MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHHUSI
POCCUMCKOW ®E/IEPAIIUN
®EJIEPAJTBHOE IT'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJILHOE
YUYPEK/JEHUE BbICIUEI'O OBPA3OBAHUSI

«CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI AKAJIEMMUSI»

«YTBEPKIALO»,
ITpopexTtop 1o yue
« » 0%

PABOYASI ITPOI'PAMMA JUCHUITJIAHBI

DIEKTPOTEXHHUYECKOE U KOHCTPYKIIHOHHOC MaTE€pHaJIOBEIICHHUE

Yposenb 00pazoBaTebHOI NPOrpaMMbI OakasaBpuat

Hanpasienue moaroTrosku 13.03.02 DreKTposHEepPreTHKa U 3IEKTPOTEXHUKA

Hanpagpaennocrs (npoguis) DneKTpocHa0KeHUEe

Popma odyueHus OuHas (3aouHas)

Cpoxk ocBoenusi OI1 4 rona (5 ner)

Hucruryr HrxeHepHslii

Kadeapa pazpadorunx PIL/] DneKTpocHaOKeHHEe

Boinyckarwomast kageapa DiIeKTpocHabKeH e

Havanbuuk A

yueOHO-METOIMYECKOr0 yIpaBIeHHs Cewmenona JLY.
JlupexTop HHCTHTYTA w [TaBnenxo E.H.

P
3aBe1yIOLINiT BbITYCKAOLIEH Ka(])eupou //{/1) / [Inak O.B.

Yepkecck, 2026




COAEPXAHUE
1 | IeJ i OCBOCHUS JHCIIHUIIITHHBI. ¢ ceeeennnneeeeeeessnnnssscccesssnnnnssccessssnnssiosccassssnnnsss 3
2 | Mecto aucuuminHbl B CTPYKTYPe QOIL BITO ....coviiniiiiiiniiiiiniiiiieiinieneincenes 3
3 | Ilmanupyembie pe3yJbTATHI 00YUEHHUS MO TUCHHIITTHHE «.ouvvunrnnnnnrnnieniiiiiisnsssassns 4
4 | CTPYKTYPA U COMEPKAHME TUCIHIITIIHBI «.vvuenrnnreernesesnssnsssseosssssssessnssnsassassnss 5
4.1.00beM AUCIUILTUHBI U BUABL YUCOHOM PAOOTBL. ...\t ettt ettt enieaneeneenneeinieaieans 5
AP @F0) (<07 c2) 607 (01 1061107200 81070: 1 (O 7
4.2.1.Pa3znensl (TeMbl) TUCHMIUIMHBI, BUABI YIYCOHOU ACATEIBHOCTH M (POPMBI KOHTPO- 7
L1 T
A 150107 00) 50503 17 0029 01« JR PP 9
4.2.3. JTaOOPATOPHBIA TIPAKTHKYM .....enreneenranneennenneannenanennans 10
4.3.CamMOCTOATENBHAS PAOOTA OOYUATOIIIHXCS . .+ evveenteeneteenteenneeenneenneennneanneennnenns 11
5 | [lepeuenb yuyeOHO-MeETOAUYECKOT0 oOOecrieyeHUsl IJIsi CAMOCTOSATEbHOH pPadoThl 12
O00YYAIOIIMXCSH IO IMCIMIIITHHE ¢ eutuurnetnrsnreaseesnseassssessasssmsnsenssssessasssssssassnssnsas
6 | OOPa30BATEBHBIC TEXHOTOTH e euuetuneenseeneeneenssssssnsessssssonsssssessossssssssssssssnses 15
7 | YueOHO-MeTOqUYEeCKOe M HH(POPMAIMOHHOE 00ecTieYeHne TUCIUIJIUHBI.... 16
7.1.1lepeueHb OCHOBHOM M TOMOJHUTEIBbHON YUEOHOU JTUTEPATYPBL. ... eneeenereneuriarinennns 16
7.2.Ilepevenp pecypcoB HH(DOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON cetr « HTepHEeT... | 17
7.3. UHpOpMaLIMOHHBIC TEXHOJIOTHH, JTUIIEH3NOHHOE ITPOrPAMMHOE 00ECIICUCHHE ... ... 17
8 | MaTepuajbHO-TeXHUYECKOE 00eCTIeYeHNEe TUCIHIIMHBI «.vvvvreneencansonnens 17
8.1.TpeboBanus k ayaquTopusM (IIOMELICHUSM, MECTaM) JJI MPOBEACHUS 3aHATHH. . ... ... 17
8.2.TpeboBanus kK 000pyAOBaHUIO pabOUYMUX MECT MpenogaBaTesis U 00yJaromuXcs . ...... 18
9 | OcobenHoCcTH peayn3anuu JUCHUILIMHBI /IS HHBAJIHU/I0B U JIMI ¢ OTPAHUYEHHBIMH 19
BO3MOKHOCTSIMH 3/IOPOBBH e ucuntuntnetneencensssacsnsossssassassssessasssssssassnssnsassassnses
Ipuiioskenne 1. DOHT OLEHOUHBIX CPEICTB.c.ueuetnteneenstensenssssssnssssssssonsssomsensassssnse 20
IIpunoxkenue 2. AHHOTAIUS PA0OYEH MPOIPAMMMBI...ceueieiieiieieeneierieceeneessecnsennnne 45
PerieH31sl HA PAOOUYIO MPOTPAMMY . .uveenneeenstoenscsnssosssssssssssssssssssssossssssssssssssssssns 46
JIucT nmepeyTBep:kaeHNs padoyeii MPOrpaMMbl THCITHIITIHHDBL. couvterrereennsanses 47




1 OEJA U 3AJAYUN JTUCIIUITTJIMHBI

OCHOBHOI1 LIEJIBIO OCBOEHUS AUCLUILUINHEI ?7? aBIgeTCs:

(dbopMupoBaHHE Y 00YJArOIIMXCS 3HAHUA M YMEHUU 1O MPUMEHEHHUIO PA3JIMYHBIX DJICK-
TPOTEXHUYECKHUX MATEPHAJIOB B CHCTEMaX JJICKTPOCHAOKEHUS U B JICKTPOTEXHUUYECKOM 000pPYy-
JIOBaHWH MPOMBIIINICHHBIX NPeANpUsITUid. B pe3ynbTare OCBOCHUS TUCIUILUIMHBI 00yYaIOITHICs
JIOJDKEH 00J1a71aTh CIICIYIOIIMMHI KOMITETCHITUSIMHU.
3HaTh 00JIACTH MPUMEHEHHSI, CBOMCTB, XapaKTEPUCTHK U METOJOB UCCIICIOBAHMS KOHCTPYKITHU-
OHHBIX MaTEPHAJIOB B COOTBETCTBHH C TPEOYEMBIMHU XapaKTEPUCTUKAMH IS UCIIOJIb30BAHUS B
obnactu npodeccnoHABHON IeATETHBHOCTH .
3HaTh 00JIACTH MPUMCHEHHMSI, CBOMCTB, XapaKTEPUCTHK U METOJOB HCCIICIOBAHUS JICKTPOTCXHU-
YeCKUX MaTEPHUAaJIOB, BEHIOMPALET SJEKTPOTEXHHUECKHE MaTeprabl B COOTBETCTBUU C TPEOYyeMbI-
MU XapaKTePUCTUKAMM JUIS UCIIOJIb30BaHUS B 00JacTH MPO(PeCCHOHAIBHOMN IeATEIBHOCTH I

YMeETh BBITOJHSITH PacueThl HA IPOYHOCTH MPOCTHIX KOHCTPYKIIUN

OCHOBHBIMHA 3aJadaMu JUCHUIIIIMHBI ABJISAIOTCA:
MO3HAKOMHUTH O0YYaIOLIUXCs ¢ pa3HOOOpa3HbIMU MaTepuallaMy, C BO3SMOXHOCTBIO IIPU-
MCHCHHSA UX B SJICKTPOSHCPICTHUKE, Tpe60BaHI/I$[MI/I K HUM 1 OCHOBHBIMU XapPaKTCPUCTUKAMU,
HAY4YUTh IPUHUMATh U OOOCHOBBIBATh TEXHUYECKHUE PEILEHHs IO IPUMEHEHHUIO Pa3Iny-
HBIX 3JICKTPOTCXHUYCCKUX MaTepI/IaJIOB;
nproOpeTeHne 00y4aroMMKCs TPOYHbIX 3HAHUH U MPAKTHUECKUX HABBIKOB B 00J1acTH,
OIpeIEIsieMO OCHOBHOM LIEJIBIO Kypca.

2 MECTO JUCIHHUAILIAHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBI

2.1. JucrmmummHa «ONEKTPOTEXHUYECKOE W KOHCTPYKIIMOHHOE MAaTepUaOBEIICHUC)
OTHOCUTCS K oOsi3aTenbHON wactu broka 1. JlucrumnuHbl (MOIynH), UMEET TECHYIO CBSI3b C
APyruMu JUCHUIIIIMHAMU.

2.2. B Tabnuue npuBeaeHb! MPEIIIECTBYIONIME U MOCIENYIOIMINE AUCIUIIIMHBI, HAlpaBjeH-
Hble Ha ()OPMHUPOBAHNE KOMIIETEHIUH JTUCHUIUIMHBI B COOTBETCTBUM C MaTpULell KOMIETEHIUHA
OIl.

IIpeamecTByromue 1 nocjaeAyUue AUCHUININHBI,
HaINpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

[TpenmecTByromue IUCHUIINHBI ITocnenyromue TUCHUTIINHBI
dusnka DJEeKTpUYECKUE MALTHHBI
Xumus ONEeKTpOHUKA

3HCKTpI/I‘{CCKI/IC arrmapaThbl
KOMMYTaI_[I/IOHHLIC arraparsl

HpCI[I[I/IHJ'IOMHaH IIpaKTHUKa




3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUS

W3yuenue naHHON y4yeOHOM AUCHUILUIMHBI HAPaBICHO HAa (OPMUPOBAaHUE Y 00yUatOIIUXCsl
crenyrmux npodeccruoHanbHbXx kommereHui (1K)

Ne Homep/ HaumenoBanue koM- | B pe3yjbTare n3yyeHus TUCIUIIHHBI 00Y-
/i HHJIEKC neTeHUnu yaloumecs 10J1KHbI:
KOMIIeTEHLM U (WJIn ee 4acTH)
1 2 3 4
OIIK-5.1 JleMmoHCTpUpYET 3HAHUE O0IacTei
1.

IIPUMCHCHUA, CBOﬁCTB, XapaKTCPUCTUK U ME-
TOJOB UCCIICAOBAHNA KOHCTPYKIHUOHHBIX Ma-
Crioco0€eH HUCII0JIb30BaTh TCpUaJiIOB B COOTBECTCTBUU C Tpe6yeMBIMI/I Xa-

CBOMCTBA pakTepUCTUKAMHU ISl UCTIOJIb30BaHUs B 00-
KOHCTPYKLIUOHHBIX U JacTu npodeccuoHanbHOM e TEeNbHOCTH
JIEKTPOTEXHUYECKHUX OIIK-5.2 JleMoHCTpUpYET 3HaHUE OOsacTe
OIIK-5 MaTepualoB B pacueTax | IPUMEHEHUs, CBOMCTB, XapaKTEPUCTUK U Me-
mapaMETpoOB U PCIKNMOB TOJOB UCCIICAOBAHMA JICKTPOTCXHUUCCKUX
00BEKTOB MaTepuanoB, BEIOUPAET IJIEKTPOTEXHUYECKUE
npodeccnoHaTBbHOM MaTepHaibl B COOTBETCTBUU C TPEOYEMBIMHU
JeSITeIbHOCTH XapaKTePUCTUKAMU JIJIsl KCTIOIb30BaHUs B 00-

JacTU NPO(ECCUOHANBHON JESITEIbHOCTH
OIIK-5.3 Beinon#sieT pacyeTsl Ha IPOYHOCTh
MIPOCTBIX KOHCTPYKIUI




4. CTPYKTYPA U COAEPKAHUE JTUCIUITIJIMHBI

4.1. OFBEM YUYEBHOMH JUCIHUILJIMHBI U BUJbI YYEEHON PABOTHI

Cemectp
Bup yueOHoii paboTbl Bcero yacos Ne 3
4acoB
1 2 3
AyauTOpHBIE 3aHATHSI (BCET0) 50 50

B ToM uncie:

Jlexmun (JI) 16 16

[Ipaktuueckue 3ausatus (I113), Cemunapsi (C)
B ToMm uucrne, npaktuueckas moAroTOBKa

JlaGopaTtopHsie padoTs (JIP) 34 34
B TOM umcie, mpakTUdeckas moJAroToBKa

CamocrositesbHas padora od0yuawmuxcs (CPO) (Bcero) 56 56
B ToM 4mcIIe: KoHTaKTHAs BHEAyAUTOpHAs paboTa 8 8
Pabora ¢ KHUKHBIMU UCTOYHHKAMU 10 10
PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMHU 10 10
[ToaroroBka k 1abopaTtopHoii padote 20 20
[TonroroBka K TECTUPOBAHUIO 8 8
Buja npomexyTou. atTectanumn | 3a4et (3) 3(3) 3(3)

B TOM YHCIJIC:

[Tpuem 3auéra, vac. 0,3 0,3

Koncynpranus, gac.

