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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusimu GI'OC BO mno HampaieHUIo
noaroroBku 15.03.02 TexHomornueckue MamHbl 1 000pYyI0BaHNE

Pa3paborumk, k.T.H., noneHT [lamuueml A.B.

[Iporpamma omoOpeHa Ha 3acemaHuM  Kadeapbl SHEPreTHYECKHX CPEICTB U
TEXHUUYECKOTO cepBuca oT 24 ssuBapst 2023 r., mpoTokoit Ne 6.

3aB. kadenpoi, K.T.H., noueHt buprokos A.JL.

Pabouast mporpamMma AMCHMILTAHBI COTJIACOBAHA HA 3aCEIaHUN METOAMYECKONH KOMHUCCHUU
uHxeHepHoro gaxynsreta 16 despans 2023 rona, mpotokoia No 6.

[Ipencenarenb METOIMYECKON KOMUCCHH, K.T.H., TOLIEHT bepnennukoB E.A.



1. Heap u 3aa0a4n y4eOHOH TUCUUNIMHBI
Heab u3yyeHusi AUCHUNJIMHBI:
CdopMupoBaTh y CTYJICHTOB CUCTEMY 3HAHUH U MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX
JUTSL PEIICHUS 33]1a4, CBS3aHHBIX ¢ PA00OTOM AJIEKTPOIPUBOIOB U IIEKTPOOOOPYIOBAHUS MAIITUH H
YCTaHOBOK.
3agaum AMCHMILINHBI:
- U3yYCHHUE TEOPETHUYECKUX OCHOB PAOOTHI JIEKTPOTIPHBOJIOB;
- H3yYeHUE TEOPETHUYECKUX OCHOB pPabOTHI 3IEKTPOOOOPYIOBAHHS, MPUMEHIEMOIO B
TEXHOJIOTHYECKHUX MPOIECCaX CeIbCKOXO3SMCTBEHHOTO IPOU3BOICTRA;
- U3y4eHNEe KOHCTPYKIUU U MPUHIUIIOB pabOTHI JIEKTPOOOOPYIOBAHHSI CETbCKOXO03SICTBEHHBIX
MIPOU3BOJICTB;
- W3y4YeHUE M pPa3BUTHEC HABBIKOB BHIOOpA 3JEKTPOOOOPYIOBAHHS ISl TEXHOJIOTHUYECKUX
MIPOIIECCOB, OTBEYAIOIIUX COBPEMEHHBIM TPEOOBAHUSIM;
- HU3Yy4YCHHE TEXHMUYECKUX CPEJICTB AaBTOMATH3allUM MAIIMH M TEXHOJIOTUYECKUX JIMHUHN
CEIBCKOX035HCTBEHHOTO IMPOU3BO/ICTBA.

2. MecTo y4yeOHoI qucuumiIuHbl B cTpykrype OITOII

VYyeOHass naucHUIUIMHA «OJIEKTPONPUBOA U 3JIEKTPOOOOPYIOBAHME» OTHOCHUTCA K
00s13aTeNIbHBIM TUCIIMITIIMHAM 0a30BOI 4acTH OCHOBHOM IpOodecCHOHAIBHOM 00pa30BaTe/IbHON
nporpaMMbl  Beicmiero  oOpasoBanusi  (OIIOIT  BO), <¢dopmupyemoit  yd4acTHHKaMu
00pa3zoBaTeNbHBIX OTHOIICHWH, 1Mo HampasieHuto noarotoBku 15.03.02 «TexHonoruyeckue
MalluHBl U 000pynoBaHHE», NMpoduiab MOArOTOBKH «CepBHC M TEXHHYECKAs SKCILTyaTallHs
IPOMBIIIICHHOTO o0opyaoBaHusi». Muaekc nmo ydye6Homy miany — b1.B.01, usyuaercs B
YETBEPTOM CEMECTPE.

[IpenmecTByomuMu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3HpyeTcsl ITUCLUILUIMHA,
SBJISIIOTCS: MaTeMaTHka, (pu3KKa, XUMHsl, HauepTaTelbHas reOMEeTpusl U MH)KEHepHas rpaduka,
MeXaHHKa, EKTPOTEXHUKA, aBTOMATHKA.

K 4ncimy BXOIHBIX 3HAHWH, HABBIKOB M KOMIETCHIMI CTYJEHTA, NPUCTYNAIOIIErO K
U3YYEHUIO TUCIUIIINHBI « DNEKTPOIPHUBOJ U JIEKTPOOOOPYAOBAHUE» OTHOCUTCS CIIEAYIOLIEE:

e 3HAaHME OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX JHUCLUUIUIMH, YMEHUE pellaTh HWH)KEHEPHbIE
3a/1a4M C UCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB MEXAHUKH, MIEKTPOTEXHUKH, TEIUNIOTEXHUKHU; 3HAHNE
yCTpOICTBa, NpUHIMIA PaOOTHI U IKCIUTyaTallMH CEIbCKOXO3SIICTBEHHBIX MAIlliH, IPUMEHSIEMBIX B
PacTEeHHUEBOCTBE U KUBOTHOBOJICTBE;

e HaJMYyMe HABBIKOB aHalM3a M OLIEHKM MH(POPMALUMU M3 Pa3IMYHBIX HMCTOYHHUKOB, HABBIKOB
000CHOBaHUS TEXHOJOTMYECKHX PEXKHMOB, HABBIKOB pPa0OOThl C HOPMATHBHBIMU M TE€XHUYECKUMHU
JIOKyMEHTaMU;

e 3HaHUsA, yMEHUS U HaBBIKU, (POPMUpPYEMbIEe TaHHON yueOHOM AUCIUILTMHOM, SBIIAIOTCS Oa3oi
U1 3¢ (HEKTUBHOTO MIPOXOKICHUS TPOU3BOICTBEHHOM MPAKTUKHU, HAITMCAHUS KYPCOBBIX IIPOEKTOB
1o 0a30BbIM JUCIUIUIMHAM U BBITYCKHOM KBATH(PUKAIIMOHHON pabOTHI.

3. Komnerenuuu odyuawierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHUIIITUHBI
IIporiecc  u3yueHWs] JUCHMIUIMHBI ~ «OJEKTPONPHUBOZ U DIIEKTPOOOOPYIOBAHUE
HarpaBjieH Ha (opMupoBaHUE Cienyomux kKommneTeHIud B cooTBercTBUU ¢ ®I'OC BO mo
HanpasieHuto noarotoBku 15.03.02 «TexHonornyeckre MamuHbel 1 000pYJOBaHUE», TPOPHIIH
noaroToBKH «CepBUC M TEXHUYECKasl IKCIUTYaTaIlHsl MPOMBIIUICHHOTO 000PYI0BaHUS
| Kon v HanvenoBarre | Koj M HAMMEHOBAHNME MHAMKATOPA JOCTHKCHNUS KOMIICTCHIMH |




KOMIIETEHIIUH
[IK-10 N-1 k10 3HAET TEOpETHYECKUE OCHOBBI CTaHAApTHU3AIUH,
CriocoOeH  BBITIONIHATH | CTAaHAAPTBI M TEXHUYECKUE PEriiaMeHThl TaMOXXCHHOTO CO03a Ha
paboThI 10 | TEXHOJOTHYECKHE MAIIMHBI 1 000PYI0BaHUE

CTaHIapTU3aLUH, NA-2 nx1o0 KoHTponmpoBarb  COOTBETCTBHE — TEXHHUYECKOU
TEXHUYECKOMH JIOKYMEHTAIlUM CTaHJapTaM WU JAPYTUM HOPMATHBHBIM JOKyMEHTaM,
IIOJITOTOBKE K | onpenensith GopMbl TOITBEPKICHUS COOTBETCTBHSI.

cepTudUKaIuu NI-3 nk10 Biageer mnpuemamu TMOATOTOBKH — TEXHHUYECKOM
TEXHUYECKUX  CPEJCTB, | JOKYMEHTAIIMM 10 MEHEIXMEHTY KaueCcTBa TEXHOJOTHMYECKHUX
CHCTEM, MPOIIECCOB, | MPOIIECCOB HA MIPOU3BOACTBEHHBIX YUaCTKaX, HABBIKAMH MOATOTOBKHU
00opy10BaHUs Y | TOKYMEHTOB JJIsl IPEJICTABIICHUS CPEICTB U3MEPEHUH K MOBEPKE U K
MaTepHaoB, MTOATBEPKICHUIO COOTBETCTBHS.

OpraHU30BBIBAThH

METPOJIOTHYECKOE

obecriecycHue

TEXHOJIOTHYECKUX

MIPOIIECCOB c

HCIOJIb30BaHUEM

THITIOBBIX METOJIOB

KOHTPOJIS KayecTBa

BBIITyCKaeMOM

MIPOTYKITHH

4. CTpyKTypa H coaep:kaHue y4eOHOM AU CHHUIIIMHBI

4.1 CTpykTypa yueOHOMH TMCUMILIUHBI

O6ma;1 TPYAOCMKOCTH JUCIHUIIJIMHBI COCTABJISACT 5 3a4eTHBIX €IUHMII.

