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MHUHHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUIMCKOM ®EJIEPAIIAA

denepanpHOE OIOKETHOE TOCYJapPCTBEHHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIICTO 00Pa30BaHUs

«TOMCKHH TOCYJAPCTBEHHBIV YHUBEPCUTET CUCTEM YIIPABJIEHUS

N PAIJNOSJEKTPOHUKN» (TYCYP)

YTBEPXKJAIO

JupekTop nenapraMeHTa 00pa3oBaHus
(ITpopexTtop mo yue6Hoii padore)

ILE. Tposin
«_» 2017 1.
PABOYAS ITIPOTPAMMA YYEBHOM JUCHUIIJIMHBI
OU3NKA KOHAEHCUPOBAHHOI'O COCTOSAHUA
Ypogens npogeccnoHaJILHOr0 00pa3oBaHus: BbicIiee 00pa3oBaHMe - OakagaBpuaT
HanpagjeHusi HOAr0TOBKHU 11.03.04 «DneKTpOHUKA U HAHODJICKTPOHHUKAY
Hanpasaennocrs (npodpuib)  IIpoMblliieHHAs JIEKTPOHUKA
®opma 00yueHHs ouHas
dakyJabTeT aneKkTpoHHOH TexHuku (POT)
Kadenpa [OPOMBIIUTCHHOH dnekTporukn (ITIp3)
Kype_ 2 Cemectp 4
Yueonblii mian nadopa 2015 rona.

Pacnpenenenue pabouero BpeMeHn:

P S O - A - N - 2
Ne Buzbl yue6Hoii padoTs g g g S S S S g 5 =

: |£ |2 |2 |2 |2 |2 |2 |4 2

Q Q Q @] @] @] @) @] =
1. | Jlekuuu 18 18 | 4acosB
2. | JlabopaTopHbie padoThI 16 16 | 4acoB
3. | [IpakTHyeckune 3aHATUS 18 18 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) - - 4acoB
5. | Beero ay1nTOpHBIX 3aHATHIA (Cymma 1-4) 52 52 | 4acos
6. U3 HuX B HHTEpaKTHBHOI (hopme 10 10 | 4acosm
7. | CamocrosiTesbHas padora crynentTos (CPC) 56 56 | 4acos
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 108 108 | 4acos
9. | Camocr. pa6oTa Ha OArOTOBKY, CAAYY IK3aMeHa 36 36 | 4acoB
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 144 144 | 4acoB

(B 3a4€THBIX eIMHUIIAX) 4 4 3E
Ox3ameH __4  cemecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 77 ot « 11 » 1 2017 1

Jlucr corjiacopaHmii

Pabouas nporpamma coctaBiieHa ¢ yueToMm TpeboBaHuii denepaabHOr0 rocy1apcTBEHHOro 00pa-
30BaTeNibHOTO cTaHaapra Beiciiero odpaszoBanus (PI'OC BO) nanpaBnenus 11.03.04 «DnIEKTpOHHUKA H
HAHOAJICKTPOHHUKaA» (YpPOBEHb OakajiaBpHara), yTBEP)KIACHHOTO MPHUKa30M MUHHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoii denepanmu ot 12 mapra 2015 1. Ne 218, paccmoTpeHa u yTBepKAeHa Ha 3aCECIaHHUH

kadenps! huzmdeckon snekrponuku ot «11» 01 2017 r., mporokon Ne 77 .
PazpaboTunkm:

[Tpodeccop xaheapsr DD / C. B. CmupHOB
JHouent kadeapsr DD / E. B. CaBpyk
Accucrent kadeapsr O3 / B.B. Kapanckuit

3aBenyommii kadeapoi
[Tpodeccop kadenpsr PO / ILE. Tposia

Pabouas mporpamMma coriacoBana ¢ GpakyabTeTOM, TPOPHINPYIONMIEH U BBITYCKAIOMIEeH Kadeapamu
HAaIpaBJICHUS TIOATOTOBKH.

Jlekan OOT / A.W. Boporun

3aB. npoduiupyromeit

kadenpoit IIp> / C.I'. MuxanbueHKo
3aB. BbIyCKarOLIEH

kadenpoit IIp> / C. I'. MuxanbyeHKo
JKCNepThI:

[Ipencenarens METOAMYECKOU

komuccuu daxyiabrera DOT / N.A. Yucroenosa

[Ipencenarens METOAMYECKOU
komuccuu kagenpst [1pd / H.C. Jlerocraes
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Heabro n3yueHus: nucuuinibel «dusnuka KOHACHCUPOBAHHOTO COCTOSHUSY SBISAECTCS OCBOCHHE TCOPETUYE-
CKUX OCHOB CTPOCHUSI TBEPIOTEIbHBIX MATEPHAJIOB, UX CBOMCTB, MPOIECCOB U 3(P(PEKTOB B TBEP/IBIX TEIaX.

3agayveil m3ydeHus AUCHUIUIMHBI «DW3WKa KOHIEHCHPOBAHHOTO COCTOSHUS» SIBIISIETCS NPHOOpETeHHE
HaBBIKOB M YMEHHUH OIIPeIeIeHNS MIEKTPOPH3NIECKAX U ONTHIECKUX MapaMeTPOB TBEPABIX TEI.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBMM ¢ OCHOBHOHW 00pa3oBaTeILHOM MporpamMMon mucHHILIHHA «DPH3MKa KOHICHCHPOBAHHOTO
COCTOSTHUSI» OTHOCHTCS K 00s13aTeNIbHBIM AUCIUITINHAM 6a30Boit yactu (b1.5.13).

OcHOBO# a5t M3ydeHus] AUCIHUIUINHB «DH3rnKa KOHAEHCHPOBAHHOTO COCTOSIHHS SIBJISIIOTCSI KYpPCHI: Mate-
MaTHuKa, QU3nKa, XUMUS, KBAHTOBAsI MEXaHUKa, MaTePHAaJIbl AIIEKTPOHHOW TEXHUKH, TBEPJOTEIbHAS HIEKTPOHUKA.

OCHOBHBIC MOJOXCHUS TUCIHUILTUHBI «DU3MKa KOHJCHCUPOBAHHOTO COCTOSIHUS JTOJIKHBI OBITh MCIIOJIH30-
BaHBI IIPU U3YUYCHUU CICTYIONINX TUCIUIUINH. HAHOAJICKTPOHHUKA.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JTUCHUIIJIMHbI

3.1. I3yyeHue TUCHMIUIMHBI HANPABJIEHO HAa (OPMHPOBAHUE Y 0aKAJIABPOB CJENYIOIIMX KOMIETEH-
110707

- CIIOCOOHOCTBIO TNPEJCTABNIATh aJICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHWM HAy4YHYIO KapTHHY MHpa Ha
OCHOBE 3HAHMSI OCHOBHBIX OJI0KEHHI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK 1 MaremaTuku (OTIK-1);

- CIIOCOOHOCTHIO BBISBIISITH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIeM, BOSHUKAIOIINX B X0/ MPOdeccro-
HaJIbHOM JACATCIIBHOCTU, IPUBJICKATH IJId HUX PCHICHUA COOTBGTCTByIO]_[II/Iﬁ (1)H3HKO'MaTeMaTH‘{CCKI/II>'I afnrmapar
(OIIK-2);

- CIOCOOHOCTBIO UCTOJIH30BATh OCHOBHBIE MMPUEMBI 00pabOTKH U MPENCTaBICHNS SKCIIEPUMEHTATBHBIX JaH-
Hbix (OIIK-5).

3.2. B pe3yabTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHNUS KOHIACHCUPOBAHHOT'O COCTOSHHS;

— (U3UKO-XUMHYECKHE OCHOBBI B3aUMOJICHCTBUS MEXy OCHOBHBIMU MaTe€pHaIaMH 3IEKTPOHHON TEXHUKY;

— OCHOBHBIE XapaKTePUCTUKN KOHJCHCUPOBAHHBIX MAaTEPHAJIOB U UX CBA3b C COCTABOM U CTPYKTYpOIi;

— MapaMeTpbl KOHACHCHPOBAHHBIX MAaTEPHAIIOB U OCOOCHHOCTH UX U3MEPEHUS,

yMeThb:

— BBIOMpATh MaTepuall C ONTUMAIbHBIMKI CBOMCTBAMH JJISl peali3alty 3a/1a4 JJIEKTPOHUKH;

— HCTOJIB30BaTh (PU3UKO-MATeMaTHYECKHI armapaT JJIsl pacyeTa dJIeKTPHYSCKUX U ONTUYECKUX XapaKTepH-
CTHK MaTepHuaa;

BJIa/1eTh:

— HaBbIKaMH KOMIUIEKCHOTO TIOAX0/ia K BEIOOPY HEOOXOAMMBIX CBOMCTB MaTe€pHaioB;

— METOAMKON pacyeTa JIEKTPHUECKUX U ONITUYECKUX MapaMeTpOB MaTepPHAIOB SJIEKTPOHHON TEXHHUKH.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

3a4CTHBIC CAMHUIIBI.

