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1 ObLIASA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBbI YUYEBHOM
JUCHUIIVIMHBI"MATEPUAJIOBEIEHHUE"

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHor mucummumabl OIIL[.05 «MarepuanoBeneHue» SBISIETCS YacThIO
MporpaMMbl MOATOTOBKH CIELUUATUCTOB cpeaHero 3BeHa Mo crnenuanbHocTd 13.02.11TexHnuueckas
JKCIUTyaTalsi U OOCIY)XKMBaHHE JJIEKTPUYECKOTO U 3JIEKTPOMEXaHMYECKOro 00opyaoBaHus (1o
otpacisim) .Pabouas mporpamma coctapieHa st OYHON GOPMBI 00yUEHUSI.

1.2 MecTO0 AUMCHMIUIMHBI B CTPYKType NPOrpamMMbl NMOATOTOBKHM CHENUAJTHCTOB CpeIHero
3BeHa

VYuebnas aucrummuHa OIIL.05 «MarepuanoBezeHne» OTHOCUTCS K 0OIIEnpodecCHOHATLHOMY
LUKy JUCLIUIUINH.

OcBoeHnio y4eOHOM AMCHUIUIMHBI TPENNIecTBYeT u3ydyeHue yudeOHbix nucrumud — [171.03
«Duzukar.

Huctnmmumnua OIIL[.05 «MatepuanoBeneHuey SIBISCTCS MPEIIISCTBYIOMEH Il  HM3Y4YCHHUS
CIIEAYIOIINUX YUeOHBIX TUCLUIUIMH, MTPO(ECCHOHANBHBIX MOAYJIEH:

I[IM.01 Opranmzarmst MpOCThIX padOT MO TEXHUICCKOMY OOCITYKMBAaHHUIO M PEMOHTY AJICKTPHISCKOTO U
ANIEKTPOMEXAHUYECKOTO 000PYI0BaHUS

[1M.02 BeImosiHeHHE CEpPBUCHOTO OOCTYKUBAHHsI OBITOBBIX MAIIMH ¥ TIPHOOPOB

ITM.05 Beimonnenue pabot no npogeccuu Crecapb-37eKTPUK MO PEMOHTY 3JIEKTPOOOOPYI0BaHHUS

1.3 Heap n niianupyemblie pe3yJibTaThl 0CBOCHUS TN CHMIIJIMHBI:

ConepxaHve JAUCUUIUIMHBI OPHUEHTHMPOBAHO HAa MOJrOTOBKY OOYYalOUIMXCS K OCBOCHHIO
npoeCCHOHATBHBIX ~ MOIYJeH TPOTpaMMbl  MOATOTOBKH  CIEIHMAIMCTOB CPEIHETO 3BEHA  II0
CIELUAIBHOCTU U OBJIAJICHUIO CIEAYIOUMMH OOIIMMHU U MPO(EeCCHOHAIBHBIMU KOMITETEHIIUAMMU:

I1IK 1.1. BpmosnHATE HaNaaky, pEryiaupoBKY M IPOBEPKY JJIEKTPUYECKOIO U JIEKTPOMEXAHUYECKOIO
00opyIoBaHuUs

I1IK 1.2. OpranuzoBbIBaTh M BBIIOJHATH TEXHUYECKOE OOCIY)KUBAHME M PEMOHT 3JIEKTPUYECKOTO U
ANEKTPOMEXAHIYECKOTO 000PYI0BAHMS;

I1K 1.3. OcyiecTBIsATh JUArHOCTUKY M TEXHUYECKUN KOHTPOJIb IPU IKCIUTyaTallud 3JIEKTPUYECKOTrO U
ANEKTPOMEXAHHYECKOTO 000PYI0BAHMS;

1K 2.1. Oprann3oBbIBaTh U BBINOJIHATH PAOOTHI MO AKCIUTyaTallMK, 0OCITYKMBAaHUIO M PEMOHTY OBITOBOI
TEXHUKU;

1K 2.2. Ocy1iecTBIsATh JUarHOCTHKY U KOHTPOJIb TEXHUUECKOTO COCTOSTHUS OBITOBOM TEXHUKH;

1K 2.3. [IporHo3upoBaTh OTKa3bl, ONPEAEIATh PECYPChl, 0OHAPYKUBAThH 1€(DEKTHI IEKTPOOBITOBOM
TEXHUKHU

IIK 5.1. IIpoBOIMTH PEMOHT MPOCTHIX JIETATIEN 1 Y3JIOB AJIEKTPOAIIAPATOB U AIEKTPUUECKUX MAITNH

I1K 5.2. BbIIOMHATE COEAMHEHNE IETAIEH U Y3JI0B B COOTBETCTBUM C NPOCTBIMU IEKTPOMOHTAKHBIMHU
cXeMaMu

OK 01. BpbiOupars criocoObl perieHdst 3a1ad MpOPecCHOHATBHOM eATEeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02. Ocy1iecTBiIsATh MOUCK, aHATIM3 U UHTEPIPETALHIO HH(POpMAIK, HEOOXOIMMOH /TS BBITOIHEHHS
3a/1a4 Npo(heCCHOHATIBHOM JESTEIIbHOCTH;

OK 03. [1nanupoBaTh U peaTM30BbIBATh COOCTBEHHOE MPO(PECCHOHATLHOE U IMYHOCTHOE PAa3BUTHE;

OK 04. Paboratb B KOJJIEKTMBE U KOMaHA€, S(PQPEKTUBHO B3aUMOJEIHCTBOBaTh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMU;

OK 05. OcymiecTBiIsTh YCTHYIO M MIMCbMEHHYIO KOMMYHHUKALIMIO Ha TOCYAAPCTBEHHOM si3bIke Poccuiickoi
denepatiy ¢ yueToM 0COOEHHOCTEH COLMATIBHOTO M KYJIBTYPHOTO KOHTEKCTA,;

OK 09. Ucnonp3oBaTh HHGOPMAITMOHHBIE TEXHOIOTHHU B IPO(ECCHOHATIBHOM JEATETLHOCTH;

OK 10. ITomp3oBarbcsi MpoQeccHOHATBPHOM JOKYMEHTallMeld Ha TOCYJapCTBEHHOM M HHOCTPaHHOM
SI3bIKAX;



B pamkax nporpamMmbl yueOHON AUCHUIIIMHBI 00yYaIOIIMMUCS OCBaWBAIOTCSI YMEHUS U 3HAHUS

Koo IIK/ OK Ymenusn 3nanusn

K 1.1- 11K 1.3 Y10npenensars 31 Buasl MexaHHYSCKOM, XUMHYECCKOMN U
XapaKTePUCTHKH MAaTEpUAIIOB | TEPMHUECKOW 00pabOTKHU METAIOB U
0 CTIPaBOYHUKAM; CILTaBOB.
VY2 BeiOupats Matepuainsl o | 32 Buibl mpokiIa0uHbIX U YIUIOTHUTEIBHBIX
UX CBOWCTBaM U YCJIOBUSAM MaTepuasoB.
SKCILTyaTaIUu. 33 Knaccudukaiuio, OCHOBHBIC BUIBI,
VY3 [loaOupats MapKUPOBKY, 00J1aCTh IPUMEHEHHUS U BUIbI
KOHCTPYKIIMOHHBIC 00paboTKH.
MaTepHabl Mo UX 34 MeTobl U3MEPEHHS TapaMeTPOB U
HA3HAYEHUIO U YCIIOBUSAM OIpE/IENICHUs CBOMCTB MaTepHAaJIOB.
JKCILTyaTaluu. 35 OcHOBHBIE CBEACHUS O MPOBOIHUKOBBIX,
Y4 BpiOupats [IOJIYIPOBOJHUKOBBIX, JUIEKTPUUECKUX U
ANEKTPOTEXHUYECKUE MarHUTHBIX.
MaTepuasbl Ha OCHOBE
aHaJlM3a UX CBOWCTB UIA
KOHKPETHOT'O MPUMEHEHHSI.

[IK 2.1-TIK 2.2. Y10mnpenenarsb 31 Buabl MexaHU4YeCKOM, XUMHUYECKOU U
XapaKTEPUCTHKH MAaTEPUAIIOB | TEPMHUUECKOW 00pabOTKH METAIIIOB
0 CIIPaBOYHUKAM; CILTaBOB.
V2 Bribupats MaTepuansl 1o | 32 Buabl npokiaouHbIX U YIIIOTHUTENbHbBIX
WX CBOWCTBaM U YCJIOBUSAM MaTepuasoB.
JKCIUTyaTaI|H. 33 Knaccudukaiuio, OCHOBHbIE BU/IBI,
VY3 [Moabupats MapKUPOBKY, 00J1aCTh IPUMEHEHUS U BUIbI
KOHCTPYKIIUOHHBIE 00paboTKH.
MaTepuaibl o Ux 34 MeTobl U3MEpEHHS TapaMeTPOB U
HA3HAYEHUIO U YCIIOBUSAM OTpe/IeNIeHUs] CBOMCTB MaTepHalloB.
JKCILTyaTaluu. 35 OcHOBHbIE CBEJIEHUS O TPOBOJHUKOBBIX,
V4 Bribupatb MTOJTYITPOBOTHUKOBBIX, TUIEKTPUUECKHUX U
3IEKTPOTEXHUUYECKHE MarHUTHBIX.
MaTepuasbl Ha OCHOBE
aHaJM3a UX CBOMCTB AJiA
KOHKPETHOT'O MPUMEHECHHSI.

[IK 2.3 Y10npenenarsb 31 Buasl MexaHHYSCKOH, XUMHYECKOHN 1

XapaKTepUCTUKU MaTepUaAJIOB | TEPMUYECKON 00pabOTKU METAJIOB U
110 CIIPABOYHUKAM; CILJIaBOB.
VY2 Bribupath MaTepuaibl 10
HX CBOMCTBaM U YCIIOBUSIM
JKCILTyaTaluu.
V3 Ionbupats
KOHCTPYKLIMOHHbBIE
Marepuaibl o UX
Ha3HAYEHUIO U YCIOBUSAM
JKCILTyaTalUu.
VY4 Bribupatb
AIEKTPOTEXHUYECKUE
MaTepuasbl Ha OCHOBE
aHaJIn3a UX CBOMCTB JJIA
KOHKPETHOTO MPUMEHEHHSI.

K 5.1-TIK 5.2 Y10mnpenenarsb 31 Buabl MexaHUYeCKOM, XUMHUUECKOU U




XapaKTePUCTHKU MaTepHalIOB
110 CIIPABOYHUKAM;

Y2 Bribupatb MaTepuaibl 1Mo
HX CBOMCTBaM U YCIIOBUSIM
JKCILTyaTaIuu.

V3 IlonOupats
KOHCTPYKLIMOHHBIE
MaTrepuaibl o uX
HA3HAYEHUIO U YCIOBUSAM
SKCILTyaTaIUu.

Y4 Bribupatb
AIEKTPOTEXHUUYECKUE
MaTepuasbl Ha OCHOBE
aHaJIn3a UX CBOMUCTB JUIA
KOHKPETHOTO MPUMEHEHHUS.

TePMUYECKON 00pabOTKH METAIIIOB U
CILIaBOB.

32 Buibl IpOKJIAJOYHBIX U YIUIOTHUTEIBHBIX
MaTepHuaoB.

33 Knaccudukaiuio, OCHOBHBIE BU/IBI,
MapKUPOBKY, 00JIaCTh TPUMEHEHUS U BUIBI
00paboTKH.

34 MeToabl U3MEpEHHs TApaMETPOB U
OmpeeNIeHUsT CBOMCTB MaTepHasoOB.

35 OcHOBHBIE CBEIEHUS O POBOIHUKOBBIX,
MOJTYITPOBOTHUKOBBIX, AUAJICKTPUUECKUX U
MAarHMTHBIX.

OK 01 VY 01.1 Pacnio3naBatb 3agauy | 3 01.3 OcHOBHBIEC HCTOUHUKHN HH(DOPMAITUH U
u/unu npo0iaemy B pecypcehl U1 pelleHus 3a1a4 U mpobiem B
npodeccnoHATLHOM H/HIT! po(hecCHOHATTLHOM
COLMAJIbBHOM KOHTEKCTE 3 01.7 AnropuTmbl BBIIOJTHEHHS paboT B
V¥ 01.4 BoiaBasaTs u pohecCHOHANIBHOM U CMEXHBIX 00J1aCTIX
3¢ (EKTUBHO UCKATh 3 01.8 ITopsnok OLieHKH pe3ynbTaToB
nH(pOpMaIHI0, HEOOXOTUMYIO | pEIICHHUS 3a/1a4 MPOPEeCCHOHATBHON
JUIs peLIeHUs 3aa4K U/ WIn JeSITENbHOCTH;

POOIIeMBI

VY 01.11 OnennBath
pe3yJbTaT U MOCIEICTBUS
CBOUX INEeNUCTBUH
(camMOCTOATENHHO WITH C
MOMOILbIO HACTAaBHUKA)

OKO02 V¥ 02.1 Onpenensts 3a1a4u 3 02.1 HomeHnknaTypa HHQOpPMAIIMOHHBIX
U1 IOUCKa MH(pOpMaLny; HCTOYHUKOB IIPUMEHSEMBIX B
¥02.4 CtpykTypupoBaTh PO eCCUOHAIBHON JIEATETHHOCTH;
nonyyaemyto uHopmaruio; | 3 02.3 dopmat oopmiieHuUs pe3yabTaToB
V¥ 02.7 Odopmaste novicka MH(popMaIuy;
pe3yibTaThl MOUCKA

OKO03 V¥ 03.1 onpenensats 3 03.1 ConeprxkaHue akTyallbHON
aKTyaJbHOCTh HOPMATUBHO- | HOPMAaTUBHO-IIPABOBOM JIOKYMEHTAIIUH;
MIPaBOBOM JJOKYMEHTAIIMH B 3 03.2 CoBpeMeHHast Hay4yHas U
npogeccuoHaIbHON npodeccroHagbHast TEPMUHOJIOTHS;
NeSITeNIbHOCTH;

OKO04 V¥ 04.2 B3aumoeincTBoBarh ¢
KOJIJIETaMH, PYKOBOJCTBOM,
KJIMCHTaMH B X0JI€
npodecCuoHAIbHON
JESITEIbHOCTH

