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CTAPOOCKOJIbCKHUHU TEXHOJIOI'MYECKUU NHCTUTYT UM. A.A. YT APOBA
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«HarmoHalbHBIN UCCIEA0BATENIbCKUM TexHOMornyeckuit yausepcuter «MUCUC

CTH HUTY «MUCHC»
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PabGouyas nporpaMmma JUCUMILIHHBI

3akperuieHa 3a kahenpoi
HanpasneHnne moaroToBKu

[podmis

Kpanudukarus
®dopma o0yueHus

OO01mas TpyaoeMKOCTh

Yacos 110 y4eOHOMY IUIaHY

ayJIUTOPHBIE 3aHATHS
caMocTosTeIbHas paboTa

4aCoOB Ha KOHTPOJIb

MatepuaJibl 3J1IeKTPOHHOM TEXHUKH

Kadeapa aproMaTH3MpOBaHHBIX M HHGOPMALMOHHBIX CHCTEM YIIPABJICHUS
09.03.02 NudopManmoHHbIE CUCTEMBI I TEXHOJIOTHA

I/IH(bOpMaHI/IOHHLIe CUCTEMBI U TCXHOJIOTHH

Bakaaasp
Ounast
3 3ET
108 @DOpMBI KOHTPOJIS B CEMECTPax:
B TOM YHCJIE: 3auer 2
51
57

PacnpenejieHHe 4acoB AMCHUILIMHBI 110 ceMecTpaM

Cemectp 2 HUroro
Bup 3ansaruii VII PIT VIT | PIT
Jlexuuu 34 34 34| 34

JlaGopaTopHble
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KonTaktHas pabora

51 51 51| 51

Cawm. pabora

57 57 57 | 57

Hroro:

108 | 108 |108] 108

T'ox madopa 2020r.
B penakuuu 2023 r.



IIporpammy cocraBuna:

noueHT Ka. AVICY, xaHAnaT nenarornieckux Hayk,
JIOLICHT

Msakoruna Maiis BsgecnaBoBHa

Jonsxcnocms, yu.cm., yu.36 ®PHO  nonnocmoio noonuce

Paboyas mporpaMMa JUCIIHTTITHHBI
Marepualibl SJICKTPOHHON TEXHUKH

HaumeHnosaHnue

Paspabotana B cootBeTcTBUU ¢ OC BO HUTY «MUCHUCH:

CaMOCTOSTENFHO yCTaHABINBAEMBI 00pa30BaTeNbHBIN CTaHAAPT BBICIIET0 0Opa3oBaHus — OakanaBpuat denepanbpHoe
rOCY/IapCTBEHHOE  aBTOHOMHOE 00pa3oBaTelbHOE  y4YpEeXIEHHE BhICLIero oOpasoBaHusi  «HaruoHanbHbINA
uccienoBaTebckuil  TexHosornueckuid  yHusepcutreT «MUCUC» mno Hampasienuro nozaroroku 09.03.02
HNHbopmanmoHHble CUCTEMBI M TeXHOJOoruH (mpukas oT 05.03.2020 r. Ne 95 0.8.)

CocraBnena Ha ocHOBaHHH y4ueOHoro TuiaHa 2020 roma Habopa.

09.03.02 UHpOopMaIHOHHBIE CHCTEMBI i TEXHOJIOTHH,
Ipodwis: MubopManMOHHBIE CHUCTEMbI M TEXHOJOTHH, YTBEpXKACHHOro YdenbiM coBetom CTU HUTY
«MUCHC» 22.06.2020 r., npotokost Ne 23.

Pabouas mporpamma ofo0peHa Ha 3aceaHuu Kadeapsl ABTOMaTH3UPOBAHHBIX U HHPOPMAIMOHHBIX CHCTEM
YIIpaBICHUS

[IpoTokon ot «24» mas 2023 r. Ne 3

HW.o. 3aB. kapenpoit AUCY JL.A. TTonemeHko
abbpesuamypa naumMeHo8anus Kageopul noonucs H.0. @amunusn
«24» mas 2023 1.
PykoBoaurens OITOIT BO
U.o. 3aB. kad). AUCY, kaHIMIAT TEXHUYECKUX HAYK,
JOLICHT JILA. TlosiemeHko
noonuce H.0. Qamunus

«24» mas 2023 1.



1. HEJIN OCBOEHUSA

lenp aucrmrmmmeel — GOPMHUPOBAaHWE 3HAHMH B 00NMAcTH (U3MIECKUX OCHOB MAaTEpHUAJIOBEACHHS, COBPEMEHHBIX
METO/IOB HOTYyYCHUS KOHCTPYKIIMOHHBIX MaTe€pHaoB, CIOCOOOB TNATHOCTUKH M YITyUIICHHUS UX CBOHCTB.

3agaun AUCIUIUINHBL:

1. HayunTs 00y9arommxcss METOaM KOHTPOJISA ¥ MPUMEHEHHIO KaueCcTBa MaTEPHAOB,;

2. Hay4nuts 0Oyqaroniuxcs onpeeIeHHI0 BHYTPEHHETO CTPOCHHUSI KOHCTPYKIMOHHBIX MaTEPHATIOB U ONPEACICHHIO
CBSI3U CTPOCHHA C MEXaHUIECKUMH, (PU3NIECKIMH CBOMCTBAMH M XMMHUYECKHM COCTaBOM, & TAKXKeE C
TEXHOJIOTHYECKIMH M 3KCILUTyaTallMOHHBIMH BO3JECHCTBHAMY,

3. Hay4urs oOyuaroniuxcst NpUKIaJAHBIM METOAAM HCCIIEIOBaHHS B 00J1aCTH AUATHOCTHKH;

4. Hayuuth 00yyaromuxcst 9KCIepUMEeHTaIbHBIM METOJIMKaM M TEXHHKaM MaTepHaIOBeIUeCKUX HCCIICTOBAHUM

2. MECTO JUCIIMIIJIMHBI (MOAYJISA, IPAKTUKHU, HUP)
B CTPYKTYPE OIIOII BO

Huka (paznen) OIT: | F1.B

2.1 TpeGoBanus K npeaBapUTeIbHOM IMOATOTOBKE 00y4alOIUXCH —
NpeAlIecTBYIOIIHE TUCUHMILTHHBI

2.1.1 | ®usuxa

2.1.2 | Maremaruka

2.2 JIMCHMNIMHBI U PAKTUKH, /I KOTOPBIX OCBOEHHE JAHHOM JUCUUILIMHLI HEOOX0UMO KaK
npeamecTByoIee:

2.2.1 | DIeKTpOTEeXHUKA

2.2.2 | DieKTpoHHKA

3. AHAUKATOPHI ®OPMUPOBAHW A KOMITETEHIIAT,
COBMEMEHHBIE C PE3YJBTATAMMH OBYYEHHUSA IO JUCIIUTIJIMHE

YK-9: Cioco6HOCTh K cCAaMOOPTaHU3AINH U CAM000Pa30BAHNIO, HEPEPHIBHOMY CAaMOCOBEPIIEHCTBOBAHUIO,
MOBBIIIEHHIO KBAIM(PUKAIIMH M MACTePCTBA B TeUeHHe Beell JKU3HH;

- K YIPaBJICHHIO CBOUM BpeMeHeM, BhICTPAUBAHUIO H PeaIN3allii TPAeKTOPHUH CaMOPAa3BUTHS HA OCHOBE
TPUHIIUIIOB 00pa30BaHMs B TeUeHHeE Beell JKU3HM

3HaTh: VYK-9-31: 3HaTh MeTOAbl MOJEIUPOBaHMS, UCIOJIb3YEMbIE MPHU NPOCKTUPOBAHHM MPOLECCOB,
COOTBETCTBYIOITNX MPO(UII0 00pa30BaTEIbHON MPOTPaMMBbI, BKJIFOYAsI TEPEOBbIE METOABI M TEXHOJIOTHHU

YMerh: YK-9-V1: YmMmerb HCHOJIBb30BaTh B NMPO(PECCHOHAIBHOW AEATEIBHOCTH METOJIUKH INPOSKTHPOBAHUS U
pa3paboTku 6a3 NaHHBIX BKIIOYAs IEPEOBbIE METOJIbI U TEXHOJOTUU

IIK-1: Cnocoden yyacTBOBaThH B padoTax no:

- I0BO/IKE ¥ OCBOEHHI0 HHPOPMAIMOHHBIX TEXHOJIOTHI B X0/€ BHeIPEHUS M IKCITyaTanuu HHGOP MAaMOHHBIX
TEeXHOJIOTHii;

- NoJ/iePKAHUI0 PadoTOCIOCOOHOCTH HHPOPMALMOHHBIX CHCTEM M TE€XHOJIOTUI B 3aJaHHBIX (PYHKIMOHAJIbHBIX
XapaKTEePHCTHKAX M B COOTBETCTBUHU ¢ KPUTEPUSIMHU KAa4ecTBa;

- YIpaBJIeHUI0 IPOrPAMMHO-aNNAPATHBIMU CPeACTBAMM MH(POPMALMOHHBIX CJ1Y:K0 HHPOKOMMYHUKAIIMOHHOM
CHCTEMbI OPraHU3alUM; - 00ecneyeHHI0 0e30MACHOCTH U 1eJI0CTHOCTH JAHHBIX MH(POPMAIMOHHBIX CHCTEM U
TEeXHOJIOTHIi, a TAKKe YCIOBUIl JKU3HEHHOT0 UKJIa HHPOPMAIIMOHHBIX CHCTEM;

- aJanTAlUM NPUJI0KeHUI K M3MEHSAIOLIUMCS YCJI0BUAM (PYHKIIMOHMPOBAHUS;

- AIMHHHCTPHPOBAHUIO CeTEBOI MoACHCTeMbl MH(POKOMMYHUKALMOHHON CHCTeMbl OPraHU3alNu.
Hcnosb30BaTh TEXHOJIOTHH Pa3padoTKH 00beKTOB NPo(deccHOHAIBHOI /1esITeJIbHOCTH B Pa3JIMYHBIX 00J1aCTAX.

