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Pabouass mnporpamMMa AUCHMIUIMHBI  «ODJEKTPOTEXHOJIOTHMYECKHE  YCTAaHOBKH
pa3paborana:

-B coorBercTBUU ¢ TpedoBanmsimu DPI'OC BO - OakamaBpuaT MO HAMpPaBICHHUIO
noarotoBku «13.03.02 DmekTposHepreTuka M 3JIEKTPOTEXHHUKA», YTBEPKICHHOTO MPUKA30M
Muno6puayku Poccun Ne 144 ot 28.02.2018 .;

- Ha OCHOBaHUH Y4eOHOro Iu1aHa 0akansaBpuara 1o HampaBJICHUIO MOATOTOBKHU «13.03.02

DNEKTPOIHEPTETHKA U DICKTPOTEXHUKAY HATIPABIIEHHOCTD (IPODHIIh) «DIEKTPOCHAOKEHHEH.

CocraButenb K.T.H., fo1l. B.O. 3pipun

PabGouass nporpamma paccMoTpeHa M oxo0peHa Ha 3aceqaHuu  Kadeapsl

SJIEKTPOIHEPTETUKH | AIeKTpoMexaHuku ot 27.01.2022 r., mpoTtokon Ne 08/01.

3aBenyronmii kKageapoit n.1T.H., npod. B.A. llneHcr

PabGouas nporpamma coryiacoBana:
HauansHuk ynpaBineHus: yaeOHo-
METOIMYECKOro 00ecIieueHus K.T.H. WBanosa I1.B.
0o0pa3oBaTeNnbHOTO Ipolecca




1. IEJIM Y1 3AJIAYM TUCTUTLINHBI

Heasamu n3yyeHus JMCHUIJIMHBI «DJEKTPOTEXHOJIOTHYECKHE YCTAHOBKMY SIBIISIOTCS:

® TIOJArOTOBKa BBIMYCKHMKA, BIAJCIONIETO HEOOXOAMMBIMU TEOPETUYECKUMU U MPAKTHUECKUMHU
3HAHUSAMHU T10 AJIEKTPOTEXHOJOTUYECKUM YCTAaHOBKAM U OCOOCHHOCTSIM AJIEKTPOCHAOMKEHUS ITHX
YCTaHOBOK;

e oOyueHHE YMEHHUIO OpPHUEHTHUPOBATHCS B TOTOKE HAYYHOH W TEXHHYECKON HHpOpMAIMu u
NPUMEHSITh B  Oyaylled  HAyYyHO-UCCIENOBATENbCKOM UM MPOEKTHO-NIPOU3BOJICTBEHHOU
JESATEILHOCTH METOABl pacueTa it 3(PQPEKTUBHON SKCIUTyaTaIllMM JJIEKTPOTEXHOJOTHICCKHIX
YCTaHOBOK.

OcHoBHbBIE 32124 AU CHUTIMHBI:

YCBOCHHE U TIOHUMaHUE SIBJICHUM, TPOUCXOISIINX B JIEKTPOTEXHOIOTMUYECKUX YCTAaHOBKAX,
OBJIaJICHUE MPUHIIUIIAMHI U METOJIaMU HayYHBIX (PU3UYECKUX HUCCIIEI0OBAHU,

03HAKOMJICHHE U OBIIJICHHE COBPEMEHHOI Hay4YHOH anmapaTypoi U MeTodaMH HCCIIeI0BaHuUM,
OBJIQJICHHEC KOMIIBIOTCPHBIMU TEXHOJOTHSMH JIJII HCCIACAOBAHHUS ONTHMAIBHBIX PEKHMOB
Pa3IMYHOTO AJIEKTPOTEXHOJIOTUUECKOTO0 000PYI0BAHHS.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICIII/IHJII/IHa ((QHGKTPOTGXHOJIOFI/I‘IGCKI/IG YCTAaHOBKH» OTHOCUTCA K JUCHUIITIMHAM 4acCTH,
dopmupyemoii ydacTHHKaMu o0Opa3oBaTelbHbIX OTHOmeHWH biokal «/ducoumuueael  (MOILYIIH)»
OCHOBHOH Tpo(eCCHOHATFHONW 00pa30oBaTeIbHON MPOTpaMMbl 10 HampaBieHuIo moarotoBku «13.03.02
«DNEKTPOIHEPreTHKA U AIIEKTPOTEXHUKA» TPOoPMIIb «DIEKTPOCHAOKEHUE) U U3ydaeTcs B 6 cemecTpe.

[IpenqmecTBylomMMHA  KypcamMd, Ha KOTOPBIX HEMOCPEACTBEHHO OasupyeTcss AUCIUIUINHA
«DNEKTPOTEXHOJIOTMYECKUE  yYCTAHOBKHM»  sBisAoTcs  «Pusuka»,  «TeopeTnyeckue  OCHOBBI
QJICKTPOTCXHUKW, (<3J'I€KTpI/I‘-I€CKI/Ie MalluHBID).

JucuumimmHa «OJIEKTPOTEXHOJIOTUYECKUE YCTAaHOBKH»  SIBJISIETCSI  OCHOBOIIOJIATAOLIEH /ISt
W3YYEHHUS CIAEAYIOIIMX AUCUUILIINH: «TeXHHKa BBICOKUX HANPSKEHUI», « DEKTPOCHAOKEHUEY.

OCOOEHHOCTBIO TUCIUIUINHBI SBISETCSA TO, YTO OHA JaeT CTyJIeHTaM MH(OpPMAIMIO 10 OCHOBHBIM
BUJaM JJICKTPOTCXHOJOTMYCCKUX YCTAHOBOK.

3. INIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMMN OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT PAMMBI

[Ipouiecc wu3ydeHHUs] AUCHUILUIMHBI «DJIEKTPOTEXHOJOTUYECKUE YCTAHOBKM» HAINpaBIE€H Ha
(hopMHUPOBaHHE CIEAYIOIINX KOMIIETCHITHI:

dDopMupyeMble KOMIETEHIIHH Kon 1 HauMeHOBaHNe HHAMKATOPA
Conep:kanue KOMIeTeHIHH Koa koMneTeHImu JMOCTHKEHHUS KOMIIETEHI[HH
CrocobeH y9acTBOBaTh B IIKC-1 IIKC-1.2 O6ocHOBEIBaeT BEIOOpP IIeIeCO00pa3HOTO
MTPOSKTUPOBAHUHU CHCTEM pelIeHusI.
AJIEKTPONPUBO/IA,
ABTOMATU3UPOBAHHBIX

CHUCTCMBbI YIIPABJICHUA,
CUCTEM 3J'IeKTpOCHa6)KeHI/I$I

CrocobeH y9acTBOBaTh B [IKC-2 [IKC-2.1 [TpuMeHsAeT METOABI M TEXHUYCCKHUE
JKCIUTyaTaIliH CPEJICTBA UCIIBITAHUN M TUArHOCTUKH
AIIEKTPOOOOPYAOBAHNUS ANEKTPOOOOPYIOBAHUS CUCTEM AIIEKTPOCHAOKEHHUS.
CHCTEM DJICKTPOCHAOKCHHMS. [IKC-2.2 JleMOHCTpUPYET 3HAHHS OpraHU3aALHU

TEXHUYECKOTO 0OCTYKHUBAHHUSA U PEMOHTA
ANEKTPOOOOPYIOBAHUS CUCTEM AJIEKTPOCHAOKEHHUSI.
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4. CTPYKTYPA U COJEPKAHUE JNCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

OOmast TPyIO0EMKOCTh JUCHUIUIMHBI «DJIEKTPOTEXHOJOTHYECKAE YCTAHOBKH» COCTaBISICT 3
3aueTHBIX equnni, 108 ak. yacos.

