa. OIIK-3-31 J12.2
XapaKTepPUCTHKH U NTapaMeTPBI J12.3
TpaHchopmaTopa. Pexxumbl paboThl U
omnbIThl. Tpéxdazublit
TpaHchopmaTop. CXeMbl U FPYIIIbI
coenuHeHHs 00MOTOK. CrieransHble
TpaHchopmaTopsl. /JIex/

HccnenoBanue oHO(pa3zHOTO 4 YK-2-31 JI1.1 JlabopaTtopust
JBYX0OMOTOUHOro TpaHchopmaTopa 4 VK-2-32, J.14 JNEKTPUYECKHUX
2.2 |/JIab./ VK-2-V1, J12.1 MaIluH U
VK-4-V1, J12.2 npusoza 1/520
OIIK-3-B1 J12.3
J1.3.2
IIpopaboTka JIEKIIMOHHOTO 4 3 YK-2-31 JI1.1

2.3 |marepuana. CaMOCTOSTENLHOE VK-2-32, J11.4
n3ydenue tureparypsl. [loaroroska YK-2-V1, JI2.1
K 1abopaTopHoil pabote. VK-4-31, J12.2
BrinmonHenue oTuera v 3amura OIIK-3-31, JI2.3
nabopaTtopHoit paboTsl. /Cp/ OIIK-3-V1 JI3.2

OIIK-3-B1 01092
Pa3znen 3. KonnexkTopHble
MAIIMHBI. DJIEKTPUYECKHe
MAIIMHbI IOCTOSTHHOI'O TOKA.

3.1 Knaccupukanus Mamux 4 4 VK-2-31, J1.1
nocrosiHHOTO ToKa (MIIT). YK-2-32, J.1.4
KoHcTpyKis MalIuH NOCTOSHHOTO VK-4-31 J12.1
TOKa, 0COOEHHOCTH, CXEMBI OIIK-3-31 J12.2
BKJIFOUECHUS] 0OMOTOK BO30YKAEHHS. J12.3

IIpunnmn neiicTBus reHepaTopa.
CamoBo30yxaenue I'TIT. OcHoBHbIE
xapaktepuctuku u napamerpst I'TIT.
JIBUrareny noCTOSHHOTO TOKa




(JITT). [Ipunuun qeucTBusL.
MexaHunyeckue,
JNEKTPOMEXaHUUECKHE, paboune
xXapakTepucTuku. Cxembl
3amemnieHus. Pacuér mapamerpos.
Ilyck, perynupoBaHue CKOpOCTH
BpateHnusi, Topmoxenue AI1T.
Peaxius saxopst B MIIT. KommyTanus
B MIIT /JIex/

3.2 |HUccnemoBaHue MalTuHBI YK-2-31, JI1.1 JlabopaTopus
MTOCTOSTHHOTO YK-2-32, JI1.4 ANEKTPUICCKUX
TOKa C HE3aBUCHMBIM VK-4-31 J2.1 MAaLIMH 1
Bo36yxaerneM (MIITHB)/J1a6/ OIIK-3-31 2.2 npusoza 1/520

OIIK-3-V1 J12.3
OIIK-3-B1 01092
3.3 |lIpopaboTka JEKIIHOHHOTO YK-2-31, JI1.1
Matepuana. CaMocTosTeNnbHOe VK-2-32, J11.4
usyuyeHue nureparypsl. /Cp/ YK-4-31 JI2.1
OIIK-3-31 2.2
OIIK-3-V1 J12.3
OIIK-3-B1 01 02

Paznen 4. BeckosiekTopHbIe

MAIIMHBI. DJIEKTPUYECKHe

MAalIMHBI IEPEeMEHHOr0 TOKA.

4.1 Knaccupukanus mamus VK-2-31 J1.1
nepeMenHoro Toka. Koncrpykmust VK-2-32 JL.1.4
CTaTOpa. ACUHXPOHHBIE JBUTATENIN VYK-4-31 J12.1
(AJD). TTousiTHE O CKOJIBKEHHH. YK-4-32 J12.2
IIpunuun neiicrust AJl. OcHOBHBIE OIIK-3-31 J12.3
xapakrepuctuki. [1yck,
pEryiIupoBaHUe CKOPOCTH BpaILEHUs,
topmoxenue AJl. /Jlek/

4.2  |HUccnemoBanue crocoboB YK-2-31 JI1.1 JlabopaTopus
PEryJIHPOBaHUS CKOPOCTH BpAIllCHUS YK-2-32, J.1.4 3JEKTPUIECKUX
ACHHXPOHHBIX JBUTATENIEH C YK-2-V1, JI2.1 MaIliH 1
KOPOTKO3aMKHYTBIM POTOPOM VK-4-V1, J12.2 npusoga 1/520
/J1ab/ OIIK-3-B1 J12.3

J1.3.2

4.3 |CuHXpOHHBIE MalINHEI. VYK-2-31 JI11
Knaccupukanus CHHXpOHHBIX VK-2-32 J.14
mamuH (CM). Koncrpykuus CM. YK-4-31 JI2.1
Cunxponssliii reneparop (CI'). YK-4-32 J12.2
Ocnosuble xapakTepucTuku CI'. OIIK-3-31 JI2.3
Peaxuus saxops. BekropHeie
nuarpammsl CM.

/Jlex/

4.4  |Cunxponnsie gsuratenu (CJI). YK-2-31 JI1.1
Ocob6enHocty koHcTpyKuuu C/I. YK-2-32 J.1.4
Ocnosuble xapakTepuctuku CJI. JI2.1
Ilyck, perynupoBaHue CKOPOCTH J12.2
BpauieHus, Topmoxxerue CJI. J12.3
CHHXpOHHBIN KOMIIEHCATOP.

/Jlex/
4.5 |MccnenoBaHue CUHXPOHHOTO YK-2-31 JI1.2 JlaGopartopust
renepatopa /J1a6/ VK-2-32 JL.1.3 HIEKTPUYECKUX
YK-2-V1 JI.1.4 MallluH U
VK-4-31 J12.1 npusoza 1/520
YK-4-32 YK-4- J12.2
VY1 OIIK-3-31, J12.3
OIIK-3-Y1, J1.3.1
OIIK-3-B1

4.6 |[IpopaboTKa JEKIIMOHHOTO YK-2-31 JI1.1
matepuana. CaMoCTOATENbHOE VK-2-32 JI1.4
n3ydenue tureparypsl. [loaroroska YK-2-V1 JI2.1
K 1a00paToOpHBIM paboTaM. VYK-4-31 J12.2
OdopmiieHre 1 3ammra YK-4-32 YK-4- J12.3




naboparopHoii padots /Cp/ VY1 OIIK-3-31, JI3.2
OIIK-3-V1, 21022
OIIK-3-B1
Pa3pest 5. MamuHbl TOCTOSSHHOTO U
MEPEMEHHOTO TOKa CIICNUATBLHOTO
MIPUMEHEHHUS ¥ MAJIBIX MOIHOCTEH
5.1 |BeHTuIbHBIE ABUTATENH 4 1 YK-2-31 JI1.1
TIOCTOSIHHOTO TOKa. YK-2-32 JI1.4
Wcnomaurensasie JI1T, VK-4-31, JI12.1
YHHITOJISIPHBIE MAIIMHBI. OIIK-3-31, J12.2
Taxorenepatopsl. ACHHXPOHHBIE JI2.3
MAaIlIMHbl CHHXPOHHOH CBA3H, 0192
JMHEWHBIE U HCTIOJTHUTEbHbIE
neurateny. CHHXpOHHbIE MAIIMHBI C
MOCTOSIHHBIMHM MarHUTaMH,
PEaKTUBHBIE IBUTATEINH,
THCTEPE3UCHBIE, IIarOBbIE
JIBHUTaTeNH. MalIHB MajbIxX
MOIIHOCTEH 1 MUKpoMaluHbl /JIex/
IIpopaboTka JIEKIIMOHHOTO 4 13 YK-2-31 J1.1
matepuana. CaMoCTOATENbHOE VK-2-32 1.2
usyuyeHue nureparypsl. /Cp/ YK-2-V1 J13
YK-2-Y2 J12.1
YK-4-31 J12.2
YK-4-32 J123
YK-4-V1 J13.1
OIIK-3-31 J13.2
OIIK-3-V1
OIIK-3-Bl
CamocrosrenbHas paboTa 1o 5 36 YK-2-31, JI.1
BEITIOJIHCHHIO M ITIOJITOTOBKE K VK-2-32, J11.4
3aIUTe KypCOBOW pabOThI YK-4-31 JI2.1
YK-2-V1 J12.2
YK-4-32 J12.3
OIIK-3-31 JI3.3
OIIK-3-V1 21022

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. BOl'IpOCLI JIJISl CAMOCTOSITEJIbHOM MOATOTOBKH K IK3aMEHY

OK3aMeH He NIPEeIyCMOTPEH

5.2. TlepeueHb paGoT, BHINOJIHSIEMBIX 110 THCHHIIHHE

ITo aqucuumIMHe NPEeAYCMOTPEHO: BBIMIOJIHEHHUE U 3allUTa KypcoBoi paboTsl [JI 3.3]; BbINONIHEHNE 1 3aIMTa J1a00pPaTOPHBIX
pabor [JI13.2].

JabopaTopHble padoThI :

1.Uccnenoanue ogHodazHoro neyxoomorounoro tpancopmaropa (YK-2-31, YK-2-32, VK-2-V1,YK-4-V1,

OIIK-3-B1) [J1 3.2]

2.VccnenoBanne MalmHbI TOCTOSTHHOTO TOKA ¢ He3aBUCHMBIM Bo30yxaenueM (MIITHB) (YK-2-31,VK-2-32,VK-4-31,
OIIK-3-31, OIIK-3-¥1, OIIK-3-B1) [J13.2]

3.HccnenoBanue crioco00B perylupoBaHus CKOPOCTU aCUHXPOHHBIX JABUTaTeNel ¢ KOPOTKO3aMKHYThIM poTopoM (YK-2-31.
VK-2-32, VK-2-V1, YK-4-V1, OIIK-3-B1). [JI3.2] .
4. HccrnenoBanne cuHXpoHHOTO TenepaTopa(YK-2-31,YK-2-32, VK-2-V1,YK-4-31, YK-4-32 YK-4-¥ 1, OIIK-3-31,
OIIK-3-Y1, OIIK-3-B1). [J13.2]
KypcoBasi padoTa 1o HHIMBHIYaJIbHBIM BapuaHTaM Ha Temy: «Pacuér u BeIOOp cuiioBoii yacti ADITy.

(YK-2-31, YK-2-32,VK-4-31. YK-2-V1. YK-4-32.0I1K-3-31.0I1K-3-¥Y1) [JT 3.1].

