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Pabouasi nporpaMMa qucUMILIHHBI «MaTepuaibl AJIEKTPOHHON TEXHUKWY» pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJTOTOBKH
«11.03.04 DnexTpoHHMKA W HAHOIJICKTPOHUKA», YTBEPKIECHHOrO IpHKazoM MwuHOOpHayku Poccun
No 927 ot 19 centsiops 2017 r.;

- HA OCHOBaHMHM Yy4YeOHOro IUlaHa OakajaBpuaTa IO HampapieHu0 mnoarotoBku «11.03.04

DNEeKTPOHUKA U HAHOZJIEKTPOHUKAY, HAPABIEHHOCTH (Mpoduib) «CHIIOBAs SIIEKTPOHUKAY.

CocrtaBureinb 1. T. H., 3aB.Kaenpoit 1.1. PactBopoBa

Pa6Gouasi mporpaMMa paccMOTpeHa H 000peHa Ha 3aceaHuy Kadeapbl NEKTPOHHBIX CUCTEM

ot 31.01.2022 r., npoTtokoi Ne 6.

I.T.H.,
JIO1I.

3aBenyromnuii kageapoit N.N. PacTtBOpoBa

Pa6Gouas mporpamma corsiacoBana:

Havanpnuk ynpaBneHus yueOHo-
METOAUYECKOTO 00ECIICUEHUS K.T.H. HNBanosa I1.B.
o0pa3oBaTenbpHOro Mpoiecca




1. HEJIA U 3AJAYU JTUCHUITJIIMHBbI
Henpro qucuumuinebl «MaTtepuansl 3JEKTPOHHON TEXHUKHUY SBJSETCS U3YYEHHUE OCHOB CTPOCHHUS
MaTepUasoB U (PU3UKU, MPOUCXOIAIINX B HUX SBJICHUH, TEXHOJIIOTUU MaTepUaIoB IEKTPOHHOU U MUKPO-
3JIEKTPOHHOW TEXHUKH, MATEPUAIIOB HAHOAJIEKTPOHUKH.
OcHoBHOM 3a1aueil AucuUIIUHbL «MaTepuansl ANeKTPOHHOU TEXHUKN» sBJseTcs] GOpMUPOBAaHUE
HaBBIKOB AKCIIEPUMEHTAIBHBIX MCCIIEI0BAHUNA CBOMCTB MATEPHUAIOB 3JIEKTPOHHON M MUKPOAJIEKTPOHHOU
TEXHUKH, MATEPUAJIOB HAHOSJIEKTPOHUKH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucunmmna «Matepuanbl 3JIeKTPOHHONW TEXHMKHM» OTHOCHTCSA K 00si3aTenbHOM uyactu bioka 1
«lucuummHel (MOAYJIN)» OCHOBHOHM IpodeccroHaIbHOM 00pa3oBaTeNbHOM IMpOrpaMMbl 110 Hampasiie-
Huto moArotoBky «11.03.04 DnexTpoHMKa U HAHORIEKTPOHHUKA» M U3Y4aeTCs B 3 ceMecTpe.

[TpenmecTByromyMHU KypcaMu, Ha KOTOPBIX HENOCPEICTBEHHO Oazupyercs aucuumiinHa «Mare-
pHUaibl JEKTPOHHON TEXHUKW» ABISIOTCS «Pu3ukay, «Xumusn», «BBeeHue B HallpaBiICHUE».

Jucuummza «Matepuansl 2JEKTPOHHON TEXHUKHU SIBJISIETCSI OCHOBOIIOJIATAIOIIEH I U3y4EHUS
CIEAYIOIINX JUCHMIUIMH: «MHUKpoanekTpoHuKka», «HaHo3nexkTpoHuka», «OCHOBBI NPOEKTUPOBAHUS
JIEKTPOHHON KOMIIOHEHTHO! 6a3bl».

Oco0eHHOCThIO JHUCLUHUIUIMHBI SIBJSETCS O3HAKOMJIEHHE C COBPEMEHHBIMM MaTepHallaMu dJIEeK-
TPOHHOM TEXHUKH, UX CBOMCTBAMM U IPUMEHEHUEM B DJIEKTPOHHON TEXHUKE.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJIbHOM
INPOI'PAMMBbI

[Tpouecc n3ydeHust AUCHUILIMHBI «MaTtepHralibl JIEeKTPOHHON TEXHUKU» HalpaBlieH Ha GOpMUPO-
BAHUE CIEAYIOIMIUX KOMIICTCHIIU!

®opmMupyemMble KOMIIETCHIIUH
Koa 1 HaumMeHOBaHMe HHAUKATOPA
Kon JTOCTHKEHUS] KOMIIEeTEHIIMH
Conep:xaHue KOMIETEHIIUN
KOMIICTeHIIHH
CriocobeH  MCIob30BaTh OIIK-1 OIIK-1.1. 3Haer ¢pyHAaMEHTaTIbHbIE 3aKOHBI TPUPOIBI
MIOJIOXKEHHUS, 3aKOHBI U Me- Y OCHOBHBIE (pU3MUECKHE MaTEMAaTHUECKHUE 3aKOHbI
TOJIbl €CTECTBEHHBIX HayK OIIK-1.3. Bnaneer HaBbIKaMH HCIIOJIb30BaHUS 3HAHUI
U MaTeMaTHKU JJis pelle- GU3MKM ¥ MaTeMaTUKU MPU PEIICHUH MPaKTUYECKUX
HUS 3aJ]a4 HMHKEHEPHOH 3a1a4
NEeATEITbHOCTH
CriocobeH caMoCTOSITENb- OIIK-2 OIIK-2.1. HaxoguT ¥ KpUTHUYECKH aHAIU3UPYET HH-
HO TPOBOAMTH DJKCHEpPHU- dbopMaruio, HeOOXOAUMYIO JJIsi PEHICHHs MTOCTaBIIEH-
MEHTAJIBHBIE  HCCIEN0BA- HOM 3a/1auu.
HUS W WCIOJB30BaTh OC- OIIK-2.2. PaccmatpuBaeT BO3MOKHbIE BapUAHTHI pe-
HOBHBIE ITPUEMBI 00PabOT- LIEHMs 3aJa4yy, OLIEHWBas WX JOCTOMHCTBA U HEMIO-
KM M TpPEICTaBJICHUS IIO- CTaTKH.
JYYEHHBIX JIaHHBIX




4. CTPYKTYPA U COAEP) KAHUE JUCHUITJIUHBI
O01mas TpyA0eMKOCTh JUCIUTIINHBI COCTABISAET 6 3a4eTHBIX enuHuIl, 216 ak. yacos.

AK. 4acsbl 1o
Bua y4eoHoii padoTsl Bcero ak. yacos ceMecTpam
3
AyauTopHasi pa6oTa, B TOM YHCJIe: 68 68
Jlexruu (JI) 34 34
[Tpaktrueckue 3ansatus (113) 34 34
Jlaboparopusie pabots (JIP) - -
CamocrositesbHas padora cryaeHtoB (CPC), B Tom uncie 112 112
IToaroroBka K NpakKTUYECKUM 3aHSATUSIM 112 112
[TonroroBka K 1a00pPaTOPHBIM 3aHATUSAM - -
IIpoMeskyTouHasi aTTecTanus — 5k3ameH (9) 9(36) 9(36)
OO0mas TPy10eMKOCTh THCIIHIITHHBI - -
aK. yac. 216 216
3a4. el. 6 6

4.2. Conep:xaHue TUCHMILINHBI

VY4eOHBIM IJIAHOM IpeaAYyCMOTPCHBI: JICKIIUU, TPAKTUYUCCKHUEC 3aHATHA U CAMOCTOSATCIIbHAS pa60Ta.