AK. 4achl o

Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
6
AyAUTOpPHBIE 3aHATHS, B TOM YHCJIE: 38 38
Jlexuun 19 19
[Tpaktrueckue 3ansarus (113) 19 19
Jlaboparopusie pabotsl (JIP) - -
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie 34 34
Brinonnenue KkypcoBoi paboThl (IPOEKTa) - -
PacuerHo-rpaduueckas padora (PT'P) 17 17
IToaroroBka K NpaKTUYCCKUM 3aHATUSAM 17 17

[ToaroroBka K 1a00OpPaTOPHBIM 3aHATUSIM - -

IIpomesxkyTounasi arrecranus — qudd. 3ager (/13) / 3auer

(3) / ax3amen (D) e 36 9)

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI - -
aK. yac. 108 108
3a4. e]l. 3 3

4.2. Conep:xaHue TUCUHMILINHBI
Y4eOHBIM IIAaHOM MPETYCMOTPEHBI: JICKITUH, MPAKTUICCKUE 3aHATHS M CAMOCTOSTEIbHAs padoTa.

4.2.1. Pa3zgenn! IMCHUILINHBLI U BUALI 3aHATHI

Buapl 3anaTuid
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Pazmen 1. DnextpooOopymoBaHue 3IEKTPOTEPMUIESCKUX 26 5 8 10
YCTaHOBOK
Paznen 2. YcranoBku yroBoro paspsiia 16 4 4 -
Pa3znen 3. YcraHOBKY 271€KTPUYECKOM CBApKH 18 5 7 -
Paznen 4. DnexTpoobopyaoBaHue dIEKTPODUZHUSCKUX 12 4 8
1 DJIEKTPOXUMUYECKUX YCTAHOBOK
Hroro: 72 19 19 34
JK3aMeH: 36
Bcero yacoB: 108




4.2.2. Conep:kaHue pa3aesioB JUCIHIIMHBI

n/n

HaunmenoBanue
pasjaesia JUCUMIIIMHBI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpyroemkocTs
B aK. 4acax

Pasnen 1

Knaccudukamuss 30eKTPOTEPMUYECKUX YCTAaHOBOK 1O
croco0y mpeoOpa3oBaHUs DIEKTPHUECKOW HHEPIHH B
TEIUIOBYI0. 3aKOHBI TEIIONEPeavn: TETUIOIPOBOTHOCTS,
KOHBEKIMSA, m3ydeHue. Kiaccudurariust aIeKTprUIecKux
me4yeil COMPOTHBIEHUS IO CHOCO0y MpEeBpaICHUS
JJEKTPUYECKOM SHEPrUM B TEIUIOBYK), HA3HAUYECHUIO,
XapakTepy paboThl W CHOCO0Yy 3arpy3kd W BBITPY3KH
maenuid. CxeMbl NOHUTaHUS TeYeld COMPOTUBICHUS.
KommonoBka ux B TepMuueckux Iexax. Kmaccuduxarms
3JIEKTPOLUIAKOBBIX ME€Y€il. Y CTAaHOBKH AUIIJIEKTPUUECKOTO
HarpeBa. Dusuka JUAIEKTPUYECKOTO Harpesa. Toku
cMmeuieHus. IlpuHnunuaneHas cXeMa YCTAHOBKH H
TUDIIEKTpHUecKoro HarpeBa. Kiaccudukanus ycTaHOBOK
JUBJIEKTPUUYECKOTO Harpena.

Pasnen 2

Ousuka ayrosoro paspsiga. Kiaccupukanust QyroBbix
reveil: JAyroBele Tpex(asHble TeYd MPSMOTO JIEHCTBHS
JUIS TUTaBKM CTalld; JYTOBble CTajleIUIaBUJIbHBIE TEYH
(ACII).  Kouctpykuusi,  XapakTtep  3arpy3ku H
TEXHOJIOTHYECKUI MIPOLECC BBITIABKH CTaJIN.
Onextpoodopynosanue [ICII.

Kondurypanuss KOpoTKOH ceTH: 3IIEMEHTBI U CXEMBI
coequHenuii kopotkoir cern. JICIl kxak morpeOutelnb
3NEKTPUIECKON SHEPIHH. Bnusiaue Xapakrepa
notpebnenust  anektposneprun  JICII Ha kauecTBO
JNEeKTPOPHEPIUM  THUTAIOMIEW CeTH M CIOCOOBI
YMEHBIIEHUS 3TOTO BIMSHHMA. THUIBI pyTOTEPMHUYECKUX
neded u ux odbume xapakrepuctuku. Konpurypamus u
cxembl  KopoTkux ceredr  PTII.  Onexkrpuueckue
XapakTEpUCTUKU pylaoTepmuyeckux nedeil. PTII kax
MOTpeOUTENb >IEKTpUUECKod sHepruu. HaszHaueHue wu
KOHCTPYKTHUBHBIE OCOOEHHOCTH JYTOBBIX BaKyyMHBIX
neueir (JIBIT). JIBIT xak moTpeOuTeNb 3JIEKTPUUECKOMH
SHEPIHH. [InazmeHHbIE YCTaHOBKH Harpesa.
Knaccudukanus nina3MeHHBIX YCTaHOBOK. [lina3meHHbIe
YCTAHOBKH KaK TOTPEOUTENN DIIEKTPHYCCKON SHEPTUu.
[Ima3MaTpoHBI KOCBEHHOTO JAEUCTBHA (CTpyHHBIE) H
MIPSIMOTO neicTBud (nnaBUIBHBIE, WIH
Mertammyprudeckue). (CxeMbl  yOpaBiIeHHS  CUCTEMBI
anexkTponurtanus [1J1Y.

Paznen 3

O6opynoBanue Uil AYTOBOH U AJIEKTPOLLIAKOBON CBAPKHU.
HcTtounnkn nHTaHWs cBapodHOW jayru. TpeOGoBaHUS K
CBApOYHBIM MammMHaM ©  anmaparaMm. CBapodHbIe
TpaHcpopMaTopbl. MCTOYHMKM TUTaHUS TOCTOSHHOTO
Toka. CBapouHble BeIIpAMUTENU. Criennanu3upoBaHHbBIE
WCTOYHUKU THUTaHUS. ABTOMATBl IJIsl JYTOBOM CBapKH.
Anmnapartsl JUIsl 3IE€KTPOIIIAKOBON CBApKH.

Pasnen 4

DU3NKO-TEXHUICSCKUE OCHOBBI, TEXHOJIOTHUECKHE
XapaKTePUCTUKH ¥ YJENbHbIE TEXHHUKO-DKOHOMHUECKHUE
MoKaz3areiu AIIEKTPOOOOPYIOBAHNUS
JNIEKTPOMEXAHUYECKUX YCTAHOBOK. VICTOUHUKH MHUTAHUS
3JIEKTPOIPO3UOHHBIX, YIBTPa3ByKOBBIX,
ANIEKTPOXUMHUYECKUX, CBETOJIyYEBBIX YCTaHOBOK.




Ne HanmenoBanue N TpyroemkocTs
Coaeprxanue JJeKIIMOHHBIX 3aHATHH
n/m | pasgena JIMCHHUILNIMHBI B aK. 4acax

OneKTpooOOpyIOBaHUE  JIEKTPOJIU3HBIX  YCTAHOBOK.
OCHOBBI 3JIEKTPOXUMHYECKOH 0OpabOTKH. DIIEKTPOIIH3
MeIH, ATFOMIHHSA, [IUHKA. Konctpyxrms u
ANIEKTPOOOOPYJIOBAHUE  DJICKTPOJIM3EPOB. Y CTAHOBKHU
3JICKTPOHHO-MOHHOHK (a3p030sIbHON) 00paboTkm. OOrmas
XapaKTepucThKa ¥ (U3NIECKHEe OCHOBBHI IpoIlecca.
Pa3HOBUIHOCTH  3JEKTPOa’pO30JbHONM  00pabOTKH U
JJIEMEHTBI €€ O0OpYIOBaHHUS.  DIIEKTPOCTATHUYECKUE
YCTAaHOBKH. IIpOMBIIIJIEHHOE HCIOJIB30BAHUE CBOMCTB

QJICKTPOCTATUYCCKOT'O T10JI4: SJICKTpOCEIapanus,
ANEKTPOPUILTPALIUS, IEKTPOPOPE3, ANESKTPOOCMOC.
HUroro: 19

4.2.3 TIpakTHYecKHe 3aHATHSA

Ne N TpyroeMkocTh
Pasznen TemMaTHKa NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
W3yueHne KOHCTPYKIIUU M PEKUMOB PaOOTHI AIEKTPHUIECKUX 5
1e4el CONPOTHUBIICHUS
1. Paznen 1.
M3ydeHne ycTaHOBOK 3JIEKTPOKOHTAKTHOI'O HarpeBa 2
M3y4yeHne XapakTepUCTHK 3JIEKTPOJHBIX BOJONOAOIPEBATEIEH 4
2 Paszen 2 N3yyenue XxapakTepUCTUK MHAYKIMOHHOW KaHAJIbHOU I1eYn 2
. aen 2.
N3yuenue koHcTpyKkuuu JCII 2
N3yueHne pe:kuMoB pabOThl HCTOYHUKOB JyTOBOM
3 Paznen 3. Y1 e P o 7
AIIEKTPUYECKON CBApKU
Hroro: 17

5. OBPA3OBATEJIBHBIE TEXHOJIOT' TN

B xoz1e oOyueHust mpruMeHsIOTCS:

Jleknmu, KOTOphIE SBISIFOTCS OAHUM M3 BOXHEHIIMX BUAOB YU€OHBIX 3aHSTUI U COCTABISIFOT OCHOBY
TEOPETUYECKOM MOArOTOBKY 00ydaronumxcs.L{enu 1eKnoHHbIX 3aHATHII:

-aTh CHUCTEMATU3UPOBAHHBIE HAyYHbIC 3HAHMS 10 JUCIUIUIMHE, aKIEHTHPOBATh BHUMAaHHUE Ha
HauboJIee CI0KHBIX BOMPOCAX AUCIUTUTAHBL,

-CTUMYIIUPOBATh AKTUBHYIO TIO3HABATEILHYIO JIEATETBHOCTh OOYYaIOIIMXCSA, CIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUSI.

IIpakTnyeckue 3auaTus. Llenm npakTMUeCKUX 3aHATHM:

-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTHIECKUX 33/1a4.