HUTOI'O: O6mas Tpynoem- 4acoB 108 108

KOCTh 3a4. eI. 3 3




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3jaebl AMCHUILIMHBI, BUbI Y4eOHOM AeSITeJIbHOCTH U OPMBbI KOHTPOJIS

Buabl yueOHo# nesiTeJIbHO-

Ne CTH, BKJIIOYas caMocTosi- | DopMbl Te-
Ne | ceme | HaumeHoBaHue pa3jeia qUCHH- TeJbHYI0 padoTy Kyliero
n/m| Me- IJIHHBI (B yacax) KOHTPOJIA
cTpa Im| Jp BCe- | YyCIeB-TH
a1 3 | (1) CcPO To

1 2 3 4 |5 6 7 8 9

1. 3 [IpoBOIHUKOBBIE MaTEpUATIBI. 4 8 10 22 | BXoxHOI
KOHTPOJIb
(ycTHbII
OTpoc)

2. 3 N30ms111MOHHBIE MaTEpUAJIbL. 4 10 14 28 | Tekymui
KOHTPOJIb
(TectupoBan
ue)

3. 3 [TonmynipoBoiHUKOBBIE MaTepuaibl. | 4 8 12 24 | Tekymui
KOHTPOJIb
(TecTupoBan
ue)

4. 3 MarauTtHble MaTepHabl. 4 8 20 32 | Texymmi
KOHTPOJIb
(TecTupoBan
ue)

5. 3 [TpoMexyTodHast aTTeCTaIHS 0,3 3auér

6. HUTOT'O 16 34 56 | 108




4.2.2 JIeKIINOHHBIH KypC

Ne | HaumenoBanue pa3- HamMmeHoBaHuMe TeMbl Conepxanue JeKUMU Bcero
n/n Jena JEeKIUH 4acoB
JUCHHUILTUHBI 00
1 2 3 4 5
1 [[TpoBogHuKOBBIC Ma- [Buasl 1 0cOOCHHOCTH [KOBajeHTHAs CBSI3b. Uounasl 2
TEpUAJIBL. XUMUYECKOH CBA3U.  [CBA3b. MeTtaiumyeckas CBsA3b. Mo-
JIEKyJIApHas CBA3b. Kpucraiue-
ckas pemetka. [ledekTsl cTpoeHus
KPUCTAJUIMYECKOUN PELIETKH.
CBoiCTBa U 0COOCHHO-METaLIbI U CILIABBI. DJIEKTPOJIH- 2
CTH IPOBOJIHUKOB. ThL. Y I€IbHAsI IPOBOJAUMOCTD U
conpoTtuBiieHue. PaboTa BeIxoma
PIEKTPOHOB. Menb U CIUIaBBbI.
Amomunui. JXKene3o (crann).
2 M3omsiuuonnbie Ma- Buasl  nmomspuzanuullomspuzanmst. [Tpupona qusmnex- 2
TepUalIbl TTADJICKTPUKOB. JIu-TpUYECKUX TIOTEPD B DJICKTPOU30-
DIIEKTPUYECKUE moTe-JIIMMOHHBIX MaTCpUalIax. Dex-
pHu. TPOIPOBOJHOCTH MATEPHUAIIOB U
COCTOSIHHE BEIIISCTBA.
[TpoGoii quanektpu-  [[IpoOoii rasa. IIpoOoii skuakux au-| 2
KOB. TeroBble CBOM- PIEKTpUKOB. TeminoBoi mpoOoii..
CTBa TUAJIEKTPUKOB.  |Kiacchl HArpeBOCTOMKOCTH 3JIEK-
TPOU30JIALIMOHHBIX MAaTEPUATIOB.
3 [[TonynpoBOJHUKOBBIEBHIBI TOTYIIPOBOIHU- [3aBUCHMOCTbD JIEKTPOIIPOBOJIHO- 2
MaTepHalIbl KOBBIX MaTE€PUAJIOB.  |CTH MOJYIPOBOJHUKOB OT BHEIII-
Knaccudukanus mo- |[HUX BO3ACHCTBUIA, OT TPUMECEH.
JTYTIPOBOIHUKOB. [IpocThie MOIYTIPOBOJHUKH.
Meto bl onpezieneHus [T UIbl AIEKTPOIPOBOHOCTH MOTy- | 2
THUIA JIEKTPONPOBOA- [IPOBOAHUKOB. MeToABI onipeaene-
HOCTU. YIIPABJICHUE  |[HUS TUIIA DJIEKTPOIPOBOJHOCTH
PIIEKTPONPOBOIHOCTHIOMOTYITPOBOHUKA.
MOJTYTIPOBOIHUKOB.
4 Mar"auTHbIE MaTe-Buibl MarHUTHBIX Ma- [C1a0OMarHuTHBIC (IMaMarHeTUKH| 2
[pUAJIBI repuanoB. Kitaccudu- |1 mapaMarHeTHMKW) M CHJIbHOMAr-
Kallisl MAarHETUKOB HUTHBIC (q)eppOMaFHeTI/IKI/I nu (bep-
VMarHeTHKH ).
deppomarHuTHbIE Ma- (OCHOBHAsI KpHBasi HAMarHU4MBa- 2
TepUabL. HUsI. MarauTHasi IpOHULIAEMOCT.
deppomaraeTusm. Ilorepu Ha ruc-
Tepe3uc.
HToro 3a cemectp 16
Bcero 16




4.2.3. JIaGopaTopHbIii NPAKTUKYM

Ne | HammenoBanue pa3- | HaumenoBanue jia- | Conep:kanue jadoparopHoi | Beero
n/n | JAeja JUCHUNIMHBI OoparopHoii pado- padoThI 4acoB
ThI (0100
1 2 3 4 5)
Onpenenenue Tem-
Omnpenenenue Temmneparyp-
[TpoBOAHMKOBBIE Ma- | IEPATYPHOrO KO-
1. HOTO K03 umreHTa cornpo- 4
TepHUaIbL. a¢ddurmenta co-
TUBJICHUS
MIPOTUBJICHUS
H3mepenne conpoTUBICHUM
2 H3mepenue conpo- | U onpeaeseHue yaelbHbIX 4
TUBJICHU CONPOTUBIICHUIN MPOBOIHU-
KOB
Omnpenenenue au- Omnpenenenue AUIEKTPH-
ANEKTPUYECKOU YECKOM MPOHULIAEMOCTH U
N3onsuuonHbIe Ma-
3 TeDHATLL MIPOHHUIIAEMOCTH TaHTEHCa yTiia JUAJIeKTPHU- 6
P ' M30JISIIIUOHHBIX Ma- | YECKUX MOTEPh U30JISLIUOH-
TEpHUAaJIOB HBIX MaTepUAJIOB
Omnpenenenue 3eK-
. Omnpenenenue eKTpude-
4 TPUIECKOHN MPOYHO- . 4
CKOI MPOYHOCTH BO3TyXa
CTH BO3/lyXa
Hccnenoanue ¢o-
[TomynpoBOTHUKOBBIE HccnenoBanue Gporonposo-
3) TONPOBOJIUMOCTH 4
MaTepuaibl JUMOCTH TIOJTYTIPOBOJJHUKOB
TIOJIYITPOBOJIHUKOB
HccnenoBanue 6apbepHOTo
HccnenoBanue o Pbep
dboTorddexra u cHITHE
6 6apwrepHoro ¢poTo- . 4
sdhexra BOJIbTAMIIEPHOU XapaKTepH-
CTUKH (PoTOANOIa
ITocTpoenue oc- CHATHe neTin rucrepesuca
HOBHOM KpUBOU (heppoMarHuTHOro Marte-
7 MarHuTtHble MaTe- | HaMarHUYUBaHUS puania ¢ moMOIIb OCIHII- 4
pHUabL. norpada u mOCTPOEHUE OC-
HOBHOM KpUBOM HaMarHu-
YUBAHUS
Onpenenenne Tou- | CHATHE NETIN THCTEPE3UCA
ku Kropu deppo- (heppoMarHuTHOroO Marte-
8 MarHuTHOTO MaTe- | pHalia ¢ TOMOILbIO OCLIMJII- 4
puana norpada u onpezeneHue
touku Kropu
UTOro: 34




4.3. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCHA

Ne
n

HaumenoBanmue pa3-
aesia (TeMbl) JUCUMII-
JIMHBI

Ne
n/n

Buasr CPO

Bcero
yacoB

101010

2

4

[ER

ITpoBoaHMKOBBIE Ma-
TepHUaJb

Pabora ¢ KHIKHBEIMHA U QJICKTPOHHBIMU HMCTOYHUKAMH, Ca-
MOCTOATEJIIBHOC N3YYCHNUE MaTCpHaJia 10 TEME, IIPOCMOTP H
KOHCIICKTUPOBAHUE BHHCOHCKHHﬁ, COCTaBJICHHUE OIIOPHOI'O
KOHCIICKTA I10 TEMC <<HpOBO)1HI/IKOBI>Ie MaTepHraJibD»

1.2

IMogroroBka k nabopaTopHbM paboTam «OmpeneneHue
TeMmIepaTypHoro koadduirienta conporusienus», «M3me-
pEeHUE CONPOTUBIICHUI)

N

N30onsuuoHHbIE Ma-
TEpHUAaIbIL.

PaboTa ¢ KHIKHBIMH M 3JIEKTPOHHBIMH MCTOYHHKAMH, Ca-
MOCTOATEJIEHOE U3yUYeHHE MaTepuaia Mo TemMe, IpoCMOTp |
KOHCIIEKTUPOBAaHUE BUICOJIEKLUI, COCTABICHUE OMNOPHOTO
KOHCIIEKTa 1O TeMe: «DIEKTPONPOBOIHOCTh JIUAIEKTPHU-
KOBY.

10

2.2

PaboTa ¢ KHIWKHBIMH M JIEKTPOHHBIMM HCTOYHHKAMH, Ca-
MOCTOATEJIBHOE U3yYeHUEe MaTepuana o TeMe, IPOCMOTp |
KOHCIIEKTUPOBAHUE BUJIEOJIEKLIUH, COCTABICHUE ONOPHOTO
KOHCIIEKTa o TeMe: «OnpeaeneHue MeKTPUUEeCKONn npoy-
HOCTH BO3AYXa»

2.3

[Moaroroeka k nadopaTopHbIM padoTe «Onpenenenue deK-
TPUYECKON MPOYHOCTH BO3TyXa»

w

[TonynpoBOIHMKOBBIE
MaTepHuabl.

PaGora ¢ KHWKHBIMH H 3JICKTPOHHBIMH HWCTOYHHKaMH, Ca-
MOCTOATCIIBHOC U3YUCHUC MATCpHaJia 10 TEME, IIPOCMOTP H
KOHCIICKTUPOBAaHUC BHHCOHGKHHﬁ, COCTaBJICHHUE OIOPHOI'0
KOHCIIEKTa II0 TEeMeE: <<BI/I)Z[BI MMOJIYIIPOBOAHHUKOBBIX Mare-
pHUaIOB»

3.2

[ToaroroBka k ynaboparopHoii padore «MccnenoBanue ¢o-
TOTPOBOJIMMOCTH  TOJIYIPOBOIHUKOBY»,  «MccnenoBanue
OapbeepHoTro doroddpdexTar

MaruutHsie
MaTepUalIbl

4.1

Pabora ¢ KHWKHBIMH H SJICKTPOHHBIMHW MCTOYHUKAMHU, Ca-
MOCTOATCIIbHOC U3YUYCHUC MaTCpHrajia 1o T€MeE, IpOCMOTP U
KOHCIICKTUPOBAaHUC BI/IILCO.HGKIH/II\/'I, COCTaBJICHHUE OIOPHOI'0
KOHCIIEKTa I10 TEME. ((BI/I,Z[LI MAarauTHBIX MaTCpUaJIOB»

12

4.2

IlogroroBka k sabopaTopHbiM pabotam mo Temam «llo-
CTpPOEHHE OCHOBHOW KPHBOW HaMarHMYMWBaHUA», «Ompene-
seHue Touku Kropuy

4.3

HO,Z[FOTOBKa K TCCTUPOBAHUIO.

Uroro B cemectpe

56

10



5> HNEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1 MeToauuecKkue YKazaHud QJIi MOATOTOBKH K JIEKIIMOHHBIM 3aHATUAM

[TonroToBka K CaMOCTOSITENILHOW paboTe HaJ| JIGKIMOHHBIM MaTEpUaIOM JIOJDKHA HAYu-
HAThCS YK€ Ha CaMOM JIEKIIMM. Y MEHHE CIIyLIaTh, TBOPUYECKU BOCIIPUHUMATDh U3JIaraeMblii Mare-
pHai - 3T0 HEOOXOUMOE YCIIOBHE JUIsl €r0 OHUMAaHUs, HO 00y4aroIeMycsi HeJOCTaTOYHO TOJb-
KO CJIyLlaTh JIEKLIMIO. B mpolecce JIEKIMOHHOTO 3aHATHS HEOOXOIUMO BBIIEIATH BaKHbIE MO-
MEHTbI, BBIBOJIbl, AHAJTM3HPOBATh OCHOBHBIE MOJIOXKEHUS. Ecau npu U30keHuH Marepuana mnpe-
HoJaBaTeseM Co3/laHa MpoOJieMHasi CUTYalMs, IbITaTbCs NMpeayragaTh JaJbHEHIINI xo/ paccy-
XKJIEHUH. DTO CIIOCOOCTBYET JIyUIIEMY YCBOCHHIO MaTepualia JEKIMH U 00JIer4aeT 3allOMHUHAaHUE
OTJICIbHBIX BHIBOJIOB.

Opnako, Kak Obl BHUMaTEJNbHO OOYYaIOIIMKCSA HE CylIall JEKLHI0, OOoJblIasi 4acTh UH-
dbopMaruu BCKOpE Mociie BOCIPUATHS OyneT 3a0bita. [lo3TOMY HEOOXOAMMBIM YCIIOBHEM SIBIISI-
€TCsl KOHCIIEKTUPOBaHUE JIEKIUH. TakuM 00pa3oMm, Ha JIEKIUH TOJDKHO COBMECTUTH JBa MOMEHTA
BHUMATEJIbHO CIIYLIATh JEKTOPA, IPUKJIAAbIBasi MAKCUMYM YCUJIUH JUIsl TOHUMaHUs U3J1araeéMoro
MaTepHuajga U OJHOBPEMEHHO BECTH €r0 OCMBICIEHHYIO 3amuch. [Ipu 3TOM Jekuus He IOJKHA
IpeBpalaTbcs B ypok-IuKTaHT. He Hao cTpeMuThes MoJIpoOHO CIIOBO B CJIOBO 3aIIUCHIBATh BCIO
JEKL1I0, KOHCIEKTUPYHTE TOIBKO camoe BaxkHoe. CrapailTech OT(QUIBTPOBBIBATH U CXKUMATh
nosaBaeMblii MaTepuain. [1o BO3MOXKHOCTH 3allMCH BEIUTE CBOMMU CJIOBaMH, CBOUMH (POpMyiu-
POBKaMH.

KoHcnekT nekmuii 1okeH ObITh B OTACIBHOM TeTpaau. TeTpaas s KOHCIIEKTa JICKIUN
Takke Tpedyer ocoboro BHUMaHMs. Ee Hy)KHO cenaTth yJ0OHOM, MPaKTUYHOM U MOJIE3HOM, Bellb
UMEHHO OHa SIBJISIETCS OCHOBHBIM MH()OPMAaTHUBHBIM UCTOYHUKOM MU MOJTOTOBKE K PA3IUYHBIM
OTUETHBIM 3aHATHAM, 3a4€TaM, IK3aMEHAM.

ITpu KOHCTIEKTHPOBAHUHM JIEKIIMHA HEOOX0IMMO 00palaTh BHUMaHKUE Ha Psiji IPaBUIL:

e Bectu KOHCIEKT HEOOXOIMMO B OTIENIBHON TETpaau, T. K. Pa3pO3HEHHBIEC JHCTHI, KaK

IIPABUJIO, BCET/1A TEPSIFOTCSL.

e 3anucH OCYLIECTBIISITh MAKCUMAJIbHO YETKO U SICHO, UTO ObI B 1ajibHEMIIEM HE BO3HUKaIA

HE00XO0/IMMOCTh B «paciin(poBKe» COOCTBEHHBIX 3aMUCEH.

e [lpu 3amucH KOHCIIEKTOB OCTaBJIATH MOJIS, Ui MOCIEAYIOUIMX TOMETOK, B TEKCTE Bblje-

JSTh TEMBI, pa3/Ieibl, KIIFOUE€BbIe MOMEHTHI.

e B KkoHCHEKTe 110 BO3MOKHOCTH IPUMEHATH COKPALLEHUS CJIOB M YCIIOBHBIE 3HAKHU.

[Tocne mpocnymmBaHus JEKIUU HEOOXOAMMO MPOpadbOTaTh U OCMBICIUTH MOTYYEHHbBIN
Marepuan. OT TOro HACKOJIBKO A((HEKTUBHO 00YJAIONTUICS TO CIETAET, 3aBUCHT U MPOYHOCTH
YCBOEHHUS 3HAHUH, U, COOTBETCTBEHHO, KAU€CTBO BOCIPUSATHS MPEACTOALICH JEKIMH, TaK KaK OH
Oostee 1eNIeHanpaBiieHHO Oy/IeT e€ CIIyIaTh.