3HaTh: [IK-1-31: 3HaTh agMHHHCTPATHBHYIO CTPYKTYPY HWH(MOKOMMYHHUKAITMOHHOW CHCTEMBI OpTaHU3aIH,
KPUTEpHUH KauecTBa HH(YOPMAIIMOHHBIX CHCTEM

[IK-1-32: 3nHath KiIaccH(UKANWIO METOJOB MOJEIMPOBAHMS, MOJEIHM IPEACTAaBICHUS MPOEKTHBIX
penieHui obecreynBalONIMX OE30MaCHOCTh W IIENOCTHOCTh JaHHBIX HWH(MOPMAIMOHHBIX CHCTEM H
TEXHOJIOTHH

YMmersb: [IK-1-Y'1: YMeTb npoBoanTh pacueT oOecrieueH s yCI0BHI 6€30MacHOCTH JaHHBIX HH(POPMAIIMOHHBIX
CUCTEM U TEXHOJIOTHI

[IK-1-Y2: YMeTp NpUMEHSTh Pa3In4HbIe IIPOrpaMMHBIE CPEICTBA ISl MOJIEITMPOBAHMS TIPOLIECCOB
BBINIOJTHSEMBIX Ha JIAOOpaTOPHBIX CTEHIaX

Baamers: | [1IK-1-Bl: Bragets HaBbIKaMH PELICHUS MPAKTUYCCKUX 33729 B 00JIaCTH MHPOPMAITUOHHBIX CUCTEM U
TEXHOJIOTUH

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanue KoanuecrBo Jlureparypa n
Cemectp KomnereHuuu
3aHATHA pa3fesioB M TeM /BUJL 4acoB 3J1eKTPOHHbIE

IIpumeyanue




3aHATHA/

pecypcbl

Pazpen 1
Beenenne.
CoBpeMeHHBIE
MeTOAbI MOJTyYeHHs H
00paboTKu
MaTEepHAJIOB

11

Bgenenue B kypc.
O6mas
XapaKTepUCTHKA
JTUCUUIUTUHBL Ponb
COBPEMEHHBIX
MaTepHuasoB U
TEXHOJIOTHH B
Pa3BUTHU HOBBIX
BUJIOB TIPOU3BOJICTB, B
IIOBBIIIICHUU Ka4yeCTBa
IIPOMBIIIICHHON
npoaykiuu /JIex/

VK-9-31
[K-1-31
[1K-1-32

J1.1
JT12
J13

1.2

BBenenue B kypc.
Ob6mas
XapaKTepUCTHKA
JUCIHUIIINHEL PoJb
COBPEMEHHBIX
MaTepuagoB U
TEXHOJIOTHH B
Pa3BUTHUU HOBBIX
BUJIOB MPOU3BOJICTB, B
TOBBILICHUH KauecTBa
IIPOMBIIIICHHON
npoaykiuu /Cp/

YK-9-V1
IK-1-V1
I1K-1-Y2
I1IK-1-B1

J1.1
J1.2
JT13

Paznea 2
O6mue cBOMCTBA N
nmapaMeTpbl
MATEpHAJIOB

2.1

OrnpeneneHue MOHITHIA:

CBOWCTBO, TTapaMeTp,
XapaKTePUCTHKA.
TexHooruueckue
CBOMCTBA,
(hyHKIIMOHATBHEIE
mapamMeTpsl U
9KOHOMMYECKHUE
XapaKTePUCTHKH U
rmokazatenu /JIex/

YK-9-31
[K-1-31
[K-1-32

JT1.1
J1.2
J13

2.2

Onpenenenue
IIOHSATHIA: CBOMCTBO,
napamerp,
XapaKTePUCTHKA.
TexHosornueckue
CBOWCTBA,
(hyHKIIMOHATTLHEBIC
napameTpsl U
9KOHOMHUYECKHE
XapaKTEPUCTHKH U
nokazareiu /Cp/

YK-9-V1
IK-1-V1
[K-1-Y2
I1K-1-Bl

J1.1
JT1.2
J13

2.3

Onpenenenue NOHITHS
"kauecTBo".
OIHOPOJHOCTD U

YK-9-31
[K-1-31
[1K-1-32

J1.1
J11.2
JT13




CTaOMIIBHOCTD
napamMeTpoB
xapakrepucTuk /Jlex/
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OrnpeneneHue MOHITUS
"kadecTBO".
OIHOPOIHOCTD U
CTabMIILHOCTh
napaMeTpoB U
xapakrepuctuk /Cp/

YK-9-V1
IK-1-V1
IK-1-Y2
I1K-1-B1

J1.1
JT12
J13

Paznen 3
IIpu3Haku U cnocodbl
KJIacCHPUKALUHA
MATepUAJIOB

3.1

IIpuHnMIBL
KIIacCU(UKAIIH
MaTepuaIoB o
Pa3IMYHBIM IPU3HAKAM:
XHUMHYECKOMY COCTaBY H
THITY CBSI3U
(KOBaJICHTHBIE,
METaITHIECKHUE,
MOHHBIE), CTENICHN
YTIOPSIIOYEHHOCTH
CTPYKTYpHI (aMOpdHas,
MOJMKPHUCTAIUTNYECKAs,
MOHOKPHCTAJUTIYECKas),
CBOMCTBaM

(IO TIPOBOAHUKH,
JIVDIIEKTPUKH.
METaJIIBI), 00JIACTAM
NPUMEHEHUS 1 METOJaM
00pabotku /Jlex/

VK-9-31
[K-1-31
[1K-1-32

J1.1
JT1.2
J13
J2.1
9.1

3.2

TIpuHIMIBL
KIIacCU(pUKAIIH
MaTepHajoB MO
Pa3IMIHBIM MIPH3HAKAM:
XUMHYECKOMY COCTaBY U
THUITY CBSI3U
(KOBaJICHTHBIE,
METaJUTHIeCKue,
WOHHBIE), CTCTICHU
YIOPSIOYCHHOCTH
CTPYKTYpHI (aMOpdHas,
MOJMKPUCTAIUINICCKAs,
MOHOKPHCTAJUTMIECKas),
CBOMCTBamM
(TIOJTyIPOBOIHUKH,
JIBIICKTPUKH.
METaJUIbI), 00J1acTIM
MPUMEHECHHUS 1 METOJaM
o0pabotku /Cp/

YK-9-V1
IK-1-V1
IK-1-Y2
I1K-1-B1

JT1.1
J1.2
J13
J2.1
9.1

Pa3znen 4
3akoHOMepHOCTH
(popmupoBanns

CTPYKTYPBI
MaTepuaJoB

4.1

OCHOBHEIE poueccChl B
TE€TCPOTCHHBIX
XUMHUKOTCXHOJIOTHYCCK

YK-9-31
[K-1-31
[1K-1-32

J1.1
J11.2
JT13




HX CHCTEMaX.
XuUMHYeCcKas CBA3b U
CTpOEHHUE TBEPABIX
TeJ, CTPYKTYPHBIE
HECOBEPIICHCTBA U UX
BJIMSIHUE HA CBOMCTBA
Mmarepuainos /Jlex/

J12.1

4.2 OcHOBHBIE TIPOIIECCH B VK-9-V1 J1.1
reTepOreHHBIX IK-1-V1 1.2
XUMHKOTEXHOJIOTHYECK [K-1-y2 J1.3
UX CHUCTEMAX. I1K-1-B1 2.1
XuMuuecKkas CBsi3b U
CTPOCHHUE TBEPJIBIX
TeJ, CTPYKTYPHBIE
HECOBEPIIICHCTBA U UX
BJIMSIHHME HA CBOMCTBA
marepuaios /Cp/

Pasznen 5
KoHCTpyKIIHOHHBIE H
NMPOBOJHUKOBBIE
MeTaJUIbI M CILUIABBI,
" UX
XapaKTePHCTHKH

51 Konctpykunonnsie u J1.1
TIPOBOTHUKOBEIC VK-9-31 J1.2
METaJUIbl U CILIABEI, ¥ TIK-1-31 J1.3
UX XapaKTePUCTHKH. IK-1-32 J2.1
Texuomorust 2.1
TEPMUUECKON
00pabOTKH CTaNH.

OO6>KuUr, BUABI 00KHTa;
HOpMan3aIus,
3aKaJika, ee BHIbI 1
00J1aCTH IPUMEHEHHUS
/Jex/

5.2 Konctpykunonssie u YK-9-V1 JT1.1
MIPOBOTHUKOBEIC [IK-1-V1 J1.2
METaJIJIBI U CIUIABHI, H IK-1-Y2 J13
UX XapaKTEPUCTUKHU. [IK-1-B1 J2.1
TexHomorust 2.1
TEPMHUUECKON
00pabOTKH CTaNH.