Bonpocsl 17111 caMoCTOATEIbHOM NMOAT0TOBKH

Pa3nenni 1, 2
1. Knaccudukanust a1eKTpUIecKiX MallH, UX MPEHMYIIECTBa, Hampasienus pa3sutus. HomuHaneueie napamerpsl. (YK-2-31)
2. Ilpunuun aeiictBus Tpancdopmaropa, ycTpoiicTBo, mpeodpaszosanue napamerpos. (YK-2-32)
3. OIBITHI XOJIOCTOTO X012 H KOPOTKOTO 3aMBIKAaHUS TpaHc(OpMaTopa: CXeMBI 3aMeleHNs U onpenensieMsre napamerpsl. (YK-2-31,
OIIK-3-31)
4. Pabota TpaHcdopmaTopa 1oj Harpy3koi. YpaBHEHNE TOKOB. Y paBHEHHE JIEKTPHYECKOTO PABHOBECHS TOKOB U HANIPSHKEHHUH
obmoTok Tpancdopmaropa. (YK-2-31, OIIK-3-31)
5. DnekTpuyeckas cxema 3ameleHus Tpanchopmaropa. [Ipusenennsiii pancdopmarop. (OIIK-3-31)
6. Bexkropnast auarpamma onHodasHoro tpanchopmaropa npu RL-narpyske u RC-narpyske (aHalIuTHUSCKHE 3aBHCHMOCTH




nopsiok nocrpoenus). (OIIK-3-31)
7. Iorepu morHoctu u KIIJ[ Tpancdopmatopa. Ontumanbhas Harpyska Tpanchopmaropa. (YK-2-31, YK-2-32)
8. Baemnsas xapakrepuctuka tpancpopmaropa. (YK-2-31, YK-2-32)
9. Tpéxdasnplii TpaHCHOpMATOp: KOHCTPYKLHS, (MAPKHPOBKA BBIBOIOB 0OMOTOK), OCHOBHBIE CXEMBI BKJIIOUEHHUSI 0OOMOTOK U
rpynmsl coequnenui. (YK-2-31, YK-2-32)
10. IMapanensHas padorta TpaHchOpMaTopoB (YCIOBHS BKIIOUEHHS Ha MapaueNibHyro padory). (YK-2-31, YK-2-32, OIIK-3-31)
11. CBapounslit Tpanchopmarop. CriocoOs! perymupoBanust cBapouHoro toka. (YK-2-31, YK-2-32)
12. ABrotpanchopmaropsl. 3mepurensable TpaHchopMaTopsl Toka 1 Hanpspkennst. (YK-2-31, VK-2-32)
Paznen 3.
. YeTpolcTBO MaIIMH OCTOSTHHOTO ToKa. HasHaueHne KoHCTpYKTHBHBIX 2meMeHToB. (YK-2-31, VK-2-32)
. [Ipunnun peiictBust MamuH noctTosHHOro Toka. DJC U 31eKTpoMarHuTHbIM MOMeHT ManuH. (YK-2-31)
. [Iponiecc camoB030yk/1eHH MAIIMH NOCTOSHHOTO TOKA: IPUHLIMUIBI caMoBo30yxaeHus. (YK-2-31)
. Pacuetr MmaruuTHO#M 1ienu MammHbl moctostHHoro Toka. (OI1K-3-31)
. KommyTanus B MammHax moctossHHOTo Toka. Crioco0s! yaydnieHus: kommyTanun. Peakuus sxops (YK-2-31, YK-2-32)
. XapakTepHCTHKU reHepaTopoB MOCTOSTHHOTO ToKa. (YK-2-31, YK-2-32)
. BHemrHme xapakTepHCTHKU FeHepaTOPOB Pa3IMIHBIX crtoco0oB Bo30yxaenus. (YK-2-31, YK-2-32)
. JIBUTaTeNM MOCTOSIHHOTO TOKa HE3aBHCHMOTO M MapajlIebHOTO BO30YKIEHHS: CXeMBI BKIIFOUSHUS, MEXaHHIECKOit
xapakrepuctuku (YK-2-31, YK-2-32)
9. PerynupoBanue yrioBoil CKOPOCTH BpAaIeHHs ABUTATENEH MOCTOSHHOIO TOKAa HE3aBHCHMOT0O BO30yXIeHUs. MexaHndeckue
XapakTepucTHKH perynmupoBanus. (YK-2-31, YK-2-32)
10. ITyck gBuraresneii mocTosHHOTO ToKa. OCOOEHHOCTH ITyCKa ABUTAaTENeH pa3inudHbIX cxeM BKmodeHus. (YK-2-32)
11. JIBuraTeny NOCTOSIHHOTO TOKa MOCIIEOBATEILHOTO M CMEIIAHHOTO BO30YKIEHHA: CXEMBI BKIIIOUEHHUS, MEXaHUUECKHE
XapakTepucTHKH, ocobeHnoctH. (YK-2-32)
12. TopMO3HBIE PEKUMBI IBUTaTelIel ITOCTOSTHHOTO Toka TopMo3Hble Mexanndeckue xapakrepuctuku. (YK-2-31, YK-2-32)
13. INotepn u KII/I mammu nocrosiHaoro Toka. (YK-2-31, YK-2-32)
14. CamoperynupoBanue asurareneil nocrostuaoro toka. (YK-2-31)
15. Mexann4eckue XapakTepUCTHKH ABUTAaTENEil MOCTOSHHOTO TOKA. Y paBHEHHE MEXaHNIeCKOH xapakrepuctuku. (YK-2-31)
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Pa3nen 4.
. BeckonnexTopHbIe MaMHEI IepeMeHHOTO ToKa. ( YK-2-32)
. YerpoiictBo Tpéx(hazHOro aCHHXPOHHOTO JIBUTaTelsl, Ha3HauYeHNe KOHCTPYKTHUBHBIX dJieMeHTOB. ( YK-2-32)
. [TpuaImn nevictBust acuaxponHoro asuratens. Cronbxkenue. (YK-2-31)
. PabGora acuHxpoHHOTO IBHTaTeNs NpH Bpamarommemcs porope. (YK-2-31)
. DiexTpHryecKkas cxeMa 3aMeleHHs Tpex(a3Horo aCHHXPOHHOTO JABUTraTelis mpy Bpamatomemcst potope. (OIIK-3-31)
. BJ1C obmoTkH TpexdazHoro acuaxponHoro asurarens. (YK-2-31)
. DHepreTnueckas auarpamma acuaxponHoro asurarens. [lorepu u KI1/] acuaxponnoro asurarens. (YK-2-31, YK-2-32)
. MexaHn4eckue XapakTepUCTHKH Tpex(daszHoro acuHxpoHHoro asurarens. (YK-2-31)
. I[TyckoBble cBoiicTBa acuuxpoHHoro asurarens ¢ K3 u ¢pazusiv poropom. (YK-2-31, YK-2-32)
10. PaGoune xapakTepucTHKH TpexdazHoro acuHxpoHHoro asurarens. (YK-2-31)
11. PerymupoBanne cKOpOCTH BpameHus Tpexga3sHoro acuHxpoHHoro asurarens. (YK-2-31)
12. TopMo3HBIe peKUMBI acHHXpOHHOTO aBurarens. (YK-2-31)
13. OcHoBHBIE cBo¥icTBa Tpex(daszHoro acuaxponHoro asurarens. (YK-2-31, YK-2-32)
14.Pabora Tpex¢a3HOro aCHHXPOHHOTO JBHUTATENs IPH BpalaronieMcst 1 3aTopMokeHHOM potope. (YK-2-31)
15. OnHoda3Hblif acHHXPOHHBIH ABUTaTeNb. Mexanndeckas xapakrepuctuka. (YK-2-31, YK-2-32)
16. Bpamaromeecs u mynbcupyrouee MmarautHoe noise u ero MJIC. (YK-2-31)
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17. YCTpOoHCTBO CHHXPOHHBIX MAIlIMH, HA3HAYeHHE KOHCTPYKIMOHHBIX 351eMeHTOB. (YK-2-32)
18. Croco0sI Bo30yxkeHust cHHXpoHHBIX MamuH. (YK-2-31, YK-2-32)

19. Peakuus sxopsi cuHXpoHHBIX MamuH. (YK-2-31)
20. XapakTepuCTHKH CHHXpOHHOTrO0 reHeparopa. (YK-2-31, VK-2-32)
21. BekTopHBIE TUarpaMMBbl SBHOIIOIIOCHOTO U HEABHOIIOJIIOCHOTO CHHXpOHHOTO rereparopa. (OIMK-3-31, YK-2-31)
22. TlapamensHas pabota cuHXpoHHOTO renepatopa. (YK-2-31, YK-2-32)
23. YrioBbIe XapaKTePUCTUKN CHHXPOHHOTO TeHepaTopa i cHHXpoHHoro asuratens. (YK-2-31)
24. U-o0pa3Hble XapaKTepUCTHKUA CHHXPOHHBIX ManmH. (YK-2-31)
25. CriocoOsI mycka cHHXpOHHBIX aBurarenei. (YK-2-31, YK-2-32)
26. Paboure 1 MeXaHNUECKHE XapaKTepUCTHKN cHHXpoHHOTO aBurarens. (YK-2-31, YK-2-32)
27. llpeumy1iecTBa U HENOCTaTKH CHHXPOHHBIX aBurarenei (YK-2-31, YK-2-32)
28. CHHXpOHHEBII KOMIIEHCATOP: Ha3HaueHUe, 0COOCHHOCTH KOHCTPYKIMHU, BeKTopHbIe anarpamMmbl. (OITK-3-31)
29. PerynupoBaHue CKOPOCTH BpallleHHs1 CHHXpOHHBIX asurareneil. (YK-2-31)

Pazpnei 5

1. JIBuratesin mOCTOSTHHOTO ToKa Majiol MomrHocTH. (YK-2-31, YK-2-32)

2. Mukpomamunsl. (YK-2-31, YK-2-32)

3.YHuBepcabHBIA KOJUIeKTOpHBIH aBurarens. (YK-2-31, YK-2-32)