Ilepen kaxa0i MOCIENYIOLIEH JIEKIIMEN PEKOMEHAYETCSl IPOCMOTPETh MaTepHall 1o npe-
Jplyme aekuuu. ONbIT NOKa3bIBAET, YTO MPEJCECCUOHHBIN IITYPM HEMPOAYKTUBEH, MaTepual
3aroMHHaeTCs HeHaonro. Heo0xoauM cucteMaTHUeCKuil TPy B TeUEHHE BCEIO CEMECTpa.

5.2 MeTonnueckne yKazaHus 1JIsl HOATOTOBKHU K JIA00PATOPHBIM 3aHATHAM

[ToaroroBka k 1a0OpaTOPHBIM 3aHATHUAM U NMPAKTUKyMaM HOCHUT pa3jMuYHBIM Xapakrtep,

11



KaK 0 COAEP’KAaHUIO, TaK M MO CIOXKHOCTU HcnonHeHus. [IpoBeneHue 3amad sHEPreTU4ecKoro
o0cieoBaHuUs MPEANOIAaracT Xopollee 3HaHWe KOHCTPYKIHMH, MPUHIUNA PabOoThl U3MEPUTEb-
HBIX IPUOOPOB, X BO3ZMOKHOCTEH, yMEHHE BHOCUTH CBOEBPEMEHHBIC MOMIPABKY JJISl TOyYCHHS
0oJiee TOYHBIX PE3YJIbTATOB, a TAKKE METOJUKH 00paOOTKU pe3ysbTaToB.

MHorue nabopaTopHbIe 3aHATHS TPEOYIOT OOJIBIION HUCCIIeA0BATENBCKON paboThI, H3yYe-
HUs JONOJIHUTEIBHOW HAYYHOM M CIELUaIbHOM TEXHUYECKOU nurTeparypsl. [Ipexne ueM mpu-
CTYIUTH K BBIMOJIHEHUIO TaKOH pabOoThl, HEOOXOIMMO 03HAKOMUTHCS OOCTOSATENBHO C COAEpIKa-
HUEM 33JIaHUs, YACHUTh €r0, OLIEHUTh C TOUYKHU 3PEHMS BOCIIPUATHS U 3aIIOMUHAHUS BCE COCTAB-
JSIOUINE €r0 KOMIIOHEHThI. TO OYeHb BaXKHO, TaK KakK MpHU MPopabOTKe COOTBETCTBYIOIIETO Ma-
TepHuaia Mo KOHCIEKTY JIEKIIMU WIH 110 PEKOMEHJOBAaHHOU JINTEpaType MOTYT BCTPETUTHCS OII-
penenenusi, GakThl, MOSICHEHUS, KOTOPhIE HE OTHOCSTCS HEMOCPEACTBEHHO K 3amaHuio. OOy-
YalOIIMICS T0JKEH XOPOUIO 3HAaTh U MIOHUMATh COAEpXKaHUE 3aAaHUsl, YTOObI OBICTPO OLEHUTH U
0TOOpaTh HY)KHOE U3 unTaemoro. Jlanee, B COOTBETCTBUU CO CIIUCKOM PEKOMEHIOBAHHOM JIUTE-
paTypbl, HEOOXOJMMO OTHICKAaTh MaTepUal K JaHHOMY 3aJaHHIO 110 BCEM IIOCOOUSIM.

Becb mogo6paHHbIil MaTepuan HY)KHO XOTS Obl OJJUH pa3 MPOYMUTATh WM BHUMATEIHHO
MIPOCMOTPETH MOJHOCTHIO. [10 X0Ay UTeHHs] moMeyaroTcs T€ MeCTa, B KOTOPBIX COAECPKUTCSA OT-
BET Ha Bompoc, chopmynupoBaHHblii B 3aganui. [locie Toro, kak MaTepuan AJjig OTBETOB MOJ00-
paH, >KenaTeabHO XOTS Obl MBICJIIEHHO, a Jy4Ille BCETO YCTHO WJIU K€ MUCbMEHHO, OTBETUTH Ha
BCE BOMPOCHL. B ciyyae, ecin oOHapyXUTCs Ipo0Oer B 3HAHUX, HEOOXOIUMO BHOBb OOPATUTHCS
K JIUTEPAaTypHbIM MCTOYHHMKAM M MpOpabdoTaTh COOTBETCTBYIOIIMM paznen. ToJIbKO Iociie Toro,
KaK TIIperoaBareib yOeauTcs, 9To 00yJaromricss XOPOIIO 3HAET HEOOXOIUMBINA TEOPETUICCKUI
MaTepuai, YTO €ro OTBEThl JOCTATOYHO apryMEHTHPOBAHBbI U JOKA3aTEJIbHbI, MOXXHO CUMTATh
00yyaroIerocs MOAroTOBJIEHHBIM K BBIITOJHEHHIO Ja00paTOPHBIX PadoT.

Ilepen HauasoM pabOThl OOYYAIOLIMICS JOJKEH OTBETHTh Ha KOHTPOJBHBIE BOMPOCHI
npenojaBarens. [Ipun Hey10BIETBOPUTENBHBIX OTBETaX 0OyUaIOLIMICs HE JOMYCKaeTCs K MpoBe-
JICHUIO J1abopaTopHOi paboThl. OAHAKO OH JOJKEH OCTAaBaThCs B TAOOPATOPUU U MOBTOPHO I'O-
TOBUTBCS K OTBETY Ha KOHTPOJIbHBIE BONPOCHL. IIpn ycrienHoi moBTOpHOM caaue, eciiy 10 KOHIa
3aHATHS OCTAETCS JOCTaTOYHOE KOJIMYECTBO BPEMEHH, NPENOIaBaTelb MOXKET AOMYCTUTH K BbI-
MOJIHEHUIO pabOThl, B IPOTUBHOM Cllydae 00y4aroUUiicsl BBIIOIHSAET padOTy B JIONOJHUTEIBHOE
BpeMmsl.

[Ipu npoBeneHnn U3MepeHU HEOOXOAMMO OCO3HABATH 1IENIb PabOThl, TOYHOCTh, C KOTO-
pOi HY>)KHO BECTH U3MEpPEHHUsI, IPEICTABIATH ceOe MPAaBUIBHO JIM MPOTEKAET SKCIIEPUMEHT.

JIaGoparopHasi paboTa CUMTAETCSl BHIOJHEHHON TOJBKO B TOM cilydae, KOrJa OTYeT IO
Hell npuHAT. PeKoMeHyeTcst COCTaBIIATh OTYET Cpa3y Mocje MPOoBeAeHUs paboThl, 3TO MO3BOJIUT
COKpAaTHUTb TPYy03aTpaThl Ha ee 0OPMIICHHE U 3aAIIUTY.

5.3 MeToanueckne yKa3zaHus mo caMoCTOSTeJIbHOI padoTe

CamocTtosTenpHas paboTa 00yJarouXcs BKIIOYAET B ce0sl BHIIOTHEHUE PA3IIUYHOTO PO-
Jla 3aJaHui, KOTOpbIe OPHEHTHUPOBAHBI Ha OoJyiee TITyOOKOE YCBOGHHE MarepHaia H3ydaeMou
TUCIUTUTHHBL [1o KaKAol TeMe AMCHUIUIMHBI MpeyIaraeTcsl mepeueHb 3aaHnui ISl CaMOCTOsI-
TETHLHON pabOTHI.
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K BBIONHEHHIO 3alaHUK UISI CAMOCTOSATEILHON pabOThl MPEIBSABISIOTCS CICAYIOIINE
TpeOOBaHMS: 3aJaHUs JTOHKHBI UCTIOJHATHCS CAMOCTOSITENIFHO U MPEJCTABISATHCS B YCTAHOBJICH-
HBII CPOK, & TAKXKE COOTBETCTBOBAThH YCTAHOBJICHHBIM TPEOOBAHUSAM IO O(OPMIICHHIO.

[Tpu BBITIOJIHEHUU CAMOCTOSITETTLHOM PabOTHI CIIeTyeT:

® PYKOBOJCTBOBATHCS I'Pa(puKOM MPOBEACHHUS CAMOCTOATEILHON PabOTHI;

® BBINOJHATH BCE TUIAHOBBIE 3a/IaHUsI, BbIJIaBaEMbIC MPEMOAABATEIIEM JIJII CAMOCTOSTEIbHO-
T'0 BBITTOJTHEHUS, M pa30MpaTh Ha CEMUHAPAX M KOHCYJIbTAIUSIX HESICHBIE BOIIPOCHI.

® ICIOJB30BATh MPHU MOJATOTOBKE COOTBETCTBYIOIINX HOPMATUBHBIX JoKymMeHTOB CeBKag-
I'A (mpu yTBEp>KIEHUH TAaKOBBIX);

® [IpH MOATOTOBKE K 3K3aMEHY MapaJljIeIbHO TpopadaThiBaTh COOTBETCTBYIOIINE TEOPETHU-

YECKUE M MPAKTUYCCKHUE Pa3ielibl TUCIUILUIUHEI, (DUKCHPYSI HESICHbIC MOMEHTBI IS UX

oOCYXKJIeHHS Ha MJIaHOBON KOHCYJIbTAIIUU.

[Ipy BBITOTHEHUH CaMOCTOSTEIBHOW PadOTHI IO JUCIUILIMHE HEOOXOAMMO HCIOJIb30-
BaTh OCHOBHYIO U JIOTIOJHUTEIBHYIO TUTEPATYPY MO AUCLHUIIIHHE.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Bcero
Ne . Oo0pa3zoBare/ibHbIE TeX-
' Buabl yueOHol padoThl OO M 4acoB
100]0)
1 3 4 S
1. Jlexums 1. Buabl 1 0COOCHHOCTH XMMUYECKOM [TpoGiemHast, mpe3eHTa- 2
CBSI3M. LS
2. Jlaboparopnas paGora. Onpenenenue Temnepa- | JlaboparopHas padora, 4
TYPHOTO KO3 PHUIHEHTa CONPOTUBICHUS MOJEIUPOBAHUE
3. Jlexus 2.. ColicTBa 1 ocodennocTu npooa- | [IpoGiemHast, mpe3eHra- 5
HHKOB. LML
. JlaGoparophas padora. Vi3mepeHne conpoTus-
4 patopHas p P P JlaGopartopHnas pabora,
JICHUH ¥ OTIpe/ieJIeHUe YACTbHBIX COMPOTHUBIIC- 4
o MOJIETIUPOBAaHHUE
HHI IPOBOJIHUKOB.
S. Jlexuus 3. Buzpl nonspusanuu ausnekrpukos. | [IpoOnemHas, nmpeseHTa- 2
JareKTprudeckue moTepu. 1US U BUJIEO (DUITEMBI
. JlaGoparophast paborta «OnpeneneHue qu3JIeK-
6 paropHas b pel A Jlaboparopuas pabora,
TPUYECKON MPOHUIIAEMOCTH H30JIIIHOHHBIX 4
MOJIETIMPOBAHUE
MaTepuaIoB
7. Jlexuus 4. [TpoGoii nudnexTpukoB. TemaoBsie [TpoGnemHas, nmpe3eHTa- 5
CBOMCTBA UAJIEKTPUKOB. 1US U BUJIEO (DUITEMBI
8. Jla6opatopnas pa6ora «Onpenenenue snektpu- | JlabopatopHas pabora, 4
YEeCKOW IPOYHOCTH BO3yXa» MOJIETTUPOBAaHNE
9. Jlexuust 5. Buibl 1101y IPOBOAHMKOBBIX Mate- [TpoGnemHas, mpe3eHTa- 5
puanos. Kiaccugukanus noxyrnpoBOIHUKOB. 1IUS ¥ BUJIEO (DUITEMBI
10. | JlaGoparopnas pabora «Mccnenosanue Gporto- JlaGopartopHnast paborTa, 4
HPOBOJIUMOCTH TOJTYTIPOBOIHUKOB MOJIETIUPOBAHNUE
.| Jleknus 6. MeTonpl onpeaeneHus Tuma 3JeK-
11 H A el [TpoGnemHas, mpe3eHTa-
TPOTIPOBOJAHOCTH. Y IIPABJICHUE K TPOIIPO- 2
[IUS U BUJIEO (PUITEMBI
BOJTHOCTBIO MOJYIIPOBOTHUKOB.
12. | JlaGoparopnas pabora «Mccnenosanue 6aprep- | Jlaboparopras pabora, 4
HOro potoahdexrar MOJIEIMPOBAHUE
13. Jlexuust 7. Buapl MarHUTHBIX MaTEpUaIOB. [IpobGnemuas, mpezeHra- 2
Kiaccudukaiius MarHeTHKOB. U
14. | JlaGoparopuas paGora «Iloctpoenue ocnosro | JlabopaTopHast pabora, 4
KPHUBOW HAMarHUIUBaHUS MOJIETIUPOBAHHUE
15. [TpobnemHuas, mpe3eHTa-
Jlexmus 8. deppomMarHUTHBIE MaTEPHATIBL. P - 1P 2
At
16. | JlaGoparopnas paGora. OnpeeseHne TOUKH Jlaboparopnas paboTa, 6
Kropu ¢eppomMarHuTHOrO MaTepuania MOJICTTUPOBAHHE
HToro yacoB B cemecTpe: 50
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7.. YAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHE
JANCHUITINHBI
7.1 IlepeyeHb OCHOBHOI U JONOJHUTEIbHON y4eOHOM JIUTepaTypbl

OcHoBHas nuTeparypa

1. [TpakTUKyM 110 TEXHOJIOTUU KOHCTPYKIIMOHHBIX MaTepraioB U MaTepUaIOBEICHUIO : yueOHOe
noco6wue st By30B / C. C. Hekpacos, A. M. [Tonomapenko, I'. K. [TotamoB [u ap.] ; moa pegak-
nueii C. C. HekpacoB. — CII6. : Kaapo, 2023. — 240 c. — ISBN 2227-8397. — Tekcr : aek-
TPOHHBIH // DnekTpoHHO-O0nbmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/57307.html (nata o6pamenns: 21.10.2019). — Pexxum noctyma: mis
aBTOPU3HUP. N10JIb30BATENEH

2. My3buieBa, . B. DaekTpoTexHMUEeCKOE U KOHCTPYKIIMOHHOE MaTepuanoBeaeHue. [lomymnpo-
BOJIHUKOBBIC MaTepHaIbl U UX MpUMEHEeHHe : yaeOHoe nocodue / 1. B. My3puieBa. — Jlumnenx :
Jlunenxuit rocygapcTBeHHbIN TexHnueckuid yausepcutet, ObC ACB, 2021. — 79 ¢c. — ISBN
2227-8397. — TekcT : NeKTpOHHBIH // DnekTpoHHO-O0nbmuoreunas cucrema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/55610.html (nata o6pamenus: 23.10.2019). — Pe-
KHUM JIOCTYTIA: JIJIsl aBTOPU3HP. TIOIB30BaTEICH

