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PABOYAS ITPOT'PAMMA JUCHHAIIJIMHBI
b1.B.10 Teopusi 3J1eKTPONPUBOA

(KOZ ¥ HANMEHOBAHHE TUCLUIUINHEI COTJIACHO YIeOHOMY IIIaHYy)

Hanpasnenue noaroToBKu: 13.03.02 «2neKTpodHEPreTUKa U JICKTPOTEXHUKA
(KO/ ¥ HANMECHOBAHHE HATIPABIICHHUSI IOATOTOBKH / CIICLHATBHOCTH)
HanpasneHnocts (mpoduin): DIIEKTPOIIPUBOJ M aBTOMATHKA
(HauMeHoBaHKE MPOPUIISI / MATMCTEPCKOM MPOrPaMMBbl /CHICLUATT3ALIIH)
IIporpamma: OakanmaBpuaT
(OakanmaBpuat, MarucTpaTypa, CrelHaiuTeT)
dopma oOydeHUS: O4YHasi, OYHO-3a04YHAs
(ouHast, 3a04Hasl, OYHO-3209HAS)
dopma oOyueHus: Ounas OuHo-3a04Has
Cemectp(bl) 5,6 6,7
OO6mmas Tpy10éMKOCTb B 3.€./9acax 9,0/324 9,0/324
KonrakTHas padoTta (4ac.), B TOM YHUCIIE: 130 81
JeKiuu (Jac.) 68 36
JabopaTtopHblie paboThI (4ac.) 51 30
MpakTHYEeCKUEe (CeMHUHAPCKUE) 3aHsATHsI (4Jac.) - -
CamocTosiTenpHas padoTa (4Jac.), B TOM 9UCIIe: 122 171
KypCOBOH IPOCKT (padboTa) (cemecTp/dac.) 6/36 7/36
Kontpoms (3x3ameH, dac./3a4éT) sK3ameH, 36 / 3k- | sK3ameH, 36 / dk-
3aMeH, 36 3aMeH, 36

Jloneunxk, 2023 r.



Pabouast mporpamma AUCIUTUIHHBI « Teopus 3JIeKTPONPUBO/Ia» COCTaBICHA B COOT-
BETCTBHMU C Y4eOHBIMHU IUIaHAMHU MO HampabiieHuto nojarotoBku 13.03.02 «Dnekrtpo-
HHEPreTrKa U AJIEKTPOTEXHUKA, HAMPABIEHHOCTD (MIPOPHIib) — « DIEKTPONPUBOI U aB-
ToMatukay) g 2023 roga npuéma mo OYHON U OYHO-3a04HOM (popMam O0OydeHUSI.

CocTaBHTENE:
MOUEHT Kadempsl «INeKTP ONpPHBO
M ABTOMATH3AIHA [IPOMBIIUIEHHBIX VCTAHOBOK),

K.T.H., JOLICHT } Uemax AA.
- (moprmice)
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TPONPHBOJI H ABTOMATH3ALIHs IPOMBILLIEHHBIX YCTAHOBOKY.
[Tpotokon ot « ©F» 5  2023romaNe 7.

3aBeayiommit kadeapoii <) Poskapsika [T.1.
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PaGouas mporpamMa omo0peHa yueGHo-MeToanueckoii komuccueii 'OYBIIO
«JOHHTVY» no uanpasienuto moaroToBkd 13.03.02 — «DneKTposHepreTrKa U 3JeK-

TPOTEXHUKAY. ) )
TIpotoxon ot « 2.3 » Q5 2023 roma Ne 2
IIpencenarens -q/' - Txauenko C.H.

(n(')hnncs) (®.N.0.)
PaGouas mporpamma npoasiena s 20 roga mpuéma Ha 3aceqaHuu Kadenpsl
«DNEeKTPONPUBO U ABTOMATU3AIIHSI IPOMBIIINIEHHBIX YCTaHOBOK.
IIpoTokon oT « » 20 roma Ne

3aBenyrommii kadeapoi

(moamucs) (®.1.0.)
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(moamucs) (®.1.0.)

PaGouas mporpamma npoasiena s 20 roga mpuéma Ha 3aceqaHuu Kadenpsl
«DNEeKTPONPUBO U ABTOMATU3ALIMSI IPOMBIIINIEHHBIX YCTaHOBOK.

IIpoTokon oT « » 20 roma Ne

3aBenyromumii kadeapoit

(moamuce) (©.1.0.)



1 OBBEKT, HEJIb U 3AJAYA OCBOEHUA JUCIIUITJINHBI

JlucuuiiuHa paccMaTprUBaeT BOMPOCH! TOBEICHHUS OJIMHOYHBIX JIEKTPUIECKUX
MAIIMH U CUCTEM SJICKTPONPHUBOA B CTATUYECKUX U JUHAMHYECKUX PEKUMAX, METOIBI
pacdera CTaTHYECKUX U TUHAMHYECKHX XapaKTePUCTUK, PETYJIMPOBOYHBIC CBOMCTBA
AIIEKTPOTIPUBOIOB, METOIbI BEIOOPA MOIITHOCTH JIBUTATEIICH.

[{enpro JUCIMIUTUHBI SBISETCS U3yUeHUE 00X (PHU3UIECKIX 3aKOHOMEPHOCTEH,
O0COOCHHOCTEH B3aMMOJICHCTBHUS AJIEMEHTOB JIEKTPOMEXaHMYECKHX CHUCTEM, XapakTepa
CTaTMYECKUX M JAMHAMHYECKUX IPOLECCOB, MPOTEKAIOIIUX B Pa3IMYHBIX CHCTEMax
3IIEKTPOTIPUBO/IOB.

B pesynbrare 0cBOEHUS AUCHUIUIMHBI CTYACHT JOJIKEH:

- 3Hamb TIPUHIMIBI PabOTHI IEKTPOMEXaHUUECKUX MpeoOpa3oBaTesieil SHEPTUu;
- BapUAHTHI MOCTPOCHUSI KHHEMATUYECKUX CXEM 3JIEKTPONPUBOJIOB; FIEKTPOMEXaHNYE-
CKH€ CBOICTBa JBHUTraTesiell MOCTOSSHHOTO U MEPEMEHHOI0 TOKa; CIOCOObI peryanpoBa-
HUSI CKOPOCTH JJIEKTPOJBHUTaTENCH; METOIUKY BbIOOpA AJIEKTPOABHUTaTENCH; METOJIbI
OIICHKH SHEPTeTUYECKUX MOKa3aTeae paboThl AIEKTPOTIPHUBOIOB;

- ymemb: pazpabaTbiBaTh KUHEMATHYECKHUE CXEMBI JJIEKTPOIPUBOIOB M PACCUH-
THIBaTh WX IapaMeTphbl, BHIOMPATh PAIMOHAIBHBIA THUI 3JEKTPOMPHBOJIA B COOTBET-
CTBUU C TEXHOJOTUYECKUMH TPEOOBaHUSIMU; PACCUUTHIBATH 3arpy3Ky AJIEKTPOJABUTATE-
Je M ompenensiaTh TpeOyeMyr MOIIHOCTD, ONPEACSATh YHEPreTHUYECKHE MOoKa3aTeln
paboTHI ANIEKTPONIPUBO/IOB;

- g1ademb METOANKAMU BbIOOPA 3JEKTPOJABUTATENCH C yUeTOM 0COOEHHOCTEH pa-
OO0TBHI MPOMBINIIEHHBIX MEXaHU3MOB M TEXHOJOTHYECKUX TpeOOBaHMUI; HABBIKAMHU aHa-
JM3a YHEPreTUYECKUX MOKa3aTeneil paboThl AIEKTPOIPHUBOIA.

[lepeuncnennsie pe3yabTaThl 0OYUEHHUS SIBISAIOTCS OCHOBOM Jisi (hOPMUPOBAHHUS
CIEIYIOIMNX KOMIETECHIINM:

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMALIMIO, OTEUECTBEHHBIN U 3a-
pyOXHBIN OMBIT 110 TeMaTuke uccieaoBanus (I1K-1);

- CIIOCOOHOCTHIO MOJIETUPOBATh OOBEKTHI MPOPECCHOHAIBHON AESITEIFHOCTU C UC-
M0JIb30BaHNEM CTAHJAPTHBIX MAKETOB M CPEICTB aBTOMATH3UPOBAHHOTO MPOCKTHPOBa-
Hus (I1K-2).

2 MECTO JUCHHUILINHBI BOCHOBHOHN OFPA3OBATEJBHON
MPOI'PAMME

JlucuuniauHa OTHOCUTCS K 4YacTd, (OpMHUPYEeMOH ydacTHUKaMU O00pa30BaTeib-
HBIX OTHOMEeHu# broka 1 nuctuumime (Moynei) yaeOHOTOo TIaHa.

basupyercst Ha 3HaHMSIX, YMEHUAX M HaBBIKaX, KOTOPbIE CTYJAEHT MPUOOpEN MpH
OCBOGHHUU MPENUIECTBYIOMNX AUCHUIUINH: BbICIIAs MaTeMaTHKa, HHPOpPMATHKA, TEOPHS
aBTOMATUYECKOI0 YNPAaBIICHUS, TEOPETHUYECKHE OCHOBBI 3JIEKTPOTEXHUKHU, AJIEKTpHUE-
CKHME MalIWHBI, TEOPETUYECKAs MEXAHUKA, TPUKIIATHAS MEXAHUKA.

3HaHUs, YMEHUS U HaBBIKH, TPUOOPETEHHbIE MPU OCBOCHUHU JAHHOW JUCIUILIH-
HBI, pEaIU3yI0TCAd CTYACHTOM IPHU BBIIOJIHEHUH KYypCOBOM pabOThl MO JUCHUILIIMHAM
«MonenupoBaHHe NEKTPOMEXAHUYECKUX CUCTEM», «CHCTEMBI yNpaBJIEHUS 3JIEKTPO-
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MIPUBOJIOMY», U3YUYEHUH TOCIECAYIOINUX AUCHUIUIMH — « MoaennpoBaHUe 3JIEKTpOMEXa-
HUYECKUX CUCTEM», «CHUCTEeMBbI YIpaBJIEHUS 3JICKTPONPUBOAOMY», «MoJaenupoBaHue 1
MMUTALKS MEXATPOHHBIX CUCTEM», « CIielIMaIbHbIE AJIEKTPONPUBOILI U AaBTOMATU3AIUS
TEXHOJIOTUYECKUX KOMILJIEKCOBY, MPOXO0XKACHUU TOCYJAPCTBEHHOW MTOTOBOM aTTecTa-
MU U B JAJIIbHEUIIIEH HHKEHEPHOU JEATEILHOCTH.

3 CTPYKTYPA U COAEP)KAHUE JUCHUIIVINHBI

3.1 Pacnpeue.ﬂeHne y‘leﬁHbIX yacoB 110 TeMaM JUCIUMIIJIMHBI 1 BHJ1aM 3aHA-

THM
HaunmenoBanue Temsl KonnuectBo yacos
(conmepxarenbHbIX MOIYJIEH) B ToMm uncrne
Bceero | Jlekuuu | Jlabop | Ilpaxr. CP
(Cemun.).
Tewma 1. Beenenue. 10/16 2/2 8/14
Tema 2. BzauMoaencTBue aiek- 20/22 42 6/4 10/16
TPOJIBUraTesl U MEXAHU3MA.
TeMua 3. 3JI€KTpOMe)iaHI/I‘-IeCKI/Ie 44/38 16/ 14/3 14/22
CBOWMCTBA JIBUTATENEH
Tema 4. MexaHuKa 3JI€KTpONpHU- 26/24 12/6 42 10/16
BOJA
Tewma 5. PerynupoBanue ckopo- 38/30 14/6 12/6 12/18
CTH DJIEKTPOIIPUBOIOB.
Tema 6. B3auMocBsi3aHHbBIE 2224 6/4 6/4 10/16
AJIEKTPONPHUBOBI
Tema 7. IlepexoaHbie mpoLecChl 30/30 10/6 6/4 14/20
AIEKTPONPUBOJIOB
Tema 8. DHepreTuka U1 OCHOBBI
BbIOOPA MOIIIHOCTH JIBUTATENEH 15/17 4/2 372 8/13
U Ipeo0pa3oBaTeseii JHepruu
KonTakthas pabora (q0omoHu-
11/15
TeJIbHAs)
Kypcogas pabota (mmpoexr) 36/36 36/36
Wroro no Bumam 3aHATUI 252 68/36 51/30 122/171
KonTposib 72
NUTOIO: 324

dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM JUCUMUILINHBI



KoMmnerennnu TeMbl JUCHUIIIMHBI, HalleJICHHbIC Ha (POpMHUPOBAHHUE
KOMIIETEHINH
[1K-1 Temsr 1-8
[1K-2 Temsr 1-8
3.2 Jlexkuun

Tema 1. BBenenune.

CozmepxkaHue Tembl 1: DieKkTpoMexaHWueckue mpeoOpa3zoBaTelid PHEPIHHU Kak
OCHOBa MAIIMHHOIO MPOU3BOACTBA. OCHOBHBIE NOHATHUSA U onpeneneHus. CoBpeMeHHOe
COCTOSIHHE U NEPCHEKTUBBI Pa3BUTUS aBTOMATU3UPOBAHHOTO 3JeKTponpuBoaa. CTpyk-
Typa 3JEKTPOINPHUBOJIA, €T0 OCHOBHBIE YacTH U 3neMeHThl. Knaccuduxamms snextpo-
npuBoaoB. cropus passutus. [Ipenmer kypca “Teopus 371€KTponpruBOaa”, €ro CBA3b C
OPYTMMH JTUCUUIUIMHAMU U MECTO B OOLIEH CHCTeME TEXHUYECKOro 0Opa30BaHUs WH-
KeHepa.

Jlutepatypa k Teme 1: [1, 2]

Tema 2. BzanmMoaeicTBue ABUraTesjs 1 MeXaHu3Ma.

Conepxxanue Tembl 2: IloHATHS ‘“‘MexaHMUYecKash XapaKTEpUCTUKA U €€
“xecTkocTh”. OCHOBHOE ypaBHEHHUE JIBWXXKECHHS 3JIEKTPONpUBOJa. Buabl MexaHu-
YECKUX XapaKTEPUCTHK JABUraresed U MexaHu3MoB. CTaTHUYECKHE W AUHAMUYE-
CKHE PEKMMBbI B3aUMOJECHCTBUS JBUTATENS U MexaHu3Ma. CTaTHdecKkas yCTONYH-
BOCTb COBMECTHOM paOOThl [BHUraTels M MeXaHW3Ma. THIOBbIE CTaTHUYECKHE
Harpy3KHy JIEKTPONPUBO/A: AKTUBHBIEC U PEAKTHUBHBIE.

Jlutepatypa k Teme 2: [1, 2]

Tema 3. JeKkTpoMexaHn4YecKHne CBOMCTBA IBUTaTeIei.

