[loKyMeHT noanMcaH npocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

DUO: ApxeHoBCkyjubsiessegii [puropses MUHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUIMCKOM ®ENEPALIUU
A rerTop ::;»x Ty D BIERAITL HOENQCHHARITBEHHOE FIODKETHOE OBPA3OBATEJIBHOE YYPEX/IE-
..)}T m” ﬂﬁ“fﬁﬂ‘-\[ 4:20:19 HUE BBICLIEI'O OBEA3OBAHH}I

’H’ 'N"L L'"H : «POCCHUMCKH T'OCYIAPCTBEHHBI ATPAPHBIA YHUBEPCUTET —

£64c5f15ba3ab904 MCXA umenn |KA. TUMUPSA3EBA»
€ =M CXA umenn K.A. TumupsizeBa)

HuctutyT MexaHuky U 3HepreTukd uMenu B.I1. ['opsukuHa
Kadenpa «2nekrpocHabxeHue 1 deKTpOTeXHHKa HMeHH akanemuka M.A. Byasko»

YHUKanbHbIA
3097683b385

VTBEPXIAIO:

H.o. qupexTopa HHCTUTYTa MEXaHUKH
w3HepreTuku uMenu B.I1. ['opsukunHa

T A.l". Ap>XeHOBCKHI

7

« 2$ » g 2024 r.

PABOYAS ITPOI'PAMMA U CHHUITIMHBI
b1.0.19 «OBHIASA QJIEKTPOTEXHHUKA U 3JIEKTPOHUKA»
ISl TOATOTOBKYU OakajiaBpoB

®I'oC BO

Hampasnenwue: 23.03.03 — Dkcruryatauusi TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIlMH U
KOMILJIEKCOB

Hal'IpaBJICHHOCTBZ Texnuueckui CEPBUC CTPOUTEIIBHO-AOPOXHBIX MalllnH

Kypc 2
Cemectp 3

®opma oOy4deHus: oyHast

I'ox wavana noarorosku: 2024

Mocksa, 2024



(®UO, yuenas cTeneHs, yueHoe 3BaHHE)

Pa3pabotuynku: HopmoB JILA., 1.T.H., mpodeccop %

«11» centa6ps2024 r.

KapnakoB JI.C, accUCTEHT @

(PHO, yueHas cTenens, y4eHOe 3BaHHE) N

«11» cents6psa2024 r.

Peniensent: Aunpees C.A., K.T.H., JOLEHT

(®HO, yueHas cTeneHs, yHeHOE 3BAHHE)

(noanwcs)

«11» ceHTa6psa2024 .

IIporpamMma coctapieHa B cOOTBETCTBHE ¢ TpeGoBanusMH BIOC BO, npodeccuno-
HAJIbHOTO CTaHAapTa M Y4eOHOro MJIaHa II0 HAMpABIEHHIO MOArOTOBKH 23.03.03
OKCIUTyaTalus TpaHCIOPTHO-TEXHOTOTHYECKMX MAIIHH H KOMILIEKCOB

[Iporpamma obcyxeHa Ha 3aceaHuM Kadeapsl 3IeKTPOCHAOKEHHS U TEIIO3Hepre-
THKH UM. akagemuka M. A. byasko, mpotokon Ne 2 ot «11» ceHTs6ps2024 r.

H.o. 3aB. kadenpoit Hopmos JI.A., A.T.H., mpodeccop
(DUO, yueHas cTeneHs, yueHOE 3BaHHE) 7 / (mouHCB)

«11» centsi6psa2024 r.

OrJIaCOBAHO:
IIpencenatens yueOHO-METOAMYECKOM

KOMUCCHH HHCTUTYTa MEXaHUKHU U SHEPTCTUKH /__

uMenu B.IL I'opsukuna Juamanuaze O.H., 1.T.H., mpodeccop
(®UO, yueHas cTeneHs, y4eHOe 3BaHHE) / THC)

IIpotokon Ne 2 ot «23» ceHtsa6ps2024 r.

3aBenyromuii Beimyckaromei kadenpoit « TexHuueckuit cepgfic MaluH U 060pyI0-

BaHUA»
Anarenko A.C., 1.T.H., npodeccop

(®UO, yueHas cTeneHs, yueHOE 3BaHHE) (noamwcs)

«11» centsi6psa2024 r.

7 & 7 r , i
3aBenyromui otaenom komriekroBanus [{HB //%// ;5/;;%/ / ¥ 4



COILEPKAHHUE

AVHHOTALIHIS ..ot e e e et e e e et e e e e e e e s e e e e e e e e e e e e e e e e e e e e eaeneeeenenaeeerenaeeeeanaens 4
1. I1eTTb OCBOCHMS IUCITUTIIIHIHBL ......uvvvveeeeeeeeeieuurreeeeeeeeseeanssaseseseeesasssssssssssesessssssssssssessesssanssssens 5
2. MeCTO AUCHHUIUTUHBL B YUCOHOM TTPOIICCCE ....evveenvreenreenereeseenseeesseenseesnseessseenseesssesnseesssessseensns 5
3. [lepedeHn UTAHUPYEMBIX PE3YIHTATOB O0YUCHHUSI IO JUCITUTIIINHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS 00Pa30BATEIIEHON MPOTPAMMBL.........eereveenereereeneeanenes 6
4.CTpYKTYypa U COACPHKAHUE JUCIIUTIIIITHBL ...enuvveeerieeireeeireeenireesueeesuseesseeesseeesseeesnseesssseesnne 10
4.1 PacnipeneneHue Tpya0EMKOCTH JUCITUTUTHHBI TIO BUAAM PAOOT ...vvveeeerreeeerieenreeeniveeeneveeenens 10
4.2 COEPKAHUE JTUCIIUTIITHHBI ...ccuvveeruereennereennereenseeenaseeensseesnuseesssseesssseesnseeessseessseessseesnseesnnne 10
4.3 JISKITUH/TTA00PATOPHBIC BAHITHS ... .eeuvveeuveenereenreennreenseenssesnseensseanseesssesseesssesnsesssseenseessesnseens 13
4.4 CaMOCTOSTENBHOE U3YUEHUE PABTAETOB JUCHUTITHHBI «..eeeenerreeeeerrreeenerreeeennreeeesnnneeeesnnnes 14
5. OOPa3OBATEITBHBIC TEXHOIIOTHH .....veeuveerereenreenseeenseenseesnseenseessseesseessseesseessseenseesssesnseessseenseesnnes 15
6. Tekyuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAS aTTECTALlMs 10 UTOTaM OCBOCHUS
TIVICTIVITIIIIHIBL. .. e et e e et e e e et e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaaeeeeannaeeeeannaeeeeanaeeenannnns 17
6.1 TUNOBBIE KOHTPOJILHBIE 3AIAHHST UM MHBIE MATEPHAJIBI, HEOBXO/IUMOBIE JJ151 OEHKH 3HAHUIA,
YMEHUI ¥ HABBIKOB U (WJIX) OMBITA AESITEJNLHOCTH ......... .17
6.1.2 BBITOJIHEHUE U 3AILIUTA JTABOPATOPHDBIX PABOT ....ovvvvvviieeieiiiiieeeeeeeeeeeiraeeeeeeeeeessaveeeeesesennsssseeessssnnnnes 28

6.1.3 [IEPEYEHDb BOITPOCOB K 3AYETY C OLEHKOM IO JUCHUILIIMHE ............ccooeveeriieeeneeeeeeeeeeeeneeeeennnes 29
6.2 OIIMCAHUE ITOKA3ATEJIEA U KPUTEPMEB KOHTPOJIS YCIIEBAEMOCTHU, OITMCAHMUE IIKAJI OLIEHMBAHUS . 33
6.2.1 KPUTEPUU OLIEHKU BBIITOJIHEHUS 1 3AILIMTHI TIABOPATOPHBIX PABOT
6.2.2 KPUTEPUU OLIEHKU BBITTOJTHEHUSI KOHTPOJILHOM PABOTHI (KP)..............

6.2.3 KPUTEPUM OLIEHMBAHUS ITPOMEXYTOUYHOT'O KOHTPOJISL......c.c.uuvvviieeeeeeeeiiieeeeeeeeeeeteveeeeeeeeeeevreeeeeeeeennnns
7. YuebHO-MeToANYEeCKOEe M HH(POPMAIIMOHHOE 00€CTICUEHNUE JUCITUTIITUHBL .......eeeeveeeereeenenen. 35
7.1 OCHOBHAS JIATEPATYPA «.evvveeernerrreeanurreeeannnsreesannseeesessseeessssseesssssseesssssssessssssseeessnssseesssnseees 35
7.2 JIOTIOTTHUTEIIBHAS JIATEPATYPA.+eeeueveeenereeennrreenureeesureesuseesseeesssesssseesseessseessseessseessseesssees 36
7.3 HOPMATHBHO-TIPABOBBIE AKTB ...ceeeeuvvreeeeurereeeaurreeeessusreesssnnseeessssseesssnsssessssssseeessnsseesssnseeens 37
7.4 MetonuuecKkue yKazaHus, pPEKOMEHAAIMU U JIPYTUe MAaTEPUAIIBI K 3aAHATHUSIM .................... 37
8. IlepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh «HTepHETY,
HEOOXOAUMBIX IS OCBOCHUS [IMCIIAIIIIIHBL ... .eeeeeeeeeeeeeeeeeeeeeeeeeeeaaeeeeeeeeeanenaaeeeeeeenenennaaaeeeens 38
9. IlepeueHb TPOTPAMMHOTO OOCCTICUCHHS .......eervveenrrerureerreennreeseennseenseessseenseessseaseesssessseessseenne 39
10. Onucanue MatepuaIbHO-TEXHHUECKON 0a3bl, HEOOXOIMMOI IS OCYILIECTBIICHUS
00pa30BaTEILHOTO MPOIIECCA TTO JTUCITUATIITHHE ......vveeerreeserreensreeessseeessseeessseesssseesssesesseessseessssees 39
11. MeTonnueckre peKOMEHIAMNH CTYACHTaM MO OCBOCHUIO TUCIHHUIUIUHB .......ceereveeenreeennnee. 39
BUIBI 1 ®OPMBI OTPABOTKHU TTPOITYIIEHHBIX BAHITHI. .......voviveeieeeeeeee e et e e en e een e sen e 41
12. Meroanueckrue peKOMEHIAIH MPENo1aBaTeNsIM 110 OPTaHU3AIMH 00YICHHUS 110
TIVICIIVITITIIIHIE ..ot e et e e e et e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eenae e e e e e eeanaeeeeanaeeennnnnns 41
12.1 METOJAUYECKUE PEKOMEHJIALIMUY JULT UTEHIS JIEKLIMI ...t senaeee s 41
12.2 METOJUYECKME YKA3ZAHMS /18 IPOBEJEHUS JIABOPATOPHBIX 3AHSITHM ..o 42



AHHOTAIUA

padoueii nporpaMmmbl yueOHo# qucuuiuiuabl b1.0.19 «O01mas 3JieKTpoTeXHuKa
U YJIEKTPOHUKA /1JIsl MOAT0TOBKH 0aKaJiaBpa 1Mo HANPABJIEHHI0
23.03.03 — OkcmuryaTanusi TPAHCIOPTHO-TEXHOJIOTMYECKHUX MAIIUH U KOMILJIEK-
COB HANMPABJIEHHOCTH: TexHN4YeCKN CePBUC CTPOUTEIHbHO-T0POKHBIX MAIIIMH

Leab 0cBOCHUS TMCUUIIIIMHBI HAYYUThCS:

— O3HAaKOMUTb CTYJEHTOB METO/IaMU AHAIN3A IEKTPUYECKUX, MATHUTHBIX U 3JIEK-
TPOHHBIX LIETIEH KaK MaTeMATHUYECKUX MOJIENEH 2MEKTPOTEXHUUYECKUX OOBEKTOB C UCTIONb-
30BaHHEM MH(GOPMAIIMOHHBIX TEXHOJIOTHM, COBPEMEHHBIX HU(PPOBBIX HHCTPYMEHTOB
Kahoot, Moodle, Fotor, SimInTech;

— MPUMEHSTh COOTBETCTBYIOIIMM (DPU3UKO-MATEMaTUUYECKUH arnapaT, METO/Ibl
aHaIM3a U MOJIEJIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS
Ipy penieHuu Tpo(ecCHOHATBHBIX 3a/ad C HMCIOJIb30BaHHEM HH(GOPMAIMOHHBIX
TEXHOJOTHM, COBpeMeHHbIX LU(ppoBbIXx HHCTpyMeHTOB Kahoot, Moodle, Fotor,
SimInTech;

— MPUHHUMATh Y4acTHE B MPOEKTUPOBAHUU OOBEKTOB MPO(PECCHOHATBLHOMN Jes-
TEJILHOCTH B COOTBETCTBUM C TEXHMYECKUM 33JJaHUEM U HOPMATHUBHO-TEXHUYECKOM
JTOKyMEHTalueH, co0Ito1as pa3iuyHble TEXHUYECKUEe, SHEPTOdIP(HEKTUBHBIE U IKOJIO-
rMYecKue TpeOOBaHUSI C HCIOJIb30BaHWEM HH(OPMAIMOHHBIX TEXHOJIOTHM, COBpe-
MeHHbIX udpoBbix nHCTpyMeHTOB Kahoot, Moodle, Fotor, SimInTech;

— pa3pabaThiBaTh C TIOMOIIBID COBPEMEHHBIX NPOTPAMMHBIX MPOTYKTOB
Excel, Power Point u ocymiecTBieHnn KOMMYHHKanuu mocpeactBoM Webinar,
Zoom, Mentimeter.

MecTo AUCHUNIMHBI B Y4e0HOM IJIAHE: IHUCIMIUIMHA BKIIOUEHA B 00s13aTeNb-
HYIO 4acTh Y4eOHOTO IjlaHa 1Mo HarpaiieHnto noarotToBku 23.03.03 «Okcrnyaramus
TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIUH U KOMILIEKCOBY.

TpeGoBanus K pe3yjbTaTaM OCBOEHHUS] AUCHUILIMHBI: B Pe3yJbTaTe OCBOE-
HUSl AUCHUIUIMHBL (DOPMUPYIOTCS CIEAYIOIINE KOMMETEHINH (MHIUKATOPOB JOCTH-
»xenust komnetenuuii): OINK-1(OIIK-1.1,0I1K-1.2),YK-1 (VK-1.1, YK-1.2, YK-1.3).

KpaTtkoe coaepxxanme NUCHUIIMHBI: DJIEKTpUUYECKas 1I€Mb U €€ OCHOBHBIC
aneMeHTbl. OCHOBHBIE 3aKOHBI AJIEKTPUYECKUX Lienei. MeToibl pacuera pa3BeTBIICH-
HBIX 3JIEKTPUYECKUX Lener. JINHEHHbIE 3JIEKTPUYECKHUE LENU CUHYCOUAAIbHOIO TO-
ka. OCHOBHBIE 3JIEMEHTHI IENU CUHYCOUAAIIBHOIO TOKA. Pacyer neneil cuHycouiab-
HOTO ToKa. MHIyKTUBHO CBsi3aHHBIC 1enH. Tpexdasnapie nenu. CXemMbl COSTUHEHUS U
pacuer TpexdaszHbix I1eneid. [laccuBHBIC MBYXMOMIOCHUKUA W YETHIPEXTIOIIOCHHUKH.
OnexTpuyeckre Lenu ¢ HecunycouganbHbiMu JJ1C, HanpsokeHussMA U Tokamu. He-
JMHENHBIE JIeKTpUYecKue 1enu. MarHuTHeie nenu. TpaHchopMaTtopsl. DieKTpuye-
CKM€ MAIlIUHbI. JJIEKTPOHHbIE TPUOOPHI U YyCTPONCTBA.

OO0masi Tpy10€eMKOCTh JUCHMILUIMHBI: 2 3a4. ef1. (72 Jaca).

IIpoMeKYyTOYHBIN KOHTPOJIb: 3a4ET C OLICHKOU.



1. lleanb ocBOeHNSI AUCUUILIHHBI

[enpro ocBOCHUS TUCTUTIINHBI «OO0IIast AIEKTPOTEXHUKA M AJICKTPOHUKAY SIB-
nsieTcst (hopMHUpOBaHUE y OOYYAONIMXCS KOMIIETCHIIUNA, 0OECTIeUMBAIOIINX CIIOCO0-
HOCTb K:

— CTyJCHTAaMU yMEHHI M HABBIKOB B OOJIACTH METOJIOB aHAIM3a DJICKTPHUUC-
CKHUX, DJICKTPOHHBIX M MarHUTHBIX IEMel Kak MaTeMaTHYECKHX MOJENEH AJIeKTpO-
TEXHUUYECKUX OOBEKTOB; UCCIICOBAHHUE AICKTPOMATHUTHBIX MPOIECCOB, MPOTEKAIO-
IIMX B COBPEMEHHBIX AIEKTPOTEXHUIECKUX YCTAHOBKAX MPH Pa3IUIHBIX JHEPTeTHIe-
CKUX MpeoOpa3oBaHUsIX;

— OCBOCHHIO COBPEMEHHBIX METOJOB MOJCINPOBAHUS DJIEKTPOMArHUTHBIX
MIPOIIECCOB C UCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHI;

— OCHOBHBIX 3aKOHOB JJICKTPUUYECKUX U MAarHUTHBIX IIETICH;

— METOJlaM aHajiu3a W pacyeTa JIMHCHHBIX JJICKTPUUECKUX IIeTe B yCTaHO-
BUBIIUXCS PEKUMAX;

— METO/JaM MOJICTMPOBAHMS DJICKTPOMATHUTHBIX MPOIIECCOB C IOMOIIBIO
OBM;

— TMpUHIAIIAM PabOTHI YCTPOMCTB, CBOMCTBA M 00JIACTH MPUMEHEHHS JJICKTPO-
TEXHUYECKUX U IJICKTPOHHBIX CUCTEM;

— MOHUMAHHIO 3JIEKTPOMArHUTHBIX TPOIIECCOB M MPHUHIIMIIOB pabOThI MPeoo-
pasoBaTesiell IEKTPUUECKON SHEpPruy B MallMHAX M anraparax, MPUMEHSEMBIX B
OILEMHO-TPAHCIIOPTHBIX YCTPONCTBAX, aBTOTPAKTOPHOW TEXHHUKE, arpoOH3HEce,
IKCIUTyaTaIlii U peMOHTe TexHudeckux cpencts AIIK;

— TOTOBHOCTH K MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON TPOdHEeCCHOHATLHOM JTe-
STEILHOCTH C WCIOJIb30BAaHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEACTB MOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJOTUYECKON JTOKYMEHTAINH, WHOOPMAITMOHHBIX TEXHOJIOTHH,
coBpeMeHHBIX 1uppoBeIXx HHCTpYMeHTOB Kahoot, Moodle, Fotor, SimInTech, B Tom
qrciie 00paboTKU M MHTEpIpeTanud HHQOpMAIMKH C TTOMOIIBI0 COBPEMEHHBIX MPO-
rpaMMHBIX TIpoaykToB Excel, Power Point m ocymiecTBieHHH KOMMYHUKAIUU TO-
cpeactsoM Webinar, Zoom, Mentimeter.

2. MecTO IMCHUILVIMHBI B y4e0HOM Ipouecce

Hucrummaa «OO01mas 3JIeKTPOTEXHUKA W AJIEKTPOHUKA» BKIIOUEHA B TEpe-
yeHb ®I'OCBO B obs3aTenpHOM yacTu b1.0.19. ucrunnmaa «O011ast 3aeKTpoTex-
HUKa U 3JEKTPOHUKa» peanusyercs B coorBeTcTBUU ¢ TpeboBanusimu OI'OC BO u
YuebHoro miana mno HanparieHuto 23.03.03 — Dkcruryaramusi TpaHCIOPTHO-
TEXHOJIOTMYECKUX MallluH U KOMIUIEKCOB. CorjlacHO yyeOHOMY IUIaHy M3y4aeTcsl Ha
TPETHEM CEMECTPE.

LIpedwecmeayrouwumu ducyuniunamu SBISOTCS Kypchl: Matemaruka (1 xypc, 1
ceMecTp, 2 Kypc, 3 cemectp), ®usuka (1 kypc, 2 cemectp, 2 Kype, 3 cemectp), UH-
dbopmatuka u 1udposeie TexHosoruu (1 kype, 1 cemectp).

Conymcmeyowumy _oucyuniunamy SIBISIOTCA Kypcbl: TeopeTrnyeckas Mexa-
HuKa (2 kypc, 3 cemectp), ConporuBienue matepuanoB (2 kypc, 3 cemectp), ['ua-
paBiIMKa U THAPONHEBMONPUBOL (2 Kypc, 3 cemecTp).




Hucrummaa «OO01mas 37IeKTPOTEXHUKA U AJICKTPOHHUKAY SIBISIETCS OCHOBOTIO-
Jararomniei Ay u3ydyeHus CIeayIoNMX TUCUUIUTMH: Teopus MeXxaHU3MOB U MalllvH (2
Kypc, 4 cemectp), JleTaiu MalvH U OCHOBBI KOHCTpyupoBaHus (2 Kypc, 4 cemectp),
OnekTpoHuka (2 Kypc, 4 ceMmecTp), DJEKTPOTEXHHMKAa W AJIEKTPOoOOpYyI0BaHUE
TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlIMH U KOMILIEKCOB (2 Kypc, 4 cemecTp).

Oco0eHHOCThIO AUCHUIUTMHBI «O0111ast 2IEKTPOTEXHUKA U SJIEKTPOHUKAY» SBIISI-
€TCsl TO, YTO CPOPMUPOBAHHBIE KOMIIETEHIIUN Yy 00YUAIOIIUXCs Ha MPEIIECTBYOIINX
Kypcax BIHUSIOT HA OCBOCHHUE KOMITETCHIININ 00yJaIOIUMUCS IO TAHHOM TUCIIUTIIINHE.

Pabouast mporpamma muctuminHbl «OO0Mast AMEKTPOTEXHUKA U SJIEKTPOHUKA»
JUTSI THBAJTUIOB | JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbs pa3pabaThIBaeT-
Csl MHANBUIYABHO C YY€TOM OCOOEHHOCTEH MCUXO0(U3NIECKOTO PAa3BUTHUS, MHINBH-
JyaJTbHBIX BO3MOYKHOCTEH U COCTOSIHUS 3JI0POBBSI TAKUX O0YJAFOIITIXCS.

3. IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUMILINHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00pa30BaTeJIbHOI NMPo-
rpaMMbl

W3ydyenne naHHOW y4yeOHON IUCHMIUIMHBI HAMPABICHO Ha (POPMHUpPOBAHHUE Y

00y4aromuxcsi KOMIIETEHIIUH, B TOM 4YKcie HU(POBBIX, MPEACTABICHHBIX B TaOIHIIE
1.