4.2.1. Pa3nespl AMCOUIIIMHBI U BUABI 3aHATHI

Bujanl 3anaTuit

-] ) ] § g
g Z 2 :E
g = = - =
HaumeHnoBanue pasie/ion : = g = §§ sz
&
s g =2 2% <<
g = 33 &= 235
[ (=3 < ©
2 = = Z s
2 S =
Beenenue 14 2 - } 12
Paznen 1. MarautHble MaTEpHUAIIBI JJIEKTPOHHOM TEX- -
34 6 8 20
HUKH
Pa3nen 2. IIpoBoiHUKOBBIE MaTepHalIbl 3J1EKTPOHHON 36 3 3 20
TEXHUKU
Pazgen 3. TlonynpoBOgHUKOBBIE MaTEPHAIIBI DJICK- 38 3 10 20
TPOHHOW TEXHUKH
Paznen 4. [IndnekTpuyeckue MaTeprualibl AIEKTPOH- 36 8 8 20
HOW TEXHHUKHU
Paznen 5. Hanomarepuamsr 22 2 - - 20
Hroro:| 180 34 34 - 112
4.2.2. Coaepxanue pa3iesioB JMCHUILIMHBI
HaumenoBanue
Ne . TpyroemkocTs
pasaeJa Conep:xxaHue JIeKIIUOHHBIX 3aHSITHI
n/n B aK. yacax
AUCHHMILINHBI
Knaccudukammst MOT. OcHOBHBIE CBOWMCTBA M 00IITHE
1 | Beenenne Puca Hl 2
CBEJICHUS MAaTE€pUaJIOB
OCHOBHBIE CBOIMCTBA U OOIIHE CBEIEHUS O MAarHUTHBIX
MarsuTHbIE MaTEpHU- o
% CBOMCTBax MarepuainoB. [Ipoiiecchl nmpu HamMarHW4KBa-
2 | aNbl BIEKTPOHHON
HUM U TIepeMarHuuuBaHuM (eppomarHeTukoB. . Hazna- 6

TCXHUKHU

YCHUC U O6HaCTI/I IMPUMCHCHUA MAarHuTHBIX MaTCpuHa-
70B. Marnutomsirkue matepuanbl. HasHauenune u 00-

4




JIaCTU MPUMCHCHUA MArHUTHBIX MATCPUAJIOB. Maruaun-
TOTBEPALIC MATCPHUAJIBI

IIpoBonHuKOBBEIE Ma- | IIpoBogHMKOBBEIE MaTepuanbl. Puznyeckas npupoaa u
3 TEpUAJIbl JIIEKTPOH- OCHOBHBIC CBOWCTBAa METaJUIOB U CIUIaBOB. Pusnye- 8
HOM TEXHUKHU CKMHE SIBJICHUS B IIPOBOJIHUKAX

ITomynpoBonHuKoBBIE MaTepuansl. lIpuponma smek-
HOJIprOBOI[HI/IKOBLIe TPOIIPOBOAHOCTH IIOJYIIPOBOAHUKOB. 3JICKTpO(1)I/ISI/I-

4 MaTepHuallbl JJIeK- YEeCKHE CBOMCTBA IOJIYIPOBOAHUKOB. DOTO3IEKTPH- 8
TPOHHOM TEXHUKU YECKUE U TEPMODJIEKTPUUECKHE CBOMCTBA IOJIYIPO-
BOJTHUKOB
Husnexktpuyeckre matepuaibl. CBOWCTBA AUAIICKTPHU-
Husnexrpuueckue
5 koB. Knaccudukanus IUdIEeKTPUYECKHX MaTepHUasoB.
MaTepHalbl AJIeK- 8

BJ'ICKTpOHpOBOIIHOCTB JUDJICKTPUKOB. Bupr IIOJIApH-

TPOHHOU TEXHUKH .
3auuu. Bugsl qusnexkrpuueckux norepb. [1poOoii.

I/ICTOpI/IH Pa3BUTHA HOHOS3JICKTPOHHKH. COBpeMeHHHe )

6 Hanomarepuanst
HAaHOMAaTEPHUAJIbl U UX UCIOJb30BAHUE

Hroro: 34
4.2.3. llpakTHyecKue 3aHATHSA
Ne . TpynoemkocTh
Paznen TemaTHKa NPaKTHYECKUX 3aHATHI

n/n B aK. yacax

1 Pasnmen 1. MarHuTHbIC MaTEpPHAJIbI B SJICKTPOHHOU TEXHUKE 8

OCHOBHBIC XapaKTEPUCTUKH U TPUMEHECHUE PE3UCTOPOB
2 Pazpen 2.

3J'IeKTpOHpOBOI[HOCTB MOJIYITPOBOAHUKOBBIX MAaTCPUATIOB

OCHOBHEIC XaPAKTCPUCTHKU U MPUMECHCHUC HEJIMHEHHBIX 10-

4
DJEKTPUUYECKNE CBOMCTBA TPOBOJHUKOBBIX MaTepUaJioB 4
2
3 Paznen 3. JIYIIPOBOJJHMKOBBIX PE3UCTOPOB 4

Pacuer QJICKTPHUYCCKUX MAPaMCTPOB MATCPUAIOB IICHYATHBIX
jiaT

Paznen 4. v
DJIeKTpUUYECKHE CBOMCTBA CETHETONIEKTPUKOB

4
DNeKTpUYECKHUEe CBOICTBA TUAIEKTPUKOB 2
2
4

OcCHOBHBIC XAPAKTCPUCTHUKU U TPUMCHCHUC KOHACHCATOPOB

HUroro: 34

4.2.4, JlabopaTopHblie padoThI
JlabopatopHbie pabOThI HE TPETYCMOTPEHBI

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBbie paboTh! (IpOEKThI) HE MPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

B xoz1e 00yueHust mpuMeHsoTCs:

Jleknmu, KOTOpbIE SBISIFOTCS OAHUM M3 BaXHEHIIMX BUAOB YU€OHBIX 3aHSITUI U COCTaBJISIIOT OCHOBY
TEOPETUYECKOM MOATOTOBKU 00YJaIOIINXCSL.

Ilenu AeKIMOHHBIX 3aHATHIA:
-aTh CHCTEMATH3MPOBAHHBIC HAay4YHBIC 3HAHUS IO TUCHUIUIMHE, aKIIEHTUPOBAaTh BHUMaHHE Ha HauOoiee
CJIOJKHBIX BOIIPOCAX JUCLUILINHBI,
-CTUMYJIMPOBATh aKTHBHYIO MO3HABATEIBHYIO JEATEIBHOCTh OO0YYaIOIIMXCS, CIIOCOOCTBOBATh (HOpMUpPOBa-
HUIO UX TBOPYECKOTO MBILUICHHS.

IIpakTuyeckue 3aHATUA. Lleny MpaKTUUECKUX 3aHATHIA:

5



-COBEpPLIEHCTBOBATh YMEHUS U HAaBBIKH PEIIECHHS IPAKTUUECKUX 3a/1a4y.

['maBHBIM cOJiep)KaHUEM 3TOTO BUZA YYEOHBIX 3aHATHH SBISIETCS PabOTa KaXKAOro OOYdYaromerocs mo
OBJIaJICHUIO IIPAKTUYECKUMH YMEHUSMU M HaBbIKAMU IIPO(eCCHOHATIBHON IeSITeIbHOCTH.

Koncyabranuu (Texyias KOHCYJIbTaIMs1, HaKaHyHE SK3aMeHa) SBJISIETCS OAHOU 13 (hOPM PYKOBOACTBA
y4eOHO paboToil 00yJaroMXCcsl U OKa3aHHUs UM ITOMOLIH B CAMOCTOSITEIbHOM M3Y4EHUH MaTepuala JUCLu-
IUIMHBI, B JIMKBUIALMU UMEIOIIMXCS IPOOENIOB B 3HAHUSX, 3a0JDKEHHOCTEN 110 TEKYILUM 3aHATUSM, B [IOArO-
TOBKE MUCbMEHHBIX PadoT (MPOCKTOB).

Texyme KOHCYIbTallMK MPOBOAATCS MPENOAaBaTEeNIeM, BEAYIIUM 3aHIATHs B y4eOHOU TpyIIe U HOCST
KaK MHAMBHyaJIbHbIH, TaK U IPYIIIIOBOM Xapakrep.

CamocrosiTesibHAsi padoTa 00y4aKOIIMXCSl HANIPaBJICHA HA YIiTyOJIeHHe W 3aKperuieHue 3HaHUi, 1Mo-
JY4EHHBIX Ha JIEKLMSAX U APYTUX 3aHATUSX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEILHOIO aKTUBHOI'O IpHodpeTe-
HUS HOBBIX, JIOTIOJIHUTENBHBIX 3HAaHUN, TOJTOTOBKY K IIPEACTOALIMM YY€OHBIM 3aHATUSAM U IIPOMEKYTOYHO-
MY KOHTPOJIIO.

