MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

YTBEPXJIAIO
Jupektop nenaprameHTa HayKd U MHHOBaLIUN
B. M. PyneBckuii
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
DJIEKTPOTEXHHYECKHE KOMILIEKChI H CHCTEMBbI

YpoBeHb 00pa3zoBaHus: BhIcIee 00pa3oBaHue - MOAr0TOBKA KA/IPOB BbIcHIel KBaupuKanuu
Hampasnenue noaroroBku / cneruaibHOCTh: 13.06.01 DiieKTpo- M Ten10TeXHUKA
HanpaenenHocts (mpoduib) / cnenuanu3anus: JJIeKTPOTeXHHYeCKHe KOMILIEKChI U CHCTEMbI
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOus1ii man Habopa 2015 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 | Jlekuun 18 0 18 4acoB
2 |IIpakTHueckue 3aHATHS 18 18 36 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 36 18 54 4acoB
4 | CamocrosTenbHas paboTa 36 18 54 4acoB
5 |Bcero (6e3 sx3amMeHa) 72 36 108 4acoB
6 |IloaroroBka u crava sK3aMeHa 0 36 36 4acoB
7 | OOwas TpyI0eMKOCTh 72 72 144 4acoB
2.0 2.0 4.0 3.E.

JuddepeHurpoBaHHbIi 3a4eT: 4 ceMecTp
DK3ameH: 5 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucauus: 24.06.2015

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoBaHa Ha noptane Ne 42634
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

OCBOEHHE METOO0JIOTHH, OBJIaICHHE HAaBBIKAMU TUIAHUPOBAHUS, Pa3pabOTKU U MPOBEIACHUS TEOpEe-
TUYECKUX U SKCIIEPUMEHTAJIbHBIX HCCJIEIOBAHUN 3JIEKTPOTEXHUYECKUX KOMILUIEKCOB M CHUCTEM, paspa-
00TKa aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHUSI KOMIUIEKCAMU;

opranu3aiys padoThl MO MOATOTOBKE K Caue KaHAUJATCKOrO 9K3aMeHa IO CIeNUaIbHOW JUCIIH-
wrHe 1o crienranbHocTh 05.09.03 - DrekTpoTeXHUYECKUE KOMITJIEKCHI M CHCTEMBI B COOTBETCTBUU ¢ Ho-
MEHKJIATypOl CHEeNHMaTbHOCTEeH HAaydHBIX paOOTHUKOB, YTBEPkKACHHOHN mpuka3zoM MuHoOpHayku Poccuu
No 59 o1 25.02.2009 .

1.2. 3agaun QUCHUTINHBI

—  M3YYMTh apXUTEKTYpy 3JEKTPOTEXHUUECKHUX KomIuiekcoB M cucteM (DTKuC), a takxke npo-
rpaMMHO-aINapaTHbIX KOMIUIEKCOB yrpaBieHus ITKuC;

— M3Y4YUTh TEXHOJIOTHIO IPOEKTHPOBAHUS, CO3JAHMS U UCHBITAHUH 3JIEKTPOTEXHUUECKUX
KOMILIEKCOB U CHCTEM;

—  OCBOWTbH HaBBIKM MPOEKTHUPOBAHUS POIPAMMHBIX KOMILJIEKCOB YIPABIICHUS MEpUPEPUHHBIMU
yCTPOHUCTBAMU LIEHTPAJIM30BAHHBIX M PacIpeIeIEHHBIX CUCTEM;

— IOJYyYUTh HaBBIKU MPOBENEHUS KOMIUIEKCHON OTIAaJKU U TECTUPOBAHUS CUCTEM YINPABICHUS
91KuC;

—  OCBOMTbH METOJOJIOTHIO TUIAHUPOBAHUS U MPOBENECHUS TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX
uccinenoanuit ItKuC.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII

JucuumuinHa «nekTpoTexHuueckue koMmiuiekesl u cuctemb» (b1.B.O/1.1) otHocuTCs K Gnoky 1
(BapuaTHBHAs YacTh).

[TpeamecTBYOMKUMU JTUCHUIUTMHAME, (POPMUPYIOIIMMU HavYaJIbHbIE 3HAHUS, SIBISIOTCS: DIEKTPO-
TEXHUYECKHE KOMIUIEKCHI U cUCcTeMbl, IHpopMallOHHBIE U 3JIEKTPOHHBIE PECYPCHl B OPraHU3alMK HayY -
HBIX MCCIIEZJOBaHUH, MaTtemMaTHuecKkoe MOIEIMPOBAaHNE TEXHUUECKHUX CPEJCTB aBTOMATUKU U YIIPABJICHHUS,
OcHOBBI OpraHM3alK HayYHbIX HccaeaoBanmil, [IpakTika no noayyeHuto npohecCuoHalIbHbIX YMEHUN U
OMbITa MPOECCHOHAIBHON AEATENbHOCTH (HaydHas MpakTuka), PazpaboTka anroputMoB 3GQGeKTUBHOTO
yIpaBiIeHUS] KOMIOHEHTAMU 3JIEKTPOTEXHUYECKUX KOMIUIEKCOB M CHCTEM.

[Tocnenyromumy TUCUUIUIMHAMH SIBIISIOTCS: DIEKTPOTEXHUYECKUE KOMIUIEKCH U cucTeMsl, [lox-
TOTOBKA K CJlaue U cada rocyJapCTBEHHOIro dK3aMeHa, [IpeacraBnenne HaydHOTO JOKJIaaa 00 OCHOBHBIX
pe3ynbTaTax MoJroTOBICHHOW HaydHO-KBAJTHM(PHUKALIMOHHON paboThl (AHUCCepTaIig).

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHM S JUCUMILIIMHbI

[Tpornecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMITETCHIINH:

— TIK-3 BrmageHue MeTOoA0J0THEH, CTIOCOOHOCTh TUIAHUPOBATH M MPOBOJIUTH TEOPETHYECKHUE U
HKCIEPHUMEHTAIbHbIE UCCIIEAOBAHUS IEKTPOTEXHUYECKUX KOMIUIEKCOB U CUCTEM;

B pesynbrare u3ydeHus: IUCIUTUTMHBI 00YJarOIIUNACS JOKEH:

— 3HaTh CTPYKTYpPY JIEKTPOTEXHHUUYECKHX KOMIUIEKCOB U CHUCTEM; apXUTEKTypy MPOrpaMMHO-
arnmapaTrHbIX KOMIUIEKCOB ympasiieHus DTKuC; MeTo00THIO TUTAaHUPOBAHUS U MPOBEACHUS TEOpETUYE-
CKHUX M 3KCIIEpUMEHTaIbHbIX ucciaenoBanuii ITKuC.

—  yYMeTb NPOEKTUPOBATh, CO3/1aBaTb U MPOBOJAUTH UCIIBITAHUS 3JIEKTPOTEXHUYECKUX KOMIUICK-
COB W CHUCTEM; pa3padaTbIBaTh MPOTPAMMHBIC KOMILIEKCHI YIPaBICHUS MEepUPEPUHHBIMA YCTPOHCTBAMU
LHEHTPaTU30BaHHbIX U pacnpenesneHHbx ITKuC; npoBoIuTh KOMIIEKCHYIO OTJIAJKy U TECTUPOBAHUE CH-
crem ynpasienus ItKuC.

— BJAaJeTh WHCTPYMEHTAMH CKBO3HOTO NMPOEKTHPOBAHHS IIEKTPOTEXHHUUECKHX KOMIUIEKCOB U
CHUCTEM; CpEJCTBAMU KOMIUIEKCHOM OTJIAJKKM M TeCTUpOBaHMs cucTeM ympasienus ITKuC; HaBbikamu
npoBeneHus ucneiTanuii ITKuC; Merononorueit miaHUPOBAHUS U MIPOBEICHUS TEOPETUUECKUX U DKCIIe-
puUMeHTaNIbHBIX uccienoBanuii OTKuC.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B TaOIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
4 cemecTp 5 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 54 36 18
Jlexknuu 18 18 0
[IpakTuyeckue 3aHATUS 36 18 18
CamocTosiTenbHas paboTa (Bcero) 54 36 18
IIpopaboTKa JEeKIMOHHOTO MaTepuaa 18 18 0
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM, 36 18 18
CeMUHapam

Bcero (0e3 ax3amena) 108 72 36
[ToaroroBka u ciaya sK3aMeHa 36 0 36
OO01mas Tpy1I0eMKOCTb, 4 144 72 72
3avetHbie EnuHUITBI 4.0 2.0 2.0

5. Conep:xanue TUCUMIIIHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Tabmmma 5.1 — Pa3mensl AUCIUIUIMHBI U BUABI 3aHITHH
Bcero
4acoB
IIpax. Cam. dopmupyemsle
Ha3Banus pa3nenoB TuCIUTITHHBI Jlek., u (6e3
3aH.,4 | pad., q KOMIIETEHIUH
JK3aMEH
a)
4 cemectp

1 Knaccudukarus 31eKTpOTEXHUIECKUX 4 6 12 22 [1K-3
komiuiekcoB U cucteM (O1KuC), BapuaHTsl

ApPXUTEKTYPBI, 00IIast CTPYKTypa ¥ MPUHIUIIBI

(YHKIIMOHUPOBAHUS U YIIPABJICHUS

2 Marematruyeckoe onrcaHue KOMIIOHEHTOB 8 6 12 26 [1K-3
ANEKTPOTEXHUUECKUX KOMIUIEKCOB U CHCTEM,

3JIEKTPOIPUBO]L

3 MuKpOInpouecCOpHbIe CUCTEMBI YIIpaBJIe- 6 6 12 24 I1K-3
Husg (MIICY) 31eKTpoTeXHUYeCKUMHU

KOMITJIEKCAMU M CUCTEMaMH

Hroro 3a cemectp 18 18 36 72

5 cemecTp

4 Texauueckue cpeacTBa cbopa, mpeodpaso- 0 6 6 12 [1K-3
BaHUS ¥ XpPaHCHUS WHPOPMAITUN H3MEPUTEIb-

HBIX U YIPABISIOUUX CUCTEM

5 TexHHYECKHUE CPELCTBA NIEPENAYM TAHHBIX: 0 6 6 12 I1K-3
KJ1accupuKanus, CTaHaapTH3aIus, HHTepdei-

CBI

6 ANropuTMBI U IPOIPaMMHBIE CPENICTBA 0 6 6 12 I1K-3
YIPABJICHHUS COCPEIOTOUCHHBIMU U pacmpeie-

JIEHHBIMHM CUCTEMaMU YIIPABJIECHUS JIEKTPO-

CornacosaHa Ha noprtane Ne 42634




TCXHHUYCCKHNX KOMIIJICKCOB 1 CUCTEM

Hroro 3a cemectp

0 18

18

36

Hroro

18 36

54

108

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)

ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coaeprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

Haszpanus paznenos

CopneprkaHue pa3iesoB TUCIUILIUHEI (IO
JICKIIMSIM)

9

TpynoeMKocCTb,

dopmupyembie
KOMIIETCHITUHN

4 cemectp

1 Knaccudukanms
ANIEKTPOTEXHUYECKUX
KOMIUIEKCOB U CHCTEM
(91KuC), BapuanThI
ApPXUTEKTYPHI, 001I1as
CTPYKTypa U
TIPUHITHAITBI
(YHKIMOHUPOBAHUS U
yIIpaBIICHUS

Pa3BuTHe TeOpUU U KOMIUIEKCHBIE METO/IbI
noBbiIeHs 3pPexTHBHOCTH (HYHKITMOHUPO-
BaHus OTKuC. Perynupyromye u KOMIeHCH-
pyroiue ycrporncraa. Teopust 1 METOIBI
onieHkH 3HeprodpdexruBHoctr ITKUC.
ONEKTPONPUBOJ ANEKTPOMEXaHUUECKHUX CH-
CTEM C ONTHUMAJIbHBIMH PEKUMaMU PabOTBHI.
[ToBbllIeHUE SKCIUTYaTalIHOHHBIX XapaKTe-
puctuk ItKuC.

[IpoekTrpoBaHue apXUTEKTYpPHI YIIPABICHUS
AIEKTPOTEXHUUECKUMH KOMILIEKCAMU U CH-
cTeMaMu. ArnrapaTHasi 4acTb. JlaTuuku u uc-
MOJTHUTENbHBIE MeXaHu3Mbl. CorllacoBaHue
ypoBHEH curHanoB. CXeMbl MOAKITIOYCHHUS.
Apxurektypa cucteM ynpasieHust ITKuC.