B yue6Hoi paGoTh Bcero gacoB (ouHas Cemectp Bcero gacos (3a04Hast

¢hopma) 4 ¢dopma)

AyauTopHbIe 3aHATHSA (BCEro) 64 64 20

B mom uucne:

Jlexumn 32 32 10

[pakTuyeckue 3aHsITUs - -

JlaGoparopHbie pabOTHI 32 32 10

CamocTtosiTesibHAsE padoTa (Bcero) 100 100 151

KoHTpoJb 16 16 9

Bua npomMexyTouyHOIl arrecTanuu JK3aMEH JK3aMEH JK3aMEH

O61mas Tpya0EMKOCTh, YaChl 180 180 180

3auéTHbIE €JUHUIILI 5 5 5

4.2 Conepxanue pas3ieioB y4eOHOM IMCHUIITIHHBI

BBenenune

Pons ABTOMATHU3UPOBAHHOI'O0 JJICKTPOIIPpUBOJAa U SHCKTpOOGOPyI[OBaHI/I}I MalmiMH H
YCTAaHOBOK B IMOBBIIICHUN 3(1)(1)GKTI/IBHOCTI/I IMPONU3BOACTBA U o0ecreyeHNH KauyecTBa MMPOAYKIHH.



Ucropuueckuit  0630p
ANEKTPOOOOPYT0OBAHHUSL.

Pa3znea 1 DuexkTponpusoj

Tema 1.1 Onpenenenue NOHATHUS «AJIEKTponpuBoa». CTPYKTypHAs cxeMa
anexkTponpusoa. Kiaccupukanus 31ekTponpruBooB. MexaHuYecKue XapakTepUCTUKH pabodymnx
MAIllMH | 3JIEKTPOJBHUraTeNeH, X KiIaccu(uKarus.

Tema 1.2 DnekrtponBuraTesnd MOCTOSHHOTO M IEPEMEHHOIO TOKa W 00JIacTH HX
IPUMEHEHHS.  OJEKTPOMEXaHWYECKHE  CBOMCTBA  IJIEKTpOABHUIarened  (MexaHUUYEecKue
XapaKTePUCTHUKH, ITyCK, TOPMOKEHUE U T.1.)

Tema 1.3 PerynupoBaHue yriioBoi CKOPOCTH 3JIEKTPOIIPUBO/IA.

Tema 1.4 HarpeB u oxJIaKJI€HUE JIEKTPOABUTATEIICH.

Tema 1.5 Harpy3ounble nuarpammsbl. Pexxumbl paboThl asiekTponaBurateneil. Bnidop
YCTaHOBJICHHOW MOIIHOCTH 3JIEKTPONPUBOAA M3 YCIOBHUS JIOMYCTUMOTO Harpema IpH padoTe B
Pa3JIUYHBIX PEKUMAX.

Tema 1.6 DnexTpONpHUBOJ CUCTEM BOJOCHA0XKEHMS, MUKPOKIMMATA. DJICKTPOMPHUBO
MallMH U YCTaHOBOK /Ui IPUIOTOBJIEHMUSI KOPMOB, YOOpKM HaB03a, JIOCHHUS U IEPBUYHOMN
00paboTKK MOJIOKA, MOCIeyOOpOUHON 00pabOTKH 3epHa.

Pasnen 2 DuekTpoodopynoBanme

Tema 2.1 OcBerutenbHoe 000pyIOBaHHE. DIEKTPUUYECKHE HCTOUYHUKH ONTHYECKOTO
U3ITydeHus1, uX Kiaccuduranus. Bugbl u cuctemMbl ocBemieHus. THITBI CBETHIIBHUKOB. BBIOOp 1
MPOEKTUPOBAHUE CHUCTEM OCBELICHUS (CBETOTEXHUYECKUH U DIIEKTPOTEXHUUYECKUU pacuer,
BbIOOD JIaMIl U CBETUJILHUKOB, CEYEHUSI IIPOBOJIOB, aINapaTypbl YIIPABICHUS U 3alLIUTHI)

Tema 2.2 DIEeKTpOHArpeBaTesIbHOE o0opyaoBaHue. Knaccudukanms
AJIEKTPOTHArpeBaTeIbHbBIX YCTAHOBOK IO CHOCOOY HarpeBa M Terulonepenaun (MeTof
CONPOTHUBIICHUS, WHIYKIUOHHBIN, JTUAJIEKTPUYECKUH, uH(PaKpaCHBIH, Ja3epHbIH,
aneKTpoHHbIN). X cBoiicTBa M oOnactu mpuMeHeHus. TernoBoi pacdyer U BHIOOP MOIIHOCTH
HarpeBaTelIbHbIX  YCTaHOBOK. Tunoseie 3JEKTPOHArpeBaTEIbHbIE YCTaHOBKHU B
CEJIbCKOXO035ICTBEHHOM ITPOU3BO/ICTBE.

4.3 Pazenbl y4eOHOM JUCHUNIMHBI U BU/J 3aHATHI (1)

pa3BUTHUA M COBEPIICHCTBOBAaHUS  J3JEKTPOIpHBOJA U

No HanmenoBanue pasaenos Jlextun IIpakTu- Jlabopa- CamocTo- Bcero
ILIL U TeM y4eOHOMN AUCIUIIIIHHEI D YECKUE TOPHBIE SITeNIbHAS
3aHATHUA paboTs! pabota
I13) JIP) (CPC)
1 Bgenenue. 1 - - - 1
2 Paznen 1 - - - -
Tema 1.1 1 - 2 - 3
3
Tema 1.2 12 - 14 26
4
Tema 1.3 2 - 2 - 4
5
Tema 1.4 2 - - - 2
6
7 Tema 1.5 2 - - 2
8 Tema 1.6 4 - 4 8
9 Pazgen 2
10 | Tema 2.1 4 - 4 8
11 Pazgen 2.2 4 - 6 10
12 TecT no paznenam JeKUun 16 16
13 | PacuerHo-rpaduyeckoe 3aaHue - 100 100




| 14 | uTOoro

| 32 | | 32 | 116

| 180

5. Marpuna ¢popmMupoBaHusi KOMIETEHIU 110 INCHUILJIMHE

Obmenpodeccuo- Obmee
Ne HaJIbHBIC KOJIMYIECTBO
Pasmensl JUCIMIUTHHBI .
ILII. KOMIICTCHIIUH KOMIICTCHIIHI
IK-10
1 | Brenenue -
2 | DaekTponpuBox + 1
3 | DnektpoobopyaoBaHue + 1

6. OOpa3oBaTe/IbHbIE TEXHOJIOTHH

AKTUBHBIE M WHTEpaKTHUBHbIE 00pa3oBaTelbHbIE TEXHOJOTHMH cocTaBisioT 50% oT
ayJIUTOPHBIX 3aHATUH MO AUCLUILINHE.

Becp neKIMOHHBIA Kypc AMCHUIUIMHBL «DJIEKTPONPUBOJ U DIEKTPOOOOPYHAOBAHUE»
npezcrasieH Ha caiite kagenpsl DCTC BTMXA um H.B.Bepemarunaa B 31eKTpOHHOM BHJIE.

CemecTtp Bun 3anarus Hcnonp3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Komnugectro
(JI, 113, JIP u ap.) 4acoB
4 JIP 1.M3yueHne MarHWTHBIX ITycKaTeled M CXEM aBTOMAaTHYECKOTro 2
yIpaBIECHUS TpexdazHbIMH NIEKTPOABUrATEISIMU c
KOPOTKO3aMKHYTBIM POTOPOM
JIP 2. MexaHnuueckue XapaKTEePUCTUKU ACUHXPOHHBIX 4
ANIEKTPOJIBUTATENICH B ABUraTeIbHOM U TeHEPATOPHOM peKUMax
JIP 3. MexaHuueckas XapakTepHUCTHKA JBUIaTelsl MOCTOSHHOTO TOKa 4
MPU Pa3INYHBIX PEKUMAX 3arpy3Kd M HaNpsDKEHUH IMUTaromeit
ceTn
JIP 4. IlyckoBele pexumbl. CrocoObl IMycka aCHHXPOHHBIX 2
JJIEKTPOJBHUTaTENeH ¢ KOPOTKO3AMKHYTBIM POTOPOM
JIP 5. Pabora TpexdazHOro srekTpoaBHTATENsI B OXHO(A3ZHOM 4
pexume
JIP 6. OOopymoBaHWe © peXHUMBI pabOTBl  DIIEKTPOIPUBOJIA 2
ABTOMATHUYECKOH BOJIOKAUKH.
JIP 7. JlaMIbl ONTHMYECKOrO [Mana3oHa HU3Iy4YeHHs, CBETHJIbHUKH, 2
o0xyvarenu
JIP 8. HccnenoBanme  ynbTpadHOJNIETOBBIX M HWH(paKpacHBIX 2
U3JIy4YEeHUH
JIP 9. Uzydyenne u ucciaenoBaHue HarpeBateseil BOAbl JEKTPOTHOTO, 2
AJIEMEHTHOTO W HHAYKIIMOHHOTO THUIIOB
JIP 10. dumarnoctuka u T.O. anekrponaBuraTeiell NMEpPEeMEHHOrO MU 4
MIOCTOSIHHOTO TOKA, 3JIEMEHTOB 3aIUTHI U YIPABICHHUS.
JIP 11.Cos f B memax MEPEeMEHHOTO TOKA, €ro TEXHUKO — 2
HSKOHOMHYECKOE 3HAUCHHE
JIP 12. TIpou3BOACTBO U paclpeIeIeHHEe MISKTPUIESCKON YHEPTHH. 2
Bcero 32
Cemectp Bun Vcnonp3yemble HHTEpaKTUBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH U Komn-Bo
3aHATHS TeMa 3aHATHUS 9acoB
4 Jlexumsa Jlexnnu — ¢ UCTIOIB30BAaHUEM MYJIBTUMEIUHHOTO 000Dy IOBaHMS B 32




anekTpoHHOM Buze B Microsoft Office Power Point.
JIP 3amuTa 1ab0paTOPHBIX PadOT METOJIOM TECTUPOBAHUS 8
4 Ok3aMeH MeTo10M TeCTUpOBaHHUs 8
HUroro: 48

