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1. Ilepeyennb

IJIAHMPYEeMBbIX

pe3yJbTaToB

Oﬁy‘leHHﬂ mo AUCHHUIIJINHE, COOTHECCHHDbIX C

INIAHMPYEMBIMH pe3yJibTaTaMHU 0CBOCHHUsI 00pa30BaTe/IbHOI MPOrPaMMbI
[Ipouecc u3ydeHus MUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayroomux xommereHuuii OII BO
U OBJIaJIEHUE CIEIYIOIIUMU pe3yabTaTaMu 00ydeHHUs 1O AUCLUIIIUHE:

Kon n HanmeHoBaHue Konu [TepeueHs TUIAHUPYEMBIX PE3YABTATOB OOYUCHHUS 110
KOMIETEHIIUU HauMEHOBaHUE JTUCIUILTNHE
WHANKATOPA
JOCTUKEHHUSI
OIIK-1 Cmnocoben pemats | OIIK-1.1 3HaeT
TUIIOBbIE 3anaun | CocobeH OCHOBHBI€ 3aKOHBI MATEMaTHUYECKUX, €CTECTBEHHOHAYUHBIX U
npo¢ecCHOHATBHOM MPUMEHSTH o0menpodecCHOHANBHBIX AUCITUIUINH, HE-00XOANUMBIX IS
JEATEIbHOCTH Ha OCHOBE| OCHOBHBIE pelleHus] TUMOBBIX 33/1a4 B 00J1aCTH arpOUHKEHEPUU
3HAHUI OCHOBHBIX | 3aKOHBI yMeeT
3aKOHOB ~ MATCMATUYCCKHUX | MATEMATHYECK | caMOCTOSTEIIEHO PEIIacT TUITOBBIC 3a/1a4U B 00JIaCTH
U ECTECTBEHHBIX HAayK C|WUX, arpoMHKEHEpUN
MIPUMEHEHUEM €CTECTBEHOHAY g o eer HaBBIKAME
HH(OPMALIOHHO- HBIX 3HAHUSAMH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX,
KOMMYHUKALHOHHbIX AUCLHILIIH, €CTECTBEHHOHAYUHBIX U 00IIenpodeccuOHaIbHBIX JUCIHUILINH,
TEXHOJIOTHH, HEOOXOMUMBIX | 160Gy 0 1iMBIX TS pelleHKs] THIIOBBIX 3a/1a4 B 00JIaCTH
AT PELICHUA | arpopmskeHepHH
TUTIOBBIX 33/1a4
B oOnacTu
arpouH)XeHepH
u
OIIK-5 Cnocob6en | OIIK-5.1 Tlox | 3Haer
y4acTBOBAaTh B| PYKOBOJICTBOM | HaIPaBJICHUSI SKCTICPUMEHTAIILHBIX UCCIICAOBAHMI B 00JIaCTH
MPOBEACHUU CHeIHaNucTa | 3JeKTpU(UKAINKA U aBTOMATH3AIUU CEIbCKOTO X035SHCTBa
AKCIEPUMEHTATBHBIX Ooiee BEICOKOH |ymeer
HCCIICI0BaHUH B | KBaIM(uKauu y4acTBOBATh B MPOBEAECHUU IKCIIEPUMEHTAIBHBIX
poeCCHOHATEHON Yy4acTBYeT B UCCIIEIOBAHMM B 00JIaCTH 2NEKTpU(UKAIINYA U aBTOMATH3AIUU
ACATCIILHOCTH, NPOBEACHUH CEIIbCKOTO XO0341CTBa
OKCIICPUMCHTA | g yaneeT HABLIKAMH
JIBHBIX _ | ydacTue B mpoBeIEeHHH SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUN B
UCCICAOBAHNN | GriacTy HneKTpU(HKAIMK U ABTOMATH3AIMH CECKOTO
B 0bmacTH X034iCTBa
aneKkTpuduKag
1717871
aBTOMAaTH3aIUU
CEJIbCKOTO
X0351CTBa
[1K-4 Cnocoben k| I1K-4.1 3HaeT
paspaboTke MPOEKTHBIX | BEIOMTHEHNE | CYIIECTBYIOIME aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABIICHUS
pereHui OTJICTIbHBIX | CDABHUTEIILHOT | TEXHOJIOTUYECKUMH TPOIIECCaMU
yacTeit 0 aHanm3a yMeeT
aBTOMATH3HUPOBAHHOM CYLWECTBYIOIIN | oCyIIECTBIATh CPABHUTEIBHOIO aHAIU3a CYIIECTBYIOIINX
CUCTCMBI yupaBJICHUA | X ABTOMATU3UPOBAHHBIX CUCTEM YIPaBICHUS
TEXHOJOTUIECKUMHU aBTOMATH3UPOB | TeXHONOTHYECKHUMH MPOLIECCAMH
npoieccamu QHHBIX CHCTEM  [goancor HaBbIKAME
YHIpaBICHIA HABBIKAMHM BBITIOJHEHHS CPABHUTEIHLHOTO aHAIN3a
TEXHOIOTHICCK | oyipecTBYIOMUX aBTOMATH3HPOBAHHBIX CUCTEM YIIPABICHHUS
MU

nporeccaMu

TCXHOJIOTMYCCKUMH ITpoLecCaMi




3HaeT

rpaBujia pa3paboTKu KOHCTPYKTOPCKOM JOKYMEHTAIIUU JJIs
MPOEKTHOTO PELLIEHUS aBTOMATU3UPOBAHHON CHCTEMBbI
YIIPaBJICHUS TEXHOJIOTHUYECKUMU TPOIECCaMU

ymeeT

CaMOCTOSITENTFHO pa3padaTbiBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTALUIO JIJISl TPOEKTHOTO PEIICHUS
aBTOMATHU3UPOBAHHON CHUCTEMBI YIIPaBICHUS
TEXHOJIOTUYECKUMHU MIPOLIECCAMU