Hroro

I1K-3

2 Marematnyeckoe
omnucanue
KOMITOHEHTOB
BHCKTpOTeXHI/ILIeCKI/IX
KOMIIJIEKCOB U CUCTEM,
AIEKTPOTIPUBO/T

XapakTepuCcTUKa ONTUMAJIBHBIX I10 3aJaH-
HBIM KpUTEpHsIM cucteM. OCHOBHBIE 3a1a41
HKCTPEMAJIBHOIO PEryIMPOBaHUs, KPUTEPUH,
npoleaypa peneHus. Pemenre ontumans-
HOM 3a71a4! 10 TOYHOCTHU JJIEKTPOIPUBOAA.
Pemenue onTumanbHbIX 3a71a4 B YCIOBHSX
OTpaHUYEHUS KOOPAMHAT (CKOPOCTH, TOKA
axops). [Ipunuun makcumyma. CuHTE3 OI1-
TUMAaJIbHON O OBICTPOJCUCTBUIO CUCTEMBI.
CucTeMbl 3IEKTPONIPUBOAA € aJanTaluen K
BO3MyIIeHUI0. Ckomp3suue pexumsl. 11o-
CTPOEHHUE CHUCTEMBI YIIPABICHUS DIIEKTPO-
IIPUBOJIOM KaK aJallTUBHOM CUCTEMBI C IIepe-
MEHHOH CTPYKTYpPOH.

TouHOCTB B cUCTEMAX C MOJAJIBHBIM PETYJIs-
topoM. Moganenslii [IN-perymsarop. U3me-
pEHME NIEPEMEHHBIX COCTOSHUM B DJIEKTPO-
npuBoje. Habmonaromme ycTponcTBa moi-
HOTO U IIOHWKEHHOT'O TIOPsiAKa B CTPYKTYpE
CHUCTEM YNPABIICHHUS dJIEKTPOIPUBOIOM.
Onenka Harpy304HOro MOMeHTa. AcraTuye-
CKoe HalJoaro1Iee yCTPOUCTBO.

ArnmnaparHasi ¥ IporpaMMHasi peanu3arus
METO/I0B TEOPUH aBTOMATHYECKOTO YIIpaBJie-
HUS CIIO)KHBIMHM CHCTEMAaMHU - IEPEXO/IHbIE

I1K-3
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MPOIECCHI, YCTAHOBJICHHUE, YCTOMUYNBOCTD,
OudypKalMOHHbIE SIBICHUSI, OCHOBBI TEOPHH
xaoca. [IporpamMMHBbIe 1 anmapaTHble Cpe-
CTBa peaau3auu YHeProdPPeKTUBHBIX
crioco6oB ynpasierus ITKuC, markas kom-
MyTaIysl CUJIOBBIX KITFOUEH, MUHUMU3AIIHS
BHYTpPEHHEH HEeprUu Mpeodpa3oBaTels.

Hrtoro

3
MukpornpoueccopHbie
CUCTEMBI YIIPaBICHUS
(MIICY)
JJIEKTPOTEXHUYECKUMHU
KOMIIJIEKCAMHU U
CUCTEMaMHU

Apxurekrypa cucteM ynpasineHus ItKuC.
MeTtonst cOopa, 00padOTKH U TIepe1adn HH-
dopmaruu. AHanoro-udpoBsie Npeodpaso-
BaTenu. J{uCKpeTHOCTh CUTHAJIA, 4acToTa
nuckperusanuy, Teopema KorenbHUKOBA.
Tuns! n apxurextypa ALIL. BecrpoeHnHbie
AL u nepucdepuiinsie momgymu ALIT.
TaxkTupoBanue Mukpocxem. Bpems mnpeo6-
paszoBanus. Peanuzanus mudpoBoro nHTep-
deiica nepeaayn JaHHBIX B MUKPOIPOILEC-
COpHOI cucreme. Bonpocsl anekTpoMaraur-
HOM COBMECTUMOCTH CHJIOBOM YacTH U
MIICY.

[Tportokonel u ctanaaptsl. [lakersl. Anpeca-
LU B paclpeesieHHbIX ceTaX. [Iporpamm-
HBIE CPEIICTBA pPeaan3alui KaHaJIOB CBA3H U
ynpasienus. Cpeacrsa IpOEKTUPOBAHUS U
METO/1bl ABTOHOMHOW OTJIAJIKH ITPOTPaMM-
HBIX CPEJCTB allapaTHbIX KOMIUIEKCOB U CH-
CTEM.

ApXHUTEKTypa aBTOMaTU3UPOBAaHHON CUCTE-
Mbl ynpasieHnus ITKuC. IIporpamMmmuo-
anmnapaTHbI KOMIUIEKC COCPEJOTOYEHHOTO
ynpapieHus. MeTopl yripaBieHus pacrpe-
JICJIEHHBIMH CHCTEMaMU. YTIpaBJIEHUE B CH-
CTeMax CO CIy4ailHbIM JOCTYIOM. YTpaBiie-
HHUE B CUCTEMAx C Mepe1aBacMbIM IIPHUOPUTE-
TOM. AJITOPUTMBI "BBIOOpA cTapiiero”, mpu-
OpUTETBHI.

Hroro

6

I1K-3

Hroro 3a cemectp

18

Hroro

18

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMPI) AUCHUIIIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanne JAUCHUITINH

Ne pasaciion JTaHHOM JAUCHUIUINHEBI, JJIST KOTOPBIX HCOGXOI[I/IMO
HN3Y4YCHHUEC O6€CH€‘-H/IB3IOHH/IX H 00ecIIeunBaeMbIX JUCHUIIIINH

1 2 3

4

5

6

[IpeamecTByromMMe TUCITUATITUHBI
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1 :‘)HGKTPOTCXHI/IIIGCKI/IC KOMIIJICKCHI U

+ + + + + +
CUCTEMBI
2 npopMaLmOHHBIE U 3JIEKTPOHHBIE
pecypchl B OpraHu3aniy HayIHbIX HC- + + + + +
CJIEIOBAaHUMI
3 MareMatu4yeckoe MOJEINPOBAHNE
TEXHUYECKUX CPEACTB aBTOMAaTHUKU U + + +
yIpaBIeHUS
4 OcHOBBI OpraHu3aluy Hay4HbIX UC-
P H yi + + + + + +
CJIEJOBAaHUMN
5 IIpakTHKa Mo Noay4YeHHUIo Npodeccuo-
HaJIbHBIX YMEHUH U ONbITa PO eccuo-
M pod + + + + + +

HAJIBHOU JIeATeIhbHOCTH (HaydHas IpaK-
THKQ)

6 Pazpabotka anroputmMoB 3¢ GeKTHBHO-
I'0 yIpaBJI€HUI KOMIIOHEHTaMHU dJIEKTPO- + + + +
TEXHUYECKUX KOMIUIEKCOB U CUCTEM

[Tocnenyromiye TUCHUTIITUHBI

1 DNeKTpOTEeXHUYECKHUE KOMIUICKCHI U

- - - - - +
CUCTEMEI
2 TloaroTroBka K ciade M cjaada rocyaap- n . N n . N
CTBEHHOI'O K3aMeHa
3 IIpencraBineHue HAyYHOTO JIOKIaaa 00
OCHOBHBIX PE3yJbTaTax MOArOTOBJICH- 4 L 4 N 4 N

HOM Hay4YHO-KBaTU(PUKAITMOHHOU pado-
ThI (JIUCCEpTAIN)

5.4. CooTBeTCTBHE KOMIIETEeHUM I, opMHUPYyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX TTPU W3YYCHUU NTHUCUIUILIAHBI, U BUIAOB 3aHS -

THI
Kommerennu Bunes! 3anaTHii
@DOpMBI KOHTPOJIA
u Jlek. [Ipak. 3aH. Cam. pa6.
[1K-3 + + + OT4eT Mo MHAUBHUIYATBHOMY 3a-

JaHuio, KoHCcekT caMonoaroToB-
ku, Onpoc Ha 3aHATHSIX, TecT,
OT4eT no MpakTUYECKOMY 3aHsI-
THIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII

7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

HanmeHnoBaHMe NpakTUYECKUX 3aHATHU Tpynoemkocts, | PopMupyemblie

HasBanwust paznenon
(cemuHapoB) q KOMITCTCHITH
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4 cemecTp

1 Kiaccudukanus
ANIEKTPOTEXHHUUECKUX
KOMITJIEKCOB U CUCTEM
(O1KuC), BapuaHThI
APXUTEKTYPBI, O0IIIast
CTPYKTYypa H
MIPUHITUITBI
(YHKIIMOHUPOBAHHUS U
yIIpaBICHHUS

1. Hayunslit pykoBoauTeNnb (OpMYIUpPYET UH-
JMBHUlyaJIbHOE 331aHUE B COOTBETCTBUU C Te-
MaTHKOH pa3pabaTeiBaéMON Hay4HO-KBaJIM-
¢dukaronHou padotsl. [IpoBectu padoty 1o
npoektrpoBannto DTKuC no nuauBuayanb-
HOMY 3aJaHM10.2. Pa3paboTarh CTpyKTYpHYIO
cxemy annaparHoi yactu 91KuC, Bxitouato-
mryro MIICY. 3. BeiOpaTh 1aT4uKku U UCIIOJ-
HUTENIbHbIE MeXaHu3Mbl. 4. [IpenycmoTpers
puOOPHI (amanTepsl U ApaiBepa) 1JIs corvia-
COBaHHUE YPOBHEU U TUIIOB CUTHAIIOB. 5. Pa3-
paboTaTh cxeMy MOJAKIIOUEHUs iepudepuii-
HOro 0060opynoBanus.6. CipoeKTUpOBaTh
CTPYKTYpY IPOTpaMMHOTI0 00ecTieYeHUs
MIICY komruiekca.?7. PazpaboraTth nepeBo
BbI30Ba npouenyp [10, Bxiroyaroniee Ciucku
(bopManbHBIX TAPaMETPOB (APTyMEHTOB)
HOJNPOrPaMM U BBIXOAHBIX JIaHHBIX 3THX
noanporpamm.8. [Ipu HeoOXoqMMOCTH
CIIPOEKTUPOBATh CTPYKTYPHBIE THIIbI J1aH-
HBIX.

Hroro

I1K-3

2 Marematnueckoe
OIMcaHue
KOMITIOHCHTOB
AIEKTPOTEXHUYECKUX
KOMIIJIEKCOB U CUCTEM,
3JIEKTPOIIPUBOL

1. B cooTBETCTBUY ¢ MHIUBUAYAIBHBIM 33/1a-
HHUEM IIPOpaboTaTh TEXHOJIOIHYECKUE Tpedo-
BaHUS K JBMKCHUIO pab04rX MHCTPYMEHTOB
31KuC, pazpaborath TpeOOBaHUS K MEXaHU-
YeCKOM 4acTu 3eKTporpuBooB. Chopmynu-
poBaTh LiesieBble (PYHKIMU ONTHMYMa JJIeK-
TpornpuBoja.2. Ilposectu paboty no moaenu-
POBAaHHUIO IEKTPOMEXAaHMUECKOM YacTH JT-
KuC.3. C yueTom 3a1aHHON TOYHOCTH TIO3H-
LIUOHUPOBAHUS PAOOUUX UHCTPYMEHTOB 3JICK-
tponpusoja ITKuC pazpadorats CVY 3mek-
TponpuBOJIOM. 4. PaccunraTh cTaTU4ECKUE U
JUHAMUYECKUE XapaKTEPUCTUKHU JIEKTPO-
npuBoza.S. CpoeKTUpoBaTh PEryisiTop, Ha-
CTPOEHHBIN Ha TOT WJIX UHON ONTUMYM, B 3a-
BHUCUMOCTH OT TpeOyeMOoro xapakrepa JIBU-
KEeHMsI paboyero Teja: pacCUUTaTh KOPPEKTH-
pytoiiee 38eH0.6. CripoeKkTupoBath HabIrO1a-
IOIIIE YCTPOUCTBA MOJHOTO (WJIM TIOHUKEH-
HOTO) MOpsIKa B CTPYKTYpPE CUCTEM YIIpaBJe-
Hus dnekTpornpusoaoM.’. [loctpouts nuna-
MUYECKUE XapaKTEPUCTUKN CKOPOCTH U Ha-
IPYy304HOTO MOMEHTa Mpu cOpoce-Habpoce-
peBepce Harpy3ku.8. BeiOparh gaTuuku u uc-
MOJIHUTENbHbIE MexaHu3MbL.9. [Ipenycmor-
peTb npuOOpHI (aanTepsl) A COrJacoBaHUE
ypoBHE# u THNOB curHainoB. 10. Pazpaborarts
cxemy noxkirodeHus Ol

Htoro

[1K-3
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3
MuxkpornpoueccopHbIe
CUCTEMBI YIIPaBJICHUS
(MIICY)
EKTPOTEXHUUECKUMHU
KOMILJICKCaMH1 U
CUCTEMAMH

1. B cooTBeTCTBMYU C MHIMBUyaIbHBIM 3a]1a-
HUEM TIPOBECTHU padOTy MO MPOCKTHPOBAHHUIO
KaHaJoB cOopa, mpeABapUTEIbHOM 00pa-
6otku u nepeaaun gaHHsix MIICY O1KuC -
pa3paboTarh QYHKIIMOHATIBHYIO CXEMY H CXe-
My HOJIKITIFoueHus: KoMrnoHeHToB ITKuC.2.
Pa3paboraTth cxemy 3JeKTPHUECKYIO MPUHIIH-
nuanbHyo MIICY O1KuC.3. Pazpaborats
CXEMY AJEKTPUUECKYIO MPUHITUITHAIBHYIO
MIICY 31KuC, co3nats nepeyeHb 31€MEHT-
HO 0a3bl U CXEMBI MOTOYHBIX U3IEINIL4.
Pazpaborats nevatnyro miary MIICY, paspa-
00TaTh CXeMy 3JIEKTPUUYECKOTO U TIIAHAPHOTO
MoHTaxa.S. [IpopaboTatk CTPyKTYypy mpo-
rpammHoro ooecnieuerust MIICY kommiek-
ca.6. BeiOpatb cpesicTBa NPOEKTUPOBAHUS U
METO/Ibl aBTOHOMHOM OTJIQJAKU MPOTPaMMHBIX
CPEJICTB aIapaTHbIX KOMILJICKCOB U CUCTEM.
7. OnpenenuTbes ¢ aNropuTMaMu (BEpXHEro
ypoBHst ACY) ynpaBieHHUs! COCPEIOTOUEH-
HBIX U pachpeesneHHbIx cuctem.8. Pazpabo-
TaTh JIEPEBO BBI30BA MOIIPOTPAMM.