TpeGoBanus K pe3yJibTaTaAM OCBOCHHS Y4eOHOH JUCIUNIMHBI

Tabmuma 1

e Kon Conep:xkanue HNuaukaropsbl B pe3yabrare nydyeHusi y4eOHOM TMCHUIIMHBI 00y4Yaronmuecs JT0JKHbI:
~ | KoMIIe- KOMIIeTeHIIMA KOMIIETEHII NI
n/n . 3HaTh yMeTh BJIA/IETh
TEeHIUH (MM e€ 9acTn)

1. |VK-1 ciocoben  ocymecTs- | YK-1.1 BrimonHseT |- MeTofbl, MPUEMBI, CPENCTBA |- CTABUTH LIEJb U ONpe- |- HAaBBIKAMH PAaOOTHI C
JATh TIOUCK, KPUTHYE- |[IOMCK  HEO0OXOIMMOM | moyuyeHus: MH(OpMaluu, Me-|IeNaTh BHIOOp MmyTeil e€ | ICTOUHUKaMu  UH(Op-
CKUU aHalW3 W CHHTE3|MHpOpMaIuu, €€ KpH-|TOABl U MPUEMBI CUCTEMATH3a- | JIOCTI)KCHUS, MPHUME- | MalluH, CIIOCOOHOCTHIO
uH(popMaluy, TpUMe-|TUYECKHM aHanu3 U |[uu WHGOpPMallMU, OCHOBHBIE|HAThH MOJTYYEHHBIE 3HA- | CHCTEMaTH3UPOBATh

HATH CUCTEMHBIN ITOJI-
X0 JUISl pElIeHUs To-
CTaBJIEHHEBIX 33724

00001IaeT pe3ynbTaThl
aHaIu3a JUId pPELICHUs
IIOCTaBJIICHHOM 3aJa4yu
C TPUMEHEHUEM CO-
BPEMEHHBIX ITU(PPOBBIX
TEXHOJIOTHUII U UHCTPY-
MEHTOB

METOABl M TPHEMbI aHaIHM3a
npoOJjieM TpHU PEIICHUH TPO-
(deccHoHaNnBHBIX 3a7ad C HX
NPUMEHEHHEM C  TOMOIIBIO
COBPEMEHHBIX MPOTPAMMHBIX
npoayktoB (Mathcad, Matlab,
MS Office: Word, Excel,
Power Point) u npu pemenuun
npodeccHoHabHBIX 33a7a4 B
y4€OHO-METOIMYECKUM  TIOp-

Tanie PI'AY-MCXA wumenu
K.A. Tumupsizena LMS
«Moodley

HUA JJIs1 ONIPCACIICHUA,
dbopMyITUpOBaHHS "
pelicHrd TCIUIOTCXHU-
YEeCKHX 3a7a4 M WHTEp-

nperaiu  “H(popMa-
U MPOrpaMMHBIE
IPOAYKTHI Excel,
Word, Power Point,
Zoom, butpuxc24,
Skype

3HAHUS, HaBBIKAMU Ca-
MOCTOSITEIbBHOW ~ pabo-
TBl IO CaMo00pazoBa-
HUIO ¥ TOBBIIICHUIO
npogecCuoHaIbHOTO
MacTepcTBa €  TIOMO-
IIBIO COBPEMEHHBIX
IPOTPaAMMHBIX npo-
TYKTOB (Mathcad,
Matlab, MS Office:
Word, Excel, Power
Point)

VK-1.2 Haxomutr u
KPUTHYECKH aHAJIU3H-
pyet nHpopMaIuio,
HE00XO0IUMYIO TSt
pelIeHus  IOCTaBJICH-
HOU 3a7a4u

- METOAWKH TIOMCKa, cOopa u
0o0paboTkn uHpOpMaLUU B
chepe npodeCCuOHATBHOM
JCSITEIBbHOCTH ¥ TIPUEMbI aHa-
nu3a mpoOJeM TMpHU pelieHUur
npodeccHoHANBHBIX 3a7a4 ¢
UX TMPUMEHEHUEM C ITOMOIIBIO
COBPEMEHHBIX MPOTPAMMHBIX
npoayktoB (Mathcad, Matlab,
MS Office: Word, Excel,
Power Point) u npu pemenun
npodeccHOHANBHBIX 33a7a4 B

- IPUMEHSTh METOAUKH
noucka, cbopa u obpa-
00TKM  WMH(pOpPMALIUH
IPUMCHSATh  IOJyYCH-
HbIC 3HAHUA JUJISL OTIpe-
neneHusi, (Gopmynupo-
BaHUS M PEIICHUS Tel-
JOTEXHUYECKUX 3a]ad
U HMHTEpPIpETali WH-
dopmanu mporpamm-
Hble TIPOoayKThl Excel,
Word, Power Point,

- MeToJaMHu TIOHWCKa,
cobopa u 00pabOTKH,
KPUTHUYECKOTO aHaJIM3a
U CcHHTe3a uH(popMa-
OUM W TIOBBIIICHUIO
npogecCuoHaIbHOTO

MacTepcTBa C IOMO-
IIBIO COBPEMEHHBIX
NPOTPaMMHBIX  TIpO-
TYKTOB (Mathcad,
Matlab, MS Office:
Word, Excel, Power
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Ne Kon Conep:xkanue Nuaukaropsl B pe3yabrare n3ydyeHusi y4eOHOM IMCHUIIMHBI 00y4Yaronmuecs T0JIKHbI:
y4eOHO-METOIUYECKUM  TOp-|Zoom, Burpuxc24, | Point)
tane PIAY-MCXA wumenu |Skype
K.A. Tumupsizesa  LMS
«Moodle»
VYK-1.3 PaccMmaTpuBaer |- axkTyalbHbIE POCCHUICKHE M |- OCYLIECTBIATH KpH-|- METOJUKONH CHCTEM-
BO3MOXXHBIEC BAapUaHTHI |3apyOEeKHbIE HMCTOYHMKM ¥ |THYECKHI aHaiu3 M |HOro MOAXO0Aa IS pe-
pelieHus 3ajadu, ole- |IpUEeMbl aHaju3a MpoOJieM |CHHTe3 HMH(OPMAIUH, | IIEHUS MOCTaBICHHBIX
HUBas MX JOCTOMHCTBA |MpPU pPELIEHUH MPO¢eccHo-|MOTYyYeHHOM U3 pa3HbIX [3a7ad U MOBBILICHUIO
¥ HEJJOCTaTKH HQJIBHBIX 33/1a4 C UX IpPHUMe-|UCTOYHUKOB  MpUMe- | Ppo(hecCHOHAIBHOTO
HEHUEM C IIOMOIIBI0 COBpE- |HATH MOJyYEHHBIE 3HA-|MacTepcTBa C IOMO-
MEHHBIX TPOTPAMMHBIX MpO-|HHS ISl ONpPEIEeNCHHS, | IbI0 COBPEMEHHBIX
nyktoB (Mathcad, Matlab, MS | bopmynupoBanus 1 | IPOTPaMMHBIX po-
Office: Word, Excel, Power|pemieHus TemIOTeXHU-|TYKTOB (Mathcad,
Point) m mpu pemenun npo-|deckux 3amad W uHTEp-|Matlab, MS  Office:
¢deccuonanbHbIX  3amau  B|mperaumun  uHopma-| Word, Excel, Power
y4eOHO-METOAMYECKUM  TIOP- | [TUH nporpammusie | Point)
tane PIAY-MCXA wuMeHH |IPOAYKTHI Excel,
K.A. Tumupsizera LMS |Word, Power Point,
«Moodley» Zoom, butpuxc24,
Skype
2. | OIIK-1 |cmocoben pemars Tu-|OIIK-1.1 Hcnoap3yer |- OCHOBHBIE 3aKOHBI TEPMOJHU- |- UCIIONb30BATh OCHOB-|- HaBbIKAMHM  HCIIOJb-
MOBBIE 3aJaud  IPO- | OCHOBHBIE 3aKOHBI | HAMUKHM M TEIUIOOOMEHa C HX |Hble 3aKOHBI TEPMOJIU-|30BaHUS OCHOBHBIX 3a-
(beccuoHambHON  J1esi- | €CTECTBEHHOHAYYHBIX |[IPUMEHEHHEM C TIOMOIIbIO |[HAMHUKH M TEIJIOMAac- | KOHOB TEPMOIAMHAMUKU

TEILHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3a-
KOHOB MaTeMaTude-
CKUX M €CTECTBEHHBIX
HAayK C MPUMEHEHUEM
MH(pOPMAIIMOHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTHH

TVCIUTUTMH IS peliie-
HUSA CTAHOAPTHBIX 3a-
Jlad B COOTBETCTBHH C
HATIPaBIEHHOCTHIO
npodeCcCHOHATbHON
ACATCIIbHOCTU

COBPEMEHHBIX ITPOTPAMMHBIX
npoayktoB (Mathcad, Matlab,
MS Office: Word, Excel,
Power Point) u npu perienuu
npoeCCHOHANBHBIX 337ad B
yu4eOHO-METOIMYECKUM  TI0p-

tane PIAY-MCXA wumeHn
K.A. Tumupszesa  LMS
«Moodley;

- BO3MOXHOCTM MHTepHeT-

cooOMEHa B pacuerax u
UHTEpPIPETAllMA ~ WH-
dbopmanu  MporpamMm-
Hble TponyKThl Excel,

Word, Power Point,
Zoom, butpuxc24,
Skype;

- IPUMEHSTH ISl YCKO-

peHus Tmpoiiecca rmepe-
nadu, 0OpabOTKU W WH-

1 TEIIoMaccooOMeHa B
npoecCHOHATBLHOM
JEATEILHOCTH C  IIO-
MOIIIFI0 COBPEMEHHBIX
MPOTPaMMHBIX po-
TYKTOB (Mathcad,
Matlab, MS Office:
Word, Excel, Power
Point);

- HaBBIKAMH BU3YyaJIH-




Kon

Conep:kanue

Nuaukaropsl B pe3yabrare n3ydyeHusi y4eOHOM IMCHUIIMHBI 00y4Yaronmuecs T0JIKHbI:

pPECYpCOB U MPOTPAMMHBIX | TepIpeTanud  WHGOP- |3alUKi JaHHBIX C TPH-
NPOAYKTOB  MPU  PEIICHWU |[MALlUM T[POTPAMMHBIE | MEHEHHUEM COBPEMEH-
npodecCHOHANBHBIX 33aa4  C | IPOJYKTHI Excel, | HBIX MPOTPaMMHBIX
MMOMOIIIBIO COBpeMEHHBIX Mpo-| Word, Power Point nponyktoB (Mathcad,
IPaMMHBIX MIPOAYKTOB Matlab, MS Office:
(Mathcad, Matlab, MS Office: Word, Excel, Power
Word, Excel, Power Point) u Point)
nmpu  pemieHnr  npodeccruo-
HaIBHBIX 33a7a4 B y4eOHO-
METOINYECKUM noprase
PTAYV-MCXA wumenn KA.
Tumupsizera LMS «Moodley

OIIK-1.2 Hcnonb3yer | OCHOBBI npeoOpa3oBaHus |- METOJbl  PEIICHHS |- HaBBIKAMU IPOEKTH-

3HAHWSA OCHOBHBIX 3a-
KOHOB  MaremaTHhye-
CKUX M €CTECTBEHHBIX
HayK JJs  peUIeHHS
CTaHAApPTHBIX 3a]a4 B
arpoMHXeHepUn C
IPUMEHEHHEM COBpe-
MEHHBIX U POBBIX
TEXHOJIOTHUII U UHCTPY-
MEHTOB

SHEPTUH, TEPMOJAMHAMUYECKUX
MPOLECCOB U IIUKJIOB, CBOMCTB
paboumx Te, UCIOJIb3YEMBIX B
CEJIbCKOXO35MCTBEHHOM  IIPO-

U3BOJICTBE C X MPUMEHEHHEM
C TOMOIIBIO COBPEMEHHBIX
MIPOrPaMMHBIX MPOJYKTOB

(Mathcad, Matlab, MS Office:
Word, Excel, Power Point) u
IpU  pelIeHuu mnpodeccHo-
HaJbHBIX 33Jlad B Y4eOHO-
METOIUYECKUM ropTase
PTAY-MCXA wumenun K.A.
TumupszeBa LMS «Moodle»

CTaHJIAPTHBIX 3a7a4 B
arpOMHXXEHEPUU U HH-

Tepnperanuu  uH)Op-
Maluy [POrpaMMHBIE
MIPOJTYKTHI Excel,
Word, Power Point,
Zoom, butpukc24,
Skype;

OPUMEHSTh UL YCKO-

peHus mpoiiecca mepe-
na4qu, 00OpabOTKU U WH-

TeprpeTraun  uHpOp-
Maluy  MPOTPaMMHBIE
IPOAYKTHI Excel,

Word, Power Point

POBaHMS TEXHOJIOTHYE-
CKHX TIPOIIECCOB C pac-
4eTOM HE00XOIUMOTO
KOJIMYECTBA TEIUIOTHI C
MIOMOIIBI0  COBPEMECH-
HBIX MIPOrPaMMHBIX
nponyktoB (Mathcad,
Matlab, MS Office:
Word, Excel, Power
Point);

- HaBBIKAMH BH3YaJIH-
3alMd JTAHHBIX C TpH-
MEHEHHEM COBPEMCH-
HBIX MIPOrPaMMHBIX
nponyktoB (Mathcad,
Matlab, MS Office:
Word, Excel, Power
Point)




4.CTpyKTYypa U coiep:KaHue TN CHUNINHBI

4.1 Pacnipeesienne TPyA0EMKOCTH IMCHUIIMHBI 10 BUIaM padoT

OO6mast Tpy10EMKOCTh TUCIUILIMHEI COCTaBiseT 23a4.e/. (72 Jaca), ux pac-
npejeseHne Mo BuaaM padoT B 3-OM CEMECTpe NMPEACTaBICHO B Ta0IHIIE 2.

Tabmuma 2

PacnpenesieHue TPyA0EMKOCTH JIMCUMILIMHBI IO BUAAM padoT

Buna yueOHoii padoThI

TpynoémkocTh, 4ac

cemectTp Ne 3

OO01mast Tpy10€MKOCTb TUCIUILIMHBI 10 Y4eOHOMY IIJIaHY 72
1. KontakTHas padora: 50,35
AynuTopHasi padora, B T.4. 50,35
aexyuu (J1) 16
nabopamopvie pabomuwl (JIP) 34
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,35
2. CamocrositesabHast padora (CPC) 21,65
Koumponvnas paboma (noocomosxa) 10
camocmosmenvHoe usyyeHue pazoenos, camonoo2omoska (npo-

pabomka u nogmopeHue N1eKYUoHH020 MAmepudald u mamepuaia 2.65
VUEOHUKOB U YUeOHbIX NoCcoOUll, N0020MOBKA K 1a00pamopHbim

3AHAMUSAM,)

Iloozomoska k 3auemy ¢ oyenkol 9

By npome:xyTo4HOro KOHTPOIIs

3aveT ¢ OLEHKOM

4.2 Coaep:xaHue QUCHUIINHBI

TaOmuma 3
TemaTn4yeckuii NUIaH y4eOHOM TMCIUTIIHHBI
HanmeHoBaHMe pa3jeioB U TeM Beero AynuTopHas padora BueayautopHn
AUCHMIUINH (YKPYITHEHO) JI mnm3 | JIp KPII |as pa6ora CP

Pa3nen 1. DaekTpuyeckue nenu 17 6 10 1
Paznen 2. MaruuTHble menv M 3J1€KTPO- 17 4 12 1
MArHUTHbIE YCTPOHCTBA
Pasznea 3. duekTpoHuka 18,65 | 6 12 0,65
Koumponvnas paboma (noocomosxa) 10 10
Konmaxmnas paboma na | 0,35 0,35
npomesicymourom koumpone (KPA)
Iloocomoska Kk 3auemy ¢ OyeHKou 9 9
HToro nmo jucuuiInue 72 16 - 34 0,35 21,65

Paznea 1. DaekTpudeckue nenu

BBenenue. Onpenenenne dMeKTPOTEXHUKN Kak Hayku. OCOOCHHOCTH DJIEK-
TpUYEeCKOW dHepruu. VIcTopusi CTaHOBIICHUS! U PA3BUTHUS AIEKTPOTEXHUKHU U DJIEK-
TPOHMKHU. BKJIag 0TeueCTBEHHBIX YUEHBIX B PA3BUTUE JIEKTPOTEXHUKH U JIEKTPO-
HUKHU. POJb 3JIEKTPOTEXHUKU W AJIEKTPOHUKH B arpONpPOMBIILIEHHOM POU3BO/I-

CTBC.
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Tema 1. DnekTpruyeckue Lenu MOCTOSIHHOTO TOKa

OCHOBHBIE TIOHATHUS U ONPENEICHUS. DIEMEHTBI JIEKTPUYECKOM LIENH U €€
tonosiorust. Kiaccudukanusa ueneir. CxeMbl 3aMelIeHUs] UCTOYHUKOB SHEPTHH U
UX B3auUMHbIe TpeoOpazoBanus. 3akoHbl OMa u Kupxroda. MomHocTs 1nenu mno-
CTOSIHHOT'O TOKa. banaHc MOIIHOCTEN.

Metonbl aHanu3a JIMHEWHBIX LENEH MOCTOSTHHOIO TOKA.

CTpykTypHBIE NpeoOpa3oBaHUsl CXEM 3aMelleHus IHeneil (mocienoBaTelb-
HOE, apajielIbHOe, CMEIIAHHOE, 3BE3/a-TPEYroJIbHUK, TPEYTroJdbHHUK-3Be3/1a). Co-
CTaBJIeHHE W peuieHne ypaBHeHud Kupxroda. Meton KOHTypHBIX TOKOB. Meron
y3JIOBBIX HanpsbkeHun. [loTeHunanpHas nuarpamma.

JIBYXIIOJIFOCHUKHU U YETBHIPEXTIONIOCHUKH. Y PABHEHUS U CXEMBbI 3AMELICHMUS.

XapaKTEPUCTUKNA HEJTUHEWHBIX 3JIEMEHTOB. Pacu€T HEIMHENHBIX LIENEH MOo-
CTOSIHHOTO TOKa.

Tema 2. DnexkTpuyuecKkue Uenu CHHYCOUIAIbHOTO TOKa

[Tonyuenne cunycoumanbHou snekTpoaBwkymied cuiabl (JC). OcHOBHBIE
napameTpbl CHHYCOMIANbHBIX QYHKIMNA BpeMeHH. CriocoObl IPeICTaBICHUs CUHY-
connanbHbiX DJ[C, HANIPSXKEHU U TOKOB.

CpenHee M JEWCTBYIOLIEE 3HAYEHUE CUHYCOMIAIBHBIX BENUYMH. MeTon
pacuéra C KCIOJb30BaHUEM BEKTOPHBIX AHArpaMM. AHaN3 AJEKTPUUECKUX MPO-
LIECCOB B LIEMSAX C PE3UCTUBHBIM, UHAYKTUBHBIM U EMKOCTHBIM 3JIEMEHTAMU C TO-
MOIIBK0 BEKTOPHBIX AUAarpaMM M KOMIUIEKCHBIX yncell. PE30HAHCHI B LEMsIX CUHY-
COMJAIBHOTO TOKA. TPEyroJpHHUKM CONPOTHBICHUNM W IPOBOAUMOCTEH ILEIIH.
MomHOoCTH 1IeNr CHHYCOUIATBLHOTO ToKa. KoaddUImeHT MOIHOCTH TIeTIH.

DIEKTPUYECKUE 1I€NHU C B3aUMHOW MHTYKTUBHOCTBIO.

OcHoBHbIE CBEJIEHUS O LEMSIX HECUHYCOUIAIbHOTO TOKA.

Tema 3. Tpéxdasublie nenu

[Tonyuenne cuctembl Tpéxdazubix IJIC. Crnocobsl coequnenust paz TpEX-
(ba3HBIX UCTOYHUKOB U MPUEMHHUKOB JJIEKTpUUYECKON 3Hepruu. Pacuér ¢asHbix u
JUHEWHBIX HaIpPsHKEHUM M TOKOB TpéxdasHbix 1ernei. Pacuér moiHocTel Tpéx-
(da3HBIX LIETEeH.

TpéxmpoBoiHbIE U YETHIPEXTPOBOHBIE CXEMbI COeqUHEHUs (a3 UCTOYHU-
KoB. CxeMbl coeluHeHUs! a3 MPUEMHUKOB SHEPTHUH.

MormHocTu TpéxdazHoit 1enu. PacuéT cUMMETpUYHBIX PEXKUMOB TpEXdas-
HBIX LETIEH.

Pasznen 2. MarHuTHBIE HeNH U 3JIEKTPOMATHUTHbIE YCTPOiiCTBa

Tema 4. MarautHbie 11ETIU

OCHOBHBIE MarHUTHBIC BEITMYMHBI U CBOWCTBA (DEPPOMATHUTHBIX MaTepHa-
JIOB.

OcHOBHbBIE 3aKOHBI MAarHUTHBIX Lienieil. MeToIbl pacuéTa MarHUTHBIX Ienen
IIPU TOCTOSTHHOM MarHUTOABUKYLIEH CHUJIE.

Tema 5. TpancdopmaTopbl

VY cTpolCTBO M MPUHIMI AeUCTBUS 0J1HO(Aa3HOTO TpaHchopmaTopa.

AHanu3 3JeKTPOMarHUTHBIX MpolieccoB B TpaHchopmaTtope. Cxema 3ame-
HICHUSIM ypaBHEHUS TpaHcPopMaTopa. XapaKTepUCTUKHU U MapaMeTpsl TpaHchop-
Maropa.
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ABTtoTpanchopmaropsl. M3mepurensHsie Tpancopmatopsl. CBapouHbie
tpancopmartopsl. Tpéxdazubie TpancHopMaTopsl.

Tema 6. DnekTprUUeCcKre MAIIMHBI

Maimunsl noctosiHHoro Toka (MIIT). YcTpoiicTBO M IpUHIUIT JEUCTBUS
MIIT.Cxembl Bo30yxaeuust MIIT. Pa6ora MIIT B pexkxume reHeparopa v JIBUTa-
Tens. ODkcruryatauroHHble Xxapaktepuctuku MIIT. CpaBHutenbHble XapakTepu-
CcTUKH U obsactu npumeHeHus MIIT.

CraptepHble MaIIIUHBI.

Acunxponsble asuratenu (A/). YcTpoicTBO M NpUHLMN JEUCTBUS TPEX-
daznoro AJl. Mexanunueckue u paboune xapaktepuctuku AJl. Cxembl BKIIIOUEHUS
aCMHXPOHHBIX ABurarenei. Ilyck u perynuposanue ckopoctu A/l

Cunxponnbsie MamuHbl (CM). YcTpoiictBo u npuniun aeiicteus CM. Pa6o-
ta CM B pexuMe reHeparopa U JBUTaTENs.

Tpéxdazupie 1 MHOTO(DA3HBIE CUHXPOHHBIE T€HEPATOPbI, IPUMEHSEMbIE B
aBTOMOOUJISIX M TPAKTOPaX.

Paznen 3. DiaekTpoHuka

Tema 7. DneKTpOHHBIE TPUOOPHI

du3nyeckre 0OCHOBbBI padOThI MOJIYIPOBOJHUKOBBIX MPUOOPOB.

[TonynpOBOIHUKOBBIE TUOIBI.

HcTouyHrKM BTOPUYHOTO 3JIeKTponuTaHusa. OJHONONYIEpUOAHASA U JBYXIIO-
JaynepuoaHas oAHOo(pazHas U MHOro(a3zHas CXEMbl BBHINPSAMIICHUS. Y TpaBIsSEeMbIi
UCTOYHUK HanpspkeHus. CriaxuBaioniie GuibTpol.

Tpauzucrops! (bunomnsipusie U mosieBbie). Cxembl BKIIOUEHUsA. BompTammnep-
HbIE XapaKTEPUCTUKH.

HHTerpanbHble MUKPOCXEMBI.

Tema 8. DieKTpOHHBIE YCTPOUCTBA

VYceunurenu saeKTpudeckux curuanoB. Kiaccudukaius 1 XapakTepUCTUKH.

YacToTHbIE XapaKTepUCTUKH ycuiauTeneid. OOpaTHbIe CBSI3U B YCHIIMTEISAX

Omnepannonnsie yecunuteau. Cxempl. O01aCTh TPUMEHEHUS.

NmnynscHble yeTpoiicTBa. @opmupoBarenu uMnyJibcoB. Kimtoun. Tpurrepsi.
['enepaTtopsl.

Jlornueckue u uudpoBsie yctpoiictBa. Jlormyeckue snemeHtsl. Kiouwm.
Tpurrepsi.

