MUHUCTEPCTBO HAYKHU U BLICHIET'O OBPA3OBAHN A
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PABOYAS ITIPOI'PAMMA JTUCHUITJIMHBI
MAHIMHOCTPOUTEJIbHBIE MATEPUAJIbI

Hanpagsnenue noAroToBky (CrnenuaibHOCTh)
15.03.06 MexaTpoHHKka 1 poOOTOTEXHHUKA

HamnpaBneHHOCTb ITporpamMMeI
MexaTpoHHbIE CHCTEMbI B aBTOMATH3UPOBAHHOM TIPOU3BOICTBE

YposeHs Boiciiero o0pa3oBanusi — OaKajgaBprar

ITporpamMMa noAroToBKH — akaJleMHUYECKHii OakaniaBpuar

dopma 00yueHus
OvyHasi

SHCPI‘CTI/IKH H aBTOMATHU3UPOBAHHBIX CHCTEM
ABTOMaTPBHpOBaHHOI‘O JIEKTPOIIPUBOJA U MEXaTPOHUKH
2

3

Marsurtoropck
2018 1.




PaGouas nporpamma cocrtapieHa Ha ocHoe ®I'OC BO mo HampaBlieHHIO MOATOTOBKH
15.03.06 Mexarponuka 1 poOOTOTEXHHKa, yTBepsIeHHoro npukazoM MO u H P® ot 12 mapra
2015 r. Ne 206.

PaGouast mporpaMma paccMOTpeHa 1 0100peHa Ha 3ace/lanny Kadeapbl aBTOMaTH3UPOBAH-
HOT'O 2JIEKTPONIPHBO/IA M MEXaTPOHUKH «21» centsiOps 2018 r., mpoTokon Ne 4.

\

3ag. kadenpoit /}(L / A.A. Hukonaes/
(noonucs) [ (1.0. Pamunus)

PaGouyas mporpamMma 0100peHa MEeTOANYECKOH KOMUCCHEH HHCTHTYTAa SHEPIETHKH U aBTO-
MaTH3MPOBaHHBIX cucTeM «26» cenTsaOps 2018 r., mportokon Ne 1.

IIpencenarens / C.W. JIykbsiHOB /
(noonuce) (H.0. Damunus)
Pabouas mporpamma cocTaBjieHa: cT. npenozaBarens kad. ADIuM

// / C.C. EnuH /

(nog{i'm‘t;) (H.0. Pamunus)

e ——
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Peniensent: 3am. HavanpHuKa [[DTJI [TAO «M AR
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Jluer pernerpanuy H3MeHeHHH H 10MO0JIHeHH

Jara
Ne
Ne Paznen Kpartkoe conepxanne [Toamnuce 3as.
n/n | mporpaMMel HU3MEHEHHUs!/ JIOTIOTHEHUS AR S kadenpoi
3acelaHus
kadeapst
1 8 AKTyanu3anus y4ebHo- | 21.09.2019r.
METOMYECKOro u HH(popManuonHoro | Ned
obecrieueHns: THCIUILIMHbL
2 |8 AxTyanu3anus yue6no- | 30.08.2020r.
MeToM4ecKoro 1 uHdopmarmorHoro | Nel

obecrieyeHust AUCIUTIIIUHBI




1 lesin 0OCBOCHUSA TUCHUIIMHBI (MOTYJIA)

[{ensiMu OCBOEHUS TUCITUIUIMHBI (MOYs) «MalmHOCTPOUTENBHBIE MATEPUATIBI SBIISIOT-
cs: (hopMupOBaHKUE 3HAHUHN B 001aCTH (PU3NYECKUX OCHOB DJICKTPOTEXHUYECKOTO MaTepUATIOBE-
JICHUS, COBPEMEHHBIX METOIOB MOJTYYCHHUSI KOHCTPYKIIMOHHBIX MaTEpPHaJIOB, CIIOCOOOB AMATHO-
CTUKH M YITYUIICHUS UX CBOMCTB.

B npornecce npenoaBanus AMCHUILUIUHBL JOJKHBI OBITh PELICHBI CACAYIOIINE 3a0auHu:

- JIaTh CTYJICHTaM IOHATHE (PU3UKO-XUMHUUYECKOW CYIIHOCTH SIBIICHUU, TTPOUCXOJISIINX B
MaTepuaiax MpHu BO3JICHCTBUU HA HUX PA3IMYHBIX (PAKTOPOB B YCIOBHSIX MPOU3BOJICTBA M IKC-
TJIyaTaluy, U WX BIMSHUE HA CBOMCTBA MaTEPHAJIOB;

- YCTAHOBUTH CBSI3b MKy XHMHUECKUM CBOWCTBOM, CTPOCHHEM M CBOMCTBAMH MaTepHa-
JIOB;

- U3YYHTHh TEOPETUUYECKHE OCHOBBI MPAKTUKU PEATU3ANMNHN PA3IUUYHBIX CIIOCOOOB MOTyYe-
HUS U 00pabOTKH MarepualioB, OOECHEYMBAIOIIUX BBICOKYIO HAI&KHOCTh U JTOJITOBEYHOCTH
(GyHKIMOHUPOBaHUS PUOOPOB 1 000PYTOBAHUS;

- 1aTh 3HaHHUS 00 OCHOBHBIX TPYMIAX METALTNYECKUX M HEMETAJUIMYECKUX MaTepuasoB,
UX CBOMCTBAX W 00JACTSIX TPUMEHCHUS;

- O3HAKOMHTbH CTYJCHTOB C MEPCIEKTUBHBIMU HAMPABICHUSIMU pa3pabOTOK U MPUMEHEHUS
COBPEMEHHBIX 3JIEKTPOMATEPUATIOB U TEXHOJIOTUN UX U3TOTOBJICHUS.

2 MecTo JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl
MOAr0OTOBKH OaKajiaBpa

Jucuumnnza «MalnHOCTpOUTENbHbIE MaTepHaIbl» BXOAUT B 0a30BYIO yacTh 0j10ka 1 00-
pa30BaTeNbHON TPOTrPaMMBI.

JUis n3ydeHus AUCHUILTMHBI HE00X0IMMBbI 3HaHUS (YMEHHUs, BIaieHus), chopMUpOBaHHbBIE
B pe3yJIbTaTe W3Y4YEHMsI CIENYIOMMX TUCHUIUINH: «TeopeTnueckrne OCHOBBI 3IEKTPOTEXHUKH,
«Du3ukay, «XUMUI».

3HaHus (YMEHUS, BIAJCHMs), MOIYYEHHbIE MPU W3YYEHHUU JAHHOW TUCHMIUIMHBI OyayT
HEOOXO/IMMBI MOCIENYIOIIEr0 OCBOSHHSI TUCIUILIMH NMPO(ECCHOHANBHOIO HHUKIA: «DJIeKTpude-
CKH€ MAIIUHBI», «JIIEKTPUUECKUE U FIEKTPOHHBIE alllapaThD».

