MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE CUCTEM ITPUBOOB MEXATPOHHBIX 1
POBOTOTEXHUYECKHNX YCTPOVICTB

Hanpagsnenue/cnenuaibHOCTb 15.04.06 MexaTpoHHUKa M po00TOTeXHHKA
MOJTOTOBKH

Cnenuanu3zanusa/mpoguis/mporpamma CoBpeMeHHbIe PO00TOTeXHHYECKHE CHCTeMb] M KOMILIEKChHI
MOrOTOBKH

YpoBeHb BbICILIEro 00pa3oBaHusA MarucTparypa

®opma o0yueHust OuHasn

®dakyneTeT U NudopMaIHOHHBIX H YIIPAB/ISIOIMX CHCTEM

Beinyckaromas Kadeapa 18 CUCTEMBI ITPUBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA
Kadeapa-pa3padorunk paboueit 18 CUCTEMBI ITPUBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.04.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
KopotkoB EBrenuii bopucoBuy, K.T.H., I0L€HT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., Tipod.




PABOYAS ITPOTPAMMA IUCIUAIL/INHBI
IMPOEKTUPOBAHUE CUCTEM ITIPUBO/IOB MEXATPOHHBIX 1 POBOTOTEXHUYECKUX
YCTPOUCTB

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.2 — crmocoOHOCTh y4YacTBOBAaTH B TMOATOTOBKE TEXHWYECKOTO 3aflaHusl Ha TPOeKTHpOBaHWE U
pa3paboTKy MeXaTpOHHBIX U POOOTOTeXHWUECKHUX CHUCTEM, WX TIOACHUCTEM U OTHAEeNbHBIX YCTPOWCTB C
UCII0/Ib30BaHUEM COBpPEMEHHBIX HCIIOJHUTE/NbHBIX U YIPaB/SAIOIMX YCTPOMCTB, CPe/CTB aBTOMATHKH,
M3MepUTebHON U BBIUMC/IUTE/IbHON TeXHUKU

OIIK-11 — criocobeH opraHU30BbLIBaTH Pa3pabOTKy U MpUMeHeHHe aJrOpPUTMOB U COBPEMEHHBIX LU(PPOBLIX
NIpOrpaMMHBIX METOJOB pacyeToB U NPOEKTUPOBAHHUS OTAEe/bHBIX YCTPOWCTB M IOZCUCTEM MeXaTPOHHbBIX U
pobOTOTEXHUYECKHX CHCTEM C HCII0/Ib30BaHMEM CTaHJAPTHBIX UCIIOMHUTE/IBHBIX U YIIPaB/ISIOLMX YCTPOUCTB,
CpefiCTB aBTOMAaTHK{, W3MEepUTeNbHOM U BBIUMC/IUTEbHOW TEeXHWKH B COOTBETCTBUM C TeXHUYECKUM
3a7ilaHueM, pa3pabarbiBaTh LU(POBBIE aITOPUTMBI U ITPOrPaMMbI YTIPABIeHHsI POOOTOTEXHUUECKIX CUCTEM

OIIK-5 — crnocobeH pa3pabarTbiBaTh HOPMAaTUBHO-TEXHUUECKYIO [JOKYMEHTALUIO, CBS3aHHYIO C
npodeCCHOHAIBHOM [1eSITeNIbHOCTBIO C YYeTOM CTaH/apToB, HOPM U I1PaBUII

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT OCTYKEHHE CIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-2.2

3HAHUA:

OCHOBHBIX 3TarioB pa3paboTKU MeXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM;;

YMEHUs1:

peIieHus 3a/1au MTPOEKTHPOBAHUS CHCTEM MPHUBOJIOB MEXAaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOMCTB U
CHCTeM YIIpaBJ/IeHHs C 3/IeKTPOMeXaHWYeCKUMU HUCITOJHUTE/IbHBIMU 3/IeMeHTaMU U TIPUBOZ,AMU;;

OIIK-11

3HAHUA:

Ha ypOBHe Ipe/[CTaB/IeHUI: O COCTaBe, NMPUHLIAINAX [eHCTBUs, YCTPOUCTBE, XapaKTePUCTHUKaX CHUCTEM
MIPUBO/IOB MEXAaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM;

YMeHuUS1:

pa3paboTaTh pacueTHbIE CXeMbl, MaTEMAaTHUECKHE MOZIE/IH, TIPOBECTH PAaCUeT CXeM TPHUBO/IOB;

HaBbIKU:

CriocoOHOCTh OpraHU30BaTh Pa3padOTKy W MPUMEHEHUe arOPUTMOB U METOJOB pacueTa YCTPOHCTB U
TOZICKCTEM MeXaTPOHHBIX U pOOOTOTEXHUUECKHUX CUCTEM C UCIIOH30BaHUEM CTaH/IaPTHBIX UCITOTHUTETBHBIX U
YIPaBJISIFOLUX YCTPOMICTB..

OIIK-5

3HAHUA:

OCHOBHBIX THIOB pa3pabOTKX MeXaTpPOHHBIX M POOOTOTEXHUYECKMX CHUCTEM C YUETOM CTaH[ApTOB,
HODM U TIPaBUJI;;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Aucypnmba IPOEKTUPOBAHUE CUCTEM ITPMBOIOB MEXATPOHHBIX 11
POBOTOTEXHUYECKUX YCTPOUCTB siB/sieTcst AUCLUILUIMHON 00513aTe/IbHOM YacTH 0/10Ka 1
MpPOrpaMMBI MOJTOTOBKY 110 HaripaesieHuto 15.04.06 MexampoHuka u pobomomexHuKa.

CopeprkaHue AVCLMIUINHBL  SIBJISIETCS JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMH®OPMAIIMOHHBIE YCTPOUCTBA n CUCTEMBI B MEXATPOHUKE n
POBOTOTEXHUKE.

Cojep)kaHue AUCLMIUIUHBI sIB/IsseTCsl OCHOBOU /i ocBoeHus auciuiiviH: KOHCTPYUPOBAHUE
CUCTEM ITPUBO/JOB.

ITpeaBapuTe/bHBIE KOMITETEHLIMH, ChopMUpOBaHHbIe y 00yuarolerocs A0 Havyasna U3yuyeHus AUCLATUIMHBL:
e [ICK-2.1 — CriocobeH coCTaB/isATE MaTeMaTHuecKre MOJIeNH, TPOU3BOAXTE PACUueThl U TIPOeKTUPOBaHUe

MEXaTPOHHBIX ¥ POOOTOTEXHUUECKUX CUCTEM, UX TIOACUCTEM, BK/THOUAsi UCITO/THUTE/TBHBIE,
VMH(OPMaLIMOHHO-CeHCOPHBIe U YTIPaB/ISIOIIe MOAY/TH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O

BCEI'O
Jlekuyun

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

IIpakTHyeckue

®dopmupyemast
KoMneTeHus, %

TICK-2.2

OIIK-11

OIIK-5

Paszpen 1. . O0mue BONpoCckl NPOeKTHPOBAHHUS MPHUBOJOB KaK BHAA
HMH)XeHepHOi npakTuku. 1.1. Ilenu v 3a/jaun NPOEKTUPOBAHMUSI CUCTEM.
CucTeMHBbIH OAXO/, K TPOeKTUPOBaHUI0. 1.2. Pa3paboTKa KOHLIeNLUU

5 10  |m3pemms. Anamus T3, dopmupoBaHue QyHKIMOHAIBHOM cXeMbl. 1.3. 26 6 4 2 20
DopMHpOBaHKe U CTPYKTypH3aLUs KpUTepueB KadecTsa. 1.4.
@DopMHUpoBaHUe 06IHX TPOEKTHBIX PeleHNH 10 OCHOBHBIM 3/IeMeHTaM
(DYHKIMOHA/IBHOM CXeMBI.

