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1 HEJb n
Heab TuCHUNIHHBI
enpr0 AMCHMIIUHBI SIBJISCTCS IIOJYYEHUE 3HAHUW 10 OCHOBAM DIIEKTPOTEXHHKH,
HEOOXOIUMBIX UIsl opraHu3anuu 3()(HEKTUBHOTO M 0E30MacHOTO MPUMEHEHWMS], IKCIUTyaTallud U
pa3paboTKe AIEKTPOTEXHUYESCKUX YCTPOUCTB B I'EOJIOTUU HEPTH U Ta3a.
3agaum M CHUNIHHBI
1) monay4yuTh 3HAHUS MO OCHOBHBIM THIIAM 3JICKTPOHHBIX MPHOOPOB M YCTPOMCTB; MapamMeTpam
COBPEMEHHBIX TOJYIIPOBOJHUKOBBIX YCTPOWCTB: YCHIIUTENCH, T'€HEPaTOPOB, BTOPUYHBIX
VMCTOYHUKOB TUTaHMS, HU(POBBIX IMPeoOpa3oBaresieid, MUKPOIPOIICCCOPHBIX YITPABIISIFOIINX
CUCTEM.
2) H3YYUTh TCOPETHUCCKUI MaTepHall 10 MOCTPOCHHIO U PAcUeTy JIEKTPHUUCCKHUX IETEH, a TaKKe
10 YCTPOMCTBY W IPHHIIATIAM PA0OTHI THIIOBOTO IEKTPOTEXHUISCKOTO 000PYI0OBAHHS,
3) MOJNydHTh TPAKTHYECKUE HABBIKA [0  HCCIACIOBAHMIO W  pacueTy  XapaKTePUCTHUK
MEKTPOTEXHUICCKUX YCTPOMCTB, MOCTPOCHHUIO M PACUYETY AICKTPUICCKHX TIETICH;
4) ocBouTh (HU3NUECKHE OCHOBBI MOYIIPOBOIHUKOBOM IEKTPOHUKH
5) M3yYHTH COBPEMEHHBIE MOIYIIPOBOJHUKOBBIC YCTPOMCTBA: YCHIIUTEIH, T€HEPATOPbI, BTOPUYHBIC
VMCTOYHUKH MUTaHUS, IU(PPOBBIE TPE0Opa30BaATEIH;
6) O03HAKOMHTBHCS CO CTPYKTYPOH W TPHUHIIMIIOM PabOTBI MHKPOIPOIECCOPHBIX YIPABIISIOIINX
CHUCTEM;
7) mpuoOOpeCTH HAaBBIKM HCCIICOBAHUS THIOBBIX 3JEKTPOHHBIX YCTPOUCTB
W3MEPHUTEIBHBIX TPHOOPOB.

3AJJAYN JUCHUIIJINHBI

C IOMOIUILIO

2 MECTO JUCIHHATILIAHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBLHON
ITPOI'PAMMMBbI

Jannas yueOnas mucuuminaa (b1.B.JIB.04.02) otHOCHTCS K BapuaTHBHOM dacTH 0j0ka b1
«ucuummuael (MOIynM)» y4eOHOTO IUIaHa OCHOBHOW oOpa3oBarenbHOl mporpammbl 05.03.01
I'eonorus u siBisieTcs KypcoM o BBIOODY.

[IpepexkBU3UTHI TUCIUIUIMHBI: MaTeMaTHKa, GU3HKA.

[TocTpeKkBU3UTHl TUCHUIUIMHBI: MOJEIHPOBAHUE TE€OJIOTMYECKUX IMPOIECCOB C IMOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTH, Ne0JIOTHYECKUIl MHXKMHUPUHT, HAay4yHO-HCCIeAoBaTenbckas paboTa,
MOATOTOBKA K UTOTOBOM aTTECTAIlHH.

3 ®OPMUPYEMBIE KOMIETEHIIUA U WHAUKATOPHI NX JOCTUKEHUS
MO JUCHMUILIMHE

Koamnl Conep:xanue Koa u HauMeHOBaHUE MHAMKATOPA J0CTHKEHUS
KOMIIeTEeHIIHH KOMIIeTeHITH I KOMIIeTeHIINH
IIKC-6 CriocobeH pernathb IIKC-6.1

CrocoOeH BrIOHpaTh
BBICOKOITPOH3BOIUTETBHBIC
TEXHUYECKHE CPENICTBA U
TEXHOJIOTUH B
COOTBETCTBHHU C
YCIIOBHSIMH UX
MPUMEHEHUS JUIS pelICHHS
MIPOM3BOJICTBEHHBIX 337124
B COOTBETCTBHH C
HampaBJIeHHEM H
npoduiieM NOATOTOBKH

3HaeT OCHOBHBIE BHICOKOIIPOU3BOAUTENbHBIE TEXHUIECKHE
CPEACTBA U TEXHOIOTUH B COOTBETCTBUHU C YCIOBUSMH UX
IPUMEHEHUS VIS PEIeHHs TPOU3BOACTBEHHBIX 33724 B
COOTBETCTBMH C HalpaBJIE€HHEM H MPOQHIIEM OAT OTOBKU
[IKC-6.2

YMeer BBIOUpaTh BEICOKOIPON3BOANTENBHBIE TEXHUUECKUE
CPEACTBAa M TEXHOJIOTUHU B COOTBETCTBHH C YCIOBUSMH UX
IPUMEHEHUS IS PEIeHHs] TPOU3BOACTBEHHBIX 33724 B
COOTBETCTBHH C HalpaBJIEHHEM H MPOPHIIEM MOArOTOBKU
[IKC-6.3

Brnaneer HaBbIKaMu BBIOOpA BHICOKOITPONU3BOIUTEIBHBIX
TEXHUYECKUX CPEJCTB U TEXHOJIOTUN B COOTBETCTBUU C
YCIOBUSIMH UX MIPUMEHEHUS IS PELCHHS
MIPOU3BOJICTBEHHBIX 33724 B COOTBETCTBHH C HalPaBICHUEM
¥ IpoMIIEM TTOJr OTOBKU




4 CTPYKTYPA U COAEP) KAHUE JTUCHUIIJINHBI

4.1 CTpyKTypa A¥CUMILIMHBI

OO01mast TpyI0eMKOCTh IUCIUTUIINHBI COCTABISET 2 3a4STHRIX SMHMII, /2 Jaca.

3aouHas Gopma oOyueHus

TpynoemMkocTs, akaz.
Bun pabotst JacoB

10 ceccus BCETO
OO0uiasi TPy10€eMKOCTh 72 72
KonTakTHas padora: 13 13
Jlexuuu (Jlek) 4 4
JIaboparopHubie padoTs (J1ad) 8 8
KonTpoins 3 3
KontITA 1 1
[TpomexyTodHas aTTecTanus 3a4yer 3ayer
CamocrosiTesibHasi pa6oTa: 56 56
- Camono02omogka (npopabomxa u nOMopeHue I1eKYUOHHO2O
mamepuana u Mmamepuana y4eOHUKo8 u yueonvlx nocoouti),
- 10020MOBKA K 1a00PAMOPHbIM 3AHAMUSIM,
- 10020MOBKA K 3auume U 3auuma 1ab60pamopHuix pabom

4.2 PacnipenesieHue BUA0B padoThl M UX TPYA0EMKOCTH 10 pa3jieaM QU CIUTIIUHbI

3aouyHas Gopma oOyueHus

Ne Pasnen mucruminHel/ TeMBI Bunbr yuebHOM DOopMBbI TEKYIIETO KOHTPOJIS
/T paboTsl (B yacax) YCIIEBaEMOCTH,
KOHTaKTHas MIPOMEKYTOYHOM
=l <« aTTecTaluu
S| 5 =
58| o] 5| B
= = 4
1 Pasnen 1 JIuneiineie 3 2 1 5
AIEKTPUICCKHUEC IICTTH biur-omnpoc.
IMOCTOSIHHOTO TOKA
2 Pazgen 2 Ananu3 nepuoanyeckux | 3 4 1 10 brum-onpoc. auckyccus,
1 TIEPEXOIHBIX MPOIIECCOB B TECThI, TPAKTHUCCKUE
JIMHENHBIX LEMIX 3a1aHus
3 Paznen 3 Dnexktpudeckue 3 2 1 5 | bnuu-onpoc, auckyccus,
MaIIIHBI U TPaHCHOPMATOPHI, TECTBI, TPAKTHUECKUE
CpEeICTBa U3MEPEHHUS 1 3aJaHus
4 Pazpnen 4 [lonynpoBOIHUKOBBIE 3 4 2 10 bnuu-omnpoc, nuckyccus,
9JIEMEHTHI U OCHOBBI TECTBI, TPAKTHUECKUE
MHUKPOAJIEKTPOHUKH 3aJaHuUs
5 Pasnen 5 Anamorosas 3 2 1 5 bnuu-onpoc, nuckyccus,
CXEMOTEXHHUKA TECTBI, TPAKTHUECKUE
3aJaHHs
6 | Paznen 6 Lludponas 3| 4 2 21 baui-onpoc, auckyccus,
CXEMOTEXHHUKA TECTBI, TPAKTHUECKUE
3aJaHus
3auém
Hroro: 72 | 4 8 1 56




4.3 Coaepxanue pa3aesioB AMCUMIIMHBI

Paznen 1. JIuHeiiHbIe JIEKTPUYECKHE €N MOCTOSTHHOT0 TOKA.