6. OUEHOYHBIE CPEJACTBA JJISA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,

IMPOMEXKYTOYHOM ATTECTAIIMM IO UTOI'AM OCBOEHMS JUCHUITIJIUHBI

6.1. Ouenounvie cpeocmea 011 CcaAMOCMOAMENbHOU pPAdGOMBL U MEKyuiec0 KOHMmMpOa
ycneeaemocmu

Pa3znen 1. MaruuTHbIe MaTepHajbl 3J1eKTPOHHOI TEXHUKH

1. DHepreTuvecKre 30HbI B MaTepHUaiax JIEKTPOHHON TEXHUKH.

2. ®u3nyecKue CBOWCTBA MaTepUAIOB ANEKTPOHHON TEXHUKH.

3. OCHOBHBIC OTITMYHUTEIHHBIC CBOMCTBA MATHUTHBIX MAaTEPHAJIOB.

4. CUIIbHOMarHUTHBIC BEIIECTBA.

5. CmtaboMarHuTHBIC BEIIECTBA.

6. ®eppoMarHUTHBIE CBOMCTBA.

Pazgen 2. [IpoBoagHMKOBbIE MAaTePHAJIbI 3JIEKTPOHHOM TeXHUKH
1. OcHOBHBIE OTJINYHUTENLHBIE CBOMCTBA IMPOBOAHUKOB.

2. DHepreTuyecKas AuarpaMma IIpoBOJHUKOBBIX MaTepHaJIOB.

3. Y ienbHO€E CONPOTUBIIEHUE METAJIIIOB U CIIJIABOB.

4. ITpuMepbl UCTIOTB30BaHUS BEICOKOTIPOBOAMMBIX MPOBOHHUKOB.
5. HpHMepI)I HCIIOJIb30BAHHA HU3KOIIPOBOJAHBIX IPOBOJHUKOB.

Paznen 3. [osiynpoBoIHHKOBBIE MATEPUAJIBI JJIeKTPOHHON TEXHUKH
1. OcHOBHBIE OTIMYUTEIBHBIE CBOMCTBA MOJIYIIPOBOJIHUKOB.

2. DHepreTuyeckas AMarpaMma noyynpoBOIHUKOB.

3. CoOcTBeHHas U MPUMECHAs! POBOAMMOCTD MOJIYITPOBOIHUKOB.

4. IIoaBMKHOCTE HOCUTEJIEH 3apsi/ia B MOTYIPOBOJHUKAX

5. DNEeKTPOIPOBOIHOCTH MOIYIPOBOAHUKOB.

Pazgen 4. lndnekTpuyecKkre MaTepuaibl 3J1eKTPOHHON TEXHUKH

1. OCHOBHBIE OTJINYNTEIBHBIE CBOWCTBA IUAJICKTPUKOB.

2. IloTepu B AMAIEKTPUKAX.

3. Tlongpuszauusi AMIIEKTPUKOB.

4. DneKTponpOBOIHOCTD AUBIEKTPUKOB.

5. OcobGeHHOCTH pacyeTa U OCHOBHBIE XapaKTEPUCTUKU KOH/IEHCATOPOB.

Pa3znes 5. Hanomartepuaibl

1. OcobeHHOCTH TPOSIBICHUS (PU3UUECKUX CBOWCTB HAHOMATEPHUAJIOB

2. CrtpoeHue U OCHOBHBIC CBOMCTBA YTIEPOIHBIX TPYOOK

3. CrpoeHue 1 OCHOBHBIE CBOICTBA TpadeHa

4. OCHOBHBIE METO/IbI IOTYYCHHUS HAHOMATEPHAIOB IS SJIEKTPOHHON TEXHUKU



6.2. Ouenounvie cpedcmea 0151 RPOGEOCHUSL NPOMEHCYMOUHOU ammecmayuu (IK3ameHa)
6.2.1. Ilpumepnulii nepeuens 60nPoCco6/3a0anull K IK3AMEHY

O 00 1 NN B W —

. Kak xknaccuduuupyrorcst 3JeKTpOHHbIE MaTepHUabl?

. Kak 00Opasyrorcs snepreTuyeckie 30Hbl B KPUCTALTHYECKOM Tele?

. Uto Takoe 30Ha MPOBOJIMMOCTH, BaJICHTHAS 30HA U 3ampelieHHas 30Ha?

. Uro Takoe «IpIpka»?

. UTo noHMMaeTcs o CTPYKTYpOH MaTepHalioB AJIEKTPOHHON TEXHUKHU?

. UTo moHuMaeTcs 1oj COCTaBOM MaTEPUAJIOB 3JIEKTPOHHON TEXHUKH?

. Kakum BHEIIHUM BO3JEHCTBHUAM MOTYT MOJBEPraThCs MaTepUaIbl JJIEKTPOHHON TEXHUKU?
. Kak knmaccuduuumpyrorcst npoBOIHUKOBBIE MaTepPHAIIBI?

. KakoBbl OCHOBHBIE XapaKTEpUCTHUKU IPOBOIHUKOBBIX MaTEPHATIOB?

10. B uem 3akiroyaeTcs CyIIHOCTb SBJIEHUS CBEPXIIPOBOAMMOCTH U KaKHE MaTepHasIbl IPUMEH -
I0TCS U1 U3TOTOBJICHUS CBEPX- U KPUOIIPOBOJHUKOB?

11. Kakue craBbl BBICOKOTO COIPOTUBIIEHUS Hanbojee MIMPOKO MPUMEHSIOTCS B 3JIEKTPOTEXHU-
K€ U JJIs KaKuX Lenen?

12

TaJUI0B?

HUH.

13.

. J1ns kakux 1ened “enoJib3yITCs MaTeprallbl Ha OCHOBE OJaropoAHbIX M HEOJAropogHbIX Me-

Kak BnusieT Ha 3JIEKTPONPOBOJIHOCTD MOJIYITPOBOIHUKOB TeMIeparypa?

14. Kak Biuser Ha QJICKTPOIIPOBOAHOCTD IMOJIYIIPOBOAHUKOB 3JICKTPUICCKOC none?

15.

Kak Biuser Ha 3J€KTpOIPOBOJHOCTh MOJYIIPOBOJHUKOB KOHIIEHTpAIUs puMeceii?

16. Yrto Takoe 3¢ ekt Xomna?

17.
18.
19.

Kak BiusieT Ha 3J1€KTPOIPOBOJHOCTD OJYIIPOBOJHUKOB OCBEILLIEHUE?
Kakoe ¢usnueckoe siBieHue JeKUT B 0OCHOBE doToriekTpudeckoro sddexra?
Uro Takoe GpOoTONpOBOIUMOCTD U YEM OHA OIpeeIIsaeTcs?

20. YTo Takoe 31EKTPOIPOBOAHOCTL MaTepuana?

21.

Kakune HeoOX0oauMBbI YCIIOBHSI, YTOOBI B TUAJIEKTPUKE BOSHUK TOK?

22. [IpuBeauTe OCHOBHBIE (POPMYJIBI AJISl YAEIBHOTO 00BEMHOTO U MMOBEPXHOCTHOTO CONPOTHUBIIE-

23.

Yto Takoe AUDJICKTpHUYICCKaA HpOHI/II_[aeMOCTB?

24. Ot kakux (aKkTOpOB 3aBUCUT JIEKTPOIPOBOAHOCTh AUIIEKTPUKOB?

25.

Kakue BU/JIbI HOCUTEJICH 3apsaga JU3JICKTPUKOB Br1 3naere?

26. Kakue BU/IbI 3IEKTPONPOBOTHOCTH TUAIEKTPUKOB Bbl 3HaeTe?

27. Kakum 00pa3oM 3aBUCHUT JIEKTPOIIPOBOIHOCT OT TEMIEPATYphl TUAIEKTpUKa?

28. Kak BeneT cebst 27IeKTPOIPOBOIHOCTD B CIA0BIX M B CHUIBHBIX DJIEKTPUUECKHUX TMOJISIX?
29. Yro Takoe npoOoit ausnekTpuka?

30. Kakue Buabl poOOEB JUAIEKTPUKOB Bbl 3HaeTE?

Yro o3HavaeT MOHATHE «pa3MepHbI 3()(eKT» NMPUMEHUTENBHO K DJIEKTPUUYECKUM MapameTpam
TOHKHX IIJIEHOK?