40

Pa3spen 2. O600LieHHbIE CTPYKTYPbI IPUBO/JIOB COBPEMEHHBIX
3/IeKTpOMeXaHHMueCcKHX MexXaTPOHHbIX cucTeM. 2.1. HasHauenue, coctas
1 0C06eHHOCTH 0OBEKTOB YIIpaB/IeHHs] COBPEMEHHBIX
9/1eKTPOMeXaHH4eCKUX U MeXaTPOHHBIX CHCTeM. 2.2. Bujpl,
KnaccupuKaLus 1 0co6eHHOCTH HCIIOTHUTE TbHBIX TPUBOZIOB

5 10  |MeXaTpOHHBIX CHCTeM. 2.3. YCTPOMCTBO, IPUHLUIIEI eHCTBUSI I OCHOBHbIE 28 8 6 2 20
XapaKTePUCTUKN UCTIOJIHUTE/IbHBIX 3/IEMEHTOB COBPEMEHHBIX TTPHBOZOB.
2.4. TIpUHLMIIBI TOCTPOEHHS U 0COGEHHOCTH (YHKIIMOHUPOBaHUsI
CHUJ/IOBBIX M YTIPAB/ISIOIMX 37€KTPOHHBIX YCTPOHCTB UCIIONMHUTE/IBHBIX
TIpUBOZOB. 2.5. [IpUHIUIIEI TOCTPOEHMsT KOMITBIOTEPHOH YIIpaB/IsIOIIeit
CHCTEMBI YTIpaB/IeHUsI CUCTEM NPUBOZ0B.

20

20

20

Paszpen 3. Il)KeHepHBIii CHHTe3 CTPYKTYPbI NPHUBOAOB. 3.1. Bribop
3/IeMEHTOB CHCTEMbI: UCIIOJIHUTE/IBHOTO JIBUTaTesist, TUIa MeXaHuueCKol
repe/jauu, yCTPOMCTBA YIIpaB/IeHUs MOLJHOCTBIO (MOMEHTOM) JiBUTaTessl.
3.2. Boibop cucTeMbl yIIpaB/eHus JBHKeHHEM TIPUBOJA.

5 10 I/IchopmaLmoEIHoe obecrieueHue CHCTEMBI yrIpaB/leHHs. 3.2 Pa3p§60TKa 36 16 10 6 20
MeXaHU4eCKoH YacTH MPOeKTUpyeMoii cucteMbl. KrHeMaTuueckuii u
CH/JIOMOMEHTHBII pacueT. DHepreTuueckuii pacuet. 3.3. Bribop
nBurareneii npuBogoB MY. 3.4, PazpaboTka anmnaparHbIX CPefiCTB
MH(pOpMaLMoHHOTro 06ecreueHus mpuBoga. 3.5. [IpoeKTHpOBaHKe
yTpaB/isieMbIX MCTOYHUKOB MHTaHHsI.

20

30

15

Paspen 4. Mopenu v aJirOpuTMbI YIIpaB/ieHHs NpUBoAamu. 4.1.
Mozenu, MeTO/bI ¥ alrfOPUTMbI YIIPaB/IeHHs! UCTIOTHUTEe/TbHBIMU
BUraressiMu (JIeKTpOMeXaHHueCKUMH, 6e3 06paTHO# CBsi3u,

5 10  |nocTosiHHOrO TOKa ([I1T), BeHTUNBHBIMK). 4.2. Mogenu, MeTosbl U 32 12 8 4 20
a/ITOPUTMBI YTIPaB/IeHHs] aCHHXPOHHBIMA M CHHXPOHHBIMH JIBUTaTeJIsIMU.
4.3. Mopienu 3/1eKTpOru/iporpyUBO/OB U 3/1eKTPOITHEBMOINPUBO/OB. 4.4.
CuHHTe3 peryssiTopoB, 06ecreurBaoLiix paboTocrnoco6HOCTb CHCTEMBIL.

20

20

15

Paspen 5. OnTHManbHOe H HHTe/I/IEKTya/lbHoe yIpaB/ieHue
npuBofamu. L{udpoBsie cucTeMbl ynpaB/ieHus IPUBOAAMH. 5.1.
MeTozBI CHHTE3a HerpepbIBHBIX CTalMOHapHBIX CAY ¢ peryisTopamy,
06eCreynBarONUMHU OITTUMU3ALIMIO MPOLIECCOB MO0 OZJHOMY KPHTEpHIO. .
5.3. MiHTe/neKTyabHble CUCTeMbl YIIpaB/eHust. DKCIepTHble CUCTeMbI.
5.4. CuCTeMbl MHTe/UIEKTYa/IbHOTO yIpaB/IeHus, TOCTPOeHHbIe Ha

5 10 |waremaruke HeUeTKOH JIOTMKH. 5.5. CHCTeMbl HHTEJUIEKTYa/IbHOTO 2 9 6 3 13
yrpaB/ieHHs], IOCTPOEeHHbIe C HCIT0/Ib30BaHHEM UCKYCCTBEHHbBIX
HelpoHHbIX ceTeld (MHC). 5.6. CucTeMbl MHTe/IEKTYaIbHOTO
YTIpaB/IeHHUs], UCTI0/Ib3YIOLIHe TEXHOJIOTHIO aCCOLIMATHBHOM MaMATH. 5.7.
AJlanTHBHBIE CHCTEMBI aBTOMATHUECKOTO YIIpaB/ieHusl. YIpaB/ieH’e
JIBIDKeHHeM MpuBojia. 5.8.IToHsiTHe 06 ycTpolicTBe 1ppOBOro
ynpasnenus (YY) 3aMKHYTbIM 1IpUBOAOM. CHHTe3 (yHKLMOHATbHON
CTPYKTYPBbI U BbIOOP KpUTEpHeB.

20

20

10

Bcero 3a 10 cemecTp 144 51 34 17 93

100

100

100

Bcero no aucuunInHe 144 51 34 17 93

100

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne Homep 1 HaumeHOBaHMe pa3jiesa
n/n JMCLHUTLTAHBI

Tema NPAaKTHYE€CKOIr'o 3aHATUA

Oo0neMm,

aya.
JacoB

Pazzen 1. . OO6IMe BONPOCHI MPOEKTUPOBaHUsS (Pa3paboTka GyHKIMOHALHOW CXEMbI
MPUBO/IOB KaK BH/ja UH)KEHEPHO! MPaKTUKU.  |IPHUBOJAa MeXaTPOHHOTO yCTPOMCTBA

[TpunIMNI MefCTBYS ¥ OCHOBHBIE

Pazpen 2. O60011eHHbIe CTPYKTYPBI IPUBOZAOB XAPAKTEPUCTHKH COBPEMEHHBIX

2 COBPEMEHHBIX 3/IEKTPOMEXaHHUYE CKHUX

MeXaTPOHHBIX CHUCTEeM.
P MuPTC

HCIIOJIHUTE/IbHBIX 3JIEMEHTOB IIPUBOOB

Paspen 3. VIH)keHepHbIN CUHTE3 CTPYKTYPbI Pacuet MexaHHMYeCKOU YacTu
TIPHUBO/OB. WCITIOJTHUTEIBHOTO ITPHUBOZA

