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1 esn ocBOCHUSI AUCHUNJIMHBI (MOIYJIs1)

[ensiMu OCBOEHUS JUCHMILIMHBI (MOYJIs) « DIEKTPUUECKUE MAIIMHBD) BISAIOTCA. O3HA-
KOMJICHUE C OCHOBAMM YCTPOMCTBA 3JEKTPUYECKHX MAIIMH, a TAKXE H3Y4CHHE METOJMKHU
HKCIIEPUMEHTAIILHOIO UCCIIEN0BAHNS [IaPAMETPOB U XapaKTEPUCTHUK IEKTPUYECKUX MAIlKH.

[TocTaBieHHBIE LIEU JOCTUTAIOTCS C IIOMOLIBIO PEIICHMS CIEIYIONIUX 3a0a4:

— HM3y4YEHHUE CBOWCTB U XAPAKTEPUCTHUK PaA3JIMYHBIX TUIIOB JJIEKTPOMArHUTHBIX U JJICK-
TPOMEXaHHYECKUX MpeoOpa3oBareseii SHEpruy;

— U3yYEHHE TEOPETHUYECKHM OOOCHOBAHHBIX OOIIMX METOJOB NPAKTHUYECKOTO BBHIOODA,
pacyera JIeKTPUYECKUX MAILIUH, UCIIOJIb3YEMbIX B PA3JIMYHBIX AJIEKTPOTEXHUYECKUX CUCTEMAX
U KOMIUIEKCaX;

— U3yY€HHUE U YCBOEHUE CTYACHTAMHU MPHUHIUIIOB Pa0OTHI COBPEMEHHBIX AJIEKTPUUYECKIX
MalIuH;

— U3Y4EHHUE PEKUMOB PAOOTHI M YCIOBUH HKCIUTyaTAlUH JIEKTPUYECKIX MAIIHH.

2 MecTo MUCHUILTHHBI (MOAYJisi) B CTPYKType 00pa3oBaTe/bHOH NMPOrpaMMbl
MOJArOTOBKM DakajiaBpa

JucuumirHa «3JIeKTpUUecKrue MalliHbD» BXOJUT B BapUAaTHUBHYIO 4acTb 0yioka 1 00-

pa30BaTeNbHON IPOTrPaMMBI.
JUis u3ydeHus: QUCUUIUIMHBI HEOOXO UMbl 3HaHUs (YMEHMs, BIIaJeHus), chopMUpoBaH-

HBIC B PE3YNIbTaTe M3YUYCHHUS «TEOPETUYECKHE OCHOBBI DJICKTPOTEXHUKH», «(PHU3UUIECKUE OC-
HOBBI 3JICKTPOHUKM».

3HaHus (yMEHHUs, BIAJCHUS ), IOJyYEHHbIEC IPU U3YYEHUU JAaHHOW JUCIMILIMHBL OyyT
HEOOXO/UMBI NIPU U3YyYEHUU JUCLUIUINH «OCHOBBI 3JIEKTPOIPUBO/AY», MIPH 3aILUTE BBITYCK-
HOM KBaNU(PUKAIIMOHHOM pabOTHI.

3 Komnerenuuu oOyuyawmerocsi, (opmMupyemble B pe3yJbTaTe OCBOCHHSA
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHus

B pe3ynbraTe ocBoeHUS TUCHUIUTMHBI «OCHOBBI JIEKTPOTIPUBOAAY» 00yUaIOLTUICs
JIOJDKEH 00J1a71aTh CIeNYIOIMMUA KOMITETCHITUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

ITK-2: criocoGHOCTBIO apryMEHTHPOBAHHO BBIOMPATh U PEaTU30BbIBATh Ha MpakTHKE 3P dek-
TUBHYIO METOJMKY SKCIIEPUMEHTAILHOTO HCCIIE0BaHUs TapaMETPOB U XapaKTEPUCTUK MPUOo-
POB, CX€M, YCTPONCTB U YCTAHOBOK 3JIEKTPOHUKH U HAHOAJIEKTPOHHUKH Pa3IMYHOTO QYHKIHO-
HaJIbHOT'O Ha3HAYEHHMSI

3HaThb - o0muMe BOIPOCH 3JEKTPOMEXAaHUYECKOTO NMPeoOpa3oBaHUs >HEPTUH;

- (hu3MUecKue 3aKOHBI, JIEKALIUE B OCHOBE PaOOTHI ANEKTPUUYECKUX MAIIUH U
anmaparos;

- YCTPOICTBO M MPUHLIMUII AEUCTBUS JIEKTPOMEXaHUYECKUX Mpeodpa3oBare-
Jei: TpaHchOpPMAaTOPOB, ACUHXPOHHBIX M CHHXPOHHBIX MAlllMH, MAIllUMH 110~
CTOAHHOI'0 TOKa, CHCHHUAJIIBHBIX JJICKTPHYCCKUX MAIIHMH, a4 TAKXKE DJICKTPUUC-
CKHX aIllapaTos;

- OCHOBHBIC XapaKTEPHUCTUKH DJICKTPHUICCKUX I(BHFaTeHefI, reHEPaTOpOB U
JJIEKTPUYECKUX alaparos;




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

- 3aKOHBI PETYJIMPOBAHUA YaCTOThI BPALICHHA I[BHFaTeJIGfI IIOCTOSAHHOI'O U
INEPEMEHHOT'O TOKA,
- OKCIUTYAaTallTHOHHBIC XapPaKTCPUCTUKH DJICKTPUICCKUX MAIIWH U allllapaTOB;

YMeTs

- COCTaBUTh MATEMAaTHYECKOE OMHCAHHE JJICKTPHUUYCCKON MAIMHBI M JIICK-
TPUYECKOTO armapara IOCTOSHHOTO W TIEPEMEHHOTO TOKa Ha OCHOBaHHUU
YPaBHEHHI JICKTPUUECKOTO U MEXaHUIECKOTO PABHOBECHS;

- COCTaBUTh CXEMY 3aMEIICHUSA U MOCTPOUTH BEKTOPHYIO AUarpaMmy TpaHC-
dbopmaTopa, aCHHXPOHHOW W CHHXPOHHOW MAIIWHBI, COCTABUTh CHCTEMY
ypaBHeHI/If/'I MalluHbI IIOCTOAHHOI'O TOKa H CHCHI/IaJIBHOfl SHCKTqueCKOﬁ
MaIl1HBbI;

- TPOU3BECTH BBHIOODP IJIEKTPUUECKUX MAIIMH U aliaparoB JUIsl YCTPOWUCTB U
CHCTEM DHEProodecredeHus;

- pacnio3HaBaTh () PeKTUBHOE peneHue oT HedPPEKTUBHOTO.