I'maBHBIM cojfiep>kaHHEM 3TOTO BUAA YU€OHBIX 3aHITHH sBIsieTcs paboTa KaKAOro o0ydaromerocs mo
OBJIQ/ICHUIO TIPAKTUIECKIUMU YMEHUSIMH U HaBBIKAMU TIPOPECCHOHATIBHOMN JIeATEIIEHOCTH.

Koncyabranum (Tekylas KOHCYIbTaIHs, HAKaHyHE SK3aMeHa) SIBISIETCS OJHOM 13 (hOpM PYKOBOJICTBA
y4eOHOM paboTol 00ydJaromuxcs W OKa3aHWs WM IOMOIIM B CAMOCTOSITETbHOM HM3yYeHHH Marepuaja
JMCITUTIINHEI, B TUKBUIAINHA UMEIOIINXCS TPOOETOB B 3HAHUSIX, 33/I0JDKEHHOCTEH TI0 TEKYIIUM 3aHSTHSIM, B
MOJITOTOBKE MUCHhMEHHBIX Pa0OT (ITPOEKTOB).

Tekymue KOHCYNIBTAlIMU MPOBOISTCS TMpENoaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpymme,
Hay4YHBIM PYKOBOJMTEJIEM U HOCST KaK WHAWBHUIyaJIbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi padoTa 00y4yarolIUXCsl HampaBlieHa Ha YriyOJieHHe W 3aKperuieHHe 3HaHWM,
MOJYYEHHBIX HA JIEKUUSAX U JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHUBHOTO
MPUOOPETEHUST HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHSATHSIM H
MIPOMEXKYTOYHOMY KOHTPOJTIO.



6. OHEHOYHBIE CPEJACTBA JIsd TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMW,

MPOMEXYTOYHOM ATTECTAIIMU 11O UTOI'AM OCBOEHUS JTUCIATLIIMHBI

6.1. Ouenounvie cpedcmea 011 CAMOCHOAMENbHOU padOmMbl U MEKyUe20 KOHMPOJs

ycnegaemocmu
Pa3nes 1. DinexkTpoodopyaoBaHue 2JIEKTPOTEPMHYECKHUX YCTAHOBOK
1. Knaccuduxanus 351eKTpoTeXHOJOTMUECKUX YCTaHOBOK.
2. O0mume cBeeHUs 00 yCTaHOBKaX HarpeBa COMPOTUBICHUEM.
3. IlpuHiun nefcTBUs 3JIEKTPUUYECKUX MeYel CONPOTUBIICHUS
4. IlpyHuMn JeiCTBUS 3JEKTPOLUIAKOBBIX YCTAHOBOK
5. Kakum 06pa3zom peryaupyrorcs napaMeTpsl ieueill COnpOTUBIICHUS.
Paznen 2. YceranoBKH AYyroBoro paspsjaa
1. OGmue cBeieHust O TyTrOBbIX NIEKTPUUECKUX Ieyax.
2. O0mue cBeneHus O TIa3MEHHBIX TEXHOJIOTHYECKUX MPOoIeccax.
3. Ilpuniun paGoTel 1a3MaTpoHa NPsIMOrO M KOCBEHHOI'O IEHCTBHS.
4. OcHOBHBIE CBOMCTBA JyroBOro paspsjaa.
5. Hapucyiite pynknuonansnyto cxemy JCII.
Pa3nes 3. YcTaHOBKH 3/1eKTPHYECKOIl CBApKH
1. Ykaxxute criocoObl HCIOIb30BAHUS IEKTPUUECKOMN TyrH
2. IlepeuncriuTe BUBI DIICKTPUYECKON CBAPKHU.
3. PexxuMBbl ropeHus 3J1eKTPUYECKON yTH.
4. VIcTOYHUKY NTUTAaHUS CBAPOYHOM 1yTu
5. TpeboBanusi, npeabsBiIsieMble K MCTOUHUKAM IMUTaHHUsI CBAPOYHBIX YCTAHOBOK.

Pa3nen 4. DaekTpoodopyaoBaHue 3J1eKTPOPU3NIECKHX H JIEKTPOXUMUYECKHX YCTAHOBOK

1. OGmue cBeneHust 00 AMEKTPOXUMUYECKUX YCTAHOBKAX.
2. O0mue cBeneHus 00 AMEKTPOYU3NIECKIX YCTAHOBKAX.
3. UTo Takoe «3NeKTpoIn3»?

4. . ®du3nueckue OCHOBBI IPUHIIMIA IEUCTBUS B YCTAaHOBKAaX 3JIEKTPOHHO-MOHHOM (29P0O30JIbHOMN )

00paboTKH.
5. CriocoObl MpUMEHEHHUS J1a3€pHOr0 000pYI0BaHUS B IPOMBIILIEHHOCTH

6.2. Ouenounvie cpedcmea 0151 RPOGeOeHUs NPOMEHCYMOUHOU ammecmayuu (IK3ameHa)

6.2.1. Ilpumepnvtit nepeuensv sonpocos/3adanuil Kk Ix3ameny (no oucyuniune):

Yto Takoe 3MEKTPOTEXHOJIOTUUECKNE YCTAHOBKU ?
[lepeunTcnute TUIBI ANEKTPOTEXHOIOTUYECKUX YCTAHOBOK.
OnummMre KOHCTPYKIUIO U THUIIBI JIEKTPUUECKUX TeUel COTPOTUBIIECHUS?
Onummure KOHCTPYKIUIO AJIEKTPOIITIAKOBBIX YCTAHOBOK?
[TpuHIMI neiCTBUS HarpeBa CONPOTUBICHUEM KUAKUX cpen?
B kakux cepax nesTebHOCTH NPUMEHSIOTCS TYTOBBIX AJIEKTPUUYECKUX Mevax?
Knaccugukanus 371eKTpo1yroBbIX yCTaHOBOK?
KoHcTpykius TyroBbeIx cTanenIaBUIbHbIX IT€Yed IPsIMOro 1eCTBUA?
OCHOBHBIE NIEPUO/IBI INIABKH CTAJIM B TyTOBBIX CTAJIEIUIABUIIBHBIX Iedax?
OO6mme cBeIeHH O MIIa3MEHHBIX TEXHOJIOTUYECKHUX Tporieccax?
. Kak 3aBucut temneparypa nia3smMeHHON CTPyH OT IOJBOAUMOMN MOIIHOCTH?
. IIpunuun pa®oTsl IIa3MaTpoOHA MPSIMOTO U KOCBEHHOTO J1eHCTBUSA?
. B ueM 0coGeHHOCTh reHepaTropa HU3KOTEMIIEpaTypHOH M1a3Mbl?
UTto Ha3BIBaeTCS KOPOTKOU CETHIO B CUCTEMAX JIEKTPOCHAOKEHHSI TYTOBBIX TEUEH.
15. Kakue OCOOCHHOCTH  BBIJEISAIOT — IPOLECCHl  a’pO30JIBbHOM  TEXHOJNOTHMH U3
EKTPOTEXHOJIOTUYECKUX IIPOLIECCOB?
16. Yo siBnsiercs ryOMHOM MPOHUKHOBEHUS?
17. Jlns yero mpenHa3HaYeHbI MHIYKIIMOHHBIC THrebHbIe ieun (MTIT)?
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18. VkaxuTe OCHOBHBIE XapaKTEPUCTUKU BBICOKOYACTOTHBIX MHIYKIIMOHHBIX IJIa3MOTPOHOB.

19. TpebGoBanust Kk MaTepuaiy, NPUMEHIEMOMY Ui M3TOTOBJICHUS KOHCTPYKIMH IJIa3MEHHBIX
YCTaHOBOK?

20.

21.

22.

23.

24.
Harpyske?

25. Yto Takoe BHEIIHSS XapaKTEPUCTHKA MCTOYHMKA NMUTAHUS TYrOBOW CBapKU? YKaXuTe Ha HEl
XapaKTepHbIE TOUKU

26. Uro coOoi TmpeaCTaBis€T OJIEKTPOHHBIA IYYOK, KaK €ro TOMy4aroT? KakK HCIHONB3YIOT
AJIEKTPOHHBIN MyYOK JUI HarpeBa METaJIIOB?

[IpuBenure BubI AyrOBOM JIEKTPOCBAPKH?

Uewm omnpenensiercss pexuM ropeHus CBapOUHON TyTru?

OnuimTe KOHCTPYKLMIO CBaPOYHOTO UHBEPTOPA.

Ilepeuncrure criocoObl peryJIMpoBaHus CBAPOUHOM TYTH.

ITo xakoii Qopmyse onpenesnsercss HarpsHKEHHE BO BTOPUYHOM OOMOTKE TpaHcdopmaTtopa HpH

27. YT0 TaKoe 3IEKTPOIIN3, KaKKe IMPOIIECCHI POTEKAOT MPH AIEKTPOIH3e?
28. KakoBbI 0COOCHHOCTH 3JIEKTPOXUMUYECKUX ITPOLIECCOB Pa3MEPHON 00pabOTKH MaTepraioB?

