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1 HEJb n
Heab TuCHUNIHHBI
enpr0 AMCHMIIUHBI SIBJISCTCS IIOJYYEHUE 3HAHUNW 10 OCHOBAM DIIEKTPOTEXHHKH,

HEOOXOIUMBIX UIsl opraHu3anuu 3()(HEeKTUBHOTO M 0E30MaCHOTO MPUMEHEHHUS, IKCIUTyaTallud 1

pa3paboTKe AIEKTPOTEXHUYIECKUX YCTPOUCTB B I'€OJIOTUU HEPTH U Ta3a.

3agaun TMCUMIJIMHBI:

1) mony4yuTh 3HAHUS MO OCHOBHBIM THIIAM 3JICKTPOHHBIX MPHOOPOB M YCTPOMCTB; MapamMeTpam
COBPEMEHHBIX TOJYIPOBOJHUKOBBIX YCTPOWCTB: YCHIIUTENCH, T'eHEPaTOPOB, BTOPUYHBIX
VMCTOYHUKOB THUTaHMs, HU(POBBIX IMPeoOpa3oBaresieii, MUKPOIPOIICCCOPHBIX YITPABIISIFOIINX
CHCTEM.

2) H3YYUTh TCOPETHUCCKUI MaTepHall 10 MOCTPOCHHIO U PAcUeTy IJIEKTPHUCCKHUX IETCH, a TaKKe
10 YCTPOMCTBY W IPHHIIAIIAM PA0OTHI THIIOBOTO IEKTPOTEXHUISCKOTO 000PYIOBAHHS,

3) MONy4HTh TPAKTHYECKUE HABBIKA [0  HCCIACIOBAHMIO W pacueTy  XapaKTePUCTHUK
MEKTPOTEXHUIECCKUX YCTPOMCTB, MOCTPOCHHUIO M PACUETY AICKTPUICCKHX TETICH;

4) ocBouTh (HU3NUYECKHE OCHOBBI MOJYIIPOBOIHUKOBOM JIEKTPOHUKH

5) M3yYHTH COBPEMEHHBIC MOIYIIPOBOIHHUKOBBIC YCTPOMCTBA: YCHIIUTEIH, T€HEPATOPbI, BTOPUYHBIC
WCTOYHUKH MUTAHUS, IU(PPOBBIE TTPE0Opa30BaATEIH;

6) O03HAKOMHTBHCS CO CTPYKTYPOH W TPHUHIIUIIOM PAOOTBI MHKPOIPOIECCOPHBIX YIPABIISIOMIAX
CHUCTEM;

7) mpuoOOpecTH HAaBBIKM HCCIICOBAHUS THIOBBIX 3JEKTPOHHBIX YCTPOUCTB
W3MEPHUTEBHBIX TPHOOPOB.

3AJAYHN JUCHUIIJINHBI

C IOMOIUILIO

2 MECTO JUCIHHUATILIAHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBLHOM
INPOI'PAMMBI

Jannas yueOnas mpucuuminaa (b1.B.JIB.04.02) otHOCHTCS K BapuaTHBHOM dacTH 00ka b1
«ucuummuael (MOynH)» y4eOHOTO IUIaHa OCHOBHOW oOpa3oBarensHOl mporpammbl 05.03.01
I'eonorus u siBisieTcs KypcoM o BBIOODY.

[IpepexkBU3NTHI TUCIUIUIMHBI: MaTeMaTHKa, GU3HKA.

[TocTpeKkBU3UTHl TUCIUIUIMHBI: MOJEIUPOBAHUE TE€OJIOTMYECKUX TMPOIECCOB C MOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTH, Ne0JIOTHYECKUl MHXXMHUPUHT, Hay4yHO-HCCleAoBaTenbckas paboTa,
MOATOTOBKA K UTOTOBOM aTTECTAIlHH.

3 ®OPMUPYEMBIE KOMIETEHIIUA U WHAUKATOPHI NX JOCTUKEHMUS
MO JUCHMIIMHE

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

CriocoGeH BIOHpaTh
BBICOKOITPOH3BOIUTETBEHBIC
TEXHUYIECKHE CPENICTBA
TEXHOJIOTUH B
COOTBETCTBHHU C
YCIIOBHSIMH UX
MPUMEHEHUS JUIS pelICHHS
MIPOM3BOJICTBEHHBIX 33124
B COOTBETCTBUH C
HarpaBJeHHEM U
npoduiieM MoArOTOBKU

3HaeT OCHOBHBIE BEICOKOIPOU3BOANTEIIBHBIC TEXHUIECKUE
CPEACTBA U TEXHOJIOTUH B COOTBETCTBUHU C YCIOBUSMH UX
NPUMEHEHUS IS PEIeHHs TPOU3BOACTBEHHBIX 3324 B
COOTBETCTBMH C HaIpaBJIECHHEM H MPOQHIIEM TOAT OTOBKU
[IKC-6.2

YMmeer BBIOUpaTh BEICOKOIIPOU3BOANUTENBHBIE TEXHUIECKUE
CPEACTBA M TEXHOJIOTUH B COOTBETCTBHUHU C YCIOBUSMH UX
IPUMEHEHUS VIS PEIeHHs TPOU3BOACTBEHHBIX 33724 B
COOTBETCTBMH C HalpaBJIEHHEM H MPOQHIIEM OAT OTOBKU
[IKC-6.3

Brnaneer HaBbIKaMu BBIOOpA BBICOKOITPOM3BOIUTEIBHBIX
TEXHUYECKUX CPEACTB U TEXHOJIOTUH B COOTBETCTBHUH C
YCIIOBUSIMH UX IIPUMEHEHHS [UISl PEIeHUS
MIPOU3BOJICTBEHHBIX 33724 B COOTBETCTBHH C HaPaBICHUEM
1 Ipo(MJIEM MO OTOBKU




4 CTPYKTYPA U COLEPKAHUE

4.1 CTpyKTypa AMCUMILIMHBI

JUCHUILINHBI

OO01mas TpyI0eMKOCTh IUCIUTIINHBI COCTABISAET 2 3a4STHRIX SMHMII, /2 Jaca.

3aouyHas Gopma oOyueHus

TpynoemMkocTs, akaz.
Bun pabotst JacoB

10 ceccus BCETO
OO0uasi TPy10€eMKOCTh 72 72
KonTakTHas padora: 13 13
Jlexuuu (Jlek) 4 4
JlaboparopHusie padboTs (J1ad) 8 8
KonraktHas pabota B nepuoj reoperndeckoro ooydenus (KoutTO)
KontITA 1 1
[TpomexyTouHas aTTecTanus 3a4yer 3ayer
CamocrosiTesibHasi padoTa: 56 56
- Camono02omoeka (npopabomxa u nOMopeHue I1eKYUOHHO2O
mamepuana u Mmamepuana yueOHUKo8 u y4eonvlx nocoouti),
- 10020MOBKA K 1a00PAMOPHbIM 3AHAMUSIM,
- 10020MOBKA K 3auume U 3auuma 1a060pamopHuix pabom

4.2 PacnipenesieHue BUA0B padoThl M UX TPYA0EMKOCTH 10 pa3jieaM JUCIUTIIUHbI

3ao4yHas popma oOyueHus

Ne Pasnen mucruniinHel/ TeMBI Bunbr yue6HO#M DOopMBbI TEKYIIETO KOHTPOJIS
/T paboTsl (B yacax) YCIIEBaEMOCTH,
KOHTaKTHast MIPOMEXKYTOUHOU

§ < <« aTTecTaluu

| = =

= | 2 2

5| = o A

1 © o0 o @)

= = A

1 Pasnen 1 Jluneitasie 3 2 1 5

OJICKTPHUYCCKUEC LCITU
IIOCTOAHHOI'O TOKa

baum-onpoc.

2 Paznen 2 Ananu3 nepuoanueckux | 3 4 1 10
1 TIEPEXOIHBIX MPOIIECCOB B
JIMHEWHBIX LEIIX

biui-onpoc. auckyccus,
TECTHI, MPAKTUYCCKUE
3aaHus

3 Paznen 3 Dnexktpudeckue 3 2 1 5 | bnun-onpoc, auckyccus,
MaIIUHBI U TPaHC(HOPMATOPBI, TECTBI, IPAKTHUECKHE
CPEJICTBA U3MEPCHHUS 1 3a1aHus

4 Paznen 4 [lomynpoBoAHUKOBEIE 3 4 2 10 brun-onpoc, auckyccus,
9JIEMEHTHI U OCHOBBI TECTBI, TPAKTHUECKHE
MUKPODJIEKTPOHUKH 3aJaHus

5 Pasnen 5 Anamorosas 3 2 1 5 bnuu-onpoc, nuckyccus,
CXEMOTEXHUKA TECTBI, TPAKTHUECKHE

3aJaHuUs

6 | Paznen 6 Lludponas 3| 4 2 21 bmun-onpoc, auckyccus,
CXEMOTEXHHUKA TECTBI, TPAKTHYECKHE

3aJaHHs
3auém

Hroro: 72 | 4 8 1 56




4.3 Coaepxanue pa3aesoB AMCHMIIMHBI

Pasnen 1. JIuHeiiHbIe JIEKTPUYECKHE eNH MOCTOSIHHOTO TOKA.