[Hudpossie ycrpoiictBa. OCHOBHBIE JOTHUECKHUE OMEpPAllMU U CIOCOOBI MX
anmapaTHoi peanu3anuu. L{udpo-ananorossie u aHanoro-ugpoBeie Mpeodpaszo-
BaTEJIN.
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4.3 Jlekunu/n1adopaTopHbie 3aHATHS

Tabnuma 4
Coaep:xaHue JIeKIMii/1a00pATOPHBIX pad0T U KOHTPOJIbHbIEC MEPONIPUATHS
®opmupyembie Koa-
Ne | HazBanue pa3zne- Ne 1 Ha3BaHuUe JeKIui/ KOMIIeTeHIIUH Lo BO
n/n Jia, TeMbI JIa0OpATOPHBIX 3aHATHI KOHTPOJIBHOTO |,
MeponpusTHS |
l. Pa3nea 1. DiekTpuyeckue nenu 16
Tema 1. Diex- | Jekmus Ne 1 VK-1 (YK-1.1, Webinar, 2
Tpudeckue 1enu | OcHOBHBIE 3aKOHBI M MeToabl | YK-1.2, YK-1.3), Zoom,
IIOCTOSIHHOT'O TOKa | pacuéra DJJIEKTPUYECKUX Lie- OIIK-1(OIIK- Moodle
el MMOCTOSTHHOTO TOKa 1.1,0I1K-1.2)
JlaGopaTopnas padora Ne 1 YK-1 (YK-1.1, 3amura nabo- 2
UccnenoBanue menu mocto- | YK-1.2, YK-1.3), | paropnoii pa-
STHHOT'O TOKa OIIK-1(OIIK- 60ThI Ne 1
1.1,01IK-1.2) COUNT.EXE
Tema 2. Diex- | Jlekmus Ne 2 VK-1 (YK-1.1, Webinar, 2
Tpudyeckue uenu | Jlunerneie menu cunycom- | YK-1.2, YK-1.3), Zoom,
CUHYCOMJAJIBHOIO | JAJIbHOTO TOKA OIIK-1(OIIK- Moodle
TOKa 1.1,01IK-1.2)
JlabopaTopnast paGora Ne 2 VYK-1 (YK-1.1, 3amura nabo- 2
UccnenoBanue axtuHoro u | YK-1.2, YK-1.3), | paropHnoii pa-
PEaKTUBHBIX 3JIEMEHTOB LIEMU OIIK-1(OIIK- 60ThI No 2
CHHYCOUJAJIBLHOIO TOKA 1.1,0I1K-1.2) COUNT.EXE
Jlexus Ne 3 VK-1 (YK-1.1, Webinar, 1
AxTuBHOe, peakTrBHOE M ToiHoe | YK-1.2, YK-1.3), Zoom,
CONpOTHBIICHMST  Lenu.  Pe3o- OIIK-1(OIIK- Moodle
HAHCHBIC SIBJICHUS 1.1,0I1K-1.2)
JlabopaTopnast paGora Ne 3 YK-1 (YK-1.1, 3amura nabo- 2
UccnenoBanue nenu cunyco- | YK-1.2, YK-1.3), | paropnoii pa-
UIAILHOIO TOKA OIIK-1(OIIK- 00TBI Ne 3
1.1,01IK-1.2) COUNT.EXE
Tema 3. Tpéx- | Jexuus Ne 4 VK-1 (YK-1.1, Webinar, 1
(hazHbIC LIETIH Tpéxdazubie nenu YK-1.2, YK-1.3), Zoom,
OTIK-1(OTIK- Moodle
1.1,01IK-1.2)
JlabopaTopHasi padora Ne 4 YK-1 (YK-1.1, 3ammra nado- 4
UccnenoBanne Tpéxdasubix | YK-1.2, YK-1.3), | patopHoii pa-
enen OIIK-1(OIIK- 0oT1hI Ne 4
1.1,0T1K-1.2) COUNT.EXE
2. Paznen 2. MarauTHbIe HeN¥ ¥ 3J1eKTPOMATHUTHBIE YCTPOHCTBA 16
Tema 4. Maruur- | Jlekmus Ne 5 VK-1 (YK-1.1, Webinar, 4
HEIE LIEH Marnutapie menn u anektpo- | YK-1.2, YK-1.3), Zoom,
MarHUTHbIE YCTPONCTBA. OIIK-1(OIIK- Moodle
Tpanchopmaropsl. MammHb 1.1,0I1K-1.2)
MIOCTOSIHHOTO TOKa. ACHH-
XpOHHBIE U CUHXPOHHbBIE Ma-
IITIHBI
Tema S. Tpanc- | Jlaboparopnas padora Ne 5 VK-1 (VK-1.1, 3amura 1abo- 12
(dbopmartopsl UccnenoBanune omnodasznoro | YK-1.2, YK-1.3), | patopHoii pa-
TpanchopmaTopa OIIK-1(OIIK- 60T1bI Ne 5
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dopmMupyemblie Koua-
Ne | Ha3panme pa3ne- Ne u Ha3BaHHe JeKIUH/ KOMITeTEHIIUH Bux BO
n/n Jia, TeMbI JIa0OpATOPHBIX 3aHATHI KOHTPOJBLHOTO | .,
meponpusTHs |
1.1,0IIK-1.2) COUNT.EXE
3. Pa3nen 3. DaekTpoHuka 18
Tema 6. DOinek- | Jlekuusa Ne 6 YK-1 (YK-1.1, Webinar, 2
TPpUYECKHUE MalIM- | DieMeHTHass 0a3za snektpo- | YK-1.2, YK-1.3), Zoom,
HEBI HuKkd. JlMoapl, cTaOMIUTpO- OIIK-1(OIIK- Moodle
Hbl, TUPUCTOPBI, TPAH3UCTO- 1.1,0I1K-1.2)
pBI
Tema 7. Drex- | Jlekuus No 7 VK-1 (YK-1.1, Webinar, 2
TpoHHBIe Tpubo- | Bempsmuremn.  CrnaxuBaio- | YK-1.2, VK-1.3), Zoom,
pHI e (pUITbTpeI OIIK-1(OIIK- Moodle
1.1,0IIK-1.2)
JlabopaTopnas pa6ora Ne 6 VYK-1 (VK-1.1, 3amuTa n1abo- 4
Uccnenoanme crabunmmszato- | YK-1.2, VK-1.3), | paropHnoii pa-
POB HANPSIKEHUS OIIK-1(OIIK- 60T1HI Ne 6
1.1,0I1K-1.2) COUNT.EXE
Tema 8. Dnek- | Jeknus Ne 8 VYK-1 (YK-1.1, Webinar, 4
TPOHHBIE YCTpou- | Ycwmmrenn, ymMHOXuTenmu, re- | YK-1.2, YK-1.3), Zoom,
CTBa HEpaTopbl OIIK-1(OIIK- Moodle
1.1,01IK-1.2)
JlabopaTopHasi paGora Ne 7 VYK-1 (YK-1.1, 3amura nabo- 2
UccnenoBanue Bempsamute- | YK-1.2, YK-1.3), | paropHnoii pa-
nei u GUIBTPOB OIIK-1(OIIK- 60TBI Ne 7
1.1,01IK-1.2) COUNT.EXE
JlabopaTopHasi paGora Ne 8 YK-1 (YK-1.1, 3amura nabo- 4
UccnenoBanue Tpansucrop- | YK-1.2, YK-1.3), | paropnoii pa-
HOT'O YCUJIMTENS OIIK-1(OIIK- 60THI Ne 8
1.1,01IK-1.2) COUNT.EXE
4.4 CamocTosiTe/IbHOE M3YYEeHHE Pa3/1esiOB JUCHUIIIMHBI
Tabmura 5
Hepequb BOIIPOCOB /IJIA CAMOCTOATEC/IBHOTI0 H3YYCHUA TUCHUIIJIHHBI
Ne B o T Ilepeyens paccMaTpuBaeMbIX BOIPOCOB sl
.1 CAMOCTOSITEJILHOT0 M3YUYeHH S

Pazjnen 1. DuekTpuyeckne nenu

Tema 1. OcHOBHBIE 3aKOHBI 1 METOEI
pacu€ra JJIEKTPUYECKUX Lener I10-
CTOSSHHOT'O TOKa

BHemnue XapakTepuUCTUKU HCTOYHHKOB 3JIEKTpHUYe-
ckoii sueprum (YK-1 (VK-1.1, VK-1.2, VYK-1.3),
OIIK-1(OIIK-1.1,0I1K-1.2))

IaIBLHOTO TOKA

Tema 2. JluneliHble LENU CHUHYCOU-

Pacuer skBuBanenTHBIX comporuBieHuit (YK-1 (VK-
1.1, YK-1.2, YK-1.3), OIIK-1(OIIK-1.1,0I1K-1.2))

SIBJICHUSA

Tema 3. AKTHMBHOE, PEaKTUBHOE U MOJI-
HOE CONpPOTUBNICHUS Liemu. Pe30HaHCHbIE

Pe3onancer B konebarenbHBIX KOHTYpax. [Ipeodpazo-
BAHME LEMH C IOCJIEIOBATEIbHBIM U NapAJJIEIbHBIM
coenunennem R-L-C (YK-1 (YVK-1.1, YK-1.2, VK-
1.3), OIIK-1(OIIK-1.1,0IIK-1.2))

Tema 4. Tpéxdazubie nenu

Pacuer u ananu3 aBapHiHBIX PEXKHUMOB PaOOTHI TPEX-
(da3HpIX 1enei. MeToasl U3MEPEeHHsI aKTUBHOM MU pe-
aKTUBHOM MOIIHOCTH B Tpex(aszupix nemsx. Pacuer
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Ne

Ne paznena u Tembl

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /LI

1811 CaMOCTOSITEJILHOT0 M3Y4YEeHUs
paszBeTBieHHBIX Tpex(dazubix nenen (YK-1 (YK-1.1,
YK-1.2, YK-1.3), OIIK-1(OIIK-1.1,0I1K-1.2))
Paznes 2. MarHuTHbI€e 1IeNH U 3JIEKTPOMATHUTHBIE YCTPOHCTBA
2. |Tema 5. MarnutHble e U JIEKTpO-| MeToabl ompeneneHruss OJHOMMEHHBIX IOJIOCOB U

MarHuTHeIE ycTpoicTBa. Tpanchopma-
TOpbl. MammuHbl MOCTOSHHOTO TOKA.
ACUHXpPOHHBIE U CUHXPOHHBIE Malllu-
HBI

B3anmHoi wuHAaykTHBHOCTH (YK-1 (YK-1.1, YK-1.2,
YK-1.3), OIIK-1(OIIK-1.1,0I1K-1.2))

Pa3nes 3. Di1eKTpOHHKA

Tema 6. DnemeHTHas 6a3a 3JIEKTPO-
HUKHU. J[Moapl, CTaOMIMTPOHBI, THPH-
CTOPBI, TPAH3UCTOPHI

[ToneBble TPaH3UCTOPBI: C YIPABISAIOUIUM p-1 TIEPEXO-
JIOM, C W30JIMPOBAaHHBIM 3aTBOPOM, CTaTUYECKHE Xa-

PaKkTEepUCTUKH, TMapaMeTphl, CIOCOObl BKIIIOUEHUS
(YK-1 (YK-1.1, VK-1.2, VK-1.3), OIIK-1(OIIK-
1.1,01IK-1.2))

Tema 7. Bompsvuten. CriakuBaro-
e GUIBTPBI

HcTOYHMKM BTOPHUYHOIO NIEKTPOIIUTAHHUA. YIIpaBiIsie-
MBIl UCTOYHMK HanpspkeHus. CrilaKuBarouye GUIbTPbI
(YK-1 (YK-1.1, VK-1.2, VYK-1.3), OIIK-1(OIIK-
1.1,0IIK-1.2))

Tema 8. Yewmrenu, yMHOXHUTENM, Te-
HEPATOPLI

MHoOrokackaaHble YCHIUTEIN, UX XapPaKTEPUCTUKU U
napameTpbl. OOpaTtHas cBsi3p B ycwmmtensax (OITK-1
(YK-1 (YK-1.1, VK-1.2, VK-1.3), OIIK-1(OIIK-
1.1,0I1K-1.2))

5. O0pa3oBare/ibHbIE TEXHOJOTHH

B ocHOBHOM mpHUMEHSIETCS OOBSICHUTEIbHO-WLTIOCTPATHUBHAS TEXHOJIOTHUS
oOydeHus, B ciy4yae BBIHYKJIEHHOTO MEPEexXo/ia Ha OHJIAaH 00ydeHHe MPUMEHSIOT-
Csl IMCTAaHIIMOHHBIE 00Pa30BaTEIbHbIE TEXHOIOTHH.

Tabmuma 6

HpnMeHeHne AKTHBHBIX U HHTCPAKTUBHBIX Oﬁpa3OBaTeJILHl>IX TEXHOJIOT UM

Ne
n/n

Tema u popma 3auATHSA

HaunmeHoBaHMe HCIOJIb3yEeMbIX aK-
THBHBIX M1 HHTEPAKTHUBHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHii

1.

TOKa

Tema 1. OcHOBHBIE 3aKOHBI U METO/bI pac-
4yéTra DJIEKTPUUYECKHX LeNeld IMOCTOSHHOTO

[Tpobnemuas Ttexnonorusi. Mudopma-
[IUOHHO-KOMMYHHKAIIHOHHASI TEXHOJIO-
THSI

bpuragno-na6opatopueiii mMeton (pa-
6ota CTYJCHTOB C yueOHo-
METOAMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH PECypCcaMH, C COBPEMECHHBIMHU
POTPaMMHBIMHA MPOAYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

JIP

TOKa

Tema 2. JIuneiinble e CUHYCOUAAIBHOTO

[Ipobnemuas Ttexnonorus. Mudopma-
[IMOHHO-KOMMYHHKAIIHOHHAST TEXHOJIO-
THs

JIP | bpuraagno-nabopatopusiii  MeTon (pa-
6ota CTYJCHTOB C yueOHo-

MCTOOAUYCCKHUM TIIOPTAJIOM, IJICKTPOH-
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n/n

Tema u popma 3anaTHSA

HaunmeHnoBaHue HCII0JIb3yEMbBIX aK-
THBHBIX H HHTCPAKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJIOTHIA

HBIMH pECypcaMH, C COBPEMEHHBIMU
POTPaMMHBIMHA MPOAYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

[Tpobnemuas Ttexnonorusi. Mudopma-
[IMOHHO-KOMMYHHKAIIMOHHAST TEXHOJIO-
THs

JIP

bpuragno-na6opatopueiii mMeton (pa-
6ota CTYJCHTOB C yueOHo-
METOAMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH pECypcaMH, C COBPEMEHHBIMU
POTPaMMHBIMHA MPOAYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

Tema 3. AxTHBHOE, pEaKTHBHOE U IOJIHOE CO-
NPOTHBIIEHMS 1ieTH. Pe30HaHCHBIE SIBIIEHUS

[Ipobnemuas Ttexnonorusi. Mudopma-
[IMOHHO-KOMMYHHKAIIMOHHAsT TEXHOJIO-
THs

JIP

bpuragno-nabGopatopueiii  mMeton (pa-
6ota CTYJCHTOB C yueOHo-
METOAMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH pECypcaMH, C COBPEMEHHBIMU
POTPaMMHBIMHA MPOAYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

Tema 4. Tpéxdazubie nenu

[Tpobnemuas Ttexnonorusi. Mudopma-
[IMOHHO-KOMMYHHKAIIMOHHAST TEXHOJIO-
THs

Tema S. MaruutHsle Lenu U 3JI€KTPOMArHUT-
HBIE ycTpoicTBa. TpaHchopmaropsl. Marm-
Hbl IIOCTOSIHHOTO TOKa. ACHHXPOHHBIE U
CUHXPOHHBIE MAIlIUHbI

JIP

Bbpuragno-nabopatopusiii Meton (pa-
6orta CTYJICHTOB c y4eOHO-
METOAMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH pECypcaMH, C COBPEMEHHBIMU
MPOrPaMMHBIMH MPOYKTaMHU
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

Tema 6. DnemeHTHass 0a3a SJIEKTPOHUKH.
Jlnonpl, cTaOUIUTPOHBI, TUPUCTOPHI, TPaH-
3UCTOPHI

[Ipobnemuas texnomorus. Mudopma-
IMUOHHO-KOMMYHUKAIIUOHHAA TCXHOJIO-
THSI

Tema 7. Boempsmuterm.  CriakuBarorye
GbuIBTpPBI

[Tpobnemuas Ttexnonorusi. Mudopma-
[IMOHHO-KOMMYHHKAIIMOHHAST TEXHOJIO-
THs

JIP

bpuragno-naGopatopueiii mMeton (pa-
6ota CTYJCHTOB C yueOHo-
METOAMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH pECypcaMH, C COBPEMEHHBIMU
POTPaMMHBIMHA MPOAYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

Tema 8. Yepmrenm, YMHOYKHUTEITH, TeHEePaTo-

[Ipobnemuas Ttexnonorus. Mudopma-
IIMOHHO-KOMMYHHKAIIMOHHAsT TEXHOJIO-
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HaumenoBanue HCII0JIb3yEMbBIX aK-

Iyil Tema u popma 3ansTUS THBHBIX U HHTEPAKTUBHBIX ouﬁpa:;o-
BaTeJbHBIX TEXHOJIOTHii
pBl TUst
JIP | bpuraagno-nabopatopuslii  MeTon (pa-
6ota CTYJCHTOB C yueOHo-

METOJIMYECKUM TOPTAJIOM, 3JIEKTPOH-
HBIMH pECypcamH, C COBPEMEHHBIMHU
MPOrpPaMMHBIMH MPOIYKTaMU
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

JIP | bpuragno-nabopatopusiii Meton (pa-
6orta CTYJICHTOB c y4eOHO-
METOJIMYECKUM TOPTAJIOM, JIJIEKTPOH-
HBIMH pECypcaMH, C COBPEMEHHBIMU
MPOrPaMMHBIMH MPOYKTaMH
(Mathcad, Matlab, MS Office: Word,
Excel, PowerPoint))

6. Texkyuuii KOHTPOJIb YCIIEBAeMOCTH Y MPOMEKYTOYHAS ATTECTALUA 10 UTO-
raM OCBOEHHUSI JUCHMILINHBI

6.1 TunoBble KOHTPOJIbHbIC 3aJaHUsl WJIUW HHbIe MATEPHAJIbI,
HeoOXoaMMble VISl OUEHKH 3HAHWI, YMEHMHid M HABBIKOB W (MJIHM) ONbITA
AeATEJIbHOCTH

1. Tlpu u3yuenun nucnurinHbl «OO0IIas SIEKTPOTEXHUKA U JIEKTPOHUKA) B
CEMECTpe IpeyCMOTPEeHa KOHTPOJIbHAs paboTa.

KonTponbHast paboTa BBIMOIHIETCS CTYJEHTOM BO BHEYPOUHOE BPEMSI C HC-
M0JIb30BaHUEM JTIOOBIX MH(OPMALIMOHHBIX MaTepuasioB. KoHtponpHas padota Ho-
CHUT pacUeTHBII xapakTep U oopmiisieTcss B TEKCTOBOM penaktope Word.

KonTponbHast paboTa BBIIIOIHAETCS B TEUEHUE CEMECTpPa, KOTAa MPOBOAATCS
ayJIMTOPHbIE 3aHATHUS 10 AucHUIuIMHE. Hapsany ¢ nexuusamu u 1abopaTtopHbIMU pa-
00TaMU BBIMOJHEHUE KOHTPOJIBHONW pabOThl CIIOCOOCTBYET YIUIYOJICHUIO 3HAHUUN
CTYJIEHTOB 110 U3y4aeMoi nucuuriuHe. [IpucTynarh K BBIMOJHEHUIO KOHTPOJIbHOM
paboThl PEKOMEHJIYETCSl MOCIE M3YyYEHUsS TEOPETUYECKOro MaTepuana, Hpejiie-
CTBYIOLIEr0 KOHTPOJIbHOMY 3aJlaHuI0. 3aJlaHie Ha KOHTPOJIbHYIO pabOTy OXBaThl-
BaeT OCHOBHBIE TEMbI U3y4aeMOU JUCHHUTIIIMHBI.

CTyAeHT JOJKEH BBINOJIHUTH 3 3a/1aud MO DJEKTPOTEXHUKE U MO BBIOOPY
BE 3aJ1a4U W3 TPEX MO AJIEKTPOHMKE MJIM PAcCUYeT OCHOBHBIX XapPAKTEPUCTHUK HC-
TOYHHKA BTOPUYHOTO MUTAHUS HA MPUMEPE YIPABISIEMOTO BBITPSIMUTENS, UCXO/-
HBIC JaHHBIC K KOTOPHIM BHIOMPAIOTCS B COOTBETCTBHUH C MPHUCBOSCHHBIM eMy Hu(-
pom. Kaxxnas mmudpa mudpa o003HavaeTCss COOTBETCTBYIONIEH OyKBOI andaBuTa.
Ot OyKBBI Jjajiee UCTONb3YIOTCS B opMyJiax Ui ONpeAesieHUs] HOMEpa PUCYHKa
(puc. 1-0...3-9), Ha KOTOpPOM H300pa’keHa DIEKTPHUUECKAs] CXeMa, U YUCICHHOTO
3HAYEHUs MCXOJHBIX JAaHHBIX K 3amade (tadu. 7...9). Tak, ecnu mmdp cTyaeHTa
18-154-TC (24 — rox Beimauu, 154 — nopsiakoBbiii HoMep, TC — cnenuanbHOCTD),
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TO €ro HeoOXOIMMO Tepenucath cienyronmm oopaszom: ABBI'/I, T.e. A-1; b-6; B-
1; I'-5; JI-4. Torna ucxoaHble TaHHBIE K IEPBOM 3a/1aue OyayT:
. HOMEp PUCYHKa C 3JIeKTpru4eckoit cxemou: 1-/] = puc. 1-4;
.3Hauenue DJICEl: 10+ B=10+1=11 B;
. 3aauenue DJIC E2: 20+ I'=20+5=25B;
. 3aauenue DJIC E3: 40 + ]I =40 + 4 = 44 B;
. conmpotuBiienne R1: 1 + B=1+1=2 Owm;
. conpotuBsienne R6: 6 + ]I =6 +4 =5 Owm.

[Ipu BEIMOTHEHNN KOHTPOJIBHON pabOTHI HEOOXOAMMO:

1. CobmroiaTh 04epeTHOCTh 3a4a4, U3JI0KCHHBIX B 3aJJaHUU.

2. Pa3MepHOCTB BCex BENMYMH JaBath B cucreme CH.

3. Koneunple pe3ynbTaThl BEIYMCICHUN 3alMChIBATh HE OOJIEe YeM C IBYMS
3HAKaMHM TIOCJIE 3aIATON.

4. Ilpu odopmneHun rpaduyeckoro marepuana Y4YUTbIBaTh TPEOOBAHUS
ECK/.

5. B xoH11e paboThl yKa3aTh MepeyeHb MCIOJIb3yeMOW JTUTEPaTyphl, TOJ U3-
JAHUSI METOIMYECKUX YKa3aHUM U 1aTy BBINOJHEHUS PabOThI.