JABUIaTe/isd

Pacuet 1 BLIOOP HMCTIO/THUTENHEHOTO
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5 Pa3paboTkKa yripaB/isieMoro NCTOUHHUKA 2
MUTaHUSI.
6 |Pazgen 4. Mogenu ¥ anroOpUTMbI YTIPaBIeHUs Mopenposativte rpusopa ¢ [T v ¢ 2
BEHTW/IbHBIM JBUTaTeIeM
MIpUBOJIaMH.
7 MopenupoBaHre aCUHXPOHHOTO TIPUBOJA. 2
Pa3pen 5. OnTuMassHOe U UHTe/IeKTyalbHoe
8 TIpaBJieHWe TIpUBoJaMHu. Lidposbie crucTeMbl (COBpeMeHHbIe MTO/LI yIIpaB/IeHHA 3
y ) npusogamu MuPTC.
yIIpaB/ieHus IPUBOAAMU.
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Homep 1 HanmeHOBaHue pa3jesa Oo0nemMm,
Copep)kaHue yueGHOro 3aiaHus
n/n JUCIMIT/TUHBI 4acoB
Pasgen 1. . O61i1e BONpoCkhl N3yuenue npeyCMOTpPeHHBIX IPOrpaMMOK
1 |OpoeKTHMpOBaHUs MPUBOAOB KaK BUA |JUAAKTUUECKUX eUHUL] ITI0 peKOMEeHAyeMOou 20
WH)XeHepHOU MPaKTHKU. suTeparype. [1oaroToBKa K NpakTUYeCKUM 3aHATHAM
Pa3pen 2. OGoG1uenHbie CTPYKTypL! W3yueHnue npesyCMOTpeHHBIX TIPOrPaMMOi
MIPUBOJOB COBPEMEHHBIX o
2 IUaKTUUeCKUX eUHUL] TI0 peKOMeHAyeMOun 20
3/1eKTPOMeXaHNYeCKUX
snuteparype. [1oAroToBKa K NpakTUyeCKUM 3aHSITUSIM
MeXaTPOHHBIX CHUCTEM.
N3yueHue npeyCMOTPEHHBIX TPOrPaMMOK
3 Pasgen 3. VIH)KeHepHBI1 CHHTe3 JUIaKTUYeCKUX eJUHUL] [0 peKOMeHZyeMoi 20
CTPYKTYPbI IIPUBO/IOB. smuTeparype. [ToarotoBka K npakTH4YeCKUM 3aHATHUSIM.
Pabota Haj KypCOBBIM TIDOEKTOM.
Pasyen 4. Mo/ 1 aropHTMbI W3yuenue npesycMOTpeHHBIX nporpamMmon
4 [UaKTHYeCKUX eJUHUL] [0 peKOMeHZyeMoi 20
yIIpaB/Ie€HUs TPUBOAAMU.
nuTeparype. [ToaroToBKa K MpakTA4YeCKUM 3aHSATHUSIM.
Pazgen 5. OntumansHOe U .
N3yuenune npeyCMOTpPEHHBIX TPOrpaMMOK
VHTeJUIeKTyabHOe yIpaB/ieHre o
5 JUaKTUYeCKUX eUHUL] II0 PeKOMEeH/yeMOr 13
nipuBofamiu. LlndpoBeie cucTeMbl
nuteparype. [1oAroToBKa K mpakTUue CKUM 3aHSITUSIM
yIIpaB/IeHUs IPUBOZAAMH.
Bcero 3a 10 cemectp 93
3.4. KypcoBoii npoeKT
IMEPNO]
KA NCIIO/IHEHUSA | IIVJTAHUPYEMOE
COAEPKAHUE STAIA (Hegenu BPEMHI (uac)
ceMecTpa)
Otan 1. Pa3paboTka yHKIMOHAIBEHOM CXeMbl CHCTEMbI TIPUBO/IOB 6-7 8
Ortan 2. PacueT 1 BEIOOp BCEX /IEMEHTOB CUCTEMBI: IBUTATeNIeH, 8-10 10
JaTUMKOB U T.[.
Oran 3. Pa3paboTKa CUCTEMbI YIIpaBIeHHUS 11-14 10
Jtan 4. OcdopmiieHne MOSCHATENbHON 3anucku. [ToaroroBka K 15-16 8
3allMTe U 3allTa KypCOBOro IPOeKTa
Bcero 3a 10 cemecTp 36
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12|13 4 5/ 6 |7| 8 |9/10 |11 12 13/14| 15 | 16 17
10 BP3[ ap KII ap BP3[ KIT | IP | Bomp. Ok3

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;
BP3/I — Boripocs! 1o paszeiy;

KIT — KypCoBOii IPOEKT;

Borp. OK3 — BOIIPOCHI K 3K3aMeHy.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOMPOCHI TIO pa3fieny;
e KypCOBOM ITPOEKT;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B CbOpMaXI
¢ D3K3dMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. 3. Konbuios. . [latunku MexaTpoHHBIX crcteM. CII6.BT'TY "BOEHMEX" um. []. ®. Yctusosa, 2011,
1. pec.

2. A. TI. JIykuHOB. . I[IpoeKTHpOBaHHe MEXaTPOHHBLIX U po0oTOTEXHHUECKUX yCTpoucTB. CIT0.: JlaHs, 2022,
3J1. pec.

3. E. 1. FOpesuu. . OcHoBbl pobotoTexHuku. CI16.: BXB-ITetepOypr, 2007, 41 3Ks3.

4. . JI. Ocun, ®. M. FOdepos. . DneKkrpruecKrie MalllMHbI aBTOMaTHyeCKUX ycTpoicTs. M.: U3a-so MOU,
2003, 5 7K3.

5. P. T. IxekcoH. . Hoelitime garuviku. M.: Texnocdepa, 2008, 45 3k3.

6. C. I. Tepman-T'ankuH. . Matlab & Simulink. ITpoektrpoBanue MexaTpoHHBIX crcteM Ha [TK. CII6.:
KOPOHA-Bek, 2008, 15 5k3.

7. C. T. T'epman-T'ankuH. . Matlab & Simulink. ITpoekTrpoBaHre MexaTpoHHbIX cucTeM Ha ITK. CII6.:
KOPOHA-Bek, 2008, s51. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. Ilepuogrueckue u3aHus:

1. ABTOMAaTHM3a1Us MPOLIeCCOB YIIPaBJeHuS;
2. ]laTuuKu U CUCTEMBI;
3. MogenvpoBaHue 1 aHa/IU3 MHPOPMAITMOHHBIX CUCTEM.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHb.
CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — HbOpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.

5.6. ndopmaloHHbIe TEXHOIOTUH:

B3anmogeiicTBre ¢ odyuarouumucs nocpegcreom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. KoMIibroTepHbIi KOMIIEKT.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIATLTHHBI
TIIPOEKTPOBAHHME CUCTEM IIPBOJOB MEXATPOHHbBIX 1 POBOTOTEXHNYECKUX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna [TPOEKTUPOBAHUE CHUCTEM IIPMBOJAOB MEXATPOHHBIX WU
POBOTOTEXHUYECKHNX YCTPOVICTB sBisieTcss IWCLMIUIMHON 06s3aTebHOM dYacTh Oyoka 1
MporpamMMbl TOJTOTOBKH 10 HarpaeneHuto 15.04.06 MexampoHuka u pobomomexHukd. JTUCLAIIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Ycrunora kadenpoii 18 CUCTEMBI ITPMBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.2 criocobHOCTh yuacTBOBaTh B TIOATOTOBKE TEXHUYECKOTO 33/IAHUS HA MPOEKTHPOBaHUE W Pa3paboTKy
MeXaTPOHHBIX U POOOTOTEXHUUYECKUX CHUCTEM, WX TOJCUCTEM U OTAEbHBIX YCTPOWCTB C HCIO/b30BaHUEM
COBpPEMEHHBIX MCIIOJHUTENbHBIX W YIPaB/SIOMX YCTPOWMCTB, CpeJCTB aBTOMAaTUK{, W3MepUTeNbHOM U
BBIUMC/IATEILHON TEXHUKY;
OIIK-11 criocobeH opraHu30BLIBaTh Pa3paboTKy ¥ TIpUMeHeHHe aJrOPUTMOB M COBDEMEHHBIX U(POBBIX
MpOrpaMMHBIX METO/IOB pacueToB M TMPOEKTUPOBAHMS OT/AeNbHBIX YCTPOUCTB U TIOACHCTEM MeXaTPOHHBIX U
pPOOOTOTEXHUUECKUX CHUCTEM C WCTIO/Ib30BaHUEM CTaH/IAPTHBIX UCTIOHUTEbHBIX U YIIPAB/SIIONINX YCTPOMCTB,
CpeJiCTB aBTOMaTUKH, U3MEPUTEeTbHON 1 BBIUUC/IUTE/bHOM TEXHUKH B COOTBETCTBUHU C TEXHUUYECKUM 3a/laHHEM,
pa3pabartbiBaTh LU(POBLIE aITOPUTMBI M ITPOTPAMMBI YIIpaB/ieHUst pPOOOTOTEXHUYECKUX CHUCTEM;
OIIK-5 crocobeH  pa3pabaTbiBaTb  HOPMAaTHBHO-TEXHWUECKYI0  AOKYMEHTAalMI0,  CBA3aHHYIO  C
ripodeccOHaNbHOM [esiTeTbHOCTBIO C YUeTOM CTaHZapTOB, HOPM U MPaBUJI.