OcHoBHble MOHATHS dnekTpuueckux ueneil. Ilonstue snextpuueckoil unenu. Tok,
Hanpspkernue, J/]C, MmomHocTh B 11end. OCHOBHBIE JIEMEHTHI 3JIEKTPUUYECKOM 1enu. VcTounuku u
MIPUEMHUKH JICKTPHUSCKON YHEPTHH. DKBUBAJICHTHBIC MPEOOPA30BAHMS B AJICKTPUICCKUX TIETISX.

OcHOBHBIE 3aKOHBI JIEKTPOTEXHUKHU I AJIEKTpUUeCKuX Iened. 3akoH Oma uis ydacTka
1enu, coaepxkamiero u He coaepxkaimero uctognuk DJ[C. [lepBeiii u BTOpo# 3akoHbsl Kupxroda.
Meton pacdera 1ienu Ha OCHOBe 3akOoHOB Kupxroda. bamanc MomniHocTel B 3JEKTPHUECKON TICTIH.
MeToapl KOHTYPHBIX TOKOB, Y3JOBBIX MOTECHIIMAJIOB, ABYX Y3JIOB, HAJIOXKEHUSI U SKBUBAJICHTHOTO
reLeparopa.

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

CuHycouJalbHblEe BEJIWYUHBl W JIMHEWHBIE 3JIEMEHTHl B IENHM CHHYCOUAAJIBHOTO TOKA.
OcHOBHBIE TapaMeTpbl CHUHYCOWJAJIBHOTO CHUrHala: aMIUIUTyAa, 4acTtorta, ¢aza. Cpeanue u
neicTBytomue 3HadeHus nepu oguueckux J/C, HanpspkeHuit U TokoB. JInneliHnbie anemMeHTs R, L,
C B Uenu CHHYCOUAAIBHOTO TOKa. TpeyrolbHHMKH CONPOTHUBIEHUN W MOIIHOCTEH. AKTHBHAf,
peaKkTUBHAs U MOJIHASI MOLIHOCTb.

Pacuer nenell cMHyCOMIaIbHOTO TOKA, IOCTPOEHUE BEKTOPHBIX JAUATPaMM. JJIEKTPUYECKas
IIETb C TMOceAoBaTeNbHBIM coeauHeHueM annemeHToB R, L, C. KomruiekcHoe compoTHuBiICHHE.
Bekropasie auarpamMMmel. TpeyrosibHUK HanpspkeHU. Pe3oHaHC HanpshKeHUH B MOCIEN0BATEIbHON
AIEKTPUYECKOM LIETH.

Tpexdaszubie anekrpuueckue nenu. Tpexdasnas cummerpuyHas cuctema J/1C. [lonyuenue
tpexdaznoit cucrempl DJIC. Cxembl coeauHeHus TpexdaszHbix enel. JIuHeliHple u Qa3Hble
HanpsDKeHUs M TOKHM Tpex(a3zHoM 1enu mnpu coequHeHuu (a3 B 3Be3qy. JIuHeiHble U (a3HbIe
HaMpsKEHUs U TOKU MPU COETMHEHHUH (pa3 TPEyroJbHUKOM.

Ananu3 TUHENHBIX LEeNel IPU HECHHYCOUJAIBHBIX MIEPUOANYECKUX TOKAX U HANPSHKCHUSX.
PaznoxeHne meproauYecKuX HECHHYCOMAANbHBIX (GyHKUIMA B psia Dypre. Ciydanm CHUMMETpPHUH.
MaxkcumanbHOe, CpefHee U JEHUCTBYIOIIEE 3HAYCHHS HECHHYCOMIAIBHOTO TOKA U HANPSKEHUS.
MoOIIHOCTh B LIENU HECUHYCOMAAIbHOrO TOKa. IloHsATHE 00 aMIUIMTYAHO - YacTOTHOM M (a3o -
4aCTOTHOM CIIEKTpaXx.

AHanu3 nepexoHbIX MPOLECCOB B IMHEHHBIX JJIEKTPUUECKUX LensaX. OCHOBHBIC MIOHATUS U
omnpeneneHus. 3akoHbl KoMMyTanui. CBOOOIHbIE M MPHHYKICHHBIE COCTABIISIIOLINE M1EPEXOTHOIO
pexxuma. Pacder nepexoIHBIX NPOLECCOB B JIMHEWHOM DSJIEKTPUYECKOM LENH KIACCHYECKUM
MeTonoM. OnepaTopHbIi METOJ] pacyeTa MEePEXOIHBIX IIPOLIECCOB.

Pa3znen 3. DilekTpuyeckne MAIIMHBI U TPAHC(POPMATOPDI, CPEICTBA U3MEPEHUS

DneKTpuYecKue MaluHbl U TpaHchopmaTopel. TpaHcopmaTop: yCTPOHWCTBO M MPHUHIIUIL
neiictBus. COOTHOIIEHUS JUIsl TOKOB M HAIPsDKEHUH OOMOTOK M YHCJIAa BHUTKOB. DJICKTPUUYECKHE
MAIlIMHBl TIOCTOSSHHOTO M TIepeMEeHHOro Toka. CHHXpPOHHBIE W ACHUHXPOHHBIC JBHUIaTEIIU.
CUHXpOHHBIE U ACUHXPOHHBIE T€HEPATOPHI.

DIEKTPUYECKUE U3MEPCHHSI U IPUOOPBI. METOIbI U3MEPESHUI JIEKTPUUYECKUX U MAarHUTHBIX
BEIIMUMH. [TorpemnocTn U3MEPEHHU. [IpyHUIMIT ~ #EWCTBUS ~ MarHUTOIEKTPUYECKUX,
AIIEKTPOMATrHUTHBIX, IEKTPOJUHAMUYECKUX U JJEKTPOCTATHUECKUX MPUOOPOB. M3MepeHne TOKoB,
HANPSHKEHUA U MOLIIHOCTEH. .

Paznen 4. [lonynpoBoAHMKOBBIE 3JIEMEHTHI H OCHOBbI MUKPO3JIeKTPOHUKH.

[TomynpoBoaHukoBele  nuoabl. CoOCTBeHHass MW IMpHUMECHas  JIEKTPOIPOBOJIHOCTh
MIOJIYIPOBOJAHUKOB.  [losympoBOAHMKOBBIE  OUOJBI, HX HA3HAYEHWE U  XapaKTEPUCTHUKH:
BBIMPSAMHUTEIbHBIE JJUObI, CTAOMIUTPOHBI, (JOTO M CBETOAMO/IbI, THPUCTOPHI. Bapukamsl, ONTPOHBI:
Ha3HA4Y€HUE U NPUHIHI PaOOTHI .



bunonspueie ¥ nonesble TpaH3UCTOpbl. CTPYKTypa M IPUHLIKI AEHCTBUS OUIOJISPHOIO U
II0JIEBOTO TPaH3UCTOPOB. CXeMbl BKIIIOUEHHUS OUIIOJIIPHOTO TpPaH3UCTOpA. XapaKTEPUCTUKU
OUITIOJIIPHOTO U MOJICBOTO TPAH3UCTOPOB.

Pa3nes 5. AHasoroBasi cXeMOTeXHUKA

HcTounnku BTOpUUYHOrO 3jeKTponuTaHus. CTpyKTypa MCTOYHMKA NMUTAHUS 3JIEKTPOHHBIX
ycrpoiictB.  OpHo(a3HbI  OJHONOIYNEPUOAHBIM  BbIIpAMHUTENb. OnHOGAa3HBII  MOCTOBOM
BbIIpsIMUTEND. Tpexda3Hblii MOCTOBO BBIITPSMUTEIb.

Yeunmurenu. Knaccupukanust ¥ XapaKTepUCTHKH YCHIINTENCH MOCTOSHHOTO U ITEPEMEHHOTO
toka. Kackamnoe mnoctpoenue ycunuteneil. OOparHas cBsizb B ycunutessx. OIHOKACKaIHBIN
YCUJIUTENb.

Onepaunonnslie ycunurenu. 1loaxoapl K NOCTPOEHUIO YCUIIUTENbHBIX ycTpoicTB. OOmue
CBOICTBA YCTPOICTB C ONEPALMOHHBIMU YCUIUTENIMHU. OCHOBHBIE BU/Ibl BEIYUCIUTENBHBIX CXEM Ha
OCHOBE OIEpalMOHHBIX ycuiuTeneil. CXeMOTEeXHHKa M OCHOBHBIE MapaMeTpbl ONEpallMOHHBIX
YCUIIUTEIICH.

I'enepatopel. Pexumbl BO30yKIeHHs TeHepaTopa. YcioBuUs caMoBo30yxiaeHus. LC-
reHepatopel. RC-reneparopsl. I'eHeparop ¢ Mocrom BuHa Ha oOmnepalMOHHOM YCHIIUTEJNE.
['eneparop nuo006pa3HOTO HAMPSHKEHMUS.

