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1. O01Me MoJI0KeHu s

['ocynapcTBeHHas UTOrOBast aTTecTauus IPOBOJUTCS roCyJapCTBEHHBIMU
9K3aMEHAIIMOHHBIMU KOMHUCCHSMM B LIEJISX ONPEAETICHUsS COOTBETCTBUS PE3YyJIbTATOB OCBOCHUS
o0yyaromuMucs 00pa3oBaTeIbHbIX IPOrPaMM COOTBETCTBYIOIIMM TPeOOBaHUAM (enepaabHOro
roCyJapCTBEHHOTI0 00pa30BaTeIbHOIO CTaHAAPTA.

BakanaBp mo nampasienuto mnoarotoBku 15.04.06 MexarpoHunka u poOOTOTEXHHKA
JIOJDKEH OBITh TOJTOTOBJICH K PELICHHIO NPOPECCHOHATBHBIX 3a/ad B COOTBETCTBUU C
HaNpaBJICHHOCTRIO TpoduiaeM o00pa3oBaTeIbHONH MporpaMMbl MeXaTpoHHBIE CHUCTEMBI B
AaBTOMATH3UPOBAHHOM IIPOU3BOICTBE M BUJAaM MPO(ECCHOHATBHON AEATEIbHOCTH:

— Hay4HO-UCCIIEI0BATENbCKOM;

— MPOEKTHO-KOHCTPYKTOPCKOIA.

B cootBeTcTBMM ¢ BUJaMM U 3aJadyaMu MPO(ECCUOHAIBHON IEATEIbHOCTH BBITYCKHUK Ha
rOCyJapCTBEHHON HWTOTOBOHM aTTecTalMM JOJDKEH I[0Ka3aThb COOTBETCTBYIOLIUI ypOBEHb
OCBOCHMS CIIEAYIOIIUX KOMIICTCHIINN:

— CIOCOOHOCTBIO COBEpIIEHCTBOBAaTh M pa3BUBaTh CBOM HHTEJUIEKTYaJIbHBIA H
o0uekynbTypHbIil ypoBeHb (OK-1);

— CIIOCOOHOCTBIO K CAaMOCTOATEIBPHOMY OOYYEHHIO C TOMOIIBI0 COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOIMM HOBBIM METO/IaM HUCCIIEe0BaHUs, K IIOCTOSHHOMY OOHOBJICHUIO
U PacUIMPEHUI0 CBOUX 3HAHMM, K U3BMEHEHUIO B Cllydyae HEOOXOAMMOCTH Hay4YHOTO M HAay4YHO-
IPOU3BOICTBEHHOIO Mpoduiis cBoeil npodeccronansHoi aestenaprocta (OK-2);

—  CIOCOOHOCTBIO HCIOJb30BaTh B IPAKTHUYECKOH MAESITEIbHOCTH HOBBIE 3HAHUSA U
YMEHHsI, KaK OTHOCSIIHECS K CBOEMY HAyYHOMY HAIpaBJIEHWIO, TaK M, B HOBBIX 00JaCTAX
3HAHUM, HEMTOCPEACTBEHHO HE CBS3AaHHBIX ¢ MpodeccuonansHoi chepoit nearenpHocTH (OK-
3);

— TOTOBHOCTBIO HCIIOJIb30BAaTh Ha TMPAKTHUKE MPHOOPETEHHbIE YMEHHS WM HAaBBHIKA B
OpTaHM3AIlMH HCCIENOBATENIbCKUX M TMPOCKTHBIX PA0OT, BBIMOJHAEMBIX MAJIBIMH TPYHIaMH
ucnonuuteneit (OK-4);

— CIIOCOOHOCTBIO MPEACTABIATh AJ€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHUN HAayUHYIO
KapTHHY MUpPa Ha OCHOBE 3HaHHS OCHOBHBIX IOJIO)KEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX
Hayk U marematuku (OITK-1);

— BIAQJCHHEM B TIOJIHOM Mepe OCHOBHBIM (PH3UKO-MAaTEMATHYECKUM aIllaparom,
HEO0OXOAMMBIM ISl ONIMCAHUS U MCCIIeIoBaHus pa3pabaTeiBaeMbIX cucteM U yctpoiicTB (OINK-
2);

— BIIAJICHHEM COBPEMEHHBIMH HMH()OPMAIMOHHBIMA TEXHOJIOTUSMH, TOTOBHOCTBHIO
OPUMEHATh COBPEMEHHBbIE M  CIEHUAIU3UpPOBAaHHBIE CPEJCTBA aBTOMATH3UPOBAHHOTO
OPOEKTUPOBAHUSA M MAIIMHHOM TrpaduKu NpH NPOEKTUPOBAHWU CHCTEM M HUX OTHAEIbHBIX
MoJlyJieH, 3HaTh U cOoOJI0AaTh OCHOBHBIE TpeOoBaHMs HHpopManoHHoH 6e3onacHocT (OIIK-
3);

— TOTOBHOCTBIO coOOMpaTh, 00pabaThIBaTh, aHAIM3UPOBATH W CHCTEMATH3WPOBATH
HAyYHO-TEXHUUYECKYIO HHPOPMAIIHIO 110 TEMAaTHKE HCCIIETOBAHUS, HCIIONIb30BATh JOCTHKCHHS
OTEUECTBEHHOW U 3apyOeXKHOW HayKH, TEXHUKU U TEXHOJIOTMHM B CBOEH mpodeccroHaIbHOU
nesitenbrocTr (OITK-4);

— CIIOCOOHOCTBIO HCIIONB30BaTh METOJbl COBPEMEHHOH SKOHOMUYECKOW TEOpHH MpHU
olleHKe Y(PPEKTUBHOCTH pa3pabaTbIBaEMbIX M HCCIIEYEMBIX CHCTEM U YCTPOMCTB, a TaKxke
pe3yibTaToB cBOCH mpodeccnonanbHoi nestenpHocT (OITK-5);



— TOTOBHOCTBIO IOJIB30BATHhCSI OCHOBHBIMH METOAAMM 3alIUTHI MPOU3BOJCTBEHHOI'O
nepcoHalla M HACEJIICHUsT OT BO3MOXKHBIX IIOCJICJCTBUI aBapuii, KaracTpod, CTUXHIHBIX
oencreuii (OIIK-6);

—  CHOCOOHOCTBIO  COCTaBISATh  MAaTeMAaTHYECKHE  MOJENM  MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM, MX MOJCHUCTEM, BKIIIOUYAs HCIOJHUTENIbHbIE, HHPOPMAIIMOHHO-
CEHCOPHBIE U YIPABISAIOLINE MOJYJIH, C IPUMEHEHUEM METOJ0B (POPMaTIbHOM JIOTUKH, METO0B
KOHEYHBIX aBTOMATOB, ceTel [leTpu, MeTo10B MCKYCCTBEHHOTO MHTEIUIEKTA, HEYETKOMN JIOTMKH,
FCHETHYECKUX aJITOPUTMOB, HCKYCCTBEHHBIX HEHPOHHBIX M Helpo-HeueTkux cereit (ITK-1);

— CHOCOOHOCTBIO HCIOJIB30BaTh HMEIOLIMECS MpOrpaMMHbIE IaKeTbl U, MpH
HE0OX0oaMMOCTH, pa3pabaTbiBaTh HOBOE IMPOTPaAaMMHOE OOECIEUYCHHE, HEOOXOAMMOe IS
00paboTku MH(pOpPMAIIMU U YNPABICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEMaX, a
Takxe /i ux npoekrupoBanus (I1K-2);

— CIOCOOHOCTBIO  pa3padaThiBaThb OSKCIEPUMEHTAJIbHbIE MaKEThl  YIPaBJISIOLIUX,
UH(GOPMAIIMOHHBIX U UCIIOJHUTEIBHBIX MOAYJIEH MEXaTPOHHBIX M POOOTOTEXHHUUECKUX CUCTEM
U IIPOBOJIUTH UX MCCIIE0BAHUE C IPUMEHEHHEM COBPEMEHHBIX NH(OPMALMOHHBIX T€X HOJIOTUH
(IIK-3);

— CHOCOOHOCTBIO OCYIIECTBIIATh aHAJIN3 HAyYHO-TEXHUYECKOW MHpopmManuu, 0000maTh
OTEUYECTBEHHBI W 3apyOeXHBIH OMBIT B OOJIACTH MEXaTPOHUKU U POOOTOTEXHHKH, CPEICTB
ABTOMATH3AIlMU U YIIPABJICHUS, IPOBOANTH MaTeHTHbIH nouck ([1K-4);

— CIOCOOHOCTBIO pa3palaThIBaTh METOAWKH IPOBEIACHHS SKCIIEPUMEHTOB M MPOBOAHTH
HKCIIEPUMEHTHI Ha JCWCTBYIOMIMX MaKeTax W 00pa3lax MEXaTPOHHBIX U POOOTOTEXHHUYECKUX
CUCTEM M MX IojAcucTeM, oOpalaThlBaTh pe3ysibTaThl C MPUMEHEHHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHIA U TexHHueckux cpeacts (I1K-5);