OcHoBHble MOHATHS dnekTpuueckux ueneil. Ilonstue snextpuueckoil unenu. Tok,
Hanpspkenue, J/]C, MmomHocTh B 1iend. OCHOBHBIE JIEMEHTHI 3JIEKTPUUYECKOM 1ienu. McTtounuku u
MIPUEMHUKH JICKTPHUSCKON YHEPTHH. DKBUBAJICHTHBIC MPEOOPA30BAHUS B ANICKTPUICCKUX IIETISIX.

OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU JJIsl DJIEKTpUUYECKUX 1erneil. 3akon OMa s yyacTka
1enu, coaepxamiero u He coaepxkamero uctognuk DJ[C. [lepBwiii u BTOpo# 3akoHsl Kupxroda.
Meton pacdera 1enu Ha OCHOBe 3akoHOB Kupxroda. bamanc MomniHocTel B 3JEKTPHUECKON TICTIH.
MeToapl KOHTYPHBIX TOKOB, Y3JIOBBIX MOTEHIIMAJIOB, JBYX Y3JI0B, HAJIOXEHUS U IKBUBAJICHTHOTO
reLeparopa.

Pa3nen 2. AHa/Iu3 nepuoANYeCKNX M NMepPeXoIHbIX NPOLeccOB B JIMHEHHBIX HensixX

CuHycouJalbHbIE BEJIWYUHBI W JIMHEWHBIE 3JIEMEHTHl B €M CHHYCOUAAJIBHOTO TOKA.
OcHOBHBIE TapaMeTpbl CHUHYCOMAAIBHOIO CHTHaJa: aMIUIMTyAa, vacTtorta, ¢aza. CpenHue u
nercTBytomue 3HadeHus nepu oguueckux J/1C, HanpspkeHuit U TokoB. JInneliHbie anemMeHTs R, L,
C B Uenu CHHYCOUAAIBHOTO TOKa. TpeyrolbHHMKH CONPOTHUBIEHUN W MOIIHOCTEH. AKTHBHaf,
peaKTUBHAs U MOJHAS MOLTHOCTb.

Pacuer nemneit cMHycOMJAIBbHOTO TOKa, MOCTPOECHUE BEKTOPHBIX AMATrPaMM. DJIEKTpUUYECKas
IIETb C TMOcieAoBaTeNbHBIM coeanHeHueM annemeHToB R, L, C. KomruiekcHoe compoTHuBiIeHHE.
Bekropnsie auarpamMMmel. TpeyrosibHUK HanpspkeHW. Pe3oHaHC HanpshKeHUH B MOCIEN0BATEIbHON
AIEKTPUYECKOM LIETH.

Tpexdaszubie anekrpuueckue nenu. Tpexdasnas cummerpuyHas cuctema JJ1C. [lonydenue
tpexdaznoit cucrembl DJIC. Cxembl coemuHeHusi Tpexdas3Hbix nernei. Jlunelinbie u (as3HbIe
HampsDKeHUS U TOKU TpexdasHoi nenu npu coequHeHuH (a3 B 3Be3ny. Jluneinole u (azHble
HaMpsHKEHUS U TOKH MPU COSAMHEHUHU (ha3 TPEYroJIbHUKOM.

AHanu3 JTMHEHHBIX 1eNel MPpYU HECUHYCOUAAIBHBIX TEPUOANYECKUX TOKAX U HaNPKECHUSIX.
PaznoxeHne mepuoguYecKUX HECHHYCOMAANbHBIX (GyHKUIMA B psia DPypre. Ciydam CHUMMETpPUH.
MakcumanbHOe, CpeHee M JEHCTBYIOLIEE 3HAYEHHS HECHMHYCOMJAIBHOTO TOKA M HAIPSIKEHUS.
MoIIHOCTh B LM HECUHYCOHAaIbHOro ToKa. [loHsTHE 00 aMIUIMTYAHO - 4acTOTHOM U (azo -
YaCTOTHOM CIIEKTpaX.

AHanu3 nepexoaHbIX MPOLECCOB B JIMHEUHBIX AIEKTPUUECKHUX LeTsIX. OCHOBHBIE IOHATHUS U
onpezeneHus. 3akoHbl KommyTaluu. CBOOOHBIE U MPUHYKJICHHBIE COCTABJISIOIINE MTEPEXOTHOTO
pexuMa. Pacuer mnepexoJHbIX MPOLECCOB B JMHEHHOM 3JIEKTPUYECKOW LEMU KIACCUYECKUM
MeTo oM. OnepaTtopHbIii METO/1 pacyeTa MePeX0HbIX IPOLECCOB.

Paznen 3. DiekTpuyeckne MAlIMHBI U TPAHC(OPMATOPHI, CPeICTBA U3MeEPEHUs!

DneKTpuuecKue MamuHbl U TpaHchopmaTopel. TpancopmaTop: yCTpOHWCTBO U MPHUHIIUIL
nevictBus. COOTHOIIEHUS AJIi TOKOB M HAMPSKEHUM OOMOTOK M YHCla BUTKOB. DJIEKTPUUYECKUE
MalluHbl TOCTOSHHOTO U TepeMeHHOro Toka. CHHXpOHHBIE M ACHUHXPOHHBIC JIBUTATEIU.
CUHXpOHHBIE U AaCHHXPOHHBIE T€HEPATOPHI.

DNeKTpUUYECKUEe U3MEPEHUs U MPUOOPHI. MEeTOIbl U3MEPEHUN ITEKTPUUECKUX U MATHUTHBIX
BenuuuH.  [lorpemHoctn  uw3mepeHuid.  [lpuHnun — gelcTBUS ~ MarHUTOAJNIEKTPUYECKHX,
AIIEKTPOMArHUTHBIX, IEKTPOJUHAMUYECKUX U IJEKTPOCTATHUECKUX MPUOOPOB. M3MepeHne TOKOB,
HAMpPsKEHUN U MOITHOCTEH. .

Pasznen 4. HOJ’IynpOBO}lHI/IKOBbIe 3JIEMEHTBI U OCHOBbI MUKPO3JECKTPOHUKH.

HOHyrIpOBO,Z[HI/IKOBBIC JAUOJBbI. CoOcTBeHHas n npruMeCcHasd JICKTPOIIPOBOAHOCTDH
MOJIYIIPOBOAHHUKOB. HOJIprOBOILHI/IKOBBIe AUOIbI, WX  HA3HAYCHUC H©U  XAPAKTCPUCTUKH:
BBIIIPAMUTCIIBHBIC THOObI, CTa6I/IJ'II/ITpOHBI, (I)OTO " CBCTOAHUOAbI, TUPUCTOPHI. BapI/IKaHBI, ONTPOHBI:
Ha3HAYCHUC U ITPUHIUIT pa6OTBI .



bunonspueie ¥ nonesble TpaH3UCTOpbl. CTPYKTypa M NPUHLIKI ASHCTBUS OUIOJSPHOIO U
MOJIEBOTO TPAaH3UCTOPOB. CXeMbl BKIIOUEHHS OWIOJSPHOTO TpaH3MCTOpa. XapaKTePUCTUKU
OUITIOJIIPHOTO M TMOJIEBOTO TPAH3UCTOPOB.

Pa3nes 5. AHasoroBasi cXeMOTeXHUKA

WcTounnku BTOpUYHOTO 3jeKTponuTaHus. CTpyKTypa MCTOYHUKA MUTAHUS 3JIEKTPOHHBIX
ycrpoiictB.  OpHo(a3HbI  OJHONONYNEPUOAHBIM  BbIIpAMHUTENb. OnHOGA3HBII  MOCTOBOM
BbIIpsIMUTEND. Tpexda3Hblii MOCTOBOI BBHIITPSIMUTEIb.

Yeumurenu. Knaccupukanus ¥ XapakTepUCTUKH YCHIIUTENCH MOCTOSIHHOTO U TIEPEMEHHOTO
toka. Kackamnoe mnoctpoenue ycunuteneil. OOparHas cBsizb B ycunutensx. OIHOKACKaIHBIN
YCUJIUTENbD.

Onepannonnslie ycunutenu. 1loaxoapl K NOCTPOEHUIO YCUIUTENbHBIX ycTpoicTB. OOmue
CBOICTBA YCTPOICTB C ONEpPAllMOHHBIMU yCUIUTENIMUA. OCHOBHBIE BUbl BEIUNCIUTEIBHBIX CXEM Ha
OCHOBE OIEpAlMOHHBIX ycuiuTeneil. CXeMOTEeXHHKa M OCHOBHBIE MapaMeTpbl OINEpallMOHHBIX
YCUIIUTEIICH.

I'enepatopel. Pexumbl BO30yKIeHHs TeHepaTopa. YcioBHUs caMoBo30yxiaeHus. LC-
reHepatopel. RC-reneparopsl. ['eneparop ¢ mocrom BuHa Ha omnepaliOHHOM YCHJIUTEIE.
['eneparop nuoo6pa3HOTO HANPSHKEHMUS.