Pasznen 6. lilndposasi cxeMoTexHuka

KomOunammonnsie 1udpoBsie ycTpoiictBa. OCHOBHBIE JIOTWUYECKHE oTmieparuu. Bumpl
JIOTHYCCKUX dyeMeHTOB. Tabmuubl uctuHHOCTH 3nementoB WM, MJIM, HE. JIBowunas cucrema
ucuncnenus. KomOuHanmoHHble 1H(pOBBIE ycTpoicTBa: MmUGPaTOphl U JAemudpaTopsl,
MYJIbTUILIEKCOPBI U JIEMYJIbTUIIIIEKCOPBI, UX YCIOBHOE 0003HaU€HUE U TaOJINLIbl HCTUHHOCTH.

[locnenoBarensHOCTHBIE IM(pPOBBIE ycTpoiicTBa. Tpurrepsl, uUX Kiaccupukanus IO
crocoOy 3amucu ¥ (QyHKIMOHATbHOMY HasHaueHuio. OO003HAa4YeHUs TPUITEpPA, €ro BXOJOB H
BbIX0ZI0B. Tpurrep RS-tuma. Tpurrep D-tuma. T-tpurrep. JK-tpurrep. JIBOMYHBII U JBOMYHO-
JNECATUYHBIN CUCTYUKH.

Peructpsl. Peructpsl casura, nocTpoeHHble Ha Tpurrepax D-tuna. KosblieBbie perucTpel ¢
Pa3IMYHON €MKOCThIO Ha DTpurrepax. YHUBepcaabHbIE PETUCTPHI.

4.4 Tembl ¥ IUIAHBI JTIA00PATOPHBIX 3AHATHH

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

[IpoBepka coOmoaenns 3akoHoB Oma u Kupxroda B pa3BEeTBICHHOM 3JEKTPUUYCCKOMN IEMH
MIOCTOSIHHOTO TOKa; O3HAKOMJIEHHWE C M3MEPUTENIbHBIMU MPUOOpaMH HEMOCPEACTBEHHOTO OTCYETa
(ammepMeTpaMu U BOJBTMETPAMH); OCBOCHHE METOJAMKH M3MEPEHUS TOKOB, HAIMpPsDKEHUH U
COMPOTHUBIICHUH B NIEKTPHUUECKUX LIETISIX.

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

HccnenoBanne  HEpa3BETBICHHOM M pa3BETBICHHOM  OJJIEKTPUYECKUX  Liemei
CUHYCOM/IaJIbHOTO TOKA MPU HATMYUU MOTPEOUTENEH C aKTUBHO-PEAKTUBHBIMU COMPOTUBICHUSIMU
npoBepka coOmroaenus I u Il 3akoHoB Kupxroda mis nenu mepeMeHHOrO TOKa; ONpeaeTeHHe
rapaMeTpoB IeNel, YCTAHOBJIECHUE YCIOBUN BOSHUKHOBEHHUS PE30HAHCOB HANPSKEHUIN U TOKOB.

Jla6opatopuoe 3ansitne 3 (1 4.). Tema «TPEX®A3HBIE JJEKTPUYECKHUE
HEIIN»

HccnenoBanue pexUMOB pabOTHI CUMMETPUYHOTO M HECUMMETPHYHOTO MOTpeduTeneit
ANIEKTPUYECKOM DJHEPrud B Tpexda3HbIX OJICKTPUUECKUX IIeMsIX; OMpeJesieHHe OCHOBHBIX
COOTHOIIEHUN MEXTy (a3HBIMU M JTHMHEHHBIMH TOKAMHU M HAMpPsDKEHUSMH TPU CUMMETPUYHOU
Harpy3Ke U BKIFOUEHUH MOTpeOuTeNel 3Be3701 U TPEYroJbHUKOM.



JlaGopatopHnoe 3ansitue 4 (1 4.). Tema «IIEPEXO/IHBIE HPOLECCHI B
JIMHEMHBIX QJEKTPUUYECKUX LEIISAX»

HCCIe0BaHUE TIEPEXOJAHBIX MPOIECCOB B JIMHEUHBIX AJMEKTPUUECKUX LEMSIX MPU HAIAYUU
OJIHOTO U JIBYX HAKOMHTEJICH SHEPTHUH;

YCTAHOBJICHUE BIMSHUSA [apaMETpOB MCCIEAYEMOM LENM Ha XapakTep IEepeXxoJHOTro
IpoLecca;

WCCIEAOBAaHUS W  HM3MEPEHHUsT TMapaMeTpoB  OBICTPONPOTEKAIOIIMX  MEPHOIUYECKUX
HECUHYCOMJAJIbHBIX TOKOB M HAMPSHKEHUN C TIOMOIIBIO 3JIEKTPOHHOTO Ociusuiorpada.

JlaGopatopuoe 3ansitue 5 (1 4u.). Tema «KATYHIKA HHAYKTHUBHOCTU C
MATHUTOIIPOBOJ0OM»
HCCJICAOBAHUC BOJIBT-aMIICPHBIX XapaKTCPUCTUK IMEPEMArHndrMBaHWA KaTyYIIKWM HWHAYKTHUBHOCTH Ha
OCHOBC MAar"HuTonpoBoJia C PEryjiupyeMbiM BO3AYIIHBIM 3a30pOM IIPU MNOAKIOYCHHU K HCTOYHHUKY
NEPEMCHHOI'O TOKA, BJIHUAHUSA PA3MEPOB 3a30pa HAa BEJIMYMHY MHAYKTUBHOCTHU KATYyIIKH.

JlaGoparopnoe 3ausitue 6 (1 4.). Tema KTPAHC®OPMATOP»
O3HAaKOMIJICHHUEC C YCTpOﬁCTBOM, IMPUHIUIIOM ,ZICf/iCTBI/ISI, XapaKTCPUCTUKAMU U METOAAMHU UCCIICIOBAHU A
ofHO(a3HBIX TPaHCHOPMATOPOB;
MOJTYUYCHHUE OKCIICPUMCHTAJIBHOIO IMOATBCPKACHUA TCOPETUUCCKUX CBe)IeHI/Iﬁ 0 XapaKTEpUCTUKAX
oxHO(a3HBIX TpaHCPOPMATOPOB.

JlaGoparopnoe 3ausitue 7 (1 4.). Tema «TEHEPATOP ITOCTOSIHHOT' O TOKA»

03HAKOMHUTBCSI C YCTPOMCTBOM, MPUHIUIOM JAEWCTBUS, OCHOBHBIMU peXUMaMH pabOTHI
reHeparopa IMOCTOSSHHOTO TOKa C HE3aBHCHMBIM BO30YXKICHHEM; MPHOOPECTH MPAKTHUYECKUE
HaBBIKM ITyCKa, HKCIUIyaTallMM U OCTAHOBKHM T'€HEpPaTOpa MOCTOSHHOIO TOKA; 3KCHEPHUMEHTAIBHO
MOATBEPANTHh TEOPETUUECKUE CBEICHUS O XapaKTEPUCTUKAX T€HEPATOPa NOCTOSHHOTO TOKa

JlaGopatopnoe 3ausatue 8 (1 4.). Tema «JIEKTPOJIBUI'ATEJIb IIOCTOSAHHOT' O
TOKA»

1. U3Y4YUTh YCTPOMCTBO, MNPUHIUN JEHCTBUS, XapaKTEPUCTUKH 3JIEKTPOABUTATENS
MTOCTOSIHHOTO TOKA;

2. OpuOOpeCT NPAKTHUYECKWE HABBIKM IyCKa, OSKCIUIyaTalldkd U OCTaHOBKHU
AIIEKTPOABUTATEISI IOCTOSIHHOTO TOKA;

3. 9KCIEPUMEHTAJIbHO MCCIEI0OBAaTh TEOPETHYECKHE CBEICHHUS O XapaKTePUCTHKAX
AIIEKTPOABUTaTENsl IOCTOSHHOTO TOKA.

4.5 TemaTuka KypcoBbIX padoT
KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTpPEHA.

5.TEMbI JTUCHUIIJIMHBI JI5S1 CAMOCTOSATEJIIBHOI'O U3YUYEHUSA
Tembl KOHTPOJILHBIX Pa0dOT MO YacTH 1 «JIEKTPOTEXHUKA)

JIuHeWHbIE 2TEKTPUUECKUE LIENH MIOCTOSIHHOTO TOKA U METO/IBI UX pacueTa
JInHeHbIE 2IEKTPUUECKUE LIENN CUHYCOUJAIIBHOTO TOKA ¥ METOJIbI UX pacdera
TpexdazHble reKTpUYecKre HEenH

DNeKTpUUECKUe MALIUHBI :TpeX(a3Hble aCHHXPOHHBIE JIBUTATENTN
DNeKTpUUYECKNE MAIIMHBI ;ABUTATENIN TOCTOSHHOTO TOKA

aogkrwnPE

TeMbI KOHTPOJIBHBIX PA0OT MO YACTH 2 «JIEKTPOHUKA»

1. AnanuThuecKui pacueT YCHWIIMTCIBHOI'O0 Kackaga C O6I.I.II/IM OMUTCPOM Ha 6I/IHOJ'I${pHOM
TPAH3UCTOPEC B PCIKUME «MAJIOT0» CUTHAJIA AJId CPECAHNUX YaCTOT,



2. OmpeneneHue

BCINYHNHBI

dakropa obOpaTtHOI

CBsI3HM, KOXPOUIMEHTA YCHUIICHUS,

BXOJHOTO W BBIXOJHOT'O COIIPOTUBJICHHA YCHUIMUTCIILHOI'O KaCcKaja,

3. Pacuer BeauyuHBI

€EMKOCTEU WU

COIIPOTUBJICHUA

CrIaXHBamOIIEro  QUIbTPa,

obecnieunBaromue TpedyeMblil KOA(GHUIMEHT MyJIbCallui Ha Harpy3Ke.