3 Komnerenuuun ody4aromerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHHUILUIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJibTaThl 00y4eHus:

B pesynbrare oCcBOCHHS MUCHUIUIMHBI (MOAyMsi) «MalIuHOCTPOUTEIbHBIE MaTepUabl»
oOydJaronuiics 10JDKeH 00J1a1aTh CIETYIONUMA KOMITETCHITUSIMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUs
KOMIIETEHIINH

OK-9 - roToBHOCTBIO T0JIL30BATHLCH OCHOBHBLIMH METOAaMU 3aIHMTHI IPOU3BOJACTBCHHOI'0
MepPCoHAIA M HACEJIEHUA OT BO3MOKHBIX IIOC/IEACTBUI aBapHil, KATacTPo(, CTUXHINHBIX
OencTBuii

3HaTh — OCHOBHBIC OIIPCACIICHUS MAITMHOCTPOUTEIIBHBIX MAaTCPHAJIOB,;

— METOJBI 3alIUThl IPOU3BOJICTBEHHOI'O IEPCOHAIA U HACEJIEHHUS OT BO3MOX-
HBIX NIOCTIEICTBUI aBapuil, kKaracTpod, CTUXUHHBIX OeICTBUI

Ymetn IIPUMEHHTD IIOJyYEHHBIEC 3HAHUS IIPH 3allUTE MPOU3BOACTBEHHOIO IMEPCOHAA
U HaceJeHHUsS OT BO3MOXKHBIX IOCIEACTBUH aBapuil, KaTacTpod, CTUXUHHBIX
O€ICTBUH,;

Bunaners METOAAMH 3aLUTHI IIPOU3BOACTBEHHOIO MIEPCOHANIA U HACEIICHUS] OT BO3MOX-

HBIX TTOCJIEICTBUI aBapuii, KaTacTpo(, CTUXUHHBIX OeCTBUI

I1K-13 - roTOBHOCTBHI0 y4acTBOBATH B IPOBE/IeHNH NMPeIBAPUTEIbHBIX HCIILITAHUI €O-




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

CTABHBIX YacTeil ONBITHOI0 00pa31a MeXaTPOHHOM WK POOOTOTEXHUYECKOI CHCTEMbI 10
3aJJaHHBIM NMPOrPAMMaM M MEeTOIMKAM W BECTH COOTBETCTBYIOIIHE KYPHAJIbI HCIIBITAHUH

3HaTh

IMOAXOJbl K OpraHU3allun HUCIIBITAHUN COCTAaBHBIX YacTEH OIBITHOT'O 06pa3ua
MGX&TpOHHOf/’I NI pO6OTOT€XHH‘I€CKOﬁ CHUCTCMBI 110 3aJaHHBIM IIpOorpaMMaM U
MCTOAHUKAM U BECTH COOTBECTCTBYIOIIUC KYPHAJIbI HUCIIBITaHHI

YMeTn

NPUMEHUTH TOJyYeHHbIE 3HAHUSA IMPH OPraHU3allMu HCHBITAHUH COCTaBHBIX
gacTel OMBITHOrO 00paslia MEXaTPOHHOH WM POOOTOTEXHUYECKOH CHCTEMBI

110 3aJlaHHBIM MPOrpaMMaM M METOAMKAM M BECTH COOTBETCTBYIOIIUE JKypHa-
JIBI UCHIBITAHUN

Bnaners

METOAUKAMH BBIIOJIHEHUSI HMCIIBITAHUM COCTAaBHBIX YacTEH OIBITHOT'O 06pa3ua
MexanOHHOﬁ U pO60TOT€XHI/I‘-IGCKOI71 CHUCTCMBI I10 3a/IaHHBIM IIpOTrpaMMaM U
MCTOAUKAM U BECTHU COOTBCTCTBYIOIIUC KYPHAJIbI HUCIIBITAaHUI




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mmast Tpy10eMKOCTh TUCHHUILIINHBI COCTaBISAET 5 3aueTHbIX equHull, 180 akaa. yacoB, B TOM 4HCIIE:
— KOHTakTHas pabota — 99,9 akan. yacos:

— ayautopHas — 96 akaj. 4acos;
— BHeayauTopHas — 3,9 akaj. 4acoB

— caMocTosTenbHas padora — 44,4 akan. 4acos;

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

dopma arrecTanuu: JK3aMeH

AynuTtopHas
KOHTaKTHas paboTa

1
8% =
= 5 &
o, s g 2 E
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1. BBeienne B 3J1eKTPOTeXHUYECKOe MaTe-
pHAJIOBe/IeHHe.
1.1. IlpenmeT kypca, ero mecto B cucreme| 4 2 | 221 | 2/21 2,4 |IlogroroBka K J1a00paTOpHO- Tekytuit KOHTpOIb ycreae- |OK-9 -3y
AJIEKTPOTEXHUIECKOTO 00pa3oBanus. CBs3b MPAKTHYECKOMY 3aHATHIO; MOCTH IIK-13 - 3ys
CO CMEXHBIMU JUCHMIUIMHAMH. Bxman poc-
CHICKMX YYEHBIX B pa3BUTHE MaTepHaJIOBE-
JIeHHs KaK HayKH.
1.2. Meronuka U npaBujia BHINOJHEHUS Ja-| 4 2 | 221 | 221 3 ITonroroska k 1abopaTopHO- Texymuit koHTpONb ycneBae- |OK-9—3ys
OopatopHbix pabot. [lopsimok odopmieHus MPaKTHYECKOMY 3aHSTHIO; MOCTH [K-13 - 3ys
nabopaTopHbIX paboOT W ux 3ammra. WH-
CTPYKTaX 10 TEXHUKE O€30MMaCHOCTH.
Uroro no pazneny 4 4 | 4/4A1 | 4/41 5,4 |IloaroroBka k 1abopaTopHO- Texymuit KOHTPOJIb ycreBae-
MPAKTHYECKOMY 3aHATHIO; MOCTH
2. Crpoenne BemecTB, MX KJjaccupuka-
sl