BJIaJieeT HABBIKAMH

HaBbIKaMU Pa3pabOTKU KOHCTPYKTOPCKOM JTOKyMEHTALMH IS
MIPOEKTHOTO PEIICHHs] aBTOMATU3UPOBAHHOM CUCTEMBI
YIIPaBJICHUS TEXHOJOTHUECKUMHU MPOIIECCaMU

[1K-4 Cnocoben k| I1K-4.3 3HaeT
pa3paboTke MPOEKTHBIX | OCYIIECTBIISET | MpaBUIa ONTUMHU3AIMH 000PYIOBAHMS TSI
peleHni OTJEJIBHBIX | ONTUMHU3ALMIO | ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHHUS
yacreu 000py/ZIOBaHMS | TEXHOJOTUYECKUMHU MPOILIECCAMU
ABTOMATU3UPOBAHHOU TS ymeeT
CHUCTCMBI YHpaBJICHUA | aBTOMATU3UPOB | caMOCTOSATENIBHO OCYILIECTBIISITh ONTUMHU3ALNIO 000PYIOBAHUS
TEXHOJIOIMYECKUMH aHHBIX CUCTEM | 111 aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS
npoueccamu YIpaBJICHUA TEXHOJIOTUYECKUMU TTPOIIECCaMU
TEXHOJNOTHICCK | g janieeT HaBBIKAMU
MU HABBIKAMU ONTUMU3AINN 000PYIOBAHUS IS
fiporeccaMu ABTOMATU3MPOBAHHBIX CHCTEM YIPaBICHHUS
TEXHOJIOTUYECKUMU TTPOLIECCAMU
YK-2 Crnioco6en | YK-2.3 3HaeT
ompenensaTh Kpyr 3amad B|OreHuBaer 3aJla4yd B 30HE CBOSH OTBETCTBEHHOCTH B COOTBETCTBHUU C
paMKax ITIOCTaBJICHHOM | pellIeHUE 3aIJIaHUPOBAHHBIMU PE3YJIbTATAMU KOHTPOJIS
e u BBIOMPATH | TOCTABIIEHHBIX ymeeT
ONTHMAJIbHBIE CIOCOOBI MX |3a1ad B 30HE CaMOCTOATENIBHO PEIIATh NOCTABJICHHBIC 33/1a4M B 30HE CBOCH
peuicHus, uexons 3 | CBOCH OTBETCTBEHHOCTH B COOTBETCTBUH C 3aIUIAHUPOBAHHBIMUA
JCUCTBYIOIIUX  IPaBOBBIX | OTBETCTBEHHOC | pe3ynbTaTaMH KOHTPOJIS, IPU HEOOXOUMOCTH
HODPM, HMEIONINXCA | TH B KOPPEKTUPOBATh CIOCOOBI PEeLIeHUs 3aja4
PECypCOB 1 OTPAaHUYCHUE | COOTBETCTBUU [ g yaneer HaBBIKAMH
¢ METOJAaMH OLICHKH PELICHUS IMOCTABICHHBIX 3a/1a4 B 30HE
3alUIAHUPOBAH | cpoeji OTBETCTBEHHOCTH B COOTBETCTBUH C
HBIMI 3aIJIaHUPOBAHHBIMU PE3YJIBTATAMU KOHTPOJIS U
PESYABTATAMI |y oyneKTHPOBKH, TIPU HEOOXOAHMMOCTH, CIIOCOO0B PEIIEHHUS
KOHTPOJIS, TIPH | 39710y
HEO0OXOUMOCT
u
KOPPEKTUPYET
CIIOCOOBI

peuiceHud 3a1a4




2. Hepeqeﬂb OICHOYHBIX CPEACTB IO TMCHUIIJINHE

g KoJt HHJMKATOPOB OrneHO9HOE CPEICTBO
3 MIPOBEPKH PE3YIBTATOB
Ne HaumenoBanme passena/TeMbl S JOCTHKEHUS
3 . JOCTIDKEHHS HHANKATOPOB
@) KOMIIETCHIINH .
KOMIICTCHIIUN
1. |1 paznmen. TpanchopmaTops
OIIK-1.1, OIIK-
5.1, YK-2.3, TIK- 3ammuTa 1a00paTopHOit
1.1. | Tpaucpopmaropst 5 | 4.1, 1IK-4.2, TIK- paGoThI
43
2. |2 pazpmen. DNeKTpHUYCSCKIE MAIIMHBI IEPEMEHHOTO TOKa
OIIK-1.1, OIIK-
5.1, YK-2.3, TIK-
2.1. | OmexTpmueckue MalIuHBI IEPEMEHHOTO TOKa 5| 4.1, 1IK-4.2, TIK-
43
[IpoMesxyTOuHas aTTecTaIus 3a
3. |3 pazmen. DneKTprUuecKre MaIlMHbI IEPEMEHHOTO TOKa
OIIK-1.1, OIIK-
5.1, YK-2.3, TIK- 3amuTa 1abopaTopHOH
3.1. | OnexTpuueckre MalIuHbl IEPEMEHHOTO TOKa 6 | 4.1, TIK-4.2, TIK- paGoTHI
43
4. |4 pa3gen. DneKTpUYECKUE MAIIMHBI TOCTOSIHHOTO TOKA
OIIK-1.1, OIIK-
5.1, YK-2.3, TIK- 3ammuTa 1abopaTopHOit
4.1. | DnexTpuyecKkrue MALIUHBI TOCTOSSHHOTO TOKA 6 | 4.1, 1IK-4.2, TIK- paGoThI
43
I DK
POMEXYTOUHAS aTTeCTAIHS
3. OneHoYHBIE CpeICcTBA (OLEHOYHbIe MATEPHAJIbI)
[IpumepHBIii MEpeYeHb OLICHOYHBIX CPEACTB ISl  TEKYLIEro KOHTPOJIS  yCIEBAEMOCTH