4. VcnonHuTenpHbIi ABUTaTeNb octosiHHOro Toka. (YK-2-31, YK-2-32)

5. Ilpunnun peiicTBus rucrepesnucuoro asurarens. (YK-2-31)

6. UnnykTopHas CHHXpOHHas MaluHa. Y cTpoiicTBo u npuHimn aeicteus (YK-2-31, YK-2-32)
7. llaroseiit nuratens. (YK-2-31, YK-2-32)
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JlaGopaTopHasi padora 1. (YK-2-31, YK-2-32, YK-2-V1,YK-4-Y1,0I1K-3-B1)
1. YerpoiicTBo 1 puHLMN AeicTBUsE 0AHO(DA3HOTO TpaHChopMaTopa.
2. OmbIT X.X. U ONpeziesieMble HapaMeTpbl.
3. OIbIT KOPOTKOTO 3aMbIKaHHUsI ¥ OLPE/ICIIEMbIC TapaMETPBI.
4.BHewHsAs XapaKTepUCTHKA TpaHcopmaTopa
5. Hortepu u KIIJI tpancdopmaropa.
6. BektopHast auarpamMMa U aHaIMTHYECKHE 3aBUCHMOCTH JUIS €€ MOCTPOSHHSI.
7. Cxema 3amerieHus TpaHcopmaTopa.
8. Ces3p O/IC 1 MarHuTHOTO MOTOKA TpaHc(opmaTopa.
9. Uro Takoe npuBeNEHHEIN TpaHChopMmaTop?
10. 3axoH MOIHOTO TOKA IS TpaHC(hOopMaTopa.
11. YpaBHeHHE 3NEKTPUIECKOTO PAaBHOBECHS TpaHCopMaTopa.
12. Vpaeuenust MJIC u TokoB ogHO(]a3HOTro Tpanchopmaropa.
13. Kaxk ompenenuts Havyaixa ¥ KOHIIBI 0OMOTOK TpaHc(opmaTopa?
14. CxeMsl ¥ TpyIIIBI COETUHEHUI 0OMOTOK TpaHCopMaTopa.
15. Kak ompenenstioTcs NpHUBEACHHbBIE ApaMETPbl BTOPHYHON 0OMOTKHU?
16. CriocoOsI OXJIaXeHHs TPaHCHOPMATOPOB.
17. KakoB pe3ynbTaT BKIIOYEHHs TpaHC(HOpMaTOpa B CETh HOCTOSHHOTO HANPSDKEHUS ?
18. KoHCTpyKTHUBHOE OTIMYHE 0OMOTOK BEICOKOTO M HU3KOTO HAIPSDKEHUH, 0003HAUSHUS NX BBIBOJIOB.
19. KakuMu noTepsiMu IpeHeOperaroT IpH OIBITaX KOPOTKOTO 3aMBIKAHUS M XOJIOCTOTO X0/1a U ImoyeMy?
20. Kakoe Ha3HaueHNE U3MEPUTEIBHBIX TPAHCHOPMATOPOB?
21. Kak onpenenuTs ONBITHBIM MYTEM HaNpPsDKEHHE KOPOTKOTO 3aMBIKaHUS ?
22. TloueMy B TEXHHYECKOH XapaKTepHCTHKE TpaHCc(HOpMaTOpa YKa3bIBAETCS ITOJIHASI HOMUHATIbHAS MOIIHOCTH?
23. Kakumu mapameTpamMu omnpenesieTcss KauecTBo TpaHCHOPMaTOPHOTO Macia?
24. Kaxk W3MEHHTCS MarHMTHBIH THOTOK TpaHC(OpMaropa INpPU YMEHBIIEHUHM HAarpy3KH, CEYEHWs MarHUTOIIPOBOJA, YacTOTHI
HUTAIOIIEN CeTH, UHIYKIUH CTaIn?
25. Kak M3MEHHTCS TOK XOJIOCTOTO X0J1a TpaHC(hOopMaTopa NMpH yCIOBUsX 11.247
26. PerynupoBanue HampsbkeHus: TpaHcdopmaTopos (npuniuis: PEB u PITH).
27. TparchopMaTOpHI CIENIUATFHOTO HA3HAYEHHS.
28. YcnoBus BKIIOUCHHS TPaHC(HOPMATOPOB Ha ApaJUICIbHYIO PaboTy.
29. Kakue npenmMyniecTBa TpEXoOMOTOUHOTO TpaHcdopmaropa?
30. Kak perynmupyroT TOK CBapOYHBIX TPaHCHOPMATOPOB?
JlaGoparopuas pagora 2. (YK-2-31,YK-2-32,VK-4-31,0I1K-3-31, OIIK-3-¥1, OIIK-3-B1)
Kaxkyto pons urpaer OB B IIIT?
Buawr coenqunennst OB ¢ OS1?
Kakue BHIBI TOTEPh BO3HUKAIOT U3-3a MIETOYHO-KOJUICKTOPHOTO y371a?
UTo ABIseTCS OCHOBHBIM KOHCTPYKTUBHBIM HepocTaTkoM JIIIT
Bo ckompko pas myckoBoii Tok B IIIT Gosblre Toka HOMHHAIEHOTO?
Kakoii u3 pexxuMoB pabOTHI MAIIMHbI IOCTOSHHOTO TOKA C MOCIe0BaTeNbHbIM coenHenneM OB He cymecTtByer?
UTo co3ar0T MOJI0Cca IOCTOSIHHBIX MarHUTOB, PACHONIOXKeHHbIe Ha cTtatope AIIT?
Kakoti cioco6 coeaunenus OS ¢ OB obecneunBaeT makcumanbHbiid KIT?
UYro Takoe MexaHHuecKas xapakrepuctuka MIIT?
0. B peanpHBIX ycnoBUsX mpu pabore asurareneil Bxomoctyio (M = 0) B 0OMOTKe SIKOpsI CyIIECTBYyeT HEOOJBIIONH TOK
xosocroro xoza Ixx.Yem on o0ycoBnen?
11. Kaxkoe ypaBHEHUE OIMCHIBACT MEXaHUYECKYIO Xapakrepuctuky MIIT?
12. Kaxkoe ypaBHEHUE OIMCHIBAET DICKTPOMEXAHUYECKYIO XapakTepucTuky MIIT?
13. Hamumute ypaBHeHHE XECTKOCTH. UTO reOMETpUYECKH 03HAYAET KECTKOCTh XapaKTEPUCTHKHU?
14. Kax MeHseTCsl CKOpOCTh BpAIlleHUs Bajla IBUraTeNs IPU YMEHBIIECHUH HAIPSDKEHUS TIUTAIOMIEeH ceTn?
15. B kaxoii 30He H3MEHEHNE MUTAIOIIEr0 HAPsDKEHHUS [TO3BOJIAET PEryIMpOBaTh CKOPOCTh Bpauienus Bana JI1T?:
16. 3a cuér uero peanuzyercs peryauposanue ckopoct AIIT MarHUTHEIM TOTOKOM?
17. Ilpm perymupoBanuu ckopoctd JIIT MarHUTHEIM ITOTOKOM, 3JIEKTPOMAarHUTHBIH MOMEHT JABHUTrarens OyJeT yMEHBIIAThCs, a
MOIIHOCTB ?
18. Ilpm xaxom crocobe perymupoBanust ckopoct JIIT MOIHOCTE yMEHBIIAETCS MPONOPIHUOHATIBHO YMEHBIICHHIO CKOPOCTH
BpaLICHUSI ©?
19.Iloyemy He noIycKaeTcsi yMEeHbIIEHHE MarHUTHOTO TIOTOKa B 2-3 paza?
20. HazoBute pexxnMbl paboThl MAIIUH IIOCTOSTHHOTO TOKA.
JlaGoparopHasn pa6ora 3. (YK-2-31. YK-2-32, YK-2-V1, YK-4-V1, OIIK-3-B1).
1.YcrpoticTBo craTopa u potopa A/l M IPUHIMII €r0 paboTHI.
2. YacroTa BpamieHuss MarHUTHOTO HOJISL ¥ CIIOco0b! e€ perynuposanus. Kak Biuser na He€ yactoTa cetn?
3. Uro nazpBaercst ckonbxeHneM AJl? IlosicHUTH cooTBeTCTBYIONIYIO (hopMyTy. O6IacTh N3MEHEHUS CKOJBKEHHsI aCHHXPOHHOM
MaIIHHBI:
a) B IBUraTeIbHOM PEXHME;
0) B pe’KUMe 3JIEKTPOMArHUTHOTO TOPMOKEHUS;
B) TEHEPAaTOPHOM PEXKUME.
4. IloueMy B MOMEHT ITyCKa TOK B JBUTaTelIe BO MHOTO pa3 Ooiblile HOMUHaNbHOTro? Kakue HexenaTeIbHbIE SIBICHNS BO3HUKAIOT B
CeTH IIpu
MIPOTEKAHUH 110 Hel OOJBIINX ITyCKOBBIX TOKOB?
5. TlpoanammsupoBath kpuByro n(M) u mosicuuts mnporecc mycka AJl. Ykasare Ha TpaduKe KPHUTHUECKUH, ITyCKOBOH M
HOMHHAQJIbHBIA MOMCHTHI.
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6. Ilng xakux Leneil B aCHHXPOHHOM 3JIEKTPOIBHUraTeie ¢ JABOHHON Oennubeil KIETKOM HapyKHYIO KIETKY BBINOJIHSIOT U3
CTEpIKHEH ¢ MaJIOi IIIOLIaAbI0 TOTIEPEYHOTO ceueHHs?
7. TloscHUTH crOCOO YMEHBILIEHHUs ITyCKOBOTO TOKa JABHTATENsl MPU MEPEKIIOYEHHH OOMOTOK CTaTopa C «TPEyrolbHHKa» Ha
«3Be3my». [Ipenmyecta 3Toro croco6a, yauThIBas H3MEHEHHS TOKA, MOLITHOCTH M MOMEHTA.
8. Kak ucrois3yloTcest akTHBHBIC U pEaKTHBHBIE COIPOTHBIICHHMS JUISl YIIyqIIeHHs ITyCKOBOTO PEXXMMa JIBUTaTeIs?
9. JIyist KakuXx mesei y aCHHXPOHHOTO IBUTATeNIs IPUMEHSIOT POTOp ¢ TTyOOKUMH razamu?
10. Kak Bnusier ckonbxenue Ha 9J]C u yacToTy ToKa, oTepu poropa’?
11. Kak onpenenuts NOoTepH B CTAJIU IPU U3BECTHBIX: Py, P, ny?
12. KaxoB ¢u3n4ecKuii CMBICI 3JIEKTPHUECKOT0 SKBUBAJICHTa MEXaHUYECKOW HArpy3Ku?
13. Cpasuure Tok X.X. A/l u TpanchopmaTopa 0IMHAKOBONH MOIIIHOCTH.
14. TlosicauTts npouecc Harpy3ku A/l mo ero CJIC .
15. Kakue npeuMyIiecTBa THPHCTOPHOTO MHIYKIIMOHHO — JUHAMUYECKOT0  TopMoxeHus AJl.
16. KoopauHaTel XapakTepHBIX TOUEK MEXaHUYECKOH XapakTepucTuku AJl.
17. Onpenenure CHUHXPOHHYIO U HOMUHAIbHYIO YyacTOThl BpameHus AJl tuna 4A180L8Y3 npu s,=2,5%.
18. Ompenenure yactory Toka poropa AJl o ycnosusam I1.17.
19. INouemy B cyMMapHBIX HOTEPSIX HE yINTHIBAEM MarHUTHBIE ITOTEPH poTopa’?
20. Kak usmeHntcst M ., M TOK /; IpH IEPEKIIIOUEHUH 0OMOTOK cTatopac AHa Y ?
21. IlpunnunuanbHas 3JeKTpHUYecKas cxema CTeHaa uccnenoBanus A/l
22. IIpuBeauTe paboune XapaKTEePUCTUKH ACHHXPOHHOTO IBUTATENS C K.3. POTOPOM.
23. IlpuBeanTe peryInpoBOYHBIE MEXaHHIECKHIE XapaKTePUCTHKNA aCHHXPOHHOTO JIBUTATEIs.
24.YcTpoicTBO M Ha3HAYEHUE CETLCHHOB.
25. Kak moJyuuTs ImycKOBOH MOMEHT B 0JJHO(a3HOM IBHTaTENE?
26.Kaxkas BenuunHa ckoibxeHus: AJl Ipy TOPMOXKEHUM IPOTUBOBKIIIOYEHHEM ?
27.Kak onpenenuTsb 3IeKTPOMarHUTHY0 MOIIHOCTE A/l ?
28.Ucnons3ys CJIC acMHHXpOHHOTO IBUraTelsl, 00BACHHUTE MPOLECC HATPY3KH H CaMOPETyJIUPOBAHUS.
29.IloueMy mpu YacTOTHOM DETYJIMPOBAHWUHM YACTOTHI BpamieHHsS AJl OJHOBPEMEHHO C YacTOTOH TOKAa HEOOXOOMMO H3MEHSTHb
HanpspkeHue?
30. 3aK0oH MOJHOTO TOKA JiJIsi MarHUTHOU 1ieru AJ].
31 Kaxk obecrieunts HOMHHAIIBHBIE TTApaMeTPHI pexnuma padbotsr AJ1?
32. Ha xakom yuactke marautHo# enu AJ] ero MJIC Han6Gosbas?
33. Kakwue ObIBatoT THITEI 0OMOTOK cratopa AJl?
34. Kakue mapameTpsl HEOOXOIUMBI IS IIOCTPOSHHS Pa3BEPHYTOM cXeMbl TPEX(Pa3HOH ABYXCIOHHON 0OMOTKH cTatopa?
35.Kakoe BrnustHue 06MoTouHOTO Kodddumenta va 3/IC craropa?
36.Kak ompenensercs mar 0OMOTKH cTaTtopa?
37.Kak 3amututh Al OT aBapUHHBIX PEKUMOB pabOTHI?
38. Yro ompeznensieT MarHUTHas Xapakrepuctuka AJl?
39. Kak MOKHO yBENTUUUTH KpUTHYECKOE CKOJIbkeHne Al ¢ K.3. poropom?
40. Kak nepexoanTh U3 JBUTaTEILHOTO PeXKUMa B TOPMO3HBIE PEXKUMBI paboTer AJ[?
41. Kakwue 3nauenus cosf u KII/I npu X0JI0CTOM X0/i¢ aCHHXPOHHOTO JIBUraTelisi?
42. Kak onpezensercs: BeIMYMHA MOMEHTA Harpy3ku A/l ONbITHBIM IyTeM?
43. Ompenenuts MOMEHT Harpy3ku ans AJl ¢ macmoptHeiMH maHHbIMH [1.17 mpum wacrore Bpamenuss 720 oO/mMuH. (cyuras
MEXaHNUUYECKYIO XapaKTePUCTUKY Ha JJAHHOM yJacTKe JIMHEIHOMN).
44. Kakwue yciioBusi HEOOXOAUMBI ISl TOJYYEHHSI B PACTOYKE CTaTOPa KPYTOBOTO BPAIAIOIIETOCS MATHUTHOTO MO ?
45. Iouemy peryaupoBaHUE YaCTOTHI BPALCHHS H3MEHEHHEM CKOIBKEHHS OCYIIECTBIISIETCS IPH HOCTOSHHOM MOMEHTE Harpy3ku?
46. Kax u3MeHUTCs yacToTa TOKa pPOTOpa NPH YBEIUYEHUH HArpy3Ku?
JlaGoparopuasi padora 4. (YK-2-31,YK-2-32, VK-2-V1,VK-4-31, YK-4-32 YK-4-V¥1, OIIK-3-31, OIIK-3-Y1, OIIK-3-B1).
1. Koncrpykrusabie ocobennoctu CJI.
2. Mpunnun aeiicreus CI.
3. OcobenHoctu mycka u peryauposanust CJI.
4. Kak Bimusier Tok Bo30yxnenust CJI Ha cosg.
5. Kak 3aBucur anexrpomarautasiii Moment CJ1 ot yria 6?
6. IlpuBenute cxembl Bo30yxaenus C/1.
7. B uém otnmumne Cl 0T CHHXpOHHOTO KOMIIEHcaTopa?
8. ITotepu snepruu B C/1.
9. SIBneHue peakyu sSKOpsi.
10. CriocoOBI TOBBIIIEHUS COSY B TEKTPUUECKUX CETAX.
11. Korcrpykrusasle otianaust C/1 ¢ HESIBHOIOIIOCHBIM HHAYKTOPOM 0T A/l ¢ (ha3HBEIM pOTOPOM.
12. Bexropnsle quarpammel CJ1.
13. ®uznueckuii cMbICH K03 QUIMEHTa MOIITHOCTH U CHOCOOBI €TI0 ITOBBIIIEHHSI.
14. ITouemy C/1 Hy>k1aeTcst B ClieNUaIBHBIX CIIOCO0aX MyCKa.
15. IlpeumymectBa u Hepoctatku C/I mo cpaBHeHuto ¢ A/l
16. Cnioco6s1 perynupoBanus ckopoctu C/I.
17. Otnu4ne yrioBeIX XapaKTEPUCTHK SBHO U HESIBHONOMOCHBIX CJI.
18. TlosicuuTe nporuece Harpy3ku U camoperynupoBanus CJI ¢ momomisio ero CJIC
19. YUem onpenenserca momuocts CJ1?
20. Yem onpenensercs yroin 6,,? Ero gpusnueckuii cmpic?
21. llpuBeanTe NPUHIMIHAIBHYIO JIEKTPHUSCKYIO CXEMY BKIIIOUCHUSI CHHXPOHHOTO JIBHTATENS B paboTy.