OO0>ur, BUABI 00XKHTA;
HOpMan3aIus,
3aKaJika, ee BBl 1
00J1aCTH MPUMEHEHUS
/Cp/

5.3 XUMUKO-TEpMUYECKast YK-9-31 JT1.1
00paboTKa cTajm: IK-1-31 1.2
LIEMEHTAITH, TIK-1-32 J1.3
a30THPOBAHUE, J2.1
anupoBanue /JIex/

5.4 XUMUKO-TEpMUYECKast YK-9-V1 JT1.1
00paboTKa cTajm: IK-1-V1 1.2
LIEMEHTAILIVS, I[IK-1-Y2 J1.3
a30THPOBaHHUE, I1K-1-B1 J2.1
rmaauposanue /Cp/

Pasnen 6

JmnekTpudeckune




MaTepHuabl

6.1 Onpenencure VK-9-31 J1.1
JUAIIEKTPUKOB, UX [K-1-31 JT1.2
o01ue cBoiicTBa 1 IK-1-32 J13
napaMmerpsl. OyHKIMH J12.1
JURIEKTPUIECKUX 9.1
MarepuaioB B
U3EIIHAX
PaarodIeKTPOHUKU U
Ja3epHOH (PU3UKH
/J1ex/

6.2 OnpenencHre YK-9-V1 JT1.1
JTUAIIEKTPUKOB, UX IK-1-Y1 JT1.2
o01ue cBoiicTBa 1 IK-1-y2 J13
napameTpsl. OyHKIHK IIK-1-B1 2.1
JUDIEKTPUIECKUX JI3.1
MaTepHuasnoB B J32
U3EIHAX 9.1
PaarodJIeKTPOHUKU U
nazepHoit ¢pusuku /Cp/

6.3 Omnpenenenne VK-9-31 J1.1
TUDJICKTPUKOB, UX [1K-1-31 J1.2
oOrmime CBOHCTBA U I1K-1-32 J1.3
napameTpsl. OyHKIMU J2.1
JIUBJIEKTPUYECKUX JI3.1
MaTepuainoB B 32
U3 JIEITHSX 9.1
PaIMOAIEKTPOHUKH
naszepHo ¢usuku /JIp/

6.4 Onpenencuane VK-9-31 J1.1
TUDJICKTPUKOB, UX [K-1-31 1.2
o0mIre cBoiicTBa U IK-1-32 J13
napameTpsl. OCHOBHEIC 2.1
apaMeTphl 1 0.1
XapaKTePUCTUKH
JMDIIEKTPUIECKHX
MaTepHaliOB: YACIbHOES
COIPOTHBIICHHUE,

JMBIICKTPUYICSCKas
NPOHHIAEMOCTb,
TaHTeHC yria
JIMDIIEKTPUIECKHX
HOTepPb, NPOOHBHOE
HanpspkeHue /JIex/

6.5 OnpenencHare VK-9-V1 J1.1
JUAIEKTPUKOB, UX IK-1-V1 J11.2
o01ue cBoiicTBa 1 IK-1-V2 J1.3
napameTpsl. OCHOBHBIE I1K-1-B1 J2.1
apaMeTpsl v J3.1
XapaKTEePUCTHKU 132
JIVRIIEKTPUUECKUX 9.1
MaTepuaoB: yAeIbHOe
COIPOTHUBIICHHE,

JIVDJIEKTpUIEcKast
MPOHUIIAEMOCTb,
TaHI'€HC yTJia
JIVRIIEKTPUUECKUX

HOTEpb, IPOOMBHOE
Hanpspxenue /Cp/




6.6 Onpenencure VK-9-V1 J1.1
JUAIEKTPUKOB, UX IK-1-V1 JT1.2
o01ue cBoiicTBa 1 IK-1-Y2 JT1.3
napamerpsl. OCHOBHEIE IIK-1-B1 J21
napaMmeTpsl U J13.1
XapaKTEPUCTHKH JI3.2
JIMDIICKTPUIECKHX 9.1
MaTepHaiOB: YACIbHOES
CONPOTHUBIICHHUE,

JIMDIICKTPUYECKas
OPOHHIAEMOCTb,
TaHTeHC yIia
JIMDIICKTPUYECKHX
HOTEph, IPOOUBHOE
Hanpsbxenue /JIp/
Paszpen 7
IMoynpoBOAHNKOBBI
€ MaTepuaJibl

7.1 OnpenencHue VK-9-31 J1.1
MOJTYTIPOBOTHUKOB. I1K-1-31 J1.2
OCHOBHBIE TPYIIIBI [1K-1-32 JT13
MOJTYTIPOBOTHUKOBBIX JI2.1
MaTepHajoB: U UX 2.1
cTpykrypa /Jlex/

7.2 Omnpenenenne VK-9-V1 J1.1
TIOJTYTIPOBOJHUKOB. [IK-1-V1 JJ1.2
OCHOBHBIE TPYTITBI IK-1-Y2 JT13
HOJIYIIPOBOHUKOBBIX [K-1-B1 Jq2.1
MaTEpUaJIoB: U UX JI3.1
crpykrypa /Cp/ J32

2.1

7.3 Onpenenenne YK-9-V1 J1.1
MOJIYIIPOBOTHUKOB, IK-1-V1 JT1.2
OCHOBHBIE TPYIIIBI IK-1-V2 113
HOJTYTIPOBOJHUKOBBIX IIK-1-Bl 2.1
MaTepuasoB: U UX J13.1
crpykrypa /JIp/ -g 3 -12

74 OCHOBHbBIC CBOWCTBA U YK-9-31 J1.1
napameTpsl [K-1-31 JT1.2
MOJTYTIPOBOTHUKOBBIX [K-1-32 J13
MaTepuaios /JIex/ J2.1

3.1

75 OCHOBHbBIE CBOWCTBA U YK-9-V1 J1.1
napameTpsbl IK-1-V1 J11.2
MOJTYTTPOBOTHUKOBBIX IK-1-V2 1.3
marepuanos /Cp/ [IK-1-B1 aq2.1

J13.1
J13.2
3.1

7.6 OcHoBHbIE CBOMCTBA U YK-9-V1 JT1.1
napameTpsl IK-1-V1 J1.2
MOJIYIPOBOIHUKOBBIX [K-1-Y2 13
marepuanos /JIp/ I1K-1-B1 J2.1

J3.1
J13.2
3.1

Pa3nen 8
MarsuurTHble
MaTepuabl




8.1

Knaccudukarus
BEILIECTB 110
MarHUTHBIM
ceoucTBaMm. [Ipouecchl
[PY HAMAarHUYUBAHUU
(heppOMarHeTHKOB,
BIIMSIHUE TEMIICPaTyphI
/J1ex/

YK-9-31
[1K-1-31
[1K-1-32

J1.1
J11.2
J13

8.2

Knaccudukarus
BEILIECTB 110
MarHUTHBIM
ceoictBaMm. IIpoueccel
[PY HAMarHUYUBAHUU
(heppOMarHeTHKOB,
BIIMSIHUE TEMIICPATyPbI
/Cp/

YK-9-V1
IK-1-V1
IK-1-Y2
I1K-1-B1

J1.1
JT12
J13
JI3.1

8.3

Knaccuduxkarus
BEIIIECTB 110
MAarHuTHBIM
cBoiictBaMm. [Ipoueccel
Ipy HaMarHn4MBaHun
(heppOMarHeTHKOB,
BIIMSIHUE TEMIIEPATYPEI

/Jp/

YK-9-V1
IK-1-V1
I1K-1-Y2
I1IK-1-B1

J1.1
J1.2
JT13
J13.1

8.4

MarauTomsrkue u
MarHUTOTBEPAbIE
Mmarepuansl. OCHOBHbIC
CBOMCTBA,
XapaKTEePUCTUKHU U
apameTpsl,
OTIpeZIeTIsIEMBIC B
CTaTHYECKUX U
JMHAMHYECKUX
pexxnmax /JIex/

VK-9-31
[1K-1-31
[IK-1-32

J1.1
J1.2
JT13

8.5

MarnuTtomsrkue u
MarHMTOTBEpAbIE
Mmarepuainsl. OCHOBHbIE
CBOMCTBA,
XapaKTEePUCTUKHU 1
napameTpsl,
OTpezieTIsieMbIe B
CTaTHYECKUX U
JMHAMHYECKUX
pexumax /Cp/

YK-9-V1
IK-1-V1
IK-1-Y2
I1K-1-B1

JT1.1
J1.2
J13
J13.1

8.6

MarHuToMsrkue u
MarHUTOTBEP.bIC
Mmartepuansl. OCHOBHbIC
CBOWCTBA,
XapaKTePUCTUKH U
napameTpsl,
omnperensieMbie B
CTATUYECKUX U
JMHAMHYECKUX
pexxumax /Jp/

YK-9-V1
IK-1-V1
[K-1-Y2
I1K-1-Bl

JT1.1
JT1.2
J13
J3.1

Pa3znen 9
3akaouyenue

9.1

CoBpemeHHOE
COCTOSIHUC H
MEPCICKTHBEI

YK-9-31
[K-1-31
[1K-1-32

J1.1
J11.2
JT13




Pa3BUTHUSI MATEPUAIIOB
u TexHoioruii /Jlex/

9.2 CoBpeMeHHOE 2 3 YK-9-V1 JT1.1
COCTOSIHUE U IK-1-V1 J1.2
MEPCTICKTHBEI IK-1-Y2 JT11.3
Pa3sBUTHS MaTEPUAIOB [IK-1-B1 32
u texnouoruii /Cp/

Yackl Ha KOHTPOJIb 2 YK-9-V1 J1.1
/KonTpoms/ IK-1-V1 J1.2
IK-1-Y2 J13

IK-1-31 J2.1

IK-1-32 3.1

IK-1-B1 J13.2

2.1

5. ®OHJ OHNEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl /st caMOCTOSITEIbHOI MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLIeHKOii)

5.1.1. Dk3aMeH He NpeayCMOTPEeH

5.2. [lepeyeHb padoT, BHINOJHAEMBbIX M0 JUCIUIJIMHE

B nporecce n3ydeHust AUCHUILIMHBL «MaTepHabl SIeKTPOHHON TEXHUKI» 00yJatoIHHCs JOJDKEH BBIIOIHUTD U 3aIIUTHTb:
1. Jlomarraue 3agaHusl.

