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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. OcBoeHME TEOPETHUECKUX OCHOB CTPOEHUS KOHICHCUPOBAHHBIX MATEPHATIOB M UX (PU3NYECKHX

CBOMWCTB.

2. OcBOCHHE TEOPETHUECKUX OCHOB CTPOEHUS MOIYIPOBOJIHUKOBBIX MaTEpHANIOB, UX (PU3NYECKHX

CBOWCTB, U IPOUCXOMSIINX B HUX MPOIECCOB U IPPEKTOB.

1.2. 3agauy AUCHUILIUHBI

1. YcraHoBieHHE 3aBUCHUMOCTEH (U3NUECKUX CBOWCTB KOHACHCHUPOBAHHBIX MAaTEPHATIOB OT HX
XUMHUYECKOT0 COCTaBa U CTPYKTYPHI.
2. [IpuoOpeTeHe HABBHIKOB MAaTEMaTHUYECKOTO OMHMCAHMUS MPOLECCOB, MPOTEKAIOIIUX B
KOHJICHCUPOBAHHBIX MaTepHaliaX U MOJyHIPOBOIHUKAX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monynb quctuminH: Moayiis HanpaBIeHHOCTH (TIpOQuIs).

Nunexc quctummmunel: 51.B.02.08.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelleHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
dbopMUpOBaHUS KOHICHCUPOBAHHOTO
COCTOSTHUS

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIEI0BAaHUi, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIBLHOM 001acTH

Ymeet npuMeHATh (PU3UKO-MaTeMaTHYECKHUH
anmnapar IIpU PEeIIeHUY WH)KCHEPHBIX 3a1a4

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

Brageer ¢puzndeckuM n MaTeMaTUYECKUM
arrnapaToM Uil PEIICHUs] MHKEHEPHBIX 3a]1a4
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OIIK-2. Cnocoben
CaMOCTOSTEIIEHO
IPOBOJIUTH
AKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJTYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
AKCIIEPUMEHTAIbHBIX UCCIIEA0BaHUMN 110
OIPEJICNICHUIO [TAPAMETPOB U XapaKTEPUCTHK
KOHJICHCUPOBAHHBIX BELLIECTB

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMmeeT BBIOUpPATh IKCIIEPUMEHTATBHYIO
METOJIMKY TI0 OTpeeNIEHUIO TapaMeTPOB
KOHJCHCUPOBaHHBIX MaTE€pPHAJIOB

OIIK-2.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Bnaneer MPAKTUYICCKUM HABBIKOM
MMPOBCACHU SKCIICPUMCHTAJIbHBIX pa60T 1o
OMpPCACIICHUIO MMapaMETPOB
KOHACHCUPOBAHHBIX MAaTCPHAJIOB

IMpodeccuonanbHbIe KOMIIETEHIIUH
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[TKC-10. Cnocoben ITKC-10.1. 3naer 3HaeT METOJIMKH HCCIIEeI0BaHUS TapaMeTpOB

apryMEHTHPOBAHHO 3¢ (HEeKTUBHBIE METOINKHU 1 XapaKTEePUCTUK KOHICHCUPOBAHHBIX
BEIOMpATH U AKCIIEPUMEHTAILHOTO BEIIICCTB

peann30BbIBAThH HA MCCJICIOBAHMS TTApaMETPOB U

NpakTUKe YPPEKTUBHYIO |XapaKTEPUCTUK MTPHOOPOB,

METOAUKY CXEM, YCTPOMCTB U YCTaHOBOK

AKCIIEPUMEHTAILHOTO AIIEKTPOHUKHU U

HCCIICIOBAHUS HAHORJIEKTPOHUKHU

napamMeTpoB U pa3IuyHOTO

XapaKTEePUCTUK (YHKIIMOHATIEHOTO

npubOpOB, CXeM, Ha3HAYCHUS

YCTPOWCTB U yCTaHOBOK |[TKC-10.2. YMeer YMeeT Ha TpaKTUKE ONPENeNaTh HapaMeTpbl
SJICKTPOHUKH 1 PrYMEHTHPOBAHHO BHIOMPATh |KOHJICHCHUPOBAHHBIX BEIICCTB
HAaHOJ3JICKTPOHUKHU W pEATN30BBIBATH HA

pas3aImiHOro npakTuke 3QHEeKTUBHYIO

(YHKIIMOHAIBHOTO METOUKY

Ha3Ha4YCHUA AKCHEPUMEHTAIBLHOTO

HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH U

HAHORJIEKTPOHUKHI

pa3INIHOrO

(YHKIIMOHATILHOTO

Ha3HA4YEHUs

ITKC-10.3. Bnageer Bitageer npakTH4eCKUM HaBBIKOM

HaBBIKAMU BbIOOpaA U IIPOBEJEHUS 3KCIIEPUMEHTAJIbHBIX
peain3aly Ha IPaKTHKE UCCJIEIOBaHMI 110 ONIPENEIEHUIO TapaMeTPOB
3P PEKTUBHON METOUKU Y XapaKTEPUCTUK KOHJIEHCUPOBAHHBIX
AKCIEPUMEHTAIBHOIO BELIECTB

UCCJIEIOBaHMsI IApaMETPOB U
XapaKTepUCTHK MPUOOPOB,
CXEM, YCTPOUCTB U yCTaHOBOK
IIEKTPOHUKH U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HAYCHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB |3 cemecTp

Bunbl yueOHOIl esTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIek1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 18 18
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JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 38 38
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresieM, BCero
[ToaroroBka Kk KOHTPOJILHOU paboTe 8 8
[ToaroroBka Kk TECTUPOBAHUIO 12 12
Harmmicanne oT4eTa mo mpakTHYeCKOMY 3aHATHIO (CEMUHAPY) 10 10
[ToaroroBka k mabopaTtopHoii paboTe, HAMKCAHUE OTYETa 8 8
IMoaroroBka u ciava IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B

tabnuue 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIMHEI M BUJIBI YICOHOM TESTEILHOCTH
Ha3Banus paznenos (Tem) Jlek. [Ipak. | Jlao. Cau. Beero dopmupyemble
MUCIUAILINHEBI sam., 3aH., 9 | pao. pab.. | uacos (6e3 KOMIIETEHIINHT
q 9 | PK3aMEHa)
3 cemecTp

1 DnexTpoHHas CTpyKTypa 4 3 - 3 10 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MAaTEPHUAJIOB I[IKC-10

2 CTpyKTypa KPUCTAIIOB U CIOCOOBI |2 1 - 3 6 OIIK-1, OIIK-2,
€€ OIpeaeIICHUs [IKC-10

3 TemaoBBIC CBOMCTBA 4 2 4 5 15 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MAaTEPHUAJIOB ITIKC-10

4 3oHHAas TeOpHUs KOHACHCUPOBAHHBIX |2 - - 1 3 OIIK-1, OIIK-2,
MaTepUalioB IIKC-10

5 CTaTUCTUKA 3JEKTPOHOB U JILIPOK B |2 1 4 5 12 OIIK-1, OIIK-2,
KOH/ICHCUPOBAHHBIX MaTepuaiax ITKC-10

6 CTpyKTypHBIE J€(PEKTHI B 2 1 - 3 6 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MaTepHaIax ITIKC-10

7 JudneKTpuyecKre CBOMCTBA 2 2 - 2 6 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MAaTEPUAJIOB I[IKC-10

8 MarauTHEIE CBOICTBA 2 - 4 3 9 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MaTE€pUaJIOB ITKC-10

9 CraTucTuKa 3JIEKTPOHOB U JBIPOK B |4 2 - 3 9 OIIK-1, OIIK-2,
IIPUMECHBIX ITOJIYIIPOBOJHUKAX ITIKC-10

10 Paccesnue 31eKTpOHOB U JbIPOK B |4 2 4 5 15 OIIK-1, OIIK-2,
noyynpoBoiHUKax. Kunertnueckue I[IKC-10
SIBJICHUS B TIOJIyIIPOBOJIHUKAX

11 HepaBHOBecHBIE HOCUTENH 3apsiia |4 2 - 2 8 OIIK-1, OIIK-2,

[IKC-10
12 OnTuyeckre CBOKMCTBA 4 2 - 3 9 OIIK-1, OIIK-2,
ITOJIYITPOBOTHUKOB ITIKC-10
Uroro 3a cemectp |36 18 16 38 108
Uroro |36 18 16 (38 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

HaszBanus pasnenos
(TeM) AMCLHUIIINHBI

Coneprkanue pa3ienoB (TeM) TUCHUILTUHEI (B
T.4. IO JICKLUSIM)

TpyroemkocThb
(JIeKLIMOHHbBIE
3aHATHSA), 4

dopmupyemble
KOMIIETCHIINU

3 cemecTp

1 DnexktpoHHas
CTPYKTypa
KOHJICHCUPOBAHHBIX
MaTEepUaJIOB

Henu u 3a1aun AUCUUIUIMHBL. Mozens atoma
Bbopa. KBaHTOBO-MeXxaHHYeCKOE OIMCaHuE
CTPOEHUS aToMa. DJIEKTPOH KaK BOJIHA U KaK
4acTUIA. DJIEKTPOH U MOTEHUUAIbHBIN
6apbep. KBaHTOBBIN oCcHMIIIATOD.
Xumnueckas cBsi3b. O0pa3oBaHHE MOJIEKYJI.
O06o0011ecTBICHHE AIIEKTPOHOB. MeTon
JIKAO. HonHas cBa3b. CTpoeHNE MOJIEKYI.
CBs3b B TBEp/IBIX TeJIaX: HOHHAs,
KOBaJICHTHas1, cuiibl Ban-nep-Baanbca,
BOJIOPOJIHAS, METAJUTMYECKasl.