IIPOMEKYTOYHOM arTecTaluu

Ne
o/

HaumenoBaunue
OLIEHOYHOT'O CPEACTBA

Kpartkas xapakrepuctuka
OLICHOYHOI'O CPEICTBA

[IpencraBieHne OIEHOYHOTO CPEICTBA B
donne (OueHoYHbIE MaTepHAIIBI)

Texymuii KOHTPOJIb

JIJ1s1 O1leHKHY 3HAaHUH

JI1sl OeHKU YMEHHM

JIJ1s1 O1IEHKH HaBBIKOB

IIpomexyTouHas arrecTanms




1 3auer CpenctBo KOHTPOIIS IlepeueHp BOIpPOCOB K 3a4eTy
YCBOEHUS y4eOHOTO
MaTepuaia NpakTHYECKUX U
CEMHHAPCKUX 3aHITHH,
YCIIEHITHOTO TIPOXO0KIEHUS
IPAKTUK U BBITIOJIHEHUS B
IIPOLIECCE ITUX NPAKTUK
BCEX Y4EOHBIX TOPYUCHUI B
COOTBETCTBHH C
YTBEPKIACHHOMN
IIPOTPaMMON ¢
BBICTABJICHUEM OLIEHKU B
BUJIE «3aUTCHOY,
«HE3a4YTEHOY.

2 OK3aMeH CpencTBo KOHTPOJIS KommuiekT sx3aMeHaIMOHHbBIX OUJIETOB
YCBOEHHUS y4€OHOTO
MaTepuania u
dopmMupoBaHus
KOMIICTCHITHH,
OpraHU30BaHHOE B BUJIE
Oecelibl 110 OUIETaM ¢
LIEJIBbIO IPOBEPKU CTENIEHU U
Ka4yecTBa YCBOEHUS
M3y4yaeMoro MaTepuarna,
OTIpEENIUTh
HEOOXOTUMOCTb BBEJICHHS
WU3MEHEHUH B COJIEpKAHUE U
METO/1bI 00yUYEeHHUS.

4. IlpumepHbiii (GOHI OLEHOYHBIX CPEACTB AJS NMPOBEJCHHS TEKYIIero KOHTPOJIS M IPOMEKYTOYHOI
aTTecTaluy 00y4aloUIUXCs N0 TUCHUILINHE (MOAYJII0) "' JeKTpruyecKHe MAIIMHbI"

Ilpumepnvie oyenounvlie mamepuanvl 01 MEKyu €20 KOHMPOIA yCneeaemocmu

KoHnTposbHbIE BOIPOCHI

1. [TosicHUTh Ha3HaYeHHE U TMOPAIOK BBHITIOJIHEHUS OIBITA XOJIOCTOTO X0/a TpaHchopMaTopa.

2. Urto takoe koahdurment tpanchopmanuu? Kak on onpenensercs?

3. [ToscHuTh Ha3HaueHHWE M TOPSJOK BBIMOJIHEHUS OMNbITa KOPOTKOTO  3aMBIKaHUS
TpaHchopmarTopa.

4. [TosicHuTh, MOUEMy B Tpexda3HbIX TpaHCHOpMATOpaX TOKU M MOTEPU MOIIHOCTH B OTAEIHHBIX
(hazax He paBHBI MEXTy COO0M?

5. Hate HeoOxoaumble moscHeHUs K T-oOpasHoif, [-o0pasHoif u ympouieHHOH cxemam
3aMeleHusl.

6. Kak knmaccuuuupyrorcsi v onpeaessitoTes MoTepyu MOITHOCTH B TpaHchopmaTopax?

7. UTto Takoe YCTAaHOBHUBUIIMHCS TOK KOPOTKOTO 3aMbIKaHUS, KaK OH OIpPEHEseTcs, M Kak
COOTHOCHTCS] C HOMUHAJIbHBIM TOKOM?

8. Yto Takoe HanpsyKEeHUE KOPOTKOTO 3aMbIKaHUS M €ro cocTaiistonuye? Kak OHO COOTHOCUTCS ¢

HOMUWHAJIBbHBIM HaHpH)KeHI/IeM?

KoHTponpHBIE BOIPOCHI

1. Kaknm 00pa3om paccunThIBAIOTCS MapaMeTphbl CXeMbI 3aMelIeHus Tpancopmaropa?

2. Kak akTuBHasi ¥ peakTHBHasi COCTABISAIOIINE HANPSLKEHHUS KOPOTKOIO 3aMbIKAHMS BIUSIOT Ha
BBIXOJIHOE HampsbkeHue TpaHchopmaropa? MokeT JM  BBIXOJHOE HampshKeHHE TpaHCPOpMaTOpOB
BO3pAacTaTh NP YBEIUUCHUH HATPY3KU?