Bnaners

- crocobamu Tpaguueckoro oToOpakeHHs TpPaHC(HOPMATOPOB, ACUHXPOH-
HBIX 1 CUHXPOHHBIX MAalllMH, MAalllMH IMOCTOAHHOI'O TOKA, CIICHUAJIBHBIX 3JICK-
TPUYECKUX MALIMH U anmnapatoB B cooTBeTcTBUM ¢ TpedoBanusimu ['OCT u
ECK;

- METOAaMHU 3JEKTPOMAarHUTHOIO pacyera JIEKTPOMEXaHWYECKUX Mpeodpa-
30BaTelIel U pacyeTa X XapaKTEPUCTHK;

- METOJJaMU BbIOOpA 3JIEKTPOJIBUTATENEN U SJIEKTPUUECKUX alapaToB IO yc-
JIOBUSIM TEXHOJIOIMYECKOr0 Tpolecca padoTsl;

- OCHOBHBIMHU METOJIaMH pELIeHMs 3a/1a4 B 00JIACTH IEKTPUUECKUX MAIIINH;

- cnoco0amMy COBEPUICHCTBOBAHUS IPOPECCUOHATBHBIX 3HAHUH U yMEHUI ITy-
TEM HUCIOJIb30BaHUs BO3MOXKHOCTEH HH(POPMALIMOHHOM CpeJibl.

4 CTpyKTYypa U co/iepKaHue TUCUMILTUHBI (MO1YJIs1)

OO01mas Tpy10eMKOCTh TUCIUTUINHBI cocTaBisier 3 eamamiy 108 wdacos:
—KOHTaKTHas pabora — 52,8 akaj. 4acos:
— aynutopHas pabota — 51 akan. yacos;

— BH

eayauTopHas pabora — 1,8 akan. yacos;

— camMmocTosTeIbHas padora — 55,2 akaj. 9acoB.
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maropax. OgHo- Y HAY4HOU JHTEpa- |0oTUeTa
¢azHble TpaHC- Typhbl. Beimonunenue
dbopmaropsl. KOHTPOJIbHOM pa-
Tpexda3zubie 00TBI
TpaHcpopMaTophbl
2. O01mue BOmpoCH CamocrositennbHOe  |BrimonHenue nabo- |I1K-2
MAIIUH [TePEeMEeH- U3ydeHue yueOHON |paTopHO# paboThl, |—3yB
HOTO TOKa 5/6| 3 9 |u Hay4HOU JIuTepa- |oopmiieHne oTye-
TYpBI Ta, 3ammra jJadopa-
TOPHOI paboThI
3. Ilyck, perymnu- CamocrosrenbHoe |Bpimonnenue na6o- |I1K-2
pOBaHHE YacTOThI U3ydeHHe yueOHOW |paTopHOI paboTh, |— 3yB
BpamieHuss u Top- | 5| 6| 3 8 |u HayuHOU nuTepa- |oopmiieHue oTye-
MoxkeHue AJl TYpbI Ta, 3amura jJabopa-
TOPHOM PabOTHI
4. CuHXpOHHBIE CamocrositennbHOe  |BrimonHenwue, koH- |[1K-2
MAaIIUHbI U3ydeHue yueOHO! |Tposib, 0pOopMIICHHE |— 3YB
516! 3 9 [B Hay4HOU JIUTEpa- |OTYETa
Typhl. Beimonunenue
KOHTPOJIBHOM pa-
OOTHBI
5. O0G1ue BOmpock CamocrositennbHOe |BrimonHerue nabo- |I1K-2
AIIEKTPUIECKUX u3yyeHue yueOHOM |paTopHOi paboThl, |—3yB
MAIIWH MOCTOsIH- | 5 | 6| 3 9 |u Hay4HOU JIuTepa- |oopmiteHne oTye-
HOTO TOKa TYpBI Ta, 3ammra jJabopa-
TOPHOI pabOTHI
CamocrtostenbHoe |Brimonnenwue, koH- |[1K-2
6. 'enepatoprr u n3ydeHue yueOHol |Tpoib, opopmieHue |— 3
JIBUTATENM MOCTo- | 5 | 6 | 2 11,2 |'P1 T POIb, p B
U HAYYHOH JUTEpa- |0TYeTa
SIHHOTO TOKa
TYpBI
HToro nmo aucuu- 34| 17 552 IIpomeKyTOUHBIH
MJIMHe ’ KOHTPOJIb (3auer)

5 Odpa3oBarenbHble H HHPOPMAIIMOHHbIE TEXHOJIOTHH

B Hpouecce HpeHOHaBaHI/ISI JUCHUITIINHBI «:‘)J'ICKTpI/I‘—IeCKI/Ie MallInHBD) HpI/IMeHﬂIOTCH
TPaAUIIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJOTUU. JIeKIMK MpoXoasT KaK B Tpaau-
IMOHHOU opMe, Tak U B (opMe JISKITUI-KOHCYIbTAIUN, TJ€ CTYJSHTaM 3apaHee MpeiaraeT-
Csl 03HAKOMUTHCS ¢ HH(POpMAIUEl o TeMe JEKIIMOHHOTO 3aHITHSI ISl TOATOTOBKH BOIIPOCOB
neKTopy, TaAKUM 06p330M, JICKIIUS HpOXO}II/IT 110 THUITY ((BOHp0CI:I—OTBGTBI—Z]I/ICKYCCI/I?I)). Ha
BCEX JIEKIIMOHHBIX 3aHATUSX TaK)Ke MPUMEHSIOTCS AJIEMEHTHI JICKIUU-BU3yalIn3alliu, 3a CUeT



MPEACTABJICHHS YaCTU JIEKIIMOHHOIO MaTepuaia ¢ MOMOIIbIO 3apaHee MOATOTOBIICHHBIX Mpe-
3€HTAIINH, CIaI0B C TOMOIIBIO MYJIBTUMEIUHHOTO 000PYTI0BAHHS.