— TOTOBHOCTBIO K COCTaBJICHHIO AHAJIUTHYECKHMX O0030pOB M HAYYHO-TEXHUYECKHUX
OTYETOB I10 Pe3y/bTaTaM BBINOJIHEHHOH paboThl, B MOATOTOBKE MyOJIMKALUMI MO pe3yabTaTam
uccienosanuii u paspadorok (ITK-6);

— CIOCOOHOCTBIO BHEAPATH HAa MPAKTHKE Ppe3yJbTaThl HCCIEAOBAaHMN U pa3paboToOK,
BBITMIOJTHEHHBIX WHAWBHUAYAJIbHO M B COCTaBE TPYIIBI MCIIOJHUTENEH, 00eCreunBaTh 3aiuTy
npaB Ha 00BEKTHI MHTEIUIEKTYanbHO# coOcTBeHHOCTH (ITK-7);

— TOTOBHOCTBHIO K PYKOBOJICTBY M YYaCTHIO B TMOJTOTOBKE TEXHHUKO-IKOHOMHYECKOTO
000OCHOBaHHUSI TPOEKTOB CO3JaHUsl MEXAaTPOHHBIX M POOOTOTEXHMYECKUX CHCTEM, HX
nojicucTeM u otaeabHbIx Moayiei (ITK-8);

— CIOCOOHOCTBIO K TOJrOTOBKE TEXHHYECKOrO 3aJaHHus Ha IPOEKTHPOBAHHE
MEXAaTPOHHBIX M POOOTOTEXHMUYECKHUX CHCTEM HX MOJCUCTEM M OTAEIbHBIX YCTPOMCTB C
UCIIOJIb30BAaHUEM CTaHJAPTHBIX HWCIOJHUTENBHBIX ¥ YIPABISIONIMX YCTPOWMCTB, CPEICTB
ABTOMATHKH, M3MEPUTEIBHON W BBIUMCIMTEIHHOW TEXHHKH, a TAaKXK€ HOBBIX YCTPOWCTB H
noacuctem (ITK-9);

— CIIOCOOHOCTBIO Y4YacTBOBaTh B pa3pabOTKe KOHCTPYKTOPCKONM U  MPOEKTHOM
JTIOKYMEHTAI[UM MEXaTPOHHBIX U POOOTOTEXHHMYECKUX CHCTEM B COOTBETCTBUU C UMEIOIIMMHUCS
cTaHJapTamu U TexHuueckumu yciaoBusmu (ITK-10);

— TOTOBHOCTBIO  pa3pabaTbiBaTh  METOJUKY TMPOBEACHHMS  HIKCHEPUMEHTAIbHBIX
UCCJIEJIOBAaHUN U UCHIBITAHUN MEXaTPOHHOW UM pOOOTOTEXHUUYECKOH CHCTEMBI, CIIOCOOHOCTHIO
y4acTBOBaTh B MPOBEJACHUN TaKUX UCIIBITAHUN U 00paboTke ux pe3yabTatoB (ITK-11).



Ha ocHoBanuu penienust Yaenoro coBera yuuepcurera ot 27.02.2019 (mpotokon Ne 2)
TOCY/IapCTBEHHBIC AaTTECTAI[MOHHBIE WCHBITAHUS 10 HANpaBlIeHUIO moAarotoBku 15.04.06
MexarpoHuKa u poOOTOTEXHHUKA MMPOBOJSTCS B JopMeE:

— roCyJapCTBEHHOI'0 9K3aMEHa,
— 3aIIUTHI BBITYCKHON KBAIM(UKAITUOHHONW PaOOTHI.

K rocymapcTBeHHON HWTOTOBOW aTTECTAllMM JOMYCKAETCS OOYYaroIIUiics, HE HMEIOUIU
aKaJICMMYECKOM 3a70JDKEHHOCTH M B IIOJIHOM OOBEME BBIMOJTHUBIINK y4eOHBINM TUIAH WA
WHIUBUIYaJIbHBIA y4€OHBIN TUTaH 110 JAaHHOW 00pa30BaTEeIbHOM MpOrpaMMe.

2. [IporpamMmma 1 NMOpPsiZIOK MPOBeeHHs TOCYIaPCTBEHHOT0 IK3aMeHa

CormnacHo paboueMy yueOHOMY IUIaHY TOCYAapCTBEHHBIM 2K3aMEH IIPOBOIUTCS B IIEPHUOJ C
01.06.2021 mo 16.06.2021. Jlng npoBeaeHHs TOCYJAPCTBEHHOTO 3K3aMEHa COCTaBJISETCS
pacmucaHhe »HK3aMeHa U MPeIdK3aMEHAIlMOHHOW  KOHCYNbTalluM  (KOHCYJIbTUPOBAaHUE
00y4arouxcs Mo BOMpocaM, BKIIFOUEHHBIM B IPOrPaMMy rOCYAapCTBEHHOTO 9K3aMeHa).

['ocymapcTBeHHBINM 9K3aMEH TMPOBOAMTCS Ha OTKPBITHIX 3aceAaHUsX TOCYIapCTBEHHON
HK3aMEHAIIMOHHON KOMHCCHHU B CHEIHAIBHO TMOATOTOBJICHHBIX AyJUTOPHUSIX, BBIBEICHHBIX Ha
BpeMs dK3aMeHa U3 pacnucaHus. [IpucyrcTBue Ha ToCyIapCTBEHHOM 3K3aMEHE MOCTOPOHHHX
JIUII JOMTYCKAETCs TOJIBKO ¢ paspemienus npeaceatens ['OK.

OOyyarommmMcs ¥ JHIaM, IPUBIEKaeMbIM K TOCYJapCTBEHHON MTOTOBOW aTTECTAIMH, BO
BpeMs €¢ ITPOBEACHMS 3alpeliacTcss UMETh IIPH ceO€ U MCII0Ih30BaTh CPEACTBA CBS3ZH.

['ocynapcTBeHHBIH 3K3aMeH MPOBOAUTCS B MUChMEHHOM (hopme.

['ocynapcTBeHHBIM SK3aMEH BKIIOYAET 2 TEOPETUYECKHUX BOMpoca U | MpakTUyecKoe
3aganue. [IpogomKUTENbHOCTD 9K3aMEHa COCTaBIsAET 3 yaca.

Bo Bpemsi rocynapcTBEHHOTO 3K3aMEHa CTYAEHT MOXKET IMOJb30BaThCS: YU€OHBIMH PO -
rpaMMaMu, MakeTaMu, aTbOOMaMH CX€M U APYTUMHU HATJISTHBIMU TOCOOUSIMH.

Pesynbrarhl TOCYZapCTBEHHOTO 9JK3aMe€Ha OMNPEACNSIIOTCS  OIEHKAMH:  «OTIHUYHOY,
«XOPOIIO», «yIOBIETBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHLHO» U OOBSBISIOTCS B JIEHb MpUEMa
DK3aMeHa.

KpI/ITepI/II/I OLCHKHU IroOCyAapCTBCHHOI'O 9K3aMCHaA:

— Ha OLCHKY «OTJHYHO» — OOydyaromMiics JOJKeH II0Ka3aTh BBICOKMHA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, T.€. MOKa3aTb HE TOJbKO 3HAHMS W YMEHHUS Ha YpOBHE
BOCIPOM3BEEHUS U O0bsICHEHUsSI MH(GOpMaIuU, HO U MpodeccuoHalbHble, MHTEJUIEKTYalbHbIE
HaBBIKU PELICHUS MpoOIeM U 3aa4, HaX0XKJIEHUS! YHUKAJIbHBIX OTBETOB K Mpo0jemMaM, OLIEHKH U
BBIHECEHUsI KPUTUYECKUX CYKIECHHM, OCHOBAHHBIX HA IIPOYHBIX 3HAHUSAX;

— Ha OLEHKY «Xopomo» — oOydaloluics [IOJKeH IoKa3aTh CpEeIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, T.€. MOKa3aThb HE TOJbKO 3HAHMA W YMEHHUS Ha YpOBHE
BOCIPOM3BEJEHUS U O0bSICHEHUS MHGOpManuu, HO U MpodeccuoHanbHble, UHTEIEKTYaIbHbIE
HaBBIKU pelIeHus MpoOJeM U 3a/1ad, HaXOXKACHHsS YHUKAIbHBIX OTBETOB K Mpoliemam;

— Ha OIIEHKY «Y/[AOBJIETBOPUTEIbHO» — OOYYArONIUICS JTOJDKEH IMOKa3aTh IMOPOTOBBIM
YpOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIINM, T.€. IOKa3aTh 3HAHUS Ha YPOBHE BOCTIPOM3BEIACHUS
U 00BsicHeHHs uH(popmanmu, mpohecCuoHaTbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OLCHKY «HEYAOBJECTBOPUTECJIBHO» — o6yqa101u1/117105[ HE MOXKET IOKa3aThb 3HAHUSA Ha
YPOBHC BOCIIPOU3BCACHUA U 00BsICHEHHS I/IH(l)OpMaL[I/II/I, HC MOXKCT MMOKa3aTh MHTCIUICKTYAJIbHBIC
HAaBBIKH PCIICHMUA ITPOCTBIX 3aa4.