1.1. Jomamunee 3amanue 1 (31) (VK-9-V1, TIK-1-V1, TIK-1-Y2, TIK-1-B1)

3ananue: PaccunTars ¥ NOCTPOUTH 3aBUCUMOCTD B IU3NIEKTPUKE KOHICHCATOPA YIEIbHON MOIHOCTH IOTEPh OT YacTOTHI B
nuanazone oT 103 - 106 'y mpyu HanpsHKEHHOCTH 3JIEKTPUYECKOT0 MOJIsk MeX Iy oOKiIankaMu KoHaeHcaropa E (1o BapuanTam)
[J13.2].

1.2. Homarunee 3aganue 2 (132) (YK-9-V1, IIK-1-V1, TIK-1-Y2, TIK-1-B1)

3aganue: PaccunuTarh 1 MOCTPOUTH 3aBUCHMOCTH ITOBHKHOCTH HOCUTENEH 3apsAaa OT TEMIIEPaTypsl B KPEMHUH C KOHLICHTpanuen
npuMecH nj (o Bapuanrtam) [JI 3.2].

1.3. Tomarmiuee 3aganue 3 (J133) (VK-9-V1, [IK-1-V1, [1IK-1-Y2, [TK-1-B1)

3ananue: [lath MOAPOOHBII NNCHMEHHBIN OTBET Ha BOIIPOC, BRIOPAaHHKIH cornacHo Bapuanty [JI 3.2].

2. JlabopaTopHbIe pabOThI

2.1. JTabopatopuas padora 1 (YK-9-V1, [1K-1-V1, TIK-1-B1)

Tema: HccnenoBaHre OTHOCUTENBHON JUAIEKTPUIECKOI MPOHUIAEMOCTH | yIiIa TUDJIEKTPUUECKUX MTOTEPh TBEP/IBIX TNICHOYHBIX
nusnextpukos [JI3.1].

2.2. JTabopartopras pabora 2 (YK-9-V1, [1K-1-V1, [IK-1-B1)

Tema: VccnenoBanue TeMnepaTypHoi 3aBUCHMOCTH y/IENbHON TPOBOANMOCTH TBEPBIX TEN M ONPEACIICHHE YHEPTUH aKTHBALIHN
nonynpooxauka [JI 3.1].

2.3. Jlabopatopuas pabora 3 (YK-9-V1, [1K-1-V1, TIK-1-B1)

Tema: TyHHenbHBIH 3G deKT B BEIpOXKIeHHOM p-n niepexone [JI 3.1].

2.4. JlTabopartopuas paborta 4 (YK-9-V1, [1K-1-V1, TIK-1-B1)

Tema: OnpeneneHue xapakTepuCTUK MarHUTHBIX MaTepuaios [JI 3.1].

KomiuiekT BOonpocoB Jisl 321U THI 1a00paTOPHBIX padoT
(TeKy1LIUil KOHTPOJIb yCIIeBAeMOCTH)
JlaGopaTopHas padora 1
(YK-9-V1, [IK-1-Y1, I1K-1-B1)

. UTo Takoe JUIOIb U eT0 AUMOIBHBI MOMEHT?
. UTo Takoe moispu3anus TUdJICKTPUKOB?
. KaKI/Ie BHUJIbI MOJISIPHU3ALMHA BO3MOXHBI B pC€aJIbHBIX ananem‘pnkax?
. Kakue Buzpl nonsipusauu npoxoasaT 0e3 3aTpar 3HEepry BHELIHET 0 3IeKTPUYeCKOro nois?
. Kakue Buzpl nonsipu3ayy NpoUCXOoIsT € 3aTPaTON 3HEPIHH BHELIHETO 3IeKTPUYeCKOro nomis?
. UTo Takoe TaHTEHC yriia JUIIEKTPUIECKUX NoTepb? Kakue 3HaYCHHUs MOXKET IPHHUMATD tgd JUTs peaibHbIX TUIIEKTPKOB?
. Kakue Bupl moTephb 3HEPTHH BOSMOKHBI B THAJIEKTPUKE?
. Kak ¢ ¢puzndeckoid To9ukd 3peHNst OOBSCHAETCS TOTEPS AIEKTPUIECCKON SHEPTHU B TUAIEKTPHKE?
9. Yto TaKoe 3IIeKTpUIecKas MPOYHOCTh AMAIeKTpuKa? OT 4ero oHa 3aBUCHT?
10. Kakue BuapI Mpo0O0st XapaKTEPHBI B IUDIICKTPUUECKIX MaTepraiax? YTo HeoOX0aMMO PEATIPUHSTE sl CHIDKCHUS
BO3MOXXHOCTH TPO0O0s IUIJIEKTpHKa?

0NN AW~

JlaGopaTtopHast padoTa 2
(YK-9-V1, [IK-1-V1, [1K-1-B1)
1. Kakoe pazinuue MeXIy MeTaIUIAMU, UAIICKTPUKAMU M TIOIYPOBOJHUKAMH C TOYKH 3peHwst 30HHOM Teopun? N306pasute
30HHBIC IUATPAMMBI C YKA3aHUEM 3aIpEeIleHHON 30HbI, 30HBI IPOBOMMOCTH U BAJIEHTHOMN 30HBIL.
2. Kak 30HHast TeOpus 0OBICHSIET TEMIIEPATYPHYIO 3aBHCHMOCTD TPOBOUMOCTH METAJUIOB U MOIYIIPOBOJHAKOB?
3. BO3MOKHO JIH OTIpe/IeINTh INPUHY 3aIPEIIeHHON 30HbI, OMMPAsCh TOJHKO Ha [BA U3MEPEHHUS TeMIICPATYPHON XapaKTePUCTUKHU?




4. Yto TaKoe MOJBIKHOCTD ¥ KOHIIEHTPALUs CBOOOIHBIX HOCUTEIICH 3apsi/ia, KaKk OHU 3aBUCAT OT TEMIIEpaTyphl B METaIaX U
MOJYIPOBOAHUKAX ?

5. HazoBute Tunbl HOJIyIPOBOJHUKOB U MaTepPHAIIbl, KOTOPBIE IPUMEHSIOTCS JUIS UX H3TOTOBIICHUS.

6. O6BsICHUTE BBICOKYIO UyBCTBUTEIBHOCTD MOIYIPOBOIHUKOB K BHEIIHUM BO3IEHCTBHAM, B TOM YHCIIE K N3MEHEHUIO
TeMIIEpaTypBhI.

7. O6BsICHUTE METOJ] U3MEPEHHS SHEPTUH aKTHUBAIMU TTOTYTPOBOIHUKOB.

8. Kakoif MexaHU3M IIPOBOJUMOCTH B METAJIIAX U IOJIYNPOBOJHUKAX. UTO sABIIsSETCA HOCUTEISIMU 3apsi/ia B MeTallIax U
MOJIYIPOBOAHUKAX ?

9. UeM OTIHMYAIOTCS IPUMECHBIE H COOCTBEHHBIE MTOTYTIPOBOIHHUKHN ?

10. C xakoif IeJbIo0 B ITOJYHNPOBOJHUKAX BHOCHTCS puMech? ['1ie pacionokeHbl NpiuMecHbIe ypoBHH? V300pa3suTh 30HHYIO
JuarpaMMy ¢ pacroIoKEHUEM IIPUMECHBIX YPOBHEH aKLENTOPHOIO U JOHOPHOTO IOIyIIPOBOJHUKA.

11. [loyemy nOTYHIPOBOAHUKH HAILIH IUPOKOE MPUMEHEHHE B JJICKTPOHHON TEXHUKE?

JlaGoparopHasi padora 3
(YK-9-V1, IIK-1-V1, TIK-1-B1)
1. Kakum rpaHUYHBIM YCJIOBHSM JIOJDKHA YIOBICTBOPSTH BOJHOBAS (DYHKIIHS?
2. laiiTe ompenencHre BEIPOKICHHOTO MOTYIIPOBOIHHUKA.
3. O0OBsicHUTE TIpoliece (OPMHUPOBAHUS BONBTAMIICPHON XapaKTEPUCTUKU TYHHEIFHOTO TUOA.
4. B 4eM COCTOUT OTIIMYUE BOJIHTAMIICPHON XapaKTEPUCTUKU TYHHEIBHOTO JIUOJIA OT OOBIYHOTO?