HUtoro

I1K-3

Hroro 3a cemectp

5 cemecTp

4 TexHUYECKHE
cpenctsa cOopa,
npeoOpazoBaHus U
XpaHeHUs
uHbOpMaIu
U3MEPUTETHHBIX U
YIPaBISIOUINX CUCTEM

1. B cooTBeTCTBUYU C MHIMBUYaIbHBIM 3a]1a-
HUEM IMPOBECTU PabOTy MO MPOESKTUPOBAHHUIO
KaHaJoB cOopa, MpeABapUTEIbHOM 00pa-
6otk u nepeaaun gaHHbsix MIICY O1KuC -
pa3paboTarh QYHKIIMOHATIBHYIO CXEMY H CXe-
My HoJIKItFoueHus1 KoMrnoHeHToB ITKuC.2.
Paccuurats 1 BeIOpaTh aHamoro-1uppoBbIe
npeoOpazoBarenin MIICY, B 3aBUCUMOTH OT
3aJJaHHOM TOYHOCTU U3MEPEHHUSI U MPe/ICTaB-
JIEHUsI CUTHAJa B CUCTEME YIIpaBJIEHUs, pac-
CUMTATh HEOOXOIUMYIO JUCKPETHOCTh CUTHA-
J1a, @ B 3aBUCUMOCTH OT OBICTPOJICHCTBUS CH-
CTEMBI - YaCTOTY AMCKpeTu3anuu.3. Boeiopatsb
U3 MPEeJIaraéMoro Ha pbIHKE psijia TUIIBI U
apxutektypy AL, onpenenuThbest ¢ He0OX0-
JIUMOCTBIO peann3anuu BctpoeHHbIXx AL B
MIT unu paccuutaTh nepudepuitHbIe MOTYIIN
AIlIL.4. PaccuntaTh HEOOXOIUMOE BpEMS
npeoOpaszoBanusi. ONpeaenuThCs C TAKTOBOM
yactoroi MII u peanu3oBars KaHal TaKTUPO-
BaHust Mukpocxem MIICYV. 5. PeanuzoBartb
HeoOXoMbIe ITUPPOBBIE HHTEPPEICH TIepe-
nmaun na"HHbeIX B MIICY, cormacoBarhk TeXHO-
JIOTUH ¥ YPOBHU CUTHaJOB. Pa3paborath cxe-
My npuHnunuaisayro MIICVY.6. Paccmot-
pets Bonpockl 3amuTel MIICY ot Bo3neii-
ctBus iomex. 7. [IpopaboTats 3amaum anek-

I1K-3
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TpoMaruuTHOU coBmectumoctu MIICY u cu-
noBoi yactu ITKuC, ydyectb pacnonoxeHue
cunoBbIX 1ieneit.8. [Ipu HeoOxomuMOoCTH pas-
paboTaTh MeXaHU3MBbI (PHIIBTPAIIH B aHAJIO-
TOBBIX U IIU(PPOBBIX KaHANAX Mepeaayn JaH-
HBIX. BO3MOXHO, TIPUMEHUTH POTPaMMHbBIS
¢bunsTpel B [1O MIICY 31KuC.9. O60cHO-
BaTh BHIOOP JIATYMKOB U aJIalITEPOB.

HUtoro

5 Texundeckue
CpeICTBa Mmepeaadn
JTAHHBIX
Kiaccudukanus,
CTaHapTH3AIHS,
uHTEpQech

1. CipoexTrpoBaTh KaHajbl IEpPeJauu J1aH-
HBIX, 00€CTIeYMBAIOIINX PAOOTY AINEKTPOTEX-
HUYECKOTo KoMIiekca B coctaBe ACY Bepx-
Hero ypoBHs. BeiOpath aganrepsl nuHTepdeii-
COB, 10pabOTaTh MPUHIMITUATIBHYIO CXEMY
MIICY2. 3anporpammupoBars MIICY Ha
paboTy ¢ OHOM U3 U3BECTHBIX TEXHOJIOTUN
ynpaBieHus/CBs3u BepxHero ypoBHs ACY B
3aBHCHMOCTH OT MHAUBH]IYaJIbHOTO 3a/1a-
Hus.3. OG0CHOBATh BEIOOP HEOOXOIUMBIX
IIPOTOKOJIOB B COOTBETCTBHHM CO CTaHJapTa-
mu. Pazpabotats anroput™ hopmMupoBaHus
MAKETOB €CJIU peajn3alusi ero He peraeTcs
anmnapatHo. [Ipoxymats u peanus3oBarh Tex-
HOJIOTHUIO aJ[pecalliy B pacrpeieICHHbIX ce-
Tsx.4. PazpaboTaTth cxeMy 2JIEKTPUYECKYIO
npuHiunuaneayto MIICY 31KuC, co3nare
nepedeHb 3JeMEHTHOM 0a3bl U CXeMbl MOTOU-
HBIX u3aenuit.5. PazpaboTath nevyaTHyto mia-
Tty MIICY, pa3paboTats cxemy 3JeKTpuye-
CKOT'0 ¥ IJIaHApHOTO MOHTaxa.6. 3amporpam-
MHUPOBaTh CPEACTBA PeAJIN3allMM KaHAJIOB
CBSI3U U yrpaBieHus. [Ipoussectu oTnaaky u
TECTUPOBAHUE KAHAJIOB NIEPEJAUH TaHHBIX
MIICY O1KuC.7. Hanncats nporpaMMHBIiI
ko1 MIICY, ncnosnp3ys TUIIOBBIE KOH(UTYpa-
LMY IPOTPaMMHOMN YacTH CUCTEM yIpaBie-
Hus.8. [IponsBecTn 0TNanKy U TECTUPOBAHUE
MIICY 21KuC.9. [IponsBect HCTIBITAaHUA
WIM TecTupoBaHue Ha amymsaTopax.10. [Toa-
TOTOBUTH IPOTOKOJ UCTIBITAHUH (MM dKCIie-
pPUMEHTA Ha AIMYJISATOPAX).

HUroro

I1K-3

6 AIropuTMBI U
HpOrpaMMHBIE
CPEICTBA YIPABICHUS
COCPEIOTOYCHHBIMH U
pacrpeneIeHHbIMH
CHCTEeMaMH
yIIpaBJICHUS
ANMEKTPOTEXHUYECKIX
KOMIIJIEKCOB U CHCTEM

1. lopaboTate CTpyKTypy IpOTPaMMHOTO
obecrnieuenus MIICY O1KuC B cooTBeTcTBHH
C MHANBUIYaJbHBIM 3a/laHueM.2. JlonucaTth
nporpammubiil kog MIICY, ucnonb3yst Tumno-
BbIe KOHQUTYpAIMK TPOTPAMMHOM YaCTH CH-
cTeM ynpasieHus. 3. PeanuszoBaTh anropur-
MBI (BepxHero ypoBHst ACY) ynpaBiieHus co-
CPEIOTOYEHHBIX U paclpeeICHHBIX CUCTEM B
COOTBETCTBUU C MHAUBUAYATbHBIM 33]JaHU-
em.4. [IpousBectu ucnpiTanus (MM MaKkeTH-

I1K-3
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pOBaHME Ha SMYIISITOPaxX) CUIOBOM yacT OT-
KuC Ha xonoctom Xoay U 1oj Harpy3Kowu.
[ToAroToBUTH MPOTOKON UCIBITAHUM. S.
[TpousBecTu oneHKy 3¢ dexkTuBHOCTH aNTO-
PUTMOB YIPABIIEHUS 3JIEKTPONPUBOAOM. 6.
Hanucare nporpammusiil kon MIICY, peanu-
3YIOIIMHI JUAJIOT ¢ BEpXHUM ypoBHeM ACY.7.
[TpoBecTu ucnbiTanus (WK MaKETUPOBAHKE
Ha SMYJISITOpax), MOATBEPKIAOIIUE a/IeKBaT-
HOCTH MCIIOJIHEHUSI PA00YNM HHCTPYMEHTOM
O1KuC xomang ACY Bepxuero ypoBHs. [loj-
TOTOBUTH IPOTOKON HcnbITaHui.8. [IponsBe-
CTH OIIEHKY 3()()eKTUBHOCTH aITOPUTMOB
ynpasneHus. 9. [IpoBeputs ycTOMUNBOCTh
anroputMmoB padotel MIICY D1KuC.10.
[ToaroToBuTh 3aBEpIIAIOIINI OTYET MO UH]IH-
BUIyaJIbHOMY 3aJJaHUI0, BKJIFOYAIOIIMI pac-
YEThl, CXEMBI, IPOTOKOJIBI UCIIBITAHUH U aHa-
nu3 padotel ITKHC.

Hroro 6
Hroro 3a cemectp 18
Uroro 36

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmuua 9.1 — Busl caMoCTOATENIBHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

Bunael camocrostensHon | Tpynoemkocts, | DopMupyembie
HasBanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
4 cemectp
1 Knaccudukanust | IloaroroBka k mpakTude- 6 I1K-3 Onpoc Ha 3aHITHSX,
AIEKTPOTEXHUYECKHU | CKUM 3aHATUSIM, CEMHUHA- OT4eT Mo UHIUBU-
X KOMILJIEKCOB U pam TyallbHOMY 3aja-
cucteM (O1KuC), TTpopaGoTKa TEKIHOHHO- 6 Huto, Tect
BapUAHTLI ro MaTepuasa
APXUTEKTYPBHI,
o61mast cpykTtypa u | ATOro 12
MPUHITUTIBI
(YHKIIMOHUPOBAHUS
U yTIpaBJICHUS
2 Marematuyeckoe |lloaroroBka k nmpaktuye- 6 I1K-3 Onpoc Ha 3aHAITHSX,
ONHCaHue CKUM 3aHSTUSM, CEMUHA- OT4eT o UHIUBU-
KOMIIOHEHTOB pam TyallbHOMY 3aja-
DIIEKTPOTEXHUIECKH | 1 POPABOTKA TEKITHOHHO- 6 Huto, Tect
X KOMILJIEKCOB U ro Matepuaia
CUCTEM,
AIEKTPOIIPUBO/T Hroro 12
3 [ToaroroBka k mpakTuye- 6 I1IK-3 Onpoc Ha 3aHATHSX,
MUKpOIPOLIECCOPH | CKUM 3aHATUSIM, CEMHUHA- OTyeT no UHIUBHU-
b
bI€ CUCTEMBI pam TyallbHOMY 3aa-
YHpaBJICHHA [TpopaboTka neKInOHHO- 6 muo, Tect
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(MIICY) ro MaTepuasa
DIEKTPOTEXHUYECKH | pr 12
MH KOMIIJIEKCAMHA U
CHUCTEMaMU
Hroro 3a cemectp 36
5 cemecTp
4 Texunueckue [ToaroroBka Kk npakTuye- 6 I1K-3 OTueT 0 UHIUBU-
cpenctBa coopa, CKHM 3aHSITHSIM, CEMHAHA- TyallbHOMY 3aja-
npeoOpa3oBaHus U | pam HH1O, TecT
XpaHEeHUs
paHe Hroro 6
uHpOpMaLUU
W3MEPUTETTHHBIX U
YIPaBISIONINX
CHCTEM
5 Texuuueckue [ToaroroBka k mpakTuye- 6 I1K-3 OTueT 0 UHIUBU-
CpelCTBa Mepeaadn | CKUM 3aHSATHSIM, CEMHUHA- JTyaJlbHOMY 3aa-
JaHHBIX: pam Huto, Tect
Kiaccudukaus, Vroro 6
CTaHJapTU3aIus,
UHTEPEHCHI
6 AJITOPUTMBI U [ToaroroBka k nmpakTuye- 6 I1K-3 OTueT 10 UHIUBU-
IpOrpaMMHBIC CKUM 3aHSITHAM, CEMHHA- JTyaJlbHOMY 3aa-
CpencTBa pam Huto, Tect
yIpaBJICHUS Viroro 6
COCPEIOTOYCHHBIMU
51
pacrpeneneHHbIMU
CHUCTEMaMU
YIpaBJICHUS
AIEKTPOTEXHUYECCKU
X KOMIIJIEKCOB U
CHUCTEM
Hroro 3a cemectp 18
IloaroroBka u cgada dK- 36 OKk3aMeH
3aMeHa
Hroro 90
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JIMTEpaTypa

1. Mocxkanenko, B.B. Dnexrpudueckuii mpuBoa [ DnIeKTpoHHBIN pecypc]: Yueonuk / B.B. Mocka-
nenko. — M. MHOPA-M, 2015. — 364 c. - Pexum poctyma: http://znanium.com/bookread2.php?

book=443646 (nata oopamenus: 11.08.2018).

