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OK 10. Ilomp3oBarbesi MPOQeCcCHOHATBHON TOKYMEHTALMEH Ha TOCYIApCTBEHHOM M HHOCTPAHHOM

SI3BIKAX;

B pamMkax mporpaMmbl yueOHOM AUCHHUIUTAHBI OOyYAIOIUMUCS OCBAUBAOTCS YMEHUS U 3HAHUS

XapPaKTEPUCTHKH MaTEPUATIOB
IO CIIPABOYHUKAM,

VY2 Bribuparb MaTepuasl Mo
UX CBOMCTBaM M YCJIOBUSIM
SKCIUTyaTaLnH.

VY3 Ionbupars
KOHCTPYKLIMOHHBIE
MaTepHabl 1o UX
HA3HAUYEHUIO U YCIOBHSIM
SKCIUTyaTaLUH.

VY4 Bribupatb
3NEKTPOTEXHUIECKNE
MaTepHuaibl Ha OCHOBE
aHAJIM3a UX CBONCTB AJIs

Koo IIK/ OK Ymenun 3nanun

[IK1.1-TIK 1.3 | VY1 Onpenensats 31 Bugbl MexaHUYECKOU, XUMUYECKOH 1
XapPaKTEPUCTHKH MATEPUAJIOB | TEPMUYECKOI 00padOTKH METaNJIOB U
IO CIIPaBOYHUKAM; CILIaBOB.
VY2 Bribupats Marepuanel 1o | 32 Bumsl mpokIanoyuHbIX U YIUIOTHATEIBHBIX
UX CBOWCTBaM U yCIOBUSAM MaTepUasos.
SKCIUTYaTalHH. 33 Knaccugpukaiuio, OCHOBHBIE BUJIBI,
VY3 Ionbupars MapKHPOBKY, 00NaCTh MPUMEHEHHS U BUABI
KOHCTPYKLMOHHBIE oOpaboTkm.
MaTepUabl 10 UX 34 MeTobl U3MepeHUs NapaMeTpoB U
Ha3HAYEHUIO U YCIOBUAM OTpelieNIeHUs] CBOICTB MaTepHaloB.
SKCIUTyaTaLUH. 35 OcHOBHBIE CBEIIEHUS O IPOBOAHUKOBBIX,
VY4 Bribupatb MOJIYIIPOBOJHUKOBBIX, JUIIEKTPUUECKUX U
3JIEKTPOTEXHUYECKUE MarHUTHBIX.
MaTepuajbl Ha OCHOBE
aHaJHu3a UX CBOUCTB IS
KOHKPETHOI'O MPUMEHEHHSL.

[IK 2.1-TIK 2.2. VY1 Onpenensite 31 Bugbl MexaHU4YECKOU, XUMUYECKOH 1
XapPaKTEPUCTHKH MATEPUATIOB | TEPMUYECKOI 00pabOTKH METaNJIOB U
IO CIIPaBOYHUKAM; CILIaBOB.
VY2 Bribupats Matepuanel 1o | 32 Bumbl mpoKIanouHbIX U YIUIOTHUTEIBHBIX
UX CBONCTBaM U YCIOBUSAM MaTepUasoB.
SKCIUTYaTalWH. 33 Knaccugpukaiuio, OCHOBHbBIE BUJIBI,
VY3 Ionbupars MapKHPOBKY, 00JNaCTh MPUMEHEHHS U BUABI
KOHCTPYKLIMOHHBIE oOpaboTkm.
MaTepUabl 10 UX 34 MeTobl U3MepeHUs NapaMeTpoB U
Ha3HA4YEeHUIO U YCIOBUAM OTpeleNIeHNs] CBOICTB MaTepHaloB.
SKCIUTyaTaLHH. 35 OcHOBHBIE CBEJIEHUS O IPOBOAHUKOBBIX,
VY4 Bribupatb MOJIYIIPOBOJHUKOBBIX, AUIJIEKTPUYECKUX U
3JIEKTPOTEXHUYECKUE MarHUTHBIX.
MaTepuasbl Ha OCHOBE
aHaJHh3a UX CBOUCTB IS
KOHKPETHOIO MPUMEHEHHs.

IIK 2.3 VY1 Onpenensite 31 Bugbl MexaHU4eCKOU, XUMUYECKOH 1

TepMHYeCcKOl 00paboTKH METaJIOB U
CIIJIABOB.




KOHKPETHOTO IMPUMCHCHUA.

[IK5.1-1IK 5.3 VY1 Onpenensite 31 Bugbr MexaHUYECKOU, XUMUYECKON 1
XapPaKTEPUCTHKH MATEPUATIOB | TEPMUYECKOI 00pabOTKH METANJIOB U
IO CIIPABOYHHUKAM, CILIaBOB.
VY2 Bribupate mMarepuansl 1o | 32 Bumbl mpokIanouHbIX U YIUIOTHUTEIBHBIX
UX CBOMCTBaM M YCJIOBUSM MaTepUasos.
SKCIUTYaTalHH. 33 Knaccugpukaiuio, OCHOBHbBIE BUJIBI,
VY3 Ionbupats MapKHPOBKY, 00JNIaCTh MPUMEHEHHS U BUABI
KOHCTPYKI[UOHHbBIE obpaboTku.
MaTepHabl 10 UX 34 MeTobl U3MepeHus NapaMeTpoB U
HA3HAUYEHUIO U YCIOBHSIM OTpeZieNIeHUs] CBOICTB MaTepHaloB.
SKCIUTyaTaLHH. 35 OcHOBHBIE CBEIIEHUS O IPOBOJAHUKOBBIX,
VY4 Bribupatb MOJIYIIPOBOJHUKOBBIX, AUIJIEKTPUUECKUX U
3JIEKTPOTEXHUYECKUE MarHUTHBIX.
MaTepuasbl Ha OCHOBE
aHaJHu3a UX CBOUCTB IS
KOHKPETHOTO MPUMEHEHHSL.

OK 01 Y 01.1 Pacnio3naBats 3agauy | 3 01.3 OCHOBHBIE HCTOUHUKU HH(POPMALIUHT U
u/vu npoOieMy B pecypchl AJisl peleHus 3a1a4d u mpodyiemM B
npohecCHOHATbEHOM H/HUITH npodeccHoHaTbHOM
COLMAJIBHOM KOHTEKCTE 3 01.7 AAropuTMBI BBITIOJHEHHS PadoOT B
VY 01.4 BriaBnsaTh u npoeCCHOHATBHON M CMEXKHBIX 0O0JIACTSIX
3¢ PEKTUBHO UCKATh 3 01.8 IlopsAnok OLleHKU pe3yJbTaToOB
uH(pOpMALHIO, HEOOXOIUMYIO | pelIeHus 3aa1a4 npodecCHOHANBHOMI
IUISL PELIeHHS 3a7auu 1/ 1T TESITeIbHOCTH,
npoOIeMbl
VY 01.11 Ouenusats
pe3yabTaT U NOCIEACTBUS
CBOUX AEUCTBUNI
(CaMOCTOSITENTLHO UJTH C
MOMOIIBIO HACTABHHUKA)

OKO02 VY 02.1 OnpenensaTe 3ana4u 3 02.1 HomeHnknarypa HHPOPMALUOHHBIX
111 TOUCKa UHPOPMALNY; UCTOYHHUKOB NPUMEHSIEMBIX B
Y02.4 CtpykTypuUpOBaTh po(ecCHOHANTBHON e TENbHOCTH,
nonydaemyto napopmaruio, | 3 02.3 @opmat opopmIIeHUs Pe3yIBTATOB
Y 02.7 OdopmnsaTe NOMCKa UHPOpPMaLNY;
pe3yJbTaThl IOUCKA

OKO3 VY 03.1 onpenensats 3 03.1 Conep:xaHue akTyalbHON
aKTyaJbHOCTb HOPMaTHBHO- | HOPMATHUBHO-IIPABOBON JOKYMEHTALINY,
MIPaBOBOM NJOKYMEHTALlU B 3 03.2 CoBpemeHHast Hay4uHas U
npodeccroHaNbHON npodecCHoHaNIbHAS TEPMUHOJIOTHS,
NEeSITeNIbHOCTH,

OKO04 VY 04.2 BzaumoaehcTBOBaTh C
KOJIJIEraMH, pyKOBOJACTBOM,
KJIMEHTaMH B XOJe
npodeccroHanbHON
JeSITeIbHOCTH

OKO05 VY 05.3 uznarate CBOU MBICIIU

1 0QOPMIIATH JOKYMEHTHI IO
npodeccroHaIbHON
TEMATUKE Ha




rOCy1apCTBEHHOM SI3BIKE

OKO09 VY 09.1 Ilpumensats cpenctea | 3 09.1 CoBpemeHHbBIE CpEACTBa U yCTPOICTBa
UH(POPMALTMOHHBIX uHpOpMaTH3aALUU
TEXHOJIOTUH [JIS PeLIeHUs 3 09.2 TlopsAnok Ux NpUMeHEeHUs U
npodeccroHaNbHBIX 3a1a4 MpOorpaMMHOe 0OecIieYeHNe B
podecCHOHALHON NEsTETbHOCTH
OK10 ¥V 10.7 Yurtath, MOHUMATH U