OO0mas TpyIOEeMKOCTh JUCITUTUIMHBI COCTABIISICT 4

Bun yueOHoii padoThI Bceero yacos CEMZCTPH
AyauTopHsle 3aHATHS (BCero) 52 52
B ToMm uucne:
Jlexrpm 18 18
JlabopaTopHble paboTHI 16 16
[IpakTHyecKue 3aHATHS 18 18
CamocTosiTeJIbHasi padoTa (Bcero) 56 56
B tom uncne:
IIpopaboTka JIeKIHOHHOTO MaTepHaa 10 10
IToaroToBKa K 7a00paTOpHEIM paboTam 12 12
BrinojHeHne MPaKTHYECKAX 3aJaHUH 16 16
BrimonHenne v 3amuyTa HHANBHAYANBHBIX 3aganuii U3-1, N3-2 8 8
IToaroroBka Kk KoHTpOIbHEIM paboram KP-1, KP-2 6 6
TToaroroska k tectam T-1, T-2 4 4
By npoMeKyTOYHOMH aTTEeCTAIUH 36 36
DK3aMeH 36 36
OO01as TPYI0EMKOCTh, Yac 144 144
3ayernbie EquHuIbI 4 4
5. COAEP KAHUE JUCHUITIMHBI
5.1. Pa3znenbl JMCHUIVIMH U BHbI 3aHATHH
= SE| 2z S e s ®dopmupyemMble
Ne HaumenoBanue pa3iena THCHUIIHHBI g Z = E s| 58 e KOMIICTCHITMH
n/n 5 EE| & 'S § EE 3 (OK, OIIK, TIK,
S| g5 €% £S5 & TCK)
= = Q
1. Beenenue, nenu 1 3a1a4n TUCIUTIIAHBI 1 - - - 1 OIlK-1,2,5
2. | DreKTpoHHAs CTPYKTYpa TBEPABIX TEJ 1 2 - 4 7 OIlK-1,2,5
3. CTpoeHne KPHCTAIIIOB 1 1 - 4 6 OIlK-1,2,5
4, TBepoe Teno Kak ra3 KBa3H4acTHI] 1 1 - 4 6 OIlK-1,2,5
5. ®DOHOHHBIN CIIEKTP 1 1 4 4 10 OIlK-1,2,5
6. TemmoeMKoCTh TBepIBIX Tel 1 1 - 4 6 OIlK-1,2,5
7. | Arrapmonmnueckue 3(h(eKTs B KpHCTaIax 1 2 - 4 7 OIlK-1,2,5
8. 30HHAs TEOPHS TBEPIBIX TEI 2 1 - 4 7 OIlK-1,2,5
9 CraTHCTHKA 3IIEKTPOHOB H JBIPOK B METaJUIaX W MOIYIIPO- 5 2 ) 6 10 OIIK-1.2.5
BOJTHUKAX
10. | CtpykTypHBIe TeQEKTHI 2 2 - 6 10 OIlK-1,2,5
11 PaBHOBeCHas cTaTHCTHKA AJIEKTPOHOB U JBIPOK B IPUMEC- 5 2 4 6 14 OIIK-1.2.5
HBIX MTOJTYTIPOBOIHUKAX
12 f:feﬂm mepeHoca HOCHTENeH 3apsiia B IONYIPOBOIHH- 1 1 4 4 10 OIIK-1.2.5
13, OnTuyeckue, IUIJICKTPUUCCKHE W MarHUTHBIC CBOMCTBA 5 2 4 6 14 OIK-1,2.5
MOJIYIIPOBOTHUKOB
NUTOI'O 18 18 16 56 108
5.2. Conep:xanue pa3iesioB IMCUUILIUHBI (110 JIEKIUSIM)
Tpyno- ®opmupyemMble
Ne HanmenoBanue Conepsanue pasienon eMKOCTE KOMIIeTEeHIIUH
n/n pa3nesnos (OK, OIIK, IIK,
(4ac.) TICK)
Beenenue, nenu u | [Ipenmer mucuuiuivHeL U ee 3amayd. OCHOBHBIC STallbl HCTOpUYE-
1. | 3amaum  OUCHM- | CKOTO pa3BHUTHSA (HHU3UKK KOHIACHCUPOBAHHOTO COCTOSTHUS. CBSI3b C 1 OIlK-1,2,5
TUTHHBI JNPYTUMH JUCHUATUTAHAMH.
2. | DnekrponHast Monens atroma bop. KBaHTOBOMEXaHHYECKOE ONMHMCAHUE CTPOEHUS 1 OIlK-1,2,5
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CTpYKTypa TBep- | atoma. XuMmuueckas cBs3b. OOpazoBanue mosiekysn. O6obuiecTse-
JIBIX TEJI Hue anektpoHoB. Merozn JIKAO. Nonnas cBsa3s. CtpoeHue mose-
Kyn. CBsi3b B TBepAbIX Tenax. VloHHas cBs3b. KoBaneHTHas CBSI3b.
Cunel  Ban-nmep-Baamsca. Bogoponmas cBs3p. Mertammmdeckas
CBSI3b.
Crpoerne  kpu- | Pemerka c¢ ©Oasmcom. Mumexkcer Mmmepa. OOparHast permieTka.
3. | crammos OmnpeneneHne KPUCTAIUIMIECKUX CTPYKTYP C MOMOIIBIO AU PaKIIHA OIlK-1,2,5
peHTreHoBCKUX Jydei. Ctosune BosiHbl. 30HbI bprmtosHa.
4 TBepmoe teno kak | @oHOHBI. DnekTpoHs npoBoAMOocTH. [Inasmonsl. [lomsporsl. Dk- OMK-1.25
" | ra3 KBa3W4acTHIl | CHTOHBL. MarHoHBI. T
. Tennossle konebanus. AMmuTy 6. HopmanbHbIe KosteOaHus Mpo-
DOHOHHBIN N N .
5. cniekTp cTolt ogHOMEpHOW pemeTkn. HopmanbHbIe KoneOaHus 0XHOMEPHOI OIlK-1,2,5
pemreTkH ¢ 6a3rcoM. CIieKTp HOPMAJTBHBIX KOJICOAHUH PEIIETKH.
6. TenmoeMKoCTh Teopus Ottamreitna. Teopus [Jebast. OIIK-1.2.5
TBEPIbIX T
AHrapMoHuue- TemnoBoe pacliupeHre TBEpAbIX Tell. TermonpoBOAHOCTb TBEPIBIX
7. | ckue addextsr B | Ten. TemmonpoBOIHOCTh AMAIESKTPUKOB. TeEIIONPOBOIHOCTh Me- OIlK-1,2,5
KpHCTau1ax TaJu10B. Mozenb cBoOOTHBIX 3JIeKTpoHOB [Ipyre.
AnmnabaTudyeckoe W OTHOBJICKTPOHHOE NpuOmkeHue. [Ipudmimke-
HHE CBOOOJHBIX DJIEKTPOHOB. [IpHONMkeHHE CUIIBHOCBS3aHHBIX
30HHas  TeOpHs
8. TBEpIBIX TeN 971eKTpoHOB. [IpuOnmkeHne CIabOCBA3aHHBIX JCKTPOHOB. DHEP- OIlK-1,2,5
TeTUYECKUN CICKTP JJICKTPOHOB B KpUCTaslie. DPPEeKTHUBHAS Macca
JJIEKTPOHOB.
Crartucruka OyHKIUS pacHpeneseHus 3JICKTPOHOB U ABIPOK IO COCTOSHHSIM.
2JIEKTPOHOB u | OyHKIMS IUIOTHOCTU COCTOSHUM JJIS 3JIEKTPOHOB M JABIPOK. BEI-
9. | OBIpOK B MeTan- | YHCIEHHE KOHLIEHTPALMH 3JIEKTPOHOB B 30HE IpoBoauMOocTH. KoH- OIIK-1,2,5
Jax ¥ TONYIpO- | IMEHTpaumust S3JEKTPOHOB. TemmepaTypHas 3aBHCHMOCTb YPOBHS
BOJIHUKAX ®epmu. DIeKTPONPOBOIHOCTH METAIIIOB.
Toueunslie neeKTHl B CTEXHOMETPUUYECKUX KpHcTaiuiax. Jledekts
CrpyKTypHBIE
10. He(eKTh! B HECTEXHOMETPHUYECKUX KpUCTaUIaX. ToueuHsle Ae(eKTH B MPH- OIlK-1,2,5
MECHBIX cHcTeMax. Jlucaokanmu.
XuMHdeckasi CBA3b B IOJYINPOBOAHHUKAX. JJIEMEHTapHas TEOPHS
MIPUMECHBIX cocTOSTHIH. COOCTBEHHBIE M ITPUMECHBIE TIOTYTIPOBOI-
PaBHOBecHas cra- | HUKM. MHOrO3apsiiHbIe IIEHTPBI. AM(OTEpHBIC IIEHTPhI. PaBHOBeC-
TUCTHKA 3JeK- | Has CTAaTHUCTHKA 3JEKTPOHOB B MPHUMECHBIX IOJYNPOBOJHUKAX.
11. | TpoHOB U IBIPOK B | YpoBeHs PepMH B NPUMECHBIX NMOJIYNpoBOAHMKaX. [lomymposos- OIlK-1,2,5
MIPUMECHBIX  TI0- | HUKM C TNPUMECBI0 OJHOTO THma. TemmepaTrypHas 3aBUCHMOCTH
JIYIPOBOJIHUKAX KOHLEHTpalK1 U YpoBHS DepMu B peasibHBIX MOJYHPOBOJIHHUKAX.
BrIpoxeHHble MOTYNPOBOIHUKH. CHIBHOIEIMPOBAHHBIE IIONY-
IIPOBOAHUKH.
SBnenus nepeHo- | Kunematmueckoe ypaBHeHue bonbeimana. Bpemst pemakcanuu.
ca Hocutenelt | Paccesausa. Dpdext Xomna. Tepmoanekrpudaeckue 3P PeKTh
12. OIIK-1,2,5
3apsiga B IIOJTY-
TIPOBOHUKAX
Onrnueckue ko3 ¢punreHTsl. OCHOBHBIE MEXaHU3MBI TTOTJIONICHUS
cBeTa B TMONynpoBoaHUKax. CoOCTBEHHOE IOTJIONIEHUE IIPH TIpsi-
MBIX nepexoznax. CoOCTBEHHOE MOTJIOIIEHHE TIPH HETIPSIMBIX Hepe-
Xo/1ax. DKCUTOHHOE moronienue. [loryomenue csera cBOOOIHBI-
MU HOcUTensMH 3apsaa. IlpumecHoe mormomienue. Pemetounoe
Onrieckne, nu- norjomeHue. JIFOMUHECIIEHIIUsA TOJIYMPOBOJHUKOB. PekoMOuHa-
SeKTpUUECKHE W LHOHHOE H3JydeHHe MpH (PyHAaMEHTAJIbHBIX MEpexoiax. JKCH-
13. | marspmabe croii- | TORHAT peKOM6I/IHaI;U/I}I. PexomMOMHAIMOHHOE M3ITy4YeHHUE MPHU Iepe- OIIK-1.2.5
cTBa  mOAYMpO- X0/1aX MEXJy 30HOH M MpUMeCHbIMH ypoBHAIMU. [lonspusans au-
BOHHKOB JIeKTPUKOB. OCHOBHBIE XapaKTEPUCTHKH. DJIEKTPOHHAsS yIpyras
nosispusanus. VlonHas ynpyras nonspusanys. JlunonsHast ynpyras
nossipusanust. OcoOeHHOCTH TEIUIOBOI Mossipu3anuu. MonHas rern-
JoBas mossipu3anys. JunoneHas TemsoBas nossipusanms. Yacror-
Hasl 3aBUCUMOCTB JMDJICKTPHUUECKOH NMpoHHnaeMocT. [uanexTpu-
yeckue norepu. Knaccudukamus marnernkos. [Ipupona nuamarse-
tu3ma. Ilpupona napamarsetusma. deppoMarHeTusm.
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5.3. Pa3nenbl JMCHUNJIMHBI M MEKIUCIUNIUMHAPHDBIE CBSI3U ¢ 00eCeYHBAKIIUMEU (MPeabIay-
IMMH) ¥ o0ecriedyuBaeMbIMH (NOCJIETYIOIIUMHU) TUCHUIIJIMHAMHA

HaumeHnoBanue oGecieunBa- | Ne Ne pa3genoB JaHHON JMCHUIIMHBL, JJIS KOTOPBIX HE00X0AMMO H3y4ueHHe o0ec-
Ne | romux (mpeabiaymmx) u odec- NeYuBaIKUX (MpeablaylnX) 1 o0ecneynBaeMbIX (OCTeIYIOMUX) TUCHUILINH
i "e""“ael‘;‘;‘é‘ug'r‘:ﬁﬁf{”y“’“‘“") 1| 23| 4|5 |6 | 7|8 |9 |10]11]|12]13
IIpenmecTByomue IMCUUNIHHBI
1. | maTemaruka - + + + + + + + + + + + +
2. | ¢usuka + + + + + + + + + + + + +
3. | xumusg + + + + + + + + + + + + +
4. | xBaHTOBas MexaHMKa + + + + + + + + + + + + +
5 | Matepnaibi AJIEKTPOHHOH TeX- + + + + + + + N N + + + N
HUKHU
6. | TBepmoTenbHAs IIEKTPOHHUKA + + + + + + + + + + + + +
ITocaenyonmue AMCHUNIMHBI
1. | namosnexrponukxa + |+ [+ |+ + [+ ]+ ]+ ]+ [+ ]+ ]+ ]+

5.4. CooTBeTCcTBHE KOMIIETeHIMH, GOpMUPYEMBbIX IPH H3Y4YEeHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHII

Iepeuennb Buapl 3anarnii
. DopMBbI KOHTPOJIA
KOMIIEeTeHIM i I 3 JIP CPC
Omnpoc Ha JEeKIKH, OTYET 110 J1abopaTOpHOM paboTe, OTYET MO
OIIK-1 + + + + MpaKTHYECKOW padoTe, 3aluTa HHIUBHIYAIBHOTO 3a1aHus, KOH-
TposbHas paboTa, TeCT, SK3aMeH
Omnpoc Ha JIEKITUH, OTYET 10 JTAO0paTOpHOH paboTe, OTUET MO
OIIK-2 + + + + MPaKTUIeCKoil padoTe, 3aIUTa MHINBHUAYAILHOTO 3aaHUS, KOH-
TposbHas paboTa, TeCT, SK3aMeH
Omnpoc Ha JIEKIUH, OTYET IO JTAO0paTOpHOH paboTe, OTUET MO
OIIK-5 + + + + MPaKTUIeCKO# paboTe, 3aIUTa MHINBUAYAIFHOTO 3aaHNUs, KOH-
TposbHas paboTa, TeCT, SK3aMeH