Pasznen 6. lilndposasi cxeMoTexHuka

KombOunammonnsie 1udpoBsie ycTpoiictBa. OCHOBHBIE JIOTHYECKHE oTmieparu. Bumpl
JIOTHYCCKUX dJIeMeHTOB. Tabmuipl mctuHHOCTH 3nmementoB UM, WJIM, HE. JIBowunas cucrema
ucuncnenusi. KomOuHanmoHHble 1MQpoBBIE ycTpolcTBa: MmHUGPaTOphl U JAemudpaTopsl,
MYJIbTUIUIEKCOPHI U JEMYJIbTUIIIIEKCOPBI, UX YCIOBHOE 0003HaUEHUE U TaOJINULIbl HCTUHHOCTH.

[TocnenoBarenbHOCTHBIE HHQPOBBIE YCTpPOWCTBA. Tpurrepbl, WX KiIacCH(PUKALMI IO
crocoOy 3amucu ¥ (PYHKIMOHAIBHOMY Ha3zHaueHHio. (OO003HAYCHUs TPUITEpPA, €ro BXOJOB U
BbIX0Z0B. Tpurrep RS-tuma. Tpurrep D-tuma. T-tpurrep. JK-tpurrep. JIBOMYHBII U JBOMYHO-
JNECATUYHBIN CUETYUKH.

Peructpsl. Peructpsl casura, nocTpoeHHble Ha Tpurrepax D-tumna. KosblieBbie perucTpel ¢
pa3InyHON eMKOCThIO Ha DTpurrepax. YHUBepCalbHbIE PETUCTPHI.

4.4 Tembl ¥ IUIAHBI JTA00PATOPHBIX 3AHATHH

JlaGopatopuoe 3anmsatHe 1 (1 4.). Tema «QJEKTPUYECKHUE MIEIIX
MNOCTOSAHHOI'O TOKA»

[IpoBepka cobmonenus 3akoHoB Oma u Kupxroda B pa3BeTBIEHHOM 3IEKTPUUYECKON Lienn
MOCTOSIHHOTO TOKa; O3HAKOMJICHHE C U3MEPUTEIILHBIMU MPHUOOPaMH HENOCPEICTBEHHOTO OTCYETa
(amMriepMeTpaMu M BOJIBTMETPAMH); OCBOCHHE METOJIUKH HM3MEPEHHS TOKOB, HAIPSDKCHUH U
COIPOTHUBJICHUH B AIIEKTPHUECKUX IICTISX.

JlabopaTtopuoe 3ansitue 2 (1 4w) Tema «QJEKTPUYECKHUE LIEIIA
OJHO®A3ZHOI'O CUHYCOUJAJIBHOI'O TOKA»

UccnegoBanue  HEpa3BETBIEHHOW M Pa3BETBIEHHOM  JJIEKTPUYECKUX  Leneu
CUHYCOMIaJIbHOTO TOKA MPU HATMYUU MOTPEOUTENEH C aKTUBHO-PEAKTUBHBIMU COMTPOTUBIICHHUSIMU
npoBepka cobmroaenus I u Il 3akoHoB Kupxroda s nenu mnepeMeHHOrO TOKa; ONpeeTeHHe
rapaMeTpoB IeNel, YCTAHOBJICHUE YCIOBUN BOSHUKHOBEHHUS PE30HAHCOB HANPSKEHUI U TOKOB.

JlaGopaTtopnoe 3ansitne 3 (1 u.). Tema «TPEX®A3HBIE JSJIEKTPUYECKHUE
HEIIN»

HccnenoBanne pexuMOB pabOThl CUMMETPUYHOIO M HECHMMETPHYHOTO TMOTpeOHuTesnen
SNIEKTPUYECKONW SHEprud B Tpexda3HbIX DJJICKTPUUYECKUX IEMsAX; OINpeAeiIeHne OCHOBHBIX
COOTHOIIEHUH Mex1y (a3HbIMH M JMHEHHBIMH TOKAMU M HANPSHKEHUSMH NP CUMMETPUYHOU
Harpy3ke U BKIIOUEHUH NMOTpeduTeNel 383101 U TPEYTOJIbHUKOM.



JlaGopatopnoe 3anstue 4 (1 4.). Tema «IIEPEXOJ/HBIE IIPOLECCHI B
JIMHEWHBIX SJIEKTPUYECKHUX IEISAX»

HCCIe0BaHUE TIEPEXOJAHBIX MPOIECCOB B JIMHEUHBIX AMEKTPUUYECKUX LIEMSIX MPU HAIWYUU
OJIHOTO U JIBYX HAKOMHTEJICH SHEPTHUH;

YCTAHOBJICHHE BIUSHUS [apaMeTpOB MCCIEAYEMOM LENu Ha XapakTep IEepexoJHOTro
npolecca;

WCCIEAOBAaHUS W  HM3MEPEHHUsT TMapaMeTpoB  OBICTPONPOTEKAIOMIMX  MEPHOIUYECKUX
HECUHYCOMJIAJIbHBIX TOKOB M HAMPSHKEHUN C TTIOMOIIBIO 3JIEKTPOHHOTO Oociusuiorpada.

JlaGopatopnoe 3ansitue 5 (1 u.). Tema «KATYHIKA HHAYKTHUBHOCTU C
MATHUTOIIPOBOJ0OM»
HCCJICAOBAHUC BOJIBT-aMIICPHBIX XapaKTCPUCTUK IMEPEMArHM4rMBaHWA KaTYIIKWM HWHAYKTHUBHOCTH Ha
OCHOBC€ MAar"HuTonpoBoJia C PEryjiupyeMbiM BO3AYIIHBIM 3a30pOM IIPU MNOAKIKOYCHHU K HMCTOYHHUKY
NEPEMCHHOI'O TOKA, BJIHUAHUSA PA3MEPOB 3a30pa Ha BEJIMYMHY UHAYKTUBHOCTU KATYyIIKH.

JlaGoparopnoe 3austue 6 (1 4.). Tema K<TPAHC®OPMATOP»
O3HAKOMIJICHHUEC C YCTpOﬁCTBOM, IMPUHIUIIOM )ICP'ICTBPIﬂ, XapaKTCPUCTUKAMU U MCTOAaMH UCCIICIOBaHU A
onHO(Da3HBIX TpaHCHOPMATOPOB;
MOJTYUYCHHUE OKCIICPUMCHTAJILHOIO IMOATBCPKACHUA TCOPETUUCCKUX CBe)IeHI/Iﬁ 0 XapaKTEpUCTUKAX
oxHO(a3HBIX TpaHCPOPMATOPOB.

JlaGoparopnoe 3austue 7 (1 4.). Tema «TEHEPATOP ITIOCTOSIHHOTI' O TOKA»

03HAKOMHUTBCSI C YCTPOMCTBOM, MPUHIUIOM JAEWCTBUS, OCHOBHBIMU peXHUMaMH pabOTHI
reHepaTopa IOCTOSHHOIO TOKa C HE3aBUCHUMBIM BO30YXKJEHHEM; MPHOOPECTH MpaKTUYECKHe
HAaBBIKM ITyCKa, SKCIUTyaTalldd U OCTAHOBKHM TE€HEpaTopa MOCTOSIHHOTO TOKAa; 3KCIIEPUMEHTAIbHO
MOATBEPAUTH TEOPETUUECKHE CBEJICHUS O XapaKTEepUCTUKaX IT'eHepaTopa MOCTOSIHHOTO TOKa

JlaGopatopnoe 3ausatue 8 (1 4.). Tema «JIEKTPOJIBUI'ATEJIb IIOCTOSHHOT' O

TOKA»

1. U3YYUTh YCTPOMCTBO, TPUHIMUI JCHCTBUS, XapaKTEPUCTUKH DJIEKTPOIBUTATEIS
IOCTOSIHHOTO TOKA;

2. NpuOOpPECTH  MPAKTUUECKWE HABBIKM IyCcKa, OKCIUIyaTallik W OCTAaHOBKH
AJIEKTPOJIBUTATENIsl TOCTOSTHHOTO TOKA,

3. AKCIIEPUMEHTAJIBHO HCCIEA0BaTh TEOPETHUCCKHE CBEACHHUS O XapaKTCPHUCTHKAX

QJICKTPOABUIAaTCIIA ITIOCTOAHHOI'O TOKA.

4.5 TemaTuka KypcoBbIX padoT
KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTpPEHA.

5. TEMbI JUCIUIIJIMHBI JJISI CAMOCTOSATEJIBHOI'O U3YYEHUSA
TeMbI KOHTPOJIBHBIX PA00T MO YacTH 1 «IJIEKTPOTEXHUKA»

JInHeWHbIE 2TEKTPUUECKUE LIENH MIOCTOSIHHOTO TOKA U METO/IBI UX pacueTa
JInHeHbIE 2IEKTPUUECKUE LIENU CUHYCOUJAIIBHOTO TOKA ¥ METOJIbI UX pacdera
TpexdazHbie reKTpUYecKre HEenH

DJNEeKTpUYECKUEe MALTUHBI :TpeX(a3Hble aCHHXPOHHBIE JIBUTATENTN
DNEeKTpUUECKNE MAIIMHBI :ABUTATENN TOCTOSHHOTO TOKA

aorwnPE

TeMbI KOHTPOJIBHBIX PA0OT MO YACTH 2 «JIEKTPOHUKA»

1. AnanuTuyeckuil pacueT YCHJIMTENBHOTO Kackaja ¢ OOLIMM SMUTEpPOM Ha OUIOJSPHOM



3. Pacuer

TPaH3UCTOPE B

pexuMe

«MaJIorTo» CHTHAJA JUIsl CPEHUX YaCTOT;
Onpenenenue BeMUUHBI (hakTopa 0OpaTHOM CBsI3U, KOO (GUIIMEHTA YCUICHUS, BXOTHOTO U

BBIXOAHOI'O COIMMPOTHUBJICHUA YCUJIIUTCIIBHOI'O KaCKaja,

BCIINYHNHBI

€EMKOCTEU WU

COIIPOTUBJICHUA

CTIaXHBAMOIIET0  QUIBTPA,

obecnieunBaromue TpedyeMblil KO3(GHUIMEHT MyJIbCallui Ha Harpy3Ke.