IIpumep 3axaHus 1/ BBIIOJHEHHUs KYypPCOBOii paGoThl

Tema: «Pacuér u Bb1Oop cunoBoit yactu ADIIy.




1 Beioop AIIT HB
o 3aaHHBIM 3HaYEHUSIM MOMEHTOB M BpEMEHH U C Y4E€TOM M3MEHEHHS Harpys3KH, II0Ka3aHHOW Ha 3aJJaHHOIl AuarpammMe
HOCTPOUTH BPEMEHHYIO IHarpaMMy MOMEHTOB JUISl 33laHHOT0 MexaHu3Ma. OnpesenTb, Kakue MOMEHTHI Ha IaHHOW i1arpamMmme
SBJISIOTCS HE M3MEHSIOIIUMUCS 33 COOTBETCTBYIOLINE IIPOMEKYTKU BPEMEHH, @ KAKHE MEHSIOT CBOE 3HAUCHHE.

OnpenennTs TPOIOIDKUTENFHOCTS BKIIOUEHHS 110 (opmyie (1) 1 o pe3ynbTaTy yKa3aTh pexXuM paboTEl, HAaIpuMep, S;.

MB=Y 00y 0 (1)

yukta

OnpenenuTs SKBUBAICHTHBI MOMEHT 110 (hopmye (2).

M?KB: Z(Mz" *t;) H*M; (2)

2l +0* Dl

rae M;, HM - MOMEHT B OnpeneeHHbIi IPOMEXKYTOK BPEMEHH,; t;,C - IPOIODKUTENLHOCTD JAHHOTO MPOMEXKYTKA BPEMEHH; Ltjyq, € -
CYMMapHO€ BpeMs paboThl JBHIaTeNs; Xty C - CyMMapHOe BpeMs May3 B paboTe; o - KOI(QOMIUMEHT, YYHTHIBAIOIIMH
MPOJOIKUTENBHOCT BKIIFOUEHHS IBUTATENS.

KoaddurmenT ,, BeiOupaercs n3 TaOIHIB 1.

Tabmuia 1

11B 15 25 40 60 75

Haiitn HE0OX0AMMYIO 3KBHBAJCHTHYIO MOIIHOCTH B BT, MCXOIs W3 3HaU€HHMH SKBHBAJIECHTHOTO MOMEHTA M 33JaHHOH

CKOPOCTH BpAIIECHHUS SKOPS Ny, 10 hopmyie (3).

30, Br ®3)

HckoMyr0 HOMIUHAJIBHYEO MOIITHOCTE JIBUTATEN B KBT PUHSATH, ¢ y4éToM K03 (UIIMEHTOB 3araca, paBHOH (hopmyia (4):
Puon=(1,1 - 1,3)-P5 kBt @)

Onpeanenuts cnocob coenunenus OS5 u OB u 0To0pa3uTh ero rpaduuecKu.

Hcnonek3yst HCTOYHUK MHQOpPMAIIHAH, CChUIKA HA KOTOPBIN 00s3aTelIbHA, BBIOPATh AJICKTPOIBUTATEIb MOCTOSTHHOTO TOKA H
0003HAYUTh €r0 OCHOBHBIC TEXHHYECKHE XapaKTEPUCTHKU (TUI, HOMHHAIBHYIO MOLIHOCTh Py, kBT, HOMHHaIbHYIO CKOpPOCTH
BPALIEHHUS N0y, 00/MHH, MAKCUMAIIBHYIO CKOPOCTb BPAIUCHHUS N, OO/MMH; CONPOTHBICHHE OOMOTKH sAKOps R,, A 1 00MOTKH
BO30YXIeHUS R;, A; HOMUHAIBHBIN TOK nBUrarend L, A; Hanpspkeraue U,B, KI1/1, %,).

[ocie BBIOOpa JBHraTeNs M OINPEICICHUS BCEX €r0 HOMHHAIBHBIX JAHHBIX HEOOXOIMMO MOCTPOHUTH ECTECTBEHHYIO
MEXaHHYECKYI0 XapaKTEepUCTHKY BBIOpaHHOTro JBuratens (mpsimast 1 Ha puc.2).

Tak Kak OHa IPSAMOJIMHEHHA, TO 1A e€ OCTPOSHHUS JOCTATOUHO HATH ABE TOUKH C KOOPAUHATAMHU {Myoy: Nyor} M {Mipin:

Nypax } » UCHONB3YS GOpMYIE (5 — 8).