OIIK-1, OIIK-2,
ITKC-10

Hroro

2 CrpykTypa
KpUCTAJIOB U
CIIOCOOBI ee
onpeeeHus

[TpocThie U ClI0KHBIE KPUCTATUINYECKUE
pemetku. Pemetka ¢ 6azucom. MHaekch
Munnepa. O6patHas pemerka. OnpenencHue
KPUCTATMYECKHUX CTPYKTYP C IOMOILBIO
TudpakIy peHTreHOBCKUX JTyue. Ctosaune
BOJIHBI. 30HbI bpuitosHa.

OIIK-1, OIIK-2,
ITKC-10

Hroro

3 TemoBBIE CBOMCTBA
KOHICHCHUPOBAHHBIX
MaTEpHUaJIOB

@DOHOHBI. DIEKTPOHBI TPOBOAUMOCTH.
[1nazmonsl. [1oasspoHBI. DKCUTOHBI.
Marsonsl. TemioBslie KoieOaHusl.
Amiutyasl. Hopmanbhble kosiebaHust
IIPOCTOM OTHOMEpHOM pemeTku. HopmasbHbie
KOJICOAHUSI OJJHOMEPHOM PEIIETKH ¢ 0a31COM.
CriekTp HOpMAJIBHBIX KOJICOAHUH PEIIETKH.
TemnoémkocTs TBEPABIX Te. 3aKOH JromoHra
— IItu. Teopust TermnoéMkocTy DHHIITEHHA.
Teopus termoémroctu Jlebas. BeiBos
(bopMyIIBI 115 TEIUIOEMKOCTH, UCXO/S U3
npezcrasieHus o GoHoHax. TermmoémMKocTs
METaJUIOB. YUeT BKJIaJla CBOOOIHBIX
3JIEKTPOHOB. TerioBoe paciupeHue TBEPIAbIX
Tes. TermonpoBOJHOCTh TBEPABIX TEIL.
TemnonpoBoIHOCTb, 00YCIIOBIEHHAS
aTOMHBIMH KoJieOaHUsIMU. TerionpoBoAHOCTh
METaJUIOB. YUET BKJIa/1a CBOOOIHBIX
anekTpoHoB. uddy3us B TBepAbIX Temax.

OIIK-1, OIIK-2,
ITIKC-10

HUtoro

CornacoeaHa Ha noptane N2 58190




4 3oHHas Teopus
KOHJICHCHPOBAHHBIX
MaTepuasoB

AnnabaTryecKkoe U OJHORIEKTPOHHOE
npubnmxenue. [Ipubmmkenne cBOOOTHBIX
aneKTpoHoB. [Ipubmmkenne
CHJIbHOCBSI3aHHBIX JICKTPOHOB.
[Tpubmkenne cnaboCBA3aHHBIX JIEKTPOHOB.
DHEPreTUYeCKHii CIEKTP AJIEKTPOHOB B
kpucraie. DpdexruBHas Macca IEKTPOHA.

OIIK-1, OIIK-2,
ITIKC-10

HUtoro

5 CraTucTtuka

9JICKTPOHOB U JIBIPOK B

KOHACHCHUPOBAHHBIX
MaTcepuraax

@yHKIMS pacIpeesIeHNs IEKTPOHOB U
JBIPOK MO COCTOSTHUAM. DyHKIUSA TUIOTHOCTH
COCTOSIHUH JJIS1 JIEKTPOHOB U JIBIPOK.
Brluniciienue KOHIIEHTpalyK IEKTPOHOB B
30He npoBoauMocTH. KoHuenTpanus
3JIEKTPOHOB U JBIPOK B COOCTBEHHOM
noJynpoBogHuke. TemnepaTypHas
3aBUCUMOCTb YpoBHs Depmu.

OIIK-1, OIIK-2,
ITKC-10

Hroro

6 CTpyKTypHBIE
ne(dEeKTHI B
KOHICHCUPOBAHHBIX
MaTepuagax

Knaccudukanus nedexron. Temnosbie
ToueyHble AeexThl. PaBHOBECHas
KOHIIEHTpAIUsl TOYEUHBIX Je(PEKTOB.
Tennobie nedeKThl B OWHAPHBIX KpUCTAJUIAX.
Pamnanmonnsie nedextol. J(ucmokamnum.
Kontyp u BexTop broprepca. Jledekts
YIaKOBKU U YaCTUYHBIE TUCIOKAIIUH.
['panuriet 3epen. JledekTol B
HECTEeXHOMETPUUYECKUX KpUCTAIIaX.

OIIK-1, OIIK-2,
ITKC-10

Hroro

7 quanexrpudeckue
CBOMCTBA
KOH/ICHCUPOBAHHbIX
MaTepUajoB

[onsgpuzanus KOHAEHCUPOBAHHBIX
MaTepuanoB. OCHOBHbIE XapaKTEPUCTUKH.
OnexTpoHHas ynpyras nojaspusanus. MlonHas
ynpyras nonspusauus. JunonpHas ynpyras
nosisipu3anusi. OcOOEHHOCTH TEIJIOBOM
noJsipusanuu. MlonHas renoBas
noJisipu3anusi. JIEKTPOHHAsS! TEII0Bas
noJsipusanus. JunonpHas TemioBas
nossipuzanusi. CBs3b MEXKIY
JUBJIEKTPUYECKON IPOHULIAEMOCTBIO U
HOJISIPU3yEMOCThI0. YacTOTHas: 3aBUCUMOCTh
JABJIEKTPUYECKON MPOHUILIAEMOCTH.
JupnexTpudeckue nNoTepH.

OIIK-1, OIIK-2,
ITIKC-10

Hroro

8 MaraurtHeble
CBOICTBa
KOHJIEHCUPOBAHHBIX
MaTepuaioB

Knaccudukanus marneruxos. [pupona
nuamarterusMma. [Ipupona napamarseTusma.
JlnamMarHeTusM M rnapaMarHeTu3M TBEpAbIX
tes. @eppomarnerusm. OnbiT lopdmana.
OOMeHHOe B3auMOJICICTBHE U €r0 POJib B
BO3HUKHOBEHUH (peppomMarHeTusma.
AnTH(EeppoMarHeTu3M u peppruMarHeTu3M.

OIIK-1, OIIK-2,
ITKC-10

Hroro
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9 Crarucruka
JJICKTPOHOB U JBIPOK B
MIPUMECHBIX
MIOJTYTIPOBOTHUKAX

I1OTHOCTH KBAHTOBBIX COCTOAHUN. DYHKIIUS
pactpenenenust Gepmu — upaka. Crenenn
3ar0JIHEHUS IPUMECHBIX YPOBHEH.
KoHnuenTpanuu 371€KTpOHOB U ILIPOK B 30HAX.
[TpumecHsbiit moynpoBogHUK. COOCTBEHHBIN
MOJIYITPOBOJTHUK. 3aBUCUMOCTb YPOBHS
®epmu OT KOHIIEHTPALUU IPUMECH U
TEMIIEpaTyPhl JJI1 HEBBIPOKIEHHOTO
HOJIyTIPOBOJIHUKA. 3aBUCUMOCTb YPOBHS
®depmu OT TeMIiepaTyphl s
HEBBIPOKJICHHOTO MTOJIyIIPOBOIHUKA C
YACTUYHO KOMIICHCUPOBAHHOW MTPUMECHIO.
[IpuMecHbIe TOTYyTIPOBOHUKH MPU OUYEHb
HU3KUX Temneparypax. Kpurepuit cunpHOro
neruposanus. CBolicTBa
CHUJIbHOJIETUPOBAHHBIX MOJIYITPOBOIHUKOB.

OIIK-1, OIIK-2,
ITIKC-10

HUroro

10 Paccesaue
AJIEKTPOHOB U JBIPOK B
MOJIYITPOBOIHUKAX.
Kunernueckue
SIBJICHHS B
MOJIYIIPOBOIHUKAX

MexaHU3MBbl PacCesTHUSI NEKTPOHOB U JABIPOK.
Kunernueckoe ypaBHenue bonbiimana. Bpems
penakcanuu. PaccesHue Ha HOHAX IPUMECH.
PaccesiHe Ha TEIIOBBIX KOJIEOAHUAX
peueTk. 3aBUCUMOCTh MOABHKHOCTH
HocuTenei 3apsaa ot Temneparypsl. dddexr
Xomna. D¢ dekt Xonna B MOTYNPOBOJAHUKAX C
JIBYMsI TUIIaMU HOCHUTEJEeH 3apsia.
MarHuTope3uCTUBHBINA AP PEKT.
Tepmoanekrpuueckue siBieHus: Tepmo-2/1C,
s dext 3eedeka, a3pdext [lenbrhe u
ToMcoHa. D1eKTpOoNpOBOJHOCTD
HOJIYIIPOBOIHUKOB B CUJIIBHOM 3JIEKTPUUECKOM
noje. Pazorpes Hocuteneit 3apsaaa.Oppext
I'anna. Dddexrt 3unepa. dpdexr Openkens.