3. My3bineBa, U. B. DnekTpoTexHuueckoe U KOHCTPYKLIMOHHOE MaTepuanoBeneHue. usnex-
TpUYECKHE MaTepHAJIbl U X TIpUMEeHeHue : ydyeOHoe nocobue / V. B. My3sunesa, T. B. Cunto-
koBa. — Jluneuk : JIuneukuit rocynapcTBeHHbIl TexHuueckuil yuusepcurer, 9bC ACB, 2014.
— 64 c. — ISBN 978-5-88247-720-1. — TekcT : 2IeKTPOHHBIH // DIEKTPOHHO-ONOIHOTEUHAs
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/55670.html (gara oGpatue-
Hus: 19.10.2019). — Pexum goctyna: uist aBTOpU3UP. MOJIB30BaTEICH

4. IMocsruna, T. A. DAEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUATIOBECHUE : MPAKTHUKYM
/' T. A. Ilocsiruna. — OpenOypr : OpenOyprckuii rocyaapcTBeHHbli yHuBepeuteT, ObC ACB,
2016. — 104 c. — ISBN 978-5-7410-1568-1. — TekcT : 31eKTpOHHBIH // DAEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/72359.html
(mata oOpamenus: 18.10.2019). — Pexxum poctyna: 1yt aBTOPU3UP. MOIb30BaTENIEH
JononHuTenpHas tuTeparypa

1. Ctpenxuna, T. I1. TexHOIOTUS KOHCTPYKIIMOHHBIX MAaTEPUAIIOB : J1a0OPATOPHBIA MPAKTUKYM.
VYue6noe nocodbue / T. [1. Crpenkuna, E. B. [llonuna, A. A. CratuBko. — benropon : benro-
POJCKHI IrOCyIapCTBEHHBIN TeXHOIOrnyeckuil yuusepcutet uM. B.I'. lllyxosa, ObC ACB,
2014. — 87 c. — ISBN 2227-8397. — Tekcr : 2JIeKTPOHHBIH // DNEKTPOHHO-OMOIHOTeUHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/49724 . html (gara obpare-
Hus: 17.10.2019). — Pexxum noctyna: 1uist aBTOpU3UP. MOTb30BaTENeH

2. Nouckux, C. A. OcHoBBI coBpeMeHHOT0 MaTtepuanoBeaenus : Tectol / C. A. Jlonckux, B. H.
Cemuna, C. C. benokonoBa. — Caparos : Aii [Tu Op Meaua, 2018. — 85 ¢. — ISBN 978-5-
4486-0183-5. — TekcT : 21eKTpOHHBIN // DnekTpoHHO-0ubnmmoreynas cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/71573.html (nata obpamenus: 22.10.2019). — Pe-
UM JIOCTYTA: JIIsl aBTOPU3UP. NOJIb30BaTeNeH

3. KoHcTpykimonHsle ¥ QyHKIMOHATbHBIE MaTEPHAIIbl HA METAJUTMUECKON OCHOBE [ DJIEKTPOH-
HBII pecypc] : yueOHoe nocobue / B. M. ®@apbep, H. B. Jlexxnun, B. A. XotunoB [u 1p.] ; mox
pen. A. A. [lonoB. — DieKTpOH. TEKCTOBbIE TaHHbIe. — ExaTepunOypr : Ypansckuii henepaib-
HbIl yHuBepcutet, ObC ACB, 2014. — 252 ¢. — 978-5-7996-1089-0. — Pexxum nocrymna:
http://www.iprbookshop.ru/68437.html

4. benesutun, B. A. Konctpykiuonusie marepuanbsl. CBOHCTBA U TEXHOJIOTMH IPOU3BOJICTBA !
crpaBouHoe nocodue / B. A. beneputun, A. B. CyBopos, JI. H. AkcenoBa. — YensOunck : Ye-
JTSI0MHCKUH rocyiapcTBEHHBIN negarornyeckuit ynusepeurer, 2014. — 354 ¢. — ISBN 978-5-
906777-19-5. — TekcT : 27EKTPOHHBIN // DneKTpoHHO-O0nbmmoTeunas cucrema IPR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/31912.html (nata o6pamenus: 22.10.2019). — Pe-
’KUM JIOCTyIa: JIsl aBTOPU3HP. MOJIb30BaTeNei

5. MarepuanoBeznenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepuaioB : ydeOHoe mocobue / H. C.
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Kosanes, B. B. I'nagnes, O. C. bapsiminukosa, FO. A. Jlaktuonosa ; nox penakueit H. C. Ko-
BasieB. — Boponex : Boponexckuii ['ocynapctBennbslii ArpapHbiii Y HuBepcuteT uM. Mmnepa-
topa Ilerpa IlepBoro, 2016. — 280 ¢. — ISBN 2227-8397. — TeKcT : 351eKTpOHHBIH // Dnek-
TpoHHO-0MOmMoTevyHas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/72693.html (nara o6pamenus: 18.10.2019). — Pexum mgoctyna: as
aBTOPU3HP. MOJIb30BATENEH

7.2. Ilepevyenn pecypcoB HH(GOPMAIIHOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTu « AHTEepHET»
1. http://elementy.ru — IMonynspHbIii caidT 0 pyHIaMEHTaIBHOM Hayke. Hay4ynas Oubaunore-
ka. HoBoctu Hayku. Hayunbie koH(pepeHIINH, JTEKITH, OJTUMITAAIBI.
2. http://window.edu.ru- Exunoe okHO ocTyna K 00pa3oBaTe/ibHBIM pecypcam;
3. http:// fcior.edu.ru - ®enepanbHblil HEHTP HHPOPMALIMOHHO-00pA30BATEIBHBIX PECYPCOB;
4. http://elibrary.ru - HayuHana anekTpoHHan 6ubanoTeka.

7.3.UHpopMaLoHHbIE TEXHOJOTHH, JIHIEH3HOHHOE IIPOrPaAMMHOe 0fecreyeHme.

JInueH3noHHoOe MporpaMMHoe odecmneye- PexkBu3UTHI JINLIEH3UIi/ 10TOBOPOB
HHe

Awntusupyc Dr.Web Desktop Security Suite | JIunen3uonuslii goropop Ne 621
Cpok aerictBust: ¢ 25.09.2025 no 24.09.2026

Koncynprant [lmroc Horosop Ne 7 ot 15.01.2026 1.
[{udpoBoii 0Opa3zoBaTenbHBIN pecype JIutiensuonHsIi goroBop Ne 12873/2511 ot
IPR SMART 02.07.2025 1.

Cpoxk nevictBus: ¢ 01.07.2025 r. no 30.06.2026 r.

CyOnuieH31OHHBIN JOTOBOP

JIMPA Ne 2066/A or 21.01.2014 1.

I'oc. koHTpakT
MATLAB Ne 0379100003114000018 ot 16 mag 2014 r.
Konexkc JINIIeH3uOHHOE CoTJIalleHue

Ne 5/4072 ot 29.03.2026 1.

Becmmataoe [10O

LibreOffice, OpenOffice, MoitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe
Acrobat Reader, Visual Studio Code, PyCharm Community Edition, ArchiCAD.Yuebnas Bep-
cust, Simulink, Electronics Workbench, Kommac 3d/.Yuebnas Bepcus,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayTUTOPUAM (MOMEIIEHUSIM, MeCTaM) /1JIsl IPOBeAeHUS 3aHATHI

1. Yuebnas aynutopust s IPOBEAECHUS 3aHATUN JIEKIIMOHHOTO THUIA!

- HabOop IEMOHCTPAIIMOHHOTO 000PYI0BaHMS U YUeOHO-HAIISIHBIX TOCOOUH, o0ecneunBaro-
HIMX TEMaTUYeCKUE UIUTFOCTPALIMK: IPOEKTOpP, IKPaH, HOYTOYK;

- CHielMaIM3UpPOBaHHasl MeOelIb: CTOJ MPEToAaBaTeIbCKU/, CTYI AT MPEeNnoAaBaTes, CTON yue-
HUYECKHUM, CTYJI YICHHYECKUH, JJOCKa yueHnYecKasi, TymOa kadempa.

2. YuyeOHas ayaAuTOpHs AJisl IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 THUIA, KYpCOBOTO MPOEKTHPO-
BaHUs (BBITTOJIHEHHWE KYPCOBBIX palO0T), TPYNIOBBIX W WHAWNBUIYAIHHBIX KOHCYJIbTAIUH, TEK Y-
IIETO KOHTPOJIS ¥ IPOMEXYTOUHON aTTECTaLlUN:

- TEXHUYECKHUE CPEACTBA OOYUCHHUS, CITyKAIKUE JJIsl TPEeIOCTaBIeHUs yaeOHON nHpOopMaIun
00JIBIION ayAUTOPUH: TIEPEHOCHON MPOEKTOP, IEPEHOCHON HACTEHHBIN SKpaH, HOYTOYK, CHC-
TEMHBIN OJIOK, MOHUTOD, TI0TTEP, MDY,

- CHelMaIM3UpPOBaHHasl MeOelb: CTOJ MPENoaBaTeNbCKUM, CTY UIs MIPEToaBaTelis, CTOJ yJe-
HUYECKUU, CTYJ1 YYCHHUYECKUM, CTOJI KOMIBIOTEPHBIN, T0CKA YUCHUYECKAS.
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3. Ilomerienue it CaMOCTOSATENIbHOM PaOOTHI.

bubnnoTeuHO-N31aTeIBLCKHUM IEHTD.

Otnen o0CIyKUBaHUSI IEUYATHBIMU U3/IaHUSIMHU: KOMIUJIEKT MPOCKIMOHHBIM, MYJIbTUMEIUUHBIN
00opy/oBaHue: IKpaH HACTEHHBIN, TPOEKTOP, HOYTOYK; paboune CTOIbl HAa 1 MECTO, CTYJIbSI.
Otaen oOcnyXKMBaHUS 3JIEKTPOHHBIMH U31aHUSAMU: HHTEPAKTUBHAS CUCTEMA, MOHUTOP, CETEBOM
TEPMHUHAJ, IEPCOHATBHBIN KoMIbIoTep, MDY, mpunTep, pabourie cToabl Ha | MECTO; CTYIb.
HNudopmannonHo-0ubarorpapuueckuii OTaeN: nepcoHalbHbI KOMITbIOTED, cKaHep, MOV,
paboune cToibl Ha 1 MecTo, CTYIIbA.

8.2. TpeOGoBaHus K 000py/10BaHUIO PAa00YNX MeCT NMpenoJaBaTe/ss 1 00y4aromuxcs

1. PaGoyee mecTo mpemnoiaBaresns, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee mMecTo 00ydYaromerocs, OCHaIIeHHOE KOMIBIOTEPOM € JOCTynoMm Kk cetu «MHTep-
HeT», Uil pabOThl B 3JEKTPOHHBIX OOpa30BaTENbHBIX CpellaxX, a Takke sl paboThl C dIIeK-
TPOHHBIMU YY€OHHKAMH.
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9 OCOBEHHOCTH PEAJIM3ALIIMUA JUCIUIIJIMHBI AJIs1 UHBAJIMAOB U
JIML C O'PAHUYEHHbBIMHU BO3MOXHOCTAMMU 310POBbA

s oGecniedyenuss o0pa3oBaHMs WHBAIMIOB U OOYYalOUIMXCA C OTPAaHUYEHHBIMHU BO3-
MO>KHOCTSIMH 3/I0pOBbsI pa3padaThiBaeTcs (B ciiydae HEOOXOIMMOCTH) aJanTHpOBaHHas 00pa3o-
BaTeJbHAs IporpaMMa, UHAUBUAYAIbHbIN y4eOHbIHN IJ1aH C y4eTOM OCOOEHHOCTEH MX mcuxodu-
3MYECKOTO Pa3BUTUSA U COCTOSHUS 370POBbsI, B YACTHOCTU MPUMEHSETCS UHIUBUIYATbHBIN 1101~
XO0Jl K OCBOGHHUIO JUCIMILIMHBI, HHAUBUAYaAJIbHbIE 3a/1aHus: pedeparbl, MUCbMEHHBIE paboThl U,
HA000POT, TONBKO YCTHBIE OTBETHI U AUAJIOTH, UHIUBUAYAIbHbIE KOHCYJIbTALUU, UCIIOIb30BAHNE
JUKTO(POHA U IPYTUX 3aIMUCHIBAIOIINX CPEICTB I BOCIIPOU3BEACHUS JIEKIIMOHHOTO i CEMHHAP-
CKOr'0 MaTepuaia.

B nemsix oGecrieueHus 00y4yaromuxcss MHBAIMIOB | JIMI] C OTPAHUYCHHBIMH BO3MOXKHO-
CTSIMHU 3JIOPOBBSI KOMILJIEKTyeTCs (DOHJ OCHOBHOM Yy4eOHOI JIuTepaTypoi, afanTHPOBAHHON K
OTPaHHYEHUIO, PIIEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB, JOCTYI K KOTOPHIM OPraHHU30BaH B
BUI[ Akanemuu. B 6ubnuoreke mpoBOAATCS WHANBUAYAIbHbIE KOHCYIbTAIIUU AJS JAHHOU Ka-
TEropHH MOJIb30BaTeNeH, OKa3bIBACTCS MOMOIIb B PETUCTPALIUY U UCTIOIB30BAHUU CETEBBIX U JIO-
KaJIbHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEIOCTABISIOTCS MECTa B YUTAIHHOM 3a-
Je.
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[Ipunoxenue 1

®OH/J ONEHOYHbLIX CPEIACTB

IO JMCIHUIIVIMHE  DjekTpoTeXHHYecKoe H KOHCTPYKIIMOHHOE MaTepHaJioBe/leHue
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1. IMACHOPT ®OHJA OHEHOYHBIX CPEACTB 110 JUCHUIIJIMHE

«IJIEKTPOTEXHHYECKOEe M KOHCTPYKIIHOHHOE MATEePHATIOBEIeHHE)

1. KOMHeTeHHI/II/I, (l)opanyeMble B IIpomecce N3y4YCHU sl TN CHUIIJINHBI

Nunekc PopMynMpPOBKa KOMIIETEHIIUU
OIIK-5 CriocoOeH BCToJIb30BaTh CBOMCTBA KOHCTPYKIITMOHHBIX M DJIEKTPOTEXHHYECKUX
MaTEpHAaJIOB B pacyeTax ImapamMeTpoB M PEKUMOB 0OBEKTOB MPO(heCCHOHATLHON
NesITeNIbHOCTH

2. JTanbl pOpMUPOBAHNS KOMIIETEHIMH B NpoLecce 0CBOCHUs TUCHUTITHHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKA3aHHBIX KOMIETEHLUN MPH H3y4EHUH
00y4JarImUMHCS TUCUUIUIMHBL SBIISIOTCS MOCIEI0BATENbHOE M3YUEHHE COAEpPKATEIBHO
CBSA3aHHBIX MEX]ly cO00M pa3zenoB (TeM) yueOHbIX 3aHATHH. M3yueHnue kaxaoro paszaena
(TeMBbl) mpeAnonaraeT oBiaJeHue HeOOXOIUMBIMU KOMIIeTeHIUsAMH. Pe3ynbrar arrecra-
IIUH Ha Pa3JIMYHbIX dTanax (OpMUPOBAHUS KOMIIETEHIIMH MOKa3bIBACT YPOBEHb OCBOCHMUS
KOMITETEHIAH.