Cnucok uTepatypsl BKIKOYAET HICTOYHUKU U JTUTEPATYPY, KOTOPBIMU MOJIb-
30BaJICS aBTOP IMPH BBINOJHEHUH KOHTPOJIbHOM paboThl. Bee mmmocTpanuu B pa-
oote (cxembl, rpaduKu, AUArpamMMbl) JOJKHBI 00s13aT€IbHO UMETh TMOPSAKOBBIN
HOMEP W TMOJPUCYHOUYHBIC MOANMUCH. Ha KaXIyr0 WIUTFOCTPAIMIO0 HE0OX0auMa Co-
OTBETCTBYIOIIAsl CChUiKa B TekcTe. KoHTposbHAs paboTa MOKHA UMETh OTJIaBJie-
HUE W TIOJII B COOTBETCTBUM C TMPHUHATHIM CTaHmapToM. Pabora momxHa OBITH
odopmMIieHa HA OJHOW CTOPOHE JTUCTAa U KPOME OCHOBHOTO TEKCTa UMETh TUTYIIb-
HBIA JIUCT ompeneraeHHON (opMbl. 3aliuTa KOHTPOJIbHOM pabOThl MPOBOAMUTCS B
WHJIMUBUAYAJILHOM MOPSJIKE.
3aoaua 1

[lo 3amaHHbIM B Ta0d. 7 MCXOIHBIM JIAHHBIM [JISl DJEKTPUUYECKON CXEMBI
(puc. 1-0...1-9) BBINOIHUTH CIIEIYIONICE:

1. HauepTuTh 31EKTPUUECKYIO CXEMY M 3alMCaTh UCXOAHBIE JAHHBIE B COOT-
BETCTBUHU C BAPUAHTOM;

2. 3anmucaTth CUCTEMY YpPaBHEHHMI 10 IEPBOMY M BTOpPOMY 3akoHaM Kupxro-
¢da, HeoOX0IUMYIO VISl OTIPEIEIICHHSI TOKOB B BETBSAX CXEMBbI;

3. OnpeaenuTh TOKMA B BETBSIX METOJIOM KOHTYPHBIX TOKOB, IIPEBAPUTEIHLHO
YIPOCTHUB (€CIIN 3TO HEOOXOANMO) CXEMY;

4. ITpoBepuTh MNPaBWIBHOCTh PEIICHUS, HCIIOIb30BaB IMEPBbIA 3aKOH
Kupxroda;

5. CocTaBuTh YypaBHEHHE OaraHca MOITHOCTH W MPOBEPUTH €T0;

6. [Toctpouth B Macmitabe MOTECHITMATBHYIO JUATPAMMY JJIs1 BHEIIIHETO KOH-

O\Ul-lkLMI\)P—‘

Typa.
TabOmura 7

Nepucynka | E1,B | E2,B | E3,B | R, Om |R2, Om |R3, Om | R4, Om | R5, Om | R6, OM

111 10+B RO+T WO+ I+B  p+T B+ W+B B+I  pHI
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—L1 1
R1 R2 R1[ R4 R2
¥ R3 3 R3
(De (D)
RS
R4 £
R5
- 1 CDE - E3 []RB
R6 R6
1 — 1}
Puc1-0 Puc1-1
—
=Y
CDB
R4
E3 Ao E1 E2
Rsm
R2
E2 R6
R1
R3
—
Puc1-3
Puc1-4
—d
E2
Qe T D8
R2 R4 R5
R3
R4 R6
I 1
e
OB g
E3 E3 R2
R6 R3
—
Puc1-5 Puc1-6
C>E1 E3C:> R1 R2 R3
rR2 | |R4
E1 E2 E3
R1 []rs CD R3[| Re R4 R5 R6
E2
Puc1-7 Puc1-8

3aoaua 2
[To 3amanHbIM B Tabna. 8§ WCXOMHBIM NAHHBIM MJISI DJIEKTPUYECKON CXEMBI

(puc. 2-0...2-9) BBINOIHUTH CIEAYIOLIEE:

1. HauepTuTh 31EKTPUUECKYIO CXEMY M 3alMCATh UCXOJHBIE JAHHBIE B COOT-
BETCTBUHU C BAPUAHTOM;

2. OnpenenuTs OEUCTBYIOIIME 3HAYEHHS TOKOB B BETBSX LIEMIM U HaIpshKe-
HUW Ha OTJIETIbHBIX YYaCTKaX;

3. OnpenenuTh YMCICHHBIE 3HAYEHUS] U 3HAKU YIJoB cABUTa (a3 TOKOB U
HAIPSKEHUM;

4. 3anucaTh MTHOBEHHBIE 3HAUYECHHS TOKOB B BETBSX LIETIH;

5. CocTaBuTh ypaBHEHHUsl OajlaHCa aKTUBHOM, PEAKTHMBHOW M IOJHON MOIII-
HOCTU U MIPOBEPUTH UX;

6. [TocTponUTh BEKTOPHYIO JUArpaMmy TOKOB;

7. OnpenenuTs MoKa3aHus NpruoOpPoOB.
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TaOmuma 8

|N9pncyH1<a| E,B | 1T |C,MI<CD|L,MFH

| R,Om |

-

TSN e U N0 [,
| |

C

-
>

Puc2-1

0

i‘ VoL R

D- Lile}

PA

Puc 2-8 "/ Puc2-9

| 21 [100+10-B| 50  [300+10-T| 20+J] | 4+B |

3aoaua 3

ITo 3amanHpIM B Ta0a. 9 MCXOOHBIM AAHHBIM JUIS TpeX(a3sHOW 3IeKTpuye-
ckoii nenu (puc. 3-0...3-9) BBIOTHUTH CAEAYIONIEE:

1. OnpenenuTh AEUCTBYIONINE 3HAUCHUS (Pa3HBIX U JIMHEHHBIX TOKOB, TOKa B
HEUTpaJIbHOM MPOBOJIE (I YETHIPEXITPOBOJHON CXEMBI);

2. OnpenenuTh YUCICHHBIC 3HAUYEHUS M 3HAKW YIJIOB cABHUra (a3 TOKOB U

HaIpsKEHUM;
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3. 3anucaTh MIHOBEHHbIE 3HAUEHUSI TOKOB U HAIIPSKEHUH;
4. OnpeaenuTh aKTUBHYIO MOIITHOCTD BCEH IEMH U KaKI0W (ha3bl OTAENBHO;
5. IlocTpouTh COBMENIEHHYIO BEKTOPHYIO AUarpaMMy HaIpsKEHUM U TOKOB.

Ne pucynka U, B £, T R, Om x, Om
3-1 380 50 20+B 50+
A R
. N Y e 6 5 a
X
E R k/é/ R
5 — A~ Y~ |n B B o Q
\%\( X X
Puc 3-0 Puc 3-1
A. IL AA a
— R
X X
B Il n B BM X
| -
% R
C K \ )
N ¢
Puc 3-2 Pue3s3
. B X A IL ||
I — | e I
5 = X G 1Y {n
= — |
S 11 C R
he I
C R X N
—C 11— ) Puc 3-5
Puc 3-4 me
A a A a
B B B B X
R R \, X
C C .
Puc 3-6 Puc 3-7
‘§_|£|_| |x_/-v)-(v\_. L a
R me
X
B._(:)_|R |_/'v)'(v\_‘n B 8&; x
R X C

Puc 3-8

3aoauu 4...6
[To snexTpoHUKe UCXOAHBIE JaHHBIC, HATpUMEp, 4-0i 3agauu OyayT (TadI.

10, 11):

Tabmauma 9
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— HoMep 4-0H 3a/1a4u ¢ IEKTpUUEcKoil cxemoil: 4-J1 = 4-4;

— nHanpsbkenue nutanus U,: »+0,1-1=4,2+0,1-5=4,7B (» - Benuuuna U, B
3a1aHUN );

— conportusienue R;: P -(JI+1)=0,6:(4+1)=3 kOm (P - Benuuuna R; B 3a-
JTAHWUH );

— conportusienue R,: »-(B+1)=10-(1+1)=20 kOm (» - Benuunna R, B 3a-
JTAaHUN).

[Tono6HBIM 00pa3oM OmpeaeIsItOTCS UCXOIHbIE JTaHHbIe 5 U 6 3amay (TadJ.
12...15). HexoTopbie UCXOAHBIE JaHHBIE TPUHUMAIOTCS 0€3 U3MEHEHUS BEJIMYHMH B
3ajaHuu. BojbTaMIiepHble XapaKTEPUCTUKH JHOJIOB, CTaOWUJIUTPOHOB M TPaH3M-
CTOPOB NPUBEJECHBI B CIIPABOYHOM U METOJNYECKOU JINTEPATYPE.

Tabmuma 10
K onpeneneHno HCXOAHBIX TaHHBIX 4-0i1 3a7]a4l B COOTBETCTBUU C TPUCBOEHHBIM
mrdpom (P> - BenrurHa B 3aJaHUH)

No

U, B

R, xOm

R;, xOm

R, xOm

R;s, xOm

R,, kxOm

Uem, B

Tem, MA

41

»-+0,1-I

> (T+1)

»-(+1)

> -(B+1)

> -(B+1)

> (T+1)

»+0,1-11

»+B

Omnpenenenue Ne (CXeMbl) U YUCIICHHBIX 3HAYEHUW MCXOIHBIX TAHHBIX 4-01 3a1a4d, €CITN
mmdp crynenta 18-154-TC

a7 [ - [ 3 [ 20 [ - [ - [ - [ -
Tabmuma 11
I/ICXOI[HLIC JAaHHBIC 3a1a4YU 4 SHCKTpOHHLIC BBIHp}IMI/ITCJ'II/I 51 CTa6I/IJII/IBaTOpBI
Ne 3aganue Cxema
[o]
UH
Onpenenuth TOKH 4Yepe3 TUOJbI M HANpPSOKEHHWE HAa BBIXOJEC |E| U
4-0 Usx, ecru U,=2,2B, R=0,5 xOm, U;=U,=0,2B, U;=1,2B. Ap—>o°
Onpenenuty auddepeHIraTbHOe COMPOTHBICHUE JHOJOB VDI% VD2 gf VD3 Sf
R, ¥ COTIPOTUBIIEHUE NTOCTOSSHHOMY TOKY R,
Ul U2 U3
7 T |
_1
5 U
Onpenenuth TOK Yepe3 AUOIbI U HANPSHKEHHUE HAa KaKIOM
4.1 nuone, ecmu U,=5B, R=1,6 xOwm, U,=0,2B. Onpenenutb VD1
i depeHanbHOe COMPOTUBICHUE THOIO0B Ry,g U COIPO- vD2 3
TUBJICHUE ITOCTOSTHHOMY TOKY R, VD3 %
iUBbIX
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Ne 3aganue Cxema
UH
R1
UBb]X
Onpenenutb TOKU 4epe3 AUOIbI, HANpPSIKEHUE Ha IHOJAaX U — 5
42 HarnpsikeHue Ha BbIXOHeUg,y, ecnun U,=5B, R;=R,=1 kOwm, o1y D2
U,~=1B. Onpenenuty auddepeHnraibHOe COMPOTUBICHUE
A10N0B Ry,g M CONPOTUBJIEHNE TIOCTOSHHOMY TOKY R,
UBb]X o
Uy
R1 U
Onpenenuth TOK 4Yepe3 AMObI, HAMpPsHKEHUWE HA AMOAAX U ] BbIX
4.3 HanpsbkeHue Ha BeixoaeUs,y, ecou U,=6B, R;=2 xOm, R,=1 - e
kOm. Onpenenuth nuddepeHnrnaIbHOe COTPOTUBICHUE THO- oo ¥ "
10B Ry,p 1 CONPOTHUBIICHHE TIOCTOSHHOMY TOKY R,

4-4

Onpenenuts Toku Iy, I, I3, 14, Is, ecnin U,=4,2B, R;=0,6 kOwM,
R»=10 xOm, U, =2,4B. Inoasr VD1-VD5 oguHakoBbie

4.5

Onpenenuts toxku I;, I, I3, I, Is, ecrm U,=5B, R,= 4
KOM,R»= 0,3 xOm, U= 0,7B, nageHue HanpspkeHUs Ha OT-
KkpeiToM nuoae pasHo 0,7B. uoasr VD1-VD3 onunakoBsie

4-6

Onpenenuts toku Iy, I, I3, 14, Is, ecniu U,=5B, R;/= 1 kOwm,
R,=0,6 xOm, U,~=1,6B, nagenue HanpspKeHUS HA OTKPBITOM
nuone paBHo 0,8B u He 3aBUCHT OT TOKa uepe3 1uoa. Jnomabl
VD1-VD6 oguHakoBbIE

4.7

[Ipu xopoTkoMm 3ambikannu VD1 u VD2 onpenenuts Toku 17,
Iz, 13, 14, 15, cCiiu Un=4B, R1=2 KOM, R2= 3 KOM, U8x=2B,
NaJIeHUE HAIpsDKEHUs Ha OTKpbITOM auonae paBHo 0,8B u He
3aBUCHUT OT TOKa uepe3 auo. uonsr VD1-VD6 oanHakoBbie

4-8

Onpenenutb TOK uepe3 Harpy3ky R, U TOUHOCTb CTaOMIM3a-
uuu Hanpsbkenus: AU, ecmu U,=12B+x1B, R;= 2 xOwm; R, =1
kKOM, muddepeHnanbHOe COMPOTUBICHUE CTAOUIUTPOHA
Ry.p =20 OMm

4-9

Onpenenutb CONpOTUBIEHUE HArpy3ku R, u OamiacTHoOe co-
npotusienne R; ecnm U,=10B u m3Bectna BAX crabunut-
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Ne 3amanue Cxema

poHa. Harpy3ounas npsmas 3agaHa koopauHatamul,,=8B,
1.,=20 MA

Tabmuma 12
K onpeneneHno HCXOAHBIX TAHHBIX 5-0i1 3a7a4l B COOTBETCTBUH C TPUCBOEHHBIM
mrdpom (P> - BenrurHa B 3aJaHUN)

Ne U, B R;, xOMm | R;, xOM |R,, OM |R;, kOM |R;7, KOM | Rs, kKOM | C, HD

5.1 >+T | -(I+1)| > (B+1)| »+B | B+T |»-(I+1)| > -(B+]) > B

Omnpenenenue Ne (CXeMbl) U YUCIICHHBIX 3HAUCHUW MCXOIHBIX TAHHBIX 5-0¢ 3a7a4u, eciu mudp
crynenra 18-154-TC

54 3 | - | - | - [ 7 | - [ - /| 21
Tabmura 13
HCXO,Z[HBIC JAHHBIC 3a1a4YN 5. QHCKTPOHHBIC YCI/IJ'II/ITCJ'II/I 51 I‘CHCpaTOpI)I
Ne 3aganue CxeMma

5-0

Onpenenutb TOYKY TOKOS PE3UCTOPHOTO YCHUIIUTENSI Ha TPAH3UCTOPE
KT3176A9 u nuddepennmansublii mapameTp hj;;B TOYKE TOKOS, €CIH
Un=5B, RK=4 OM, R3=1 OM, R51=O,3 KOM, R52=O,2 KOM, h213=90

5-1

Paccuurats conporuienus R u Rsz, o6ecriednBaronne TOUKy MOKos C
napametpamu I,= 0,8A, U,,=6B, pe3ucTopHOTrO YCUJIUTENS] HA TpaH-
suctope 2T860A, ecnu TOK yepe3 conpoTuBieHue Ry B peKUME MOKOS
B 5 pa3 6ombie Toka I, U,=10B, R,=1 Om

5-2

Jlnia pe3uctopHoro kackaja Ha Tpanzucrope KT216A onpenenuts R, u
R,, obecneunBaromue Touky nokos ¢ I,=3 MA, ecmu U,=30B, Uy,,=

15B, Rs;= 90 xOwm, R;,=10 kOm. Onpenenuts Ky, K, ecnu otniaars C,.

5-3

Hanpsokenne Ha konzaeHcatope € aBTOKOJe0aTeNbHOrO OJIOKHHI-
reHepaTopa B HEKOTOPBIM MOMEHT BpeMeHH paBHO Uc,= -5B, TpaH3u-
CTOp IPU 3TOM 3aKpbIT. ONpenenuTs, yepe3 Kakoe BpeMs f, OTKpOeTCs
tpansucrop, ecnu U,=30B, U,q,=0,5B, R=19 kOm, R;=1 xOm, C=100
HOD

5-4

Onpenenuts BpeMsi UMITyJIbca OJOKWHT-T€HEpPATOpa, HAIpsDHKEHUE Ha
Harpy3Ke W MOIIHOCTH, BBIJICISIEMYIO B Harpy3ke BO BpeMsl UMITYJIbCa,
ecu U,=25B, k,=2, k=1, R,=0,4 kOm, ko3 dunueHT nepenadn Toka
Tpanszucrtopa hz;,=30, C=200D, R/~2 kOM. AKTUBHBIM CONPOTUBIICHHU-
eM 00MOTOK TpaHc(opmaTopa npeHedpeyb

5-5

Omnpenenuts HanpspKeHUE Ha KoHAeHcaTtope C cpasy mocie OKOHYaHUs
HMMITYJIbCa U BpeMs May3bl aBTOKOJIEOATEIBHOTO OJIOKHHT-T€HEpaTopa,
€cJIM TlapameTpbl cxeMmbl OnokuHr-reneparopa U,= 20B, k =2, k0,5,
Rs= 3 xOm, R,=1 xOm, C=10 u®D, ko3¢ uIMeHT neperaun ToKa TpaH-
sucropa hz1,=50, U,op =0,5B,Up.1ac=0,7B
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3amanue

5-6

JIByXTaKTHBIM SMUTTEPHBIM MOBTOPUTENIHL COOpaH Ha KOMILJIEMEHTap-
HbIX Tpan3uctopax KT825, KT827. B cxeme ucnonp3oBaHbl CTaOH-
cropsl 2C113A ¢ napamerpamu: U.,=1,2B, MUHMMaNbHBIM TOK cTaOU-
m3atid Loy min=1 MA, MakCUMaJIbHBIA TOK cTaOMmM3anuu Iy max =100

Harpy3ke U, ,=25B, conporusnenue Harpy3ku R,=5 Om, R; =4 kOwm,
COMPOTHUBIICHUS B AMUTTEPHBIX IEMAX TpaH3ucTopoB R, = 1 Om. Craru-
yeckuid Kod(hUIMEHT Tiepenayn Toka Tpan3ucropa hzz, =5000. Ompe-
nenuts Ky, R;; MuHumanbHoe Riy,,d TOKH depe3 cTabucropbllyp; U
ITypripy MakcUMabHOM BXOAHOM curHasie. Kackam paboraer B pexxume
knacca AB, I;,=0,1e1;,,

MA. Hanpspkenune mnuranus U,=40B, aMmninuTyna HanpspkeHus Ha
Q

5-7

st TpancdopmaropHoro kackana Ha Tpansucrope KT218A9 ompene-
muth R, R,, UgmKy, Kj, MOITHOCTH, BBIAEHSIEMYIO B Harpyske P, a
takxke KII/ kackana y, ecnulU, =5B, I, =1 MA, U,y = 4B, I.,=10 MA,
Uon=2B, .,y = 0,95, K,,, =2. Cuurars, uyto R7>>h;;,, B cxeme ectb C,

5-8

Omnpenenutb BpeMsl UMITyJIbCa U BpeMsl May3bl MyJIbTUBHOpaTOpa, €ciiu
R;=10 xOm, R, =20 kOMm,R3=10 kOM, R,~=30 kOm, C=33 u®, U",=12B;
U.=9B

U px

5-9

B reneparope nuneitnbix HanpsikeHuit 3HaueHue U, =10B nocturaer-
cs uepes =50 MKc mociie paspsizia KonaeHcaropa. OnpenenuTsb conpo-
tuBnenus Ryu Ry, ecm U; =4B, U;=1B, C=33 a®, R;=3 xOmMm, R;=1
KOM

U px

Tabmuma 14

K OIIPCACIICHUTIO NUCXOJHBIX JTaHHBIX 6-ou 3aJ1a41 B COOTBCTCTBHUH C ITPUCBOCHHBIM

mdpom (P> - BenrurHa B 3aJaHUN)

Ne U, B R,, Om R,=R,,;, Om Ry5, OM

6-11 >10,1T | »-(T+1) | »-(I+) > -(B+1)

Omnpenenenre Ne (cXeMbl) U UUCICHHBIX 3HAUEHUN UCXOAHBIX JaHHBIX 0-0 3a7auu, eclid MHUQp CTy-

neura 12-154-TC

64 | 57 | 3100 | - \
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TabOmura 15
WcxoiHbple naHHbIE 3a1a4 6. DIEKTPOHHBIE KJIIFOUH U TPUITEPHI

3aganue

Cxema

B craTtuueckom Tpurrepe TpaH3uctop VT2 HaxoAWTCA B COCTOS-
uuu Hacelmenus. Onpenennts Hanpsokenus Q =Uyy, Q =Ui; u
kod(ddurment HaceimeHus Tpausucropa VT2, ecnmm U,=6B,
RK1=RK2=1 KOM, R1=R2=9 KOM, h213=20, R31 = R32 =20 Om.
Hanpspoxkenue Ug,, 0 HACBIIIEHHOTO KJIFOYa CYUTATh paBHBIM (,7B,
HanpsikeHue Uy, ;0,=0,2B

B cratuueckom Tpurrepe tpanzuctop VT1 HaxoauTcs B COCTOS-
uuu Hacelnenus. Onpenennts Hanpsokenus Q =Uyy, Q =Ux; u
kod(ddurment HaceimeHnus Ttpausucropa VT1, ecmm U,=5B,
RK1=RK2=O,5 KOM, R1=R2=4 KOM, h213=40, R31 =R32 =0. Hanp;l-
skeHue Upy pqe HACBIIMIEHHOTO KJIOYa cyuTath paBHbIM 0,7B,
HanpsikeHue Uy, ;0=0,2B

6-2

Tpan3uctopHsiid Kitou coOpad Ha Tpansucrope KT847A, U,=5B;
R,=1 Om; R;=20 Om, R=5 Owm, E;= -1B. Onpenenuts 3HaUeHUS
U,x, Ip1 KOTOPBIX TPAaH3UCTOP pabOTaeT B peXUMaxX OTCEUKH,
HACBIIICHHS U B aKTUBHOM PEXKUME

Onpenenuts K, Tpansucropa, ecnu U, = 6,2B, R,<=103 Owm, R=1
kKOMm, R=3,4 xOM, Rc=100 Om, Es= -1 B, h;;,=30, Ec=3B. Ilpu-
HATH U63.Hac: O,7B, UK;.HaczoazB

Onpenenuts E¢, ecmu U,=5,2B, R, =500 Om, R=2 kOwm, Rs=5
kKOMm, R~=200 Owm, Es~ -1,3 B, h;;,=50, K,,~3. Ilpunsats
Uﬁ?.HaC:077Bﬂ UK3.HaC: 072B

6-5

Kirou Ha OUIMOASIPHOM TpaH3UCTOPE AJIsl BKIFOUECHUS U BBIKIIIOYE-
HUS CBETOJMOJIa pabOTaeT 1O aITOPUTMY: MPH HAJIMYUHU HA BXOJIC
kioua HanpsokeHust Ugg=4,5...5B cBeTonuoa cBeTUTCA, MpU
Usx1=0...0,5B - noramen. Paccuurats napameTpbl MpUHIUITHAIb-
HOW CXEMBI, €CJIM CBETOJAMOJ CBETUTCS C JOCTATOYHOU SIPKOCTHEO
npu Toke 10 MA, mpu 3TOM NaJieHUe HANPSKEHUS HA HEM PaBHO
1B. UcTouHuK ynpaBIIsIoero curuajga o0ecreurnBaeT BBITEKAIO-
nmi Tok 0,8 MA u Brekaronuii 2 MA. TpaH3ucTop MMeeT mnapa-
MeTpsl: f=100, Uinac=1B, Lsomax= 10 MKA. [IpunHsaTh Hampsoke-
Hue orceukd Usyom=0,7B, U,=5B

6-6

Kitou Ha OMMONSIpHOM TPAaH3UCTOPE YNPABISIET AIEKTPOMAarHuT-
HBIM pelie ¢ TOKOM cpabateiBaHus Ipes= 0,1A U conpoTuBieHreM
o0MoTKH R,~100 OM. McTOUHUK ynpaBisIOLIEro cCuruaiga odec-
nmeyrBaeT BEITeKarommii Tok 0,8 MA m BTekaromui 2 MA.
U,=27B. BbICOKMIl ypOBEHb YIPABISAIOIIEIO CUTHAJIA BHI3BIBAET
BKJIFOUEHHE pejie, HU3KUM - BBIKIIIOUEeHHE. Paccuntars MOIHOCTH
BbIOpaHHBIX pe3ucTOpoB R; , R; u o0ecrneunTh MEphbl 3allUThI
TPaH3HUCTOpa OT MEpPEerpy3Ku MO HANPSHKEHUIO IPHU BBIKIIOUYEHUH
peie
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3amanue

6-7

Ornpenenutb MOIIHOCTh CTATHYECKUX MOTEPh AJsl KIK04a, €Clu
R,=100 Owm, =100, Uyuac= 0,2B, U,=5B. Ha Bxoa kito4a nocrty-
MaeT MOCIEAOBATEIbHOCTh UMIYJIbCOB C mepuoaoM T =2 Mc u
amutenbHocThio =500  Mkc.  Ipusats  Lio=0, Ugome=
0,5B, U max=4B

6-8

B cratuueckom tpurrepe tpansuctop VT1 HaxoauTcs B cOCTOS-
Huu HacklmeHus. Onpenenuts HanpsokeHust Q =Uyy, Q =U,,, u
kod(durment Haceimenus VT1, ecnmu U,=5B, R, ;=R,>=1 xOwm,

R1=R2=9 KOM, Rﬁ] =R52 =10 KOM, h213 =50, E6= -1,2B, R31 =R32
=20 OMm. Hanpsixenne Ug,, 0 HACBIILIEHHOTO TPAH3UCTOPA CUUTATh
paBubiM 0,7B, Hanpsbkenue Uy, uq=0,2B. Halitu norenuuan 6a3sl
3aKpBITOTO TpaH3uctopa VT2

B craruyeckom tpurrepe tpanszuctop VT2 HaxoquTcs B COCTOS-
uuu Hacelmenus. Onpenenuts Hanpsokenus Q =U,;, Q =U,,, u
koddurment Hacwimenus V12, ecnu U,=5B, Ry =R,> = 2 kOwm,
R]Z R2:18 KOM, R61 = Rﬁz =20 KOM, h213 :120, Eﬂz -1,18B, R31
=R,, = 50 Om. Hanpspxenne Ug,,yq HACBIILIEHHOTO KIIFOYA MPUHATD
0,7B, nanpsixenue Uy, o= 0,2B. Halitn moteHmnman 6a3bl 3aKphi-
toro tpansucropa VT1

HcxonHble naHHBbIE JUIsi pacdeTra OCHOBHBIX XapaKTEPUCTUK MCTOYHUKOB
BTOPUYHOI'O MUTAHUS HA MPUMEPE YNPABIISIEMOIO BBIMPSAMUTEIIS: CXEMa BBIIPAM-
JIEHUsl ¥ TlapamMeTpbl Harpy3ku (Tabnuusl 16, 17) npuHUMalOTCs B COOTBETCTBUU C
mdpomM. B pacueTHO-NMOSCHUTEIBHON 3aMKCKe TOJKHA ObITh NPUBENICHA NPUHYU-
nuanvHasn nekmpuyeckas cxema YB u tpu pazaena. B paznene "Bwuibop cunogoeo
91eKmpoo6opy0osanuss” HEOOXOIUMO PACCUNTATh U BHIOPATh OCHOBHBIE AJIEMEHTHI
CHJIOBOHM 4acCTH BBIIPSAMUTENS: TpaHChopMaTop (MM aHOAHBIN peakTop), KaToA-
HBII JIPOCCENb, THPUCTOPBI, CUIIOBOM ABTOMATUYECKUMN BBIKJIIOYATEIb, 3aIUTHHIC
RC-uenouku.