3. [Touemy 3aBucumocth M = f(B) paccunthiBaeTcss KOCBeHHBIM MeTonoMm? Kakue mapamerpsl
TpaHcopmaTropa HeOOXOAMMO 3HATH JJIsl TAKOTO pacyera?
4. Hate onpenenenne KIIJ tpancdopmaropa. [Touemy B pesxnuMax XOJIOCTOTO X0J1a U KOPOTKOTO

3aMbIKaHus OH paBeH Hymo? [Ipu kakom ycnosuu KII/l nmeer makcumanbHOe 3HaUeHHE?



KontponbsHbie BOmpoch

1. OOwsicHUTh, TOYEMy B Tpexda3HbIX TpaHchopMaTopax HEOOXOJUMO OJHO3HAYHO
MapKHUpOBaTh Hayaja U OKOHYAHUS OOMOTOK.

2. [TosicHUTH MOPSIIOK MaPKUPOBKU BBIBOJIOB NMEPBUYHBIX U BTOPUYHBIX OOMOTOK.

3. YeM rpynnsl COETUHEHUS OTIIMYAIOTCSA OT CXeM coeJMHEeHus1 oOMoTok? [laTh onpeneneHue.

4. [Ipu xkakux cxemax CO€AMHEHNS MO>KHO MOJIYYUTh YETHBIE U HEUETHbIE IPYIIIIbI?

5. Kak M3 OCHOBHBIX TIpyHNN COEIMHEHHS OOMOTOK THOJy4uTh MpousBoaHbie? Ilpusectn
IPUMEPBHI.

6. [TosicHUTH MOPAJOK SKCHEPUMEHTAIBHOIO OIpPENENIEHUs] TPYII COEAWHEHHs OOMOTOK.

[IpuBectu mpumepsl.

KonTponsHbIE BOITPOCHI

1. [TosicHUTb CyTh METO/a CHMMETPUYHBIX COCTABIISIONIHX.

2. [ToueMy pacdeT HECHMMETPHUYHBIX PEKUMOB HEOOXOAWMO TPOM3BOAMUTH I KakIOH H3
CUMMETPUYHBIX CUCTEM OTAEIHHO?

3. Kakx HecuMMeTpust Harpy3Kkd BIHSIET Ha MeXAydasHble U (ha3HbIE HAMPSHKCHUS BO BTOPUYHBIX
obmoTkax Tpancdopmaropa?

4. Kak HecuMmMeTpust Harpy3ku BIHUSET HA MMOTEPU MOIHOCTH B TpaHchopmaropax?

5. Uro Takoe cmemenue HedTpanu? OT 4ero OHO 3aBUCHUT M KaKUM 00pa3oM BIIMsIET Ha (a3HbIe
HaIpspKeHus ?

6. Kakum o0pa3oM ompenensioTcss CONPOTUBJICHHS HYJIEBOM IOCIIEOBATEILHOCTH IO
pe3yabpTaTaM SKCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUN?

7. [Touemy u kakuM 0Opa3oM CXeMbl COE€OUHEHHs OOMOTOK Tpex(asHbIX TpaHc(hOpMaTopoB
BJIMAIOT HAa CONPOTUBJICHUE HYJIEBOU MOCIIEI0BATETLHOCTH?

8. B dem 3akmodaroTcsi 0COOCHHOCTH BHEIIIHUX XapaKTepUCTHUK Tpex(dasHbIX TpaHchopMaTopoB
TP HECUMMETPUYHOU Harpyske?

0. Kak Bnuser na KI1J] TpancopmaTopa HECUMMETpHS HATPY3KH?

10. [Touemy comnpoTHBIIEHHE HYJIEBOM MOCIEIOBATEIHLHOCTA OKa3bIBa€T HAMOOJbIIEEe BIUSHUE HA

nanenus Hanpspkenus u KI1/ tpancdopmaropoB co cxemoit coeuHeHUsT 00MOTOK Y/Y0?

KoHnTposbHbIE BOIPOCH

1. B uem 3akimo4aroTcs OCHOBHBIE OTIIMYHS aBTOTPaHC(POPMATOPOB OT TpaHCHOPMATOPOB?

2. Kakum oOpa3om B aBroTpancopMaTopax MTpPOMCXOIHWT IMepelada MOIIHOCTH OT CEeTH K
Harpyske?

3. Urto takoe kod(hPHUITMEHT BHITOJHOCTH U pacueTHas MOITHOCTh aBTOTpaHchopmaTopa?

4. B yem 3aximogaroTces mpeuMyIiecTBa aBToTpanchopMaTopoB nepes TpanchopmaTopamu?

5. B dem 3akmrouaroTcs TriaBHbBIE HEJOCTATKH aBTOTpaHchopmMaTopoB?

6. I'me wu mnpu Kakux KOI(PPHUIMEHTaX BBITOJHOCTH  IEJIECO00pa3sHO  NPUMEHSTh
aBTOTpanc(opmMaTopsl?

KoHnTposibHbIE BOIPOCHI

1 I'ne mpumensercs napajuienabHas padoTa CHHXPOHHBIX T€HEPATOPOB C CEThIO?

2 B dem 3akmrouatorcs ycinoBus BriarodeHus: CI' Ha mapamienbHyr0 paboTy ¢ CeThio?

3. Uro Takoe 4yacToTa U Nepuoa OueHMit?

4 [Touemy paccoriiacoBaHue 4acTOT CETH U T€HepaTopa OMacHO JJisi SHEPrOCUCTEMBI?

S. B kakoii mocnemoBaTenbHOCTH THpou3BoauTcs BKmoueHne CI Ha mapamuienbHy0 paboTy c
CEThIO IO METOAY TOYHOW CHHXPOHHU3ALUN?