Pe3ynpraThl rocyapcTBEHHOTO 3K3aMEHa OOBSBISIIOTCA Ha CIEAYIOMIMN pabouuii IeHb
II0CJIE TIPOBEACHUS DK3aMEHA.
OOyuvaromuiics, YyCHEIIHO CAAaBUIMM TOCYAapCTBEHHBIM 3K3aMeH, JAOIycKaerca K

BBITNOJTHEHUIO U 3aIIUTE BHITYCKHON KBAIM(PUKAITMOHHOM pabOTHI.

2.1 ConepxaHue rocyiapcTBeHHOI0 IK3aMeHa
2.1.1 Ilepeuensv meopemuueckux 60nPoOCo6, bIHOCUMbBIX HA 20CYOAPCMEEHHbLI IK3AMEH

1. DJeKTpOMarHUTHBII MOMEHT W JJIGKTPOMArHUTHOE YCWJIME JJICKTPHUECKUX MAalIHH
BPAIaTEIFHOTO U TIOCTYMATEIHHOTO JBUKCHHUS.

2. KommeHcanusi HW3MEHEHHUS TIapaMeTpoB OOBEKTa B CHCTEMax aBTOMATHYECKOTO
pEryJIMpPOBaHUS MIPU IBYX30HHOM PETYIUPOBAHUU.

3. Knnaccudukanus rugpornepenad, 00JacTH UX MPUMEHEHUS.

4. [TpyHIMIIBI TOCTPOCHUS CUCTEM YIPABICHUS ACHHXPOHHBIM JIBUTATEIIEM.
5. l'unpasnuueckuit npuoa. OcHOBHBIE paboune mapaMeTpbl THAPOMPUBO/IA.
6. TunoBble cTaTUYECKUE HATPY3KH, AKTUBHBIC M PEAKTUBHBIE MOMEHTHI (CHIIBI).

7. luHaMu4ecKkue peKuMbl CUCTEMbl NOJUUHEHHOro peryiuposanus ¢ [IM-perymnsropom
CKOPOCTH.

8. Oco0eHHOCTH IIArOBOT0 JIEKTPOIPHUBO/IA B COCTABE MEXATPOHHOW CHCTEMBI.

9. INotepu u KI1J] 37eKTponpruBOIOB B YCTAHOBUBIIIEMCS PEKUME.

10. Cucrema ympaBieHUSI MOMEHTOM aCHHXPOHHOTO JBUTATEIIS.

11. CrpykTypHast MOJie/b 3JEKTPOJBUTATENsl TIOCTOSHHOIO TOKA, KaK 4aCTh MEXaTPOHHOU
CUCTEMBI.

12. CtpyKTypHOE MOAETUPOBAHUE MEXATPOHHBIX ccTeM. OCHOBHbIE TPUHLIUIIBL.

13. Cuctema TII-/I B 30He IPEpHIBUCTOTO PEXMUMa Kak OOBEKT perynupoBaHus. [{BoiHON
peryJsTop TOKAa.

14. JocrouHCTBa M HENOCTATKM THJPOIPHBOJA IPU CPABHEHUU C MEXAHUYECKUMH,
ANEKTPUYECKUMHU U THEBMATHYECKUMU ITPUBOJAAMM.

15. CuiioBble MOJTYIPOBOIHUKOBBIE YCTPOICTBA B LIETISIX JIEKTPUUECKUX MAIIIKH.

16. Cucrema [TY-A /. IlpuHumnmansHas cxema, IpUHIUIT paOOTEHI.

17. T'mapocratnueckuii mapagokc. 3akoH [lackans.

18. OnHoda3zHbIi IBYXHOIYNEPUOIHBIA YIPaBIsEMblil BBIIPAMUTEIb CO CPEHEH TOUKOM.
KoMmMmyTalnnoHHsle IpOLECCHI.

19. Tlepexomubie Tporecchl (WAcalbHBIE) B IMOAYMHEHHOW CHCTEME JIBYX30HHOTO
pEeryianupoBaHHUsL.
20. ITpubops! miis u3Mepenus AaBineHus. CTaTUYecKOe NaBlIEHUE KUIKOCTH Ha TBEPIbIC

MOBEPXHOCTU B 3aMKHYTBIX O0BbEMaXx.

21. CnocoObl CHIDKEHHS TIOTeph M pacxojJa DHEPTUH B TEPEXOJHBIX Tpolieccax
AIIEKTPONPUBOOB C ABUTATEISIMU TOCTOSHHOTO TOKA HE3aBUCUMOI'O BO30YKICHHUS.

22. 3amkaytas no ckopoctu CAP c Il-perymsaropom cuctemsr TII-JI. JImHamudeckue
XapaKTEPUCTHUKHU.

23. OnpeneneHue M 3aa4y TUAPOCTATUKU. [ uapocTaTuueckoe 1aBiaeHHe.

24. TpexdazHas HyneBas cxema BbIIpAMIICHUS. [IpuHIMIT AEWCTBUS, XapaKTEPUCTHKH,
IIPEUMYILECTBA, HETOCTATKH.

25. Tloctpoenne mnomumnenHoir CAP cucremsr TII-JI c¢ IIHU-perynstopoM CKOpOCTH,
JUHAMHUYECKHE XapaKTEPUCTUKHU.



26. 'mnpaBIuYecKuil peBEPCUBHBIN CEPBOKIANaH. Y CTPOHCTBO, IPUHIIUI paOOTHI.

27. Tpex¢aznas MOCTOBasi cxema BbIpsMIIeHHUs. [IpUHIMN AEWCTBUS, XapaKTEPUCTHKH,
IIPEUMYILECTBA, HEOCTATKHU.

28. Tpéxxourypuas CAP no nonoxenuto. CTpyKTypHas CXeMa, PEryJsiTop IOJIOKEHUS,
JUHAMHYECKHE XapaKTEPUCTUKH.

29. T'mapaBnuyeckue mnpuBoabl. Kitaccudukauus, chepbl HTpPUMEHEHUS, YCTPOHCTBO
TUAPOIPUBOIOB.

30. XKecTkoCTh MEXaHMUYECKUX XapPAKTEPUCTHUK. Y CTOMUMBOCTH pabOThI 2JIEKTPOIIPUBOIA B
YCTaHOBUBLIEMCS PEXKHUME.

31. Buusuue oOpatnoit cBs3u mo DJIC Ha cHCTEMBbl TMOMYMHEHHOTO PEryIHpPOBAHUS.
Komnencanus Bausaus 3/C.

32. CocTaBHbIE IEMEHTHI THAPABINYECKUX HAMOPHBIX cucTeM. OCHOBHAs THAPaBINYECKast
XapaKTEepUCTHKA HATIOPHON CUCTEMBI.

33. [TosHOCTHIO yIIpaBisieMble MTOIYIPOBOJHUKOBEIE TPHOOPHI U MIX TTapaMeTPhI
34. Tpéxxonutypuas CAP mo mnepememenuto. CTpykTypHas cXeMa, TUHAMHUYECKHE

XapaKTEPUCTHUKHU.
35. T'mapaBnmueckwii ymap. ['mapaBnuyeckoe ypaBHeHHE OanaHca »JHEPTUU TPU
HEYCTaHOBUBIIEMCS IBUKEHUH.

36. 3aBHCHMBIII HHBEPTOP, BEJJIOMBIN CETHIO
37. Haznauenue u peanu3anusi IByX30HHOH CHCTEMBI aBTOMATHYECKOTO PETyIUPOBAHHS

JUTSL ABUTATENIS TIOCTOSTHHOTO TOKA HE3aBHCUMOTO BO30Y K ICHHS.
38. Knaccudukamuss THIpONPUBONOB MO KHHEMATHKE, XapakTepy IBIKEHHS padbodei

KUAKOCTH, CLIOCOOY peryanupoBaHus, 1aBJICHHIO, 10 METOAY yIPABIEHUS U KOHTPOJIS.

39. TopMO3HBIE PEKHUMBI AIEKTPOIIPUBOAA C ABUTATEIEM MOCTOSHHOTO TOKAa HE3aBHCHMOTO
BO30YKJICHHUS.

40. YacroTHbli mpeoOpa3oBaTelib C aBTOHOMHBIM HHBEPTOpPOM HampspkeHus. Cxema,
HOPUHIUI PaOOTHI.

41. OcoOGeHHOCTH peanu3alru BOJTHOBBIX PEAYKTOPOB U 00JIACTh UX MPUMEHEHUS

42. HezaBucuMBI (aBTOHOMHBIH ) HHBEPTOP HAIIPSKEHHS.

43. CAP ckopocTH Jij1sl IBUTATEIIS TOCTOSTHHOTO TOKA.

44. ]JlocToMHCTBA W HEIOCTaTKH THUIAPONPHBOJA TPH CPAaBHEHHH C MEXaHUYECKHUMH,
AIIEKTPUUYECKIMH U TTHEBMATHUECKUMHU TTPHBOAMH.