HaAXo4UuTh HeO6XOI[I/IMbIe
TEXHUYCCKUEC JaHHBbIC 1
UHCTPYKLUU B PYKOBOACTBAx
B JFOOOM JOCTYITHOM
dopmare;




2 CTPYKTYPA U COJAEPKAHUE YUEBHOU JUCIHAILINHBI
2.1 O6bem y4yeOHOM AUCHUILINHBI U BUAbI Y4eOHOI padoThI

Bupn yueOHoii paGoTbl Oo0bem yacos

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMsbl 72

B TOM YHCJIE:

JICKLINH, YPOKH 36

MPAKTHYECKUE 3aHATHS 18

J1a0bOPaTOPHBIE 3AHSITHSI 9

KypcoBast padoTa (poeKT) HE TPeIyCMOTPEHO

KOHCYJIbTalluH HE MPEeIyCMOTPEHO

CamocrositenpHas paboTta 9
HuddepeHunpoBaHHbIH

IIpomexkyTouHasi aTTECTALIUA ..
3a4€T




2.2 TemaTH4ecKkuH NJIaH U cofepxaHue yuedoHoi aucuuniudbl OIL.0S Matepuanoseaenue

HaumeHoBaHue pa3aesioB u CoaepxaHue y1eOHOro Marepuajia u (popmMbl OPraHu3ALNHU AeTEIbHOCTH O6bem Konabl komnereHumid,
TeM o0yuaruuxcsi B (popMHupoBaHHIO KOTOPBIX
yacax CMOCOOCTBYET JIeMEHT
NPorpamMmbl
1 2 3 4
BBenenue Coaep:ranue yuefHOr0 MaTepuaia MK 1.1-1.3TIK2.1-2.3
1 Kparkasi xapakTepuCTHKA JUCLHUILTHHBL, €€ eI U 3a1a4H. IK'5.1-5.3
2 Kpatkuii 0630p pa3BUTHs MPOU3BOACTBA SJIEKTPOTEXHUUECKHX MATEPHUATIOB. 2 OK 01-0K 05,
3 Knaccugukauus 31eKTPOTEXHUISCKUX MaTEPHAIIOB. 85 (l)g
Pa3ngen 1. OcHOBHbBIE XapAKTEPUCTUKH YJIEKTPOTEXHHYECKHX MATEPHAJIOB MK 1.1-1.31IK 2.1-2.3
IK 5.1- 33
4 OK 01-OK 05,
OK 09,
OK 10
Tema 1.1. OcHOBHbBIE Conaep:kaHue yu4eOHOro MaTepuajia Y1VY2VY3VY43132333435
XAPAKTEPUCTUKH 1. MexaHUUYCCKHUE XaPAKTCPUCTUKH 5 VO01.1, ¥ 01.4,¥ 01.11,
3JIEKTPOTEXHHYECKHX 2 DNCKTPUUCCKHUC XapaAKTCPUCTHKH Y02.1,¥02.4,y 02.7, Y03.1,
MaTepHAJIOB 3. TennoBbic M PU3HKO-XMMHUYCCKHE XaPAKTCPUCTHKH Y04.2 Y053 Y09.1 V10.7
B TOoM uncye, NpakTHYECKHUX 3aHATHI U J1a00pATOPHBIX padoT 2 301.3, 301.7, 301.8, 302.1,
IMpaxrugeckoe 3ausatre Nel. OnpeneneHue BUAOB METAJIOB TIO0 BHCITHAM MPH3HAKAM H 5 302.3, 303.1, 303.2 309.1
MaKpPOCTPYKTYPE 309.2
Pasnean 2. IIpoBoAHNKOBBIE MAaTEPHAJIBI MK 1.1-1.31K 2.1-2.3
MK 5.1-53
18 | OK 01-OK 05,
OK 09,
OK 10
Tema 2.1. Coaeprxanue yueOHOro MaTepuajia Y1VY2V3V43132333435
IIpoBoaHuKOBLIE 1.IIpoBoanukoBas Menb. llonyyenue meau. @usznueckue, MEXaHUUECKUE U V01.1, Y014 Y 01.11,
MAaTepHAJIBI 3JIeKTpUYECKUe CBOICTBa Msrkoi u TBépaoi menu. Mapku menu o I'OCTy. ¥02.1,¥02.4,¥ 02.7, Y03.1,
BbICOKOH ITpumeHenue Meau. Y04.2 V05.3 ¥09.1 V10.7
NMPOBOAHMMOCTH 2.CnnaBel Mean, OpoH3bl 1 natyHu. CBoiicTBa 1 npuMenenue. Mapku o 'OCTy. 4 301.3,301.7,301.8, 302.1,

3. Amomunuii. [lonydenne anmomunusa. Pu3nueckue, MEXaHUYECKUE U
3JIEKTPUYECKHE CBOMCTBA MATKOTO U TBEPAOTO AJIOMUHMS. Mapku aJllOMUHUS 110

302.3, 303.1, 303.2 309.1
309.2
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I'OCTy u ero npumenenne. bumerannmnyeckue U CTaIeaIFOMUHUEBBIC TTPOBOJIA, UX
CBOMWCTBA U NPUMEHEHHE.

4.Cepebpo. DaekTpuuecKue CBOHCTBA cepedpa 1 ero NpUMeHEHHE.

5. CBuHel, ero CBONCTBA U MPUMEHEHHE.

B ToM uncyie, NPpAKTHYECKHX 3AHATHH U J1a00paTOPHBIX padoT

IMpaxruueckoe 3anstre Ne2. OnpeneneHue CTCICHN U3MEHEHHS 00bEMA METAJLIIOB TIPH
HArpCBaHHHI

IMpaxruueckoe 3anstre Ne3. OnpenencHue Bua, XUMHICCKOrO COCTABA U HA3HAUCHUS
CTaJIH 1O MAPKUPOBKE

Tema 2.2.
IIpoBoaHuKOBLIE
MAaTepHaJIbI ¢ 00JIbIHM
YAeJbHBIM
CONMPOTHBJICEHUEM

CoaepxkaHue y4eOHOro MaTepuaja

Bonbdpam, MaHraHuH, KOHCTAHTaH, HUXPOM, (heXpalib: CBOWCTBA, MAPKH IO
I'OCTy u npuMeHeHHe B 3JIEKTPOTEXHUUECKUX PUOOpax

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

Tema 2.3 KoHTaKTDI,
KOHTAKTHbIE MATEPHAJIbI,
NpUNoOHu U (JIIoChI

CoaepxkaHue y4eOHOro MaTepuaja

Pa3HOBUIHOCTM  KOHTAKTOB.  HEMOJBMKHBIE,  DPa3pbIBHBIC,  CKOJB3ALIUE.
Y CTpOoiCTBO KOHTAKTOB U TPeOOBAHMS, IPEIBSIBISIEMbIE K HIM.

Hasnauenne mnpunoes. Texnudeckue TpeOOBaHUS, MpEObsBIsEMble K TMalKe U
npumnosiM. Knaccudukausi npumnoes no TeMmreparype IUIaBjieHus. MeTtaiel U
CIUIaBbI, IPUMEHSIEMbIE B MPHUIOSIX. MapKUPOBKa MPUTIOEB. Y CIOBUS U (PaKTOPHI,
BJIVSIFOIME HA BBIOOP MApPKH MPHUTIOS.

@umocel. HazHauenmne u TpeboBaHMs, MPEObBISEMbIE K HUIM, MAPKUPOBKA
¢aroco. Meronuka moadopa ¢uroca npu naiike. TpeOoBaHUS TEXHUKU
0€301acHOCTH IPH BBIMOJIHEHUH MAaHKH

V1VY2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

Tema 2.4.
MeTannokepamuieckue,
3JIEKTPOYToJIbHbIE
MaTepHuajbl H H3eJUs

Conaep:kaHue yu4eOHOro MaTepuajia

1. MetaniokepaMiUuecKue U3ENHs: KOMIIOHEHTBI, CITOCOOBI MOTy4eHuUsI, CBOHCTBA,
IPUMEHEHHE.

2 DNEeKTPOYTrOJIbHBIE U3IEIIHs; KOMIIOHEHTBI, CIIOCOOBI MOJTy4eHuUsI, CBONCTBA,
MIPUMEHEHHE.

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

Tema 2.5 O0MoOTOYHEBIE H

Coaep:raHue y1e0HOro MaTepuaja

Y1VY2V3V43132333435

10




YCTAHOBO4YHbIE POBOAA.
MoHTaxkHble NPpOBOAA U
KabeJn.

1. OOMoTOYHBIE IPOBOMIA, UX BUIALL. MapKUpPOBKa, MaTepPHAJIbI, HA3HAUYEHUE U
copTaMeHT. Pa3HOBHIHOCTH M30IMPYIOMUX MATEPUANIOB, TPUMEHSIEMBbIX IS
0OMOTOYHBIX MPOBOJIOB.

2. YcranosouHsle nposoaa HazHaueHue, MapkupOBKa U COPTAMEHT.
Hsonupyroniyue MaTepuaibl, TPUMEHSIEMBbIE 17151 YCTAHOBOYHBIX MPOBOJIOB.