6. [lepeuncnure OCHOBHBIC (DYHKIIMOHATIBHBIE OJIOKH 3KCIIEPUMEHTATBHON YCTaHOBKH.

7. [Touemy He npumensetcs npsamoe BrioueHue CI' B ceTp?

8. B kakom nopsizike ocyiectsisiercs: Boikiatouenue CI, paboTaBiero napauienbHo ¢ CEThI0?

KOHTpOJIBHLIC BOIIPOCHI

1. IlosscunTh, Ha3HAUCHHE U MOPSAAOK BBIMMOJIHEHUA OIIbITa XOJOCTOTO XOJa aCHHXpOHHOﬁ
MalllMHBbI.
2. Hoquy N KaK IMapaMCTpbl XOJOCTOro Xoaa 3aBHCAT OT BCIWYHMHBI TPUIIOKCHHOIO

HaIpsHKEeHUs?



3. Hoquy IIpH BBIINIOJIHCHUM OIIbITAa HCO6XO,I[I/IMO OCTAaBJIITH HEU3MEHHOMN qacToTy BpaH_[eHI/IH?

4. C kakoil 1ebpIo, U KaKuUM 00pa3oM MO pe3ysibTaTaM OIbITa XOJOCTOrO XOJa OCYIIECTBIISACTCS
paszeneHue norepb?

5. [Touemy mepen BBINOJHEHUEM OIBITA KOPOTKOTO 3aMbIKaHWS HEOOXOJUMO TOHMXKATh
HanpspkeHue?

6. [TosicHuTh Ha3HAUEHUE W TIOPSIIOK BHITIOJIHEHUS OMBITa KOPOTKOTO 3aMbIKAHHS aCMHXPOHHOMU
MAaIIUHBI.

7. [Touemy npu pacuete mapaMeTpoB KOPOTKOTO 3aMbIKaHHS HE TpeOyeTcs pa3aeneHus moTepb?

8. UYem cxeMa 3aMelICHHMs] ACHHXPOHHOM MaIlIMHBI OTJIMYAETCS OT CXEMbl 3aMEIIeHUS
Tpanchopmaropa?

9. [TosicHUTb, Kakue 3IIEMEHThl AaCHHXPOHHON MAIIMHBI MPEICTaBICHbl Ha CXEME 3aMellleHUsl B
BUJIE CONTPOTUBIICHUN?

10. [Toyemy acHHXpOHHBIE BUTATEIIM UMEIOT 0OJIBbIION MyckoBo Tok? Kak ero ompenenstor?

KontponbsHbie BOompochl

1. Uro Takoe MEXaHWYECKHE XapaKTePUCTUKU aCHHXpOHHOro asurarens? Jlate ux oOmmii
aHaJIM3.

2. Kakum 00pa3oM MOXKHO paccuuTaTh MEXaHMUYECKYI0 XapaKTePUCTUKY MO KaTaJOXKHBIM
nanHbiM? [IpuBectu npumep.

3. UYro Ttakoe paboure XapaKTepUCTHKH aCHHXPOHHOTO JBuratens? Jlate ux oOmumid aHamus.

4. [Touemy pabourie XapaKkTEpUCTUKH HMEIOT CMBICI TOJBKO B MpeaeNaXx MaKCUMallbHOMN
motHoct AJI?

5. Kakue nannbple, HeoOOXOOuUMBIE ISl pacyeTa MEXaHMYECKUX M pabouyuX XapaKTepUCTHUKAX
MIPUBOATCS HA IIUTKE 3JIEKTPOJBUTATENISA U B KATAJIOKHBIX TaHHBIX?

6. JInst 9yero B 3KCIEPUMEHTAIBHOM YCTAHOBKE HY)KHA MalllMHA MOCTOSTHHOTO Toka? IloscHuThH
METOAMKY MPOBEICHUS IKCTIEPUMEHTAIBHBIX UCCIEAOBaHMI.

7. Kakum o0Gpa3om Mpu SKCIEPUMEHTAIBHBIX HUCCIEIOBAHUSAX OMPENCIISIOTCS pa3BUBaeMbIii Al
MOMEHT ¥ MOIIIHOCTh Ha Baiy?

8. [Toyuemy paboune XapaKTEpUCTHKH HMMEIOT CMBICI TOJBKO B TIpeAeliax MaKCUMaJbHOMN

motHocT AJI?

KonTponsHbIE BOIIPOCHI

1. [Ipn kakux yCHOBUSIX AaCHHXPOHHAas MalllMHA NEPEeXOJUT B PEXUM TIeHEpPaTOPHOTO
TOPMOKEHUA?

2. Kakyto momntHocth AM renepupyeT B ceTh? Kakyro morpe0ssieT u3 cetu?

3. Kak HaiiT MakcHUMaJbHOE U IIPEEIbHOE 3HaUEHUs ToOKa poropa? YeM oHM onacHbI?

4. Uro mpencraBistor coboi paboune XapaKTEpPUCTUKH aCHHXPOHHOTO TeHEpaTopa B PEKHUME
PEKyNepaTuBHOTO TOPMOKEHUS?

5. [TosicHUTP METOOMKY SKCHEPUMEHTANIBHBIX HCCieoBaHU AM B peXUME TeHEepaTOpHOTO
TOPMOXKEHHUS.

6. [TosicHUTh TIpoIIeCC CaMOBO30YXACHUS aCHHXPOHHOTO reHepatopa. IIpm kakoM ycioBHH OH
HEYCTOWYUB?