AynutopHas
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2.1. O6mue cBeaeHUs O CTPOCHUHM BemiecTBa: | 4 2 2/11 | 2/14 3 [Toaroroska k 1abopatopHo- Tekymuii KOHTPOJb ycreBae-|OK-9 -3y
arperaTHble COCTOSIHUS, AE(PEKTHl CTPOCHUS NPaKTUYECKOMY 3aHSTHIO; MOCTH IIK-13 - 3ys
U MX BIIMSHHUE Ha CBOWCTBa MaTepUaloOB; BU-
Ibl CBSI3€H B BEIIECTBE; CTPOCHUE KPHUCTAJI-
JIMYECKUX U aMOP(HBIX BEIIECTB
2.2. Knaccudukanus maTepralioB 1o jiek-| 4 2 | 211 | 2/11 3 [ToaroroBka k mabopaTopHO- Tekymuii KOHTPOJb ycreBae-|OK-9 -3y
TPUUYECKUM U MarHUTHBIM CBOMCTBaM PaKTUIECKOMY 3aHSTHIO; MOCTH [K-13 - 3ys
Utoro no pazneny 4 4 | 421 | 421 6 [ToaroroBka k mabopaTopHO- Tekyiuit KOHTpOIb ycreBae- |OK-9 -3y
MIPaKTUYECKOMY 3aHATHIO; MOCTHU IIK-13 - 3ys
3. KoHCTPpYKIMOHHBIE U TPOBOIHUKOBbIE
MaTepHAJbI.
3.1. Tepmuueckass oOpaboTka KOHCTpYKIH-| 4 2 2 2 3 [ToaroroBka k 1abopaTopHO- Tekymmii KOHTPOJb ycreBae- |OK-9 -3y
OHHBIX MaTepuanoB. MeTamabl M CIUIaBHI. NPaKTUYECKOMY 3aHATHIO; MOCTH TK-13 - 3ys
Knaccudukanuss mpoBOTHUKOBBIX MaTepua-
JIOB, UX CBOMCTBA
3.2. Meramnsl u crmaBel. Knaccuduxamus| 4 2 2 2 3 [ToaroroBka k mabopaTopHo- Tekytuit KOHTpOIb ycreae- |OK-9 -3y
MIPOBOJTHUKOBBIX MaTEPHAJIOB, UX CBOMCTBA MIPAKTHYECKOMY 3aHATHIO; MOCTH TK-13 - 3ys
3.3. Matepuainsl ¢ BBICOKUM CONpPOTHBIEHU-| 4 3 | /1N | 3/11 3 ITonroroska k 1abopaTopHO- Tekymuit KoHTpOIb ycneae- |OK-9 —3ys
€M, TYroIulaBKue wmarepuaibsl. CBepXmpo- MPAKTHYECKOMY 3aHATHIO; MOCTH IIK-13 - 3ys
BOJIHUKHU.
3.4. Hemetaumueckue MPOBOJHUKOBEIE Ma-| 4 3 | 311 | 3/11 3 [ToaroroBka k 1abopaToOpHO- Tekymmii KOHTPOJb ycreBae- |OK-9 -3y
TepUabl MIPAKTUYECKOMY 3aHATHUIO; MOCTH [K-13 — 3ys
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3.5. Ces3p mapameTpoB, Xapakrepusyomux| 4 2 2 2 3 [ToaroroBka k mabopaTopHO- Tekyiuit KOHTpOIb ycreae- |OK-9 -3y
CBOWMCTBA KOHCTPYKITMOHHBIX U TTPOBOIHHKO- PAKTHYECKOMY 3aHSITHIO; MOCTH IIK-13 - 3ys
BBIX DJICKTPOTEXHHUYECKHUX MAaTEepPHajOB, C
napaMeTpamu AJIEKTPOIHEPTETUIECKOTO,
JIEKTPOTEXHUYECKOTO U PaJUOIICKTPOHHO-
ro 000pYAOBaHMSL.
Uroro no pazneny 4 | 12 | 1221 | 12/21N 15  |IloaroroBka K 1a0OpaTOPHO- Texymuit KOHTPOJIb yCIeBae-
NPaKTUYECKOMY 3aHSTHIO; MOCTH
4. [1o1ynpoBOTHUKOBBIE MATEPHAJIBI
4.1. CoiictBa monynpoBoaHUKOB. [IpocTteie| 4 2 | 211 | 2/11 3 IMoaroroBka k  nmabopatopHo-|Tekyimii KOHTposb ycrmeBae-|OK-9 —3ys
MOJTYIIPOBOTHUKH, TTOJYIIPOBOJHUKOBBIE CO- MIPAKTUICCKOMY 3aHSITHIO; MOCTH IIK-13 - 3ys
€IMHEHUS
4.2. TlpuponHble, UCKYCCTBEHHBIC W CHHTE-| 4 2 | 211 | 2/11 3 IMomroroBka k  mabopaTopHo-|Tekymuii KOHTpONb ycrepae-|OK-9 —3ys
TUYECKUE TIONYIPOBOJHUKOBBIE MaTEPHAIIbI, MPAKTHYECKOMY 3aHSTHIO; MOCTHU IIK-13 - 3yB
KJIAaCCU(UKANUS TI0 XUMHUYECKOMY COCTaBY,
(YHKIIMOHATTLHOMY Ha3HAYECHHUIO
Hroro no pazneny 4 4 | 421 | 421 6 [ToaroroBka k 1abopatopHo- Tekymuii KOHTPOJIb yCIieBae-
MIPAKTUIECKOMY 3aHSTHIO; MOCTHU
5. ludyieKTpUYecKHe MaTepHaJIbI
5.1. DnexTpuyeckre, MeXaHU4YecKue, Termo-| 4 2 | 2/11 | 2/11 3 IMomroroBka k  mabopaTopHo-|Tekymuii KOHTPONb ycreBae-|OK-9 —3ys
Bble, BJIQXKHOCTHBIE U (UBUKO-XHUMHUYECKUE MPAKTUIECKOMY 3aHSITHIO; MOCTHU [K-13 — 3ys
CBOWCTBAa. JEKTPOU3OJIAIUOHHBIE TUIACT-
Macchel, (onprupoBaHble MaTepuanbl. Mare-
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pHagbl Ha OCHOBE KayuyKa, JaKH, >SMally,
GbIroCHI
5.2. XKuakue IUAIEKTPUKH, ra3o00pa3Hbie.| 4 2 | 211 | 2/11 3 IMogroroBka k  jabopaTtopHo-|Tekymuii KOHTpOIb ycrepae-|OK-9 —3ys
AKTHBHBIE JMIJIEKTPUKU: CUTHETOJIUDIICK- PaKTUYECKOMY 3aHATHIO; MOCTH IIK-13 - 5y8
TPHUKH, AEKTPeThl. CBA3b XMMHUYECKOTO CO-
CTaBa JUAIEKTPUUECKUX MATEpPUalIOB C HUX
CBOMCTBAMM, 3aBHCHMOCTH CBOWMCTB OT
BHEIIIHUX YCJIOBUH
Hroro no pazneny 4 4 | 421 | 421 6 [ToaroroBka k 1abopatopHo- Tekymuii KOHTPOJIb yCIieBae-
PaKTUYECKOMY 3aHATHIO; MOCTH
6. MarHuTHBIE MaTEpPHAJIBI.
6.1. OCHOBHBIE XapaKTEPUCTUKU MarHUTHBIX 2 | 2/11 | 2/11 3 IMoaroroBka k  nmaboparopHo-|Tekyrmii KOHTpoNb ycneBae-|OK-9 —3ys
MaTepuaioB, HX Kiaccupukanus. Maruu- NPaKTUYECKOMY 3aHATHIO; MOCTH TK-13 - 3ys
TOTBEP/IbIE, MAarHUTOMSTKHE MaTEpUAIbI JUIs
HU3KOYACTOTHBIX U BBICOKOYACTOTHBIX MOJIEH
6.2. TexHoIOTUN MONYYEHUS U HPUMEHEHUS 2 | 2/11 | 2/11 3 IMoaroroBka k  nmaboparopHo-|Tekymmii KOHTpoNb ycneBae-|OK-9 —3ys
JIEKTPOTEXHUYECKUX MarHUTHBIX MaTepua- MIPAKTUYECKOMY 3aHATHUIO; MOCTH TK-13 - 3ys
JIOB, KaK KOMITOHEHTOB JJIEKTPOIHEPTeTHYe-
CKOT0, 3JIEKTPOTEXHUYECKOTO U Pajuo3JIeK-
TPOHHOTO 000PYIOBaHUS
Hroro no pasneny 4 | 421 | 421 6 [Tonroroska k 1abopaTopHO- Texyumuii KOHTPOJIb ycIieBae-
MPAKTHYECKOMY 3aHATHIO; MOCTH
Hroro 3a cemectp 4 | 32 |32/14N|32/14U| 444 IK3aMeH
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HUTOro no IucuumInHe 4 | 32 |32/141|32/14A| 44,4 IK3aMeH

W — B ToM uucIte, 9ackl, OTBEACHHBIE HA pab0OTy B MHTEPAKTHBHOU (hopMe.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Jis peanuzanui MpeayCMOTPEHHBIX BHJOB y4eOHOW paboThl B KadecTBE 0Opa3oBaTeib-
HBIX TEXHOJIOI'MH B IPENOJaBaHUU JUCLMILIMHBI « MalIMHOCTPOUTENIbHBIE MaTePUAIIbI» UCIIOJIb-
3YIOTCS TPAIUIIMOHHAS] U MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

[Tepenaua HEOOXOOUMBIX TEOPETUUYECKUX 3HAHUM U (POPMUPOBAHHE OCHOBHBIX IPE/ICTaB-
JeHU’ 1o Kypcy «MalMHOCTPOUTENbHbBIE MaTepHaIbl) MPOUCXOIUT C MCIOIB30BAaHUEM MYJIb-
TUMEIUHHOIO U 1a00paTOPHOIro 000PYAOBAHMUSL.