6. METOIbI 1 ®OPMbI OPTAHU3AIIUU OBYUYEHUA
TexHO10IMH HHTEPAKTHBHOTO 00y4eHusi IPH pa3HbIX ¢popmMax 3aHATHII B Yacax

[pakTnue-
Dopmbl JlaGopaTop-
Jlekuuu (4ac) | ckue 3aHATHS Bcero
Mertoasnl HbI€ 3aHSITUS
(uac)
Paboma 6 komanoe 2 6 8
Onpoc Ha nekyusx 2
VToro MHTEpaKTUBHBIX 3aHIATHI 2 6 10
7. JABOPATOPHBIN MTPAKTUKYM
Ne Nflcp a;ﬁf::: TemaTuka J1a00paTOPHBIX padoT eTM[:c)(I)i?r;, Komnerenuuu
n/m | A PATOPHEIX P OK, OIIK, MK, [ICK
HBbI (uac.)
1 5 OmnpeneneHne 4YacTOTHl KOJEOAHWH TOMEPEYHBIX ONTHICCKUX 4 OIIK-1.2.5
()OHOHOB B HOHHBIX KPHCTAJLIAX
2 11 HccrenoBanue TeMIepaTypHOH 3aBHCUMOCTH SJIEKTPOIIPOBOTHO- 4 OIIK-1.2.5
CTH TOJTYTIPOBOTHUKOB
3 12 Iélzlwéepenne KOHIICHTPALIMU HOCHUTENEH 3apsia METOJOM TEpPMO- 4 OIIK-1,2.5
4 13 HccrenoBanue TeMIepaTypHO 3aBUCUMOCTH 3JIEKTPOIIPOBOTHO- 4 OIIK-1,2.5
CTH MOJUKPHUCTAIUTHICCKIX (PePPOMArHETHKOB
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8. NIPAKTUYECKHUE 3AHATUS

N Nl‘:-;cp a;ﬁiiif TeMaTHKa NpaKTHYECKUX 3aHATHIA efal:c);i(;; Kommerexun
n/m | M P OK, OIIK, ITK, IICK
HbI (uac.)
1 53 Jmuaa Bomubl ae Bpoiins. Xumudeckas cBs3b. CTpoeHHE KpH- 2 OMK-1.25
) ' CTAJUTMICCKON PEIIeTKH. "
2 45 3ons! bpmmrosna. Bparrosckoe otpakenue. TemmoBeie Koneba- 2 OIIK-1.2.5
HUSI B KpUCTAILTIE.
TemnnoBble CBOICTBA KPUCTAILIOB. TEMIOEMKOCTh TBEPAOTO Tela
3. 6,7,8 u aHrapMmoHmyeckue 3ddekrsr B kpuctamiax. CTaTUCTHKA IICK- 3 OIIK-1,2,5
TPOHOB.
KoHueHTpalys 371eKTpOHOB U JBIPOK B METaJIaX M MOJIYIIPOBOI-
4. 9 HUKaX. DJEKTPOIPOBOJHOCTh METANIOB. Y IENbHOE CONPOTHUBIIE- 2 OIIK-1,2,5
HHE TOJIYIPOBOJHUKOB.
5 10. 11 HedexTsl B kpucrayuiax. Pacuer KOHIEHTpauuil akIenTopoB U 3 OIK-1.25
) ' JIOHOPOB. "
6. 12,13 Onruueckue CBOICTBa KpUCTAIOB. ['abBaHOMarHUTHBIE M Tep- 2 OIK-12.5
MOJJIEKTpHYECKHE I PEKTHI
7 0.8 KP-1. XI/IMI/IlIeCKI/Iev cBa3u. Kpucrammmdeckoe ctpoenue. PoHo- 2 OITK-1,2.5
Hbl. TemnnoBble CBONCTBA KPUCTAJIIOB.
8. 9-13 KP-2. Pacnpenenenue  ®depmu-/Jupaka. 3J1VCKTpOHpOBO£[HOCTb. 2 OIIK-1.2.5
Yposenr @epmu. edextor. OnTudeckne CBOWCTBA.
9. CAMOCTOSATEJIbHASA PABOTA
Ne Ne pasnena TemaTnka caMoCTOsITEJILHOH PadoOThI Tpyno- Komnerexuuu Konrtpoas BrinosiHe-
n/p | eRmILIH (Oemanuzayus) EMICOCTE OK, OIIK, IIK, HHUS paboOThI
HbI uur (uac.) ICK P
1. 1-13 IIpopaboTka JICKIIMOHHOTO MaTepuana 10 OIlK-1,2,5 Onpoc Ha JISKIUIX
3. | 511 12,13 IMoxroroBka K 1abOpaToOpHBIM paboTaMm, 12 OIK-1,2.5 OTueTsl 10 TabopaTtop-
HarmuCaHue OT4YCTOB HBIM pa6OTaM
4, 2-13 BrInonHeHne MpakTUYeCKUX 3alaHui 16 OIlK-1,2,5 OTuetsi 1o npaxTie-
CKUM paboTam
5 2311, 13 BLInonlv{eHI/Ie U 3alUuTa UHIWBUILYAIbHBIX 8 OIIK-1.2,5 3ammra I/IH)II/IBI/II[UyaJ'II)-
saganuii N3-1, N3-2 HBIX 3aJaHUN
6. 2-89-13 IlonroToBka K KOHTPOJBHBIM paboTam 6 OIIK-1.2,5 Pe3ynbTaThl KOHTPOJIBL-
KP-1, KP-2 HBIX paboT
7. 2-3 IToaroroska kx tectam T-1, T-2 4 OIlK-1,2,5 Pe3ynbTaThl TECTOB
8. 2-13 IToaroroBka U cada dK3aMeHa 36 OIIK-1,2,5 OreHKa Ha DK3aMeHe

Tematuka WHIUBUAYAJTbHBIX SaﬂaHI/Iﬁ 1 BOIIPOCHI JId IMMOATOTOBKU K 3K3aMCHY MPUBCACHBLI B IPHUIIOKCHUUN K
JaHHOM paboyeil mporpaMmme.

10. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB

He npenycmorpeno
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11. PEUTUHT' OBASI CUCTEMA JJIA ONEHKH YCIIEBAEMOCTU CTYJAEHTOB
Taouauna 11.1. bajuibHbIE OLIEHKH J1JI51 3JIEMEHTOB KOHTPOJISA TUCIUIINHbI

. . MaxkcuMaJibHbII
MaxkcuMaJbHBIH MakcuMaJIbHbII
DJIEMEHTBI 0aJ11 32 mepuoj Bcero 3a
. 6asu1 Ha 1-yw KT ¢ 0aJu1 3a mepuoj
YueOHOH AesiTeILHOCTH me:xay 2KT u Ha cemMecTp
HA4aJj1a ceMecTpa mexkay 1KT u 2KT
KOHeIl ceMecTpa

BrinmonHenue u 3amura UHIWBUIYAJIBHOTO

10 10
3amannsg N3-1
BrimonHeHNe U 3ammuTa WHAWBHAAYAIBHOTO

10 10

3amanns U3-2
Konrtponsnas pabora KP-1 5 5
Konrtponsnas pabora KP-2 5 5
Brmonaenne w 3ammra  1a00OpaTOPHBIX 10 10 20
pabot
BrimonHeHne U 3amiuta MpaKkTHYECKUX 3a- 5 5 10
JlaHui
Tect T-1 5 5
Tect T-2 5 5
HTtoro MmakcumMyMm 3a mepHosu: 15 25 30 70
Crada sk3aMeHa (MaKCHMyM) 30
Hapacraomum utorom 15 40 70 100

B sx3aMeHaIMOHHBIX OMJIETaX COACPKHUTCS 5 BOIPOCOB, U3 HUX TPU TEOPETUYECCKHUX BOIMPOCA IO JICKIIMOH-
HBIM 3aHATHAM (10 8 GaIoB KaXKablit) U ABe 3aga4n (o 3 Oajia Kaxmas).

Taoauna 11.2. Ilepecyer 062/U10B B OIEHKHU 32 KOHTPOJIbHbIE TOYKH

baJjuibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka
> 90 % ot MakcuManbHOM cymMMbl OamtoB Ha gaty KT S
Ot 70% no 89% oT MakcuMabHOM cyMMbI OaioB Ha naty KT 4
Ot 60% 10 69% 0T MakcUMaIbHOM cyMMbI OaioB Ha naty KT 3
< 60 % oT MakcHUMaJIbHOH cyMMBI 6asutoB Ha aaty KT 2

Taoauna 11.3. Ilepecuer cymMmMbl 62J1J10B B TPAAHMIMOHHYIO M MEKIYHAPOIHYIO OI[EHKY

Ouenka (I'OC)

Hrorosasi cymma 6a/J10B, yYUTHIBAET yCIEIIHO

CIAHHBIHN YK3aMeH

Ouenka (ECTS)

5 (otnm4HO) (324TEHO) 90 — 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75— 84 C (xopomo)
(3a4TeHo) 70-72
3 (yIOBIETBOPUTEINIBHO) 65 — 69 D (ynonersopuresviio)
(3auTeHO) 60 — 64 E (mocpencTBeHHO)

2 (HEYHAOBJIETBOPUTEIHHO),

(He 3a4TeHO)

Hwuxe 60 6ai10B

F (HeymoBIeTBOPHUTEIBHO)

12. YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME IUCIIU-
IJINHBI
12.1 OcHoBHAas JUTEpPaTypa
1. ®dusmka KOHASHCUPOBAHHOTO COCTOSHUS: yueOHoe mocobue ais By3oB / FO.A. Baiikos, B.M. Ky3HeroB. —
M.: BUHOM. Jlabopatopwus 3naunuii, 2011. — 294 c. (45)
2. Emudanos I'.1. ®uzuka tBepaoro tena: YueOHoe nocodue. 4-e uzn., crep. — CII0.: Jlans, 2011. — 288 c.
https://e.lanbook.com/book/2023#book_name

(2)

12.2 JlonoJHUTEIbHAS JINTEPATYpPA
1. Cmupros C.B. ®wusnka TBepA0ro Tena: yuebnoe mocodue. — Tomek, TT'Y, 2003. — 276 c. (24)
2. ®usuka TBepaoro tena. [lox pepakiueii Bepemarnna UK. — M.: Beicmas mxona, 2001. — 238 c. (14)

3. Ilporacos 10.C., Uysames C.H. TBepaotensHas snextponuka. — M3n. MI'TY um. baymana, 2003. — 189 c.

4. Yynpynos E.B. Kpucramnorpadus: Yueonuk s sy3os / E.B. Uynpynos, A.®. Xoxios, M.A. ®anees. —
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M.: ®usmariur, 2000. — 496 c. (1)

5. 'ypro B.A., Ocayinenko P.H. ®usuka TBepaoro Tena s MHKEHEPOB: yueOHOe mocooue / pen.: JLA.
Anemunna. — M.: Texnocgepa, 2007. — 518 c. (1)

6. [TaBnos I1.B. ®usuka tBepmoro Tena: YueOuuk mis By3os / [1.B. ITaBnos, A.®. Xoxios. — 3-¢ u3j., cre-
peorur. — M.: Beictas mkoina, 2000. — 496 c. (60)

12.3 Y4ebHO-MeTOAMYECKHE TOCOOHSI H TPOrPaAaMMHOe obecrevyeHue
1. Cmupuos C.B., 3apukosckas H.B. ®usnka KoHACHCHPOBAaHHOTO COCTOSIHHS. DH3HKa MMOIYyIIPOBOTHUKOB:
VY4ebHo-MeToAnYEeCKOe TOCOOHE MO ayJUTOPHBIM MPAKTHUECKUM 3aHATHIM U CaMOCTOSITENIbHOM paboTe mo qucuu-
winHaM «Du3uKa KOHJICHCHPOBAHHOTO COCTOSHUSY M «DU3MKa MOTYPOBOJIHUKOBY JIJIs CTYICHTOB HamlpaBJICHUH
roaroToBku 210100 «DnekTpoHnka i HaHOAIEKTpOoHNKa» 1 222900 «HaHOTEXHOIOTHS W MUKPOCHCTEMHAS TEXHHU-
ka». — Tomck: Tomckuit Tocy1apcTBEHHBI YHUBEPCUTET CHCTEM YIIPaBIEHUS M panno3aexkTponuku, 2011. — 35 c.
[pnexTponHBIH pecypel. — http://miel.tusur.ru/images/files/Uchebno-
metodlchesku kompleks%20disciplin/Smirnov/Smirnov_FKS_UMP.pdf
2. Cappyk E. B., ®usnka KOHICHCHPOBAHHOTO COCTOSHHS: Y4eOHOe-MeTorueckoe mocobue (mo Jradbopa-
TOpHBIM paboTam) [InekTpoHHbIH pecype] / CaBpyk E. B., Kapanckuii B. B., CmupnoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum goctymna: https://edu.tusur.ru/publications/6270.