7. Kak onpenensercs 3HaueHHE eMKOCTH, HEOOX0IUMOE ISl HOPMAJILHOTO CaMOBO30YKIeHHUs?

8. Ot wuyero 3aBucut wyacrota OJIC, reHepupyeMOil aCHUHXPOHHBIM TI€HEpPaTopoM C
caMoBO30YyKaeHueM?

9. [losicHUTP METOJUKY SKCIIEpUMEHTANbHBIX HcciaeaoBaHu AM B pexume reHepaTopa C
CaMOBO30YKJIEHUEM.

KoHnTposibHbIE BOIIPOCHI

1. YeM NPUHIMITHAIBHO OTIMYAIOTCS MPOLECCHI, MPOUCXOAAIINE P MoTepe (ha3bl HAPSIKEHUS
paboraromiero Tpexdaznoro AJl u mpu morepe Ga3pl 0 €ro BKIIOYCHUS B CETh?

2. JlaTb XapakTepUCTUKY H3MEHEHHUS MEXaHMYECKOW XapaKTEPUCTHKH U OCHOBHBIX MapaMeTpOB
tpexdaznoro AJl npu norepe (ha3bl MTUTAIOIMIETO HATPSIKEHUSI.

3. YeM u moyeMmy cxema 3aMeLICHHMs INpH TMoTepe (a3bl OTIMYACTCS OT CXEMbl 3aMEIleHUs

Tpexdaznoro AJl?
4. Ha3Batp ycrmoBusi, HeoOXoauMble sl TOJYYEHHs KPYrOBOTO BpAIIAOIIErocsl IMOJsA TMPH



BKJIIOUEHUH TpexdazHoro AJl B onHoda3Hyto ceTb. [ 4ero B HUX MPUMEHSIOTCS KOHIEHCATOphl?
S. [osicHuTh MeTOUKY HccinenoBanus TpexdazHeix AJl B pexxumax oJHO()a3HOTO MUTAHMUS.

KonTponsHBIE BOIIPOCHI

1. [epeuncnure ycioBUs caMOBO30YKICHUSI TCHEPATOPOB TIOCTOSIHHOTO TOKA.

2. B uem 3akirouaeTcst ¥ Kak MPOUCXOAUT MPOIECC CaMOBO30YKIEHUs?

3. YeM oTIHYAIOTCS XapaKTEPUCTUKU TEHEPATOPOB MPU PA3IUYHBIX CIIOCO0aX BO30YKICHUS?

4. [ToueMy TOK KOpPOTKOTO 3aMBIKaHHS TEHEPATOPOB C CaMOBO30YKICHHEM MEHBIIE
HOMHUHAIILHOTO TOKA SIKOPST?

5. Kakue cymecTByroT crmocoObl BO30YKIIEHHSI TEHEPATOpPOB IMOCTOSHHOTO TOKA W B UYéM
3aKITIOYAI0TCSl KX OCOOCHHOCTH?

6. [ToueMy pa3nu4YarOTCs BHEUIHHE XapaKTEPUCTUKUA TEHEPATOPOB C PA3TUYHBIMU CHCTEMaMU
BO30YKIeHuUs?

7. Uto Takoe peryaTupoBOYHBIC XapaKTEPUCTHKH U IOYEeMy OHHM HE HMEIOT CMBICIA TpH
BCTPEYHOM BKITFOYCHUU CEPUECHON 0OMOTKH?

8. [TosicHuTe METOAMKY OKCIEPUMEHTAIBHBIX HCCIICIOBAaHUN BHENIHUX XapaKTePUCTUK
TeHEPaTOPOB MOCTOSIHHOTO TOKA.

0. [TosicHuTe METOAMKY AKCIEPUMEHTAILHBIX HCCIICOBAHHUI PETYJUPOBOYHBIX XapaKTEPHUCTUK

TCHEPATOPOB IMMOCTOAHHOI'O TOKA.

KontponbsHbie BOonpochl

1. JlaiiTe OIpenelIeHHE JIIEKTPOMEXAHMYECKMX M MEXaHWYECKHUE XAPAaKTePUCTUK JBUIaTesnei
IIOCTOSIHHOT'O TOKA.

2. [Touemy npaxTuyeckun HeBo3MOXkeH mpsimor myck JIIT? Kakum o0Gpa3omM MOKHO 3amyCTUThH
JIBUraTesb NapauienbHOro Bo30yxaeHnsa? Kak pacCUuThIBalOTCS COMPOTUBIIEHHUS IIyCKOBOIO peocTaTta?

3. Kak Bmmser nHa xapakrtepuctuku JIIT BBemerH7ue B 1enb SKOps JA00aBOYHBIX
CONPOTHUBJICHUI?

4. Kak Bimuser na xapakrepuctuku JIIT wu3MeHeHHE NPUIOKEHHOTO K OOMOTKE SKODPS
HanpsHKEHUs ?

3. Kak Bnusier Ha xapakrepuctuku JAIIT n3MeHeHne MarHuTHOTO MOTOKA (TOKa BO30YXK/1eHUs)?

6. Uto mpoucxoaut npu oOpsiBe mnenu Bo30yxaeHus JIIT u modemy Takoil pekuM SBISICTCS
aBapUiHbIM?

7. [TosicHuTe X0 MpOBEAECHUS SKCIEPUMEHTAIIBHBIX UCCIEIOBAHMIM.