31. YUTro moHMMAIOT MOJ] «CBEPXIPOBOAUMOCTBIO» MaTepUaIoB?

32. Yrto Takoe BRICOKOTEMITEpAaTypHasi 1 HU3KOTEMIIEpaTypHast CBEPXIPOBOTUMOCTH?

33. Kakue Mozienu oOBSICHAIOT SIBJICHUE CBEPXIIPOBOIUMOCTH?

34. Kakune MaTepualibl MPUHATO OTHOCHTH K AUAIEKTPHKaM?

6.2.2. [IpuMepHbIe TeCTOBBIE 3aaHUS K IK3aMEHY

Bapunant Ne 1

Ne
Bomnpoc BapuanTsl oTBeTa
n/n
MarHuTHbIE MaTepHajbl MOAPA3ACAIOT- | 1. cialble U CUIIbHbIC
9 CsHA ... 2. HEeMarHUTHBIC ¥ TapaMarHATHBIE
3. cnmabble U mapaMarHUTHbIE
4. cunpHBIC ¥ TApaMarHUTHBIC




Bomnpoc BapuanTel oTBeTa
/1
[lupuna sHepreruueckoir 30Hbl 00buHO | 1. 100 3B
3 2.2005B
3.15B
4.55B
[IpoBOIHMKAMU MOTYT OBITb. .. 1. ’xuaKocTH
4 2. TBEpJbIC BEUIECTBA
3. rassl
4. Bce BBIIIETIEPEYUCICHHOE
HanpspkeHHocTh  3nekTpudeckoro mons | 1. Bxm
5 nMeeT GU3NIECKYI0 Pa3MEPHOCTb. .. 2. B/m®
3. B/m?
4. Bce yTBEpK/ICHUS HE BEPHBI
VY aenbHOE CONPOTUBIIEHUE HE 3aBUCUT OT | 1. CONpOTUBIIEHUS
6 napamerpa. .. 2. IJIAHBI
3. ceueHus
4. Bce yTBEpK/ICHUS HE BEPHBI
[IpoBogHMKOBBIE ~MaTepuasibl  BTOpoH | 1. quonoB
7 TPYNNbl MPUMEHSIOTCS B OCHOBHOM IS | 2. KOHACHCATOPOB
U3TOTOBJICHHUS. .. 3. TUPUCTOPOB
4. Bce yTBEepK/ICHUS HE BEPHBI
KpuonpoBonnuku u cepxnpoBogHuku | 1. remneparype ot -10 no 0°C
8 00Ja/1al0T HUYTOXKHO MajbiM yaenbHbIM | 2. — 500 °C
ANIEKTPUUYECKUM conmpoTuBieHreM 1pu | 3. - 50 °C
TeMIeparypax, OJIU3KUX K... 4. K aOCONOTHOMY HYITIO
KommuectBo  cBOGOHBIX  371eKTPoHOB | 1. 6=(q? No 1) /(2 P)
OTpeIessieTCs . . . 2.6=(q?NoA) /(2mvy )
9 3.6=(q?NoA) /(6 m vy )
4.6=(h?noA) /2mvy )
[IpuunHOil  BO3pacTaHust dJEKTpornpo- | 1. yBennMueHHe MOJIBUKHOCTH HOCUTENEH
BOJAHOCTH TOJYIPOBOJAHHMKA C POCTOM | 3apsja.
10 | TeMIepaTypsl ABIAETCA ... 2. yMeHbIIIEHUE MPHHBI 3aMPEIEHHOM 30HbL
3. pexoMOWHAIMs HOCUTEIEH 3apsiaa.
4. yBenuyeHUE KOHUEHTpAIlUu HOCUTENEH
3apsja.
CUMMETpHYHBIN p-N-TIepexo] — 3TO Ta- | 1. ypOBEHb JETUPYIOUIUX MPUMECEH B
KON y KOTOpOTO ... o0enx yacTsax p-N-nepexoja OJUHAKOB
11 2. BonbT-ammnepHas XxapaKTepUCTHKA
HECHMMETpHUYHA
3. HenpaBunbHas reomeTpudeckas popma
4. IlpaBuibHasi reOMeTpHYECKast
[Monspuszanueli Ha3pIBAIOT COCTOSHUE AU- | . MarHMTHOrO MOMEHTa y J00Oro €ro
BJIEKTPHUKA, XAPAKTEPU3YIOIIEECSs Hau- obbema
queM ... 2. My3BIKaJIbLHOTO MOMEHTa y JIF0O0ro ero
12 o0bema
3. KpUTHUYECKOTO MOMEHTa Y JIF0OOr0 ero
obnrema
4. 3JEKTPUUECKOTO0 MOMEHTA Y JII000Tr0 €ro
o0pema
13 CocTosiHUE JUAJIEKTPUKA, XapakTepu3y- | 1. ajekTponusanuen

HOIICCCd HAJIMYUCM JJICKTPUICCKOI0O MO-

2. nosigpuzanuen

8




Ne
Bomnpoc BapuanTel oTBeTa
/1
MEHTa y JIF0OO0T0 ero o0beMa Ha3bIBAETCs | 3. TOMOTCHU3AINECH
4. anTUTNIONSApU3aALEH
CocrosiHue AMAJIEKTpUKA, XapakTepusy- | 1. karonuzanuein
14 | TOUIEEC HANMTHEM SIIEKTPHUECKOTO MO- 2. MOJIAPHOCTHIO
MEHTa y JIF0OO0TO ero o0bemMa Ha3bIBACTCS | 3. U3OJISIIHCH
4. He OJTMH U3 IPUBEJICHHBIX
MarnuTtoTBepAble MaTepualibl UAYT Ha | 1. TpaH3UCTOPOB
15 | M3roTOBIEHHE 2. CONPOTUBIICHU
3. KaTyleKk HHIYKTUBHOCTU
4. MOCTOSIHHBIX MarHUTOB
MarnuTHas TpPOHHUIIAEMOCTh OO0O03Haya- | 1.
ercs ... 2.m
16
3.8
4. a
CunpHOMarHUTHbBIE BEIIECTBA — 3TO ... 1. hbeppomarueruku
17 2. heppuMarHeTUKu
3. o0a BapuaHTa
4. He OJTMH U3 IPUBEJIEHHBIX
MarsuTHas NIpOHULIIAEMOCTb — JTO ... 1. pasHocTh Mexay uHAyKIuedl B u
HaMarHpuuBaromen cuiion H
2. OTHOUIEHUE HaMarHu4yuBaroen cuisl H
18 K MHAyKIMu B
3. oTHOIIEHHE UHAYKIIMK B k HamarHuuu-
Barowen cuiie H
4. cymMa uHAyKIMu B W HaMarauumBaio-
men cuiel H
dynnepeH — 3To 1. BIcokKOCUMMeTpuyHas Moisiekyina Cigo
2. BEIcCOKOcuMMeTprudHas Mojekyia Cao
19 3. BeIcOKocuMMeTpuyHas Mmojekyina Cgo
4. HE OJVH W3 BBHINICTICPEUNCIICHHBIX BapH-
aHTOB
VYrnepoaHsie HAHOTPYOKH — 3TO ... l. mWIMHAPUYECKUE KPUCTAJIbI, COCTOS-
1IMe U3 aTOMOB YIJiepoaa U KpEMHUS
2. IWIMHAPUYECKUE KPUCTAJIbI, COCTOS-
20 1IME U3 aTOMOB YyIJiepoja U repMaHus
3. chepuueckre KpUCTaILIbl, COCTOSILINE U3
OJIHMX JIMIIIb aTOMOB yTJI€po/ia
4. HE OAWH W3 BHIICTICPEUNCIICHHBIX BapH-
aHTOB
Bapuant Ne 2
No
Bompoc BapuanTs! oTBeTa
n/m
OO6nacTh HaykH, B KOTOpPOM H3ydaroTcs | 1. MEIKOTEXHOJOTUel
3aKOHOMEPHOCTH  (DU3UKO-XMMHYECKHX | 2. HAHOTEXHOJIOTHeH
MPOIIECCOB B MPOCTPAHCTBEHHBIX 00Ja- | 3. MUHUTEXHOJIOTHEH
1 CTSIX HAHOMETPOBBIX Pa3MEPOB C IENbIO | 4. HE OJIMH U3 BBILICNIEPEUUCICHHBIX Bapu-
yIpaBieHUsI OTAEIbHBIMH aTOMaMH, MO- | aHTOB
JIEKYJIaMU, MOJIEKYJIIPHBIMM CUCTEMaMH TIpU
COB/IAHUM HOBBIX MOJICKYJT Ha3bIBAeTCH . . ..