OIIK-1, OIIK-2,
ITKC-10

Hroro
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11 HepaBHOBeCHBIE
HOCUTEIN 3apsaaa

PaBHOBeCHbIE 1 HEPABHOBECHBIE HOCUTENN
3apsna. bunonspHas onTuueckas reHepanus
HOCHUTENEH 3apsiia. MoHonosspHas
ONTUYECKas TeHepals HOCUTeNel 3apsaaa.
MakcBeI0BCKOE BpeMsl pelaKcarli.
Mexanu3mbl pekoMOuHauu. Mex3oHHas
u3JyyaTesibHasg pekoMOuHanus. Mexx30HHas
yaapHasi pekoMOuHanus. PexomOuHams
HOCUTENEH 3apsaa yepes JIOBYIKU. Teopus
pexomOunanuu Xosuia-lloxkmm-Puna.
TemnepaTypHasi 3aBUCHMOCTb BPEMEHU
KU3HU HOCHUTEJICH 3aps/a MpH PeKOMONHALINT
yepes JoBYLIKU. LIeHTprl 3axBara u
PEKOMOMHALIMOHHBIE JIOBYILIKH. Y paBHEHHE
HenpepbiBHOCTH. nddy3nonnsiii u
npetidoserii Toku. COOTHOIICHUE
Onnmreitna. Auddysus u qpeiid
HEPaBHOBECHBIX HOCUTEJIEH 3aps/ia B cilydae
MOHOTIOJIIPHOH TipoBoAMOCTH. [nddy3us u
npeii) HEOCHOBHBIX M30BITOYHBIX HOCUTEIEH
3apsija B IPUMECHOM IOJIyIIPOBO/IHUKE.
Huddysus u npeiid HepaBHOBECHBIX
HOCUTEJEH 3apsa B MOIYIIPOBOJHUKE C
IPOBOAUMOCTBIO, OJTU3KON K COOCTBEHHOM.

OIIK-1, OIIK-2,
ITIKC-10

HUtoro

12 Ontuueckue
CBOWCTBA
MOJIYIIPOBOIHUKOB

Onrtuyeckue kod3puureHTsl. OCHOBHbIE
MEXAaHHU3MBI NIOTJIOLICHUS CBETA B
noaymnpoBogHuKax. CoOCTBEeHHOE
noryomenue. @opma kpast COOCTBEHHOTO
NOTJIOUIEHHMS B ITOJIyIIPOBOIHUKAX.
Onpenenenye NMPUHBI 3aPELICHHON 30HbI
10 Kparo cCOOCTBEHHOT'O MOTJIOLICHHUS.
OKCUTOHHOE IOTJIOLIEHHUE. YYET 3IEKTPOHHO-
JIBIPOYHOTO B3aMMOJAEUCTBUS B 00JaCTH Kpast
COOCTBEHHOTO noroeHus. OnTuyeckoe
HOTJIOUICHHUE C yYAaCTHEM IIPUMECEH.
[IpumecHOE ¥ MEKITPUMECHOE TOIJIOIIECHHUE.
[Tornomenue cBOOOAHBIMU HOCUTEISAMHU
3apsina. [InazmMenHoe nornomenue. @oHOHHOE
HOTJIOLICHHE.

OIIK-1, OIIK-2,
ITKC-10

Hroro

Hroro 3a cemecTp

36

Hroro

36

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos (Tem)
JTUCIUTLTAHBI

HaumeHoBaHMe MPaKTHYECKUX
3aHATUN (CEMHHAPOB)

TpynoemMKocCTb,
q

dopmupyembie
KOMIIETEHLIUH

3 cemecTp
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1 DnexTpoHHas CTPYKTypa Mogens atroma bopa. 2 OIIK-1, OIIK-2,
KOHJICHCUPOBAaHHBIX [TKC-10
MaTepuajioB Bunapl XUMHUUYECKHUX CBS3CH. 1 OIIK-1, OIIK-2,
Pacuer sneprun odbpazoBaHus [TKC-10
XUMHUYECKON CBSI3U.
Hrtoro 3
2 Ctpykrypa kpuctamuioB u | Kpucramimueckoe cTpoeHue 1 OIIK-1, OIIK-2,
CIIOCOOBI €€ OIpeICICHUS TBEPJBIX TEI. [TKC-10
Hroro 1
3 TemoBsie CBOMCTBa TenoBkie CBOMCTBA 2 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX KOHJICHCHUPOBAHHBIX MaT€pUasoB. [IKC-10
MaTepUasoB HUtoro 2
5 CrarucTtuka 37eKTpoHOB U | CTaTUCTUKA 3JIEKTPOHOB U ABIPOK 1 OIIK-1, OIIK-2,
JIBIPOK B KOHJAEHCUPOBAHHBIX |B KOHJICHCUPOBAHHBIX IIKC-10
MaTepuaax MaTepHaoB.
Hrtoro 1
6 CtpykrypHbIe 1ePeKThl B |leeKThI B KOHACHCHPOBAHHBIX 1 OIIK-1, OIIK-2,
KOHJICHCUPOBaHHBIX Marepualiax. [TKC-10
MaTepuagax Hroro 1
7 AudJIeKTpUYECKUE CBOKCTBA | [{M3IIeKTpUYeCKUE CBOMCTBA 2 OIIK-1, OIIK-2,
KOHJICHCUPOBaHHBIX KOHJICHCHUPOBAHHBIX MaT€pUasOB. [IKC-10
MaTepUaoB [HonsipuzyemocTsb.
Hroro 2
9 CrarucTtuka 37eKTpoHOB U | PacueT TeMmneparyp Ha 30HHOM 2 OIIK-1, OIIK-2,
JIBIPOK B MMPUMECHBIX JirarpaMMe MoJIyIpOBOJHHUKA, IIKC-10
MOJTyTIPOBOTHUKAX MIPUMECHON KOHIIEHTpAIUU
HOCHUTENEeN 3apsa.
Hrtoro 2
10 Paccestnue >5ekTpoHOB U | PacueT KOHIEHTpaIiii HOCUTENen 2 OIIK-1, OIIK-2,
JBIPOK B MOJYNPOBOAHUKAX. |3apsna MeroaoM tepmo-21C, [TKC-10
Kunerndeckue siBneHus B Xouna u 3eebeka.
MOJIYTIPOBOTHUKAX HUtoro 2
11 HepaBHoBecHbie HOcUTeNH | PacyeT n30bITOYHON 2 OIIK-1, OIIK-2,
3apsana KOHLICHTPALlUA HEPAaBHOBECHBIX [IKC-10
HOcHUTelen 3apsaa. Pacuer
(g dy3unoHHOTO U ApeiidoBoro
TOKOB HEPaBHOBECHBIX
HOcuUTeNel 3apsaa.
Hroro 2
12 OnTryeckne cBOMCTBA Pacuer ontudaeckux 2 OIIK-1, OIIK-2,
MTOJTYTIPOBOTHUKOB ko3 pureHToB [TKC-10
MOJTyIPOBOIHUKOB.
Hrtoro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
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HasBanus paznenos (Tem) HaumenoBanwue naboparopusix | Tpynoemkocts, | Dopmupyembie
JUCIUIIAHBI pabot q KOMIIETEHIIUH
3 cemecTp
3 TemoBbie CBOMCTBA Omnpenenenre 4acToThl KoeOaHUi 4 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MOTIEPEYHBIX ONTUYECKUX (POHOHOB IIKC-10
MaTEepUaJIoB B MOHHBIX KpUCTaJIaX.
HUroro 4
5 CrarucTtuka 3JeKTpoHOB U |MccnenoBanue TeMeparypHoOn 4 OIIK-1, OIIK-2,
JIBIPOK B KOHAEHCHUPOBAHHBIX |3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH [IKC-10
MaTepuaax MOJIyTIPOBOTHUKOB.
Htoro 4
8 MaruuTHble CBOMCTBA HccenenoBanue temnepatypHOil 4 OIIK-1, OIIK-2,
KOHJICHCHPOBAHHBIX 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH IIKC-10
MaTepUajoB MOJIMKPUCTAIIINYECKUX
(beppOMarHeTHKOB.
Hroro 4
10 Paccesinue anekTpoHOB U |M3MepeHne KOoHLeHTpauuu 4 OIIK-1, OIIK-2,
JBIPOK B IOJIYNPOBOAHUKAX. |HOCHUTEIEH 3apsjia B IIKC-10
Kunerndeckue siBleHus B MOJIyIIPOBOIHUKAX METOJOM
MOJIyTIPOBOTHUKAX tepmo-O/1C.
HUroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETCHIIMH MPECTaBICHBI B