-1
o, =T CCK (%)
o =
P
M, =P Hu (6)
mn R
=l max cex’! @)

a)max
30




M — PHo.w - Hm (8)

min ’

max

n,
00/MHH 1

nl'[].«"l.‘i

ny

“'JUH

o
|

M; Mmin M, M, My M. M, Hm

Puc.2 - EcrecTBeHHas U UCKYCCTBEHHbIE MeXxaHW4ecKue xapakrepuctuku AI1T

Jnst ompenenenust TpeOyeMol 30HHOCTH PETYIHPOBAHUS HEOOXOIMMO MPOBECTH MNPSIMYIO, COOTBETCTBYIOIIYIO 3aJaHHOM
CKOPOCTH BpallleHus Bayia ABUraTens (mpsiMast 4 Ha puc.2), ¥ OTMETHTh Ha HEll 3alaHHbIEC B YCIOBUM MOMEHTHI. 3aTeM He0OX0AnMO
BEIOpaTh W OOOCHOBaThH CIIOCOOBI PETYIMPOBAHMS CKOPOCTH BpAICHWs Bajla JBHTraTelsl. B IepBoil 30HE peryIuMpoBaHUS,

XapaKTEPUCTHKH, NIPY YMEHBIIECHHH HANPSDKEHUs Ha SIKOpE, COXPAHSIOT CBOIO JKECTKOCTb, T.K. coriaacHo ¢opmyie (9) ckopocTh

XOJIOCTOTO XOMIa Ng IPH 3TOM CHHKAETCS, a PUpaIieHre ckopocTd A n 0cTaéTest HeM3MEHHBIM.

n=ny- A n,o06/Mum
Wnu

U, ZIRM,  o6/muH )

n= 2
c® cd

rae: U,,B — HanpspkeHne Ha sikope; ¢ — Oe3pa3MepHBbIil KOHCTPYKTUBHBIN kodddunnent; O, Bed — cymmapHbIii MarHUTHBII
MOTOK MaIluHel; R, , OM — cyMMapHOe COIPOTHUBIIEHHE IienH SKopst; My, HM — MoMmeHT Ha Bamy. CieoBaTenbHO, A1 HOCTPOCHHS
HCKYCCTBEHHBIX XapaKTepPUCTUK B ITOM CiIydae [OCTAaTOYHO depe3 TpeOyeMble TOYKM IPOBECTH INpsIMBIE, IapaulelbHbBIe
€CTeCTBEHHOH (TIpsiMble 2a, 26 u 2B Ha puc. 2). Bo BTOpoii 30He peryaupoBaHHe OCYIIECTBISICTCS 3a CYET OCIA0ICHUSI MATHUTHOTO

MOTOKa, CO3/1aBaeMoro oOMOTKoW Bo30yxnaeHus. T.k. cornmacHo ¢opmyne 1.9 U CKOpPOCTh XOJIOCTOTO XOna Ny, M HpHUpalieHHe

ckopocth  An TpE 3TOM YBENHMUHBAIOTCA, TO JKECTKOCTh MCKYCCTBEHHBIX XapaKTEPHCTHK TagaeT. XapaKTepHCTHKH
MIPSIMOJIMHEIHEL, HO HE MAapaJUIeNIbHBI €CTECTBEHHON XapaKTepucTHKe. [ TocTpoeH:s: UCKYCCTBEHHOH XapaKTEPUCTUKH BO BTOPOM
30He (mpsmMas 3 Ha puc.2), yuuTbiBas, yTo P paBHa const 0 Bceil XapakTepUCTUKE, BHaYalle HYKHO OINPENCIUTh ero 3Ha4YeHue Mo

(dhopmyiie (10), ucronb3yst COOTBETCTBYIONINE KOOPAMHATEL.

Prop, B (10)
30
3aTeM, 3a/laBas IMMPOU3BOJIBHOC, HO OJnM3Koe K HYJI1O, 3HaYCHUE MOMCHTA, HalTH erie OIHY TOYKY C KOOpJAWHAaTaMHu

{M';n' }, PaCCIUTAB 3HAUECHHE CKOPOCTH TI0 hopmyre (11).
n/=30'P' , 00/MuH (11)
M-
2. Bb10op THPUCTOPHOTO Npeodpa3zoBaTes
Hcnonp3oBanue tupucTopHoro npeodpaszosarens (TII) sBisieTcss oJHUM M3 CaMBIX COBPEMEHHBIX CHOCOOOB CO3TaHMS

OBICTPOJEHCTBYIOIIETO PEryIMPYEMOTr0 JEKTPOIPHBO/A IOCTOSHHOTO TOKA.




PeBepcuBHbIM THpHUCTOPHBIM mpeoOpazosatereM (PTII) naseiBaeTcst mpeobpasoBarelib, 4Yepe3 KOTOPBIE TOK MOKET
npoTeKkats B 000onx HampaBlieHUsX. [I0CKONBKY THPHCTOPHI IPOMYCKAIOT TOK TOJIBKO B OJHOM HAINlpaBICHUH, TO JUIL M3MEHEHHS
HAaIpaBJICHUs] TOKAa Harpy3kd HEOOXOAMMO HCIIOJb30BAaTh JBE I'PYMIbI BEHTHJIEH, Kakaas M3 KOTOPBIX HPOBOJMUT TOK B CBOEM
HaIpaBJICHUH. DTH IPYMIbI BEHTHJICH Yallie Bcero coouparorest o tpex¢asHoit MOCToBOU win Tpex(dasHoii HyJeBOi cxeMme.

Jina ymnpasnennst TII B HacTosimee BpeMsi IPUMEHSIOT TJIaBHBIM 00pa3oM Oe3MHEPUMOHHBIE CHCTEMBI HMITYIbCHO-
¢dazoBoro ympasnenust (CUDY) ¢ nwiooOpasHbIM WM CHHYCOMIAJbHBIM OMOPHBIM  HAmpsDKEHHEM. J[OCTOMHCTBOM
CHHYCOHUIAJIbHOU (POPMBI OIIOPHOTO HAIPSIKEHHUS SIBISIETCS JTIMHEHHOCTh pe3yabTupyrolei xapakrepuctuk TII. Oqnako anamna3zox
perynupoBamms yroa 4 cocraBmser Memee 180°, M COXpaHeHHE CTPOro CHHYCOMIANBHONH (JOPMBI ONOPHOTO HAIPSIKCHIS
TIPEACTABIISICT 3HAYUTEIbHBIE TPy AHOCTH. [ToaToMy wame B TII mprmeHsieTcs nunoodpa3HOe OIIOPHOE HAPSDKCHUE.

Jns Beibopa TII HeoOxomuMo 3HATH 3HA4YEHHMS TOKA M HANpsDKEHHS B LEMU SKOPS U B ILEMHM BO30YXKICHHS

IJIEKTPOIBUT ATEIIS.
PaccunTats TOK B nenu sxops o gopmyie (12)

L n A (12
”_77‘T

HoM

PaccunTarh TOK B Ienu 0OMOTKH Bo30yxaeHus o gpopmyie (13)

I - % A (13)
OB
B nemns sxopsa noxduparotr PTII, T.x. B mpolecce peryaupoBaHus HEOOXOANMO MEHSTh HallpaBjeHUE BpAIlECHHs Baja, B
1enb 0OMOTKH BO30yKAeHUs — HepeBepcuBHbIi TI1.
Crenyer UMeTh B BHJY, UTO B HEKOTOPBIX CIIyJasiX THPHUCTOPHBII arperaT MoXeT BKIIIOYaTh B cedst 00a mpeobpas3oBarels.

ITo xaTtanoram W3BECTHBIX (GUPM-TIpoM3BOAHMTENCH (CChUIKA HAa HCTOYHUK MH(DOpMamu obs3aTtenpHa) BeIOpaTh PTII,

ucxos u3 ycnosuii (popmyist (14), (15), u nepesepcusHbiii TIT — u3 ycnoswuii (Gopmyist (16), (17):

Iy >1, (14)
Uy >U, o 15)
Iy >1, (16)
U,y > U, 17)

ApryMeHTHpOBaTh CBOH BBIOOpP, OTOOPA3UTH, 110 BO3MOXHOCTH, BHEIIHUIT BU BEIOpaHHEIX TII, 0003HAUNTE UX OCHOBHBIE
TEXHUYECKUE XapaKTEPHUCTUKU U (QYHKINOHATIbHBIE BO3MOKHOCTH.

Vka3aTh, KakHe 3aJja4i YIIPaBISHUs JIEKTPOABUTATENIEM PEANU3YIOT JaHHbIE THPUCTOPHBIE IPe0Opa3oBaTeNu.

IMpusectu cxemsr moxodeHus TI1 kK 0OMOTKAM 3IIEKTPOBUTATEIS, ONMCATh OCOOEHHOCTH PabOTHI JAHHBIX CXEM.

3 Bb100op aCHHXPOHHOI0 JBUraTeJIsA

Jns BbiOOpa JBUTaTeNst ¢ MOIIHOCTBIO, COOTBETCTBYIOIICH 3a4aHHON Harpyske, BO3MOXHO HCIIOJIb30BaTh HECKOJIBKO
MeTO0B. B aHHOM ciydae mpejiaraercs UCIoIb30BaTh METO/ YKBUBAJICHTHBIX MOMEHTOB.

Ilo 3amaHHBIM 3HAYCHUSM MOMEHTOB U BPEMEHM U C y4eTOM HU3MCHEHMsA Harpy3KW, IOKa3aHHOW Ha 3aJaHHOU
JuarpaMMe TOCTPOHMTh BPEMEHHYIO AHarpaMMy MOMEHTOB JUISl 3a[JaHHOTo MexaHu3Mma. OnpenenuTs, Kakue MOMEHTHI Ha JaHHOM
JarpaMMe SIBJIIOTCS HE U3MEHSIOLIMMUCA 32 COOTBETCTBYIOILUE IPOMEKYTKH BPEMEHH, 8 KAKHE MEHAIOT CBOE 3HAUCHHUE.

OmnpenennTs TPOIOIDKUTENFHOCTS BKITIOYEeHHS 110 (opmyie (18) u o pe3ynpTaTy yka3aTh pexxuM padoThl, HalpUMep, S.

[1B= _ ; 18
M*IOO% ( )

yukia

rae: Lty , € — cyMma pabounx BpeMeH; Ty, C — BPEMS IUKIA pabOTH MEXaHU3MA.
OmnpenenuTh SKBUBAJICHTHBIH MOMeHT 110 Gopmyie (19).




M3KB: Z(Mzi *tl)

PIRET AP I

rae M;, HM - MOMEHT B ONpeNENIEHHbINA TPOMEKYTOK BPEMEHH; t;, € - IPOIOIDKUTENBHOCTL JAHHOTO MPOMEKYTKA BPEMEHH; Xtp.6, €

H*u, (19)

- CyMMapHOE BpeMs paOOTBlI JABHTAaTeNs; Xtny;, C - CYMMapHOE BpeMs may3 B paboTe; ¢ - KOIDQUIMEHT, Y4UTHIBAIONIMH
MPOJOIKUTENBHOCT BKIIFOUEHUS IBUTATES.