45. EctecTBEHHBIE M HMCKYCCTBEHHBIE XapaKTEPUCTHKH 3JIEKTPONPHBOJA C IBUTATEISIMHU
HE3aBUCHMOTO BO30OYXIEHUS.

46. CucteMbl yIpaBJIEHUS DJICKTPONPUBOJOM MOCTOSHHOTO TOKa C OTPHUIATEIbHOM
00paTHOM CBA3BIO MO HATIPSKEHUIO JBUTATENS.

47. Hammopabie cucTeMbl. MexaTpoHHas cCHCTeMa riTyOMHHOTO Hacoca.

48. PeBepcuBHBIC THPUCTOPHBIC TpeoOpazoBaTen. COBMECTHOE M Pa3/IebHOE yIIPaBIICHHUE
TUPUCTOPHBIMH TPYTIIIAMHU.

49. EcTecTBeHHAasi 1 NCKYCCTBEHHBIE XapaKTEPUCTUKN aCHHXPOHHOTO JIBUTATEIS IPU 3aKOHE
4acTOTHOTrO perynupoBanust U/F=const.

50. PeBepcuBHBIi ruapoKiIanal. Pa3HOBUAHOCTH, IPUHIMIT PAOOTHI, XapaKTEPUCTUKH.

2.1.2 Ilepeuens npaxmuueckux 3a0anuil, 6bIHOCUMBIX HA 20CYOAPCHBEHHbLI IK3AMEH

1. JIea acCHHXpOHHBIX ABHUTATENS C K.3. POTOpPOM (macmopTHble nanHele Pr = 3,5 kBT,

I _
nE = 870 o6/mun, Ul = 380 B, Il = 10,1 A, rl = 2,16 Om, x1 = 2,03 Om, 2 = 3330y,
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X, =146 Owm) paboratoT Ha 00OuIHii Baji. B pe3ynbraTe TEXHOIOTHYECKOTro pa3dpoca mapaMeTpoB
0Ka3aJI0Ch, YTO aKTUBHOE COMPOTHBIIEHHE poTopa 1-oif mamuubl Ha 10% MeHbIe TacCOPTHOTO,
a aKTUBHOE COMPOTHBIIEHHUE poTopa 2-oif mamuHbl Ha 10% Oonbuie macmoptHoro. OueHure
rpadu4ecKuM CIocoOOM 3arpy3Ky ABHraTelieil, ecii CyMMapHbIi MOMEHT Harpy3ku Mc = 75
Hwm.

2. lns perynupoBanusi ckopoctu AIIT ¢ HezaBucMMBIM BO30YK/IeHUEM MPUMEHSIETCS CUC-
tema I'-JI. I'enepaTop u ABUraTrenb OJMHAKOBBIE 3J.MAllMHBI ¢ mapamerpamu: P = 12 kBT,
nu = 790 o6/mun, Un = 220 B, In = 65 A, Ra = 0,266 Om. MomenT unepuuu J = 0,4 xkrm2.
Omnpenenure nuana3zoH D perynupoBaHHs CKOPOCTH MPH 33JaHHONW TOYHOCTU €€ MOJJep>KaHUSI
AMc pon = 0,5 MH; MOMEHT CTaTUYECKUI CONPOTUBIICHUI n3MeHseTcs B ipeaenax ot 0 1o MH;
TeMIIepaTypa MallliH B Mporiecce padoTel uamensercs B npeaenax ot 200 C xo 800 C.

Onpenenure HEOOXOAUMBIN KOIDPHUIMEHT (HOPCUPOBKHU IS ITyCKa JABUTATENS] B CUCTEME
I-A3atn=0,7c, Te=1,5¢c, Upn =220 B.

3. JIBurarenb MOCTOSTHHOTO TOKa He3aBUCHUMOTo Bo30yxkaeHus: JX = 10 krm2, w0 = 1101/c,
oHad = 100 1/c, KO =5 Bc, Ma = 1000 HM mepexoauT B peXUM JUHAMHUYECKOTO TOPMOXKEHUS
¢ Muau = 1,4 Mu. HapucoBarh KpHBBIE NEPEXOJHOTO mpoliecca npu o = f(t), i1 = f(t) npu
AKTUBHOM M pEaKTUBHOM Mc.

Onpenenurs:

1) Tm

2) tn.T. BpeMsi TOPMOXKEHUS IBUraTelis 10 cKopocTu o = 0;

3) Ilorepu sHepruu B ABUraTeNsIX U OTKYAA OHH ITOCTYIAIOT?

HapucoBatbk cxeMy aCHHXpOHHOTO BEHTUJILHOTO Kacka/ia U MOSICHUTh MIPUHLIUI PaOOTHI.

4. ACUHXpPOHHBIN JBUTATEIb TOPMO3ZHUTCS BXOJIOCTYIO B peKMME POTUBOBKIt0UeHUs. Kpu-
tnyeckuii MmomeHT Mk = 1000 Hwm, cunxponnas ckopocts ®0 = 104,7 1/c, MOMEHT uHEpUUU
J =10 krM2. OnpenenuTh BEIUYUHY KPUTUUECKOTO CKOJBXKEHUS, TPH KOTOPOM BPEMSI TOPMOXKE-
HUS tT min, a Takke norepu A Am, ecnmu R1/R2 = 1.

5. JIBuraresb MOCTOSSHHOT'O TOKA HE3aBUCUMOI'0 BO30YKICHHUS TOPMO3HUTCS B PEKUME MTPO-
TUBOBKJIIOUEHUS C peakTUBHBIM Mc = MH. Texnuueckue ganusie: PH = 12 xBt, Un = 220 B,
nH = 790 06/muH, [H = 65 A, Ra= 0,266 Om, J = 0,4 xrM2, onay = 82,7 1/c, [maa = 130 A.

a) [Toctpouts kpuBble ® = f(t), M = f(t) 1 onpeaenuTs BpeMst TOpMOKEeHUS 10 ® = 0.

6) OnpenennTh BETUYUHY OTEPh SHEPTUU ITPU TOPMOKEHHUU.

6. JIBa aCMHXPOHHBIX JBUTaTeis C K.3. POTOpOM (macmnoprtHble naHHble: PH = 3,5 kBT,

I _
nH = 870 o6/mus, Uln =380 B, I1u = 10,1 A, rl =2,16 Om, x1 = 2,03 Om, 2 =330y,

xé =146 Owm) pabotatoT Ha o0OuMii Baj. B pe3ynbraTe TEXHOIOTHYECKOTro pa3dpoca mapaMeTpoB
0Ka3aJoch, YTO aKTHUBHOE COIPOTHBIEHHE poropa l-ro nBurarens Ha 10% MeHble macrnopr-
HOro, a 2-r0 Ha 10% O6onbiie nacnoptHoro. OueHuTe rpaguueckuM crnocoOOM 3arpy3Ky JBHUra-
TeJIEeH, €CII CyMMapHbIi MOMEHT Harpy3ku Mc =75 Hm.

7. Hnsa perynupoBanus ckopoctd JIIT ¢ He3aBUCHUMBIM BO30YXKICHHEM H3MEHSIETCS
cucrema I'-I. I'eneparop u nBUraTeNs OJUHAKOBBIE 3J1.MAIMHEI ¢ napamerpamu: PH = 12 kBr,
na = 790 o6/mMuH, Un = 220 B, In = 65 A, Ra = 0,266 OM, momeHT unepiuu J = 0,4 xrm2.
Omnpenenure nquana3zoH D perynupoBaHHs CKOPOCTH NPH 3aJaHHONH TOYHOCTU €€ MOAJEpKaHUSA
AMc pon = 0,5 MH; MOMEHT CTaTUYECKUX CONPOTUBJIEHUI U3MeHseTCs B npenenax ot 0 1o MH;
TeMIIepaTypa MalliiH B Mporiecce padoTel u3Mmensercs B mpeaenax ot ot 200 C go 800 C.



Onpenenure HEOOXOMUMBIN KOADPUIIMEHT HOPCUPOBKH ISl MyCcKa JABUTATENS B CUCTEME
I'-I3atn=0,7c, Te=1,5c, Usn=220B.

8. Hns perynupoBanus ckopoctu HIIT c¢ HB (macnoprHble [aHHbIE JBUTATENS:
Pu = 12 xBt, nu = 790 06/mMun, Un = 220 B, In = 65 A, Ra = 0,266 OM, MOMEHT WHEpPLIUU
J=0,4 xrm2, Inau = - 130 A. Ucnons3yercs cucrema TII-JI. TupuctopHslii npeodbpazoBareib —
TpexdaszHas MOCTOBas CXeMa BBIIPSAMIICHUS, MUTaeTcs oT cetn ¢ peakropoM (Unm = 220 B),
uHIYKTUBHOCTh (a3el Ld = 0,25mI'H, aktuBHOEe comporuBiernue Ry = 0,015. TpeOyercs
o0ecneunTh Juarna3oH peryaupoBanus ckopoctu D =5 1. OneHure TOYHOCTh PeryIupoBaHUs U
KO3 (UIIMEHT MOIIHOCTH MPU TAKOM CIIOCOOE peryIrupoBaHUsl.