Jlexuu IpOXOJAT B TPAAULIMOHHON (hopMme, B opMe JIEKINH-KOHCYJIbTAIli U PodIieM-
HbIX JeKuui. TeopeTudeckuil MaTepuall Ha MPOOJEMHBIX JIEKLUAX SBJISETCS PE3yJIbTaTOM YCBO-
SHHSI TTOJTyYeHHON MH(OPMAITH TOCPEACTBOM ITOCTAHOBKH MPOOJIEMHOTO BOTIPOCA U MOKCKA ITy-
Teil ero pemenus. Ha nekuusx — KOHCYIbTallUAX U3JI0’KEHHE HOBOI'O MaTepHalia COIpOBOXKIaeT-
Cs1 TIOCTAHOBKOM BOTIPOCOB M JMCKYCCHEW B TIOMCKAX OTBETOB HA TU BOIIPOCHI.

[Tpu mpoBeneHuy 1a6OPATOPHBIX PpabOT U MPAKTUYECKUX 3aHATHH UCHOIB3YIOTCSA paboTa B
koManjie u metonst IT.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB B mpolecce o(pOpMIICHHUsS OTYETOB U
aHAJIM3E PE3yNIbTATOB JIAOOPATOPHBIX PAOOT, MPH MOATOTOBKE K KOHTPOJILHBIM padoTaM M HTO-
rOBOI aTTecTalu.

6 YueOHO-MeTOAUUYeCKOEe 00ecTieueHle CAMOCTOAITe/ILHOIH PadoThl 00y4YaommXxcst

AyIuTOpHAs caMOCTOSITeIbHAs paboTa CTy/IEHTOB Ha JTJAOOPATOPHBIX 3aHATHUAX OCYIECTB-
JsieTcsl 0] KOHTPOJIEM IpenoaBaresis B BUJIe 00paOOTKU pe3ysIbTaTOB IKCIEPUMEHTA, KOTOpPbIE
olpenenseT NpenojaBareib Ui CTYACHTa.

BHeaynuropHas camocrosiTenbHas paboTa CTYJEHTOB OCYIIECTBIISIETCS B BHUJE UYTEHUS C
popabOTKOM MaTepuasa U BBHIMOJIHEHUS JOMAITHUX 3aJaHUi ¢ KOHCYJIbTallUIMHU TperoiaBare-
Js1.

OdopmileHne 0TYETOB N0 BHINOJIHECHHIO J1A00PAaTOPHBIX PadoT:
JlaGopaTtopHas pabota Nel
3HaKOMCTBO C J1a00paTOPHBIM 000PYIOBaHUEM, MHCTPYKTaX MO TEXHUKE 0€30MaCHOCTH.

JlaGopatopHas pabota Ne2
HccnenoBanue IIEKTPHUYECKUX Pa3psI0B B BO3AYXE MPH MOCTOSHHOM HAIPSKEHUH

JlaGopaTtopnast pabota Ne3,4
DNeKTpUYecKue pa3psiabl MO MOBEPXHOCTH TBEPABIX JAMIICKTPUKOB MPU MEPEMEHHOM H
MMOCTOAHHOM HAITPSXKCHUN

JlaGopaTtopnast pabota No5
Omnpenenenne MPOOUBHOTO HATIPSKEHUS TPAHCPOPMATOPHOTO Maca.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIBbHBIE padoThl (AKP):

AynuropHas koHTpoJibHas padora Nel — IIpoBoHHMKOBBIE U MOMYNIPOBOJHUKOBbBIE MaTe-
pHUabL.

[TepedyeHb KOHTPOILHBIX BOIIPOCOB JIJIsl TIOJAITOTOBKH K KOHTPOJIbHOU padoTte Nel

1. Kak pa3aensroT mpoBOAHUKHU IO arperaTHOMY COCTOSIHUIO U 110 HOCHTEIISIM AJICKTpUYe-
CKOro Toka?



2. Kakumu MexaHM4eCKMMU CBOMCTBAMHU OIIEHUBAIOT MPOBOIHUKU?
3. UeM oTimyaeTcss XpynkoCTh OT MPOYHOCTH?

4. Uem oTiM4aeTcsi TeMIEPaTypHBIA KO3()PUIMEHT yAeTbHOTO COMPOTUBICHUS OT CPEIHE-
ro TeMreparypHoro koddduimenrta’?

5. Kakue TpeOoBaHUs NPEABABISIOTCS K IPOBOJAHUKOBBIM MaTtepuaiam?

6. B uem paszHuna Mexy TeXHHYECKUM JKEJIe30M, CTIbI0 U YyT'YHOM?

7. B KakoM city4ae aJrOMUHUEBBIE IPOBOJA 10POKE METHBIX?

8. [l 4ero ucrnonb3yroT CIUIaBbl CHIIYMUH U IIOPAJIb?

9. Yem cruiaB anbapeil Jydylie YUCTOro aTFlOMUHUSA?

10. Kakue cBOMCTBa OTHOCATCS K TEXHOJIOTUYECKUM?

11. Kakue TpeboBaHMs NPEABABIAIOTCS K IPOBOJOYHBIM PE3UCTUBHBIM MaTepuaiaM?
12. CoctaB MaHraHMHA U KOHCTaHTaHa?

13. UTo BXOUT B COCTaB HUXPOMa, XpoMedsi, pexpaiis?

14. Kak noyiy4aroT pe3uCTUBHBIE TUIEHKU?

15. B xakux ciiydasx IpUMEHSIOT TYyroljlaBKUE METaJlIbl?

16. Kakue yciaoBUsl Hy’KHO BBIITOJHUTD YTOOBI TOJYYUTh CBEPXIPOBOIUMOCTH?
17. B ueM oTnmune Mexay MATKUMHU U TBEPABIMU CBEPXITPOBOAHUKAMU?

18. B ueM cymHOCTh KpHONIPOBOIUMOCTH?

19. Kak nmostyyaroT HEpOBOJIOYHbIE pe3UCTOpbI? B ueM ux 1ocronHcTBa?

20. B ueM paznuuus MeX1y MapKaMH LIETOK YIEKTPUYECKUX MALIUH?

21. Yto u3 ceds npeAcTaBisiiOT KOHTAKTOJIbI 7

22. B 4yem pasHuiia TpeOOBaHUI K MaTepuany IS CKOJb3AIMX KOHTAKTOB U Pa3MbIKAIO-
mux?

23. Kakolf HeoCTaTOK y MaJTOMOIIHBIX CEPEeOPSHBIX KOHTAKTOB?
24. JIns yero npuMEeHsIOT (UItOChl Ipy ailku?

25. Kakas temneparypa IUIaBJI€HUs] y MATKUX U TBEPABIX IPUIIOEB?
26. Kak u3roToBisifOT METAITIOKEPAMUKY?

27. Kakoii BuJ M30JSLIMM TPOBOJOB MPHUMEHSIOT JJs MAlIMH paOOTaIoNIMX B TSKENbBIX
YCIIOBHSIX?

28. Kakue BUIBI U30JSIUH IPUMEHSIOT I OOMOTOYHBIX MPOBOIOB?
29. 1511 9ero UCIronb3yrT YCTAHOBOYHBIE PUBO/IA U IITHYPHI?
30. HazoBuTe BUABI TPOBOJHUKOBBIX U3ETHIL?

31. Kakoe mecTo monynpoBOJIHUKOBBIE MaTEPUAIbl 3aHUMAIOT IO AJIEKTPOIPOBOAUMOCTH
cpenu Ipyrux BeniecTB?

32. YeM MOXHO yNpaBiIsiTh NPOBOJAUMOCTHIO?
33. Kak BausieT TeMieparypa Ha IpOBOJAUMOCTb ITOIYIIPOBOJAHUKOB?
34. Kakue HoCUTENM 3apsia sIBISIOTCA PABHOBECHBIMU, KAKME HEPABHOBECHBIE?

35. Kak BausieT npumech Ha MPOBOAUMOCTD IOJIYTIPOBOIHUKA?
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36. Kak 00pa3yroTcs ¥ mepeMeIaroTcs IbIpKu?
37. B uem pazHuIa MEXy MOJABUKHOCTBIO JBIPOK U JIEKTPOHOB?