JIeKIIMOHHBIN MaTepual 3aKperUIseTcs Ha TaOOPATOPHBIX 3aHATHIX, HA KOTOPHIX BBI-
MOJTHSIFOTCS. MHAWBHUIYAIbHBIC M TPYINIIOBBIC 3a1aHUs 110 PO IeHHON TeMe. [ rimyOoKoro u
MOJTHOTO YCBOCHHUS JICKIIMOHHOTO MaTepralia Ha J1a00paTOPHBIX 3aHATUAX CTYACHTAM Ipeasia-
raeTcsl BBINIOJIHATH 3aJaHUs Ha CIICIMAIM3UPOBAHHBIX y4eOHBIX cTeHaaX. Ha maGopaTopHbBIX
3aHITHSIX TAK)KE€ MPUMEHSIOTCS METOJI KOHTEKCTHOTO O0y4eHHsI, pabOThl B KOMaHJIE U METO]]
case-study, mo3BOJISIOIINE YCBOUTHh Y4eOHBIH MaTephall IMyTEM BBISBICHUS CBS3CH MEXIY
KOHKPETHBIM 3HAaHUEM U €r0 MPUMEHEHHUEM, a TaKXKEe aHaJIN3a KOHKPETHBIX CUTYaIlMi U TTOUC-
Ka PEIICHW B TPYIIE CTYJISHTOB. 3allluTa pe3yJbTaToOB JIA0OPATOPHBIX pabOT MPOXOAWT B
BUJIE AMaJIora MperojaBaTeisi U CTYy/ICHTa, MPEnoaaBaTesieM 3aat0TCsl KOHTPOJIbHBIE BOMPO-
CHI C IIEJIbIO BBISICHEHHUS IITyOMHBI 3HAHWH CTYJIEHTa M0 TaHHOMY Pa3feiry, IPH 3TOM MPOOEITbI
B 3HAHUSAX CTYJIEHTAa BOCIHOJIHSIOTCA JOMOJHUTEIbHBIMH TMOSCHEHUSMU, KOMMEHTAPHUSIMU
MIPETo/1aBaTelIsl.

B xome camocTosiTensHOW pabOTHI CTYJAEHTHI MONIYYarOT 0osee riIyOoKue MpakTHde-
CKHE HaBBIKM I10 JMCUUILIMHE TIPHU MOATOTOBKE K BBIMTOJHECHHUIO U 3aIlIUTE JJA0OPATOPHBIX pa-
00T Y UTOTOBOH aTTECTAIHH.

B kauecTBe OLIEHOUHBIX CPENICTB UCHOIB3YIOTCS: YCTHBIM ompoc (cobecenoBaHue) Mo
pe3yNbTaTaM BBIIOJIHEHUS JIa00paTOPHBIX padoT.

6 YueOHO-MeTOoAUYeCKOEe 00ecTieueHle CAMOCTOSITE/ILHOIH PadoThI CTY/IEeHTOB

[To nucuunnnHe «DIEeKTPUUYECKHE MAIlIMHbD) [IPEAYCMOTPEHO CaMOCTOATEIbHOE U3yyYe-
HUe 00YyYarolIMMKCS OCHOBHOM M JOMOJHUTEJIBHONW JIUTEpaTyphbl MpPU MOJATOTOBKE K JIEKIIHU-
OHHBIM U JJAOOPATOPHBIM 3aHATHUSAM IO CIIEYIOIIEH TEMaTHKE:

1. Ucropust pa3BuTHs 3JEKTPUYECKUX MAIIMH M amnmapaToB. Marepuainsl, NpuMme-
HSIEMBIE B AJIEKTpOMAIIMHOCTpoeHHH. Kimaccupukamust 3IIeKTpUYecKnX MAalliH W arnmapa-
ToB. OOIIMe NPUHIMIBI YCTPOWCTBA MHAYKTHBHBIX CTaTHMYECKHX U 3JIEKTPOMEXaHHUECKUX
npeoOpasoBareneil. OCHOBHbIE (HU3MUECKHE 3aKOHOMEPHOCTH, OINPEJEISIIOIINE DJIEKTPOME-
XaHWYecKoe IMpeoOpa3oBaHME HSHEPrMM BO Bpallawolleiics snekrpuueckoid mamuHe. Ilo-
TEpPU SHEPIruu B DBJIEKTPUUYECKUX MalIMHAX M anmaparax. JHEPreTUYecKUe IuarpaMMbl.

2. Ha3znauenue TtpaHc(opMaTOpoB B CHUCTEME Iepellaud U paclpelesIeHUs] JIeKTpH-
yeckoil sHepruu. [lpuHnun paboTel TpaHchopMaTOopa Kak 3JIEKTPOMAarHUTHOTO Ipeodpa-
30BaTeNsl SHEPruu. Y CTPOMCTBO M KiIacCU(pUKAIM CHIIOBBIX TpaHchopmaTopoB. TpaHcdop-
MaTOpPBI C MACJISIHBIM, KUJKOCTHBIM U Ta30BbIM OXJIaXxKAeHUEeM. CXeMbl U IPyTIbl COETUHEHUS
o0MoTOK TpexdazHoro TpaHchopmaropa. DJIC B oOMOTKax TpaHchopMaTopa Ha XOJIOCTOM
XoJly. SIBieHMsI, BO3HMKAIOUIME NP HaMarHWYMBAHUU TpaHcpopmaTopa. ONbIT KOPOTKOIO
3aMblkaHus TpaHcdopmartopa. YpasHenus DJIC u M/IC B nuddepeHunansHoii U KoM-
TieKcHOU (opme. YpaBHeHHs NpuBEIEHHOTO TpaHcpopmaTtopa. BekrtopHas nuarpamma u
cxemMa 3aMmelleHHss TpaHc(opMaTopa NMpH pa3IMyHBIX Harpys3kax. Vi3MeHeHHe HampsKeHHs
TpaHcopmartopa mnpu Harpyske. 3aBucumoctb KIIJ[ TpancpopmaTopa oOT Harpysku.
Bkitoyenne TpaHchopMaTOpoB Ha HapaieNibHyl0 paboTy. DJIEeKTpUUecKUe ammaparhbl B
HEensX TpaHCPOopMaTOPOB.