JlaGopaTropHasi padora 4

(YK-9-V1, IIK-1-V1, TIK-1-B1)
1. Kakue BemecTBa Ha3bIBalOT IMAMAarHETUKAMH, TapaMarHeTHKAaMH, aHTU(QEPPOMarHeTHKaMu, (eppoMarHeTHKaMH,
¢deppumarnerikamMu? OOBSICHUTE IPUHAIIEKHOCTD K TOW HJIM HHOMU IPYIIIE C TOYKHU 3PEHHS CTPOCHHS dJIEKTPOHHBIX 000JI09eK
2. OOBSACHUTD, B UEM 3aKIIIOUAETCS CYIHOCTH siBIeHUs heppomarnerusma? [louemy eppomMarHeTnk xapakTepu3yercs JOMeHaMu?
3. B uém 3axitoyaercs siBJeHUE TUCTepe3nca?
4. Kakue xapakTepHble yJaCTKH MO)KHO BBLIEIIMTH HAa OCHOBHOW KpUBOil HaMarHn4unBaHus? OXapakTepr30BaTh MPOLECCHI,
MIPOTEKAIOIINE TIPH 3TOM.
5. Kak onpenenuTh MAarHUTHYIO MPOHUIIAEMOCTh [l MaTepHalia 0 OCHOBHOM KpUBOW HaMarHUYHUBaHHUs?
6. laTpb onpeneneHne Ha4albHOM, MaKCUMaJIbHOM U AU hepeHIManbHON MArHUTHBIM ITPOHUIIAEMOCTSIM.
7. Yto HazeBaetrcsa BZ u HC? Kak Busrot pasnuusie hakTopsl Ha BeamunHy HC.
8. OxapakTepHr30BaTh BUIbI MATHUTHBIX TIOTEPh B (heppoMarHeTHKaxX U X 3aBUCHMOCTh OT HAMPSHKEHHOCTH MarHUTHOTO TOJIS U
qacToThl. Kak onpenenuTs noTepu Ha THCTEPE3NC IS JTI000r0 MarHUTHOTO MaTepyaa, UMesl CTaTHYECKYIO METIII0 THcTepe3nca?
9. Kakue MaTepuaibl Ha3bIBAIOTCS MATHUTOMSATKHMU, U B KAKHX U3JICITHSX JCKTPOHHON TEXHUKH UX UCTIOJB3YIOT.
10. IIpuBecTH MpUMEPbl MATHUTOMSATKHX MaTCPHAIOB M MEPEUYUCITUTh TPECOOBAHUS, TPEABABISACMBIC K HUM.

5.1.2. KoMmieKT BOMPOCOB ¥ 3aaHUM ISl 3alIMThI AOMAIIHUX 3a1aHU
(TeKy1LIUil KOHTPOJIb yCIIeBAeMOCTH)
JomamHee 3ananue 1
(YK-9-V1, [IK-1-V1, TIK-1-¥2, [1K-1-B1)

1. Yka3aTh MeXaHU3M yJeJbHBIX ANDICKTPUUECKUX ITOTEPh U BEJIMYHH, UX XapaKTepPHU3yOLINX.
2. Urto Ha3bIBaeTcs siBleHneM noisipusanun? [loyemy 3TOT nporecc siBisieTcst 00paTuMbIM?
3. IlpuBecTr IpuMepHI SBIEHUI MTHOBEHHBIX M 3aMe/UICHHBIX OIS pU3alHii.
4. OxapakTepr30BaTh MOHATHS IOl JUAIEKTPUIECKUX IIOTEPh U TAHTEHC yIJIa TUJICKTPHYECKUX MOTEPh (tg0), KOTOPBIH SBISIETCS
Ba)KHBIM ITApaMETPOM, XapaKTEePU3yIOMNM KauecTBO AUIIEKTPHKA PpH paboTe MpH NepeMeHHOM HaIlpsKEHHN.
5. Uemy paBHO YHCIEHHOE 3HAUEHHME tgd [T peasbHBIX AUDICKTPUKOB.
6. HauepTuts TeopeTuueckuii rpaduk 3aBUCUMOCTH Py, 0T f, ¢ yKka3aHHeM XapakTepHBIX 001acTeil moTeph B AUDIICKTPHKE.
7. Onmcats BUABI TIOTEPh B AUIIEKTPHKE.
8. Onpenenuth, 4eMy paBHa MOLIHOCTb, BBIISISFOLINXCS B KOHICHCATOPE AUDIEKTPUUECKUX MTOTEPh.
9. BriBecTr opMyity i pacyera yIaelIbHBIX TUIIEKTPHYECKUX MOTeph. YKa3aTh pa3MEPHOCTb.
10. [lats onpenieneHre BceM (GU3MUSCKUM BETHUYHUHAM, BXOISAIINM B TaHHYIO hopMmyiy s Py,
11. PaccmaTpuBas quamna3oH 4acToT, YKa3aHHBIX B YCIIOBUH, pac-CYMTATh YACIbHYIO MOIIHOCTb IIOTEPh OT YaCTOTHI.
12. Io pe3ynapraTaM BEIYUCICHUH IOCTPOUTH TPaUIECKyI0 3aBUCHMOCTD YACIBFHON MOITHOCTH MOTePh Py, T wacToTs! f B
JIMana3oHe, TaHHOM B YCIIOBHU 3aJaHHS.
13. IIpoBecTH CpaBHUTENBHBIN aHAIM3 TEOPETHUECKOTO M PAaCIETHOTO TPpadHKa, ONMPEASIUTH MEXaHU3M ITOTEPb.

JlomariHee 3agaHue 2

(YK-9-V1, [IK-1-V1, [1K-1-Y2, TIK-1-B1)
1. Yka3aTh MEXaHU3M DJICKTPOIIPOBOAHOCTH MOTYIIPOBOIHHKOB.
2. Onucathb ¥ OLICHUTDH PA3HUIY COOCTBEHHOH U MIPUMECHOH 31€KTPONPOBOANMOCTH HOIYTIPOBOIHHKOB.
3. OleHNTH BIUSHAE ITOIBMKHOCTH HOCUTENECH 3aps/ia Ha SJIEKTPOIPOBOIUMOCTD TOIYIIPOBOTHHKA.
4. OOBSCHUTH OTIMYHE TIOJABHKHOCTH JBIPOK OT ITOJIBHKHOCTH DIICKTPOHOB.
5. Ommcate GakTophl, XapaKTEPU3YIOMINE MTOIBIKHOCTD MOTYIPOBOIHUKOB.
6. YKa3atp BIMSIHAE TEMIIEPATYPhl Ha MIOJBMKHOCTh HOCUTEIICH 3apsia.
7. I306pa3ute TeOpETUIECKHUil rpa ik 3aBUCMOCTH MTOIBH)KHOCTH HOCHUTENEH 3apsaaa oT Temreparypbl. OOBSICHUTD BUI
rpadudeckoii 3aBrucumMocTu npu p = aT%2 + pT-372,
8. OOBSICHUTB, YTO 03HAYAIOT KOIDOUIIMEHTHI IPH 3HAYCHHUSX TEMIIEPATyphl B OpMyIIe Ul pacueTa IMoIBHKHOCTH HOCUTEeit
3apsia.
9. OnpenenuTh OTINYHE 3HAYCHUH MTOIBIKHOCTH B COOCTBEHHBIX M IIPUMECHBIX ITOJIYIIPOBOTHHKAX B 3aBUCHMOCTH OT




TEMIIePaTyphIL.
10. O0OBSACHATH BIMSHUE HATUYMUS IIPHMECH Ha MOBIKHOCTh HOCUTENICH 3apsaa B MOTYIIPOBOJHHKAX.

11. Ilpu yuere nuanazona temnepatyp oT -20°C 10 +40°C BBIYHMCIUTD 3HAYCHHUE TIOJBM)KHOCTH OCHOBHBIX HOCHTENICH 3apsaaa
MIPUMECHOTO MOIYIIPOBOAHIKA COTIIACHO BAPPAHTY 3aJaHHS.

12. TTo cripaBOYHBIM JAaHHBIM OIPEACIUTh OTHOCHTEIBHYIO AUIICKTPUUSCKYIO IIPOHHUI[AEMOCTh TPUMECH.

13. TToctpouTh rpadHYECKyI0 3aBUCUMOCTh MTOIBHKHOCTH OCHOBHBIX HOCHUTEJICH 3apsia OT TeMIEePATYpPhl B IPUMECHBIX
MOJTYTIPOBOTHHUKAX.