2. Teopernueckue OCHOBBI aBTOMATU3UPOBAHHOTO YIPABICHHS [DJICKTPOHHBINA pecypc]: Yueb-
Huk / ExmakoB FO. I1. - 2001. 338 c. - Pexxum nmoctyna: https://edu.tusur.ru/publications/668 (mara 00-

pamenus: 11.08.2018).

3. Mopo3oB Bukrop Muxaitnosuy, CUCTEMHOE MOACTUPOBAHUE U METOJIbI UCCIICIOBAHUS MaTe-

CornacoBaHa Ha noptane Ne 42634



MaTrueckux mojeneit / MopozoB B.M. - M. [Dnektponnsrii pecypc]: KYPC, HUL[ UH®PA-M, 2016. -
243 ¢. 60x90 1/16 ISBN 978-5-906818-32-4. - Pexxum moctyma: http://znanium.com/bookread2.php?
book=544536 (nata obpamenus: 11.08.2018).

4. MHUsanuypa, B. U. BeicTpoaeicTBytomue UMIyIbCHBIE CTAOMIM3ATOPHI HAMPSHKEHUS [DIeK-
TPOHHBIN pecypc] [DnexTponHsbIi pecypc]: Monorpadus / B. U. UBanuypa, /1. B. Kanynun, 0. B. Kpac-
HoOaeB. - Kpacnosipck Cub. dbenep. yu-1, 2011. - 172 c. - ISBN 978-5-7638-2317-2. - Pexxum nmoctyma:
http://znanium.com/bookread2.php?book=441448 (nara o6pamenus: 11.08.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. TexHuka BbICOKMX HampspKeHUN [DneKkTpoHHbIN pecypc]: Yuebnuk / Baxxos B.®., JlaBpuno-
Bu4 B.A. - M.HULl UH®PA-M, 2017. - 256 c. 60x90 1/16. ISBN 978-5-16-010565-9. - Pexxum noctyna:
http://znanium.com/bookread2.php?book=561018 (nara oopamenus: 11.08.2018).

2. Omnuiuenko, I'b. Teopus anexkrponpusosa [DnekrpoHHsiid pecype]: Yuebnuk / I'b. Onumien-
k0. — M. UH®PA-M, 2015. — 294 c. - Pexxum noctyma: http://znanium.com/bookread2.php?book=452841
(mata obpamenus: 11.08.2018).

3. Cucremsbl peajgbHOro BpeMEHU [DNEKTPOHHBIN pecypc|: TEXHUYECKUE U MPOrpaMMHBIE Cpell-
ctBa Yuebnoe nocodue / [pesc I0.I. - M.HUAY "MUON", 2010. - 230 c. ISBN 978-5-7262-1310-1. -
Pexxum noctyma: http://znanium.com/bookread2.php?book=560589 (nara obpamenus: 11.08.2018).

4. IludpoBble ycTpOHCTBa 1 MUKPOIPOLIECCOPHI [DNEeKTPOHHBIH pecypc]: yuebd. mocodue Yued-
Hoe mocobue / Mukymun A.B., CaxueB A.M., Cenunun B.U. - CII6bXB-IletepOypr, 2010. - 832 c.
ISBN 978-5-9775-0417-1. - Pexxum noctyna: http://znanium.com/bookread2.php?book=350706 (nara 06-
pamenus: 11.08.2018).

5. KobGenes, H. b. KauecTBeHnHast Teopusi O0JIBIIMX CUCTEM U UX UMUTALIMOHHOE MOJICIIUPOBAaHUE
[DnexTpoHHBIN pecype]| [DMeKTpOHHBIN pecypc]: mocodue s pa3padOTINKOB UMUTAIIMOHHBIX MOJIETIEH
u nonb3oBareneii / H. b. KobeneB. - M. Ilpunt CepBuc, 2009. - 85 c. - Pexum pocryma:
http://znanium.com/bookread2.php?book=414753 (nara ob6pamenus: 11.08.2018).

6. DrexkTpoHHas TeXHUKa [DneKTpoHHbIH pecype]: YueOnuk / M.B. 'anbnepus. - 2-e usn., ucnp.
u jpon. - M. U1 ®OPYM HUL Undpa-M, 2013. - 352 c. un.; 60x90 1/16. ISBN 978-5-8199-0176-2. -
Pexxum moctyna: http://znanium.com/bookread2.php?book=375623 (nara obpamenus: 11.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Muxanpuenko C.I'. Pa3zpabotka 3¢hpekTuBHOrO ynpaBiaeH!s] KOMIIOHEHTAMH 3JIEKTPOTEXHUYE-
CKUX KOMIUJIEKCOB M CHCTEM [DNIeKTpOHHBIN pecypc]: MeTtoauueckue yka3zaHHs A7 IPOBEIECHUS MPaKTH -
yeckux pabot // C. I'. MuxanpueHko; TOMCKHII rocyiapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nrosiekTpoHuky, Kadenpa npomeinuienHo#i snektpoHuku — Tomck TYCVYP, 2018. — 20 c. npuin. — bu6-
auorp. c¢. 17. - Pexum poctyma: http://ie.tusur.ru/docs/msg/reukeks mu.pdf (mara oOparmenus:
11.08.2018).

2. MopaenupoBaHue MPOIECCOB YIPABICHUS B WHTEIUICKTYaIbHBIX H3MEPHUTEIBHBIX CHCTEMax /
Kams E.B., KyzeBanos B.C., llleBuyk B.II. - M. [Qnekrponnslii pecypc]: @usmariaur, 2009. - 512 c.
ISBN 978-5-9221-1131-7. - Pexxum noctyma: http://znanium.com/bookread2.php?book=544737 (nata o0-
pamenus: 11.08.2018).

3. ®usnyeckue OCHOBBI AEKTPOHUKH. COOPHUK 3a7a4 U MPUMEPHI UX peLIeHUs [DIeKTPOHHBIN
pecypc]: Yuebno-meronudeckoe nmocodbue / Apuctos A.B., Ilerposud B.II. - Tomck U3n-Bo Tomckoro mo-
nutex. yHuBepcutera, 2015. - 100 c. - Pexum pocryma: http://znanium.com/bookread2.php?
book=672993 (narta obpamenus: 11.08.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

VYuebHo-MeToqUYECKHE MAaTepHalIbl ISl CAMOCTOSTENBHON U ayMUTOPHOI paboThl 00yJarOIUXCS
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hOpMe IIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. ba3er pganHBIX, WHGOPMAIIMOHHO-CIIPABOYHBIE W  TOWCKOBBbIe cuctemMbl TYCVYP:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. Hayunas snextponnas 6ubmmoteka eLIBRARY.RU https://elibrary.ru

3. Tlopran ®@enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB BBICIIETO 00pa3oBa-
Hus: http://fgosvo.ru

4. VHCTUTYT HH)XEHEPOB 3JIEKTpoTeXHUKH 1 MeKTpoHUKH (Institute of Electrical and Electronics
Engineers), Xplore Digital Library: https://ieeexplore.ieee.org

12.5. Ilepuoanyeckne u3IaHUs

1.  Hoxnansl TOMCKOrO rocyJapCTBEHHOTO YHUBEPCUTETAa CUCTEM YIIPABICHHUS U PAIHOAIICKTPO-
HUKU. [DNeKTpoHHBIN pecypc]: - Pexum nocrtymna: https://journal.tusur.ru/ (nara obpamenus: 11.08.2018).

2. 1EEE Transactions on Power Electronics / ISSN [Onekrponnsiii pecypc]: 0885-8993 /
Published by IEEE Power Electronics Society - Pexxum noctyna: https://ieeexplore.ieee.org/servlet/opac?
punumber=63 (nara oopamenus: 11.08.2018).

3. IEEE Transactions on Industrial Electronics / ISSN [Onekrponnsiii pecypc]: 0278-0046 /
Published by IEEE Industrial Electronics Society - Pexum JOCTYTIA:
https://ieeexplore.ieee.org/servlet/opac?punumber=41 (gara obpamenus: 11.08.2018).

13. MaTtepuaibHO-TEXHMYECKOe o0ecnevyeHre JUCIUILIMHBI H TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE U MPOTrPaMMHOe olecriedeHue ISl JJeKIIMOHHBIX 3aHATHI
Jlns mpoBenieHns 3aHATHI JICKIIMOHHOTO THIIA, TPYIITOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOU aTTECTAI[UU HUCIIONB3YeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs JTOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISTHBIE TTOCOOUS, 00eCIIeYNBAOIINE TEMAaTHUSCKHE HI-
JIOCTPAIINH T10 JICKITMOHHBIM pasjiejiaM JUCITUTUTHHBI.

13.1.2. MaTrepua/ibHO-TeXHUYE€CKOe U NIPOrPaMMHOe o0ecrnevyeHue IJisl NPAKTHYECKUX 3aHATHIl

Jlaboparopus pobotorexuuku u YITY TexHOMOrHIeCKUM 000pyIOBaHUEM

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpus JJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
TUIA

634034, Tomckas o6macts, 1. Tomck, Bepmmnuna ynuna, a. 74, 201a ayn.

Ornucanune UMeroIerocs 000pyI0BaHUs:

- [lepconanbHbIE KOMITBIOTEPHI (5 MIT.);

- Po6oT yueOnsiit YP7/3;

- Hudposoii ocummnorpad DSO 3062A (4 wir.);

- YueOHblii 1abopaTopHbIil KoMIeKe « CHIIOBBIE IIENH SHEPreTUYECKON AJIEKTPOHUKI BKIHOYAET
nabopatopHble cTeHabl: "I uccnenoBaHus aCUHXPOHHBIX 3JeKTporpuBoaoB" (2mT.), "ns uccienosa-
HUSI BEHTWIBHBIX AJIeKTponpuBooB" (2mT.), "[{s1 ucciaenoBaHus 3J€KTPONPUBOAOB MOCTOSHHOTO TOKA';

- Kommuiekt crienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenoaBarens.

[TporpammHOe obecrieueHue:

— Adobe Acrobat Reader

— Far Manager
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— Google Chrome

— LTspice 4

— LibreOffice

— Mathworks Matlab

— Mathworks Simulink 6.5
— Microsoft Visio 2013

— Microsoft Visual Studio
— Microsoft Windows XP
— PTC Mathcad13, 14

— STDU viewer 1.6.375
— WinDjView

13.1.3. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMe NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIMJAMU
OCYILECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cUCTEMBI IIPENoAaBaHus sl 00ydaromuxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000pyl0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHUKOH, BUJIEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJlaifjla Ha 3KpaHe) pU IOMOIIY BUCOYBEITUUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNApaTa HCIOJIb-
3YIOTCS aJIbTepHAaTHUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMaui B AJOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs [UIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. K nocrounctBam MozaiabHOro ynpasieHus D11 MOXHO OTHECTH:

- BO3MOXXHOCTb IOJYYHTh J1H000€ OBICTPOICHCTBHE «B OOIBIIOMY;

- BO3MOKHOCTh TIOJIYYHTh JIF000€ OBICTPOICHCTBHE «B MAJIOMY;

- BO3MOXHOCTb ITOJTYYHTb J1F000€ ObICTPOICHCTBHE IPU CPEAHUX MEPEMEIIECHUSX.

2. Acratrueckoe HaOMIOAAIOIIEE YCTPOMCTBO JIJISi CUCTEMBI SJIEKTPONPUBOJA TMO3BOJISIET TOYHO
OLICHUTB!

- BCE [IEPEMEHHBIE U BO3MYILIEHHE TOIBKO B IMHAMUYECKOM PEKUME;

- BCE [IEPEMEHHBIE U BO3MYILEHNE KaK B JUHAMHYECKOM, TaK U B CTATUYECKOM PEKUME;

- BCE [IEPEMEHHBIE 1 BO3MYILEHHE TOJIBKO B YCTAHOBUBLIEMCS PEXKHUME.

3. B xakoM pexume paboTtaroT usMepurenbHble Tpanchopmaropsl Toka (TT) u Tpancdopmatopsl
Hanpspkenus (TH)? Yka3aTtb HenpaBUIbHBIN OTBET.

- TT B pexuMe KOpOTKOTO 3aMbIKaHMSI;

- TH B pexume X0n0cToro xona;

- TT B pexume X0I0CTOro Xoaa.