29. Kakme  TpaJuIMOHHBIE  TEXHOJOTHYECKHE  IPOLECCHl ~ MOTYT  OBITh  BBIIOJHEHBI
ANEKTPOXUMUYECKIMHU METOIaMu 00paboTKu?
30. Kakue »IeKTpOTEXHOJIOTHYECKHE IMPOLECCHl  COCTaBISIOT — TPYIITy — 3JIEKTPOHHO-MOHHBIX

(adp030IIbHBIX ) TIPOIIECCOB?

6.2.2. [IlpuMepHbIe TeCTOBBIE 32/IaHUS K IK3aMeHY

Bapuant Ne 1

Ne
w/n Bomnpoc Bapuants! otBeTa
1 2 3
Kakoit Bua HarpeBa  mnpumeHsoT B | 1. 3a cueT BbIACTICHHMS TEIUIOTHI B
ANEKTPOIeYax CONPOTUBICHUS MIPOBOJSILEM MaTepualie Npu MPOTEKaHUU
1 10 HEMY 2JIEKTPUUYECKOTO TOKA.
' 2. UHIyKIIMOHHBIN HArpeB.
3. JlyroBoii Harpes.
4. NoHHO-11y4eBOW Harpes.
Kaxoii makcumanbHON MomHocTd MoryT | 1. Heckonbkux kBT.
2 JOCTUTaTh 3JIEKTPOIedn corpoTusieHus | 2. Heckonbko necsaTkoB KBT.
' (BC)? 3. Heckombko coteH kBT.
4, He menniie ognoro MBT.
Hcxonuble  nmaHHble g pacyera | 1. MouiHocTs Ha da3zy.
3 HarpeBaTeNbHBIX JJIEMEHTOB SBISIIOTCS | 2. Pa3HOe HaIpsHKEHHUE.
' (YKakuTe HePaBUIbHBIA OTBET): 3. KoneuHnas temrnepatypa u3aenus.
4.Marepuan HarpeBaTeJIbHbIX 2JIEMEHTOB.
[Tepememenue  HekoToporo  oOwveMa | 1. KOHBEKIHEH;
BO3/yXa, IPUBOJIIEE K IEPEHOCY TeIIa, | 2. TeIIONPOBOIHOCTHIO;
4. Ha3bIBAIOT ... 3. paAMalMOHHBIM U3TTyYCHUEM;
4. cBOOOTHBIM JIBUKEHHE TETIJIOHOCUTEIS.
CKOJNBKO 3IeKTpooB MoxeT ObiTh B | 1. Toiabko oauH.
OIIIT npm onHOBpeMeHHO mneperuias- | 2. Toapko aBa.
S. JISIEMBIX CIIUTKax B onHoM | 3. Tonpko Tpu.
KpUCTaJTH3aTOpe? 4. OnuH, Uy 1Ba, WIA TPH.




/i Bomnpoc BapuanTe! oTBeTa
1 2 3
B kakom pgumanazone o6wéma ctpost | 1.01 0,5 T 10 150 T.
6 JIyTOBBIE CTAJICTUIABUIIbHBIC €YU ? 2.0T1 10 T 10 300 T.
' 3. 01 100 T 10 400 T.
4.0t 20 T 10 500 T.
Xapaktep Harpy3ku JICII - ... 1. Pe3konepeMeHHBIN XapaKTep Harpy3KHu.
7 2. HenzMeHHBIH.
' 3. IlnaBHO-TIEpEMEHHBI.
4. DKCIIOHEHTUHAIbHBIN.
UYro xapaktepusyer kodhduuuent | 1. IlpogomkurensHocTh  pabOTHl MOJ
ucnonbs3oBanus ku JICIT? TOKOM.
2. Crenenn HCIIOJIb30BAHUS
YCTAQaHOBJICHHOM  MOIIHOCTA  TEYHOTO
8. Tpancopmaropa.
3. [IpoAOmKUTENBHOCTh MEKIIJIABOYHBIX U
BHYTPUIUIABOYHBIX IIPOCTOEB.
4. Jlns oTBETa HEJOCTATOYHO JTAHHBIX.
Ot d4ero 3aBucHT YyAenbHBIM pacxof | 1. TodbKo OT €MKOCTH Meuwu.
3JEKTpO3HEepruu Ha 1 T metamia? 2. TonbKO OT MOUTHOCTH IEYH.
9, 3. Tonbko OT BHJA TEXHOJIOTHYECKOTO
npoiecca.
4. Ot Bcex MNPUYMH, NEPEUUCICHHBIX B
nyHkrax 1,2,3.
B kakom pexume moryt paborats PTII | 1. Pexxum MakcumManibHON MOILTHOCTH.
neyun? 2. Pexxum cpeiHel MOIIIHOCTH.
10. 3. PexxuM MOHMKEHHON MOIIIHOCTH.
4. Bo Bcex pexuMax, MNEPEeYUCICHHBIX B
nyHkrax 1,2,3.
MoxHO 1nm wucnonb3oBaTh ycTaHoBkH | 1. Her.
3JEeKTPOHHO-TyYyeBOro  HarpeBa  jaud | 2. Ja.
11. | mnaBku metania? 3. Teopernuecku na, a MPaKTHUYECKU HET.
4. JIns oTBeTa HEAOCTATOYHO JAaHHBIX.
Bce wmerompr mazepHoit  00pabGoTku | 1.  BO3MOXHOCTBIO  BapbUpOBaHUS B
XapaKTEePU3YIOTCS CIIEYIONIUMH | TMHPOKHUX npezaenax MJIOTHOCTBIO
0COOCHHOCTSIMU (YKa)XuTe | MOITHOCTU U3ITyUSHHUS.
HETIPaBUIILHBIN OTBET) 2. BBICOKOI1 JTOKaJIbBHOCTBIO BO3/ICHCTBHS U
12, MaJoi 30HOM TEPMUYECKOTO BIUSHHUSL.
3. Maneimu gedopManusiMu AeTajIed WIn
MPAKTUYECKH UX OTCYTCTBHEM.
4. BBICOKOW CKOpPOCTBIO IPOLIECCOB H
BO3MO>KHOCTBIO €€ PETYITUPOBAHMS
Uro ucnonb3yercst B KadecTBe paboueii | 1. IHepTHBIE ra3nl
CHJIBI B AJIEKTpOoruapaBInyeckux | 2. Bozmyx
13. | ycranoBkax? 3. Texunueckas Boa

4. MeTauisl.




Bomnpoc

BapuanTe! oTBeTa

2

3

14.

Kakue meramibl MojiydyaroT ¢ MOMOILBIO
3JIEKTPOIn3a?

1. Menn

2. AmoMuHui

3. Xemezo

4. ®eppocCIuiaBbl.

15.

Kakue mporecchl MOKHO OCYIIECTBIISITH
c TTOMOIIIBIO AJIEKTPOHHO-UOHHOU
(a2p03071bHOM) TEXHOJOTUH?  YKaXKUTE
HETPaBUIBHBIA OTBET.

1. DnexTpora3zo0uncTKy

2. HaHeceHne MOpPOIIKOBBIX MOKPBITHI B
AIIEKTPUYECKOM I10JI€

3. DiekTpocenapaiuio

4. CBapKy METaJlJIOB.

16.

DNeKTpOHArpeB 3arpy3Ku IEKTPUYECKON
Iyrou Ha3bIBACTCS

1. nyroBoii Harpes

2. IJIa3MEHHBII HarpeB

3. HarpeB TOKaMH CBEPXBBICOKOW YacCTOTHI
4. HarpeB CONMPOTHBIICHUEM

17.

CBapka TmIaBlIeHUEM —
CBapUBAEMbIX KPOMOK. ..

3TO Harpes

1. WU npucagoyHoro warepuaia g0
OILJIABJICHHSI.

2. J10 mIacCTUYHOTO COCTOSHUS.

3. Jlo TIUIACTHMYHOTO  COCTOSHHSI U
MOCJIETYIOIIETO CABINBAHUS

4. B atmocdepe 3alUTHBIX Ta30B.

18.

B OJICKTPOUIIAKOBBIX II€YaX B CPABHCHUHN
C AYIrOBbIMH CTAJICIINIABUJIbHBIMU IICYAMUA
MCTAJUI ITOJTy4acTCH. . .

1. Bonee rps3HBIM.

2. bonee uncTHIM.

3. Menee MIOTHBIM.

4. Tpebyemon YUCTOTHI

19.

IIpu wucnonb3oBaHUM Oojee BBICOKOU
4acTOThl ~ MHAYKIIMOHHOTO  Harpe,a:

1. HmKke I‘J'IY6I/IH8. IIPOHUKHOBCHUS TOKa B
Marcpurajl, BbBINIC MOINHOCTH HAaArpeBa,
2. BBIIIIE FJIY6I/IHE[ IIPOHUKHOBCHUS TOKa B
Marcpurajl, BbBIINIC MOIIHOCTH HAaArpeBa,
3. HIXKe I‘J'IY6I/IH8. IIPOHUKHOBCHUS TOKa B
Marcepuajl, HMHXKXC MOIIHOCTHL Harpesa,
4. BrIIe FJIY6I/IHE[ IIPOHUKHOBCHUS TOKa B
MaTcpHrall, HU>KEC MOIIHOCTb HAarpeBa.