6.0bPA30BATEJIbBHBIE TEXHOJIOI'MA

Ne "
w/n HaumenoBanue pa3nena | Buabl yueOHbIX 3aHsATHI Oo0pa3oBaTebHBIC TEXHOJOTHHI
1. |Jluneitnpie snekrpuueckue |Jlexums BBonHast nekuusi-uHpopManus ¢ UCIOIb30BaHUEM

OCIIH ITOCTOSIHHOI'O TOKa

Mpe3eHTalun

JlabopaTopHoe 3aHATHE

Kpyruslii cron (quckyccus)

CamocTrosTenbHas pa60Ta

KOHch'ILTI/IPOBaHI/Ie 1 MPOBEPKa JOMalIHUX 3aJIaHI/II71
TMOCPCICTBOM 3J'IeKTp0HHOﬁ IIOYTHI

2. |Anamu3 mnepuomuueckux U |Jlekuus ITpobiemHas eKuus
nepexoJiHpIX  mporeccoB  B|JIaGopaTtopHoe 3aHATUE PaGora B rpynmax ¢ myOiM4HON Npe3eHTanuen
JIMHEHHBIX LETIsIX pe3yJIbTaToB
CamocrositenbHas pabora  |[[TogOop u aHaIM3 CTATHCTHYSCKHUX JTaHHBIX
3. DnekTpuueckue MamuHbel U |Jlexius Jleknus-6ecena ¢ UCIOIb30BAHUEM KOMITBIOTEPHBIX
TpaHchOpMaTopsl, CpeACTBa U MYJIBTUMEIUIHBIX CPEACTB 00yUeHUS
U3MEPEHUS JlaGopaTopHoe 3aHsTHE Pa300p KOHKPETHBIX CHUTYyaLHid
CamocrosrensHas padora | KoHcynbTupoBaHue 1 MpoBepKa JOMAIIHUX 33daHHi
TIOCPEJICTBOM 3JIEKTPOHHOM MOYTHI
IonynpoBogHHUKOBBIE Jlexuust JeKIHA-HHPOPMALHA C UCTIONB30BAaHUEM
3JIEMEHTHI U OCHOBBI Mpe3eHTaluU
4 MHUKPO3JICKTPOHUKU JlaGopaTopHoe 3aHATHE Kpyruslii cron (quckyccus)
CamocrosTenbHas pabota  |KoHCynpTHpoBaHHE U POBEpKa JOMAIIHUX 3adaHUI
MOCPEICTBOM 3JIEKTPOHHOH MOYTBI
Amnanorosas cxeMorexunka |Jlexmus ITpobnemHuas nexkuus
JlaGopaTopHoe 3aHATHE Pa6ota B rpynmnax ¢ myOnuyHON npe3eHTanuei
5 pE3yJILTATOBR
CamocrostenbHas padora  |I[logbop u aHaNM3 CTATUCTHYECKHUX AaHHBIX
[udposas cxemoTexHHUKa Jlexmsa Jlekuusi-6ecena ¢ UCIOIB30BAaHUEM KOMITBIOTEPHBIX
U MyJIbTUMEIUHHBIX CPENICTB 00yICHUS
6 JlabopaTopHoe 3aHATHE Pa360op KOHKPETHBIX CUTyaLIHil

CamocrosiTenbHas paboTa

KoHcynbTrpoBaHue U npoBepKa JOMAIIHUX 3aJaHUM
TIOCPE/ICTBOM 3JIEKTPOHHOM MOYTHI

1)
2)
3)
4)
5)
6)
7)
8)
9)

7. OHEHOYHBIE CPEACTBA (MATEPHUAJIBI) UISI TEKYIHET'O KOHTPOJISA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O
JUCIUIIVIMHE

7.1. KoHTpO/IbHBIE BONPOCHI [JIsl IPOBEACHHU TEKYIIEro KOHTPOJIS

DNEeKTpUUYECKUI TOK U HallpsbKeHre. MrHOBEHHasi MOLITHOCTh

W neanpHble 271€MEHTHI IIEKTPUYECKON LIEMHN — CONPOTUBIIEHUE, MHYKTUBHOCTb, EMKOCTb
CooTHolIEHNE MEX Y TOKOM U HaIIPSHKEHUEM B UACATIBHBIX 3JIEMEHTAX DJIEKTPUUECKON LIENU
3akoH Oma u 3akoHbl Kupxroda ams neneit mocTossHHOTO ToKa

Pacuer npocThIX Lienen

INOCTOAHHOTO TOKa

Pacuer cnoxHBIX LIeTneil MoCTOsIHHOTO ToKa 1o 1-my u 2-my 3akoHam Kupxroda
bananc moutHocTel 1eny NOCTOSIHHOTO TOKa
CuHyconJalbHbIE TOK , HAPSKEHUE U UX JEHCTBYIOLIUE 3HAUYEHU




10) WneanbHbIC AJIEMEHTHI IIETTH CHHYCOUIAILHOTO TOKA

11) lemns c mocnenoBateiabHbIM coenuHenueM R, L, C npu cuHycOnaanbHOM HaNpPsDKCHUN

12) lens ¢ nmapawiensHbiM coenuHenueM R, L, C npu cuHycOuaanbHOM HaNpsDKCHUN

13) MoIHOCTh 1IeTH CHHYCOUIAIBHOTO TOKa BEKTOpHBIC qUarpamMMsbl IeNedl CHHYCOUIaIbHOTO
TOKa

14) KoMIuleKCHBII METO pacueTa Leneil CHHYCOUIAIbHOIO TOKa

15) bBananc MOUIHOCTEH LMK CHHYCOUIAIBHOTO TOKa

16) Pe3oHaHC B 3JIEKTPHUYECKOW IIEMH C IMOCIEIOBATEIbHBIM COeqUHEeHHEM 3iieMeHToB R, L,C
(pe3oHaHC HanpsHKEHU)

17) Pe3oHaHc B 9JICKTPUYECKOW LENM C MapajUIe]bHBIM coenuHeHreM anemeHtoB R, L,C
(pe3oHaHC TOKOB)

18) OcobenHocTH pacyera Iemed CHHYCOMTAIBLHOTO TOKA TMPH HAIWYMM  B3aUMHBIX
WHIYKTUBHOCTEMN

19) lemns ¢ TpaHchOpMATOPHOH CBS3BIO MEKIY KaTylnkaMu TpexdasHbie 3JeKTpHUYSCKUE IIEeTH
20) Coemunenue Tpex(hazHOU e «3BE3T0»

21) Coenunenue TpexhasHOH e «TPEyroIbHUKOM)

22) MormHocTh TpexdasHoii renu

23) HenuHeliHble 2MEKTPUIESCKUE HIEMEHTHI H UX TTapaMeTPhl

24) T'paduyeckuit METO pacyera MpPOCTHIX HEMTUHEWHBIX IIeTIeH MOCTOSIHHOTO TOKA

25) 3aKkoHBI U MapaMeTpbl MArHUTHBIX [IETCH

26) DieKkTpoMarHUTHbBIE MPOIECChl B KATYIIKE ¢ ()EPPOMArHUTHBIM CEPACYHUKOM (YpaBHEHHUE M
cXema 3aMelIeHHs)

27) HasnaueHue W MPUHIIKI ACHCTBHS TpaHchopMaTropa

28) PexuMBI X0JIOCTOTO X018 ¥ KOPOTKOT'O 3aMbIKaHUs TpaHchopmaTopa

29) BekTopHas quarpaMma M cXema 3aMelieHHs TpaHchopmaropa

30) BuemmHss ~ xapakTepucTHKa  TpaHchopmaropa M €ro KIIJI  AcuHXpOHHBIN
nBUTATENb. Y cTpoicTBO. I IprHIIMT paboTh!

31) DuHepreruyeckas aparpamMma aCHHXPOHHOTO JBHTaTEIsI

32) MexaHUYECKHE XapaKTEPUCTUKUA aCHHXPOHHOTO IBHUTATEJIsI

33) Ilyck acCHHXPOHHBIX JBUTATEIEH

34) VYCTpoHCTBO M MPHHIKUI ACHCTBHS CHHXPOHHON MaIllHHBI

35) BHemHHe XapaKTePUCTUKH CUHXPOHHOTO T'eHepaTopa. BKiIoueHHe CHHXPOHHBIX T€HEPaTOPOB
Ha mapajuieIbHyIo padoTy.