4. HenoctaTkoM BBEJECHHSI B CUCTEMY JJIEKTPOIPUBOJA MPSIMOM CBSI3M MO BO3MYLIAIOLIEMY BO3-
JENCTBUIO SIBJISIETCSL:

- 3HAYUTEIIbHOE BIIMSHUE HA TUHAMHUKY CHCTEMBI;

- HEBO3MOYKHOCTb B PSAJIE€ CIIy4yaeB U3MEPUTH WM OLEHUTH BO3MYILAIOILEE BO3ACHCTBHUE;

- 3HAYUTEIBbHOE YXY/ILIEHUE PEaKIIMKU Ha BO3MYLIAIOIIee BO3ICHCTBHE.

5. AjanTuBHbIE IPUHIUIIBI HIOCTPOEHMSI CUCTEMBI AJIEKTPOIPHUBO/Ia IPUMEHSIOTCSI, KOTa:

- TpeOyeMble M0Ka3aTesIu KayecTBa HEBO3MOKHO 00ECTIEUUTh KECTKUMU HaCTpOKaMu;

- CUCTEMa MHOTOMEpHas;

- IapaMeTphl CUCTEMBI B ITpoLiecce padoThl HE3HAUUTEIBHO U3MEHSIOTCS.

6. Cuctema 2JIEKTPONPUBOJA C MOJEIIBIO-3TAJIOHOM B CKOJIB3SLIEM PEKUME CTAHOBUTCS HEUYB-
CTBUTEJIBHON K U3MEHEHUIO:

- IapaMeTPOB JIEKTPOIIPUBO/A;

- Harpy304YHOI'O MOMEHTA;

- OIIMOOK U3MEPEHHUS.

7. I'panieHTHBIE METO/IBI IIOMCKA SKCTPEMYMa OCHOBAaHbI Ha

- HHTETPUPOBAHUU OLIMOKH BBIUUCIICHUIA;

- cBOMCTBaxX AuQdepeHLrana CUCTeMbl YpaBHEHUH;

- CyYMMHUPOBAHUHU OUIMOKHU MO KaXIOMY HaIpaBJICHUIO.

8. OTpunarenpHas oOpaTHas CBSA3b B YCHJINTENSX UCIOIb3YETCS C LEIBIO. ..

- IOBBIIIEHUS CTAOMIILHOCTH YCHITUTEIIS;

- MIOBBILLIEHUS KO3 (DULIMEHTA YCUITUTES;

- IOBBILLIEHUS Pa3MEPOB YCUIIUTEIS;

- CHU)KEHUS HaNPSHKEHUS TUTaHUS.

9. lIupoTHO-UMITYJIbCHAsE MOAYJISLMS, ITO. ..

- U3MeHeHue (a3bl CUTHaIA ¢ TOMOIIbIO MOAYJIMPYEMOTO CUTHAJIA;

- I3MEHEHUE aMIUINTY/bl CUTHAJA C IOMOIIBIO MOAYJIMPYEMOTO CUTHAJIA;

- U3MEHEHHUE IHUPUHBI UMITYJIbCA C TOMOIIIbIO 0OpaTHOM CBSA3H;

- I3MEHEHHUE YaCTOThI C IOMOLIbIO aMIUIUTY/bl CUTHAJA.

10. KpyTH3sHa BOJIBT-aMIIEPHON XapAKTEPUCTHUKU SIBISIETCS OCHOBHBIM IIaPAMETPOM:

- OUIIOJIIPHOTO TPAH3UCTOPA,

- Anoaa,

- IIOJIEBOT'O TPAH3UCTOPA;

- KaTylIKA UHAYKTUBHOCTH.

11. Aurnosizeianas ab6peBuarypa ZCS o60o3Hayaer
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- Msirkast KoMMyTalus ¢ MEPEKITIOYCHUEM TPAH3UCTOPA MIPU HYJIEBOM TOKE

- Msrkast KoMMyTanus ¢ MEPEKIIOYEHUEM TPAH3UCTOPA MTPU HYJIEBOM HAIPSKEHUU

- Msrkast KoMMyTanus ¢ MEPEKIIOYCHUEM TPAH3UCTOPA MTPU HYIEBOM MOILIHOCTH.

12. IludpoBbic 1 aHATIOTOBBIE HHBEPTOPHI - 3TO YCTPONCTBA, U3MEHSIONIHE a3y HANPSOKSHUS Ha:

- 90 rpagycos;

- 180 rpanycos;

- 270 rpanycos;

- 45 rpanycos.

13. CpennekBapaTH4eCKOE€ 3HAYCHHE BBIMPSIMIICHHOTO HAIPSKEHUS IABYXIOIYNUPUOIHBIM BbI-
MPSIMUTENIEM PABHO:

- CpPEAHEKBAIPAaTHUYECKOMY 3HAYEHHIO BXOAHOIO MEPEMEHHOTO HANPSKEHNUS,

- IOJIOBUHE CPEIHEKBAIPATHYECKOrO 3HAUEHUSI BXOJHOT'O IIEPEMEHHOIO HAIIPSKEHMS;

- YABOCHHOMY CPEIHEKBAPATUUECKOMY 3HAYEHHUIO BXOJHOIO IIEPEMEHHOTO HANPSKEHUS;

- MIOJIOBUHE CPEIHEKBAIPATHUYECKOTO 3HAUECHUSI BBIXOAHOIO HAIIPSKCHMSL.

14. CkBaXXHOCTBIO HAa3bIBAIOT:

- OTHOILIEHHE MIEPUO0/Ia UMITYJIbCA K ITTUTENBHOCTH UMITYJIbCa;

- OTHOIICHUE JTUTEIbHOCTH UMITYJbCa K IEPUOLY;

- OTHOILIEHHE NIEPUO0/Ia UMITYJIbCA K ITTUTENBHOCTH MAYy3bl;

- OTHOILICHUE JUTUTEIIbHOCTA UMITYJIbCA K JVIUTEIbHOCTH Tay3bl.

15. YerpoiicTBa, OCYIIECTBISAIONINE U3MEPEHUE TEKYIIMX 3HAUCHUN HAOIOAeMbIX MTEPEMEHHBIX,
Ha3bIBAIOTCS

- U3MEPUTEIIbHBIE YCTPOMCTBA;

- UCTIOJTHUTEINIbHBIEC YCTPOUCTBA;

- YIIPaBJISIIOLIAE YCTPONCTBA;

- BO3MYLIAIOIIHNE YCTPOKCTBA.

16. Llenp nuHEapU3aMU MAaTEMATUYECKON MOJIETTN COCTOUT B

- CBEJICHUU CUCTEMBI K IEPBOMY MOPSIKY;

- MIOJYYEHUU TOYHOTO PEUIEHUSI CUCTEMBI;

- pa3MbIKaHUK OOPATHBIX CBS3EH 3aMKHYTOW CHCTEMBI;

- METOZIE IMHEHHOTO NPOrPaMMHUPOBAHNUS.

17. budypKallmoHHBIM Ha3bIBACTCS SBICHHE, TPH U3MEHEHUU TTApaMETPOB CUCTEMBI ITPOUCXOTUT

- KOJIMYE€CTBEHHOE N3MEHEHNE BBIXOAHBIX 3HAYEHUM CUTHaja M0 aMIUTUTY/IE;

- KOIMYECTBEHHOE N3MEHEHUE BBIXOHBIX 3HAYCHU CUTHANA 10 (ase;

- KQU€CTBEHHOE U3MEHEHHUE BBIXOTHOTO CUTHAJIA 10 (hopMe (TOTIOIOTHH);

- U3MEHEeHHE OyAyIIero COCTOSIHUS CUTHAJIA B 3aBUCIMOCTH OT U3MEHEHHUS €T0 B MIPOIILIOM.

18. KoaddurmeHT rapMOHUK 3TO:

- OTHOIICHHUE ACHCTBYIOIIETO 3HAYEHHs BBICHIMX TAPMOHHMK K JCHCTBYIOIIEMY 3HAYEHHIO OCHOB-
HOW TapMOHUKH;

- OTHOILIEHHE MAKCUMAJIbHOTO K JIEUCTBYIOIIEMY 3HAYECHHUIO;

- OTHOULIEHHE JICHCTBYIOIIETO 3HAYEHUsI OCHOBHOM TapMOHHMKH K JEHCTBYIOIIEMY 3HAYEHUIO BCEH
KpUBOW;

- OTHOILIEHHE JEHCTBYIOLIETO K CPEAHEMY 10 MO0 3HAYEHUIO.

19. TouHoe peleHne MaTeEMATUYECKON MOZAEIH, OMMCHIBAIOUIEH TUHAMMKY HEJIMHEHHOW CUCTEMBbI
npu (PUKCUPOBAHHBIX MapaMeTpax

- BCEerJia yCTOMYMBO;

- €IMHCTBEHHOE;

- HUKOI'JIa HE YCTOMYMBO;

- cUCTEMa MOXKET 00J1aaTh KaK YCTOWYMBBIMU, TaK U HEYCTOMUMBBIMU PEILICHUSIMHU.

20. OcnabneHue CUTHaIa Ha HE PE30HAHCHBIX YAaCTOTaX PE30HAHCHOTO YCHIIUTEIS 3aBUCHT OT:

- ko3 punEeHTa yCUIeHNUS,

- TOOPOTHOCTH PE30HAHCHOTO KOHTYPA;

- BBIXOJJHOTO COIIPOTHBIICHUS;

- BXOJHOT'O COIIPOTHUBIICHUS.
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. ®yHKIUH, BBIMOTHSAEMBIE OOIIETIPOMBIIIIICHHBIM 3JIEKTPOIIPUBOAOM M €ro 0000IeHHbIe (PYHK-
LIMOHATBHBIE CXEMBI.

2. XapakTepUCTUKH DJIEKTPOMEXaHUYECKOro MpeoOpa3oBaTelisi SHEPTUU U €ro MaTeMaTH4ecKoe
ONMCAHUE B JIBUTATEIbHOM U TOPMO3HOM PEXKUMAX.

3. O0o0meHHas dIEKTpUIECKas MalliHa Kak OCHOBHOM KOMIIOHEHT 3JICKTPOTIPUBO/IA.

4. DIeKTpOMEXaHUYECKUE CBOMCTBA 3JIEKTPOABUTaTENIeH: MMOCTOSHHOIO TOKA, aCHHXPOHHBIX, CUH-
XPOHHBIX, TUCTEPE3UCHBIX, IIATOBbBIX.

5. Mexannueckue ycrporcrsa. Harpyska nBuraresns.

6. MaremaTHueckue MOJIETIN U CTPYKTYPHBIE CXEMBbI 3JIEKTPOMEXaHMUECKUX CUCTEM C AJIEKTPOJIBU -
raTeyisiMi pa3HbIX THIIOB.

7. YcTaHOBUBIIIHECS PEKUMBI pabOTHI AJIEKTPOIPUBO/IA.

8. IlocTpoeHue Moziene ¢ UCIOIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

9. IlepexonHble POUECCH B AJIEKTPONpUBOIax. JINHEHHbIE U HEJIMHEITHBIE CUCTEMBI, TTEpEIaTOy-
HbIe (DYHKITUU U IEPEXOHBIE XapPAKTEPUCTHUKHU IIIEKTPOIIPHUBO/IA.

10. PerynupoBanrie KOOpAUHAT JIEKTPONPHUBOA.

11. XapakTepucTrKa CUCTEM SJICKTPOIPUBOIOB: YIIPABISIEMBII MPeoOpa30BaTeIb-IBUTATENb T10-
CTOSIHHOTO TOKa, MpeoOpa3oBareib 4acTOThl — aCHHXPOHHBIN JBUTATelNb, MPeoOpa3oBaTesib YaCTOThl —
CHUHXPOHHBIHN JIBUTATEIb.

12. Cnensiiiyie 3J1€KTPONPHUBOIBI.

13. MHoroBUraTesibHbI€ ANEKTPOMEXAaHUUYECKHUE CUCTEMBI.

14. Bo1ibop Tuma M MOIIHOCTH 3JIEKTPOJBUTATENsl, 000OCHOBAHHE CTPYKTYpHI, TUMA U MOIIHOCTH
npeoOpa3oBaTers.

15. OcHoBHBIE PYHKIIMOHAIBHBIE U CTPYKTYPHbBIE CXEMbl aBTOMAaTHUYECKOT0 yIPaBJICHUSI AJIEKTPO-
MIPUBOJIOM.

16. TunoBbie (HYHKIIMOHATBHBIE CXEMBI U THIIOBBIE CHCTEMBI, OCYIIECTBIISIONINE aBTOMATHUCCKUH
MyCK, CTA0MIM3AINIO CKOPOCTH, PEBEPC U OCTAHOB AJIEKTPOIBUTATEIICH.