7. YueOHO-MeTOIN4YeCKoe ofecneuyeHue caMoCTOsITe/IbHOI padoThl CcTy1eHTOB. O1leHOYHbIe
cpeacTBa IS TeKYIIero KOHTPOJISI YCIIeBaeMOCTH, NMPOMEXKYTOYHOH aTTecTallMud IO
HTOraM OCBOEHHSI TUCIHUIJINHBI.

7.1 Buabl caMOCTOATEIbHOW PadoThl, MOPSIAOK UX BBITIOJHEHHUSI U KOHTPOJIs

Ne | Pasnen Bunwr CPC [Topsanok Beimosnnenuss CPC Meroz
/T | TUCHUTUTAHBI KOHTPOJIS
1 Pasnen 1 IloxaroroBska k Pabora ¢ jexiimoHHbIM YcrHbIi onpoc,
Tema 1.6 | TectupoBaHuIO MaTepuaioM, OCHOBHOU U TECTUPOBAaHUE
JOTIOJTHUTEIBHOU
JIUTEPATYPOU, NHTEPHET-
pecypcamu.
2 Pazmen 2 | IlogroroBka k Pabota ¢ nekimoHHbIM VYcerHbIl onpoc,
Tema 2.1 TECTUPOBAHUIO MaTepuaioM, OCHOBHOU U TECTUPOBAHUE
JIOTIOJTHUTEIbHOM
JUTEPATYPOU, UHTEPHET-
pecypcaMH.
3 Tema 2.2 | [loaroToBka K Pabota c nekimoHHbIM YcrHblii onpoc,
TECTUPOBAHUIO MaTepuaJIoM, OCHOBHOU U TECTUPOBaHUE
JIOTTOJTHUTEIbHON
JUTEPATYPOU, UHTEPHET-
pecypcaMH.
4 WnnuBuny- | KontponbeHas padota | PaboTa ¢ IeKIMOHHBIM Y CTHBIN ONPOC 110
aJbHOE MaTepHaJoM, OCHOBHOM 1 KOHTPOJILHOHM paboTe
3a/1laHue JOTIOJTHUTEIBHOU
JUTEPATYPOU, NHTEPHET-
pecypcaMu.

WuauBuayanbHOE JOMaIIHee 3aJaHue (KOHTpoJIbHas paboTa):

Brinaercs crygeHTam Ha nepBoM JabopaTOpHOM 3aHsATHU. KaknoMy CTyZEeHTy BbLAAeTCs
METOJMYECKOE MOCOOWe IO BBIMOJHEHUIO JOMAIIHEer0 3a/JlaHus, B KOTOPOM YKa3bIBAETCS
WHIUBUIyATbHBIA HOMEP 3a/laHus. MeToaudecKkoe mocoOre MpeCcTaBIeHO B AJICKTPOHHOM (HA
00pa3oBaTebHOM MOPTAJe NUCIUIUIINHBI) U B IEYaTHOM BUJIE.

3axanue.

1.1. BeiOpats w3 Tabmuiel 1 snexTpoaBurarens. [IpousBecTu pacmm@poBKY THIla
AJNIEKTPOJIBUraTelsl U €ro HOMHUHAJIBHBIX mapaMeTpoB. [IpoBecTu ompeneneHue «Havaia» u
«KOHIIa» (ha3HBIX OOMOTOK DJEKTPOJBUTATENs, HCXOAs W3 3adaHus (Tabmuma  2), 1aTh
ITIOSICHCHUS O nopsmKe HpOBe,Z[eHI/IH OIIbITA.

PaccunTath 1 MOCTPONUTH MEXaHUYECKYIO XapAKTEPUCTUKY JICKTPOIBUTATEIS.



1.2. IMocTpouth Tpaduk 3arpy3ku ¥ OMPEICTUTH PEXKHUM PabOTHI, UCXOIS W3 3aaHUS
(Tabmuma 3).

1.3. Paccuutath (a3zHOoe HaNpsHKCHHE W JaTh MOSCHEHUS TI0 CIOCO0Yy IycKa
AJIEKTPOJIBUTATENS, UCXOS U3 3a1anus (Tadnuna 4).

1.4. BpiOparth TyCKOPETYJHPYIONIYIO W 3aIIUTHYIO ammapaTypy HCXOAsS W3 3aJaHus
(Tabmuua 5) ans nBuratens u3 3agaHus 1. HauepTuTh 31eKTpUUECKYIO0 CXeMY U J1aTh MOSICHEHUS
M0 NMPUHIMITY €€ pabOTHI.

1.5. PaccuurtaTh TOKM W JaTh MOSICHEHHS O BO3MOXXHOCTH M3MEHEHUs Kod(duuueHra
mormHocTH (COS@), ucxons w3 3amanus (tadmmma 6). IlocTpouTh BEKTOpHYIO auarpammy B
Mactirtaoe.

1.6. PaccuuTaTh eMKOCTh KOHJACHCATOPOB WJIM MHIYKTUBHOCTH JPOCCEIICH MM BEITUIHHY
AKTUBHOTO COIPOTHUBIICHUS JIJIs 3aITycKa v paboThl 3* pa3HOro 3ekTpoaBUTaTes B oqHo(hasHOM
pexume, UCXos 13 3aaanus (Tabauua 7).

Homep BapuanTa 3aganus «XX» BbIOMpaercsi B Ta0JMIax B COOTBETCTBHU C
NMOPAAKOBBIM HOMEPOM CTYJeHTa Ha 5 Kypce 10 CIIMCKY JIeKaHaTa.

7.2 KoHTpOJIbHBIE BONPOCHI /IS CAMOINIPOBEPKH

o pazaeny 1.
1. TlonsiTHE AIEKTPOIIPUBO/I.
2. CTpyKTypHas cxeMa 3JIeKTPOIIPHBO/IA
3. Kiaccudukanus 31eKTpOnprUBOIOB.
4. OmpeneneHre MEXaHMUYECKON XapakTepUCTUKH pabodeld MaIlIMHBI M DIEKTPUYECKOTrO
JIBUTATEIIS
OO0muii BUI ypaBHEHHS U rpaUKi MEXaHUYECKHX XapaKTePUCTUK padOYnX MaIIuH
Krnaccudukanus MeXaHHIECKUX XapaKTEPUCTUK ATEKTPUICCKUX MaITHH
. Onpenenenre CTaTUUECKON YCTOMYUBOCTH AJIEKTPOIPUBOIA

Kputepun oneHkn:

No o

— OLICHKAa «3a4TE€HO» BBICTABISAETCS CTYAEHTY, €CIIM Ha 5 BONPOCOB JaHbl IPAaBUIbHBIE
OTBETHI;

— OLCHKA «HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY B CIIy4ac IIPABUJIBHOT'O OTBETA HA 4 BOIIpoOcCa.

Tema 1.2 DnexTpoaBUTaTEIH MOCTOSIHHOTO U IEPEMEHHOTO TOKa M 001aCTH UX MPUMEHEHUS.
DneKTpoMexaHUUeCKHe CBOICTBA 3JIEKTPOABUTaTeNei(MeXaHNUeCKUE XapaKTePUCTHKH, MTYCK,
TOPMO>KEHHUE U T.11.)

1. VcrpoiictBo u mnpuHmun paboThl  ABUTaTeNeld MOCTOSHHOro Toka. Hasnauenwue
JIOTIOJIHATENBHBIX TOJNIOCOB Yy JaHHBIX JABHrarencil. HazHauenue sameneil y reHeparopos
MOCTOSTHHOTO TOKa

2. MexaHnuecKue XapakTepUCTUKHU IIIYHTOBOTO ABUraress. JIBUraTenbHbli 1 TOPMO3HbIE

PEKUMBI

MexaHnueckne XapakTEPUCTUKH CEPUECHOTO U KOMITAYHAHOIO JBUTATEIIS.