CoepkaHre AUCLWTUIMHBI OXBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C ITPOEKTHPOBAHKEM CHUCTEM IIPUBOIOB
MeXaTPOHHBIX M POOOTOTEXHUYECKUX CUCTEM U KOMIUIEKCOB, BBIOODOM CTPYKTYPBI, CUCTEMBI YIIpaB/ieHUsl,
Mo/ieJieil U alrOPUTMOB yTIpaB/IeHUsl.

[MpeniofaBaHye AWCLMITIMHBL TIpeJyCMaTpyBaeT cieAyiomye (HOpMbl OpraHM3aluM y4eOHOTO TIpoLjecca:
MPaKTHUECKHWe 3aHATHS. BLIMOTHEHHE KyPCOBOTO MPOEKTa, CAMOCTOsATe/IbHAsE paboTa CTyAeHTa, KOHCY/IbTallH.

[TporpamMmMotit AUCHUTIIMHBI TIPeyCMOTPEHBI CleiyIolijiie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
crenyommx popmax:
e [UArHOCTUYECKas pabora;
e BOMPOCHI M0 pasfieny;
e KypCOBOM ITPOEKT;
¢ BOMPOCHI K 5K3aMEHY.

HPOMe)KyTO‘lHaﬂ dTTecTalus IIpOBOJUTCA B (l)OpMElXZ
¢ 5S5K3dMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHsS (17 4.), camocTosiTeslbHas pabota
cryzaenTa (93 u).
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IIpuioxenue 2
K paboueii mporpaMme qUCIHTTHHBI
TIPOEKTUPOBAHUE CUCTEM ITPUBO/JOB MEXATPOHHBIX 1 POBOTOTEXHUYECKUX YCTPOVICTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI Pekomenjyemas iuTeparypa uac

Paspen 1. . O61mue Bonpockl NPOEKTHPOBAHHUA NPUBO/0B KaK BH/la HH)XeHEPHOH NMPaKTHKH.
C. I. Tepman-T'ankuH. . Matlab &
Simulink. [IpoekTupoBaHue
MeXaTPOHHBIX cucteM Ha ITK: CII0.:
KOPOHA-Bek, 2008 (2,3,4)

A. II. JIykuHos. . IIpoektrpoBaHue

N3yueHue ripeyCMOTPEHHBIX POrPaMMOM MeXaTPOHHBIX U pOOOTOTEXHUYE CKUX
IAAKTUUeCKUX eJUHUL] [0 peKOMeHTyeMOoi ycrpoticts: CI16.: JTans, 2022 20
nuteparype. [ToAroToBKa K MpakTUue CKUM 3aHSITUSIM (BBemeHue, 1)

P. T. IxekcoH. . Hoeiimue gaTumku:
M.: Texnocdepa, 2008 (BBezeHue, 3)
E. 1. FOpeBuu. . OCHOBBI
poboTorexHuku: CI16.: BXB-
ITetepOypr, 2007 (BBemEHUE)

Wroro no pasgeny 1 20
Paspen 2. O6001eHHbIe CTPYKTYPBI IPHBOAOB COBPEMEHHbIX 1eKTPOMeXaHHYeCKHX MeXaTPOHHBIX
CHCTeM.

E. U. FOpeBuu. . OCHOBBI
pobotoTexuuku: CI16.: BXB-
IMetepbypr, 2007 (4,7)

P. I. I)xekcoH. . Hopeliye faTumku:
M.: TexHocdepa, 2008 (3)

A. II. JIykunos. . IIpoektrpoBaHue
MeXaTPOHHBIX U pOOOTOTEXHHUYE CKHX
yctpoticTs: CII0.: Jlanb, 2022 (6)
C. I. Tepman-T'asmkuH. . Matlab &
Simulink. ITpoexTrupoBanre
MexaTpoHHBIX crcTeM Ha I1K: CII6.:
KOPOHA-Bex, 2008 (3,4,5)

Wrtoro no pasgeny 2 20
Pazpen 3. UH)KeHepHbI CHHTe3 CTPYKTYPbI IPHUBO/OB.
E. U. FOpeBuu. . OCHOBBI
pobotorexuuku: CI16.: BXB-
ITetepOypr, 2007 (6,7)

N3yuenue ripefyCMOTPEHHBIX TIPOTPAMMOA
MUIAKTHUeCKUX eJUHUL] TT0 PeKOMEHAyeMOou
suTeparype. [1oAroToBKa K MpakTUYeCKUM 3aHSTHSM

20

N3yuenue npeyCMOTpPeHHBIX TPOrpaMMOK N. JI. Ocun, ®. M. FOdepos. .
TUIAKTAUeCKUX eJUHHUI] TT0 PeKOMEHyeMOoi JrneKTpuueCcKye MallluHbI 20
nuteparype. [10AroTOBKa K MpakTUUeCKUM 3aHSITUSIM.| aBTOMaTUUeCKUX yCTpoicTB: M.: U3a-

PaboTa Hafi KypCOBBIM MPOEKTOM. Bo M3U, 2003 (4,6,7)

A. TII. JlykuHog. . IIpoektrpoBaHue
MeXaTpPOHHBIX U POOOTOTeXHUUECKUX
ycrpoiicts: CII6.: Jlans, 2022 (7,8)
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Wroro no pasgeny 3

20

Pazgen 4. Mopenu ¥ aJirOPUTMBbI YIIPaB/IeHUs] MPUBOJAMM.

W3yuenue ripefycCMOTpeHHBIX TIPOTPaMMO

A. II. JIykuHos. . IIpoektrpoBaHue
MeXaTPOHHBIX U pOOOTOTEXHHUYE CKHX
ycrpoticts: CIT06.: Jlans, 2022 (9,10)

UIAKTHUeCKUX eJUHUL] TT0 PeKOMeHyeMoi A. 3. Konbin0B. . [JaTunku 20
nureparype. IToAroToBKa K MpakTUYeCKUM 3aHATHAM.| MeXaTpoHHbIX cuctem: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2011 (1,2)
Wrtoro no paspeny 4 20

Pa3aen 5. OnTuManbHOe U HHTe/I/IEKTya/IbHOe yIipaB/ieHue npuBojaMu. Ilndpossie cucreMsl
yIpaB/ieHus NIPUBOJaMH.

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOMA

E. U. FOpeBuu. . OCHOBBI
pobotoTexuuku: CI16.: BXB-
IMetepbypr, 2007 (4,5)

JUIaKTUYeCKUX eJUHUL] IT0 peKOMeHZyeMon A. II. JIykuHos. . IIpoektrpoBaHue 13
nureparype. IToAroToBKa K MPAaKTHYeCKAM 3aHSTHSIM | MeXaTPOHHBIX U POOOTOTEXHHUUECKIX
ycrpoticts: CI16.: JTaus, 2022
(6,7,8,10)
Wrtoro no pasgeny 5 13
13 27104




IIpunoxenue 3
K paboueii mporpaMme qUCIATLTHHBI
TIPOEKTUPOBAHUE CUCTEM ITPUBO/JOB MEXATPOHHBIX 1 POBOTOTEXHUYECKUX YCTPOVCTB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e BOIIPOCHI TIO pa3zeny;

e KYPCOBO ITPOEKT;

* BOIIPOCHI K 9K3aMeHY;

e 9K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny
ITpuBesens! B YMK pucimnivHel

KypcoBoii npoekT
Temartnka KypcoBbIx IPOEKTOB.
ITpoeKkTHpOBaHMe MPHUBOZIOB MaHUITY/IITOpa poboTa
ITpoeKTHpOBaHKe MTPHUBO/OB TUIATGOPMBI CTAOMTM3AIMY TTO/IBMYKHOTO 00BEKTa.
Odopmnenne KP - B coorBercTBru ¢ [TonoykeHrem o KypcoBbix paborax B BI'TY.
TpeboBaHws, pebsiBsieMble K 00y4aroLMMCs B X0/l 3alllMThl: 3HaHHe TeOPeTHUYeCcKOoro MaTepyasa , yMeHue
IpPaMOTHO U SICHO (JOPMYy/IMPOBAaTh U3/1araeMblii MaTepyas v OTBEThl Ha BOTIPOCHI.