3. OCHOBHBIE 3JIEMEHTHl KOHCTPYKIIMM ACHMHXPOHHBIX MamHH. Pa3Hblii U KOPOTKO-
3aMKHYTBIM poropbl. [lpuHnun neiictBus. CkojbKEHHE B Pa3IUYHBIX peXUMaxX pabdOThI
MalluHbL. J[BUraTeabHbI pexuM paboTel. MaimmHa ¢ 3aTOPMOXKEHHBIM POTOpOM. CXembl
coeMHEHUs] OOMOTOK CTaTopa M pOTOpa, BEKTOpHBIE auarpaMMbl. OCHOBHBIE YpaBHEHHS
IIPUBENEHHON MaHbI. CXEMBI 3aMELICHMSL.

4. KoHCTpyKUMS U NPUHIUI JEHCTBUS CUHXPOHHOM MamuHbl. CBEEHUS O cHCTeMax
BO30YXJeHHs. PaboTa CHHXpPOHHOTO TreHepaTropa Ha XOJOCTOM XOJYy W IpH CHUMMETpUY-
HOM Harpys3ke. Peakuusi sxops, ee BiusHHE Ha paOoTy reHeparopa. [lapamerpsl 0OMOTKH
AKOpSl IPU YCTAHOBUBILIEHNCS CUMMETPUYHON Harpy3ke. OCHOBHbIE YpaBHEHUS U BEKTOPHBIE
JUarpaMMbl SIBHOTIOJIOCHOTO U HESIBHOIIOJIOCHOTO CHHXPOHHOI'O TI'eHepaTopa.



5. KoHCTpyKIMsI M MPUHLIMI ACWCTBUS MalIMH MocTossHHOro Toka. DJIC oOMoTKH
axkops. Ilynbcanuu HampspkeHHMsT Ha KOJUIEKTOpE M CIOCOOBl MX yMEHbIIEHUs. MarHut-
Has 1LieNb MAaIIMHBI ITOCTOSHHOIO TOKa. [IpojgonbpHas u nonepeyHas peakuus sKopsi.

BOl'[pOCLI AJIsl CAaMOIIPOBEPKU:

1. IosicauTe ycTpOHCTBO M MPUHLIMT pabOTHl acCHHXpOHHOTO ABUraTens (A/l).

2. YeM oTnuyaeTcs KOHCTPYKIUS KOPOTKO3aMKHYTOTO U (pa3HOro poropa?

3. B uem 3axirouaercs aHaJOTHs MEXKIY AaCHHXPOHHOW MAaIIMHON U TpaHcgopma-
TOpom?

4. Kakumu (pakTopamu orpenensercs 4acToTa BpameHus A/1?

5. Kakylo MakCMMaJIbHO BO3MOXKHYHO CKOPOCTh AJ] MOXXHO MOJYYUTh IIPU YACTO-
te cetu 50 ['u?

6. B xakux npenenax MOKET UBMEHATHCS CKoJIbxeHue AJl?

7. Uemy paBna uactora IJ[C B poTtope, eciu yactora B cet paBHa 50 I'11, a ckonbxke-
Hue cocTaniseT 2 %? 38

8. Kak ocymiecTBUTh U3MEHEHUE HampaBieHus Bpamenuss AJl?

9. Ilpu kakuX yCIOBUSIX aCHHXPOHHAs MalllMHa pabOTaeT B peXHUME: a) FeHepaTopa;
0) PJEKTPOMArHUTHOTO TOPMO3a?

10. Kakumu akropamu omnpeaensercs 3JeKTpoMarHuTHed MmomeHT AJ[? Kak 3aBu-
CUT BEJINYMHA MOMEHTA OT HANPSKEHUS ceTh?

11. M300pa3uTte MeXaHUYECKYIO XapakTepucTuky M=f(s) .

12. Vkaxure Ha MEXaHWYECKOM XapaKTEPUCTHKE 00JaCTh YCTOHYMBOM pabOTHI.

13. YkaxkuTe Ha MEXaHHMUYECKON XapaKTepUCTUKE PEXKHUM XOJOCTOr0 X0Ja, HOMUHAJb-
HBII PEKUM U ITyCKOBOM.

14. Kak BnusieT BeIWYMHA AKTHUBHOTO COMPOTHBIICHUS LEMU POTOpa Ha MyCKOBBIE
CBOMCTBA JIBUTATENS?

15. Kak BiuseT akTUBHOE COMPOTUBJICHHE LIEMM POTOpAa HA BEIUYUHY MaKCH-
MaJbHOTO (KPUTHYECKOTO) MOMEHTA?

16. Kak BnusieT akTUBHOE CONPOTHUBJIEHUE LEMU POTOPA HAa BEIMYUHY KPUTHUUYECKOTO
CKOJIbJKEHUs?

17. HayepTuTe MCKYyCCTBEHHYI0 MEXAaHHYECKYIO0 XapaKTEpUCTHUKY JIBUTATeNs c (as-
HBIM POTOPOM IIPU PETYJIMPOBAHUM YACTOTHI BpPAIICHUs MyTEM BKIIOUYEHHUS peocTaTa B IIEMb
poropa.

18. Kakwue cymecTByIOT CrlocOOBI YMEHBIICHHS ITyCKOBOTO TOKA B JIBUTATENE C KOPOT-
KO3aMKHYTBIM U B JIBUraTelne ¢ (hasHbIM pOTOpoM?

19. Ilepeuncnaute BO3MOMKHBIE CHOCOOBI PEryJIMPOBAaHUS YACTOThl BpaIlCHUS
ACUHXPOHHOTI'O JABUTATEs.

20. Kak mpou3BOIUTCS U3MEHEHHE YUCIIa OJII0COB 0OMOTKHU cTaropa?

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] M OLIEHOYHbIE CPeACTBA ISl POBeAeHUs
NPOMEKYTOYHOM aTTeCTalluM:

CrpykTyp-
HBIN 3J1e-
[Inanupyemsle pe-
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1TUU

[TK-2: ctocoOHOCTHIO apryMEHTHPOBAHHO BHIOMPATh U pPEaTM30BbIBATH Ha MpaKTUKeE 3P dek-
TUBHYIO METOJMKY dKCIIEPUMEHTAIILHOTO MCCIEA0BAaHNS IAPAMETPOB U XapaKTEPUCTHUK MPH-