9. PaccuuTaiite nmepexoHbIi npouecc mycka o = f(t), ist = f(t) ABUraTenss HOCTOSHHOTO C
HB, umeromero cinenytonue ganneie: Pu = 12 kBT, N = 1360 06/mun, Un = 220 B, [n = 65 A,
Rsa = 0,194 Om, moment unepuun JX = 0,4 xrm2, A = 2. B sKOpHYIO 1eTb Ui OTpaHUYCHHUS
MYCKOBOT'O TOKa Ha JOIYCTUMOM yYpPOBHE BKJIFOUYEH JIOMOJHUTENbHBIN pe3uctop Rno6; Mc = Mu

10. Perynupoanue ckopoctu A/l ¢ K3P ocymectsisercs no cucreme [1U-A/l. [lacniopt-
HbIM naHHble aurarens: Pu = 3,5 kBt, ng = 870 o6/mun, Unn = 380 B, Ilax = 10,1 A,

R1 = 2,16 Om, x1 = 2,03 Owm, R, =333 Om, X; =146 Owm. Ompezmenure 4acTtoTy Hu
HaIpsHKCHUE, KOTOPOE HEOOXOIUMO TIPUIIOKHUTE K CTATOPY, IS ITOJTy4EHHsI CKOPOCTH BPAILCHHS

1) @ = 157 pan/c npu moMeHnTe Harpy3ku Mc = 15 Hm.

2) ® =45 pan/c npu Mc = 15 Hm.

Paccuwmraiite u moctpoiite xapakrepuctuku @ = f(M) mpu © = 91 pan/c, ® = 45 pan/c,
o = 157 pan/c,

11. JIBa acCHHXpPOHHBIX JIBUTaTeNs C K.3. pOTOpOM (macrnopTHble AaHHble: PH = 3.5 kBT,

I _
ni = 870 o6/mm, Uln = 380 B, Tl = 10,1 A, rl = 2,16 Om, x1 = 2,03 Om, 2 =333 0y,

X, =146 Owm) pabotatoT Ha oOuMii Bas. B pe3ynbraTe TEXHOIOTHYECKOro pa3dpoca mapaMeTpos
0Ka3aJI0Ch, YTO AKTUBHOE COMPOTHBIIEHHE poTopa 1-oif mamnHbl Ha 10% MeHble MacopTHOTO,
a aKTHBHOE CONPOTHBIIEHUE poTopa 2-oi MmamuHbl Ha 10% Oonbuie macnoptHoro. OueHure
rpadguyeckuM CcrnocoOOM 3arpy3Ky JIBUraTeied, €clii CyMMapHbIi MOMEHT Harpy3kKu
Mc =75 Hm.

12. JIns perynupoBanust ckopoctd IIT ¢ He3aBHUCHMBIM BO30YKIACHHEM HpPUMEHSETCS
cucrema I'-/I. I'enepaTop u nBUraTeNs OJMHAKOBBIE I.MALIMHBI C Tapamerpamu: PH = 12 kBT,
nu = 790 o6/mMuH, Un = 220 B, In = 65 A, Ra = 0,266 Om. MomenT unepunu J = 0,4 xrm2.
Omnpenenure nuana3zoH D perynupoBaHMsl CKOPOCTH NP 33JaHHON TOYHOCTH €€ MOAJIEp:KaHus
AMc pon = 0,5 MH; MOMEHT CTaTUYECKUI COMPOTUBIICHUI U3MeHseTcs B nipeaenax ot 0 1o MH;
TeMIepaTypa MalllH B Ipouecce padoTel u3mensiercs B npeaenax ot 200 C go 800 C.

Omnpenennre HEOOXO0AUMBIN K03 PUIIMEHT HOPCUPOBKHU IJIs MyCKa JABUTATENsI B CUCTEME
I'-Azatn=0,7¢c, Te=1,5¢, Usn =220 B.

13. Jlpuratenb TOCTOSHHOTO TOKa HE3aBUCUMOro Bo30yxkaeHus: JX = 10 krm2,
®0=1101/c, ®nau =100 1/c, KO =5 Bc, Mu = 1000 HM nepexoauT B pexuM TUHAMUYECKOTO
TopMokeHHsd ¢ MHuau = 1,4 MH. HapucoBarh kpuBBIE IEPEXOJHOrO Ipolecca npu o = f(t),
i1 = f(t) mpu aKTUBHOM M pEaKTUBHOM Mc.

Onpenenurs:

1) Tm

2) tn.T. BpeMsi TOPMOKEHUS JBUTATEINSI 10 CKOpocTh ® = 0;

3) [loTepu sHEpruM B ABUTATENAX U OTKY/la OHU TOCTYNAIOT?
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HapucoBaTh cxeMy aCHHXPOHHOTO BEHTUJILHOTO Kacka/ia U OSICHUTh IPUHLIUI PAOOTHI.

14. ACHHXpPOHHBIM JBUTaTelb TOPMO3UTCS BXOJOCTYIO B PEXKHUME IPOTHUBOBKIHOYECHMS.
Kpu tnueckuit MmomenT Mk = 1000 Hm, cuaxponnas ckopocts o0 = 104,7 1/c, MOMEHT nHepUUU
J =10 xkrm2. OnpenenuTs BEIMUYUHY KPUTUYECKOTO CKOJIBKEHUS, IPU KOTOPOM BPEMSI TOPMOKE-
HUs tT min, a Takke norepu A Am, ecmu R1/R2 = 1.

15. JIBurarenb MOCTOSHHOTO TOKAa HE3aBUCHUMOTO BO30YXIAEHHUS TOPMO3UTCS B PEXHUME
MPOTUBOBKJIIOYEHUSI C peakTUBHbIM Mc = MH. TexHuueckue TaHHBIC: Pu = 12 «Br,
Un = 220 B, nu = 790 o6/mun, In = 65 A, Ra = 0,266 Om, J = 0,4 xrm2, onau = 82,7 1/c,
Inau =130 A.

a) [Toctpouts kpuBsle ® = f(t), M = f(t) u onpeaenuTs BpeMst TOpMOKEeHUS 10 ® = 0.

0) OnpenenuTs BEIUYUHY IOTEPh SHEPTUU IIPU TOPMOKEHHUU.

16. 1nst perynmupoBanus ckopoctu AIIT ¢ HezaBUCHMBIM BO30YXK/I€HUEM H3MEHSETCS CHC-
tema ['-JI. I'eneparop u nBUraTesb OJMHAKOBBbIE 1.MallMHBI ¢ napamerpamu: Pu = 12 kxBr,
nu = 790 06/munH, Un = 220 B, In = 65 A, Ra = 0,266 Om, momeHT uHepuuu J = 0,4 krm2.
Onpenenure nuana3oH D peryinpoBaHus CKOPOCTH NP 33JJaHHOM TOYHOCTHU €€ MOAJEpKaHUS
AMc pon = 0,5 MH; MOMEHT CTaTUYECKUX COMPOTUBJICHUN U3MEHseTCs B npeeiax ot 0 1o MH;
TeMIepaTypa MaIllIiH B Ipoliecce padoTel u3mensetcs B npeaenax ot ot 200 C mo 800 C.

Onpenenure HEOOXOMUMBIH KOdDPHUIIMEHT HOPCUPOBKU IS ITyCKa ABUTATEIS B CUCTEME
I-A3atn=0,7c, Te=1,5¢c, Upn =220 B.

17. Hns perymupoBanusi ckopoctu JIIT ¢ HB (macmoptHple naHHBIE IBHUraTess:
Pu = 12 xBt, nu = 790 06/mMun, Un = 220 B, In = 65 A, Ra = 0,266 OM, MOMEHT WHEpIIUU
J=0,4 xrm2, Inau = - 130 A. Ucnonszyercs cucrema TII-/[. TupuctopHslii mpeodbpazoBaTeb —
Tpex(das3Has MOCTOBasi cXeMa BBIIPSMIICHHUS, MUTaeTcst oT ceTu ¢ peaktopom (Un = 220 B),
UHAYKTUBHOCTH (a3l L = 0,25mI'H, aktuBHOe comportuBienue R = 0,015. TpeGyercs
o0ecreunTh uamna3oH peryaupoBanus ckopoctu D =5 1. OneHute TOYHOCTh PETyIUPOBAHUS U
KO?((UIIMEHT MOIIHOCTH MPU TAKOM CIIOCOOE peryIupOBaHUS.