OKO05 ¥ 05.3 nznarate CBOM MBICIIN

1 0OPMIISTH TOKYMEHTHI 110
npodecCuoHATBHON
TEMaTHKe Ha
TOCY/TapPCTBCHHOM SI3BIKE




OKO09

VYV 09.1 IIpumeHAaTs cpeacTra
MH(POPMALMOHHBIX
TEXHOJIOTUH JUISl peIIeHHs
npogecCHOHANBHBIX 3314

3 09.1 CoBpemeHHBIE CPENCTBA U YCTPOMCTBA
uHpOpMaTU3ALUU

3 09.2 Ilopsaok X MPUMEHEHUS U
MporpaMMHOE 00ecCIieyeHUeE B
poecCHOHANBHOM e TeNIbHOCTH

OK10

V 10.7 YUnrarh, IOHUMATh U
HAXOJUTh HEOOXOMMBIC
TEXHUYECKUE JAHHBIE U
WHCTPYKIIUU B PyKOBOJICTBAX
B JTI0OOM JOCTYITHOM
dhopmare;




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHOUTIJINHBI
2.1 O6beM yueOHOI TMCUUIIIMHBI ¥ BU/IbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 80

B TOM YHCJIE:

JIEKIUH, YPOKHU 40

MPAKTUYCCKUE 3aHSATHSI 20

J1a00paTOPHBIE 3aHSTHUS 10

KypcoBas paboTa (IpoeKT) HE MIPEAYCMOTPEHO

KOHCYJIbTaIlH HE MPEyCMOTPEHO

CamocrositenpHas padoTta 10
HuddeperunpoBaHHbIi

HpOMeH(yTO‘lHaﬂ aTrecranus

3a4ET




2.2 TeMaTH4ecKUuii IUIaH U cofep:kanue yueOHoi mucuumiannbl OI1.0S MartepuanoBenenune

HaumenoBaHue pa3jiesioB u Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesITeJIbHOCTH Oo0bem | Koabl komnereHuuii,
TeM o0yuammuxcsi B ¢popmupoBanuio
yacax KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NMPOrpamMmblI
1 2 3 4
BBenenne Coneprxanue yued0HOT0 MaTepHuaJia IIK 1.1-1.3[IK 2.1-2.3
1.KpaTkasi xapakTepuCTHKa TUCIMILINHBI, € eI U 3a1a4H. IIK 5.1-5.2
2.KpaTkuii 0630p pa3BUTHS TPOU3BOICTBA IIEKTPOTEXHUUECKUX MATEPUAJIOB. 2 OK 01-OK 05,
3.Knaccudukanus 31eKTPOTEXHUISCKIX MaTEPUAJIOB. 8E (1)(9)
Pa3nen 1. OcHOBHBIE XapaKTePUCTHKH YJIEKTPOTEXHHYECKHX MATEPHAJIOB MK 1.1-1.3TIK 2.1-2.3
K 5.1-5.2
4 OK 01-OK 05,
OK 09,
OK 10
Tema 1.1. OcHoBHBIE Conep:xaHue yueOHOro MaTepuaja Y1V2V3V4313233
XapaKTepUuCTUKHA 1. MexaHH4YeCKHe XapaKTePHCTHKU 2 3435VY01.1,¥Y 014,y
3JIEKTPOTEXHUYECKHX 2.DnekTpudecKre XapakTepUCTUKI 01.11, V02.1, ¥02.4,¥
MaTepHuaJIoB 3. TeruioBble U (PU3MKO-XUMUYECKHE XaPAKTEPUCTHKU 02.7, ¥03.1, V04.2
B ToM yunciie, npakTHYeCKUX 3aHATHIL U JJa00PATOPHBIX padoT 2 ¥05.3 ¥09.1 ¥10.7
[Ipaxtuueckoe 3anatue Nel. Omnpenenenre BUIOB METAIIIIOB 110 BHEIITHUM IIpU3HAKaM U 301.3, 301.7, 301.8,
MaKpOCTPYKTYpe 2 302.1, 302.3, 303.1,
303.2 309.1 309.2
Paznen 2. [IpoBoIHNKOBBIE MAaTePUAJIbI IK 1.1-1.311K 2.1-2.3
K 5.1-5.2
20 OK 01-OK 05,
OK 09,
OK 10

Tema 2.1.
IIpoBogHUKOBBIE
MaTepHuabl
BBLICOKOM

Coaep:xaHue y4eOHOro MaTepuaJia

1.ITpoBoanukoBas menb. [lonyuenue menu. dusndeckne, MEXaHUUECKUE U
AJIEKTPUYECKUE CBOMCTBA MATKOW U TBEpAOM Mmeau. Mapku meau o 'OCTy.
IIpuMeHeHne Meu.

V1V2V3V4313233
3435V01.1, Y 014,y
01.11,¥02.1, V024, VY
02.7, ¥03.1, Y04.2




MPOBOAUMOCTH 2.CnnaBbl Meniu, OpoH3sl U JlaTyHu. CBolicTBa 1 npuMmenenue. Mapku o ['OCTy. ¥05.3 ¥09.1 ¥10.7
3.Amomunuii. [lonyuenue anmomMuuus. Puznveckre, MEXaHUIECKHE U SJICKTPUIECKUE 301.3,301.7, 301.8,
CBOMCTBA MATKOTO U TBEpAOro anmoMuHus. Mapku amtomunud no 'OCTy u ero 302.1, 302.3, 303.1,
npuMeHeHue. bumeranuyeckue 1 cTajiealfoMUHUEBbIE TPOBO/IA, UX CBOMCTBA U 303.2309.1309.2
MIPUMEHEHHUE.
4.Cepebpo. DIeKTpuIecKue CBOWCTBA cepedpa 1 ero MpuMeHEHHE.
5. CBHHEN, €ro CBOMCTBA U MPUMEHECHHUE.
B ToM unciie, NpakTHYeCKNX 3aHATHI U J1a00PATOPHBIX PadoT
HpaKTI/ILI€CKOC 3aHsaTHE No2. OnpeneneHHe CTENEHHN U3MEHEHU 00bEMA METAIIOB npu
HAarpeBaHuu
[Ipaxtuueckoe 3anatue Ne3. Onpenenenue BUaa, XMMAYECKOTO COCTaBa M HA3HAYCHUS CTaJH 110
MapKHPOBKE
Tema 2.2. Conep:xanue yueOHOro MaTepuasia Y1V2VY3V4313233
IIpoBoanuKoBbBIE Bosabdpam, MaHraHKMH, KOHCTaHTaH, HUXPOM, Gexpaib: cBoiicTBa, Mapku 1o FOCTy u 3435V01.1, Y 014y
MaTepHuabl ¢ 60JbIINM MIPUMEHEHHE B ANEKTPOTEXHUUECKUX MPHOOpax 01.11, ¥02.1,¥02.4, Y
YAeJbHBIM 02.7,¥03.1, ¥04.2
CONPOTHUBJIEHHEM ¥05.3V09.1 ¥10.7

301.3,301.7, 301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2

Tema 2.3 KOHTaKTBI,
KOHTAKTHBIC MaTepHaJIbl,
NPUIION U (JIIOCHI

Conep:xaHue y4eGHOro MaTepuaJjia

Pa3HOBI/I)IHOCTI/I KOHTAKTOB: HCIIOABUKHBIC, PA3PBIBHBIC, CKOJIB3AMIIUC. yCTpOﬁCTBO
KOHTAaKTOB U Tpe60BaHI/I$I, MMPECABABIACMBIC K HUM.

Haznauenue npunoes. TexHuueckue TpeOoBaHUs, IPEIbSBIsAEMbIC K MAHKE U IPUIIOSIM.
Knaccupukanus npumoeB 1o TeMmieparype IUIaBleHUs.Meramasl U CIUIABBI,
IpUMEHSEMbIE B IPUMNOSAX. MapKupoBKa NpUIoeB. YCIOBUS U (aKTOPHI, BIUSIOMINE HA
BBIOOP MapKU MPUIIOA.

®dmrocel. Haznavuenue u TpeboBaHus, TPEABSBISIEMbIE K HUIM, MApKUPOBKa (DITFOCOB.
MeTtoauka monbopa ¢uiroca rpu maiike. TpeOGoBaHUS TEXHUKH O€30MaCHOCTH MIPU
BBINIOJIHEHUH TTalKU

V1V2V3V4313233
3435V01.1, Y 014,y
01.11,¥02.1, V024, Y
02.7,¥03.1, Y04.2
¥05.3 ¥09.1 ¥10.7
301.3,301.7,301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2

Tema 2.4.
MeTtajiiokepaMuvecKue,
3JIeKTPOYIroJbHbIE
MaTepHuaJbl U U3/1eTusl

Coaep:xaHue y4eOHOIro MaTepuaJia

1.MeranmnokepaMUYeCKre U3IEIHs: KOMIIOHEHTHI, CIIOCOOBI MOYy4EeHHUS, CBOICTBA,
TIPUMEHEHHE.

2.25eKTpOyTroJIbHBIC U3IENHS: KOMIIOHEHTHI, CIIOCOOBI MOTY4YEeHHUS, CBOICTBA,

V1V2V3VY4313233
3435V¥01.1,¥Y 01.4Y
01.11,¥02.1, V024, VY
02.7,¥03.1, Y04.2
¥05.3¥09.1 ¥10.7

10




MIPUMEHEHHUE.

301.3,301.7,301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2

Tema 2.5 O0MoOTOYHEIE U
YCTAaHOBOYHbBbIE MPOBO/IA.
MoHTaKkHbIe IPOBOJIA H
Ka0eJn.

Coaep:xaHue yueOHOro MaTepuaJia

1. O6mMoTOUHbIE TPOBOJA, UX BUABL. MapKUpPOBKa, MaTepHalIbl, HA3HAUYECHUE U
copTamMeHT.Pa3HOBUIHOCTH M30IMPYIOIIKUX MaTepUAJIOB, IPUMEHAEMBIX AJIS
00OMOTOYHBIX POBOJIOB.

2. YcranoBounsle npoBoaa Haznauenue, mapkupoBka u coprament. M3onupyroiue
MaTepuasbl, IPUMEHsEMbIe JJIsl YCTAHOBOYHBIX NMPOBOJIOB.

3. OmpeneneHrue MOHTa)XHOTO NpoBoja. TexHuueckre TpeOOBaHMSI, MPEABIBISIEMbIE K

Y1V2VY3V4313233
3435V01.1, Y 014y
01.11,¥02.1, Y024, VY
02.7,¥03.1, Y04.2
¥05.3 ¥09.1 V10.7
301.3,301.7,301.8,
302.1, 302.3, 303.1,

uuM. HasHauenwe, MapKkupoBKa W IIPUMEHEHHE. M3onupyromue MaTepuasl, 2 303.2 309.1 309.2
IIpUMEHsIEMbIE JIJI1 MOHTaXHBIX PpoB0J1I0B. Mapkuposka nposojioB no I'OCTy.
4.Cunossle kabenu. Knaccudukanus cunossix kabeneil. MapkupoBka. KoHcTpykTHBHOE
WCTIOJTHEHUE CHIIOBBIX Kabernel U QyHKIIMOHAIBHOE Ha3HAYEHUE SJIEMEHTOB (M30JISAIHH,
0007109KH, OPOHH U 3aIUTHOTO MTOKPOBA). [[puMEeHEHNE CHIIOBBIX KaOee
5. KonTponbHble Kabenu: KOHCTPYKTUBHOE UCIIOJIHEHUE, TPUMEHEHHE, MApKUPOBKA.
CriennanbHble Kabenu, UX Kiaccupukauus 1 MapKupoBka. MapkupoBka kabenei 1o
I'OCTy. O6ume moHATHS O TEXHOJIOTHYECKOM IPOIiecce U3TOTOBICHUS IIPOBOOB U
kaOenei.
B ToM 4nciie, NPAKTHYECKUX 3aHATHI U JJa00PATOPHBIX padoT 2
[Ipaktuueckoe 3ansiTue Ned. M3ydeHne KOHCTPYKLIMHU U MapKUPOBKH MPOBOJOB U Kalenei 2
Paznes 3. [loynpoBOAHMKOBBIE MaTepPHAJIbI IK 1.1-1.3 11K 2.1-2.3
K 5.1-5.2
10 OK 01-OK 05,
OK 09,
OK 10
Tema 3.1 CBoiicTBa Conep:kanue y4eOHOro MaTepuaa Y1V2V3V4313233
NOJIYyIIPOBOIHMKOBBIX 1. OGmue cBeneHus U KiIaccU(UKAIS OIYTIPOBOAHUKOB. DIEKTPOIIPOBOTHOCTh 3435V01.1, Y 014y
MaTepuaJioB TTOJTYITPOBOJTHUKOB OT PA3IMYHBIX (DAKTOPOB. 4 01.11,¥02.1,¥024,Y
2. CBoiicTBa NOJIYNIPOBOIHUKOB. [IpOCThle NOTYIPOBOIHUKH. 02.7,¥03.1,Y04.2
3. T1oyIPOBOAHMKOBBIE COETMHEHHS. Y05.3 ¥09.1 V10.7
B ToM 4nciie, NPAKTHYECKUX 3aHATHH M J1a00PATOPHBIX padoT 2 301.3,301.7, 301.8,
[IpaxTrueckoe 3arstre NoS. BeiOop Mapku pUIIost U OTIpeielIeHNe ero Ha3HAYEHUS U 302.1, 302.3, 303.1,
XUMHYECCKOI'O COCTaBa 2 3032 3091 3092
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CamocTrosiTesibHas padoTa 00y4alOIMIMXCs