Crpykryp-

HBIU dJ1e-
[Inanupyemsle pe-
MEHT OneHoyHbIe CpeCTBA
3yJIbTaThl 00y4YEHUS
KOMIIETEH-
017071
00pOB, CXeM, YCTPOMCTB U YCTAaHOBOK JIEKTPOHUKH U HAHOAJIEKTPOHUKHU PA3IUYHOTO (PYHK-
IIMOHAJIILHOTO HA3HAYCHUS
3HaTh - obmue Bomnpochl | [lepedyeHsb TeopeTHYECKHX BONMPOCOB /JIsl MOATOTOBKH
JIIEKTPOMEXAaHUYE- | K 3a4eTy:
ckoro mpeoOpazo- |1. KakoBo ycTpoiicTBO TpaHcpopmaTopa U HazHaye-
BaHUs DHEPIHH, HUE OCHOBHBIX €T0 4acTei?
- (usnueckue 3ako- |2. OOBACHUTE TPUHIUNI padOTHI TpaHChOpMaTOpa.
HBI, Tekamme B oc- | 3.  KakoBo BimsiHHE pexuMa paboThl TpaHCOp-
HOBE PabOTHI AJIEK- MaTopa Ha pPe3yJbTUPYIOUINII MarHUTHBIA IO-
TPUYECKHUX MAIIWH U TOK B MAarHUTOIIPOBO1A?
arnmaparos; 4, Kak omnpenenuth kodpduiueHt TtpaHchopmanuu
- YCTPOMCTBO U Tpexdaznoro Tpanchopmaropa’?
npuHLMI AeictBus | 5.  Kak mpoBOASTCS OMBITHI XOJOCTOTO X0J1a M KO-
AIIEKTpOMEXaHUYe- POTKOTO 3aMBIKaHUS U C KAaKOW HENTbI0?
ckux mpeobpazoBa- |6. UTo moHMMaeTCs MOJ HOMHHAIBHBIM PEKUMOM pa-
Tenei: Tpanchop- 00Tbl TpaHchopmaropa, KaKUMHU HOMHUHAIBHBIMU
MaTOpOB, ACHH- BEJIMYMHAMU OH XapakTepusyercs?
XPOHHBIX U CHH- 7.  Kak ompeznensieTcs HOMHHAJIbHOE BTOPHYHOE Ha-
XPOHHBIX MAIIHUH, npspkeHue?
MAaIIWH MOCTOSSHHO- | 8. KakuMu OCHOBHBIMH YpPaBHCHUSIMH OITHCHIBACTCS
ro TOKa, CIHEIu- pabota TpaHchopMaropa B pexKHMaX XOJIOCTOTIO
QIBHBIX JJIEKTpHYe- X0JIa ¥ TIOJ] Harpy3Kou?
CKUX MallluH, a Tak- |9. Kakue nmotepu UMeEOT MeCTo B TpaHcopmaTope u
e IEKTPUIECKUX KaK OHH 3aBHCAT OT HArpy3Ku?
anmnaparos; 10. OOwbsicHUTe BIMSHHE XapaKTepa Harpy3KH MOTpe-
- OCHOBHBIE XapaK- ourenel, MOJKIIOUEHHBIX K TpaHCPOpMaTopy Ha
TEPUCTUKH DIEKTPHU- U3MEHEHHE BTOPUYHOTO HAMPSIKEHUS.
yeckux asurateneit, [11. OObsacHHUTE (U3HUECKUE MPOIECCHI, MPOTEKAIOIINE
TeHepaTopoB U B TpaHc(opmarope 1npu paboTe ero 1noja Harpy3Koiu.
ekTpudeckux an- |12. Ha3oBuTe NpWYMHBI CHWXCHHS HampspkeHus Uo
Maparos; npu pabore TpaHchopmaropa moa Harpyskou. Kak
- 3aKOHBI peryJu- OLIEHUBAIOT CHM)KEHUE HAIPSDKEHMSI HA TIPAKTHKE?
POBaHUSI YACTOTHI 13. Kak u3MeHHUTh HampaBlieHHUE BpAIICHHS SKOPS
BpaIlleHUs JBUTATE- JIBUTATEIIS] TIOCTOSIHHOTO TOKa?
neit moctosaHoro M | 14. CrocoOslI mycka B X0/ JBUTATENs TOCTOSTHHOTO TOKA
MIEPEMEHHOTO TOKA; MapajuieIbHOTO U HE3aBHCUMOTO BO30YKIICHHS.
- OKCILTyaTaIluOH- 15. Croco0Obl perynupoBaHUsi CKOPOCTH JIBUTATENS I1O-
HBIE XapaKTePUCTHU- CTOSTHHOTO TOKa IapajuleIbHOTO W HE3aBHCHMOTO
KU DJIEKTPUUIECKUX BO30YKJICHHS.
MAIIFH U armapa- 16. Kak M3MEHUTCSI CKOPOCTH JBHTATENsI C POCTOM
TOB; Harpy3Ku Ha Bary?
17. Kak Bausier Ha paboTy ABUTaTeNsl HE3aBUCUMO-
ro BO30YXICHHUS CHUKCHHE HAMpPsDKCHUs TH-
Taromen ceTu?
18. Kak Biusier Ha paboTy IBUTATENs TOCTOSIHHOTO TO-

Ka MCUE3HOBEHHUE TOKAa BO30YXKEHHUS BO BpeMs pa-
OOTHI TBUTATENS?
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19. IlpuBenuTe OCHOBHBIE COOTHOILEHHS Ul JBUraTe-
Jei moctossHHOrO Toka: ypaBHeHue JOJIC, ypaBHe-
HUE MOMEHTOB, YPAaBHEHHE CKOPOCTHOW M MEXaHHU-
YECKOM XapaKTEPUCTHUK.

20. JlaiiTe XapakT€pPUCTHUKY TOPMO3HBIX PEXHMOB

JIBUTATENs IOCTOSIHHOTO TOKA.

Kak 3aBucuT K03(p(PUIMEHT NOJE3HOrO AEHCTBUS

OT Harpy3Ku Ha Bajy (I10JI€3HOW MOIIHOCTU JBUTa-

Tens)?

Kak ompenenuts k03()(HUIIMEHT MONE3HOTO JeHCT-

BUS JBUTaTENs IOCTOSIHHOTO TOKA?

YCTpoHCTBO M HPUHLMII PadOThl ACUHXPOHHOI'O

JBUTATEJIS.