12.4 ba3bl 1aHHBIX, ”HPOPMAIHOHHO-CIIPABOYHbIE H TIOUCKOBbBIE CHCTEMBI

1. O6pa3oBarenpHbIH MOpTAI B CBOOOIHOM nocTyne: «DPH3KKa, XUMHUS, MaTeMaTHKa CTYJCHTaM U IIKOJIbHU-
kam. O6pasoBarenbubiii mpoekT A.H. Bapruna» — Pexxum noctyma: http://www.ph4s.ru/

2. «kEnuHOoe OKHO J0ocTyma K 00pa3oBaTelbHBIM pecypcam» [DIeKTPOHHBINH pecypc]: MHOpMAIMOHHAs CH-
crema. — Pexxum noctyna: http://window.edu.ru/

3. «cLIBRARY.RU» [DOnektpoHHBI pecypc]: HaydHas SJIEKTpOHHas OwOnmoTeka. — PexxmM poctyma:
http://elibrary.ru

4. «HayuHo-o0pa3oBatenbHbIi mopran TYCYP» [OnexkTpoHHBIN pecypc|: Hay4HO-00pa30BaTeIbHbIN TOPTaT
yHHBepcuTeTa. — Pesxxum gocrtyma: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00ecredYeHN 0 U CUMTILTHHBI

13.1.2 MaTepuajbHO-TEXHHYECKOE 00ecnieueHue ISl JeKIUOHHBIX 3aHATHH

JlJis TipoBe/ICHUs 3aHATHIA JICKIIMOHHOTO THUIIA, TPYMIOBLIX M MHIWBUAYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHOM aTTECTAIMU MCIOJb3YeTCs yueOHas ayJquTOpHs, C KOJIMUYSCTBOM ITOCAIOUHBIX MECT
He MeHee 50, o0opynoBaHHAs JOCKOW M CTaHIapTHOW yueOHOU meOenpro. MIMeroTcs HarmsaHple MocoOus B BUIE
MPE3CHTAINH MO JICKIIMOHHBIM Pa3JiesiaM JTUCIUILUIAHBL.

13.1.2 MaTepuajbHO-TeXHHYECKOE 00ecTieueHue Il MPAKTHIECKUX 3aHATHI
JI7ist IpoBeICHUSI PAKTHYECKUX (CEMUHAPCKUX) 3aHATHI UCIIONIb3YeTCs y4eOHas ay JTUTOPHs, C KOJTHMYECTBOM
MOCaJI0YHBIX MECT He MeHee 25, 000pyoBaHHast JOCKOW M CTaHJIAPTHOH y4eOHOH MeOembio.

13.1.3 MaTepuajbHO-TeXHHYECKOE 00ecnieueHue /1Jisl Ja00paTOPHbIX padoT

Hinst mpoBeaeHus: 1aboOpaToOpHBIX 3aHSATHI HCIoNb3yercs «JlabopaTopust QU3NKKH KOHJICHCHPOBAHHOTO CO-
CTOSIHUSI M1 MaTepUaJIOB 3JIEKTPOHHOM TEXHUKW», pacronoxeHHas no anpecy 634034, r. Tomck, yn. Bepmmnnuna,
74, 1 stax, aya. 119. Jlaboparopust ocHaieHa ClIeIyrIuM 000pyI0BaHHEM: MeJIOBas JA0CKa, TaOOPaTOPHBIA Ma-
KeT JUIsl UCCIICIOBAHUSI TeMIIEPaTyPHOH 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH TONMKPUCTALIMYECKHX (peppoMarHe-
TUKOB; Ta0OpaTOPHBIA MaKeT AJISl ONPEAETICHUS YaCTOThI KOJIeOaHNH MONePeYHbIX ONTHYECKUX (POHOHOB B HOHHBIX
KpHUCTaJiax; Ja0opaTopHBI MakeT AJIsl ONpeesICHUs! INPHUHBI 3alPEIEHHON 30HbI TOIYIPOBOJAHUKOB U KOHIICH-
Tpaluu HOCUTEJeH 3apsiia; T1abopaTOPHBIA MaKeT JIIsl ONpeieNIiCHNs] KOHIICHTpAIUs HOCUTEIeH 3apsijia B TOIYIPO-
BOJHUKAX MeTos1oM TepMo-DJ1C.

13.1.4 MaTtepunajibHO-TeXHHYeCKOe o0ecniedeHue LISl CAaMOCTOSATe/IbHON padoThI

Jinst camocTosTeNbHOM paboThl HCIONB3yeTcsl yueOHast ayIuTopusi, pacrlookeHHas mo aapecy 634034, r.
Tomck, yn. Bepmmauna, 74, 2 srax, aya. 217. CocraB oOopymoBaHus: ydeOHas MeOenb, JOCKa MarHUTO-
MapKepHasl.
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13.2 MarepuajibHO-TEXHHYECKOe o0ecneyeHne MUCHUILUIMHBI JIsl JUI ¢ OrPAaHUYEHHBIMH
BO3MOKHOCTAMH 310POBbSA

OcBoenre aucuuiuirHbl Turamu ¢ OB3 ocymiecTBiseTcsl ¢ UCMOIB30BaHUEM CPENICTB O0ydYeHHs O0IIero u
CIHELUAIIBHOIO Ha3HAYCHUS.

[Ipu oOydeHUH CTYACHTOB ¢ HAPYLIEHHUSIMHM CJIyXa MPEIyCMOTPEHO MCIONB30BaHHE 3BYKOYCHIIMBAIOIICH
anmaparypsl, MyJIbTUMEIUMHBIX CPEACTB U APYTHX TEXHHYECKHX CPEACTB Mpuema/mepeaayn yueOHol mHpopma-
UM B IOCTYNHBIX (OpPMax JUIsl CTyJCHTOB C HApYLIEHUSIMU CIIyXa, MOOMIBHOM CUCTEMBI 0OyUeHUS U1 CTYICHTOB
C MHBAIMTHOCTHIO, TOPTATUBHOM MHIYKIIMOHHOW CHCTEMBI. YdeOHasi ayANTOpHs, B KOTOPOH 00ydar0TCs CTyIEHTHI
C HapyleHHEM ClyXa, 00OpyJ0BaHa KOMIBIOTEPHON TEXHHKOH, ayAHMOTEXHHUKOH, BUICOTEXHUKON, SIIEKTPOHHON
JIOCKOH, MyTbTUMEIUMHON CUCTEMOM.

IIpu oOGy4eHun CTyICHTOB ¢ HAPYLUIEHUSIMH 3PEHUSIMHM NIPETYCMOTPEHO UCIOJIB30BaHKE B JICKIHMOHHBIX U
y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH MPOCMOTpa YAAJCHHBIX 00BEKTOB (HalpuMep, TEKCTa Ha JOCKE WM ciaija
Ha 3KpaHe) NMpH MOMOLIY BUJIEO YBEIUYUTENEH I yIaIeHHOTO IPOCMOTpa.

IIpu 0OyueHun CTyICHTOB ¢ HAPYLIEHUSAMHU ONOPHO-IBUraTeJILHOI0 ANNAPATA UCIIOJIB3YIOTCS ajbTepHA-
TUBHBIE YCTPOMCTBA BBOJA MH(POPMALIUU U APYrHe TEXHUYECKHE CPEJICTBa MpueMa/mepeaadd yueOHoi uadopma-
LUK B JOCTYMHBIX (OpMax AJisl CTYACHTOB C HAPYLICHUSIMHU ONOPHO-ABUraTeILHOTO anmnapara, MOOMIBHON CUCTe-
MBI 00YYEHUS IS JFOAEH ¢ MHBAJIHIHOCTBIO.

14. ®OHI OHEHOYHbIX CPEJICTB

14.1. OcHoBHbIE TPeOOBaHKS K (DOHIY OLIEHOUYHBIX CPEJACTB U METOANYECKHEe PEKOMEHIAIlUH

CDOH)I OILICHOYHBIX CPCACTB U THUIIOBLIC KOHTPOJILHBIC 3alaHUs, UCIIOJIb3YCMBIC IJId OLICHKHU C(bOpMI/IpOBaH-
HOCTH U OCBOCHHMSI 3aKPEIUICHHBIX 32 JUCLUUIUIMHONM KOMIETEHIUI NMpU NPOBEACHUHM TEKYILIEH, MPOMEXYTOUHON
aTTeCTAallMU MO JUCHUIIIIMHEC MTPUBCACH B ITPUJIIOKCHUU K pa60qel71 mporpamMmme.

14.2 TpebGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIfl JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310pPOBbS

JI7Ist CTYZIGHTOB ¢ MHBAIMAHOCTBIO MPEIYCMOTPEHBI JOTIOJIHUTENIFHBIE OLICHOYHBIE CPEACTBA, IepedeHb KO-
TOPBIX yKa3aH B TaOIHIIE.

Ta6suna 14 — JlonoJHUTeIbHbIE CPEACTBA OLIEHMBAHMSA /ISl CTY/IEHTOB ¢ HHBAJIUJIHOCTBIO

Bupl 10mOIHATEBHBIX OIICHOYHBIX q)OpMLI KOHTPOJIA U OLICHKU PE3YJIbTATOB

Kareropuu cTyaeHTOB
p Y CpEACTB oOyueHust

TecTpl, MUCEMEHHBIE CAMOCTOSITENIBHBIE
C HapylIeHUsAMU cllyXa paboThl, BOIPOCHI K 3a4eTy, KOHTpoJbHbIe = [IpenMyIiecTBeHHO MUChMEHHAs IPOBEpKa

paboThI
C napymenusimu 3pe- | CoOecenoBanue 1o BorpocaM K 3a4ery, | IIpeumyiuecTBeHHO ycTHasl IpoBepKa (MH-
HUS OIIPOC IO TEPMHUHAM JIMBUTYaJIbHO)

C HapyumeHUussMU OIl0Op- Pemenne JUCTAaHIIMOHHBIX TECTOB, KOH-
HO-ABUI'aTCJILHOTO aIll- = TPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC CaMOCTO-
napara SATCIIBHBIC pa6OTI>I, BOIIPOCHI K 3a4CTy

[IpenmMyIiecTBEHHO AUCTAHITMOHHBIMH Me-
TOAAMH

C OrpaHUYCHUSAMU 110 TCCTLI, INHUCHbMCHHBIC CaMOCTOATCIIBHBIC HpGI/IMYH_IeCTBeHHO MMpOBEPKa METOAAMU,
06H_ICMCI[I/II_II/IHCKI/IM pa60TI>I, BOIIPOCHI K 3a49€TY, KOHTPOJIbHbIC nuexoasa u3 COCTOAHUA 06yqa10merocsl Ha
IIOKa3aHUAM pa60TBI, YCTHBIC OTBETHI MOMCHT IIPOBECPKHU

14.3 MeroauyecKkue peKoOMeHJANMU MO OUEHOYHBIM CPeICTBaM /Ui JMI C OrPAHMYEHHBIMU
BO3MOKHOCTAMHU 310POBbS
Hns crymentoB ¢ OB3 mpemycmarpuBaeTcst qocTymHas (opMa IPEIOCTABICHUS 3aJaHHi OICHOYHBIX
CPEACTB, @ UMEHHO:
1. B meuaTHOH (opme;
2. B me4aTHOW opMe C yBETHMUEHHBIM MIPUPTOM;
3. B opMe DIIEKTPOHHOTO JIOKYMEHTA;
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4. METOZIOM YTCHHUS aCCHCTEHTOM 33/IaHHS BCIYX;

5. mpeocTaBiIeHne 3aJaHNs C HCIOIB30BAHUEM CypIOTIEPEBOIA.