[Tpaktrueckue 3ananus mo teme "[lomynpoBoaHHKOBEIC MaTepuaibl / CBoHCTBa

I10JIYTIPOBOJIHUKOBBIX MaTeprajioB" 4
[Tpe3enTarmst Ha TeMy «lloTynpOBOHUKOBEIE TPUOOPHI M YCTPOUCTBAY
Paznen 4. ludjiekTpruueckne MaTepuaJibl K 1.1-1.3 11K 2.1-2.3
K 5.1-5.2
22 OK 01-OK 05,
OK 09,
OK 10
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJa Y1V2V3V4313233
JIeKTPONPOBOAMMOCTD U 1. HazHauyeHue 31eKTPOU30ISAIIMOHHBIX MaTePHAIIOB, UX KIIAaCCH(pHUKAIHUSI. 3435VY01.1,Y 014y
npodoi TBEPABIX, KUAKUX U | 2, CyIIHOCTh IPOBOAUMOCTH M IIPOOOS TBEPBIX, KUAKUX U ra3000pa3HbIX 01.11,¥02.1, 9024,y
ra3006pa3ﬂmx JUDJIEKTPUKOB. 02.7, Y03.1, V04.2
AMITEKTPHKOB 3.He(TsHbIe U SIEKTPOU30IAMOHHEBIE MACIIA, TEXHOIOTUS MX ITOJTy4EHHS, 2 Y05.3 ¥09.1¥10.7
KkiaccuuKalus U IpUuMeHeHue. 301.3,301.7, 301.8,
4. [Ipumenenue razo00pa3HbIX TUIIEKTPUKOB (BO3AYX, a30T, BOJOPO/I, 3Jieras, ppeoH) B 302.1, 302.3, 303.1,
ANEKTPOTEXHUYECKUX YCTPOMCTBAX 303.2 309.1 309.2
Tema 4.2. TBépabie Coaep:xaHue y4eOHOro MaTepuaJa Y1V2V3V4313233
AUICKTPUKH 1.3Ha4eHne NoaMMEPOB B IPOMBILIIIEHHOCTH. OCHOBHBIE ONPEEIICHUS U CBOKWCTBA 3435V01.1, Y 014y
noMepoB. CyITHOCTh TOTUMEPU3AITIHI 01.11,¥02.1,¥024,Y
2.ITomucTrpon, MONMUATHIICH, TIONWYPETaH, MTOJTUBUHIIIXIIOPHI. VIcCX0/IHBIE MaTepUaTbIn 02.7, ¥03.1,¥04.2
TEXHOJIOTUSI TOJNYYEHUSI KOHEYHOTO MPOIYKTa. ODJEKTPUYECKUE, MEXaHUYECKUE U ) Y05.3¥09.1¥10.7
TEIUTIOBBIC XapaKTepucTUKU. OCHOBHBIE CBOMCTBAaH MTPUMEHEHHE. 301.3,301.7, 3018,
3.®enondopmanpaeruaibie, TaudTaneBsie, MOMMAITUICHTEpEPTANIATHBIE, STTOKCHIHBIC 302.1, 302.3, 303.1,
nudnekTpuku. [lomyyenne, CBOCTBa U IPUMEHEHHE B AIEKTPOU3OJISIIMOHHON TEXHHUKE. 303.2 309.1 309.2
4. TlpupoaHbie CMOJIBI M1 OUTYMBI, KX TpUMEHEHue. [lepcneKTUBBI pa3BUTHS
MIPOM3BOJICTBA U MOBBIIMICHUSI KAYECTBA CHHTETUYECKUX JUDIICKTPHKOB.
B ToM 4nciie, NpaKTHYECKUX 3aHATHI U JJa00PAaTOPHBIX padoT 10
JlabopaTtopHas padota Nel M3amepenune AUAIEKTPHUUESCKON MPOHUIIAEMOCTH H YTJIa 4
JTUDIIEKTPUYECKUX TOTEPh TBEPIBIX TUIICKTPUKOB.
Jlaboparopnast pabota Ne2 M3mepenne 3aBUCUMOCTH YTJIa TUDJECKTPUUECKUX TTOTEPH U 4
JTUDIIEKTPUYECKON TPOHUIIAEMOCTH OT TEMIIEPaTyPHI
JlabopaTopHass pabota Ne3 I3mepeHue AMAIEKTPUUYECKOW MPOHUIIAEMOCTH W YIJia 2
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AUSJICKTPUYCCKUX MMOTEPh aKTUBHBIX JUSJICKTPHKOB

Tema 4.3.
DIEeKTPOU30JSIIIHOHHBbIE
pe3uHbI, KOMIAYH/bI, JJAKU
H SMAJIH.

Coaep:xaHue yueOHOro MaTepuaJia

1. HaTypaJ'IBHBIe U CUHTCTHYCCKUC Kay4YYKHU, HX HCAOCTATKH. HpI/IMeHCHI/Ie PE3HUHELI B
BHGKTpOTCXHH‘ICCKOﬁ MIPOMBIINIJICHHOCTH.

2. Knaccudukanus wu HazHaueHue KommayHIoB. CocCTaBHbIE YacCTH KOMIIayHJOB.
TepMmoriacTU4Hble U TEPMOPEAKTUBHBIC KOMIIayHIbl. [IprMeHEHHE KOMIAyHIOB H
JJIEKTPOTEXHHUKE.

3. Ilonsitre o makax. CocraB u kiaccudukanus nakoB. TpeGoBaHus, MPEAbIBIIEMBIE K
JlaKaM 00JIaCTh X MPUMEHEHHUSL.

4.Omanu, coctaB 1 cBoiicTBa. Ponb murmenToB. Kiaccudukanus, Mapku ¥ IpEMEHEHHE
sMaei.

V1V2VY3V4313233
3435V01.1, Y 014,y
01.11,¥02.1, V024, VY
02.7,¥03.1, Y04.2
¥05.3 ¥09.1 V10.7
301.3,301.7,301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2

Tema 4.4.Bo1oKHUCTBIE
JIEKTPOU30JISIIIHOHHBIE
MaTepuabl H IJIACTMACCHI

Coaep:xaHue yueOHOro MaTepuaJia

1. BI/I,Z[BI BOJIOKOH, IPUMCHACMBIX B 3JICKTPOTCXHHUKEC: IIPUPOAHBIC, CHHTCTHYCCKUC,
HNCKYCCTBCHHBIC. 9JIGKTpOI/I3OJIHIII/IOHHI>I€ 6YMaFI/I 1 KapTOHBLIL.

2. 'nubkue QJICKTPOU3OJIINUOHHBIC MATCPUAJIBI.

3. MI/IHepaJ'IBHBIC JAUDJICKTPUKH: acbecT u aC6OHeMeHT, UX CBOMCTBA U XapPaKTCPUCTHUKHU.

4. Tlonsatue o maacrMaccax, ux OCO6€HHOCTI/I,T€XHOJ’IOFI/I$I MMOJIy4YCHHA, COCTaB U
KJ'IaCCI/I(I)I/IKaI_II/IH. CaoiicTBa 1 001aCTh MMPUMCHCHUS IJIaCTMACC.

V1V2V3V4313233
3435V01.1, Y 014y
01.11,¥02.1, Y024, Y
02.7,¥03.1, Y04.2
¥05.3¥09.1 ¥10.7
301.3,301.7, 301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2

Pa3nes 5. MarHuTHbIe MaTepHaJIbI

K 1.1-1.3 1K 2.1-2.3
K 5.1-5.2

OK 01-OK 05,

OK 09,

OK 10

Tema 5.1 MeTaninueckue
MATHHTOMSATKHE U
MArHUTOTBEpPAbIE
MarepuaJibl. PeppuThbl.

Coaep:xaHue y4eOHOro MaTepHuaJia

1.MarauToMsrK1e CILIaBbI

2.Merannmyeckrue MarHuTOTBEPIbIE MAaTEPUAIIBI.

3.@epputsl. XapakTepHble cBoicTBa pepputoB. X coctaB u cTpykTypa. TexHomorus
M3rOTOBJICHUSI N31eNIni U3 peppuToB. MarHUTHBIE U 2JIEKTPOTEXHUYECKHE
XapaKTepUCTUKH (DEPPUTOB.

CamocTosiTesibHasi padoTa 00y4arommXxcst

[TpakTuyeckue 3aganus no Teme "MaruuTHble MaTepuaisl / Metamuyeckue
MAarHUTOMSITKHE U MarHUTOTBEP bl MaTepuaibl. Depputsl.”

V1V2V3V4313233
3435V¥01.1,¥Y 01.4Y
01.11,¥02.1, V024, Y
02.7,¥03.1, Y04.2
¥05.3¥09.1 ¥10.7
301.3,301.7,301.8,
302.1, 302.3, 303.1,
303.2 309.1 309.2
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Pa3nen 6 KoHcTpyKIiMOHHBIE MaTePHAJIBI

MK 1.1-1.3 1K 2.1-2.3

K 5.1-5.2
14 OK 01-OK 05,
OK 09,
OK 10
Tema 6.1 . CTpoenue u Coaep:xaHue yueOHOIro MaTepuaJia V1V2V3VY4313233
CBONCTBA METAJLJIOB U 1.ITonsitue o metamnoBenenuu. CTpyktypa Metaios. Knaccudukanus criaBoB U ux 3435VY01.1, ¥ 014,y
CIIABOB cBoiictBa. Cranu. [lonydyeHue, Ha3HAaUeHHE, IPUMEHEHUE, MapKkupoBKa. UyryH. Bunsl, 01.11, ¥02.1, ¥02.4, ¥
CBOICTBa, 007aCTh TpUMEHEHUsA. HCTpyMEHTAIbHBIC U CIICIIUATIbHBIC CTATH U X 02.7,¥03.1, Y04.2
CIUTaBBI ¥05.3 ¥09.1 ¥10.7
2. lisetnbie criaBbl. Knaccudukanus u MapkupoBka. HaznaueHue, npuMeHEHHE, 301.3,301.7,301.8,
npobiemMa 1 epCIeKTUBHBIC HANpaBiIeHUs pa3BUTHs. ClielMaNbHbIE CTUIABBI IIBETHBIX 4 302.1, 302.3, 303.1,
METAJIJIOB: TUTAH, MarHU, HATPUH U JIp. 303.2 309.1 309.2
2. KomnozutimonHsie Matepuaibl. O0mast XxapakTepUCTHKA U KIaccuhuKarus
KOMIIO3ULIMOHHBIX MaTepuanoB/lucnepcHo-ynpoYyHEeHHbIE, BOJIOKHUCTBIE U CJIOUCTBIE
KOMIIO3UIIMOHHBIE MaTepraablCBONCTBA M MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAaJIOB
3. Mera, HaHO MaTepHalIbl, CYNepPCIUIaBbl. XapaKTePUCTUKA U KIIACCH(PHUKALINS METa,
HaHO MaTepHaJIOB U cynepciuiaBoB. [lepcrieKTuBHbIE HANIpaBJICHUSL.
B ToM uHciie, MPaKTHYECKHUX 3aHATHI 1 J1a00pPaTOPHBIX padoT 10
[TpakTryeckoe 3ansTue Ne6 M3yueHne TeXHOIOIHYECKOT 0O Mpoliecca MoTyueHHs 2
CIJIABOB YEPHBIX METAJUIOB
ITpakTruyeckoe 3anstue Ne7OnpeseneHne yaeapHOro Beca MaTepuajioB 4
[TpakTryeckoe 3ansitue Ne8OmpeneneHne BII0OB METAIUIOB IO MUKPOCTPYKTYpE 4
Tema 6.2 Coaepxanue yueOHOIro MaTepuaJa Y1V2V3V4313233
IIpousBoacTBeHHbIE 1. CiocoObl 06paboTku MaTepuaoB. Tepmuueckast U XUMHUKO-TepMHUUECKast 00paboTka 3435V01.1, Y 014y
TeXHOJIOTHH cranu. Jlureitnoe npousBoacTBo. O6padboTka naBieHneM. Capka. O6paboTka pe3aHreM 01.11, ¥02.1, ¥02.4, ¥
2. 3amura MeTauioB OT Koppo3un. OOIHe CBeIeHNs 0 KOPPO3HuU. XHUMHUUECKas 1 02.7,¥03.1, Y04.2
ANEKTPOXUMHUYECKAsE KOppo3us.MeToabl 3alUThl OT Koppo3uu. KopposuiiHo-cToiikue 9 ¥05.3¥09.1 ¥10.7
CTaJIU U CILIaBbI 301.3,301.7,301.8,
3. MeToabl MCCIIEIOBAHMI U UCTIBITAHUI MaTepuaos. MccienoBanne MUKPOCTPYKTYPBI. 302.1, 302.3, 303.1,
VcribiTaHust MEXAHUYECKHMX CBOMCTB. Hepaspylaroye MeTo bl KOHTPOJIs 303.2309.1 309.2
4. CoBpeMeHHbIE TPON3BOICTBEHHBIE TeXHOJI0rHH. Kitaccupukaius mpon3BoACTBEHHBIX
TEXHOJIOTUH: CyOTpaKTUBHBIE, ()OPMATHUBHBIC, aIIUTUBHBIE, THOPUIHEIE.
CamocrosiTesibHbIE Pa00ThHI 2

ITpaktuyeckue 3aganus no teme "KoncTpykimonusie Matepuainsl / [Ipon3BoacTBeHHBIE
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| TexmONMOTHH"

ITpome:xxyTOYHas aTTecTanusa . AU epeHupoOBaHHBIN 3a4eT

Bcero:

80
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3 YCJOBUS PEAJIN3AIINY YUYEBHOM JUCIUILIUHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

Jlnst peanu3anuyl porpaMMbl y4eOHOH AUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIe
MIOMEIIIEHHUS U OCHAIIICHHE:

Tun U1 HAUMEHOBaHHeE
OcHaleHue cnenuajJbHOro MoMeIeHus
CHeNHAJLHOI0 MOMeIeHU A

kaOuHeT MarepuanoBeieHNs MynbTuMenMiiHBIE ~ CPEACTBAa  XPAaHEHMs, Iepeladyd |
MpeACTaBICHUS HH(OPMALTHH.
YueOHO-MeTOuUeCKas JIOKYMEHTAIH, JTUTAKTHYSCKUE
Cpe/CTBa.
MWuUKpOCKOITBI MeTaIOrpaduIecKue

TToMerienue i1 cCaMOCTOSITEILHON [TepconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom

paboThI 0OyJAOIIUXCS B VIHTEpHET U C OCTYIIOM B AJICKTPOHHYIO WH()OPMAIIMOHHO-
00pazoBaTeNbHYIO CpeAy YHUBEPCUTETA

3.2 YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecledeHne peaJu3aluu NPorpaMmbl

OcHOBHbIE HCTOYHHKH:

1 MaseimoBa, M. C. MartepuanoBenenue [DnekTpoHHBIH pecypc] : ydeOHoe mocodbue / M. C.
HaeeinoBa, E. JI. Makcuna. - 2-e u3n. - Mocksa: UL PUOP, Uudpa-M, 2016. - Pexum mocryma:
https://new.znanium.com/read?id=277369. — 3ar. ¢ skpana.