Kakue ycnoBus HeoOXOAMMBI JUIsl TTOJIyYEHHs Bpa-

IIAIOIIEroCs MAarHUTHOTO TMOJsl, B ACMHXPOHHOM

nsurareie?

[louemy pnBuraTenb Ha3bIBACTCSI ACUHXPOHHBIM?

Kak onpenensiercs ckonpxeHue?

Kak nyckaroTcst B X0/l aCHHXPOHHBIE JBUTATENU?

Kakumu cnocobamu perynupyercs CKOpOCTb Bpa-

IICHUS aCHHXPOHHOT'O JABUTaTes?

Kakoil BuII uMeeT MexaHW4YecKas XapaKTepUCTHKa

ACUHXPOHHOTO JBHraress? YKaxuTe Ha HEW Xa-

paKTEpHBIE TOUKHU.

Kaxk 3aBucsat xorhpuImeHT moae3Horo AeHCTBUS U

KO3(DPUIIMEHT MOIIHOCTH OT HArpy3Kd Ha Bajy

(TIosIe3HOM MOIITHOCTH) ACHHXPOHHOTO JIBUTATEIIS.

[IpuBenure rpaguKu 3aBUCUMOCTEH.

Kak omnpenenstorcss motepu CKOJbXEHUS U KO3(-

(UIMEHT M0JIE3HOr0 AEUCTBHUS ACHHXPOHHOI'O JIBU-

rarens?

Kak ocymiecTBist0TCS TOPMO3HBIE PEXUMBI aCHUH-

XPOHHOTO JIBUTATENs?

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

YMmern

- COCTaBUTb MarTe-
MaTHYECKOE OIHnCca-
HUE DJIEKTPUYECKON
MallMHBl M 3JeK-
TPUYECKOI0 amnmnapa-
Ta TMOCTOSHHOTO U
NIEPEMEHHOTO  TOKa
Ha OCHOBaHUU ypasB-
HEHUN  BJeKTpUye-
CKOrO M MexaHH4e-
CKOI'O paBHOBECHS;
- COCTaBUThb CXEMY
3aMElEHUs] U TI0-

IIpuMepHble NpaKTHYeCKHe 3a1aHUA 115 3a4eTa:

3agaua 1.

Onnodasubiii TpaHchOpMaTOp C €CTECTBEHHBIM BO3-
JYIIHBIM OXJIaXKICHHEM paboTaeT Ha HAarpy3Ky ¢ Koag-
(UIHMEHTOM MOIIHOCTH COS(Q2 W MMEET HOMUHAJIbHbIE
JaHHBIE: MOLIHOCTh SH, KBA; HanpshkeHue nepBUYHON
oomotku UlH, B; HanpsbkeHHe BTOPUYHOM OOMOTKHU
U2H, B; oTHOCHTEIBHBINA TOK X010C¢TOro xoaa — i0 ,%:;
norepu xosuoctoro xona Po, Bt; morepu KopoTkoro 3a-
MbIKaHus — Pk, BT.

Onpenenutb HOMUHAJIBHBIA TOK MEPBUYHON OOMOTKH,
kodpuumeHT Tpanchopmanun U Kod3dduumeHt mo-




CrpyKryp-
HBIN DJIC-
MCHT
KOMIICTCH-
85051

[Inanupyemsle pe-
3yJbTaThl 00y4YeHUs

O1eHOYHEIE cpeacTBa

CTPOUTH BEKTOPHYIO
auarpamMmy  TpaHC-
dbopmaropa, acuH-
XPOHHOH W  CHH-
XPOHHOM  MAIlUHBI,
COCTAaBUTb CHUCTEMY
ypaBHEHUH  Malllu-
HBI IIOCTOSIHHOTO
TOKa U CHelHalb-
HOU DJIEKTPUYECKOU
MAIIUHBI;

- IPOU3BECTU BHI-
00p DIEKTPUUECKUX
MAaIlIMH U anmnaparoB
Ul YyCTPOMCTB |
cUCTeM 3Heproobdec-
MeYCHUS;

- pacro3HaBatb (-
(eKTUBHOE pelIeHne
oT He3(PHEKTHUBHO-
ro.

JIC3HOT'O ,I[eﬁCTBPIH Ipu HOMHHAJIbHOM Harpyske.

SH . KBA L‘HH, L'YQH‘ B PK s Bt fo‘ % P() s Bt
B
6.3 1000 230 430 8,35 132
3amgauya 2.
Tpexda3ublii aCHHXPOHHBIN 1BUTATENb C (ha3HBIM POTO-
pOM ume-

€T HOMHHaJIbHBIE JaHHbBIe: MOIIHOCTE P2H, nunelinoe
HarpsbkeHue ooMoTku potopa U2JI, akTuBHBIE CONpO-
TUBJIeHHs (a3bl cTaTOpa r1 M potopa I’ mpu 20 °C,
WHJYKTUBHBIE COIIPOTUBICHUS PacCEeIHUS 0OMOTOK
cratopa x1 um portopa x'; . Hactora ceru fl =50 I'm,
nanpspkenue Ul = 380 B. Cxema coenunenus (pasHbix
00MOTOK cTaTopa 1 poTopa — 3Be311a. Kiacc Harpeso-
cTolikoctu m3oisinuu F, pacuetHas remmeparypa 00-
morok 115 °C.

Tun asurarens Py, Uy, B r, OM . x1, Om
Vs, OM
kBT 2
4AK200M4VB 22 340 0,024 0,026 0,050

Tpebyercs:

1. OnpenenuTs CHHXPOHHYIO YacTOTY BpalllEHUSI.

2. OnpenenuTsh NOTPedIIIEMbI TOK, MOMEHT U K03 Pu-
LUEHT MOIITHOCTH IIPU MyCKEe ABUTaTeNs C 3aMKHYTOMH
HaKOpPOTKO OOMOTKOW pPOTOpa, T. €. 0€3 MMyCKOBOT'0 peo-
cTara.

3. Onpenenuth CONMPOTUBIEHHE IYCKOBOI'O peocTaTa
RP, npu KOTOpOM HayaJbHBIM ITyCKOBOM MOMEHT HMeE-
€T MAKCUMaJIbHO BO3MOXHO€ 3HadeHue. Onpenenurs B
3TOM pEXHMME ITyCKOBOM MOMEHT, TOK CTaropa M Ko3¢-
(UIMEHT MOIIHOCTH.