36) Ilyck B X0/ CHHXPOHHBIX JBHTaTeJCH

37) CHHXpOHHBIC KOMIICHCATOPHI

38) VYCTpoiCTBO M MPHHIKIT ASHCTBUS MAIIMH MIOCTOSIHHOTO TOKa

39) MexaHnuveckas XapaKTepHCTHKA JBUTATENS MOCTOSHHOTO TOKAa U CIOCOOBI PEryJHpOBaHUS
€ro 4acTOThI BpallleHUs

40) WsmeputenbHble TPUOOPHI MAarHUTOICKTPUYECKON CHCTEMBI. YCTPOMCTBO , IPHHIHII
JNIENCTBUS

41) W3mepuTenbHbIC TPUOOPHI HIEKTPOMArHUTHON CHCTEMBI. Y CTPOWCTBO , IPUHIIAT JICHCTBHSI
42) W3MepuTenbHbe MPUOOPHI DIIEKTPOJUHAMHUECKONH CHCTEMBI. YCTPOWCTBO , MPUHIIMI
JnencTBus

43) UV3mepuTesbHbIE MPUOOPHI ATEKTPOCTATHYCCKON CUCTEMBL. Y CTPOICTBO , IPHHIIMIT ACHCTBUS
44) Knaccel TOYHOCTH IPUOOPOB

45) Peructpupyromye TpruOOpbl U OCHIILIOrpadbl

46) U3mepeHre MOLIHOCTU B IEMSAX MOCTOSHHOTO, OAHO(A3HOTO M Tpex(a3zHOro MepeMEHHBIX
TOKOB.

47) U3mepeHHs U KOHTPOJb HENEKTPUIESCKUX BEITHUUH



7.2. KoHTpoJ/ibHbIe  BONPOCHI W 3aJaHUsl [JIsl TNPOBeJACHUS] NPOMEKYTOYHOM
aTTecTaluH.
IIpumepHBIii IepeYeHb BONMPOCOB K 3a4€Ty 10 JUCHUIIIHHE

1.  TlomynpoBOOHMKOBBIM 1IHOJ. YCTpoiicTBO, (pusmyeckue mnpouecchl. BAX u e€ ocHOBHbIE
yuactku. CxeMa 3aMelleHHs IOJYNPOBOJHUKOBOIO AHOJa. BpluncieHHe napaMeTpoB CXEMbl
3aMelleHusl.

2.  BrumpsmurensHblid quon.  TpeOoBaHWs, NpPEABIBISIEMbIE K BBIIPSIMHTEIBHOMY JHUOMY.
[TapameTpsl 1 KOHCTPYKTHBHO - TEXHOJOTHYECKHE OCOOSHHOCTH BBIIPSAMUTENIBHOTO 1uoaa. BAX n
€€ yaeanu3anms, cxema 3aMelleHUs.

3. TlomympoBomHHMKOBBIN cTabmwnmm3zarop HampspkeHus. BAX, cxema BkmoueHus. [IpuHnmn
paboThl TapaMEeTPUYECKOro CTaOMIIM3aToOpa HAIpsKEHUs, €ro OCOOCHHOCTH U HEJOCTAaTKU.
[TapameTps! cTabUIUTPOHA

4.  bunonspHbelii TpaH3UCTOp. YCTPOMCTBO, (U3MUECKHE TMpolecChl W MNPUHIUI PabOThHI
OUIOJISIPHOTO TpaH3UCTOPa. PexXUMBI M BU/IbI BKIIOUEHHUS OMIOJISPHOTO TPAH3UCTOPA.

o. CraTudeckue BOJbTAMIIEPHBIE XapaKTEPUCTUKU OHUMOJISPHOIO TPAaH3UCTOpPA B CXEME C
OOLIMM 3MUTTEPOM M MOsICHEHUS K HUM. O0NacTh AOMYCTUMBIX PEKUMOB IO MOCTOSIHHOMY TOKY.

6. Crarndeckuil pe>xuM OHIOJSIPHOTO TpPaH3HCTOpa. BRIOOp pexrma 1Mo MOCTOSSHHOMY TOKY U
€ro CXxeMOTeXHHUYecKas peanusanus. TepMocTabuin3anus pexuma OUMOISIPHOTO TPAH3UCTOpPA I10
MTOCTOSIHHOMY TOKY.

7.  JlokaibHBIE CXEMBI 3aMEIIeHUs OWMOJIIPHOTO TpaH3UCTOpa. ManoCcurHajibHas —cxema
3aMeleHus: ounossipHoro Tpansucropa. [Ipobnema nneHTuUKauy NapaMeTpoB CXEM 3aMelIeHHUs,
H - mapameTpsl ¥ c1OCOOBI X BBIYUCIICHUS.

8.  TloneBbie TpaH3UCTOPHI. THIIBI MOJEBBIX TPAH3UCTOPOB. [10s1€BOI TPAaH3UCTOP C BCTPOCHHBIM
N - KaHAJIOM: YCTPOMCTBO, (u3Mueckue mpolecchl M mpuHIUN padoTel, Ctatmueckue BAX u
napameTpsl. JIOCTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. ManocurHanbHasi cxeMa 3aMelIeHHsl [T0JIEBOTO
TpaH3uCTOpa.

9.  TlomynpoBOMHWKOBBIA cTabunm3aTop HampsbkeHus. BAX, cxema BkmoueHus. [IpuHnmm
paboThl TapaMETPUYECKOT0 CTAaOMJIM3aTOpa HAIpPSKEHUs, €ro OCOOCHHOCTH W HEIOCTAaTKU.
[TapameTpsl cTabUIUTPOHA

10. bumnonsipHblii TpaH3UCTOpP. YCTPOWCTBO, (U3NYECKHE MPOLECChl M MPHUHIHUI PabOTHI
OUIIOJISIPHOTO TpaH3UCTOPA. PeXXUMBI M BUIbI BKIIOUEHUS OUIOJISPHOTO TPAH3UCTOPA.

11. Cratuueckuie BOJIbTaMIIEPHbIE XapaKTEPUCTUKN OUIOJISPHOTO TPAH3UCTOPA B CXeMe ¢ OOUIUM
SMUTTEPOM U MOsiIcHEHHsI K HUM. O6J1acTh AOMYCTUMBIX PEKHUMOB IO TOCTOSIHHOMY TOKY.

12. Cratudeckuil pexuM OUIOJIIPHOTO TpaH3UCTOpa. BeIOOp pekuma Mo MOCTOSSHHOMY TOKY H
€ro CXeMOTeXHHUYECKas peanusanus. TepMocTaOuIu3anus pexuma OUIOSPHOTO TPAH3UCTOPA TI0
MIOCTOSIHHOMY TOKY.

13. JlokanpHble CXEMBI 3aMEIICHHs] OUIOJSPHOTO TpaH3WCTOpa. MallocurHaiabHas —cxema
3aMeleHus: OUMossipHOro Tpansucropa. [lpobnema uneHTUGUKAIMN TAPAMETPOB CXEM 3aMEIICHNUS,
H - mapameTpbl ¥ cIOCOOBI UX BBIYUCIICHUS.

14. Tlonesble TpaH3UCTOPHL. THIIBI MONEBBIX TPaH3UCTOPOB. I10J€BOI TPaH3UCTOP C BCTPOSHHBIM
N - KaHaJOM: YCTpOMCTBO, (u3MUecCKHe Mpouecchl M npuHUuN paboTsl, Cratmueckue BAX u
napaMmeTpsl. JIOCTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. MalloCUrHanbHas CXeMa 3aMELICHMsI [T0JIEBOTO
TpaH3uCTOpa.

15. VYcwiuTenbHplif Kackag ¢ OOLIMM SMUTTEPOM. MeKKacKaJHble CBSI3U. Y CHIIUTENIbHBIE
kackanpl ¢ RC - cBassamu. CxeMmoTexHHuecKas peanu3anus ycwinrtenbHoro ¢ RC - cBazsamu.
Onucanue nmpuHIMNa paboThl, AUHAMHUYECKas XapakrepucTuka. Pacuer koadduineHTa ycuaeHus
YCHWJIMTENIBHOTO Kackajia ¢ OOLIMM SMUTTEPOM Ha CPETHUX YacTOTax.

16. OcHoBHbIE KayeCTBEHHbIE TMOKA3aTe€lM M XapaKTEPUCTUKU YCUIIMTENbHBIX YCTPOUCTB.
VYcTpolicTBa HMHBApUAaHTHBIE BO BPEMEHM M METOJABI ONPENENICHUS MX HWHBapHUaHTHBIX
XapakTepUCTUK. MEeToJ] MepexoJHBIX XapaKTepUCTHK M CHeKTpaibHblil Meron. Kosdoumment
nepeaayn U npeoOpa3oBaHKe CIEKTpa CUTHANA YCUIIMTEIbHBIM yCTpoHcTBOM. OnucaHue METOJIOB,
UX JOCTOMHCTB, HEJIOCTATKOB U 001aCTH NPHUMEHEHHS.



17. OcHoOBHBIE Kaue€CTBEHHBIE II0KA3aTe€Id M XAPAKTEPUCTUKH  YCHIIUTENIBHBIX  YCTPOWCTB.
[lepexonHasi, aMIUIMTYAHO-4acTOTHas M  ()a30-4aCTOTHASA XapaKTEPUCTHKH YCHIUTEIBHOTO
YCTPOMCTBA M WX B3aUMOCB:3b. JIMHEWHbIE HWCKa)KEHHs: 4YacTOTHbIE M (hazoBbie. [IpuumHbI
JIMHEWHBIX UCKAXKEHUN.