Kos¢pdumment ¢ HyxHO BHIOpaTh U3 TaOIHIBI 2.

Tabimura 2
I1B 15 25 40 60 75
o 0,2 0,4 0,6 0,8 0,9

Haiiti He00X01MMYI0 SKBHBAJICHTHYIO MOILIHOCTh B BT, CX0/14 U3 3KBUBAJIEHTHOTO MOMEHTA U 33JaHHOH CKOPOCTH

BpaIIeHHs SIKOpst N, 110 hopmyite (20)

P=_ x-n,Br (20)

M')
30

OmnpenennTs 3alaHHOE CKOJIBXKEHHE, HCTIONB3Ys hopMyiry (21)

s =T 4000, 1)

3a0
n

rae: ny 00/MHUH — CHHXPOHHAs CKOPOCTb; 115,00/MHH — 3a/IaHHasi CKOPOCTh BPAIIIEHUs POTOPA.
VckoMyr0 HOMHUHAJIBHYIO MOLIHOCTh ABUraTeNs B KBT BEIYHCIUTE ¢ y48TOM K03 GHIeHToB 3amnaca no gopmyie (22)

P,ou=(1,1-1,3)P, kBt 22)

W3 momydyeHHOro MHTepBana MOMHOCTeH (pe3ynpraT u3 (GopMynsl (22) U CHHXPOHHOH CKOPOCTH n; 0O/MHH BBIOpaTh
AJIEKTPOJIBUTATEIb IIEPEMEHHOTO TOKA, YKa3aTh €ro OCHOBHBIC TEXHUUYECKUE XapaKTEePHCTHKA W ITyCKOBBIE cBoiictBa (Tmm AJIK,

PuowKBT; m ,00/Mun wim ny 06/mun; U,B; KIIJ, %; cosg; S ,%; S, %; m ; m ;m;i,). Ccbuika Ha HCTOYHMK HHpOPMALMK
HOM K H n m k

o0s3aTernbHa.
OxapakTepH30BaTh BEIOPAHHBIN AIIEKTPOBHIATEIb.
T[T0CTPOHTD ECTECTBEHHYIO XapAKTEPHCTHKY (CM. PHC. 3), HCTIONB3ys opmyis 24 -28: !

OM

, (23)
ML — 2anx
S, 8
s S,

rae: M;, Hm — Texymmii MoMeHT Ha Bairy ABurartens; My, , HM — MakcuManbpHbIN (KpUTHYECKUIT) MOMEHT, pa3BUBAEMBIH TaHHBIM
JIBUTATENEM; S;, Yo — CKOJIBKEHHE, COOTBETCTBYIOICE TEKYIIIEMY MOMEHTY; Sy, Yo — KPUTUYECKOE CKOJIbKEHHE.

M =m M, . Hm 24
= P Hu (25)
o = T som et (26)
o 30
M, ., =m, M . Hu 27
M,=m,-M,, ,Hu (28)

rae: M,HM — myckoBoit MomeHT BbIOpaHHOTO ABUTATeNs; My, ;on,HM — MakcHManbHO NOMYCTUMBIH HpH 3aIlycKe IBHTATENS
MOMEHT (OH MOXXET OBbITh paB€H HOMHHAJIbHOMY, HO BCErJa MEHbIIE KPUTUYECKOr0); Mp..,HM - KputHueckuié MOMEHT wuiu
MaKCHUMaJIbHbIF MOMEHT, pa3BUBAEMbIN JBUTATEIIEM.
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Puc. 2. EcrecTBeHHas MexaHUUeCcKas XxapakTepucTuka AJl
! Jlmst mocTpoeH s XapakTepucTHKH B rakere MahtLab nenecooGpasso samennts B popmyrne 2.6 M; Ha f(x),
as; Ha X.

Jlnst onpenenenus TpeOyeMoi 30HHOCTH PEryJIMPOBAHHs, BHIHECTH B OObIIeM MacmTabe pabodyio 4acTh €CTECTBEHHOM
XapaKTepUCTHKN Ha OTIENbHBI rpaduk (mpsmas 1 Ha puc. 2.3), 3aTeM INPOBECTH INPSIMYIO, COOTBETCTBYIOUIYIO 33JaHHOMY
CKOJIBXKEHHMIO (IIpsiMasi 5), Ha KOTOPOi OTMETHTH 3aJJaHHEIE B YCIIOBUY MOMEHTEL.

Jlns TOCTPOEHHUsS HMCKYCCTBEHHBIX XapaKTEPUCTHK HEOOXOIMMO uepe3 IOJMyYeHHbIE Ha NPSMOMl 5 TOYKM NPOBECTH
HpsIMble, MapajulelibHbIe €CTECTBEHHON XapaKTepHCTHKE. B 3aBHCHMMOCTH OT TOro, Kak OyAyT pacloJOKEeHbl HCKYCCTBEHHbBIC
XapaKTePUCTUKM Ha rpaduKe, ONpPENEINTh 30HHOCTh DEryJIMpOBaHMA M BbIOpAaTh CIIOCOO pEryIMPOBaHUS CKOPOCTH
3NIEKTPOABHUTaTeNsl, Hanboee 1eecooOpasHbId B JaHHOM Cilydae.
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Puc. 3 EcrecTBeHHas U HCKyCCTBEHHBIC MeXaHUYecKue xapakTepuctuku AJIK
Paboune 4acTé MCKYCCTBEHHBIX XapaKTEPHCTHK — IMPSIMOJIMHEHHBI, T.K. YaCTOTHOE PETyIMPOBaHUE, HE 3aBHCUMO OT
crioco0a peryaupoBaHys, II03BOJISIET COXPAHUTD JKECTKOCTH pabodell YaCTH HCKYCCTBCHHBIX MEXaHNIECKHUX XapaKTEePHUCTHK.
Jlnst BEIOOpa crioco6a perympoBaHus BO BTOPOH 30HE HEOOXOIMMO ONPEASNIUTh BEIMINHY IIPEBBIICHNS HAIPSDKSHHUS Ha
HCKYCCTBEHHOM XapaKTEpHCTHKE, COOTBETCTBYIOLIEH MaKCHMAIbHOMY MOMEHTY.
Y4uThiBas, 4TO OTHOIIEHUS! aMILUTUTY] M YacTOT Ha Pa3HbIX XapaKTEPUCTHKAX MPHOIM3UTEIBHO PABHBI, BOCTIOIb3YEMCS

otHoIenueM (popmyia (29)
Umax = UHOM ;}nax ? B (29)’
HOM
rae: Up,y, B— MakcumanbHas TpeOyemast ammutyaa Hanpsokenus; Uy, B — HOMuHanbpHOE 3HaueHNe HaNpsDKeHUs MUTAKoIel ceT;
finax, I Il —MaKCHMaJibHasl BEIXOHAs 4acToTa; f,, , ['ll — yacToTa nmuTaroiei ceTu.

OmnpenensieM, yIOBIETBOPSIETCS JIU YCIOBUE

U v on < 1,005U

B 3aBucuMocTu OT BBINOJIHEHHS JAHHOTO YCJIOBHS BBIOMpPAETCs COOTBETCTBYIOLIMH 3aKOH YaCTOTHOTO PETYIHUPOBAHUS

WJIH, IPYTUMH CIIOBaMH, BEIOUPACTCSl COOTHOIICHHE MEX/Ty aMILTUTYIOW ¥ YaCTOTOW BBIXOJHOTO HAIPSIKCHUSI.
4. Bp10op yacToTHOrO0 nNpeodpasoBareJisi
IIpu Be1OOpe [TY HEOOXOMMMO YYHTHIBATH MOIIHOCTH JBHTATENs, a TAK)KE MAKCHMAIBHYH U MUHHMAJIbHYIO 4acTOTHI
BpAIlCHHUsT POTOPA IJIsi BBIOPAHHOTO CII0c00a peryInpoBaHus.

MOIIHOCTh YacTOTHOTO mpeoOpa3oBarensi MODKHA OBITh paBHAa WM OOJbIIE MOIIHOCTH O3JICKTPOABUTATENS, a
HalnpspKEHHE YaCTOTHOTO IpeoOpa3oBaTesisi OHKHO COOTBETCTBOBATh HOMUHATIBHOMY HAIPSKEHUIO 3JIEKTPOABUTATENS.

Jlns ompeneneHus MaKCUMAalIbHOM 4acTOTHI, KOTOPYIO OJDKEH O0EeCHeuuTh Ha BBIXOJE YacCTOTHBIM MpeoOpa3oBaTelnb,
HEOOXOAMMO ONpENEIUTh BO CKOJBKO pa3 H3MEHHUTCS CKOPOCTh JJiI MaKCHMalbHOI'O MOMEHTa HCKYCCTBEHHOM
XapaKTepUCTUKHU 110 CPABHEHUIO CO CKOPOCTHIO JJISl TAKOTO )K€ MOMEHTA HAa €CTECTBEHHOH.

ITo popmyne (30) ciemyeT onpenenuT CKOPOCTh BPAIICHHS POTOPA dIICKTPOIBUTATEIIS:

Ny eem. = (1 - S2) N 00/MHuH 30)

Hom

rie S, - BEIMYMHA CKOJBKCHHS (OTH. ed.) Ha eCTECTBEHHOH XapaKTepUCTUKE, COOTBETCTBYIOIIAs 3HAUYCHHIO

MaKCUMAJIbHOT'O MOMCHTA I 3aZ[aHHOﬁ CKOPOCTH Ha PICKyCCTBeHHOﬁ XapaKTECPUCTUKE.
COOTBGTCTBGHHO, IIpU CKOJIbXKCHUU Sz , CKOpOCTb pOTOpa paBHa

3 cm.