B paznene "Pacuem u nocmpoenue pe2yiupogounbix U HEWHUX XapaxKme-
pucmuk" He0OXOIUMO: I BHEIIHUX XapaKTEPUCTUK OMPENETUTh IPaHUYHBIN pe-
UM M MPOU3BECTH PacUeT XapaKTEPUCTUK B PEKUME HEMPEPBIBHOTO TOKA; pac-
CUUTATh U OCTPOUTH PETYJIUPOBOYHBIE XapPAKTEPUCTUKHU JJI TPEX PEKUMOB (MpU
AKTUBHO-MHIYKTUBHOM XapakTepe Harpysku, T.e. L,—>o0 I pexuma XO0JIOCTOro
X0/la ¥ MPU HOMHHAJIBHOM TOKE HArpy3KH, a TakyKe IJi1 aKTUBHON Harpy3ku JJis
pexuma xojoctoro xona). B pasmene "Pacuem u nocmpoenue snepeemuueckux
xapaxmepucmuk" HEOOXOAMMO PACCUUTATh 3aBHCUMOCTH KO3(PdHUIlMEeHTa MOoJIe3-
HOTO JICUCTBUA #) ¥ KOAPPUIIUEHTA MOILITHOCTU €OS® OT TOKA MPU HECKOJIbKUX 3HAa-
YEHUSIX YIJIa YIPABJIEHUS, U 3aBUCUMOCTh €OS@ OT yIJla YIPABJICHUS IPU HECKOJIb-
KMX 3HAUCHHSAX TOKa B Harpyske. B pazaene "Aunanuz pescumos pabomoi" HEOOXO0-
JUMO ONUCaTh padOTy BEHTUIILHOTO MpeoOpa3oBaTelis B Pa3jiMuHbIX peXUMaXxX pa-
OO0TBHI U MOCTPOUTH BIIOPHI BBHIIPSMIEHHOTO HAIPSKEHUS, BBITPSIMIEHHOTO TOKA,
TOKa 4epe3 OJMH TUPHUCTOP, HAMPSKEHUSI aHOJI-KAaTOJ Ha 3TOM THUPHUCTOpE, (ha3HO-
ro TOKa CETH IMpH: aKTUBHOM XapaKTepe Harpy3ku U yriie ymnpaBieHHs, COOTBET-
CTBYIOUIEM PEXHMY TMPEPHIBUCTOTO0 TOKA; AKTUBHO-UHAYKTUBHOM XapakTepe
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Harpyskn (L), yriae kommyTamun (7= 30°) 1 yriie ynpaiieHus, COOTBETCTBY-
IOLIEM PEKUMY HENPEPBIBHOTO TOKAa NPU aKTUBHOW Harpyske. Tpancdopmartop B
VB CiayXuT I COrIaCOBAHUS HAIPSDKEHUS CETH C HANPSDKEHUEM Ha Harpyske. B
pesynbrare pacuera TpaHchopmaropa HEOOXOIUMO OMPENETUTh TUIIOBYIO MOIII-
HOCTb TpaHc(OpMaTopa U OCHOBHBIE MapaMeTphl CXeMbI 3aMmenieHus. cxoqapimMu
JAHHBIMU I pacyeTa TUIIOBOM MOUIHOCTH SIBJSIFOTCS CXEMa COEIMHEHHUS IEPBUY-
HOW U BTOPUYHOM 0OMOTOK TpaHcopmaTopa, m; U m, — 9ucio (a3 nepBUUHON U
BTOpUYHON 0OMOTOK TpaHcopmaTopa, f - yacTora nutaromen cetu, Uy, - HOMU-
HaJIbHOE CPEIHEBBINPSMIICHHOE HalpsDKEHHWE Ha Harpyske, Iy - HOMHHaJIbHOE
3HAYEHUE TOKA HArpy3KH.

TabOmura 16
K onpenenennto HCXOIHBIX TaHHBIX AJI pacueTa XapakKTepUCTUK HCTOUYHUKA BTO-

PUYHOTO MUTAHUS B COOTBETCTBUU C PUCBOEHHBIM K (pOM

Ne P,, kBt

cosQ,

Hu, Y0

v, %

T.,, °C

A

1+B

0,1-(T+1)

80+2-T

3+]1

20+2'B

OnpeneneHI/Ie Ne (CXCMBI) W YHCJICHHBIX 3HAYCHUM HUCXOJHBIX TAHHBIX IJIA pacdCTa XapaKTCPUCTHUK UC-

TOYHHMKA BTOPUYHOTO MUTAHUs, eciu mudp crynenra 18-154-TC

4 | 2 | o6 | 90 | 7 | 22

TabOmura 17
HcxomHbIe TaHHBIC IS pacyeTa XapaKTePUCTUK HCTOYHUKA BTOPHYHOTO MTUTAHUS
(gacroTa nutaromieit cetr =50 I'1, Harpy3ka — aKTHBHO-WHTYKTHBHASI )

Ne 0 1 2 3 4 5 6 | 7 8 9
U,B 110 220 | 440 | 110 | 220 440 110| 220 | 440 12
Cxema| Tpex¢aznas moctoBas | Illectudasznas nyneBas | Tpexcdaznas HyneBas

6.1.2 BeinmostHeHHe M 321U TA JJA0OPATOPHBIX padoT

Jlabopatopubie pabotel (JIP) HampaBieHbl Ha MPAKTHYECKOE 3aKPEIUICHHE
TEOPETUYECKOr0  MaTepuana JAUCHUIIMHBL  «OO0IIas  3JIEKTPOTEXHUKA U
NIEKTPOHMKa». B pe3ynbrare CTyIEHT JAOJKEH 3HATh OCHOBHBIE 3aKOHBI
IEKTPUYECKUX W MATrHUTHBIX TIIeTed; yMETh IMOHUMATh NPHHIIUIB PaOOTHI
YCTPOMCTB, CBOWCTBA M OOJACTH TNPUMEHEHHUS DBJIEKTPOTEXHUYECKUX U
AJIIEKTPOHHBIX CHUCTEM; BIAJETh METOJaMU aHaliu3a M pacyeTa JUHEHHBIX
AIIEKTPUUECKUX LIETIeH B YCTAHOBUBILUXCS PEKUMAX.

B kypce «OOmas »IeKTpOTEeXHUKA M DIEKTPOHUKA» MpeArnoaraercs
BBHITIOTHEHHE § 1ab0paTOpPHBIX PadoT.

Jist nonmycka K JabopaTopHOM paboOTe CTYIEHT MJOJIKEH HpPEeICTaBUTh
COCTaBJICHHBI UM B T€TPAJX KPAaTKUM KOHCIIEKT JabopaTtopHoit paboThl. Tekymuii
KOHTPOJIb JTAOOpPAaTOPHBIX OTYETOB M MATEPHAIOB H3Y4aeMOW JUCIMILIAHBI
OCYIIECTBIISIETCS B BUJE WHIAMBUAYAIBHOIO OMpOCa HA JJAOOPATOPHBIX 3aHSITHIX.
[Tpu 3ammre 1ab0OpaTopHON PabOTHI CTYIAEHT JOJDKEH MPEICTABUTH TMOJHOCTHIO
oopmIIeHHBIN KOHCHEKT. OT4yer mo J1abopaTOpHOW paboTe MpeACTaBIsSeTCs C
MOJHOCThIO ~ 00pabOTaHHBIMU ~ pe3ylbTaTaMd  HM3MEPEHU,  rpaduueckum
MaTepuajoM, BBIBOJIAMU. 3alIUTa OTYETa IPOXOIUT B (JOPME IOKIIaAa CTyIEHTA 110
BBIMIOJTHEHHON paboTe U OTBETOB Ha BOIIPOCHI MPENO/1aBaTENsl.

Jlabopamopnsie padomut no pazoeny 1. Jlabopamopnas paboma Ne 2
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1. WccnenoBaTh 3aBUCUMOCTH CONMPOTHUBICHUN PEAKTUBHBIX AJIEMEHTOB OT
YaCTOTHI.

2. DKCEePUMEHTAJIbHO OMpPEACIUTh YIibl cABUTa (ha3 aKTUBHO-PEAKTUBHBIX
Here.

3. CpaBHUTH IKCIIEPUMEHTAILHBIE JaHHBIE C pEe3yJIbTaTaMU PACUETOB.

Ha 3amuTe nmaGopaTopHoil pabOThl CTYACHT JOJDKEH MPEIbSIBUTH MPENoaa-
BaTEJIO OTYET IO JIA0OpaTOpPHOU paboTe, CoMePIKAIINNA:

1. ®amunuio, UMs, OTYECTBO CTYJIEHTA K HOMEP €ro IPYIIbI.

2. Ha3Banue nabopaTopHoii pabOThI, CXeMY U3MEPEHUH.

3. PesynbTarel niccnenoBaHus B BUAE TaOmMIil, TpadUKOB, BEKTOPHBIX JHA-
rpamm.

Bv1800b1 no nonyuennvivm pezyiomamam

3aoanusa u KOHmMpoIBLHBIE 60NPOCHL NPU 3AU4UME 1AOOPAMOPHOT PAdOm bl

1. Yto xapakTepusyeT yroia ¢?

2. 3anuumnTe KOMIUIEKCHbIE conpotuBienus Z; = —10+/10 u £, = 1010 B
MOKa3aTeIbHON (hopme.

3. JlonoJHUTE: CONPOTUBIECHUE KATYIIKH WHIYKTUBHOCTBIO L TPU 4acTOTE
fCHHYCOMAAIBHOTO TOKAa pPaBHO X|= , KOHJIEHCATopa €MKOCTBIO
CXC:

4. Hamummurte QopMylly TMOJTHOTO CONPOTUBICHUS OJTOW Ienu: Z =

XL 1

ig—él—ﬁ“—i—l)(c

(e,

5. B cxeme nocnenoBaTenbHOTO KojiebaTenpHoro kouTypa u= 100sin 314¢,
I=2sin 314¢, R = X = 100 OM. OnipenenuTh eMKOCTh KOHJIEHCATOPA.

6. OnpenenuTp NEUCTBYIOILIEE HAPSHKEHUE NCTOYHHMKA B CXEME MOCIea0Ba-
TeIBHOTO KosiebaTtenpHoTo KOHTYypa ripu Ur = 100B, U = 200B, U = 80B.

7. B cxeme nmapaiiensHoro konedbarenbHoro koutypa U=j100B, Ix= 10A,

I;=20A, I=40A. TlocTpouTh BEKTOPHYIO JUarpaMMy IEIH.

8. UTo moka)keT BaTTMETP Ha BXOJI€ CXEMbI MapalIeIbHOr0 K01e0aTeaIbHOTro
KOHTYpa IIpu

R,=1000mulb=6L=01,=1A?

9. VYcraHOBUTE COOTHOUIEHHWE MEXKIy MOIIHOCTSMM B LENH C
MOCJIEA0BATEIbHBIM COEAUHEHUEM JIEMEHTOB R-L-C B MOMEHT pE30HAaHCa.

6.1.3 IlepeyeHb BONPOCOB K 3a4eTy C OLIEHKOM 1O JUCHUIIIINHE

1. OcHOBHbIE OHATHS JIEKTPOTEXHUKU. ENVMHUIIBI N3MEPEHUS U YCIOBHBIE
0003HaYEeHUS FITEKTPOTEXHUYECKUX BETUUHH.

2. DIIEKTpUYECKHE LENH IOCTOSIHHOrO TOKAa. (OCHOBHBIE OIpPEACIICHHUS:
IIEKTPUYECKAs LIEMb, HANPSKEHHOCTh 3JEKTPUUYECKOTO MOJIS, 3JIEKTPOABUKYILAS
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CHUJIa, SJIEKTPUYECKUM TOK, PA3HOCTh MOTEHIIMAJIOB, HAMPSKEHUE, CONPOTUBIICHHE,
MIPOBOJAUMOCT.

3. XapakTepuCTUKH HCTOYHUKOB IJICKTPUUYECKOW SHEPTrUU U MOTpeOHuTe-
JICH.
3akod OMa 11 yyactka menu. 3akoH Oma 115 TOJTHOM L.
[ToHATHS 2JIEKTPUIECKON CXEMBI, BETBH, KOHTYpA.
Cnioco0bl COeTMHEHUSI UCTOYHUKOB U TTOTPEOUTEIICH.

7. OCHOBHBIE 3aKOHBI IJIEKTPUYECCKUX IIened MOCTOSTHHOro Toka. O0600-
meHHbIi 3ak0oH Oma. 3akonbl Kupxroda.

8. Pexumbl pabOThI ICTOYHUKOB JIEKTPUICCKOM YHEPTHUH.

9. CnoxHbIC MEKTPUYECKUE IETH MOCTOSHHOTO TOKAa M CIOCOOBI UX aHa-
JH3a.

10. bamanc MOIIHOCTEH.

11. OcHOBHBIE COOTHOIIICHUS B IEMAX MEPEMEHHOIO CHHYCOUAAIBHOTO TO-
ka. [lepuon, yacrora, aMIIMTyAa, JACHCTBYIOIIEE 3HAUYCHHE, MTHOBEHHOE 3Haue-
HHE.

AR

12. [IpeacTaBieHre CUHYCOMIAIBLHON (PYHKIMU BpallalONIMMCS paguyc-
BekTopoM. DazoBbiit yron (paza). YrioBas yactoTa TOKa.

13. BpemeHnHas ¥ BOJTHOBasi AMarpaMMa CUHYCOUIAIbHON (yHKIIUU.

14. ITonaTue BEKTOPHOU THUArpaMMBl.

15. 3akonsl Kupxroda ans cuHycoOnaaabHOTO TOKA.

16. IIpocreiiine 3JIEKTPUUYECKHUE LU IEPEMEHHOTO TOKA: @) IEMb C AKTUB-
HBIM CONIPOTHBIJICHHEM; 0) Ieb C HHAYKTUBHOCTHIO; B) IIETIh C EMKOCTHIO.

17. Lenp, comepkaiias akTUBHOE CONPOTUBIEHUE WHHIYKTUBHOCTH. Bek-
TOpPHAsl IUarpamma.

18. Llenp, coaepkamias akTHUBHOE CONPOTHBJICHUE M €MKOCTh. BekTopHas
TuarpaMma.

19. ITocnenoBarensHoe coenunenue R, L, C. BektopHas guarpamma.

20. Tonorpaduyeckast BEKTOpHas iuarpamma.

21. Pe3oHaHcC HanpsbkeHU. BekTopHasa nuarpamma.

22. llenb mepeMEHHOTO TOKa ¢ MapaijIeIbHbIM COEIMHEHUEM MPOBOJIHUKOB.
Bexropnas nuarpamma.

23. IlapannensHoe coeaunenue R, L, C. BektopHas nuarpamma.

24. Pe3oHaHc TOKOB. BekTopHast quarpamma.

25. [IpeobpaszoBanre MOCIEIOBATEILHOTO COSANHEHUSI NICTOYHUKOB U TPH-
E€MHHKOB B 9KBHBAJICHTHOE MapajieIbHOE U 00paTHO.

26. MOIIHOCTD B LIENIH IEPEMEHHOI0 TOKA. TpeyroJbHUK MOLIHOCTEM.

27. duznueckas CyIIHOCTh AKTUBHOW MOIIHOCTH, PEAKTUBHON WHIYKTHB-
HOM MOIITHOCTH M PEAKTUBHOM €EMKOCTHOW MOIIHOCTH.

28. KoadurmeHt MontHOCTH, (PU3UIECKUI CMBICT KO3 UITMEHTA MOIIHO-
CTH.

29. CriocoObI noBbIeHUus K03 PUImeHTa MOITHOCTH.

30. Tpexdaszubie nenu nepeMeHHoro Toka. OCHOBHBIE ONPEIETICHUS.

31. [lonyuenue Tpexdasznoit cuctembl IJ[C, HanpsHKEHUN U TOKOB.
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32. YersipexmpoBoaHas cucreMa. JluneitHole u (pa3Hble HaNpsHKEHUs, TOKH,
S/C.

33.3Be34a ¢ HEUTpPAJIbHBIM MPOBOJOM C CUMMETPUYHOM Harpy3kou. Bek-
TOpHAas quarpamma.

34. 3Be3aa ¢ HEUTpaJIbHBIM MPOBOJIOM C HECUMMETPUYHON Harpy3koi. Bek-
TOpHAas quarpamma.

35.3Be3na ¢ O0OpBAaHHBIM HEUTpAJIBHBIM MPOBOJOM M HECUMMETPUUYHOU
Harpy3kou. BexropHas nuarpamma.

36. 3Be3na Oe3 HelTpaabHOrO MpoBoJa. BekTopHas Auarpamma npu oOpbIBe
¢dazHOTrO MPOBOIA.

37. KopoTkoe 3aMblKaHHE B CHMMETPHUYHOM MOTpeOUTENe, COCAMHEHHOM
3Be30u. BextopHas nuarpamma.

38. 3azemienue HelTpau TpaHchopMaTopa U HEUTPATHLHOTO TIPOBOJIA.

39. Tpex(asznas uemnb ¢ NOoTpedUTeIeM, COETMHEHHBIM M0 CXEME TPEYroJib-
HuKa. @a3Hble U JTMHEWHBIC HANPSHKEHUS U TOKH.

40. CummeTpu4Hasi Harpy3Ka Ipy COeIMHEHUU NMPUEMHHUKA TPEYTOJIbHUKOM.
BekropHas nuarpamma.

41. HecummeTpruHas Harpy3ka Npu COCIMHEHUM NMPUEMHUKA TPEYTOJbHHU-
koM. BektopHas nuarpamma.

42. OOpbIB OJJHOTO U3 JIMHEWHBIX MPOBOJOB MPU COCAMHEHUH MOTPEOUTEINS
TpPEYroJIbHUKOM. BekropHas auarpamma.

43. MouHocTh Tpex(ha3HOH IenH.

44, OcHoBHBIE TpeOOBaHUA K Tpex(ha3HOU CUCTEME IEKTPOCHAOKEHUS

45. Ilpunuun pabotsl Tpanchopmaropa. Marautoasuxymias cuia (MC).
MarnutHsbiii motok. Kosddumuent tpanchopmarum.

46. Pexxum x0J10cTOr0O X0Aa TpancgopmaTtopa. BektopHas auarpamma.

47. Cxema 3amenieHust TpaHcPpopMaTopa B pexxuMe X0JI0CTOr0 X0/1a.

48. OmBIT X0JIOCTOT'0O X0/1a.

49. DneKTpoMarHuTHBIE MPOIIECCHl B TpaHC(hOpMaTOpE MOJT HArpy3KOM.

50. [TapameTpbl IPUBEICHHON BTOPUUYHONM OOMOTKH TpaHchopmaTopa.

51. Cxema 3amenienusi Tpancopmaropa noaHarpy3koil. OCHOBHBIE COOT-
HOUIEHUS JIEKTPUUECKUX NTapaMeTpoB. BekTopHas quarpamma.

52. BekTopHas JuarpaMma TpaHcpopMaropa C aKTHUBHO-WUHIYKTUBHOU
Harpy3Kou.

53. BekropHas auarpamma TpaHcpopmaTopa npu eMKOCTHON Harpyske.

54. Kopotkoe 3ambikanue Tpancpopmaropa. OMbIT KOPOTKOTO 3aMBbIKAHUS.

55. BHemHss xapakTepucTHKa TpaHchopmaropa.

56. Ilorepu momuocTr U KIIJ] Tpanchopmaropa.

57. Ponb snextponuku B pasButuu AlIK. Knaccudukamms 31eKTpoOHHBIX
puOOPOB.

58. DIeKTpONPOBOIHOCTh MOIYNPOBOJHUKOBBIX MarepHasioB. PaBHOBecHas
Y HEPAaBHOBECHAsI KOHILIEHTPAIUSI HOCHUTENIEH JIEKTPUYECKOIrO 3aps/ia B YUCTOM U
MPUMECHOM MOJYNpoBoAHUKAX. OOpa3oBaHKe 3JIEKTPOHHO-IBIPOYHOIO MEPEX0Ia.