2 Comnnues, 0. II. MarepuanoBenenue. [lpuMeHneHne W BBIOOp MaTepuanoB [DIIEKTPOHHBIN
pecypce] : yae6Hoe nmocodue / FO. I1. Conmnner FO.I1., E. U. bop3enko, C. A. Bonorkanuna. - CaHKT-
[lerepoypr : XUMWU3IAAT, 2017. - 200 c. - ISBN 978-5-93808-295-3. - Pewxum mocryma:
http://www.studentlibrary.ru/book/ISBN9785938082953.html

3 Uepenaxun, A. A. MatepuanoBenenue [DnekTpoHHBIN pecypc] : yueOnuk / A.A. Uepenaxun. —
Mocksa: KYPC, Undpa-M, 2017. — 336 c. — (Cpennee npodeccuonaabHoe oOpa3oBaHue). - Pexxum
nocryma: https://new.znanium.com/read?id=38506. — 3aru. ¢ 9kpaHa.

4. Boumapenko, I.T. MarepuanoBeneaue [DIeKTPOHHBIA  pecypc] : y4YeOHHK Ui CPETHETO
npodeccuonanpHoro oodpasopanus / . T. bonmapenko, T. A.KaOGanora, B. B.Preibanko; mnox penakiueit
I'.T. bBonpapenko. — 2-e u3n. — Mocksa : MzpmarensctBo HOpaiit, 2019. — 329 c. — (Ilpodeccuonansnoe
obpazoBanue). — ISBN 978-5-534-08682-9. — Pexxum moctyma: https://urait.ru/bcode/433904

5. Inomxwun, B.B. MarepuanoBenenue [DnekTpoHHBI  pecypc] @ y4eOHHK Ui CpEIHETO
npodeccuonansHoro obpazoBanus / B. B. Ilnomkun. — 3-e u3n., mepepad. u mom. — MockBsa : M3naTenscTBo
Opaiit, 2019. — 463 c.— (IlpodeccuonansHoe obpasoBanue). — ISBN 978-5-534-02459-3. — Pexum

noctyma: https://urait.ru/bcode/433905

JlonoJiHUTeIbHbIE HCTOYHUKH:

1 MarepuanoBe/ieHHE U TEXHOJIOTHsI MaTepuanoB [DIeKTpOHHBIN pecypc] : yuebHoe nmocodue / moa
pen. A. W. bareimesa u A. A. CmonbkuHa. — MockBa: Undpa-M, 2018. — 288 c. - Pexxum nocryna:
https://new.znanium.com/read?id=304022. — 3ari. ¢ skpaHa.

2 Cedepos, I'. I'. Marepuanosenenue [Dnexkrponnsiii pecypc] : yueonuk / I'. I'. Cedepos, B. T.
baruenkos, I'. I'. Cedepon, A. JI.domenko; moa pea. KaHa. TexH. Hayk, nou. B. T. batuenkoBa. —
Mocksa: Uadpa-M, 2019. — 151 c¢. — (Cpennee npodeccuonaabHoe oopazoBanue). - Pexxum gocryna:
https://new.znanium.com/read?id=340167. — 3ari. ¢ 3kpaHa.

IMepuoauyeckue u3xaHus:
Marepuanosenenue — ISSN 1684-579X.
IIporpammuoe obecnieuenne u HTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne JToroBopa Cpok AeHCTBUS
JIMLIEH3UH
MS Windows 7 (moamucka Imagine | I-1227 oT 08.10.2018 | 11.10.2021
Premium) J-757-17 or  27.06.2017 | 27.07.2018
J1-593-16 or  20.05.2016 | 20.05.2017
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https://new.znanium.com/read?id=277369
http://www.studentlibrary.ru/book/ISBN9785938082953.html
https://new.znanium.com/read?id=38506
https://urait.ru/bcode/433904%205
https://urait.ru/bcode/433904%205
https://urait.ru/bcode/433905
https://new.znanium.com/read?id=304022
https://new.znanium.com/read?id=340167

J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 O6eccpouHo
Kaspersky  Endpoint  Security  mns | J1-300-18 or  21.03.2018 | 28.01.2020
ousHeca-CtaHIapTHBIN N-1347-17 ot  20.12.2017 | 21.03.2018
J-1481-16 ot  25.11.2016 | 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PaCIIPOCTPAHIEMOE 0eCCpOYHO
DneKTpoHHBIE TUTakaThl Mo aucturumaaM: | K-278-11 ot 15.07.2011 0eccpoyHo
MarepuanoBeeHIe
DneKTpoHHBIE TUTakaThl mo auctuiumaaM: | K-278-11 ot 15.07.2011 0eccpoyHo
TexHomnorus KOHCTPYKITMOHHBIX
MaTEepHAaJIOB.

HNHuTepHeT-pecypcsl
1. TocymapcTBeHHass myOnauuyHas HaydHO-TexHHYeckass OuOnmorexa Poccum [DnekTpoHHBIH pecypc]. —
Pexxum noctyma: http://www.gpntb.ru/, ceo6oansii. — 3ari. ¢ skpana. SI3. pyc..

3.3 YueOHo-MeTOAMYECKOE O0DecriedeHre CAMOCTOSTEeIbHOI padoThl 00y4arOLIUXCH

CamocTosTenbpHas paboTa sSBIseTCs 00s3aTeIbHON Il KaXI0ro o0yyatomierocs. CamocTosiTenbHas
paboTa MOKET OCYIIECTBIIATHCS WHAWBUAYAIIHO WM TPYNIamMH B 3aBUCUMOCTH OT IIeNid, 00beMa,
KOHKPETHOU TEMATHKU CAMOCTOATEIbHOU PabOThI, YPOBHS CIOKHOCTH, YPOBHSI YMEHUN 00yUYaOIUXCS.

KoHTponb pe3ynpTaToB BHEAYAMTOPHOW CaMOCTOSITEIBHON pabOTBhI OCYIIECTBIISIETCS B Mpeaenax
BPEMEHH, OTBEJCHHOIO Ha 00s3aTelbHbIE Y4YeOHbIE 3aHSATHUS W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO
paboty oOyuarommxcsi 1Mo y4yeOHOW AMCUMIUIMHE, NPOXOMUT KaK B MHCbMEHHOW, TaK W YCTHOW WA
CMeIaHHOM Qopme, ¢ TPeACTaBICHUEM U3IEIHS UITU MPOJIYKTA CAMOCTOSTETLHOM e TEIIbHOCTH.

B xadecTBe (hopM M METOOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOSTEIBHON PabOThI HCIIOIB3YIOTCS:
MIPOBEPKa BHITIOJHEHHOW paboThl MpernoaBaTesieM, CEMUHAPCKHUE 3aHATHS, TECTUPOBAHHE, CAMOOTYETHI,
KOHTPOJIbHBIE pa0OThI, 3alllMTa TBOPUECKUX PadOT U Ap.

Ha BeImonHeHne caMocTosATeNbHONH paboThl B Kypce «MarepuanoBenenue» otBeneHsl 10 yacos,
pacnpezielieHHbIE CIe1yIOIIM 00pa3oM:

Ne | HaumenoBanwue paznena/rembl | OnieHOUHBIE  CpelncTBa  (3aJaHusl) JJIs  CaMOCTOSITEIBHOU
BHEAyJIUTOPHOI pabOTHI

1 Tekcr 3amanus:

3agauga Nel.

VY nenbHoe conpoTuBieHue coocTBeHHoro repmanust p=0.43 Om'm
npu T=300 K. IToaBn»’HOCTH 3JIEKTPOHOB U IBIPOK B TEpMaHUU
paBHbI cooTBeTcTBeHHO 0.39 11 0.19 MZ/(B'C). Omnpenenure
COOCTBEHHYIO KOHIIEHTPAIIHIO JIEKTPOHOB (N) U JBIPOK (P).

3agaua Ne2.

OO6pa3zer] repMaHusi, pACCMOTPEHHBIN B IpebIAYILIEH 3a1a4e,
IosynpoBoaHuKOBbIE JIETUPOBAH MPUMECHIO aTOMOB CYPbMBI TaK, YTO OJHH aTOM
MartepuaJjbl / CBoiicTBa IIPUMECH IIPUXOANUTCS Ha 2 10® atomoB repMmanusi. OnpenennTs:
MOJIYIIPOBOJJHHUKOBBIX a) KOHIIEHTPAITUIO JIEKTPOHOB U JbIpoK mpu T=300K
MaTepHaioB (IpenoI0KUTh, UTO MPH ITON TEMIIEpAType BCE aTOMBbI CypPbMBbI

MOHU3UPOBAHbBI U KOHIIEHTpaIUsl aTOMOB repmanus N=4.4- 102 M
%); 6) yenbHOE COMPOTHBIICHHE STOTO JTETHPOBAHHOTO
Martepuana, B) koadduimeHntsl 1udGy3un 3IEKTPOHOB U JBIPOK B
repMaHuu IpH JaHHOM TemMIeparype.

3agaua Ne3.

Ornpenenutsb nonepeyHoe ceueHue (S) amoMIUHIEBOTO TPOBOJIA B
JIMHUU JJIeKTporiepenad JuHon L=50 kM, 1o KoTopomy TE€UYET
ToK I=80 A. [TaneHue HanpsKeHHsI Ha ’TOM yYacTKE COCTaBIISIET
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12.61 kB mipu uamenennn remneparypsl ot 20°C 1o 50°C, ¢
y4€TOM TeMITepaTypHOro KodhUiMeHTa CONPOTUBICHUS
0=0.0042 1/K, 1 yeabHbIM COMPOTUBIECHUEM ITPOBOTHUKA
po=0.028MKOM M.

3amaua Ned.

Onpenenuth HOMHHAI IPOBOJIOYHOTO pe3ucTopa R,
HAXOJSIIETOCS B AJEKTPUUYECKOM I10JI€ C HAMPSKEHHOCTHIO
E=14MB/M, 1pu mI0THOCTH TOKa j=0.5 A/MM?, 3Hasi 4TO MIIOIIAb
MoIepeyHoro ceueHus S=1 MKMZ, a nuHa 1=3.57 MmMm.

3amauda Nes.

MarauToansIeKTPUK BBIITOJIHEH U3 OPOIIKOB HUKEJIEBO-
IIUHKOBOTO (peppuTa U MOJUCTUPOIIA C OOBEMHBIM COIEPIKaHUEM
MarHuTHoro marepuana 0=0.1. OnpenenuTs MarHUTHYIO L, U
JTURJICKTPUIECKYIO €m IPOHUIIAEMOCTH MAarHUTHOTO
HATIOJTHUTEIS, TIPU CIEAYIOIINX MapaMeTpax
MaraaroamdekTpuka: u=1.821, e=3.3 u ,=2.5.

Lenb: mpoBepUTh yMEHUS IPUMEHSTH MMOTY4YECHHbIE 3HAHUS 110
3apaHee Onpe/IeIEHHON METOAMKE AJIs PEeLeHHs 3aay.
PexoMeHaruu 1o BBITOJIHEHUIO 33/IaHUS :BHUMATEIIEHO U3yUUTh
KOHCIEKT JICKITHHA.

Kputepun oneHKH: OlleHKa «OTJHYHO» BBICTABISETCS CTYACHTY,
€CJIM pacyeTHasl 4acTh BHIMIOJHEHA B MOJHOM 00OBeMe, pelleHue
0hOpMIIEHO C COOJIFOJICHUEM YCTAHOBJIEHHBIX MPaBUI; CTYICHT
CBOOOZHO BIAJEET TEOPETUYECKUM MaTepHuaioM, 0e30InO0YHO
MPUMEHSICT €r0 IIPH PEIICHUH 3a/1a4.

OIICHKa «XOPOWIO» BBICTABISECTCA CTYIACHTY, €CIH TpHU
BBITIOJTHCHUH 33JIaHUSl JIOMYIICHBl HE3HAYMUTEIbHBIC ONIMOKH,
pemienrne oopmiieHO ¢ COOTIOACHHEM YCTaHOBJICHHBIX IMPaBUI,
CTYIEHT CBOOOAHO BIAJEET TEOPETUYECKUM MaTepHaioM,
0€301uO0YHO MPUMEHSET €ro MPU PEeIIeHUH 3a1a4;

OLICHKA «YJO0BJIETBOPHUTEJbHO» BBICTABISETCS CTYICHTY, €CIIU
3aJJaHUE€ BBIMOJIHEHO C «TPyObIMH» OMIMOKaMH, peElIeHHe
odopmiteHO 6€3 COOI0IeHNs YCTAaHOBJICHHBIX TIPABUIT,

OILICHKA «HEeYy/10BJIeTBOPHUTEJIbLHO»BbICTABIISICTCS CTYACHTY, €CIIN
paboTa He BHITIOJIHECHA.