ITo ¢opmyne (31) BHUMCINTH, BO CKOJBKO pa3 yYBEJIHMYHJIACh CKOPOCTh pPOTOpA ISl HMCKYCCTBEHHOM




XapaKTePUCTHKH:

n, (€2))
n, ecm.
TaK KakK CKOpOCTL BpaH_[eHI/ISI pOTOpa HpﬂMO HpOHOpHI/IOHaJILHa qacToTe HI/ITaIOH_[eﬁ CCTHU, TO BBIYUCIIHTH, KaK
YBEIHYIIIACH YACTOTA MUTAIOIIECH CETH, MOXKHO, BOCIIONIB30BABIIUCE (hopMyIIoii (32):
’
S = S kT (32)

Ecmu NOJIydCHHast 4acToTa HE YAOBJICTBOPSACT YCIOBUIO f’g70 Fu, TO NOTECpU Ha HaMarHu4uBaHUE CTATOpa 6yIIyT

k=

3HAYUTETBHO COKPAILATh CPOK CITy>KOBI IBUTATEIS.
Jlis onpeneneHuss MUHUMaIbHOH 4acTOThI, KOTOPYIO JOJDKEH 00eCIIeYuTh Ha BBIXOJE YaCTOTHBIN mpeoGpa3oBarelsb,

HeO6X0,Z[I/IMO ONPEACIIMTE BO CKOJIBKO pa3 U3MEHUTCA CKOPOCTh AJI1 MUHHUMAJIBHOI'O MOMEHTAa HCKyCCTBeHHOﬁ XapaKTECPUCTUKHU I10
CpPaBHCHHIO CO CKOPOCTBIO IJI TAKOIr'o K€ MOMCHTA Ha €CTECTBEHHOI (Ha €CTECTBEHHOM XapaKTEpUCTUKE ABUTATCIIb pa60TaeT npu

YacTOTE MUTAIOIIEH ceTH, paBHOI S0 ).
BrruucauTh, BO CKOJIBKO pa3 yMEHbUIUIACh CKOPOCTh POTOPA JJISi UCKYCCTBEHHON XapaKTEPUCTUKU:

P (33)
n,
Brruncnuts, Kak yMEHbIIMIACH YACTOTA IUTarouIel cetu (popmyna 2.16):
"_Jew ,Tu (34)
==

’
Eciin nonyuenHas 4acToTa He yJOBICTBOPSICT YCIOBHIO f; >2( [y, TO IIOTEPU HA HArpeB 0OMOTOK poTopa byayT

3HAYUTETBHO COKPAIATh CPOK
ITo xaramoram wu3BECTHBIX (UPM-TIPOU3BOAMTENEH BHIOPATh YACTOTHBIM MpeoOpa3oBaTeNb, HCXOMAS M3 CIETYIOLIMX

YCIIOBHH:

- MOIIHOCTB NpeoOpa3oBaTens:

P>18-P kBT (34)

HOM.08. °
- HOJ’Iy‘IeHHbIﬁ JAranasoH peryjampyemMbiX 4acToT,
- 3a/1aHHOC HAIIPSI?)KECHUEC,
- HOMHUHAJILHBIA TOK:

B-IO.M. 06. A (35)

UHOM. 6. ﬁ : 77064 "CosQ ’

nom

Vkazare (upmy-nipou3BoauTens (CChUIKAa Ha MCTOYHUK HH(pOpManuu o0s3aTesbHa), apryMEHTHPOBaTh CBOIl BBIOOD,
HPHUBECTH TEXHUYECKHE XAaPAKTEPUCTUKM BBIOPAHHOTO NpeoOpa3oBaTens 4YacTOThl. YKa3aTh CHOCOO PErylIupOBaHMS UL
MIPOEKTHPYEMOTO TIPHUBOJA.

5.Bb16op kommiaekTHOro AJII
BEIOOp KOMITIEKTHOTO aBTOMATH3MPOBAHHOTO JJEKTPOIPUBOAA, COCTOSINETO W3 ACHHXPOHHOTO JBHUTareis M

peoOpa3oBaTelsi YaCTOTHI, OCYIIECTBUTH IO JTAHHBIM, TIOJYYCHHBIM B MPEIBIYIIEM pa3iele:
- TpeOyeMasi MOIIHOCTh JBUTaTEIs;
- 4aCTOTa MMUTAIOLIETO HAPSDKEHUS;

- CHHXpPOHHasi CKOPOCTb;
- MaKCHUMalbHas 1 MUHUMAJIbHAs YaCTOTHI BPAILIEHHUs POTOpa Uit BRIOPAaHHOTO CII0c00a peryInpoBaHus;

- MOIIHOCTb TIpeoOpa3oBaTes:

P>18-P

HOM.08. ) KBt (36)
- HOHy‘{eHHBIﬁ JAUara3oH peryaupyeMbIX 4aCTOT BbIXOJHOI'O HAIIPSZKECHUSA
- 3a/1aHHOC HAIIPSI’)KECHUEC,

- HOMUHAJTGHBIN TOK:

PH(}M. 06. , A (37)
UquAc)(f. : Jg ' 77()6. +COS @

nom

- TpeOyeMbIe 3alHTHI.
Vka3zatb GupMy-IPOU3BOAUTENS (CChUIKA Ha UCTOYHUK HH(GOpPMAIMU 00s13aTeNIbHA) M TUI BBHIOPAHHOTO KOMIUICKTHOTO

ADII ¢ ykazaHueM THIIa ¥ TEXHHYECKHX AaHHbIX Bxoaamux B Hero AJIK u IIY, oroOpa3uTh BHEIIHHKA BUJ JIEKTPOJIBUTATEIS
W/MIIM 4aCTOTHOTO NpeoOpa3oBaters Win QyHKIHMOHAIBHYIO CXeMY YaCTOTHOTO IIpeoOpa3oBaTes.
AprymMeHTHpoBaTh CBOH BEIOOpP, 0003HAUNTH OCHOBHBIE TEXHUYECKHE XapaKTEPHCTHKHU AJIEKTPOIPHUBO/A, TOCTONHCTBA H
(yHKIMOHATBHBIC BO3MOKHOCTH.
6.Bb100p CHHXPOHHOTI'O ABUIATE/IS
Anroputm Bei6opa CJ] ananorudeH anropurmy Beioopa AJIK (cm.pazmen 4).
W3 momydeHHOro HMHTEpBaJa MOIIHOCTEH M 3aJaHHOW CHHXPOHHOH CKOPOCTH N; 00/MUH IO CIIPaBOYHMKY BHIOpATh
CHHXPOHHBIH 3NIEKTPO/ABUraTellb, yKa3aThb €ro OCHOBHbIE TEXHHYECKHE XapaKTEPUCTUKH U ITyCKOBBIE CBOMCTBa (CCBUIKA Ha
HCTOYHHUK MH(POPMAINH 0053aTebHA).
OxapakTepu30BaTh BEIOPAHHBIN AJIEKTPOIBUTATENb.
7 BbIOOp BEHTHJIBHOI'O IBUTaTeIs
Anroput™ Beibopa CJ] ananoruder aaroputMy Beioopa AJIK (cMm.paszen 4). OxapakTepn3oBaTh BHIOpaHHBII
IJIEKTPOABHUTaTelNb ((CChUIKA HAa UCTOYHUK MH(OPMAINN 00s13aTENIbHA).
IIpu Be16ope B/l HE0OX01MMO ONpEIETUTh THIT JATYHNKA MOJIOKEHUS] POTOpa, BEIOPATh €TI0 M OIHCATh.




TpeGoBaHus K 0()opMJIeHHIO KYPCOBOii padoThI
KypcoBas pabota opopmisiercs B cootBercTuu ¢ [J1.3.3]

5.3. OueHo4HbIe MaTepHAJIbI, HCNIOJIb3YyeMble ISl IK3aMeHa (onucaHue ONJeToB, TECTOB U T.I1.)

DK3aMeH He MPEeIyCMOTPEH

5.4. MeToauKa OLeHKH OCBOCHMS JHCIMILIMHBI

DopMoii MPOMEKYTOUHOH aTTECTALMH SIBIIETCS 3a4ET B 4 ceMecTpe U Kypcoas pabora B 5 cemectpe.

ITpomerkyTO4Has aTTeCTalHs! IPOBOAUTCS [0 PE3YJIbTATAM TEKYIEro KOHTPOIIS (BBIIOIHEHHS U 3alMTHl J1a00paTOPHbIX
paboT 00y4aromuMuUC).

OLeHKa «3a4TEHO» BBICTABILIETCS B Cllydae, €cii 00y4arolUics MMEET OLCHKY «3a4TEHO) 110 BCEM BHJIaM TEKYILEro
KOHTPOJIS.

OneHka «HE 3a4TCHO» BBICTABIICTCS B CiIydae, €CIM OOyJaloIuiics MMEeT OLCHKY «HE 3a4TeHO» IO OJHOMY BHIY
TEKYIIEro KOHTPOJIS.

KpuTepun oneHuBaHus BHINOJTHEHHS W 3aLIUTHI JJa00PaTOPHBIX padoT:

«3auTeHO»

JlaGoparopHas paGoTa BbIIIOJIHEHA; OTYET 10 paboTe 0(OPMIICH B COOTBETCTBUH NPENbBIIIEMBIM TPEOOBAHUAM; IIPH OTBETE
Ha BOIPOCHI M0 TeMe JabopaTOpHOW pabOTHl CTYIEHT JEMOHCTPUPYET 3HAHHWE OCHOBHBIX TEOPETUHECKUX IOJIOKEHUH
palboThl U YMEHUE UX NIPUMEHSTH Ha NPAKTHKE.

«He 3auTeHo»

JlaGoparopHast paboTa He BBINOJNHEHA, JUOO OTYET MO pabOTE OTCYTCTBYET HJIM €ro O(QOpPMIICHHE HE COOTBETCTBYET
MpeabSBISIEMbIM TPeOOBaHMSAM, JHOO NMPH OTBETE HA BOMNPOCHI MO TeMe JabopaTOpHOW paboTHI CTYAEHT JEMOHCTPHUPYET
HEe3HaHHE OCHOBHBIX TEOPETUYECKUX MOJI0KEHUI pabOThl 1 HEYMEHHUE UX PUMEHSATh Ha PAKTHKE.

OueHuBaHUE BHITIOJHEHNUSI M 3aIUThI KprOBOﬁ paﬁoTu

«OTIM4HO» «Xopomo» «Y/0BJIETBOPHTEILHO» «HeynoBieTBopuTEILHO»
Kypcosas pabora BemonHeHa | Kypcosas paboTa B ienom Kypcosas pabora B ocHoBHOI#1 | KypcoBast pabora He
B TIOJIHOM 00BEME; BBINOJIHEHA IPABUIIBHO, YaCTH BBINOJIHCHA; BBITIOJIHEHA, JIN00
MOSICHUTENbHAS 3aIIUCKA pacueTsl cogepkaT IosicHuTenbHas 3amucka IMosicHuTenpHas 3amucka
o opmIIeHa B IOJIHOM HETIPUHLUNNAIBHBIE OIIHOKH. | 0OpMIeHa C HEKOTOPBIMU OTCYTCTBYET MU €€
COOTBETCTBUH C INosicHuTenpHas 3amucka OTCTYIUIEHUSIMH OT odopmieHne He
MpenbABIIEMbIMU odopmiieHa B OCHOBHOM B MpebBIAEMbIX TPeOOBaHMUI; | COOTBETCTBYET
TpeOOBaHUAMMU; PaCcUETHI COOTBETCTBUH C MIPU OTBETE HA BOMIPOCHI 1O MPEbSBIIEMBIM
BEITIOJTHEHEI 0€3 OIMMO0K. MIPEbsABIIEMBIMI TeMe KypCOBOH paboThI TpebGoBaHMAM, TNOO0 IPU
IIpn oTBeTe Ha Bompockl Mo | TpeboBanmsaMu. [Ipu oTBeTe | 0Oydaromuiics 1aeT B OTBETE Ha BOIPOCHI II0 TEME
TeMe KypCcOBOIl paboTEI Ha BOIIPOCHI II0 TEME OCHOBHOM IIpaBUIIBHEIE, HO | KypcOBOH pabOTHI CTYIEHT
oOyJaronuics KypCOBOI1 paboTEI HEIOJIHbIE OTBETHL. B JIEMOHCTPUPYET OTCYTCTBUE
JEMOHCTPUPYET ITyOOKoe oOydaronuncs pacdeTax ObIIM JOIYIIEHBI 3HAHUSI OCHOBHBIX
3HAHNUE OCHOBHBIX JIEMOHCTPUPYET 3HAaHHE OILIMOKH, HUCTIPABICHHBIE TEOPETHIECKHX MOIOKEHUN
TEOPETHYECKHX MOJIOKEHHH | OCHOBHBIX TEOPETUUECKUX MOCJIE 3aMEYaHIH paboTHI U HE YMEHHE X
paboTHI M yMEHUE NPUMEHATH | OJIOXKEHUH paboThI 1 MperoaBaTens MPUMEHSATH Ha MPAKTUKE
UX Ha IPaKTHKE. YMEHHE NIPUMEHSTh HX Ha

MIPaKTHKE.