14. CpaBHUTbH MOIYYICHHEBIC PE3YIBTATHI C TCOPETUICCKIMH BBIKITAIKAMH.

15. OGBACHUTD B NOITy4YEHHOH Ipadhuueckoil 3aBUCUMOCTH, B CPABHEHHH C TEOPETHIECKUM TPAUKOM.

16. ChopmupoBath BEIBO/I.

Jlomamnee 3aganue 3

(YK-9-V1, IIK-1-V1, TIK-1-Y2, TIK-1-B1)
JlaTh moapoOHBIN MTUCHBMEHHBINM OTBET Ha BOIPOC, BHIOPAHHBIM COTJIACHO BapHAHTY.
1. Kak n moueMy u3MeHseTCs OABIKHOCTh HOCHTENEH 3apsiia B KPEMHHU U TepMAaHHUU NIPU YBEITMYEHHN KOHLIEHTPAIIU
JICTUPYIOLIUX NIPUMECEn?
2. Kaknmu nipenMymiecTBaMu 00J1aJal0T SIIUTAKCHAIBHBIE METOIBI OCAKACHHS ITOIYIIPOBOIHUKOBBIX CIOEB?
3. Kakoii THIT XUMHUYECKOH CBSI3M XapaKTepeH ISl TOyMPOBOHUKOBEIX CcoeTMHenmi Tuma A™ 1 BY? Kakne 3akOHOMEPHOCTH B
HN3MEHEHUH 3JIeKTPO(QU3NIECKUX CBOUCTB 3THX MOIYNPOBOAHUKOB BaM U3BECTHBI?
4. TloueMy GOJBIMHCTBO MOMYIIPOBOIHUKOBBIX coeaunennit A" u BY! IposBAIOT MUMIIbL OMH THI 31EKTPONPOBOTHOCTH,
HE3aBUCHMO OT XapaKTepa JIETHPOBAHUA?
5. B yem paznuurie Mex1y HOHHOM M HOHHO-PETaKCAIIMOHHOM moJisipu3aisiMu? YTo XxapakTepusyeT BpeMsl peakcaluy U OT KaKuX
(haxTOpOB OHO 3aBHUCUT?
6. UTo MOHMMAIOT TIO/T JINHEHHBIMH ¥ HEJTMHEHHBIMH, TOJIIPHBIMU U HEIOJISIPHBIMHU THAJICKTPUKAMH?
7. KakoB MeXaHU3M 3JEKTPOIPOBOAHOCTH TBEPbIX AU3JIEKTpUKoB? Kak BIHsieT TeMIeparypa Ha UX yJeIbHYI0 IPOBOJUMOCTh?
8. UTo Ha3pIBAIOT TUANIEKTPHUYECKUMU roTepsiMu? Kakre MeXaHn3MbI JUAIIEKTPUIECKUX OTepb BaM n3BecTHHI?
9. Kakue nonuMepsl UCIOJIB3YIOTCS B KAUECTBE BEICOKOYACTOTHBIX AUNICKTPUKOB U ITOYeMy?
10. B ueM cX0JCTBO U pa3IH4ne MEXY CUTAIIIOM U cTekiIoM? KakoBa TeXHOIOTHs M3TOTOBICHUS CUTAIIIOB M VISl KaKUX IieIeil OHU
MIPUMEHSIOTCS?
11. Kak 0OBsACHUTD AUAIEKTPHUECKUN THCTEPE3NUC U HETMHEIHOCTh 3aBHCHMOCTH 3apsiia OT HAIPSDKEHUSI y CETHETO3IEKTPUKOB?
12. Ot xakux (HaKTOPOB 3aBHUCAT MTBE30IEKTPUIECKIE CBOWCTBA CETHETOINEKTPUIECKON kepamuku? B uem mpenmyiecTsa
MIbE30KEPAMUKH I1€PE] MOHOKPUCTAIIMYECKUMHE [IbE30UIeKTpUKaMu?
13. Kak KiaccupuIupyroTcs XHUIKHE KPUCTALIIBI 0 BUAY cuMMeTpun? Kakne n3 HuX HaXosIT Hanbosiee MNUpOKoe IPHMEHEHNE B
9JIEKTPOHHOM TEXHUKE U JJISl KaKuX Lesen?
14. Kaxwue rmpomueccsl IpoucXo/ T B heppoMarHeTHKe MpH ero HaMarHUIMBaHUY BHEITHUM HosieM? UTo Ha3bIBalOT OCHOBHOM KPUBOIt
HaMarHW9MBaHUS MarHUTHOTO MaTepuana?
15. KakoBBI MPUYMHEI TOSBICHUS MAarHUTHBIX TTOTEPh MIPU MUKIMYIECKOM ITepeMarHnIuBaHnH (heppomarneTnkos? Kakne criocoOsr
YMEHBIIEHNs] MAaTHUTHBIX TOTeph Bam n3BecTHBI?
16. B kakuX MarHUTHBIX MaTepraliaX ¥ MPU KaKUX YCIOBUAX MOXHO IOJyYHTh HWINHApHYecKne MarauTHbIe foMeHsl (L{M/])? Ha
4yeM OCHOBaHO npumMeHeHne [IM/] B BEIUNCIUTENBHON TeXHUKE?
17. Ilouemy ko3¢ PuUIHEHT MarHUTOMEXaHHYECKOH (3JIEKTPOMEXaHNYECKOMH) CBsI3M K y mepMeHatopa 0oJblIe 4eM y HUKeIs?
18. U3noxuth MeTox m3rotoBnenus deppuros c [II1T". Mapku n napamerpst ¢peppuros c ITIIT.
19. OcHOBHBIE CIIOCOOBI NOTy4YeHHsT aMOP(HBIX CILIABOB.
20. OcobennocTr moBeaeHus Geppuros B auanazone CBY.
21. Paccka3atp 0 BBIpallMBaHUXA MOHOKPHCTAIUIOB U HX JedekTax (KpUCTauisl pepporpaHaTsl, OpTo(eppuThl, GeppOIITHHENTH).
22. Tlouemy ynenbpHOE COMPOTUBIICHHE METAIUIOB PACTET C IMOBBIIICHHEM TEMITEPATYPHI?
23. INoueMy MeTaJUTHYECKUE CIIIaBBI THUTIA TBEPABIX PACTBOPOB 00Ta1aI0T O0JIee BEICOKHM Y IEBHBIM COIIPOTUBIICHHEM, HEXKEIN
YHCTBIE KOMIIOHEHTHI, 00pa3yromue cruiaB?
24. OOBsCHUTE TOBEJICHHE TPOBOHMKOB Ha BBICOKUX YaCTOTaX.
25. B Kakux ycnoBHsIX BO3MOXHO MOSIBICHHE TEPMO - 3.1.C. B 3aMKHYTOH Lenu? Ha3oBUTe OCHOBHBIE MEXaHU3MbI, OTBETCTBEHHBIE 32
BO3HMKHOBEHUS TEPMO - 3.11.C.
26. Kak MOXHO KiaccH(pUIMPOBaTh MPOBOHUKOBbIE MaTePUAIIbI?
27. Kakue cBOHCTBa Mei 00YCIIaBIMBAIOT €€ IMPOKOE IIPUMEHEHHE B JJIEKTPOHHOHN TexHHKke? UTo Takoe «BOJOpOIHAs O0TE3Hb»
menu?
28. Kakue MeTaimm4ecKkre CIUIaBbl BBICOKOTO CONMPOTHUBIICHNS HAIIIN IPUMEHEHUE B SIEKTPOHHON TeXHHUKE M JUTS KaKHX Iiereii?
29. OOBACHATE TEMITEPaTypHYIO 3aBHCHMOCTb KOHIIEHTPAIIMN HOCUTEJIEH 3apsiia B IIOIYIPOBOJHUKE.
30. Kakum 06pa3oM B HOITYyNPOBOIHUKE MOXKHO CO3/1aTh HEpaBHOBECHBIE HOCUTEIH 3apsiaa’?
31. YTo CIyKHT ChIpheM IPH MOJYIEHUH OTYIPOBOAHUKOBBIX KpeMHHUS U repManusi? Ha3oBUTe OCHOBHbIE TEXHOJIOTHUECKHE
Ornecpauuu Ipu NOY4YCHUU KPEMHU A l'[OJ'lyl'lpOBO)IHHKOBOi’I YUCTOTHI.

5.3 OueHo4YHbIe MAaTEPHAJBI, HCHOJIb3yeMbIe IJIs IK3aMeHa (ONHcaHue OHJIeTOB, TECTOB M T.I1.)

OK3aMeH He IPeyCMOTPEH

5.4. MeToanka OeHKH OCBOECHHS THCINIIIHHBI

Ne Bun Kpurepnii Ounenka
n/n OLIEHOYHOI'0
cpeacTBa




Beimosnenue u
3aInuTa
71a00paTOPHBIX
pabor

OOydarouuiicss  CaMOCTOSTCIBHO  BBIMOJHSICT
MOJHOE ¥ apryMCHTUPOBAHHOC  pCIICHUC
WHIUBUAYAIbHBIX  3aJaHUN, HE  JIOMYCTHB
omubok. Ilpm 3amure 3amaHWii  OTBEYaCT
pa3BEepHYTO W MCUEPIIBIBAIOIIE Ha BCE BOIPOCHL.

«OT1InYHOY

OOydatoniuiicss TPaKTHYECKH CaMOCTOSITEIBHO
BBINIOJIHSACT IOJIHOE peIICHHe 3aJaHui, HO He
MOXXET apryMEeHTHpOBaTb cBoe pemeHue. Ilpu
3allUTe 3aJaHMIl JOIyCKaeT He3HaYUTEIbHBIC
HETOYHOCTH.

«Xopoo»

OOygaromuiicss B IIETIOM MPaBWIBHO peIaeT
3aJjaHde, HO HE MOXET apryMEHTHUPOBaTbh CBOE
pemenue. Ilpu 3amuTe 3agaHui  AOIMyCKaeT
3HAYUTEJIbHbIE HETOUHOCTH.

OOyuaronuiics NpPaBWIBHO IOHUMAeT CIOCO0
peuieHus 3alaHui, HO JOIyCKAaeT OMIMOKH IpH
UX pelIeHUH. 3aJaHue BBINOJHEHO YacTUYHO.
[Tpn 3amuTe 3amaHuil JOMyCKAaeT 3HAYNTEIbHBIC
HETOYHOCTH.