Tadyuue 5.6.
Tabnuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Ha3zBanus pazgenon Buer Tpynoemkocts, | @opmupyembie
CaMOCTOSITEJIbHOIN ’ DopMBbI KOHTPOJIS
(Tem) TUCIUTLTAHBI q KOMITETEHIIUH
paboTHI
3 cemecTp
1 DnexTponHas IloaroToBka k 1 OIIK-1, OIIK-2, Kountpoinbnas
CTPYKTypa KOHTPOJIBHOU paboTe [IKC-10 pabota
KOHICHCHUPOBAHHBIX | []oaroTroBKa K 1 OIIK-1, OIIK-2, TectupoBanue
MaTcpuajioB TECTUPOBAHUIO [IKC-10
Hanmcanwne otyera 1o 1 OIIK-1, OIIK-2, Otuyet no
MPAKTUYECKOMY [IKC-10 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHIATHIO
(cemunHapy)
Hroro 3
Ne 58190 11
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2 CtpykTypa [Togroroska k OIIK-1, OIIK-2, KoHntposbHas
KPUCTAIJIOB U KOHTPOJIBHOH pabote I[IKC-10 pabora
CIOCoO0bI €€ IToAroToBKA K OIIK-1, OIIK-2, | TecTtupoanne
OIIPCACICHUA TECTUPOBAHUIO [IKC-10
Hanucanue otuera 1o OIIK-1, OIIK-2, Otuer o
MPAaKTUYECKOMY IIKC-10 MPAKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHIO
(cemunapy)
Hroro
3 TennoBrie cBolicTBa |Iloaroroska OIIK-1, OIIK-2, KonTposnbhas
KOHJICHCHPOBAHHBIX  |KOHTPOJIBHOU paboTe ITKC-10 pabora
MaTepuajioB IToaroroBka k OIIK-1, OIIK-2, TectupoBanue
TECTUPOBAHUIO IIKC-10
Hanmcanwne oryera mo OIIK-1, OIIK-2, Ortuer no
IIPAKTUYECKOMY [IKC-10 IIPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k OIIK-1, OIIK-2, | JlaGoparopHas
nabopaTopHO# padoTe, ITKC-10 pabora
HamMcaHUe OTYeTa
Hroro
4 30HHas TeopHs IToaroroBka k OIIK-1, OIIK-2, TectupoBanue
KOHJICHCUPOBAHHBIX  |TECTUPOBAHUIO [IKC-10
MaTepuaioB WToro
5 Craructuka IloaroroBka k OIIK-1, OIIK-2, Kontponbhas
3JIEKTPOHOB U JIBIPOK | KOHTPOJILHOM paboTe [IKC-10 pabota
B KOHACHCHUPOBAHHBIX |[JoaroroBka K OIIK-1, OIIK-2, TectupoBanue
MaTtepuajiax TECTUPOBAHUIO IIKC-10
Hanmcanwne oTyera 110 OIIK-1, OIIK-2, OTuer o
MPaKTUYECKOMY [IKC-10 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunHapy)
IToaroroBka k OIIK-1, OIIK-2, Jlaboparopnas
nabopatopHoii pabore, [IKC-10 pabota
HamMCcaHUe OTYeTa
Hroro
6 CTpyKTypHBIE [ToaroroBka k OIIK-1, OIIK-2, KonTposnbhas
ne(dEeKTHI B KOHTPOJIBHOU paboTe ITKC-10 pabora
KOHIICHCUPOBAHHBIX | []oaroroBka K OIIK-1, OIIK-2, TectupoBanue
MatTepuajiax TECTUPOBAHUIO IIKC-10
Hanmcanwne oryera mo OIIK-1, OIIK-2, Ortuyer no
IIPAKTUYECKOMY [IKC-10 IIPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro
12
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7 Auanektpuyeckue |[loaroroska k OIIK-1, OIIK-2, TectupoBanue
CBOMCTBA TECTUPOBAHUIO IIKC-10
KOHICHCUPOBAHHBIX | HammcaHWe OTYETa MO OIIK-1, OIIK-2, OTuer o
MaTeprajioB MPAKTUIECKOMY TIIKC-10 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHSATHIO
(cemunHapy)
Hroro
8 MaruuTtHeble ITonroroBka k OIIK-1, OIIK-2, TectupoBanue
CBOMCTBA TECTUPOBAHUIO IIKC-10
KOHJICHCUPOBAHHBIX | [JoAroTOBKA K OIIK-1, OIIK-2, | JlaGoparopHas
MaTepuaos nabopatopHoii pabore, ITKC-10 pabora
HamMCcaHUe OTYeTa
Hroro
9 Cratuctuka IloaroroBka k OIIK-1, OIIK-2, KonTposbnas
AJICKTPOHOB U JABIPOK |KOHTPOJIBHOH paboTe [IKC-10 pabota
B IIPUMECHBIX IloaroroBka k OIIK-1, OIIK-2, TectupoBanue
HOJYIIPOBOAHUKAX TECTUPOBAHUIO TIIKC-10
Hanucanue otyera no OIIK-1, OIIK-2, Otuer no
MPAaKTUYECKOMY IIKC-10 MPAaKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHIO
(cemunapy)
Hroro
10 Paccesaue IloaroroBka k OIIK-1, OIIK-2, KonTposnbhas
AJIEKTPOHOB U JBIPOK |KOHTPOJIBHOU paboTe [IKC-10 pabora
B ITIOJYNPOBOJAHUKAX. |[]oarotoBka K OIIK-1, OIIK-2, TectupoBanue
Kunernyeckue TECTUPOBAHUIO [IKC-10
ABJICHHA B Hanucanue oTtuera o OIIK-1, OIIK-2, Oryer no
TOJTyHPOBOTHAKAX IPAKTUYECKOMY IIKC-10 IPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k OIIK-1, OIIK-2, | JlaGoparopHas
nabopaTopHO# paboTe, ITKC-10 pabora
HamMcaHUe OTYeTa
Hroro
11 HepaBHOBecHbIE IToaroroBka k OIIK-1, OIIK-2, TectupoBanue
HOCHUTEIH 3apsiaa TECTUPOBAHUIO [IKC-10
Hanucanwne otuera no OIIK-1, OIIK-2, Otuer no
MPAaKTUYECKOMY [IKC-10 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunHapy)

Hroro
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12 OnTryeckue ITonroroBka k 1 OIIK-1, OIIK-2, KonTposbnas
CBOICTBA KOHTPOJIBHOH padoTte [IKC-10 pabota
IOJIyIIPOBOJHHUKOB IloaroroBka k 1 OIIK-1, OIIK-2, TectupoBanue
TECTUPOBAHUIO [IKC-10
Hanucanue otuera 1o 1 OIIK-1, OIIK-2, OrtueT 1o
MIPAKTUYECKOMY [IKC-10 MIPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemuHapy)
Uroro 3
Hroro 3a cemectp 38
IloaroroBka u cmaua 36 DK3amMeH
JK3aMeHa
Hroro 74

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Buasl yueOHOM AesiTenbHOCTH
dopmMupyemeie
Jlek. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMTICTCHITHH
3aH. 3aH. pab. | pab.
OIIK-1 + + + +  |KonTposbHas paboTta, JlaboparopHas paboTa,
TectupoBanue, Jk3aMmeH, OTYET MO
MPAKTHYECKOMY 3aHATHIO (CEMUHAPY)
OIIK-2 + + + +  |Kontponbnas pabota, JlJaboparopuas pabota,
TectupoBanue, Ik3ameH, OTYET MO
MPAKTUYECKOMY 3aHITHIO (CEMUHAPY)
ITIKC-10 + + + +  |KontponsHas pabota, JlaboparopHas pabdora,
TectupoBanue, Jx3ameH, OTUeT MO
MIPaKTUYECKOMY 3aHSTHIO (CEMUHAPY)

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onileHkH U1t POpPM KOHTPOIIS IPECTaBICHbI B Ta0muiie 6.1.
Tab6muna 6.1 — bamibHbIE OLIEHKH

. . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0a 3a nepuoj Bcero 3a
DOopMBbI KOHTPOJISI 6am Ha 1-yro KT ¢ | Gamr 3a mepuoj
mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
KonrtpomnsHas padora 0 5 5 10
Jlaboparopnas pabota 0 10 10 20
TectupoBaHnue 4 3 3 10
OT4er 1o NpaKTUYECKOMY 10 10 10 30
3aHATHIO (CEMUHApY)
DK3amMeH 30
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Htoro makcumyM 3a 14 28 28 100
Heproa

Hapacratomum ntorom 14 42 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Baiikos, FO. A. ®u3nka KOHIECHCUPOBAHHOT'O COCTOSTHUA : yueOHoe mocoowue / FO. A. baiikos, B.
M. KysnemnoB. — 3-e u3a. (31.). — Mocksa : JlabopaTtopus 3nanuii, 2015. — 296 c. — ISBN
978-5-9963-2960-1. — Texct : synekTpoHHBINA // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
[DnexTponnbIit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/70766.

2. [lanumosa, K. B. ®uszuka nomynpoBoauukoB : yueOnuk / K. B. llanumoBa. — 4-e u3., cTep.
— Cankrt-IletepOypr : Jlanp, 2021. — 384 ¢. — ISBN 978-5-8114-0922-8. — Texkcrt : 31eKTpOHHBIHN //
Jlanb : PIEKTPOHHO-OMOMHMOTEUHAas cuctema. [DIEKTpOHHBIA pecypc]: — Pexum pocrtyma:
https://e.lanbook.com/book/167840 .

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. MatyxwuH, B. JI. ®u3uka TBeproro tena : yuebnoe nocodue / B. JI. Maryxun, B. JI. Epmakos.
— Cankr-IlerepOypr : Jlans, 2022. — 224 c. — ISBN 978-5-8114-0923-5. — TeKcT : 31eKTpOHHBIH //
Jlanp : SIEKTpPOHHO-OMONMOTEUHass cucTema. [DIEKTpPOHHBINM pecypc]|: — Pexum moctyma:
https://e.lanbook.com/book/210305.

2. IlaBnos I1.B. ®usuka tBeproro Tena: YueOuuk st By3os / I1.B. I1aBnos, A.®. Xoxios. — 3-¢
u31., crepeorur. — M.: Beicmas mkomna, 2000. — 496 c. (manmuuue B Oubmuotexke TYCVYP - 58 ak3.).

3. ®u3nka KOHJCHCUPOBAHHOTO COCTOSIHUS: yueOHoe mocobue s By30B / FO.A. baiikos, B.M.
Ky3znenos. — M.: BUHOM. Jlab6opatopus 3nanui, 2011. — 294 c. (nanuuue B Oubnuorexe TYCVYP - 46
9K3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI
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https://e.lanbook.com/book/70766
https://e.lanbook.com/book/167840
https://e.lanbook.com/book/210305

1. ®u3nka KOHAESHCHUPOBAHHOTO COCTOSHUS: Y4eOHO-METOIUYECKOE MocoOre 1Mo 1abopaTOpHBIM
paboram ayisi CTyJqeHTOB HampaBiieHUs moaroToBku 11.03.04 «DnekTpoHWKa W HAaHOAJIEKTPOHHUKAY,
npoduns «IIpomeiiennas snexkrponuka» / E. B. CaBpyk, B. B. Kapanckuii, C. B. Cmupnos - 2016. 43
c. [DnexTponnsiii pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6275.