6.0bPA30BATEJIBHBIE TEXHOJIOI'MA

Ne "
. HaumenoBanue pa3nena | Buabl yueOHbIX 3aHsATHI Oo0pa3oBaTenbHbBIe TEXHOJOTHI
1. |Jluneitnpie snekrpuueckue |Jlexums BBonHast nekuusi-uHpopManus ¢ UCIOIb30BaHUEM

TCIIH ITOCTOSIHHOI'O TOKa

Mpe3eHTalun

JlabopaTopHoe 3aHATHE

Kpyrusiii cron (quckyccus)

CamocTrosTenpHas pa60Ta

KOHCYJ'ILTPIpOBaHI/Ie U MPOBEPKa JOMAUITHUX 3a):[aHPII>i
TMOCPCICTBOM 3J'IeKTp0HHOﬁ IIOYTHI

2. |Anamu3 mnepuomuueckux U |Jlekuus ITpobiemHas TeKus
nepexoJiHpIX  mporeccoB  B|JIaGopaTopHoe 3aHATUE Pabora B rpynnax ¢ myOJuuHON Npe3eHTauen
JIMHEHHBIX LETIsIX pe3yJIbTaToB
CamocrosrensHas padora |[logOop n aHanM3 CTaTUCTUYECKHUX JTAHHBIX
3. |Dnekrtpuueckue MamuHbl U |Jlexiys Jlexuus-6ecena ¢ UCIOIB30BAaHUEM KOMITBIOTEPHBIX
TpaHcopMaTopel, CpeacTBa Y MYJIbTUMEIUHHBIX CPENICTB 00yUIEHUsI
U3MEPEHUS JlaGopaTopHoe 3aHsTHE Pa300p KOHKPETHBIX CHUTYyaLHid
CamocrosrensHas padora |KoHcynbTupoBaHue 1 MpoBepKa JOMAIIHUX 33daHHN
TIOCPEJICTBOM 3JIEKTPOHHOM MOYTHI
IlonynpoBOHUKOBEIE Jlexuus JeKuus-nHPOPMAIHs C UCTIONB30BaHUEM
3JIEMEHTBI U OCHOBBI MPE3CHTallN
4 MHUKPO3JICKTPOHUKH JlaGopaTopHoe 3aHsTHE Kpyrmsiii cron (auckyccust)
CamocrostenbHas pabora  |KoHcynpTHpoBaHHE U MpoBepKa JOMALIHUX 3aJaHUN
MOCPEICTBOM 3JIEKTPOHHOM MOYTBI
Amnanorosag cxeMorexunka |Jlexmusa ITpobnemHuas nexkuus
JlaGopaTopHoe 3aHATHE Pa6ota B rpynmnax ¢ myOnuyHON npe3eHTanueit
5 pE3yIILTATOB
CamocrostenbHas padora  |[logOop u aHanN3 CTATHCTUYECKUX AAHHBIX
[udposas cxemoTexHHUKa Jlexumsa Jlekiusi-Oecena ¢ UCIONB30BAaHUEM KOMITBIOTEPHBIX
U MyJIbTUMEIUHHBIX CPEICTB O0yUIECHUS
6 JlabopaTopHoe 3aHATHE Pa360op KOHKPETHBIX CUTYyaLIHil

CamocrosrensHas padora

KoHcynbTupoBaHue 1 MpoBepKa JOMAIHUX 3aJaHUH
MIOCPEICTBOM 3JIEKTPOHHOH MOYTEI

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

7. OEHOYHBIE CPEJICTBA (MATEPUAJIBI) /ISl TEKYLIETO KOHTPOJISI
YCHNEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTALIMM OBYYAIOLUXCS 11O
TUCHUTIIMHE

7.1. KoHTpoOJbHBbIE BONPOCHI /151 MPOBeIeHH s TeKYIero KOHTPOJIsi

DNEeKTpUUYECKUI TOK U HallpsbKeHre. MTrHOBEHHasi MOLTHOCTh

W neanpHble 271€MEHTHI JIEKTPUUECKON LIEMHU — CONPOTHUBIIEHUE, MHYKTUBHOCTD, EMKOCTb
CooTHoLIEHNE MEX Y TOKOM UM HaIlPSHKEHUEM B UACATIBHBIX 3JIEMEHTAX DJIEKTPUYECKON LENU
3akoH Oma u 3akoHbl Kupxroda amns neneit mocTosHHOTo Toka

Pacuer npocThIX Lienen

INOCTOAHHOTO TOKa

Pacuer crnoxHBIX LIeTeil MoCTOSTHHOTO ToKa 1o 1-my u 2-my 3akoHam Kupxroda

bananc moutHocTel 1eny NOCTOSIHHOTO TOKa
CuHyconJalbHbIE TOK , HAIPSHKEHUE U UX JEHCTBYIOLUE 3HAUYEHU
10) HWneanbHbIE SIIEMEHTHI IIETH CHHYCOUIAILHOTO TOKA




11) ek c nocnenoBateiabHbIM coenuHenueM R, L, C npu cuHycOnaanbHOM HaNPsDKCHUN

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

13) MoIHOCTh 1ETU CHHYCOUIAIBHOTO TOKa BEKTOpHBIC qUarpamMMsbl IENeldl CHHYCOUIaIbHOTO
TOKa

14) KoMIUIEKCHBII METO] pacueTa Iernel CHHYCOUIaIbHOIO TOKa

15) bBananc MOUIHOCTE# LMK CHHYCOUIAIBHOTO TOKA

16) Pe3oHaHC B 3JIEKTPHUYECKOW IIEMH C IMOCIEIOBATEIbHBIM COequHEeHHEM 3iieMeHToB R, L,C
(pe3oHaHC HaNpsHKEHU)

17) Pe3oHaHC B 9JICKTPUYECKOW MLENM C MNapajUIe]bHBIM coenuHeHreM anemeHtoB R, L,C
(pe3oHaHC TOKOB)

18) OcoOeHHocTH pacyera IerMed CHHYCOMTAIBLHOTO TOKAa TMPH HAIWYMHM  B3aUMHBIX
WHIYKTUBHOCTEMN

19) lemns ¢ TpaHchOpMATOPHOH CBS3BIO MEKIY KaTylkaMu TpexdasHbie 3JeKTpHUYSCKUE I
20) Coenunenue Tpex(hazHOU e «3BE3T0H»

21) Coenunenue TpexhasHO e «TPEyroIbHUKOM)

22) MormHocTh TpexdasHoii renu

23) HenuHeliHble 2MEKTPUICSCKUE HIEMEHTBI H UX TTapaMeTPhl

24) T'paduyeckuit METO pacyeTa MPOCTHIX HETUHEWHBIX I[eTICH MOCTOSHHOTO TOKA

25) 3aKkoHBI U MapaMeTpbl MArHUTHBIX HIETeH

26) DieKkTpoMarHWTHbBIE MPOIECChl B KATYIIKE ¢ (ePPOMArHUTHBIM CEPACYHUKOM (YpaBHEHHUE M
cXeMma 3aMelIeHHs)

27) HasnaueHue W MPUHIIKI ASHCTBHS TpaHCchopMaTopa

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

29) BekTopHas quarpaMma M cXema 3aMelieHus TpaHchopmaropa

30) BuemmHss ~ xapakTepucTHKa  TpaHchopmaropa M €ro KITJT  AcuHXpOHHBIN
nBUTATENb. Y cTpoicTBO. I IprHIIMT paboThI

31) DHepreruueckas aparpamMma aCHHXPOHHOTO JBHTaTEIsI

32) MexaHUYeCKHE XapaKTEPUCTUKNA aCHHXPOHHOTO IBUTATEJIsI

33) Ilyck acHHXPOHHBIX JBUTATEICH

34) VYcTpo#CTBO M MIPUHIUI ICHCTBUS CHHXPOHHON MaIllHbBI

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

36) Ilyck B X0/ CHHXPOHHBIX JBHTaTEICH

37) CHHXpPOHHBIC KOMIICHCATOPHI

38) VYcTpoiCcTBO M MPHHIMIT JCHCTBHS MAIIMH TIOCTOSIHHOTO TOKa

39) MexaHnu4eckas XapaKTepHCTHKA BUTATENs MOCTOSHHOIO TOKAa U CIOCOOBI PEryJHpOBaHUS
€ro 4acTOThI BpallleHUs

40) WsmeputenbHble TPUOOPHI MAarHUTOJICKTPUYECKON CHCTEMBI. YCTPOMCTBO , IPHHIHII
JNIENCTBUS

41) W3meputenbHbie IPUOOPHI 2JIEKTPOMArHUTHONW CHCTEMBIL. Y CTPOMCTBO , IPUHITUIT ICHCTBUS
42) W3meputenbHble MPUOOPHI  DIEKTPOAMHAMHYECKOM CHCTEMBL. YCTPOMCTBO , IIPHHIIMII
JNIENCTBUS

43) UV3mepuTesbHbIC MPUOOPHI ATEKTPOCTATHYCCKON CUCTEMBL. Y CTPOICTBO , IPHHIIMIT ACHCTBUS
44) Knaccel TOYHOCTH IPUOOPOB

45) Peructpupyromye TpruOOpbl U OCHIILIOrpadbl

46) V3MmepeHHe MOIIHOCTH B LEMSX MOCTOSHHOTO, OXHO(GA3HOTO U Tpex(a3HOTo MepeMEHHBIX
TOKOB.