[TpunuMn paboThl ACHHXPOHHOTO TPeX(PazHOTO IEKTPUUECKOTO ABUTATEINS

5. MexaHnuecKkue XapaKTEPUCTHUKU ACHHXPOHHBIX 3JIEKTPOJBUTATENIC B JBUTATEIbHOM U
TOPMO3HBIX pPEeKUMaX

6. YcTpoiicTBO M MPUHIMIT paOOTHl CHHXPOHHOTO 3JIEKTPUYECKOTO JIBUTATENS U TeHEepaTopa
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7. BnusHHEE 4acTOTHI MHUTAIOMIETO TOKA, YHCJA Map IOJIOCOB, HAMPSOKEHHSI U COTPOTUBIICHUS
poTOpa Ha YacTOTY BpAIICHHUS POTOPA U BUJ MEXaHHUYECKOW XapaKTEPUCTHKH TpeX(a3HOro
ANEKTPUYUECKOTO JABUTATENS IEPEMEHHOTO TOKA
MexaHHYECKUE XapaKTePUCTHKH aCHHXPOHHOTO 3IEKTPOABHUTaTeIst ¢ (ha3HBIM POTOPOM.
9. Yro o3Ha4aeT B MapKe AIEKTPHUECKOTO JBUTATEIIS YETBEPTOH CEpHH KaxIoe IHUPpOBOE U
OykBeHHOE 0003HAYCHUE
10. OnmHoda3Hble aCHMHXpPOHHBIC IBUTATENU. [IpuHIMIT PabOThI, YCTPOWCTBO, XapaKTEPUCTHKA.
Pa6ora 3* pasHOrO ZMekTpoABUTATENS OT OHO(DA3HOH CETH.
Kpurepum ouenku:

o

— OHOCHKa <«3a4TCHO» BBICTABIACTCA CTYACHTY, CCJIM J[JaHbl IIPABUJIBHBIC OTBCTHBI Ha 6
BOIIPOCOB;

— OHCHKa «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY C€CJIM AaHbI IIPAaBUJIbHBIC OTBCTHI JIMIIb Ha 5
BOIIPOCOB.

Tema 1.3 PerynupoBanue yriioBoii CKOPOCTH AJIEKTPOIIPUBO/IA
1. CnocoObl peryiMpoBaHHs CKOPOCTH JIBHTATeliell IMOCTOSHHOTO TOKa (IIYHTOBOTO H
CEPHUECHOTO).
2. BnmsHEE 4acTOTHI MHUTAIOMIETO TOKA, YMCIIA Map MOJIOCOB, HANPSHKEHUS U COMPOTHUBIICHUS
poTOpa Ha YacTOTy BpPAILICHHS POTOpPA W BHJ MEXAaHHMUYECKOW XapaKTEPUCTUKH TpeXx(a3zHOro
AIIEKTPUIECKOTO JIBUTATEIIS TIEPEMEHHOTO TOKa
3. PerynupoBaHue 4acTOTHI BPAIICHUS JBUTATEIIS.

Kputepuu onenku:

— OLICHKAa «3a4TE€HO» BBICTABIIIETCA CTYACHTY, €CJIIM HAa BCE BONPOCHI JAaHBI IPABUIbHBIE
OTBETHI;

— OLCHKA «HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY B IIPOTUBHOM CJIy4dac.

Tema 1.4 HarpeB u oxnaxaeHue 3JI€KTpoIBUraTenei

1. VYpaBHeHue HarpeBa 3J1€KTPOIBUraTeNs

2. Kakoli mapameTp »5JE€KTPHUYECKOrO JBHUraTreis ONpeAessieT MpelesIbHO JIOMyCTHUMYIO

Temneparypy Harpesa. OnpezeneHue NpeaeabHo JOMyCTUMON TeMIIEpaTypbl HarpeBna

3. Kakoil mapameTp »5JEKTPUYECKOrO JBUTATeNs ONpeaeiseT NpeAeibHO JIOMyCTUMYIO

Temreparypy Harpesa. OmpeienieHue NpeebHO JOIyCTUMOM TeMIIepaTypbl HarpeBa
Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CIIM Ha BCE BOIIPOCHI JaHbl IPABHIIBHBIC OTBETHI;

- OLIEHKA «HE 3a4TE€HO» BBICTABIIACTCS CTYJAEHTY B IIPOTUBHOM CIIyYae.

Tema 1.5 Harpy3ounsle pauarpammbl. Pexumbl paboThl  anekTpoasurareneil. Bpibop
YCTaHOBJICHHOW MOIIHOCTH 3JIEKTPONPUBOJA U3 YCIOBUS JONMYCTHMOIO Harpesa npu padboTe B
pa3IMYHBIX PEKUMAX.

1. Ompenenenuie Harpy304HON JUarpamMmbl U ee 001U BUT

2. OmnpezeneHue U ypaBHEHHE MEPEXOHOTO PEXHUMa IEKTPOIIPUBOJIA

3. OmpeneneHre OCHOBHBIX HOMHHAIBHBIX PEKHUMOB paOOTHI JIEKTPOIBUTATEIIS.
Knaccugukarus pexxuMoB paboThI SJIEKTPOIBUTATENS.
MeTo/b1 BEIOOPA IEKTPOABUTATENS ISl TPOIOJDKUTENIBHOTO peXuMa paboThl
OnpezneneHre MOIUTHOCTH JIEKTPOJIBUTATENS IPU KPATKOBPEMEHHOM PEXHUME PaObOTHI.
6. OmnpeneneHre MOITHOCTH JIEKTPOIBUTATEIS TIPU TIOBTOPHO-KPATKOBPEMEHHOM PEKHIME

paboTHI.
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Kpurepun ouenku:
- OLICHKA «3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIM Ha 5 BOIIPOCOB JaHbI ITPABUJIbHBIC OTBCTHI,
- OILIGHKa «HE 3aYTEHO» BBICTABIISECTCA CTYICHTY, €CIHM IMpaBHJIbHBIE OTBETHI JaHbI JHIIb Ha 4
BOIIpOCA.

Tema 1.6 DnexkTponpuBOJ TEXHOJOTHUYECKHX IPOLIECCOB B  CEIBCKOXO3MCTBEHHOM
IPOM3BOJICTBE
DNEKTPONPHUBO CUCTEM BOAOCHAOKEHUS
DJNEKTPONIPUBOJ CUCTEM MHKPOKJIMMATA
ONEKTPONPUBOA MALIMH U YCTAHOBOK JJIsi IPUTOTOBJIEHUS! KOPMOB
DJEeKTPONIPUBOJI MAIITMH U YCTAHOBOK JIJIsl YOOPKH HaBO3a,
DJNEeKTPONPHUBO MAITMH U YCTAHOBOK JIJIS IOCHUS U TIEPBUYHOM 00pabOTKH MOJIOKa
DJNEeKTPONPHUBOJI MAITUH U YCTAHOBOK JIJIS IIOCIICYOOPOYHOM 00paboTKH 3epHa
Kputepun oneHkn:
- OIICHKA «3aUTCHO» BBICTABJISICTCS CTYICHTY, €CIIU Ha 5 BOIPOCOB JIaHbI IPABUIIBHBIC OTBETHI,
- OLICHKAa «HE 3a4YTCHO» BLICTABJIACTCA CTYACHTY, €CJIMU IPABUJIBHBIC OTBCTHI JaHbI JUIINbL Ha 4
BOIIpOCA.

SouhrwnE

Pasnen 2 DuekTpoodopynoBanue
Tema 2.1 OcBeturensHOe 000pyI0BaHUE

1. Knaccuduxarus onTH4ecKoro quarna3oHa CrekTpa Mo JIMHE BOJHBI U BIMSHHIO €€ Ha OObEKT
BO3JICUCTBHUS
Knaccudukarus HCTOUHUKOB ONTUYECKOTO CIIEKTPa MO MPUHIUITY PabOThI
OcHoBHbIE TpeOOBaHUS K 3JIEKTPUUECKOMY oOcBelleHuto. [lopsiiok pacuera 3leKTpUYECKOro
OCBEILEHUS
MeTo/1bl CBETOTEXHUYECKOTO pacuyeTa OCBELIEHUS.
YCTpONCTBO U MIPUHIIUI PAOOTHI IIOMHUHECIIEHTHBIX JIAMIT
VYCeTpoicTBO M MPUHIIUT PAOOTHI TaJIOT€HHBIX JIAMIT
[TpumeHneHue ynpTpauoiIeTOBbIX U HHPPAKPACHBIX U3TyUEHUI
YerpoicTBO npUHIUT pabOTHI SHEProcOEePETraroInuX JIaMIl
YCTpONCTBO U IPUHIIUI PAOOTHI CBETOAMOIHBIX JIAMIT

Kputepun ounenku:
- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM Ha 7 BOIIPOCOB JIaHbI IPABUIIbHBIE OTBETHI;
- OLIGHKAa «HE 3aYTEHO» BBICTABIISIETCA CTYJEHTY, €CIHM MpaBHJIbHBIE OTBETHI JaHbI JHILIb Ha 6
BOIIPOCOB.
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Tema 2.2 DnexTpoHarpeBaTesibHOe 000py/I0BaHHUE.