18. DnexTpoHHBIE YCTPONCTBA C MOCTOSIHHBIMU MapaMeTpaMy (MHBapUAHTHBIE BO BPEMEHHU) U UX
MaremaTuueckue Mojenu. llpencraBiieHne 3JIEKTPOHHBIX LI€TIEW HWHBAPUAHTHBIX BO BpPEMEHH B
(dbopMe TOCTIeI0BATEIHPHOCTH JIEKTPOHHBIX IEMNei (3BeHbEB) 1-r0 U 2-TO MOPSAKOB. 3BEHbS 2-TO
MOpsAZIKA, WX TEPeJaTOYHbIe XapaKTEPUCTUKU, KO3(PUIIMEHTHI mepenadyn M pPa3sHOBHIHOCTH HX
aMIUIUTYIHO-4aCTOTHBIX XapaKTEPUCTHUK.

19. OcHoBHbIE Ka4yeCTBEHHBIC TIOKA3aTEIH W XaPaKTEPUCTUKU YCUIIMTEIBHBIX YCTPOMCTB.
KoadduuuenT ycuneHuss mo TOKy, HampsDKEHHIO M MOLIHOCTH. Pexum "Gombmroro" curnana,
aMIUIMTyHasg Xxapakrtepuctuka. Henunelinble nckaxenus. [llymsl B ycunurensx. JluHaMudeckuil
JMara3oH BXO/IHBIX CUTHAJIOB.

20. OOparHas CBSI3b B YCHJIMTENBHBIX YCTPOMCTBax. Bumel 00paTHOW CBS3H. 3aBUCHMOCTH
ko3¢ ¢punmenta ycunenus ycunurens ¢ OC Koc ot koadpdunmenta ycunenus ycunutensa 6e3 OC K
u koapdunuenta nepenaun uenu OC B . [lonoxurenbHas ¥ oTpULaTeNbHAs 0OpaTHas CBSI3b U €€
BiMsiHHUE HAa Koc .

21. Bmumsaue OC Ha cTabuiabHOCTH K03 duinenTa ycuneHus, HelMMHEHbIe HCKaKEHHSI, BXOTHOE
U BBIXOJHOE COMPOTUBJIEHUS. J[OCTOMHCTBA M HENOCTATKH IMOJIOKUTEIBHONM W OTpULIATEIbHON
o0OpaTHOH CBsI3U U 00JaCTh UX IPUMEHEHHUS.

22. YcwIHTeNbHBIA KackaJ C OOMUM SMHUTTEPOM. MEKKacKaJHbIE CBS3U. YCHJIHTEIbHBIC
kackaapl ¢ RC - cBa3smu. CxemoTexHuueckas peanusanus ycwinteiabHoro ¢ RC - cszsMmu.
Onucanue npuHUKNa paboThl, TUHAMHYECKas XapakTepucTuka. Pacuer kosddunueHTa ycuieHus
YCUJIIMTEIBHOIO KacKa/ia ¢ 00IMM SMUTTEPOM Ha CPEAHUX YACTOTAX.

23. OcHOBHBIE KadyeCTBEHHbIE IOKa3aTe€IM M XapaKTEPUCTUKU YCHIIUTEIbHBIX YCTPOMCTB.
YCTpolicTBa WHBAPHUAHTHBIE BO BPEMEHM M METOABI ONPENCICHUS WX WHBAPUAHTHBIX
XapakTepUCTUK. MeToJ] MepexoJHbIX XapaKTEepUCTHK M cHeKTpaibHbll Meron. Koadpdumuent
nepeaayn U npeoOpa3oBaHKe CIIEKTpa CUTHANA YCHIIMTENIBHBIM YCTpoiicTBOM. OnucaHue METo0B,
UX JOCTOUHCTB, HEJIOCTATKOB U 001aCTH NMPUMEHEHMS.

24. OcHOBHBIE KayeCTBEHHbIE I[I0Ka3aTeIM M XapaKTEPUCTUKU YCHUIMTEIbHBIX YCTPOUCTB.
IlepexoaHas, aMIUIMTYAHO-4acTOTHas M  (ha30-4yaCTOTHAs XapaKTEPUCTHKH  YCHIUTEIBHOTO
YCTpOHCTBA M HUX B3aUMOCBs3b. JIMHeWHble HCKak€HUsS: 4YacTOTHble W (as3oBble. IIpuunHel
JIMHEWHBIX UCKAXEHUU.

25. DIeKTpOHHBIE YCTPOUCTBA C MOCTOSIHHBIMU MapaMeTpaMu (MHBapUAHTHBIE BO BPEMEHM) U MX
MaremMaTHdeckue Mojenu. lIpencraBiieHne JIEKTPOHHBIX LIETIEH WHBAPUAHTHBIX BO BPEMEHHU B
¢dopMme 1nocie10BaTeIbHOCTH 3JEKTPOHHBIX Lienei (3BeHbeB) 1-ro U 2-ro MmopsakoB. 3BEHbS 2-TO
Hopsi/Ka, WX IEepeJaTOYHble XapaKTePUCTUKU, KO3(P(ULMEHTHI mepelaud M Pa3sHOBHJIHOCTH HX
aMIUIMTYIHO-4aCTOTHBIX XapaKTEPUCTHUK.

26. OcHOBHBIE KayeCTBEHHbIE I[IOKa3aTeIM M XapaKTEPUCTUKU YCHUIMTEIbHBIX YCTPOUCTB.
Kosddunuent ycuneHus mo TOKy, HaNpsOKEHUIO U MouIHOCTU. Pexum "Oosbiioro" curhana,
aMIUIMTyZHasl Xapakrepuctuka. Henunelinple nckaxenus. [llymsl B ycumnrensax. JnHaMnyeckuit
JMara30H BXOJIHBIX CUTHAJIOB

27. OOparHast CBSi3b B YCHJIMTENBHBIX YCTpoiicTBax. Buibel oOpaTHON CBsi3U. 3aBHCUMOCTh
koapduuuenta ycunenus yeunutens ¢ OC Koc ot kospdunmenta yeunenus ycunutens 6e3 OC K
u ko3 dunmenra nepenaun nenu OC B .

28. Buusnue OC Ha cTabUIbHOCTh K03 (UIIMeHTa yCUIeHNs, HeTMHEHHbIE NCKAXKEHNUsI, BXOJHOE
U BBIXOJHOE CONpPOTUBJIEHMS. J[OCTOMHCTBA M HENOCTATKHU IIOJIOKUTEIBHON M OTPHUIATEIBHOU
o0OpaTHOM CBS3U M 006J1aCTh UX IPUMEHEHUSI.

29. VYcunurenbHbBIM Kackal € OOLUM SMUTTEpOM. MEXKacKaJHble CBS3U. YCHINTEIbHbIE
kackanpl ¢ RC - cBazsamu. CxeMmoTexHHUecKas peanu3anus ycwintenbHoro ¢ RC - ca3saMu.
Onucanue nmpuHIMNa paboThl, AUHAMHYECKas XapakTepucTuka. Pacuer koadduuneHTa ycuaeHus
YCWJIMTEIBHOTO Kacka/ia ¢ OOLIUM SMUTTEPOM Ha CPEIHUX YaCTOTAX

30. OcHOBHBIE Ka4yeCTBEHHBbIC IMOKA3aTeINM M XapaKTEPUCTUKU YCUIIMTEIBHBIX YCTPOWCTB.



YcTpolicTBa MHBapuaHTHbIE BO BPEMEHHM U METOAbl  ONpEACNEHUS UX  HMHBApUAHTHBIX
XapaKTepUCTUK. METOJ] MEepexXOTHBIX XapaKTepUCTHK M CIEKTpajbHbIH Meron. KoadduuueHt
nepeaayn U npeoOpa3oBaHKe CIIEKTpa CUTHAIA YCHIIUTENIBHBIM YCTpoiicTBOM. OmricaHne METOO0B,
UX JOCTOMHCTB, HEIOCTATKOB M 00J1aCTU IPUMEHEHUS

31. OcHOBHBIE KayeCTBEHHBIC IMIOKA3aTeIM M XapaKTEPUCTUKU YCUIIMTEIbHBIX YCTPOWCTB.
[lepexonHasi, aMIUIMTYAHO-4acTOTHass U  (a30-4acTOTHAs XapaKTEPUCTHUKU  YCHIUTEIBHOIO
yCTpOIICTBA M MX B3aUMOCBs3b. JIMHEHHBIE HCKaXKEHMs: 4YacTOTHbIe U (a3oBble. [IpuunHbl
JINHENHBIX UCKAKEHUN

32. DNeKTpOHHBIE YCTPOWCTBA C MOCTOSHHBIMHU ITapaMeTpaMu (MHBAapUAHTHBIE BO BPEMEHH) U HX
MaremaTuueckue Mojenu. llpencraBieHue 3MEKTPOHHBIX €€ MHBapUaHTHBIX BO BPEMEHHU B
(dbopme mocIeI0BaTeIbHOCTH JICKTPOHHBIX LETei (3BeHbeB) 1-r0 M 2-TO MOPSAAKOB. 3BEHBS 2-TO
MOPsIJIKA, UX TEpeAaTOYHbIE XapaKTEPUCTHKU, KOA(P(GUIMEHTHl NMepelayd U Pa3HOBUAHOCTH MX
aMIUIUTY/IHO-4aCTOTHBIX XapaKTEPUCTHUK.