38. B kakoM COOTHOLIEHMM HaXOJATCS KOHLIEHTPALMM 3JIEKTPOHOB U aTOMOB B IOJIYIIpO-
BOJHUKE B OTJIMYUE OT METAIIOB?

39. Uto u3 cebst mpeAcTaBIseT peKOMOMHAIIVS HOCUTEINEH 3apsiioB?
40. Kakast mpoBOAMMOCTh Ha3bIBAIOTCSI COOCTBEHHOM ?
41. Kak npuMech MOTYIPOBOAHHUKA BIHSIET HA KPUCTAJUIMUECKYIO CTPYKTYPY?

42. Tlouemy 31€KTpOHHAs MPUMECH JIETKO OTPHIBAETCSI OT CBOETO aTOMa, a 00pa30BaBIIas-
Csl IbIpKA HE 3aI0JIHIETCS IPYTUM 3JIEKTPOHOM?

43. Kakas npumech Ha3bIBA€TCs JOHOPHOU?
44. Kakast npuMech Ha3bIBA€TCs aKLEITOPHOM?

45. YTo JIe)KHUT B OCHOBE YIPABJICHHUS JICKTPOIPOBOIHOCTBIO TIOIYIIPOBOJIHUKOB, JIETUPO-
BaHuem?

46. Yem OTIMYAIOTCSI MPUMECH BHEAPEHUS OT MPUMECEeH 3aMelieHus] U aM(pOTEPMHBIMU
npuMecsMu?

47. IloyueMy npu MpOU3BOJCTBE IOJYNIPOBOAHUKOB HCIOJIb3YIOT MaTepual 6e3 1e(eKToB
KPUCTAJIIMYECKON pEeLIeTKHU?

48. Kak OIIPEACIIACTCA AbIpOYHAsA DJICKTPOHHAA IINIOTHOCTH TOKA B IOJYIIPOBOIHUKE, 00-
mas IMmIOTHOCTh TOKa B HOJ'IyrIpOBOI[HI/IKe?

49. Kakoe COOTHOIIIEHUE MEX/Ty I1 M p B COOCTBEHHOM MOIYIPOBOJHUKE?

50. Yro oka3bIBaeT BIMSHUE HA XapaKTep 3aBHCHUMOCTH 3JIEKTPOIPOBOJHOCTH MOJYNpPO-
BOJIHUKA OT TeMIIEpaTypbl?

51. Tlouemy mpu BBICOKMX TeMIlepaTypax IOJYIPOBOAHHMKA MO MPOBOJAUMOCTH IMPHOIU-
JKAKTCS K IMPOBOJHUKAM?

52. Kakoil noixynpoBOAHHUK Ha3bIBA€TCS BBIPOKIEHHBIM IPUMECHBIM?

53. Kakyto 0co0€HHOCTb MOJIYIPOBOAHUKOB UCTIOJIB3YIOT NPH CO3JJaHUU TEPMHUCTOPOB?
54. Ontuyeckue ¥ GOTOIEKTPUUECKUE SBICHUS B MOIYIPOBOAHUKAX.

55. DneKTpoHHBIE NPOLIECCH] HA TIOBEPXHOCTH MOJIYIIPOBOIHUKOB.

56. Uto u3 ceds mpencTaBiseT p-T MEPEeX01 U KaK ero Mmoyvaror.

57. Kaxk ynpaBisitoT p-1I1 IEPEXOJOM.

58. IIpocThie NOTynpOBOJHUKH.

59. IlonnynpOBOJHUKOBBIE COEAMHEHUSI.

AynuTopHas KOHTpoJbHas pabora Ne2 — MarHuTHble MaTepuatbl

[TepeueHb KOHTPOJILHBIX BOMPOCOB JUISI MOATOTOBKH K KOHTPOJIBHOM padoTe No2

1. Knaccugukarus MarHUTHBIX MaTepHUaoB.

2. YeM MarHuTOTBEP/bIE MATEPUAIIBI OTIIMYAOTCA OT MAarHUTOMATKHUX ?

3. Yro xapakTepu3ylOT TeMIlepaTypHble KO3()(UIMEHTH OCTaTOUYHOW MarHUTHOMN
WHIYKIUN?

4. Yro u3 cebdst MpeaCcTaBIseT MPOLECC CTAPESHHUsSI MarHUTA?
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3epHa?

11.
12.
13.
14.
15.

Kak nony4aroT 1uThle MAarHUTOTBEP/IbIE MAaTEPUAIIbI?

Kak monydarot cruiaBel ¢ MAarHUTHOM TEKCTYpO?

Kakumu HeroctaTkamu 0071a/1a10T BBICOKOKOOAJIbTOBBIE MAarHUTHBIE MAaTepUaIbI?
J1J1s 4ero MpUMEHSIOT MOPOILIKOBBIE MATHUTHBIE MaTepUabl?

Kakumu cBOHCTBaMM JOJDKHBI 00JIaaTh MAarHUTOMSTKHE MaTepHaIbl?

Kak cBs3aHBI MarHUTHBIC CBOMCTBA TEXHHWUYECKH UHMCTOTO JKeJie3a C pasMepamMu

[Touemy peako UCHOIB3YIOT SJIEKTPOIUTHUECKOE KEIE30?7

Kakum 00pa3oM ynydIiaroT MarHUTHbIE CBOMCTBA IEKTPOTEXHUYECKOM CTa?
Kakum 06pa3oM ynydIaroT MarHuTHbIE CBOMCTBA KPEMHUCTOM cTanu?

Kakum npeumyiiectBoM 00J1aat0T epMaiion?

YeM BBICOKOHHKEIICBEIC NnepmMajljion Jrydure HU3KOHUKEJIEBBIX ?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

[TpoMexyTodHas aTTecTanus UMEET IENbI0 ONPECNIUTh CTEIEHb JOCTIKCHUS 3allJITAHMPOBAHHBIX PE3yIbTAaTOB OOYUEHHUsS MO TUCIUILUIMHE 33 CEMECTp U
MIPOBOAUTHCS B popme 3auera.

JlaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00yUEHHUS U OLIEHOYHBIE CPEICTBA AJIs TPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOM aTTECTAIUH, TIOKA3ATeIN U KPUTEPUH OIICHUBAHMSI.

a) HﬂaHl/IpyeMble pe3yJbTaThbl 06yqemm H OIICHOYHBIC CpeacTBa AJIsI IPOBEACHUS l'[pOMe)KyTO‘{HOi/i aTTecTaluu:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouyHbIe CpEeACTBA

OK-9 - roTOBHOCTBI0 110JIb30BATHCS OCHOBHBIMHU METO/IAMHM 3aIIMTHI POU3BOACTBEHHOI0 NEPCOHAJIA M HaceJIeHUsI 0T BO3MOKHBIX MOCJIeCTBUI aBapuii,
KATACTPO(, cTUXMIHBIX OeACTBHIT

3HaTh

— OCHOBHBIC OIPEICICHHS AJIEKTPOTEX-
HUYECKOTO MaTepHUaIOBeICHNUS;

— OCHOBBI DJJICKTPOTEXHHUYCCKOTO MaTc-
pHAIIOBEACHUSI U TEXHOJOTHMH KOHCTPYK-
HUOHHBIX MAaTCPHAJIOB;

— OCHOBBI JJIEKTPOTEXHUYECKOTO MaTe-
PUATIOBEACHUA MW TCEXHOJOIMH KOHCTPYK-
[IMOHHBIX MAaTEPUaJIOB, AIIEKTPOTEXHUYE-
CKHE MaTCpurajibl B KAUCCTBEC KOMIIOHCHTOB
AIIEKTPOTEXHUYECKOTO U JJIEKTPOIHEpre-
THYECKOTO 000PYIOBaHHS.