59. IloynpOBOHUKOBBIE AUOJIbI (BBIIPSIMUTENbHBIE, CTAOUIUTPOHBI, TYH-
HEJIbHBIE, BAPUKAIIbI), X OCHOBHBIE XapaKTEPUCTUKH.
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60. bunonsipabie TPAH3UCTOPHI: CHOCOOBI BKIIOYEHUS (¢ oOmiel 0a3oi, ¢
O0ILIMM 3MHUTTEPOM, C OOIIUM KOJIJIEKTOPOM), CTAaTUYECKHUE BOJbTAMIIEPHBIE Xa-
PaKTEpUCTUKH, GU3HUECKUE TTapaMETPhl, SKBUBAJICHTHBIE CXEMbI, PEKUMbI PaOOTHI
(aKTUBHBIN, THBEPCHBIM, OTCEUKH, HACBILIICHUS).

61. [loneBbie TPaH3UCTOPHI: C YHPABISIONIMUM p-# MEPEXOJIOM, C H30JIUPO-
BaHHBIM 3aTBOPOM, CTATUYECKUE XAPAKTEPUCTUKH, MTApaMETPbl, CIIOCOOBI BKIIIOUE-
HUS (C OOIIIMM UCTOKOM, OOIIIMM CTOKOM, OOIIIM 3aTBOPOM).

62. TUpHUCTOPBL: AUOJHBIN, TPUOAHBIA, CUMHCTOP, XapaKTEPUCTHUKH, Napa-
METPBI.

63. DNEeKTPOHHO-BaKyyMHbIE MPHOOPHI:  AIEKTPOHHO-JIyYEBbIE TPYOKH,
TpyOKM 3HAKOBOW MHAMKAIIMM U JTUCIUICHHbIC; KUHECKOIbI YepHO-0eble U IIBET-
HBIE.

64. ®oTosnekTpuuecKre MpuOOPHI: BaKyyMHBIE, Ta30HAIMOJIHEHHBIC, MOTY-
poBOAHUKOBBIE ((poTopesucTop, horoanoa, GoroTpan3zucTop, GOTOTUPUCTOP).

65. OnTo3JIeKTPOHHBIE MPUOOPHI: CBETOAMO/I, ONTOAIEKTPOHHBIE Maphl.

66. [laccuBHBIE D3JEMEHTHI DJIEKTPOHUKHU: KOHACHCATOPBI, PE3UCTOPHI,
TpaHchHOPMATOPHI, KATYIIKA UHIYKTUBHOCTH.

67. KoHcTpykTuBHasE 0a3a MUKPOXJIEKTPOHUKU: WHTErPAJbHBIE CXEMBI, UX
Ha3HaueHUe, Kiaccudukalus u cucrema obo3HaueHuil. CucremMa o003HaYEHUN U
MapKUPOBKH JIEMEHTOB 3JIEKTPOHUKH.

68. Knaccudukamus 1 npuMepbl IpUMEHEHUS JIEKTPOHHBIX YCTPOUCTB.

69. MHOTrOKacKaJHbIe YCUJIMTENU, UX XapaKTepUCTUKH H mapameTpbl. OO0-
paTHast CBSI3b B YCUJIUTEISX.

70. YcunuTenu MOIIHOCTH: OJHOTAKTHBIE, IBYXTaKTHbIE, TpaHC(hOpMaTop-
HBIE, OecTpanchopMaTOpHBIC.

71. OnepaniiOHHbIE YCUJIMTENH, UX XapaKTEPUCTUKU U MapaMeTpbl, IpruMe-
pbl IPUMEHEHUS: YCHIMTEINb MOCTOSIHHOTO TOKAa, CyMMaTop, HHTErparop, nudde-
pPEHIIMATOp, KOMITApaTopP.

72. I'eneparopsl rapmMoHnueckux kosedanmii: LC-, RC-, kBapiieBbie aBTOTE-
Hepatopsl, CBU maraerponssie reHepatopsl. [IpuHImn ux padboTsl.

73. UMnynbCHBIE YCTPOMCTBA: BUJA M MapaMeTpbl UMITYJIbCHBIX CHUTHAJIOB.
KittoueBoii pexxum paboThl TPAH3UCTOPA.

74. 'enepatopbl peNakCallMOHHBIX KOJEOaHW: aBTOKoJeOaTelbHbIE W
KAYIIME MYJIbTUBHOPATOPHI HA TPAH3UCTOPAX, HA JOTMUECKUX dJeMeHTax, Ha OV,
reHepaTOphl TUHEHHO-U3MEHSIOIIEroCsl Haps>KEHUsl.

75. Tpurrepsl: UX XapakTEPUCTUKH, TaPaMETPBL, IPUMEHEHNE.

76. LludpoBeie TOruuecKre 3JIEMEHTHI, mudpaTopsl, AemudpaTopsl, peru-
CTpPbI, CYETUMKH, PACTPEACTUTENN, AHAIOTO-IU(POBBIE U IHPPO-aHATOTOBBIC
npeoOpa3oBaTeiy.

77. CpencrtBa 37€KTPONUTAHMS: UCTOYHUKHN MEPBUYHOIO U BTOPUYHOTO IMH-
TaHus, OJHO(A3HbIE HEYIPAaBJIsiEMbIE U YIPaBJsieMbI€ BBIIPSIMUTEIbHBIE YCTPOM-
CTBa, CriaXWBaoIMe (QUIbTPHI, CTAOMIM3ATOPHI HAINPSIKEHUS, CTAOUIIU3AaTOPbI
TOKa, YMHOKUTEIU HAIPSKSHHUS.

32



78. YnpaBnsiemble BhIIpAMUTENHN TpexdazHoro Toka. IHBepTOpHI, BeJOMbBIE
CETbI0. ABTOHOMHBIE MHBEPTOPHI TOKAa U HampsbkeHus. MmmynbscHble npeoOpaszo-
BaTEJIM MIOCTOSIHHOTO HAIIPSKEHUS.

79. TexHuueckrue CpeacTBa CBA3M B CEIbCKOM Xo3sicTBe. TenedoHHas
cBsA3b: TeseoHHbIN anmapat, cranuus, ATC. PaguocBs3b: pacnpocTpaHeHue pa-
JMOBOJIH, aHTEHHBIE YCTPOMCTBA, PAAUOIIPUEMHBIE U PATAOINEPENAIOIINE YCTPOU-
CTBA.

80. OyHKIIMOHAJIBHBIE CXEMBI PAJAMONEPEAATINKOB U PATUONPUEMHUKOB.
Tunbel pagroOCTaHIMK  CENbCKOXO3AMCTBEHHOIO Ha3zHaudeHws. Jlucnerdepckas
cBa3b. CereBble CUCTEMBI NepeAadyd JaHHBIX. CBS3b MO CHIIOBBIM JIMHUSM 3JIEK-
Tporepeaay.

6.2 Onucanue nmokasareJsieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE
IIKAJ OlleHMBAHUA

Onenka Tekyuieil paboTbl U MPOMEKYTOUHBIH KOHTPOJIb CTYAECHTOB OCY-
LIECTBIISIETCS. HA OCHOBE TPAAULMOHHON CHCTEMBI KOHTPOJISI M OLICHKH YCIIEBAEMO-
ctu. TpanuIMOHHAs CUCTEMa KOHTPOJIA U OLICHKU YCIIEBAEMOCTH CTYJAEHTOB IIpEa-
CTaBJICHa KPUTEPHUSIMH BBICTABJICHUS OLICHOK I10 YEThIPEXOAJUIBHOM CUCTEME «OT-
JUYHO», «XOPOILO», «yIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

6.2.1 Kpurepuu olleHKH BBINOJHEHHS M 3aIUTHI JJA00PATOPHBIX PadoT

K 3amure nabopaTopHoil pabOTHI MPEACTABIAETCS OTUYET C MOJHOCThIO 00pa-
OOTaHHBIMU pe3yJbTaTaMH H3MEPEHUU, TpaUYecKuM MaTepuajoM, BHIBOJAMHU.
OTueTr He MOKET OBITh MPUHSAT U MOJUJICKUT JTOPaOOTKE B CIIydae: OTCYTCTBHUS HE-
00XOUMBIX pacueTHbIX (popmys, 0003HAUEHUN U T.II.; OTCYTCTBUSA HEOOXOAMMOTO
rpaduyueckoro Marepuana; HeKOppEeKTHOM 00pabOTKH pe3yIbTaTOB U3MEPEHHUIA.

3ammra ot4yeTa mo jgabopaTopHO paboTe MpoxoauT B (popme MoKIaaa CTy-
JICHTA TI0 BBIIOJIHEHHOM pab0Te M OTBETOB HAa BOMPOCHI MPENOJaBaTENs O TPaIH-
IMOHHOHN CHCTEME OLIEHKM cucteme. B cimyudae mosyueHus mpu 3amure jgadbopa-
TOPHOM pabOThl HEYJOBJIETBOPUTEIBHONW OLIEHKH, paboTa MOJUIEKUT MOBTOPHOU
3aIlHUTE.

TaOmuma 18
Kpurepuu onieHUBaHMsI 3a1UTHI JIA0OPATOPHBIX padoT
Ounenka Kpurepumn oneHuBanus
COTJIMIHO» — CTYACHT MH3Jarac€t cCOoACPKaHMUC BOIIpPOCa JOTHMYCCKHU

BEPHO, AapryMEHTHUPOBAaHO, YMEET [elaTh BBIBOJBI, IMPABUIILHO
(GbopMyIHMpyeT OCHOBHBIE 3aKOHBI TEIJIOTEXHUKHU; 3HAET U NPUMEHSET
OCHOBHBIE ()OPMYJIBI M pACUETHBIE 3aBUCMOCTH T10 TeMe JabopaTOpHOii
paboThI
«XOpOWIO» — CTYJIEHT M3JIaraeT CoJepKaHue BOIIPOCA JIOTUYECKU BEPHO
U 10 CYILECTBY, yMEeT JellaThb BBIBOJbl M TNPUBOJIUT INPUMEPHI M3
IIPaKTUKU, HO JOINYCKAaeT HEKOTOpblE HETOYHOCTH U HE3HAYUTEIIbHBIE
OLIMOKM UJIM ONUCKH, YTO B IIEJIOM HE BBI3bIBAET COMHEHUH B OCBOCHUH
TEMBI JJaOOPaTOPHOIN pabOThI
«yIOBJIETBOPUTEJIbHO» — CTYJIEHT HE B IIOJHOW Mepe BiajxeeT
[ToporoBelif ypo- | HaBbIKAMU JIOTMYHO M apryMEHTUPOBAaHO M3JaraTb COJEp)KaHUE
BeHb «3» (yoBJIe- | MaTepuana, UMeeT OOIIMe 3HAaHHS OCHOBHOIO COJIEp)KAHUS TEMBI
TBOPUTEIIBHO) paboTel 0€3 OCBOEHHS HEKOTOPHIX CYLIECTBEHHBIX IOJIO)KEHUH,
JONYCKAaeT HETOYHOCTH, OJTHAKO YMEET IPUMEHATh 3HAaHUSI M YMEHHUSI 110
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Bricokwuii ypoBeHb
«5» (OTAMYHO)

Cpennuii ypoBeHb
«4» (xoporto)




Ouenka Kpurepumn oneHuBanus
TeMe paboThI
MUHUMAaNbHBIH | «HEYAOBJIETBOPUTEIbHO» — CTYACHT HE OCBOWJI 3HAUYUTENIbHYIO YacTb
YpOBEHb «2» (He- | colepkaHUs  MaTepuana  JlabopaTOpHOW  paboOThl;  JOIYCKAaeT
YIIOBJIETBOPH- CYIIECTBEHHbIC OMIMOKU B M3J0XKEHUU MaTepuasa; He yMeeT BBLACIUTh
TEJIbHO) IJIABHOE U CJIEJIaTh BBIBOJIbI

6.2.2 Kputepum olleHKH BBINOJHEHUSI KOHTPOJIbHOH padoTtsl (KP)

CryaeHTsl caMOCTOSTENBHO BRINOMHAIOT KP 1 npeacTaBisior ee B ne4aTHOM
BUJIe Ha nucTax Gopmara A4 wmu B TeTpanake popmara AS. KontponsHas pabora
HE MOXET ObITh NpPUHATA M MOMJIEKUT J0padOTKE B Ciydae: OTCYTCTBUS
HEOOXOUMOro rpauueckoro marepuajga WIM OTCYTCTBUE B TIpaduuyecKoM
MmaTepuaige HeoOXOAUMBIX O0003HAYeHMH (TEIJIOBOrO IOTOKa, TEMIEpaTyphl,
paccTosiHUsA, IUIOIIAAM U T.JA.), HCIOJB3YEMBIX B pacyere; HEKOPPEKTHOU
00paboTku pe3yabTaToB pacueroB. Brimonnenue KP sBisercs oOs3arenbHbIM
3JIEMEHTOM, BIIMSIOIIMM Ha JOMYCK, K C/laye 3ayeTa ¢ OLEHKOW IO JHUCLUILIMHE.
[Ipu momyueHUM HEYIOBIETBOPUTENIHLHON OIICHKU MO KOHTPOJBHOW paboTe OHa
NOJJIEKUT UCIIPABJICHUIO U IOBTOPHOM cliaye.

Tabmnurma 19

Kpurtepun onieHMBaHUsI KOHTPOJIbHOMH padoThl
Onenka Kputepuu onenuBanus
«OTJIMYHO» — CTYACHT CaMOCTOSTENbHO U B MIOJTHOM 00bEME BBIMOTHUI
KP; 7noruuyHo, mociefnoBaTeNbHO U APTyMEHTUPOBAHO H3JIOXKUI XOJ
pELIeHNs TOCTABJICHHOM ITepel HUM 3aJa4u
«XOpPOLIO» — CTYAECHT CaMOCTOSITENIbHO U B TIOJIHOM OOBEME BBIMOIHUI
Cpennuii ypoBens | KP; normuno, mocnenoBaTenbHO M apryMEHTHPOBAHO H3JIOKUI XOJ

Bricokuii ypoBeHb
«S»

«4» pelieHusl MOCTaBICHHOM INepe] HUM 3aJlayd, HO B PEUICHUU HUMEIOTCS
HE3HAUYMUTEJIbHbIC OIHUOKH U HETOYHOCTH

«YAOBJETBOPUTEIBHO» — CTYACHT CAMOCTOSITEIBHO M B IIOJHOM

[ToporoBsiit ypo- | oObeme BboimonHwI KP; ogHako B pemieHMHM UMEIOTCS OIIMOKH H

BEHb «3» HETOYHOCTH, OTCYTCTBYET MOSCHEHUS METOIMKHU pelIeHUs, HEOpeKHOe

odopmiteHre paboThI
MuHUMAaNbHBI | «HEYAOBJIETBOPUTEIbHO» — CTYJEHT He BbhimonHuI KP
YPOBEHbB «2»

6.2.3 Kputepun oueHMBaHHUSA MPOMEKYTOYHOT0 KOHTPOJIA

K 3adety ¢ OLleHKOM HOMYCKAETCSA CTYJIEHT, HOJHOCTHIO BBIIIOJHHUBILINN BCE
BUJIbl yU€OHOW U CAaMOCTOSITENILHOM PabOThI M CAABIINI OTYETHBIE MAaTEPUAIIBI.

3auer ¢ OLIEHKON MPOBOAUTCA B YCTHOU (popme B BUE IOKIaa CTYJAEHTA MO
KKJIOMY BOIIPOCY C MpEACTaBICHUEM Ha JIMCTE OTBETA: ypaBHEHUMU, (popmyi,
pacueTHbIX cxeM, rpa@ukoB M T.I. U OTBETOB (eciu moTpeldyeTcs) Ha
JOTIOJIHUTENbHBIE BOIPOCHI TPENOAaBATEIIS.

KadectBoO  oCBO€HMS  NHUCLUMIUIMHBI, YPOBEHb  CPOPMUPOBAHHOCTH
3asBJICHHBIX OOIIEKYJIbTYPHBIX U MPOPECCUOHAIBHBIX KOMIETEHIUMN, 3HAHUA U
YMEHHS CTYJICHTa OLICHUBAIOTCS B COOTBETCTBUHU C TPAAULUOHHOW TEXHOJIOTHUEH:

Tabmuma 20

Kpurtepun onieHMBaHus pe3yJbTaTOB MPOMEKYTOYHOT0 KOHTPOJIS
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Ouenka Kpurepumn oneHuBanus

«OTJIMYHO» — CTYIEHT WH3JaraeT COJEpXKaHUE BOIPOCAa JOTMYECKU
BEpHO, AapryMEHTHPOBAaHO, YMeEET JejlaTb BBIBOJABI;, IPaBUIIBHO
(dbopMyIpyeT OCHOBHBIE 3aKOHBI TEIJIOTEXHHUKH; 3HACT U MPHUMCHSCT
OCHOBHBIE (POPMYJIBI U pacueTHbIC 3aBUCUMOCTH; MPAKTUUECKIE HABBIKH
npo¢eCCHOHATFHOTO IPUMEHEHNSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHBI.
Komnerennuu, 3aKkpemjiéHHble 32 AUCHUIIMHON, CHPOPMUPOBAHBI
HA YPOBHE — BBICOKHIA

«XO0pOLIO» — CTYAEHT M3Jaraer coJiepKaHue BOIpoca JOTUYECKH BEPHO
A IO CYLIECTBY, YMEET [e€JIaThb BBIBOABI M IIPUBOJMUT IPUMEPHI U3
MIPAaKTUKH, HO JIOMYCKAeT HEKOTOpblE HETOYHOCTU M HE3HAUUTEIbHBIE
OIIIMOKHU HJIN OIIMCKH, YTO B IICJIOM HE€ BBI3BIBACT COMHEHHUI B OCBOCHHHU
JUCLUTIINHBL.

Komnerennun, 3akpemiéHHbie 3a IMCHUILIMHON, c()OPMHPOBAHBI
HAa YPOBHE — XOpOoIIMii (CpexHmnii)

«YAOBJICTBOPUTEJIbHO» — CTYJEHT HE B IIOJIHOM Mepe BIIAJEET
HaBbIKAMHM JIOTUMHO M apryMEHTHUPOBAHO M3Jararb CoJepKaHue
Marepuaia, UMeeT oOlue 3HaHUSI OCHOBHOTO COACPKAHUS TUCIUILTAHBI
0e3 OCBOCHHS HEKOTOPBIX CYIIECTBEHHBIX IOJIO)KEHUH, JOMyCKaeT
HCTOYHOCTH U 3aTPYAHACTCA B TCOPCTUYCCKHUX BbIBOAAX, OAHAKO YMCCT
NPUMEHITh 3HAHUA W YMEHHUS B JabOpaTopHbIX paboTax, BiageeT

Bricokwuit ypoBeHb
«5» (OTAM4YHO)

Cpennuii ypoBeHb
«4» (xopor1o)

IToporoselii ypo-
BeHb «3» (ynoBie-

TBOPUTEIIBHO) . . .
HaBbIKaMU pabOTBl CO CHPABOYHOW M Y4eOHOH aMTEpaTypod, ymeer
10JIB30BATHCA HOPMAaTUBHBIMH TOKYMEHTAMH.
Komnerennuu, 3akpemiéHHble 3a IMCHUILIMHON, c()OPMHPOBAHBI
HAa YPOBHE — I0CTATOYHBIN

. | «HeyZOBJIETBOPUTEJIbHO» — CTYAECHT HE OCBOWJ 3HAYUTEIIbHYIO 4acTb
MHuRHMAIbHbI conz KaHUS IIL)I/ICHI/IHJ'II/IHBI' n(})/n CKaeT CYIICCTBCHHbIE OH}JIII/(I)6KH B

YPOBEHB «2» (He- p ’ Y Y
OBIETBODH U3JI0KEHUN MaTepuala; MpakTHYECKUe HaBBIKA HE C(HOPMHUPOBAHBI; HE

Y P YMEET BBIICIUTD TJIABHOE U CAEIATh BBIBOJBI.

TEJHHO)

Komnerennmu, 3aKperiéHHbIe 3a AUCHUILUIMHON, He ¢(hpOpMHPOBaHBI

7. YueOHO-MeTOAM4YEeCKOEe U MH(OPMAIHOHHOE O0ecnieyeHne JUCIHIUILTHHbI

7.1 OcHoBHas JMTEPATYypa

1. JIsmuu, B.I'. TEOPETHMYECKHWE OCHOBbI 3JIEKTPOTEXHUKU:
VYuebnoe mocobue / B.I'. Jlsmun, B.W. 3arunaiinos, JI.A. Hopmos; pem.: FO.I.
NBanoB, B.®. BoiiliexoBckuii; Poccuiicknil rocyJapCTBEHHbBIN arpapHblid YHUBED-

cuteT - MCXA umenun K. A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBbBIE
naH. — Mocksa, 2024. — 135 c. — Komnekuusi: YuebHast u yueOHO-
MeToauueckas nureparypa. — CBOOOAHBINA AoCTyn u3 cetu MHTepHeT (uTeHwue,
neyarh, KOIIMPOBAHUE). — Pexum aocTyna

http://elib.timacad.ru/dl/full/s17052024TOA2.pdf. - 3arxn. ¢ TuTy. skpaHa. - DJek-
TPOH. Bepcus Imed. myOnukanuu. - https://doi.org/10.26897/978-5-9675-2027-3-
2024-135. — <URL:http://elib.timacad.ru/dl/full/s17052024TOA2.pdf>. —
<URL:https://doi.org/10.26897/978-5-9675-2027-3-2024-135>.

2. CoboneB, Anekcannp BacunbeBud. OCHOBBI TEOPHUH DJECKTPUUECKUX II€-
neii: npaktukym / A. B. Cobones, B. W. 3arunaiinos, B. I'. Jlsnun; Poccuiickuii
rocygapcTBeHHblii arpaphHblii yHuBepcuter - MCXA umenn K. A. Tumupsizera
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(MockBa). — DnektpoH. TekctoBble JaH. — MockBa: PTAY-MCXA um. K. A.
Tumupszena, 2020. — 77 ¢. — Komnekuus: YueOHas 1 yueOHO-METOANYECKAs JIH-
Tepatypa. — Pexxum nocrtyna : http://elib.timacad.ru/dl/local/umo443.pdf. - 3arm. ¢
tuTyn. 3kpaHa. — <URL:http://elib.timacad.ru/dl/local/lumo443.pdf>.

3. JIanun, Bukrop I'puropbeBud. DNEKTPOTEXHUKA U DJIEKTPOHHKA. Ie-
MEHTBI, CXeMbI, CUCTeMbI: yueOHoe nocodue / B. I'. Jlanun, I'. C. 3unoBbeB, A. B.
Co6omneB; Poccuiickuii rocyaapcTBeHHbIN arpapHbiil yHuBepcuteT - MCXA nmeHu
K. A. TumupszeBa (MockBa). — DJeKTpOH. TEKCTOBbIE AaH. — Mocksa: Peapr,
2018. — 184 c¢. — Komneknust: YueOHast 1 yueOHO-METOUYECKAs IUTepaTypa. —
Pexxum moctyma : http://elib.timacad.ru/dl/local/d9391.pdf. - 3arn. ¢ Tutyn. skpana.
- DIEKTPOH. BEpCHUs ney. myOJTMKaIIy. —

<URL:http://elib.timacad.ru/dl/local/d9391.pdf>.

7.2 lonoiHMTeILHAS JTUTEpPaTypa

1. TeopeTnueckre OCHOBBI JIEKTPOTEXHHUKHU: ydeOHoe mocobue / B.I'. Jla-
nuH [u ap.]; Poccuiickuil rocynapcTBeHHBIM arpapHblil yHuBepcuter - MCXA

umenn K. A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBbIE JaH. — MoOCKBa:
PTAY-MCXA um. K. A. TumupsizeBa, 2020. — 133 c.: rpad., Tadbn. — Kommek-
nus: YueOHas W y4deOHO-METOJMYEcKas JuTeparypa. — Pexum npocryma :
http://elib.timacad.ru/dl/local/s05112020.pdf. - 3armn. ¢ TuTyn. 3Kpana. - 3JI€KTp0H
BEpcus ney. myOIMKaIUu.