17. CucteMbl ¢ KOHTAaKTHBIMU M O€CKOHTAKTHBIMU 3JIeMeHTaMH. [IpuHIIUIIBI BRIOOpA II€MEHTHOM
0a3bl.

18. O61mue BOMPOCH TEOPUHU 3aMKHYTHIX CHCTEM aBTOMATHYECKOIO YMPaBJIECHHS AJIEKTPOIPUBO-
nom (CAY).

19. Meronpl aHanu3a U CUHTE3a 3aMKHYTHIX, JIMHEHHBIX U HEJIWHEHHBIX, HEMPEPHIBHBIX U JHC-
kpeTHbIX CAYV.

20. CuctemMsl yIpaBJICHHS JIEKTPOIPUBOAAMHU MTOCTOSSTHHOTO U MIEPEMEHHOTO TOKA.

21. TunoBsi€ CTPYKTYPBI CUCTEM YIIPABJICHUS ACUHXPOHHBIMU I CHHXPOHHBIMU JIBUTATEIISIMHU.

22. OcOOEHHOCTH MOCTPOEHUSI CUCTEM YIPABICHUS aCUHXPOHHBIMU U CHHXPOHHBIMH JBUTATEIISI -
MHU.

23. Oco0eHHOCTH TOCTPOEHUS CHUCTEM YIPaBJICHHUS SJCKTPONPUBOJOB C THPUCTOPHBIMU MPEOO-
pazoBaTesIMu.

24. YnpaBieHue 3IEKTPONPUBOAAMU NIPU HATUYUU PEAYKTOpPA U YIPYrol CBA3M JABUTATENS C Me-
XaHU3MOM.

25. Hudposrsie CAY. DneKTponpUBOIbl B pOOOTOTEXHUIECKUX KOMIUIEKCaX U THOKUX aBTOMATU3H -
POBaHHBIX MTPOU3BOICTBAX.

26. [IppuMeHeHrne MUKPOTIPOLIECCOPOB U MUKPOOIBM 1151 MHAUBUAYAIBHOTO W IPYNIIOBOTO yIpaB-
JICHUS SJICKTPONPUBOAAMH TEXHOJIOTUYECKUX OOBEKTOB ¥ TPAHCTIOPTHBIX CPEICTB.

27. Hage)XHOCTh U TEXHUYECKAas TUarHOCTUKA AJIEKTPOIPUBOIOB

28. Hay4Hbple OCHOBBI M MPUHIUIBI pabOThl HanboJee pPaCIPOCTPAHCHHBIX KOMIUICKTHBIX Y3JIOB
ANEKTPOOOOPYAOBAHUS.

29. IlpeobpazoBareny HAMPSHKEHUS, B TOM YKCJIE: TeHePaTOPhl U JIEKTPOMAIIUHHBIE MTPeoOpas3o-
BaTelu.

30. YnpasnsieMble BEHTHIBHBIE MTPEOOPA30BATENN MTOCTOSHHOTO U TIEPEMEHHOTO TOKA B IMOCTOSH-
HBIH.

31. MHBepTOpHI M HEMIOCPEACTBEHHBIEC TPEOOPA30BATENN YACTOTHI.

32. OcHOBHbIE MPUHIUIBI TMOCTPOCHHS] CUCTEM U KOMIUIEKTHBIX Y3JI0B OOIIEIPOMBINIIIECHHOTO
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AIIEKTPOOOOPYIOBAHUS U AJIEKTPOOOOPYIOBAHUS TOABUKHBIX OOBEKTOB.

33. KoHTakTOpHO-PE3UCTOPHBIE U IEKTPOHHBIE Y3JIbI CUCTEM YINPABJICHUS SJIEKTPONPUBOAAMHU U
UX 0COOCHHOCTH.

34. DneMeHTHAas 6a3a CHIIOBBIX IIETICH 3JIEKTPOOOOPYIOBaHUS (KOHTAKTOPHI, PE3UCTOPHI, CHIIOBHIS
HOJYIPOBOIHUKOBEIE IPHOOPHI).

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. Knaccuduxanust 31eKTpOTEXHUYECKUX KOMIUIEKCOB U CHCTEM, BapUaHThl apXUTEKTYpbI, 0011as
CTPYKTypa ¥ MPUHLUIBI (YHKIMOHUPOBAHUS U YIIPABICHHUS;

2. MaremaTtu4eckoe ONMMCAHUE KOMIIOHEHTOB 3JIEKTPOTEXHUUYECKUX KOMILJIEKCOB M CHUCTEM, JJIeK-
TPOIIPUBOL;

3. MuKponponecCOpHbIe CUCTEMBI YIPABICHUS IEKTPOTEXHUUECKUMH KOMILJIEKCAMH U CHCTEMa-
MU;

4. Texunueckue cpencTBa coopa, npeoOpa3zoBaHUs U XpaHEHUS MH(YOPMALUU U3MEPUTENbHBIX U
YIPAaBISAIOIUX CUCTEM;

5. Texuuueckue cpesicTBa Nepeaayn JaHHbIX: Kiaccuukamus, CTaHAapTH3aLus, HHTEPECHI;

6. ANropuT™Mbl ¥ POrpaMMHBIE CPEACTBA YNPABICHUS COCPEIOTOUEHHBIMU U PACIPEAEIEHHBIMU
CUCTEMaMHM YIPABJICHUS 3JEKTPOTEXHUUECKUX KOMILJIEKCOB U CUCTEM.

1. Pa3Butue Teopur U KOMIUIEKCHBIE METObI MOBBIMIEHUS 3(PPeKTUBHOCTH (PYHKIIMOHUPOBAHUS
91tKuC.
. Perynupyroiue 1 KOMIIEHCHPYIOIUE YCTPONCTBA.
. Teopust u meTozp! ouieHkH 3HeprodddextuBHoctn ITKuC.
. DIEeKTPOIPHUBO/ IIEKTPOMEXAaHUUYECKUX CUCTEM C ONITUMAIIbHBIMU PEKUMaMH paboThI.
. [loBpIlIEHNE 3KCILTyaTalIMOHHBIX XapakTepuctuk ITKuC.
. IIpoekTrpoBaHne apXUTEKTYpbl YIIPABICHUS MNIEKTPOTEXHUUECKUMH KOMILJIEKCAMHU U CUCTEMa-

AN AW

MU.

7. JlaTunkn ¥ ucnoaHUTENbHbIE MeXaHu3Mbl. CorlacoBaHue YpOBHEW cUrHanoB. CXeMbI MOJKIIIO-
YEHUS.

8. ApxutekTypa cuctem ynpasieHus ITKuC.

9. XapakTepucTuka ONTUMAIbHBIX 110 3aJaHHBIM KPUTEPHUSIM CUCTEM.

10. OcHOBHBIE 321241 FIKCTPEMAIILHOTO PETYIMPOBAHUS, KPUTEPUH, IPOLEAYPA PELLICHUS.

11. Pemenne onTuMaabHOM 3a7a4i IO TOYHOCTHU JIEKTPOIIPUBO/IA.

12. Perienue onTUManbHbIX 33734 B YCIOBUAX OTPAaHUYECHUSI KOOPAUHAT (CKOPOCTH, TOKA SIKOPS).

13. Ilpunnun makcumyma. CUHTE3 ONTUMAIbHON 1O OBICTPOJCHCTBUIO CUCTEMBI.

14. Cuctemsl 2IIEKTPOIIPUBOJA € afanTaluell K BO3MYILIEHUIO.

15. Cxonb3d1ue pexumbl.

16. IlocTpoeHne cuCTeMbI YIIpaBJIEHUS 3JIEKTPOIPUBOJOM KaK aJallTUBHON CUCTEMBI C IIEPEMEH-
HOM CTPYKTYpOH.

17. TouHOCTB B CUCTEMAaxX ¢ MOJAIBbHBIM peryisitopoM. Monansnslii [I1-perymsatop.

18. I3MepeHne epeMeHHbIX COCTOSIHUM B JJIEKTPOIIPUBOJIE.

19. HaGumoparomiye ycTpoicTBa MOJTHOTO U MOHMKEHHOTO MOPSIKA B CTPYKTYPE CUCTEM yIpaBJe-
HUS JIEKTPOIPUBOAOM.

20. Acratudeckoe HabIIOAIONIEE YCTPOHCTBO.

21. AnmapatHas M IporpaMMHas peaju3alus METOA0B TEOPUM aBTOMATUYECKOrO YIpPaBJICHUS
CJIO’KHBIMH CUCTEMaMU

22. IlepexonHble NPOLECCH], YCTAHOBIICHUE

23. YCToiMuuBOCTh AUHAMUYECKON CHCTEMbI, OU(ypKallMOHHbIE SBJICHHS, OCHOBBI TEOPUHU XA0CA.

14.1.4. Tembl UHANBUAYAJIbHBIX 321aHUI

» DHeprocOeperaronye TEXHOJIOTHH Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE M METPOIOJIUTEHAX, pea-
JIU3YEMBIE C UCIIOIb30BAHUEM HAKOMUTENICH SHEPT U

* ABTOMaTH3UPOBAHHBIA AJIEKTPONPUBO COBMEIIEHHOTO MPOKATHO-BOJIOYMIIBHOTO TTPOBOJIOYHOTO
cTaHa

* DHepro-pecypcocoeperaronye TeXHOJOTHH B TOIIMBHO-IYHEPTETUIECKOM XO3SHCTBE ropojia Ha
OCHOBE COBPEMEHHOTO 3JIEKTPOIPUBOJIA

* [IepexoaHbie MPOILIECCHI MPU 3aMBIKAHHUIX Ha 3€MIIIO, pa3pabOTKa METOJOB M CPEICTB TOBBIIIC-
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HUSI HAZISKHOCTHU pabOTHI SJIEKTPUUECKHUX CETEH ¢ M30JIMPOBAHHON U KOMIIEHCUPOBAHHOM HEHTPaIbIO

* YrpaBieHre AMHAMUUYECKUM COCTOSHUEM aCUHXPOHHBIX AJICKTPOIPUBOJOB TOPHBIX MAIINH

* MeTtonbl ¥ cpelcTBa MOBBIIEHUS 3()(HEKTUBHOCTH CUCTEM TATOBOTO JIEKTPONPUBOJA ABTOHOM-
HBIX TPAHCIIOPTHBIX CPEACTB

* [ToBbitienue 3¢ heKTHBHOCTH (PYHKITMOHUPOBAHUS SIIEKTPOOOOPYIOBAHUS TOPHBIX MPEANPHUSITUN

» ObecnieueHre Ka4yecTBa U HAJAC)KHOCTH CUCTEMBI AJIEKTPOOOOPYIOBaHUS SICKTPOMOOHIICH

* [loBbiieHne 3(h(HEeKTUBHOCTH AIIEKTPOTEXHUYECKHX KOMIUIEKCOB HPEANPHUIATUN YEPHON MeTal-
Jypruy 3a CYET PeryMpyeMbIX KOMIIEHCUPYIOIUX YCTPOHCTB

» O0opynoBanue a1 OypeHHs B TPYHTE TOPU30HTAIBHBIX CKBKUH C ITHEBMOTPAHCIIOPTOM pa3py-
IIEHHOT0 MaTepuaa Mo BpalarieMycs TpyoonpoBoay

* DJIEKTPOTEXHUUYECKHUE CUCTEMBI KaPbEPHBIX IKCKABATOPOB

* ACUHXPOHHBIH JIEKTPONPHUBOJ NEKTPOMEXAaHUUECKUX CUCTEM C ONTUMAJIBHBIMU PEXUMAMU Pa-
OOTBI 110 KPUTEPHUIO SHEProcOepeKEeHUs

* MHoOrocBsi3Hasi cucTeMa IEKTPOMATHUTHBIX MOAUIMITHUKOB C TOBBIIIEHHBIMH KECTKOCTHBIMU
XapaKTepUCTUKAMU SHEPreTUYECKUX 00BEKTOB

* MeTozbl U TEXHUUECKHUE UCIIBITAHUN JEKTPOTEXHUUECKOIO U TEXHOJIOIMUECKOro 000pyI0BaHUs
He(Tera3o00bIBAIOIINX MIPEIIPUATHII

* DHepro3((HpeKTUBHOCTH JIEKTPOTEXHUYECKUX KOMILJIEKCOB TOCYIAPCTBEHHBIX YUPEXKICHUH

* [ToBbIlIeHNE IKCIUTYaTAIIMOHHBIX XapaKTEPUCTHK 3JIEKTPOMOOMIIEH U aBTOMOOMIIEH ¢ KOMOMHHU-
POBAaHHOI YHEPTOYCTAHOBKOM

* [loBbllieHne sHEPro- U pecypcodrpEeKTUBHOCTH TOPHBIX MAIIUH CPEICTBAMHU PETYIHPYEMOTO
IIEKTPONPUBOJIA

* [ToBbienne 3¢h(HeKTUBHOCTU TEXHUYECKOM IKCILTyaTallMK CYI0BBIX AJIEKTPOIPUBOJIOB

* CpezcTBa peryJaMpoBaHus HANPSKEHUSI U MOLTHOCTH B CUCTEMAX 3JIEKTPOCHAOKEHUS C aBTOHOM-
HBIMM UCTOYHUKAMH dHEPTUn

* Pacuera pexxMOB CyJOBBIX 2JI€KTPOIHEPIETUYECKUX CUCTEM

* DOHeprodpPeKTUBHOCTh OIHOJBUTATENBHBIX TATOBBIX AJIEKTPONPUBOIOB AaBTOTPAHCIOPTHBIX
CpelCTB

* BexTopHBIii 27IEKTPONIPUBO/] IEPEMEHHOTO TOKA C MUKPOIIPOLIECCOPHBIM YIIPaBJICHUEM

* MaTtemaTuuyeckoe MoAeapoBaHue 3(pHEeKTUBHOrO yIpaBIeHHsI NEKTPOTEXHUUECKUMHU KOMILIEK-
camu He(TSHOM OTpaciu