2. ®wusuka TBepaoro tena : Yuebnoe meroauueckoe nocooue / C. B. Cmupnos, H. B. 3apukoBckas
; MunuctepctBo obpazoBanusi Poccuiickoir denepanun, TOMCKUN TOCyAapCTBEHHBI YHUBEPCUTET
CHUCTEM yIpaBJICHUS U panuodekTpoHuku, Kadbenpa ¢pusnueckoit anekrporuku. - Tomck : TMIIIO,
2001. - 37 c. (manmuuue B 6ubnumoreke TYCVYP - 26 3k3.).

3. Kysnenos, C. . Kypc ¢usuku ¢ npumepamu penieHus 3aaad. « Du3nka KOHAESHCUPOBAHHOTO
coctostHus : yueoHoe nmocobue / C. U. Ky3nenos, H. A. Tumuenko. — Tomck : TITY, 2011. — 47 c. —
Tekct : anmekTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOIMOTEYHAs cucTeMa. [ DJIeKTPOHHBIN pecypc]: — Pexum
nocrytma: https://e.lanbook.com/book/10274.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl 111 CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUH.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM MIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHash ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopatopusi pU3MKH KOHJICHCUPOBAHHOTO COCTOSIHHMS M MAaTEPUAJIOB AJICKTPOHHOW TEXHHUKH:
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATHUN MPAKTUUECKOTO THUIA, yueOHas ayauTopus s
MIPOBEJICHUS 3aHATUHN JTa0OPATOPHOTO TUIIA, yueOHAas Ay AUTOPHSI ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIICHUE AJisi KypCOBOTO MPOEKTUPOBaHUS (BBIMOJHEHUSI KYPCOBBIX paboT), MOMEIIEeHUE AJs
MPOBEJCHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYIbTAIIMH, TOMEIIEHHUE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIA U IpoMexKyTouHo# aTtectanuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, A.
74, 119 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlabopatopubie makeThl: «TemmeparypHble cBOWCTBa (eppOMAarHUTHBIX MaTEpPUATIOBY,
«TemmnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHUBIICHHE
M30JISLMOHHBIX MaTepuanoBy, «IIpo6oii TonkomneHounblx KoHaeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCUMOCTh MPOBOJAMUMOCTH TUIJIEKTPUKOBY, «DOTOIIEKTPUUECKHE CBOMCTBA MOIYMPOBOAHHUKOBBIX
MarepuanoBy», «OnpeneneHre MLUPUHBI 3aPEIIEHHON 30HbI MOIYNPOBOAHUKOBY, «OMpeaeneHue TepmMo-
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OJ1C nmonynpoBogHuKOBY, «IddexT Xomnay, «dddekT [lenbrhey.

- JJaboparopHoe ob6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mt.),
ammepmetp ®-195, M-253 (2 mT.), ICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naGoparopHas (2
mT.), mpubop st uccnenoBanus npoodos TIIK, naboparopusiii crenn COII-5 (2 mT.), BomeT™MeTp B7-26,
BoJbTMETD 1 poBoit P4214, BonbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnsrotepHsbie mabopatopHbie padoThl (4 mIT.);

- Komnerorep Intel(R) Core (TM)2 CPU (4 mr.);

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPUAJTIOB AJIEKTPOHHONH TEXHUKH:
yueOHasi ayauTOpHUs AJIS NMPOBEICHUSA 3aHATUN NMPAKTUUECKOTO THUIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a0OPaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUIH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX paboT), HOMEIIEHUE IS
IIPOBEJEHUS IPYNIOBBIX U UHAUBUYyaIbHbIX KOHCYJbTALMM, TIOMEIIEHHUE I IPOBEACHUS TEKYILETO
KOHTPOJISI M IpOMEXXyTouHOM arrectanuu; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBAa (PEePpPOMAarHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOIAIINX MaTepUaIoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «IIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepaTtypHas
3aBUCHUMOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA MOJYIIPOBOJHUKOBBIX
MaTtepuanoBy, « OnpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYIIPOBOAHUKOBY, «OIIpeieIeHue TEpMO-
3/1C nonynpoBoAHUKOBY, « I dekT Xomaa», «dpdekt IlenpTher.

- JlaGopaTopHoe obopynoBanue u npudopsl: namepurens E7-8 (2 mr.), Bonpt™MeTp B7-22A (5 mt.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOKa b5-47, snexrpomerp B73-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummutanca E7-20, repaommerp E6-13, neus naboparopnas (2
mt.), npudop s uccnenosanus npodos TIIK, nabopatopusiit creny COII-5 (2 wT.), BonsT™MeTp B7-26,
BosibT™METp uppoBoit ®4214, Bonsrmerp D238,

HCTOYHUK MTOCTOSIHHOTO ToKa b5-47, n3mepurens nMmmuranca E7-20;

- KomnbroTepHbie 1abopatopHbie paboThI (4 1IT.);

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mirt.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;
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- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 DnexkTpoHHas CTpyKTypa OIIK-1, OIIK-2, |(KoHTposnbHas IIpuMepHBIil IepeyeHb
KOHJICHCUPOBAHHBIX [IKC-10 pabota BApUAHTOB (3aJaHUi)
MaTEepUaJIOB KOHTPOJIBHBIX PabOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tembl IpaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
2 CTpyKTypa KpUCTaJIOB U OIIK-1, OIIK-2, |KontponbsHas [IpumepHBIil nEpeyYeHb
CIIOCOOBI €€ ONpeIeIeHUS [IKC-10 pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
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3 TemuioBble CBOMCTBA OIIK-1, OIIK-2, |(KoHTponbHas [IpumepHBIil nepeyeHb
KOHJICHCUPOBAaHHBIX [TKC-10 pabota BAapUAHTOB (3aJaHUI)
MaTepuasioB KOHTPOJIBHBIX PaboT
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
4 3oHHas Teopus OIIK-1, OIIK-2, |TectupoBaHue IIpuMepHBIil IepeyeHb
KOHJICHCUPOBAHHBIX IIKC-10 TECTOBBIX 3aJaHUN
MaTCpHaJIOB DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
5 CTaTUCTUKA 3JEKTPOHOB U OIIK-1, OIIK-2, |KonTponbHas [IpumepHbIil nepeyeHb
JIIPOK B KOHJEHCUPOBAHHBIX [IKC-10 pabora BapUaHTOB (3aJaHui)
MaTepuaiax KOHTPOJIbHBIX PaboT
JlaGopatopHas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp IK3aMEeHALIMOHHBIX
BOIIPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
6 CtpyKkTypHBIC 1e(EKTHI B OIIK-1, OIIK-2, |[KonTpoJsibHas [IpumMepHbIi IEpedeHb
KOHJICHCUPOBAHHBIX ITKC-10 pabora BapUaHTOB (3aJaHui)
MaTepuagax KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
7 Quanextpuueckue coiictea |OIIK-1, OIIK-2, |TectupoBanue [IpumepHsIil nEpeUYEHb
KOHJICHCUPOBAHHBIX IIKC-10 TECTOBBIX 3aJaHUN
MaTepHraJioB DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUH
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
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8 MarnuTHbI€ CBOMCTBA OIIK-1, OIIK-2, |JlaboparopHas Tewmbl 1abopaTopHBIX PabOT
KOH/ICHCUPOBAHHbIX [IKC-10 pabora
MaTepHuaJioB TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
9 CrarucTtuka 3J1eKTpPOHOB U OIIK-1, OIIK-2, |KoHTponbHas [IpumepHBIil nepeyeHb
JBIPOK B IPUMECHBIX [IKC-10 pabota BapHaHTOB (3aaHUI)
MOJTyTIPOBOTHUKAX KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl MPaKTUYECKUX 3aHATHN
MIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
10 PaccestHue 371€KTpOHOB U OIIK-1, OIIK-2, |KonTponbHas [IpumepHbIil nepeyeHb
JBIPOK B MOJTYNPOBOAHUKAX. [IKC-10 pabora BapUaHTOB (3aJaHui)
Kunernueckue siBiieHus B KOHTPOJIbHBIX PaboT
NOJIyITpOBOJTHUKAX Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHATHIO
(cemuHapy)
11 HepaBuoBecubie HocuTenu  |OIIK-1, OIIK-2, |TectupoBanue [IpumMepHbIi IEpedeHb
3apsiga TIKC-10 TECTOBLIX 3aJaHUuN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHITHIO
(cemuHapy)
12 OnTruyeckue cBOMCTBA OIIK-1, OIIK-2, |[KonTposbHas [IpuMepHBIii TIEpeUYeHb
MTOJTYTIPOBOTHUKOB ITKC-10 pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUH
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. TlepBas Teopusi CTpOCHUSI aTOMa BOJIOPOAA, KOTOpasi YCHENTHO O0BIACHsIA Hanubojee BaKHbIC

€ro CBOMCTBA ObliIa TIPEJIOKEHA. . .
1. HeroTOHOM;

2. DHHIITEHHOM;

3. bopowm;

4. ne bpoiinem.