((y,HOBJIeTBOpI/ITeIIBHO»

OOyJaroniuiicss He MOXKET PEIINTh 3aaHue.

((Hey,Z[OBJ'IeTBOpI/ITeHLHO »

Brimonaenne n
3aIIUTa
JIOMAIITHETO
3aJaHus

OOyJaronuiicss  CaMOCTOSTEITFHO — BBIMTOJIHSICT
MOJTHOE W apryMCHTHUPOBAaHHOE  peEIICHHUE
WHAWBUAYAIbHBIX  3aJaHAH, HE  JIOIYCTHB
omubok. Ilpm 3ammrTe 3amaHWii OTBEYaeT
pa3BEepHYTO M HCUCPITBIBAIONIEC Ha BCE BOIPOCHL.

«OTnmaHOY

OOyygaronuiicsi NPaKTHYECKH CaMOCTOSTEIBHO
BBINOJIHACT IIOJHOE pEIIeHHE 3aJaHuil, HO He
MOXET apryMeHTHpOBaTh CBoe pemieHue. llpu
3alIMTe 3aJlaHUi  JOMyCKaeT He3HAauYUTeIbHbIE
HETOYHOCTH.

«Xopowo»

OOyuaronuiics B IIEIOM MPAaBUIBHO peIIaeT
3aJjaHue, HO HE MOXET apryMeHTHUPOBATh CBOE
pemrenne. [lpu 3amure 3ajaHuil  JOMycKaeT
3HaYHTEIbHBIC HETOYHOCTH.

OOy4aromuiics NPaBHJIBHO TOHMMAET CIOCO0
pelIeHUs 3aJaHuid, HO JOIYCKaeT OIIMOKH NpH
UX PpCIICHUH. 3aJaHue BBINONHEHO YacTHUYHO.
[Tpu 3ammTe 3agaHUil JOMyCKaeT 3HAYHTEIbHBIC
HETOYHOCTH.

«Y IOBJIETBOPUTEIBHO

OO0y4aronuiicss He MOXKET PELINTh 3aJaHue.

((HGyZ[OBHGTBOpI/ITeHLHO »

3auer

Komnerennun YK-9, I[IK-1 chropmupoBaHsi.
OO6y4aronuiicss AeMOHCTPUPYET:

- TiyOOKHe 3HaHWS COJEpKaHUs W3YyYEHHOU
JMUCIUIUIMHB  BO  B3aUMOCBSI3U € JPYTHMH
JUCITUTUTUHAMU;

- CIOCOOHOCTh HCIOJIB30BATh TEOPETHUECKUE
3HaHHUA TPU  BBIIOJHEHUU  NPAKTUUYECKUX
3aJaHUH;

- apryMEHTHPOBAaHHBIE, HCYEpIbIBAIOIINE
OTBETHI HAa BCE BOIPOCHI IO OWIETy, a TaKXKe
JIOTIOJTHUTEIbHbIE BOIPOCHI HK3aMEHATOPA;

- YMEHHE BBITIOJIHATH U 00OCHOBBIBATH PEIICHUE
MPAKTUYECKUX  3aJlaHUil  BBICOKOTO  YPOBHS
CJIOXHOCTH;

- HaJIu4yue cCOOCTBEHHOI 00OCHOBAHHOM MO3UIIMH
o 00CYX/TaeMbIM BOIIPOCAM;

- cBOOOJHOE WCIONIB30BAaHUE B OTBETaXx Ha
BOIPOCHI MaTepHuagoB PEKOMEHI0BaHHOM
OCHOBHOM U JJOTIOJIHUTEJIHHOMN JIUTEPATYPBI.

«3auTeHO»




Komnerenunu YK-9, I[1IK-1 He chopmMupoBaHs.
OOyyarouuiicss JTeMOHCTPUPYET:

- CYIIECTBEHHBIE MPOOENBl B 3HAHUAX y4eOHOTO
MaTepuaa;

- [pUHIMIHAJIBHBIE OLIMOKK IpHU OTBETEe Ha
OCHOBHbBIE BOIPOCHI OHIIETa, OTCYTCTBHE 3HAHHUI
M TOHMMAaHUS  OCHOBHBIX  TEPMHHOB U
ONpeeNICHUN;

- HEMOHUMAaHHE CYI[HOCTH JIOMOJHUTEIbHBIX
BOIIPOCOB B paMKax 3a/IaHuil OMIIeTa;

«He 3auteno»

- OTCYTCTBHE HaBblKa WIH CYUIECTBEHHBIEC
OIMOKA TPHU  BHINOJHEHUH  MPAKTUYECKUX
3aJlaHU;

- HC3HAHUC JIUTCPATYPBhI, peKOMeHI[OBaHHOﬁ
nporpaMMoﬁ JUCHUITINHBI.

6. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECNIEYEHUE JUCLUNIAHbBI
(MOJY.JISI, MPAKTHUKH, HUP)

6.1. Pexomenayemasi qureparypa

6.1.1 OcHoBHas JIUTEpaTypa

O0o3HaYeHnEe ABTOpBI, 3ariaBue buoanorexa HM3nareancTBo, roj
COCTABUTEJIH
J1.1 B.H. Ap3amacos MartepuanoBeeH1e HTBb CTU M.: N3naTenscTBO
HUTY MI'TY um.
MHUCuC H.D.baymana, 2009
J1.2 B.H. bopoaymnus, DNEKTPOTEXHUYECKUE U HTB CTHU M.: U3natenbckuii
A.C. BopoObeB, B.M. | KOHCTPYKIIMOHHBIC MATEPHAIIBL. HUTY HEHTP «AKageMHus,
MarttonuH, B.A. VYue6. mocodue mis cpes npod MUCuC 2009
TepexoBa 00p 2-e u3.
J13 B.A. ®unukosa, B.H. | Dnexrporexuuueckue u HTB CTHU M.: MacrtepcTBo:
Boponynun, A.C. KOHCTPYKLHMOHHBIE MaTepUabl: HUTY Bricmas mkona,
Bopo6seB OpHonmpko | Y4eb. mocobue ais cpen. mpod. MUCuC 2009
B.I. o0pa3zoBaHUA
2-e U3,
6.1.2 JlonoJiHUTeIbHASA JIUTEPATYpa
O0o3HaUeHHE ABTOpBI, 3ariaBue Bbubaunorexka HM3paTeancTBo, roa
COCTABHUTEJIH
JT2.1 U.N. Anues, C.I'. Onekrporexunyeckue matepuansl | HTb CTU M.: UI1 Paguocodr,
Kanranosa u m3aenvst. ClipaBOYHUK HUTY MUCuC | 2009
6.1.3 Meroauyeckue MaTepuaJbl
O06o3HaueHNE ABTODBI, 3arnaBue Bubnmmoreka W3nmarenscTBO, TOI
COCTaBUTEIHN
JI3.1 M.B. MsikoTuna MarepuasnoBenenue: pabouas HTB CTHU Crapsiit Ockout.
TETpajb MO BBIOIHEHUIO HUTY MUCuC | CTU HUTY
1a00paTOPHBIX paboT MHUCuC - 2019
J13.2 M.B. MskoTuHa MarepuanoBenenue: pabodas HTB CTHU Crapsiit Ockout.
TETPaJb IO BBIIIOITHEHUIO HUTY MUCuC | CTU HUTY
JIOMAaIIHUX 33/1aHAN MUCuC - 2010
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKaMOHHOM ceTu « UHTepHET»
3.1 KoHCTpyKIIMOHHbBIE 3JEKTPOTEeXHUYECKHe Marepuansl: yued. mocobue / B.II. T'openos, E.A.
I'puropses; nox pexa. B.I1. 'openosa — 5-e u3n., crep. — M.; bepimun: dupekr-Menna, 2016.- 340c. -
ISBN 978-5-4475-8609-6; To xKe [OnexTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view red&book id=445841
6.3. Ilepeyenb NpOrpaMMHOro odecneyeHust
M. 1 Microsoft Windows
I1. 2 Microsoft Office




I1. 3 7- Zip (cBOOOTHO pacIpOCTPaHIEMOE MIPOrPaMMHOE 0OCCIICYCHUE)

1.4 Kaspersky Endpoint Security
6.4. IlepeueHb HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM M NMPOdecCHOHATBHBIX 623 TaHHBIX
ni LMS Canvas (mpukaz HUTY «MHUCuC» Ne 387 o.B. ot 05.06.2018 r. «O npumeHeHUu B ydeOHOM
npouecce J0Py»)
H.2 Ddenepasnphblil mopTan «Poccuiickoe obpazoBanue»: http://edu.ru
u.3 OrtkpsiToe o6paszoBanue: http://openedu.ru
U. 4 Poccwuiickast rocyaapcrBeHHas oubimmoreka: http://www.rsl.ru