<URL:http://elib.timacad.ru/dl/local/s05112020.pdf>.

2. Jlanun, Buktop I'puropseBuy. CoBpeMeHHbIE MPOOJIEMbl dJIEKTPOIHEpre-
TUKU: MeToandeckue ykazanus / B. I'. JIsanun; Poccuiickuii rocynapcTBEHHBIN ar-
papubiit yauepcuteT - MCXA umenu K. A. TumupsizeBa (MockBa), JHepreTuye-
ckuil pakynbTeT, Kadenpa snekrpocHabkeHUsSI M ANEKTPOTEXHUKU UMEHU aKajie-
muka 1. A. Byasko. — DnekTpoH. TekcToBble naH. — Mocksa: Peaprt, 2017. — 87

c. — Komnexknmsi: YueOnast u yaeOHO-METOIMYECKasl IUTepaTypa. — Pexum no-
cryma : http://elib.timacad.ru/dl/local/d9381.pdf. - 3arn. ¢ Turyn. skpana. - Dnek-
TPOH. BepCUs ned. myOTUKaITIH. —

<URL:http://elib.timacad.ru/dl/local/d9381.pdf>.

3. JIsmmn, B.I. JIMHEWMHAS U HEJIMHEWUHAS DJIEKTPOTEXHMKA:
[Mpaxtuxym / B.I'. Jlsnun, B.W. 3arunaiinos; pen.: FO.I'. UBanos, B.®. Boiinexos-
ckuii; Poccuiickuil rocyapcTBeHHbIN arpapHblii yHusepcuteT - MCXA umenu K.
A. TumupsizeBa (MockBa). — DJEKTPOH. TEKCTOBBIE AaH. — Mocksa, 2024. — 76
c. — Komnekuus: YuyeOHas u yueOHO-MeToanueckas aureparypa. — CBOOOIHBIN
noctyn u3 cetu MHTepHeT (4TeHue, nedars, KonupoBaHue). — Pexxum gocryna :
http://elib.timacad.ru/dl/full/s17052024 LiNA.pdf. - 3arn. ¢ TuTyn. 3KpaHa. - DJiek-
TPOH. Bepcus Imed. myOnukanuu. - https://doi.org/10.26897/978-5-9675-2026-6-
2024-76. —  <URL:http://elib.timacad.ru/dl/full/s17052024LiNA.pdf>. —
<URL:https://doi.org/10.26897/978-5-9675-2026-6-2024-76>.

4. Nsmmn, B.I'. JUHEWMHAS U HEJIVMHEWMHAS DJIEKTPOTEXHMKA:
[Mpaxtuxym / B.I'. Jlsnun, B.M. 3arunaiinos; pen.: FO.I'. UBanos, B.®. Boiinexos-
ckuii; Poccuiickuil rocyjapcTBeHHbIN arpapHblil yausepcuteT - MCXA umenu K.
A. TumupsseBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. — Mocksa, 2024. — 76
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c. — Komnekuus: YueOnas u yueOHo-meroanueckas aureparypa. — CBOOOTHBIN
noctyn u3 cetu MHTepHeT (UTeHue, medarh, KonupoBanue). — PexxuMm gocryma :
http://elib.timacad.ru/dl/full/s17052024 LiNA.pdf. - 3arn. ¢ TuTynI. 3KpaHa. - DJiek-
TPOH. Bepcus Imed. myOnukanuu. - https://doi.org/10.26897/978-5-9675-2026-6-
2024-76. —  <URL:http://elib.timacad.ru/dl/full/s17052024LiNA.pdf>. —
<URL:https://doi.org/10.26897/978-5-9675-2026-6-2024-76>.

7.3 HopMaTUBHO-TIPABOBbIE AKTHI

1. ®enepanbublii 3aKk0H 0T 26.03.2003 Ne 35-D3 «O06 371€KTPOIHEPTEeTUKEY
(B mocneanei pen.) https://www.consultant.ru/document/cons_doc LAW_41502/.

2. [Tocranosnenue IlpaButenscrBa PO ot 27.12.2004 r. Ne 861 «O06 yTBep-
xaeHuu [IpaBusl HEAMCKPUMUHAIIMOHHOTO JOCTYIA K YCIyraM 1o nepeaaue 3JieK-
TPUYECKON SHEPTMM W OKa3aHUs ATUX ycuyr, [IpaBun HeIuCKpUMHUHAIMOHHOTO
JIOCTYIA K yCJIyraM IO ONepaTUBHOAUCIIETYEPCKOMY YIPABICHUIO B 3JIEKTPOIHED-
TeTUKE M OKa3aHusl 3TUX yciyr, [IpaBuin HEIUCKPUMHUHAIIMOHHOTO JOCTyNa K
yciyram aJMUHUACTPATOpa TOPrOBOM CHCTEMBI ONTOBOTO PHIHKA M OKa3aHUS 3THX
yeayr u IlpaBuin TEXHOJIOTMYECKOTO MPUCOEAUHEHUS] SHEProNpUHUMAOIINX
YCTPOMCTB MOTpEeOUTENEH 3JIEKTPUUECKON 3HEPrHH, OOBEKTOB MO MPOU3BOICTBY
AIIEKTPUYECKON SHEPTUH, a TAK)KE 0OBEKTOB IEKTPOCETEBOTO XO3SIMCTBA, TPUHA/I-
JeXKAIUX CETEBbIM OPraHU3alUsM M HUHBIM JIUIAM, K DJIEKTPUYECKUM CETSIM)
https://www.consultant.ru/document/cons_doc LAW_51030/.

3. IToctanoBnenue IIpaBurtenbctBa Poccuiickoit @eaepanun ot 4 mas 2012
r. Ne 442 «O QyHKIIMOHUPOBAHUHM PO3HUYHBIX PHIHKOB JICKTPUUYECKOU IHEPTUH,
MOJIHOM U (WJIM) YaCTUYHOM OTPAHMYEHUHU PEXHUMa MOTPEOJSICHUS AIIEKTPUUECKON
sHepruu https://www.consultant.ru/document/cons_doc LAW _130498/.

4. ®enepanbubiii 3akoH OT 23.11.2009 Ne 261-®3 (mocneansiss pen.) «O6
HPHEProcOEPe’KEHNH U O TOBBILICHUU YHEPTreTUYECKON YP(HEKTUBHOCTH U O BHECE-
HUM U3MEHEHHUW B OTJEIbHBIE 3aKOHOIATENbHbIE akThl Poccuiickonn denepannmn»
10. IToctanosnenue IlpaBurensctBa Poccuiickoit @enepaunu ot 15 ampens 2014
r. Ne 321 (B pen. ot 21.01.2021 r.) 'ocynapctBennas nporpamma Poccutickoit @e-
Jepaluu «Pa3Butue OYHEPTETUKI
https://www.consultant.ru/document/cons_doc LAW_93978/.

5. DHepreruueckas crparerus Poccuiickoit @enepanuu Ha nepuon 10 2035
roga (pacnopsikenue IlpaButensctBa Poccuiickoit ®@eaeparuu ot 9 utons 2020
rona Ne 1523-p) https://www.consultant.ru/document/cons_doc LAW_354840/.

7.4 MeTtoanueckue yKazaHusi, peKOMEHIAUMU U IPyrue MaTepuasbl K 3aHs-
TUSAM

1. TeopeTuueckre OCHOBBI ANIEKTPOTEXHUKHU: pabouas terpans / A. B. Co-
ooneB [u ap.]; Poccuiickuii rocynapcTBeHHbIN arpapHbiii yHuBepcurer - MCXA

umenn K. A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. — MoOCKBa:
PTAY-MCXA um. K. A. Tumupszena, 2020. — 83 ¢. — Koeknus: YueOHas u
y4eOHO-METO 1Y eCKast JUTEpATYpA. — Pexxum J0CTyna

http://elib.timacad.ru/dl/local/umo444.pdf. - 3arn. ¢ TuTyn. 23KpaHa. —

<URL:http://elib.timacad.ru/dl/local/umo444.pdf>.
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2. Jlamun, B.I'. TeopeTndeckue OCHOBBI AJIEKTPOTEXHUKHU: Pabodast TeTpaap
/ B.I'. JIanun, B.W. 3arunaiinos, [.A. Hopmos; per.: FO.I'. iBanos, B.®. Boiiie-
XOBCKHUI; Poccuiickuii rocy1apCTBEHHbBIN arpapHbiii yHuBepcuteT - MCXA nmeHu
K. A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBBIE JaH. — MockBa, 2024, —
82 ¢. — Komneknus: YueOHas u yuyeOHO-MeTOoAMUecKas auteparypa. — CBoOo/I-
HBIM JocTyn u3 cetu MHTepHer (ureHue, meyaTh, KonmupoBaHue). — Pexum no-
ctyna : http://elib.timacad.ru/dl/full/s17052024TOA RT.pdf. - 3arn. ¢ Tutyn.
9KpaHa. - DJEKTPOH. Bepcus med. myOnukamuu. - https://doi.org/10.26897/978-5-
9675-2028-0-2024-82. —
<URL:http://elib.timacad.ru/dl/full/s17052024TOA_RT.pdf>. —
<URL:https://doi.org/10.26897/978-5-9675-2028-0-2024-82>.

3. JIsnun, Buktop I'puropreBry. DIEKTPOTEXHUKA U SJIEKTPOHUKA: paboyast
tetpans. U.1. Onextporexuuka / B.I'. Jlsnun, A.B. Cobones, A.A. Urynun; Poc-
CUMCKHI rocyapcTBeHHbINA arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumu-

pszeBa (MockBa). — DIEKTpOH. TeKcToBble JaH. — MockBa: PTAY-MCXA um.
K. A. Tumupszena, 2020. — 105 c.: rpad., Tabn. — Komnekuus: YueOHas u yueo-
HO-METOJUYeCcKas JIUTEpATYpA. — Pexum Jo0cTyna

http://elib.timacad.ru/dl/local/s05112020-1.pdf. - 3arn. ¢ TuTyn. 3KpaHa. - DJek-
TPOH. Bepcus ney. nyOJTUKALIH. —

<URL:http://elib.timacad.ru/dl/local/s05112020-1.pdf>.

4. QJIEKTPOTEXHUKA U DJIEKTPOHUKA: Pabouas tetpans / B.I'. Jls-
nuH, B.W. 3arunaiinos, J[.A. Hopmos, /[.C. Kapnakos; pen.: FO.I'. sanos, B.®.
BoiinexoBckuii; Poccuiickuii rocy1apcTBeHHbIN arpapHblid yHUBEpcUTET - MCXA
umenn K. A. TumupsizeBa (MockBa). — DNEKTPOH. TEKCTOBbIE JaH. — MoOCKBa,
2024. — 105 c¢. — Komnexknust: YueOHast 1 yueOHO-METOUYECKAs IUTepaTypa. —
CBoOomnbIit focTyn u3 cetu HTepHET (YTeHue, evaTh, KOMUPOBaHUE). — Pexum
noctyna : http://elib.timacad.ru/dl/full/s20052024AiA_RT1.pdf. - 3arn. ¢ tutymn.
DKpaHa. - DJIEKTPOH. Bepcus med. nmyonukamuu. - https://doi.org/10.26897/978-5-
9675-2029-7-2024-105. —
<URL:http://elib.timacad.ru/dl/full/s20052024A1A_RTI1.pdf>. —
<URL:https://doi.org/10.26897/978-5-9675-2029-7-2024-105>.

8. Ilepeyennb pecypcoB HHPOPMANHMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH «UH-
TepPHEeT», He00XO0AMMBbIX VISl OCBOCHHS TUCHUIIINHBI

1. https://docs.cntd.ru/document/1200146451 T'OCT 34184-2017. DnexTpo-
PHEpreTuyeckue cucrteMbl. OnepaTuBHOAUCIIETYEPCKOE yrpaBiieHue. Perynuposa-
HUE YaCTOThl U MEPETOKOB aKTUBHOW MOIIHOCTH B dHEprooobeauuenuu. Oomue
TpeOoBaHUsI (OTKPBITHIN JOCTYII).

2. https://docs.cntd.ru/document/1200158807 I'OCT P 58057-2018. I1nanu-
poBaHue pa3BuTHs dHeprocuctem. Oo61He TpeOoBaHUs (OTKPBITHIA TOCTYM).

3. https://docs.cntd.ru/document/1200158725 T'OCT P 58087-2018. Enunas
JHEepreTHYecKas CUCTEMa M HU30JMPOBAHHO pabOTAIONIHe SHEPrOCHUCTEMBI. DJIeK-
Tpuueckue cetu. [lacnmopT BO3AYIIHBIX JIMHUN 3JEKTPONepeIaul HanpspKeHUueM 35
KB u BbIlIE (OTKPBITHII TOCTYII).
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9. IlepeyeHb MPOrpaMMHOI0 o0eceYeHn st

Tabmuma 21
Ne I;‘Ijneﬁ?o‘f:ﬁﬂﬂl:); HauMeHoBanue Tun ABTO I'ox pa3-
n/n pasiesa y NporpaMMbl | NMPOrpamMMbl P padoTku
AMCUMILIMHBI (MOYJIs1)
Elcalc Pacuernas Kypaknn A.C., 1998
Mapuenko A.Il.
Paznen 1. Dnexrpuueckue
MonenupoBanue
e HHMMH mex.u Mmart. roc.
anekTpuyeckux | OOyuaromias it Arva-Ara 2000
cxem (MDC) YR
Pasnen 2. MarautHbie Elcalc Pacuernas Kypaxnn A.C., 1998
Mapuenko A.IT.
TIEMU U IEKTPOMarHUTHBIC MeperkosA A
yCTpOiCTBa QBASIC OO6yuaromias CoGoues AB. 2008
Kypakun A.C.,
Pa3nen 3. DnexkTponuka Excel Pacternaz Mapuenko A.Il. 1998
AutoCAD Pacuernas Autodesk 2009

10. Onucanue MaTepraibHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM AJIsE OCYIIIECTBIIE-
HUSL 00pa30BaTEIBLHOTO MPOLIECCa MO TUCIUILINHE

TabOmura 22
Caenenus 00 00ece4eHHOCTH CHENMATH3UPOBAHHBIMYU Ay IUTOPHUSAMH,
Ka0MHeTaMHu, Ja00pPATOPUAMHU

* ~r s
HanmeHoBaHMe cieMAJbHBIX NOMelmeHuH 1 | OCHAIIEHHOCTH CIENHAJbLHBIX NOMEIeHn i
MOMeIleHU 1JI51 CAMOCTOATEIbHOM padoThl (Ne| ¥ moMeleHuil 151 CaMOCTOATEILHOM pa-
yueOHOro kopmyca, Ne aynuropun) 00TBHI**

VYueoOnsrii koprryc Ne 24, ayautopuun 103 1. ITapTsi 26 miT.

2. Ctynbs 52 wr.

3. Jlocka menoBast 2 ImiT.

4. Dxpan (MuB. Ne 410138000002640)

5. Ilpoexrop (MuB. Ne 410138000002634)

VY4eOnsiit kopnyc Ne 24, aynutopun 106 KommnbrorepHslii KJ1acc (Nus. Ne
410124000602952)

1. UatepakTuBHas nocka 1 mr.

2. CucteMHblit 010K 16 mT.

3. Mounurop — 16 mr.

4 ITapTe! — 18 .

5.Ctynpsa — 32 mwir.

6. JlJaboparopuslii ctenn «Teopus snekrpude-
ckux uerneit» (Mus. Ne 410124000603063)

7. Jlocka menoBast — 1 miT.

IenTpansHas HaydHas oubnmuoreka mmenn H.U. XKemesnoBa PTAY-MCXA umenn K.A. TumupsizeBa, BKIItOYaro-
mast 9 YUTAIbHBIX 3JI0B (B TOM YHCJIE 5 KOMITBIOTEPHU3UPOBAHHBIX), OPTaHU30BAHHBIX MO MPHUHIIUITY OTKPBITOTO
nocryna u ocHaieHHbIX Wi-Fi, Uateprer — noctynom. O6mexutus Ne 4, Ne 5 u Ne 11. KomHaThI 11 camomoaro-
TOBKH

11. MeToauyeckue peKOMeHIAUM CTYAEHTAM 10 OCBOEHUIO U CIUIINHBI

CopepxaHue U3y4yaeMoro mMarepuaya JUCHHUILUTMHBL U TpaQUK UX U3yUEHUS
npuBeseHbl B pabouell yueOHON mporpamme. [[iisi ycmemHoro BBITIOJHEHUS rpa-

39




¢uKka U3yueHus: CTyJIeHTaM PEKOMEHAYETCs MOJIb30BaThCs YUeOHUKaMH U yueOHO-
METOJAMYECKUMHU MOCOOUSIMU U3 OMOIMOTEUHOTO (POHIA YHUBEPCUTETA, a TAKKE
METOJAMYECKIUMU MOCOOUSIMU TI0 BBIMOJHEHUIO JIA00PATOPHBIX PaboT, XpaHSIIIUMHU-
cs Ha kadenpe.

CryaeHTam HEOOXO0IUMO:

¢ BHUMATEIIbHO 03HAKOMHUTBCS C COICPKAHMEM TEMaTHYEeCKOTro TIaHa, BbI-
BEIIMBAEMOro Ha kKadeape, MPUBOJUMOM B HEM CIHCKOM PEKOMEHIYEMO JIUTe-
patypbl, mpuoOpecTu B OMOJIMOTEKE yHHMBEpCUTETa TpeOyromuecs Y4eOHUKU U
y4eOHbIE TOCOOuS;

% MOJIyYUTh KOHCYJIBTAINIO Y TIperoiaBaTeneii kapeapbl, BEAYIINX TUCIIH-
winHy «O011ast 3JEKTPOTEXHUKA U 3JIEKTPOHUKA», 10 BCEM BO3HUKAIOIIUM Yy4eO-
HO-METOJIMYECKUM BOIIPOCAM;

% HCIIOJIB3YSI METOJUYECKUE ITOCOOHSI, CTPOTO TI0 TeMaM TUCIHILIHHBI MTPH-
CTYNHTh K U3YUEHUIO PEKOMEHyEMOW JTUTEPATYPHI;

¢ MpopabaThIBaTh KAKAYIO0 TEMY Cpa3y Mocie e€ MPOYTeHUS Ha JICKIIHH,

+¢ KP BBIOTHATH MOCHIE N3II0KEHUS COOTBETCTBYIOIINUX TEM;

s npu KP oTBeTuTH Ha mpeanaraeMele MperoaaBaTeeM BOMPOCH MO TeMe
KOHTPOJIbHOM paboThI;

¢ mepe] BBIMIOJIHEHUEM JTA0OPATOPHBIX pabOT O03HAKOMHUTHCS C METOJIHYe-
CKMMH YKa3aHUSMH T10 UX BBINOJIHEHUIO;

¢ IUTSL IONYCKa K 3a4eTy CTYJASHTY HEOOXOJHMMO BBHIIOJHUTH U YCIICITHO
cIaTh OTYETHI IO BCEM JTaOOPAaTOPHBIM paboTaM, a TaK)Ke BBITIOJHUTH BECh 00beM
CaMOCTOSITENIbHON MHIUBUYadIbHOU pabOThl, 3aIUTUTh BhINOJIHEHHbIE KP;

% IIPM TIOJITOTOBKE K 3a4€Ty PYKOBOJICTBOBATHCS BOIIPOCAMHU, PUBEIACHHBI-
MU B pazzene 6.2 maHHo#i padodeil mporpaMMBI.

B koHcnekTe nekiuit cieayeTr mzberatb moapoOHo 3amucu. KoHCnekT He
JIOJDKEH MPEeBpalIaThesl B €AUHCTBEHHBIH UCTOYHUK MH(POPMALINH, a JO0JDKEH MO
BOJIUTh CTYJEHTAa K CaMOCTOSITEJIbHOMY OOJYMBIBAaHUIO MaTepuaia, K padore c
yueOHo#l kHUroi. HezaBucuMo OT TOro, ecTh y4eOHHMK WM HET, JIGKIIUU 3aIlUChl-
BaTh HEOOXOIUMO.

[Tocnenyromas paboTta Haj JEKIMeH 3aKI04YaeTcsi B IOBTOPEHUHU €€ CoJep-
KaHUA 110 KOHCIIEKTY (a elle Jy4lle ¢ MPUBJICYCHUEM JOTIOJHUTEIbHBIX UCTOUYHU-
KOB) BCKOpE IOCJIE €€ MPOCTYIINBaHUs, T.K. 3a0bIBaHNE MaTepualia, BOCIIPUHATOTO
JTF00BIM CIOCOOOM UAET OCOOCHHO MHTEHCUBHO CPa3y e MOCIe BOCIPUITHS.

Odopmiierne 1a0OpaTOPHBIX PadOT MOJDKHO OBITh MAaKCUMAJIbHO TPUOIIH-
KEHO K YPOBHIO, Ha KOTOPOM BEAETCA OJKCIEPUMEHTalbHAas HAy4HO-
UCCIIeoBaTeNbCcKas paboTa B KOHKPETHOM MPEAMETHON 00IacTH.

[Ipu moaroToBke K 1a6OPATOPHOMY 3aHITHIO CTYACHT JAOJDKEH M3YUHUTh pe-
KOMEH/IOBaHHBIM K JAHHON TeMe MaTepHall Mo Y4eOHUKY U J1a00paTOpHOMY MpaK-
TUKYMY, TIOJATOTOBUTH OTYET, KOTOPBIN JOJDKEH COoJepKaTb HaMMEHOBaHUE pado-
ThI, IIEJIb Pa0OTHI, CXeMBbI PaCCMaTPUBAEMON YCTAaHOBKH C YKa3aHHWEM KOHTPOJIBHO-
U3MEPUTENBHBIX MPUOOPOB, pacueTHBIX (POPMYIL, TAOIUIIBI Ul 3aIUCU OTBITHBIX
naHHbIX. Ha 1abopaTOpHBIX 3aHATHAX CTYJAEHT 0053aH 00 yMaHHO BBITIOJIHSATH 3a-
JaHWA, aHATTM3UPOBATH MOJTyYEHHBIE PE3yJIbTaThI.
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OxoHuaTeabHO O(OPMIICHHBIE OTUETHI MO JTA0OPAaTOPHBIM paboTaM 3alllu-
IIAFOTCS CTYAICHTaMU B WHIWBUAYAJIHHOM TMOPSAIKE B YaChl KOHCYJIbTAIIUH TpPEIo-
JlaBaTelNIs B JICHb BBIMTOJIHEHUS JTa00paTOpHOU paboThl WK OiiKaiiiiee Bpemsi.

bonee monpoOHO MeTOMMYECKUE PEKOMEHIAINN PACCMOTPEHBI B METOIUYE-
CKHMX YKa3aHMSX I CTYJAeHTOB (1. 7.4)

Buabi u popmbl 0TpadOTKM NPONMYINEHHBIX 3aHATHIA

CTyneHT, TpOMyCTUBIIUHN JICKIIMOHHOE 3aHATHE, 00s3aH CaMOCTOSITEBHO
npopaboTaTh MPOMyUICHHYI0 TeMy (pa3zen), MpeJoCTaBUTh MPEenoJaBaTeNi0 KOH-
CHEKT MPOIMYIIEHHON JIEKIIMA U OTBETUTH B YCTON (pOpMe Ha BOMPOCHI 3a]1aBaeMbIe
IpenoaaBaTesieM Mo TeME JICKIIUH.