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYHBAETCSI BPEMsl Ha MIOATOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOIIPOCHL.
Jist TaKUX CTYACHTOB MpEAyCcMaTpUBaeTca AOCTYIHAs (opMa MpeAOCTaBICHUS OTBETOB Ha 33/1aHUs, a IMEHHO:

1. mucemenHo Ha Oymare;

2. Habop OTBETOB HA KOMITBIOTEPE;

3. HabOp OTBETOB C MCIIOIB30BAHUEM yCIYT ACCHCTEHTA;

4. mpencTaBlICHAE OTBETOB YCTHO.

[Ipouexypa omeHMBaHHS PE3yabTATOB OOYYSHHS MHBAIUIOB IO AWCIMIUIMHE HPETyCMaTPHUBACT HPEIO-
cTaBieHre nHpopManru B GopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBBSI U BOCIIPUSATHS HHPOPMALIUH:

Jl1s1 M1 ¢ HAPYLIEHUSIMM 3PeHust:

B (popMe FNIEKTPOHHOTO TOKYMEHTA;

B TICYaTHOM (hopMe yBETTMUCHHBIM PUPTOM.

J1s1 M1 ¢ HAPYLIEHUSIMH CJIyXa:

B (popMe FIIEKTPOHHOTO JTOKYMEHTA;

B ITeyaTHOH hopme.

Jl1s1 JiM1 ¢ HAPYLIEHUSIMHM ONOPHO-IBUTraTeJILHOTO annapara:

B (popMe FIIEKTPOHHOTO JTOKYMEHTA;

B IIe9aTHOU (hopme.

[Tpu HEOOXOAMMOCTH ISl OOYYAIOIIMXCSI C MHBAIMAHOCTHIO TPOLIEAYpa OLCHUBAHHS PE3yJIbTATOB 00yue-
HUS MOXKET MMPOBOJUTHCS B HECKOJIBKO ATAIOB.

15. METOAUYECKHUE PEKOMEHJAIUU I1IO OPTAHU3ALIMU U3YYEHUSA JUC-
UIIJINHBI
be3 pexomenaanuii.
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b1.b.13

MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIANA

DenepanbHOE OIOPKETHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE YUPEIKACHHE
BBICIIIEr0 00pa3oBaHUsI

«TOMCKMI T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSA
N PAIUOIJEKTPOHUKN» (TYCYP)

YTBEPXKJAIO
JupekTop AenapraMeHTa 00pa3oBaHus
(ITpopexTop mo yuyeoHoii padoTe)
ILE. Tposin

«_» 2017 1.

®OH/] OLIEHOYHBIX CPEJICTB 1O YYEBHOM JUCIHUILIMHE
OPU3BNKA KOHAEHCUPOBAHHOI'O COCTOAHUA

YpoBeHb NPO(eccCHOHATLHOT0 00pa30BaHus: BhICIIEe 00pa3oBaHue - GakaniaBpHaT

HanpapieHust noAroToBKH 11.03.04 «DneKTpOHUKA W HAHOAICKTPOHUKA
Hanpasiaennocts (npoguinb) [IpombliieHHas 3JAEKTPOHUKA

®opma o0yueHust Oo4Has

DakyJabTeT anekTpoHHOH TexHuku (PIT)

Kadenpa OpoMbluIeHHO# dnektponukn (IIp3)

Kype 2 Cemectp 4

Yuebublii mian naéopa 2015 rona.

Jk3amen __ 4 cemecTp

PaspaboTunkm:

[Ipodeccop kadenpsr @I / C. B. CmupHoOB
Jouent kadeapsr DD / E. B. CaBpyk
AccucteHt kadeapsr ®3 / B.B. Kapancknii

Tomck 2017
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1. BBEAEHUE

®onx ouenounsix cpenacts (POC) sBusercs NpUIOKEHUEM K padodeil mporpaMme Y4eOHON AWCIHUITIHHBL
«Pu3MKa KOHIACHCHUPOBAHHOTO COCTOSHUS» M TPEICTABISIET COOOW COBOKYMHOCTH KOHTPOJBHO-U3MEPHUTEIBHBIX
MaTepuanoB (THUITOBBIC 3adadn (3amaHus), KOHTPOJILHBIC padOTHI, TECTHI W IpP.) U METOJOB HMX HCIIOJIb30BaHUS,
MpeIHa3HAYeHHBIX I U3MEPEHHUS YPOBHA JOCTHKEHHS CTYICHTOM YCTaHOBJICHHBIX PE3yJIbTATOB O0yUECHMS.

®OC no yuebnoit aucuumirae «Pru3nka KOHACHCUPOBAHHOTO COCTOSIHUSD) MCIIONB3YETCs MPU MPOBEACHUH
TEKYIIETO KOHTPOJI yCTIEBAEMOCTH U MPOMEXYTOUHON aTTECTALMU CTY/I€HTOB.

Ilepeuenp 3akperuieHHBIX 3a JUCHUILUIMHOW «PU3MKa KOHIEHCUPOBAHHOTO COCTOSIHUS» KOMIIETEHLMU MpH-
BeneH B Tabimue 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 TUCIATLIHHON KOMITCTCHITHIA

Kon

DopMyJIMPOBKA KOMIIETEHUMH

Jranbl GOpMHPOBAHUS KOMIETeHIINI

OIIK-1

CIIOCOOHOCTBIO TIPEJCTABIISTh aJIEKBATHYIO CO-
BPEMEHHOMY YPOBHIO 3HaHHUIl HayuHYIO KapTu-
Hy MHpa Ha OCHOBE 3HaHMS OCHOBHBIX IOJIOXKe-
HUM, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U
MaTeMaTHKH;

3HamMb OCHOBHBIE 3aKOHOMEPHOCTH (pOPMHUPOBaHUS KOHICH-
CHPOBAHHOT'O COCTOSHUS;

3Hamb (PU3NKO-XUMHIECKUE OCHOBBI B3aMMOJICHCTBHS MEXK-
JIy OCHOBHBIMH MaTepHaiaMH JJIEKTPOHHOH TEXHHKH;
yMemb BBIOMpAaTh MaTepuall ¢ ONTHMAIBHBIMH CBOMCTBaMH
JUISL peajiu3aliiy 33/1a4 JICKTPOHHUKH;

671a0emsb HaBBIKAMHM KOMIUIEKCHOTO TI0/IX0/Ia K BBIOOpPY He-
00XOJMMBIX CBOICTB MaTepPHAJIOB.

OIIK-2

CIOCOOHOCTBIO BBIABIATH €CTECTBEHHOHAYUYHYIO
CYIIHOCTh TpOOJieM, BO3HHMKAIOIIUX B XOJE
npodeccuoHaNBHOI AesATEIbHOCTH, IPUBJIEKATh
JUISL MX PELICHUs] COOTBETCTBYIOIIMN (H3HMKO-
MaTeMaTUYECKUM anmapar;

3HQMb OCHOBHBIE 3aKOHOMEPHOCTH (HOPMUPOBAHHS KOHICH-
CHPOBAHHOTO COCTOSHUS,

3HamMb (PU3UKO-XUMHUUIECKHE OCHOBBI B3aUMOJCHCTBUSI MEXK-
Iy OCHOBHBIMH MAaTepHAIIAMH 3JIEKTPOHHON TCXHHUKHY;

3HQMb OCHOBHBIC XapaKTEPUCTHKH KOHICHCHPOBAHHBIX Ma-
TEPUAJIOB M HX CBA3b C COCTABOM U CTPYKTYPO¥;

3HamMb TIAPaMETPbl KOHICHCUPOBAHHBIX MaTEPHAIOB H OCO-
OEHHOCTH MX U3MEPEHUS;

yMemb BBIOMPATh MaTEpUal C ONTHMAIbHBIMH CBOHCTBAMH
JUISL peaii3aliuy 3aa4 dJIeKTPOHHUKH;

yMemb WCTONB30BaTh (DHU3UKO-MATEMATHUCCKHUI armapaT

JUISL pacyeTa 3JIEKTPUYECKUX U ONTHYECKUX XapaKTePHUCTUK
Marepuana;

6n1adems METOJUKOW pacyeTa IESKTPHICCKUX M ONTHYSCKUX
NapaMeTpoB MaTepHANIOB 3JIEKTPOHHON TEXHHKH;

6n1adems HaBBIKAMH KOMIUIEKCHOTO MMOJX0Ja K BBHIOOPY He-
00XOIMMBIX CBOICTB MaTepHaJIoB.

3Haem OCHOBHBIE NMPUEMBI 00PaOOTKU IKCIEPUMEHTAIBHBIX
JIaHHBIX;

yMeem TIPUMEHSATh METOJIbl aHaIN3a U 00pabOTKH IKCIEpH-
MCHTAJIbHBIX JAaHHBIX;

@nadeem CUCTEMHBIM IIOJIXOJOM K aHaIU3y pPe3yJbTaToB
OKCIICPUMEHTAJIbHBIX JaHHBIX;

6nadeem MeTOJaMH OOPaOOTKM pe3yNbTaTOB H3MEpPEHHS
apaMeTpoB TBEPbIX TeJl.

CIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE TpHe-
MBI 00pabOTKH M TPEJCTaBICHUS dKCIEPUMEH-
TaJbHBIX JIAHHBIX;

OIIK-5

2. PEAJIN3AIINSI KOMIIETEHIIUI
2.1 Komnerennusa OIIK-1
OIIK-1  cnmocoOHOCTBHIO NMPEACTABIATH aJeKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYI0 KAPTUHY
MHpa HA OCHOBE 3HAHMA OCHOBHBIX I0JIOKEHUI1, 3aKOHOB M METO/I0B eCTeCTBEHHBIX HAYK U Ma-
TeMaTHKH.

s hopMUPOBaHHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE psj dTarnoB. CoaeprkaHue 3TarnoB GOpMHPO-
BaHUS KOMIICTCHIIUH, BU/IbI 3aHATUI M UCIIOJIb3yEMbIE CPE/ICTBA OLICHUBAHUS MPEICTABJICHbI B Ta0ue 2.1.
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Tabmmma 2.1 — Otansl GopMUpOBaHNUS KOMIIETCHIIMH U UCITIOJIb3yEeMBIE CPEICTBA OTICHUBAHHS

CHUPOBAHHOI'O COCTOSHUA,
3Haem @HBHKO-XHMI/I‘{CCKHC
OCHOBBI B3aUMOJCHCTBHUS MEXK-
Ay OCHOBHBIMH MaTe€pHaiaMu
3J'IeKTpOHHOI71 TCXHUKU,

UL pealu3alidé 3a7ad dJeK-
TPOHUKH,

Cocras 3HaTh YMmerh Baagern
ConepxaHue 3Haem OCHOBHBIC 3aKOHOMEp- | ymeem BBIOMpATh MaTepuan C | 81adeem  HAaBBIKAMH  KOM-
3TANOB HOCTH (pOpMHpPOBaHHS KOHIEH- | ONTUMAJIGHBIMH  CBOWCTBAMH | IDICKCHOTO IOJXOAa K BBHIOOpPY

HEOOXOJMMBIX CBOWCTB Mare-
pHAaIOB.