i Bomnpoc BapuanTel oTBeTa
Martepuanbsl, CO3AaHHBIE C HUCIOJb30Ba- | |. HAHOMAaTEpHUAJIbI
HUEM HaHOYaCTHUI[ 00Ja/1al0Ie KaKuMu- | 2. MUKpOMAaTepHaibl
2 m100 YHHKAJIBHBIMUA CBOMCTBaMH, 00Yy- | 3. MUJUIMMATEpHAIIBI
CJIOBJICHHBIMU TNPUCYTCTBUEM 3THX 4Ya- | 4. ”THHOBAMOHHBIE MATEPUAIIBI
CTHI] B MaTepHajie
B kadecTBe 35IEKTPOU3OALMOHHBIX Ma- | l. aKTUBHBIE TUAJIEKTPUKH
TEPUAIIOB UCTIONB3YIOT ... 2. IacCUBHBIE JUAJIEKTPUKU
3 3. aKTUBHBIE U IACCUBHBIE
4. He OJIUH U3 BBILIENIEPEYUCICHHBIX BapU-
aHTOB
JIsnekTpuuecKre CBOMCTBA — ATO ... 1. GomnbiIOE CONPOTUBICHHE IPOXOXKIE-
HUIO JIEKTPUYECKOTO TOKA U CIIOCOOHOCTH
MOJIIPU30BATHCS
4 2. criOCOOHOCTH MOJSPU30BATHCA
3. OOJIbIIOE COMPOTHUBIIECHUE MPOXOXKIIE-
HUIO 3JIEKTPUYECKOIO TOKa
4. He OJIUH U3 BBILIENEPEUUCIEHHBIX BapU-
aHTOB
3aBUCUMOCTh MAarHUTHBIX CBOWCTB OT | l. JyMarHUTHasi aHU30TPOIUS
5 BBIJICJICHHOTO HAIpPABJICHUS] B MAarHETUKE | 2. MarHUTHAasl aHU30TPOIUS
Ha3bIBAETCH ... 3. MarHuTHasi MOHOTPOIIUS
4. MarHuTHas MOJUTPONHUS
TexHuyecku 4nucToe *Keyne3o — 37O ... 1. HU3KOyTIIEpOAMCTAs CTANb
6 2. BBICOKOYTJIEPOAMCTAs CTaJIb
3. HUBKOMOJIEKYJISIpHA SICTaNb
4. HaHOCTaAJb
MarsuTHbIE CBOMCTBA JK€JI€3a 3aBUCAT OT | 1. €ro YucToTHI
7 2. ero 4YUCTOTHI U crioco0a 06paboTKH
3. ot ero cioco6a oropaboTKu
4. Bce yTBEpXKICHHUS HE BEPHbI
MarsuTHas OCTOSIHHAA Mo ... 1. 10mx107
3 2. 1x1077
3.40mx107".
4. Bce yTBEpXK/ICHUS HE BEPHBI
3aBUCUMOCTh MArHUTHBIX CBOMCTB OT | |. IyMarHuTHast aHU30TPOIIHS
9 BBIJICJICHHOTO HAIIPaBJICHUSI B MAarHETHUKE 2. MarHWTHas aHU30TPOTIHSI
HA3BIBACTCS . .. 3. MarHuTHasi MOHOTPOIHS
4. MarHMTHas OJIMTPONIUS
[Torepst IUAIEKTPUKA B DIEKTPUYECKOM | |. paclIMpeHHEM JUDIIEKTPUKA
10 | TOIe  CBOMX  BIICKTPOHM3OJISIIMOHHBIX 2. oTepei MdJIeKTpUKa
CBOICTB Ha3bIBAETCA ... 3. IpoboeM MIEKTpHKA
4. snexTpu3aumen qU3JIEKTPUKa
MuHMManbHOE HaNpspKEHHe, MpU KOTO- | 1. 3a0MBHBIM HanpsHKeHUEM
1p | POM mponcxomuT npoOoi AMAIEKTPHKA, | 2. IPeaeTbHBIM HapsKEHUEM
Ha3bIBAETCH ... 3. IpoOMBHBIM HaNpsHKEHUEM
4. MMHUMAaJIbHBIM HANPS)KEHUEM
[IpobuBHOE HAPSKEHUE — ITO ... 1. MUHUMaNbHOE HaNpsHKEHHWE, IPU KOTO-
POM MPOUCXOIUT MPOOOI TUINEKTPUKA
13 2. MUHUMAaJIbHOE HaNpsPKEHUE, NMPU KOTO-

POM MIPOUCXOTUT Pa3phIB TUAIEKTPUKA
3. MakcUMaJbHOE HaIpsHKEHHE, IPU KOTO-

10
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Ne
Bomnpoc BapuanTel oTBeTa
/i
POM MIPOUCXOTUT MPOOOI TUINEKTPUKA
4. MakCcHUMaJIbHOE HAIpshKEHHE, MPH KOTO-
POM MPOUCXOJIUT Pa3phIB IUAICKTPUKA
[Tonsipr30BaHHOCTH ONPEAETACTCS ... 1. P=-g.cE
14 2. P=¢(e-1)E
3.P=(e-1)E
4. P = (e.e-1)E
JysnexTpuueckast BOCIIPUMMYHUBOCTE | 1. D
15 | obo3Hauaeres ... 2.£
3.0
4.y
JysnexkTpuaeckast BOCIIPUUMYHMBOCTD | 1. g-1
16 | OMPeReIIETCA KaK ... 2.1-¢
3.¢-20
4. ¢-100
VY aenbHOE CONMPOTUBIIECHUE HE 3aBUCUT OT | 1. cOmpoTHUBIIEHUS
17 | mapamerpa... 2. IITAHBI
3. ceueHus
4. Bce YTBEpXKICHUS HE BEPHBI
DAEKTPUUECKUN TOK 3TO ynopsaoueHHoe | 1. MHAYKTUBHOCTH
1g | ABHIKCHHE CBOOOJHBIX JJIGKTPUYCCKUX | 2. MATHUTHOTO MTOTOKA
3aps0B MO JEHCTBUEM. .. 3. MarHUTHOTO MOJS
4. Bce YTBEPXKACHUS HE BEPHBI
DNEeKTPUYECKU TOK B METALTUYECKUX | 1. CBOOOTHBIX HOHOB
19 | MPOBOJHMKAX MPE/ICTABIAET co00i1 ymo- | 2. cBOOOIHBIX TPOTOHOB
PSAIOYEHHOE JIBUKEHUE. .. 3. cBOOOJIHBIX DJIEKTPOIOB
4. cBOOOHBIX DTIEKTPOHOB
[Ipouecc BBeneHus mpumeceil B momy- | 1. nermpoBaHue.
00 | MPOBOJHHK —3TO ... 2. ¢hopMHUpOBaHUE.
3. cynbdararms.
4. ¢notauus.
Bapuant Ne 3
Ne
Bomnpoc BapuanTts! oTBeTa
n/m
3aBUCUMOCTh MAarHUTHBIX CBOMCTB OT | |. IymMarHuTHas aHU30TPOIHS
2 BBIJICJICHHOTO HANpAaBJICHUS] B MAarHETUKE | 2. MarHUTHAasl aHU30TPOIUS
Ha3bIBACTCH ... 3. MarHuTHasE MOHOTPOTIHS
4. MarHUTHAS MOJIUTPOIHUS
AOcCoNIOTHAsT JUAJIEKTpUYECKas TOCTo- | 1. &,
3 sTHHast 0003HavYaeTcs ... 2.£
3n
4.€
AOcomoTHasT JUANIEKTpUYeckass mmocTo- | 1. €o €
4 SITHHAs OTIPEEIISIeTCS KaK ... 2.e0¢
3.&¢€
4.e1¢
Kakoit Bua mnonspuzaliuv OPOUCXOAMT | 1. 3NEKTPOHHBIN
5 0e3 moTeps? 2. TUTIONBHO-pEIaKCalMOHHbIN
3. CIIOHTaHHBIN

-
-




Bomnpoc

BapI/IaHTBI OTBECTa

. CaMOIIPOM3BOJIbHBIN

3aucumocts Q=f(U) y cmonTanHOro TH-
a MOJISIPU3AIKY [IPEACTABIISET COOOI ...

. ICTJIFO THCTepe3uca
. Ky0

. poM0

. DITUIIC

HI/IBHCKTpI/I‘ICCKaH BOCIIPUUMYHUBOCTD
OIIPCACIIACTCS KaK ...