* ABTOMaTU3MPOBAHHBIH 3JEKTPONIPHUBOJ IO CUCTEME IMU-aJ1 Ul BOJIOYMIIBHBIX CTAHOB U HAMOTOY-
HBIX YCTPOUCTB CTAJILHON ITPOBOJIOKU

* PazpaboTka u peanu3anus Ha TUIHC dHEProdOPEKTUBHBIX CIIOCOOOB UMITYJILCHOTO YITPABICHUS
CUCTEMAMM «YCWJINTEIb MOIIHOCTH -3JEKTPOABUIaTeNb» HAa OCHOBE METOJOB aBTOMATU3MPOBAHHOIO
POEKTUPOBAHUS

* Pacyer onTUManbHBIX TEXHOJIOTMUECKUX PEXUMOB CHUIIOBOTO IIPUBOJA MOJABUKHOTO COCTaBa IO
KPUTEPHIO MUHUMYMa 3J1€KTPONOTPeOIeHUS

* CHHXPOHHBIM PEaKTUBHBIN IEKTPONPUBO/L C HE3aBUCUMBIM YIIPABICHHEM I10 KaHAITy BO30yXe-
HUS U IPEETIbHBIMU XapaKTEPUCTUKAMU 110 OBICTPOAECHCTBUIO U NIEPErPy304HBIM CLIOCOOHOCTAM

+ CuJI0BbI€ TOJTYIPOBOAHUKOBBIE BRINPSAMHUTENHN Ha 0a3ze MHOro(a3HbIX TpaHC(HOpPMaATOpOB ¢ Bpa-
IIAIOIUMCS. MATHUTHBIM 110JIEM

* DJIEKTPOMEXAHUYECKNE CUIIOKOMIIEHCUPYIOIINE TPEHAKEPHI 1J1s TOJITOTOBKM KOCMOHABTOB

* DHeprocOeperaroui JIeKTPONIPUBOA HA OCHOBE ACUHXPOHHOT'O JABHUIraTelsl ¢ MHAMBUIYAIbHOM
KOMIICHCAIMEN PEAaKTUBHON MOILIHOCTH

14.1.5. Bonpochl Ha caMONIOATOTOBKY
. [Ipumeps! npumenenuss MK B npoMblIIIIeHHOCTH U OBITY, BblJaya BApUAHTOB MHIUBUYaIbHBIX
3aJlaHu
. U3yuenue crangaptaoro untepdericaoro npotokona UART.
. U3yuenue crangaptHoro uutepgdeiicHoro nporokonaa RS-485.
. U3ydenue crannapTHbix nHTepdeiicHbix mporokonos [2C, SPI.
. 3HAKOT'€HEPUPYIOIINE JUCILIEH.
. ConpspkeHne MUKPOKOHTPOJUIEpA C CEMUCETMEHTHBIMU CBETOIMOIHBIMU MHAUKATOPAMHU.
. ConpsixkeHue MUKPOKOHTpoJIIepa ¢ aaBUTHO-IU(PPOBBIM KUAKOKPUCTAIIMYECKUM JTUC-TITIe-
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eM.

8. BapuaHT nmporpaMMHOM peanu3aluyi MAaTPUYHON KJIaBUATYpbl 4X4 KIIaBHUILIHU.

9. BapuaHT coONpspKEHHsS MUKPOKOHTPOJUIEpA C MEPCOHAJIbHBIM KOMIIBIOTEPOM IO IOCIEN0Ba-
TEIbHOMY TMOPTY.

10. BapuaHT conpsbkeHHs MUKPOKOHTpoJuiepa ¢ Mukpocxemoit Flash-namstu o nporoxony 12C.

11. CunTe3 M UccIe0BaHUE CUCTEMBI SJIEKTPOIPUBO/IA C MOJATBHBIM PETYISATOPOM.

12. CuHTe3 U ucciel0BaHruEe CUCTEMBI SJIEKTPONpHUBOJIa ¢ MoJanbHbIM [T -perynsitopom.

13. CuHTE3 M UCCIIeIOBAaHUE CUCTEMBI JIEKTPOTPUBOA C HAOIIOMAIOIMIUM YCTPOUCTBOM IOJTHOTO
HOpsIKA.

14. CunTe3 u uccne0BaHue CUCTEMBI 3JIEKTPONPUBOA ¢ HaOII01aTeNIeM OHMKEHHOTO MOPsiIKa.

15. CunTes u uccnenoBaHue ONTUMAIBHOM 0 TOYHOCTH CUCTEMBI 3JIEKTPOIPHUBO/A.

1. [IporpammHBIe U anmaparHbIe CPECTBA pealnu3alui dHeprodHPEeKTUBHBIX CIIOCOOOB yIpaBiie-
Hust 91KuC

2. Msirkast KOMMYyTaITisl CUJIOBBIX KITFOUEH, MUHUMHU3AIHMS BHYTPEHHEH SHEPTHH MPeoOpa3oBaTels.

3. Metoap! cbopa, 00paboTKH U nepesad HHPOpMaIUH.

4. Ananoro-nudpoBbie Mpeodpa3oBarenu. J[MCKpeTHOCTh CUTHAJIA, YacTOTa JUCKpPETU3aIuH, Teo-
pema KorenpHukosa.

5. Tunsr u apxurektypa ALIL. Becrpoennsie AL n nepudepuitasie mogymu ALIT.

6. TaktupoBanue MukKpocxeM. Bpems mnpeoOpazoBanusi. Peanmuzamus nudpoBoro unrepdeiica
nepejauu JTaHHBIX B MUKPOIIPOLIECCOPHOM CHCTEME.

7. Bonpockl 31€eKTPOMAarHUTHON COBMECTUMOCTH cuitoBoi yactu 1 MIICY.

8. [IpoTokomnsl u ctangapthl. [lakeTbl. Agpecanus B pacpeeIeHHbIX CETAX.

9. [IporpamMHBbIe CpeICTBA pealn3allii KaHAJIOB CBSI3U U YIIPABIICHUSI.

10. CpenctBa NMpOEKTUPOBAHUS U METOJIbI ABTOHOMHOM OTJIAJKH MPOTPAMMHBIX CPEJICTB alapar-
HBIX KOMIUIEKCOB U CHCTEM.

11. Apxutektypa aBTOMaTU3UPOBAHHOM cucTteMbl ynpasieHust ITKuC.

12. IIporpaMmmMHO-anmnapaTHbIN KOMIUIEKC COCPEJOTOYEHHOTO YIIPaBJICHUS.

13. Metoap! ynpaBiieHHs pacIpeIeICHHbIMU CUCTEMaMHU.

14. YnpaBneHue B CUCTEMAX CO CIIy4alHBIM JIOCTYIIOM.

15. Pa3BuTHe Teopuu M KOMILJIEKCHbIE METO/IbI MOBBIIIEHUS 3()(HEKTUBHOCTH (PYHKIIMOHUPOBAHUS
O1KuC.

16. Perynupytoiiye 1 KOMIIEHCUPYIOLIUE YCTPOMCTBA.

17. Teopust u MeToab! orieHkH sHeproaddexruBnoctr ITKuC.

18. DneKkTponpuBo/I AMEKTPOMEXaHUYECKUX CUCTEM C ONTUMAIbHBIMU PEKUMaMU PaOOTHI.

19. TloBbllIeHNE DKCIUTYaTallMOHHBIX XapakTepucTuk DTKuC.

20. IlpoexTupoBaHue apXUTEKTYPhl YIIPABICHUS SJIEKTPOTEXHUUECKUMHI KOMIUIEKCAMU U CUCTeMa-
MHU.

21. JlaTyuku 1 UCIIOTHUTENBHBIE MeXaHU3Mbl. COrylacOBaHHE YPOBHEH CUTHATIOB. CXeMbI MOAKITIO-
YEHMSL.

22. Apxurtektypa cucteM ynpasienus ITKuC.

23. YnpaBieHHE B CUCTEMAX C IIEPEAABAEMBIM IPUOPUTETOM.

14.1.6. Bonipocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

Texnonorus npoextupoBanus ITKuC;

CrpykrypHas cxema anmnaparHoil yactu O1KuC, Bximovaromas MIICY;

Bb160p 1aTUNKOB U MCHIOTHUTENBHBIX MEXaHU3MOB;

[TpuGops! 17151 cornacoBaHue ypOBHEW U TUIIOB CUTHAJIOB (alanTepsl U apaiiBepa);

Cxema noJKIII0YeHU NepuGepuitHoro 000py10BaHUs

Crpyktypa nporpammuoro obecnedenuss MIICY 31tKuC;

HepeBo Bb1zoBa npouenyp I10, Bkimrovaromiee cnucku (opMaiabHBIX MapaMeTpoB (apryMEHTOB)
MOJIIPOrPaMM U BBIXOAHBIX JAHHBIX 3TUX MOAIPOIPAMM.

TexHonoruueckue TpeboOBaHuUs K ABMKEHUIO pabounx uHcTpyMeHToB DTKUC, TpeboBanus k Mme-
XaHUYECKOW YaCTH AIEKTPONPUBOJIOB;

[leneBble GyHKIMM 3a/1a4 ONTUMU3ALMH JIEKTPONPUBO/IA;

MogenupoBanue 3ekTpoMexanndeckoi yactu ItKuC;
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MIICY »snexTponpuBoga € TOYKM 3PEHHUS 3aJaHHONW TOYHOCTH IO3UIIMOHHPOBAHUS paboumx
MHCTPYMEHTOB 3JieKTporpuBoja ITKuC;

Cratuyeckue ¥ TMHAMUYECKUE XapaKTEPUCTUKH IIEKTPONPUBO/IA;

Pacuer, HacTpoiika peryasTopa Ha TOT WM UHOW ONITUMYM, B 3aBUCHMOCTH OT TPEOYEMOTO Xapak-
Tepa IBMKEHHs pabodero Tela: pacCYnTaTh KOPPEKTUPYIOIIEe 3BEHO;

Habmtopatoiue yctpoiicTBa MogHOro (MM MOHUKEHHOTO0) MOPSJIKa B CTPYKTYpE CUCTEM yIIpaBiie-
HUS,

JluHamuueckue XxapaKTepUCTUKN CKOPOCTH M Harpy304HOT0 MOMEHTa Ipu cOpoce-Habpoce-peBep-
Ce Harpy3Ku;

JlaTanky ¥ UCIOJHUTEIbHBIC MeXaHu3Mbl DTKuC.

Kananer coopa, npeaBapurenbHoit 06padoTku u nepenaun naHabpix MIICY 91KuC;

Cxema snektpudeckas npuHuunuansHas MIICY 91KuC;

[TepeyeHb 371€MEHTHOM 0a3bl M CXeMbI MOTOYHBIX M3JICIHIA,

Pa3paboTka nevarHoit iatel cuioBbix neneit ITKuC u MIICY;

Cxema 3JIeKTpUYECKOro U MIIaHAPHOTO MOHTAXKA;

[Tporpammuoe ob6ecrieuenne MIICY O1KuC;

CpencTtBa NpOEKTUPOBAHUS U METOJbl AaBTOHOMHOM OTJIAJIKM MPOTPAMMHBIX CPEJCTB anmnapaTHbIX
KOMILIEKCOB U CHCTEM;

Anroputmsl BepxHero ypoBHs ACY;

VYnpaBneHue B COCPEIOTOYEHHBIX U PACIIPEACIICHHBIX CUCTEMAX;

JlepeBo BbI30Ba MOAIIPOrPAMM.

Kananbr coopa, npensaputenbHoit 00padoTku u nepenayn nanabix MIICY O1KuC;

OyHKIMOHATBHAS CXEMa U CXeMa MOAKII0UYeHUs KoMIOHEHTOB DTKuUC;

Amnanoro-mudpossie npeodpazosarenn MIICY;

TOYHOCTh WM3MEpPEHUsI U MPEJCTABICHUSI CUTHANIA B CUCTEME yrpaBiieHus, quckperHocts AL,
teopeMa KorenpHHUKOBa;

BricTponelicTBHS CUCTEMBI, TAKTOBAs YAaCTOTA, YACTOTA JUCKPETU3AIINY;

Bcerpoennbie AL u nepudepuitasie gt MK momxymu AL,

Bpewmst npeobpazoBanus;

[udposeie unrepdeiice nepenaun nanueix B MIICY, cornacoBanne TEXHOIOTUN U YPOBHEH CHT -
HaJIOB;

[TpunnunuaneHas cxema MIICY;

3amura MIICY ot Bo3aeicTBH TOMEX H HaBOJOK criioBoro kanana OtKuC;

OnektpomarauTHas coBMectuMoctb MIICY u cunoBoit yactu ITKuC, pacnosiokeHue CHIOBBIX
LeTIeH;

Mexanu3Mmsbl pUIBTPAIIUN B aHATIOTOBBIX U HU(POBBIX KaHAJaX Mepe/laun JaHHbIX;

[Tporpammusie punbsTpsl MIICY D1KuC.