Conepxxanue TeMbl 3: YpaBHEHHSI U CTPYKTypHas CXEMbl JABUTaTENsl MOCTO-
SHHOTO TOKa HE3aBUCHUMOTO BO30yxaeHus. KaHanbl ynpaBieHUs MOJEM U LIETbIO
SIKOpSI, IX OCOOEHHOCTH. EcTecTBeHHBIE U MCKYCCTBEHHBIC CTATUYECKHE XapaKTe-
PUCTHKH, WX TIOCTPOCHHE MO HOMHHAJIBHBIM JAHHBIM JJICKTPUYECKOW MAIIUHBI.
PacueT compoTuBieHHI MycKOBOTO pe3ucropa. JMHamMuueckne XapakTepUCTUKU
AIIEKTPOMEXAHUIECKOTO MpeoOpa3oBaTelis ¢ HE3aBUCUMBIM BO30YXKICHUEM, UX Ya-
CTOTHBIM aHANU3, BIUSHUE TapaMeTpoB, Pe:KMMbI paOOTHI ABUTATENsI, UX dHEpre-
TUYECKHUE IMOKa3aTeIH.

VYpaBHeHHS] CTaTUYECKHX XApPAKTEPUCTUK JBUTATEINs MOCTOSHHOTO TOKa IO-
CJIeIOBATENIbHOTO BO30YkIeHusl. EcTecTBeHHBIE U HCKYCCTBEHHBIE XapaKTEPUCTH-
Kd, Pexumbl paboThHI IBUTaTENS.

Oco0eHHOCTH ANIEKTPOMEXAHUUYECKIX CBOMCTB JABHUTATENsI MOCTOSHHOTO TOKA
CMEIIaHHOTO BO30YXKICHUS.

Cxembl 3aMeICHUS U YPABHEHUS CTATUYECKUX XapAaKTEPUCTUK ACHHXPOHHOTO
nBurarens. EcTecTBeHHbIE M MCKYCCTBEHHbBIE XapaKTEPUCTHUKU, UX TMOCTPOCHHE.
Pacuer compoTHBIEHH MyCKOBOTO pPE3UCTOpa Jisi ACHHXPOHHOTO JBUTATENS C
¢da3zHbIM poTopoM. J[nHaMUYecKass MeXaHUYecKas XapaKTepUCTUKa aCHHXPOHHOTO




AIIEKTPOMEXAHUYECKOTO MPpeoOpa3oBaTesis SHEPTHH, BIUSHUE TTapamMeTpoB, Pexu-
MBI PabOTHI ABUTATEIIS.

VYrioBas, paboyasi 1 MyCKOBbIE MEXaHUUECKHUE XapaKTEPUCTUKU CHHXPOHHOTO
nBuraresns. BiusiHue Toka BO30YXKIEHUS Ha MEPErpy304YHYI0 CIIOCOOHOCTh M KO-
s urrent moiHocTy aurarelis. CrocoObl mycka, TOPMOXKEHHE.

Jlnnamuueckue cBorcTBa aBuraress. [aroBeii pexum.

Jluteparypa k teme 3: [1, 2]

Tema 4. MexaHnKa 3J1eKTPONIPUBO/AA.

Conepxanue Tembl 4: OCHOBHBIE MEXaHWYECKHUE Y3JIbl U KHHEMATHYECKUE
CXEMBI DJIEKTPOIIPUBOIOB. MOMEHTBI U CHJIBI YIIPYTOTO B3aUMOACHCTBHS I1OBHXK-
HbIX Macc. [IpuBeneHre MOMEHTOB MHEPLIMH, MACC, )KECTKOCTEH YIIPYTHUX CBSI3EU U
CTaTUYECKUX HArPy30K K PacYETHOM CKOPOCTH. BimsHHME CTaTM4ECKON Harpys3ku
Ha KOd((ULIMEHT MONe3HOro AEMCTBHUS MexaHuuyeckoi mnepenaun. CocrtaBieHue
PACUYETHBIX CXEM MEXaHMUYECKON YaCTH JIEKTPOIPUBO/IA.

VYpaBHeHue Jlarpanika, IOJy4YEHHE C €r0 IOMOIUBK YPABHEHUN JIBHIKCHHUS
YIIPYTO-CBA3aHHBIX MAacCC IIPU JUHEMHOW KUHEMATHYECKOU Tiepenaye. [Ipumenenue
JAHHOTI'O YPAaBHEHHUs Ul CIIy4dasl HEIMHEWHOW KMHEMAaTUYECKOU CBSI3M Ha IPUMEPE
KPUBOILMITHO-IIATYHHO! ITEpEIayu.

Mexanuueckass 4acTh 3JEKTPOIPHUBOJIA KaK OOBEKT YIpaBJICHUS, €€ CTPYK-
TypHbIe cxeMbl, [lomyuenue ¢ momompio popmynnsl Me3oHa nepe1aTouHbIX (yHK-
Uil 0 YNpaBJsIoNIeMy BO3IACHCTBUIO. AMIUTUTYIHBIE U (ha30Bble YACTOTHBIE Xa-
PAKTEPUCTUKH YIIPYTO-CBI3aHHBIX MAaCC.

MexaHnueckre IMepexOoAHble MPOLECCHl OJHOMACCOBOW IWHAMUYECKOW CH-
CTEMBI PO CKAYKOOOPa3HOM M IKCIIOHEHIMAIBHOM XapaKTepax M3MEHEHUs MO-
MeHTa JBuratens. I'padoaHamuTHUECKOe pelIeHe OCHOBHOIO YPAaBHEHUS JABUXKE-
HUS [IPU HEJIMHEWHBIX MEXaHUYECKUX XapaKTEPUCTUKAX JBUIaTess U MEXAHU3MA.

MexaHnudeckrue IepexoqHble MPOLECCHl JIBYXMAacCOBOM YIIPYTO-CBA3aHHOU
JUHAMUYECKOM CHUCTeMBl. J[MHAMUYEeCKHEe Harpys3Kd 3JIEKTpolpuBoja. BiusHue
Ar0(TOB B Iepenavax Ha JUHAMUYECKYIO HArpyXEHHOCTh YIPYTO-CBSI3aHHON Me-
xaHuueckoi cucrembl. Koaduument auraMnaHocTd, CHOCOObI €ro CHUXKEHUSI.

Jluteparypa k teme 4: [1, 2]

Tema 5. PeryimpoBaHue CKOPOCTH 3JIEKTPOIIPUBOAOB.

Conepxxanre TeMbl S: OCHOBHbBIE ITOKa3aTeNId PErYJIUPOBAHHUS CKOPOCTH:
JIMana3oH, Y3KOHOMUYHOCTb U T.J1. OrpaHUYeHus PU PEryJIMPOBAHUNA CKOPOCTH.

PeocratHOe, MMITyIbCHO-IAPAMETPUUYECKOE M HMILYJIBCHOE PETYIUPOBAHUE
CKOPOCTH JIBUTaTeNsl MOCTOSIHHOTO TOKa HE3aBHCUMOTO BO30OYKIeHHs. Perymupo-
BAaHME M0 CXEME C LUIYHTUPOBAHUEM SIKOpsA. PerynupoBaHue myTeM IJIaBHOIO BIIM-
SIHUSL HA BEJIMYMHY DHEPIUM MUTAHUS JBUTATENs: CUCTEMBI T€HEPATOP-ABUTATEND,
BEHTWJIbHBIN NpeoOpa3oBaTesb-ABUraTenb. JJnHaMuyeckue 0cCoOOEHHOCTH pa3iiny-
HBIX CUCTEM. PeryimpoBaHue CKOPOCTH M3MEHEHMEM MAarHuTHOro noroka. Cpas-
HUTEJbHA OLICHKA NIOKAa3aTelIel PETyJIMPOBAaHUS CKOPOCTH JIEKTPOIPUBOIOB.

PerynupoBouHble OCOOEHHOCTH JBUTaTee MOCIEA0BATEILHOIO U CMEIIAH-
HOT'0 BO30Y>KJI€HUSI.




PeocratHoe, MMITyIbCHO-IAPAMETPUUYECKOE M HMILYJBCHOE PETYIUPOBAHUE
CKOPOCTH aCHHXPOHHOI'O JABHUrareis. PeryampoBouHble OCOOEHHOCTH JIBUTaTelIs
U3MEHEHHUEM YHCJIa Tap MOJI0COB. YacTOTHOE peryJIMpoBaHUE CKOPOCTHU: OCHOB-
HbI€ 3aKOHBI PEryJUpPOBaHUs, CUCTEMBI MPeoOpa30BaTENb YaCTOThI-ACUHXPOHHBIN
JBUTATENb C AIEKTPOMAIIMHHBIMA U BEHTWJIBHBIMU IIPEOOPa30BaTEIIMU YaCTOTHI.
[IpyHLIMIBI PEryIupOBaHUs CKOPOCTH B MAaIlIMHE JBOWHOIO NMUTAHUA. BEHTUIBHO-
MAaIllMHHbIE U BEHTUJIbHBIE KACKA/Ibl C aCUHXPOHHBIMU JIBUTATEIISIMU.

YacToTHOE peryaupoBaHue CKOPOCTU CUHXPOHHOT'O ABUTATEIIA.

Jluteparypa k teme S: [1, 2]

Tema 6. B3aumocBsi3aHHBbIE 3JIEKTPONPUBO/bI.

Conepxxanue Tembl 6: CucreMa MEXaHUYECKUH BaJl C COBMEILEHUEM JIBUTa-
TENbHBIX PEXHUMOB D3JIEKTPUUYECKHX MalllMH, pacupelereHue oOIIel Harpys3Ku.
CoBMeleHrEe JBUTAaTEIBHOIO U TOPMO3HOIO PEXUMOB B CUCTEME MEXaHUYECKOTO
BaJIA.

CucTeMbl ANEKTPUIECKUI BaJl: ypaBHUTEIbHBIN, paOOUUil, TUCTAHIIMOHHBIHA.

Jluteparypa k Teme 6: [1]

Tewma 7. IlepexoaHbie MPOUECCHI JJIEKTPONPUBOI0B.

Coneprkanuie TeMbl 7: Bupl epeXOaHBIX MPOIECCOB: MEXaHUYECKHE, IJICK-
TPOMAarHUTHBIE, SJEKTPOMEXaHMYECKHE W TEIUIOBble. BiusHHMe mapamMeTpoB Ha
CTETIeHb MPOSIBIICHHUS ¥ 3HAYMMOCTB OT/ICIBHBIX BHOB IIEPEXOTHBIX POIIECCOB.

MexaHn4eckrue mepexoHble TMPOLECChl MISKTPOIPHBOIA C JIMHEHHON Mexa-
HUYECKON XapaKTePUCTUKOW JBHUTATENs TPU HEU3MEHHOM CTaTHUYECKOM MOMEHTE:
IyCK, TOPMOXEHHUE, peBepc, HAOpoc U cOpoc HArpy3Ku. MexaHUuecKHe mepexo-
HbIE TIPOIIECCHI AIEKTPONPUBOAA C HEJTMHEHHBIMH MEXaHUYECKUMH XapaKTEPUCTHU-
KaMH JIBUTaTelsl 1 MEXaHU3Ma.

BrnusiHre 351eKTpOMarHuTHON WHEPIIMU Ha MepexoqHbIe mporecchl. [lepexo-
HBIE TPOIIECCHI AIIEKTPONMPHUBOIA C YIETOM WHAYKTUBHOCTHU SIKOPHOU IIETIN JIBHUTA-
TEJIsI HEe3aBUCUMOTO BO30YxaeHus. llepexomHbie mpolecc mpu U3MEHEHHH TOKa
BO30Y>KICHHUS.

OCOOCHHOCTH DIEKTPOMEXAaHMYECKUX TMEPEXOAHBIX MPOIECCOM IBUTATENCH
HIOCJIEOBATEIBHOTO U CMEIIAHHOTO BO30YKICHHUSI.

DneKTpoMexXaHUYEeCKUE MEePEXOHbIC TPOLECCHl B ACHHXPOHHOM JIBUTaTENe C
KOPOTKO3aMKHYTBIM POTOPOM.

Oco0eHHOCTH TIEPEXOTHBIX POIIECCOB CHHXPOHHOTO IBUTATEIIS.

dopmupoBaHue MEPEXOIHBIX MPOIECCOB C OTPAHUYECHHEM YCKOPEHUH U PHIB-
KOB.

Jlutepatypa k Teme 7: [1, 2, 4]

Tema 8. JHepreTnka U OCHOBBI BHIOOPA MOLIIHOCTH JBMraTe/ieil M mpe-
oOpa3oBareJieil JHEPIUH.



Conepxxanue tembl 8: TloTepu 31€KTPOIHEPIHH B YCTAaHOBUBILUXCS U MEpe-

XOJIHBIX pEKHMMax IycKa, TOPMOKEHUS U peBEpca JABUTrATEIEN HE3aBUCUMOIO BO3-
OyxaeHust 1 aCHHXPOHHBIX. CIIOCOOBI MX CHUXKEHUS.
HarpeB n oxyaxxaeHue aBurartesiei pu HEU3MEHHOU U TIEPEMEHHOM HArpys-
kax. HoMuHanbHbIE TETIOBBIE peKUMBI S1-S8.
Br10op MomHOCTH ABUraTesss NpoAOIKUTENBHOrO pexkuma S1 npu Hen3MeH-
HOW MIPOJOJKUTEIIBHONW HATPY3KE.
Br10op MomHOCTH BUraTesnst NpoAOKUTENILHOTO pexkuma S1 npu nepemes-
HOUM MPOAOJKUTENILHONW HArpy3Ke JIBUTATeNsi METOJaMU CPEIHUX MOTEPh U IKBU-
BAJICHTHBIX MO HArpeBy BEIMYMH: TOKAa, MOMEHTA, MOIIHOCTHU. YYET YCIOBUM
OXJIQKJEHUS U MEePErpy30uYHON CIOCOOHOCTH.
Brei6op momHOcTH nBUraTenei Ans KpaTKoBpeMeHHOro (S2) W MOBTOPHO-
KpPaTKOBPEMEHHOTO (S3) pexxuMoB pabOTHI.
Br16op momrHocTu npeoOpa3zoBaTeneil SJHEPrHH.
Jluteparypa k Teme 8: [1, 3]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

B y4ueOHOM maHe HE 3armIaHUPOBAHO.

3.4 JIabopaTopHbIie padoTHI

No
/11

Tema paboThI

O0Onewm, yac.