Buanl 3anaTmii

Jlexummy;
IIpakTnueckue 3aHATUS;
I'pynmnoBbie KOHCYyNbTaUU

[IpakTHyeckue 3aHATHS;
JlaGopaTopHble paboTh;
WunuBuayansHoOe 3a1aHue;
CamocrosrensHas pabota

JlabGopaTopHble paboThI

Hcnoab3yembie
CpeACTBa OLleHU-
BaHMUs

Onpocsl Ha JIEKINAX;
[IpakTrdeckue 3amanus (3amu-
Ta);

TecToBBIE 3aaHNS;
KonrposnbHbie paboTsl;

WunuBuayanbHbie 3aaHusl
(zammura);

JlabopaTopHbie paboThI (3alu-
Ta);

DK3aMeH

IMpakTnyeckne 3amaHus (BBI-
TIOJTHEHUE, 0(OpPMIICHHE);
WHnuBuayansHbIC 3a7aHus
(BBITIOTTHEHUE, OPOPMIICHHE);
JlabopatopHeie paboTHI (BBI-
TTOJTHEHHE, 0(OPMIICHHE)
KoHcniekr  caMocTOSITeNnbHOM
paboTs!

JlabopatopHsie pabOTHI (3amu-
Ta);
OK3aMmeH

O6I]_II/IG XapaKTECPpUCTUKHU MoKa3zaTelle u KPUTEPHEB OLICHUBAHHA KOMIETCHIIMM Ha BCEX 3TallaX NPUBEICHBI

B Ta0imue 2.2.

Tabnuma 2.2 — O01Me XapakKTePUCTUKH MTOKa3aTeJIeH M KPUTEPUEB OIICHUBAHUS KOMITCTSHIIMH 110 dTaram

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

OTJH4YHO

(BBICOKMI YPOBEHb)

obOnamaer (QakTHYSCKUMH U
TEOPETHYECKUMH 3HAHUSIMU B
npejienax u3ydaemoi o6ma-
CTH C TOHUMAaHHEM TPaHUI
MPUMEHUMOCTHU

o0nasaeT auana3oHOM IIpaK-
THYECKUX YMEHHH, Tpebdye-
MBIX JUIS pa3BUTUS TBOpYE-
CKHX pelIeHuil, abcTparupo-
BaHUs POOIIEM

KOHTPOJUpYyeT paboty, mpo-
BOJUT OLIEHKY, COBEpILICH-
CTBYET JI€HCTBUS pabOTHI

Xopowmo
(0a30BbIii ypoBeHb)

3HaeT (haKThl, MPHHIIUIIBI,
MPOLIECCHI, OOIIHNE MOHSITHS B
nmpenenax u3y4aeMou obua-

o0iamaeT auana3oHOM IIpak-
TUYECKUX YMEHHH, Tpedye-
MBIX JJId PEIICHUA OIpeac-

CTH

JICHHBIX Tpo0jeM B obiacTu
HCCIIeIOBaHU

OepeT OTBETCTBEHHOCTh 3a
3aBepIlicHUe 3a7a4 B HCCIIe-
JIOBaHUM, MpPHUCIOCAOIUBAET
CBOE TOBEJEHHE K 00CTOs-
TEJIBCTBAM B PEIICHHH IIPO-
oeM

YaoBieTBopuUTEIbHO
(moporoBblii ypoBeHb)

3HAaHUAMHA

oOaaeT 6a30BBIMU OOIIIMMU

o0asaeT OCHOBHBIMH yMe-
HUSIMH, TpeOyeMBIMH  JUIsl
BBITIOJTHEHHS TIPOCTHIX 3a/1a4

paboTtaer
HaOIIOAEHUN

opu  TpSIMOM

dopMynupoBKa Mmokaszarenel 1 KpUTEpHeB OlCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeieHa B Tabmuie 2.3.

CornacoBaHa Ha noptane N2 15104

14




Tabmuna 2.3 — INoka3aTeny ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIMH Ha dTarax

IMoka3aTenn u KpuTe-
puu

3HaTh

Ymernb

Baagern

OT1iim4HO
(BBICOKMI YPOBEHb)

3Haem BUJIBl YIOPAIOUYEHUS
aTOMOB B TBEPIBIX TENAX,
00yCJIOBJICHHBIE ~ KBaHTOBOI
MIPUPOJION MUKPOYACTHI] U UX
CBOIICTBaMU;

3nHaem cneruUIecKoe MmoBe-
JICHUE TBEPJbIX TEJ MPH BO3-
JIECTBUM ONPEEIEHHBIX CHUJT
M TIOJICH;

npeovasisgem TPeOOBaHUSA K
MarepuanaM, JUId peaim3a-
MM KOHKPETHBIX  3a1ad
AIIEKTPOHHKH;

nodzomagausaem U TPOBO-
JIUT KCIIEPUMEHT JIsl OIpe-
JIeTICHUs] TapaMeTpoB MaTe-
pHAIOB, HCIIOJNIB3YEMBIX B
3NEKTPOHHUKH.

é1a0een KOMILIEKCHBIM MOJ-
XOZOM K BBIOOPY KOHCTpPYK-
THUBHBIX MaTEpHAIOB, OKC-
IUIyaTUpYeMBIX B  OIpene-
JICHHBIX YCIIOBHSIX;
unmepnpemupyem TOIy4EH-
HbIE€ pe3yJbTaThl NpU MpPOBe-
JICHUHU 3KCIIEPUMEHTA.

Xopowmo
(06a30Bblil ypOBeHb)

3Haem OCHOBHBIC CIIOCOOBI
BO3JCHCTBUSL Ha  TBEpAble
Tena;

3Haem cuenU(UIECKoe IOBe-
JICHUE TBEPABIX TEN IPHU BO3-
JIEHCTBUU OIPEICICHHBIX CHIT

yMeem paccuumvieams Ta-
paMeTpel MarepHaioB, HC-
HOJIB3YeMBIX B 3JIEKTPOHHKY;
nodzomagausaem W TPOBO-
IHUT SKCIICPUMEHT Ul OIIpe-
JeJIeHHsT NapaMeTpoB Mare-

61a0een KOMILIEKCHBIM MOJ-
XOZOM K BBIOOPY KOHCTpPYK-
THUBHBIX MaTEPHAJIOB;

(MoporoBkIii ypoBeHb)

PaKTEPHU3YIOIIUEC
Tena;
3Haem BWIBI YIOPSIOYCHHUS

TBEpJIbIE

MEHT Il ONpeJeSieHUs ma-
paMeTpoB MaTepuanoB, HC-
TMOJIb3YEMBIX B DJICKTPOHUKH.

U T0JIEH; pHAJIOB, HCIOJIB3YEMBIX B
NIEKTPOHUKH.
Y0BJIETBOPHUTEILHO 3Haem OOIME IOHATHA, Xa- | nodeomaenuseaem  SKCIEpU- | Kiaccuguyupyem  TBepIble

T€Jla, OCHOBBIBASICH Ha OOIIMX
IIOHATUAX O KBa3du4dyacTHULax.

aTOMOB B TBEPJbIX TECJIaX.

2.2 Komnerenuus OITK-2

OIIK-2

COCOOHOCTHIO BBISIBJISITH €CTECTBCHHOHAYYHYI0 CYIIHOCTD HpOﬁﬂeM, BO3HUKAKIIHX B X01€

Npo¢ecCHOHAIBHON AesiTeIbHOCTH, IPUBJIEKATH IS UX PeLIeHUs] COOTBETCTBYIOIIMI (PU3NKO-
MaTeMaTH4YeCKHi anmapar.

Juis hopMupoBaHUS KOMIIETEHIIMA HEOOXOIUMO OCYIIECTBUTH psifl dTanoB. CoJiepikaHue 3TarmoB GOpPMHUPO-
BaHUs KOMIICTCHIIUH, BU/IbI 3aHATUI M UCIIOJIb3yEMbIC CPEJICTBA OLICHUBAHUS MPEICTABJICHBI B Ta0uIe 2.4,
Tabnuna 2.4 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIE CPEJICTBA OICHUBAHMSI

CHUPOBAHHOT'O COCTOSIHHS;
3Hamb  (PU3MKO-XMMHUYECKHE
OCHOBBI B3aUMOJIEHCTBUS MEXK-
Jly OCHOBHBIMHM MarepuallaMu
3JIEKTPOHHOU TEXHUKH;

3Hamb OCHOBHBIE XapaKTepu-
CTUKHU KOHJICHCUPOBAaHHbIX
MaTepuajgoB M UX CBSI3b C CO-
CTaBOM U CTPYKTYpPOH;

3Hamb NApaMeTpbl KOHICHCU-
POBaHHBIX MAaTEpUAIIOB U OCO-
OGEHHOCTH MX N3MEPEHUS;

JUISL peanu3aliu 3aj7a4 dJeK-
TPOHHKH;

yMemb UCTONb30BaTh (U3UKO-
MaTeMaTHYeCKUH anmnapar s
pacyera 3JIEKTPUYECKUX M OII-
TUYCCKUX XapPAKTEPUCTUK Ma-
Tepuana;

CocraB 3HATD YmMmernb Baagern
Copep:xanue 3Hamb OCHOBHBIC 3aKOHOMEp- | ymemb BBIOMpATh MaTepUal C | 61ademb METOIUKOW pacyera
ITANoOB HOCTH (pOpMHUpPOBaHHS KOHICH- | ONTUMAIBGHBIMH  CBOWCTBAMH | 3JCKTPUUSCKUX M ONTHYCCKHUX

mapaMeTpOB MaTEPUAIIOB 3JICK-
TPOHHOH TEXHUKU;

énadems  HAaBBIKAMH  KOM-
TUIEKCHOTO TOJIX0J]a K BBIOOPY
HCO6XOI[I/IMBIX CBOMCTB MarTe-
pHaoB.

Buapl 3anaTmii

Jlexumuy;
IIpakTuueckue 3aHATHUS;
I'pynnoBble KOHCYIbTALIUU

[IpakTHyeckne 3aHATHS;
JlaGopaTopHsble paboThI;
WunuBuayansHoOe 3a1aHue;
CamocrostensHas pabora

JlaGopaTopHble paboTHI

Hcnoansyemsble
CpeACTBa OLeHH-

Onpockl Ha JIEKIUAX;
IIpakTudeckue 3amanus (3amu-

[Ipaktnyeckue 3amaHus (BBHI-
MoJIHEHUE, 0hopMITeHHE);

JlaGopaTtopHsle paboThI (3aiiu-
Ta);
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BaHUSA

Ta);

TecToBBIe 3aMaHNS;
KonTponsHbie paboTHI,
NupuBunyanbHble
(3amura);
JlabopaTopHbIe pabOTHI (3aIIu-

3aJaHMs

WnnuBuayansHble 3aJaHus
(BBITIONTHEHUE, OpOpPMITEHHE);
Jlaboparopusie paboTHl (BHI-
TTOJTHEHUE, 0(OPMIICHHE)
Koncnexkr  camocrtosiTenbHOM
paboTsl

Ta); DK3aMeH

DK3aMeH

OObmue xapakTepUCTUKH TIOKa3aTele U KpUTepreB OleHMBAHMS KOMIIETEHIINM Ha BCEX JTaraxX MpHUBEICHBI

B Tabmune 2.2 B 1. 2.1.

dopMyIEpoBKa TIOKa3aTee 1 KPUTEPUEB OICHHNBAHMS JAHHON KOMITETeHIINH TIpYUBEeHa B TadmuIe 2.5.