3. OmnpemeneHne  MOHT&)XHOTO  MpoBoja.  lexHuueckne  TpeOoBaHUS,
npenbsBisieMble K HUIM. HasHaueHne, MapKkupoBKa U puMeHeHue. M3ommpyrommue
MaTepHualbl, MPUMEHsIeMbIe TSI MOHTaXKHBIX IPOBOJOB. MapKHUpOBKa MPOBOJIOB IO
I'OCTy.

4.Cunosble kabenu. Kinaccudukanms cuinoBbix kadenel. MapkupoBka.
KOHCTpYyKTHBHOE UCTIOJIHEHNE CUJIOBBIX Kalelnei u PyHKIIMOHATbHOE HA3HAYCHUE
3JIEMEHTOB (M30JISILIH, 000J0UYKH, OPOHH U 3aIUTHOTO TOKPOBa). [IpumeneHne
CHJIOBBIX KaOenei

5. KoHTposbHbIe Ka0enu: KOHCTPYKTUBHOE HCIIOJHEHHE, IPUMEHEHHE,
MapkupoBka. CrienuanbHbie kKadenn, X KiacCU(pUKaIus U MapKUPOBKA.
Mapxkuposka kadeneii no 'OCTy. Obuire noHATHSI 0 TEXHOJOTHUECKOM IpoIiecce
W3TOTOBJIEHHS IPOBOJAOB U KabeJe.

B TomM unce, NpaAKTHYECKHUX 3aHATHH U J1a00pPaTOPHBIX padoT

[paxrrueckoe 3ansaTie Ned. M3yueHne KOHCTPYKLIUU H MAPKUPOBKU NPOBOJOB U Kabeneit

V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03.1
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

2

Pazgen 3. IlonynpoBoAHUKOBbIE MATEPHUAJbI

MK 1.1-1.3TIK 2.1-2.3
K 5.1- 5.3

OK 01-OK 05,

OK 09,

OK 10

Tema 3.1 CBoiicTBa
MOJIyNPOBOAHUKOBBIX
MAaTepHaJIoB

Tema

1. Obwmue cBeneHus U KiacCH(pUKanUs MOJyNPOBOJHIUKOB. DJIEKTPOIPOBOIHOCTb
TIOJIYIIPOBOJIHUKOB OT Pa3JIMYHbBIX (PaKTOPOB.

2. CpoiicTBa NOAYNPOBOAHUKOB. I1pOCThIE MOJYIPOBOIHUKH.

3. IlosynpOBOAHUKOBBIE COETUHEHUSI.

B TOM uncye, NPaKTHYECKHUX 3AHATHI M JIa00pATOPHBIX paboT

[paxrraeckoe 3ansaTre NeS. Beibop Mapku MpUIos U onpeaencHUE ero HAa3HAUCHHS U
XUMHYECKOTO COCTaBa

CamocTtosiTesibHasi pa0oTa 00yuaoImMXCsl

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03.1
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

2
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IIpaxrrueckue 3aganus o teme "lonynpoBogaukosbie MaTepuansl / CBoiicTBa
MOJIYITPOBOTHUKOBBIX MaTEpPHaIOB"

IIpesenrtanus Ha Temy «llomynpoBOAHUKOBBIE TPUOOPHI U YCTPOICTBAY

Pasnen 4. {ndeKTpu4ecKHe MATEPHAJIbI

K 1.1-1.3TIK 2.1-2.3

MK 5.1-5.3
19 | OK 01-OK 05,
OK 09,
OK 10
Tema 4.1. CoaepraHue y1e0HOro MaTepuaja Y1V2VY3V43132333435
DIeKTPONPOBOAUMOCTD H 1. Ha3zHadeHue 3JIeKTPOH30JISIIUOHHBIX MATEPHUAJIOB, UX KJITACCU(UKALIHS. V01.1, Y014V 01.11,
npoboii TBEPABIX, KUAKUX H | 2. CyI[HOCTH IPOBOAUMOCTH U MPoOOst TBEPABIX, JKUAKUX M ra3000pa3HbIX ¥02.1,¥02.4,V 02.7, Y03.1,
Fa3006pa3HbIX JURJICKTPUKOB. V04.2 Y053 V09.1 V10.7
AHSJIEKTPUKOB 3.He(TsaHbIe U 5NEKTPOU3OALHOHHBIE MAC/IA, TEXHOJIOTHS UX MOTy4eHUs, 4 301.3,301.7, 301.8, 302.1,
Kjaccu(ukanus U NpUMeHEHHUE. 302.3,303.1, 303.2 309.1
4. IlpumeHeHNe ra3000pa3HBIX TUAJIEKTPUKOB (BO3IYX, a30T, BOJOPO, dJieras, 309.2
(peoH) B 3JIEKTPOTEXHUUECKUX YCTPOHUCTBAX
Tema 4.2. Teépabie CoaepxkaHue y4eO0HOro MaTepuaja Y1V2VY3V43132333435
AUIJIEKTPUKHU 1.3HaueHne MoIMMEPOB B MPOMBIIIJIEHHOCTH. OCHOBHBIE OTIPEIEICHUS U CBONCTBA V01.1,¥V 014, Y 01.11,
nouMepoB. CyIIHOCTh MOJUMEPHU3ALIUH V02.1,¥024,VY 02.7,V03.1,
2 IlomucTuposi, TMOJUATHIICH, TMOJUYpPEeTaH, MNOJMUBUHIIIXIIOpUA. HcxomHbie Y04.2¥05.3 ¥09.1V10.7
MaTepUaabl M TEXHOJIOTHS TMOJYyYEHUS KOHEUHOTO MPOAYKTA. DJIEKTPHUYECKUE, 301.3,301.7,301.8, 302.1,
MEXaHU4YeCKHe W TeIJIoBble XapakTepucTuku. (OCHOBHBIE CBOWCTBA U 5 385 '% 303.1,303.2309.1
MPUMEHEHHE, :
3. ®@enondopmanbreruHbIe, rnuQTanessle, NOJI3THUIICHTEpeTaaTHEIE,
SMOKCUAHBIC  AMdJeKTpuku. [lonydeHue, CBOWCTBA W TNPUMEHEHHE B
BJIEKTPOU3OJIAIIMOHHON TEXHUKE.
4. IIpupoaHblie CMOJIBI U OUTYMBI, X puMeHeHHe. [lepCreKTHBbI pa3BUTHS
MPOU3BOJICTBA U MOBBIIIEHUSI KAYECTBA CUHTETHYECKUX TUJICKTPHUKOB.
B Tom yncae, NpaAKTHYECKHX 3aHATHII H J1a00paTOPHBIX padoT 9
Jlaboparopuas pabora Nel M3mepeHue THAIEKTPUYECKON TPOHUIIAEMOCTH H yTiia 3
TUBJIEKTPUUECKUX TOTEPD TBEPBIX TUIJIEKTPHUKOB,
Jlaboparoprass pabora Ne2 M3mepeHue 3aBHCUMOCTH YIJid UAJIEKTPUYECKUX 3
MOTEPb U TUAJICKTPUIECKON MPOHULIAEMOCTH OT TEMIIEPATYPHI
Jlaboparopuas pabora No3 HM3mepeHue NUAIEKTPUYSCKON MPOHUIAEMOCTH H 3

12




yrjia JUSJICKTPUYCCKUX MOTCPb dKTUBHBIX NJUBJICKTPHUKOB

Tema 4.3.
DIeKTPOU30JISIHHOHHBbIE
Pe3HHbI, KOMIAYHABI, JJAKH
H YMAJIH,

CoaepkaHue y1e0HOro MaTepuaja

1. HatypasibHble U CHHTETHYECKHE KaydyyKH, UX HenocTaTku. [IpuMenenne pe3unsl
B 3JIEKTPOTEXHUYECKONU NPOMBIIIJIEHHOCTH.

2 Knaccuukauuss 1 HazHavyeHHWe KomrayHAoB. COCTaBHBIE HaCTH KOMIIAyHOB.
TepmonnacTUUHbIE U TEPMOpPEAKTUBHBIE KOMMAayHAbl. IIpuMeHeHne kOMIayHaoOB
U BJIEKTPOTEXHUKE.

3. IonsaTne o nakax. Cocras u knaccudukanus jgakos. Tpedosanus,
NPEABABIACMBIC K JIAKAM 00acTh UX MPUMCHCHMUS.

4 Dmanmy, coctas U cBoiicTBa. Ponb murmenToB. Kitaccudukanms, Mapku u
MIPUMEHEHHE SMAJIe.

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1
309.2

Tema 4.4. BosiokHuctbie
3JIEKTPOU30JISILIHOHHbIE
MAaTepHaJIbI U MJIACTMACCHI

CoaepxkaHue y4eOHOro Marepuaja

1. BI/II[bI BOJIOKOH, MPUMEHSACMBIX B SJICKTPOTCXHUKE. IIPUPOAHBIC,
CUHTCTUYCCKUE, NICKYCCTBCHHBIC. QHGKTPOI/ISOJUILII/IOHHBIG 6YMaFI/I 1 KAPTOHBI.