DnexTpoBogoHarpesareny. Kinaccudukanus, ycTponcTBO, MPUHIIMIT JEHCTBHSL.

Crioco0b! peryaupoBaHusi MOITHOCTH BOJIOHArpeBaTeseH.

TpeboBaHuUs TEXHUKN O€30TTACHOCTH

[Topsinok pacuera EeKTPOJHOTO BOJOHATPEBATEINS

BenuunHa nomycTuMOil IJIOTHOCTH TOKAa Ha AJIEKTPOJAX BOJOHArpeBaTes ¢ INIOCKUMU U

LWIMHPUYECKUMH IEKTPOIaMU

[Tpunumn paboThl MHAYKIIMOHHOTO BOJOHArpeBaTeNs

TemnoBoil pacueT U BBIOOP MOIIHOCTH HArpeBaTEeNIbHBIX YCTAHOBOK

8. TumoBbIe IEKTpOHATPEBATEIbHBIC YCTAHOBKHU B CEITHLCKOX03SIICTBEHHOM TPOU3BOICTBE.
Kpurepun onenkn:

- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYAECHTY, €CIIU Ha 6 BOIIPOCOB J1aHbl IIPABUIIbHBIE OTBETHI,
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- OLIEHKa «HE 3a4TEHO» BBICTABIISICTCS CTYIIEHTY, €CIIM MPAaBWJIbHBIC OTBETHI JaHBI JIMIIb HA S5
BOIIPOCOB.

7.3. KoMIUIEKT OLEHOYHBIX MAaTEPHAJIOB /Jisl MPOBeJAeHUs] MPOMEKYTOYHOW aTTe-
CTAIMHU 10 UTOraM U3y4YeHUs Y4eOHOM TN CHUIIMHBI (MOTYJIA).

BapuaHT TecToBOro 3aganus
1. dns ompeneneHus «Haydana» M «KOHI@» (a3sHbIX 0OMOTOK 3* (a3HOrO 3IEKTPOIBUTATEIS
MOYKHO IPUMEHHTH:

X

2. 2TO ypaBHEHUE MC = M0+ WC.H."'MO)' “

H

3. Kakoe siBneHue moiaoxeHo B OCHOBY pabOThI TpeX(PazHOTO aCHHXPOHHOTO AJIEKTPOABUTATENS:
4. YeMy paBHO CKOJIb)KEHUE CUHXPOHHOTO 3JI€KTPOABUIATES:

5. Ilpu wu3MeHEHMHM HANpPsDKEHUs NUTAIOMIed CceTH KpyTammi wMomeHT 3%  ¢aszHoro
AIIEKTPOJIBUTaTEIS:

6. Ilpu mnepexmouenun 3* ¢asnoro osnektponBurarenss ¢ A Ha Y, KpyTSAMHUA MOMEHT
AIIEKTPOIBUraTEIs

7. Moxet nu 3* a3HbIi 2JIEKTPOABUTATENh pa00TATh OT OJTHO(A3HOM CETH:

8. MOXHO I pEryJaupoBaTh >KECTKOCTh MEXaHUYECKOW XapaKTepUCTUKHU Tpex(azHOro
ACMHXPOHHOT'O 3JIEKTPOJBUTATENS C KOPOTKO3aMKHYTHIM POTOPOM:

9. Kak u3mensiercs K03(pQUIMEHT MOLIHOCTH aCUHXPOHHOT'O 3JIEKTPOABUIATENSl IPU IEPEXoe
OT XOJIOCTOTO X0/1a K HOMUHAJIbHOI HAarpy3Ke Ha Bajy:

10. CuHXpOHHBIN KOMIIEHCATOP — 3TO:

11. [Insa peBepcupOBaHUs IBUTATENSI TOCTOSIHHOTO TOKa HEOOXOAMMO:

12. YpaBHeHuE nepexoqHOro pekrMa JIEKTPONPUBOIA UMEET BUL:

13. Bce HOMMHANbHBIE PEXUMBI PA0OTHI SJIEKTPONPUBO/IA MOIPA3AEIAIOTCS Ha YEThIPE TPYIIIHL.
PaccraBbre 3HaueHust «Sy s Kaxpou rpymsl (S1; S2; Ss; S4; Ss; Se; S7; Se):

14. MarsuTHBIN IIycKaTeIb — 3TO:

15. Kakoe Ha3Hau€HME y MIETOYHO — KOJUIEKTOPHOTO y3JIa B TEHEPATOPE MOCTOSHHOTO TOKA:

16. TH1yKIMOHHBIN PETYIATOP — ITO:

17. C xako# 11e/1b10 B TAJIOTEHHYIO JIaMITy TOOABJIEH TajlOT€HOMI:

18. NanorenHas namna npeodpasyeT EKTPUUECKYIO SHEPTHIO B CBETOBYIO 3a CUET:

19. ®a3Hble OOMOTKHM Ha cTaTope TPex(azHOTo 3JIEKTPOABUTATENS CMEUIECHbI B MPOCTPAHCTBE
JpyT OTHOCHUTENBHO ApYTa Ha:

20. C xako# 1ebI0 «3aHyISII0T» pabodee 000py0BaHUE:

21. JInaneKTpuYEeCKUil HarpeB OCYIECTBIISIETCS:

22. TennoBoi KOPPEKTOP TEIIOBOTO pejie HEOOXOAUM JJIA:

OTBeTHI:

1

a) He u3mensiercs

0) V3meHnsieTcs mponopiroHalIbHO KBAAPATy HAMPSIKCHUS
B) JIuneitHnas GyHKIMSA

r) O6paTHO MPOMOPIOHATHHAS 3aBUCUMOCTD

2

a) Haxomutcs B o0actu oTpuIiaTeIbHBIX 3HAYCHHIA.

0) Haxoautcs B uatepsaie ot 0 mo 0,35.



B) Bcerna pasno 0.
r) 3aBUCUT OT MOMEHTA COIIPOTUBIIEHUS paboueil MallIMHBI

3

a) Audpakuuu

0) AusnexTpudeckoit mpoHUIIAeMOCTH

B) DIEKTPOMAarHUTHON UHIYKIIMU

r) Cyneprno3uiuu nojen

4

a) SIBiseTcs MeXaHU4eCKOH XapaKTepUCTUKON AIIEKTPOABUraTes

0) SBnsercs ypaBHEHHEM MEXaHWYECKOH XapaKTepUCTUKH pabovell MallMHbI IPU TPOTAHUU C
Mmecra

B) SIBisiercss ypaBHEHHEM MEXaHHMYECKOW XapaKTePUCTHUKU pabodeld MaIIMHBI MPH >KECTKON
MEXaHMUYECKOW XapaKTepUCTUKE

r) SIBnsieTcst 0000IEHHBIM ypaBHEHHEM MEXaHHUECKOW XapaKTEPUCTUKH paboUeil MaIIuHBI

5

a) Merox «11pokuraHus»

0) Merton «rpanchopmaium»

B) «I'pado — aHamMTHYECKUID» METON

r) Metona «ctpobockomay

6

a) Bospacraer

0) He usmensiercs

B) YMEHbIIAETCS

r) Ot 3TOrO Mapamerpa Ko3GPUIHEHT MOIITHOCTH HE 3aBUCUT

7

a) MHaykTuBHOCTB, paboTa KOTOPOM CHHXPOHU3UPOBAHA C CETHIO.

6) CuUHXpOHHBIN 3JIEKTPOJBUTATENb, PAOOTAIOMINI BXOJIOCTYI0 U MU3MEHSIOMUN KO3 (UIMEHT
MOIIHOCTH 3JIEKTPUYECKON CETH.

B) CUHXpOHHBIN TeHepaTop, padOoTaoUIMil MapauiebHO C CEThIO M MOKPHIBAIOIINNA MUKOBBIE
Harpy3Ke MOIITHOCTH.

r) Konnencaropnas 6atapesi, paboTtaroias mapauieiabHO C CEThIO.

8

a) [ToMeHsATh MONSAPHOCTH UCTOYHHMKA TOKA.

6) 3mMeHuTh HampaBiieHUE TOKa JTU00 B IKOpe, 1100 B 0OMOTKE BO30YKICHUSI.

B) OTO HEBO3MOXXHO, TaK KakK JBUraTeNd OBIBAIOT TOJBKO IPABOIO WM TOJIBKO JIEBOTO
BpAIICHHUS.

r) PazBepHyTh KOpmyc nBurarens Ha 180 rpaaycos.

9

a) He usmensercs.

0) YBemuuutes B 3 pasa.

B) YBenuuutcs B 1,73 pa3za.

r) YMenpmures B 3 pasa.

10

a) Moxert, eciTi ero MOKIFOYNATE TP TIOMOIIIH BBITTPSIMHATEIISL.