20.

KakumMu cBoiicTBaMu HOJDKEH 00Ja1aTh
WCTOYHUK MTUTAHUS CBAPOYHOM Tyru?

1. ObGecrieunBaTh MJIABHOE PETYINPOBAHHE
TOKa.

2. OOecrneunBaTh CTAOMIM3AIHIO TOKA B
[IHPOKOM JTHATIa30HE.

3. O0ecrieunBaTh CTa0OMIIN3AINIO
HaIPSDKEHUS B IMPOKOM JTHAIIa30HE.
4.  HampsokeHue — XOJIOCTOTO
HMCTOYHHKA JIOJKHO OBITh
HATPSDKEHUS JJ1 BO30YXACHUS TyTH.

Xo1a
HIDKE
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Bapuanm 2

Ne
/i Bomnpoc Bapuants! otBeTa
1 2 3
VYkaxure OCHOBHOM Tmapamerp mnedeit | 1. MomHoCTh
OILIII. 2. 'abaputsl
1. 3. Macca BBIIUIaBIIsIEMOTO CIIUTKA
4. Koa¢dunmeHt MourHoCcTy.
Bo ckombko pa3 B cimoe TommuHOM A | 1.2
(rmybuna NPOHUKHOBEHUS) | 2. e =2,71
5 ymeHbmarorcess ammmtyasl H mw J mo | 3.4
CPaBHCHHIO C WX 3HadeHWsMH Ha | 4. 3,
MOBEPXHOCTH Tea.
DneKTponuTaHue UHAYKIUOHHBIX | 1. Or CHeIHalbHBIX MEYHBIX
KaHAJIbHBIX TIEYEH OCYIIECTBIISIIOT: TpaHCOPMATOPOB C  PEryIUPOBAHUEM
BTOPUYHOTO HAIPSKEHUSI.
3. 2. OT TUPUCTOPHBIX BBIIPSIMUTEIEH.
3. O MIOJIYTIPOBOIHUKOBBIX
HEYIPABJISICMBIX BBITTPSIMUTEIICH.
4. OT MallIMHHBIX T€HEPATOPOB
[Muranue 3akanounoro | 1. Ot Bpamaroumuxcsi npeoOpazoBaresneit
ANEKTPOOOOPYIOBAHUSI OCYILIECTBISETCS | YaCTOTHI
4 (YKakuTe HenpaBUIbHBINA OTBET) 2. OT TUPUCTOPHBIX UHBEPTOPOB.
3. OT TpaH3UCTOPHBIX UHBEPTOPOB.
4. OT BBIIPSMUTENEH.
Ha xakux yacrorax paboraroT ycraHoBku | 1. 1-150 MI'g
BBICOKOYACTOTHOTO  JMIJIEKTPUUECKOTO | 2, 1—150 kI
5. | Harpesa? 3.1-150 I'y
4.300-2125 MTI'w.
[IpuunHa HecuHycouganbHOCTH TOKOB U | 1. KonebaTenbHBIM XapakTepoM Harpy3Ku
Hanpspkennit B JICIT? 2. Henuneitnocteio BAX nmyru.
6 3. Hanmnuuem HECUMMETpUH 1O (azam.
' 4 TlosBieHueM Ha IIMHAX TE€YHOH
MOJICTAHIINH OTKJIOHEHHUS HATIPSIKEHUS.
Kakumu cBoiictBamu nomxkeH obOmagath | 1. OOecrneunBaTh MIABHOE PETYIUPOBAHHE
WMCTOYHUK MTUTAHUS CBAPOYHOH JTyTH? TOKa.
2. ObGecrieunBaTh CTAOMIM3AIMIO TOKAa B
HIMPOKOM JIMana3oHe.
v 3. O0ecnieunBaTh CTaOMIIN3AINIO
HaIPSDKEHUS B IIUPOKOM JTHAIIa30HE.
4.  HampsokeHwe ~— XONOCTOTO — XoJa
HUCTOYHUKA JTOJKHO OBIThH HUKE
HATPSDKEHUS JJ11 BO30YXACHUS TyTH.
8 HarpeBarenu  u3  Hemeraumueckux | 1. 1o 1000 °C;