OTtanHocTh (GOPMUPOBAHUS KOMIIETEHIIUI MPSMO CBSI3aHA C MECTOM JHUCHUIUIMHBI
B 00pa30oBaTeIbHOM MpOrpaMMme.

Pa3nesnl (TeMbl ) JUCIUTI- dopMupyemMble KOMIETeHUUH (KOAbI)
JIMHBI OIIK-5

Paznen 1. +
HpOBO,Z[HI/IKOBBIC MaTCpHUaJIbl
Paznen 2. +
I/I3OJ'I}II_II/IOHHBIG MaTcpHraJibl
Paznen 3. +
HOJ’IyrIpOBOI[HI/IKOBHC Marepua-
JIbIL
Paznen 4. +
MarHuTHbIE MaTEPHAIIBI
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3. Iloka3aTejin, KpUTEPUHU U CPEACTBA OLICHNBAHUA KOMIIeTeHI[U, GOpMHUpPYyeMbIX
B IIpouecce U3y4YeHus: AU CHUTINHbI
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OIIK-5. Cioco6eH UCronb30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M JJIEKTPOTEXHUUECKHX MAaTePHAIOB B pacyeTax MapaMeTpOB U PEKHMOB
00BEKTOB MPOGECCHOHATBHON ACSITETLHOCTH

ILnanupyembie pe- Kpurepun oueHuBaHusi pe3y/jbTaToB 00y4eHUs! Cpencrsa onieHMBaHUA
3yJILTATHI 00y4YeHuUsl Pe3yJIbTATOB 00y4eHUsl
(mokazareJu J10c-
THKEHHS 32IAHHOTO HeY/10BJIeTBOPHU- YIOBJIETBOPUTEIb- XOpo1Io OTJIMYHO Texymuii [Tpomexy
YPOBHSI OCBOEHMSI TeJIbHO HO KOHTPOJIb TOYHas
KOMIEeTEeHIU) aTTecTanu
HNupukaropsl qoc- s
THKEHUSI KOMITe-
TeHLIHH
OIIK-5.1 lemonct- | He 3naet: o6nactu | YactuuHo 3Haer 00- B mieniom 3Haer obmactu | OmmdHO 3HaeT o6Jiac- ODO:
pUpYyeT 3HaHHE 00- MIPUMEHEHHUSI, CBOI- | TaCTH MPUMEHEHHs, | MPUMEHEHUS, CBOWCTBA, | THU IPUMEHEHUS, YCTHBIH OI1-
JacTel MPUMEHCHHSI, | CTBA, XapaKTepH- CBOWCTBA, XapakTe- | XapaKTePUCTHK M METO- | CBOWCTBA, XapaKTe- poc; 3auer
CBOWCTB, XapaKTepu- | CTUK U METOJIOB PHUCTHK ¥ METO/IOB JIOB MCCTIEIOBAHUSI KOH- | PUCTUK U METOJIOB TecT
CTHK ¥ METOJIOB UC- | UCCIICJIOBAHMSI KOH- | MCCJICIOBAHUS KOH- | CTPYKIIMOHHBIX MaTe- WCCJICJIOBAHUS KOH-
CJIETOBaHMSI KOHCT- CTPYKIIMOHHBIX Ma- | CTPYKLIIMOHHBIX Ma- | PHAJIOB B COOTBETCTBUH | CTPYKIIMOHHBIX MaTe-
PYKITMOHHBIX MaTe- TEPHUAJIOB B COOT- TEPHUAJIOB B COOTBET- | C TPeOyEeMBIMHU XapaKTe- | PHAJIOB B COOTBETCT-
pHAJIOB B COOTBETCT- | BETCTBHH C Tpe- CTBUU C TpeOyeMbl- | PUCTUKAMH JIJIsl UCTIONb- | BUU C TPeOyeMbIMU
BHU C TPEOYEMBbIMH OyeMBbIMH XapaKTe- | MU XapaKTePUCTH- 30BaHUs B 00JaCTH XapaKTePUCTHKAMU
XapaKTepUCTHKAMHU PUCTHKAMU AJISl UC- | KaMU 7Sl UCTIOb30- | MpodecCHOHaIbHON JUISL CTIOJIb30BaHUS B
JUTSI ICTIONIB30BaHMUSl | MOJIB30BAaHUS B 00- | BaHUs B 00J1acTH NeSTeTbHOCTH obnactu podeccuo-
B obmactu mpodec- nactu npodeccruo- | mpodeccuoHaATbHON HAJIBHOU JIeATeIbHO-
CHUOHAJILHOW Jes- HAJIBHOW JI€SITENb- JIESITETbHOCTH CTH
TEIHHOCTHU HOCTH
OIIK-5.2 lemonct- | He 3Haer o6nactu Yactuuno obnactu B nenom 3Haer obnactu | YMeno UCTOIb3yeT
pUpYET 3HaHHE 00- MPUMEHEHHUS, CBOI- | IPUMEHEHHUs], CBOM- | MPUMEHEHHS, CBOMCTBA, | 3HAHUA 0OIACTH ODO:
JacTel MPUMEHCHHSI, | CTBA, XapaKTepH- CTBa, XapaKTEPUCTUK | XapAaKTEPUCTHK H METO- | IIPUMEHEHUS, CBOM- YCTHBIH OII- 3aver
CBOWCTB, XapaKTepu- | CTUK U METOJIOB Y METOJIOB HCCTIEIO- | OB MCCIIEIOBAHUS CTBA, XapaKTEPUCTUK poc;
CTHK ¥ METOJIOB UC- | UCCIICJIOBAHUS BaHUS JJIEKTPOTEX- AIIEKTPOTEXHUICCKUX 1 METOJIOB HCCIIEIO0- TecT
CJIEJTOBaHHUS DJICK- ANEKTPOTEXHUYE- HUYECKUX MaTepua- | MaTepHUasoB, BHIOMpPAET | BaHUS DJIEKTPOTEXHU-
TPOTEXHUYECKHUX Ma- | CKUX MaTEPHUaJIOB, | JIOB, BRIOUPAET DJICK- | AJIEKTPOTCXHUYCCKHE YECKUX MaTEePHAJIOB,
TEpHAaJIOB, BHIOMPAET | BHIOMPAET DIEKTPO- | TPOTEXHUYECKHE Ma- | MAaTEpPUAIIBI B COOTBET- BBIOMPAET DIEKTPO-
ANIEKTPOTEXHUICCKUE | TEXHHYECKHUE MaTe- | TePHAIbl B COOTBET- | CTBHH C TPeOyeMBIMHU TEXHHYECKUE MaTe-




MaTepHalIbl B COOT-
BETCTBUU C Tpedye-
MBIMHU XapaKTePH-
CTHKAMHU JIJISl MiC-
MOJIb30BaHUS B 00-
nactu npodeccuo-
HAJILHOU JIEITENbHO-
CTH

pHalbl B COOTBET-
CTBHH C TpeOye-
MBIMHU XapaKTepH-
CTHKAMHU JIJISl MiC-
MOJIb30BaHUS B 00-
nactu npodeccuo-
HaJILHOU JIeITENb-
HOCTH

CTBUH C TpeOyeMBbI-
MU XapaKTEePUCTH-
KaMH JIJIsl HCTTIOJTB30-
BaHUs B 00J1aCTH
npodecCuoHaIbHON
JeSTeIbHOCTH

XapaKTEePUCTUKAMU IS
HCIIOJIb30BaHMs B 00-
JacTu npodeccruonanb-
HOHM JeSITeIHLHOCTH

pHaibl B COOTBETCT-
BHUHU C TPeOYEMBIMU
XapaKTepUCTUKaMHU

JUTSL ICTIOJIb30BaHUS B
obnactu podeccuo-

HaJIbHOU AeITENbHO-
CTH

OIIK-5.3 Brimonaser

pacyeTsl Ha IPOY-
HOCTb IIPOCTBIX KOH-
CTPYKLIUI

He ymeer BbImon-
HATbH PAcyYEThl HA
MIPOYHOCTBH IPO-
CTBIX KOHCTPYKIMI

YactuuHo ymeer
BBIIIOJIHATh Pacy€Th
Ha [IPOYHOCTH IIPO-
CTBIX KOHCTPYKLMI

XopoIio ymMeeT BbINOJ-
HATH pacyeThl Ha IIPOY-
HOCTb MPOCTHIX KOHCT-

pyKumi

OTIMYHO yMEET BbI-
HOJIHATh PAcyeThl Ha
MPOYHOCTh POCTHIX
KOHCTPYKLUU

ODO:
YCTHBIH OI1-
poc;
TECT

3auer
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4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPECACTB 110 JUCHUILJIMHE

CEBEPO-KABKA3CKAS IN'OCYJAPCTBEHHASA AKAJEMMUSA

Kadenpa DnexrpocHabxkeHue

Bomnpocsl k 3auety
10 TUCLUILIINHE
DJIEKTPOTEXHUYECKOE M KOHCTPYKIMOHHOE MaTepHaJIOBeleHue

HaUMCHOBAaHHEC Z[I/ICIII/IHJ'II/IHLI)

Pazgen 1 IIpoBoagHUKOBBIE MATEPHUAJIbI
Tema 1 Buabl 1 0CO0EHHOCTH XHMHYECKOH CBSI3ZH

Bonpoc 1. Kako# Bua1 XUMHUYECKON CBSI3M CaMbIi TPOYHBIA U TTOUeMy?

Bompoc 2. ¥V kakux BemniecTB camasi HIMPOKast «3anpeiieHHas 30Ha»?

Bompoc 3. B kakux BemiecTBax camoe 00JIbIlIOe 3HaUYeHUe JUIMHBI CBOOOIHOTO TTpodera 3JeKTpoHa?
Bonpoc 4. Kakum npoiieccom 00yciaoBieHa 3JEKTPOIIPOBOHOCTD I'a30B MPU CBEPXBBICOKON TemIepa-
Typ€ ¥ HOPMAJIbHOM JIaBJIeHUU?

Bonpoc 5. [louemy yBenuuuBaeTcs 31€KTPONPOBOTHOCTD KUAKUX AUIIECKTPUKOB C POCTOM TeMIIepa-
TyphbI?

Tema 2 KJIaCCI/I(l)HKaIII/IH NMPOBOJHUKOBLIX MaT€pHUaJIOB

Bompoc 6. Kakue BelecTBa NpUMEHSIOTCS B TYTOIIaBKUX KOHTaKTax?

Bomnpoc 7. KakuMu MetaniamMu MOKphIBatOTCS C1a00TOYHbIE KOHTAKThI?

Bompoc 8. HazoBuTe BemiecTBo ¢ HAaMOOIBIINM YAEIbHBIM COIPOTUBICHUEM ?

Bomnpoc 9. Kakoil maTepuan npuMeHsiercs A1 U3rOTOBJICHUS TEPMOCTaOUIbHBIX PE3UCTOPOB?
Bompoc 10. Kakoit marepuan npumeHsieTcs JUisi U3rOTOBJIEHUS HArpeBaTeIbHbIX JIEMEHTOB IPUOO-
pos?

Tema 3 CpoiicTBa H 0CO0€HHOCTH NIPOBOJHHKOB

Bonpoc 11. B kakom cOCTOSIHMM HaxOATCSl aTOMBI B TIPOBOJHUKE?

Bompoc 12. IloueMy y METaIITHYECKOTO TPOBOIHUKA C POCTOM TEMITEPATYPhl YBEITHUYUBAECTCS COMPO-
TUBJIEHUE?

Bompoc 13. B uem 3axitouaercst CKUH-3PPEeKT?

Bonpoc 14. [Touemy npu IpoTE€KaHUU IEKTPUUIECKOTO TOKA 10 IPOBOAHUKY OH HarpeBaercs?
Bompoc 15. Kakoe BemiecTBo 100aBIISIOT B 3J1€KTPOTEXHUYECKYIO CTaJb JIsl yBEIUYEHUS €€ yIenbHO-
r0 CONMPOTHUBIICHUS?

Pa3nesn 2 M3oasiinoHHBIC MAaTepHAIbI.
Tema 1 Buabl moJsipu3anuu Iu31eKTPUKOB
Bompoc 16. Uto noka3bIBacT OTHOCUTENbHAS TUNIEKTPUYECKas IPOHUIIAEMOCTh?
Bomnpoc 17. C kakum mpo1ieccoM CBSI3aHO MOHSITUE OIS pU3aus?
Bompoc 18. Uem oTiMuaeTcst 37€KTPOHHAsS U 3JIEKTPOHHO-PENAKCAllMOHHAs OJIApU3auu’?
Bompoc 19. /Ins kakoro Buja NOJsSpU3aLMY CIIPABEIIMBO BBICKAa3bIBAHUE «HE CONIPOBOKIAETCS MOTE-
psamMu»?

Bonpoc 20. B kakux 1uanekTprukax HauMeHbIlIe OTePH Ha IEPEMEHHOM HaIpsiKeHUN?

Tema 2 DIeKTPONPOBOJAHOCTDH AMIJIEKTPUKOB
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Bompoc 21. 3a cuet 4yero nosBiasieTcs 3AEKTPOIPOBOAHOCTD AUIIEKTPUKOB?

Bonpoc 22. ITouemy yBeIM4YMBAETCS JIEKTPONPOBOJHOCTD TBEPBIX AUAJICKTPUKOB C POCTOM TEMIIE-
patypbl?

Bormpoc 23. TermmoBoit mpoOoit )KUIKUX TUIICKTPHUKOB.

Bompoc 24. Otuero «crapeer» TpanchOpMaTOPHOE MACIO?

Bonpoc 25. Ot 4yero He 3aBUCHUT ITPOOUBHOE HAIIPSDKEHUE IIPU AIEKTPUUYECKOM MPoOoe TBEPAOTo Au-
aneKTpuka’?

Pa3nesn 3 IlosynpoBoaHMKOBBIE MaTepHaJIbl.
Tema 1 Buapl no1ynpoBoJHUKOBbIX MATEPHAIOB

Bomnpoc 26. C kakuM H3 MOJIyIIPOBOIHUKOB CBSI3aHO BBICKA3bIBAaHHE «00J1a/1aeT B paBHOM Mepe Kak
3JIEKTPOHHOU TaK U JABIPOYHOM 3JIEKTPOIPOBOTHOCTHION?

Bonpoc 27. YMeHbIeHUe CONPOTUBICHUS MOTYIPOBOIHUKA IPH YBEIMYCHUU TEMIIEPATYPHI 00Y-
CJIOBJICHHO:

Bompoc 28. DnemMeHTapHBIM OCHOBHBIM HOCHUTEJIEM 3apsi/ia B OJYIPOBOIHUKE N-TUIIA SBIISIOTCA:
Bormpoc 29. ConpoTuBiieHre MoJyIpoBOIHUAKA TIPU TEMITEpaType aOCOIIOTHOTO HYJISA?

Bompoc 30. YBenuuenue reMneparypbl Kak BIUSET Ha IOTEPU, 00YCIOBIEHHBIE AIEKTPOIPOBOIHO-
CTBIO?