2. TerparoHayibHble pEIIETKH MOTYT OBITh:

1. mpocThIMH, 00BEMO-IIEHTPUPOBAHHBIMU U TPAHETICHTPUPOBAHHBIMU;
2. MPOCTBIMHA U 0OBEMO-IIEHTPUPOBAHHBIMH,

3. IpOoCThIMU U 06a30LIEHTPUPOBAHHBIMU;

4. IPOCTHIMH M TPAHEIIEHTPUPOBAHHBIMH.

3. JInsg Kakoil CHUCTEMBl XapaKTepHbI CIEAYIOUIHME CBOWCTBA: JIBE KPUCTAIIUYECKHUE OCU HE
MePIEHIUKYISIPHBI IPYT IPYTY, HO TPEThs MEPIEHANKYIISIPHA UM 00€HM, TIEPHOIBI TPAHCIISIINT
Pa3IUYHBI BO BCEX TPEX HANpPaBICHUAX:

1. TpUKIMHHAS;

2. TeTparoHaJibHAs;
3. MOHOKJIMHHAS;
4. rekcaroHajbHasl.

4. AKyCTHYECKHE BOJHBI TPEJCTABIISIOT. ..

1. 3ByKOBBI€ (0/1HA TPOJOJIBHAS U JIBE MOTIEPEYHBIE);
2. 3BYKOBBI€E (JIB€ IPOJOJIbHBIE U JIBE MTONIEPEUHbIE);
3. 3BYKOBbI€ (0/IHa IPOJIOTIbHAS U TPH MONEPEUHBIE);
4. 3ByKOBBI€ (TpU MPOAOIbHBIE U JIBE MOTIEPEUHBIE).

5. ®oHoHBI, KaK ¥ (HOTOHBI, TOTIUHSIIOTCS CTATHCTHKE. . .

1. MakcBenna-bonpiimana;
2. bonpiMana;

3. ®epmu-/lupaxa;4.
boze-OiinmTeiina.

6. He oka3pIBatOT BIMSHUS HA TEPMOJMHAMHUYECKHAE CBOMCTBA 3JIEKTPOHHON CUCTEMBI. ..

1. mIa3MOHBI;
2. (hoHOHBI;
3. doronmr,
4. MarHoHsbI.

7. TloBeneHwue TEIIOEMKOCTD MPU BBHICOKUX TEMIIEpaTypax KOPPEKTHO ONMMCHIBAET 3aKOH. ..
1. JleOas;

2. lrononra-IlTu;
3. DUHIITEHHA;
4. dypoe.

8. Ilpomecc pacnpocTpaHeHus Teriia oT 0oJjiee HarpeThiX JIEMEHTOB Teja K MEHEee HarpeThiM

Ha3bIBAeTCH. ..

1. TEmIONPOBOTHOCTHIO;

2. TEIJIOBBIM PaCIIUPEHUEM;
3. TEIIOBBIM CIKATHEM;

4. TEIIOEMKOCTBIO.

9. B uem cymHocTh npubmmkenus bopua-OnnenreriMepa?
1. 3JIEKTPOHBI B KPUCTAJIJIE HETIOIBUKHBI;

2. DJIEKTPOHBI U sA7Ipa HETIOIBHKHBI;
3. HETIOJABMKHBI TOJIBKO S/Pa;
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

4. HETIOABMKHBI TOJIBKO 3JIEKTPOHBI.

Urto obbscuseT monens Kponura-Ilenan?

1. BU BOJTHOBOUM (PYHKITUHU AJICKTPOHA;

2. popmy 30H bpuuttosna;

3. CyIleCTBOBaHHE Pa3pelICHHBIX U 3alPEUICHHbIX 30H;

4. HanM4Me KPUCTAJUTMUECKOTO TOJIS.

UeMy paBHO MOJTHOE YKCIIO JIEKTPOHHBIX COCTOSIHUM B IEPBOM 30HE bpuiuitosHa?
1. yuciny GpoHOHOB;

2. YHUCITy 3JEKTPOHOB;

3. yKMcny aTOMOB B KpUCTAIIE;

4. Macce 3JIEKTPOHOB.

BenauuuHy, paBHYI0 OTHOIIEHHUIO 3JIEKTPUUYECKOTO MOMEHTa AUAIJIEKTPUKA K €ro o0beMmy
Ha3bIBAIOT:

1. IMAIEKTPUYECKOM MPOHUIIAEMOCTBIO CPEbI;

2. OTHOCHUTENBHON AUAIEKTPUUECKON BOCTIPUUMYUBOCTHIO;

3. MOJAPU3yEMOCTHIO;

4. TUNIONLHBIM MOMEHTOM.

OnHoM U3 OCHOBHBIX XapaKTEPUCTUK JIFOOOTO MAarHETHKA SIBJSETCS. ..

1. oTHOCUTENbHAS AUAIEKTPHUUECKAsi BOCIIPUMMYNBOCTD;

2. IOJISIpU3yEMOCTb;

3. HaMarHUYEeHHOCTb;

4. nuaneKTpudecKas MPOHUIIAEMOCTh CPEIbL.

HamarunueHHOCTb € YBETUUEHUEM UHAYKIIMY MarHUTHOM MOJS. ..

1. cHauana BO3pacTaeT, 3aTeM YMEHbBIIIAETCS;

2. YBEIMYMBACTCS;

3. yMEHbIIAETCs;

4. He U3MEHsETCS.

KonnuecTBO ucioKauu. ..

1. HE 3aBUCHUT OT TeMIepaTyphl;

2. 3aBUCHUT OT TEMIIEPATYPHI MO JIMHEHHOMY 3aKOHY;

3. 3aBHCHUT OT TEMIEPATYPhI 110 KBAAPATUYHOMY 3aKOHY;

4. 3aBUCHUT OT TeMIIEpaTyphl IO KyOMUYECKOMY 3aKOHY.

Mex 1ty TUCIOKalusIMU CyIIECTBYET:

1. cmaboe ynpyroe B3auMoJIeHCTBHE;

2. cmaboe HEeyIIpyroe B3anuMOICHCTBHE;

3. CIIbHOE YNIPYTrO€ B3aUMOJCHCTBUE;

4. CUJIBbHOE HEYIPYTO€ B3aMMO/ICHCTBHE.

Toueuynbie aAedeKTH, BO3HUKAIONIUE MPU OOJYUCHUU KPHUCTAJIOB OBICTPHIMU YaCTHUIIAMH,
MOJTyYWJIN Ha3BaHHUE. ..

1. nuHEHHBIX 1e()eKTOB;

2. nepexron no IlloTTkwy;

3. nedexToB Mo DpeHKeIto;

4. paauallMOHHBIX 1€(hEKTOB.

OnauH U3 BO3MOXKHBIX MEXaHU3MOB Pa3MHOKEHUS AUCIOKAIUI ObLT IPEIOKEH. ..
1. IllorTkm 1 Pumowm;

2. ®pankom u Pungom;

3. ®penkeneM u OpaHKoOM;

4. I'nb6com u Pumom.

O6pa3oBanue aedexTos no IoTTkH yMeHbIIAET INIOTHOCTh KpUCTAlIa U3-34. ..

1. yBenuueHus ero 06beMa Mpy MOCTOSTHHOM Macce;

2. yMEHbILIEHUE €r0 MacChl PU MOCTOSTHHOM 00BbEME;

3. yMEHbIIIEHUEM €ro 00beMa U YBEJIMYEHUEM MaCChl;

4. yMeHbIIIEHHE €r0 Macchl U YMEHbIICHHs 00beMa.

[Ipu TemnepaType aGCONIOTHOTO HYJSI ypoBeHb DepMu Ais COOCTBEHHOTrO MOJIYNPOBOJHUKA
pacrojaraercs. ..

1. mocepearHe MeX Ay JHOM 30HBI IPOBOJAUMOCTH U MOTOJIKOM BaJICHTHOM 30HBI;
2. moceperHe MEXAY JHOM 30HbI IPOBOAMMOCTH U YPOBHEM JOHOPHOI MpUMECH;
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3. mocepeMHe MEXIY YPOBHEM aKIIENTOPHON MPUMECH U MOTOJIKOM BaJICHTHOW 30HBI,
4. HaXOOUTCSA B BAJICHTHOU 30HE.

Jnuna cBo60gHOTO polera 3aBUCUT OT SHEPTUU IO CTENIEHHOMY, 3aKOHY, IIPH pacCeMBaHUU Ha
aKyCTHUeCKHX (POHOHAX, ITa CTENEHb MPUHUMAET 3HAUCHUE:

1.1;

2.-1;

3.0

4.1/2.

TennonpoBoAHOCT, 00YCIIOBIEHHAS IEPEHOCOM TEIJIa 3a CYET TEIUIOBBIX KOJeOaHUil aTOMOB
KPUCTAJIMYECKON PEIIeTKH, Ha3bIBACTCH. . .

1. poHoHHas;

2. oNeKTpoHHAs (IBIpOYHas);

3. OunossipHas;

4. poToHHas,

5. DKCUTOHHas.

TennonpoBOIHOCTD 3a CUET MEePEeHOCca TEIUIa U3TyUYEHUEM HAa3bIBACTCA. . ..

1. pononHas;

2. oNeKTpoHHas (IBIpOYHas);

3. OunossipHas;

4. poToHHas,

5. DKCUTOHHas.

DddexT, CBA3aHHBINA CO CI0XKHOW 30HHOW CTPYKTYPOH B MOJYIPOBOJHUKAX M BO3MOXHOCTHIO
MEX30HHOTO MJIM MEXI0JIMHHOTO pacCesiHus, Ha3bIBaeTCH. . .

1. apdexrom 3unepa;

2. 3¢ dexrom I"anna;

3. yaapHOH MOHHU3ALUEH;

4. a¢pdexrom Xomra.

DddexT 'anna HaOMIOAACTCS B TAKUX TOJISIX, TPH KOTOPBIX ApeioBasi CKOPOCTH ...