Ilpumepnuvie oyenounvie mamepuansl
0J151 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu (3auem, IK3ameH)
nO UMO2am 0C8OeHUA OUCUUNIURDL (MOOYA)

TpanchopmaTopbl

1. Konctpykuus onHodasHbIX U TpéxdazHbix TpaHcHopMaTopoB

2. MaruuTHble, TNPOBOJHUKOBBIE M DJJIEKTPOM3OJSLUOHHBIE MATEPHAIbl, INPUMEHSIEMBIC B
TpaHcgopmaropax.

3. [Tpunnumn nefictBus u 3.71.C. 00MOTOK Tpanchopmartopa. Koapdbunment tpanchopmammm

4. OcHOBHBIE ypaBHEHUs TpaHCPOpMATOpa.

5. [TonsTre npuBenéHHOTO TpaHchopmaTopa 1 €ro ypaBHCHHS.

6. CxeMbl 3aMeleHus TpaHchopmaropa

7. BexropHas nuarpamma tpancdopmaropa npu akTHBHO-MHIYKTHBHON Harpyske

8. BekropHas nuarpamma Tpancopmaropa npu akTUBHO-EMKOCTHOW Harpyske

9. OnpezneneHue napaMeTpoB CXeMbl 3aMELICHUs TpaHC(POpPMATOpa MO ONBITAM XOJOCTOrO XoJa
1 KOPOTKOI'O 3aMbIKaHUs

10. Bremane xapakTepuCTUKH TpaHCHOPMATOPOB MPU H3MEHEHUH BEIMYMHBI M XapakTepa
Harpy3ku

1. [ToTepu MomHOCTH U K.I1.14. TpaHchopmaTopa.

12. MapkupoBKa BBIBOJIOB, CXEMbI COETUHEHUSI 0OMOTOK TpEX(a3HbIX TpaHCHOPMATOPOB

13. I'pynmer coenuuennst 0OMOTOK Tpéxda3HbIX TpaHCHOPMATOPOB.



14.

15.

16.
3Be3/a C HyIEM

17.

PerynupoBanue HampsbkeHHs B TpaHc(OpMaTopax
VYenoBus BrItOYeHHS TPEX(Pa3HBIX TpaHCHOPMATOPOB Ha MapaUIETBHYIO padoTy

HecummeTpuynas Harpy3ka TpexdasHblX TpaHC(HOPMATOPOB CO CXEMOM COeAMHEHHUs 3Be3fa —

Hecummerpuunas Harpy3ka TpéxdasHbix TpaHCHOPMATOPOB CO CXEMOH COETUHEHHS

TPEYTOJIbHUK — 3B€3/1a C HYJIEM

18.
19.
20.
21.
22.
23.
24.
25.

BHe3amHoe kopoTKoe 3aMblkaHue TpaHchopMaTopa. YCIOBUSI BOSHUKHOBEHHS YIAPHBIX TOKOB.
MexaHuuecKre Meperpy3k Ipu BHE3aITHOM KOPOTKOM 3aMbIKaHUH TpaHCc(opmaropa.
[TepexonHble MPOLIECCHI TIPH BKIIOYEHHN TPaHC(HOpMATOpa Ha XOJIOCTON X0/
VYCTpOWCTBO M OCHOBHBIC XapaKTEPUCTUKU aBTOTPaHC(HOPMATOPOB

OcHOBHbBIE 0OCOOCHHOCTH M XapaKTePUCTHKA MHOTOOOMOTOUYHBIX TPaHCHOPMATOPOB
OO0m1re 0COOCHHOCTH BBITPSIMUTENBHBIX TPaHC(HOPMATOPOB

Oc00CHHOCTH KOHCTPYKIIMK U OCHOBHBIE THITBI CBAPOUHBIX TPAHC(HOPMATOPOB
OCHOBHBIC IPUHIIUTIBI pacu€Ta TpaHCcHOPMATOPOB

3JI€KTpI/I‘-I€CKI/I€ MalIvHbI ICPEMCHHOT'O0 TOKA

TOKa
2.

CpaBHI/ITeHBHaSI XapPaKTCPUCTUKA OCHOBHBLIX THIIOB JJICKTPUYCCKUX MallIWH MNICPEMCHHOI'O

OcCHOBHBIE TPUHIUNBI YCTPOWCTBA W  pacyeTHhIE IOKa3aTed OOMOTOK CTaTopa

OJICKTPUUYCCKUX MAIIMH NEPEMEHHOI'O TOKa

30.
TeHEepaTopoB
31.
TeHEepaTopoB
32.
33.
34.
35.

Ha3nauenue u ycTpoiCcTBO pacmpeesieHHbIX 0OMOTOK cTaTtopa

Hasnauenue u ycTpoicTBO 0OMOTOK C YKOPOUEHHBIM I11aroM

[Tonmy4eHue Bpalaromerocsi MArHUTHOTO TOJIE B MHOTO(a3HBIX 3JEKTPHUECKUX MALTHHAX
VYCTpoiCTBO M MPUHIIUI IEUCTBUSI aCHHXPOHHBIX MaIluH

PesxxuMbl paboThl aCHHXPOHHOM MaIIMHBI

PuznyuecKkre NpoLecchl B ACHHXPOHHON MalIMHE C HEMOABH>XKHBIM POTOPOM

du3nyecKre Npouecchl B aCHHXPOHHOW MAIlIMHE C BpalaloIIUMCs pOTOPOM

[IpuBenenue 3.11.c., TOKOB U CONPOTUBJICHUM pOTOpa K 0OOMOTKE cTaTopa

CxeMmbl 3aMeleHUs] aCHHXPOHHBIX MAlIVH

VYpaBHEHUE 31EKTPOMArHUTHOTO MOMEHTA ACUHXPOHHOW MAalllMHbI

AHay3 MEXaHNYECKUX XapaKTepUCTUK aCUHXPOHHOM MallliHBI

[TocTpoeHne MeXaHNYECKUX XapaAKTEPUCTUK aCHHXPOHHBIX MAIINH O KaTAJI0KHBIM JAHHBIM
PexxuM reHepaTtopHOro TOpMOKEHUS ACHHXPOHHON MaIllUHBI