JIute-
parypa

Jlaboparopnast pabota Nel. MccrnenoBanue cTaTHYECKUX
XapaKTePUCTHK JBUTATENS MOCTOSHHOTO TOKA C HE3aBU-
CHUMBIM BO30YKJICHHEM

5/3

[5, 711

Jlaboparopnas pabota Ne2. HccrnenoBaHue cTaTHIECKUX
XapaKTEPUCTHK JICKTPOIIPUBOIA TOCTOSHHOTO TOKA 110
CUCTEME TeHEepaTOP-/IBUTaTellb

4/2

[5, 711

Jlaboparopnas pabota Ne3. HccnenoBaHue cTaTHIeCKUX
XapaKTEPUCTHK JIBUTATENS TOCTOSTHHOTO TOKA C TIOCIIE0-
BaTeIbHBIM BO30YKICHHEM

6/3

[5, 7]

Jlaboparopnast pabota Ne4. VccrnenoBanue cTaTUYECKUX
XapaKTepUCTUK ACHHXPOHHOTO ABUTaTeNs ¢ (ha3HbIM po-
TOpOM

6/4

[5,7]

Jlaboparopnas pabota Ne5. HccnenmoBaHue cTaTHYeCKUX
XapaKTEPUCTHK ACHHXPOHHOTO ABUTATENS TIPU MTUTAHUH
OT MIpeoOpa3oBaTessi 4aCTOThI

4/2

[5, 7]

Jlaboparopnast pabota Ne6. VccrnemoBanrue cTaTUYECKUX
XapaKTCPUCTHUK ABYXJIBUTATCIIBHOTO 3JICKTPOIIPUBOJA C
MEXaHUYECKUM COSTMHEHHEM BaJIOB

8/4

[5,7]

JlaGopatopnas padora Ne7. DkcriepuMeHTaIbHOE OIpee-
JICHUE MOMEHTA MHEPLUH IEKTPOIPHBOAA

4/2

[5,7]

Jlaboparopnas pabota Ne§. MccnenoBanue mepexoaHbix
MIPOIIECCOB MPH ITyCKE JIBUTATEIISI TOCTOSTHHOTO TOKA C He-
3aBHCHMBIM BO30YKICHHEM

6/4

[5, 7]

Jlabopartopnast pabota Ne9. VccrnenoBanue nepexoHbIX
MIPOLIECCOB B CHCTEME TeHepaTOP-IBUTATEIb

6/4

[5, 7]




Jlabopartopnast pabota Nel(. DxcriepuMeHTaIbLHOE OTpe-
10 JeJIeHre HOMUHAJIBHOM MOIIHOCTH JIBUTATEIS TIPOI0JIKH- 2/2 [5, 7]
TEJILHOTO PeKUMaA
HUTOI'O: 51/30

3.5 CamocrosiTeqbHasi padoTa CTyJIeHTa

Ne Bunel camocToaTensHON pabOThI CTYIEHTA O6bewM,
n/n Jac.
1 N3ydeHue JIEKIMOHHOTO MaTepualia 46/75
2 [ToaroToBKa K MPaKTUYECKUM 3aHITHIM 0
3 [ToaroToBka K 1a00opaTOpHBIM paboTam 40/60
5 BrimonHenne KypcoBoro npoekta (36 uacos) 36/36
UTOrI'O: 122/171

3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

[TporpaMMol AMCHUIUIMHBI MPETYCMOTPEHO BBIMOJHEHHE CTYJIECHTAMU KYPCOBOTO
npoekTa Ha TeMy «IIpoekTupoBaHKe aCHHXPOHHOTO 3JICKTPOIPUBOJIAa MOCTOBOI'O KpaHa
OOJBITION TPY30MIOABEMHOCTI.

[{enp0 KYpCOBOTO TPOCKTA SIBIIACTCS MPUOOPETCHHE M 3aKpPEIJICHHE HaBBIKOB
IPAKTHYECKOTO pacuera aCHHXPOHHOTO 3JICKTPOIPHBOA MEXaHH3Ma MoJIbeMa MOCTO-
BOTO KpaHa. B mporecce paboThl yriayOsIFOTCS 3HAHMSI, TIOJydeHHbIe B Kypce «Teopus
9JIEKTPOTIPUBO/IA» B YaCTH aHAJIN3a PEKUMOB PabOTHI AJIEKTPOIIPUBOIA.

[TepBas yacTh 3aHMMaeT OCHOBHOW OOBEM PabOTHI M COJEPIKUT BECh KOMILICKC
BOTIPOCOB ITPOCKTHPOBAHMSI FJICKTPONPHBOa KOHKPETHOTO MEXaHM3Ma, HauYuHas C BbI-
Oopa JaBUTATEINS MO 33JaHHBIM TEXHHUYECKUM U TEXHOJOTHYECKUM YCIIOBHSM M 3aKaH-
YHUBasi OI[CHKOW €ro TEIIOBOIO COCTOSIHHS, C YUETOM MEPEXOIHBIX PEKUMOB, a TAKKE
BEJIMYMHBI SHEPTOMOTPEOICHHS 32 UK pabOTHI,

Bropas 4acTh BBINOJHSETCS B MOPSAIKE YCOBEPIICHCTBOBAHMS MPHHITOTO BIIEP-
BOM 4YacCTH MPOEKTa AJICKTPOIPHUBOAA CO CTYNCHYATHIM PEOCTATHBIM YIPABJICHUEM ITy-
TEM €ro 3aMEHbI YaCTOTHO-YNPaBISIEMbIM aCHHXPOHHBIM-IIPHUBOJIOM, JICHCTBYIOIIUM B
OJIMHAKOBBIX C MPEIBITYIIAM IPUBOJOM yCIOBHUSX.

OHa cOIep)KHT pacyeThl CTATUYCCKUX H ITYCKO-TOPMO3HBIX PEKHMOB KOPOTKO3a-
MKHYTOT'O aCHHXPOHHOTO JIBUTATENsI B MpejiesiaX Beel ITUKIOrPaMMbl paObOThI MOIbEM-
HOM JIeOCIKH C MPOBEPKOW TEIIOBOTO COCTOSHUS AJICKTPUICCKOW MAITUHBI U CPaBHU-
TEJILHOW OIIEHKOH SHEPronoTpedIeHust 00EUX CUCTEM DIIEKTPOIPUBOJIOB.

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu U mKajJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS chopmupo-
BAHHOCTH KOMIIeTeHIIUH

COCWICZ@]Z}Z}OI/L;CZ}Z KomnemeHyuu — nojHona SHAHUU
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- HyJICBOW YPOBEHb: HEBEPHBIC, HE apTYMEHTHPOBAHHBIE, C MHOKECTBOM T'PYOBIX OIIIN-
OOK OTBETHI HA BOMPOCHI. Y POBEHb 3HAHMIA HI)KE MUHUMAJIBLHBIX TPEOOBAHUH;

- MUHUMAaJIbHBIN YPOBEHB: JTaHbI HETIOJIHBIC, HETOUHBIC U HEAPTYMEHTUPOBAHHBIE OTBETHI
Ha Bompockl. JlomymieHo MHOTO TpyObIX OMMOOK. YPOBEHb 3HAHWN HUKE MHHAMAJb-
HBIX TPeOOBaHMIA,

- TOPOTOBBIN YPOBEHb: JaHBI HEJOCTATOYHO TOJHBIE, TOUYHBIC W apTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHI. [1710X0 3HaeT TEpMUHBI, OMIPECICHUS 1 TIOHSATHSI, OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOIIIEHUS, TPUHIIUTIBL. J[OMyIIIeHO MHOTO HErpyOBIX OIIMOOK;

- CpeIHUN YPOBEHb: JaHbI JTIOCTATOYHO MOTHBIE, TOUYHBIC U apTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. B 11e710M 3HAeT TepMUHBI, ONMPENCICHHS U TIOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIICHHUS, TPUHITUTIBI. J{OMyIIIeHO HECKOJIBKO HETPyOhIX OMMOOK;

- IPOJIBUHYTHIM YPOBEHb: JaHBI TIOJHBIC, TOYHBIE U ApPTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMHHBI, OTPEACIICHUSI U TIOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHWS, IPUHIUIIEL. J[OTTyIIIEHO HECKOJBLKO HETPYOBIX OIMIMOOK;

- BBICOKH YPOBEHb: JaHBI MOJIHbIE, TOYHBIC U apTYMEHTHPOBAHHBIE OTBETHI HAa BOIMPO-
Chl. 3HACT TEPMUHBI, ONPEICICHUS W TIOHATHS;, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHO-
IICHUS, TPUHIUIIBEL. JIOMTyIIeHO HECKOIBKO HETOYHOCTEH.

Cocmasnarowas KomnemeHyuu — yMeHusl

- HyJIEBOM YPOBEHb: IOJHOE OTCYTCTBHE ITOHMMAaHUSI CyTH METOJIUKHU PELICHUs 3a7a4H,
JOMYIIEHO MHOXKECTBO IPyOeHIINX OMIMOOK / 3a/1aHUS HE BHIIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: caboe MOHMMAaHUE CYTH METOJIUKHU PEHICHUs 3a7adu, JOIy-
HIeHbI TpyObIe ommOKu. Pemenus He o0ocHoBaHbl. He ymMeeT ucmnonb30BaTh HOpMAaTHB-
HO-TEXHUYECKYIO JIuTepaTypy. He opueHTupyercs B cieMalbHOW HAyYHOW JIMTEpaTy-
pe;

- TIOPOTOBBIN YPOBEHB: IOCTATOYHOE MOHMMAHHE CyTH METOAMKH pEIIeHUs 3aJaud, JO-
nyuieHsl ommoku. Pemenns He Bcerna 000CHOBAaHBL. YMEET UCMOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO IuTepaTypy. Ciaabo OpHEeHTHPYETCs B CIEUAIbHON HayYHOM JINTEPATYPE;

- CpPeIHUH ypOBEHb: B 1LI€JIOM IOHMMAET CyTh METOJMKHU PEIICHUs 3ajayd, JOIMYLICHBI
omOku. PemeHnss He Bcerga OOOCHOBaHBI. YMEET HCHONb30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CIEIUATIbHYI0 HAYyYHYIO JINTEPaTypy;

- IPO/IBUHYTHIA YPOBEHb: B LIEJIOM MIOHUMAET CyThb METOJIMKU PELICHUS 3aJa4uu, OIyIle-
Hbl HETOYHOCTU. CrocOOEH 00OCHOBaTh PELICHUS. YMEET UCIOJIb30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CIIEIHATIbHYIO HAyYHYIO JINTEpaTypy;

- BBICOKHI ypOBEHb: MOHUMAET CYTh METOAMKH perieHus 3agaun. CnocoOeH 000CHOBATh
peleHns. YMeeT MCMOIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEIHATIbHYI0 Hay4YHYIO
JIUTEPATYypPy, NIEPETOBOU OIIBIT.

Cocmasnarowas komnemenyuu — 61a0eHue HagblKamu
- HyJIEBOM YpOBEHb: HE JEMOHCTPHUPYET BJIaJIEHUE HABBIKAMU BBITIOJHEHUS Mpodeccro-
HaJbHBIX 33a4. He MOXeT BBINOJHUTD 3a/1aHHUS;
- MMHMMAaJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BJIAJCHUE HABBIKAMHU BBIIIOJIHEHUS IIPO-
(deccuoHanbHBIX 3a7ad. VCHBITBIBAET CYLIECTBEHHBIE TPYAHOCTH IPU BBINOJIHEHUU
OTJEIIBHBIX 3a/1aHMI;
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- IOPOTOBBIN yPOBEHB: BJa/IeeT HABBIKAMH BBITIOJHEHUS MPOGECCHOHATIBHBIX 33/1a4 Ha
[IOPOTOBOM YpPOBHE. 3a/IaHHsI BBIIIOJIHAET MEAJICHHO U HEKAaYECTBEHHO;

- CpEIHUI YPOBEHb: BJIaJICE€T HABbIKAMU BBIIIOJHEHMS IPO(ECCUOHATIBHBIX 3a/1a4. 3aja-
HUS BBITIOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- IPOABUHYTHIM ypOBEHb: BJIAJICET YBEPEHHbIMU HaBBIKAMU BBINOJIHEHMs Ipodeccuo-
HaJIbHBIX 3a7a4. DBICTPO M Kaue€CTBEHHO BBINOJHACT 3aJaHus, MHOTAA JOIyCKas He-
3HAYUTEIIBbHBIC MIOIPEIIHOCTH;

- BBICOKHMI YPOBEHb: BJIAJICET YBEPEHHBIMU HABBIKAMM BBIIOJHEHUS MPOPECCUOHATb-
HBIX 3a]1a4. BpICTPO U Ka4eCTBEHHO BBIMOJIHSIET 33aHUS, IPU HEOOXOJUMOCTH JEMOH-
CTPUPYsI TBOPUECKUU ITOAXO.

Obobwennas oyenka cqhopmMupo8anHoOCmu KoMnemeHyul

- HYJIEBOW YpOBEHb: Ha HYJIEBOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OIHA
WJIN JIBE U3 TPEX, OCTAIBLHBIE — Ha 00JIee BEHICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MUHUMAJILHOM YpOBHE CHOPMHUPOBAHBI: BCE COCTABJISIO-
1IMe; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BLICOKOM YPOBHE;

- IOPOTOBBIM YPOBEHB: Ha TOPOTOBOM yPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONINE; OJ1-
Ha WU JBE U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;

- CpEIIHMM YpPOBEHb: Ha CPEIHEM YypOBHE C(HOPMHPOBAHBI: BCE COCTABISAIOIINE; OJHA
WM IBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BLICOKOM YPOBHE;

- TIPOJIBUHYTHIM YPOBEHB: Ha MPOJABUHYTOM ypOBHE C(HOPMUPOBAHBI: BCE COCTABJISIO-
1IM€; OJIHA WJIU JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YpOBEHB: Ha BHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIIOIINE KOMIIC-
TCHITUM.

4.2 Bonipockl K 3K3aMeHY U PUMep 3K3aMEeHAIMOHHOIr0 Ouiiera
Bonpocel k 3k3aMeHy:

I1o nepBoil YacTH AMCUMIJIUHBI

1. @yHKnHOHANBHASA CXeMa 3JIEKTPOIPHBOJA, HA3HAYEHHE €ro 3jaeMeHToB. Kiac-
cu(uKaLys MEKTPONPUBOIOB.

2. CoBMmecTHast paboTa ABUTATENs U MEXAHU3MA, HAXOKJIECHUE CTATUUYECKON TOUKH.
YcnoBue cTaTHuecKoil yCTOMYMBOCTH COBMECTHON PaOOTHI.

3. CBOICTBa U MEXaHWYECKHE XaPAKTEPUCTUKN aKTUBHOIO MOMEHTA WJIA CHUJIbI CTa-
TAYECKOTO conpoTHuBieHus. [Iprumepsl mposiBieHus.

4. CBoiilcTBa 1 MEXaHUYECKUE XAPAKTEPUCTUKH PEAKTUBHOIO MOMEHTA WJIM CHJIbI
cyxoro Tpenus. lIpumepsl nposBieHus.

5. CBolicTBa U MEXaHWYECKHE XAPAKTEPUCTUKH PEAKTHUBHOTO MOMEHTA OT CHJIBI
BHEIIHETO BSI3KOro TpeHus. [Ipumepsl nposiBiaeHus.

6 CBOICTBA PEAKTUBHOI'O MOMEHTA OT CHJI BHYTPEHHETO BSA3KOTO TPEHHUS.

7. OCHOBHOE YpaBHEHHE IBMIKCHUS AJIEKTPONPUBOAA, CTATUYECKUA U AUHAMUYE-
CKUI PEKUMBI paOOTBHI.

8. Buapl MEXaHWYECKMX XAapaKTEpUCTHUK JBUrareiaeid u MexaHu3moB. [lonsarne
KECTKOCTU MEXaHUYECKOM XapaKTePUCTUKH
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9. BbiBoAg ypaBHEHUH 3JIEKTPOMEXAHUYECKOM M MEXaHWYECKOM XapaKTEPUCTUK
JIBUTATENS] HE3aBUCUMOTO BO30YXACHHUS. 3aBUCUMOCThH YKECTKOCTM MEXAaHWYECKOM Xa-
pakTepucTuku ot napamerpos JJHB.

10. Pacyer m mocTpoeHHE €CTECTBEHHBIX CTaTHUUeCcKux xapakrepuctuk IHB 1o
HOMUHAJIbHBIM JIaHHBIM.

11. Pacder u mocTpoeHrne UCKYCCTBEHHBIX CTaTH4eCcKuX xapakrepuctuk JIHB npu
BBEJICHUM B 1IEIb SIKOPS J00ABOYHOrO conmpoTuBiieHUus. CeMercTBO XapakTEPUCTHK, 00-
JIACTh MPUMEHEHUS.