MarepuanoB (kapObopyHma, rpadura u

2.0t 1000 °C mo 2000 C;
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Ip.) IPUMEHSIOTCS B 3ekTpoycTtaHoBkax | 3. ot 2000 °C no 3000°C;
¢ paboueii TeMIepaTypou ... 4. cepiie 3000 °C;
DneKTpOoayroBoi HarpeB | 1. YToapHBIMU 31€KTPOAAMHU.
OCYIIECTBISIETCSI B YCTaHOBKaX, B |2. YTOJbHBIMU HIK TpadUTHPOBAHHBIMU
KOTOPBIX 3JIeKTpUYecKas SHEPrus | AEKTPOJAMU u IIOBEPXHOCTHIO
9 MpeBpalaercs B TEIUIOTY C IOMOIMIBIO | PAacIlIaBIsieMOro MeTaa.
' IYroBOro  paspsnga, mnpoucxoasmero | 3. ['paduTupoBaHHBIMU AIIEKTPOAAMHU.
MEXIY... 4.  TloBepxHOCTAMH  pacIUIaBISIEMOTO
MeTaJlia.
B ANEKTpOoIIeYax compotuBiieHus | 1. 3a cYeT BbIACNEHUS TEIUIOTH B
MIPUMEHSIIOT HArpeB. .. MPOBOASAIIEM MaTepualie Mpu MPOTEKaHUH
10 HEMY 3JIEKTPUUECKOI0 TOKa.
10. 2. UHayKIMOHHBIH.
3. MoHHO-J1y4eBOM Harpes.
4. IIna3MeHHBbIN HarpeB.
C xakoil menpto 3apsin konaeHcaropa | 1. J{ns yBenuuenust KITJT
BBITIOJTHSIOT CTAOUIIBHBIM TOKOM? 2. 1511 yMEHbILIEHUS COSQ
11. 3. Jlns yMeHbIIEHUS] BPEMEHHU 3apsifa.
4. Jlna  ycTpaHeHMs  NEPEXOIHBIX
IIPOLIECCOB
Yro SIBIIAETCS OCHOBHOU | 1. BennumHa HanpsiHKeHUs.
XapaKTePUCTUKON  paboThl  3JEKTpO- | 2. MOIHOCTh
12. | ¢unasTpoB? 3. CremneHb OYUCTKY T'a30B.
4. Koa¢duireHT MoIHoCTH.
Kaxoe anekTpooOopyaoBanue | 1. 'eHepaTOpbI MOCTOSHHOI'O TOKA
HCIOJIB3YIOT B OJEKTPOJU3HOM | 2. J[noaHBIC BEITPSIMUTEIN
13 IIPOU3BOJICTBE? 3. TUpUCTOpPHBIE BBIIPSIMUTENIN
4. Bce ycTpoicTBa, yKa3aHHbIE B ITYHKTax
1,2,3.
MoxHO nM wucnonb3oBaTh ycTtaHoBku | 1. Her
AJIEKTPOHHO-TTy4eBOrO  HarpeBa s | 2. [a
14. | cBapku? 3. TeopeTnuecku aa, a IPAaKTUYECKH HET
4. JInst oTBETa HEAOCTATOYHO JIAaHHBIX.
Kak 3aBucar ot TtexHonoruyeckoro | 1. He 3aBucsar
00BEKTA ANEKTPUIECKUE XAPAKTEPUCTUKH | 2. CUIBHO 3aBUCST
15. | UICTOYHMKOB MHTaHUSA CBETOJy4eBbIX | 3. Maso 3aBucsT
CTaHKOB? 4. Jlns oTBETa HEIOCTATOYHO JaHHBIX.
MaxkcumanpHas pabodas Temmepatypa | 1 4000 °C.
rpaUTOBBIX HAIPEBATEIICH. .. 2.3500 °C.
16. 3.3000 °C.
4. 2800 °C.
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
CBapuBaeMocTh — 3T0 cnocoOHocTh | 1. CBapHbBIE COeTUHEHHUS.
MaTepuasoB npu cBapke | 2. CBapHble COCAMHEHHUS], UIEHTUYHBIE 10
00pa30BbIBATE. .. CTPYKTYp€ OCHOBHOMY METAJLIy.
17. 3. CaapHble COCOUHEHUS C TBEPJbIM
pacTBOPOM B 30HE CIUIABJICHUS.
4. CapHble COCIMHEHHUS] C XPYINKOU U
TBEPIOM CTPYKTYpOU
JUia  HarpeBa  OMAJIEKTPUKOB  Ha | 1) IIJIA3MOTPOHBI;
cBepxBbICOKMX dactoTax (cBeime 100 | 2) MarHeTpOHBI;
18. | MI'n) npumeHstoTCs: 3) MAarHUTOCTPUKLIMOHHBIE
npeoOpazoBareny;
4) namMnoBble reHEPaTOPHI.
Xapaxkrep Harpy3ku JICII - ... 1. Pe3konepeMeHHbIN XapaKkTep Harpy3Ku.
19 2. HeuzmeHHbIH
3. IlnaBHO-TIEpEMEHHBII
4. DKCIIOHEHTIHAILHBIN.
Jlnsa yero mnpeaHa3zHaueHbl BakyyMHble | 1. JI7is BBIMIIAaBKHM YyryHa
JyTOBBIE TIeUn? 2. Jlna TOpou3BOJACTBA  CIMTKOB U
(bacoHHBIX OTIIUBOK u3
20. BBICOKOPEAKIIMOHHBIX METAJIIOB.
3. Jlns mpou3BO/ICTBA IIBETHBIX METAJLIOB.
4. Jlnsa mpous3BOACTBAa (PeppOMArHUTHBIX
CTaJICH.
Bapuanm 3
Ne
w/n Bomnpoc Bapunants! oTBeTa
1 2 3
VY nenpHas TEIIOEMKOCTh ¢ onpeaensercs | 1. 1 kr
KOJIMYECTBOM TEIUIOTHI, KoTopoe | 2. 1 1.
1. HEeoOXoIuMO AN HarpeBaHus 3.1T.
Bemectna Ha 1 K. 4.1 m3.
Ykaxure OCHOBHYIO obmacte | 1. [Ipon3BoACTBO UyTyHA.
IIPUMEHEHUS AJIEKTPOILIAKOBBIX TIeuel | 2. ITpounsBoacTBo CIIUTKOB u3
2 (DLLIT). BBICOKOKAQYECTBEHHBIX CTaJICH.
' 3. ITpon3BOACTBO LIBETHBIX METAJIJIOB.
4.  IlpousBoacTtBo  (QeppOMarHUTHBIX
CILJIAaBOB
VY CcTaHOBKH, B TEXHOJIOTMYECKOM o0beme | 1. sHepreTuuecKumus;
KOTOpBIX, OCYILECTBIISIETCS | 2. 3JEKTPOTEPMUUECKUMU;
3. JJIEKTPOHATPEB  JETaIH  (3arOTOBKH) | 3. AJEKTPOTEILIOPU3NICCKUMHU;
Ha3bIBAIOT ... 4. HarpeBaTeIbHBIMHU.
JUig 27€KTPOTEPMHUUECKHUX YCTAHOBOK C | 1. MeTalmmdeckue;
paboueii Temmeparypoir mo 1000 °C | 2. HEeMeTaIITMYECKHUE;
4. IIPUMEHSIIOT ... HarpPEBATENH. 3. MEeTaINTNYeCKUe U HEMETaNTNIeCKue;
4. BHENIIHHUI MUPOHATPEB.
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
B kakux cucremax PTII mpoucxonst | 1. [leunoii Tpanchopmarop.
HauOOJIBIIINE YHEPTETUUECKHUE TIOTEPHU? 2. KopoTkast ceTb.
5 3. DIIEKTPOIBI.
' 4. B KoHIEHCATOpHBIX OJIOKax  JIs
€MKOCTHOM KOMIIEHCALIHUH.
I[Ipy  mporekanuu 1o  3aroToBke | 1. cuie Toka ¥ BpeMeHU MPOTEKaHUS TOKa;
JNEKTPUYECKOTO TOKA B € BBIACNSETCS | 2. KBagpaTy CHIIBI TOKA, COMPOTHBICHUIO
KOJIMYECTBO TEIUIOTHI | MaTepuaja 3aroTOBKU U BPEMEHU;
6. IIPOIOPLIUOHAIIBHOE ... 3. cuiie TOKa, CONPOTHBICHUIO MaTepHaja
3arOTOBKH U BPEMEHU;
4. KBagpaTy CUJIbl TOKA U COMPOTUBIICHUIO
Marepuaia 3aroTOBKH.
Ecimn CTaOUIN3UPOBATH nyry | 1. MarHUTHBIM TOJIEM;
1a3MOTpOHA, O00kaB €€ ... , TO | 2.3aKpyd4eHHOU cTpyel rasa;
7 TeMIieparypa cTojba AYru BO3pacTeT 0 | 3. AJIEKTPOCTATHUYECKUMHU IKPaHAMU;
20000 K u 6omnee. 4. uaMeTpoM BBIXOJHOTO OTBEPCTHS
MJ1a3MOTPOHA.
Onektpuzanusi  4yacTul]  KOHTakTHbIM | 1. Kornma aBuxyiuecs 4acTHIbI BEIIECTBA
CIOCOOOM — 3TO. .. 3apsKAIOTCSl  MPU  KOHTAaKTUPOBAHUU  C
AIIEKTPOJIOM, HaXOIAIUMCS noj
MOTEHIIUATIOM.
2. Korma onekTtpuzamms — CO3HAeTCs
BHEIIHUM 3JIEKTPOCTATHUYECKUM IIOJIEM, B
KOTOPOM  HAaXOJUTCS B3BECh TBEPJIbIX
8. YacTHI| B rase.
3. Korma onekrpuzamms — co3maercs
BHEIIHUM 3JIEKTPOCTATHUYECKUM IIOJIEM, B
KOTOPOM OTCYTCTBYET B3BECh TBEP/IbIX
YacTHI] B rase.
4. Korga nBYOKYIIMECS YaCTUIIBI BEHIECTBA
3apsUKAIOTCS  MPU  KOHTAaKTUPOBAHUU  C
AIIEKTPOJIOM.
B snexTpouutakoBbix nevax B cpaBHeHudu | 1. bonee rps3HbIM.
9 C IYTOBBIMHU CTaJICTUIABWIIBHBIMH TIedamu | 2. bosee yucTeim.
' MeTaJul MOJy4YaeTcs. . . 3. MeHee MI0THBIM.
4. Tpebyemon YUCTOTHI
Vkaxure npenensHblii  kodddunument | 1. cose < 0,91
MOIIHOCTH, TPU KOTOPOM HEOOXOAMMO | 2. coso < 0,96.
10. | kommekTOBaTH JCIT cucTeMami | 3, cose < 0,98
HMCKYCCTBEHHOW KOMIICHCAITUH. 4. cose < 0,99
Kakne  ¢ynkmuum  BoszmokeHsl  Ha | 1. Tombpko (GhopMHUpOBaHHE 3JIEKTPOHHOTO
ANEKTPOHHO-TY4YEBYIO MYLIKY? IIy4Ka
11. 2. Tonbko [OBEACHUE BIECKTPOHHOTO

my4yKa J0 MOBEPXHOCTU 00padaThIBAEMOro
W3ICTIHS
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Bomnpoc

BapuanTe! oTBeTa

3

3. Tonbko pacmpeneseHue MOIIHOCTH I10
MOBEPXHOCTU 00pabaThIBAEMOIr0 H3JEIHS
110 33/1aHHOMY 3aKOHY

4. Bce (yHKIMHU, yKa3aHHbIE B ITYHKTax
1,2,3.

12.

C kakoll  Uenbl0  YCTaHABIMBAIOT
KOHJICHCAaTOp B TeHEeparope HCTOYHHKA
IINTaHUus JJaMIIbl HAKa4KH.

1. Jlnst ycTpaHEeHHsT BBICOKOYACTOTHBIX
AIIEKTPOMArHUTHBIX ITOMEX

2. s HAaKOIUICHHUS JHEPIUH,
HEOOXOIMMOMN YIS JIaMITbl HAaKa4uKH

3. 1nst punbTpanuy BEICIIMX TAPMOHHMK.

4. Jlna yBenuueHus  KodpduiueHTta
MOITHOCTH.

13.

Kakumu SBISIFOTCS CHIIBI, JICHCTBYIOIIHE
Ha 3aroTOBKY npu MarHuTHO-
UMITyECHOM 00paboTke marepuano?

1. [ToBepxHOCTHBIC

2 O0beMHEIE

3. JIuneinsle

4. JIns oTBETa HEJOCTATOYHO JTAHHBIX.

14.

C kakoW 1eNbI0 HCIONB3YIOT APOCCETH
HACBIIEHHS B BBITIPSIMUTEIILHOM
arperare c HEYMPABJISIEMBIMH
dJIEMEHTaMHU?

1. Jnst peryaIupoBaHus HANPSKEHUS

2. Jlng 3amuThl D3JIEMEHTOB OT TOKa
KOPOTKOT'O 3aMbIKaHHS

3. It puabTpayy BBICITUX TAPMOHUK.

4. Jlost YMEHBIICHUS MyJIbCalHi
BBINIPSIMIIEHHOTO HANPSKEHUS.

15.

CII0CO00OM
3apsin

MOXET
qaCTun B

Kaxum
OCYIIECTBISATHCS
ANEKTPOPUIBTPaAX?