47) VI3MepeHHs: K KOHTPOJIb HEANCKTPUUECKHUX BETHUMH

7.2. KoHTpo/bHBIE BONPOCHI M 3aJaHusl Il TNPOBEJCHHUSA IPOMEKYTOUYHOMN
arTecTaluu.
IIpumepHBIii IepeYeHb BONMPOCOB K 3a4€Ty 10 JHCHUIIIHHE



1.  TlomynpoBOAHMKOBBIN 1HOJA. YCTpoiicTBO, (msnyeckue mporeccbl. BAX u e€ OCHOBHBIE
yuacTku. Cxema 3aMellleHus IOJYIPOBOJHUKOBOIO JAMOJa. BblunciieHHE NapamMeTpoB CXEMBbI
3aMelleHusl.

2.  BumpsmurensHbelii auon. TpeOoBaHus, NpPEABSBISEMble K BBIIPSIMHTEIBHOMY JUOMY.
[TapameTpsl 1 KOHCTPYKTUBHO - TEXHOJOTHUYECKHE OCOOCHHOCTH BBIIPAMUTENBHOTO 1uoaa. BAX u
€€ yaeanu3anms, cxema 3aMelleHUs.

3. TlomympoBomHHMKOBBIN cTabmwnmm3zarop HampspkeHus. BAX, cxema BkmoueHus. [IpuHnmn
paboTHl MapaMeTpPUYECKOro CTa0MIM3aTopa HANpsSHKEHUs, €ro OCOOCHHOCTH W HEJOCTaTKH.
[TapameTpsr cTabunuTpoHa

4.  bunonspHbelii TpaH3UCTOp. YCTPOMCTBO, (U3MUECKUE TMpoLecChl W MNPUHIMI PabOThHI
OUIIOJIIPHOTO TPAH3UCTOPA. PeXXMMBI ¥ BUIBI BKITIOUEHHSI OUIIOJISIPHOTO TPAH3UCTOPA.

o. CraTudeckue BOJbTAMIIEPHBIE XapaKTEPUCTUKU OHUMOJISPHOIO TPAaH3UCTOpPA B CXEME C
OOLIMM 3MUTTEPOM U MOsCHEHUS K HUM. O01acTh JOMYCTUMBIX PEKUMOB IO MIOCTOSIHHOMY TOKY.

6. Crarndeckuil pexXxuM OHIIOJSIPHOTO TPaH3UCTOpa. BBIOOp peknMa 1Mo MOCTOSHHOMY TOKY H
€ro CXxeMOTeXHHUYecKas peanusanus. TepmocTabuinzanus pexuma OUMOSIPHOTO TPAaH3UCTOpPA IO
MTOCTOSIHHOMY TOKY.

7. JlokaibHBIE CXEMBI 3aMeElIeHUs OUMOJIIPHOTO TpaH3UCTOpa. ManocurHajibHas —cxema
3aMeleHus: OunossipHoro Tpansucropa. [lpobnema uieHTHGUKANN TAPAMETPOB CXEM 3aMEIICHHUS,
H - mapameTpsl ¥ c1OCOOBI X BBIYUCIICHUS.

8.  TloneBble TpaH3UCTOPHI. THITBI TIOJEBBIX TPAaH3UCTOPOB. [10NIEBON TPaH3UCTOP C BCTPOCHHBIM
N - KaHaJIOM: YCTpPOMCTBO, (u3nueckue mpouecchl W mpuHuun padoTel, Cratnueckue BAX u
napaMmeTpsl. JIOCTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. ManlocUrHanbHas cxeMa 3aMelIeHHsl [10JIEBOTO
TpaH3uCTOpa.

9.  TlonympoBOTHHWKOBEIN cTaOwimm3arop HampsokeHus. BAX, cxema BrimtodeHws. [lpuHmmm
paboThl TAapaMETPUYECKOT0 CTAaOMJIM3aTOpa HAIpPSKEHUs, €ro OCOOCHHOCTH W HEIOCTAaTKU.
[TapameTpsl cTaOuIMTpOHA

10. bBumnossipHbIli TpaH3UCTOp. YCTPOUCTBO, (PU3MUECKHE TPOIECCHl W TPHHIMI PadOThI
OUITIOJIAPHOTO TpaH3UCTOpa. PeXMMBI M BUbI BKIIOUEHHS OMITOJISIPHOTO TPAH3UCTOPA.

11. CraTudeckue BOJbTAMIIEPHBIC XapaKTEPUCTUKH OUIOJISIPHOTO TPAH3UCTOPA B CXEME C OOITUM
SMUTTEPOM U MOSICHEHUsI K HUM. O0J1acTh JOMYCTUMBIX PEKUMOB I10 TOCTOSIHHOMY TOKY.

12.  Crarudeckuil pexuM OHUIIOJIIPHOTO TpaH3ucCTOpa. BbIOOp pexnMa Mo MOCTOSHHOMY TOKY M
€ro cXeMOoTeXHHYecKas peanusanus. TepMocTaOuIu3anus pexuMa OUIONIIPHOTO TPAH3UCTOPA I10
IIOCTOSTHHOMY TOKY.

13. JlokanpHble CXEMbl 3aMeLIeHHUs OHWIOJSAPHOrO TpPAaH3UCTOpAa. MasjocurHanbHas cxema
3aMelleHus OUIoJIIpHOrO TpaH3ucropa. [Ipobiema naeHTuduKay napaMeTpoB CXeM 3aMelleHus,
H - mapameTpbl ¥ ciocoObl X BBIUYUCIIEHUSL.

14. Tlonesble TpaH3UCTOPBIL. THIIBI MONEBBIX TpaH3UCTOPOB. [107€BOM TPaH3UCTOP C BCTPOCHHBIM
N - KaHaJOM: YCTPOMCTBO, (u3MuUecCKue Mmpouecchl M npuHuun padotsl, Cratmueckue BAX u
napameTpsl. JIOCTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. MalloCUrHaJIbHAS CXeMa 3aMelleHHsl [I0JIEBOr0
TpaH3HUCTOPA.

15. VcwiuTenpHplii Kackag ¢ OOLIMM 3MUTTEPOM. MeKKacKaaHble CBS3U. Y CHIIUTEIbHbIC
kackagpl ¢ RC - cBs3smu. CxemorexHuyeckas peanuszanus ycuiaurenabHoro ¢ RC - cBsazsamu.
Onucanue nmpuHIMNa paboThl, AMHAMHMUYECKas XapakTepucTuka. Pacder xospduMeHTa ycuieHus
YCHWJIMTENIBHOTO Kackajia ¢ OOLIMM SMHUTTEPOM Ha CPEIHUX YacTOTax.

16. OcHoBHbIE KauyeCTBEHHbIE IIOKa3aTeIM M XapaKTEPUCTHUKU YCHIIUTENBHBIX YCTPONCTB.
YcTpolicTBa HMHBApUAHTHBIE BO BPEMEHM M METOABI ONPENCIICHUS MX WHBapHUaHTHBIX
XapakTepUCTUK. MeToJ] MepexoJHbIX XapaKTepUCTHK M chekTpaidbHblil Metona. Koaddumument
nepeaayn U npeoOpa3oBaHKE CIEKTpa CUTHAIA YCHIIUTENIbHBIM YCTpoiicTBOM. OnrcaHue METO0B,
UX JOCTOMHCTB, HEJIOCTATKOB U 00J1aCTH MPUMEHEHHUS.

17. OcHOBHbIE KauyeCTBEHHbIC IIOKA3aTeIM M XapaKTEPUCTHUKU YCHIIUTENIBHBIX YCTPOMCTB.
[lepexonHasi, aMIUIMTYAHO-4acTOTHas M  (Ha30-4aCTOTHAsA XapaKTEPUCTHKH YCHIUTEIHHOTO
YCTPOMCTBA M HUX B3aUMOCBs3b. JIMHEWHBbIE HCKaKEHHs: 4YacTOTHbIE M (a3oBble. [IpuunHBI
JINHEWHBIX UCKAXEHUN.



18. DnexTpoHHBIC YCTPOMCTBA C MOCTOSIHHBIMHU TlapameTpamu (MHBapUaHTHBIE BO
BpEMEHH) U HUX MareMarudeckue mojenu. lIpencrasienue AJIEKTPOHHBIX uenein
WHBAapUaHTHBIX BO BpEMEHU B ()OpME IMOCIEIOBATEIBHOCTH AIEKTPOHHBIX Lenel (3BeHbeB) 1-1o u
2-T0 TIOPAOKOB. 3BEHbA 2-TO TMOPAIKA, WX MEpelaTOYHBbIC XapaKTEPUCTHKH, KOd(PuumeHTh
nepeau ¥ pa3HOBUIHOCTH MX aMIUIUTYIHO-YAaCTOTHBIX XapaKTEPUCTHUK.