.e-1
1-€
.e-20
.e-100

[Torepst nTUAIEKTPUKA B JIEKTPUUYECKOM
[OJIE  CBOMX  DJIEKTPOM3OJALMOHHBIX
CBOWCTB Ha3bIBaeTCA ...

. pacLIMpeHUEM AUIIEKTPUKA
. IOTepeN UAIIEKTpUKa

. IpoboeM JUAJIEKTPUKA

. DJIEKTpU3alMeN TUAIEKTPUKA

MuHHUMalIbHOE HAIIpsDKEHUE, IPU KOTO-
POM IIPOUCXOIUT NMPOOON TUAIIEKTPUKA,
Ha3bIBACTCH ...

. 3a0MBHBIM HaIIPAKCHUCM

. IpCACIbHBIM HAITPAXKCHHUEM

. HpO6I/IBHBIM HaIIPAXKCHUEM

. MUHUMAJIbHBIM HAIIPsS>KCHUCM

A WO~ WND~RROND—=RANRWND =S
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[IpoGuBHOE HaIpsHKEHHUE — 3TO ...

1. MUHUMaNbHOE HaNpsHKEHHUE, IIPU KOTO-
POM IPOHMCXOIUT MPOOOIT TUIIIEKTPUKA
2. MUHUMAaJIbHOE HalpsKEHUE, NPU KOTO-
POM IPOUCXOJUT Pa3phlB IUIJIEKTPUKA
3. MakCHMaJbHOE HaIIPsDKEHHE, IIPU KOTO-
POM IPOHUCXOUT MPOOOI TUIIIEKTPUKA
4. MakCUMaJIbHOE HAINpsDKEHHE, MPU KOTO-
POM NMPOUCXOJUT Pa3phlB IUIIEKTPUKA

11

KospuurtupHas cuna o603Hayaercs ...

1. He
. D
. Ke
. Pe

12

MarHuTHBI TTOTOK HMMEET Pa3MEPHOCTh

. Bo
LA
.Tn
.OmMm

13

Wuaykuust HackleHus o003Havyaercs ...

. Cx

. Ho
. Bs

14

HamaranuenHocts 0003Havaercy ...

M

. YMm
. Wnm

. Qum

15

HanorpyOka — 3710 ...

2
3
4
1
2
3
4
1
2. Rt
3
4
1
2
3
4
1

. Tomoyiornyeckas (opmMa HaHOYACTHUI[ B
BUJIE MTOJIOTO HAHOCTEPKHS
2. tomosornyeckas (opma HaHOYACTHIl B
BUjie chepsl
3. Tomonormdeckast opmMa HAHOYACTHI] B
BUjIe poMba
4. tomonornyeckas (opMa HaHOYACTHUI[ B
BUJIC TTOJTyMecsIa

16

@DyIiepeH — 3T

1. BeIcOKOCUMMeTpUYHasi MoJiekyia Cieo
2. BBICOKOCUMMeTpHuHas Mosekymna Czo
3. BRICOKOCUMMeETpHYHasi Mojiekysa Cgo

12




/a

Bomnpoc

BapI/IaHTBI OTBECTa

aHTOB

4. HE OIWH U3 BBIMICIICPCUNCIICHHBIX BapU-

17

JIMdIeKTpuKy,
MO’KHO PEryJIMpOBATh HA3bIBAIOT ...

napaMeTpbl

KOTOPBIX

AHTOB

1. aKTUBHBIE TUANEKTPUKH

2. HaCCUBHBIE AUIIEKTPUKU

3. aKTUBHBIE U [TACCUBHBIE

4. He OJIMH U3 BBIIIECNIEPEYHUCICHHBIX BapH-

18

B kauectBe QJICKTPOU3OJLINUOHHBIX Ma- 1
TCPUAJIOB UCIIOJB3YIOT ...

aHTOB

. QKTHBHBIE IUDIICKTPUKH

2. IacCUBHBIE JUAJIEKTPUKU

3. aKTUBHBIC U TTACCHBHBIE

4. He OJIMH W3 BBHIIICTIEPEYHNCICHHBIX BapH-

19

JlusnexTpudeckue CBOMCTBA — 370 ...

MMOJIAPU30BATLCA

aHTOB

1. Oosbllioe COMPOTUBIECHUE MPOXOXKIIE-
HUIO 3JICKTPUYECKOr0 TOKA M CIIOCOOHOCTH

2. CIOCOOHOCTH MOJIIPHU30BATHCS

3. OOJIbIIIOE COMPOTHUBIICHUE MPOXOXKIIE-
HUIO 3JICKTPUYECKOTO TOKa

4. He OIVH U3 BBILMICIICPCUNCIICHHBIX BapU-

[IpoBOIHUKOBEIE
o0 | TPYHIBL NPUMEHSIOTCS B OCHOBHOM s
U3TOTOBJICHHS. . .

MaTepHaIbl

BTOPOU

1. nuonos
2. KOHJICHCAaTOPOB
3. TUPUCTOPOB

4. Bce yTBEpXK/ICHHUS HE BEPHBI

6.3. Onucanue mokaszareJieii 1 KpUTepueB KOHTPOJIA yCIIeBaeMOCTH, ONHCAHUE

IIKAaJ OIICHUBAaHHUHA

6.3. 1. Kpurepuu o1ieHOK MPOMEKYTOYHOI aTTecTalnu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEILHO)

Iloporosbliii ypoBeHb
OCBOCHHS

YrayoJaeHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHBb OCBOCHHS

«3»
(Y10BJ1E€TBOPUTEIHHO)

«“»
(xopo1uo)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBCHHBIE OIMNOKH B

CTyneHT moBepXHOCTHO
3HACT MaTepuail
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCITUTIINHBI, JOITyCKaeT

CryneHT XOpoIo 3HaeT

MaTepuai, TPaMOTHO U

110 CYLIECTBY U3J1araer
€ro, JoIycKas

CTymeHT B MOJTHOM
00BEMe 3HaET MaTepHall,
TPaMOTHO | TI0
CYIIIECTBY U3JIaracT ero,
HE J0ITyCKas

HEKOTOPBIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha .
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIPOC
He ymeer Haxonuts Wnoraa Haxogut YBepeHHO HAXOUT bezommbouno HaxoIUT
peteHus: OOJIBIINHCTBA pelieHus, pereHus, perieHus,
MIPETyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIPEyCMOTPEHHBIE MIPEeyCMOTPEHHBIE
porpaMMoi 00ydeHus MporpaMMoii 00ydeHUs MIporpaMMoit 00ydeHust IIpOrpaMmon
3a1aHUI 3a1aHUI 3alaHuN oOyueHus 3aaHui
BonpmmHCTBO [IpenycmoTpeHHBIE IIpenxycMoTpeHHBIE [IpenycMmoTpeHHbIE
MPETyCMOTPEHHBIX MPOrpaMMoii 00y4eHust porpaMMoii o0ydeHust | MporpamMMoi o0ydeHus

MpOTrpaMMoi 00ydIeHHUs
3aJJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

3aaHund YCIICIIHO
BBITTOJTHCHBI
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Ilpumepnan wkana oyeHuBaAHUA 3HAHUIL 8 Mecm ool hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBieTBopuTeabHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xoporio
86-100 OTnuaHO

7. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI
7.1. PexomenayeMas aureparypa
7.1.1. OcHoBHasi iMTEpPaTYypa
1.MarepuanoBeieHUE U TEXHOJIOTHH JIEKTpOoHUKH: YueOHoe mocodue / B.M. Kanycrun, A.C. Cu-
roB. - M.: HUI] UTH®PA-M, 2014. - 427 c.: 60x90 1/16. - (Briciiee oOpa3oBanue: bakanaBpuar). (mepe-
wiet) ISBN 978-5-16-008966-9, 200 k3.
http://znanium.com/bookread2.php?book=416461
2.MatepuanoBenenue. KOHCTPYKIIMOHHBIE M DJEKTPOTEXHHUYECKHE MaTepuaibl. MaTtepuaibl U
aeMeHThl AekTpoHHoU Texuuku/HoBukoBW.JI., JlukapesaP.Il., PomanoBaT.C. - HoBocu6.: HI'TY,
2010. - 56 c.: ISBN 978-5-7782-1479-8
http://znanium.com/bookread2.php?book=548084
3. Tomunun, B. MW. ®uszuveckoe Marepuanosenaenne. Y. 1. IlaccuBHBIE OHMAIEKTpH-
KH [DneKkTpoHHBIN pecypce] : yueb. mocodue B 2 4. / B. W. Tomunun, H. I1. Tomununa, B. A. baxTtuna. -
Kpacnosipck : Cu0. denep. yH-1, 2012. - 280 c. - ISBN 978-5-7638-2510-7.
http://znanium.com/bookread2.php?book=440908
7.1.2. lonoaHuTEILHAS JIUTEPATYpa
1.DnexTpoHrKa U HaHOANEKTpoHHKA (yueOHoe mocobue). Pacroposa U.U., Tepexor B.I'. Cankt-
[leTepOyprckuil ropHbI YHHBEPCUTET, PErUCTpallMOHHOE cBUAETeNbcTBO Ne45861, Ne rocyn. peructpa-
uu 06s13aTensHOTo K3emIunsipa DU — 0321602516, 2016, 204 c.
http://www.iprbookshop.ru/71712.html
2.butnep, JI.P. Matepuanbl B 3JIEMEHTHI JICKTPOHHOW TEXHUKH [DneKkTpoHHBI pecype]| / JI.P.
butnep. — DnekTpoH. gan. — Mocksa : TYCVYP, 2003. — 169 c. —
https://e.lanbook.com/book/5465
7.1.3. YueOHo-MeTOAMYeCKOe o0ecneyeHne
1.CunbBamiko C.A. IlporpammHble CpeACTBAa KOMIBIOTEPHOIO MOJEIUPOBAHMS 3JIEMEHTOB U
YCTPOMICTB 3JIeKTpOHUKH : yueOHoe nocobue / C.A. CunbBaiko, C.C. @posnos ; MunucrepctBo obpaszo-
BaHus U Hayku Poccuiickoit deneparun, denepanbHoe TocyaapcTBEHHOE OIOHKETHOE 00pa3oBaTebHOE
yUpEeXIeHUE BBICIIEro MpodecCHoHaTbHOrO 00pa3oBanus «OpeHOyprckuil rocyJapCTBEHHbBIN YHUBEPCH-
teT», Kadeapa npoMbIieHHON 37IEKTPOHUKH ¥ MTHGOPMAIIMOHHO-U3MEPUTENbHON TeXHUKU. - OpeHOypr
:0I'Y, 2014. - 170 c. : un., cxeM. - bubmmorp.: c. 162-163. ; To xe [DnexTponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=270293
2. OcHOBBI peoOpazoBaTENbHON TEXHUKU. MeToMuecKue yKa3aHus Mo KypcoBOMY IMPOEKTHUPO-
BaHuto / HanmoHansHbI MUHEpaIbHO-ChIpheBOM YHUBepcHUTeT «I'opHblit». CoctaBurens U.M. PactBopo-
Ba. CII0, 2014.38c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=10%D1%82%D0%BF%D0%9E%D0%B5%D1
%80%D1%81%D1%85%D0%B5%D0%BD%D0%BD%D0%BE%D0%BE%D0%B8%D0%B1128%2D
617524<.>
7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0OUOJIHOTEYHbIE CHCTEMbI, HHPOPMAIHOHHO-CIIPABOYHbIE H
NMOUCKOBbIE CHCTEMBbI
1. EBporneiickas nudposas oubimoreka Europeana: http://www.europeana.eu/portal
3. Muposas mudposas oudnanorexa: http://wdl.org/ru
4. Hayunas snekTpoHHast Oubauoreka «Scopusy https://www.scopus.com
5. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com
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http://znanium.com/bookread2.php?book=416461
http://znanium.com/bookread2.php?book=548084
http://biblioclub.ru/index.php?page=book&id=270293
http://www.europeana.eu/portal

6. Hayunas snextponnas 6ubnmuoreka «eLIBRARY »: https://elibrary.ru/

7. ITouckoseie cucteMbl Yandex, Rambler, Yahoo u np.

8. Cuctema ['APAHT: »nekTpoHHBIH NEPUOJUYECKUN CIPABOYHUK [DJIEKTPOHHBIA pecypc]
www.garant.ru/.

10. DnexTpoHHO-0MOIMOTEYHAS cucrema A31aTEIBCKOr0 LIEHTpa «Jlaupy»
https://e.lanbook.com/books

11. Onextponnas  O6uOmuorexka  Poccmiickoit  ['ocymapcrBenHoit  bubmuorexku  (PI'B):
http://elibrary.rsl.ru/

12. Dnexrponnas 6ubauoreka yueOHUKOB: http://studentam.net

13. DnekrponHo-6uGIHOTEHas cucteMa «DBC FOPAUT» www.biblio-online.ru.

14. DOnextponnas OubnmoreuHas cuctema «HamumonanbHbI mUGPOBOH pecypc «PyKOHT»».
http://rucont.ru/

15. DnexrponHo-6mbMoTeyHas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHbI

8.1. MaTepua/IbHO-TEXHUYECKOE OCHAIIEHHE Ay TUTOPHIi:

Criennanu3upoBaHHbIe ayJAUTOPUH, UCIIOJIb3yEeMbIe MPU MTPOBEICHUH 3aHATUI JEKIIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHATHI, OCHAIIEHB MYJIbTUMEIUHHBIMEI TPOSKTOPAMHU U KOMIUIEKTOM arIaparypsl, M03-
BOJISIFOIIEH JIEMOHCTPUPOBATh TEKCTOBbIE U IpaduecKue MaTepuabl.

Obmee obopynoBanue: CTON 8IIT., KOMIBIOTEPHOE Kpecsio 17 mT., mkad 2 mT., MyJIbTUMEIHIA-
HBIM MIPOEKTOP, IKpaH, AOCKa ayauTopHas; TeMarndeckue cTeHAbl 2 MT. (BO3MOXKHOCTH JOCTYIA K CETH
«UHTtepner»); 13 monobn0koB Lenovo 3571JAG

AyauTopuM AJsi MPOBeJAeHHUs JIEKIUOHHBIX M NMPAKTHYECKHX 3aHATHI (Y4eOHbIH LEeHTp

Ne2):

16 nocaoounvix mecm

OcHaieHHOCTh: CTOJ KOMIBIOTEPHBIN TS CTYACHTOB (TUM 4) - 3 IIT., CTOJN KOMIBIOTEPHBIN IS
CTYAE€HTOB (TUN 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN A CTYACHTOB (TUM 7) - 1 1IT., Kpecno mpenoaBaTens
(cetka, mBeT uepHBIM) - 17 mT., AO0CKa HamoJbHas MOOWIbHas Oenasi MarHUTHO-MapKepHas
«Magnetoplan» 1800MM*1200mm - 1 mt., MoHOOIOK Lenovo M93Z Intel Q87 - 17 mit., (BO3MOXHOCTb
nocrymna K cetu «MHTepHeT»), MiakaT - 5 wT.

[TepedyeHb MHIIEH3MOHHOTO MporpamMMHoro obecneuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus; CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antusupycHoe mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe T10), SeaMonkey (cBoGoano pacmpoctpansemoe I10), Chromium (cBoGOAHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe [10), doPDF (cBoGoaHO pacripocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacnpoctpansiemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBoGomHo
pactpoctpansiemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBo6oHO pacnpoctparsemoe I10), Quantum GIS (cBoboaHo pacnpoctpansemoe [10), Python (cBo6oa-
Ho pacnpoctpansiemoe [10), R (cBob6oaHO pacnpoctpansemoe [10), Rstudio (cBoGogHO pacmpocTpaHsie-
moe I10), SMath Studio (cBo6omno pacmpoctpansemoe 110), GNU Octave (cBoOOAHO pacrpocTpaHnsie-
moe I10), Scilab (cBo6oano pacmpoctpansemoe [10).

8.2. lomemmeHns 1JIS1 CAMOCTOSITEIbLHOI paGoThI:

1. OcHameHHOCTh MOMENIeHUs JUIsl CaMOCTOSITEeNbHOM paboTel: 13 mocamounsix mect. CTyn —
25 mT., CTON — 2 WIT., CTOJ KOMOBIOTepHBIA — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 wt., APM yuebnoe 1K (Mmorutop + cucremusiii 610k) — 14 mr. Joctyn k cetu «HTEpHET», B 3JIEK-
TPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIIbHYIO Cpely Y HUBEPCHUTETA.