2. I'ubkue 3JeKTPON30JSIIIMOHHBIE MATEPUAJIbL

3. MuHepanbHbIe TUAJIEKTPUKHU: acOecT u acOOIEMeHT, UX CBONCTBA U
XapPaKTEPUCTUKHU.

4. TloHsiTHE O TUTACTMACCAX, UX OCOOEHHOCTH, TEXHOJIOTHS TIOJyUEHUs], COCTaB U
kiaccudukanysi. CoicTBa 1 001aCTh TPUMEHEHUS IIACTMACC.

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 Y05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2

Pasznen S. MarHutHble MaTepHaJbI

MK 1.1-1.3TIK 2.1-2.3
K 5.1- 5.3

OK 01-OK 05,

OK 09,

OK 10

Tema 5.1 Merananueckue
MATrHUTOMSITKHE U
MATHUTOTBEpPAbIE
Matepuanabl. Peppursl.

Conaep:kaHue yu4eOHOro MaTepuajia

1.MargautToMsarkue CruiaBbl

2 MeTtannuyeckue MarHUTOTBEPAbIE MAaTEPUAJIBI.

3.®@epputhl. XapakTepHble CBOMCTBA eppuToB. MIX COCTaB U CTPYKTYypa.
TexHONOrUs1 U3roTOBJIEHUS M3eNui U3 peppuToB. MarHUTHBIE U
AIEKTPOTEXHUYECKUE XapPAKTEPUCTUKU (DEPPUTOB.

CamocTtosiTesibHasi paboTa 00yuaOIMXCsl

[IpakTrueckue 3aganus 1o TeMe "MarHuTHble Matepuaisl / MeTananueckue
MarHUTOMSTKHE U MarHUTOTBEpAble MaTepuabl. PeppuTheL."”

V1V2VY3V43132333435
V01.1,V 01.4,Y 01.11,
V02.1, V024,V 02.7, V03 1,
V04.2 V05.3 V09.1 V10.7
301.3, 301.7, 3018, 302.1,
302.3, 303.1, 303.2 309.1
309.2
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Pa3znen 6 KoHcTpyKIIMOHHBIE MATEPHAJIBI

K 1.1-1.3TIK 2.1-2.3

K 5.1-5.3
14 | OK 01-OK 05,
OK 09,
0K 10
Tema 6.1 . CTpoenue u CoaepkaHue y4e0HOro MaTepuaja Y1V2VY3V43132333435
CBOHCTBA METAJLJIOB H 1 Ilonsitue o Metamosenenuu. Ctpykrypa metaiios. Knaccudukanus CrjaaBoB U VO01.1, Y014V 01.11,
CIJIABOB ux cBoiictBa. Ctanu. ITony4yenue, Ha3HaueHHe, IPUMEHEHNE, MapKUpOBKa. YyryH. ¥02.1,¥02.4,¥ 02.7, Y03.1,
Buner, coiicTa, 061acTe npuMeHeHus1. MHCTpyMEHTaIbHbIE U CIIELUAIbHBIC Y04.2 V053 ¥09.1 V10.7
CTaJld U UX CIIJIABBI 301.3, 301.7, 301.8, 302.1,
2. lipernbie crutabl. Kitaccudukaius 1 mapkupoBka. HasHaueHue, MpUMEHEHHE, 302.3, 303.1, 303.2 309.1
npobiemMa 1 IepCreKTHBHbIE HanpaBieHNs pa3BuTHsl. CrieluanbHbIE CIUIABBI ) 309.2
LIBETHBIX METAJUIOB. TUTAH, MAarHUMI, HATPUH U Ap.
2. Komnozuumonnslie Marepuainsl. O0mmast XapakTepUCTUKA U KIaCCU(DUKALIHS
KOMIO3ULIMOHHBIX MaTePUaJIoOB J{MCIepCHO-YIIPOYHEHHBIE, BOJOKHHUCTBIE U
CJIOUCTBIE KOMIIO3ULIMOHHBIE MaTepHraibl CBOHCTBA U PUMEHEHNE
KOMIO3ULIMOHHBIX MaTEPUAJIOB
3. Mera, HAHO MaTepHaJIbl, CYyNepCIUIaBbl. XapaKTePUCTHKA U Kiaccu(pukanus
MeTa, HAHO MaTePHaJIOB U CynepcIuiaBoB. IlepcrnekTuBHbIE HATPABICHHSL
B Tom yncse, NpPaAKTHYECKHX 3aHSATHI U JIA00PATOPHBIX padoT 8
IIpaktuueckoe 3anATHe Ne6 M3ydeHne TEXHONIOrHYECKOTO MpoLecca Noay4eHus 5
CIIABOB YEPHBIX METAJIJIOB
[Ipakruueckoe 3auatue Ne7 OnpeneneHre yaeapHOro Beca MaTepUaioB 4
[Ipakruueckoe 3auaTue Ne8 OnpeneneHne BUIOB METAJIIOB IO MUKPOCTPYKTYPE 2
Tema 6.2 Coaeprxanue yueOHOro MaTepuajia Y1VY2V3V43132333435
IIpousBoacTBeHHbIE 1. Cioco6s1 00paboTku MarepuaioB. TepMuyeckast U XUMHUKO-TEPMHUIECKasI Y01.1,¥ 01.4,Y 01.11,
TeXHOJIOTHH obpabotka cranmu. Jlureiinoe npoussoacreo. O6paboTka naBnenneM. CBapka. Y02.1,¥02.4,¥ 02.7, Y03.1,
O06paboTka pe3aHremM Y04.2 Y053 V09.1 V10.7
2. 3ammuTta MeTaioB OT Kopposun. OO0mue CBeAeHHs O KOPPO3UH. XUMUYECKasT U 301.3,301.7,301.8, 302.1,
3NEKTPOXUMHYECKAs] KOPPO3HsL. MeTomb! 3ammTel OT Koppozuu. Kopposuiino- 2 302.3, 303.1, 303.2 309.1

CTOUKHE CTAJIU U CILIABBI

3. MeTtoarpl UCCienOBaHUN U UCTIbITAHUN MaTepuaiioB. Mccienosanue
MHUKPOCTPYKTYphl. McnibITanus MexaHH4eCcKnx CBOMCTB. Hepaspyiaromue MeToabl
KOHTPOJIA

4. CoBpeMeHHbIE MPOU3BOJCTBEHHBIC TexHONOTHU. Kaccudukarms

309.2
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MPOM3BOJICTBEHHBIX TEXHOJIOTHIA: CyOTpakTHBHBIE, (POPMATHUBHBIE, aATUTHBHBIE,
rHOpUIHBIE.

CamocTosiTe/ibHbIe pa00oThl

[IpakTrueckue 3amanus no teMe "KOHCTpyKIIMOHHBIE MaTepHabl / 2
IIpon3BOACTBEHHbIE TEXHOJOTHN"
IIpomexkyTouHasi arrectanus: fu(p¢epeHunpoOBAHHBIN 3a4€T
72

Bceero:
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https://magtu.informsystema.ru/uploader/fileUpload?name=794.pdf&show=dcatalogues/1/1115639/794.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=794.pdf&show=dcatalogues/1/1115639/794.pdf&view=true
http://znanium.com/bookread2.php?book=536942
http://znanium.com/bookread2.php?book=5445022
http://znanium.com/bookread2.php?book=550194
http://znanium.com/bookread2.php?book=432594
http://www.gpntb.ru/

3.3 YueOHO-MeTOANYECKOe o0ecliedeHHe CAMOCTOSITeIbHON padoThl 00yYalomMXcst

CamocrositrenpHast padota siBisiercs: 00s13aTeNbHON st Kaxkoro obyqarommerocsi. CaMoCTosITeNIbHAsK
paboTa MOXKET OCYIIECTBJIATHCS WHIWBUAYAJbHO WM TPYNIaMU B 3aBUCUMOCTH OT IIeNH, oObema,
KOHKPETHOH TEMAaTHKN CAMOCTOSITENIbHON pabOThI, YPOBHSI CJIOXKHOCTH, YPOBHSI YMEHHUH 00yUYarOIUXCSL.

KoHTponb pe3ynbTaToB BHEAYOUTOPHOH CaMOCTOSTENBHOH PalOThI OCYIIECTBISIETCS B Ipeaenax
BPEMEHH, OTBEACHHOIO Ha OOsi3aTenbHbIe y4eOHBIC 3aHATHUS M BHEAYOUTOPHYIO CAMOCTOSITENIbHYIO
paboty ofyuaromuxcs Mo y4eOHOW AUCIHIUIMHE, MPOXOMUT KaK B MHUCHbMEHHOHN, TaKk W YCTHOW WM
cMemaHHoH Gopme, C MPencTaBIeHHeM U3AEIHs HIH MPOAYKTa CAMOCTOSTEIbHON AEATENbHOCTH.

B xadecTBe (GOopM M METOIOB KOHTPOJISI BHEAYIUTOPHONW CAMOCTOSITETIbHON PaOOThI UCTIONB3YIOTCS:
NPOBEPKA BBITIOJHEHHONW paOOThI MPEroaaBaTeieM, CEeMUHAPCKUE 3aHATHS, TECTHPOBAHUE, CAMOOTUETHI,
KOHTPOJIbHBIE pabOTHI, 3aIUTa TBOPUECKUX PadOT U JIp.