4. PaccuntaTth MEXaHUUECKYIO XapaKTEPUCTUKY JABUTa-
TeJIsl IPY BBEAECHUU J100aBOYHOTO COMPOTHBIICHUS B

uens poropa R/I.

3amgauya 3.

TpexdazHblil CHHXpOHHBIN ABUTATENh, 0OOMOTKA CTaTOpa
KOTOPOT'0 COEJIMHEHA «3BE3JI0M», UMEET CIEAYIOIINE
HOMUHAJIbHBIE JaHHEIC.

- MomtHoCcTh P2H , kBT;

- Hanipsbkenue UH, kB;

- YKCJIO Map MOJKOCOB P;

- kK09 pHUIHEHT TTONIE3HOTO NeHCTBUS NH, %0,

- K03 (HUIMEHT MOITHOCTH, COSQH;

- yacrora nurtaromeit cet fu=50 I'i;

- CHHXPOHHO€ MHJIYKTHBHOE CONPOTHBIICHHE (Pa3bl X ,
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Om.
U,, kB P 1, Yo cospy i T X OM
Psy, kBT

1100 6 2 95 0,9 50 3.8
TpeOyercs:
1. BeruucnuTh HOMHHAIBHBIHN (pa3HbIi TOK cTaTopa IH.
2. IlocTpouTh BEKTOPHYIO AMarpaMMy JBUTaTels, [0
KOTOPO# HalTH HOMHHAJIbHOE 3HaueHue paznoit IC
EO u yron narpysku [, rpan.
3agaua 4.
JIBuraTenb MOCTOSSHHOTO TOKa C MapajuieIbHBIM BO3-
Oy)KJIeHHEeM UMEET HOMHHAJIbHBIC AaHHbIe (Tabu. 16):
MOIHOCTh Ha Baiy P2H, HanpsbkeHue Ha 3akumax
neuratens UH, gacrora Bpamenus nH, kodddunmeHt
noJyie3Horo aevicteus [1H, conpoTusnenus uemneu sikops
RS u Bo3OyxaeHus R .

Py, kBT Uy, B Ny, Nu, % Rg, OM Rg, Om
00/MHH

28 220 3000 85,5 0,6 190
Tpebyercs:
paccuuTaTb 3aBUCHUMOCTH:
- 4aCTOTHI BpaIllEHUs AKOPA N,
- MOMEHTA Ha Bally M,
- ko3¢ punHeHTa nojae3Horo aerucTBus [,
OT MOJIE3HOM MOIIHOCTU P2 mpu Toke sKops, paBHBIX
0,25; 0,5;0,75; 1,0
OT HOMUHAJILHOT'O 3HAYEHHSI.

Bnanets - cnocobamu Tpa-

¢uyeckoro oro-
OpakxeHUs: TpaHc-
dbopmaTtopoB, acuH-
XPOHHBIX U CHH-
XPOHHBIX MAIlUH,
MallliH MOCTOSHHO-
r'0 TOKa, CTIeIHATb-
HBIX DJIEKTpHUYe-
CKMX MAIllWH U af-
napaToB B COOTBET-
cTBUM C TpeboBa-
Husamu ['OCT u
ECK/;

- METO/IaMHu 3JIeK-
TPOMarHUTHOTO
pacyera 3JeKTpo-
MEXaHUYECKUX Tpe-
oOpa3zoBarteneit u

[TepedyeHs BOPOCOB ISl CAMOCTOSITEIFHOTO MUCCIIEI0BA-
HUs 00yUYaIOIUMUCS:

1. UccnenoBanue paBHOIICHHOCTH 3aMEHBI OJTHOTO
TpexdaszHoro Tpanchopmaropa Tpems 0JAHO(DA3HBIMU.

2. VccnenoBanre aCHHXPOHHOTO JIBUTATENS C KOPOTKO-
3aMKHYTBIM POTOPOM B aBapUHHOM PEKUME.

3. UccnenoBanune aCHHXpOHHOTO ABUTATENs (ha3HbIM po-
TOPOM B aBAPUUHOM PEXHUME.

4. UccnenoBaHre CUHXPOHHOTO JIBUTATEIISI B ABAPUITHOM
pexume.

5. UccnemoBadye ABUTATEIS IIOCTOSHHOTO TOKA HE3aBH-
CHUMOT0 BO30YKJIEHUS B aBApUHHOM PEKHIME.

6. HccnenoBanne ABUTATENS IIOCTOSHHOTO TOKA ITOCIIE-
JIOBATE€ILHOTO BO30YKIEHUS B aBAPUIHOM PEKUME.
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pacyera UX Xapak-
TEPUCTHK;
- MeTOoJ1aMu BbIOOpa
ANEKTPOJBUTATEIICH

U DJIEKTPUYECKHUX
anmnaparos 10 yCJo-
BUSIM TE€XHOJIOTHYE-
CKOTo0 Ipolecca pa-
OOTHIL;

- OCHOBHBIMH METO-
JaMH pelIeHUs 3a-
Ja4 B o0nactu
ANEKTPUUECKUX
MaIlIHH;

- criocobami co-
BEpPILIEHCTBOBAHUS
PO eCCHOHAIBHBIX
3HAaHUW U YMEHUH
IIyTE€M HCIOJIb30Ba-
HUS BO3MOXKHOCTEH
MH(pOpMaLOHHON
CpEeJIbL.

0) Ilopsinox mpoBeaeHUs] MPOMEKYTOYHOH aTTeCTAIlMM, NOKA3aTeJH U KPUTEepPHHU
OLICHMBAHMSA:

[TpomexyTouHasi aTrTrecTanysi MO JUCHUIUIMHE «DJIEKTPUUECKHE MAIIMHBD» BKIIOYAET
TEOpPETUYECKHE BOIPOCHI, MO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHUS OOydaIOIIMMHUCS 3HA-
HUH, U NIPAKTUYECKUE 3aJJaHUsl, BBISBIISIIOIINE OLEHUTh CTENEHb CHOPMUPOBAHHOCTH YMEHHM
U BJIaJICHUH, IPOBOIUTCS B popMe 3aueTa. 3a4eT Mo JaHHON AMCLUIUIMHE IPOBOJUTCS B YCT-
HOM popme.