19. OcHoBHbIE KayeCTBEHHBIE TIOKA3aTeIM M XapaKTEPUCTHUKU YCHIIUTENBHBIX YCTPOUCTB.
KoadduuuenT ycuneHuss mo TOKy, HampsDKEHHIO M MOLIHOCTH. Pexum "Gombmroro" curnana,
aMIUIMTYyJHas Xapakrepuctuka. Henuneilinbie nuckaxenus. lymel B ycunurensax. JuHaMmuueckui
Jara3oH BXO/HBIX CUTHAJIOB.

20. OOparHasi CBSI3b B YCHJIMTEIBHBIX YCTpOWcTBaXx. Buuel 0OpaTHON CBsi3U. 3aBHCHMOCTh
koapdunuenta ycunenus yeunurens ¢ OC Koc ot koapdunuenta yeunenus ycumutens 6e3 OC K
n ko3 punmenta nepenaun nenu OC B . [lonoxurenbHas U oTpUIaTEIbHAS 0OpaTHas CBS3b U €€
BiMsiHKUE HAa Koc .

21. Bmumsaue OC Ha cTabUIbHOCTh K03 (UIIMeHTa yCHIIeHNs, HETMHEWHBIE NCKAXKECHNUsI, BXOHOE
U BBIXOJHOE CONpPOTUBJIEHUS. J[OCTOMHCTBA M HENOCTATKU MOJIOKUTEIBHONM W OTpULIATEIbHOMN
o0OpaTHOH CBSI3M U 00JaCTh UX IPUMEHEHUS.

22. YCWIHTENbHBIA KackaJ C OOMUM SMHUTTEpOM. MEKKacKaJHbIE CBS3U. YCWIHTEIbHbBIC
kackaapl ¢ RC - cBa3smu. CxemoTexHHuecKkas peanusanus ycwintenbHoro ¢ RC - cBsa3sMu.
Onucanue npuHUMNa paboThl, TUHAMHYECKas XapakTepucTuka. Pacuer koaddunueHTa ycuieHus
YCHJIMTENBHOTO Kacka/ia ¢ OOIIMM 3MUTTEPOM Ha CPEeIHUX YacTOTax.

23. OcHOBHBIE KadeCTBEHHBIC IMIOKA3aTeIN M XapaKTePUCTUKUA YCHJIIMTEIBHBIX YCTPOWCTB.
VYcTpolicTBa HMHBAapuUaHTHbIE BO BPEMEHM M METOJAbI ONpEIeNeHUus HX HMHBapUAaHTHBIX
XapakTepUCTUK. MeToJ MepexoJHbIX XapaKTepUCTUK U CHeKTpaslbHbI Merona. KoadpdunueHt
neperayy U npeodpazoBaHUE CIIEKTpa CUTHAJIa YCUJIIUTENbHBIM ycTpoiicTBoM. OnrcaHne MEeTo0B,
UX TOCTOMHCTB, HEIOCTATKOB U 00J1acTH MPUMEHEHUS.

24. OcHOBHBIE KayeCTBEHHbIC IOKA3aTeNM M XapaKTEPUCTUKH YCUJIUTENbHBIX YCTPOMNCTB.
[lepexonnasi, aMIIUTYAHO-4acTOTHass U (a30-4acTOTHAs XapaKTEPUCTHUKU  YCHIUTEIHHOTO
YCTpOWCTBA W WX B3aWMOCBA3b. JIMHEWHBIE HWCKAKECHHs: YacTOTHbIE W (pasoBbie. [IpuunHbI
JIMHEWHBIX UCKAXKEHUU.

25. DJEKTpOHHBIC YCTPOMCTBA C MOCTOSHHBIMH MapamMeTpaMu (MHBapHUaHTHBIE BO BPEMEHHU) U UX
MaTemaTHueckue Mojenu. lIpenctaBieHue SMEKTPOHHBIX IleNed MHBapUaHTHBIX BO BPEMEHHU B
(dhopmMe mocaen0BaTeIbBHOCTH JIEKTPOHHBIX IIeneill (3BeHbEB) 1-TO M 2-TO MOPSAIKOB. 3BEHbs 2-TO
MOPsIJIKA, WX TEepeAaTOYHbIE XapaKTepUCTUKH, KOA(hGUIUEHTHl Mepelayd U Pa3HOBUAHOCTH HX
aMIUIUTYIHO-4aCTOTHBIX XapaKTEPHUCTHUK.

26. OcHOBHBIE Ka4eCTBEHHbIC IOKA3aTeNIM M XapaKTEPUCTUKH YCHUIIUTENbHBIX YCTPOMNCTB.
Koaddumuent ycuneHuss mo TOKy, HANmpsHKEHUIO M MOITHOCTH. Pexum "OGospmioro" curaania,
aMIUIMTYyJIHasg Xapaktepuctuka. Henunelinbie nckaxenus. [llymsl B ycunurensx. JluHamudeckuil
JIara30H BXOJAHBIX CUTHAJIOB

27. OOpartHasi CBsi3b B YCHUJMTENBHBIX YyCTpoiicTBax. Buubl oOpaTHON cBsi3u. 3aBUCHMOCTh
koapduuuenta ycunenus yeunurens ¢ OC Koc ot koapduuuenta yeunenus ycunutens 6e3 OC K
u koxddunuenta nepenaun uenu OC B .

28. Bnusnue OC Ha cTaOMIBHOCTH KOAPDUIINEHTA YCUIICHHSI, HETUHEHHbIE UCKAXKEHHS, BXOAHOE
U BBIXOJHOE COMPOTUBJICHHS. J[OCTOMHCTBA M HENOCTATKH MOJOKUTEIBHONH W OTpULIATEIbHON
00OpaTHOM CBSA3U M 00JaCTh UX IPUMEHEHUS.

29. VYcunurenbHbIM Kackal € OOLUM SMUTTEpOM. MEXKAacKaJHble CBS3U. YCHINTEIbHbIE
kackanpl ¢ RC - cBazsamu. CxemoTexHMueckas peanusanus ycwinrenabHoro ¢ RC - cazsamu.
Onucanue nmpuHIUNa paboThl, AMHAMHYECKas XapakTepucTuka. Pacuer koadduuneHTa ycuneHus
YCWIMTENBHOTO Kackajia ¢ OOLIMM SMHUTTEPOM Ha CPETHUX 4acTOTaxX

30. OcHOBHBIE KayeCTBEHHbIE IMOKa3aTeIM M XapaKTEPUCTUKU YCUIMTEIbHBIX YCTPOMCTB.
VYcTpolicTBa HMHBApUAaHTHBIE BO BPEMEHM M METOJABI ONPENENICHUS MX WHBapHUaHTHBIX
XapakTepUCTUK. MeToJ] MepexoJHBIX XapaKTepUCTHK M CHeKTpaibHblil Meron. Kosdoumment
nepeaayn U npeoOpa3oBaHKe CIIEKTpa CUTHANA YCHIIUTENBbHBIM YCTpoiicTBOM. OnrcaHue METO0B,
UX JOCTOWHCTB, HEAOCTATKOB M 00JaCTH MPUMEHEHUS

31. OcHOBHBIE KayeCTBEHHBbIE IMOKAa3aTeIM M XapaKTePUCTUKU YCUIIMTEIbHBIX YCTPOUCTB.



[lepexoaHasi, aMIUIMTYIHO-4acTOTHasi M (ha30- YAaCTOTHAsE  XapaKTEPUCTUKU  YCHIIUTEILHOTO
YCTPOMCTBA W HX B3aMMOCBS3b. JIMHEHHBIE MCKaXCHHS: 4YacTOTHble W (as3oBble. [lpuumHBI
JINHENHBIX UCKAKEHUN

32. DNeKTpOHHBIE YCTPOWCTBA C MOCTOSHHBIMU IapaMeTpaMu (MHBapUAHTHBIE BO BPEMEHH) U MX
MaremaTuueckue Mojenu. llpencraBiieHne 3JIEKTPOHHBIX LIETIEH HWHBAPUAHTHBIX BO BPEMEHH B
(dbopMe TOCIeN0BATEIHPHOCTH IEKTPOHHBIX IeNel (3BeHbEB) 1-r0 U 2-TO MOPSAKOB. 3BEHbS 2-TO
MOPSIIKA, UX TMEpPEeAATOUYHbIE XAPAKTEPUCTUKU, KOA(P(UIUEHTHl Nepelaud U Pa3HOBUIAHOCTH HX
aMIUIUTYIHO-4aCTOTHBIX XapaKTEPUCTHUK.