12. PacyeT u moCTpoEHHE HUCKYCCTBEHHBIX CTaTUYECKUX Xapakrtepuctuk JJHB npu
U3MEHEHUU MarHuTHOTrO noToka. CemeicTBa XapaKTepUCTHK, 00IaCTh X IPUMEHEHHS.

13. PacyeT u mocTpoeHHe HCKYCCTBEHHBIX CTaTUYECKUX Xapakrtepuctuk JJHB npu
M3MCHEHUH HANpPsDKeHUs MUTaHus skopsi. CeMelcTBa XapakTEPUCTHK, 00JacTh UX MPH-
MEHEHHSI.

14. I'padpuaeckuit pacdeT CONMPOTUBICHHUIN JOOABOYHOTO PE3UCTOPA JIJIs ITyCKA JIBU-
ratesis He3aBUCUMOI'O BO30YKICHHUS.

15. ITpusHak u sHepreTuka apurarenbHoro pexxuma JHB Ha npumepe nmoabema
rpy3a. COOTBETCTBYIOIIME CTATUUECKUE XapaKTEPUCTHUKHU.

16. ITpusnak u sHepreTuka reHeparopHoro pexxuma JIHB Ha npumepe omyckanus
rpy3a. COOTBETCTBYIOIIUE CTATUYECKUE XAPAKTEPUCTHUK.

17. IlpusHak u sHepreTrka npotruBoBkiItoueHus JJHB Ha npumepe onmyckanus rpy-
3a. COOTBETCTBYIOIINE CTATUYECKUE XAPAKTEPUCTHUKHU.

18. Ilpu3Hak u sHEpreTrka AuHaMmuueckoro topmoxxkenus JJHB Ha nmpumepe omyc-
KaHus rpy3a. COOTBETCTBYIOUIUE CTATUYECKUE XaPAKTEPUCTUKH.

19. I'padpuaeckas mwmtroctparus pesepca JIHB usmenennem mosipHOCTH Harpsixke-
HUS TIPY HAJIMYUHM PEaKTUBHOTO MOMEHTA CTaTW4eckoil Harpy3ku. HeoOxomaumbie mosic-
HEHMUSL.

20. I'padpuaeckas MUTFOCTpaIHs C TIOMOIIBI0O MEXaHWYECKuX xapakrepuctuk /[HB
OCTaHOBKH B PeXXHME MPOTUBOBKIIIOUEeHUs. He0OX01uMble MOsSCHEHMUS.

21. I'padmueckas WILTIOCTpAIUs ¢ MOMOIIBIO MEeXaHHYeCcKux xapakrtepuctuk JIHB
OCTaHOBKH B PEXXHME IMHAMHYECKOT0 TopMoskeHus. HeoOxoqumble mosCHEHMUS.

22. I'paduueckas WUTIOCTpAIMsl peBepca ABUTATENsl HE3aBUCUMOIO BO30YKIECHUS
BBEJICHHEM B LIE€TIb SIKOPS JJ0OABOYHOTO COMPOTUBIICHUS MPY HATMYUU aKTUBHOTO CTaTH-
yeckoro MmomeHTa. Heo0xoiuMble MOsICHEHUS.

23. I'padmueckas wumoctpanus nepexona JIHB u3 nuratensHoro pexxuma B pe-
KM T'€HEPATOPHOIO TOPMOXEHHs YMEHBIIEHUEM, a 3aT€M W3MEHEHHMEM NOJIIPHOCTH
HaNpsDKCHHUS. MUTAHUS SKOPS NMPU HAJW4YMHA AKTUBHOIO MOMEHTA CTAaTUYECKOTO COIpPO-
TuBNieHus. Heobxoaumbie MosiCHEHNSI.

24. I'paduaeckast WILTFOCTpAIHs C TIOMOIIBI0O MEXaHWYeCKuX xapakrepuctuk /IHB
OCTaHOBKHU B PEKHMMeE T'€HEepaTOPHOro TopMokeHus1. HeoOxoumbie MOsICHEHHUS.

25. I'padpuaeckas MLTFOCTpaIys C TIOMOIIBI0O MEXaHWYeCKuX xapakrepuctuk /IHB
CHUKEHMSI CKOPOCTH BpAILEHUS TEHEPATOPHBIM TOPMOKEHUEM DJIEKTPUUECKON MAILIUHBI.
Heobxoanmbie nosicHEHUS.

26. cxonHble ypaBHEHHUS U CTPYKTYpHAsi CXeMa 3JIEKTPOMEXaHUUECKOro peodpa-
3oBatens sHepruu JIHB npu U = var u U, = var. HeoOxoaumbie mosiCHEHUSI.

27. YpaBHEHHS U CTPYKTypHasl cXxema 3JIEKTPOMEXaHUYECKOro MpeoOpa3oBaTes
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JHB npu U = var u Uy,s = const. Heo6xonumble mosicHeHus!.

28. YpaBHEHHS U CTPYKTypHasl cXema 3JEKTPOMEXaHUYECKOro MpeoOpa3oBaTels
sHeprun JIHB npu nutanuu sikopsi oT ucTouHuka Toka. HeoOxoiMMble OsICHEHUS!.

29. OnpeneneHue UHAYKTUBHOCTH U MOCTOSTHHON BpeMEeHU OOMOTKH BO30YKICHHUS
JIHB. KonnyecTBeHHas OIIEHKA MOCTOSIHHOW BPEMEHH.

30. Onpenenenrne MHIYKTUBHOCTH M MOCTOSIHHOW BpemeHu sikops JHB. Konunue-
CTBEHHAas OLIEHKA NTOCTOSIHHON BPEMEHH.

31. JlunaMmuueckue CBOMCTBA dJIEKTPOMEXaHUYecKoro npeoodpazonaresns [IHB: BbI-
BOJI YPaBHEHUS () MPU TAPMOHUYECKOM U3MEHEHHH 3JIEKTPOMArHUTHOIO MOMEHTA
JBUTATENS; Tpaduueckoe N300paKeHUE SJUTUIICOBUIHON THHAMUYECKON XapaKTepUCTH-
KH; TUHAMHYECKasl )KECTKOCTh MEXaHUYECKOW XapaKTEPUCTUKU; BIUSHUE YaCTOTHI KOJIe-
OaHuM.

32. JluHaMu4eckasi XapaKTepUCTHKA JIIEKTPOMEXaHUYECKOro mpeolOpa3oBaTels
JIHB npu pasrose B pe3yibpTaTe oJAa4u CKadyKa HAIPSHKEHUs TUTAHUS SIKOPSI.

33. CxeMa BKIIFOUEHUS U UCXOJIHbIE YPABHEHUS JIEKTPOJIBUTATEIIS NTOCIEN0BATEb-
HOTO BO30YKJIEHUS.

34. ECTECTBEHHbIE CTAaTUYECKUE XAPAKTEPUCTUKHU ABUTATENS MOCIEI0BATEIIBHOTO
B0O30YyxeHus. VICKycCTBEHHbIE CTATUYECKHME XApAaKTEPUCTUKHU TMPU BBEICHUM B LEIb
AKOps 100aBOYHOTO cONpoTUBIeHUS. OOIACTH UX IPUMEHEHUS.

35. cKyCCTBEHHBIE CTATHYECKHUE XAPAKTEPUCTUKH JIBUTATEIISI MOCIEI0BATEIIBHOTO
BO30YKJICHHSI TIO CXEME C IIIYHTUPOBAaHUEM O0OMOTKH BO30YykmeHus. O0IacTh UX mpume-
HEHHS.

36. NcKyCCTBEHHBIE CTATUYECKUE XAPAKTEPUCTUKU JIBUTATEIIS MOCIIEI0BATEIIBHOTO
BO30YKJICHHsI IPY YMEHBITICHUN HanpspkeHus muTadus. O0JacT X MPUMEHEHHUS.

37. ICKyCCTBEHHBIE CTATUYECKUE XaPAKTEPUCTUKH JIBUraTeNs MOCIEA0BATEIBHOIO
BO30Y>KICHHSI 110 CXEME C IIyYHTHUPOBaHUEM sKops ipu R, = var u R, = const.

38. TopMoxeHNEe MPOTUBOBKIIOYEHUEM JIBUTATENS C MOCIIEN0BATEILHBIM BO30YXK-
JIEHUEM: MpU3HAK, rpaduyecKrue WLTIOCTPAMU OCTAHOBKU JIBUTATENsl U OIyCKAHUS TPy-
3a ¢ MOCTOSTHHOM CKOpOCThI0. HeoOxoaumblie MosiCHEH U

39. I'padmueckass WILTIOCTpALMS C MMOMOIIBIO MeXaHUUeckux xapakrepuctuk JI1B
MOCJIEA0BATENBHOTO MEPEX0A U3 ABUTATEILHOIO PEXXUMA B PEXKUM IPOTUBOBKIIFOUECHUS
B pe3yJibTaTe BBEJACHUS B LEMb SIKOPSI JOOABOYHOTO COMPOTUBIEHUS MPU HAIUYUU aAK-
TUBHOI'O CTaTUYECKOro MOMeHTa. HeoOxoaumbie MosiCHEHU .

40. ObecmeueHre MEpBOTO YCIOBHUS CaMOBO30OYXKICHHS IBUTATENS C MOCIEI0BA-
TEJIBHBIM BO30YXXICHUEM JIJII OCYIIECTBICHUS OCTAHOBKHU JIBUTATENSI B PEKUME JTUHA-
MUYECKOTO TOPMOKEHHS.

41. ObGecneueHre MEPBOTO YCIOBUS CaMOBO30OYXKICHHS IBUTATENS C TMOCIEI0BA-
TEJIBHBIM BO30YKJICHUEM JIJIS TIEPEX0/1a U3 PEXUMa MOAbEeMa TPy3a B PEKUM OITYCKAHUS
NpU JUHAMHYECKOM TOPMOKECHHHU.

42. ObecrneueHre BTOPOTO YCJIOBHUS CaMOBO30OYXKICHHS IBUTATENS C IMOCIEI0Ba-
TEJIbHBIM BO30YKJIEHUEM IIPU TMHAMUYECKOM TOPMOKEHUU.

43. CxeMa 3aMellIEeHNs] aCHHXPOHHOT0 ABUratens. [loscHeHne COOTBETCTBUS CXEMBI
3aMelIeHus] PU3MUECKO CYIIHOCTU PEabHOW MaIlIUHBI.

44. Tlonyuyenue ypaBHeHus [>(s) u3z cxemsl 3amenienus AJl. I'paduyeckoe nzobpa-
YKEHHE TaHHOW 3aBUCUMOCTHU. [lomydyeHune BeIpakeHu 711 MAKCUMaJIbHOTO U TPAHUYHO-
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r'0 TOKOB.

45. BeiBoa ypaBHeHHUs M(s) aCHHXPOHHOIO ABUTATENs U MOJydeHue hopmys s
BeJIMUUH M, u s, . Dopmyna Knocca.

46. I'paduueckure n3oOpakeHUs: MEXaHMUECKOW xapaktepuctuku AJl B cucremax
koopauHat M (s) u M (w) AHanu3 ee XxapaKTepHBIX TOUCK.

47. dusnueckoe O0BICHEHUE CYIIECTBEHHOW HEIMHEHMHOCTH CTAaTHYECKUX Xapak-
tepuctuk AJl.

48. IlocTpoeHne eCTeCTBEHHBIX CTaTHUYECKUX XapakTepucTuk A/l ¢ ¢da3HbiM poTO-
pom.

49. TlocTpoeHHE €CTECTBEHHBIX CTAaTUYECKHUX XapakTepucTHK AJ[ ¢ KopoTko3a-
MKHYTBIM POTOPOM.

50. ckycCTBEHHBIE CTATHYECKUE XapaKTepUCTUKH AJ] mpu BBEJAEHUM B LIENb CTa-
TOpa J00ABOYHOTO aKTUBHOTO COMpOTHBIEHUS. HeoOXoanmble MOSICHEHHUS C TIOMOIIBIO
COOTBETCTBYIOLIMX YPABHEHUHU.

51. McKyCCTBEHHBIE CTATHUECKUE XapaKTepUCTUKUA A/l Mpu BBEAEHUU B LIENb CTa-
TOpa J100aBOYHOTO MHJYKTUBHOTO CONMpOTHBICHUS. HeoOxonumble MOsSICHEHUS C MTOMO-
IIbI0 COOTBETCTBYIOILUX YPABHEHHUM.

52. UckycCcTBEHHBIE CTaTHYECKUE XapakTepucTtuka A/l mpu u3MeHeHun Hampsixke-
HUS NUTaHus craropa. HeoOxonuMble MOSCHEHUSI C TOMOIIBIO COOTBETCTBYIOIIUX YpPaB-
HEHUM.

53. McKycCTBEHHBIE CTAaTUYECKHE XapaKTepucTuku AJl mpu BBEIEHUU B LENb PO-
TOpa J00ABOYHOTO aKTUBHOTO COMpOTHBIEHUS. HeoOXoaumble MOSICHEHUS C TIOMOIIBIO
COOTBETCTBYIOLIMX YPABHEHUHN.

54. MexaHnnueckue xapakTepucTuku AJl mpu MepekIroueHnr YKciia nap MoJIF0COB,
NPUHIUI NEPEKITIOYEHUS.

55. Crarnueckue xapaktepucTUkud A/l mpu M3MEHEHUM YacTOThl M HAIpPSIKEHUS
nuTaHus o 3akony U,/f; = const. HeoOxoaumble OSICHEHUS C MIOMOIIBIO COOTBETCTBY-
FOIMX YPABHECHUN.

56. Cratnueckue XapakTepuUCTUKH A/l mpyu M3MEHEHUM 4YacTOThl U HANPSKEHUS

NUTaHUS MO0 3aKOHY U,/ \/E = const. HeoOxoaumble MOSICHEHUsSI C TIOMOIIBIO COOTBET-
CTBYIOIIUX YPAaBHEHUM.

57. Crarnueckue xapakTepucTHKd AJ] mpu M3MEHEHUM YacTOThl W HAIpPSKEHUS
nuTanus 1o 3akony Uy/fi? = const. HeoOXoauMble TMOSCHEHHS ¢ IOMOIIBIO COOTBET-
CTBYIOLIUX YPAaBHEHUM

58. Pacuer yTO4yHEHHBIM rpadoOaHATUTUYECKUM METOJOM CONPOTUBJIEHUH a00a-
BOYHOTO pe3uctopa i nmycka A/l ¢ ha3HbIM pOTOpPOM.

59. I'enepatopHoe Topmoxkenne AJl: npusHak, rpadpuyeckas UUTIOCTPALUs CHUXKE-
HUSI CKOPOCTH B JAaHHOM PEXHUME, CIIOCOO BIUSHUS Ha SJIEKTPUUECKYIO MAIIKHY.

60. I'enepatopHoe TopMoxkeHne AJl: rpaguueckasi WILTIOCTPALKS OIyCKaHUs Ipy3a
B JJAHHOM PEXKUME, CII0CO0 NEPEKIIIOUEHUS MaIlIUHBI.