18. PaccumTaiiTe nmepexoHbIi mpoiiecc mycka o = f(t), ist = f(t) ABUraTesns nmocTOSHHOTO C
HB, umeromero cnenytomue nanusie: P = 12 kBT, nH = 1360 06/Mun, Un = 220 B, In = 65 A,
Ra = 0,194 Om, moment unepuuu JX = 0,4 krm2, A = 2. B gkopHyI0 1lenb A OrpaHUYEHUs
MYCKOBOT'O TOKa Ha JOIMTYCTUMOM yYpOBHE BKJIIOUEH JOMOJTHUTENbHBIN pe3uctop R1o6; Mc = Mu

19. Perynupoanne ckopoctu A/l ¢ K3P ocymectsnsiercs no cucreme [T4-A/l. [Tacniopt-
Hble AaHHble nBuratens: P = 3,5 kBt, nu = 870 o6/mun, Unn = 380 B, I1u = 10,1 A,

Rl = 216 Om, x1 = 2,03 O, Re=3330y % =1460y Onperemre wacrory u
HaIpsHKeHHe, KOTOPoe HEOOX0IMMO PUIIOKUTE K CTaTOPY, IS MOJIy4eHHUs] CKOPOCTH BPaLlCHHS

1) ® = 157 pan/c npu MmomeHnTe Harpy3ku Mc = 15 Hwm.

2) =45 pan/c npu Mc = 15 Hwm.

PaccuuTaiiTe u moctpoiite xapakrepuctuku ® = f(M) npu o = 91 pan/c, ® = 45 pan/c,
o =157 pan/c,

19. Jlns oxpHoda3HOM CcXeMbl BBIIPAMIIEHUS CO CpeAHEH TOYKOM OIpeneauThb

MakcumanbHoe 3HaueHue BoimpsmieHHon DJIC Ed0, cpennee 3nauenue BeimpsmieHnon DJ1C
Ed, cpennee 3HaueHue BIIpsIMICHHOTO Toka Id, cpeaHee 3HaueHue TOKa yepe3 BEeHTHIIb [B.cp.,

MaKkcHMallbHOe HanpspkeHue Ha BeHTHiie Umax npu E2¢=100 B; Rd=10 Om; Ld=,% = 300.
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ey = f(oph), Uy = f(at)

20. HapucoBaTb KpHBBIE U 01HO(Aa3HOM CXEMBI BBIIPSIMIIC-

HUS CO cpefaHeil Toukor mpu padore Ha Rd (Ld=0) nmpu & = 600, XT=0; RT=0; E2¢=100 B.
Onpenenuts Ed, UB.max.

ed = f(a)ot)’ Uvsl = f(a)ot)

21. HapucoBarb KpuBBIE JU1s1 0THO(A3HOM CXEMBI BBITIPSIMIIE-

HUSI CO CpeiHelt Toukoi npu pabdore Ha Rd=10 Om; Ld= mnpu & = 60° ¢ y4€TOM KOMMYTallUu
XT=0,5 Om ; E2¢=100 B. Onpenenuts Ed, U.d, Id, U.max

ey = f(oph), Uy = f(at)

23. HapucoBaTh KpuBbIE Uit OMHO(A3HOH MOCTOBOW CXEMBI

BeIIpsiMiIeHUs ripu pabore Ha Rd (Ld=0) npu & = 60° XT=0 ; R1=0; Rd=10 Om; E2¢=100 B.
Onpenenuts Ed, 1d, U.max

ey = f(oph), U = f(at)

24. HapucoBaTh KpHUBBIE UIsE OTHO(A3HOH MOCTOBOW CXEMBI

BBIIIpIMJICHUST mpu pabore Ha Rd=10 Owm; Ld= npu & =600c Y4ETOM KOMMYTaIUH
XT=0,5 Om; E20=100 B. Onpenenuts Ed, U.d, Id, UB.max

€y = T(@ol), Uy = T@yl), Iy = Tpt), Iy, 0y 1 = T (ept)

25. HapucoBarb KpHUBBIC TS

TpexdaszHoii HyJaeBO# cxeMbl BeIpsiMiIeHUs1 mpu pabote Ha Rd (Ld=0) npu & = 0 , Rd=10 Ow;

E2p=100 B. Cxema coenuHeHHe OOMOTOK TpaHChopMaTopa YIY Omnpenemute EdO, Id,
Us.Max, cpeaHuid TOK BEeHTWJIA [B.cp..

eg = Fopt), Uy, = Tlagt), Iy = f (@), i, = f(@pt)

26. HapucoBatb KpuBbBIE JUTS

Tpexda3Hoil HyIeBOH CXeMbl BBIIpsAMIICHHS TpH padote Ha Rd=10 Om; Ld= npu & =30°
yaeroM kommyTaruu XT=0,5 Om ; E2¢=100 B. Cxema coegunenne oOMOTOK TpaHncpopmaropa

YIY Omnpenenuts Ed, Id, UB.max, cpenuuit Tok Bentuis [B.cp., U.d

ey = f@ot), Uy = (@), Iy = T (1), I, = T ()

27. HapucoBaTb KpuBbIE Ui

TpexdaszHoii MOCTOBOW cXeMbl BeIIpsiMiieHHs mpu padote Ha Rd (Ld=0) mpu & = 300, Rd=10

Owm; E2JI=205 B. Cxema coennHeHHe OOMOTOK TpaHcdopmaropa YIY, Onpenenuts EdO, 1d,
Us.max, cpeHMil TOK BeHTHIA [B.cp..
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[TerepOypr : Jlaus, 2018. — 420 c¢. — ISBN 978-5-8114-3348-3. — Tekcr : 37eKTpOHHBIH //
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JIOCTYTIA: 110 TOATHCKE.
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12


http://www.studentlibrary.ru/book/ISBN9785383009185.html
https://e.lanbook.com/book/112676
https://znanium.com/catalog/product/544787

https://e.lanbook.com/book/121467 (mara oOpamenus: 07.11.2020). — Pexxum nmoctyma: amst
aBTOpU3. MOJIb30BATEIICH.

5. Mapomn, B. U. I'mapaBnuka AByx(}a3HbIX OTOKOB B TpyOONpOBOJax : yueOHOe mocodue
/ B. . Mapon. — Canxrt-Ilerepoypr : Jlans, 2012. — 256 c. — ISBN 978-5-8114-1235-8. —
Tekct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmWoTewnas cuctema. —  URL:
https://e.lanbook.com/book/3189 (mata ob6pamenus: 07.11.2020). — Pexum gocrtyma: ajis
aBTOPU3. II0JI30BATEIICH.

3. llopsA10K MOATOTOBKH M 3aIIMThI BBIIYCKHOI KBAIH(PUKALNOHHONH PadoThI

BrimonHeHnne W 3ammTa BBITYCKHON KBaTH(HUKAIMOHHOW pabOTHI SIBIAETCS OJHOM W3
¢dbopM rocyapcTBEHHOW HTOTOBOM aTTECTAIUU.

[Ipy BBIMOTHEHUH BBIMYCKHOW KBaJU(UKALIMOHHOW paboThl, oOydaromiuecs IOJHKHBI
II0Ka3aTh CBOM 3HAHMSA, YMEHUs U HAaBBIKM CAMOCTOSITEIbHO PEIIaTh HA COBPEMEHHOM YPOBHE
3aJa4uM cBoed NpodeccuoHaNbHOM AeATeIbHOCTH, IPO(ECCHOHAIbHO U3JIaraTh CIEeLUaIbHYIO
UHGOPMAIMIO, HAYYHO apryMEHTUPOBATh U 3aIIMIIATh CBOIO TOUKY 3PEHMSL.

OOyuarouuii, BEIIOIHSIONUI BBITYCKHYIO KBATU(PHUKALIMOHHYIO paboTy JAO0JKEH MOKa3aTh
CBOIO CIIOCOOHOCTb U YMEHHUE:

— OmpenernsaTh U GOpMyTHUPOBATh TPOOIEMY HCCIEIOBAHMUS C YIETOM €€ aKTyalbHOCTH;

— CTaBUTb LIETIU UCCIIE0BAHUS U ONPEAEIATh 3aa4i, HEOOXOAUMBIE JUISl UX JOCTHIKECHUS;

— a”anu3upoBaTb U 0000LIaTh TEOPETUYECKUH M IMIMPUYECKUH MaTepual IO TeMme
WCCJIEI0BAHMS, BBIIBIIATH IPOTUBOPEYHS, 1EJIaTh BHIBOIBI,

— IIPUMEHATH TEOPETUYECKNE 3HAHUS IIPU PEILIECHUU IIPAKTUYECKUX 3a/1a4;

— JleNnaTh 3aKII0YEHHUE M0 TEeME UCCIIeO0BaHUs, 0003Ha4yaTh MEPCIEKTUBBI JalbHEHIIEro
U3Y4YEHUS UCCIIENYEMOT0 BOIIPOCaA;

— 0(hopMIIATh PabOTy B COOTBETCTBUU C YCTAaHOBJICHHBIMH TPEOOBAHUSAMHU.