Bompocsl K 3K3aMeHy
Bomnpocsl K 5k3ameny npuBefieHbl B Y MK AUCHUTIIMHBI

JK3amMeH

DK3aMeH NPOBOJUTCS B YCTHOM WM IMTUCbMEHHOU (hopMe 1Mo 6uetam, cofiepsKaiijiM 2 BOMpoca, BpeMst
Ha MOATOTOBKY OTBETOB - 20 MuHYT. IIpy NpaBU/IbHBIX U MOJHBIX OTBETax OLleHKa OTIMYHO. Ecim oTBeT
HETIOJIHBIN, TIperofaBare/ib 3aaéT AO0TO/HHUTEeIbHbIE BOTIPOCKHL. [1pu MpaBU/IbHBIX OTBETaX Ha BCe BOMPOCHI -
OLIEHKa OTJIMYHO, B TIPOTUBHOM C/Tydae ec/iv MpaBUIbHBIX OTBETOB 6osee 80% - orjeHKa xopoiio. s
T0JTyueHUsl yAO0BIeTBOPUTETHFHOMN OL[eHKH HY>KHO TPaBUJIFHO OTBETUTH He MeHee, yeM Ha 60% BOTIPOCOB.
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KaK BH/Ia HH)KeHepHOM
paszeny
NPaKTHKH.
Pasgen 2. O0001eHHbIE
CTPYKTYPbI IPUBO/[0B Boripocst
5 10 |coBpemMeHHBIX 28 8 6 2 20 20 | 20 | 20 1o
TeKTPOMeXaHHYeCKHX paszeny
MeXaTPOHHBIX CHCTEM.
Kypcogoii
Paspen 3. in)keHepHbIH CHHTe3 NPOEKT,
5 | 10 |Ja3AeTS. P 3 | 16 | 10| 6 | 20 | 20 | 30 | 15 |Bonpochi
CTPYKTYPHbI IPUBO/I0B. o
paszeny
Kypcogou
Pa3pen 4. Mopenu n MPOEKT,
5 10 |anropuT™Msbl ynpasB/ieHUs 32 | 12 8 4 20 20 | 20 | 15 |Bompocsl
NPUBO/JAMH. 1o
paszeny
Pazpen 5. OnTumasnbHOe U Kypcogoii
HHTe/I/IEKTya/IbHoe TPOEKT,
5 10 |ympaB/ieHue IPpUBOJAMM. 22 9 6 3 13 20 | 20 | 10 |Bompocsl
udpossie cucremMmbl K
yIpaB/ieHusl IPUBOJAMH. JK3aMeHy
Bcero 3a 10 cemecTp 144 | 51 | 34 17 93 | 100 | 100 | 100
Bcero no gucuruinae 144 | 51 | 34 17 93 | 100 | 100 | 100
15 27104




Kputepuu oneHuBaHus

IICK-2.2

Bonpocbl omKkpbimoz2o muna:

Ne 1 Kakwue ocHOBHBIE (hakTOpPBI HEOOXOAUMO YUHUTHIBATh MPU BEIOOPE CTPYKTYPhI CUCTEMBI
MpUBOZIa /11 MEXaTPOHHOTO YCTpOUCTBa?

Ne 2 KakoBbI OCHOBHbIE TIPHHLIMITBI BLIOOPA CHCTEMBI YTIpaB/ieHus AJisi POOOTOTeXHIYeCKOTo
[puBOoja?

Ne 3 Kakuie TIIBI MOZ€/1Iel UCIOJB3YIOTCS AJIS1 ONTMCAHUs IMHaMUKY [IPUBO/IOB B
MeXaTPOHHBIX CHCTeMax U KaK OHU IPUMEHSIOTCS B TPOEKTUPOBAHUU?

Ne 4 Kakwue anroput™msl yrnipaBieHust Haubomee 3¢ ¢ekTrBHBI 7151 obecrieueHust TOUHOCTH U
CTabunbHOCTH paboThI MPUBOJOB B POOOTOTEXHUYECKUX CUCTeMAaXx?

Ne 5 KakoBbI 0CHOBHBIe 3Tarnbl MPOEKTUPOBAHKS CUCTEMBI TPUBOJIA /11 MEXaTPOHHOIO
yCTpoiicTBa?

Ne 6 Kakuve MeTozbI MCIIO/IB3YIOTCS U1 ONTUMU3aLMY [TapaMeTpOoB IIPUBO/A B IpoLjecce
[IPOEKTUPOBAHUSA?

Ne 7 KakoBbI 0CHOBHBIe TIPHHLMITB pabOTHI U ITPUMeHeHusi 00paTHOM CBSI3U B CUCTEMax
yTpaB/eHus IPUBOAAMU?

Ne 8 Kakwe TUIbI IPHUBOZIOB Harbosiee 4acTo UCIONB3YIOTCS B POOOTOTEXHIMUECKHUX CUCTeMax
1 KaKye UX OCHOBHBIE NTPeNMYILleCTBa U Hel0CTaTKN?

Ne 9 KakoBbI OCHOBHBIE KPUTEPHH BbIOOpA 3/1EKTPOJBUTATESIS /IS IPUBO/A B MEXaTPOHHOM
cucreme?

No 10 Kakuve MeTozbl MOZIe/TMPOBaHUS M CUMYJISILIMA UCIIOb3YOTCA [/Is1 aHa/IM3a U
ONTUMM3ALY pabOTHI MPUBOJOB B MEXaTPOHHBIX U POOOTOTEXHUUECKUX CHCTEMAaXx?
Bonpocbl 3akpbimozo muna:

Ne 1 UTo roHMMaeTCs MoJ, 3/IeKTpOMeXaHUueCKOW MOCTOSTHHOM BpeMeHH 3/1eKTPOIpHBOja?

- OTHolIeHre MOMeHTa MHepLUU 3/1eKTPONPHBO/A K CTaTUUeCKOM »KeCTKOCTH
MeXaHUYeCKOl XapaKTepPUCTUKHU 3/1eKTPOJBUraTerIst;

- OTHollIeHre HOMUHA/ILHOTO MOMEHTa 3J/1eKTPOIPUBO/A K CTaTUYeCKON »KeCTKOCTH
MeXaHHYeCKOM XapaKTePUCTUKHU 3/IeKTPOJBUTaTerIst;

- OTHoLIeHre HOMUHAIBHOTO MOMEHTa J/IeKTPOIIPHUBO/A K KPYyTH3HEe MeXaHU4yeCKOn
XapaKTepUCTUKU 3/1eKTPOJIBUTaTes;

- Bpemsi, 3a koTOpOe 3/1€KTPOBUTaTe b TIOC/Ie N0JaYM HampshKeHUsl TUTaHus
pasBUBaeT 4acTOTy BpalljeHus, paBHy0 0,95 ycTaHOBHBIIIEr0Cs 3HaUeHNsI.

Ne 2 YTo MOHUMAEeTCs 10/, TEPMHUHOM «T1€PeXO/IHBINA PEKUM PaOOTHI 3IeKTPOTIPUBOA» ?