6) He MoeT, Tak Kak ceTb oHO(a3Has.

B) MoOeT, eclii ero poTop MPeABAPUTEIHHO «3aBEIH» (PACKPYTHIIN B Ty WIH UHYIO CTOPOHY).

r) He moxer, Tak Kak MarHuTHOe TMoJe B OAHO(A3HOW CeTH MyJbCcUpyIollee, a He
BpallfaroIleecs, Kak B TpeX(pa3HOM.



11

a) Her, oHa xecTkasi 1 3aBUCUT OT COIIPOTUBIIEHUS pab0Yeil MallIHBbI.

0) a, m3menss Ry, U, f

B) Her, Tak kak oHa 3a7a€TCs1 KOHCTPYKTUBHO.

r) [la, U3MeHsIsl 4UCIIO0 TOTI0COB MAILIUHBI.

12

a) VYcrpoiicTBo, ciykamiee s MpeoOpa3oBaHus OAHO(DA3HOIO MEPEeMEHHOI0 TOoKa B
TpexQazHbIH.

0) YcTpoiicTBO, MO3BOJSIONIEE IUIABHO PEryJIUpPOBAaTh HaIpsDKEHHE B Tpex(asHbIX CeTAX
NEPEMEHHOTO TOKA.

B) Pa3HOBUIHOCTH 3JIEKTPOIBUTATEIIS.

r) YCTpPOHCTBO, ciyXamiee Ui TOBBILCHUS KOA(PQPHUIMEHTa MOITHOCTH aCHHXPOHHBIX
3IEKTPOABUTATEICH.

13

a) MexaHMYeCKUi BBINPSIMUTEITb.

0) Perynsitop BEIXOJTHOTO HANPSIKEHUSI.

B) Ocy1iecTBiseT pacnpeaenecHiue ToKa MeX/Iy CEKIUIMU TKOPHOH OOMOTKH.

r) OCyIIecTBIsET CrIIaKUBAaHUE aMIUTUTY/IbI TOKA.

14

a) COBOKYITHOCTB JJIEMEHTOB YIPABJICHUS M 3aIIUTHI, KOHCTPYKTUBHO OOBEAMHEHHBIX B OJHMH
KOpITyC

0) DJIEeKTpOMarHuTHOE pesie

B) beCKOHTaKTHBIN anmapaTt AUCTAHIIMOHHOTO YIPaBICHUS

r) Anmapar py4Horo ynpaBJieHUs

15

a) Jlis mOACTPOWKH TEIUIOBOTO peiie B 3aBHCHMOCTH OT TEMIEPaTyphl OKPYKAIOMIEH Cpeibl
(3UMa - JIeTO) U Pa3HOCTH TOKOB JIBUTaTessl U HarpeBaTeIbHOTO JIEMEHTa perie

0) Jlnst moCcTpOiKM TETIIOBOTO pefie B 3aBHCUMOCTH OT HAIIPSDKEHUS MMUTAIOIIEH CEeTH.

B) /lig mOACTpOMKM TEMJIOBOTO pelie B 3aBHUCHUMOCTHM OT pojia TOKa (IMOCTOSHHBIA WIN
MIEPEMEHHBI).

r) Takoro ycTpoiicTBa B TEIJIOBOM pelie HeT.

16

a) Homunanensie — S1, Sp, S3

0) Pa3HOBHITHOCTH MMOBTOPHO — KPAaTKOBPEMEHHOTO — S4, S5

B) [lepemexarommiicst — Se

r) PazHoBUIHOCTH nIepeMexatorerocst — Sz, Sg

17
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a) Tneromiero pa3psiia B ra30BOM cpeje.



0) CBeueHne HUTH HaKasa.

B) CBeueHus MoMuHOOpA.

r) CBeueHus rasa.

19

a) [Ipu Bo3aelicTBUM Ha MaTepuall U3ITy4YeHUs B yIbTPa(HOIETOBOI 00JIaCTH CIIEKTpA.

0) IIpu BO3EHCTBIM HA MaTepUal U3Ty4YeHUs B MHPPAKpacHOH 00IacTu CrieKTpa.

B) [Ipu Bo3neiicTBIM HA MaTepUai 3JIEKTPUUECKOTO OISl IEPEMEHHOM BHICOKOW YaCcTOTHI.
r) [Ipu Bo3zaelicTBUM HAa MaTepuall MArHUTHBIM I10JIEM ITIOCTOSHHOMN BEJIMYUHBI.

20

a) Jlnist moy4eHus 5)KeIaeMoro OTTeHKa CIIeKTpa U3ITyUeHHs.

0) [y1g mosrydeHus: pereHepaTuBHOTO IUKJIA.

B) [l 3a)KuraHust JamIibl.

r) Jlns ycrpanenust ctpobockonuueckoro 3ddekra.

21

a) JIns yMeHbIIEHUsI CYETOB 3a JIEKTPUYECTBO, TaK KaK CUETYMK MPHU ITOM JAeT 3aHUKCHHBIE
MOKa3aHMUS.

0) [nia Toro uyToObI cpaboTaiia rIaBKasi BCTaBKa, Ipu podoe (as3bl Ha KOPITYyC.

B) Jl1s1 MOBBIIIEHUS HAIGKHOCTU PAOOTHI, €CIIM MPOU30UIET OOPHIB HEUTPAILHOTO MPOBOJIA, TO
00opyAoBaHKE TPOAOHKUT HOPMATBHO (DYHKITMOHUPOBATb.

r) s ycTpaHeHHS SBJICHUS «IIArOBOTO HAMPSHKSHUSD).

22

a) 4/3m; 0) m/2; B) 1/3m; r) 2/3n

3ATAYA Nel

Kakoli HOMUHANBHBIN TOK MOTpeOsseT TpEX(a3Hblii aCUMHXPOHHBIM ANIEKTPOBUTATENh U3 CETH
MIEPEMEHHOTO TOKa, €CJIH M3BECTHO: KPATHOCTH MMYCKOBOTO TOKa Ki = 5; KO3 GUIMEHT o MPHHSTH
paBHbIM 1,5. HoMuHaNbHBIN TOK TJIaBKOM BCTAaBKH, BBIOPAHHOM ISl 3allMTHI JABUTATENS OT
KOPOTKOTI'O 3aMbIKaHUs, COCTaBIseT 25 A.

3AZTAYA Ne2

VY tpexda3zHoro aCHHXpPOHHOTO MEKTPOoABUTaTeNs (ha3HbIe OOMOTKH COEIMHEHBI IO CXeMe
«A» n Ha HUX nojaHo Hampsbkenue U, = 220 B. Kak u3MeHUTCS MOIITHOCTH JIEKTPOABUTATEIS,
ecnu (ha3Hble OOMOTKH COEAMHUTD IO cxeMe «Y» U MMoAaTh Ha HuX HanpsokeHue U, = 380 B.

SATAYAN3

OnpenenuTb OTHOCUTENIBHYIO MOTPEUIHOCTD Yo MeXaHudeckoro cuerynka CO — 505, eciu
n3BectHO: Cy= 600 06/xkBT1-u; n = 83 ob6oporta, 3a Bpems t = 9,5 munyT. [lokazaHus FTaJIOHHOTO
BaTTMETPa IpU 3TOM cocTaBui Py = 0,865 kBT.

3ATAYA Ne4

Paccunrtarh Kakoil MOUTHOCTBIO TOJKEH 00J1a/1aTh 31EKTPOAHBINA BOJAOHATPEBATENb, YTOOBI
HarpeTh BOAy Maccoif M = 25 kr; 3a Bpems t = 1 gac ot 18 C° go 95C°. TennoemkocTs Boabl ¢ =
4,19 xJIx/(xr-C%), KI1J] BonoHarpesarens IpUHATH paBHBIM 0,97.

3AZTAYA Ne§

CBeTUJIFHUK O00OpY/JOBaH JaMIOW HAKaTMBAHHS W MHUTAETCS OT CETH MEPEMEHHOTO TOKa
HanpsbkeaueM U = 250 B. ComnpotuBnenue nammel R = 800 Owm. PaccumrtaTh MOIITHOCTD,



noTpeOasIeMyI0 CBETHIBHUKOM M3 CETH, €CIH IOCJIEIOBaTeIbHO C JIAaMIIOW BKJIIOYCH
MOJTYTIPOBOJIHUKOBBINA THOJ

SATAYANe6

Kak wu3MeHuTCs MexaHMyecKas MOIIHOCTh TpExGa3HOTO AIIEKTPOABUraTelisd, eCiH
HaIpsKEHUE MUTAIOLIEH CeTH yBEIMYUTh Ha 7% MpU HEU3MEHHOM 4YacTOTE MUTAOIIETO TOKA.
HoMuHanbHbIe 000POTHI POTOPA CYUTATH HEM3MEHHBIMH Ny = 1450 Mun!

CBOJHBIN JHCT OTBETOB HA TECT JJIEKTPONPHUBO/I.