Ha BeimonHeHue camoctosTenbHON padoTel B Kypce «Marepuanosenenne» oTseneHbl 10 4acos,
pacripeneseHHble CIENYIINUM 00pa3oM:

Ne | HaumenoBanue pa3nena/remel | OueHO4YHble  cpeacTBa  (3aJaHMsA) UL CaMOCTOSITENIbHOMN
BHEAYAUTOPHOM PabOTHI

1 TekcT 3ananus:

3apgaua Nel.

Y nenpHOE CONMpOTHBIIEHHE COOCTBEHHOTO repmanus p=0.43 Om'M
npu T=300 K. [IogBuKHOCTH 3J€KTPOHOB U IBIPOK B F€pMaHUU
paBHbI cooTBercTBeHHO 0.39 1 0.19 M%/(B-c). Onpenenure
cOOCTBEHHYIO KOHIIEHTPAIIHIO 3JIEKTPOHOB (n) U IBIPOK (P).
3agaua Ne2.

OO0pasen repMaHusi, PACCMOTPEHHBIN B MpenbIayIIei 3a1a4e,
JIETUPOBAH NMPUMECHIO0 aTOMOB CYPbMBI TaK, YTO OJJMH aTOM
npuMecu npuxoautcs Ha 2-10® atomoB repmanusi. OnpenenuTh:
a) KOHILIEHTPALIHIO 3JIEKTPOHOB U JIbIpok mpu T=300K
(TIpeATONOKUTE, YTO MPHU 3TOH TEMITEPATYPE BCE ATOMBI CyPbMBI
MOHM3UPOBAHBI U KOHIIEHTPALUS aTOMOB repManust N=4.4-10% v
3); 6) yenIbHOe COMPOTHBIEHHE 3TOTO IETHPOBAHHOTO
MaTepuaia, B) KoapuueHTsr AudQy3un 3JJeKTPOHOB U JBIPOK B
repMaHuM IPU JaHHOHN TeMIeparype.

[onxynpoBoaHUKOBBIE 3amaua Ne3.

maTtepuaiasl / CpoiicTBa Omnpenenuts nonepevHoe ceueHue (S) aTFOMUHUEBOTO MPOBOJA B
MOJIYNIPOBOAHUKOBBIX JIMHUHM 3JIekTponepeaad nuHou L=50 kM, mo KOTopomMy TeU&ET
MATEPHAJIOB Tok [=80 A. Tlanenne HanpsDKEHHSI HA 3TOM YYaCTKE COCTABIISIECT

12.61 kB npu usmenenuu remneparypst ot 20°C go 50°C, ¢
yU€TOM TEMIepPaTypHOro Ko3ppuuneHTa COnpOTUBIICHUS
0=0.0042 1/K, 1 yaenbHbIM COMPOTUBJIEHUEM MPOBOTHUKA
p0=0.028MKOM" M.

3agaua Ne4.

Onpenenuts HOMHHAJ MTPOBOJIOYHOTO pe3nuctopa R,
HAXOJSIIErOCs B SJEKTPUIECKOM TIOJIE C HAMPSKEHHOCTHIO
E=14MB/m, npu nioTHocTH Toka j=0.5 A/MM?, 3Hast 4TO TJIOMA/b
ronepedHoro cedeHns S=1 Mxm?%, a utmHa L=3.57 MM.

3apgaua NeS.

MarHuToIU3EKTPUK BBITIOJIHEH U3 TIOPOIIKOB HUKEJIEBO-
LIUHKOBOTO (peppUTa U MOJUCTUPOJIA C OOBEMHBIM COAEPIKAHUEM
mMarautHoro marepuaia 0=0.1. OnpenenuTb MArHUTHYIO [la U
IVBJIEKTPUYUECKYIO €m MPOHULIAEMOCTH MAarHUTHOTO
HATOJHUTEJIS, TIPU CIENYIOLINX apamMmeTpax
MarHuroamdektpuka: u=1.821, e=3.3 u g,=2.5.
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puc. 6.
Lenb: mpoBepUTh YMEHUsI IPUMEHSITh TIOJy4€HHbIC 3HAHUS 10
3apaHee OnpeneNiéHHON METOAUKE sl PEeLIeHUs 3a71aY.
PexoMeHaaLum Mo BbIMOJHEHHUIO 33aHUs. BHUMATEIbHO U3Y4YHUTh
KOHCIEKT JICKLIWI.
Kpurepun oLieHKH OLIEHKA «OTJIHYHO» BBICTABISIETCS] CTYIACHTY,
€CJI PacyueTHasl 4acTh BBITMIOJIHEHA B TMOJHOM OObeMe, pelueHue
oopMIIeHO ¢ COOJIOIEHUEM YCTAaHOBJICHHBIX MPABWJI, CTYIEHT
cBOOOJTHO BJAJEET TEOPETUYECKUM MaTepHajoM, 0Oe30MIHO0YHO
NPUMEHSIET €ro MPH PelleHHH 3a/1a4.
OLIEHKA «XOPOWIO» BBICTABJIAETCS CTYAEHTY, €CJIH [pU
BBIMOJHEHUH 3aJaHusl [OIMYINEeHbl HE3HAYUTEJIbHbIe OIIUOKH,
pemenue oGopmiIeHO ¢ COONIOACHUEM YCTAHOBJICHHBIX MPAaBUI,
CTyOeHT CBOOOJHO BJAJEET TEOPETHUECKHM MAaTepHasoM,
6e301O0YHO MPUMEHSIET ero MPH PEeIleHNH 3a1a4,
OLIEHKA «yAOBJIETBOPHTEJIbHO» BBICTABISIETCS CTYAEHTY, €CIIH
3alaHA€ BBIMIOJHEHO C «TrpyObIMM» OLIMOKaMH, peleHue
odopmieHo 6e3 COONIIOIEHNUST YCTAaHOBJIEHHBIX MTPABILT,
OLIEHKA «HEYAO0BJIETBOPUTEILHO» BbICTABIISICTCS CTYIEHTY, €CIIH

paboTa He BBIMIOJIHEHA.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHA YUEBHOM JUCIUILTAHBI
KonTponp u oneHka pe3yNbTaTOB OCBOCHUS IUCLUIUIMHBI OCYIIECTBIISIETCS TMPENOAaBaTEIeM B
IpoLecCe TEKYIIEero KOHTPOJIA U IIPOMEXKYTOUHON aTTecTaluu.

4.1 Tekymuii KOHTPOJIb:

Haunmenopanue
N(_’ KOHTpOHI/IpyeMbIe paSI[e.]’[bI (TeMbI) KOHTpOHI/IpyeMbIe pesyanaTbI OLEHOYHOTO
y4eOHOM TUCUUTITHHBI (yMeHwus1, 3HAHUS) cpexcTBa
Paszen 1. OcHonHbe V1V2VY3Y43132333435Y01.1,Y
01.4,Y01.11,V02.1, V02.4, YV 02.7, | Tecr
1 ;‘i'e’zf;sf::::;‘:‘cm V03.1, Y04.2 V05.3 V09.1 V10.7 TIpakTudeckue
aTepnaToD 301.3,301.7, 301.8, 302.1, 302.3, paBoTHI
303.1, 303.2 309.1 309.2
VIV2V3V43132333435VOLLY [0
01.4,Y01.11, V02.1, Y02.4, Y 02.7,
p | Pasaex 2. liposoanuiosnie V03.1, Y04.2 Y05.3 Y09.1 V10.7 padora
MatepHaipl 301.3, 301.7, 301.8, 302.1, 302.3, TpaxTiaeckue
303.1, 303.2 309.1 309.2 pacoT!
V1V2VY3Y43132333435Y01.1,Y
Pasen 3. Monynposommmeoppe | 014y 0111, Y021, 024,V 027,
3| arepuams V03.1, V04.2 V05.3 V09.1 V10.7 Tecr
301.3,301.7, 301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
V1V2VY3Y43132333435Y01.1,Y
Pasaen 4. [l aexTprteckne 01.4,Y 01.11, Y02.1, Y02.4, YV 02.7, | JlaGoparopHas
4| arepuans V03.1, V04.2 V05.3 V09.1 V10.7 pabota
301.3, 301.7, 301.8, 302.1, 302.3,
303.1, 303.2 309.1 309.2
Pasten 5. Marmsroe V1 V2 Y3 V43132333435Y01.1, Y | KontponbHas
5| warepansr 01.4,Y 01.11, Y02.1, Y02.4, Y 02.7, | pabora
V03.1, V04.2 V05.3 V09.1 V10.7 TIpakTHyeckue
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301.3, 301.7, 301.8, 302.1, 302.3, paGoTHI
303.1, 303.2 309.1 309.2

Pa3znen 6 KoncTpyKkuHoOHHBIE
MAaTePUATbI

VIV2VY3VY43132333435Y01.1,V
01.4,Y01.11, Y02.1, V024,V 02.7, | Tecr

V03.1, V04.2 Y05.3 Y09.1 V10.7 IpaxTuteckue
301.3, 301.7, 301.8, 302.1, 302.3, paGoTHI

303.1, 303.2 309.1 309.2

4.2 IIpomMe:RyTOUHASI ATTECTALUSA

[IpomexxyTouynass aTTecTalysi OOYHYAIOIIMXCS OCYIIECTBISIETCS MO  3aBEPIICHUH HW3YYEHUS

JOUCLIUIUINHBI U MTO3BOJIAET ONPEAEUTh KaueCTBO U
dopma MPOMEKYTOUHOMN aTTeCTaluu
i depeHunpOBaHHBIH 3a4ET.