Kanansl nepenaun naHHbIX, obecreynBaroiiye padoTy 3JIEKTPOTEXHUYECKOro KOMITJIEKCa B COCTa-
Be ACY BepXHEro ypoBHS;

Br160op aganTepoB cTaHIapTHBIX HHTEP(PEHCOB;

TexHoNMmOTrUM yrnpaBieHus/CBs3u BepxHero ypoBHs ACY;

AnroputMm dopMupoBanus naketoB B mpotokonax CY I1KuC;

TexHoJIOrHM aJipecaly B paclpeesICHHbIX CEeTsIX;

PazpaboTka nevarnoit iatel MIICY, cxeMbl 27IEKTPUYECKOTO M TUTAHAPHOTO MOHTAXKA,

[IporpammHbIe CpeCcTBa peanu3alii KaHAJIOB CBSI3U U YIIPABIICHUS;

Otnagka u TecTupoBaHue kaHanoB nepenaun faHHbix MIICY O1KuC;

ITpouecc ucnsitanuit ItKuC. I[IpoTokon ucnsITaHui.

Tunossie KOHGUTYpalIUK TPOTPAMMHOM YacTH cucteM yrpasieHus: ITKuC;

Anroputmsl BepxHero ypoBHs ACY 11 cOCpPEJOTOUEHHBIX U PACTIPEAEIEHHBIX CUCTEM;

Onenka 3QPpeKTUBHOCTH aJTOPUTMOB YIIPABIICHUS JIEKTPOIIPHUBOIOM;

[Tporpamma, peanu3syroias quajior ¢ BepXxHuM ypoBHeM ACY;

WcnbiTanus, moaATBepKAAIONTNE aeKBaTHOCTh UCTIONMHEHHS pabounM uHCTpyMeHToM DTKuC Ko-
mans ACY BepxHero YcroiunBocTh anroputMoB padotsl MIICY O1KuC.
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14.1.7. Bonpocsl n1u¢depeHIIUPOBAHHOIO 3a4eTa

1. OcHOBHBIEC CXEMBI OHO- U Tpex(da3HbIX BhITIpsMUTENCH. Pabota ogHO(Da3HBIX BBIpSIMUTEIEH
Ha aKTMBHO-MHAYKTHUBHYIO, aKTUBHO-EMKOCTHYIO Harpy3Kku, Ha Harpysky, cofepxaiyto npotusBo-O/C u
WHAYKTUBHOCTD.

2. HecumMeTpuuHbIii (ITOJIyyTpaBiisieMbli) BRIIPSIMUTEIb, €M0 PETYIMPOBOYHAS XapaKTEPUCTHKA.

3. MHorogda3sHbie cxeMbl BBIIPSIMIICHUS Ha OCHOBE IOCJEI0BATEIbHOIO WM MapaieIbHOro COo-
€MHEHUS BBITPSIMUTENCH.

4. KospuuueHT MOIHOCTH NCTOYHHUKA TIEPEMEHHOTO TOKa MPH YNPaBIsIeMOM U HEYNPaBIsIeMOM
pexxumax paboThl BeIIpsMuTeNs. CriocoObl MOBBIIICHUS KO (PUIIMEHTA MOIIIHOCTH.

5. uBepTOpEI, BEeIOMBIE CEThIO, U ITPeoOpa3oBaTesin YacToThl. [lepexon oT BHITIPSIMUTENBHOTO pe-
KUMa K MHBEPTOPHOMY. DJIEKTPUUECKHUE MPOLIECCH B MHBEPTOPE, BEIOMOM CETHIO, €TI0 PETYIMPOBOYHAS
XapaKTepUCTHKA.

6. PeBepcuBHBIN mpeoOpa3oBaTesb MEPEMEHHO-IIOCTOSIHHOTO ToKa. [lepekpecTHas M BCTpEeyHO-
napajuieNibHasi cxembl mpeoOpasoBatensi. COBMECTHOE U pa3lielbHOE YIpaBiIeHHE MpeoOpa3oBaTesieM.
Ocobennoctu paboThl mpeoOpa3oBaTess Ha MHAYKTUBHYIO Harpy3Ky M MHAYKTUBHYIO Harpys3Ky C IHpo-
tBo-O/IC.

7. HenmocpenctBeHHbli mpeoOpa3oBareis 4acToThl. OHO- M MHOTO(a3HASI CXeMbI HETIOCPEICTBEH -
HOTO IpeoOpa3oBaTelis YacTOThl, 0COOEHHOCTH €ro padOThl HA AKTUBHOMHAYKTUBHYIO Harpys3Ky.

8. IMIynbCHBIE METO/IBI PETYJIMPOBAHUS HANIPSDKEHUS (TOKA) — IIUPOTHO- U YaCTOTHOMMITYJIBCHOE
pEeryaupoBaHue, METOJT MO3UIIMOHHOTO clieskeHus. UmnynbscHbie perynsitopsl 1, 11 u 11 ponos, ux perymu-
POBOYHBIE XapaKTEPUCTHUKHU.

9. TpaH3ucTopHble peoOpa3oBaTesin HAIMPSDKEHUS C Tepefadeil sHepruu yepes TpaHchopmarop
Ha UHTepBajie (POPMHUPOBAHUS UMITYJIbCA U BO BpeMs May3bl. IMIynbCcHbIE TPeoOpa3oBaTesid MOCTOSIHHO -
ro HampsDKEHUs Ha TUPUCTOpPAx € MapajuleibHOM M MOCIEI0BATEIbHON JBYXCTYNIEHYATON KOMMYTAIUEH.
BbIcoko4acTOTHBIE TPAaH3UCTOPHBIE KBA3UPE30HAHCHBIE ITPeoOpa3oBaTey.

10. ABTOHOMHBIE UHBEPTOPHI TOKA M HAMPSKEHUSI, UX CPAaBHUTEIbHAS OIIEHKA. ABTOHOMHBIN Ia-
pajlIeNbHBINA UHBEPTOP KaK MPUMEP UHBEPTOPA TOKA, €r0 BHEIIHSS XapaKTEPUCTHKA.

11. TIpeoOpa3oBarenu 4acTOThI HA OCHOBE WHBEPTOPOB HAIPSHKCHHUS M MHBEPTOPOB TOKA JUIS Ya-
CTOTHO-YIPABJISIEMOT0 3JEKTPONPUBOJIA M UX MPUMEHEHHUE B 3HeprocOepexenuu. [lapamienbHbiil u mo-
ClieIoBaTeNIbHBIN pPe30HAHCHBIE MHBEPTOPHI, TOKU U HAMNPSHKEHHs] B MHBEPTOpPAX IMPU TPAHUYHOM PEKHUME
paboThI U B pexKUME C May30i.

12. Pe3onaHCcHBIE MHBEPTOPHI ¢ OOpaTHBIMHU auojgaMu. OcoOEHHOCTH pabOThl TUPHUCTOPOB TPHU
NPUHYAATEIBHOW KOMMYTAIMHM — OTIUPAHUE, 3alpaHie, KOMMYTAIlHOHHBIE TOTEPH MOILTHOCTH, P deK-
ThI, CBA3aHHbBIE C U3MEHEHUEM IIPOM3BOAHBIX TOKA U HANPSHKEHUS B IIEPUOJl KOMMYTAIIUH.

13. TIpeoOpazoBareny HANPSKEHUS C 3BE€HOM IMOBBIIIEHHON YacTOTHL. TpaH3UCTOPHBIE HHBEPTOPHI
Ha KJII0YaX MEPEeMEHHOro ToKa 00JacTh MPUMEHEHUs, aJTOPUTMBbI YIPaBICHUS, XapaKTePUCTUKH, TPHU-
MEHEHHE METO/Ia KOMMYTAIMOHHBIX Pa3pPhIBHBIX (PYHKIIUH K UX aHATH3Y.

14. Meroapl CHKEHUSI KOMMYTAallHOHHBIX MOTEPh B MHBEPTOPAX MOBBIIMICHHON YaCTOTHI — JAEMII-
¢bupyromnme 1eny, pe3oHaHCHas U KBa3UPEe30HAHCHAs KOMMYTAIIHSL.

15. MeToapl yaydilleHUsl CIEKTPATIbHOTO COCTaBa BBIXOJHOTO HAMPSHKEHUST HHBEPTOPOB. MHOTO-
dazubIe peodpa3oBaTeny co CTyneHuaToi ¢popmoii HanpspkeHus. [IpeobpazoBaresin ¢ MHOTO30HHOM MM-
MYJIbCHON MOIYJISIUEH.

16. O6pabotka nnpopmanuu. KonnuectBennas ornenka uHpopmaru. Bunael curnanos. Xapaxre-
PHUCTHKA aHAJIOTOBBIX CUTHAJIOB — CHEKTPHI U (GyHKIMH pacnpenenenus. [lepenaua nnpopmanuu Mogyu -
POBAHHBIMH CUTHAJIAMU C TAPMOHUYECKUM U UMIYJIbCHBIM HOcuTesiMu. KomupoBanue mudpoBbIX CUTHA -
JI0B, BUJIBI U(POBBIX KOJIOB.

17. TlonsiTue 0 cucTeMax CUUCICHHs, 0OpaTHOM U JOTOJHUTENFHOM Kofax. KomoBbie paccrosiHus,
M30BITOYHOE KOJUPOBAHUE, KOJIBI C O0OHAPY)KCHHEM U UCTpaBieHreM omuOoK. CriocoOsl 1udpo-aHamoro-
BOT'0 ¥ aHAJIOT0-LU(POBOro MpeoOpa3oBaHHIA.

18. IIpeoOpazoBareny, OCHOBaHHBIEC Ha IOCJIEIOBATEIFHOM CUETE, TIOPa3PsIHOM ypaBHOBEIIIUBA-
HUM U cunThiBaHuH. [IpeoOpa3oBaTenn BpeMEHHbBIX HHTEPBAJIOB: aHAJIOTOBBIN CHUTHAJI — HHTEPBaJ, aHAJIO -
TOBBII CUTHAJ — YaCTOTa, MHTEPBAJI—KO], YaCTOTa—KO/I.

19. OCHOBBI MPOEKTUPOBAHUS IUPPOBBIX Y3JI0B U yCTpOWCTB. KOMMyTaIllMOHHBIE JIOTHUECKUE
ycTpoiicTBa. Jlornueckue pyHKIMU, CIOCOOBI UX OMMCAHUA, UX peau3allii ¢ UCIOIb30BaHUEM THIIOBBIX
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norndeckux snementoB W, NI, UI-HE, NJIN-HE.

20. MemmdpaTopsl, MyJIbTHIUIEKCOPHI, apu(PMETHIECKHUE JTOTUYECKUE YCTPONUCTBA — MPHUHIIUI UX
JIEUCTBUS U OCOOEHHOCTH UCTONb30BaHMsl. OCHOBHBIC BUIBI TPUTTEPOB, TIOCTPOCHHUE CUCTUYMKOB U PETH-
cTpoB. PeBepcuBHBIE cueTunKr. EMKOCTh CUETUMKA U YIIPABIICHHE €1O.

21. Peructpsl ¢ mocienoBaTeIbHbIM U MapallieIbHBIM BBOJIOM M BBIBOAOM MH(pOpMaIiu. ABTOMA-
Thl Ha OCHOBE MHTETPaIbHBIX MUKpocXeM. CrIocoObI OMMCaHUs COCTOSHUSI aBTOMATOB,

22. TabmuIBl MepexooB U BbIXOAO0B. KomnpoBaHue BXOJOB, BBIXOMOB U BHYTPEHHHX COCTOSHUUN
aBTOMaroB. [ IpoTuBoronouHoe koaupoBanue. CUHTE3 y3J10B HA OCHOBE THIIOBBIX JIOTHYECKUX 3JIEMEHTOB.

23. Buabpl moxynpoBOIHUKOBBIX 3alIOMHHAIOIMINUX YCTPOUCTB. CIOCOOBI pactImpeHust aapecHOro
MIPOCTPAHCTBA U Pa3psAAHOCTH JAHHBIX 3alIOMHHAIONIETO ycTpoiicTBa. [10o1ynpoBOIHUKOBOE 3alIOMHHAKO-
iee yCTPOMCTBO Kak MHOTO(DYHKIITMOHALHBIN JJOTUYECKUI 31eMeHT. [locTpoeHe aBToMaToB HAa OCHOBE
nporpammupyemMbix [13Y ¢ oOpaTHBIMU CBS3SMU.

24. MuxkpomnpoleccopHasi TeXHHKa CUCTEeM ympaiieHus. [IporpammHuas peanuszanus MpoLELyp
cOopa, BEIYUCITUTENBHBIX Onepanuid Haj nHopmarmei u ynpasieHus. CTpyKTypa MUKpPOIIPOIIECCOPHOM
CHUCTEMBI, €€ COCTaBHbIC YACTH

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITENIbHbIE PabOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpannuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCHCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 33JaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /11 TakuX 0OyJarommxcst MpeayCcMaTpUBaeTCsl JOCTYII -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT ACCHCTEHTA;

— NPE/ICTaBICHNE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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