- PexxuM repexo/ia OT 0JHOTO YCTAHOBUBLIETOCS PEXKUMA PabOThI 3/1eKTPOIIPUBO/A K
Apyromy.

- PexxuM paboThI 3/1€KTPONPHBO/IA, B KOTOPOM 3HaueHHe OCHOBHOMN KOOP/WHATEI
371eKTPOTIPUBO/,A U3MEHSEeTCS TIePUOJUYECKH.

- Pexxum paboThI 3/1€KTPOINPHBO/iA, B KOTOPOM 3HaUeHHEe HArpy30UHOI'O BO3/IEHCTBHE Ha
3/1IeKTPO/JBUraTe/Ib IPUBO/Ia U3MEHSIeTCSI.

- PexxuM paboThl 37IEKTPOTIPUBO/IA, B KOTOPOM 3HAUEHHE YIPAB/IAIOIIEro BO3IeHCTBHe
Ha 3/IeKTpOJBUraTe/ b NPUBOJA U3MEHSIETCS BO BpEMEeHH MepruoJuyeCcKu.

Ne 3 B KakoM pexuMe TOPMOKEHHS 3/IeKTPOZIBUTATe Th MOTPEO/ISIeT SHEPTHIO OT UCTOUHHKA

MUATaHus?

- B pe)KUMe TOPMOKeHHS TIPOTUBOBK/TIOUEHIEM;
- B pEXKHMe PeKyTepaTUBHOTO TOPMOYKEHHS;
- B peXKuMe IMHaMHA4YeCKOTO TOPMOYKEeHUs];
- HeT TMpaBUJILHOTO OTBeTa.
Ne 4 CHHXpOHHasA CKOPOCTh aCCHHXPOHHON MallIMHbI PaBHA:

n=60*{/p;
n=100*f/p;
30*f/2p;

n=100£/2p;
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OIIK-11

Ne 6

Ne 7

Ne 8

Ne 10

Ne 1

Ne 2

n=200f/p
. Kak u3mMeHUTCA CHHXpOHHas CKOPOCTh A/l, eC/iv yBeJIMUUTH YUC/I0 Map I0/IH0COB
B 2 pasza?

YMEHBILIUTCA B 2 pasa;

YBEJIMYUTCA B 2 pasa;
YBEMUUTCs V2 pasa;
YMEHBIIUTCS B V3 pasa;
yBe/IMUMTCA B V3 pasa.

Kak u3sMeHUTCA cKOpocTh BpameHusi A/l ec/ii nuTamiee HanpsHKeHue
YBeJIMUMUTCS B 2 pa3a:

YBEIIMYUTCA;
YMEHBIINUTCSA,
BO3pacTeT A0 6eCKOHeqHOCTI/I;

YMEeHBIINTCS B 2 pasa
Kakmue pexxuMbl padoThbl aCHHXPOHHOI'O ABHraTe /s 3HaeTe?

BapuaHTsl oTBeTa:

PekyrmiepaTuBHBIN, JUHaMUUeCKUi, IPOTHBOBK/TIOUEHNS;
JuHamuyeckui;

IIpoTyB BKItOUEHNS;

BCe OTBEThI ITPAaBUJIbHBI
Yem CPIHXpOHHbIﬁ ABHUIATE/Ib 0T/INUAETCHA 0T aCI/IHXPOHHOFO?

YyacToTa BpaIljeHHsl POTOpa PaBHA YacTOTe Bpall[eHHsI MarHATHOTO IT0JIst
YacTOThI BpallleHHsI POTOpa U MarHUTHOT'O TI0/IST He COBIAZIal0T
YyacToTa BpalljeHust POTOPa BhIIIe YaCTOTHI BPaIlleHUs] MarHUTHOTO TIOJISI

YyacToTa BpalljeH!st POTOpa HIKe YacTOThHI BpallleHHsl MarHUTHOTO TI0/Ist

MOo)KHO /M CTaTOp aCHHXPOHHOW MAIlIMHBI UCI0/Ib30BaTh B KAUeCTBe CTaTopa
CHHXPOHHO¥ MaIllMHbBI?

MO>KHO TP OTIpeZie/IeHHOM 10paboTKe
HEeJTb3s1 HM TIPU KaKUX yCIOBHSIX
MOYKHO 0€3 BCKUX JJOpaboTOK

MO>KHO TOJIBKO TTpY paboTe B peXxuMe TeHepaTopa

HpI/I YaCcTOTHOM CII0Cco0e pery/jinpoBaHvs CKOPOCTH dCUHXPOHHOI'0 BUTaTe/I
BMeCTe C pOCTOM 4dCTOThI HEOﬁXO].II/IMO...

CHWXKaTh HarpspKeHue
IToBbIlIaTh CONPOTHUB/IEHHE 0OMOTKU CTaTopa
CHWXaTb HarpysKy

[ToBblaTh HaNpsKeHKe

BOHpOCbl OMKpbIMO2O munda:

Kakuie ocHOBHBIE TpeOOBaHUS TIPEbSB/SIOTCS K CUCTEMAaM MPUBO/IOB B YC/IOBUSAX
BBICOKMX JMHAMHUeCKUX Harpy3o0kK?

KakoBbl 0CHOBHBIE TIPUHLMIIBI pa6OT]>I " TIPUMEHEHUWA T'MpaB/InyeCKHX IMPUBOJOB B
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pobOTOTEXHUYECKUX CHCTeMax?

Kakue MeTopb! UCIIO/Mb3yIOTCS /11 CUHTE3a ONTUMa/IbHbIX TPAeKTOPUH [IBIDKEHUS
TIPYBO/IOB B MeXaTPOHHBIX CUCTeMaXx?

KaxoBbI 0CHOBHbIe TIPUHLUITBI pAaOOTHI ¥ ITPUMeHeHus] THeBMaTHUeCKUX ITPUBO/IOB B
MeXaTPOHHBIX CUCTEMAax?

Kakue MeTo bl UCIIO/B3YIOTCS /I aHaIM3a U KOMIIeHCalluy HeJIMHeHOCTel B cucTeMax
yTIpaBJ/ieHus! IPUBOJAMU?

KakoBbl 0CHOBHBIe 3Tarbl MPOEKTUPOBaHUSI CUCTEM YTIpaBJIeHUS TIPUBOIaMH [IIsI
pPOOOTOTEXHUYECKMX MAaHUITY/IATOPOR?

Kakue chakTopbl BIUSAIOT Ha BBIOOP THIIA Mepejauu [ijist IPUBo/a B poOOOTOTEXHHUUE CKOM
cucreme?

KakoBbI OCHOBHBIE TIPHHIMITE pabOTHI U TPYMeHeHHUs] MarHWTHBIX TIPUBO/IOB B
MeXaTPOHHBIX CUCTeMax?

Kakue MeTo/ibl KCIOb3YHOTCS /IS aHAIM3a U OTNITUMH3ALIAN SHEpPronoTpedIeHus
TIPUBO/IOB B MEXaTPOHHBIX CUCTeMax?

KakoBbl 0CHOBHbBIE MPHUHITUILI PAOOTHI U IPUMEHEHUsT THOPH/THBIX TIPUBO/IOB B
pPOOOTOTEXHUUYECKHUX CUCTEMAX?

Bonpocbl 3akpbimozo muna:
MexannyecKas XxapaKTepHCTHKA MPOU3BOACTBEHHOI0 MeXaHU3Ma CBA3BIBAET. ..

-YITIOBYIO CKOPOCTb U MOMEHT CONPOTHB/IEHUS
- MeXaHW4eCKYI0 U 371eKTPUYeCKYH0 MOLHOCTb
- YCKOpeHKe U YITIOBYHO CKOPOCTb

-yCKOpeHHe U MOMEHT CONPOTHBIIEHHS
Jl/isi BbIOOpa pPanjioHA/IBHOTO Y1eKTPONPHBOAA HE00X0AUMO 3HATh. ..