1. cTaHOBUTCSI CPAaBHUMOM C TEIJIOBOM CKOPOCTHIO;

2. MHOTO OOJIBIIIE TEIIJIOBOM CKOPOCTH;

3. MHOTO MEHBIIIE TEMIOBON CKOPOCTH;

4. CTAaHOBUTCS CPaBHUMOM ¢ a30BOI CKOPOCTHIO;

IIpu KakOM yCIIOBHUM HOCUTEM 3aps/ia HE HAXOIATCS B TEIJIOBOM PAaBHOBECHH C PEIICTKON?
1. Korza ’JIeKTpOHHAs TEMIIEpaTypa CpaBHUMA C TEMIIEPATypOil KpUcTaia;

2. KOr/ia JIEKTPOHHAs TEMIIEpaTypa MHOTO MEHbIIIE TEMIIepaTyphl KPUCTAILNIA;

3. Korza 3JIeKTpOHHAs TEMIEpaTypa MHOTO OOJIbLIIE TeMIIEpaTypbl KpUCTaJLIa.
Brnepssie cBoii ad ekt ['anna Habaro1ad B. ..

1. pochune nnnus;

2. pochunae rammms;

3. KpEMHHUH;

4. apceHuie rajyumsl.

[Tpu yBenuueHun HaNpsHKEHHOCTH TOJIS HACTynaeT npo0oil B TOM ciiydae, ecliu. . .

1. reHeparys KOMIIEHCUPYETCS PeKOMOWHAITUEH;

2. reHeparus He KOMIIEHCUPYETCS] peKOMOMHAIINCH;

3. pekoMOUHAIM KOMIICHCUPYETCS TeHEpAIUEH;

4. pekoMOMHAIHS HE KOMIIEHCUPYETCsI TeHepaIe.

YMeHbUIEHHE JHEPTUU HOHHM3ALUU JOHOpPAa YBEJIUMYHUBAET BEPOSTHOCTH TEPMHUUYECKOTO
BO30Y>KJICHHSI COTJIACHO CTATUCTHKE. ..

1. Bo3e-DiiHmTeHa;

2. ®epmu-lupaka;

3. Maxkcsenna-boaeimana;

4. bonsMana.

B Mexx30HHOM U3TydaTeIbHOM PEKOMOWHAIIUYA MOTYT y4acTBOBATh. ..

1. TobKO (hOTOHBI;

2. TONIbKO (DOTOHBI U AJIEKTPOHBI;

3. TOJIBKO JIEKTPOHBI U JBIPKU;

4. Tos1bKO (DOTOHBI U JBIPKU.
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31.

32.

33.

34.

35.

el S

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.

SN A

Jl1st XapaKTepuCTUKU PeKOMOMHAIIMOHHBIX IIPOLIECCOB B MOJIYIPOBOJAHUKE BBOJIUTCS TIOHATHE. . .
1. Bpems )KU3HU HEOCHOBHBIX HOCHUTENEH 3apsa;

2. BpeMs JKM3HU OCHOBHBIX HOCHUTEIIEH 3apsia;

3. KOHUEHTPAIIMM HEOCHOBHBIX HOCUTEIIEH 3apsaa;

4. KOHILICHTpallMi OCHOBHBIX HOCUTEJICH 3apsia.

[Tornomenue cBeTa MOJYNPOBOJHHUKOM, CBSI3aHHOE C BO30yXJAeHHUEM KojebaHUU
KPUCTAJJIMYECKON PEIIETKH, Ha3bIBAIOT ... MOTJIOIIEHUEM.

1. pelieToYHbIM;

2. IPUMECHBIM;

3. cOOCTBEHHEIM;

4. 5KCUTOHHBIM.

Kakwue 3¢ppexTpl CunbHOro nosst NpUBOAAT K U3MEHEHHUIO TOBUKHOCTH HOCUTENEH 3apsaaa?
1. apdexr 'anHa u ynapHas HOHH3AIINS,

2. 2 dexrt ['anHa 1 3¢ dekT pazorpesa IEKTPOHHO-IBIPOYHOTO Ta3a;

3. ynapHas nonuzarus u 3¢dexT 3unepa;

4. sniekTpocTaTudecKkas noHu3amnus u 3gdext 3unepa.

Kaxoit mporiecc pexkomOuHaImy onuckiBaeT Teopust Xoia — [llokmu — Puna?

1. MeX30HHYIO U3ITy4aTeIbHYIO;

2. MeX30HHYIO O€3bI3Ty4aTeNbHyI0;

3. peKOMOUHAINIO Yepe3 JTOBYIIKY;

4. Oxe-peKOMOUHAIIHIO.

4. ®epmu-/upaka.

KoaddumenT nornoiieHus: xapakrepu3yeT HHTEHCUBHOCTh CBETA!

1. mpomenmero yepe3 odpaser;

2. TOTJIOIIEHHOTO B 00pa3iie ¢ eAUHUYHON TONIIUHOM;

3. IOTJIONIEHHOT O B 00pa3le B €IMHUILY BPEMEHU;

4. Bomremiero B oopasertl.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Mogens atoma bopa.

VYpasuenue Illpenunrepa.

KBaHTOBO-MEXaHNYECKOE OMUCAHME CTPOECHUE aTOMa (DJIEKTPOH KAK BOJHA M KaK 4acTHULA,
AJIEKTPOH U MOTEHINATIBHBIN Oapbep, KBAHTOBBIN OCIIHILIATOP).

ToueuHas cHMMETpPHsI KPUCTAILJIOB.

ITpsimas pemerka. 14 TpaHCIALMOHHBIX pelIeTOK bpasa.

OO6parHas pemierTka.

MeTtoap! onpeiesieHnss aTOMHOM CTPYKTYpPbl KOHACHCUPOBAHHBIX MaTEpPHAJIOB.

Knaccugukaius KOHIeHCHPOBAaHHBIX MaTepUasioB. THIIBI CBsI3€il. DHEPTHsl CBS3H.
MonexynsipHble kpuctaisl. MoHHble KprcTauibl. KoBaeHTHbIE KpUCTalIbl. MeTasuibl.
Knaccudpukanusa nedexros. TemnoBsie ToueuHble AedekThl. PaBHOBeCHass KOHIEHTpALMs
TOYCYHBIX J1€()EKTOB.

Pannanuonusie nedeKThI.

Hucnoxkanuu. Kontyp u Bexktop broprepca. HanpskeHus, cBA3aHHbIE ¢ IMCIOKALUSIMH.
DHeprus guciokanuil. ICTOUHUKY IUCTOKALMMA.

JleeKThl cTeXHOMETpHH.

TennoBble KoeOaHUS AaTOMOB. AMIUIUTY/IBI.

TenmoemkocTh TBepAbIX Tel. 3akoH [rononra-IItu. Teopus Ditnmreiina. Teopus [ebas.
TemnoeMKOCTh METaIOB. YUeT BKJIaa CBOOOHBIX SJIEKTPOHOB.

TemoBoe paciipeHre KOHAEHCUPOBAaHHBIX MaTEpUAIIOB.

TennonpoBoAHOCTh KOHAEHCUPOBAHHBIX MaTepuanaoB. TemIonpoBOJHOCTh METAJIOB,
U30JISITOPOB U TIOJYTIPOBOJHUKOB.

Juddy3us B KOHIEHCUPOBAHHBIX MaTEpUaNaXx.

Knaccugukaius KOHIeHCHPOBAaHHBIX MAaTEPHAIIOB 110 BETMUNHE JIEKTPOIIPOBOIHOCTH.
VYpasuenue llIpenunrepa nis TBepaoro rena.

CBolicTBa BOJIHOBOT'O BEKTOpaA 3JIEKTPOHA B KpUcTauie. 30Hbl bpuiitosHa.

OddexTuBHaAsS Macca dTEKTPOHA.

OcHOBHBIE CBOMCTBAa METAJNIOB. DJIEKTPONPOBOIHOCTh METAJIJIOB.
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CobcTBeHHas MPOBOJUMOCTD MOTYTPOBOIHUKOB.

DIEKTPONPOBOIHOCTH U30JIATOPOB.

[Tonspu3zanust KOHACHCUPOBAHHBIX MaTepuanoB. OCHOBHBIE XapaKTEPUCTHKH.
VYnpyras nonspuzanus. DinektponHaa. Monnas. JlunonbHas.

Temnoas noysipuzanusi. nektponHas. Monnas. J{unonbHasi.

CBA3b MEXKIY NUAJIECKTPUUYECKON NPOHUIIAEMOCTBHIO U MOJSIPU3YEMOCThIO. YacToTHas
3aBHCHUMOCTH JIUAJIEKTPUYECKOM MPOHUIIAEMOCTH.

JusnekTpudeckue noTepu.

Knaccudukanys MarHeTUKOB.

[Ipupona nuamarneTusMa, napaMarieTusma u eppoMarHeTusma.

CraTtucTuKa 3JI€KTPOHOB U JBIPOK B COOCTBEHHBIX, IPUMECHBIX U KOMIIEHCUPOBAHHBIX
MOJTYIPOBOIHUKAX.

TemnepaTypHas 3aBUCUMOCTb MOJIOKEHUSI ypoBHSI DPepMu B COOCTBEHHBIX M MPUMECHBIX
MOJTYPOBOIHUKAX.

[IpumecHbIe MOTYTTPOBOAHUKY MPU OUYEHb HU3KUX TeMIlepaTypax.
CuibHOJNIETMPOBaHHBIE TTOTYTPOBOIHUKU. KpUTEpuili CUIILHOTO JIETUPOBAHMUSL.
MexaHu3Mbl paccesHus AIEKTPOHOB U JBIPOK.

Kunernueckoe ypaBuenue bonpiimana.

Bpewms penakcanuu.