33. MexKKacKaJHbIe CBSI3W M IIyTH TOCTPOCHUS YCHIUTENEH MOCTOSHHOTO ToKa. CrocoObl
OpraHM3aliy TaJIbBAHUYECKON CBA3M MEXIy KacKaJaMM, UX JOCTOMHCTBA M HENOCTaTKU. [peid
HYJISl, IPUYUHBI €0 BOSHUKHOBEHUS U IYTH YMEHbBIIIECHUS

34. JlubdepeHnmanbHbli  YCHIIMTENBHBIA  KackaJ.  DJIEKTPOHHAs  CXeMa  HJeaJIbHOTO
YCUJIMTENBHOTO Kackaja W MpUHUMI ero padoTbl. OCHOBHBIE MPEUMYILECTBA, OCOOEHHOCTU H
MOTPEIIHOCTH PeaIbHOTO AU PepeHIINaIbHOTO YCUIIUTEIBFHOTO KacKa/a.

35.  OrnepalMOHHBIA  YCHIIUTENb. YCTpoicTBO. (OCHOBHBIE KAayeCTBCHHBIC IMOKA3aTeld |
xapakTepucTUkH. [IoHsATHE 0 MaKpOMOJIENI M CXEMBI 3aMEILEHUS ONEPAlIMOHHOTO YCUITUTEIS.

36. dyHKIHOHAIBHBIC TPeoOpa30BaTEI HA OCHOBE ONEPAIMOHHOTO YCHIIUTENS. J[Ba OCHOBHBIX
BKJIFOUEHUS OMEPA[MOHHOT0 ycrintens. [loBTroputens HanpsKeHUs.

37. @OyHKIUOHANBHBICE  TpeoOpa3oBaTeI  HA  OCHOBE  OMNEPAIMOHHOTO  YCHUJIUTEIS.
HNuBepTHpyIOMUiA 1 HEUHBEPTUPYIOIMINK cyMMaTop. CXeMbl U BBIBOJ PACUETHBIX COOTHOIIECHUH.

38. ®yHKIMOHAIBHBIC MPEOOpPa30BATEIM HA OCHOBE OMEpaIlMOHHOTrO ycuiautens. Kommaparop.
DeKTpOHHas cXeMa, IPUHLKUI pabOThl U IPUMEHEHHUE.

39. ®yHKIMOHANIBHBIC TIPEOOpPa30BATEIM HA OCHOBE ONEPAIIMOHHOTO ycunuTens. HTerpaTop u
muddepeHnnaTop: MEKTPOHHBIE CXEMBbI, BBIBOJ PACUETHBIX COOTHOLICHHH.

40. Meton ananoroBoro MojenupoBanus. AktuBHbIe R 1 RC nonocoBbie GUIBTPHI.

41. MHcrounuku BTOpUYHOro mnurtaHus. Hasnauenue, TumoBas CTpykTypHas cxema. OCHOBHbIE
KaueCTBEHHbIE MTOKA3aTeIN U XapaKTEPUCTUKH.

42. HWcroyHMKM BTOPUYHOrO mnuTaHusa. Pabora BhIIpAMUTENS Ha aKTUBHYIO U €MKOCTHO-
aKTUBHYIO Harpy3ku. OCHOBHbIE pacueTHbIE COOTHOILICHUSI.

43. MHUcrounuku BropuyHOro mnurtanus. [laccuBHble criaxkuBaromue QUIBTPbI: E€MKOCTHO-
aKTUBHbBIE, WHAYKTUBHO-aKTUBHbIE W  HHIYKTHUBHO-eMKOCTHbIE. OCHOBHBIE  pacueTHBIE
COOTHOIIICHUSI.

44. MWcrounuku BTOpuYHOTO mnHTaHus. Crabuiuszaropsl HampsbkeHus. [lapamerpuueckuit
cTabunn3aTop HampsHKeHHs (dMEKTPOHHAs CXeMa, MPUHIUN (PYHKIIMOHMPOBAHUS U pPacUYETHHIE
cooTHomeHus). KomneHcanonHplil cTabuian3atop HampsHKeHUs (SJIEKTPOHHAsl cXema, MPHUHIIUIL
(YHKIMOHUPOBAHUS U PACYETHBIE COOTHOILIEHUS).

45. HcrouyHuku BTOpHuYHOro nurTaHus. KiroueBoil crabuimszarop HampshkeHHs (2JIEKTPOHHAs
cxema, MpUHLIUI (YHKIIMOHUPOBAHMSI, PACUETHBIE COOTHOILICHUS).



8. CUCTEMA OLHEHUBAHUSA IIVIAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA

dopma KOHTPOJIS 3a ogny padory
Mun. 6a/u10B Makc. 6a/10B Bcero

Texymuil KOHTPOJIb:

- onpoc 10 6annos 30 bannos

- yyacmue 8 OUCKYCCUU Ha ceMuHape 10 6annos 40 b6annos

- KoHmpoavbHas paboma (memvl 1) 10 6annos 15 6annos

- KOHMpoNbHAs paboma (membl 2 10 6annos 15 6annos
[TpomexyTouHas aTTecTanus 20 6annos 50 6annos
Hroro 3a cemectp: 3auém 100 b6annos

9. YYEBHO-METOJMYECKOE U HWH®OPMALMOHHOE OBECHEYEHME
JUCHUTINHBI

9.1 OcHoBHas auTEpPaTypa

1. I'puropses, I1. A. DrnekTpoTeXHHKa, IEKTPOHUKA U deKTpornpuBo. Y.1 : yue6HOE
nocobue / I1. A. I'puropres, H. A. 3aiinieBa. — MockBa : Poccuiickuil yHUBEpCUTET TpaHCIIOPTa
(MUUT), 2020. — 170 c. — Texcr : snexrponnsiii // Lludposoit oOpazoBaTensHbIi pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/116115.html

2. Hynuenko, O. JI. Teopernueckue OCHOBBI 3JEKTPOTEXHUK : JIaODOpaTOPHBIN
npaktuky™m / O. JI. Aymaenko, I'. b. ®egopoB. — Mocksa : Uznatensckuii JJom MUCuC, 2019. —
90 c. — TekcT : anekTpoHHBIN // DnekTpoHHO-0MOMMoTeyHas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/78530.html.

3. Cynnykos, B. M. O0mmias 31eKTpOTeXHUKAa U OCHOBBI 3JIEKTPOCHAOKEHUS : yueOHOe
nocobue / B. . CynaykoB. — Mocksa : Aii [Iu Ap Meaua, 2022. — 95 ¢. — ISBN 978-5-4497-
1385-8. — Tekcrt : anexrponssiii // [{ludposoit oOpazoBarenbhbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/116450.html

4, [Mangpukos, A. C. DIEKTpOTEXHHUKA C OCHOBAMH AJICKTPOHHUKH : ydyeOHOe mmocodue /
A. C. llaagpukoB. — 3-¢ u3n. — MuHck: PecnyOnukaHCKUT MHCTUTYT MPOGECCHOHATBHOTO
ob6pazosanus (PUIIO), 2020. — 320 c. — ISBN 978-985-7234-49-3. — TekcT : 27IEKTPOHHBIN //
DNeKTpOHHO-ONOIHOTEeUHAS cucremMa IPR BOOKS : [caiiT]. — URL.:
https://www.iprbookshop.ru/100387.html

5. ®ypcaeB, M. A. CxeMOTeXHUKa 3JEKTPOHHBIX YCTPONCTB M HX NPUMEHEHHE B
CHUCTeMax aBTOMAaTHU3allMU YIPaBJIEHUS U KOHTposs : yueOHoe mocobue / M. A. ®dypcaes, A. B.
LpirankoB. — CapatoB : CapaTOBCKUI rOCY1apCTBEHHBIN TeXHUYECKUM yHUBepcuTeT umeHu F0.A.
INarapuna, DbC ACB, 2020. — 288 c. — ISBN 978-5-7433-3394-3. — TekcT : 37€KTpOHHBIH //
Hudposoii o0Opa3oBaTeNbHBI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/108703.html

9.2  JlonmoqHUTe/IbHAS JUTEPATypa

1. I'ynses, B. I'. Dnexkrporexnuka u snekrponuka / B. I'. T'ynseB. — Hwxuuit Horopog :
Huxeropoackuil rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBepcuTeT, ObC ACB, 2019.
— 125 ¢. — ISBN 978-5-528-00367-2. — TekcT : 31eKTpOHHBIN // DAEKTPOHHO-OMOIMOTEYHAs
cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/107405.html.

2. Tonn, I. A. DnexTpoTeXHHKAa W SJIEKTPOHHKA: TEOpUs M JabopaTopHas MpakTHKa :

yuebnoe nocodbue / JI. A. TonH. — Boponex: Boponexckuil rocyapCcTBEHHBIH TEXHUYECKUH
yauepcuret, 9bC ACB, 2019. — 139 ¢. — ISBN 978-5-7731-0759-0. — TekcT : 31eKTpOHHBIH //
DNeKTPOHHO-OUOINOTeUHAs cucremMa IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/93348.html.
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3. T'opnenxo, [I. B. DnektpoTexHuka u 3neKkTpoHHKa : npaktukym / J[. B. T'opnenxo, B.
W. Huxynun, /1. H. PezenskoB. — Capatos: Aii [Iu Dp Meaua, 2018. — 123 ¢. — ISBN 978-5-
4486-0082-1. — Tekct : 3MeKTpPOHHBIN // DaekTpoHHO-OMOMMoTeuHas cucremMa IPR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/70291.html.