Tema 2 YnpasJ/ieHHe 3JIEKTPONPOBOJIHOCTHIO MOJYIIPOBOJHNKOB

Bonpoc 31. 3a cuet dero p-n nepexo/1 IPOBOAUT AIEKTPUUECKHI TOK TOJIHKO B OJJHOM HaIlpaBJICHUN?
Bompoc 32. JlelictBuem kakoro ¢aktopa o0yCJIOBJIeHA MTOBBIIICHHAS KOHIEHTPAIHUS «IBIPOK» B P-
MOJIYTIPOBOTHUKE?

Bompoc 33. [loueMy yMeHBIIIA€TCsl COMPOTUBIIEHUE TIOJTYIIPOBOJHUKA IPU OCBEIICHUH?

Bonpoc 34. Ha3oBute npuunHy yMEHBIICHUS COMPOTHUBIICHUS OTYIIPOBOJHUKA TP OXJIAXKICHUH.
Bompoc 35. B gem 3akimrouaercs 3pdext Xoiuta B MOIympoBOIHUKE?

Pa3znes 4 MarautHble MaTepHaJIbl.
Tema 1 MaruuTHasi IPOHUIIAEMOCTh

Bompoc 36. BemiectBo, 001aaroniee HaMMEHBIITUM 3HAY€HUEM OTHOCUTEIILHOW MarHUTHOUW MPOHHU-
HaeMOCTH?

Bormpoc 37. Y MarHUTOMSATKHAX MaTepPHAJIOB 3Ta BEJIMYNHA MEHBIIIE, YeM Y MATHUTOTBEPIBIX:
Bomnpoc 38. Kakas BennunHa ropa3go MeHbIIIe y MArHUTOMATKAX MaT€pUalIOB, YeM Y MarHUTOTBEP-
IBIX?

Bonpoc 39. MarautHoe CBOMCTBO MaTepuaia «0CTaTOYHAasi HAMAarHHYEHHOCThY XapaKTepU3yeT:
Bompoc 40. ®opmyna 0THOCUTENBHON MarHUTHOW MTPOHUIIAEMOCTH.

Tema 2 Kunaccupukanusi MArHUTHBIX MATEPUAJTIOB

Bomnpoc 41. O xakoM 3Ha4€HUN OTHOCUTEIBHOW MAarHUTHOM MTPOHUIIAEMOCTH TOBOPUT OMPENECIEHUE
«AuaMarHCTHKHI?

Bonpoc 42. [lng matepranoB ¢ KAKUM 3HAY€HHUEM OTHOCUTEIbHOW MAarHUTHON TPOHUIIAEMOCTH K C-
MOJIB3YETCSI TEPMUH «IIapaMarHeTHUKN»?

Bormpoc 43. O kakoM 3Ha4€HUH OTHOCUTEIHFHOW MarHUTHOM MPOHUIIAEMOCTH TOBOPUT TEPMHUH «ep-
POMarHeTUKn»?

Bomnpoc 44. BemectBo, SBISIOMIEECS JUaMarHETUKOM:

Bomnpoc 45. Kakue BemiecTBa Ha3bIBalOT MapaMarHeTUKamMu?

Tema 3 ®deppoMarHuTHBIC MAaTePHAbI

Bompoc 46. C kakoi 1IesIbI0 JTUCTBI AEKTPOTEXHUUECKON CTaIM U30JIUPYIOT APYT OT JIpyra?
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Bormpoc 47. @epputoBbie CepIeYHUKHN BIMOTHSIIOT CILUIOMIHBIMH, & HE Pa3/IeNISIOT Ha JIUCTHI U T1a-
CTUHKH - TTI0YeMy?

Bormpoc 48. 3a cuer vero y ¢peppoMarHeTika NosiBISETCS 0CTaTOYHAsS HAMAarHUYE€HHOCTh?

Bomnpoc 49. Hanpsik€HHOCT MAarHUTHOTO MOJISI MpeBbIIaeT Hyax, B KAKOM COCTOSIHUM MPU 3TOM Ha-
XOJHTCs (PeppPOMArHeTHK?

Bonpoc 50. TTorepu Ha ructepesuc.
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Bonpocsl 1151 KOJIJIOKBUYMOB, co0ece10BAHNS
MO TUCUHUILIIUHE
DJIEKTPOTEXHUYECKOe U KOHCTPYKIIMOHHOE MaTepHaJIoBeleHue

HAaMMCHOBAHHEC Z[I/ICI.II/IH.]'II/IHLI)

Pazgen 1 IIpoBoagHUKOBBIE MATEPHUAJIbI
Tema 1 Buabl 1 0CO0EHHOCTH XHMHYECKOH CBSI3ZH

Bonpoc 1. Kako# Bua XUMHUYECKON CBSI3W CaMbIil TPOYHBIA U nouemy?

Bompoc 2. V kakux BemiecTs camasi IIUPOKas «3alpelieHHas 30Ha»?

Bonpoc 3. B kakux BemiecTBax camoe 00JbII0e 3HaYeHHEe JUIMHBI CBOOOIHOTO 1podera 31eKTpoHa?
Bonpoc 4. Kakum nporieccom 00ycoBieHa 3JIEKTPOIIPOBOIHOCTE Ta30B MPH CBEPXBHICOKOM TemIepa-
Type ¥ HOPMaJIbHOM JIaBJICHUU?

Bomnpoc 5. [Touemy yBenu4MBaeTCs MIEKTPOIPOBOAHOCTD KUIKUX AUIEKTPUKOB C POCTOM TEMIIEPA-
TypbI?

Tema 2 Kuaccudgukanus npoBOJHUKOBBIX MATEPHAJIOB

Bomnpoc 6. Kakue BemecTBa MpUMEHSIOTCS B TYTOIJIaBKUX KOHTAaKTax?

Bompoc 7. Kakumu mMetamiaMu HOKPBIBAIOTCS CI1a00TOYHbIE KOHTAKTHI?

Bomnpoc 8. Ha3zoBure BemecTBo ¢ HAUOOJIBLINM yIEIbHBIM COIPOTUBICHUEM ?

Bompoc 9. Kakoii MaTepuan npuMeHseTcs 1151 U3rOTOBJICHUS TEPMOCTAOUIIbHBIX PE3UCTOPOB?
Bomnpoc 10. Kakoii Mmatepuan npumMeHseTcst U U3roTOBJICHHS HarpeBaTeIbHbIX 2JIEMEHTOB MPUOO-
poB?

Tema 3 CpoiicTBa U 0cO0€HHOCTH NIPOBOHMKOB

Bompoc 11. B kakoM cOCTOSSHUM HaXOATCS aTOMBI B IPOBOJIHUKE?

Bomnpoc 12. [Touemy y MeTasmm4eckoro NpoBOAHUKA C POCTOM TEMIIEPATYPhl YBEINUUBAECTCS COIIPO-
TUBJIEHUE?

Bomnpoc 13. B uem 3axitouaercst ckuH-3¢hext?

Bompoc 14. Ilouemy npu npoTeKaHUU AIEKTPUIECKOTO TOKA MO MPOBOAHHUKY OH HarpeBaercs?
Bomnpoc 15. Kakoe BemecTBo 700aBISIOT B 3JE€KTPOTEXHUYECKYIO CTAJb JUIsSl YBEIMUYEHUS €€ yIeIbHO-
T0 COMPOTHUBIICHUS?

Pa3nesn 2 U3oasiimoHHBIE MaTepHabl.
Tema 1 Buasl noasipuzanuu AM3J1eKTPHKOB

Bompoc 16. Uto noka3bIBaeT OTHOCUTENbHAS TUIEKTpUYECKasi IPOHUIIAEMOCTh?

Bompoc 17. C xakuM poreccoM CBsI3aHO MOHATHE NMOJIsIpu3anus?

Bormpoc 18. Uem otnmyaeTcs 3JIEKTPOHHAS U 3JIEKTPOHHO-PENAKCALMOHHAS TOJISIpA3auu?

Bompoc 19. [Ins kakoro Buaa nosisipu3aliii CIpaBeyIMBO BHICKA3bIBAHUE «HE COITPOBOXKIAETCS NOTE-
pAMI»?

Bompoc 20. B kakux AM3I€KTpUKaX HAUMEHBIINE [TOTEPU Ha IEPEMEHHOM HANPSKEHUU?

Tema 2 D1eKTPONPOBOAHOCTH INIIECKTPUKOB

Bompoc 21. 3a cuer 4ero nosBiaseTcs 3JIEKTPOIPOBOAHOCTD AUDIEKTPUKOB?

Bompoc 22. [IoueMy yBemnunBaeTCs 3JI€KTPOIPOBOJHOCTD TBEPABIX IUAJIEKTPUKOB C POCTOM TEMIIE-
patypsl?

Bonpoc 23. TenioBoit npo06o# )KUIKUX AUIIEKTPUKOB.
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Bomnpoc 24. Otyero «crapeer» TpanchopMaTopHoe Maciio?
Bormpoc 25. Ot yero He 3aBUCUT TPOOHMBHOE HAIIPSHKEHUE TIPH SJIEKTPUIECKOM ITPOOOE TBEPIOTO -
AJIeKTpUKa’?

Pa3nesn 3 IlosynpoBoAHMKOBBIE MaTepHaJIbl.
Tema 1 Buabl noJrynnpoBOJHUKOBBIX MaTePHAJIOB

Bomnpoc 26. C kakuM 13 MOJIyIIPOBOIHUKOB CBSI3aHO BBICKA3bIBAaHHE «00J1a/1aeT B PaBHOM Mepe Kak
3JIEKTPOHHOMN TaK U JBIPOYHOM JIEKTPOIIPOBOIHOCTHION?

Bonpoc 27. YMeHbIeHHe CONPOTUBIICHUS IOTYIPOBOIHUKA MPH YBEIUYECHUU TEMIIEPaTyphl 00Y-
CJIOBJIEHHO:

Bompoc 28. DnemMeHTapHBIM OCHOBHBIM HOCHUTEJIEM 3apsi/ia B OJYIPOBOIHUKE N-TUIIA SBIISIOTCA:
Bormpoc 29. ConpoTuBiieHre MoylpoBOIHAKA TIPU TEMITEpaType aOCOIIOTHOTO HYJIA?

Bonpoc 30. YBenuueHue temrneparypbl Kak BIUSET Ha TIOTEPHU, 00YCIOBICHHBIE 3JIEKTPOIPOBOIHO-
CTBIO?

Tema 2 YnpasiieHue 3JIeKTPOINPOBOAHOCTBIO MOJIYIIPOBOIHUKOB

Bonpoc 31. 3a cuet yero p-n nepexo/1 IPOBOAUT AIEKTPUUECKHI TOK TOJIBKO B OJJHOM HaIlpaBJICHUN?
Bompoc 32. JlelictBuem kakoro ¢akropa o0yclIOBJIeHa MOBBIIICHHAS] KOHIIEHTPALHS «IBIPOK» B P-
HOJYIIPOBOTHUKE?

Bompoc 33. [loueMy yMeHBIIA€TCsl COMPOTUBIIEHUE TTOJIYIIPOBOHUKA MPU OCBEIICHUN?

Bompoc 34. HazoBuTe npuyuuHy YMEHBIIIECHHUS COMPOTUBIICHUS TIOJIYIPOBOHUKA IPH OXJIAKICHUU.
Bompoc 35. B uem 3akirogaercs 3gdext Xoiuia B MOIyIpoOBOJTHUAKE?

Pa3znes 4 MarautHble MaTepHaJIbl.
Tema 1 MarnuTHasi IpOHHLAEMOCTb

Bonpoc 36. BemectBo, 06saatoniee HAMMEHbIINM 3HAYEHUEM OTHOCUTEILHONH MarHUTHOM MTPOHU-
HaeMocTu?

Bonpoc 37. Y MarHuTOMSTKHX MaTepHajOB 3Ta BEIMYMHA MEHbIIIE, YeM Y MarHUTOTBEP/IbIX:
Bomnpoc 38. Kakas BenuunHa ropa3o MeHblIe Y MArHUTOMATKAX MaTepUalloB, YeM Y MarHUTOTBEp-
IBIX?

Bomnpoc 39. MaruutHoe CBOHCTBO MaTepHaja «0CTaTOYHas HaMarHMUE€HHOCTbY XapaKTepHu3yeT:
Bompoc 40. ®opmyna 0OTHOCUTENBHON MarHUTHOW MTPOHUIIAEMOCTH.

Tema 2 Kunaccupukanusi MArHUTHBIX MATEPUATIOB

Bompoc 41. O xakoM 3HaYeHUH OTHOCUTEIHHOM MarHUTHON ITPOHUIIAEMOCTH TOBOPUT OTIPEIeTICHUE
«JIMAMarHEeTUKN»?

Bompoc 42. JIns MaTepraioB ¢ KaKUM 3HAYEHHEM OTHOCUTEILHOW MarHUTHON TTPOHUIIAEMOCTH HC-
MOJIB3YETCSI TEPMUH «IapaMarHeTHKN»?

Bormpoc 43. O kakoM 3Ha4€HUH OTHOCUTEIHHOW MarHUTHOM MPOHUIIAEMOCTH TOBOPUT TEPMHUH «dep-
POMarHeTUKn»?

Bonpoc 44. BemectBo, SBIASIOMIEECS JUaMarHETUKOM:

Bomnpoc 45. Kakue BeriecTBa Ha3bIBalOT MapaMarHeTUKamMu?

Tema 3 ®deppoMarHuTHBIE MATePHAbI

Bompoc 46. C kako¥ 1esbI0 JTUCTBI DJIEKTPOTEXHUUECKOHN CTaIu U30JUPYIOT APYT OT Apyra?

Bormpoc 47. ®@eppuToBbIE€ CEPACUYHUKHN BBIIOJIHSIIOT CIUIOIIHBIMY, a4 HE Pa3/Iesat0T HA JIUCTHI U IJ1a-
CTHHKH - I04YeMY?

Bormpoc 48. 3a cuert uero y ¢eppoMarseTruka mosBisIeTCsl OCTaTOYHAs] HAMAarHUYEHHOCTh?

Bompoc 49. Hanps€HHOCTE MarHUTHOTO 1OJIs NpeBbIaeT Hyax, B KAKOM COCTOSIHMM IIPH 3TOM Ha-
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XOuTCs PeppOMarHeTHK?
Bonpoc 50. TTorepu Ha ructepesuc.
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Tect
10 JUCIUAIUINHE
«JIEKTPOTEXHUYECKOE U KOHCTPYKIMOHHOE MATEPHAIOBEICHUE)

(HaMMEHOBAHUE TUCITUTUINHBI)

TEMA 1. BUJIbl U OCOBEHHOCTHU XUMHYECKOM CBS3H.
Bomnpoc 1. Kako# Bua XUMHUYECKON CBSI3M CaMbId ITPOYHBII?

(OIIK-5)

1. KOBaJICHTHAS;

2. MOJIEKYJISIpHAS;

3. HOHHA;

4. METAJINYECKASL.

Bomnpoc 2. V kakux BeliecTB caMmas upokas "3anpenieHHas 30Ha"?
(OIIK-5)

1. MOJTYTIPOBOTHUKY;

2. y IUAJIEKTPUKOB;

3. MIPOBOJTHUKH;

4. (beppoMarHeTHuKu.