TemnepatypHasi 3aBUCUMOCTb MOABUKHOCTH HOCUTEINEH 3apsija.
["anbBanOMaruuTHbIe siBeHus. D¢ dexTt Xoa.

["aibBaHOMarHuTHBIC SIBICHUS. MarHuTOpe3UCTUBHBIN 2P (DEKT.
Tepmonnexkrpuueckue sBiaeHus. Tepmo-21C.

Tepmoanekrpuueckue sieHus. Ipdext 3eedeka.

Tepmoanekrpuueckue sBieHus. Ipdexr [leapTre.

Tepmoanekrpuueckue sBieHus. Ipdext Tomcona.

PaBHOBecHBIE 1 HEPAaBHOBECHBIE HOCUTEIH 3apsiia.

bunonspHas 1 MOHOMOJsIpHAsA ONTUYECKAs TeHEepaIusl.

MaxkcBeIoBCKOE BpeMsl pelaKcalii.

MexaHu3Mbl peKOMOUHAITIH.

Teopus pekomOunanuu Xosta-llloknmu-Puna.

TemneparypHasi 3aBUCUMOCTb BPEMEHH KU3HU HOCUTENEH 3apsija.

YpaBHEeHUE HEMPEPHIBHOCTH.

Huddysus u apeiid HepaBHOBECHBIX HOCHUTEINEH 3apsina. COOTHOIICHHs DHHINITEIHA.
[Ipupoaa moOBEpXHOCTHBIX YPOBHEIA.

DddexT mosi.

BrusiHre moBepXHOCTHOM PEKOMOWHAIIMY HA BpEeMs KU3HH HOCUTEIIEH 3apsa.
Onrtuueckue K03 HUITHESHTHI.

MexaHu3Mbl TOTJIONICHHS CBETA B OJTYTPOBOIHUKAX.

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. KaxoBo nomxHo 6b1Th paccTosinue Mexxay Na u Cl, eciu ux mosHast 3Heprus paBHa Hyuo, 10 =

2,36 A? Cxombko SHEpruu Tpedyercs Ha 0Opa3oBaHKE 3TOM Mapbl HOHOB U3 Mapbl aTOMOB?

. Haiinure yrael orpaxkenus ot miockocted [100], [110], [111] kpuctanna mapraHua,

COOTBETCTBYIONIME TU(PPAKIIMOHHBIM MaKCUMyMaM | — oro mopsaka i XapaKTepUCTUYECKOTO
PEHTTEeHOBCKOro u3inydeHus Cu.

. Halinure sHEpruio u CKOpoOCTh MEKTPOHA B KPUCTAJUIMYECKON pemieTke Al, ecian ero BOJIHOBON

BEKTOp HaXOJIUTCS BO BTOPOi1 30He bpuiiosHa ¢ koopauHaTaMu KX=m/a, Ky=mn/a.
Kakoga teroemkocts xxenesa npu 500 °C? Kakoa yacrora Jle6ast koneGanuii atoma Fe?

. Beruucnure ko3P UIUEHT THHEHHOTO TETJIOBOTO pacUIMpPEeHUs cepedpa, eciau cpeaHee

paccTtosiHue Mexay atomamu npu temmneparype 1000 °C paBHO 5% OT mocTossHHOU
KPUCTAJUIMYECKOU PELICTKH.

. Haiinure pasuuily sHepruii (B equHunax kT) Mexay 3J1€KTPOHOM, HAXOASIIUMCS Ha YpPOBHE

q)epMI/I, " JJICKTPOHAMH, HAXOAAIIUMHUCA Ha YPOBHAX, BCPOATHOCTHU 3alIOJIHCHUA KOTOPBIX

pasusl 0,20 u 0,80.

. DnekTpuueckoe conpoTuBieHue audnekrpuka npu Harpese oT 300 1o 500 K uzmenunocs B 10

pa3. Haliqure sHEpruo akTuBaluy NPOBOAUMOCTH.
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8. DHeprust oOpa3oBaHMs BaKaHCUN B KaTHOHHOM M aHnOHHOM pemeTkax NaCl cocrasmsiet 0,8 3B,
paccTtosiHue MexXay Ommkammmu cocensamu 2,8 A. OnpeaenuTe KOHIEHTPAIUIO 1e(EeKTOB B
kpuctauie npu 500 K.

9. ITpuMmecHBIl YpOBeHp B apceHHIe Taand Heromnuica mnpu 100 K. Omnpexennre THII H

KOHITEHTpPAITHIO IPHMeCI, eclI TeMIeparypa T; B HeM paBHa 200 K.

10. .

OmnpenenuTe KOHLEHTPALIK HOCHTENEH II  VYISIBHOE CONPOTHBICHHNE KPEMHILA,
nernpoBaHHOTO (hocthopom mpu 300 K, ecm N~=10" M7, a =500 cm?/Be.

11. _

B 3kcnepimeHTe mo m3ydeHHIo 3¢dexra Xonma, IpoBeleHHOM C 00pa3loM KpeMHIA
TMONYIeHsl ceyionmie ganaeie: =1 cm; d=0,1 cm; a=0,2 cMm; I=5mA; B=1 Tm; U=0,245 B (B
HanpaeneHHH Toka): Up=2MB. Cumras, 49ro xomn-¢akrop ry=1,18, ompenmenmnte: a) THO
MIONYIPOBOIHIKA; O) KOHIIEHTpALIl0 OCHOBHBIX HOCHTendeil; B) XONTOBCKYIO IOIBIDKHOCTB
HOcHTeTeil.

12. IIpmi marpeee Kycka HMOTYHPOBOJHNKA IMIMHOII | cM 1 cedeHneM IX1 MM B HeM BO3HIIK
Iepenan Temieparyp, Ha oxHoM KoHne 300K, a Ha apyrom 350K mpm 3TOM Ha XOJIOIHOM
KOHIle MOABIICA 3IeKIpHYecKil moTeHNNnan B -6 MB, a Ha apyrom +3MB. Hailunre
IudpdepeHINaTBHYIO  TepMoO-3/IC  MONYIpPOBOIHNKa. IIpeianonarasd, 4YTo 3T0 KpeMHHI,
olmpeleniTe THI IOTYIPOBOIHIIKA H  HAilllTe TepMOIIIHAMIIMECKNI pPAaBHOBECHYHO
KOHIIeHTpalllIo HocHTenell 3apsana.

13. CopepmeHHBI KpHcTanl Ge TonmmmHOII B 1 MM ocBemaerca npun 0 K ¢oromam c
sHeprueil 0,82 3B (o=10 cm!). IToTok cBeta coctaBmeT 10'8 ¢oTom/cmic. HailTi BemndmHy
NIOTOKA CBeTa, MPOXO0IAINero CKBO3b KplcTall. HalimiTe ko3 immieHT S3KCTHHKITNH Ge.

14. B IOBEpXHOCTHOM ClI0€ NpAMOYTONBHOTO 00pasna KpeMHHS p-TiHIa, JIerHPOBAHHOTO
oopom N=10'%cm~, mmuroii 1 MM npn 300 K reHepHpyOTes 31IeKTPOHE! Ap, T,=10c. Hailmre
KOHIIEHTpAallHK HEpAaBHOBECHBIX HocHTeneil, ecam npn 3TtoM B o0pasme BO3HHKIO
3eKTPHYECKOe II0JIe HallpsKeHHOCTRo0 10~ B/em.

9.1.4. TeMbI NPaKTHYECKUX 3AHATHH
1. Mogens atoma bopa.

2. Bunbl xummuueckux cBsizeil. Pacuer sHeprun o0pa3oBaHus XUMUYECKOM CBSI3H.

3. Kpucramuimueckoe CTpOE€HUE TBEPBIX TE.

4. TeruioBble CBOMCTBA KOHACHCUPOBAHHBIX MATEPHUAJIOB.

5. CTaTuCTUKA 3JEKTPOHOB U JIBIPOK B KOHJICHCUPOBAHHBIX MaTEPHUAIIOB.

6. JledekThl B KOHACHCUPOBAHHBIX MaTEpHAIaX.

7. JAupnexkTpudecKre CBOMCTBA KOHAEHCUPOBAHHBIX MaTepuanoB. [lomsipuzyeMocTs.

8. Pacuer Temmneparyp Ha 30HHOW JUarpamMMe MOJYHOPOBOJAHHKA, MPUMECHON KOHIIEHTPAIUH

HOCHUTEJIEH 3apsa.
9. PacuyeTt KoHIIEHTpaMK HOcUTeNeH 3apsiaa metoaoM tepmo-2JIC, Xomna u 3eebeka.
10. Pacuer u30BITOYHON KOHIIEHTpallMd HEPABHOBECHBIX HOCHUTeJeW 3apsma. Pacuer

nuhy3uoHHOTO U IpeiihOBOTO TOKOB HEPABHOBECHBIX HOCUTENCH 3apsa.
11. Pacuer ontuyeckux K03 GHUIIMEHTOB MOTYTIPOBOIHUKOB.

9.1.5. Tembl 1aG0paTOPHBIX padoOT

[u—

. Onpenenenue 4acToThl KojaeOaHHU MOMEPEYHBIX ONTUYECKUX (POHOHOB B MOHHBIX KpUCTAIIIAX.
2. HccnenoBanue TeMnepaTypHOM 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH MOJYIPOBOIHUKOB.
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3. HUccnenoBanue TemmepaTypHOW 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH MOJUKPUCTATUIMUECKUX
(beppoMarHeTUKOB.
4. N3MepeHne KOHLIEHTPAIIMK HOCUTEJIEH 3apsiaa B MOJyIpOBOAHUKAX MeTOI0M TepMo-D1C.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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