L0 7 0 N
I'pymma .....coevvvvinnnnnes Jara  coiiiiiiiiiiiiiiinnn
Ne Bonpoca Ne 6j10ka Ne oTBeTa Ne Bonpoca Ne 6s10ka Ne oTBeTa
1 5 0 12 17 B
2 4 r 13 16
3 3 B 14 14 a
4 2 B 15 13 a
5 1 0 16 12 0
6 9 r 17 20 0
7 10 B 18 18 0
8 11 B 19 22 r
9 6 a 20 21 B
10 7 0 21 19 B
11 8 0 22 15 a
3AJJAYN
NTOT

Kputepun onenkn:

Tect conepxut 22 Bonpoca u 6 3aaay. [IpaBuiIbHBINA OTBET Ha BONPOC OLIEHUBAETCS B OJMH Oail,
IPaBUJIBHO pelIeHHas 3a/a4ya — 3 Oasia.

PesynpTaTel TECTHMpOBaHMS OLICHMBAIOTCS: «OTIMYHO» - 36..40, «xopomo» - 30...35,
«yJIOBJETBOPUTEIBLHO» - 21...29, 13 40 BO3MOXKHBIX 0aIOB.

8 YueOHo-MeToaMUYeCcKOEe M HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIIIMHBI

8.1. OcHoBHas JMTEpaTypa:

1.  OctpenoB, Bnagumup HuxomaeBud. DIEKTPONPUBOA U 3ANEKTPOOOOPYIOBaHUE
[DnexTpoHHBIH pecype] : yueOnuk u npaktukym ais CIIO / B. H. Octpenos, A. B. Ianumpr. -
OnextpoH.faH. - M. : FOpaiit, 2020. - 239 c. - (IIpodeccronanproe obpa3oBanwue). - 10 3k3.
Buemrnss CCBLIKA! http://www.biblio-online.ru/book/E3AB0735-E791-45EB-89BD-
104547/3BD6CD

2. DJIEeKTPONPHUBOJA M JIEKTPOOOOPYAOBAHNE : METOJI. YKa3aHUS K pacueTHO-Tpaduy. 3a1aHUI0
quist ctya. Hanpasil. 15.03.02 TexHonornueckre MaiiHbl ¥ 00opyioBanue / M-Bo cebCKOTro
x03-Ba Poc. ®denepanmu, Bonoroackas IMXA, Uwxkenep. dak., Kag. snepretnd. cp-B U TEXHHY.
cepsuca ; [cocT.: B. H. Octpenos, A. B. [TanumsiH]. - Booraa ; Monounoe : BTMXA, 2020. -
49 c. - bubnwmorp.: c. 45 10 k3.



http://www.biblio-online.ru/book/E3AB0735-E791-45EB-89BD-1045473BD6CD
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3. MockaJjenko, Baagumup BajieHTHHOBHY.

DneKTpuYecKuil MpuBoJ [ DIEKTPOHHBIHN pecypce] : yuebnuk / B. B. Mockanenko. -
OnekTpoH.aaH. - Mocksa : UHOPA-M, 2021. - 364 c. - (Briciee oOpa3oBanue - bakanaBpuar).
- Bremmnsia ceputka: http://znanium.com/go.php?id=1044427

8.3 Ilepeyenbr HMH(OPMAUMOHHBIX TEXHOJIOTHii, MCIOJIb3yeMbIX NMPH MNPOBeAeHUH
HAYYHO-HCCJIeI0BATEIbCKON PadoThl, BKJIKYAsA NepevyeHb NMPOrPaMMHOI0 odecrneyeHus U
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JIMIeH3HOHHOE MPOrPaMMHoe olecrnevyeHne:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTEYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusitue 8. Kondurypanus, 1C: byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynsrantllnroc

Kaspersky Endpoint Security as 6usneca CTaHaapTHBIN

CB000aHO pacnipocTpaHsieMoe JTHIEH3HOHHOE IPOrpaMMHOe ol0ecreyeHne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTCYECTBCHHOC

Sunexc.bpaysep

NudopmManuoHHbIE CIPABOYHbIE CHCTEMBbI

— Eaunoe okHO f0cTyma K 00pa3oBaTeIbHBIM PECYpPCaM — PEKUM JOCTyIA:
http://window.edu.ru/

— UIIC «Koncynbrantllroc» — pexxum goctyna: http://www.consultant.ru/

— UnTepdaxc - LIeHTp pacKpbITUs KOPIIOpaTUBHON HH(pOpMAaLUH (CEpBEp PacKpBITHS
uHpopMarmm) — pexum jgoctyma: https://www.e-disclosure.ru/

— Nudopmarmonno-npasosoit nopran TAPAHT.RU — pexum nocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAas cripaBoyHas cucrema «Cenpxo3rexHuka» (Web-Bepcus) - pexxum
noctyr: http://gtnexam.ru/

IIpodeccuonanbHbie 0a3bl JaHHBIX

— Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — pexum nocrymna: http://elibrary.ru
— Haykomerpudeckas 60a3za naHHBIX SCOPUS: 06a3a JaHHBIX pedepaToB U IIUTHPOBAHUS —
pexuM pocryma: https://www.scopus.com/customer/profile/display.uri
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— OdurmansHbii calT DeepabHON CITyKObI TOCY1apCTBEHHON CTATUCTUKH — PEXKUM
nocryma: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

— Poccuiickas Akanemus Hayk, OTKpBITBIN JOCTYH K HAyYHBIM >KypHAJIaM — PEKUM
nocryna: http://www.ras.ru (OTKpbITBIN TOCTYII)

— Odunmanbupii calT MUHHCTEPCTBA CENbCKOT0 X03stcTBa Poccuiickoit deneparum —
pexxum poctymna: http://mex.ru/ (OTKpBITBIN TOCTYI)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

- 3JICKTPOHHBIN OnOIMoTeunbIit kKaranor Web MIPBUC — pexxum noctymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexum nocryma: https://e.lanbook.com/,

- OBC Znanium.com — peskuM goctyna: https://new.znanium.com/,

- OBC IOPAUT — pesxum poctymna: https://urait.ru/,

- ObC POLPRED.COM: http://www.polpred.com/,

- JIIEKTPOHHAs OMOIMOTEKA M3/1aTeILCKOTO IeHTpa «AkageMus»: https://www.academia-
moscow.ru/elibrary/ (xomnexiust CI10),

- OBC ®I'bOY BO Bomnoroackas [MXA — pexum nocrtyma: https://molochnoe.ru/ebs/.

9. MarepuajIbHO-TeXHHYECKOe ofOecreyeHne THCHUTLINHBI

VYueOnas ayauropus 4107 JlaGopaTopusi 3JEKTPONPUBOIA H AICKTPOOOOPYIOBAHUS, IS
MIPOBEJICHUS JIA0OPATOPHBIX 3aHATHIA.

OcCHaIIIEHHOCTb:

VYyeOnast Mmebenb: cTonbl — 17, cTynbsa — 35, 1ocka MenoBasl.

OcHoBHOE 000pyIOBaHUE: CTEHJ JIJIsl TOATOTOBKHU AJIEKTPOJBUTATENS K MYCKY; CTCH]I IS
UCIBITAHUS CTIOCO0O0B MycKa 3-X (ha3HBIX aCHHXPOHHBIX AJIEKTPOJIBUTATENEH; CTeH I JIUIsl CHATHUS
MEXaHUYECKUX XapaKTEPUCTHK 3X (ha3HBIX JJICKTPOJBUTaTENeH; CTEHI Uil OMpeeeHUs
3arpy3Ku aCMHXPOHHOTO 3yekTpoasuratens U Cos&#966;; cTeHa ais M3y4yeHUs CHUHXPOHHBIX
MaIlTUH; CTeH]I IJIs1 U3yYEeHHs Pa3IUYHBIX TUIIOB BOJOHATPEBATENICH; CTEH] ITyCKa aCHHXPOHHBIX
nBUrareneil (HepeBepCHUBHBIM U PEBEPCHUBHBIM MArHUTHBIM ITyCKaTeJeM); CTeH[ Ul H3y4eHUs
MallIuH TOCTOSTHHOTO TOKAa;, CTEHJ JJIS HCCJIEIOBAHMS OCBEIICHUS; CTCHJ MJisi HACTPONKH
TEIJIOBBIX peJie M MPOBEPKU MPEIOXPaHUTENEH; CTEH A ISl UCCIAEAOBaHUS MOTYIPOBOJHUKOBBIX
MpUOOPOB; CTEH]T JJIsi MCCIEOBAHUS M HACTPOUKHU CUETUYMKOB DJEKTPUUYECKON SHEPTHH; CTEH]
OalieHHOW BOJOKAYKH; MPHOOPHI, WHCTPYMEHTHI W MpHUcHocoOnaeHus (OTBEPTKH, Apeib,
MasIbHUK, TUIOCKOTYOIIBI, OOKOpE3bl, MMUCTOJIET JIJISl TOPSYETO CKICHBAHUS, JJICKTPOIACCATIIKH,
myneTuMeTp  1udpoBoir  M830B EKF  Master); JgeMOHCTpallMOHHBIE  KOMIUIEKCHI
«IneKTpooOOpyIOBaHUE aBTOMOOMJIEH); IJIaKaThl MO TeMaM JIabopaTOPHO-TIPAKTUYECKUX
3aHSTHIA; OCIIIIIIOrpad); KOMILJIEKT PACXOHBIX MAaTEPHATIOB.