1. Kak pa3nendroT MpoBOAHMKY 10 arperaTHOMY COCTOSIHHIO U IIO HOCHUTENSIM 3JIEKTpHUYE-
CKOTro ToKa?

2. Kakumu MEXaHN4YECKMMH CBOMCTBAMU OLIEHUBAIOT ITPOBOJHUKU?

3. UeM oTanyaeTcs XpynKkocTb OT MPOYHOCTH?

4. YeM oTiingaeTcsi TeMIEepaTypHbIi KOAPPHUIMEHT yIeIbHOTO COMPOTUBIIEHUS OT CPE/IHE-
ro TeMIepaTypHOro ko3dduirenra?

5. Kakue TpeOoBaHMs MPEIbABISIOTCS K IPOBOAHUKOBBIM MaTepragam?

6. B yem pa3Huia MeX]ly TEXHUYECKUM KEJI€30M, CTAIIbIO U YYyT'YHOM?

7. B KakoM city4ae aJrOMUHUEBBIE IPOBOJA 10POKE METHBIX ?

8. JlJis 4yero ucrob3yroT CIJIaBbl CHIIYMUH U JIOPah?

9. YeM cruiaB anbapeil Jydlle YUCTOrO aTFOMUHUSA?

10. Kakue cBOMCTBA OTHOCATCS K TEXHOJIOTHYECKUM?

11. Kakue TpeboBaHUS NPEbABISIOTCA K IPOBOJOYHBIM PE3UCTUBHBIM MaTepuaiam?

12. CocraB MaHraHWHA ¥ KOHCTaHTaHA?

13. Yto BXOJIUT B COCTAaB HUXpOMa, XpoMeJs, (hexpais?

14. Kak moyiyuaroT pe3ucTUBHBIC MIJIEHKHU?

15. B kakux ciiydasx IpUMEHSIOT TyTroIIaBKUE METAJUIbI?

16. Kakue ycnoBHsi Hy)KHO BBIIIOJTHUTH YTOOBI MOJIYYUTh CBEPXITPOBOJUMOCTH?




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

KOMIIETCHITHH
17. B 9eM oTiu4re MeX Iy MSITKUMHU ¥ TBEPABIMU CBEPXITPOBOTHUKAMU?
18. B uem CymHOCTh KpUONPOBOJUMOCTH?
19. Kak nostyuaroT HEIpOBOJIOYHbIE pe3UCTOpPbI? B ueM ux n1ocrouHcTBa?
20. B yeM paznuuusi Mexy MapKaMH IMIETOK AJIEKTPUYECKUX MAIIUH?
YMmeTh — TPUMCHUTH TOJIYYCHHBIC 3HAHUS TIPU
HaJIJIKe IEKTPUYECKUX JIBUTATENCH;
1. Jlaboparopuas pabora Nel. 3HakoMcTBO C J1abopaTopHbIM 00OpyAOBaHUEM, HH-
— TPUMEHUTH TOJIyYEHHBIE 3HAHUS TpU
CTPYKTaX 110 TEXHUKE O€30MaCHOCTH.
HAJTAJIKe ¥ MOHTAXKE JJICKTPHUUCCKUX J[BH-
. 2. JlaboparopHas pabota Ne2.VMccnenoBanue 3MeKTPUUECKUX Pa3psAOB B BO3IyXe MPH
rarenei ¥ TpaHcPOpPMaTOPOB;
MIOCTOSTHHOM HaIPsDKCHUH.
— TIPUMEHUTH TOJyYEHHBIC 3HAHUS TPU
HAJIaJIKE U MOHTa)K€ BCEBO3MOXKHBIX JJICK-
TPOTEXHUUYECKUX YCTPOICTB.
Bmagers — METOIAMKAaMM BBIIOJHEHUS pPa3Ho00- | 1. UTo u3 ceds nmpeacTaBisioT KOHTAKTOIbI 7

PAa3HBIX PpacyCTOB HU3OJALOUH DJICKTPUUC-
CKUX JIBUTaTeleH;

— MCTOAUMKaMH BbIIIOJTHCHUA p33H006-
pasHBIX PacyeToOB H3OJSALUM 3JIEKTpHUe-
CKHX JIBUraTesieil u TpaHc(opMaTopoB;

— METOJMKAaMH BBHITIOJIHEHUS pacueToB
IPUMEHHUTENIBHO K MCIIOJIb30BaHUIO JJIEK-
TPOTCXHUYCCKUX U KOHCTPYKIIHMOHHBIX Ma-
TEpUaoB.

2. B ueM pa3Huna TpeboBaHUN K MaTepuaty JUlsl CKOJIb3SIIMX KOHTAKTOB U pa3MbIKAIOIINX ?
3. Kakoil HejocTaToOK Yy MaJIOMOUTHBIX CEpeOpPSHBIX KOHTAKTOB?

4. Jlns 9ero NpuMEHSIOT QIIIOCH TPU Halku?

5. Kakas temneparypa miaBieHHs y MSITKUX U TBEPbIX MPUITOEB?

6. Kak M3roToBIIIOT METaNIOKEPAMHUKY ?

7. Kako# BUJ M30JILIMU [TPOBOJIOB MPUMEHSIIOT JJIsl MAIlIMH paOOTAIOUINX B TSHKEIBIX YCIIO-
BUSIX?

8. Kakue BUIbI M305IA1IMK TPUMEHSIOT JJIsl 0OMOTOYHBIX ITPOBOIOB?

9. Jl51s1 4ero ucnosbp3yroT YCTaHOBOUHBIE IPUBOJA U IIHYPHI?

10. HazoBuTe BUIbI TPOBOTHUKOBBIX U3ACIIHI?

11. Kakoe MecTO MOIYIpOBOJHUKOBBIE Mare€pHallbl 3aHUMAIOT IO JJIEKTPOINPOBOJUMOCTH
cpeau Apyrux BEIeCTB?

12. Yem MO>KXHO yIIpaBJIATh IPOBOAUMOCTBIO?

13. Kak BausieT TeMmneparypa Ha MpOBOJIUMOCTh MOITYIPOBOIHUKOB?

14. Kakne HocuTEnM 3apsiia ABJISIOTCS PaBHOBECHBIMH, KAKUE HEPABHOBECHBIE?

15. Kak BausieT npumech Ha MPOBOAUMOCTH OJTYIPOBOIHUKA?
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CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

16. Kak o0Opa3yroTcs 1 nepeMeniatoTcs AbIpKu?

17. B uem pa3HuIia MEKy TOJIBUKHOCTBIO JBIPOK U 3JIEKTPOHOB?

18. B kakoM COOTHOIIEHUH HAXOISATCS KOHILIEHTPALUU JIEKTPOHOB M aTOMOB B IOJIYIIPO-
BOJHHKE B OTJINYKE OT METAJIOB?

19. Uto u3 cebs npencTapisieT peKOMOMHAIIMS HOCUTEIICH 3apsiioB?

20. Kakast mpoBOAMMOCTh Ha3bIBAIOTCSI COOCTBEHHOM ?

IIK-13 - roTOBHOCTBIO Y4acTBOBaThH B IPOBCACHUM NIPEABAPUTEC/IbHBIX HCNBLITAHUI COCTABHBIX YacTeil ONBITHOTO 06pa3ua MeXﬁTpDHHOﬁ HJIHA pOﬁOTO-
TEXHHYECKOH CHCTEMBI T10 3aJaHHbIM NporpaMmmMamM U METOAMKAM M BECTH COOTBETCTBYIOIIME )KYPHAJIbI HCNBITAHUH

3HaTh

— OCHOBHBIC OIPEACICHHUS IPH BBIMOJ-
HCHHU CJIECAPHBIX PA0OT 3JIEKTPOOOOPY-
JIOBAHMUS;

— TOAXOABbl K OpraHHW3allid CJSCapHbIX
paboT st 00pabOTKM JIeTaseH;

— TIpaBWJIA OXPaHBI TPYJa MPHU CIeCAPHON
00paboTKe HIIEKTPOTEXHUYECKOTO 000pY-
JIOBAaHUS U OTACIbHBIX JIeTAJICH.