6.4. Ilepevyenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 TaHHBIX

JJIeKTPOHHBbIE 00pa3oBaTebHbIe pecypesl (JOP):

n. 6 - DnekTpoHHO-0nOIHoTeuHast cucreMa (OBC) «YHuBepcuTeTCKast OMOIMOTEKA OHIANHY:
http://biblioclub.ru

n7 - Dnexrponnast 6ubnuoreka HUTY «MUCuCy: http://elibrary.misis.ru

n.8 - Hayunas snextponnas 6ubnanorexa eLIBRARY.RU: http://elibrary.ru/
IIpodeccuonanbpubie 62361 JAHHBIX H HHGOPMAIMOHHBIE CIPABOYHbBIE CHCTEMBI:

n.9 - YuuBepcureTckas unpopmaipionsas cucrema POCCHUS: https://uisrussia.msu.ru/

n. 10 - depepanbHast ciyx0a rocyapcTBeHHOU cratiuctuky: hitp://www.gks.ru/

n. 11 - DnexrponHas 6ubmoteka PI'b: mucceprammu: http://diss.rsl.ru/?menu=disscatalog/
Wnocrpannsle 6a3el qasHbIX (noctyn ¢ [P anpecos MUCuC):

n. 12 - aHanuTHYecKas 0a3a (mHaekcel nutuposanus) Web of Science https://apps.webofknowledge.com

n. 13 - aHaIMTHYecKas 0a3a (MHAEKCHl HUTHpOBaHust) Scopus https://www.scopus.com/

n. 14 - HayKkoMeTprdeckas cucrema InCites https://apps.webofknowledge.com

H. 15 - Hay4HbIe )XypHaJbl u3garenscrBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJIMHBI

Ayn. HazHaueHue OcHaleHue
522 | «JIaboparopus 31eKTpONpHUBOIA U ITepeueHb OCHOBHOIO 000PYAOBaHYsI, yIeOHO-HATISAHBIX IIOCOOUIA:
NIEKTPHYECKUX MAIITH» 1. JTaGopaTOpHBIA CTEH] HCCIEIOBAHUS TUAIEKTPHIECKOM
IIPOHUIIAEMOCTHU
2. Maker /1S HCCIIeIOBaHUS TEMIIEPATYPHOH 3aBUCHUMOCTH YACIBHOM
IIpOBOAUMOCTHU

3. CreHn 1 M3yUESHHUS QIIEMEHTOB TYHHEIBHOTO d(hdeKra
4. Kommekt yueOHOW MeOesin Ha 25 moca0YHbIX MECT

306 | KabuHer st caMoCTOSATENbHON 1. IIpoekTop

paboTsr 2. locka

3. DKpaH HaCTEHHBIN

4. Kommerotep — 6 mit.

5. Kommiekt yueOHO# Mebenu Ha 20 yenoBek

B momerieHMH A CaMOCTOSITENBHON pabOTHI OOYJAIOMIMXCS MUMEEeTCs
HONKIIOUeHHEe K ceTh «MHTepHeT» M JOCTYN B  3JCKTPOHHYIO
nH(OPMAOHHO-00pa30BaTENbHYIO CPEY OpTraHH3aIHH.

8. METOJIMYECKUE YKA3AHUSI JIJ1S1 OBYYAIOILIUXCS IO U3YUYEHHMIO M CLUUIJIMHBI
(MOJY.JISI, MPAKTHKH, HUP)

JI71s1 ycnenmHoro ocBOeHUs TUCUUIUTHHBI "MaTepuanbl 2JIeKTPOHHON TEXHUKU" BO 2 ceMecTpe 00ydaronemMycs
HE00X0IUMO:

1.Tlocemars Bce BUIBI 3aHATHMN.

2.I1pn BO3HUKHOBEHHUH JIIOOBIX BOIIPOCOB 110 COAEPKaHUIO Kypca M OpraHu3alyy paboThl CBOEBPEMEHHO 00paIaThes K
IpernoiaBaTeio (B 4achl OYHBIX KOHCYIbTalMi uian uepe3 LMS Canvas).

3.OdopMIATH OTYETHI 110 Ta0OPATOPHEIM PabOTaM M JIOMAIIHUM 33/IaHHUSM B pa00UNX TETPaasX.

4. AXTHBHO paboOTaTh ¢ HAyYHBIMH 0azamu B ceTn MHTEpHeT.

5.KauecTBeHHOE OCBOCHNE TUCIMILIMHBI BO3MOYKHO TOJIBKO IIPH CHCTEMAaTHYECKOH CaMOCTOATENFHON paboTe, 9To
MOAJEP/KUBAETCS CUCTEMOM TEKYIIEH aTTeCcTaluu.

KOHTPOJIb KAYECTBA OCBOEHMSA IUCIUIIJINHBI

OrneHka KadecTBa IMOJATOTOBKHM OOydYaroOmWXCS MPOBOIUTCA C IIETBI0 KOHTPOJS OCBOCHHS OOYYaIOMIMMUCS
COBOKYITHOCTH KOMIETEHIIMI (JacTeli KOMIIETEHIMHA) Ha JTale W3yYeHWs MJaHHOW IuCHHMIUIMHBL OCBOEHHE
KOMITETEHIIMH XapaKTepPH3YIOTCsl ONpE/eICHHBIMU 3HAHUSIMM, YMEHUSIMH M HaBBIKAMHM, OIBITOM MNpodeccHOHANbHON
JIeSITEJIFHOCTH, KOTOPHIE OIIEHMBAIOTCS KaK B IPOLECCe M3YUEHMs IUCHMIUIMHBI (TEKYIIMH KOHTPOJb YCIIEBAEMOCTH),
TaK ¥ 0 3aBEPUICHUM W3Y4YECHUS IUCLUIUIMHBI IPU NPOBEJCHUM IPOMEKYTOUHOW aTrrectanuu oOydaromuxcs. Jlis
NIPOBEJICHUS TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH W TIPOMEKYTOYHOM aTTecTali  o0ydarommuxcsi cOpMHPOBaHEI



http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://www.gks.ru/
http://diss.rsl.ru/?menu=disscatalog/

OLICHOUYHBIE CPE/ICTBA.
TekylHii KOHTPOJIb yCIIEBAEMOCTH

Texylmuii KOHTPOJIb YCIIEBAEMOCTH 00YYaIOIINXCS 110 JUCIHUIUIMHE POBOAUTCS B hopme:

- nabopaTopHBIe PaboTHI (4).

- momarrHue 3aaanus (3)

[To pe3ynpTaTaM BBHIIOIHEHHS Ja0OPATOPHBIX paboT M MOMAaNIHUX 3aJaHui oOydaronruecs oQpOpMIIIOT UX B pabodnx
TeTpansx. Bee mpaBmia BBRIIOMHEHUS W OQOPMIICHHS NpHUBENEHB! B pabodeil TeTpaan it 1abopaTOpHBIX padoT u B
paboueii TeTpaay MO BEIIIOJHEHUIO JOMAITHAX 33aJaHUM.

Bonee noppobHas nHpopManus 1o gadopaTtopHeiM pabotam npusenena B JI 3.1, no nomarmnemy 3aganuro — B JI 3.2.
IIpome:xkyTounas aTTecTanus

VYueobnsm mraHom OITOIT BO no aucumruinHe npexycMaTpuBaeTcs MpOMeXyTouHast aTTecTanus B Gpopme 3a4yera BO 2
cemectpe. IIpomekyTouHas aTTecTalys IPOBOJUTCSA C LIENbIO OLIEHKH Ka4eCTBA OCBOCHUS 00YJarOLUMHUCS
COJIeprKaHuUs TUCUMILTHHEL [Ipu npoBeaeHNH TPOMEKYTOYHOM aTTecTaluy 00y4YalonIuics JIEeMOHCTPUPYET 3HAHMUS,
YMEHHS ¥ HaBBIKH, IPHOOPETEHHBIE B IIPOLIECCE U3YUYEHHS AUCIMIUINHBI, KOTOPBIE XapaKTEePU3YIOT PE3yJIbTaT OCBOCHHUS
COBOKYITHOCTH KOMITETCHIINH (YacTeil KOMIETEHITNI) Ha Tale N3yYeHHs] JaHHOW JUCITUTLTIHEL.

Pe3ynbraTsl 00ydeHUs 110 AUCIMINUIMHE, XapaKTEPHU3YIOIIIE OCBOCHHE COBOKYITHOCTH KOMIIETEHINH (JacTu
KOMITETEHIINH ), TIPH NPOBEACHUH MPOMEXXYTOYHOM aTTECTAIINN OLICHUBAIOTCS 110 CHCTEME «3aUTEHOY / «HE 3aUTCHON.
OTMeTKa «3a4TEHO» BBICTABISIETCS, €CIM 00yJaIOIniics YCHENTHO CAal BCE BUABI TEKYIET0 KOHTPOJIS B TEUCHNE
ceMecTpa.

Cuctema OeHUBAHHS PE3yIbTaTOB OCBOCHHS JUCIUILINHEI

[Topsinok, ompenensomuid MNpoueaypbl OLIGHWBAaHWS 3HAHWM, yMEHMH, HAaBBHIKOB WU (WMJIM) OMBITa JAEATEIHHOCTH,
XapaKTepU3yIOUIMX YPOBEHb CHOPMHUPOBAHHOCTH KOMIETeHLUH, ompereneH B [lonoxeHnn «O TekylieM KOHTpOJe
YCIIEBaCMOCTU U HpOMe)KyTO‘-IHOﬁ aTTeCTaluu 06yqa}om14xca, TCKYHIEM KOHTPOJIC MNMOCCIICHUA O6yqa}OH_II/IMI/ICH
aynutopHeix 3aHaTuil B HUTY «MUCuCy» I1 239.09- 18, BbITyCK 2».