61. TopmoxkeHne npoTuBoBKItOUeHHEM AJl: npu3Hak, rpaduyeckas WIIOCTPALNs
OCTaHOBKU MEXaHM3Ma 1 onycKaHus rpy3a. CriocoObl MepeKIIOueHUs JBUTATEIS.

62. Jlunamuueckoe TopMokeHrne AJl: mpu3HaK, CXeMbl BKIIIOUEHUs, rpaduueckas
WUTIOCTPALIMS OCTAHOBKH MEXaHHW3Ma U OIyCKAaHMs Ipy3a.
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63. Kongencaropnoe topmoxkenue AJl: cxeMa BKIIIOUEHUS ABUTATENS, MPUHIIUI
caMOBO30Y>KJIeHU, Tpaduueckas WUTIOCTPALUs OCTAHOBKH MEXaHU3MA.

64. Pacyer m mocTpoeHHnE CTAaTUYECKHX XApaKTEPUCTUK A/ mpu IHMHAMUYECKOM
TOPMOKEHUU: HAXOKJICHUE 3HAUYECHUS NEPEMEHHOTO TOKAa CTATOpa, SKBUBAJIEHTHOTO I10
HaMarHU4YMBaIOIEeH CUJIe MOCTOSIHHOMY TOKY BO30YKJI€HUSI MAalllMHBI; BEKTOpHAs Jua-
rpaMMa; BbIBOJ ypaBHEeHUH 1> (s), s (1) u M (S); mocTpoeHue rpapuKOB CTATUUECKUX Xa-
PaKTEPUCTHK.

65. lnuHaMH4YeCKHE CBOMCTBA aCHHXPOHHOT'O JIBUTATEIIS.

66. BbiBoJ ypaBHEHUs YTJIOBON XapaKTEPUCTUKU CUHXPOHHOTO JBUTATEINs C IO-
MOLIBIO BEKTOPHOM JUArpamMMBl.

67. Bmussaue GpopcupoBKU BO3OYKACHUS CHHXPOHHOTO JABUTATEIS HA HATPY30UHYIO
CrOCOOHOCTh MamuHbl. O0IacTH MPUMEHEHUS.

68. ITosicHeHHEe ¢ MOMONIBI0O BEKTOPHOUN IUAarpaMMbl CHHXPOHHOTO JIBUTATENS BIIU-
SIHUS TOKa BO30YXACHUS HAa KOOPPUIIUEHT MOIIHOCTH COS () MAIIUHBI.

69. IlyckoBbIE CBOMCTBA CHHXPOHHOI'O JBUIATEIIA IO CXEME C TIIYXO- MOJAKIIFOYEH-
HBbIM B030yuTeneM. Cxema, MpUHIIMI padOThl, JOCTOMHCTBA U HEJOCTATKH.

70. IlyckoBble CBOWCTBA CUHXPOHHOTO JBUTATENsI IO CXeMe BO30YXKIIEHUS C pelie
yacToTbl. Cxema, MpUHUHUI paboThl, TOCTOMHCTBA U HEIOCTATKHU.

71. IlpuBeneHue K CKOPOCTH BpAIECHUS ABUTATENsl MOMEHTA MHEPLUUHU DJIEMEHTA
BpAILATEIbHOTO IBUKEHUS.

72. llpuBenieHre K CKOPOCTH BpaIlleHUs JBUTATENSI MACChl AJIEMEHTA MOCTyNaTeb-
HOT'O JIBH>KCHUS

73. llpuBenieHrE K CKOPOCTU BPAILCHUS IBUTATEISI )KECTKOCTH YIIPYTOro 3JIeMeHTa
MOCTYNATEIbHOTO JIBU)KEHUSL.

74. llpuBenieHrEe K CKOPOCTU BPAILEHUS IBUTATEIISI )KECTKOCTH YIPYTOro 3JIe€MEHTa
BpaIllaTEeNIbHOTO IBUKEHUS.

75. llpuBeaeHrne K CKOPOCTH BPAILCHUS JIBUTATEN CTATHYECKONO MOMEHTA B 3JIe-
MEHTE BPAIlaTENbHOTO JBUKECHHUS.

76. IIpuBeneHrEe K CKOPOCTU BPALLEHHUS IBUTATENS] CHIIbI CTATUYECKOTO CONPOTHUB-
JIEHUS B DJIEMEHTE MOCTYNATEIbHOTO JBUKECHMUS.

77. Yuer xkoddduimenTa nojie3HOTo ISUCTBUS Mepeadynd Mpu NPUBEICHUHN K CKO-
POCTH BpalleHUs! JBUraTeNsl MOMEHTA U CHJIbl COMTPOTUBIICHUS U1 IPSIMOTO U OOpaTHO-
IO HANpaBJIEHUN SHEPTUH.

78. IlosyyeHue TpexmMacCOBOM pacue€THOM JAMHAMHUYECKON MOJEIU B pe3yJibTaTe
MPUBEJICHUSI K CKOPOCTU BpallleHUs ABUTATENSl MapaMETPOB KMHEMATHUYECKON CXEMBI.
CooTBeTCTBYIOLIAsl CUCTEMA YPABHEHMIA.

79. llonyuyeHrue ABYXMAacCOBOM pAacCUETHOM JUHAMHYECKOW CUCTEMBI B pE3yJIbTaTe
MPUBEJICHUSI K CKOPOCTU BpallleHUs JABUTATENSl MapaMEeTPOB KMHEMATHUUYECKON CXEMBI.
CooTBeTCTBYIOLIAsl CUCTEMA YPABHEHMIA.

80. Ilomy4yenre 0HOMACCOBOM NMHAMHYECKOW MOJIEIN B PE3yJIbTaTe €€ Mpeodpa-
30BaHUs U3 JBYXMAaCCOBOW MOJENH 1O yclioBu0 Cjr = oo.

81. BeiBoa ypaBHEHUS IBUKEHUS MIEPBOI MACChl TPEXMACCOBOW TMHAMUYECKOU CH-
CTEMBI C MOMOIIIbI0 000011IeHHOTO ypaBHeHus1 Jlarpanxa.

82. BrIBOJ ypaBHEHUS IBUKEHUS BTOPOU MACChl TPEXMACCOBOM TUHAMUYECKOW CH-
CTEMBI C MOMOIIIbI0 000011IeHHOTO ypaBHeHus1 Jlarpanxa.
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83. BbIBOA ypaBHEHMS ABMKEHUS TPETHEH MACChl TPEXMACCOBOM TUHAMHUYECKOU
CUCTEMBI C IOMOILBIO 0000IIEHHOT0 YpaBHEHU Jlarpanxka

84. BriBoj ¢ moMo11bt0 00001IEHHOTO yYpaBHEHUsI JlarpaHka ypaBHEHUS ABMXKECHUS
KPUBOLIMITHO-IIATYHHOU MTEpEAAYH.

85. BeiBog ¢ momompio hopmynel Me3ona mepemarouHoi dhyHkmm Wy - ®1( p)
JIBYyXMaCCOBOUW TUHAMUYECKON CUCTEMBI.

86. BeiBoa ¢ momomisio (GopMyasl Mes3oHa mepenatouHoil Gpynkumun Wy @2 (p)
JIBYXMaCCOBOW TMHAMUYECKON CUCTEMBI.

87. MexaHn4yecKUii MEePEXOJHBIN MPOIECC MyCKa OJHOMACCOBOM JAMHAMUYECKOMN
CUCTEMBI MPHU SKCIIOHECHIIMAJIBHOM HM3MEHEHMM BO BpPEMEHM MOMEHTAa JBUTaTENsl M

M =const.

88. MexaHnyecKuii MEepPexXOaHbIN MPOIECcC MyCKa OJHOMACCOBOM JAMHAMUYECKOMN
CHUCTEMBI IPU CKAYKOOOpa3HOM M3MEHEHHH MOMEHTA JBHUraress u M= =const.

89. MexaHnueckuil MepeXoIHbIN MPOLECC PeBEpca OJHOMACCOBOM AMHAMUYECKOMN
CHUCTEMBI MPU CKAYKOOOPa3HOM M3MEHEHUU MOMEHTA JBUTATENS W HAJIMYWU aKTUBHOTO
MOMEHTa CONPOTUBJIEHUs M, = const.

90. MexaHn4ecKui NMepexoaHbIi MPOLECC PeBEpPca OJJHOMACCOBOM JUHAMUYECKOU
CHUCTEMBI TIPU CKAYKOOOpPa3HOM M3MEHEHUHU MOMEHTA JBUTATENSI U HAJMYNUU PEaKTUBHO-
ro MOMEHTA CONpoTuBIIeHU M, = const.

91. NnxeHepHas OlICHKA XapakTepa U JJIUTEIbHOCTH MyCKa KECTKOU 3JIEKTpOMe-
XaHUYECKOW CHUCTEMBI C HEJTMHEMHBIMA MEXaHUYECKUMH XapaKTEPUCTUKAMU JBUTATENS
1 MEXaHU3Ma.

92. YacToTHOE 30HJIMPOBAHME MEPBOM MAcCChl ABYXMACCOBOW JIMHAMUYECKOW CH-
CTEMbI MPU TAPMOHUYECKOM BO3ACHCTBMM MOMeHTa aBurarens: nocrpoeHue JIAUX u
OYUX, nTMHaMUYEeCKUE CBOMCTBA 30HIUPYEMOU MACCHI.

93. YacTtoTHOE 30HAMPOBAHUE BTOPOM MAacChl JIBYXMAacCOBOM JTUHAMUYECKOWU CH-
CTEMBbI TP TAPMOHUYECKOM BO3JICMCTBUM MOMEHTA JBUratens: noctpoeHue JIAUX u
OYUX, nTMHaMU4YEeCKUE CBOMCTBA 30HIUPYEMOU MACCHI.

94 BpiBOj ¢ TOMOIIBIO TiepenaTouHor GyHKIuu Wy, - %1 (p) ypaBHEHUS %1 (1) pas-
rOHA NEPBOM MACCHI IByXMAacCOBOM JTMHAMHYECKOW CUCTEMBI IPU CKAYKE MOMEHTA JIBU-
raresis C HyJIEeBOrO 3HAYCHUS.

95. BbIBO/ ¢ TOMOIIIBIO TepeaaTouHoi GyHKIMu Wy, - @1 (p) ypaBHeHus “2 () pas-
rOHa BTOPOM MacChl JBYXMAaCCOBOW JTUHAMUYECKOW CUCTEMBI PU CKAYKE MOMEHTA JIBU-
raresis C HyJIEeBOrO 3HAUYCHUS.

96. lnHamMu4ecKre Harpy3ku B OJHOMAcCOBOM 3JIEKTPOMEXAHUUYECKOM CUCTEME.

97. luHaMH4YeCKHE Harpy3Kd B JBYXMACCOBOM 3JEKTPOMEXAHHYECKOW CHUCTEME:
BBIBOJI 3aBUCMMOCTH OT BPEMEHH yHpyroro MomeHrta M;,, onpezaenenue kosdduirenTta
JUHAMUYHOCTH, CIIOCOOBI €r0 CHUKEHUSI.

I1o BTOpO#M YacTH AUCHUNIIMHBI

1. Iloka3zaTenu peryampoBaHus CKOPOCTH 3JIEKTPOIPUBOIOB: MAaNa30H, INIABHOCTD,
CTaOUIIBbHOCTD, HANpaBICHUE, NOMyCTUMAas Harpys3ka, S5KOHOMHUYHOCTh. VX Xapakrtepu-
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CTHUKH.

2. PerymupoBanue ckopoctu [IHB m3meHeHnem conmpoTHBIIEHHUS 100aBOYHOTO pe-
3UCTOpPA B IKOPHOM LIEMH: CXEMa, CEMENUCTBO CTATUYECKUX XapaKTEPUCTHK, TOKA3ATEIH.

3. PerynupoBanue ckopoctu [IHB n3MeHeHHEM MarHMTHOrO IMOTOKa: CXema, ce-
MEWUCTBA CTATUYECKUX XAPAKTEPUCTUK, IOKAZATEIIH.

4. PerynupoBanue ckopoctu JJHB m3MeHeHrneM HanpsiKeHUsi MUTAHUSL SIKOpsl: ce-
MEWUCTBO CTATUYECKUX XaPAKTEPUCTHUK, TOKA3ATEIIN.

5. Cuctema reHeparop-JABUraTeib: cXema, NPUHIUI paboThl, YpaBHEHUS U CEMEM-
CTBA CTATUYECKHUX XaPAKTEPUCTHK, ITOKA3ATEIN PETYIMPOBAHUS CKOPOCTH.

6. 3aBUCMMOCTB JIMaIia30Ha PEryJIMpoBaHUsl CKOpocTH B cucteme I'-/] ot ee cra-
THA3MA.

7. Cucrema TII-JI: cxema, mpuHIUIT paObOThI, YPABHEHUS U CEMEMCTBA CTATUYECKUX
XapaKTEPUCTHK, ITOKA3ATEIN PETYIUPOBAHUS CKOPOCTH.

8. Cunoseie cxemsbl cuctemsl TII-/1, nx cpaBHeHHE, 00JaCTH TPUMEHEHUS.

9. UmnynbcHO-TIapaMeTpuyeckoe peryimnpoBanue ckopoctu JIHB: cxema, ypaBHe-
HUS U CEMENCTBA CTATUYECKUX XAPaKTEPUCTHUK, MOKA3aTeI, 00J1aCTh IPUMEHEHHUS.

10. UmnynscHOE peryaupoBanue ckopoctu JJHB: cxeMa, ypaBHEHHS U cemMelCcTBa
CTaTUYECKUX XapPaKTEPUCTUK, 00JIaCTh MPUMEHEHUS.

11. PerynupoBanue ckopoctu IHB mo cxemMe ¢ HmIyHTHUpOBaHUEM SIKOPS: CXEMa,
BBIBOJI YPABHEHMI CTAaTMUECKUX XapaKTEPUCTUK MPUBOJA, CPABHEHUE C OOBIYHBIM PEO-
CTaTHBIM PEryJINPOBAHUEM CKOPOCTH.

12. CemeiicTBa cratnueckux xapakrtepuctuk JHB mo cxeme ¢ myHTHpOBaHHEM
sSKops npu R, = const u R, = var. HaxoxxneHrue KoopIMHAT TOUYKH MEPECECUCHUS XapaK-
TEPUCTHK.

13. CemeiicTBa cratnueckux xapakrepuctuk JHB mo cxeme ¢ myHTHpOBaHHEM
AKOps npu R, = const u R,, = var. Haxox1eHue KOOpAMHAT TOYKH MEPECEUEHUS XapaK-
TEPUCTHK.

14. PerynupoBanue ckopoctu [I1B n3MeHennem conpoTuBieHus: 100aBOYHOTO pe-
3UCTOPA B IKOPHOM LIEMH: CXEMa, CEMENCTBA CTATUYECKUX XapaKTEPUCTHUK, TOKA3aTEIN.

15. PerynupoBanue ckopoctu [IIIB mo cxeme ¢ mryHTUpoBaHMEM OOMOTKH BO3-
OyXIeHUS: CXeMa, CeMEMCTBA CTATUYECKUX XapaKTEPUCTHK.

16. KomOGunupoBanHoe peryiaupoBanue ckopoctu JI1B m3meHenuem comnpoTusie-
HUs 00ABOYHOTO PE3UCTOpPA M HAMPSKEHUS] MUTAHUS: CXEMbI, CEMEMCTBA CTATHUECKUX
XapaKTEPUCTHK, ITOKA3ATEIIN.