9.4 TIporpaMmMHoOe oGecnieyeHue

1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (uieH3us

2. 49512935);

3. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2 PROC
(6eccpounas), (mumensus 60465661)

4. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounast), (nurien3us 61031351),

5. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (uuensust 61031351),

6. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (JiuieH3us
61031351),

7. Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(Oeccpounas), (nuieH3us 41684549),

8. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (Geccpounas), (muneH3us
60939880),

9. Microsoft Windows Server CAL 2008 Russian Academic OPEN, (Geccpounas), (uiieH3us
60939880),

10. Microsoft Windows 10 Pro, 64 bit, Rus, OEM, OnepairoHHas cucrema

11. HewuckmounrensHoe paBo Ha ucnons3osanne 110 Kaspersky Endpoint Security ms 6usmeca —
Pacmmpennsiit Russian Edition.

12. HeuckmounTenbHoe mpaBo Ha ucnoib3oBanue [10 Kaspersky Security uisi BUPTyasjbHBIX U
obmaunbIx cpen, Server, VirtSvr, License, Education Renewal

13. ABBYYFineReader 11 Professional Edition, (6eccpounast), (nmurensus AF11-2S1P01-102/AD),

14. Microsoft Volume Licensing Service, (6eccpounas), (nuren3us 62824441),

15. Microsoft Windows Pro 64bit DOEM, (6eccpounas), koHTpakT Ne 6-OA3D2014 ot 05.08.2014
Visual Studio Professional;

16. COMSOL Multiphysics® Bepcuu 6.0 Codr. Jlutersus 9602390

17. «Antumraruat. BY3y». Jlunensuonneiit moroop Ne 5044 ot 14.05.2022 roma (exeromtHoe
TIPOJIICHHE).

9.5 Ilpodeccuonanbubie 6a3bl JAHHBIX U HH(POPMANMOHHBIE CNPABOYHbIE CHCTEMBI
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOT U

1. CnpaBouno-nipaBoBas cucteMa «KoncynpranT [Tmocy (http://www.consultant.ru)

2. DnekTponHas oubnnoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. http://www.vsya-elektrotehnika.ru — caiiT, TOCBSIICHHBI 3JCKTPOTEXHUKE U
AIIEKTPOHHUKE.

4. http://www.electrik.org/elbook — snekTpoHHBIE KHHTM 1O TeMe «DIEKTPOHUKA U
AIEKTPOTEXHUKAY.

5. http://www.electro-gid.ru — mopran, coaepkanuii HHPOPMALMIO O BICKTPOHHKE,

QJICKTPOTCXHHUKCE, 3HCKTpO60py,HOBaHI/II/I

10. OBECIHHEYHEHHUE OBPA3OBATEJIBHOT'O ITPOOHECCA /JA JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbA 1 UHBAJIMIOB

VYuebHble U y4eOHO-METOJMYECKHE MaTepHuaibl Ui  CaMOCTOATENbHOM  paboThI
oOyyaromuxcs U3 4ucia MHBAJIUAOB U JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMH 3710poBbsi (OB3)
NPEJOCTaBIAIOTC B (OpPMax, aJanTUPOBAHHBIX K OTPAHUYECHUSM HUX 3/0POBbS U BOCIPHUATHS
UH(pOpMAIINHU:

Jnist crensIX U caboBUISIINX:

- JeKuuu o(QOpMIIIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, IOCTYHHOIO C TOMOLUIBIO
KOMIBIOTEPA CO CIIEUATU3NPOBAHHBIM IIPOIPaMMHBIM 00ecIIeueHIEM;
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- MICHbMCHHBIE 33JaHUS BBITIONHSIIOTCS HA KOMITBIOTEpE co CHEIMATU3UPOBAHHBIM
MIPOrPAMMHBIM 00€CIIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBUyaIbHOE paBHOMEpPHOE ocBerieHrne He menee 300 mokc;

- JUIA BBITOJIHEHHWS 33aJaHUs NpU HEOOXOJMMOCTH MPEIOCTABIISCTCS YBEIHMYUBAIOIICE
YCTPOMCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEIIMYMBAIONIUX YCTPOICTB;

- MUCHMEHHBIE 3a/TaHUsT 0(OPMIISIOTCS YBEITUYCHHBIM MIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOISITCS B YCTHOW (hOopMe WIIM BBITIONHSIOTCS B MUCBMEHHOU (hopMme
Ha KOMITBIOTEPE.

JUist TIyXUX | 1200 CIBIIIAITIX:

- JeKuuu OQOPMISIOTCS B BHIE DJICKTPOHHOTO JOKYMEHTa, JIMOO MPEIOCTaBIACTCS
3BYKOYCHJIMBAIONIAs arinapaTypa WHANBHIyaTbHOTO IOJIb30BaHUS;

- MUCHMEHHBIE 3a/IaHUS BBITIOJIHIIOTCS Ha KOMITBIOTEPE B IMCBMEHHOH (opme;

- JK3aMeH H 3a4€T MPOBOJATCA B THMCBMEHHOHW (oOpMe HAa KOMIIBIOTEPE; BO3MOXHO
npoBeeHue B (popMe TeCTUPOBAHHUS.

Jlist UL ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

- JeKIuu O(QOPMIIIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, IOCTYIMHOTO C TTIOMOIIBIO
KOMITBIOTEpA CO CHEIHATM3UPOBAHHBIM MPOTPAMMHBIM 00eCTICUeHUEM

- THCHbMCHHBIC 3aJaHHs BBIIOJHAIOTCS HAa KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM
MPOTPaMMHBIM 00€CTIeUeHUEM;

- 9K3aMeH M 3a4€T MPOBOIATCS B YCTHOH (hOpMe WIIM BBITIOJNHSIOTCS B MMUCBMEHHOU (hopMme
Ha KOMITBIOTEPE.

[Tpu HEOOXOTMMOCTH MPETYCMATPUBACTCS YBEITMUCHNE BPEMESHH TS ITOJTOTOBKH OTBETA.

[Iponiemypa mpoBeaeHUS TPOMEKYTOYHON aTTECTAIMH 11 00YJIarOIIUXCsl YCTaHABIUBACTCS
C y4éTOM HUX HMHAMBHUIYaIbHBIX MCUXOPHU3NYECKUX ocoOeHHOocTel. [IpoMexyrouHas arTecTaius
MOJKET POBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipn npoBeneHun mHpoOLEAYpbl OLICHWBAaHUS PE3YJIbTaTOB OOy4YeHHs MpeaycMaTpuBaeTcs
UCIIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOJUMBIX B CBA3M C HHIUBUAYAJIbHBIMU
O0COOCHHOCTAMHU O0y4aIoUIUXCs. DTH CPEACTBA MOTYT OBITh MPEIOCTABIECHB YHUBEPCUTETOM, WM
MOTYT HCIOJIb30BaThCSI COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenne  mpouenypsl  OLICHWBAaHWSA  PE3yJAbTaToB  OOydeHHUs  JIONycKaeTrcs ¢
HCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH.

ObecnieunBaeTcsl TOCTYNn K MHGOPMAIMOHHBIM M OMOIMOTrpaduueckuM pecypcaM B CETH
WuTepHer i kaxxaoro odyyaronierocs B popmax, alanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JI0POBBS
U BOCHpUATUS HHPOPMAIUK:

Jiia cnenbix U c1abOBUASIINX:

- B MeyaTHOU (hopMe yBeTUYEHHBIM HIPU(TOM;

- B popMe PIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Jlisg TiyXux U ci1aOoCIHbIIIaluX:

- B meyaTHo dopme;

- B opMe DIEKTPOHHOTO TIOKYMEHTA.

Ji1s 00ydaromuxcs ¢ HapyIIeHUsIMH OMTOPHO-/IBUTaTENIbHOTO ammapara:

- B IIe4aTHO! popme;

- B popMe DIEKTPOHHOTO TIOKYMEHTA;

- B hopme aynnodaiina.

Y4eOHbIe ayIUTOPUU AJIS BCEX BHAOB KOHTAKTHOW M CaAMOCTOSITENbHON pabOThl, HaydHas
OubnroTeka M WHBIC MOMEIICHUs s OOydeHUs OCHAIEHBI CHEeIHATbHBIM OO0OpYJOBAaHUEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMU CPEICTBAMU O0yUCHHS:

Jis cnenbix U caaboBUISIINX:

JUIS TITYXUX B ca00CbIIIaIInX:

- ABTOMATHU3MPOBAHHBIM paboOYMM MECTOM IS JIOAed C HapylleHHeM clyXxa |
c71a00 CIIBIIIAIIHNX;

- aKyCTUYECKHUI YCHIIUTENb U KOJIOHKH,
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Jns  oOyyaromuxcs C HapyIIEHUSMH OTIOPHO-JIBUTATEILHOTO anmapara:
- IEpEABM>KHBIMU, PETYIUPYEMBIMHU 3proHOMUYeckuMHU napramu CU-1;
- KOMITBIOTEPHOM TEXHUKOW CO CHENUAIbHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE TUCHATLTAHBI
(MOJTYJIST)

1) oubmmoreunsiii porx PI'BOY BO «CaxI'Vy;
2) MYJIbTUMEIUIMHOE 000PYIOBAHUE ISl YTCHHUS JICKIIUH -ITPE3CHTALINI;