I. Tonpko mnyTem  oOcaxAeHUs Ha
MOBEPXHOCTh YaCTHUI[BI MOHOB U3 00BbeMa
rasa, OKpy»Karouiero 4acTuiy

2. Tonbko mnyTeM »HIEKTPOCTATHUECKOU
WHIYKIIUA, KOTOpas  MPOUCXOJUT B
pe3ynbTaTe pa3feieHus 3apsioB  MpHU
KOHTaKT€  YacCTHUUBI C  BJEKTPOJIOM,
HaxOoAIIMMCS TOJ] HaPsHKEHUEM

3.  Tonpko  myTeM  MEXaHHUYECKOM,
XMMHUYECKOH U TEIUIOBOW AJIEKTPU3ALIHMA.

4. Bcemu cnocobamu, yKa3aHHBIMH B
nyHkrax 1,2,3.

16.

CBapKa JaBJICHUEM  —
CBapMBaCMbIX KPOMOK...

9TO  Harpes

1. o mnjnacTUYHOTO  COCTOSIHUSL U
MOCJIEAYIOIIETO CAABIMBAHUSL.

2. 1 mpucagoyHoOro Marepuaa.

3. W nmpucagoyHOTO MaTtepuana  Jio
OIJIaBJICHHUSL.

4. B atmocdepe 3auuTHBIX Ta30B.

17.

Het
Harpena:

YCTAaHOBOK HHAYKIOUOHHOT'O

1) Hu3KO# (MPOMBIIIIIEHHOW) YaCTOTHI
500m;

2) cpenneit yactoThl 10 10kI11;

3) BbICOKO# YacToThI cBbimie 10k ;
4) MOCTOSTHHOTO TOKA.

18.

Harpes HenpoBosiieit 3arpy3ku TOKaMu

1) uHAYKITMOHHBIM;
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Bomnpoc

BapuanTe! oTBeTa

2

CMCHICHUA WJIM NOJIpHU3alr, a TaKXC
HarpeB IIPOBOAHHMKOB BTOpPOIro poaa,
HMCIOIUX NOHHYIO

IIPOBOAMMOCTDb, HA3bIBACTC !

3) HOHHBIM;

2) TUBIIEKTPUUYECKHM;

4) TepMORJIEKTPUYECKHUM;

KOHCTpYKTUBHBII 371€MEHT 3JIEKTpOIeYn

(371EKTPOTEPMHUUECKON YCTaHOBKH),

OTPaHUYUBAIOIIUN  TPOCTPAHCTBO, B | 3. HAarpeBaTeNbHBIN Kabeab
19. | koTopom ocyliecTBiseTcs | 4. 3IeKTpoa

ANEKTPOTEPMUYECKUI poLecc

Ha3bIBACTCS

1. xamepa Juist HarpeBa
2. MHJIyKTOP 3JIEKTPOHArpeBaTes

20.

Kakumu cBoiicTBamMu IOJDKEH 001a1aTh
HCTOYHHK MMUTAHUS CBAPOYHON JTyru?

TOKa.

4.  Hampsixenue
UCTOYHUKA

1. ObecnieunBaTh MJIABHOE PETYIUPOBAHUE

2. ObOecneunBaTh CTAOMIM3AIMIO TOKA B
IIMPOKOM JIHAIa30HeE.
3. O0ecnieunBaTh
HAIPSDKEHUS B IIIMPOKOM JIHAIIa30HE.

JIOJDKHO
HaIPSHKEHUS ISl BO30YKJIECHUS JTyTH.

CTA0OMIIN3AIINIO

XOJIOCTOTO
OBITH

X0Ja
HMXKC

6.3. Onncanue nmokasareJsieil U KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, OIIUCAHUE

IIKaJ OH€CHUBaHUA
6.3.1. Kpurepuu onieHOK MPOMEKYTOYHOM aTTecTalluu (IK3aMeH)

Ounenka
. YrayoJaeHHbIH .
IHoporoewiii IIpoaBuHyTHII
«2» YPOBEHb
YPOBEeHb OCBOEHHS YPOBEHb OCBOEHUS
(HeynoBJIETBOPH O0CBOCHUA
TeJbHO) «3» «4» «5»
(Y10BJ1E€TBOPUTEJIHHO) (xopo1uo) (oTJMYHO)

CryneHT He 3HaeT
3HAYUTEILHON YacTu
Marepuaa, JOImycKaeT
CyIIIECTBEHHBIE OINOKH B

CTyneHT MOBEpXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCITUTIINHBI, JOITyCKaeT

CTyneHT XOpoIIo 3HaeT

MaTepua, TpaMOTHO U

110 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyneHT B OJTHOM
00BEMe 3HaEeT MaTepHal,
TPaMOTHO | 10
CYIIIECTBY U3JIaracT ero,
HE J0ITyCKas

HEKOTOPbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
BOTpoc Ha BONPOC
He ymeer nHaxoauts HWuorma HaxoauT YBepeHHO HAXOAUT Be3ommnbo4yHo HaxoguT
peleHus: OOJIBITNHCTBA pelenus, pelIeHus, peuienus,
MPELYCMOTPEHHBIX MPEyCMOTPEHHBIE MPEyCMOTPEHHBIE MPENYCMOTPEHHBIE
MporpaMMoi 00ydeHus porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpamMmoi
3aJaHuN 3aJaHui 3aJaHun 0o0ydeHus 3a1aHul
BonemmHcTBO [IpenycmoTpeHHbIE IIpenycMoTpeHHbIE IIpenycMoTpeHHbIE
MPENYCMOTPEHHBIX porpamMMoi 00ydeHus pOTpaMMOi 00yUeHHUS IpOrpaMMoit 00yueHus

MpOTrpaMMoi 00ydIeHHUs
3aJIJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

3aaHund YCIICIIHO
BBITTOJTHCHBI
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7. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
7.1. PekomeHnayemasi JuTeparypa

7.1.1 OcHoBHas JUTEpaTypa

1. Makapos, A. H. DneKkTpoTeXHOJOTHYECKHE YCTaHOBKH : yueOHoe mocobue / A. H. Makapos, A.
10. CoxonoB. — Bomnorna : Undpa-Unxkenepus, 2021. — 288 c.
https://e.lanbook.com/book/192793

2. bazapoB, A. A. DIIEKTPOTEXHOJOTHUECKUE YCTAHOBKU U CHCTEMBI : yueOHuK / A. A. bazapos, A.
N. Nanwnymkun, B. A. Jaaunymkud. — 2-e uzn. — Camapa : ACU CamI'TY, 2018. — 367 c.
https://e.lanbook.com/book/127639

7.1.2. lonoTHUTEIBHASI TUTEPATypa

1. OcHoBBI amekTpoTexHOIOTUH : yuebd. mocobue nns BY3os / U. H. Boiitiok, A. B. Komnresa. -
CIIb. : CBoe UznatennctBo, 2015. - 114 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=403&task=set_static
_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088944%2F%D0%92%2065%2D10
5307034<.>

2. JIpicakoB A. A. DIEKTPOTEXHOIOTHS: Kype JIEKIHiA: YueOHoe mocooue [DNeKTpoHHBINH pecypc]
:— CraBpomnons, 2013 — 124 c.

http://biblioclub.ru/index.php?page=book_red&id=277459&sr=1

7.1.3 YueOHO-MeTOIMYECKOE ODeceyeHne

1. YyebHO-MeTOAMYECKHE Pa3pabOTKU U MPOBEACHUS MPAKTHUYECKUX 3aHATHH 1O y4eOHOM
JTUCHIHUTUIAHE «DJIEKTPOTEXHOIOTHYECKHE YCTaHOBKMy hitp://ior.spmi.ru/taxonomy/term/104.

2. Y4eOHO-METOIUYECKHE Pa3pabOTKH JJIsl CaMOCTOSATENLHONW pabOThl CTYACHTOB MO y4eOHOM
JTUCHIUTUIAHE «DJIEKTPOTEXHOIOTHYECKHEe yCTaHOBKKM» http://ior.spmi.ru/taxonomy/term/104.

7.2 Ba3bl JAaHHbIX, 3J'leKTp0HHO-6]/I6JII/IOTe‘IHbIe CHUCTEMBI, mul)opMameHo-cnpaBquLIe u
NMOUCKOBBIC CHCTEMBbI

. EBponeiickas nngposas 6ubmmoreka Europeana: http://www.europeana.eu/portal
. Mupogas nudposas 6udnuoreka: http://wdl.org/ru
. Hayunas snextponHas 6ubnuoreka «Scopus» https://www.scopus.com
. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com
. Hayunas snexrponnas 6ubmmoreka «eLIBRARY»: https://elibrary.ru/
. [TouckoBeie cuctemsr Yandex, Rambler, Yahoo u ap.
. DNEeKTPOHHO-0MOIMOTEeYHAs CUCTEMA U3/1aTeNIbCKOTO LIeHTpa «JIaHby.
. OnektponHas ~ Oumbmmoreka  Poccmiickoit  ['ocymapctBenHoit  bubmmorexku  (PI'B):
http://www.rsl.ru/.
9. DirekTpoHHO-6H6IMoTeuHas cuctema «IBC FOPAMTY www.biblio-online.ru.