Bomnpoc 3. B kakux BemecTBax camoe 00JbI110€ 3HaU€HHE JJIMHBI CBOOOTHOTO Mpodera 31eKTpoHa?
(OIIK-5)

1. B rasax;

2. MeTajlax;

3. OJIMHAKOBO JJIsl BCEX;

4, KUAKOCTSIX.

Bomnpoc 4. Tpebyercs 0TBETUTH, KAKMUM IPOLIECCOM 00YCIIOBIICHA JIEKTPOIIPOBOIHOCTh Ta30B MPHU
CBEPXBBICOKOW TEMIEpaType U HOPMAJIbHOM JIaBJICHUU?

(OIIK-5)

1. MOHM3AIMs] BHEIIHUMHU MOHU3aTOPAMU;

2. TEPMHUYECKas NOHU3ALNS;

3. yZapHasi HOHU3allUs SIEKTPOHAMH;

4. aBTOZJICKTPOHHAS IMHUCCHSI.

Bomnpoc 5. [Touemy yBeIU4IMBAETCS MIEKTPOIPOBOJHOCTD KUIKUX AUIIEKTPUKOB C POCTOM TEMIIEpa-
TypbI?

(OIIK-5)

1. MOBBIIIAETCS JUCCOLMALUS;

2 C POCTOM TeMIepaTyphl YCUJINBAETCS TEIJIOBOE JIBUKEHHE MOJIEKYJ;
3. paspylaercs JUdJIEKTPUK;

4 YMEHBIIIAETCS JJIMHA CBOOOIHOTO MpOoOera AJIeKTPOHA.
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TEMA 2. KIACCU®UKALUSA ITPOBOJHUKOBBIX MATEPHUAJIOB.
Bomnpoc 6. B TyromimaBkux KOHTaKTax IPUMEHSIETCS:

(OIIK-5)

1. pTyTh HQ;

2. Bosb(pam W;
3. mens Cu;

4. cepedpo Ag.
Bormpoc 7. CnaboToOYHBIC KOHTAKThI IIOKPHIBAIOTCS KAKUM METAILIOM ?

(OIIK-5)

1. cepebpo Ag;
2. pTyTh HQ;
3. mens Cu;

4. Bosb(ppam W.
Bormpoc 8. HazoBuTe BelmecTBO ¢ HaWOOJIBIINUM YACIbHBIM CONPOTHUBIICHHEM?

(OIIK-5)

1. JKeJe30;

2. HUXPOM;

3. ATTFOMMHU;

4. BaHAIUM.

Bormpoc 9. Kakoii marepuan npuMeHseTCs ISl K3TOTOBJICHUS TEPMOCTAOMIIBHBIX PE3UCTOPOB?
(OIIK-5)

1. KOHCTaHTAaH,;

2. HUXPOM;

3. MaHTaHHH;

4. 30J10TO.

Bormpoc 10. HarpeBarenbHbIe 371eMEHTBI IPHOOPOB M3TOTABIMBAIOTCS U3:
(OIIK-5)

1. MaHTaHHH;

2. HUXPOM;

3. JaTyHb;

4. KOHCTaHTaH.

TEMA 3. CBOMCTBA 1 OCOBEHHOCTH IMPOBOJHUKOB.
Bonpoc 11. U3 npeanokxeHHbIX BAPUAHTOB BEIOEPUTE, B KAKOM COCTOSIHUU HaXOMSTCSI aTOMBI B TIPO-
BOJIHUKE?

(OIIK-5)

1. WOHU3HPOBAHBI;

2. BO30Y)KJICHHOE COCTOSIHUE;
3. B XOPOIIEM;

4. HENTpaJbHBI.

Bompoc 12. ¥V MeTannudeckoro npoBOJHUKA C POCTOM TEMIIEpaTyphl YBEIUNYUBAETCS CONPOTUBIICHHE,
nouemy?

(OIIK-5)

1. BO3pacTaeT KOJIMUYECTBO JIEKTPOHOB;

2. YMEHBIIIAETCS JJIMHA CBOOOHOTO MpoOeTra IJIEKTPOHA,

3. MPOBOJIHUK PaCIIUPSIETCS;

4. COINPOTHBIIEHNE METAJUIOB HE 3aBUCUT OT TEMIIEPATYPHI.

Bomnpoc 13. B uem 3akmouaercs ckua-3pQext?

(OIIK-5)

1. B BBITECHEHUHU NIEPEMEHHOT0 TOKA K IOBEPXHOCTH ITPOBOAHMKA;

2. MOJIIPU3aLMU POBOJIHUKA B MAarHUTHOM I10JI€;

3. YMEHBILIEHUH JIEKTPUYECKOIO CONPOTUBIIEHNUS O] IEUCTBUEM CBETA;
4. pa3pylLIeHUH TOBEPXHOCTH MTPOBOAHMKA MPU MPOTEKAHUH 110 HEMY TOKA BHICOKOW YacCTOTHI.

BOHpOC 14. HO‘-ICMy IIpU MPOTCKAHUH IJICKTPUICCKOI'0 TOKA IO IMTPOBOJHUKY OH HaneBaeTCﬂ?
(OIIK-5)
1. B HCM BOBHHUKAIOT JUIJICKTPUYCCKUC ITIOTCPHU;
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2. MPOUCXOAUT CTOJIKHOBEHUE 3JIEKTPOHOB C Y3JIaMU KPUCTAJUTMYECKOUN pelIeTKH;

3. 3JIEKTPOHBI COYAAPAIOTCA APYT C APYTOM;

4. KPUCTAITMYECKAst PEIIETKA MPOBOJHUKA PACIIMPSAETCS OT U30BITKA YJICKTPOHOB.

Bormpoc 15. Kakoe BemecTBo 700aBISIOT B 2JIEKTPOTEXHUYCCKYIO CTANTb JIJIs1 YBEIHYCHHS €€ YIAeIbHO-
r0 CONMPOTHUBJICHUS?

(OIIK-5)

1. KPEMHMII;
2 cepa,

3. 0JI0BO;

4 YTJIEPO/I.

TEMA 4. BUJABI TIOJAPU3ALIU JUDJTEKTPUKOB. IUDJIEKTPUYECKHUE ITIOTEPH.
Bomnpoc 16. Uto nmoka3biBaeT OTHOCUTEIbHAS JUAICKTPUUECKasi TPOHUIIAEMOCTh?

(OIIK-5)

1 Ha CTENEeHb MPO3PAYHOCTH MaTepHaa;

2. YTO JUAJIEKTPUK YBEIMYHMBACT 3apsiJl KOHACHCATOPA MO CPAaBHEHUIO C BAKYYMOM;
3. MEXaHUYECKYIO BSI3KOCTb IO CPAaBHEHHIO C BAKYYMOM;

4. IIEKTPUYECKYIO IPOYHOCTH 10 CPABHEHHIO C BAKYYMOM.

Bompoc 17. C kakuM mpoiieccoM CBsI3aHO MOHSATHE TOJISIpU3aIus?

(OIIK-5)

1 CMCHICHUC CBA3AHHLIX 3apAa0B 110/ I[CﬁCTBI/IGM QJICKTPHUYCCKOI'O I10JIA;

2. nepeMeIieHe 3aps0B 101 AeHCTBUEM MarHUTHOTO TIOJIS;

3. HaIpaBJICHHOC IBUKCHUEC CAMHUYHBIX 3apAa0B B 3JICKTPHUYCCKOM I10JIC;

4. BpaIlIEHHE AJICKTPOHOB BOKPYT CBOEH OCH B T'PaBUTAIIMOHHOM TIOJIE.

Bompoc 18. Uem oTinuaeTcst 37€KTpOHHAs U 3JIEKTPOHHO-PEIaKCallMOHHAs NOJspU3auu’?
(OIIK-5)

1 QJICKTPOHHAA XapaKTCpHa I JUIJICKTPUKOB, a BTOpas — AJId IMOJIYIIPOBOJHUKOB,
2. 4TO MepBasi MPOMCXOANUT MPAKTUIECKH MTHOBEHHO, BTOpasi — C 331€PIKKOM;

3. nepsasa MporucxoguT C BBIACICHUEM CBE€TA, BTOpasd — HCT,

4. HUYEM HE OTIMYAIOTCS.

Bompoc 19. K kakomy By noJisipyu3aiiuu CpaBeAJIuBO BHICKA3bIBAHUE «HE COMPOBOXKIAETCS MOTEPSI-
MU»?

(OIIK-5)

1. K 2JIEKTPOHHOM;
2. JIUIIOILHOM;

3. CIIOHTAHHOM;

4. penaKkCcalMOHHOM.

BOHpOC 20. B kakux JAUDJICKTPHUKAX HAUMCHBIINEC ITIOTCPU HA ICPEMCHHOM HaHpH)KeHI/II/I?
(OIIK-5)

1. CHJIBHOTIOJISIPHBIX;

2 B HENOJISIPHBIX;

3. CJ1a0OMOJISPHBIX;

4 MOTEPH HE 3aBHUCAT OT CTENIEHH MOJIIPHOCTU JAUIIEKTPHKA.

TEMA 5. QJIEKTPOITPOBOTHOCTH JUAJIEKTPUKOB. TEILJIOBBIE CBOMCTBA

JAUDIJIIEKTPUKOB.
Bormpoc 21. 3a cyer yero nosiBiseTcs 3JI€KTPOIPOBOJHOCTD AUIIEKTPUKOB?
(OIIK-5)
1. 3a cuért HaTu4Ks CBOOOTHBIX HOCUTENEH 3apsiia;
2. BpalIeHUE MOJIEKYJT AUAIJICKTPHUKA;
3. 13-3a OCBCIIICHHS,;
4. TaKoro OBITh HE MOXKET.

Bormpoc 22. YBenuueHue 371eKTpOnpOBOIHOCTH TBEPBIX JUIICKTPUKOB C POCTOM TEMIIEPATYPHI 00Y-
CJIOBJICHHO:

(OIIK-5)

1. JUTMHA CBOOOIHOTO MpoOera AeKTPOHA YMEHbBINASTCS;
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2. YBEJIMYUBACTCS KOIMYECTBO CBOOOIHBIX HOCUTEIEH 3apsia;

3. MPOUCXOIUT pa3pylIeHHE TUIIEKTPUKA;

4. C POCTOM TeMIEPATyphl YMEHBIIAETCS SHEPTUSI IBHXKCHUS MOJIEKYJI.
Bormpoc 23. TermoBoit mpo0oii )KUIKUX TUIICKTPUKOB BOSHUKAET TIPH:
(OIIK-5)

1. TEIJIOBOM MPOOO HACTYIAET TOJIBKO B COBOKYITHOCTH yCIoBUH 1 1 3;
2. HaJIU4Ke TUAJICKTPUUECKUX MOTEPh;

3. HapyIICHUE YCIOBUI IUPKYISIUU U TEIUIONepeayu;

4. HU3KOE KaYeCTBO OYUCTKH JIUAJIEKTPHUKA.

Bormpoc 24. Otuero "ctapeet" TpanchopmaTopHOE Macyio?

(OIIK-5)

1. BBIXOJUT CPOK F'OJIHOCTH;

2. OKHCIISIETCS aTMOC(EPHBIM KHCIOPOIOM;

3. Maciio "mpokucaer";

4. MacJo pasyiaeTcs Mo AeUCTBUEM MAarHUTHOTO TOJIsI TpaHchopmaTopa.
Bonpoc 25. Ot 4yero He 3aBUCHUT IPOOUBHOE HAIIPSDKEHUE IIPU AIEKTPUUYECKOM IPoOoe TBEPAOTo Au-
ANeKTpuKa’?

(OIIK-5)

1. OT BPEMEHH MPUJIOKCHUS HATIPSIKCHUS;

2 pacCTOSHUS MEX]TY SJIEKTPOJaMHU;

3. AIIEKTPUYECKON MPOYHOCTU AUIIIEKTPUKA;

4 HAJIMYUs IpUMeEcei B AUDJICKTPHKE.

TEMA 6. BUJAbI ITIOJTYITPOBOJAHUKOBBIX MATEPUAJIOB. KIACCUPUKALIUA
HHOJYIMPOBOJAHUKOB.
Bomnpoc 26. C kakuM 13 MOJYIPOBOJIHUKOB CBSI3aHO BBICKA3bIBaHHUE «00JIa/1aeT B paBHON Mepe Kak
AJIEKTPOHHOM TaK M IbIPOYHOM 3JIEKTPOIPOBOAHOCTHION?

(OIIK-5)

1. IIOJIYIIPOBOJIHUK P-THIIA;

2. COOCTBEHHBII MOJIYPOBOJIHUK;
3. MOJYIPOBOTHUK N-THIIA;

4, TaKoro He ObIBaeT.

Bompoc 27. YMeHblieHUEe CONPOTUBIIEHMS TOITYIPOBOAHNKA MPU YBEITMUYEHUN TEMIIEpaTyphl 00y-
CJIOBJICHHO:

(OIIK-5)

1. YBEJIMYEHUEM KOJMYECTBA CBOOOTHBIX HOCUTENEH 3apsia;

2. JUTMHOM CBOOOHOTO MPOOETa JIEKTPOHOB;

3. TEIUIOBBIMH KOJICOAHUSIMU Y3JI0B KPUCTAIITMYECKON PEIETKH;

4. IIpY YBEIUYEHUU TEMIIEPATYPHI COIPOTUBIIEHUE MOJIYIIPOBOAHUKOB YBEINYNBAETCSL.

BOHpOC 28. 9J'ICMCHTapHBIM OCHOBHBIM HOCHTCJICM 3apsia B IIOJTYIIPOBOIAHHUKE N-TUna ABJISAIOTCS:
(OIIK-5)

1. "neIpKu";

2. AIIEKTPOHBIL;

3. HOJIOKHUTEIbHbBIE HOHBI;
4. IIPOTOHBI.

Bonpoc 29. ConpoTusienue noyynpoBoAHUKA IPU TEMIIEpaType aOCOTIOTHOTO HYIsA?
(OIIK-5)

1. CTPEMUTCS K OECKOHEUHOCTH;

2. MPUOJIM3UTENHHO PABHO HYJIIO;

3. HEKOTOPOE 3HAUEHUE, OTIINYHOE OT HYJIS;
4. 3TO HEBO3MOXKHO OTIPEAETUTh.

Bompoc 30. YBenudenne TeMneparypbl Kak BIUSET HA MOTEPH, 00YCIOBIEHHBIC DJIEKTPOIPOBOIHO-
CTBIO?

(OIIK-5)
1. CHITKAET;
2. YBEJIMUYUBAET;
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3. HE U3MECHSICT;
4, CHavaJia MOTePH YBEIMYUBAIOTCS, TOTOM YMEHBIIIAIOTCS; TIPHU JajbHEHIIIEM YBEITUIEHUH TEM-
nepaTypbl CHOBa BO3pacTaror.