1. Kak npuMecs NoIylpoBOJHUKA BIUSIET HA KPUCTAIUIMUECKYIO CTPYKTYpY?

2. IloueMy »yIeKTpOHHAsI IPUMECH JIETKO OTPBIBAETCSI OT CBOETO aToMa, a 00pa30BaBIIAsICS
JBIPKa HE 3aII0JIHAETCS IPYTUM 2JIEKTPOHOM?

3. Kakas npumech Ha3bpIBaeTCs JOHOPHOM?

4. Kakasi npuMech Ha3bIBA€TCS aKIIEITOPHOM ?

5. YUTo NeXUT B OCHOBE YIIPaBJICHHUS 3JIEKTPOIPOBOAHOCTHIO MOIYIPOBOIHUKOB, JIETHPOBa-
HueMm?

6. Uem oTiiMyarOTCs MPUMECH BHEIPEHHsS] OT MpUMecei 3aMenieHus U am(poTepMHBIMU
IpUMECSIMU?

7. IloueMy mpu NMpPOU3BOJCTBE IMOJIYNPOBOJHUKOB MCIIONB3YIOT Marepuan 0e3 neeKToB
KPUCTAJTINYECKON PEIIETKU?

8. Kak ompenensiercst AbIpoyHasi IEKTPOHHAs IIJIOTHOCTh TOKa B MOJIYIPOBOJHUKE, 00IIast
IUIOTHOCTBH TOKA B TIOJYITPOBOJHUKE?

9. Kakoe cooTHoIIEHNE MEXKIY I M p B COOCTBEHHOM IOJIYIPOBOIHUKE?

10. Yto oKa3bIBaeT BIMSIHHME HA XapaKTEp 3aBUCHUMOCTH 3JIEKTPOIPOBOJHOCTH IOJIYINpPO-
BOJIHMKA OT TEMIIEPATYPHI?

11. ITouemy npH BBICOKMX TeMIlepaTypax MOJIYHPOBOJHHUKA IO MPOBOIUMOCTH MPHOIMKA-
FOTCSI K IPOBOJHUKAM?

12. Kakoil noaynpoBOAHMK Ha3bIBAE€TCS BBIPOXKIECHHBIM IPUMECHBIM?

13. Kakyro 0cOOEHHOCTh MOIYIPOBOAHUKOB HCIIONB3YIOT IIPU CO3/1aHUU TEPMUCTOPOB?

14. OnTrueckue 1 HOTOAIEKTPUUYECKHE SBJICHUS B MOIYIPOBOJHUKAX.

15. DnekTpoHHBIE TPOIECCH HA TOBEPXHOCTH MOITYIPOBOJIHHUKOB.
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CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

KOMIIETCHITHH
16. Uto u3 ceds mpeAcTaBIseT p- IEPEX0/] U KaK €ro MmoayJaroT.
17. Kak ynpaBJisitoT p-11 IEpeX0A0M.
18. IIpocTble MOTYIIPOBOJHUKH.
19. ITonynpoBOAHUKOBBIE COCTUHEHUS.
YmMeTh — IPUMEHHTH IOJydeHHbIe 3HaHus TpH |JlaboparopHas pabota Ne3,4. DnekTpuueckue paspsabl MO MOBEPXHOCTH TBEPIBIX AUIICK-
ciiecapHoii  00pabOTKe jeTaneit Juisi pe- | TPUKOB IPH IEPEMEHHOM U ITOCTOSTHHOM HaIPsKEHUH
MOHTA AJIEKTPOOOOPYIOBAHMUS;
Brnagerts — MeToAMKaMM BbIonHeHus ciecaproii| 1. Knaccudukanys MarHUTHBIX MaTepuasoB.

00paboTKM JeTayied uisi PEeMOHTa 3JICK-
TPOOOOPYAOBAHUS;

2. Uem MarHuTOTBEP/IbIE MAaTEPUAIBI OTIMYAIOTCS OT MATHUTOMATKHUX ?

3. Uro xapakTepusylT TeMIlepaTypHble KOIPPUIMEHTH 0CTaTOYHON MAarHUTHOW WH-
OyKiu?

Yro u3 cebs npeAcTaBIsgeT MPoIece CTapSHUS MarHuTa?

Kax momy4aroT 1uThie MArHUTOTBEPABIC MATEPHAIIHI?

Kaxk momy4aroT crutaBel ¢ MAarHUTHOM TEKCTYpOi?

Kakumu HemoctaTkamu 00J1a/1at0T BBICOKOKOOAThTOBBIE MATHUTHBIE MaTEpUaIIbI?
Jns1 4ero npuMEHsIIOT MOPOIIKOBBIE MArHUTHBIE MAaTEPHaIIbI?

Kakumu cBoiicTBamMu JTODKHBI 00J1a71aTh MArHUTOMSITKHE MaTEpHAIIbI?

0. Kak cBsi3aHbl MarHUTHBIE CBOMCTBA TEXHUYECKH YHCTOTO JKeje3a ¢ pa3Mepamu 3ep-

RO ~NOOGA

11. Tlouyemy peaKo UCHOIB3YIOT HIEKTPOIUTHUECKOE Kee30?

12. Kakum 00pa3oM yiIydmiaroT MarHUTHBIE CBOMCTBA JIEKTPOTEXHUIECKOHN cTam?
13. Kakum 00pa3oM ynydiiaroT MarHUTHbIE CBOMCTBA KPEMHHUCTOM cTanu?

14. KakuMm npeumyiiecTBoM 001aJal0T IepMasion?

15. Yem BBICOKOHHUKEJIEBbIE MEPMAJION JTY4IIe HU3KOHUKEIEBbIX ?
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0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHMS:

N3yuenne yueOHOM AUCUUIUIMHBI «MaIlIMHOCTPOUTEIbHBIE MaTEPUANIbD) 3aBEPIIACTCS K-
3aMEHOM.

DK3aMeH MPOBOAUTCS B (hopMe COOECeOBaHMUs, B TIPOIECCE KOTOPOTO OOYUAIOIIHIICS OT-
BEYaeT Ha BOMPOCHI IIPEroaaBaTess.

OK3aMeH IpPOBOAMTCA IO BOIpPOCAM, OXBAThIBAIOIIMM BECh MpoineHHbI Marepuan. Ilo
OKOHYAHUU OTBETA MPEIo/IaBaTelb MOXKET 3a/1aTh 00ydaroleMycs TONOTHUTENIbHbIE U YTOYHSI-
IOIIMe BOMPOCHL. [I0NOXUTENBHBIM TaKkke OyIeT CTpEMIIEHHE CTYASHTa M3JI0XKHUTh pa3IMyHbIC
TOYKH 3pEHHUs Ha pacCMaTpUBaeMylo MpobemMy, BBIPA3UTh CBOE OTHOLICHHE K HEH, MPUMEHUTh
TEOPETUYECKHE 3HAHMS IO COBPEMEHHBIM IpodiieMaM 3KoJIoruu. Pesynpratel Dk3aMeHa 00bsB-
JISIIOTCSL CTYJCHTY HEMOCPEICTBEHHO MOCIIe OKOHUAHUS €r0 OTBETA B ICHb CauU.