IToxa3aTenn U KpUTepHH OLCHMBAHUS 3a4eTa:

— JI7IS TIOJTY4EHHUS 3a4eTa 00ydaroluiicss IEMOHCTPUPYET CPEAHUM U BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMM, BCECTOPOHHEE, CUCTEMAaTHYeCKOe M TIyOOKOe 3HaHHE
yueOHOro Marepuaia, cBOOOIHO BBIMOJIHAET IMPAKTHUUECKHUE 3aJaHus, CBOOOJHO OINEpPUPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CIIO)KHOCTH.

— JUISl HE TIOJTy4YeHHUs 3a4eTa 00yJaromuics 1eMOHCTpupyeT 3HaHus He 6omee 20% Teo-
PETUYECKOro MaTepHaa, J0MyCKaeT CYIIeCTBEHHbIE OIIMOKH, He MOXKET MOKa3aTh WHTEIICK-
TyaJIbHbI€ HaBBbIKH PEIICHMSI MPOCTHIX 33/1a4; WM HE MOXKET I0Ka3aTh 3HAHUS HAa YPOBHE BOC-
NPOU3BEACHUS U 00BACHEHNU UH(OPMAINH, HE MOXKET MOKa3aTh MHTEIIEKTyalbHbIe HABBIKU
pelIeHus MPOCThIX 3ajay.

8 YueOHo-MeToaMueckoe U MHGPOPMALMOHHOE o0ecTiedeHre TMCUUILIUHBI (MOaY-
JIfA)

a) OcHoBHas JqUTEpaTypa:



1. Enudanos, A. I1. Dnexrtpuueckue mamuusbl @ yuyeOnuk / A. I1. Enudanos, I'. A.
Enmudanos. — Cankr-IlerepOypr : Jlanp, 2017. — 300 ¢. — ISBN 978-5-8114-2637-9. —
Texkct : onekTpoHHbId /  Jlawb : 2JeKTpoHHO-OMOMMoreyHas cucrema. — URL:
https://e.lanbook.com/book/95139 (mara obparuenus: 09.10.2020). — Pexxkum mocryma: ajis
aBTOPU3. II0JI30BATEIICH.

2. leBrpIpéB, 0. B. Dnexrpuyeckue mamunsl : yaeOHuk / FO. B. IlleBbipéB. — Mock-
Ba : MUCHC, 2017. — 261 c¢. — ISBN 978-5-906846-50-1. — TexkcT : anmekTpoHHsIii // Jlanb
. DIIEKTpOHHO-OmMOmoreuynas cucrema. — URL: https://e.lanbook.com/book/108117 (mara
obparmienusi: 09.10.2020). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. AaucumoBa, M. C. DnekTpuueckre MauHbl. MaluHbl TOCTOSIHHOTO TOKA : y4eo-
Hoe nocobue / M. C. AuncumoBa. — Mocksa : MUCHUC, 2017. — 27 c. — Tekcr : 3mek-
TPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/108080 (xara obparenus: 09.10.2020). — Pexxum poctyma: ajis
aBTOPU3. MOJIb30BATENCH.

B) MeToanueckue yKa3zaHusi:

1. UrnatoBuu, B. M. DiekTpudeckue MalvHbl U TpaHCHOpMATOphl: YUeOHOe MOCo-
6ue / UrnaroBuuy B.M., Poii3 I11.C. - Tomck:13a-Bo Tomckoro nonutex. ynuepcutera, 2013.
- 182 c. - Tekcr : anexTponHbiii. - URL: https://znanium.com/catalog/product/673035 (nara
oOpamenus: 21.10.2020). — Pexxum goctymna: mo noJmucke.

r) llporpammHuoe obecieuenue 1 UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

HaumenoBanue .
o Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
Windows 7 J-1227 o1 8.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
I[-593-16 ot 20.05.2016 20.05.2017
7 Zip CB00OIHO pacHpocTpaHsieMoe OeccpouHo
MS Office 2007  |Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
MathWorks
MathLab v.2014 |K-89-14 o1 08.12.2014 0eccpouHO
Classroom License
IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwne xypca Cchlka
HanmonansHas nHGOpMAIIMOHHO-aHATUTUYECKAST CHC- URL:
IEE%H)POCCHHCKHH HHJIGKC HAYHTHOTO IHTUPOBAHUA s //elibrary.ru/project_risc.asp

8 MaTepuajbHO-TeXHHYECKOE o0ecredeHue U CHUIIMHBI (MOTYJIs1)


https://e.lanbook.com/book/95139
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MaTCpI/IaJIBHO-TeXHI/I‘-IQCKOG obecrneucHue JUCHUIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHUE ayJUTOPUU

OcHallleHue ayuTOpun

JlexmoHnHast ayuTopus

MyneTHMeaNIHBIE CPEACTBA XPAaHEHNUS, Iepeiaun 1
npeCcTaBIeHNs HHPOPMALIUU

JlaGopaTtopust

.Ha60paT0pHBIC CTCHbI ((:‘)J'ICKTpI/I‘IeCKI/Ie MalIWuHBID).

Aynuropuu s TPyNIOBBIX U UH-
JUBUIYalbHBIX  KOHCYJIBTALUM,
TEKYIIEro KOHTPOJII U IPOMEXKY-
TOYHOM aTTeCTaluu:

Aynuropun Kapeapbl IEKTPOHUKH W MHKPOIJICKTPO-
HUKH (aya. 457,458,459,460).

KoMnbrorepHslii kinacc

IlepcoHanbHbIE KOMIIBIOTEPHI C YCTAHOBJIEHHBIM IIPO-
rpaMMHbBIM obecriedenuem Matlab, Beixomom B MHTEp-
HET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOI
paboOThI: KOMITBIOTEPHBIC KJIACCHI;
YHUTaIbHBIC 3aJI6l OUOJIMOTEKH

IlepcoHasIbHBIE KOMITBIOTEPHI C YCTAHOBIIEHHBIM IIPO-
rpaMMHbBIM obecriedenuem Matlab, Beixomom B MHTEp-
HET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA

ITomenienue st XpaHeHUs U
pOoUIAKTUIECKOTO
o0ciy’uBaHUs y4eOHOTO
000pyI0BaHUS

Cremnaxu, cei(bl U1 XpaHEHUsT y4eOHOTO
o0opynoBanus. UHCTpYMEHTHI 11 PEMOHTA
000pyI0BaHUA.