MarHuTHble MaTepuabl /
MeTajin4eckue
MATHUTOMATKHE H
MArHUTOTBEpbIE
MaTepuabl. Deppursl

Tekcr 3ananus:

1. Ha puc. 3 npuBeneHa kpuBasi 3aBUCUMOCTH HadyaJIbHOW Mar-
HUTHOM IIPOHULIAEMOCTU OT TEMIIEPATYPBI IS HUKEIIb-
uMHKOBOTO (eppuTta. [locTpoiite KprBYIO 3aBUCHMOCTH
TeMIIepaTypHOro Ko3ppuireHTa HayaaIbHONH MarHUTHON
IIPOHULIAEMOCTH U HAUTE 3Ha4eHHEe TemnepaTtypsl Kropu mis
JTUX MATEPUAIIOB.
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Pro. 3
2. Ha puc. 4 nana xpuBas HamarHuuuBaHus xenesa. [locrporite
3TY KPUBYIO, OTJIOKHB 110 OCSIM KOOPJIMHAT BEJIINYMHBI B
eauaunax CH. IoctpoiiTe KpUBYIO 3aBUCUMOCTH MarHUTHOM
IIPOHULAEMOCTHU OT HAIIPSYKEHHOCTH I0JISL ¥ ONIPENEIINTE
3HA4YCHUS HAYAJIbHOM U MaKCHUMAJIbHOW MarHUTHOM

MIPOHUIIAEMOCTH.
ke ) B
(5 = el

10

A i 1

: H, Aer
40 " P

12 20 24
Pre. 4
3. UeMy paBHa MarHuTHas MPOHUIIAEMOCTh CTallH, €CITU U3BECT-
HO, YTO IIPH MTOMEILIEHNH CTAJIbHOTO OpyCcKa B MarHUTHOE T0JIe
HanpsiokeHHOCThIO 30004/mB HeM Bo3HUKaeT UHAYKIus 1,577
JlaiiTe onpeneneHre MarHuTHOM MPOHUIIAEMOCTH MaTE€pUAIIOB.
4. Kako#l peppoMarHUTHbIN MaTepral MOXHO ObLIO OBl
HCIO0JIb30BaTh (YKaKUTE €ro MapKy, CBOMCTBA M 3HAUECHHE
HayaJbHOM MarHUTHOM MPOHUILIAEMOCTH £L) 111 U3TOTOBIICHUS
KOJIBIIEBOTO CEp/I€YHNKA KaTyIIKU HHIYKTUBHOCTHU cLO =

210" ul" W= 185, mMeromiero CJIeIYIOIIE TEOMETPUUECKUE
pasmepsl:h = [ cm, d,, = 4 cm, dgny = 3 cMB TIEPBOM Cllydae
udgy = 2 cmBO BTOpom?

5. Ha puc. 5 nana xpuBasg HamarHuuuBanus cranu. [Toctpoiite
KPHUBYIO 3aBUCUMOCTH MarHUTHON MPOHUIIAEMOCTH OT
HaIpPSKEHHOCTH MarHUTHOTO TOJIsI, ONPEACIIUTE HAYAJIbHYIO U
MaKCHMaJIbHYIO IPOHUIIAEMOCTb.
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HGHBI MMPOBCPUTH YMCHU MPUMCHATH TOJTYUCHHBIC 3HAHUA 10
3apaHee ONpeeIEHHON METOIUKE TS PEICHUS 3a1ay.
PGKOMGH[[aLII/II/I I10 BBIITOJIHCHHUIO 3aaHUA:BHUMATCIIbHO U3YUYUTDH
KOHCIICKT JICKIIHH.

KpuTepun OIEHKH: OIEHKa «OTJIUYHOY» BBICTABISETCS CTY/ACHTY,
€CIIM pacueTHas YacTh BBHINOJIHEHA B TOJHOM 00BEME, pelIeHUE
0hOpMIIEHO C COOJIFOJICHUEM YCTAHOBJIEHHBIX MPaBUJ; CTYICHT
CBOOOJTHO BJIAZICET TEOPETHUCCKUM MaTephalioM, 0e30IMO0YHO
MPUMEHSICT €r0 TIPH PEIICHUH 3a/1a4.

OIICHKA  «XOPOIO0» BBICTABISCTCA CTYICHTY, €CIH TIpU
BBITIOJITHCHHUU 3aldaHUA JOMYHICHBI HCE3HAYMUTCIbHBIC OHII/I6KI/I,
pemieHre 0pOPMIICHO ¢ COOJIIOJICHMEM YCTAaHOBJICHHBIX MPaBUIIL
CTYACHT CBOOOJHO BIIQJICET TEOPETUUYECKUM MaTEepHaJIOM,
0€301IMO0YHO TIPUMEHSIET €T0 MPH PEIICHUN 3a71ay;

OIICHKA «Y/IOBJIETBOPHUTEIBHO» BBICTABISICTCS CTYICHTY, €CIIH
3aJJaHUE€ BBIMOJIHEHO C «TpyObIMH» OMIMOKaMH, pEIICHUe
odopmiieHo 6€3 COOMI0IeHNs YCTAaHOBJICHHBIX TIPABUIT,

OIICHKA «HEeYy/10BJIeTBOPHUTEIbLHO»BbICTABIISICTCS CTYACHTY, €CIU
paboTa He BHIIOJTHEHA.

KoncTpykuuonnsbie
Marepuabl /
IIpousBoacTBEeHHbIE
TeXHOJIOTHH

TekcT 3a1anus:

1. Kakyro MapKy mepMajuiost Hago B3STh IS CEpACUHUKA,
pabotatoriero npu yactore/ 00 I yans BceX MapoK MepMaiost
o0OpaTHO nponopiuoHanieHE, 4ToObl MOTEPU Ha BUXPEBbIE TOKU
ObLTM MUHUMANBHBI? CunTaTh, 4To Kodduiuentp. Jlaire
XapaKTePUCTHKY CBOMCTB 3TOTO MaTepuaa.

2. OnpenenuTe TaHTEHC YIJIa CYMMapHBIX MAarHATHBIX TIOTEPh B
CEpJICYHHKE, BHITIOTHEHHOM M3 MarHUTOJUAIIEKTPHKA HAa OCHOBE
anbcudepa npu yactote f = 10 5 'y, HaNPSHKCHHOCTH
marautHoro nojist H = 0,1 A/M u 900 A/M, ecnu xoddurrent
MAarHUTHBIX OTepb Ha rucrepesuc fs = 1,210 2 4/M, ua
BHUXPEBbIE TOKH rucrepesuc fg = 70 - 10 I'y, Ha MarauTHOE
nocnexaeicreue S, = 12 - 103,

3. Ilpu nanpspxkenuu marautHoro noist H=400 kA/m
MarautotrBepablid cruiaB FOH/IK35TS nmeer marautHyro
uaayknuo B=1Tn. OnpeaenuTs MarHUTHYIO MPOHUIIAEMOCTH U
MarHUTHYIO BOCIIPUUMYHBOCTH CIUTaBa. Kakue KOMITOHEHTBI
BXOJISIT B €70 COCTaB M KaKOBa 00JIACTh €ro MpUMEHEHUs ?

4. J1Jis MarHATHBIX SKPAaHOB MMPUMEHSIOTCS MaTePHAIIHI C

00JIbIIION MOCTOSIHHOM 3aTyXaHUsl DJICKTPOMArHUTHOM BOJIHBI ||
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=+ [7ee  PaccypnraiiTe MOCTOSHHYIO 3aTyXaHus (a) ¥ TIIyOHHY

IPOHUKHOBEHHUs >j1ekTpoMarautHoro nons () as uucroro
kenesa ipu f= 10 't 1 cpaBHUTE €€ ¢ COOTBETCTBYIOIINM
3HAYCHUEM, MTOJTYUYECHHBIM JUISI KPEMHHUCTOM CTalH , yACIbHOE

1
conporusienne koropoii #’ = & =6-10°(Om-m) u # =3000.
HazoBute Marepuabsl, IpUMEHsEMbIE IS SKpaHUPOBAHUS JIMHUH
BBICOKOM 4aCTOTBHI.
5. Ha puc. 6 nzo0paxkeHa netis ructepesuca (heppoMarHuTHOTO
cepaeuyHuka. Paccuntarh MarHUTHYIO IPOHUIIAEMOCTh B TOUKAX

1,2,3,4.
1, 2, 3,4, e bk dtay Ve e .
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py 7, = : :
x Pue, II " " e
puc. 6.

Lenb: mpoBEpUTH YMEHHS TPUMEHSTH MTOJTyYSHHBIE 3HAHUS 110
3apaHee OIpeaesIEHHON METOAMKE JJIs PeIIeHus 3a/1a4.
PexomeHmamy 1o BHIMOIHEHHIO 3a/IaHHs: BHUMATEIILHO U3YUUTh
KOHCIIEKT JIEKIIHMH.

Kputepun OIeHKH OIIEHKa «OTJIMYHO» BBICTABIISCTCS CTYACHTY,
€CIIM pacueTHas 4acTh BBIMOJHEHA B IOJHOM 00BEMe, pelieHue
0hOpMIIEHO C COOJIFOJICHHUEM YCTAHOBJICHHBIX MPaBWI; CTYICHT
CBOOOJTHO BIIAJIeeT TEOPETHUECKUM MaTepHalioM, 0e30InO0YHO
NPUMEHSET ero MPH PEeIIeHUH 3aj1ad.

OLIEHKa «XOPOINO0»  BBICTABISAETCA  CTYIEHTY, €CId Ipu
BBITTOJIHEHUH 33JaHUsl JIOMYIIEHBl HE3HAYUTENbHbIE OIINOKH,
peuieHre oopMIIEHO ¢ COOJIIOJICHMEM YCTaHOBJIEHHBIX MPaBUIIL;
CTYACHT CBOOOJHO BIQJICET TEOPETHUYECKUM MaTepHalioM,
0€301mK100YHO IPUMEHSIET ero MPH PELICHUHU 3a/ay;

OIICHKa «Y/0BJETBOPUTEIbHO» BBHICTABISICTCS CTYACHTY, €CIIU
3aJaHi€ BBIIOJIHEHO C «TPYOBIMH» OIIMOKaMM, pELICHHUE
odopmiteHo 6€3 COOI0IEHNs YCTAaHOBJICHHBIX TIPABUIT,

OLIEHKA «HEeYAOBJIETBOPUTEIbHO»BBICTABIIICTCS CTYJCHTY, €CIU
paboTa HE BHITIOJIHCHA.

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIATLIMHBI

KoHTpons M OLleHKa pe3ysbTaTOB OCBOCHMSI JUCLHUIUIMHBI OCYILECTBIIETCS IPENOAABATEIEM B
IIPOLIECCE TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

4.1 Texymmii KOHTPOJIb:
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HanmenoBanue
Koutponupyemslie pa3aessl (TEMBbI) KonTponupyemebie pe3ynbpTarhl
Ne . OLIEHOYHOTO
y4eOHOU JTUCITUTIITUHBI (YMeHws1, 3HAHUSA)
CpeacTBa
Pasien 1. OcHOBHbIe Y1VY2VY3V43132333435V01.1,¥
01.4,¥01.11,¥02.1,¥02.4, ¥ 02.7, Tect
1 ;‘;epifnggf;:frcm V03.1, Y04.2 Y05.3 V09.1 V10.7 TIpakTuyeckue
MaTepHaIoB 301.3,301.7, 301.8, 302.1, 302.3, paboTsI
303.1, 303.2 309.1 309.2
Y1VY2V3V43132333435V01.1,V KoHTposbHas
Pasnen 2. IIpoBOIHUKOBbI 01.4,Y01.11,¥02.1, Y024, ¥ 02.7, paora
2 MaTepuabI Y03.1, ¥04.2 ¥05.3 ¥09.1 V10.7 TpaxTideckie
301.3,301.7,301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2 paborel
Y1VY2VY3V43132333435V01.1,¥
Paszen 3. TloaynpoBOIHUKOBbIE 01.4,¥01.11,¥02.1, Y024, ¥ 02.7,
3 MaTepuabI ¥03.1, ¥04.2 ¥05.3 ¥09.1 ¥10.7 Tect
301.3,301.7, 301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
Y1VY2V3V43132333435V01.1,V
Pasnen 4. I aeKTpuyecKie 01.4,¥ 01.11, ¥02.1,¥02.4, Y 02.7, Jlaboparopuas
4 MaTepna;n,I Y03.1, Y04.2 ¥05.3 ¥09.1 V10.7 pabota
301.3,301.7,301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
Y1VY2VY3V43132333435V01.1,¥ KoHTposbHas
Pasen 5. MarunTHbre 01.4,¥01.11,¥02.1, Y024, ¥ 02.7, paora
5 MaTepHabI ¥03.1, ¥04.2 ¥05.3 ¥09.1 ¥10.7 TpaxTieckie
301.3,301.7, 301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2 pabore!
Y1V2V3V43132333435V01.1,¥
Pasnen 6 KoncTpyKuuomHbIe 01.4,Y01.11,¥02.1,¥024,VY 02.7, Tect
6 MATEPHATHI ¥03.1, ¥04.2 ¥05.3 ¥09.1 ¥10.7 IIpakTHueckue
301.3,301.7,301.8, 302.1, 302.3, paboThI
303.1, 303.2 309.1 309.2

4.2 IlpoMe:xxyTOUHAsI aTTeCTAIUS

IIpomexxyTouHas arrectanus OOY4YarOIIMXCS OCYIIECTBISIETCS IO
JUCLUIUIMHBL U TO3BOJISIET ONPEAEITUTh KAYeCTBO U YPOBEHD €€ OCBOCHHUSI.

dopma MpOMEXYTOUHOH aTTecTaluyu no JucuuiianHeMaTepuanoBeieHue - TuddepeHMpoBaHHbINA
3a4er.

3aBCPIICHUUN U3YUYCHUA

PesynbTaTsl 00yyeHus

OueHo4HBIE CpPeCTBA
JJIS IPOMEKYTOYHOM aTTeCTAMU

V1V2V3V43132333435V01.1,Y01.4Y
01.11, ¥02.1, ¥02.4, ¥ 02.7, ¥03.1, Y04.2
¥05.3¥09.1 ¥10.7301.3, 301.7, 301.8, 302.1,

302.3, 303.1, 303.2 309.1 309.2

TectupoBaHnue
Bapuanr 1

a) 3TO OOBIYHBI MaTEPUATIBI.

1.Kakue MaTCpuajbl Ha3bIBAIOT SHCKTPOTCXHI/I‘{CCKI/IMI/I?

0) 9T0 MaTepuaibl CIIEIHATFHOTO HA3HAUCHIS

B) O5TO CHEUUaJbHBIE MaTEepHaibl JUIS HW3TOTOBJICHUS
JNEKTPOTEXHUUECKUX MAaIlMH, annapaToB, MPHOOPOB H
T.J.