IToxa3aTenu U KPpUTEPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aioB) — 00yYaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTUIECKOE U TIIyOOKOe 3HaHUE y4uel-
HOTO MaTepuayia, CBOOOIHO BBIMIONHSAET MPAKTHUECKUE 3a/laHusi, CBOOOJHO OMepupyeT 3HAHU -
MU, YMEHUSMU, IPAMEHSET UX B CUTYAIMSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHHS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OMEPalUiX, IepeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «Y/I0BJIETBOPHUTEJILHO» (3 Oaria) — oOydaromuiicss IEMOHCTPUPYET MOPOTro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
I0TCS OUTMOKH, TIPOSIBISIETCS] OTCYTCTBHE OT/ICIbHBIX 3HAHWUN, YMEHH, HABBIKOB, 00yYarOIIUics
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMHU W YMEHHSIMH TPU WX
IepEeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HEeY/[OBJIETBOPUTEIbHO» (2 Oamia) — oOyJaromuiicss JeMOHCTPUPYET 3HA-
HUs He Oonee 20% TeopeTHuecKoro MaTepuasa, JOMycKaeT CYIIECTBEHHbIE OMNOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYAOBJIeTBOPHUTEeIbHO» (1 Oayn) — oOyuaromuiics He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHHS WHPOPMAINU, HE MOXKET IMOKa3aTh MHTEII-
JeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 3a/1a4.

8 YueOHo-MeTOAMYeCcKOe U HHPOPMALHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOLYJIs1)

a) OcHoBHas JUTEpaTypa:

1. JaBeinoBa, . C. MarepuanoBenenue: YueoHoe nocodue / M.C. lasinosa, E.JI. Mak-
cuHa. - 2-¢ u31. - Mocksa : 1] PUOP: HUIL| UH®PA-M, 2014. - 228 c. (BIIO: bakanaspwuar).
ISBN 978-5-369-01222-2. - Tekct : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/413652 (mata obpamenus: 23.10.2020). — Pexxum goctyma:
10 MOATIHUCKE.

2. IlepdunoB, M. E. MaTepuanoBeieHre ¥ TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTEpHUAIOB
[DnexTpoHHBIN pecype] : Kype neknuii / HoBocub. roc. arpap. yH-T. UHXkeHep. UH-T.; cocT.: M.
E. IlepdunmoB. — HoBocubupck, 2012. — 283 c. - Tekcer : nsnektponasid. - URL:
https://znanium.com/catalog/product/516398 (mata o6pamenus: 23.10.2020). — Pexum goctyna:
IO TOATHCKE.

0) JonmosiHuTebHAS JUTEpATYpA:

1. Kamycrun, B. M. MarepuanoBesieHre U TEXHOJIOTHUU 3JIEKTPOHUKHU: Y4yeOHoe mocodue /
B.1. Kanyctun, A.C. Curos. - Mocksa : HUL] UH®PA-M, 2014. - 427 c. (Bsiciee oOpa3zoBa-
Hue: bakanaBpuat). ISBN 978-5-16-008966-9. - Tekcr : osnekrponnsid. - URL:
https://znanium.com/catalog/product/416461 (mata obpamenus: 23.10.2020). — Pexxum gocTyma:
10 TIOJIITHCKE.
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10. XKykos, B. A. Mexanuka. OcCHOBBI pacuéTa M MPOEKTHUPOBAHUS AETANCH MAalluH:
Yyebnoe nmocodue / B.A. XKykos, }0.K. Muxaiinos. - Mocksa : HUL] UH®PA-M, 2014. - 349 c.
+ ( Jom. mar. znanium.com). - (Beiciiee oOpa3oBanue: bakamaBpuat). ISBN 978-5-16-009218-
8. - Tekcrt : anexrponnsii. - URL: https://znanium.com/catalog/product/427644 (mara oGparie-
Hus: 23.10.2020). — Pexxum goctymna: 1o noJIucKe.

B) MeToanyeckue yKa3aHusi:

1. Metoauueckue ykasaHus K J1aOopaTopHbIM paboram it cryaeHToB / CocraBHUTENb
Knanos A.W.; Maruuroropckuii roc. rexunueckuii yH-T uMm. I'. Y. Hocoa. - MaruuToropcek :
MI'TY um. I'. U1. Hocoma, 2011. - 35c¢. : wi., Tabi. - TeKCT : HEMOCPEICTBEHHBIN.

r) [Iporpammuoe odecnieuenne u MHTEpHET-pecypehl:
IIporpammHoe oGecnieueHue

Haumenoanue 10 Ne noroBopa Cpok JeiicTBuUS JIMIICH3UH
MS folce 2007 Neo 135 ot 17.09.2007 0eccpovHO
Professional
MathWorks MatLab
v.2014  Classroom|K-89-14 ot 08.12.2014 06eccpodHo
License
MathCAD v.15 Edu-
cation University|1-1662-13 ot 22.11.2013 0eccpovHO
Edition
MS  Office Visio
Prof 2013(msa xmac-|/1-1227-18 ot 08.10.2018 11.10.2021
COB)

MS Windows 7 Pro-
fessional(mns  kmac-|-1227-18 ot 08.10.2018 11.10.2021
COB)
7Zip cB000JIHO pacnpocTpansiemoe [10 0eCcCpoOvHO
FAR Manager cB0OOAHO pacnpocTpansemoe [10 06eccpouHO

IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIC CHCTEMBI
HasBanwue kypca CchbllIKa

DOnexkTpoHHass 0a3za TEPHOAMYECKUX W3IaHUH
East View Information Services, OO0O
WNudpopmanmonnas cuctema - EnuHoe okHo 10-
cTyna K MH(QOpMaIMOHHBIM pecypcaM
Hanmonansnas MH(POPMAIMOHHO-
aHanMTudeckas cucrema — Poccuiickuii mamexc|URL: https://elibrary.ru/project_risc.asp
Hay4yHoro nutupoBanus (PUHII)
[TouckoBast cuctema Axkamemus Google
(Google Scholar)
OneKkTpoHHble pecypcbl Oubmuoreku MITY
uM. I'.11. HocoBa
VYHuBepcuterckas HHQOpPMAaIMOHHAs CHCTEMa
POCCHUA
MexayHapoaHass HayKoMeTpuueckas pedepa-
THBHAs M MOJIHOTEKCTOBas Oa3a jaHHbIX Hayud-|http://webofscience.com
HbIX n3nanuii «Web of science»
MexnayHnaponnasi pedeparuBHas U IMOJHOTEK-
CTOBasl_clipaBouHas 0a3a JaHHBIX HAYYHBIX H3-

https://dlib.eastview.com/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

http://magtu.ru:8085/marcweb?2/Default.asp

https://uisrussia.msu.ru

http://scopus.com
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCIUIJIMHBI (MOYJ1s1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarieHue ayIuTOpuu

JlexuroHHas ayauropus

MynbTMEIMIHBIE CPEACTBA XPAHEHHUS], IIEpeaul U
IpeCTaBIeHUs HHPOPMALIUU

JlaGopaTopust 3JIEKTPUUECKHUX
MaIuH

1. DnexTpuyeckue MallMHbI MOCTOSHHOTO U Tepe-
MEHHOT'O TOKOB

KoMnbrorepHslii kinacc

[Tepconanbubie KoMmmbloTephl ¢ maketom MS Office,
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO WH-
(dopManoHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

Aymutopuu JUIsl  CaMOCTOs-
TEJIBHOW pPabOThl: KOMITBIOTEPHBIC
KJIACChl; YMTabHbIE 3ajbl OMOINO-
TEKU

[Tepconanbubie KoMibioTephl ¢ makerom MS Office,
BBIXOZIOM B MIHTEpHET M C JAOCTYIIOM B 3JICKTPOHHYIO MH-
(opManmoHHO-00pa30BaTELHYIO CPEy YHUBEPCUTETA
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