[lepeueHsb MUIIEH3MOHHOTO TporpaMMHOro obecrneuenus: Microsoft Windows 7 Professional:I'K
No 1464-12/10 ot 15.12.10 «Ha moctaBky kommbiotepHoro oobopynoBanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky KOMIbIOTEpHOM TexHUKM» (oOcimyxuBanue 10 2025 rona) 'K Ne 447-06/11 ot 06.06.11
«Ha mocraBky obopymoBanus» (o0cmykuBanue 10 2025 roga) K Ne 984-12/11 ot 14.12.11 «Ha mo-
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https://elibrary.ru/

ctaBky obopynoBanusa" (oocmyxuBanue 10 2025 roma) Jloroop Ne 1105-12/11 ot 28.12.2011 «Ha mo-
CTaBKy KOMIIbIOTEpHOro 00OopymoBanus» (oOciayxuBanue 10 2025 roma), Jloroop Ne 1106-12/11 ot
28.12.2011 «Ha mocTtaBKy KOMIBIOTEPHOrO 00opymoBanus» (oocayxuanue 10 2025 roga) 'K Ne 671-
08/12 ot 20.08.2012 «Ha mnocraBky npoaykiuu» (oocayxuBanue 10 2025 roma), Microsoft Open Li-
cense 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open Li-
cense 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 (oGcmykuBaHHe 10
2025 rona).

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 (o06ciyxuBa-
uue 10 2025 roxa), Microsoft Open License 60853086 ot 31.08.2012 (o6¢cny»xuBanue g0 2025 roaa).

Kaspersky antivirus 6.0.4.142.

2. OcHaIIEHHOCTh MOMEIICHUSI JIJISl CAaMOCTOSATEILHOM paboThl: 17 mocagounbix MecT. Jlocka st
nuchbMa Mapkepom — 1 mT., paboune mecra cTyaeHToB, obopynoBanusie I1K ¢ qoctynom B ceth YHUBEp-
cuteta — 17 mT., MyaIpTUMEIUAHBIN TpoekTop — 1 mT., APM npenogaBatens s paboThl C MyJIbTHME A
— 1 wT. (cucremHbIi 010K, MOHUTOPHI — 2 mT.), cTol — 18 mT., cryn — 18 mt. HocTtyn k cetn «MuTep-
HET», B JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO Cpealy Y HUBEPCUTETA.

[lepeueHb JMIEH3MOHHOTO MPOrpaMMHOro obecredenus: OmnepanuonHas cuctema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha noctaBky KOMIIBIOTEPHOT'O 000PYIOBaHHSD.

Onepauunonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 (o6cnysxuBanue 10 2025 roaa).

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 (o0OciyxwuBa-
uue 10 2025 roxa).

3. OcHaIIeHHOCTh MOMEIIEHHS Ui CAMOCTOSITETIbHON paboThl: 16 mocagounbix mecT. CTOMI KOM-
MBIOTEPHBIN TS CTYACHTOB (TUI 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTYJCHTOB (TUI 6) — 2 WIT., CTOJ
KOMIIBIOTEPHBIN JIJIs1 CTYAeHTOB (Tum 7) — 1 mT., Kpecino npenoaasarens (CeTka, UBET YepHblil) — 17 wT.,
JI0CKa HarojbHas MoOWiIbHas Oenas MarHMUTHO-MapkepHas «Magnetoplan» 1800Mmx1200mMm - 1 mT.,
MoHoOJIoK Lenovo M93Z Intel Q87 — 17 wit., mmakar — 5 wt. Jloctyn k cetn «/IHTepHET», B DIICKTPOH-
HYI0 HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpealy Y HUBEpPCUTETA.

[Tepeuensb JIHMIIEH3MOHHOTO TMporpammHoro obecmeuenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 (o6¢ayxuBanue g0 2025 roaa).

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 or 22.01.2010 (06-
cnyxuBanue 10 2025 rona).

CorelDRAW Graphics Suite X5 Jloroop Ne559-06/10 ot 15.06.2010 «Ha mocTaBKy mporpamm-
HOro obecrieueHus» (0bcmyxuBanue 10 2025 roaa).

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1.

Cisco Packet Tracer 7.1 (cBoGonHO pacnpoctpansemoe [10), Quantum GIS (cBobGogHO pactpo-
ctpansiemoe [10), Python (cBoGoano pacmpocrtpansiemoe I10), R (cBoboano pacmpoctpansiemoe [10),
Rstudio (cBoboano pacmpoctpansemoe I[10), SMath Studio (cBoGonno pacmpoctpansiemoe [10), GNU
Octave (cBoOoano pacmpoctpansemoe [10), Scilab (cBob6oaH0 pactipoctpansiemoe [10).

8.3. lomerenus 1Jis1 XpaHeHHUs U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PYT0BAHMS:

1. Ilentp HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U CPEACTB OOYUECHHUS:

OcCHaIIEeHHOCTb. MEePCOHANBHBIM KOMITBIOTEp — 2 MT. (JocTyn K cetu «MHTepHeT»), MOHUTOp —
4 1mIT., CETeBOM HAKOMHUTENb — | IIT., ICTOYHUK OecrepeOOMHOro MUTaHus — 2 IIIT., TEJIEBU30p TJIa3MEH-
HBIH Panasonic — 1 ., Touka Wi-Fi — 1 wr., nassipHas cTaHiust — 2 mrT., Ipeib — 5 mT., mepdopatop — 3
mT., Ha0Op MHCTpyMEHTa — 4 IIT., TECTEp KOMIBIOTEPHON CeTH — 3 MT., 0aJUIOH CO CXKAaThiM razoM — 1
IIT., MMacTa TeIIONpPOBOAHAs — | MIT., mblecoc — | MWIT., paAMOCTaHus — 2 WIT., CTON — 4 1mT., TymM0a Ha
KoJiecukax — | mT., MoACTaBKa Ha KoJiecukax — 1 mT., mkad — 5 mT., Kpeciao — 2 mrT., JectHuna Alve —
1 .

[Tepeuens AMIIEH3MOHHOTO IporpaMMHoro odecreuenus: Microsoft Windows 7 Professional (JIu-
nieH3uonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012).

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012).
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AnTHBUpYCcHOE nporpammHoe obecnieuenue Kaspersky Endpoint Security (orosop Ne J1810(223)
-12/17 ot 11.12.17).

2. lleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OCHaIIeHHOCTh: CTOJ — 5 WIT., CTYJ — 2 WIT., KPecao — 2 mT., mKag — 2 mT., NIEPCOHATBHBIN KOM-
nproTep — 2 mwT. (moctyn K cetu «MuTepHETY), MOHHTOP — 2 T., MDY — | mT., TecTep KOMIBIOTEPHOM
ceTd — 1 mrT., 6aJUIOH CO CXKAaThIM razom — 1 wrT., mwypynosept — 1 mr.

[Tepedens AMIIEH3MOHHOTO IporpaMmHoro obecneuenus: Microsoft Windows 7 Professional (JIu-
nieH3uonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012).

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

AHnTHBUpYCHOE niporpammHoe ooecnieueHne Kaspersky Endpoint Security (dorosop Ne Z1810(223)
-12/17 ot 11.12.17).

3. LlenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcCHaIeHHOCTh: CTON — 2 MIT., CTYNbs — 4 mT., Kpecio — 1 mr., mkad — 2 mT., nepcoHaTbHBIIA
koMmmbloTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mr., KOJOHKH
Logitech — 1 mr., Tectep kKoMmmblOTEpHOU ceTh — | mT., Apenb — 1 wr., Tenedon — 1 mrT., HAOOP PyIHBIX
WHCTPYMEHTOB — | 1IT.

[Tepeuenpb aHMIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 7 Professional (J1u-
nensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011).

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

AHnTUBHpYCHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security (JJoroop Ne JI810(223)
-12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrpaMMHoe ofecrevyeHue:

1. Microsoft Windows 8 Professional (morosop 6eccpounsiit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOU TEXHUKNY).

2. Microsoft Office 2007 Standard (moroBop 6eccpounsrit Microsoft Open License 42620959 ot
20.08.2007).

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiit Microsoft ~— Open  License
60799400 ot 20.08.2012, noroBop 6eccpounsiii Microsoft Open License 47665577 ot 10.11.2010, moro-
Bop Oeccpounsblii Microsoft Open License 49379550 ot 29.11.2011).
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