17. PerynupoBanne cxopoctu JIIB mo cxeme ¢ mIyHTUpPOBaHHUEM SKOpsS: CXeMma,
CEMENCTBA CTATHYECKUX XAPAKTEPUCTHUK NpH R, = const u R,, = var.

18. PerymupoBanue ckopoctd AJ[ ¢ KOPOTKO3aMKHYTBIM POTOPOM HMITYJIbCHO-
napaMeTpUUecKUM CIIOCOOOM: CXeMa, CeMEMCTBa MEXaHMUYECKHX XapaKTePUCTHK, IMOKa-
3aTellH.

19. PerynmupoBanue ckopoctd A/l ¢ KOPOTKO3aMKHYTBIM POTOPOM HMITYJIbCHBIM
CIoco0OM: cxema, CEMEMCTBO MEXaHUYECKUX XAPAKTEPUCTHUK, MTOKA3ATENH.

20. PerynupoBanue ckopoctu A/l ¢ gazHbIM pOTOPOM M3MEHEHHEM J00ABOYHOTO
CONIPOTHUBJIEHUS B POTOPHOM LIEMU: CXE€Ma, CEMENCTBO MEXAHMYECKUX XapPaKTEPUCTHK,
MOKA3aTeu.

21. Onpenenenune KII/J] acCHHXpOHHOTO 3JIEKTPONPHUBOIA IPU PEOCTATHOM PETYJIU-



18

POBaHUU CKOPOCTH.

22. PerynupoBanue ckopocTH A/l nmepexiIroueHreM 4ucia nap MoJarCOB: IPUHIIMIT
M3MEHEHMS YUCIIA Map MOJICOB, CEMEUCTBA MEXAaHUYECKUX XapAaKTEPUCTHUK I pas3iiny-
HBIX I'PYIIT MEXaHU3MOB, ITOKa3aTEIH.

23. lIpakTuyeckrue CXeMbl NEPEKIIOYEHUS 4YMCIIa Iap IOJKCOB Ul PAa3IMYHBIX
IpyII MEXaHU3MOB.

24. YactoTHOE peryimpoBaHue CKOpocTH A/l C HMOMOILIBIO 3JIEKTPOMAIIMHHOTO
npeoOpazoBaTensl YacTOThl C CHHXPOHHBIM F€HEPATOPOM: CXEMa, IPUHLIMI paboThl, ra-
OapuUTHBIE COOTHOLICHUS 3JIEKTPUUECKUX MAIlIMH, IOKa3aTelu.

25. YactroTHOE peryimpoBaHue CKOpocTH AJl C MOMOLIBIO 3JEKTPOMAIIMHHOTO
npeoOpazoBaTest YaCTOThl C ACHHXPOHHBIM T€HEPAaTOPOM: CXeMa, MPUHIIMI paboThI, Ta-
OapuTHBIE COOTHOLICHUS 3JIEKTPUUECKUX MAIIMH, OKa3aTelu.

26. YactoTHOE peryaupoBaHue ckopoctd AJl ¢ MOMOIIBIO TUPUCTOPHOTO HEMO-
CPEICTBEHHOTO MpeoOpa3oBaTelis YaCTOTh: CXeMa, MPUHIUI PadOThl, KPUBBIE BHIXOIHO-
IO HaIlpsKEHUS, TIOKa3aTelu.

27. YacToTHOE peryimpoBaHue ckopoctu A/l ¢ momolp0 THPUCTOPHOTO Npeoldpa-
30BaTeisl YacTOThl C MPOMEXYTOUHBIM 3BEHOM IIOCTOSIHHOIO TOKa: (PyHKIIMOHAJIbHAs
CXeMa, IPUHLHUI pabOThl, KPUBBIE BBIXOHOTO HAMPSKEHUS, T0KA3ATEIH.

28. YactotHoe perynupoBanue ckopoctu CJI mo 3akony U,/f; = const u [, = var:
ypaBHeHue M(6); ceMelcTBa yIiIoBBIX U MEXAHUYECKUX XapaKTEPUCTUK, 00JIaCTh MpU-
MEHEHUS.

29. YacrotHoe perymupoBanue ckopoctu CJI B pexume U; = const, [;= = const:
ypaBHeHue M(0), ceMeiicTBa YIJIOBbIX U MEXaHHYECKHX XapaKTEPUCTHUK, 00JIACTh MpH-
MEHEHUH.

30. PerynupoBanue ckopoct AJl mo cxeMe BEHTUJIbHO-MAaIlMHHOTO 3JIEKTpUYe-
CKOTO KacKajJa: MPUHLUI pabOThl, BHIBOJ YPaBHEHUS MEXAaHUYECKUX XapaKTEPUCTHUK,
rpadguieckoe n300paKeHNEe X CEMEMCTBA, MOKa3aTeI, 001acTh MPUMEHCHHUS.

31. PerynupoBanune ckopoctu A/l o cxeMe BEHTUIIbHO-MAIIMHHOIO 3JIEKTpOMEXa-
HUYECKOro KacKaja: MPUHUMI palOOThl, BBIBOJ YPAaBHEHUS MEXAaHMUYECKHUX XapaKTepH-
CTHK, rpauuecKoe N300paxKeHne NX CEMENCTBA, II0Ka3aTeNn, 001acTh IPUMEHEHHUS.

32. PerynupoBanue ckopoctu A/l o cxeMe aCHHXPOHHO-BEHTUJIBHOTO Kac- Kaja:
OPUHLKI pabOThl, BBIBOJ YPaBHEHHUS MEXAHMYECKUX XapaKTEPHUCTUK, rpauueckoe
N300paK€HNE X CEMENCTBA, OKa3aTeNN, 001acTh IPUMEHEHHUSL.

33. AcuHXpOHHAas MalllMHA JBOMHOIO MHUTAHUA: CXE€Ma, MPUHIMI PabOThI, CeMeil-
CTBa MEXaHUYECKUX XaPAKTEPUCTUK B CHHXPOHHOM PEXHUME, OKA3aTEIH.

34. AcuHXpOHHAas MalllWHA JBOMHOIO MHUTAHUA: CXE€Ma, MPUHIMI PaboThI, CeMeil-
CTBa MEXaHUYECKUX XaPAKTEPUCTUK B ACUHXPOHHOM pEXUME, IOKA3aATEIH.

35. Cuctema QBYX/IBUTaTEIbHbIII MEXaHUYECKUN BaJl C COBMELIEHUEM JIBUTaTENb-
HBIX PEXUMOB AJIEKTPUUYECKMX MAIIMH MPU MAPATUIETBHOM HX MOJIKIIOYEHHH K CETH:
CXE€Ma, BBIBOJ YPAaBHEHMSI MEXAHMUYECKOW XapaKTEPHUCTHKU MEX- BaJla, PACIPEICICHUE
oO11eil Harpy3Ku MpU HEOJUMHAKOBBIX 3HAUEHUSX CONPOTUBIEHHUN SIKOpEH, BbIPaBHUBA-
HUE HArpy30K, HE00X0JUMbIE OSICHEHUS C TIOMOIIbI0 MEXAaHUYECKUX XapaKTEPUCTHK.

36. Cuctema OBYXIBUIaTEIbHBI MEXaHUYECKUN BaJl C COBMELICHUEM JIBUTaTElb-
HBIX PEXHUMOB IEKTPUYECKUX MAIIHMH NPU IMAPATUICIBHOM HX HOAKIIOYEHHHM K CETH:
CXeMa, paclpeeicHHe Harpy30K IPpYU HEOAUMHAKOBBIX 3HAYEHUSAX MArHUTHBIX ITOTOKOB,
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BbIPAaBHUBAHUE HATrPY30K, HEOOXOAMMBIE MOSICHEHHS C TIOMOIIBI0O MEXaHUYECKUX XapaK-
TEPUCTHK.

37. Cuctema OBYXIBUTaTEIbHBI MEXaHUYECKUN BaJl C COBMELICHUEM JIBUTaTElb-
HOTO Y TOPMO3HOT'O PEXUMOB JIEKTPUUYECKUX MALIMH IIOCTOSIHHOTO TOKA: CXEMa, IOsIC-
HEHUE C IIOMOIIBIO MEXaHNYECKUX XAPAKTEPUCTHUK, HA3HAYCHUE.

38. Cucrema OBYXIBUIaTEIbHbI MEXaHUYECKUN BaJ C COBMELICHUEM JIBUTaTElb-
HOTO ¥ TOPMO3HOI'O PEKUMOB IEKTPUYECKUX MAIIWH MEPEMEHHOIO TOKA: CXE€Ma, MOsIC-
HEHUE C TIOMOIIBIO MEXaHNYECKUX XAPAKTEPUCTHUK, HA3HAYCHUE.

39. CucreMa ypaBHUTEIbHBIA 3JEKTPUUECKUI Bal: cXeMa, MPUHIMUI paOOThI, BbI-
BOJI ypaBHEHHUSI MOMEHTOB YPAaBHUTEIbHBIX MAIlWH, rpaduueckue 3aBUCUMOCTH, JOCTO-
WHCTBA U HEJOCTATKHU.

40. Cuctema pabouunii 3MEKTPUUECKUN BaJl: CXeMa, MPUHIIUI PadOThI, BEIBOJ ypaB-
HEHUS MOMEHTOB JIEKTPUYECKUX MAaIlWH, JOCTOMHCTBA U HEJOCTATKH.

41. CucremMa AMCTAaHLMOHHBIA AIIEKTPUUYECKUN Bal: CXeMa, MPUHUIUI pPaOOTHI,
ypaBHEHHE MOMEHTA IPUEMHHUKA, ONPEJEICHNE PETYKIIUH, 00JIaCTh IPUMEHEHUS.

42. MexaHn4YeCKU NepeXoIHbINA Tpolecc Mpu ogHocTyneHyaroM nycke JIHB: BbI-
BOJI YpaBHEHUM (%), i(t); dIEKTpOMEXaHUYECKasl MOCTOsIHHAsA BpeMeHH; rpaduueckoe
N300pa)K€HNE KPUBBIX NIEPEXOAHOI0 IpoLECca.

43. MexaHWUYECKUM TMEPEeXOJHbIA Mpolecc Mpu MHOrocrynendarom mycke JIHB:
IPUMEHEHNE 0000IIEHHOTO YPaBHEHNSI MEXaHUUECKUX MEPEXOIHBIX IPOLECCOB AJIs Ma-
TEMaTUYECKOI0 OMHMCAHMS MHOIOCTYIEHYATOr0 IyCKa; ONpPEAEIICHHE MOCTOSHHBIX Bpe-
MEHU; TpapUKH 3aBUCUMOCTEN (1), i(¢); HA3HAUCHUE KPUBBIX.

44. MexaHM4eCcKU MEePEeXOHbIM MPOLECcC IPH TOPMOXKEHUU POTUBOBKIIOYEHUEM
u pesepce /IHB ¢ akTUBHBIM MOMEHTOM COMPOTUBIIEHUS: MPUMEHEHUE OO0O0OIIEHHOTO
YPABHEHUSI MEXaHUYECKUX IEPEXOJHBIX IMPOLECCOB [JIsi MATEMATUYECKOTO OIMCAHMS
TOPMOXKEHUS; TpaUK 3aBUCUMOCTEN @ (1), i (¢); Ha3HAUYECHUE KPUBBIX.

45. MexaHn4ecKuil NepexoaHbIi MPOoLecC IPH TOPMOXKEHUN POTUBOBKIOYEHUEM
u pesepce JJHB ¢ peakTHBHBIM MOMEHTOM COIIPOTUBIIEHUS: IPUMEHEHUE 00O0IIEHHOTO
YPAaBHEHUSI MEXaHUYECKUX IEPEXOIHBIX IPOLIECCOB Uil MAaTEMaTH4YECKOTO OIHMCAHMS
TOPMOXKEHUS; rpadUKu 3aBUCUMOCTEN w (1), i (); Ha3HAYCHUE KPUBBIX.

46. MexaHn4eCcKUil IEPEXOAHBINA MTPOLIECC NPU AUHAMUYECKOM TOPMOKECHUU U pe-
Bepce JIHB: npumeHeHne o000IIEHHOr0 ypaBHEHUS MEXAHUYECKUX IEPEXOJHBIX IPO-
LIECCOB JUIsI MaTEMATUYECKOTO ONMCAHUS TOPMOXKEHUS; ONPENEICHNUE ITOCTOSIHHOW Bpe-
MEHU; TpapuKu 3aBUCUMOCTEHN @ (1), i (1), HA3HAUYCHUE KPUBBIX.

47. Mexanunueckue nepexoansie mpoueccel JJHB mpu nHabpoce u cOpoce Harpy3ku:
IpUMEHEHHE 0000IIEHHOTO YPaBHEHUS MEXaHUYECKUX MEPEXOIHBIX MPOLECCOB AJI Ma-
TEMaTUYECKOTO OMUCAHUS JaHHBIX PEKUMOB; rpadKu 3aBUCUMOCTEN @ (1), i (1).

48. Mexannueckuil mepexoaHblil mpouecc npu nmycke A/l ¢ ha3usiM poTopom: aHa-
JUTUYECKOE PEIICHUE YPABHEHUS JIBHXKEHHSI, BpEMs ITyCKa, 3aBUCHUMOCTH BPEMEHHU ITyC-
Ka 1 3QPEKTUBHOTO MOMEHTA OT KPUTUUYECKOTO CKOJILKEHHS JABUraTessi, oOecreueHue
MaKCHMAaJIbHOTO OBICTPOAECHCTBHSL.

49. MexaHn4ecKuil NepEeXOAHbIN IIPOLECC IIPU TOPMOXKEHUU IIPOTUBOBKIOYECHUEM
AJl ¢ ¢a3HbIM POTOPOM: AHATUTHYECKOE PEIICHUE YpAaBHEHUS JIBUKEHUS, BpeMs TOp-
MO’KEHUS, 3aBUCUMOCTH BPEMEHHM TOPMOKEHUS U 3(PPEKTUBHOTO MOMEHTA OT KpUTHYE-
CKOT'O CKOJIbYKEHUS IBUraTelisl, 00eCcre4eHne MaKCUMaJIbHOTO OBICTPOJECHCTBHSL.
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50. MexaHH4YeCKHil MepeXOIHbII NPOLECC NPH JUHAMUYECKOM TopMoxeHun A/l ¢
(ba3HBIM POTOPOM: AaHAIMTUYECKOE PEIICHUE YPABHEHUS JBUKEHHUS, BpEMS TOPMOKEHUS,
3aBUCUMOCTH BpPEMEHHM TOPMOXEHUS M 3(OPEKTUBHONO MOMEHTAa OT KPUTHYECKOTO
CKOJIBKEHUS ABUTATENsA, 00eCeueHne MaKCUMaIbHOTO ObICTPOAEHCTBHUS.

51. MexaHn4eckuil mepexoaHsblil npouecc npu nycke AJl ¢ KOPOTKO3aMKHYTHIM
poTopoMm: rpad0aHAIUTUYECKOE PEIICHHE YPABHEHUS ABUKEHHUS METOJIOM KOHEYHBIX
Pa3HOCTEN.