3.1 IloAroTOoBHUTEJBLHBIN 3TAll BHINOJHEHHS BLINYCKHOH KBAJIM(PHUKANMOHHON padoThl
3.1.1 Boioop memot 6b1nyCKHOU KEANUPUKAYUOHHOU PAdOm bl

OOyyaromuiicss caMOCTOSITENIBHO BbIOMpaeT TeMy U3 pekomeHayemoro nepeuns tem BKP,
MPEACTABICHHOTO B mpuiiokeHun 1. OOydaromnuiicss (HECKOJIbKO 00YyJarOIIUXCsl, BBITTOTHSIOIINX
BKP coBMecTHO), IO MTHUCHbMEHHOMY 3asBJICHHIO, UMEET IPABO MPEIJIOKHUTH CBOIO TEMY IS
BBIITYCKHON KBaJM(HUKAIIMOHHON paboTHl, B ciy4yae ee 000CHOBAaHHOCTH M LI€1€CO00pa3HOCTH €€
pa3paboTKHU JJIs MPAKTUYECKOTO MPUMEHEHHUS B COOTBETCTBYIOLIEH 001acT npodeccuoHanbHOM
JeSITeIbHOCTH MM Ha KOHKPETHOM O0BEKTE MPOPEeCCHOHATIBHON AEATENbHOCTU. Y TBEPXKICHHUE
teM BKP 1 Ha3HaueHune pyKoBOAUTENS YTBEPKAACTCS MPUKA30M MO YHUBEPCUTETY.

3.1.2 @ynkyuu pykoeooumensn 6bInyCKHOU K6AAUPUKAYUOHHOU PAOOHIbL

JUis MOATrOTOBKM BBIMYCKHON KBaNM(UKAMOHHOW paboThl oOyyaromieMycs HazHadaeTcs
PYKOBOJUTENb U, IPU HEOOXOIUMOCTH, KOHCYJIBTAHTHI.

PykoBoaurens BKP mnomoraer oOyuwaromemycs cQOpMynIHpoBaTh OOBEKT, MpPEeaMET
HCCICJ0BaHUsI, BBISIBUTDH €ro AKTYaJIbHOCTD, HAay4YHYI0O HOBHU3HY, paspa60TaTL IJ1aH
HCCIIEIOBAHMS; B TIpoIiecce padOoTh IPOBOJUT CUCTEMATHUECKUE KOHCYIbTAIINH.

[ToaroroBka BKP oOy4arommmcst u oTueT mepes; pyKOBOJUTENEM pPeaTu3yeTcsl COTJIACHO
KaneHaapHoMmy rpaduky padotsl. Kanennapusiii rpaduk paboThl 00y4aroIerocsi COCTaBIseTCs
Ha BCCh MCPHUOI BBITTOJIHCHUS BKP ¢ YKa3aHUCM O4YCPCAHOCTHU BBINIOJIHCHUS OTACIIBHLIX 3TAllOB U
CPOKOB OTUETHOCTH IO BBIMIOJIHEHUIO paObOTHI IIepesl PYKOBOIUTEIEM.
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3.2 TpeGoBaHus K BBINYCKHOH KBAJIU(PUKAIMOHHON padoTe

[Ipy  mOAroTOBKE  BBIMYCKHON  KBadu(UKAIMOHHOM  paboThl  oOydaromiuiics
PYKOBOJCTBYETCSI METOJAMYECKUMHU YKa3aHUSIMH M JIOKAJbHBIM HOPMATUBHBIM  aKTOM
yauBepcuteta CMK-O-CMI'TY-36-20 — BeinyckHas kBanudUKaIlMOHHAsT paboTa: CTPYKTYypa,
coJiep;kaHue, 00I1Ire MpaBuiia BBIMOIHEHUS U OOPMIICHUS.

3.3 IlopsinoK 3a1UTHI BHINYCKHOM KBAJIN(PHKANMOHHO PadoThl

3aKOHYEHHas: BBIYCKHAs KBalIM(UKALMOHHAs paboTa JOJKHA IMPOWTH HPOLELypY
HOPMOKOHTPOJIS, BKJIIOYash IPOBEPKY HAa OOBEM 3aMMCTBOBAHMM, a 3aTeM IpejacTaBieHa
PYKOBOJIUTENIO 17151 0(OPMIIEHUS TUCbMEHHOT'O OT3bIBA.

Breimycknas kBanudukanmoHHas paboTra, TOANMCAHHAs 3aBEAYIOLIMM  Kadeapow,
UMEIOoLIasi PELICH3UI0 U OT3bIB PYKOBOJUTENS pabOThI, JONyCKAaeTcs K 3allUTe U MepenacTcs B
rOCy/IapCTBEHHYIO PK3aMEHALMOHHYI0 KOMHCCHIO HE I03[HEE, YeM 3a 2 KaJICHJApHbIX JHS 10
JaThl 3allUThl, TakXke paboTa pa3Melmaercs B 3JIEKTPOHHO-OMOIMOTEYHON cucTeMe
YHHMBEpPCUTETA.

OOBsiBIEHKE O 3alMTE BBITYCKHBIX Pa0OT BBIBEIIMBAETCS Ha Kadeape 3a HECKOJIbKO JHEH
JI0 3alLUTHL.

ITo pemenuto 3aBeayromiero kagdeapsl BO3MOXKHO MPOBEICHUE NPEABAPUTEIbHON 3aIUTHI
BKP nst orieHKHM TOTOBHOCTH 00YYarOIIerocs.

3amuTa BBITYCKHOW  KBaJIM(UKALMOHHOW padOThl MPOBOJAWUTCS HA  3acelaHuu
rOoCy/IapCTBEHHOW 5K3aMEHAllMOHHOM KOMMCCHUU M SBISeTCS MNyOIM4HOM. 3amiura OJHOMU
BBIITYCKHOU paboThl He do/cha npesviuiams 30 munym.

s cooOrmienust o0yvaromemycst npeaoctasiusiercs ne donee 10 munym. CooOuieHue mo
conepxkanuto BKP compoBoxiaeTcss HEOOXOAMMBIMM TIpadUUYecKUMH MaTepuajaMu W/ HIu
npe3eHTanueil ¢ pasfgatoyHbiM  Marepuaniom Juist wieHoB [OK. B I'DK wmoryr ObITh
IIPEACTABIECHBl TAKXKE JPYrue MaTepUalIbl, XapaKTEPHU3YIOIIME HAYYHYIO U IPAKTUYECKYIO
LIEeHHOCTh BbINoJHeHHON BKP — mewaTHble cratbu ¢ yyactueM BblyCcKHHKaA 1o teme BKP,
JOKYMEHTBI, yKa3blBallllue Ha mnpakrudyeckoe npumeHenne BKP, wmakers, o0pa3ubl
MaTEepHUAJIOB, U3JEIUHN U T.II.

B cBoeM BeicTyIUIeHHH 00y4YarOIUNCs JOIKEH OTPa3UTh:

— coJiepKaHue MpoOIeMbl U aKTyaJIbHOCTh UCCIIEI0OBaHUS;

— 1IeJIb U 337]a4U UCCIICJOBAHNS;

— 00BEKT U MpeIMET UCCIIE0BaHUS;

— METOJUKY CBOET0 UCCIIEJOBAHMSI;

— IOJIyYEHHBIE TEOPETUUECKHUE U IPAKTUUECKUE PE3YIIbTaThl UCCIEIOBAHNUS,

— BBIBOJIbI U 3aKJIFOUEHUE.

B BBICTYIJIEHMHM MOJKHBI OBITH YETKO OOO3HAU€HBI PE3yNIbTaThl, MOJyYEHHbIE B XOJE
HCCJIEIOBaHMsI, OTMEUEHA TEOPETUYECKasl U MPAKTUYECKast LIEHHOCTh MOJYY€HHBIX PE3yJIbTaTOB.

[To okOHYaHWM BBICTYIJIEHUS BBINTYCKHHUKY 3a/Jal0TCSI BONPOCHI MO TEME €ro padoThl.
Bompocel MoryT 3aaBaTh Bce IPUCYTCTBYOIIME. Bee BOPOCH! TPOTOKOIUPYIOTCS.

3aTeM CII0BO NMPEAOCTABISAETCS HAYYHOMY PYKOBOAMTENIO, KOTOPBIM 1a€T XapaKTEpUCTUKY
pabotel. [Ipy 0TCYTCTBUM PYKOBOIUTENS OT3bIB 3aUUTHIBAETCS OHUM M3 wieHoB [ OK.

ITocne 3TOrO BHICTYNAET PELIEH3EHT UJIM PELIEH3US 3aUNThIBaeTCs OJHUM U3 wieHoB ['OK.

3acnymaB O(QUUUANBHYIO PELEH3MI0 CBOEH paboThl, CTYIEHT MAOJDKEH OTBETUTh Ha
BOIIPOCHI ¥ 3aMEYaHUs PELICH3EHTA.
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3ateM npencenarenb 'K mpocUT NpUCYTCTBYIOMIMX BBICTYIUTH MO CYIIECTBY BBIMTYCKHOM
KBAJTHM(UKAIIMOHHON paboThl. BBICTYIIEHHS YIEHOB KOMUCCHH U MPHUCYTCTBYIOIIMX HA 3aIIUTE
(1o 2-3 MUH. Ha OJHOTO BBICTYIAIOIIETO) B TOPSIKE CBOOOTHOW JMCKYCCHU U OOMEHa
MHEHUSMU HE SIBIAIOTCS 0053aTEIBHBIM IEMEHTOM IPOLEAYPHI, IIOATOMY, B CIIydae OTCYTCTBUS
JKCIIAOMIKUX BBICTYIIUTH, OH MOXKET OBITH OITYIICH.