33. MexKacKaJHbIe CBSI3W W IIYTH TOCTPOCHUS YCHIIUTENIEH MOCTOSHHOTO TOKa. CrocoObl
OpraHM3aliy raJIbBAHUYECKON CBA3M MEXIYy KackaJaMM, UX JOCTOMHCTBAa M HepocTaTtku. [peid
HYJIsl, IPUYUHBI €0 BOSHUKHOBEHUS U IYTH YMEHbBILIECHUS

34. JuddepeHunanbHbli  YCHIUTSIBHBIA  Kackal.  OJCKTPOHHAs  CXeMa  HICAbHOTO
YCUJIMTENBHOTO Kackaja W MpUHUMI ero padoTbl. OCHOBHbBIE MPEUMYILECTBA, OCOOEHHOCTU H
MOTPEIIHOCTH PeaIbHOTO AU(PPepeHINaNIbHOTO YCUITUTEIBHOTO KacKaja.

35. OmepannoHHBI ycHIUTENb. YCTpoiicTBO. OCHOBHBIE KAueCTBEHHBIE IIOKa3aTeNld |
xapakTepucTUKH. [IoHsATHE 0 MAaKPOMOJIENIN M CXEMBI 3aMEILEHUS ONEPAllMOHHOTO YCUITUTEIS.

36. DyHKIHOHAIBHBIE MTPeoOpa30BaTe HA OCHOBE OMEPAIIMOHHOTO yCHIIUTEINS. J[Ba OCHOBHBIX
BKJIFOUEHUS ONEPALIMOHHOT0 ycrinutens. [loBropurens HanpsKeHus..

37. OyHKNMOHANBHBIE  TpeoOpa3oBaTeNid  HAa  OCHOBE  OTEPAIMOHHOTO  YCHITUTEIIS.
WNHBepTHpyrONMI 1 HEUHBEPTUPYIOIHNA cymMmMaTop. CXeMbI U BBIBOJ] pACYETHBIX COOTHOLIEHUM.

38. ®OyHKIHOHATBHBIC MPeoOpa3oBaTeid Ha OCHOBE OIEpaIlMOHHOrO ycuiurtelns. Kommaparop.
DeKTpOHHas cXeMa, IPUHLKUI paboThl U IPUMEHEHHUE.

39. dyHKNHMOHAIBHBIC MPEOOpa30BaTEIN Ha OCHOBE OINEPAIMOHHOTO ycuiuTens. MHTerpatop u
g depeHnnaTop: MEKTPOHHBIE CXEMBbI, BBIBOJ PACUETHBIX COOTHOLICHHH.

40. Merox ananoroBoro mMojienupoBanus. AktuBHbIe R 1 RC monocoBsie GUIBTPHI.

41. MHcrounuku BTOpUYHOro mnuTaHus. Ha3HaueHue, TumoBas CTpykTypHas cxema. OCHOBHbIE
KAueCTBEHHBIE MTOKA3aTEIN U XapaAKTEPUCTUKHU.

42. WcroyHMKM BTOpPUYHOrO mnuTaHusa. Pabora BhIIpAMUTENS Ha AKTUBHYIO U €MKOCTHO-
AKTUBHYIO Harpy3ku. OCHOBHBIE pACUETHBIE COOTHOILLIECHHUS.

43. MHUcrounuku BropuyHOro mnurtanus. [laccuBHble criakuBaromuye QUIBTPbI: E€MKOCTHO-
AKTUBHbIE, WHJIYKTUBHO-aKTHUBHbIE W  HMHJIYKTUBHO-€MKOCTHbIE. = (OCHOBHBIE  pPAaCUETHBIE
COOTHOIIEHHUS.

44. MWcrounuku BTOpuYHOTO mnHTaHus. Crabwinszaropsl HamnpsbkeHus. I[lapamerpuueckuit
cTaOuiIn3aTop HampsuKeHHs (dJIEKTPOHHAs CcXeMa, MPUHIUN (DYHKIIMOHMPOBAHUS U pPacUETHHIE
cooTHomeHus). KomneHcanonHplil cTabuian3aTop HampsbkeHHs (3JIEKTPOHHAs CXeMa, MPUHIUI
(YHKIIMOHUPOBAHUS U PAaCUETHBIE COOTHOILICHUS).

45. MHcrounuku BTOpUYHOro mnuTaHusa. KitodeBoil ctabuimzaTop HampsiKeHHs (DJIEKTPOHHAS
cxeMa, MPUHLHUI (PYHKIIHOHUPOBAHHUS, PACUETHBIE COOTHOILICHUS).

8. CUCTEMA OHEHUBAHUS IVIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA

dopma KOHTPOJIS 3a ogny padorty
Mun. 6a/L10B Makc. 0a/10B Bcero

Texymuii KOHTPOJIb:

- onpoc 10 6annos 30 6annos

- yuacmue 8 OUCKYCCUU HA CeMUHape 10 6annos 40 6annos

- KonmpoavHas paboma (memoi 1) 10 6annos 15 6annos

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

9. YYUEBHO-METOAMYECKOE N HWH®OPMALMOHHOE OBECIIEYEHUE




JUCHUIINHBI

9.1 OcHoBHasi 1UTEpPaTypa

1. I'puropses, I1. A. DiekTpoTexHUKa, JIEKTPOHUKA U 3eKkTponpuBoa. U.1 : yueGHOe
noco6ue / I1. A. I'puropreB, H. A. 3aitneBa. — Mocksa : Poccuiickuii yHUBEpCUTET TpaHCHIOPTa
(MUUT), 2020. — 170 c. — Texcr : snexrponnsiii / Ludposoit oOpazoBatensHbIil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/116115.html

2. Hynuenko, O. JI. TeopeTmueckue OCHOBBI DIEKTPOTEXHUK : JIAOOPATOPHBIN
npaktukym / O. JI. lymaenko, I'. b. @enopoB. — Mocksa : U3narensckuii lom MUCuC, 2019. —
90 ¢. — Tekcr : anekTpoHHBIN // DiekTpoHHO-OMOMoTewHas cucremMa IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/78530.html.

3. CynnykoB, B. 1. O0mas 3J1eKTpOTEXHUKA U OCHOBBI 3JIEKTPOCHAOKEHUS : yuyeOHOe
noco6ue / B. . CynnykoB. — Mocksa : Ait [Iu Ap Menua, 2022. — 95 ¢c. — ISBN 978-5-4497-
1385-8. — Tekcr : anekrponnsii // [ludposoit oopazosarensHbiii pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/116450.html

4. [Manapukos, A. C. DIeKTpOTEXHUKA C OCHOBaMU 3JIEKTPOHUKH : yueOHOe nocodue /
A. C. HlannpukoB. — 3-¢ u3a. — MuHCK: PecnyOnmMKaHCKHN HHCTUTYT MPO(ECCHOHAIBHOTO
obpaszosanus (PUIIO), 2020. — 320 c. — ISBN 978-985-7234-49-3. — TekcT : 21MeKTpOHHBIN //
DneKTpOHHO-ONOIHOTeUHAS cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/100387.html

o. ®ypcaeB, M. A. CxeMOTeXHUKa 3JEKTPOHHBIX YCTPONCTB M HX NPUMEHEHHE B
CHUCTeMax aBTOMAaTH3allMU YIpaBJIEHUS M KOHTpousd : yueOHoe mocobue / M. A. @ypcaes, A. B.
[{pirankoB. — CapatoB : CapaToBCKUI rOCY1apCTBEHHBIN TEXHUYECKUI yHUBEpCcUTET MMeHn 0. A.
Iarapura, D6C ACB, 2020. — 288 c. — ISBN 978-5-7433-3394-3. — TekcT : 3JCKTPOHHBIH //
HudpoBoit  oOpa3oBaTenbHBI  pecypc IPR  SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/108703.html

9.2  lonmoJHUTe/LHAA JIUTEpPATypa

1. I'ynses, B. I'. Dnexkrporexnuka u snexkrponuka / B. I'. I'ynseB. — Hwxkauit Hosropos :
Hwxeropoackuii rocy1apcTBEHHbIA apXUTEKTYPHO-CTpOUTENbHBIA yHUBEpcuteT, ObC ACB, 2019.
— 125 ¢. — ISBN 978-5-528-00367-2. — TekcT : 37eKTpOHHBINA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/107405.html.

2. Toun, . A. DJEKTpOTEXHUKA W IJIEKTPOHHKA: TEOpHs M JAOOpaTOpHas MpakTHKa :

yuebnoe mocobue / JI. A. Tonn. — Boponex: BopoHekckuii rocynapcTBEHHBIH TEXHUYECKHUMA
yauBepcutet, ObC ACB, 2019. — 139 ¢. — ISBN 978-5-7731-0759-0. — TekcT : 2JIeKTpOHHBIH //
DNeKTpOHHO-ONOIHOTEeUHAS cucremMa IPR BOOKS : [caiiT]. — URL.:

https://www.iprbookshop.ru/93348.html.

3. l'opnenxko, /1. B. DnekTpoTexnuka u snekTpoHuka : npaktukym / J[. B. Topnenko, B. .
Hukynun, /1. H. PezenbkoB. — Caparos: Al [Tu Dp Meaua, 2018. — 123 c. — ISBN 978-5-4486-
0082-1. — TekcT : 27eKTpOHHBIH // DnekTpoHHo-0ubnuoTeunas cucrema IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/70291.html.
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9.4 TIporpamMHoe o0ecnieyeHue

1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (TuieH3us

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), (surien3ust 61031351),

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

6. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (JuneH3us
61031351),

7. Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(Oeccpounas), (nuueH3us 41684549),

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

9. Microsoft Windows Server CAL 2008 Russian Academic OPEN, (Geccpounas), (uieH3us
60939880),

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

11. HewuckmounTensHoe mpaBo Ha ucrnons3oBanne I10 Kaspersky Endpoint Security mis 6usmeca —
Pacmmpennsrit Russian Edition.