Ta6n1/1ua 2.5 —Ilokazarenu u KPUTCPHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

IToka3zaTenu u Kpurte-

3HaTL YmMmerb Baagern
pun
Otiau4HO 3Haem OCHOBHBIC 3aKOHO- | yMemb BBIOMpATh MaTepual ¢ | 61ademb HAaBBIKAMH  KOM-
(BBICOKMIi YPOBEHb) MEPHOCTH (opMHpOBaHUS | ONTHMAJBHBIMH CBOWCTBAMHU | IUIEKCHOTO IIOAXOAa K BBIOO-

KOHJICHCHPOBAaHHOTO COCTOSI-
HUS,

3Haem OCHOBHBIC HPOOJIEMBI,
KOTOpBIE MOTYT BO3HHKHYTh
npu GOPMUPOBAHUM KOHJICH-
CHPOBAaHHOTO COCTOSHUS;
3Haem OCHOBHBIE NPOOJIEMBI,
KOTOpBIE MOTYT BO3HHKHYTh
npu (U3UKO-XUMHUYECKOM
B3aUMOJICIICTBUU MEXAY OC-
HOBHBIMH MaTepuanamu
3JEKTPOHHOHN TEXHUKH.

JUId pealn3aluy 3a1ad dJIeK-
TPOHUKY;

yMeem TIPUMEHATH (PHU3UKO-
MaTeMaTHYeCKUil  ammapar
npu  ommcaHWu  (pusmKo-
XHUMHYECKOTO B3auUMOJICH-
CTBUA MCXKAY OCHOBHBIMU
MarepuagamMu  3JEKTPOHHOM
TCXHUKH.

py HEOoOXOOMMBIX CBOWMCTB
MAaTepHUaoB;

UCnov3yem ¢usuKo-
MaTeMaTHYeCKUil ammapaT B
cBOoel  mpogecCHOHATBHOMN
JIESITENIBHOCTH MPU ONHUCaHUU
(M3UKO-XMMHUYECKOTO  B3aM-
MOJEHCTBUSL MEXKIYy OCHOB-
HBIMH MaTepHallaMH  3JIeK-
TPOHHOU TEXHUKHU.

Xopomo 3Haem OCHOBHBIC 3aKOHO- | yMeem TIPUMEHATh (U3UKO- | ucnoav3yem ¢usuKo-
(06a30Bblil ypOBeHb) MEPHOCTH (dopMupOBaHUS | MaTeMaTHYECKWH  ammapaT | MaTeMaTWYecKHH ammapar B
KOHJICHCHPOBAaHHOTO COCTOS- | NIPM  ONHMCAaHWM  (PHU3MKO- | cBoe  Mpo(hecCHOHATBHOM
HUS, XMUMHYECKOTO  B3aUMOAEH- | JESATENbHOCTH NP ONMCAHWUHU
3Haem OCHOBHBIC NMPOOJEMBI, | CTBUS MEXAy OCHOBHBIMH | (DM3MKO-XMMHYECKOTO B3aH-
KOTOpbIe MOTYT BO3HHMKHYTh | MaTepuUaJlaMH 3JIEKTPOHHOH | MOJEHCTBUS MEXIY OCHOB-
npyu GopMUPOBAHUM KOHAEH- | TEXHUKH. HBIMH MaTepHaJlaMH  dJIeK-
CHPOBAaHHOTO COCTOSIHUSL. TPOHHOM TEXHUKH.
Y0BJIETBOPHUTEILHO 3Haem OCHOBHBIE MPOONEMSBI, | HpumeHsem ¢bu3uKo- | ucnonvzyem ¢buzuko-
(MOpOroBLIil ypOBEHb) | KOTOPbIE MOTYT BO3HHKHYTh | MaTeMaTW4eCKMH  ammapar | MaTeMaTH4YecKHi ammapaTr B
npu GOPMUPOBAHUM KOHJIEH- | NMPU  ONHMCAaHMKM  (QHU3MKO- | cBoell  mpodecCHOHATBHOI
CHPOBAHHOTO COCTOSIHUSI. XMMHYECKOTO  B3aUMOJEH- | NeATeTBHOCTH MPH ONUCAHUU
CTBHS MEXAYy OCHOBHBIMU | (DPU3MKO-XMMHYECKOTO B3aH-
MarepuagaMyd  3JIEeKTPOHHOH | MOJCHWCTBHS MEXIy OCHOB-
TEXHHKH., TT0J] PyKOBOJCTBOM | HBIMH MarepuajamMu 3JIeK-
MperoiaBaTes. TPOHHOW TEXHHKH, IO/ PYKO-

BOJICTBOM HperioJiaBaTelid.

2.3 Komnerenuus OIIK-5

OIIK-5

TAJBbHBbIX JTAHHBIX.

CIOCOOHOCTBIO MCIOJIb30BATHL OCHOBHBIE NpHeMbl 00pPA00TKN M NMpeACTABICHUS] IKCIIEPUMEH-

I[J'Iﬂ (bOpMI/IpOBaHI/Iﬂ KOMIICTCHIIMH HCO6XO,Z[I/IMO OCYILICCTBUTD pAM I3TAIIOB. CoaepmaHHe OTaIlOB (bOpMI/IpO-
BaHHA KOMIICTCHIINH, BU/IbI 3aHATHH U HCIIOJIb3YEMBIC CPEACTBA OLICHNBAHWA IIPEACTABICHEI B TaGHI/IHe 2.6.
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Tabmuna 2.6 — Drtansl HOpMUPOBAHUSA KOMIIETEHIIMH U UCIIOJIb3yEeMbIC CPEICTBA OLICHUBAHUS

JaHHBIX;

PUMECHTAJIBHBIX TaHHBIX;

Cocras 3HaTh YMmerh Baagern
ConepxaHue 3Haem OCHOBHBIC TIPHEMBI 00- | ymeem TIPUMEHATh METOIBI | 87adeem CHCTEMHBIM MOIXO-
3TANOB paboOTKM AKCIEPUMEHTANBHBIX | aHanmm3a M OOpaOOTKH JKCIe- | JIOM K aHalIu3y pe3ylbTaToB

IKCIIEPUMEHTAIIBHBIX JAaHHBIX;
é1adeem MeToaMu 00pabOTKH
pe3yJIbTaTOB M3MEPCHUS Mapa-
METpPOB TBEPJBIX TEJ.

Buanl 3anaTmii

Jlexumu;
IIpakTnueckue 3aHATUS;
I'pynmnoBbie KOHCYNbTALIUU

[IpakTHyeckue 3aHATHS;
JlaGopaTopHsble paboTh;
WunuBuayansHOe 3a1aHue;
CamocrostensHas paborta

JlaGopaTopHbie paboTHI

Hcnonb3yembie
cpeacTBa OLEHH-
BaHHUA

Ornpockl Ha JTEKIUSX;
[IpakTrdeckue 3amanus (3amu-
Ta);

TecToBBIC 3aMaHNS;
KonTponsHbie paboTHI,

WunuBuayanbHbie 3aaHusl
(3amura);

JlaGopaTopHsie paboThI (3aiiu-
Ta);

OKx3aMeH

[IpakTnyeckne 3anaHust (BbI-
MIOJTHEHUE, 0(OpPMIICHHE);
WHnuBuyansHbIC 3a7aHus
(BBIOTHEHUE, OPOPMIICHHE);
JlabopatopHeie paboTHI (BHI-
TTOJTHEHHE, 0(OPMIICHHE)
Koncniekr  caMocTosITeNnbHOM
paboTs!

JlaGopaTopHble paboThI (3aiiu-
Ta);
OKk3ameH

O6I]_II/IG XapaKTECPpUCTUKU MoKa3zaTelle u KPUTEPHEB OLICHUBAaHHA KOMIETCHIIMM Ha BCEX 3TallaX NPUBEICHBI

B Ta0mue 2.2 s 1. 2.1.

dopMynupoBKa MoKazarenell 1 KpUTEpHUeB OLCHUBAaHUSI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmuie 2.7.

Tabmuua 2.7 — [TokazaTeny U KpUTEpUH OLICHUBAHUSL KOMIIETCHIIMH Ha JTanax

Ioka3aTenu u Kpurte-

TaJbHBIX JTAHHBIX MPU UCCIIE-
JIOBaHUE MapaMeTpOB TBEP-
JIbIX TEll;

3Haem METOABI 00PabOTKH
9KCIEPUMEHTAIbHBIX JaHHBIX
IIPY UCCIENOBAHUE IapaMeT-
POB TBEPABIX TEI,;

3Haem OCHOBHBIE XapaKTEpH-
CTUKM  KOHIEHCUPOBAHHBIX
MaTepHasos;

3Haem OCHOBHBIE XapaKTepH-
CTUKM  KOHIEHCUPOBAHHBIX
MaTepuajoB M HX CBS3b C
COCTAaBOM U CTPYKTYPOH;
3Haem TIapaMETPbl KOHJCH-
CUPOBaHHBIX MaTEPUAIIOB;
3Haem O0COOEHHOCTH HM3Mepe-
HUSl [IapaMeTpPOB KOHJIEHCHU-
POBaHHBIX COCTOSIHU;

3Haem OCHOBHBIC MOAXOJbI K
IUIAHUPOBAHUIO KCIIEPUMEH-
Ta mpu paboTe ¢ TBEPIBIMU
TEJIaMH.

HBIX JIaHHBIX, MOIY4YEHHBIX
npu paboTe ¢ TBEPIBIMH Te-
J1amy,

ymeem TIPUMEHSTb METOMbL
00paboTku IKCTIEPUMEH-
TaJbHBIX JAHHBIX, IIOJIy4EH-
HBIX TIpU paboTe C TBEPIBIMHU
TeJlamy;

yMeem WCIOJIB30BaTh (HU3M-
KO-MaTeMaTU4YeCKH ammapar
JUIl pacyeTa JIEKTPUYECKHX
XapaKTEepUCTHK MaTepuana,;
yMeem WCTIONB30BaTh (hU3M-
KO-MaTeMaTU4ecKuil amnmapar
JUIsL  pacuera  ONTHYECKHX
XapaKTEpUCTHUK MaTepurana,
ycmanaeénueaem CBSI3b  Xa-
PaKTEpUCTUK  KOHAEHCHUPO-
BaHHOTO MaTepuana C €ro
COCTaBOM U CTPYKTYpPOH;
yMmeem OpIaHU30BBIBATb U
IIPOBOJUTH 3KCIIEPUMEHT IIPU
paboTe ¢ TBEPIBIMH TEIAMHU.

3HATDL YmMmernb Baagern
pun
OTJIMYHO 3Haem OCHOBHBIC TIPHEMBI | yMeem TPUMEHITH METOABI | 61adeem CUCTEMHBIM TOIXO-
(BBICOKH YPOBEHbB) 00paboTkn SKCIIEPUMEH- | aHalu3a  SKCHEPUMEHTAlIb- | JOM K aHaJIW3y 3KCIEPUMEH-

TalbHBIX PE3yJbTaTOB, IOJY-
YEeHHBIX NpH padoTe ¢ TBep-
JIIMU TE€JIaMU,

61a0eem MeToJaMu o0padoT-
KM DE3yIbTaTOB HU3MEPEHMU
IapaMeTpOB TBEPABIX TEII,
enadeem METOAMKOHN pacdera
JNIEKTPUUECKUX I1apaMeTpOB

MaTepHralioB 3J'IeKTpOHHOI>i
TCXHUKU,
enaoeem MeTO,I[PIKOﬁ pacydera
OIITHYCCKUX napamMeTpoB
MaTepHralioB 3J'IeKTpOHHOI>i
TCXHUKHU.