- MeXaHWYeCKYI0 XapaKTePUCTUKY paboueli MallluHbI U 37IEKTPO/[BUTATETIS
-MeXaHMUeCKyI0 XapaKTepUCTUKY paboueli MalliHbI
-MeXaHU4YeCKYI0 XapaKTepUCTUKY 37IeKTPOABUTaTe s

- Harpy30YHYH0 XapaKTePUCTHKY paboueil MalllHEI
Y Bcex 3j1eKTpoABHraresjiedl CKOPOCTb AB/IAETCH. ..

-yObIBaroIIell GyHKI[Mer MOMeHTa JIBUTaTe st
-Bo3pacraroleil pyHKIrell MOMeHTa JBUraTeIs
- HEe3aBUCAIIIEH OT MOMEHTA JIBUTaTe/ st

- HeT IIPpaBW/JIbHOI'O OTBeTa
BesnuuHa onpejensaeMas, KaK OTHOIII€HHE PA3HOCTH MOMEHTOB, PA3BUBA€MbIX

3/IeKTPO/BUTaTe/IeM, K COOTBeTCTBYIOIIeil Pa3HOCTH YIVIOBBIX CKOPOCTeil
Ha3bIBaeTcsl...

-)KECTKOCTh MeXaHU4YeCKOW XapaKTepUCTUKU

- TBEpP/IOCTb MeXaHUUeCKOW XapaKTepUCTHUKU

- MIPOYHOCTH MeXaHu4e CKOH XdPAKTEPUCTUKU

- MSITKOCTh MeXaHHUYeCKOU XdpaKTepuCTHUKU

CorylacHO YpaBHeHUIO JABH)KeHUs 3JIEKTPONPUBO/AQA, BPaIalol{uii MOMEHT
3/1eKTPO/IBUraTe/Ifl YPaBHOBEIIUBAETCH. ..

- -MOMEHTOM COITPOTUBJ/IEHUA U JUHAMWUeCKHUM MOMEHTOM
-AMHaMKn4yeCKMM MOMEHTOM

- MOMEHTOM COIIPpOTHB/IEHUA U MOMEHTOM CHUJI TPDEHUA
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~-MOMEHTOM COTIPOTHBJIEHUS
Ne 6 J/eKTpoMexaHHYeCKOH XapaKTePUCTHUKOH JTeKTPOABUraTe/ s MOCTOAHHOI0 TOKA
Ha3bIBaeTCHl. ..

-3dBUCHMMOCTDb TOKAa AKODSA OT CKOPOCTHU ABUTraTe/IA
- 3dBUCMMOCTDb TOKd CTAaTOPa OT CKOPOCTHU ABUTaTeJIA
- 3dBUCHMOCTE TOKa CTAaTOPa OT TOKa POTOpa

- 3aBUCHMMOCTb CKOPOCTH JiBUraresisi OT MOMeHTa BpalljeHus

Ne 7 Kak Ha3bpIBaeTcs COBOKYNHOCTDb YHC/I0BBIX 3HaUeHMI 3/IEKTPUYECKHX U
MeXaHMYeCKHX MapaMeTpoB, 00yC/IOB/IEHHBIX H3TOTOBUTE/IEM M YKa3aHHbBIX Ha
Tal/IMYKe M B KaTasiore, KOTOPHIM Y/0B/IETBOPsET 3/IeKTPHYecKasi MallliHa B
3a/laHHBIX YC/I0BUAX?

- HomuHanbHbIe faHHbIe;
- OnTuMasbHble lapaMeTpsl;
- TpebyeMble TTapaMeTphI;
- 'apanTHpyeMble napameTpsl.
Ne 8 . IIpu u3MeHeHUM HaNPsUKeHUsI NUTAaroIIell ceTH ABUrarTe/isi IOCTOSTHHOIO TOKa. ..

- U3MEHseTCA CKOPOCTh MAed/IbHOI'o X0/JI0CTOT'0 X044
- U3MEHSIeTCS )KECTKOCTbh MEXaHUUe CKOM XapaKTepHUuCTUKU

- U3MEHSIeTCsl CKOPOCTh M/leaTbHOTO X0JIOCTOTO X0/ja U XKECTKOCTh MeXaHUue CKOi
XapaKTepUCTUKH

- HUUero He rporucxoauT
Ne 9 H3meHnenune HAIIPpsOKEHUs CETHU B/IMAET Hd IIdPaMeTPbl aCHHXPOHHOIO ...

- MOMEHT JABUIraTe/Id U He B/IUAET Ha ero KpUTU4YeCKOoe CKOJIb)XKeHue
-KPUTHYECKOE CKOJIb)XKEHHE U HE BJ/IMAET Ha MOMEHT [ABHUIATe/Id
- MOMEHT [BUIraTe/Id U HAd €r0 KPUTUUECKOE CKOJIb)KeHUEe

-He BJ/IMAET HE HAd MOMEHT [BUraTeJ/Id He Ha ero KpUTUUYeCKoe CKOJIb)KeHHe

Ne 10 Kaxkue 13 epeuniciieHHBIX METOZIOB HauboJiee YacTo UCTIONB3YIOTCS /1S aHaIr3a
YCTOWYMBOCTU CHCTEM YIIpaB/eHUsI IPUBOJAMU?

- MeTo/, KOHEUHBIX 3/IEMEHTOB
- Metog Monre-Kapino
- HacToTHbi aHanu3 (quarpammel boge u HalikBucra)

- MeTo/; TpaiIleHTHOTO CITyCKa

OIIK-5

Bonpocbl omkpbimozo muna:

No 1 Kakuie TUITbI JaTUMKOB MCITO/IB3YHOTCS ZIJ1s 0OpaTHOM CBSI3U B CUCTEMAX MPUBO/IOB U
KaKOBBI X OCHOBHbIe PYHKIIUN?

No 2 KakoBbI 0CHOBHBIE MPUHIUTTBI PA0OTHI U IPUMEHEHUS 111ar0OBLIX JABUraTe/el B
pPOOOTOTEXHUUECKUX CUCTEMAX?

Ne 3 Kakue MeTo/bI UCIIO/IB3YIOTCS [J1s1 aHa/IM3a YCTOMUHMBOCTH CUCTEM yTIPaBIeHUsT
MPUBO/IAMU?

No 4 KakoBbI 0CHOBHBIE MPUHIIUTIBI PA0OTHI U IPUMEHEHUS CEPBOZIBUraTe el B MEXaTPOHHBIX
cucremax?

Ne 5 Kakue MeTo/IbI UCIIO/IB3YIOTCS [Jisi CHHTEe3a CUCTeM YIIpaB/ieHus TIPUBOJIAMU B YCIOBUSIX
Heorpe/ieJIeHHOCTU?

Ne 6 KakoBbI 0CHOBHBIE 3Tarbl pa3pabOTKU aJlrOPUTMOB YIIPaB/Ie€HUS /1S IPUBO/IOB

MeXaTPOHHBIX CUCTEM?
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Kaxkue hakTopbl BAUSIOT Ha BLIOOP THTIA PeAYKTOpA [/ IPHUBO/IA B POOOTOTEXHUUECKOM
cucreme?

KakoBbI OCHOBHBIE TIPHHLMITE pabOTHI U TPUMeHeHus! TMHeHHbIX ITPUBOZIOB B
MeXaTPOHHBIX CUCTEMaXx?

Kakue MEeTOAbI NCITIOJIB3YIOTCA A1 JUAarHOCTUKHW U MOHUTOPHWHI'A COCTOAHUA IPHUBOJOB B
pO6OTOTEXHI/I'~{ECKI/IX cucTemax?

KakoBbl 0CHOBHbBIE MPUHITUILI PAOOTHI U IPUMEHEHUsT OeCIIeTOUHbIX IBUTaTeel
nocrossHHOTo ToKa (BLDC) B MexaTpOHHBIX CUCTeMax?