52. DneKTpoMeXaHUYeCKUi nepexoaHblid nporecc mycka JJHB ¢ peakTuBHBIM MO-
MEHTOM COIIPOTHUBIICHHUs IIPU COOTHOWIEHUU 1, > 47,: onpeneeHue BpEMEHH 3anas3/ibl-
BaHWS; BBIBOJl YPAaBHCHHU o (1), i (1), HaXOXIEHHWE MaKCHMyMa TOKa;, rpaduieckoe
N300paKeHHE KPUBBIX.

53. DnexkTpomMexaHHUECKHUil nepexoaHbli npouecc nycka JJHB ¢ peakTuBHBIM MoO-
MEHTOM COINPOTHUBIIEHUS Npu cooTHoleHuu 7, < 47,: BbIBOA YpaBHEHUU w (1), i (1);
rpaduueckoe n300pakeHne KPUBBIX.

54. Ilepexoaubliii npoiiecc pazrona cuctemsl TII-/] mpu muHEHOM BO3pacTaHUU BO
BPEMEHU HaIIPSKEHUS! MTUTAaHUS SIKOpPS JIBUraTessi: BHIBOJ YpaBHEeHUW o (¢), M (1), rpa-
(buyeckue 3aBUCUMOCTH.

55. ®opcupoBka Bo30ykAeHU TeHepaTopa cuctemsbl ['-]] Mo cxeme C riayXxornoj-
KJIFOUEHHBIM TOCJIEeI0BATENbHBIM PE3UCTOPOM B LIETH BO30YKJIEHUS T€HEpaTopa: cxema,
BBIBOJI YPABHEHUS I, (1), DIIEKTPOMArHuTHasl MOCTOSIHHASL Bpe- MeHU T, , €€ 3aBUCUMOCTb
OT COMPOTHBIICHUS LIENHU BO30YXKICHUS.

56. ®opcupoBka BO30YyKIeHUS TeHepaTopa cuctemsbl ['-J] mo cxeme ¢ IIyHTHPOB-
KO TOCTeI0BaTENbHOIO PE3UCTOpa B IeMH BO30YXKIEHUS TeHepaTopa: CXeMa, BBIBOJ
YPaBHEHUS I, (?), SNEKTPOMATrHUTHAS MOCTOSIHHAsA BpeMeHU 1, , 3aBUCHUMOCTb BPEMEHHU
BO3pacTaHus TOKa BO30YkAeHUs OT KodpduiimeHTa GopCcUpOBKH.

57. DnekTpoMexaHU4ecKrue mnepexoanble npouecchl B AJl ¢ KOpOTKO3aMKHYTHIM
poTtopom: Tpaduueckre 3aBUCUMOCTH @ (), M (t) ipu MMycKe; COCOObI CHIKEHHS KOJie-
OaHMIl MOMEHTA U TOKA JBUTATES.

58. Ilotepu anexrposnepruu B JIHB npu nmycke co craruueckoit Harpy3kou u 6e3
Hee: BBIBOJ] YPaBHEHUI MOTEPH C UCIIOJIH30BAHUEM KPUBOW @ (7) IEPEXOIHOTO Mpoliecca.

59. Ilotepu snektposnepruu B JIHB npu TOpMOKE€HHH NPOTUBOBKIIOYEHUEM CO
CTaTUYECKON Harpy3koi W 0e3 Hee: BbIBOJ YPAaBHEHUI MOTEPh C UCIOJIb30BAHUEM KPH-
BOM @ (?) IEPEXOJIHOTO Mpoliecca.

60. Ilorepu snekTposHeprun B AJl mpu IycKe BXOJOCTYIO U CO CTAaTHYECKOU
Harpy3KOH: BBIBOJ YPABHEHUH MMOTEPh U UX COOTHOLIECHHM.

61. [lorepu anekTposneprun B A/l npu TOpMOXKEHUU MPOTUBOBKIFOUEHUEM BXOJIO-
CTYIO U CO CTaTUYECKOM HArpy3KOM: BBIBOJ YPABHEHHUM MOTEPh U UX COOTHOLICHUM.

62. YmMmensblieHre notepb anekTposneprun B JIHB myTtem cryneHwaroro mycka:
000CHOBaHHKE C TTOMOILBIO PABEHCTB M COOTHOIICHUH.

IIpumep 3K3aMeHAIMOHHOT0 OUJIeTAa:

TOYBIIO «JIOHELIKMI1 HALITMOHAJIBHBIN TEXHUYECKU YHUBEPCUTET»
[Iporpamma moAroTOBKH: OakaiaBpuaT
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Hanpagsnenue noaroroBku: 13.03.02 «DneKTpo3HEPreTUKa U ANEKTPOTEXHUKA
ITpoduns: DnaexTponpuBO U aBTOMATHKA

Cemectp: 5

VYyeOHnas aucuuninuHa: Teopus 31eKTponpuBoaa

BUJIET Ne 1

1. Omnpenenenrie MHIYKTUBHOCTU U MOCTOSIHHOM BpeMEHHU OOMOTKU BO30YX[e-
Hus JJHB. KonnuecTBeHHas OLEHKa TOCTOSIHHOM BPEMEHH.

2. Cxema BKJIIOUYEHHS M UCXOJHBIC YPABHEHUS JIEKTPOIBUTATENS C MOCIEA0BA-
TEJIbHBIM BO30YXKICHUEM.

3. I[I/IHaMI/I‘ICCKI/IC CBOMCTBaA ACMHXPOHHOI'O ABUIaTCJIs.

3aB. kadeapoit Poskapsika II.M1. DOx3ameHarop Yemak A.A.

KPUTEPUH
OLICHUBAHUA IK3aMEHALMOHHOM PadoThI
10 IUCHUIIIMHE « Teopus 3IeKTpOnprUBOAA»
JUIs 00ydJarouuxcsi 1mo HampasiieHuto nmoarotoBku 13.03.02 «DnexkTpol’HepreTuka u
AIIEKTPOTEXHUKA», MPODUIIb: DIEKTPOIPUBO U ABTOMATHKA.

DK3aMeH MPOBOJUTCA MUCbMEHHO o Omieram. buiier conepxut 3 Bompoca, Kax-
IBIA M3 KOTOPBIX TpeOyeT KOHKpETHOro oTBeTa. lIpm HEOOXOAMMOCTH OTBEYAIOLIUil
JIOJKEH COMPOBOJUTH HAMMCAHHOE MOSICHAIONIEH CXEMOM (PUCYHKOM).

Bompockl 0XBaThIBaIOT TEOPETHUYECKYIO YacTh Kypca, a Takke TpeOyroT JAeMOH-
CTpaIy MPAKTUIECKUX HABBIKOB, MOJTYYEHHBIX CTYJECHTOM B XOJI¢ JTaOOPATOPHBIX pa-
0OT.

[TpaBHIIbHBIN OTBET Ha MEPBBIM BOMPOC OLEHUBAETCS B IIECTHAALATH OAJIJIOB, HA
BTOPOIl U TpETHil — B ceMHaaTh OayIoB. Eciu OTBET HE MOJHBIM, TO OH OLEHUBAETCS
B jeciaTh OamioB. [Ipu OTCYTCTBMM NpaBUILHOTO OTBETa Ha IOCTABJICHHBIA BOIPOC
oOyyaromuiics nmoxy4yaeT HoJib 0aioB. [lonmyueHHbie Oaibl 32 OTBETHI HA BOPOCHI OU-
JeTa CYMMHPYIOTCS U C YYETOM pe3yJbTaTOB TEKYIIEro KOHTPOJIs pabOThl CTYyJEHTa
BBIBOIUTCS UTOroBas oreHka rmo 100-0ayuibHOM mIKaie.

[Tonyuennas onenka no 100-6amnpHON HIKajge OompeaessieT OLEHKY MO rocyaap-
CcTBeHHOM 1mikane u mkane ESTS.

VYTBepkaeHO Ha 3aceqaHnU Ka(eaphl MEKTPONPUBOIA U aBTOMATH3AIIH
MIPOMBIIUIEHHBIX YCTaHOBOK, TPOTOKOJ No or . 20 1.
3aBenyrommii kKaheapoin Poskapsika I1.1.

4.3 Kpurepum oneHUBaHUA

OrneHnBaHNE YPOBHS OCBOEHHUS CTYJIEHTOM Y4eOHOTO MaTepuaja JAUCIUTLINHBI
«Teopus >MEKTPONPHUBO/IA» MPOU3BOAUTCS B XOJI€ TEKYIIIETO KOHTPOJIS U MPOMEKYTOU-
HOM aTTecTanuu (CEMEeCTPOBOTO KOHTPOJIS).

Texymuii KOHTPOJb 3HAHHUM CTYJEHTa OCYIIECTBIISIETCS MO pe3ysibTaTaM jJabopa-
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TOPHBIX paboT. BeimonHenue 1ab0paTopHbIX paboT C 3alUTON OTYETA, MPETYCMOTPEH-
HBIX pabodell MporpaMMoOil TUCIMITIIMHGI, SABISETCS HEOOXOAMMBIM YCIOBHEM JOITyCKa
CTYZCHTA K dK3aMEHY.

Pacnpenenenue 6amioB TEKyIero KOHTPOJs pabOThl CTyAEHTa Ha MPOTSHKEHUU
ceMecTpa MpuBeaeHo B Tabuuie 1.

Tabmuma 1 — Pacipenenenne 0aioB TEKYIIEro KOHTPOJIS
dopma KOHTPOISA Bo3moxkHoe KO- [Ipumeuanue
JIMYECTBO OAJIOB
Jlsi cTy1eHTOB OUHOU (hOpMBI 00YUEeHHUS

Otuét mo nabopaTopHOit 10 3aJaHr€e BBIMOJHEHO MPABUILHO, TOJYYEHHbBIE pe-
pabote 3yJNbTaThl 000CHOBAHBI, IPUBEACH aHAU3 TOTY-
YEHHOI'0 pe3yJbTaTa
5 3azaHue BBIMOJHEHO B IIEJIOM IPaBUIIBHO, MOJTY-

YCHHBIE Pe3yIbTAaThl HE BCET/1a 000CHOBAHBI, BO3-
HUKJIU TPYAHOCTH B OOBSICHEHUHU TIOJyUYEHHBIX pe-

3yJbTaTOB
Hroro no 1adoparop- 50 N3 pacuéra npoBeneHus nsaTu 1ab0paTOPHBIX pa-
HBIM padoTaM (MaKcH- 60T. OieHUBaeTCs pe3yabTaThl KaKI0H J1abopa-
MaJIbHO BO3MOKHOE€) TOPHOM PabOTHI.

HUTOI'o 50 MaxkcumanbHO BO3MOKHOE

IIpomMeskyTouHasi aTTecTalMs MO pe3ylbTaTaM OCBOCHHUS IMCLUUIUIMHBI B Ce-
MeCTpe MPOBOJAUTCA B JOPME CEMECTPOBOIO 3k3amMeHa. @opma MpoBeACHUS SK3aMEHA —
NUCbMEHHAs. JK3aMEHAIMOHHBIA OMJIET BKIIIOYAeT B ceOd 3 TEOpeTHYECKUX BOIPOCA.
[Tpu oneHMBaHUU CTyJEHTA HA dK3aMEHE MPEeroaBaTeib PyKOBOJICTBYETCS KPUTEPHS-
MU, IPUBEJCHHBIMU B TaOIHUIE 2.

MaxkcruManabHOE KOJIMYeCTBO OAJIOB 32 OTBET HAa BOIPOC 3K3aMEHAI[MOHHOTO Ou-
JeTa 3aCYUTHIBAETCS CTYACHTY B Cy4ae, €CIM OTBET MOATBEP)KIAeT BIIaJCHUE CTYICH-
TOM 3HAHMUSIMH B TIOTHOM 00BeMe y4eOHOI mporpamMmbl, MaTeprall U3J0KEH B JIOTHYE-
CKOIl MOCJeI0BAaTENIbHOCTH C BBIICIEHUEM TJIaBHOTO, COJIEPKUT TOYHBIE (DOPMYITHPOB-
K{, COTIPOBOXKIACTCA WIUTIOCTPUPYIOIIUMH CXEMaMH M PUCYHKaMHu (IIpU HEOOXOAMMO-
CTH).

B ciydae, eciiu 0TBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEACHHBIM TpE-
OOBaHMSIM, CTYAEHTY 3aCUUTBIBAETCS KOJIMYECTBO Oamsios, paBHoe 10. Ilpu oTcyTcTBHM
NPaBUIBHOTO OTBETA HA MOCTABJIEHHBIN BOIIPOC CTYAEHT noiy4daeT O 6amios.

Tabnuma 2 — Pacpeenerne 6aJIoB 110 CEMECTPOBOMY dK3aMEHY

dopma KOHTPOJIA MakcumanbHO
BO3MOKHOE KOJIMYECTBO 0aJJIOB
OTBeT Ha BOIPOCH DK3a- BOIpOC 1 16
MEHALMOHHOI'0 OMiIeTa BOMPOC 2 17
Bonpoc 3 17
UTOTO 50

HToroBasi oneHka ornpeensercs myTeM CyMMHPOBaHUsI KOJUYecTBa 0ajIoB MO
pe3yJibTaTaM TEKYIero KOHTPOJIS U KOJIMUeCTBa OAIOB MO pe3ysibTaTaM CEMECTPOBOTO
sk3aMeHa. MaKCMMAaJbLHO BO3MOKHOE KoJIn4ecTBO 021108 — 100.
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[Tomyyennas orenka mo 100-0amapHONM MMIKaNe ONMpeAeNseT OIEHKY M0 Tocyaap-
cTBeHHOM mikaje u mkaine ESTS:

Cymma 6amioB Ouenka Ouenka
o 100-6anpHOI 1mKaie no mkaie ECTS 110 TOCYJIapCTBEHHOM IIKAJIE
90-100 A OTIUYHO
80-89 B Xoporo
75-79 C
70-74 D VY 10BIIETBOPUTENHHO
60-69 E
33-59 E % HeynoBnerBoputenbHO
0-34 F

* C O6H3&TCHBHBIM MMOBTOPHBIM U3YYCHUCM AUCHUIIIINHBI.
4.4 IlpuMep TeKylIEero onpoca Ha JadopaTopHbIX padorax

Ha npumepe tembr «lccnenoBanne CTaTHIECKUX XapPAKTEPUCTHK DIIEKTPOIIPUBO-
J1a TIOCTOSIHHOTO TOKA TI0 CUCTEME TeHepaTOp-ABUTATEIby:

1. HazoBuTe ciocoObl peryampoBaHusi CKOPOCTH AJIEKTPOJBUTATENS TTOCTOSTHHOTO
TOKa HE3aBUCHUMOTO BO30Y KICHHUS.

2. OxapaktepusyiTe CrocoObl PEeTyJIHpPOBAHUS CKOPOCTH JBUTATENS MOCIEAO0Ba-
TEJTHLHOTO BO30YKICHUS.

3. OxapakTepusyiTe criocoObl peryJupoBaHUsI CKOPOCTH JIBUTATENS CMEIIAaHHOTO
BO30YKIEHUSI.

4. Ha mpuMepe CUCTEeMBI TeHepaTOp-IBUTATENh OOBSICHUTE, YTO O3HAYAIOT TEPMHU-
HBI «PETYJIUPOBAHUE CKOPOCTU MPH MOCTOSHHOM MOMEHTE» M «PETyJIMPOBAHHUE CKOPO-
CTH TIPU TIOCTOSTHHON MOIITHOCTI.