Crnenmann3upoBaHHBIM KOMITBIOTEPHBIN Kitace (aya. 4218).

VYyeOnas aynutopus 4205 ans npoBeAeHUs 3aHATHIA JEKIIMOHHOTO ¥ CEMHUHAPCKOTO THUIIA
(TpaKTUYEeCKHEe 3aHATHS); TPYIIOBBIX U HHAUBUAYATbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTalUH.

OcCHAIIEHHOCTE:

VYuyeOHast Meberb: cTobl — 35, cTynbsa — 75, 1ocka MenoBasi, kadeapa.

OcHoBHOE 000pyI0OBaHKE: dKpaH IJIsl TTpoeKkTopa 1 mIT., mpoeKkTop - 1 MIT., KOMIIBIOTEP B
KOMIUJIEKTE - | 1IT.
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Oo6ecneuenue odpazoBanus A jaun ¢ OB3

Jlia obGecniedyenusi 00pa30BaHUsg MHBAIUIOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3/I0POBbBsSI peaIn3alus AUCIUILIMHBI MOXKET OCYIIECTBISATHCS B aJalTUPOBAHHOM BHJE, UCXOMS
U3 MHJIUBUIYaJbHBIX NCUXO(PU3UYECKUX OCOOEHHOCTEM M MO JIMYHOMY 3asBJICHHIO
00yyYaromerocs, B 4aCTH CO3JaHMsI CIICIIHATIbHBIX YCIOBUH.

B cneuunanbHble YCIOBHS MOTYT BXOJIUTh: MPEAOCTaBICHHE OTAEIbHOM ayAuTOpPHUU,
HEOOXOIMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUUYECKYIO MTOMOIIb, BBIOOP (hOPMBI MPEOCTaBICHUS UHCTPYKIUU IO MOPSAKY MPOBEACHUS
TEKYIIET0 KOHTPOJII M HPOMEKYTOUHOW AaTTeCTallid, WCIOJb30BAaHUE  CIHEIHAIBHBIX
TEXHUUYECKUX CPECTB, IPEIOCTABICHNE NIEpephIBa IS IPUEMa MUY, JIEKaPCTB U 1.

JUist auIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI IPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAIMil C CIOJIb30BAHUEM AJIEKTPOHHON TOYTHI.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIuxcs U3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocTtaBisiroTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX 30POBbS M BOCHPHUSATHS WH(OPMAIIH:

Jia U1 ¢ HapyIISeHUSIMU 3PEHUSL:

- B IeYaTHON (opMe yBEIIMYCHHBIM MIPUPTOM,

- B (hopme 3eKTPOHHOTO TOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

- B Ie4aTtHoM (opme,

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jjig U1 ¢ HapyIeHUsIMA OTIOPHO-BUTATEILHOTO anmnapara:

- B eyatHou dopwme,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0y4aromuxcs.



10 KapTa komnereHuMi AU CUUIJIMHBI

DJIeKTPONPHBOJ M YJI1EKTPo0o0opyaoBanue (HamnpasieHde noarotoBku 15.03.02 TexHOJOrHYECKHE MAIIMHBI K 000PYI0BaHHE)

Llens qucHUIINHEL

CcopmupoBaTh y CTYICHTOB CHCTEMY

3HAaHUH W TPAKTUYECKUX HAaBBIKOB, HEOOXOOMMBIX IUISI PEIICHHs 3a/4ad, CBA3aHHBIX ¢ paboTon
3JICKTPOIPUBOIOB M 3JIEKTPOOOOPYI0BaHHS MAIIMH M YCTAHOBOK

3a1a4un JUCLIUIIHHE

MMPOU3BOJCTBA,

TpeOOBaHUSIM;

- U3yYCHNE TEOPETHIECKNX OCHOB PAaOOTHI ANIEKTPOIPHUBOIOB;
- I3yYCHNE TEOPETHIECKUX OCHOB pabOTHI 3JIEKTPOOOOPYAOBAHIS, IPUMEHIEMOT0O B TEXHOJIOTHUYECKHX MPOLIECCaX CEIbCKOXO3SIHCTBEHHOTO

- UIB3YyYCHUEC KOHCTPYKIHHU U IPUHIIUTIOB pa6OTI)I SHCKTpOOGOpy)IOBaHI/Iﬂ CEbCKOXO03IMCTBEHHBIX MMPpOU3BOACTB,
- UIB3Yy4YCHHUEC U Pa3BUTHC HABLIKOB BI)IGOpa 3HeKTpOO60py,HOBaHI/IH JJI TCXHOJIOTUYECKUX NPONCCCOB, OTBEYAIONX COBPEMECHHBIM

- UIB3YYCHUEC TCXHUYCCKUX CPECACTB aBTOMATU3AIMU MAaIIMH U TEXHOJOTUICCKUX JIMHHUH CEJIbCKOXO03SMCTBEHHOT'O IMpOU3BOACTBA.

B nporiecce 0CBOCHUS TAHHOHN MTUCIUIUIMHBI CTYIACHT (DOPMHUPYET M AEMOHCTPUPYET CIICTYIOIIHE

Komnerennuu IInanupyemsle pe3yabTaThl 00y4eHUs (MHAUKATOPHI TexHnonoruu ®DopMa OLIEHOYHOT O .
. CryneHu ypoBHEH 0CBOCHHSA KOMIIETCHIIUN
Wunexkc | PopmyanpoBka JIOCTIDKEHUS] KOMIETEHITHI) (dbopMupoBaHust cpeacTBa
[1K-10 HUJ-1  nk1o 3HaeT  TEOPETHYECKHE  OCHOBBI IToporoselii (y10BJIE€TBOPUTE/IbLHBII)
CTaHJAApTU3aIlMM, CTaHIApTBl W  TEXHUYECKHE WJ-1 nk-10 3HaeT TeOpeTHYECKUE OCHOBBI

CnocobeH pemats peTrJIaMeHTHI TaMO>KEHHOTO cor03a Ha CTaHAAPTU3ALNH, CTAHAAPTH U TEXHUIECKHUE
THUIIOBBIE 337a4H TEXHOJIOTUYECKHIE MAIIMHBI 1 000pYyAOBaHHUE Jlexuun peryIaMeHThl TAMO>KEHHOTO COI03a Ha
npodeccuonansHoit | UJI-2 k1o KoHTponmpoBate — cooTBeTCTBHE TEXHOJIOTHYECKHIE MAIINHBI 1 000pyAOBaHUE
JESTENIbHOCTH Ha TEXHAYECKOH MOKYMEHTAIMU CTaHAapTaM U apyruMm | JlaGoparopHbie TectupoBaHnue IpoaBuHyTHIH (X0pOLI0)
OCHOBE 3HaHUH HOPMAaTHBHBIM JIOKyMEHTaM, OIIPEAEIATh (HOPMBI paboTsl UA-2  nxao ~ KoHTponmmpoBaTh — cooTBeTCTBHE
OCHOBHBIX 3aKOHOB TIOJTBEPKICHHST COOTBETCTBHSI. YcrTHbI# onpoc TEXHUYECKOW JTOKYMEHTAllMH CTaHAapTaM M APYTUM
MaTeMaTUYECKUX U WUJ-3 k10 Bmageer npuemamu  moarotoBku | CamocrosTtenbHas HOPMaTHBHBIM JIOKyMEHTaM, OMNpeAeNsATh (OPMBI
€CTECTBCHHBIX HAyK C | TEXHUYECKOH JOKYMEHTallMd M0 MEHEKMEHTY pabota MOJTBEPIKICHHUSI COOTBETCTBUS.
IIPUMEHEHUEM KagecTBa  TEXHOJOTMYECKHMX  MPOIECCOB  Ha Bobicokuii (0TJAMYHO)
HH(POPMAIHOHHO- MIPOU3BOJICTBEHHBIX yJacTKax, HaBBIKAMU W JI-3 nk-10 BrageeT npueMamu moroToBKU
KOMMYHHUKAIIMOHHBIX | MOATOTOBKM  JIOKYMEHTOB JUIS  TIPE/ACTaBJICHUS TEXHUYECKOI TOKYMEHTAIUH 10 MEHEKMEHTY
TEXHOJIOTHii; CPEICTB M3MEPEHUH K MOBEPKE M K MOATBEPIKICHHIO Ka4yecTBa TEXHOJIOTHYECKHX ITPOIECCOB HA

COOTBETCTBUA.

IMPOU3BOACTBCHHBIX YUAaCTKaX, HABbIKAMHU
MOATOTOBKU JOKYMCEHTOB JJI IPEACTABJICHUA
CpCACTB I/I3MCp€HHﬁ K ITOBEPKE U K NOATBEPIKACHHUIO
COOTBCTCTBUAI.
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