YPOBEHb €€ OCBOEHHSI.
o OUCLUTIIINHE Marepuanosenenue -

PesyabTaTnl 00yueHus

OueHouHbIe cpeacTBa
AJISI IPOMEKYTOYHOH aTTEeCTALMHU

V1IV2VY3VY43132333435Y01.1,Y014Y
01.11, V02.1, V02.4, YV 02.7, Y03.1, V04 2
V05.3 Y¥09.1 V10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2

TectupoBanue
Bapmuanr 1

1 .Kakne maTepuabl HA3BIBAIOT 3JCKTPOTCXHHYECKIMU ?
a) 9TO OOBIYHBI MATCPHATIBL.

0) 3TO MaTepHANbI CIICIIUATBHOTO HAZHAUCHHUS

B) 3TO CHCUHUAIBHBIC MATCPUATIBl I H3TOTOBJICHHUS
3JCKTPOTCXHUUYCCKUX MAIllMH, ANMapaTtoB, MPuOOpOB H
T,

T') 3TO 3JEMEHTEHI BIEKTPOOOOPY I0BAHUS

2. YKakuTe MaTepHaIbl BEICOKOH POBOIUMOCTH

a) KOHCTaHTAaH, MAHTAHUH, MSb

0) Opom3a, amoMHHHH, hexpaitb

B) aJIFOMHHHUH, KOHCTAHTAH

') MEIOb, ATIOMUHNH, CepeOpo

3. Jlas gero cayskat 0OMOTOYHBIC IIPOBOIA?

a) JUIS M3TOTOBJICHUS OOMOTOK 3JICKTPUYCCKHUX MAIIHH,
armaparos, MpuOOPOB

0) [UTs M3TOTOBIICHUS OOMOTOK 3JICKTPUUICCKUX AIapaToB
B) JUISI M3rOTOBIICHUS OOMOTOK JJICKTPHUCCKUX TIPHOOPOB
r) JUTs K3TOTOBJICHUS! OOMOTOK 3CKTPUICCKUX MAIIHH

4. Kakue BemiecTBa OTHOCSTCS K IMOTYIIPOBOTHUKAM?

a) KpeMHUH, repMaHui, WHIHH

0) mbIbsk, hocdop, ceneH

B) CCJICH, HHIUH, FePMaHUI

r) cencH, dochop, HHAMHA, MBIIIBIK, KPEMHHH, IrepPMaHUH
U T.J.

5. Kakyio  H30MALHI0  HMCIOT  JKHIBI  OOMOTOYHBIX
IIPOBOIOB?

a) PMANICBYIO, IIICHOYHYIO

0) BOIOKHHUCTYIO, O3MAJICBYIO, INICHOYHYVIO, JMAJICBO-
BOJIOKHUCTYIO

B) SMAJICBO-BOJIOKHHUCTYIO

r) IJICHOYHYIO, BOJIOKHUCTYIO

6. Kak oOpasyercs toHOpHAS IPHUMECH?

a) HYKHO M00aBHUTh K YCTHIPEXBAJICHTHOMY KPEMHUIO
MSATUBAJICHTHBIA MBIIIbIK. YeTHIPE BAICHTHBIX 3JICKTPOHA
MBIIIBSKA YYACTBYIOT B CO3JAHUU KOBAJICHTHOW CBSI3U C
COCEAHUMH aTOMaMH, & IATBIH B3ICKTPOH MCPEXOAUT B
CBOOOIHOC COCTOSTHUE

0) Hy)XHO J00aBUTh K UCTHIPEXBAJCHTHOMY KPCMHHIQ
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TPEXBAJCHTHBIM  WHAMH. Tpm  dJeKTpoHA  HHIUAL
YYACTBYIOT B CO3JAHHUU KOBAJICHTHOU CBSI3U C COCCIHHUMH
aToMaMH, I OZHOTO 3JCKTPOHA. JTOT 3JCKTPOH OyIeT
3axBavucH y coceaHero atoma. Ha ero mecre obpasyercs
IOBIPKAY

7. KakoBa 061acTh MPUMEHEHHS MOTYIPOBOJHHKOB?

a) AUOBI, TPAH3UCTOPHI, (POTOIHUOIBI

0) cBeroanoabl, (POTOIIEMEHTHI, TPAH3UCTOPBI, JHOMIBI,
dboroauoasl, (dhoTOTPaH3UCTOPHI TCH30IATUHKH,
(hOTOPE3UCTOPEL, TEPMHUCTOPEL,

B) TCH30JATYHKH, (POTORTEMEHTBI, TEPMHCTOPEI

r) HOTOTPAH3HUCTOPBL, (POTORTEMEHTHI, TPAH3UCTOPEI

8. YkaxxuTe MarHuTHBIE MaTEPHAITBI

a) JKeIe30, HHKEAb, KOOAIbT, CIUIABEI HA OCHOBC
TEXHUYCCKH YHUCTOTO KEIC3a

0) Meap, ATIOMHUHHI, OPOH3a U UX CILIABBI

B) TAHTAN KaIHH, TEPMaHUH U UX CILIABbI

T') KQJIbLUH, CCIICH, KPESMHUH, U UX CILIABbI

9. Ot xakux (pakTOPOB 3aBUCHUT TOK B HONYNPOBOIHUKE?
a) HarpeBaHusi, OOTYUCHHS, OCBEINCHUS, TPUMECCSH

6) obmy4yeHus

B) OCBCIIICHHS

I') IpuMeceH

10. KakxoBo Ha3HAUCHUC MOHTAXKHBIX TPOBOAOB U
Ka0emen?

a) T[PSIHA3HAYCHBI Ui BBIIOJHCHHUS  PA3IHYHBIX
COCIMHCHHUI B 3JCKTPUUCCKHUX ammnaparax, npudopoB H
JPYTUX 3JICKTPOYCTPOHCTBAX

0) IS U3TOTOBJICHHS OOMOTOK IICKTPHUCCKUX MAIIIHH

B) JUTSL PACIIPEACICHUS SICKTPUICCKON SHEPTHH B CETAX

I) TOIBKO TSI MPOKJIAJAKH CHIIOBBIX CETCH

Bapwuanr 2

1.Ha kakwme rpynmbl JACTATCS  BICKTPOTCXHHUCCKUE
MarepuaIb?

a) U ICKTPUKH, MMPOBOTHHUKH, I/TIPOBOTHUKH,
MAarHUTHBIC

0) MarHUTHBIC MTPOBOIHUKH

B) I/IPOBOJHUKH, MATHUTHBIC

r) MPOBOAHUKH, TUIICKTPHKA

2. Kak MCHACTCS CONPOTHBICHUC MPOBOIHUKOB C
YMCHBIICHHUEM TEMIICPATYPHI?

a) ¢ POCTOM TEMIICPATYPhI COMPOTHBIICHUE ITPOBOIHUKOB,
BO3PAcTacT

0) ¢ POCTOM TEMITEpPaTyPhl COMPOTHRICHHUE IIPOBOIHHKOB,
YMCHBIIACTCS

B) C POCTOM TEMIICPATYPhl COMPOTHBIICHHE ITPOBOIHUKOB,
HE MCHSICTCS

) C VYMCHBIICHHEM TEMICPATYPBl  COMPOTUBIICHUC
MMPOBOIHUKOB YMCHBINACTCS

3. W3 kakux MaTepPHUAsiOB BBIMYCKAOT JKUIBl OOMOTOUTHBIX
IIPOBOIOB?

a) U3 MCIH, ATFOMHHHS

0) MaHTraHWHA, KOHCTAHTAHA, HUXPOMA U T.1I.