5. Kakue ¢aktopbl CyKaloT Mpeneisbl PeryJUpOBaHMs BBIIIE W HI)KE OCHOBHOMN
CKOPOCTH JIBUTATEJIs MMOCTOSHHOTO TOKa HE3aBHUCHMOTO BO30YXICHHUS B CHCTEME TeHe-
paTop-ABUTATEINb WU TUPUCTOPHBINA MPeoOpa3oBaTeb-ABUTATENb?

6. [lepeuncauTe OCHOBHBIE JOCTOMHCTBA M HEJOCTATKHU AJIEKTPOIPUBOIOB C THPH-
CTOPHBIM TIPe0Opa30BATEIEM 110 CPABHEHUIO C CUCTEMOMN Te€HEPaTOP-IBUTATENb.

OTBeThI Ha BONPOCHI BXOJHOTO KOHTPOJIS YUUTBHIBAIOTCS IPENOJABATEIEM B pe-
3yJbTaTax TEKyLIEro KOHTPOJIsi pabOThHI CTYACHTA.

4.5 KypcoBoe npoekTupoBaHue

CornacHo yueOHOMY IIaHy 10 AucHUIUIMHE « Teopus 3inekTponpuBoa» npery-
CMOTPEHO BBIIIOJHEHHE KYpPCOBOI'O IpoekTa Ha TeMy «IIpoekTrpoBaHue aCHHXPOHHOIO
3JIEKTPONPUBO/IA MOCTOBOI'O KpaHa 00JIbLIION I'Py30M0bEMHOCTI.

[lenpto KypcOBOTO MPOEKTa SABISETCS MPUOOPETEHHE M 3aKpEeIJIeHHE HaBBIKOB
IPaKTUYECKOI0 pacyeTa aCUHXPOHHOI'O 3JEKTPONPHUBOJA MEXaHHW3Ma MOAbEMA MOCTO-
BOTO KpaHa. B mpouecce paboThl yriayOisitoTcsl 3HaHMsI, IOJyuyeHHbIe B Kypce «Teopust
AIIEKTPOTIPUBO/Ia» B YaCTH aHAJIM3a PEKUMOB PabOTHI AJIEKTPOIIPUBO/IA.
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Ne | HaumeHnoBanue pasnena MakcuMallbHO BO3MOXKHOE
n/n KOJIMYECTBO 0aJIOB
1 [TocTpoeHune nuarpaMmbl CTATUYECKON HArpy3Kd U 25

IpeBapUTENbHBIM BHIOOP MOIIHOCTH M THIOpa3-
Mepa aCHUHXPOHHOTO JBHUraTens ¢ (a3HbIM pOTO-
pom. OnpeeneHue peKMMOB PaOOTHI JBUTaTEIs

2 | Pacyer M NOCTpPOEHHE CTATUYECKUX XapaKTepH- 25
CTHK JBUTATENs JUISI COOTBETCTBYIOIIUX PEXUMOB
ero paboThl, ONpeAeNeHUEe CONPOTUBICHUN A00a-
BOYHBIX PE3UCTOPOB

3 | Pacuer mnepexoaHbIX IPOLECCOB U IOCTPOEHUE 25
Harpy3ouHol auarpammsel asurarens. [IpoBepka
BbIOPAHHOIO JBUTATENs 10 HATPEBY

4 | Pacyer 4acTOTHO-PEryJIUPYEMOIO 3JIEKTPOINPHUBO- 25
aa

UTOTI'O 100

[Ipu oneHMBaHWK PE3yJILTATOB BBITIOJHEHUSI KypCOBOTO MPOEKTa PYKOBOJCTBY-
IOTCS CICIYIONINM pacipeieICeHHeM MaKCHMaJIbHO BO3MOKHOTO KOJIMYECTBA OAIOB 110
OCHOBHBIM pa3zfieniaM paboThl:

OneHnBaHMe pas/ena MPOU3BOIUTCS UCXOIS U3 CIEAYIONIETO:

- MIpaBWJIbHOE W 0OOCHOBAHHOE (apTyMEHTHPOBAHHOE) pEIICHHE C HMCIOIh30Ba-
HUEM COBPEMEHHBIX TEXHOJIOTHUH U ammapaTHOW 0asbl, TpPaMOTHOE NMPUMEHEHHE METO-
UKW pacuéTa — MaKCUMaIbHO BO3MOKHOE KOJIMYECTBO OAIIIOB;

- IPaBUJIbHOE PEIIEHNE C 3aMEYaHHUSIMU 110 0OOCHOBAHUIO (M3JI0KEHHUE MaTepHa-
Ja He BCEr/a JIOTHYHOE), UMEIOTCS 3aMEUaHus 10 BBIOOPY MPOCKTHBIX PEIICHUMN, TIPH-
BEJICHHOMY pacy€Ty W HCIOJIh30BAHHUIO €Tr0 Pe3ysbTatoB — oT 1/3 mo 2/3 oT makcu-
MaJIbHO BO3MOKHOTO KOJIMYECTBA OAJLIOB;

- HEBEpHOE peIlIeHUE, HEYMEHUE BBIMIOJIHUTD pacyeT JJIS NPUHSATHS PEIICHHUS, 110-
JTy4eHUsT HEOOXOIUMBIX PE3YJIbTaTOB — HOJIb OAJIJIOB.

HToroBasi oleHKa IO KypCOBOMY IIPOCKTY OIpEneseTcs] CyMMHPOBAHUEM
HaOpaHHBIX MO pazjesiaMm 0aJjIoB.

S PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHast JuTeparypa

1. BacunseB E.M. Teopus snekrponpuBoaa: yuedHoe mocodue / BacunseB E.M..
— Ilepmsb : IlepMckuii HaMOHAIBHBIA MCCIEIOBATENbCKUN MOJIUTEXHUYECKUN YHHU-
BepcureT, 2014. — 316 c. Pexxum goctyna: https:// www.iprbookshop.ru/10543 1.html.

2. bexumes, P. ®. O6muii kypc anexkTponpuBoaa: yueObHoe nmocooue / P. @. be-
kumes, FO. H. JlementheB. — Tomck : TOMCKHIM MOJUTEXHUUYECKHUA YHHBEPCHUTET,
2014. — 302 c. Pexxum nocrtyna: http://www.iprbookshop.ru/34688.html.
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3. Mykonun A.K. OCHOBBI TEOpHH 3JIEKTPONPUBOAOB: yueOHOe mocobue / My-
xoHuH A.K., Pomanos A.B., Tpy6euxoii B.A.. — Mocksa : Aii [Iu Ap Menua, 2021. —
170 c. Pexxum nocryna: https://www.iprbookshop.ru/108321.html.

4. CumaxoB I'.M. CnenuanbHble pa3iesibl TEOPUU JIEKTPONPHUBOIA: yueOHOE TO-
cobue / CumakoB I'"M., ®umromor FO.I1.. — HoBocubupck : HoBocubGupckuii rocy-
JapCTBEHHBIM TexHUUeckuil yHuBepcureT, 2020. — 124 c¢. Pexum pgoctyna:
https://www.iprbookshop.ru/98739.html.

6 YAEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIVINHbBI

Y4eOHo-MeTOAUYECKHE U31aHN, pa3padoTrannbie B [lonHTY:

5. Meroaudeckue yka3aHUS K CaMOCTOATENbHOU pabore mo aucuuruinHe “Teo-
pus anextponpuBoAa’” [DnekTponHslit pecype] / TOYBIIO "JOHHTY", kad. snektpo-
NPUBOJIA U aBTOMATHU3AI[MU MPOMBIIIJIEHHBIX YCTAaHOBOK ; cocT. A.A. Yenak. - JloHelk:
JOHHTY, 2021 (moctyn yepe3 TMYHBIN KAOWHET CTYJICHTA).

6. MeTonuueckne yKka3aHUs K BBIMOJHEHUIO WHAMBUIYATbHON pabOTHI MO JHC-
muruinae “Teopus anexktponpuBona” [Dnekrponnsiii pecypc] / TOYBIIO "AOHHTY",
Kad. DIEKTPONPHUBOAA W AaBTOMATH3allMA TPOMBIIUICHHBIX YCTaHOBOK ; COCT.
A.A . Yemnaxk, I1.1.Po3kapsika. - Jlonenk: JIOHHTY, 2021 (moctyn uepe3 Ju4HBIN Kabu-
HET CTYJICHTA).

7. MeTtonuyeckue ykazanus K JabopaTopHeIM paboTaMm mno aucuurumae “Teopus
anekTpornpuBoaa”’, [Anekrponnsiit pecype] / TOYBIIO "JJOHHTY", xad. snexkrponpu-
BOJIa U aBTOMATHU3alIMU MPOMBIIUIEHHBIX YCTaHOBOK ; cocT. A.A. Uenak, B.®. bopu-
cenko. — lonenk: JIOHHTY, 2021 (noctymn uepe3 TUYHbIN KaOUHET CTYICHTA).

8. Meroanueckue yka3zaHus K BBIIOJHEHUIO KypCOBOTO MPOEKTA MO JUCHUTIIINHE
“Teopust anexkrpornpuBoaa’, [DnektponHsii pecypc] / TOYBIIO "JOHHTY", xad.
AJIEKTPOIPUBOAA M aBTOMATH3allUM MPOMBIIIJIEHHBIX YCTaHOBOK ; cocT. A.A. Yenak,
[1.1. Po3kapsika. — onenk: JJOHHTY, 2021 (noctyn yepe3 AM4HBIM KaOUHET CTYJICH-
Ta).

JIEKTPOHHO-UH(OPMALIOHHBIE PeCypPChI

OBC IOHHTY - http://donntu.ru/library.

7 MATEPUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

7.1 JleKIHOHHEBIE 3aHATHA:

VYuebOnas aynutopus Ne8.303 y4eOHBIN Kopmyc 8 sl TPOBECHUS 3aHITUN
JIEKIIMOHHOTO THUIA, KypCOBOTO MPOEKTUPOBAHUS, TPYNIOBBIX UM HHAUBUIYaTbHBIX
KOHCYJIbTallUi, TEKYIEro KOHTPOJS M MPOMEKYTOUHOM aTTecTauuu (MyJIbTUMETUMN-
Hoe obOopynoBanue: komnbeioTep Intel Celeron E1200, omepamuonHas cucteMa
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Windows XP Professional x86/64 (akagemuueckas noamnucka DreamSparkPremium),
LibreOffice 4.3.2.2, Google Slides (OecruiaTtHasi Bepcusi), MyJIbTUMEAUNHBIA MPOESK-
TOp, JKpaH; CIelNUaTu3upoBaHHas MeOeb: JOCKa ayJIUTOpPHAas, CTOJBI ayJIUTOPHBIC,
CTYJIbS YICHUYECKHUE; JEMOHCTPAIMOHHBIC CTEHIBI U TIJIAKATHI).

7.2 JlabopaTopHbIe 3aHATHSA:

CnenmanusupoBanHas jadopatopus Ne@104 yueOHbIN KOpIyc 8 i MPOBEACHUS
71ab0paTOpHBIX PadOT, TPYIIOBLIX U UHJIUBUAYAIbHBIX KOHCYJbTAIlUNA, TEKYIIETO KOH-
TPOJST W MPOMEXKYTOUHOM arTecTanmu. CHerualn3upoBaHHOE 00O0pYyJIOBaHHE: MPO-
IrpaMMHUPYEMBIi Jlornyeckuil kKouTposuiep Modicon Premium, nmporpaMmupyemslii J10-
rudeckuii koutposuiep Modicon Twido, ITH Altivar 71, neuratens 550 Bt. Komnbiore-
per P-4-3,0 iP4-3,0Ghz/O3Y512Mb/80Gb, (OC - Windows XP Professional x86 u
Windows 7 (akamemmueckass mommucka DreamSparkPremium), LibreOffice 3.3.0.4
(OecrutatHast Bepcus); mOporpammHoe oOecrnedenue: anas pabotel ¢ [IYU  ¢dupmsl
Schneider Electric — SoMove (FDT Standalone) V2.8.3), ATV71 Communication
parameters manuals (OecriiaTHas Bepcus); crelMaiu3upoBaHHas MeOelb: JOCKa ayau-
TOpPHAsl, CTOJIbI Ay TUTOPHBIE, CTYJIbs YUEHUUECKUE; TEMOHCTPAILIMOHHbBIE CTEH bl U T1JIa-
KaThl.

CnenmanusupoBanHas jadoparopus Ne 8.101 y4ueOHbIM KOpmyc 8 1jis poBeie-
HUS JJa0OPATOPHBIX 3aHATUM, IPYIIOBBIX U UHJIMBUIYATbHBIX KOHCYJIbTAIlMH, TEKYIIE-
rO KOHTPOJIS U MPOMEXKYTOUHOU arrectanuu. Crernuain3nupoBaHHOE 00OpYI0BaHHE:
acuHXpoHHbIN aBurarens. 4AM100C4, reneparop noct. Toka [TH-85, renepatop ITHD
- 28,5; MalnHbI TOCTOSIHHOTO TOKa ¢ peoctaTtoM [1-41; MammHbl TOCTOSIHHOTO TOKa [1-
52M, mammnsbl noctositHHOro toka I1bCT-42, morop HZUR-3132, taxoreHepaTopsl
OT-7, sn. neuratenr AK-52/4, nurarens acuHxpoHHBIM AQO-52/4, nBuratens A]Jl-
42/41, sn. npuratens [THD - 45, sn .nuratens [1-32, TupuctopHbIi peobpa3oBaTeib
BVYK - 50/500, Tupuctopnslii npeobpaszosarens yactotel. TIIU-15, HKY-3013. Cren-
JIbl I UCCJIEIOBAHUS MEXAHMYECKUX XApPAKTEPUCTHUK. ABUTaTeNied — 8 T (BKIHOYas
Mukpoamnepmerpbsl M-2003; mukpoammnepmeTpsl M-906; mukpoamnepmerpsl M-266-
100; dpazometp 11 364).

7.3 CamocTosiTesbHast padoTa:

[Tomerenust ajiss caMOCTOSITEIbHON pabOThl ¢ BO3MOXXHOCTBIO MOAKIIOUEHHUS K
cetu "UntepHer" u obecnedeHHEM JAOCTyHa B JJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 CpENy OpTaHHW3allMH: YUTAJIbHBIE 3aJbl, y4eOHBIE Kopmyca 2,3
(KOMTIBIOTEpHAsT TEXHUKA C BO3MOXKHOCTHIO TMOJKIIOUEeHUS K cetu «UHTepHeT» u
obecriedyeHueM JOCTyIa B JJIEKTPOHHYIO HHGOPMAIMOHHO-00PA30BaTEIBHYIO CPEIy
(BUOC NJOHHTY) u snexrponno-6ubmuoreunyto cuctemy (3bC IPRbooks), a Takxke
BO3MOXKHOCTHIO MHJIMBUAYAJILHOTO HEOTPAHUUECHHOTO J0CTyMa odydaronuxcs B ObC
u OUOC mnocpeactBom Wi-Fi ¢ mnepcoHanbHBIX MOOMIBHBIX YycTpoiicTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 - o0mectBennas nunen3us MPL 2.0, Grub
loader for ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - iu-
nensust GNU GPL).