12. HewuckimounTenbHoe mpaBo Ha ucnoib3oBanue [10 Kaspersky Security misi BUPTyaJbHBIX U
obmaunbIx cpen, Server, VirtSvr, License, Education Renewal

13. ABBYYFineReader 11 Professional Edition, (6eccpounas), (muten3ust AF11-2S1P01-102/AD),

14. Microsoft Volume Licensing Service, (0eccpounas), (uiien3us 62824441),

15. Microsoft Windows Pro 64bit DOEM, (6eccpounas), kouTpakt Ne 6-OADD2014 ot 05.08.2014
Visual Studio Professional;

16. COMSOL Multiphysics® Bepcuu 6.0 Codr. JInmensus 9602390

17. «Antumtarnat. BY3y». Jlunensuonnerit moroBop Ne 5044 ot 14.05.2022 roma (exeromtHoe
TIPOJIJICHHCE).

9.5 Ilpodeccnonanbubie 6a3bl JAHHBIX U UH(POPMANMOHHBIE CNPABOYHbIE CHCTEMBI
COBpPEeMEHHBbIX MH(POPMALMOHHBIX TEXHOJIOT U

1. CrpaBouHo-mipaBoBas cucreMa «KoncynsranT [Tmocy (http://www.consultant.ru)

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

3. http://www.vsya-elektrotehnika.ru — caiiT, MOCBSIIEHHBIH 3JICKTPOTEXHUKE |
DIIEKTPOHHUKE.

4. http://www.electrik.org/elbook — saekTpoHHBIE KHHTH 10 TeMe «DIEKTPOHUKA U
AIIEKTPOTEXHHUKA.

5. http://www.electro-gid.ru — mopran, coaepxkamuii HHOOPMAIMIO O 3JIEKTPOHHUKE,

AIIEKTPOTEXHUKE, IIEKTPOOOPYI0BAHUHU

10. OBECHHEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLOHECCA /JA JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbA 1 UHBAJIMOB

YyeOHple W  yueOHO-METOAMYECKHME MaTepHuaiabl JIsi  CAMOCTOSITEIbHOM  paboThI
oOyuaronuxcs U3 4Yucia WHBAIUAOB M JIMII C OTPAHHYEHHBIMH BO3MOKHOCTSAMH 3710poBbsi (OB3)
MPEIOCTABISIOTCS B (opMax, aJanTUpPOBAHHBIX K OTPAHUYEHHUSIM HMX 3J0POBbS M BOCIPHUSATHS
UH(pOpMAaINHU:

JIst caenbIX ¥ CIa0OBUASIINX:

- Jekiuuu OGOPMISIOTCS B BUIE DIIEKTPOHHOTO JOKYMEHTA, IOCTYMHOTO C IOMOIIBIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00eCTIeUeHUEM

- THCbMEHHBIE 3aJaHUS BBIIOJHAIOTCS HAa KOMIIBIOTEPE CO CIEUAIU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrieunBaeTCsl MHAUBUIyaIbHOE paBHOMEpHOE ocBelieHrne He menee 300 mokc;

- Q7S BBIMOJIHEHUS 3aJaHUs TPU HEOOXOAMMOCTH TIPEJOCTABISETCS YBEIUYUBAIOIIEE
YCTPOMCTBO; BO3MOKHO TaK)K€ UCIIOJIb30BaAHUE COOCTBEHHBIX YBEIHMUMBAIONINX YCTPOICTB;
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- THUChMEHHBIC 3alaHus OQOPMIISIOTCS YBEIHMUECHHBIM IIPHPTOM;

- 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHOUM (hOpMe WM BBIMOIHAIOTCSA B MUCBMEHHOH (opme
Ha KOMIIBIOTEPE.

JUist TIyXUX U ¢1a00CIBIIIAITIX:

- JeKUMu OQOPMISIOTCS B BHIE DJICKTPOHHOTO JOKYMEHTa, JIMOO MpPEeaoCTaBIsAETCs
3BYKOYCHJIMBAIOLAs anaparypa UHANBHUYaJIbHOTO M0JIb30BaHUS;

- MUCHMEHHBIE 3a/IaHUS BBITIOJIHSIIOTCS Ha KOMITBIOTEPE B IMCBMEHHOH (hopme;

- DJK3aMeH M 3a4€T TPOBOIATCA B INUCHBMEHHOH (opMe Ha KOMITBIOTEPE; BO3MOXKHO
IIpOBEJIEHUE B JOPME TECTUPOBAHUS.

JUig 1 ¢ HapyIIEHUsMU ONIOPHO-JBUTaTEIbHOTO anmnapara:

- JeKuuu Oo(QOPMIIIOTCS B BHUJE DJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C TIOMOIIBIO
KOMIBIOTEPA CO CIIEUATU3NPOBAHHBIM IIPOTPaMMHBIM 00eCTIeueHIEM;

- THCbMEHHbBIE 33aJaHHS BBINOJHAIOTCS HAa KOMIIBIOTEPE CO CIEUUAIU3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICUeHUEM;

- 5K3aM€H M 3a4€T NPOBOASTCS B YCTHOM (hopMe WIIM BBINOJHSAIOTCA B MUCbMEHHOU (hopme
Ha KOMIIBIOTEpE.

[Ipn HEOOXO0TMMOCTH NMPEAYCMAaTPUBACTCS YBEIMUEHNE BPEMEHHU IS TOATOTOBKH OTBETA.

[Ipouenypa npoBeaeHUs] MPOMEKYTOUHOM arTecTaluy JUlsl 00yJaroluXcsl yCTaHaBJINBaeTCs
C y4é€TOM HUX HHAWBHUIYaIbHBIX NMcuxopuanyeckux ocobeHHocTel. [Ipomexyrounas arrecranus
MO3KET POBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipn npoBeneHun mHpoLEAYypbl OLIEHHWBAaHUS PE3YJIbTaTOB OOy4YeHHs NpeaycMaTpuBaeTcs
WCIIOJIb30BAHUE TEXHWYECKUX CPEICTB, HEOOXOMUMBIX B CBS3M C  HHJIUBUIYATbHBIMU
O0COOEHHOCTAMHU 00y4aroUIuXcs. DTH CPEACTBA MOTYT OBbITh MPENOCTABICHb YHUBEPCUTETOM, WIIH
MOTYT HCITIOJIb30BaThCSl COOCTBEHHbIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenne mpouenypsl  OLICHWBAaHHSA  PE3yJAbTaToB  OOydeHUs  JIONMycKaeTrcs ¢
HCIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTHIA.

ObGecnieunBaeTcsi 1OCTYN K WHOOPMAIMOHHBIM W OMOIMOTpagUYECKUM pecypcaMm B CETH
WuTepHer g kaxxaoro odyyaronierocs B popmax, alanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JI0POBBS
U BOCHpUATHUS HHPOPMAIUU:

Jlii cnenbix U c1abOBUASIINX:

- B Ie4aTHOU (popme yBemnUeHHBIM MpUQTOM;

- B popMe IEKTPOHHOTO JIOKYMEHTA;

- B hopme ayauodaiina.

Jlig TiyXux U ci1a0oCIbIIIauX:

- B IeyaTHou popme;

- B popMe 2IEKTPOHHOTO TIOKYMEHTA.

Ji1s 00y4aromuxcs ¢ HapyIIeHUsIMH OMOPHO-/IBUTaTeNIbHOTO amapaTa:

- B meyaTHo dopme;

- B popMe PIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayTUTOPUU AJIS BCEX BUAOB KOHTAKTHOW M CaMOCTOSITENILHOM paboThl, HayuHas
O0ubnroTeka M MHBbIC MOMEIICHUs s OOydeHHUs OCHAIEHBI CHElHaTbHBIM OO0OpYJOBAaHUEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMU CPECTBAMU O0yUICHHUS:

J11s cinenbix U c1aboBUASIINX:

JUIS TITYXUX U ca00CbIIIaIInX:

- ABTOMATHU3MPOBAHHBIM pabo4YMM MeCcTOM s JIoAed C HapylleHHeM clyXxa |
¢71a00 CIIBIIIIAIIHNX;

- aKyCTUYECKHUM YCUIIUTENb U KOJIOHKH,

Ji1s 00ydaromuxcs ¢ HapyIIeHUsIMH OMTOPHO-/IBUTaTeNIbHOTO ammapara:

- IepeABMKHBIMU, PETYIUPYEMBIMH 3proHoMuueckumu napramu CU-1;

- KOMITBIOTEPHOU TEXHUKOU CO CIeMaTIbHBIM MPOTPAMMHBIM 00€CTICYCHHEM.

11 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JANCIHUITVINHBI



(MOJTYJIST)

1) oubnmoreunsiii o PI'BOY BO «Caxl'Vy;
2) MYJIbTUMEMITHOE 000pyI0OBaHUE JJIsl YTCHUS JICKIIUI-TIPe3eHTAIINN;