[Tocne muckyccum mo teme pabOThl CTYAEHT BBICTYNMAET C 3aKJIIOUUTEIBHBIM CIIOBOM.
OTHKa 3allUThl TMPEINHCHIBAET IPU OSTOM BBIPA3UTh OJIArOJTAPHOCTH PYKOBOIUTENIO U
pEleH3eHTy 3a MpoJeliaHHyl0 pabory, a Takxke uwieHam ['DOK u BceM mpucyTCTByIOLUM 3a
BHUMaHUeE.

3.4 Kpurepum olleHKH BBINYCKHOI KBaIH(PUKALNOHHONH padoThI

PesynpraTel 3amutel  BKP  ompenensroTcss  OHEHKaMH:  «OTIMYHO»,  «XOPOLIOY,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO» U OOBSIBISIOTCS 8 OeHb 3auiUnbl.

Pemennie 00 olleHKe NpuUHUMAaeTCs Ha 3akpeiToM 3aceqaHuu DK 1o okoHyaHHH
MpoLIeAyphl 3alllUThl BCEX pabOT, HAMEUECHHBIX Ha JaHHOe 3acenanue. [ omenku BKP
roCyIapCTBEHHAS YK3aMEHAIMOHHAs] KOMUCCHUSI PYKOBOJACTBYETCS CIEAYIOUIMMHA KPUTEPUSIMMU:

— aKTyaJIbHOCTh TEMBI;

— HAYYHO-IIPAaKTHYECKOE 3HAYEHUEM TEMBI;

— KayecTBO BBINOJHEHUS pabOThl, BKJIIOYas JEMOHCTPAIMOHHBIE M MPE3CHTAlMOHHBIC
MaTepHuabl;

— COJIepKATENbHOCTh JIOKJIaZa U OTBETOB HA BOIIPOCHI;

— YMEHHE IPeCTaBIATh paboTy Ha 3alIUTe, YPOBEHb PEUEBON KYJIbTYPHI.

OHGHK& «OTJIHUYHO» BBICTABJISICTCA 3a Fﬂy6OKOG PACKPBITHEC TEMBbI, ITOJHOC BBIITOJHCHHEC
IMOCTABJICHHBIX 3a/1a4, JJOTUYHO HU3JI0OKCHHOC COACPIKAHUC, KAYCCTBCHHOC O(i)OpMJ'IeHI/Ie pa6OTI)I,
COOTBCTCTBYIOIIICC Tpe6OBaHI/I}IM JIOKAJIBHBIX AKTOB, BBICOKYIO COACPKATCIBbHOCTb JOKJIada U
ACMOHCTPAIMOHHOI'0 MaTe€purajia, 3a pa3BCPHYTHIC U ITIOJIHBIC OTBETHI HA BOIIPOCHI YJICHOB FBK,

OI_IGHKa «XOpomo» — BBICTAaBIACTCA 3a PACKPBITUE TEMbI, XOPOIIO npopa60TaHHoe
COJACPpIKaHUC 0e3 3HAYUTEIbHBIX HpOTHBOpC‘-IPIfI, B O(i)OpMJ'ICHI/II/I pa6OTI>I HMCIOTCA
HC3HAYUTCJIBbHBIC OTKIIOHCHUA OT Tpe6OBaHI/II\/'I, BBICOKYIO COJACPKATCIbHOCTL MOOKJIaga U
ACMOHCTPAlMOHHOI'0 MaT€puaja, 3a HeOOJIbIIINE HETOUHOCTH IIpu OTBCTAaX Ha BOIIPOCHI YJICHOB
I'OK.

OneHka «yA0BJIETBOPUTEJIBbHO» BBICTABIISIETCS 32 HEMIOJIHOE PACKPBITUE TEMBI, BEIBOJOB U
IPEUIOKEHU M, HOCAIMX OOIMHA XapakTep, B 0QpOpMIeHUH pabOThl UMEIOTCS HE3HAYUTEIbHbIE
OTKJIOHEHHUSI OT TPeOOBaHWHU, OTCYTCTBUE HAIJISIAHOTO MPEICTABIIEHUS PaOOTHI U 3aTPyTHEHUS
IIPU OTBETAaxX Ha BOIpockl wieHoB [ OK.

OneHka «HeyJA0BJIETBOPUTEJIbHO» BBICTABISETCS 3a HEOOOCHOBAHHBIE BBIBOJBI, 3a
3HAYUTEJIbHbIE OTKJIOHEHUS OT TpeOOBaHUH B OQOPMIEHHMM U TPEACTaBIEHUH paloOThI,
OTCYTCTBHUE HAIJIHOTO MPEICTaBICHUs padOThl, KOrJa 00yJaromuiicss He MOXKET OTBETHTh Ha
BoIpockl wieHoB ' OK.

OLeHKH  «OTJIIMYHO»,  «XOpOLIO»,  «YyIOBJIETBOPUTENIBHO»  O3HAYAIOT  YCIEIIHOE
MIPOXOXKAEHHUE TOCYJapCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS, YTO SBIISIETCS OCHOBaHUEM JJIst
BbIIauM OOydyaromemMycs JIOKyMEHTa O BhICHIEM OOpa3oBaHMM U O KBajnudukauuu obpasla,
YCTaHOBJIEHHOT0 MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.
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ITpunoxxenue 1
IIpumepHBbIii IepedeHb TeM BbITYCKHbIX KBATH(UKALMOHHBIX padoT

Pa3zpaboTka u ncciaenoBaHre MEXaTpOHHOM CHCTEMBI BajKoOB cTtaHa 370

HccnenoBanne  MeXaTpoHHOH ~— cHcTeMbl  Ha  0a3e  MHKPOMIPOLIECCOPHOTO
npeoOpaszoBares 4acToThl Simovert u pa3paboTka yueOHO-METOUIECKOT0 KOMILIEKCa
JUIS IPOBEIeHUS TabOpaTOPHBIX PaboT

HccnenoBanue MaTeMaTUYeCKOW MOJENN MEXATPOHHOH CHCTEMbl YHUBEPCAJIBLHOTO
Jab0paTOPHOTO CTeH1a Ha 0ase AyekTporpuBoaa nepemeHHoro Toka (Commander SK)
C ACUHXPOHHBIM JIBUTATENIEM

AHanu3 W JAMAarHOCTUKA JJIEKTPOMEXaHUYECKUX MpeoOpa3oBaTesiel MeXaTPOHHBIX
CUCTEM KapbepHBIX 3KCKaBaTOPOB

Pa3paborka u  ucciaenoBaHME ~— MEXAaTPOHHOM — CHCTEMbI  BJIEKTPOINPHBOJIA
npeccupoBounoit ket AHI'LL JITTL] Nell [TAO «MMK»

PazpaboTka u uccienoBaHne MEXaTPOHHOW CHUCTEMBI «KJETh-MOTayika» ctana 2000
ropsiuei IpoKaTKH

PaspaboTtka W  uccieqoBaHME€  MEXaTPOHHOM  CHUCTEMBI  «KJIEThb-MOTAJIKa»
MATUKJIETHEBOTO CTaHa XOJIOJHOM npokaTku 630

Pa3paboTka M wucclieJoBaHHE MaTeMaTUYeCKOW KOMIIBIOTEPHONH MoOJAenu pobora-
nbLIecoca

UccnenoBanue u mojepHusanus cuctembl HaTspkeHust Ha AHIL Ne3 TTAO «MMK»
Pa3paboTka cuctembl peryaupoBaHusi s MOCTOBBIX KpaHOB Ha 0a3e cucrem
TEXHUUYECKOTO 3PEHUS

Pa3pabotka u wuccienoBaHME MEXaTPOHHOW CHUCTEMBI KHCIOPOIHOM  QypMmbl
koHBepTepa KKII I[TAO «MMK»

HccnenoBanre u pa3paboTKa MaTeMaTHMYeCKOW MOJETN MEXaTPOHHOM CHCTEMBbI
MOTAJIKH IIATUKIIETHEBOrO cTaHa XosnoaHou npokatku JIIIL[ Nell ITAO «MMK»
Hccnenoanune mexarpoHHoil cucremsl MoTanku AHI'TL-3 JITTL] Nell ITAO "MMK"
Pa3paboTka MeXaTpOHHOH CHUCTEMBl MAHMITYJIATOpA THIA TPEThs PyKa» B COCTaBe
IIPOMBIIIIEHHOTO IK30CKEIeTa

HccnenoBanue  CUCTEM  aBTOMATHYECKOTO  YIpaBIEHHUs  THJPOINPHUBOJAMU
nepeMeLIeHUs 3JIEKTPOJOB JIEKTPOAYTOBBIX MeUei

PazpaboTtka u wuccregoBaHHE MEXaTPOHHOW CHUCTEMBI YIpPaBIEHUS pPOOOTOM-
MaHUTYJISITOPOM
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