CONO OIS~ WN B

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJINHBbI
8.1. MaTepuaJIbHO-TEXHUYECKOE OCHAIIIEHHE ayTUTOPHIi:
8.1.1 AyauTopuu 1Jisi IpOBeeHUs JTeKIMOHHBIX 3aHATHI . ClierMaan3upoBaHHbIe ayAUTOPUH,
UCIOJIb3YEMBIE TIPU IPOBEIACHUM 3aHATUI JIEKIIMOHHOIO THIA, NPAKTUYECKUX 3aHATUN, OCHALICHBI

MYJbTUMEAUMHBIMU TPOEKTOPAaMU M KOMIUIEKTOM alapaTypbl, MO3BOJISAIONIEH JIeMOHCTPUPOBATH
TEKCTOBBIC U TpadUIeCKUE MaTePUAIIBI.
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8.1.2 Ayauropum sl IPOBeAeHNsI MPAKTUYECKHX H J1a00PATOPHBIX 3aHATHIA

Jlaboparopun OCHAIIEHBI NEKTPOOOOPYIOBAHUEM, CTEHIAMH M HU3MEPUTEIBHBIMU CPEICTBAMH,
HEO0OXOIMMBIMHU JISI BHITIOJTHEHUS JIa0OPATOPHBIX pabOT MO JUCIHUILINHE.

Meb6ens 1abopaTopHasi:

12 mocago4YHBIX MECT

O6opynoBanue U IPUOOPHI:

Crenpg «CeTtu ¢ M30IMPOBAHHON HEUTpaibio» - 1 mT., cteH] «CeTu ¢ 3a3eMJICHHOW HEUTPaIbIo) -
I wr., cton — 1 wr., ctyn — 19 wr., q0cKa - 2 MIT.; KOMIEHCATOP PEAKTUBHON MOIIHOCTU — | IIT., CTeH]
«dnddepennumanpHoe pene» - 1 mr., crenn «Mcrounuk 3. nutanus aya. 7126-7132» — 1 wr., creHn
«Jluaus snexrpornepenadnmy» — 1 MmT., KOMIUIEKT THIIOBOTO JIabOpaTopHOro obopynoBanusi «Teopus 31
nenei» TOLOD1-C-K - 2 mit., miiakat B pamke — 9 mir.

KoMnbrorepHas TeXHMKA:

bnok cucremusiii RAMEC GALE AL ¢ monutopom BenQ GL2450 (B03MOXHOCTD TOIKITFOUCHHS
K cetn «MHTepHETY), MpuHTep Xerox Phaser 4600DN.

8.2. lomereHus 1JI1 CAMOCTOSITEIbLHOI padoThI:

1. OcHaleHHOCTh MOMEUICHHS Ui CaMOCTOATeIbHOU paboTel: 13 mocamounbix mecT. Ctynm —
25 mT., CTON — 2 WT., CTOJ KOMIOBIOTepHBIA — 13 mT., mkad — 2 mr., JoCKa ayAuTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremusiii 6mok) — 14 mrt. Joctyn k cetu «HTepHeT», B
AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AUIIEH3MOHHOTO IporpamMmHoro obecmedenus: Microsoft Windows 7 Professional,
Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open License 49487710 or 20.12.2011,
Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012.

Kaspersky antivirus 6.0.4.142.

2. OcHaIllEHHOCTh MOMEIIEHHS AJIsi CaMOCTOSITeNbHOM paboThl: 17 mocanouHbix MecT. Jlocka /uis
nuceMa MapkepoM — 1 mr., paboume Mmecta cTyAeHTOB, obopynoBanHble [IK ¢ nmoctymom B cerb
yHUBepcuteTa — 17 mT., MyabTUMEIUIHbI npoekTop — 1 mT., APM npenonaBarens s paboTel ¢
MyJabTHEMERA — | mT. (CHCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), cToi — 18 mT., crym — 18 mT. Joctyn
cetu «VIHTepHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpealy Y HUBEPCUTETA.

[lepeueHb JMIIEH3MOHHOTO MHpOrpaMMHOro obecreueHus:: OnepanuonHas cucrema Microsoft
Windows XP Professional, Onepannonnas cucrema Microsoft Windows 7 Professional Microsoft Open
License 49379550 ot 29.11.2011, Microsoft Office 2007 Standard Microsoft Open License 42620959 ot
20.08.2007.

3. OcHamEeHHOCTh TOMEMICHHS JJIT CAaMOCTOSATEIbHOW paboThl: 16 mocamodHbix mecT. Cton
KOMITBIOTEPHBII Uil CTyIeHTOB (THIl 4) - 3 MIT., CTOJ KOMITBIOTEPHBIN JUIs CTyAeHTOB (T 6) — 2 mT.,
CTOJI KOMIBIOTEPHBIN Ui CTYAEHTOB (TN 7) — 1 mIT., Kpecio mpenojaBaTess (CeTKa, BET YEPHBIN) —
17 mrt., nocka HamoyibHAs MOOMIIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800mMm*1200mm - 1
mr., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mrt., tutakar — 5 wr. Joctym k cetn «MHTepHET», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[Tepeuens auIeH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus: Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product key: 766H1.

Cisco Packet Tracer 7.1 (cBobomuo pacmpoctpansiemoe I10), Quantum GIS (cBoGogHO
pacnpoctpansiemoe I10), Python (cBoGonHo pacmpoctpansemoe [10), R (cBoGoaHO pacmpocTpaHsemoe
I1O), Rstudio (cBoGomHo pacmpoctpansemoe [10), SMath Studio (cBob6omHo pacmpoctpansemoe [10),
GNU Octave (cBobonno pactpoctpansemoe [10), Scilab (cBoboano pacnpocrpansemoe I10).
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8.3. [lomemenust 151 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTyKUBAHUSI 000PY/10BAHUSA:

1. LlenTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIlIEHHOCTh: MEPCOHANBHBIN KOMITbIOTEp — 2 WT. (HocTymn K cetu «MHTepHeT»), MOHUTOp —
4 mrT.,ceTeBOi HAaKOMMUTENb — | IIT.,MCTOYHHUK OecriepeOOMHOTO MUTAaHHS — 2 IIT., TEIEBU30P TIa3MEHHBII
Panasonic — 1 mrr., Touka Wi-Fi — 1 mir., masipHast cTaHIust — 2 WIT., Apeb — 5 mT., nepdopatop — 3 mir.,
Ha0Op MHCTPYMEHTa — 4 WIT., TECTeP KOMIBIOTEPHON ceTH — 3 MmT., OAIJIOH CO CXKaThIM ra3oMm — 1 Imir.,
rnacTta TeruionpoBogHas — 1 wmT., meuiecoc — 1 mT., paguoctanuus — 2 mT., ctol — 4 mr., Tym6a Ha
KoJecukax — | mIT., mojcTaBKa Ha KoJiecMkax — 1 mrT., mkad — 5 mrT., Kpecio — 2 mT., JectHuna Alve —
1 .

[lepeuenp JMIIEH3MOHHOTO HporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenre Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (Jlunensuonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTUBHpYCcHOEe TporpamMmHoe obecreuenne Kaspersky Endpoint  Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. LlenTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcHaIEeHHOCTh: CTOJ — 5 WIT., CTYyA — 2 IIT., Kpecao — 2 mT., mKad — 2 MmT., NIepCOHAIbHbII
KoMiploTep — 2 wT. (nocryn k cetu «MHTepner»), monurop — 2 wmt., M®Y — 1 mr., Ttecrep
KOMITBIOTEPHOM ceTH — | mT., 6aJloH cO CKaThIM ra3oM — | mT., rypynoBept — 1 miT.

[lepeueHp JMIIEH3MOHHOTO HporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

AHTUBHpYcHOEe TporpamMmHoe obecrieuenne Kaspersky Endpoint  Security  ([{oroBop
Ne J1810(223)-12/17 ot 11.12.17)

3. llenTp HOBBIX HH(YOPMAITMOHHBIX TEXHOJIOTUMA U CPEJACTB OO YUCHHUS:

OcHaleHHoCTh: CTOJI — 2 WT., cTyas — 4 mr., kpecno — 1 mT., mkad — 2 mT., NepCOHATbHBIN
kommbioTep — 1 mT. (moctym k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mT., KOJIOHKH
Logitech — 1 mit., TecTep KoMITbIOTEpHO#M ceT — | mT., gpenb — 1 1wT., TenedoH — 1 wT., HabOp PyUHBIX
WHCTPYMEHTOB — | mmT.

[lepeueHb JHIEH3MOHHOTO TMporpammuoro obecneuyenus:Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cormamenune Microsoft Open License
46431107 ot 22.01.2010)

AHTUBHpYcHOEe TporpamMmMmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne 1810(223)-12/17 ot 11.12.17)

8.4. JIunieH3MOHHOE MPOTrPaMMHOE o0ecredeHue:
1. Microsoft Windows 8 Professional.

2. Microsoft Office 2007 Standard.

3. Microsoft Office 2010 Professional Plus.

4. Statistica for Windows.

5. LabView Professional.

6. MathCad Education.
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