TEMA 7. YIIPABJIEHUE SJIEKTPOIIPOBOJHOCTBIO NOJYITPOBOJAHUKOB
Bomnpoc 31. 3a cuer yero p-n nepexoa NpOBOJUT SIESKTPUUECKHUN TOK TOJIBKO B OJJHOM HarpaBjieHUN?
(OIIK-5)

1. 3a cuéT pa3HbIX KOHIIEHTPAIMIA JJIEKTPOHOB U «JIBIPOK»B P U N 00JaCTSX;

2. MIPH MIPHIIOKECHHUHU DJICKTPUIECKOTO TOJISI TPOUCXOTUT 00pa30BaHUE «IIBIPOK» B P-00JIaCTH;
3. p-o0acTh ropa3ao Oosbiie N-001acTH;

4. MIPOUCXOUT MPOOOIi ITepexoia.

Bomnpoc 32. [lefictBuem kakoro (pakropa 00ycCJIOBI€HHA OBBILIEHHAS! KOHLEHTPALHS «IBIPOK» B -
HOJIyTIPOBOJIHUKE?

(OIIK-5)

1. MOJYIIPOBOTHUK MMEET MHOKECTBO OTBEPCTUH, MOIyYEHHBIX IEKTPOHHONH O0MOapIupOBKOii
WX JTa3epHBIM METOJIOM;

2. no0aBJieHa MPUMECH — aKIIETITOP, «CoOUparomias» CBOOOHBIE JIEKTPOHBI U3 MOTYIPOBOIHHKA;
3. OJT IEHCTBHEM DJICKTPUYECCKOTO TTOJISI AIEKTPOHBI YXOIST U3 MOJYITPOBOIHUKA;

4. B TIOJTYIIPOBOTHUK f00aBieH (ocdop.

BOHpOC 33. YMeHrIIeHue COIMMPOTHUBJICHUA ITOJIYIIPOBOJHUKA ITPU OCBCUICHUHN CBA3aHHO C:
(OIIK-5)

1. YBEIMYCHUEM KOJIMUYECTBA CBOOOTHBIX HOCHTENICH 3apsijia n3-3a POTOMOHU3AIINY;

2. C HAarpeBOM IOJIYITPOBOIHHUKA;

3. C YCHJICHHEM TEIUIOBOTO JIBUKCHHUS DIICKTPOHOB;

4. MIPOUCXOIUT Pa3JI0KEHUE IMOTYIIPOBOJHUKA HA CBETY Ha CHJIBHO TIPOBOJISIIIINE KOMITOHEHTHI.

BOHpOC 34. HazoBure MNpUYNHY YMCHBIUICHUA COIIPOTUBJICHUA IMMOJIYIIPOBOIHUKA ITPH OX.]'Ia.)K,Z[eHI/II/I‘.7
(OIIK-5)

1. IIOJIyTIPOBOJHUK IIIIaBUTCS;

2. HE BEPHO, COIIPOTHUBIICHHUE €r0 YBEINYUBACTCA U CTPEMUTCS K 0;
3. YBEJIUYMBACTCS KOJIMYECTBO CBOOOAHBIX HOCUTENEH 3apsaaa;

4. IIOJIYIIPOBOJIHUK PaCIIUPSETC.

Bomnpoc 35. B uem 3axitouaercs 3pdext Xouta B HOIyIpOBOIHUKE?
(OIIK-5)

1. B BO3HUKHOBeHNHU DJIC B MarHuTHOM MOJIE;

2 HarpeBe MOJYNPOBOJHUKA B DJIEKTPUYECKOM I10JIE;

3. U3MEHEHUU CONPOTUBIIEHUS B MATHUTHOM I10JIE;

4 ATOrO HE ObUIO B JIEKIIHUH.

TEMA 8. MATHUTHAS TPOHUIIAEMOCTD
Bonpoc 36. BemectBo, o6nagaroniee HaMMEHBIIUM 3HAUEHUEM OTHOCUTEIHLHOW MAarHUTHOM MPOHU-
maemMocTtu?

(OIIK-5)

1. depput M2000;

2. BaKyyM;

3. cmiaB FOHJIK-24;

4. JIEKTpOoTEXHUYECKast ctainb D311.

Bormpoc 37. Y MarHuTOMsArkHX MaTEpPUAJIOB 3Ta BEJIMYMHA MEHBIIIE, YEM Y MATHUTOTBEPABIX:

(OTIK-5)

1. yAEIbHBIE TOTEPU HA TUCTEPE3UC;
2. MIOTEPH Ha MOJIIPU3ALNIO;

3. TBEPAOCTH;

4. COIIPOTHBIICHUE.

Bompoc 38. Kakas BennunHa ropas3io MEHbIIIE y MATHUTOMSATKMX MaT€PUAJIOB YEM Y MATHUTOTBEP-
IbIX?

(OIIK-5)

1. yZ€IbHBIE IOTEPHU HA MOJIAPU3ALINIO;
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2. KOSPIUTUBHAS CUJIA;
3. Macca;
4. COIIPOTHUBIICHHUE.

Bomnpoc 39. MarautHoe CBOWCTBO MaTepuaja «0CTaTOYHAs HAMArHUYEHHOCTh) XapaKTEepPU3YeT:
(OIIK-5)

1. MarautHas uHaykius Bo mpu H=0;

2. KodpuuTUBHAs cuia He;

3. HaInpsHKEHHOCTh MarHuTHOTO 1oJ1st H npu B=0;
4. OTHOCUTEJIbHAS MATHUTHAS POHUIIAEMOCTD L.

Bormpoc 40. /I oTHOCHTEILHON MarHUTHOW MTPOHMUIIAEMOCTH CIIpaBeyInBa popmyia:
(OIIK-5)
1. ur = HlpoB;

2. wr = B/poH;
3. ur = uo/HB;
4, wr = BH/ o,

TEMA 9. KIACCU®UKAILIUA MATHUTHBIX MATEPUAJIOB
Bomnpoc 41. O xkakoM 3Ha4€HUH OTHOCUTEIbHOM MarHUTHOM MPOHUIIAEMOCTH TOBOPHUT OIPEIEICHUE
«IHaMardeTuKm?

(OIIK-5)

1. w<l;
2. w=0;
3. Hr>>1;
4, 1r<0.

Bompoc 42. JIns MaTepuanioB ¢ KaKuM 3HAYEHHEM OTHOCUTEIbHOW MarHUTHOM MTPOHUIIAEMOCTH U C-
MOJIB3YETCSI TEPMUH «IapaMarHeTHUKN»?

(OIIK-5)

1. HrzO;

2. Hr>1;

3. O<w<1;
4. w<0.

Bomnpoc 43. O xakoM 3Hau€HUHM OTHOCUTEIBHOM MarHUTHOM MPOHUIIAEMOCTH TOBOPUT TEPMHUH «dep-
pOMAarHeTHUKu»?

(OIIK-5)

1. u>>1;

2. Ly — BEIMYWHA HENMOCTOSIHHAS M 3aBUCUT OT H, -o0< Wr<+oo;
3. O<w<1;

4, w=0.

Bompoc 44. Bemiectso, siBisitonieecs: AMaMarHeTUKOM:
(OIIK-5)

1. Kucnopoz;

2. Bomopon;

3. KobGanbT;

4, ATIOMUHHI.

Bompoc 45. K napamaruetrkaM OTHOCHUTCSL:

(OIIK-5)

1. Kannii;

2. Meng;

3. 30J10TO;

4, PryTs.

TEMA 10. PEPPOMATHUTHBIE MATEPHUAJIbI
Bompoc 46. C kako# 1IesIbI0 JTUCTBI AJIEKTPOTEXHUUECKOHN CTAlI U30JIUPYIOT YT OT pyra?
(OIIK-5)
1. 4TOOBI YMEHBLIUTH IOTEPU Ha THCTEPE3NC;
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2. CHU3UTh IOTEPH HA BUXPEBbBIE TOKH;

3. YBEJIMYUTH MAarHUTHYIO IPOHUIIAEMOCTb;

4. 4TOOBI MpoIIe HabpaTh CepJeUYHUK HY)KHOM TOJIIIMHBI.

Bonpoc 47. ®epputoBbie€ CEpIEUHUKH BBIMOJHSIIOT CIUIONIHBIMU, @ HE pa3AeISItOT Ha JINCTHI U IJ1a-
CTUHKHU - 1I04eMY?

(OIIK-5)

1. bepputhbl 061a1a10T OOIBIIUM YACTBEHBIM COIPOTHBICHHEM;

2. TaK U3TOTOBUTH IMPOILE;

3. U3-3a TOpa3o OOIbIIEH MarHUTHON MPOHUIIAEMOCTH;

4. U3 GEppUTOB HE JIENAIOT OOJIBIINE CEPICYHUKH U BBITYCKAIOT OOJIBIIOE KOJIMYECTBO TUIIOPA3-

MEPOB, YIOBJIETBOPSIOIIEE TOTPEOHOCTH KOHCTPYKTOPOB.
Bormpoc 48. 3a cyer yero y ¢eppoMarseTruka mosBisieTCsl OCTaTOYHAsI HAMarHUYeHHOCTh?
(OIIK-5)

1. 13-3a BBICOKOW KO3PLIMTUBHOW CHUIIBI;

2. 3a CHYeT OPHEHTAIIMM MarHUTHBIX MOMEHTOB JIOMEHOB TI0CJIE€ CHATHS BHEITHETO MarHUTHOTO
HOJIs;

3. IIPOSIBJIEHUE MArHUTHOTO TUCTEPE3NCA;

4. HEepEeOpUEHTAIMY MATHUTHBIX MOMEHTOB JTUIOJIEH MIOCJIE CHATHUS BHEIIHET O MOJIS.
Bompoc 49. Hanpsik€HHOCT MarHUTHOTO 10J1s nipeBblaeT Hyax, pu 3ToM peppoMarHeTuk:
(OIIK-5)

1 HACHIIIACTCS;

2. neperpeBaercs;

3. nepecraeT paboTaTh Kak MarHUTOIIPOBOI;

4. 3TO HEBO3MOJXKHO.

Bompoc 50. 3auem 0T>KUraroT JIMCThI 3JEKTPOTEXHUYECKOU cTanu?

(OIIK-5)

1. YTOOBI [TOJIyUYUTh KPACUBOE MTOKPHITHE;

2 3a TeM, 4TOObl YMEHBIIUTh OTEPU Ha BUXPEBbIE TOKH;

3. JUTSL yBEJTMUEHUSI MArHUTHOW IPOHHUIIAEMOCTH;

4 4TOOBI YMEHBLINTh OTEPU Ha TUCTEPE3HC.
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Tax:

5. MeToan4yeckue MaTepuaJbl, onpeaesionme Nnpoueaypbl OHeHUBAHUS

1. IleppoaAMYHOCTH TPOBEJCHUSI OLICHKH.

2. MHOrocTyneH4aTrocTb: OLEHKa (Kak IIpernojaBaTesieM, TaK U CTyJEHTaMH TPYIIbl) U CaMo-
OLleHKa 00ydJaroIerocsi, 00CyXJeHHe pe3yibTaTOB U KOMIUIEKC MEp MO YCTPAaHEHUIO HEI0CTaT-

KOB.

3. EI[I/IHCTBO HCHOHBSy@MOfI TEXHOJIOTHUH OJIA BCEX 06yqa}om1/1xc;1, BBITTIOJIHECHHUEC YCHOBI/Iﬁ COI1I0C-

TaBUMOCTHU PC3YJIbTATOB OLICHUBAHWA.

CpeI[CTBa OIlCHUBAHUSA KOMHeTeHHI/Iﬁ, q)opanyeMblx B IIpouecce u3yueHus aJuc-

KOMIIETCHIIUN

[Tpouenypa olieHNBaHUS KOMIIETEHLMH 00Yy4arOIIMXCsl OCHOBAaHA Ha CJENYIOUINX CTaHIap-

HUIIINHBI «3.]IeKTpOTeXHl/I‘IeCK09 U KOHCTPYKIUOHHOEC MaTePpUaJI0BECACHUE»

Koa xonTpommpyeMon
Ne | KonTponupyemsble paziensl (TEMBbI) poHpY HanmenoBanue
KOMITETEHINH (WM ee
n/m JUCIUILTAHBI wacru) OILICHOYHOT'O CPEJICTBA
CobecenoBanue, KOIOK-
1 | IIpoBOIHUKOBBIE MaTE€pPHAIIBI OIIK-5 a ’
BUYM
CobecenoBanue, KOIIOK-
2 | MBonsamuoHHbIe MaTEpHAITBI OIIK-5 A ’
BUYM
CobecenoBanue, KOIOK-
3 | [HonynpoBonuukoBbie matepuansl | OIIK-5 a ’
BUYM
CobecenoBanue, KOIOK-
4 | MarHuTHble MaTepHabl OIIK-5 a ’
BUYM
5 | Bce pazaenst OIIK-5 Tecr, saulr

Kpurepuu oueHku:

- OIICHKA «3a4TCHO>» BBICTABJISICTCA o6yqa101ueMyc;1, CCJIN 110 K&)K,I[Oﬁ TEMC
IMOJIYUYCHO HC MCHCC TPCX BCPHBIX OTBCTOB,

- OICHKA «HC 3a4TCHO» BBICTABJIAACTCS 06y‘-IElIOHJ;€My05[, €CJIA XOTS OBI T10
OHHOfI TCMC ITIOJIYUCHO MCHEC TPCX BCPHBIX OTBCTOB.

44



[Tpunoxenue 2
AHHOTAUHUS THCIMIIIMHBI

JAucuunimHa DJIEKTPOTeXHHYECKOe H KOHCTPYKIMOHHOE MaTepHaIoOBeleHre
(MonyJn)
Peanusyemele OIIK-5 crmocoOHOCTh NCIOIB30BATh CBOWCTBA KOHCTPYKIIMOHHBIX U
KOMIICTCHIINHN AIIEKTPOTEXHUYECKUX MATEPHUAIIOB B pacuyeTax MapaMmeTPOB U PEKUMOB

00BEKTOB MpodhecCHOHATBHON AESITEIbHOCTU

Mupukaroper goctu- |OIK-5.1 JleMoHCTpHUpYET 3HAHUE 00JIaCcTel IPUMEHEHHSI, CBOMCTB, Xa-
KCHUs KOMIICTCHIUH |paKTepHCTHK H METONOB HCCIIEI0BAHNS KOHCTPYKIIMOHHBIX MATEPUAIIOB
B COOTBETCTBUU C TPEOYEMBIMU XapaKTEPUCTHKAMHU JIJISl KCTIOIH30BAHHMS
B 00J1aCTH NMPoQecCUOHAIBHOM 1eATeIbHOCTH

OIIK-5.2 JleMoHCTpUpPYET 3HAHUE O0IacTEl MPUMEHEHUSsI, CBOWCTB, Xa-
PaKTEpPUCTUK U METOJIOB MCCIIEAOBAHUS ANEKTPOTEXHUUECKIX MaTepua-
JIOB, BBIOMPAET JICKTPOTEXHUUECKUE MAaTEPHAIBI B COOTBETCTBUU C TpE-
OyeMbIMH XapaKTepUCTUKAMU JJIsl UCIIOJIB30BaHus B o0nactu npodec-
CHUOHAJIbHOU JIEATENBHOCTH

OIIK-5.3 BeinosiHs€T pacyeTbl HA IPOYHOCTh MPOCTHIX KOHCTPYKIUHI

Tpya0eMKOCTb, 3/108
3.e./4ac

®opmer otuetHOCTH  |ODO: 3auéT, 3 cemecTp
(B T.4. IO cemecTpam)
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