[IpomymienHbie 1a60paTopHbIE pabOThI JOJKHBI OBITH BBIMOJIHEHBI, BpEMs
BBITIOJIHGHHSI Ha3zHayaeTcsl mpenonaBatenieM. [lepen orpaboTkoil 1abopaTtopHOU
paboTHl CTYAEHT CaMOCTOSITEIbHO M3y4YaeT TEOPETUUECKUI MaTepual o TemMe pa-
OOTBI, TIOPSIIOK €€ MPOBEACHUS U METOAUKY 0OpabOTKM OMBITHBIX MaHHBIX. J[aH-
HBIC TOJTYYCHHBIC NP BHITIOJHEHUH TPOMYIICHHOW JIabopaTOpHON pabOThI 3aHO-
CUT B 3apaHee TMOJTrOTOBJICHHBIM oT4eT. [locme 00pabOTKM OMBITHBIX JaHHBIX
O0(OPMIICHHBIN JOJKHBIM 00pa30M OTYET O BHITIOJHEHUH Jab0opaToOpHO paboThI
NIPEIOCTABIICTCS BEAYIIEMY TIPETIOAaBATEIIO AJIs 3alUTHI.

12. MeToanvecKkue peKOMEHAANNH NMPENnoAaBaTe/]siM 10 OPraHu3anuu odyue-
HHUSA 110 JUCIHHUILIHHE

12.1 MeToan4yecKkue peKOMEHIAIMHU ISl YTEHHUSI JIeKIUi

Haunyumeit ¢dopmoii opranuzanuu o0yudeHus aucuuriuHe «OOmmas iek-
TPOTEXHUKA U DJIEKTPOHUKA» MPEIACTABIIIETCS Takas, NMPU KOTOPOM BCE BUIBI
y4eOHBIX 3aHATUH (JIeKIus, JJabopaTOpHbBIC 3aHATHUS, KOHTPOJIbHBIE PabOTHI) 00Opa-
3YIOT €UHBIN B3aUMOCBSI3aHHBIA yueOHBIN mpoliecc. JIEKIuu SIBISIIOTCS OJTHUM U3
BOKHEUIUX BUAOB Y4eOHbIX 3aHATUH. OHU IOJKHBI 1aTh CUCTEMATU3UPOBAHHbIE
OCHOBBI Hay4YHBIX 3HAHWI MO JUCHUUILUIMHE, KOHIIEHTPUPOBATH BHUMAHUE CTYJICH-
TOB Ha HAaMOOJIEE CIIOKHBIX U Y3JIOBBIX BOMPOCAX.

OO0beM ynTaeMbIX JIEKITHI onpeaesieTcsi rpaduKoM U3ydeHUs TUCITUATITUHBL.
[Ipu yciioBuM CBOEBPEMEHHOTO 3aKPEIJICHUS JIEKIMOHHOTO MaTepuasa Ha rpyImo-
BBIX 3aHATHSX U B MPOLIECCE BBHIMOJHEHHS TOMAIHUX 33JJaHU CTYAEHTHI SIBISIOT-
Cs Ha OYEPEHbIC JICKIIMU JOCTATOYHO MOATOTOBICHHBIMHU ISl UX MPOCITYIINBAHUSA
Y YCBOCHUH.

Bo Bpems siekuui AEMOHCTpALU CIAWA0B WM MPE3EHTALUN ABIAECTCS MPE-
nouTtuTenabHee. [IpuMeHenne ciaiioB U npe3eHTauil TpeOyeT TIaTeJIbHOu pado-
Thl, TI0O METOJIMYECKOMY OOECIEUECHUIO TaKUX 3aHSATUH: OTOOp HEOOXOIUMBIX
dbparMeHToB (QUIBMOB U CIIAIOB, MOAOOP MIUIIOCTPALIMM M YepTekKel, MpoBepKa
KaueCcTBa UX JIEMOHCTPALINH, 3aTPAYNBAEMOI0 BpeMEHs U T.1. [InmaHupyemblil K u3-
JIO’)KEHUIO B JICKIUAX MAaTEpUANl JOJDKEH OTPa)kaTh TOJBKO OCHOBHOE COJIEPIKAHHE
M3y4aeMOTO BOIIPOCA, COUYETAsCh C MPUMEPAMH U, MPU HEOOXOIUMOCTH, HILTIO-
CTpUPYETCS TEXHUYECKUMU cpencTBaMu oOydeHus. [Ipu 3ToM He cieayer, mo BO3-
MOXHOCTH, BKJIFOUATh B JIEKIIMIO TPOMO3JIKME BBIBObI, TOSICHEHUSI U TOMY 10J100-
HBIIl MaTepuall, OJJHAKO B TAKUX CIydasXx HEOOXOJMMO 00s3aTEbHO YKa3bIBaTh
paszesibl pEKOMEHAYEMOUM JUTEpaTyphl, II€ MOXKHO MOJYYUTh YOEAUTEIbHBIE OT-
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BEThl Ha BO3HHUKINKE BONpockl. Kpome 3TOro0, B JIeKuu oOpamniaercs BHUMAaHHE
CTYJEHTOB Ha BOIPOCHI U3y4aeMOT0 MaTepuaia, KOTOpbIe OH JIOJDKEH U3YYHTh Ca-
MOCTOSITEIHHO TI0 YKa3aHHOW B METOAMYECKHUX yKa3aHUAX MO TAaHHOW IUCIUTUIMHE
JUTEepaType.

12.2 MeToan4yeckue yKazaHus J1Jisl POBeeHUs JIA0OPATOPHBIX 3aAHATHI

JlabopaTopHble 3aHATHS UMEIOT IEJIbI0 O0YIUTh CTYJEHTOB METOJAaM JKCIIe-
PUMEHTAIIBHBIX UCCIICJIOBAaHWA, IPUBUTHh HABBIKM aHAJIM3a U 00pabOTKH TOTy4YeH-
HBIX JaHHBIX TpU paboTe ¢ J1abopaTOPHBIM OOOPYAOBAHHUEM, BBIUMCIMTEIHLHOU
TexHUKH. Ha 1maGopaTOpHBIX 3aHATUSAX 3aKpEIUIIeTCS TEOPETUYECKUH MaTepual,
MOJTyYEHHBIN MPU U3yYEHUN OCHOBHBIX BOIIPOCOB JAHHOM JTHUCHUTIIHHBI.

B nauane nabopatopHOro 3aHATHs MPENOJaBaTENb JOKEH OMPENeTUTh ero
eJb, YKa3aTh B3aMMOCBSI3b 3aHATHS C pa3zesiaMd OCHOBHOTO COJECPKaHUS JUCIIH-
IUTMHBI, TIPOBEPUTHh TOTOBHOCTH CTYJECHTOB JIJIsl BBIMIOJIHEHHsI TaHHOM paboThl. [Ipu
MOJITOTOBKE K JaOOPaTOPHOMY 3aHATHIO CTYACHT JODKEH HM3YyYUTh PEKOMEHIO-
BaHHBIM K JaHHOW TeME MaTepHall Mo y4eOHHKY W JIA0OpAaTOPHOMY MPAKTHKYMY,
MOJITOTOBUTH OTYET, KOTOPBIA JODKEH COAepKaTh HauMEHOBaHHE PabOThI, IIENb
paboThI, CXEMBI pacCMaTPUBAEMOM IIIEKTPUUECKON IIEMH C YKa3aHHEeM KOHTPOJIIb-
HO-M3MEPHUTENBbHBIX MPUOOPOB, paCYETHBIX (HOPMYII, TAOJUIIBI AJIs 3aIHCH OIIBIT-
HBIX JIaHHBIX.

[Ipu mocTaToOYHOM TEXHHMYECKOW OCHAIEHHOCTH Y4eOHOM iabopaTopuu Ka-
beapsl CTyIEeHTHI BBIIOJIHSIOT J1A0OPAaTOPHYIO pabOTy, MpenBapUTENIbHO pa3OuB-
IIMCh N0 «OpUragaM», BKIIOYAIOMUM B cebst o 4-5 ctynenTtoB. Ecnu ke Het Ta-
KON TEeXHMYECKON BO3MOXKXHOCTH, TO JlabopaTopHas paOoTa BBIMOJHSIETCS Cpasy
Bcel moarpynmnoit wiu 1\2 moarpynmel. [lpu 3Tom mpenoaaBatens pacnpenenser
MEXIy CTYJAEeHTaMU O0S3aHHOCTH TI0 BBITIOJHEHUIO JabopaTOpHOM paboThI, cTapa-
SCh 3a/IEUCTBOBATh B pab0OTE KaK MOKHO OOJIbIIE CTYCHTOB.

[lepen mpoBeneHneM 1abOpaTOpPHON pabOTHI MPENOAaBaTeNh WM aCCUCTH-
pyroluii eMy uHxeHep (1adopaHT) yueOHOM J1abopaTopuu MPOBOAUT UHCTPYKTAXK
10 TEXHHUKE O0€30MaCHOCTH.

[IpenogaBaTens 00s3aH CIETUTH 32 XOJOM €€ BBITIOJHEHUS Ha Ka)XIOM pa-
0odeMm mecTe, 3a COOI0IEHUEM TIPAaBIJT TEXHUKH 0€30MaCHOCTH, KOHCYJTbTHPOBAThH
CTYJCHTOB I10 BO3HHUKAIOIINM Y HUX BOIIPOCaM, IOMOTaTh, B BHITTOJIHEHUH PaOOTHI.

[To oxoHUaHWU TAOOPATOPHOTO 3aHATHUS MPENOJaBaTelb JOHKEH MO3HAKO-
MUTBCS C pe3yJIbTaTaMU, MOJTYYCHHBIMU B XO/I€ BBITIOJHEHUS CTYACHTaMU PaOOTHI.

Bce maGoparopupie pabOThl MODKHBI OBITH OGOPMIIEHBI B OTIEIHHOM
«KypHane nus mabopaTopHbIX padboT». ITO MOXKET OBITH OTHENbHAs TETpalb, B
KOTOPOW CTYZICHT Ha OCHOBE METOJMYECKUX PEKOMEHAAIMM AJs MPOBEICHUs Ja-
O6opaTopHO#l paboThI, pa3paboTaHHBIX Kadeapoil, TOTOBUT CBOW TMEPCOHAIBHBIN
KOHCHEKT, J1U00 OTHEIbHBIA pa3pabOTaHHBIA M U3JAHHBIA Kadeapoil MakeT KOH-
CIIeKTa JJabopaTOpPHOM pabOTHI.

[Tocrme CHATHS OMBITHBIX JaHHBIX CTYJIEHTHI O0paOaTHIBAIOT PeE3yJbTaTh
DKCIIEPUMEHTA, CTPOST rpaduKku (ecld OHM MPEeayCMOTPEHBI B paboTe), AENIaroT
BBIBO/IBI 110 padoTe.

[Tocne BeIMONHEHUS 1a00paTOpHOI PabOTHI IeraecooOpa3HO MPOBOIUTH €€
«3amuTy». OKOHUYATENbHO 0(OPMIICHHBIE OTYETHI 10 JIAOOPATOPHBIM padoTaM 3a-
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IMMINAOTCA CTYICHTaMH B MHAWBHYAILHOM MOPSIKE B Yachl KOHCYJIbTaLHii mpe-
nojasarens. ITO MO3BONAET CTyJEHTAM eille pa3 TIOBTOPHTH M OCMBICITHT MPOii-
ACHHbII MaTepual, a MpPenoaBaTeio0 OUEHHTh CTeNe s YCBO€HHS MPOMIEHHOr0
CTYZIeHTaMH MaTepuaa.

IIporpammy pa3spaGoranu: /C//
Hopmos JT.A., .T.H., npodeccop ////

Kapnakos J1.C., accucrenr _@

«L7» oF 2024 r.

«fr__ 2 20a4r

43



PEINEH3USA

Ha padouyro nporpammy aucuILIMHBI b1.0.19 «O01mas 3/IeKTPOTeXHUKA U 3JIEKTPOHUKA»
OIIOII BO no nanpasJjennio 23.03.03 «Jkcmiayaranus TPAHCIIOPTHO-TEXHOJIOTHYECKUX
MaIIH U KOMILIEKCOB», HANIPABJIeHHOCTh « TeXHNYeCKHuil cepBUC CTPOUTEIbHO-10POKHBIX
MAIIMH» (KBAaJU(UKANHA BBINIYCKHUKA — 0aKaJiaBp)

AmnppeeBsiM Cepreem AHIIpeeBUYEM, JOIEHTOM Kadeapsl «ABTOMATH3aLUU U POOOTH3a-
UM TEXHOJOTUYECKUX MpolieccoB uMeHn akagemMuka M.®. bopoauna» ®I'bOY BO «Poccuii-
CKMH rocyJapcTBEHHbIN arpapHbiii yHuBepcuteT — MCXA nmenun K.A. TumupszeBa», 1OLEHTOM
(maylee Mo TEKCTY PELEH3EHT), MPOBeAEHAa peleH3us padoueil mporpaMMbl JUCHUIUIMHBEL «O0-
as JIEKTPOTeXHnKa u diekTponukay OIIOIT BO no nanpasnenuto 23.03.03 «Ixcniyara-
IS TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH H KOMILIEKCOB», HAallpaBlIeHHOCTh «TexHu4e-
CKMIi CepBHC CTPOMTEIBLHO-10POKHBIX MAIINH» (OakanaBpuaT) pazpadboranHoi B ®I'bOY BO
«Poccuiickuil rocynapctBeHHbIN arpapHbiii yHuBepcuteT — MCXA umenu K.A. Tumupszeray,
Ha Kadenpe DIeKTpoCcHA0KEeHNS U TEIUIOIHEPreTUKH UM. akagemuka U.A. Byasko (pa3zpaborun-
ku — HopmoB JIMutpuii Anekcanaposuy, npodeccop kadeapsl «DNEKTPOCHAOKEHHUS U TEIUIO-
sHepreTuku uM. akagemuka U.A. byasko» n Kapnakos [Imutpuii CepreeBud, acCUCTEHT Kaden-
pBl «DIIEKTPOCHAOKEHUS U TEIJIOPHEPTeTUKU M. akaneMuka M. A. bynzko»).

PaccmoTpeB npencTaBicHHbIE HA PELEH3UIO MAaTEPHUAIIbl, PELICH3CHT MPUILET K CIEoYIO-
MM BBIBOJIAM:

1. IlpenbsiBnenHas pabouass mporpaMma JUCHUIUIMHBI «OOIIasi 3JeKTPOTeXHHKa H
3JIeKTPOHUKA» (nanee 1o tekcry llporpamma) coomsemcemeyem tpedoanusm ®@I'OC BO no
HanpasieHuo 23.03.03 «Ikcmiryarauusi TPAHCHOPTHO-TEXHOJOTMYECKMX MAIIMH W KOM-
IIeKcoB». [Iporpamma codeporcum Bce OCHOBHBIE pasfienbl, coomeemcmeyem TPeOOBAHUAM K
HOPMaTHUBHO-METOINYECKUM JOKYMEHTAM.

2. IlpencraBnennas B [Iporpamme akmyanbrhocmes yaeOHOW TUCLUIUIMHBI B paMKax pea-
mu3aruu OIIOII BO ne nooneswcum comnenuio — TUCHMITIIMHA OTHOCUTCS K 00s13aTEIbHON 4acTH
yuebHoro nuxia — b1.0.

3. IlpeacraBnennsle B IIporpamme yenu TUCHMIUIMHBI coomeemcmeyiom TpeOOBaHUAM
®I'OC BO nanpasnenus 23.03.03 «Ikcmiayaranus TPAHCIOPTHO-TEXHOJIOTHYECKHX MAIIHH
U KOMILJIEKCOB».

4. B coorBerctBun c IlporpamMmoil 3a muciumimHoi «OO0mas 3JeKTPOTeXHHMKA H
3JIEKTPOHHMKA)» 3aKpEIUICHbl 5 Komnemenyuu. JucuumnnHa «O0masi 3J1eKTPOTEXHUKA U
3JIeKTPOHUKA)» U IpescTaBieHHas [Iporpamma cnocobna peanuzoeams nx B 0ObSBIECHHBIX Tpe-
O6oBaHuAX. Pe3ynbrarel 00yueHus, npeacrasiaeHHble B [IporpamMme B KaTeropusix 3HaTh, yMETb,
BJIAJICTh coomgemcmeayiom crenupuKe U COACPKAHUIO AUCHUIUIMHBI U 0eMOHCMPUPYVIOM 603-
MOJICHOCb TIOTYYEHUS 3asBICHHBIX PE3YJIbTATOB.

5. O6mas TpyAoEMKOCTh IUCHUIUIMHBI «OO0Ias 3JIEKTPOTEXHHKA M JIEKTPOHHKA
cOCTaBJIseT 2 3a4€THBIE eAMHUIIBI (72 Yaca).

6. Mudopmarus o B3aMMOCBS3HM H3y4aeMbIX TUCHHIUIMH M BOIIPOCaM HCKIIIOUSHHS 1y0-
JUPOBAaHUS B COACPKAHUM OUCLMIUIUH coomeemcmeyem NEHCTBUTEIBHOCTH. JMcIUIIIMHA
«O0masi 3JIeKTPOTEeXHHKA H JJIeKTPOHHMKA» B3aUMOCBS3aHAa C JAPYTUMHU JHUCLHUIUIMHAMU
OIIOIT BO u YueOnoro mmana mo HampabieHuro 23.03.03 «Jkcmiyarauusi TPAHCHOPTHO-
TeXHOJIOTHYeCKUX MAIIMH U KOMILIEKCOB» 1 BO3MO)KHOCTh JyOIMpOBaHUS B COJAEPKAHUU OT-
CYTCTBYET.

7. IlpencraBiennas IIporpamma npeanonaraeT MCHOJb30BaHUE COBPEMEHHBIX 00pa3o-
BaTEJIbHBIX TEXHOJOIWH, UCIONb3yeMble IIPU PEATU3aMK Pa3IMYHbIX BUJIOB Y4eOHOW palboOTHI.
®opmbl 00pa3oBaTENbHBIX TEXHOJIOTHI_coomeemcmayiom crienupuKe AUCIUTLTAHBL.

8. IIporpamma nucuuruiHbel «O0masi JIEKTPOTEXHHUKA M 3JIEKTPOHUKA) IIPEAIOIa-
raet 3aHATHs B MHTEPAKTHBHOHN (GopMme.

9. Bunapl, comepxaHue U TPYAOEMKOCTb CaMOCTOATENbHON pabOThl CTYIAEHTOB, Mpe-
cTaBiieHHbIe B [Iporpamme, coomsemcmeyiom TpeOOBaHUSAM K HOATOTOBKE BBIITYCKHHMKOB, CO-
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nepxamumess Bo OI'OC BO nanpasnenus 23.03.03 «Ixcmuryaranusi TpPaHCIOPTHO-
TEXHOJIOTHYEeCKHX MAIIHH H KOMILIEKCOB».

10. TIpencrasnennsie u onucaHHele B [Iporpamme (GOpMBI mexyujeii OLEHKH 3HAHHUMH
(BBINIONIHEHKE M 3alIMTa JJabOPaTOPHEIX paboT, ompoc, Kak B GopMe 0OCYKIEHHS OTHEIbHBIX
BOIIPOCOB, TaK M BBICTYIIJICHHS, BBINOJHEHUE KOHTPOJIBHON PabOTHI M ayUTOPHBIX 3aJaHUSIX —
paboTa ¢ TeXHHYECKOH JITEPaTypoit), coomeememayiom cuenuduke UCUUILTHHE H TpeGOBa-
HUSIM K BBIITYCKHHKAM.

®opma IPOMEKYTOYHOTO KOHTPOJIA 3HAHHI CTYAEHTOB, IIpeaycMoTpeHHas [IporpamMmoi,
OCYILIECTBIIAETCS B JOpMe 3ayeTa C OLIEHKOH, YTO coomeemcmeyem CTaTyCy AHCLHUIUIMHbL, Kak
JMCLMILTHHBI 00s13aTebHON YacT yuyebHoro mukiaa — 51.0 ®I'OC BO nanpasienus 23.03.03
«IKCILTyaTalHsl TPAHCIIOPTHO-TEXHOJIOTHYeCKHX MAIIHH H KOMILIEKCOBy.

11. ®opmbl OneHKM 3HaHMH, IpeJcTaBieHHbIe B [Iporpamme, coomeemcemeyiom criely-
(puxe TUCHUIIIMHBI 1 TPEGOBAHUAM K BBITYCKHUKAM.

12. VuebHo-MeTomuyeckoe obecredenre QUCHMILIMHE] IIPECTABICHO: OCHOBHOM JHTe-
parypoii — 3 uctounuka (6a30BbIif yueOHHMK), HOTOIHHUTEIBHON JTUTEPaTYpoii — 4 HAMMEHOBa-
HHH, HICTOYHHUKOB CO CCBUIKOH Ha 3JIEKTPOHHBIE pecypchl — 5, VIHTepHeT-pecypcehl — 3 HCTOYHHMKA
u coomseemcmeyem tpeGoBanusm ®I'OC BO nanpasnenus 23.03.03 «JxkemryaTanus Tpamc-
MOPTHO-TEXHOJOIHYeCKHX MAIIHH H KOMILJIEKCOB».

13. MartepuanbHO-TeXHHYECKOE OOECIeYeHHE JUCUUILUTAHBI COOTBETCTBYET cneuuduke
JACUUIUTAHEL «O0mas 371eKTPOTeXHHKA H 3JIEKTPOHHKA» U 0OECIIeYMBAET MCIIOJIb30BAHUE
COBPEMEHHBIX 00pa30BaTeIbHbIX, B TOM YHCIIE HHTEPAKTHBHBIX METOJIOB 00YYEHHS.

14. Meroanyeckue peKoMEHJAlMK CTYJICHTaM H METOJUYECKHE PEKOMEH/AIMH MPEro-
JlaBaTe/IM 10 OpraHU3alUK O0YYeHHs [0 AMCLUMILIMHE JAl0T MPe/CTaBlIeHne O crenuduke oby-
YeHHUS 110 JUCHUILTHHE «O0mas 31eKTPOTEeXHHKA H YJIeKTPOHHKAY.

OBIIME BbBIBO/bI
Ha ocHOBaHuM NPOBE/IEHHO# PEIIEH3MH MOXHO CENaTh 3aKIIOYEHHE, YTO XapaKTep, CTPYKTypa
¥ coJlepxanue paboueil MporpaMMbl TUCIUILTHHEBI «O0IIast 3JIEKTPOTEXHHKA M JIeKTPOHHKA»
OIIOIT BO mo mnanpasnenuio 23.03.03 «Ikcmiryaranusi TPaHCHOPTHO-TEXHOJIOrHYECKHX
MalHH H KOMILIEKCOBY, HANPaBIeHHOCTh « TeXHu4ecKkHii cepBHC CTPOHTEILHO-A0POKHbIX

MamuH» (KBaTu(uKaus BBITYCKHHKa — Gakanasp), paspaGoTanHas mpodeccopom Kadeapsl
«JNeKTPOCHA0XEHHs M TEIIOdHEPreTHKH MM. akanemuka M.A. Byasko», JOKTOpoOM TexHuue-
ckux Hayk HopmoBbM J[.A. M acCHCTeHTEHTOM Kadeaphl «DNEKTPOCHAGKEH S M TEMIOIHepre-
TUKH uMeHH akajnemuka M.A. Byasko» Kapnakossim [I.C. cootBercTBYeT TpeGopanusim ®I'OC
BO, coBpeMeHHBIM TpeGOBaHMAM 3KOHOMHKH, PhIHKA TPyJAa W MO3BOJIMT IIPH €& pealu3alliu
ycnemHo obecneduTh GOpMHpPOBAHHE 3asABICHHBIX KOMIIETEHIMH (MHAMKATOPOB JOCTHXKEHHS
KOMIIETEHIIUH ).

Penenzent: Anapee C.A., toueHT Kadeapbl « ABTOMaTH3alUK U pOOOTH3ALMH TEXHOJIOTHYE-
CKHX IIpOLIECCOB UMEHH akajaeMuka 1. onuHa» ®I'BOY BO «Poccuiickwii roc-

YAApCTBEHHBIH arpapHbIi YHHBEPCH] uvenn K.A. TumupsizeBay, JOLEHT,
KaH/IU/aT TEXHUYECKUX HayK « //7 » cd 2024 r.
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