T') 3TO 3JIEMEHTHI AIEKTPOOOOPYIOBAHNUS

2. YKaKuTe MaTeprabl BEICOKOH POBOIUMOCTH

a) KOHCTaHTaH, MAHTaHUH, ME/Ib
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0) OpoH3a, aMIOMUHHMH, Qexpanb

B) aJTIOMHHHN, KOHCTAHTaH

T') Me/lb, ATFOMHUHMIA, CepeOpo

3. lnist "ero ciry»kat 0OMOTOYHBIC ITPOBOIA?

a) Ui WU3TOTOBIIGHUSI OOMOTOK JJEKTPUYECKHX MAIUH,
armapaToB, IPUOOPOB

0) JUIs U3rOTOBJICHUSI OOMOTOK 3JICKTPUYCCKUX allapaToB
B) JUUIS U3TOTOBJICHUSI OOMOTOK 3JICKTPUYECKUX IPUOOPOB
T) U U3TOTOBJIEHUSI OOMOTOK 3JIEKTPHUYECKUX MAIIUH

4. Kakue BelecTBa OTHOCATCS K MOJTYITPOBOTHUKAM?

a) KpeMHUM, repMaHuil, UHAUK

0) MBIIIBSIK, pochop, ceneH

B) CeJICH, MHIUH, TepMaHuit

r) ceneH, dhocdop, UHAUN, MBIIBSIK, KPEMHUH, TepMaHHit
U T.1I.

5.Kakyto W30ISMIMI0 HMMEIOT  JKWIBI  OOMOTOYHBIX
MIPOBOIOB?

a) SMaJIeBYIO, IUICHOYHYIO

0) BOJIOKHUCTYIO, 5MajeBylO, IUICHOYHYIO, 3MalleBO-
BOJIOKHUCTYIO

B) 3MaJIeBO-BOJIOKHUCTYIO

T') IDICHOYHYIO, BOJIOKHUCTYIO

6. Kak obpazyercs qoHopHas mpuMech?

a) HYXHO J00aBUTh K YETHIPEXBAJICHTHOMY KPEMHUIO
MIATUBAICHTHBIA MBIIBSIK. YeThIpe BaJeHTHBIX 3JEKTPOHA
MBIIIBSKA YYAaCTBYIOT B CO3/IaHUU KOBAJICHTHON CBS3U C
COCETHUMM aTOMaMH, a IISITBIA 3JICKTPOH IEPEXOAUT B
CBOOOJTHOE COCTOSIHUE

0) HyXHO N00aBHTh K YETHIPEXBAICHTHOMY KPEMHUIO
TPEXBAJICHTHbIN  MHAMW. Tpu  2JeKTpoHa  HMHIUA
YYaCTBYIOT B CO3/IaHUU KOBAJICHTHOM CBSI3U C COCEIHUMHU
aTOMaMHU, JUIA OJHOTO 3JIEKTPOHA. DTOT 3JIEKTPOH OyaeT
3axBayeH y cocemHero aroma. Ha ero mecre oOpasyercs
«IBIPKaY»

7. KakoBa 00acTe IpuMEHEHHS MOTyTIPOBOAHUKOB?

a) TNOJIBI, TPAH3UCTOPHI, (POTOIUO/IBI

0) cBeToAMOAbI, (HOTOIIEMEHTHI, TPAH3UCTOPHI, IAMOJIBI,
dhoToaroap!, (hOTOTPaH3UCTOPBI TEH30/IaTYHKH,
(hoTOpE3UCTOPHI, TEPMHUCTOPHI,

B) TEH30J]aTYUKH, (OTOIIEMEHTHI, TEPMUACTOPHI

') GOTOTPaH3UCTOPHI, (POTOITEMEHTHI, TPAH3UCTOPHI

8. YKaxxuTe MarHUTHbIE MaTePUAIIbI

a) JKele3o, HUKeIb, KOOambT, CIUIABBI HAa OCHOBE
TEXHUYECKHU YHUCTOTO JKeJie3a

0) MeIlb, ATFOMUHUH, OpPOH3a M MX CIUIABBI

B) TaHTaJ KaJlui, FepMaHUil U UX CIUIaBhI

T') KJIBITHH, CEeJICH, KPEMHHMA, U UX CIIABHI

9. Ot kakux (HaKTOPOB 3aBUCHUT TOK B TOJIYIIPOBOIHUKE?
a) HarpeBaHusl, 0OTyUYCHMsI, OCBEIICHUS, IPUMecei

0) oOmyyeHus

B) OCBEITICHUS

T') npuMmecei

10. KakoBo Ha3HaueHHE MOHTAXHBIX MPOBOJOB U
Kabemneit?

a) TMpeIHA3HA4YCHbl JUIs  BBINOJHEHUS  Pa3JIMYHBIX
COCIMHEHHI B JJICKTPUYECKUX armaparax, MpuOOpoB U
JPYTHUX JCKTPOYCTPOHCTBAX
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0) A7l U3TOTOBJICHUSI OOMOTOK JIEKTPUUECKUX MALIHH

B) JUISL pactpeesieHus SIeKTPUIECKONH S3HEPTUH B CETAX

T') TOJBKO IS TPOKJIAAKH CHIIOBBIX CeTeH

Bapuanr 2

1.Ha kakue rpynmel JenATcsS 3IEKTPOTEXHUYECKUE
MaTepHuabl?

a) JUDIIEKTPUKH, MIPOBOJIHUKH, I/IPOBOHHUKH,
MarHUTHBIE

0) MarHUTHBIC TIPOBOTHUKH

B) I/IPOBOJTHUKH, MarHUTHBIE

T') IPOBOAHUKH, TUIIICKTPUKH

2. Kak MeHsieTcsl CONpPOTUBICHHE MPOBOJHUKOB C
YMEHBIIIEHHEM TeMIIepaTyphl?

a) C pOCTOM TeMIIepaTypbl COMPOTHUBIECHUE TPOBOIHUKOB,
BO3pacTaer

0) c pocTOM TeMIepaTypsl COMPOTHBIIEHIE TPOBOTHUKOB,
YMEHBIIAETCS

B) C POCTOM TE€MIIEpaTypbl CONPOTUBIICHUE TIPOBOJIHUKOB,
HE MEHsSeTCs

) C yMCHBIIEHHEM TEMIIEPaTypbl CONPOTHBICHHUE
POBOJHUKOB YMEHBIIAETCSI

3. I3 xakux MaTepuasioB BBIITYCKAIOT KHUJIbl 0OMOTOYHBIX
npoBOJIOB?

a) U3 MeJH, ATIOMUHHUS

0) MaHraHuHa, KOHCTAaHTaHA, HUXPOMA H T.1I.

B) KOHCTaHTaHa, (hexpas

') aTIOMUHUSI, MAaHTAaHWHA, KOHCTaHTaHa, MeJld, HUXpoMma
UT.J

4. Jlns yero npeaHa3HaYeHbl yCTAaHOBOYHbIE TPpoBOaa?

a) TpeAHA3HAYEHBl JUIA  BBINIOJHEHHS  Pa3iIMYHBIX
COCJIMHEHHWH B JJICKTPUYECKUX armapartax, npuoopax H
JOPYTHUX 3JIEKTPOYCTPOHCTBAX

0) A7l U3rOTOBJICHUSI OOMOTOK JIEKTPHUECKUX MALIHH

B) TOJIBKO JIJISi MOHT@XXHBIX padoT

I) JUId paclpeneieHdus »JJIeKTPUUECKON SHEpruu B
CHJIOBBIX M OCBETHTENBHBIX CETSX, NpPU CKPBITOH H
OTKPBITOMN MPOKIIAJIKE

5. Uro npeacTaBisioT coO0H MOIyITPOBOTHUKH?

a) UX CONPOTHUBJICHUE C POCTOM TEMIIEPATYPHI pacTET

0) 3aHUMAIOT MPOMEXYTOYHOE MECTO o
3NEKTPOIPOBOTHOCTH MEXTY METaJUTNIECKUMH
MIPOBOJHUKAMH U JUAIEKTPUKAMU

B) MX CONPOTHUBIICHHE C HM3MEHEHHEM TEMIIepaTyphl He
MEHSIETCSI

I) 3aHUMAIOT IPOMEXKYTOYHOE IOJOXKEHUE MEXIY
KHUJIKAMH U TBEPABIMU IUDICKTPUKAMH

6. Kakne MaTepuraisl Ha3pIBalOT MarHUTHBIE?.

a) 9TO MaTepuallbl, I0JIy4aeMble U3 MarHUTHON PyIbl

0) 3TO Marepuanbl, KOTOpbIe MOJ ACWCTBHEM BHEIIHETO
MarHUTHOTO IIOJISl HAaMarHMYMBAIOTCA M MPUOOPETaroT
MarHUTHBIE CBOMCTBA

B) 3TO MaTepHajbl IPUPOJHOTO IPOUCXOKACHHS

T') 3TO MaTepHalbl Ha OCHOBE JKene3a

7. KakoBa 0071aCTh IPUMEHEHUS KUIKUX TUIIEKTPHKOB
a) CUJIOBBIE TPaHCPOPMATOPEI

0) MacIsHbBIC BKIIOYATCIIH

B) KOH/IEHCATOPHI MACJIOHATIOJTHEHHBIE
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') CHJIOBBIE TpaHC(OpMaTOpPbl, KOHACHCATOPBI, MacysHbIC
BBIKJIIOUYATENH

8 HOna wero  HeoOXOoAMMO  3HaTb  CBOMCTBa
ANEKTPOTEXHUUYECKUX MATEPHAJIOB

a) 4TOOBI AETaTh UX PAIlOHAIBHBIA BEIOOD

0) 4dYroOBl coO3maBaTh DJIEKTPOOOOPYIOBAHHUA MAIBIX
rabapuTOB M Macchl, HaIe)KHOE B IKCILTyaTallUuH.

B) 4TOOBI 3HATH, KAK OTH CBOWCTBA U3MEHSIIOTCS

T') 4TOOBI NIEKTPOYCTAHOBKHU HAISKHO paboTan

9. Kak o0pa3zyercs akuenTopHasi IpUMech?

a) HY)XHO J00aBUTh K YETHIPEXBAJICHTHOMY KPEMHHIO
[IITUBAJICHTHBIN MBINIbSK. YeTbIpe BaJICHTHBIX 3JIEKTPOHA
MBIIIbSIKA YYaCTBYIOT B CO3JJaHUU KOBAIEHTHOH CBS3U C
COCCIJHMMHU aToOMaMH, a MATBIN QJICKTPOH IMCPEXOAUT B
CBOOOJHOE COCTOSIHUE

0) HyXHO 100aBHTh K YETHIPEXBAICHTHOMY KPEMHUIO
TPEXBAJICHTHbIN  MHAWWA. Tpu  snekTpoHa  MHAUA
Y4aCTBYIOT B CO3AaHHUU KOBAJICHTHOM CBSI3U C COCCAHUMU
aTOMaMH, Ui OJHOTO 3JEKTPOHA. DTOT 3JEKTPOH OyIeT
3axBaueH y coceqHero aroma. Ha ero mecte oOpazyercs
«IIBIPKa»

10. OT yero MarHuTHasi IPOHULAEMOCTh MATEPUAJIOB

a) OT TEMII-PBI

0) oT MaTepuana

B) OT UHAYKIIUU

T) OT BEJINYMHBI TOKA

V1V2V3V43132333435V01.1,Y 014y
01.11,¥02.1, ¥02.4, ¥ 02.7, ¥03.1, Y04.2
¥05.3 ¥09.1 ¥10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2

Pemenue 3agau

1. OnopHbIit CTEP’KHEBOU KEpaMHUYECKUI
n3onsatop OHC um3onupyer M noaaepKUBacT IIMHBI
KOHTAKTHBIX JeTajen B OTKPBITOM
pacrpeneIuTeIbHOM YCTPOMCTBE. H3sonarop
MpPe/ICTaBIseT COOOM CIUIOMIHOM KPYIJbId CTEP:KEHb
¢ BbICTymaomumu pedpamu. Ha TopueBbIX yacTax
U30JIATOpa 3aKPEIUIEHbl METAJUIMYeCKHe (IIaHIb
(xonmakw), sBJsSrOIIMECs 3ekTpoaamMu. OnpenennTh
MOJIHBIA TOK YTE€UYKH, MPOTEKAIOUIUN B HM30JIATOPE,
€MKOCTb U JHDJIEKTPUYECKUE IIOTEPU B HEM, ECIIH
W3BECTHBI: HOMUHAJIbHOE HampspkeHue Ha HeM UH,
9gacToTa OdnekTpuueckoro mons f, pasmeper u
OCHOBHBIE JJIEKTPUYECKHE MapaMeTphbl JUAJIEKTpUKa
U3 KOTOPOr'0 M3rOTOBIIEH U30JIATOP PS, pV, tgou Aap.
10 BApUaHTaM
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2. [Tutranue AJIEKTPUYECKOIN YCTaHOBKH
OCYIIECTBIISICTCSI TpeX(a3HbIM TOKOM C IMOMOIIBIO
TpeX  CBHUHIIOBBIX  BBICOKOBOJBTHBIX  KaOelneH.
OnpenenuTb €MKOCTb Tpex(a3zHOro CBHHIIOBOTO
BBICOKOBOJIbTHOTO  Kalens, MHHHMAJIbHYIO U
MaKCHUMAaJbHYI0 HANpPSHKEHHOCTH 3JEKTPHUYECKOTO
Mojis B M3OJAIMM  Kabelss U PEeakTUBHYIO
(3aps0BYI0) MOIIHOCTH B HEM, €CJIM HW3BECTHBI:
JTUHEHOoe HaIpsDKEHUe Un, yacToTa
aNeKTpUYeckoro mons f, cedeHwe aMrOMUHHEBOM
KWIbBI S, TONIIMHA TPONUTAHHONW OyMakKHOMN
u30Jsiuu dc TMDIEKTPHYECKO POHUIIAEMOCTBIO €,
mmHa kaoens .

3. DJeKkTpuveckas yCTaHOBKA MOIIHOCTBIO P,
nuTaercs OT ceru HampsbkeHuem U. [luraromias
JVHAS ~ BBIIOJHEHAa  MPOBOJAMH  MMEIOIIUMHU
NpeJebHO  JIONYCKAeMYI0 TEMIIEpaTypy Harpena
Open u  KOXQGUIMEHT  TEeIUIonepenadu  G.
PaccuuTarh [OmycTHMy0 TIO YCIIOBHSIM HarpeBa
IUIOTHOCTh TOKa U JIONYCTUMBINA TOK, CPAaBHUTbH €TI0 C
pabouuM TOKOM, CPaBHHTBH €ro ¢ pabOYUM TOKOM H
OTPENIEUTh HAICKHOCTh U SKOHOMUYHOCTh PaOOTHI
YCTAaHOBKM C JaHHBIMH TIPOBOAAMH. (JaHHBIE IIO
BapHaHTaM)

4. BeinonauTs alInpoOKCUMALUIO KpHUBOU
HaMarHW4MBaHWsg  TpaHchopmaropa B BUAE
3agucuMocti H=ash (BB). KpuBbie HamMarHn4nBaHusI
JNEKTPOTEXHUUECKUX  CTajeld  MPHUBEIACHBI  Ha
pucyHke. BapuaHThl KpUBBIX HaMarHUYMBaHHUS,
NOJJISKAIIUX aITPOKCHUMAIIMH WHIUBHyaIbHBI.