Bonpocbl 3akpbimo2o muna:
CKoJIb)XeHHe aCHHXPOHHOI'0 ABUTraTe/Is - 3TO

-Mepa TOro, HaCKOJILKO POTOP OTCTAaeT B CBOEM Bpall[eHHH OT BPaIljeHHs] MaTHUTHOTO
TIOJISL CTaTopa

- aMIUIUTYZA KonebaHus 371eKTpOABUrareIst TIPU HeTIOTHOM 3aTsDKKe Jial CTaTopa
-Mepa TOro, HaCKOJIbKO POTOP OTlepeXXaeT B CBOeM BpallleHWH MarHUTHOE TI0Jie CTaTopa

-KOHTAKTHOE COMNPOTHBJIEHHE, 00pa3yoleecs MPY CKOIbKEHHUH IIETOK 10 KOHTAKTHBIM
KOJIbLIaM

ITo KakoMy mapamMeTpy U3 HOMHHA/IBHBIX AAHHBIX JJBUraTe /sl BHIOHPAIOT
THIOpa3Mep TPebyeMoro UCIOTHUTE/ILHOTO ABUTaTe sl MPUBoJa?

- 110 HOMHUHAIbHON MOIL{HOCTY;
- 110 HOMUHaIbHOMY MOMEHTY (YCHUJIHIO);

- TI0 HOMMHA/ILHOM CKOPOCTH [IBMKEHUS;
- T10 IyCKOBOMY MOMEHTY (YCHUJIHIO) TBUTATe st

B BeHTWIBHBIX ABUIrdTE/IAX B 3aBUCUMOCTH OT ITIPDUHIMIIA }J[EﬁCTBI/IH MOryT
IMIPUMEHATCA JAaTUUKHU I10/I0)KEHUA pOoTOpAa:

-BCeX TMPUBeIeHHbIX TUTIOB
-(OTO3/IEKTPUUECKOTO ITPUHLIUTIA [IeHCTBUS;
-MHAYKTUBHOTO MPUHIUIIA 1eHCTBUS;

JaTuriKu Ha 3¢ dekre Xosna.

HpI/I YaCcTOTHOM CIIocode peryJinpoBaHusl CKOpOCTH aCHHXPOHHOI'O ABUI'aTe/IA
BMeCTe C pOCTOM YdCTOThI H906X0].'[I/IMO...

- CHWJKaTh HamnpsbKeHHe
-TIOBBIIIATh COTIPOTHB/IEHHE 0OMOTKY CTaTopa
-CHIKATh HarpysKy

-IIOBBIIIATh HAllIpS>KeHHe

PexxuM 3/1eKTpo/iBUTaTe 151, IPH KOTOPOM C03/|laBaeMblii KM MOMEHT
NIPOTHBO/E/CTBYeT ABIKEHHIO padoueii MallIMHbI HA3bIBAETCH. ..

- TOPMO3HBIM
- IPOTUBOZEHCTBYIOLM
- 0OpaTHBIM

- XOJIOCTBIM XOJIOM
. CHHXpOHHBIe 3JIEKTPO/BUraTe/ i 00/1a/]aioT. ..

- abCOJTFOTHO XKECTKOM MEXaHUUECKOH XapaKTepHUCTUKON
-)KeCTKOM MeXaHUUeCKO# XapaKTepHUCTHUKOM
-MSITKON MeXaHW4eCKOM XapaKTepUCTHUKOU
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-abCOMIOTHO MATKOM MeXaHWUUEeCKOM XapaKTepPUCTUKON

ITo KakoMy TapaMeTpy 13 HOMHUHA/IbHBIX /JaHHBIX [IBUTATesIs BBIOWPAIOT TUTIOpa3Mep
TpeOyeMOro UCIOMHUTEIBLHOTO IBUTATe/IsI IPUBOAA?

- [To HOMHHA/ILHOM MOIIJHOCTH;

- [Io HOMHUHATELHOMY MOMEHTY (YCUJIHIO);

- [To HOMMHANBHOM CKOPOCTH JIBWKEHUS;

- [To myckoBOMy MOMEHTY (yCU/IUIO) JBUTaTeJIs.
UTto noHNMaeTcs Moj, HOMMHAIbHON MOIIHOCTBIO HCIIOHUATEIBHOTO JABUraTesst
rpuBoja?

- [Ipou3BefieHMe Pa3BUBAEMOTO ABUraTe/ieM HOMUHAIBHOTO KPYTSILET0 MOMEHTA U
HOMUHAaJ/IbHOM CKOPOCTH BpallleHHs1 ero Basa;

- YacTHOe OT JiesieHrsl pa3BUBaeMOr0 JIBUraTe/ieM HOMHUHAIBHOTO KPYTSAIIero MOMeHTa
Y HOMUHA/TbHOUM CKOPOCTH BpalljeHusI ero BaJia;

- [Ipor3BesieHre KBajipaTa pa3BUBaeMOro JBUraTejieM HOMUHAIBHOTO KPYTSILero
MOMeHTa 1 HOMHUHA/ILHOW CKOPOCTH BpallleHusl ero Basa;

- [Ipor3BefieHre pa3BUBaeMOrO IBUraTesieM HOMHUHA/ILHOTO KPYTSIIET0 MOMEeHTa U
KBa/[paTa HOMUHABHOM CKOPOCTH BPAIIleHHs ero Baja;

. UTo noHrMaeTcs 10f, HOMUHA/IBHON CKOPOCTBIO 3/IEKTPOIIPHBOZA?

- CKOpOCTh 3/1eMeHTa NpYBefieHus1 3/1eKTPOTIPUBO/IA, KaK MpaBMiIo Bajia
3/1eKTPO/IBUTaTe IS, P HOMUHABHBIX CTaTMUeCKOM MOMeHTe (CHuJie) U YTIPaBJISIOINX
BO37IeHCTBUSIX Ha [[BUTATEJIb;

- CKOpOCTh Baja 3J1eKTPO/[BUTATEIS TIPUBO/IA, TIPU MaKCUMA/IbHO 10Ty CTUMOM
CTaTUueCKOM MOMeHTe (Cujie) 1 HOMUHA/IbHBIX YITPAB/ISIOLIMX BO3/eHCTBUSIX Ha
[IBUTaTe/b;

- CKOpOCTh Basa 3/1eKTPo/BUraTesisi PHUBOJa, IpY AMHaMUUeCKOM MoMeHTe (cujie) U
HOMUHAJIbHBIX YTIPaB/ISIOIIMX BO3AENCTBUSIX Ha [JBUTATe b,

- CKOpOCTH Bajia 3IeKTPO/BUTaTe sl TPUBO/IA, TIPY HOMUHATLHOM CTaTHdeCKOM
MOMeHTe (Cusie) 1 HeHOMUHA/IBHBIX YIIPABJISIOIINX BO3JeMCTBUSX Ha /IBUTATETb;

JwHaMyyecKuii MOMEHT [Cuiia] 37eKTporpuBo/ia 3To?

- MOMEHT [cuna], MpuIoKeHHBIN K 3/IeMeHTY NIpUBeZieHus (Basly ABUraTess),
3/IeKTPOTIPHBO/IA, PaBHBIN pa3HOCTH MOMEHTOB [CHJT] 3/1eKTpoiBUTaTe ISl M CTaTHUeCKon
Harpy3Kuy;

- MOMEHT [cwial, TpUIoKeHHbBIN K 37IeMeHTY TIpYBe/ieHus (BajTy ABUraTers),
3/IeKTPOIIPHBOAA, PAaBHbIM CyMMe MOMEHTOB [CH/I] MHEPLIMOHHOM U CTaTH4eCKOu
Harpys3Ky;

- U3MEHSIIOIIUHCS BO BpeMeHW MOMEHT [cu/ia], MpUIoKeHHBIN K 37IeMeHTY TIpUBe/IeHus
(Bany ABUraTe/isi), CO CTOPOHBI Harpy3KH;

- U3MEHSIIOIINICS BO BpeMeHH MOMEHT [cusia], pa3BUBaeMbIii ABUraTeieM
3JIEKTPOIIPHBOZA Ha CBOEM BaJly.
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