B) KOHCTaHTaHa, hexpaist

r) aJIOMHHUS, MAHTAHHUHA, KOHCTAHTAHA, MCIAH, HUXPOMa
U T.J

4. ns yero mpeAHA3HAYCHB! YCTAHOBOYHBIC MPoBoja?
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a) TM[PEIHA3HAYCHBI Ui BBIIOJHCHHUS  PA3THUHBIX
COCIMHCHHUI B JJCKTPUUCCKHUX armaparax, npuoopax u
JPYTHX 3JICKTPOYCTPOHCTBAX

0) JUTs U3TOTOBJICHUSI OOMOTOK 3JICKTPUICCKUX MAIITHH

B) TOJIBKO /TS MOHTAXKHBIX PadoT

r) Uid PACOpPEACICHUS DJICKTPUUYCCKOM OSHCPrHH B
CUJIOBBIX U OCBETHTCIBHBIX CCTAX, MPU CKPBITOH H
OTKPBITOH NPOKJIAIKE

5. Yro npeactaBisaroT coO0H HONYPOBOIHUKH ?

a) X COMPOTHUBIICHUE C POCTOM TEMIICPATYPhl PACTET

0) 3aHUMAIOT MPOMEKYTOUHOC MECTO o
3JCKTPONPOBOAHOCTH MEKTY METALTHYCCKUMHU
MPOBOIHUKAMU U AUIICKTPUKAMH

B) HX COMPOTUBICHHC C H3MCHCHHEM TCMIICPATYPhl HE
MEHSICTCS

r) 3aHUMAOT MPOMCKYTOYHOC TMONIOKCHUS MEHKIY
SKUIKAMH U TBEPABIMU JUICKTPUKAMHE

6. Kakne Matepuansl Ha3pIBAIOT MATHUTHBIC? .

a) 3TO MATCPUAIBI, TOTYIACMBIC U3 MATHUTHOU PYIbI

0) 3TO MaTepHalibl, KOTOPBIC MO JACHCTBHEM BHEIIHEIO
MArHUTHOTO TMOJII HAMArHWYHBAKOTCS U MPHOOPCTAOT
MarHuTHBIE CBOMCTBA

B) TO MAaTCPHAJIBI MPUPOTHOTO MPOUCXOKICHHUS

') 3TO MATCPHAIBI HA OCHOBE KENIe3a

7. KakoBa 061acTh MPUMEHCHUS JKUAKUX TUICKTPHKOB
a) CHJIOBBIC TPaHCHOPMATOPEI

0) MaCIIIHBIC BKIIOYATCIIH

B) KOHICHCATOPHI MACIOHAMOTHCHHBIC

I') CHIIOBBIC TPAHC(HOPMATOPHI, KOHACHCATOPHI, MACIISHBIC
BBIK/TIOUATCTH

8. Jaax gero  HeoOXOOUMO ~— 3HATh  CBOMCTBA
3JACKTPOTCXHUUECKUX MATCPUATIOB

a) 9To0BI JeaaTh UX PALIMOHAIBHBIN BEIOOP

0) uToOBI CO3MABATH JICKTPOOOOPYIOBAHHUS MAJBIX
rabapuUToOB U MACChI, HAACKHOS B HKCILTyaTAllHH.

B) 4TOOBI 3HATH, KAK YTH CBOMCTBA H3MCHIIOTCA

r) 4TOOBI 3JICKTPOYCTAHOBKH HAICKHO padoTanu

9. Kak oOpasyercs akuenTopHas IPUMECh?

a) HYKHO M00aBUTh K YCTHIPEXBAJICHTHOMY KPEMHUIO
MSATUBAJCHTHBIA MBIIIBIK. YeTHIPE BAICHTHBIX 3JICKTPOHA
MBIIIBSKA YIACTBYIOT B CO3MAHHHM KOBAJICHTHOW CBSI3U C
COCCAHUMH aTOMaMH, & IATHIH 3ICKTPOH MCPEXOAUT B
CBOOOMHOC COCTOSTHUC

0) Hy)XHO J00ABUTh K UCTHIPCXBAJICHTHOMY KPCMHHIO
TPCXBANCHTHBIN  wHAwH. Tpu  2JICKTpoHA  WHIWA
YYACTBYIOT B CO3JAHHUU KOBAJICHTHOU CBSI3U C COCCIHHUMH
aToOMaMH, JJIsI OJHOTO DJICKTPOHA. JTOT BICKTPOH OyaeT
3aXBa4CH y coceaHero aroma. Ha ero mecre oOpasyercs
CIOBIPKAY

10. Or yero MaruuTHas IPOHHULIAEMOCTh MATCPHAIOB

a) OT TEMII-PhI

0) or Marepuana

B) OT UHAYKIIUU

') OT BSJUYHHBI TOKQ

Y1V2V3V43132333435VY01.1,¥Y014,Y
01.11, ¥02.1,¥02.4, ¥ 02.7, Y03.1, V04.2

Pemenue 3amau

1. OmnopHbIit CTEPKHEBO KepaMUYECKHI
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1.

MPAKTUYECKUX 3aHATUIH:

IIpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METOJAbI OBYUEHUA
AKTUBHbIE U HMHTEPAKTHUBHbIE METOMAbI WCIIOJB3YIOTCS NPU IPOBENEHUU TEOPETUUECKUX U

Pasnen/tema

U UHTCPAKTHBHBIC
METOAbI

HpI/IMeHﬂeMbIe AKTHUBHBIC

Kparkas xapakrepuctuka

Pa3gen 1. OcHOBHbBIE XapAKTEPUCTHKH YJIeKTPOTEeXHHYECKHX MATEPHAJIOB

Tema 1.1. OcHoBHBIE

XAPAKTEPHUCTHKH 1 xapaK e HUX CPABHUTEJIbHBIN aHAIU3.
3JICKTPOTEXHUUECKUX MAaTEPUAIOB Koneunast uenb-onpeneuTs B
3JNEKTPOTEXHUUECKUX
" MeTaJIa.
MaTEPHAJIOB

AHanu3 KOHKpeTHON

cutyaunu "OnpeneneHue
CBOMNCTB U XapaKTEPUCTHUK

Kaxnast NOATPYIIIAa BBIMOJIIHACT
HUCCICOOBAHUC O6paSLIOB u aejacTt

Paspea 2. IlpoBoAHHKOBbIE MATEPHAJIBI

Tema 2.2. IIpOBOAHUKOBBIE
MaTepuabl ¢ OOTBITUM
YAENBbHBIM COMTPOTUBJICHHUEM

AHanu3 KOHKpeTHOMN

CILJIABBI B AJIEKTPHUUECKUX
YCTaHOBKAX»

CUTyallun ((CHGLII/IaJ'IbeIe

Heobxoanmo npoaHanu3npoBaTh
BCE MPEICTABIICHHBIC
IpernoaBaTeieM CILIaBbI,
HCIOJIB3YEMBIC B SJICKTPHUYCCKUX
YCTaHOBKAX, BbIABUTDH O6H_II/Ie HEPTHI
U Pa3JINumsL

Tema 2.4.
Merannokepamudeckue,
3JIEKTPOYTOJIbHbIE
MaTepuabl U U3IeNHs

I'pynnoseie nuckyccuun
«¥YToab-mMeTai-

KEPaMHUKa-3JICKTPOH: YTO

o01ero?»

Kaxnas noarpynna noyxHa
0oOCyUTh U BBIHECTH BEPIUKT HA
MOCTABJICHHYIO TEMY IPYIIIOBOMN

JUCKYCCHUU.

Tema 2.5 OOMOTOYHBIE H

YCTaHOBOYHbBIE TIPOBO/IA.

MoHTaxxHBIE TPOBOAA U
kabenu.

AHanu3 KOHKPETHOM
curyauuu "Beibop
cnocoboB 0bpaboTKH
MapOK KOHKPETHOTO
npuMeHeHus "

Heobxonumo BeIOpaTh Criocod

00paboTKH MapOK KOHKPETHOTO

NPUMEHEHUS B 3aBUCHMOCTH OT

curyanuu. OO0CHOBATh YCTHO
BBIOOD M3MIETIHSI.

4.2. Tépasle
OUBJIEKTPUKU

Pabora B Mukporpymmax

3JIEKTPUKOB;

Kaxxpas rpymnmna oOydaromuxcst

IOJDKHA PEIINTh OAHY Mpobiemy,
OCHOBBIBAsICh HA 3HAHUH

TEOPETUYCCKOTO MaTE€pHaa 1

MPEANOJOKEHUH, BbIIBUTA€MbIX
YJICHAMU TPYIIIbL:

- 0OCOOEHHOCTU AKTUBHBIX

- CBOMCTBA aKTUBHBIX AUBJICKTPUKOB,
- BO3MOXXHOCTH IPUMECHCHUA

AKTUBHBIX JUIJICKTPUKOB B OBITOBOH

TCXHHUKE
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IIpunoxenue 2

NEPEYEHH MPAKTHUECKHNX/JIABOPATOPHBIX 3AHSITHI

Pa3penbi/Tembl Tembl Koauu TpebGoBanus
NPAKTHYECKHUX/1a00paTOPHBIX €CTBO oIrocC C1io
3aHATHH 4acoB (ymeTn)
Paznen 1. OCHOBHbBIE XAPAKTEPUCTHUKHU 2
QJIEKTPOTEXHUYECKNUX MATEPHAJIOB
1.1 OcHOBHBIE IIpakTuueckoe 3anstue Ne 1 2 Vi1, V2, V3, V4,
XapaKkTEPUCTUKH Omnpenenenne BUIOB METAIIIOB IO V01.1, Y014y
SJIEKTPOTEXHUIECKUX BHCITHWM MPU3HAKAM U 01.11,¥02.1,
MaTepHaIOB MaKpPOCTPYKTYPE v024,VY 027,
Y03.1, Y04 .2,
¥05.3 ¥09.1, V10.7
Paznen 2. [TIPOBOJJHUKOBBIE MATEPHAJIbI 6
2.1 IIpoBOAHUKOBBIE IIpakTuueckoe 3ansitue Ne 2 2 V1, V2, V3, V4,
MaTepHabl BBICOKOM Onpenenenue CTENEHH H3MEHEHUS V01.1,¥V 014y
IPOBOJUMOCTH 00BpEMa METALIOB MPH HArPCBAHUN 01.11,Y02.1,
¥02.4,Y 027,
Y03.1, Y04 2,
¥05.3 ¥09.1, V10.7
IMpaxrugeckoe 3amaTie N3, 2 V1, V2, V3, V4,
OnpeaencHUe BUIA, XUMUICCKOTO V01.1, Y 014V
COCTAaBa U HASHAYCHUA CTAJIH 110 Ol . 1 l’ y02 l’
MapKHPOBKC ¥02.4,Y 027,
Y03.1, Y04.2,
Y05.3 ¥09.1, V10.7
2.5 OGMOTOUHBIC U INpaxruueckoe 3ansatuc Ned. 2 V1, V2, V3, V4,
YCTAHOBOYHBIC IPOBOJAA. | KOHCTPYKLIUH H MAPKHUPOBKH MPOBOAOB V01.1, Y 014,V
MoHTakHEIC TpOBOJA U | U Kabenei 01.11, V02.1,
Kabenu. V024,V 027,
Y03.1, Y04 .2,
¥05.3 ¥09.1, V10.7
PA3JIEJI 3. TIOJIYITIPOBOJAHMKOBBIE MATEPUAJIbBI 2
3.1 CsoiictBa INpaxrnueckoe 3ansatue Ne5. Bridop 2 V1, V2, V3, V4,
NOTYIPOBOAHUKOBBIX MapPKH TIPUTION U OTIPEIACIICHHC €TO V01.1,¥V 014y
Matcpuanos HA3HAYCHHS U XUMHUUCCKOTO COCTaBa 01.11, ¥02.1,
¥02.4,¥ 027,
Y03.1, Y04.2,
Y05.3 ¥09.1, V10.7
Paznen 4. JUDJIEKTPUYECKHUE MATEPHUAJIBI 9
4.2. Teépnpie Jlaboparoprast pabota Nel 3 V1, V2, V3, V4,
IUBJIEKTPUKU Hsmepenue OUBJIEKTPUYECKON Y01.1, ¥V 014,y
MIPOHULIAEMOCTHU 51 yria 01.11, ¥02.1,
IUBJIEKTPUUECKUX MOTEPDL TBEPABIX Y024,V 027,
IU3JIEKTPUKOB. V03.1, Y04.2,
¥05.3 ¥09.1, V10.7
Jlaboparoprast paboTta No2 3 V1, V2, V3, V4,
HsmepeHue 3aBUCUMOCTH  yria Y01.1, ¥V 014y
TUSJIEKTPUIECKUX MOTEPH u 01.11, ¥02.1,
JUBJIEKTPUUECKONW MPOHUIIAEMOCTH ¥02.4, ¥V 02.7,
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OT TeMIEPaTypPhl

Y03.1, V04.2,
¥05.3 ¥09.1, ¥10.7

Jlaboparoprast pabota Neo3 3 V1, V2, V3, V4,
Hsmepenue OUBJIEKTPUYECKON Y01.1, ¥V 014y
MIPOHULIAEMOCTHU 51 yria 01.11, ¥02.1,
IUBJIEKTPUUECKUX NOTEPh ¥02.4,V 027,
AKTUBHBIX JUAJIEKTPUKOB V03.1, Y04.2,
Y053 V09.1, V10.7
Paznen6. KOHCTPYKIIMOHHBIE MATEPUAJIbI 8
6.1 . Ctpoenue u IIpakTuueckoe 3ansaTue Neb6 2 Vi1, V2, V3, V4,
CBOIICTBA MeTA/IOB U | M3ydeHue TeXHONIOTHIeCKOTO Y01.1, YV 01.4,Y
CILIaBOB MpolLecca MOJyYeHUs CIIJIAaBOB 0111, V02.1,
YEPHBIX METAJIOB Y024,¥ 027,
Y03.1, V04.2,
Y053 Y09.1, V10.7
IIpaxTuueckoe 3aHSTHE Ne7 4 V1, V2, V3, V4,
OnpeneneHue  yAenbHOTO — Beca Y01.1, ¥ 014,V
MAaTEPHAIIOB 01.11, ¥02.1,
¥02.4,V 027,
Y03.1, V04.2,
Y053 V09.1, V10.7
IIpakTuueckoe 3aHSTHE Neg8 2 V1, V2, V3, V4,
Onpenenenue BUIOB METAIJIOB IO VO01.1, Y014y
MUKPOCTPYKTYpE 01.11, ¥02.1,
¥02.4,V 027,
Y03.1, V04.2,
Y053 V09.1, V10.7
HUTOI'O 27
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OBPA3OBATEJIGHBII MAPIIIPYT

IIpunoxenue 3

Kontp KonTponupyemsble
OJIbHasA pa3acibl (TeMbI) KOHTpOJII/IpyeMbIe PE3YIbTATHI OHeHO"leIe cpeacrea
TOYKAa | y4eOHOI MUCIMITIMHBI
TIK 1.1-1.3 TIK 2.1-2.3
Pazpen 1. MK 5.1-5.3
OCHOBHBIE 8§ géOK 05, 1 TeopeTuyeckue
el XAPAKTEPUCTUKHA OK 10Y1 V2 V3 V4 3132 33 34 35 KontponbHas BOIIPOCHI
QJIEKTPOTEXHHWYE VOL.1, Y014V 0111, Y02.1, Y02.4, paboTta 2 IlpakTuyeckue
CKuX YV 02.7, V03.1, Y04.2 ¥05.3 Y09.1 BOMPOCHI
MATEPHAJIOB V10.7 301.3, 301.7, 301.8, 302.1,
302.3,303.1, 303.2 309.1 309.2
TIK 1.1-1.3 TIK 2.1-2.3
TK 5.1- 53
Passen 2 8§ géOK 05, 1 Teoperuueckue
N2 | [IPOBOJIHMKOBBIE | OK 10Y1 V2 Y3 v43132333435 | KOHTPOIbHAs BOTpOCHI
MATEPUAJIBI VOLL VOL4YO0L1L, Y02.1, 024, |  Padora 2 Hpakriieckue
V 02.7, Y03.1, Y04.2 Y05.3 Y09.1 BOIPOCHI
V10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2
TIK 1.1-1.3 TTK 2.1-2.3
TK 5.1- 53
PASJIEI 3 8§ géOK 05, 1 Teoperuueckue
Ne3 | TOJIVIIPOBOJHMKO | OK 10y1 V2 Y3 V43132333435 | [KOHTPOTIbHAA BOMpOCHI
BBIE MATEPUAJIBI | VO1.1, Y 01.4,V01.11, V02.1, Y02.4, paboTa 2 Tlpaxtudeckue
V 02.7, Y03.1, V04.2 Y05.3 Y09.1 BOMPOCHI
V10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2
TIK 1.1-1.3 TIK 2.1-2.3
TK 5.1- 53
OK 01-OK 05,
Paznen 4. OK 09, 1 Teopetnueckue
No4 JIUDJIEKTPUYECK | OK 10Y1 Y2 V3 V4313233 34 35 Tecr BOTPOCHI
UE MATEPUAJIBL | YOL.1, Y014V 0111, V02.1, Y02.4,
V02.7, Y03.1, Y04.2 Y05.3 ¥09.1
V10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2
TIK 1.1-1.3 TIK 2.1-2.3
TK 5.1- 53
OK 01-OK 05,
Pazpen 5. OK 09, T 1 TeopeTnueckue
Nes MATHHTHBIE OK 10Y1 Y2 V3 V4 313233 34 35 ect BOIIPOCH
MATEPUAJIBI VO1.1, Y 01.4,Y 01.11, V02.1, Y02.4,
V 02.7, Y03.1, V04.2 Y05.3 Y09.1
V10.7 301.3, 301.7, 301.8, 302.1,
302.3. 303.1, 303.2 309.1 309.2
TIK 1.1-1.3 TIK 2.1-2.3
TK 5.1- 53
Pasnen6 8§ gé_OK 0>. 1 Teoperuueckue
Ne6 | KOHCTPYKLIMOHH | OK 10Y1V2Y3 V43132333435 | ROHTPOIbHAs BOTpOChI
BIE MATEPMATIEI | YOLL YOL4YOLI1L, v02.1, o2.4, | ~ Pa0OTa 2 Hpakriieckue
V 02.7, Y03.1, V04.2 Y05.3 Y09.1 BOMPOCHI

¥10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2
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IIpome
JKyTOU
Hasi
aTTecT
anus

HuddepenurpoBanHb
1 3a4éT

MK 1.1-1.3 TIK 2.1-2.3

TK 5.1- 53

OK 01-OK 05,

OK 09,

OK 10Y1 V2 Y3 V4317323334 35
V01.1, Y 01.4,Y 01.11, V02.1, V02.4,
Y 02.7, ¥03.1, Y04.2 Y05.3 Y09.1
v10.7 301.3, 301.7, 301.8, 302.1,
302.3, 303.1, 303.2 309.1 309.2

Tect

1 Teopetnueckue
BOIPOCBL.

2. IIpakTuyeckoe

3aaHne
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