Vi

0200 460 600 10w oo @00~ H Afn

Kpurepun ouenku nudppepeHunpoBaHHOrO 3a4eTa
«OTINYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOesos,
yMeHUsI CQOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMoil yuyeOHbIe 3aJaHHsI BBIIOJIHEHBI, Ka4YeCTBO

HX BBINIOJIHCHUS OLICHEHO BBICOKO.

«XO0poIo» - TEOPETHUECKOE COJAEpkKAHUE Kypca OCBOEHO MOJIHOCTBIO, 0€3 IpoOernos,
HEKOTOpble YMEHHMsS CQOPMHPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMoOl yueOHbIE
3aJJaHMs BBIIIOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJHEHBI C OIIMOKAMH.

«Y IOBIIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEPKAHME Kypca OCBOCHO YAaCTHUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OpPMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpOTrpamMMmoil 00ydeHus
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUN COJIepKAT OLUTHOKH.
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—  «HeynoBieTBopuUTEIbHO» - TEOPETHUECKOE COJEPKaHUE Kypca He OCBOCHO, HEOOXOIMMbIS
yMeHUs He c(hOpMUPOBaHBI, BHITIOJTHEHHBIC YU€OHBIC 33/IaHUS COEPIKAT IPpyObIe OIMOKH.
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[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl OBYUYEHUA

1. AKXTUBHBIE M HHTEpPaKTHUBHBIC METOJbl HCIIOJIB3YIOTCS IpPHU MPOBEAECHUU TEOPETHUECKUX U
IIPAaKTUYECKUX 3aHATUH:

HpI/IMeHHeMHe AKTHBHBIC

Pasgen/tema

1 MHTCPAKTHUBHBIC
MCTOAbI

Kpatkas xapakrepucTtuika

Pa3znen 1. OcHoBHBIE XAPaAKTEPUCTUKH JICKTPOTCXHUYCCKUX MaTCPHUAJIOB

Tema 1.1. OcHOBHEIE
XapaKTePUCTUKH

OCHOBHBIX -
JIIEKTPOTEXHUIECKUX MATEPHATIOB Koneunas nenb-onpeaenurs BU
3IEKTPOTEXHUYECKHUX MeTaLA
MarepuaioB" ’

AHann3 KOHKPETHOU

cutyauuu "OnpeneneHue
CBOMCTB U XapaKTEPUCTHK

Kaxxnas noarpymnma BbIIOJIHSAET
ucclieloBaHre 00pa31oB U J1e1aeT
UX CPaBHUTEIIbHBIN aHAJIM3.

Pa3nes 2. [IpoBogHMKOBBIE MaTepPHAJIbI

Tema 2.2. ITpoBOAHUKOBBIE
MaTepHuabl ¢ OOJIBIITUM
yIeIbHBIM COMPOTUBIICHUEM

AHanu3 KOHKPETHOU
cutyauuu «CrenuanabHble
CILIaBbI B 3JIEKTPHYECKHUX

YCTaHOBKAaX»

HeoOxonumo npoananu3upoBath
BCE MPEJCTABIICHHBIE
MpernojaBaTesieM CIIaBHI,
HCIIOJIb3YEMBIE B AIEKTPUUECKUX
YCTaHOBKAaX, BBIIBUTH OOIIKE YEPTHI
U pas3jInyusl.

Tema 2.4.
MeTaliokepaMruecKue,
AJIEKTPOYTOIHHBIC
MaTepuabl U N3N

['pynmoBeie nuckyccumn
«YTOonp-MeTann-
KEpaMUKa-3JIEKTPOH: YTO
o01Iero?»

Kaxnas noarpynna qomkHa
00CyIUTh U BBIHECTU BEPJAUKT Ha
HOCTaBJIEHHYIO TEMY I'PYIIIIOBOM

JUCKYCCHH.

Tema 2.5 OOMOTOUYHBIE U

yCTaHOBOYHBIE MTPOBOJIA.

MoHTaXHBIE MPOBOJIA U
Ka0eIu.

AHanu3 KOHKPETHOU
curyauuu "Beioop
croco6oB 00paboTKH
MapoK KOHKPETHOTO
npUMeHeHus"

Heo6xomumo BeIOpaTh crioco6

00pabOTKM MapOK KOHKPETHOTO

MPUMEHEHHS B 3aBUCUMOCTH OT

cutryauuu. OOOCHOBAaTh YCTHO
BBIOOD U3JIETIHSI.

4.2. Tépablie
TUDJICKTPUKU

PaGora B Mukporpymnmnax

MASJICKTPUKOB,

Kaxxnas rpynmna oOydaronmxcs
JIOJIKHA PELIUTh OJIHY Mpoliemy,
OCHOBBIBASICh HA 3HAHUH
TEOPETHYECKOTO MaTepuasa u
TIPE/ITIOI0KEHUH, BBIJIBUTAEMBIX
YJICHAMH TPYIIIIBI:

- 0COOGHHOCTH aKTHBHBIX

- CBOMCTBA AKTUBHBIX JUDJIEKTPUKOB;
- BO3MO>KHOCTH ITPUMEHEHUS
aKTUBHBIX JHAJIEKTPUKOB B OBITOBOI

TEXHHUKE

28



[Ipunoxenue 2

MEPEYEHB IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSTUM

Pasznennl/TeMbl Tembl Koauu TpedoBanus
NMPaKTHYECKUX/JIa00pPaTOPHBIX eCTBO oIrocC C1o
3aHATHH 4acoB (ymeTb)
Pazgen 1. OCHOBHBIE XAPAKTEPUCTUKU 2
DJIEKTPOTEXHUYECKNUX MATEPUAJIOB
1.1 OcHoBHBIE [TpakTrueckoezanstue Ne 1 2 V1, V2, V3, V4,
XapaKTePUCTHKU Ornpenienenne BUI0B METAJLIOB 110 V01.1,¥ 014,y
3IIEKTPOTEXHUYECKUX BHCIIHUM ITPU3HAKAM H 01.11,¥02.1,
MaTepuaioB MaKpOCTPYKType v02.4,V 02.7,
v03.1,V04.2,
Y05.3¥09.1, ¥10.7
Pazgen 2. [IPOBOJIHMUKOBBIE MATEPUAJIbI 6
2.1 TIpoBOTHUKOBEIC [IpakTuueckoe 3ansTue Ne 2 V1, V2, V3, V4,
Marepuabl BEICOKOI 20mnpeesneHye CTeNeHH N3MEHEHHS V01.1, Y 014y
MIPOBOIUMOCTH 00B€Ma METaIIOB MPH HarpEeBaHUHU 01.11,¥02.1,
Y024,V 02.7,
V03.1, V04.2,
¥05.3 ¥09.1, ¥10.7
[MpakTryeckoe 3ausTHe No3. 2 V1, V2,V3, V4,
OrnpeiesieHre BHUIa, XUMHYECKOTO V01.1,¥Y 01.4,Y
COCTaBa M Ha3HAYCHUS CTAJIH II0 01.11, Y02.1,
MapKHPOBKE Y024,V 02.7,
V03.1, V04.2,
¥05.3 ¥09.1, ¥10.7
2.5 O6MOTOYHBIC U [MpakTrdeckoe 3ausaTre Ne4. 2 V1,V2,V3, V4,
YCTaHOBOYHBIE IPOBO/IA. | KOHCTPYKIIMK U MAPKUPOBKH IIPOBOJIOB V01.1,Y 01.4,Y
MoHnTa)kHbIE TPOBOA U u Kabenen 01.11,Y02.1,
kabem. V02.4,V 027,
vV03.1, V04.2,
v05.3 ¥09.1, V10.7
PA3JIEJI 3. ITOJIYITPOBOJJHMKOBBIE MATEPHUAJIbI 2
3.1 CaoiicTBa IMpaktuueckoe 3austue Ne5. Bridoop 2 V1, V2, V3, V4,
TOJTyIIPOBOJHHUKOBBIX MapKH [PUIION U OIPeIeIICHHE Er0 V01.1,¥ 014y
MaTepHaioB Ha3HAYCHHS 1 XUMUYECKOTO COCTaBa 01.11, ¥02.1,
v02.4,V 02.7,
V03.1, V04.2,
v05.3 ¥09.1, V10.7
Paznen 4. JIUDJIEKTPUUECKHUE MATEPUAJIbI 10
4.2. Teépable JlaGopatopHas pabora Nel 4 V1,V2,V¥3, V4,
JIARJIEKTPUKU N3smepenne JTUBJIEKTPUYECKON Y01.1,¥ 014,y
IIPOHULIAEMOCTH u yria 01.11, ¥02.1,
JUIEKTPUUYECKUX MTOTEPHh TBEPABIX ¥02.4,VY 02.7,
JUDJIEKTPUKOB. ¥03.1, V04.2,
¥05.3 ¥09.1, ¥10.7
JlaGopatopHas pabora Ne2 4 V1,V2,V¥3, V4,
W3mepenne 3aBUCHMOCTH  yria Y01.1, ¥ 01.4,¥
JUDIIEKTPUYECKUX OTEPh u 01.11, ¥02.1,
JIADJIEKTPUYECKON MPOHUIIAEMOCTH v02.4,V 02.7,

29



OT TEMIIEPaTYyphI

¥03.1, V04.2,
¥05.3¥09.1, ¥10.7

JlaGopaTopHas pabora Ne3 2 V1, V2, V3, V4,
N3mepenue JURJIEKTPUYECKON Y01.1, ¥V 01.4,Y
MPOHHUIIAEMOCTH u yriia 01.11, ¥02.1,
JURIIEKTPUUECKHUX 0TEPh ¥02.4,¥ 02.7,
AKTUBHBIX JUAJIECKTPUKOB V03.1, V04.2,
V05.3¥09.1, ¥10.7
Paznen6. KOHCTPYKIMOHHBIE MATEPUAJIbI 10
6.1 . Ctpoenue u [TpakTrueckoe 3anstue Ne6 2 V1, V2, V3, V4,
CBOICTBA METAJIOB U N3yueHne TeXHOIOTUIECKOTO YOI.1,¥ 01.4,y
CILIAaBOB npoliecca MojayyeHus CIijIaBoB OL.11, V02.1,
YEpPHBIX METAJIJIOB ¥02.4,¥ 02.7,
V03.1, ¥04.2,
Y05.3¥09.1, ¥10.7
[IpakTuueckoe 3aHATHE 4 V1, V2, V3, V4,
Ne70Omnpenenenue yaenbHOTO Beca V01.1, Y 014y
MaTepHajoB 01.11, ¥02.1,
V024,V 02.7,
V03.1, V04.2,
V05.3¥09.1, ¥10.7
[IpakTuueckoe 3aHATHE 4 V1, V2, V3, V4,
Ne8Omnpenenenue BUIOB METALIIOB V01.1, Y 014y
10 MUKPOCTPYKTYpe 01.11, ¥02.1,
V024,V 02.7,
V03.1, ¥04.2,
Y05.3¥09.1, ¥10.7
HUTOI'O 30
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[punoxenne 3

OBPA30OBATEJIbHBII MAPIIPYT

KonTtp KonTponupyembie
OJIbHas pazzensl (TeMbl) KonTposmpyemeble pe3ynbTarbl OueHovHbIe cpeacTBa
TOYKAa | y4eOHOM IUCIUIUIMHBI
Pazpnen 1. YV1V2V3VY43132333435
OCHOBHBIE Y01.1, Y 01.4,Y 01.11, YV02.1, 1 TeopeTuueckue
el XAPAKTEPUCTUKH | V02.4,V 02.7,Y03.1, Y04.2 KonTponbHas BOIIPOCHI
B OJIEKTPOTEXHHMYE | ¥05.3 Y¥09.1 ¥10.7 301.3, paborta 2 IlpakTuyeckue
CKUX 301.7,301.8, 302.1, 302.3, BOIPOCHI
MATEPUAJIOB 303.1, 303.2 309.1 309.2
Y1V2V3VY43132333435
Pasnien 2. V01.1, Y 01.4,¥ 01.11, Y02.1, 1 Teoperuueckue
N2 [IPOBOIHIKOBBIE v02.4,VY 02.7,¥03.1, Y04.2 Kontposnbnas BOIIPOCHI
MATEPUAJIBI ¥05.3 ¥09.1 ¥10.7 301.3, paborta 2 IlpakTuyeckue
301.7,301.8, 302.1, 302.3, BOIPOCHI
303.1, 303.2 309.1 309.2
Y1V2V3VY43132333435
PASIET 3 V01.1, Y 01.4,¥ 01.11, Y02.1, 1 Teoperuueckue
3 | o HVHPgB Oniiko | Y024 Y 02.7, V3.1 Y042 | Komrpomsias BOTIPOCH
BBIE MATEPUAJIBI ¥05.3 ¥09.1 ¥10.7 301.3, pabora 2 IIpakTuueckue
301.7,301.8, 302.1, 302.3, BOIPOCHI
303.1, 303.2 309.1 309.2
Y1V2VY3VY43132333435
Paznen 4. 3’8;411’ z 8;47"5;8;} 1’;6222'1’ 1 Teoperuueckue
Neq JAUSJIEKTPUYECK e g D ' Tect BOIPOCHI
E MATEPUAJIBI Y05.3 ¥09.1 ¥10.7 301.3,
301.7,301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
YV1V2V3VY43132333435
Passen 5. V01.1, ¥ 01.4,¥ 01.11, ¥02.1, | Teoperiucckie
Ne§ MATHATHLIE ¥02.4,V 02.7,Y03.1,Y04.2 Tect BOIPOCH!
MATEPUAJIEL V05.3 ¥09.1 ¥10.7 301.3,
301.7,301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
YV1V2V3VY43132333435
Pasnen6. V01.1,¥ 014,Y 01.11, Y02.1, 1 Teopernueckue
No6 KOHCTPYKI[MOHH v02.4,VY 02.7, ¥03.1, Y04.2 Kontponbnas BOITPOCHI
LIE MATEPUAJILI ¥05.3 ¥09.1 ¥10.7 301.3, pabota 2 Ilpaktuyeckue
301.7, 301.8, 302.1, 302.3, BOITPOCHI
303.1, 303.2 309.1 309.2
Tpome YV1V2V3VY43132333435 I Teopernteckie
V01.1, ¥ 01.4,Y 01.11, ¥02.1,
*g;’" Tludbdepermmposanns | Y02.4, V 02.7, Y03.1, V04.2 Tect 5 Hgggfp‘l’t‘:‘c'me
ATTECT 1 3auér ¥05.3 ¥09.1 ¥10.7 301.3, 32'1I[aHI/IC
A 301.7,301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
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JUCT PETUCTPAIIMU U3MEHEHUH U JOMOJIHEHUM

n/m

Paznen paboueit
HPOTPaMMBI

Kpatkoe coneprkaHie H3MEHCHUS/JONOTHEHHS

MHara,
Ne mpoTokona
3acenanus [TIK

Tloamuce
npeacenaTens
TIIK

Pabouass mporpamma y4eOHOW JAHMCIMILUTHHBI
aKkTyanmmsupoBaHa. B pabouyrwo  mporpammy
W3MCHEHHS:

«MaTepI/IaJ'[OBG,Z[eHI/Ie»
BHECCHBI  CJIICAYIOIIUEC

3 YCJIOBUS
PEAJIM3ALINNA
[TIPOTPAMMBI

JICLUATUINHEI

B cBsi3u ¢ 0OOHOBICHHEM MaTEepPHATBHO-TEXHHYCCKOTO 00CCICUCHHUS
n. MaTepuanbHO-TeXHHYECKOEe OOCCIICUCHUE YHWTaTh B HOBOU
penakuu:
Kabuner MarepuanoBeneHus
VueOHass aymuropus M8 OPOBENCHUs] Y4eOHBIX, MPAKTUUYECKUX U
na0opaTOpHBIX  3aHATHHA, Ul  TPYIIOBBIX M HHAWBHIYATBHBIX
KOHCYNBTAIUH, Ui CAMOCTOSITENBHOM pabOThl, ISl TEKYIIEro KOHTPOJS H
MIPOMEXKYTOYHOM aTTeCTalluu
Pabouee MecTo MpernojaBaresis: IEPCOHANBHBIA KOMIIBIOTEP, MPOCKTOP,
JKpaH,
pabouue MecTa 00yJarOIIUXCs, J0CKa yueOHas, yaeOHas MeOelb;
Moiesn KpUCTaUTMIECKUX PEIIETOK, TEMATHYECKUE TITaKaThl,

MuKkpocKorsl Metajiorpaduueckue. ;

JlaGoparopust MarepuasnoBeneHus

VuebHass aymuropus Mg OPOBEACHUS] YYeOHBIX, MNPAKTHYECKUX U
na0opaToOpHBIX  3aHATHH, JUSI  TPYNIOBBIX W HMHAWBHIYAJIbHBIX
KOHCYJIbTALU, A CAMOCTOSITENbHOM paboThI, Uil TEKyLIEro KOHTPOJIS U
TIPOMEXYTOYHON aTTeCTallMU

Pabouee MecTo mpernojaBareiis: IEPCOHANBHBIA KOMIIBIOTEP, MPOCKTOP,
9KpaH,

pabouue MecTa 00yJarOIIUXCs, J0CKa yueOHas, yaeOHas MeOelb;

Moesnn KpUCTaJUIMYECKUX PEIIETOK, TEMATHYECKUE TITaKaThl,
MHuKpOCKOIIBI MeTayiorpaduueckue;

16.09.2020 r.
IIporokos Ne 1

3 YCJIOBUS
PEAJIM3ALIA
[TIPOI'PAMMBI

JICIUTITNHEI

B cBsi3u ¢ 0OHOBIICHHEM MaTEPHAIBHO-TEXHUICCKOTO 00CCIICUCHUS
1. [IporpammuOe obecnieuenne U IHTepHET-pecypchl YUTATh B
HOBOMW pPelaKIMU:

MS Windows (mommucka Imagine Premium) noroop [[-1227 ot
08.10.2018, cpok metictus:11.10.2021

Calculate  Linux  Desktop  cBobomHO  pacmpocTpaHsemoe
(https://www.calculate-linux.org/ru/), cpok neicTBust: GeccpodHO
MS Officemorosop Nel35 ot 17.09.2007, cpok ne#cTBust: GecCpOIHO
7 Zip cBobogHo pacopoctpansemoe (https://www.7-zip.org/),
JeUCcTBUs: GecCpOvHO

DNeKTPOHHBIC UIAKATHI M0 AUCIHUIUTMHAM: MatepuanoseaeHue 1orosop K-
278-11 ot 15.07.2011, cpok meicTBuUs: GECCPOUHO

1o

CpOK

16.09.2020 r.
IIporoxon Ne 1

3 YCJIOBUS
PEAJIM3ALIA
[IPOI'PAMMBI

JICIUTITNHEI

B cBs3u ¢ 3akimioYeHHEM ~ KOHTPAaKTOB CO  CTOPOHHUMH
NIEKTPOHHBIMH OuOimoreynbiMu cuctemMamu “FOpaiit” (KonTpakT
Ne K-55-20 ot 25.08.2020 r. OOO «3DNEeKTpOHHOE H3IaTEIBECTBO
FOPAMT», 01.09.2020 r. o 31.08.2021 r.), “BOOK.RU” (KoHTpaKT
Ne K-56-20 ot 25.08.2020 r. OOO «KuoPyc memua», 01.09.2020 .
no 31.08.2021 r.), ObC 3HAHUYM (Konrpakt Ne K-60-20 or
13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. mo 31.08.2021 1.)
n. UapopmannonHoe obecrneyeHne OOYYEeHUS YHTAaTh B HOBOM
penakuuu:
OcHoBHas JIMTEpaTypa

1. Connrnes, 0. I1. Marepuanosenenue. [I[pumenenue u BbIOOD
MaTepuaoB [DIEeKTpOHHBIH pecypc]| : ydueOHoe mocobme / 1O. II.
Comnames IO.I1., E. U. bopsenko, C. A. Bomnorkanuna. - CaHKT-
IletepOypr : XUMM3JAT, 2017. - 200 c. - ISBN 978-5-93808-295-
3. - Pexum JlocTyna:
http://www.studentlibrary.ru/book/ISBN9785938082953.html

2. Bonnapenko, I'. I'. MarepuanoBeneHue [ DNeKTpOHHBII
pecypcl] yu4eOHHK JiIs  cpemHero  mpogecCHOHAIBHOTO

16.09.2020 .
IIporokon Ne 1
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http://www.studentlibrary.ru/book/ISBN9785938082953.html

obpazosanus / I'. I'. bounmapenko, T. A. Kabanosa, B. B. Pribainko ;
mon pemakmuer I, I'. Bommapenko. — 2-¢ wm3m.— MOCKBa :
WMznmatensctBo IOpaiir, 2019. — 329 c. — (IIpodeccronansHoe
oOpazoBaHme). — ISBN 978-5-534-08682-9. — Pexnm
nocryma: https://urait.ru/viewer/materialovedenie-433904
3. [TnomkuH, B. B. MarepuanoBenenue [ neKTpoOHHBIN pecypc]
VYEOHHK JUISL CPEIHEro IMPOQeCcCHOHATBHOTO 06pa3oBaHms /
B. B. [lnomkua. —  3-e  wm3x., mnepepab. u nom. — Mocksa :
WznatensctBo IOpaiir, 2019. — 463 c. — (IIpodeccuonanbroe
oOpa3oBaHue). — ISBN 978-5-534-02459-3. — Pexum
nocryma: https://urait.ru/viewer/materialovedenie-433905
4. UepenaxuH, A. A. MartepuanoseneHue [DIeKTPOHHBIN
pecype] : yueOnuk / A.A. Uepenaxun. — Mocksa: KYPC, Uundpa-
M, 2017. — 336 c¢. — (Cpennee npodeccHoHaIbHOE 00pa30BaHKE).
- Pexxum nocryma: https://new.znanium.com/read?id=38506. — 3ar.
C 9KpaHa.

JlonoHUTEIBLHAS JINTEPaTypa

1. [TnomkuH, B. B. MarepuanoBenenue [ IeKTpOHHBIN pecypc]
YYEOHHUK Ul CPEIHero INpo(ecCHOHATEHOro 00pa3oBaHms /

B. B. [LmomkuH. —  3-¢ m3xa., mepepad. W gom. — Mocksa :

WznmatensctBo IOpaiir, 2019. — 463 c. — (IIpodeccronansHoe

o0Opa3zoBaHue). — ISBN 978-5-534-02459-3. — Pexum

nocryma: https://urait.ru/viewer/materialovedenie-433905

2. UepenmaxuH, A. A. Martepuanosenesue [DIeKTPOHHBINA

pecype] : yueOnuk / A.A. Yepenaxun. — MockBa: KYPC, Uudpa-
M, 2017. — 336 c. — (Cpennee npodeccrHoHaIbHOE 00pa30oBaHuUE).
- Pexxum noctyma: https://new.znanium.com/read?id=38506. — 3ar.
C 9KpaHa.
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JIMCT PETUCTPALIMY N3BMEHEHUU U JOMIOJIHEHUH

' No|  Paszen paboueit KpaTtkoe conep)kaHue U3MEHEHHs!/I0NOJIHEHUS JlaTa, [Toanuch,

- /n| MPOrpamMMbl Ne npoTokoja| mpeaceaarens

] 3acenanus T1K [K

| | Padouas  nporpamma  yuebHoit  aucumruimHbl  OIILL.OS |

| «MarepuajioBeleHHe»  aKTyaJlu3MpOBaHa. B  pabouyro |

| MPOrpaMmy BHECEHbI CJICAYIOUIME U3MEHECHUA: |
3 YCJIOBUA B cBsA3M ¢ 3aKIIFOYEHUEM KOHTPAKTOB CO CTOPOHHUMHU 08.09.2021 r. |
PEAJIM3ALINH 3JEKTPOHHBIMU OMOIMOTEYHBIMU cucTeMaMu DbC FOPAUT K- [TpoTokoa Ne &
YYEBHOMH 42-2] ot 12.07.2021 r. OO0 «DJIEKTPOHHOE U31aTEIbCTBO 1
JTUCLUTTJIMHDBI FOPAUT» ¢ 01.09.2021 no 31.08.2022 r., 9bC ZNANIUM.com |

K-44-21 ot 12.07.2021 r. OOO 3nanuymM ¢ 01.09.2021 no
31.08.2022r

n. YueOHo-MeToanYeckoe U HHHOPMALIMOHHOE 00ecreueHue
peaju3aluy NporpaMMbl YUTATh B HOBOM pEAaKLIMM:

OcHoBHasi 1UTEparypa

|. MarepuanoseneHue : yueOHuk / O. A. MacaHckuii, A. A.
Kosanesa, T. P. 'unsmaniuusa [u ap.]. - KpacHosipck : CuO.
denep. yu-T, 2020. - 300 c. - ISBN 978-5-7638-4347-7. - Tekcr :
ynektpoHHbiit. - URL: https://znanium.com/read?1d=380561. —
Pexxum gocTtyrma: 1o noarnucke.

2. Bonnapenko, I'. I'. MarepuanoBeneHue [ DNE€KTPOHHbIH
pecypc] : yueOHUK 11 CpeAHEro npopeccuoHanbHOro
16.09.2020 r.ITpotokon Ne 13300pa3zoBanus / I'. I'. boHnapeHko,
T. A. Kabauosa, B. B. Pribanko ; nog penakuuei I'. I
BonnapeHko. — 2-e¢ u3a. — Mocksa : M3narenscTBo HOpaidr,
2019. — 329 ¢. — (ITpodeccuoHansHoe odpazoBaHue). — ISBN
978-5-534-08682-9. — PexuMm noctyna:
https://urait.ru/viewer/materialovedenie-435904

3. InowkuH, B. B. MarepuanoBeneHue [ DNeKTPOHHBINA pecypc]
. Y4eOHUK 15 CpeiHero npodeccruoHaibHOro 00pa3oBaHus /

B. B. [1nomkuH. — 3-€ u3n., nepepad. u gorn. — MOCKBa :
UznarensctBo Opaiit, 2019. — 463 c¢. — (IIpodeccroHanbHoOe
obpazoBaHue). — ISBN 978-5-534-02459-3. — Pexum
poctyna: hitps://urait.ru/viewer/materialovedenie-433905

4. YepenaxuH, A. A. MatepuanoBeaeHUe [ INEKTPOHHBIN
pecypc] : yue6Huk / A.A. UepenaxuH. — Mocksa: KYPC,
Uudpa-M, 2017. — 336 c. — (Cpennee npodeccuoHalbHOE |
oOpa3oBaHue). - Pexxum nocryna: |
| hitps://new. znanium.com/read?1d=38506. — 3ar.

| C IKpaHa.

e JIonoJIHUTEIbLHAS JIMTEpaTypa

|. Tnomkusn, B. B. MartepunanoBeneHue [ DneKTpOHHBIN pecypc]
. y4eOHUK 1JTs CpeiHero npoeccuoHanbHOro 00pa3oBaHus /

! | B. B. [InowkuH. — 3-e u3a., nepepad. u non. — MockBsa :

Uz narensctBo Opaiit, 2019. — 463 ¢.— ([IpodeccruoHanbHOE
oopa3oBaHue). — ISBN 978-5-534-02459-3. — Pexum
poctyna: https://urait.ru/viewer/materialovedenie-433905

2. YepenaxuH, A. A. MaTtepuajioBeIeHUE [ DNIEKTPOHHBIN
pecypc] : yueOHuk / A.A. Yepenaxud. — Mocksa: KYPC,
Uudbpa- M, 2017. — 336 c¢. — (Cpennee npopeccHOHaIbLHOE
obpa3zoBaHue). - Pexxum nocryna:

| https://new.znanium.com/read?1d=38506. — 3arJ. ¢ 3KpaHa.
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