ACHHXPOHHBII T€HEPATOP C CAMOBO30YXKICHIUEM

PexuMbl 3IEKTPOMAarHUTHOTO TOPMOXKEHMSI ACHHXPOHHBIX MalllUH

ACHUHXpOHHBIE ABUraTenu ¢ (ha3HbIM POTOPOM

ACHHXpOHHBIE JIBUTATENU C TIIyOOKOIa3HBIM POTOPOM

PerynupoBanne 4acTOThI BpallleHUsI aCHHXPOHHBIX JIBUTaTEIe N3MEHEHUEM YacTOTBI
[TonoconepexitouaeMple aCHHXPOHHbIE ABUTATENN

PerynupoBanne 4acTOThl BpallleHUsI aCHHXPOHHBIX JIBUTATEIEH U3MEHEHUEM CKOJIbKEHUS
XapaKTepUCTUKU ACUHXPOHHBIX JIBUraTee MIPU OTKIOHEHUSAX MUTAOLIET0 HAPSKEHUS
PabGoTa acHHXpOHHBIX JBUTATENICH TIPU HECUMMETPHUH MUTAOIINX HAMPSIKCHUH
Henonnoda3zueiii pexum paboThl Tpex(pazHOro aCHHXPOHHOTO JABUTaTEIIs

KoHcTpykiust ¥ NpuHLHKI 1eHCTBUSI CAHXPOHHBIX MallluH

Peakuus sikopsi B HEIBHOIIOJIIOCHBIX CUHXPOHHBIX Fe€HEpaTopax

Peakuus sikopsi B SBHOIOJIIOCHBIX CHHXPOHHBIX FeHepaTopax (Teopus ABYX PEaKIMii)
XapaKTepUCTUKU XOJOCTOTO X0Aa U KOPOTKOTO 3aMbIKaHUSI CUHXPOHHBIX TEHEPATOPOB

VYpaBHenusi u BekTopHas auarpamMma J/{C ¥ HanpsHKEHW HESIBHOIMOJIIOCHBIX CHHXPOHHBIX

VpaBHeHuss W BekTopHas auarpamMma OJC W HanpsHKEHU SIBHOIMOIIOCHBIX CHHXPOHHBIX

BxuroueHne CHHXpOHHBIX T€HEPATOPOB Ha MapaljiesbHyI0 padoTy
U-o00pa3Hble XapaKTepUCTUKH CUHXPOHHBIX TEHEPATOPOB

Bremnue u perylnmmpoBOYHbIE XapAKTEPUCTUKA CUHXPOHHBIX TEHEPATOPOB
[IpuHIUII NENHCTBUA U OCHOBHBIE XapaKTEPUCTUKUA CUHXPOHHBIX JBUraTEIICH



36. CriocoObl ITycKa CHHXPOHHBIX JIBUTATENCH

37. [Tpuniun neiicTBUs U peXUMbI pabOThl CHHXPOHHBIX KOMIIEHCATOPOB
38. VrioBble XapakTEPUCTUKU CUHXPOHHBIX MAIIIMH
39. CraTnueckas yCTOHYMBOCTh CHHXPOHHBIX T€HEPATOPOB

BHGKTpI/ILIeCKI/IG MaNIuHBI IIOCTOAHHOTO TOKA

l. YCTpOUCTBO M MPUHLUI AEUCTBUS AIEKTPUUECKUX MAIIWH MOCTOSHHOTO TOKA

2. [IpeoOpa3oBaHus 3HEPrUM B MALIMHAX ITOCTOSIHHOTO TOKa. [IpuHIMIT 06paTUMOCTH.

3. O/1C 0OMOTKH SIKOPSI U AIEKTPOMATHUTHBIIT MOMEHT MalllHbI [IOCTOSSHHOTO TOKA.

4. VYeTpoicTBO 0OMOTOK SIKOPS JIEKTPUUECKUX MAIUH TOCTOSIHHOTO TOKa

S. [TonsaTHE O peakuu SIKOPs ¥ €€ BIUSAHUU Ha padOTy MAaIIMH MOCTOSHHOTO TOKA.

6. [IpuHIun nefcTBUS FeHEepaTOPOB MOCTOSTHHOIO TOKA CaMOBO30YKICHUEM.

7. I'eHepaTopbl MOCTOSTHHOTO TOKA C HE3aBUCUMBIM M CMEIIaHHBIM BO30YKICHUEM

8. MexaHnndeckre U 3IEKTPOMEXaHUYECKUE XapaKTEPUCTUKH IBUTATENICH IOCTOSHHOIO TOKA C
HE3aBUCHUMBIM BO30YKJICHHEM.

9. MexaHnndeckre U 3JIEKTPOMEXaHUYECKUE XapaKTEPUCTUKH IBUTaTENICld IOCTOSHHOIO TOKA C
II0CJIEZIOBATEIbHBIM BO30YK/ICHUEM.

10. Pexumpl 27€KTPUYECKOTO TOPMOKEHUS [IBUTATEICH ITOCTOSSHHOTO TOKAa C HE3aBUCHUMBIM
BO30YXIECHUEM.

11. CriocoObl perynupoBaHus YacTOThI BPALlleHUs ABUraTesel MOCTOSIHHOTO TOKa

Temwbt nucomennvix padom (3cce, pepepamut, Kypcogvie padomot u op.)
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