Tlopsimok, ompenensiomuil Mpoleaypbl OLCHUBAHWS 3HAHWW, YMCHHH, HABBIKOB W (MJM) OIBITa JCSITEIBHOCTH,
XapaKTepU3YIOINX YPOBEHb CHOPMHPOBAHHOCTH KoMIleTeHuui, ompeneneH B Ilomoxenmn «O TekymieM KOHTpPOJIE
YCIIEBAEMOCTH M TIPOMEXYTOYHOH aTTecTaly OOyJalomuXcs, TEKYIIeM KOHTPOJIE IOCEIIEHUs] OO0YyJalomUMUCS
aynutopHbIX 3ausaTail B HUTY «MUCuCy I1 239.09-18, Beimyck 2».

6. YHEBHO-METO/MYECKOE 1 MTH®OPMAIIMOHHOE OGECIIEYEHME

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiuTEpaTypa

O0o3HaueHHne ABTOpBI, 3ariaBue buoamnoreka H3parenbcTBO, 1O
COCTABUTEN
"
J1.1 Kynossu DneKTpuuecKue SBC IOPAUT Mocksa : UznatensctBo FOpaiir,
B.B. MAallI1HBbI: URL: 2020.

snekTpoMexanuueckoe | https://urait.ru/book/

npeoGpagoBaHHe elektricheskie-

9HEPrUH: VueGroe | Mashiny-

nocoGue s By30B elektromehanichesko

e-preobrazovanie-



https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145

energii-453145

J11.2 Komnsinos, IIpoextupoBanue 3BC FOPAUT Mocksa : U3garensctBo HOpaiir,
n. I DIEKTPUYECKUX MALIUH URL: 2018
B2 4. Yactp 1 : https://urait.ru/bcode/42|
YYCOHUK ISt 6171
aKaJeMUIEeCKOTr0
OakanaBpuaTa
J1.3 Kombiios, IIpoexTupoBanue SBC IOPAUT Mocksa : UznatensctBo FOpaiir,
n. I1. IICKTPUIECKAX MAITUH URL: 2018.
B2 4. YacTp 2 : https://urait.ru/bcode/42
Y9eOHUK IS 6170
aKaZIeMUIeCKOTO
OakanaBpuaTa
6.1.2. JlonosHuTeIbHAS JUTEpPATypa
O0o3HaueHHne ABTOpBI, 3ariaBue bubdanorexa HM3parenbeTBoO, 1oj
COCTABHTE
"
J12.1 Kormbuos, DNeKTpUIECKHe SBC IOPAUT Mocksa : UznatensctBo FOpaiir,
n. 1L MamuHB B 2 T. Tom 1 : URL: 2020.
y4eOHHK Ui By30B  |https://urait.ru/bcode/45
1783
J12.2 Kombiios, DNeKTpUIECKHe SBC IOPAUT Mocksa : UznatensctBo FOpaiir,
n. 1L MamuHB B 2 T. Tom 2 : URL: 2020.
y4eOHHK Ui By30B  |https://urait.ru/bcode/45
1784
J123 TrokoB, B.A. | DrekrpomexaHUYeCKHe 9BC Hosocubupck : HoBocubupckmii
CHCTEMHI : yueOHOe «YHHMBEpPCUTETCKAs rOCYAApCTBEHHBIA TEXHUYECKUN
mocobue OnONIMOTEKa OHIIAMHY» yauBepcureT, 2015.
URL:
http://biblioclub.ru/i
ndex.php?page=boo
k&id=438454
6.1.3. Metoanueckue pa3padoTKu
O0o03HaueHne ABTOpHI, 3arnaBue bubnuoreka WznarenscTBO, TOI
COCTaBUTCIIN
JI3.1 MoTtopuna Meronnueckue URL:
H.IL.. yKazaHus mo | https://Ims.misis.ru/e
CaMOCTOSTEIEHOMY nroll/3CM6GT
BBITIOJTHEHUIO KYpPCOBOM
paboTHI 1O JUCIIMILTAHE
«DJeKTpUIECKUE
MAaIIHHBD) TUTS
CTYACHTOB Hatp.
13.03.02
J13.2 MortopuHa Merton. yka3aHus K URL:
H.IT. BBIII. Ta0OPaTOPHBIX https://Ims.misis.ru/e
pabot o muctmminae | Mroll/3CM6OGT
«DJeKTpUIECKUE
MAaIIHHBDY IS
CTYICHTOB HAIIp.
13.03.02
J1.3.3 Tam6ypr METOJIMYECKHE HTE CTUHHUTY  Crapsiii Ockon: CTU HUTY
K.C. O Al | «MHCHC «MHUCHC, 2020.

JIOMAIIHUX 3AJIAHUI,



https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/bcode/426171
https://urait.ru/bcode/426171
https://urait.ru/bcode/426170
https://urait.ru/bcode/426170
https://urait.ru/bcode/451783
https://urait.ru/bcode/451783
https://urait.ru/bcode/451784
https://urait.ru/bcode/451784
http://biblioclub.ru/index.php?page=book&id=438454
http://biblioclub.ru/index.php?page=book&id=438454
http://biblioclub.ru/index.php?page=book&id=438454

KYPCOBBIX
PABOT/IIPOEKTOB
U BBIITYCKHOMI
KBAJINOUKAITUOHHON
PABOTBI

6.2. llepeueHs pecypcoB HH()OPMAIMOHHO-TeJIeKOMMYHHKALIMOHHOH ceTn « AHTepHET»

D1 BecriatHas 37eKTpoHHas OnbIroTeKa omlaiin «EnuHOe OKHO K 00pa30BaTeIbHBIM Pecypcamy
[DnexTponHbIit pecypce]: http://window.edu.ru

D2 LMS Canvas [DnekrponHbiii pecypc]: https://Ims.misis.ru (TTpukaz HUTY «MUCuC» Ne 387 o0.B. ot
05.08.2018 r. «O npumeHeHuu B yuebHoM npouecce D0Py»)

6.3. Ilepeyens mporpaMMHOro odecrneveHust

Im1 Microsoft Windows
112 Microsoft Office
113 7- Zip (cBOOGOJHO pacrpoCcTpaHseMoe NporpaMMHoe obecneueHne)
114 Kaspersky Endpoint Security
15 PTC Mathcad Express (cB0O0HO pacnpocTpaHseMoe porpaMMHoe 00ecIiedeHne)
6.4. IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM U NPO(ecCHOHAIbHBIX 023 JAHHBIX
11 MunwucTtepcTBo dHEepreTiku PO [DnekTpoHHKIH pecypc]: minenergo.gov.ru/
n2 eLIBRARY.RU - HAVYHAS DOJIEKTPOHHASI BUBJIVMOTEKA [OnekrpoHHbIA — pecypc]:
https://elibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHME

7.1 Aynutopus Ne520

«JIaGopaTopust 3JIEKTPONPHBOIA H JIEKTPHIECKUX MALITHH
[Tepeuenb 0ocHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISIHBIX IIOCOOMI:
OKpaH HaCTEHHBIH;

JlabopaTopHsIii cTeH] «DNEKTPOIPHUBOI - 5 IIT.;

JlabopaTopHsIii cTeH] «DNEKTPUUECKHE MAIIMHBD) - 5 IT.;
KowMmriekt yueObHol Mebernn Ha 25 1ocalouHbIX MECT.

7.2 Aynutopus Ne 306

«KaOuHeT 1J151 caMOCTOATEJbHON PaboThD»

[lepeyeHp OCHOBHOTO 000pPYIOBaHUSA, YI€OHO-HATISIAHBIX TOCOOMIL:
MIPOEKTOD;

JIOCKa;

9KpaH HaCTEHHBIN;

KOMIbIOTEp — 6 IIT.;

KOMIUIEKT yueOHoi mebenu Ha 20 yenoBex.

B nomenienun s caMOCTOSITENBEHOM paboThl 00yUaronuxcst
nMeeTcs NOoAKIoUeHHe K ceTH «VIHTepHeT» n 1ocTyn B
JIEKTPOHHYIO HH(POPMAaIIMOHHO-00pa30BaTEIbHYIO Cpeay
OpraHU3aLHH.

8. METOAUYECKHUE YKA3AHUA JUIA OB YYAIOIIUXCS IO U3YYEHUIO JUCIMITJIMHBI

ITpomexyTo4Has aTTecTalys 10 JUCHUIUINHE IPELyCMOTPEHA B BHJE 3a4eTa ¥ KypCOBOil paboTHI.

OO0y4eHue MpOBOJUTCS B 1BA CEMECTPA U OPTAHU3YETCS B COOTBETCTBUH C HACTOSIIIEH MPOTPAMMON.

CamocrositenbHas paboTa CTYIEHTOB OCYILECTBIAETCSA U KOHTPOIUPYETCSI C IOMOLIBIO:

- o(opMIICHHS TIOSICHUTENIBHON 3alTMCKH MO KYpCOBO#t pabore,

- BOIIPOCOB UL CAMOKOHTPOJIS IIPHU 3aLIUTE KypcOBOH paboThl,

— BOIIPOCOB JUIs 3alllUTHI Ja0OpaTOPHBIX paboT,

— TpeboBaHuil K 0hOPMIEHHIO OTUETOB 110 1a0OPATOPHBIM paboTaM.

3ayer mpocTaBisIeTCS NMPH YCJIOBUH BBIMOJHEHHUS y4eOHOrO IUIaHa IUCLUIUIMHBIL, MO Pe3yabTaTaM BBHINOJIHEHHS H
3aIlUThI 1a00paTOPHBIX padoT.
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