Xopowmo
(0a30BbIii ypOBEHB)

3Haem OCHOBHBIC MPHEMbI
00paboTkn 9KCIIEPUMEH-
TaJbHBIX JAHHBIX MPH HCCIIe-

yMeem TIPUMEHATh OCHOBHBIC
MeTo/bl  00pabOTKH 3KcIe-
PUMEHTAJIBHBIX JIaHHBIX, I10-

e1adeem MeTonaMu o0paboT-
KA pe3yJabTaTOB H3MEpPEHHs
apaMeTpoB TBEPIBIX TEJ;
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JIOBaHUE TIapaMeTpPOB TBEp-
JBIX TE;

3Haem OCHOBHBIE XapaKTepH-
CTHKH  KOHJCHCHPOBAHHBIX
MaTepuaos;

3Haem OCHOBHBIE XapaKTepH-
CTHKH  KOHJCHCHPOBAHHBIX
MaTepHaJoB U HX CBI3b C
COCTAaBOM U CTPYKTYPOH;
3Haem TIapaMeTpbl KOHJEH-
CHUPOBAHHBIX MAaTEPUAJIOB,;
3Haem OCHOBHBIE METOHBI
00paboTku JKCHEPUMEH-
TaJbHBIX JaHHBIX MPHU HCCIIE-
JOBaHHWE IIapaMETPOB TBEP-
JBIX TEI.

Jy4eHHBIX 1pH pabore ¢
TBEPABIMHU TEIIAMH;

YMeem WCIONIB30BaTh (HU3H-
KO-MaTeMaTHUYECKU amnmapaT
JUI pacyeTa 3JIEKTPHIECKUX
XapaKTEepUCTHK MaTepHaa;
YMeem WCTIONB30BaTh (Hr3u-
KO-MaTeMaTH4eCKUil ammapaT
JUId  pacueTa  ONTHYECKHX
XapakTepUCTUK MaTepHuaa,
ymeem TPOBOAUTH JKCIEPH-
MEHT IIpH paboTe C TBEpAbI-
MU TeJlaMUu,

61a0eem METOIMKON pacyera
NIEKTPUUECKUX IapaMeTpPOB

MaTepuagoB  BJIEKTPOHHOMN
TEXHHKH;
é1adeem METOAMKON pacdera
ONTHYECKUX rapamMeTpoB
MaTepuagoB  BJEKTPOHHOMN
TEXHHKH;

YaoBaerBopureabHO
(moporoBbiii ypoBeHb)

3Haem 0a30BBIE TPHEMEI 00-
paboTKH  AKCIEPUMEHTANb-
HBIX JAQHHBIX TIPH HCCIIE/I0-
BaHHWE MapaMeTpOB TBEPABIX
T,

3Haem OCHOBHBIC XapaKTepH-
CTHUKH KOHACHCHUPOBAHHBIX
MaTepHralioB,

3Haem TIapaMeTpbl KOHJCH-
CHPOBaHHBIX MaTEPHAIIOB.

yMeem TIPOBOIWUTH 3KCIEPHU-
MEHT Ipu paboTe C TBEPIBI-
MH TeJaMH, IOl PYKOBOI-
CTBOM IIPEIIOIaBATELS;
paccuumviéaem  OCHOBHBIE
napaMeTpbl KOHICHCHPOBaH-
HBIX MaTepuajoB, MOJ PYKO-
BOJICTBOM IIPEIIOAaBaTeIs.

obpabamvieaem Pe3yIbTaTHI

U3MepeHuit rnapameTpoB
TBEPABIX TEII,
Kaaccuguyupyem  Xapakrte-

PUCTHUKH KOHAEHCUPOBAHHBIX
MaTepuajgoB B 3aBUCUMOCTH
OT UX CBOMCTB.

3. THITOBBIE KOHTPOJIBHBIE 3AIAHUSA

JUist peanu3alyy BEIIIENICPEUHCICHHbIX 3a/a4 00yYeHUs UCTIOIB3YIOTCS CIIeIYIOINEe MaTepUaIbL:

— THUIOBBIE KOHTPOJIbHBIC 3aJaHUSl WIM WHBIE MaTepuanbl, HEOOXOIMUMBIE AJISI OLEHKH 3HAHWH, YMCHMH,
HaBBIKOB, XapaKTepU3YIOLUIMX dTanbl (OPMUPOBAHMS KOMIIETCHLUI B MpoIecce OCBOSCHHUs 00pa3oBaTeNbHOM Mpo-
TpaMMBI, B COCTaBe: OMPOCHI Ha JICKLHUAX; TPaKTHYECKHE 3aIaHMsI, TECTOBBIC 3aaHusl; KOHTPOJIbHBIE pabOTHI; WH-

IUBHUIYyalbHBIC 331aHUs; TJa0opaTopHbIe pabOThI; CAMOCTOSTENbHAS Pab0Ta; SK3aMEH.

3.1. Onpocsl HA JeKIHUAX

O©CoO~NOoO Uk, WN P

. DNEeKTpOHHAs CTPYKTypa TBEPIBIX TEIL.

. CTpoeHune KpucTasios.

. TBepaoe Teno kak ra3 KBa3u4acTHII.

. OOHOHHBIN CIIEKTD.

. TeroemMKoCTb TBEPABIX TEII.

. Arrapmonunyeckue 3pQGeKThl B KpUCTAIIIAX.
. 30HHas TEOPHsI TBEP/BIX TEII.

. CratucTHKa 3JIEKTPOHOB H ABIPOK B METAJUIAX U ITOJIYIIPOBOJHUKAX.
. CTpyKTypHBIE 1€()EKTHI.

10. PaBHOBeCcHast CTaTUCTUKA 3JICKTPOHOB U JILIPOK B IPUMECHBIX MOTYIPOBOAHUKAX.
11. SIBneHus nepeHoca HOCUTENEH 3apsaa B MOIYIPOBOIHUKAX.

12. OHTH‘ICCKI/IC, JAUDJICKTPUICCKUC U MATHUTHBIC CBOICTBa MMOJIYIIPOBOAHHUKOB.

3.2. [IpakTHyeckue 3a1aHUsA

1. Inuna Bonusl ae bpoiinsa. Xumuueckas cBs3b. CTpoeHUE KPUCTAIIIMYECKON PEILICTKH.

2. 3onub! bpmumiosna. Bparrosckoe orpaxkenue. TeruioBbie Koine6aHus B KpUCTAILIE.

3. TennoBble CBOWCTBAa KPUCTAIUIOB. TEIUIOEMKOCTb TBEPJOrO Tela M aHrapMoHH4Yeckue 3((exTsl B Kpu-
ctayutax. CTaTUCTHKA 3JIEKTPOHOB.

4. KoHIeHTpanys 37eKTPOHOB U JIBIPOK B METAJUIaX M MOJYIPOBOJHUKAX. DIEKTPONPOBOAHOCTH METAIIJIOB.
VY neabpHOE CONPOTUBIIEHNE T10JIYIIPOBOTHUKOB.

5. ledexTsl B Kpuctamiax. Pacuer KOHLIEHTpalunii akIeNTOPOB U JOHOPOB.

6. OnTudeckue cBOMCTBA KPUCTAIIIOB. ['albBaHOMArHUTHBIE U TEPMOAJIEKTPUUECKUE IPPEKTHI.
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3.3. TecToBbIE 3a7aHUS

1. Xumuueckue cBsizu. Kpucrannuueckoe crpoenue. @oOHOHBI

2. Pacnipenenenne ®epmu-Aupaka. neKTponpoBOAHOCTE. Y poBeHb Depmu

3. CraTuCTHKA 3JIEKTPOHOB M JIBIPOK B COOCTBEHHBIX W MPUMECHBIX MOTYNPOBOAHUKAX. J(eheKThI B TBEPIbIX
Tenax.

4. 'ambBaHOMarHUTHEIC U TepMO3JIeKTprueckue 3 dekThl. ONTHYeCKHe CBOMCTBA MOTYITPOBOHHUKOB,

3.4. KontposabHbie padoThl

1. Xumuueckue cBsizu. Kpucramnuueckoe ctpoenue. @ononnl. Pacnpenenenue depmu-Ilupaka. YpoBeHb
depmMu.

2. CTatucTUKa SJIEKTPOHOB M JBIPOK B COOCTBEHHBIX M MPUMECHBIX IMOYIPOBOIHUKAX. [leeKThI B TBEPABIX
Tenax. ['anpBaHOMarHuTHBIC U TCPMOIJICKTPUICCKUC 3(1)(1)6KTI>I.

3.5. UnauBuayanbHbIe 32 JaHUSA
1. Kpucrannudeckoe ctpoeHue TBEpAbIX Tell. JAudpakius peHTTeHOBCKUH ydel B KpUCTallIax
2. CTaTuCTHKA BIICKTPOHOB B MTPUMECHBIX TOITYIPOBOIHUKAX.

3.6. JlaGopaTopHble padoThI

1. Onpenenenne 4acTOTH KOJeOAHUH MTONIEPEYHBIX ONTUYECKUX (DOHOHOB B HOHHBIX KPUCTAIIAX.

2. VccnenoBanue TeMIrepaTypHOi 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH MTOTYIIPOBOJHUKOB.

3. I3amepenne KOHIEHTpalul HocuTenel 3apsina merogoM Tepmo-2/1C.

4. VccnenoBaHue TeMITEpaTypHOIl 3aBHCUMOCTH 3JIEKTPOIIPOBOAHOCTH MOJIUKPHCTAIUTNYECKHX (heppomarue-
THKOB.

3.7. CamocrosiTesibHasA padoTa

. DNEeKTPOHHAs CTPYKTypa TBEPIBIX TEIL.

. CTpoeHue KpucTaIoB.

. TBepmoe Teno Kak ra3 KBa3u4acTuil.

. ®OHOHHBIN CHEKTP.

. TermnoemMKoCTb TBEPABIX TEI.

. Arrapmonunyeckue 3pQGeKThl B KpUCTAIIIAX.

. 30HHAs TEOpPUSI TBEPIBIX TeIl.

. CtaTtucTrKa 3JIEKTPOHOB H JBIPOK B METAJUIAX U IOJIYIIPOBOTHUKAX.

. CTpyKTypHBIE 1e(DEKTHI.

10. PaBHOBeCHas1 CTaTUCTUKA 3JIEKTPOHOB U JIBIPOK B IPUMECHBIX ITOJIYIPOBOJHHUKAX.
11. SIBneHus nepeHoca HOCUTENEH 3apsaa B OIYIPOBOJIHUKAX.

12. Ontuveckue, MUANEKTPUIECKHE M MATHUTHBIE CBOWCTBA MOJTYIPOBOAHUKOB.

OCoOo~NOoO Ol WwWN -

3.8. Dx3amen
1. Mogens atoma bopa.
2. KBaHTOBO-MEXaHHUECKOE OMHMCAHHE CTPOCHHE aToMa (JJIEKTPOH KaK BOJHA M KaK YacTHLA, 3JIEKTPOH U
MOTEHIHANBHBINA Oapbep, KBAHTOBBIN OCLUILIATOP).
. Bunpr xumuueckux cBsaszeil. Mexanuszm o0pa3oBaHUs XUMHUYECKON CBSI3H.
. [Ipsaimast u oOpaTtHas pemerka. Muaekcs Musuiepa.
. 3oHbI bpummosHa.
. TemmmoemkocTh TBepabIX Tenl. Teopus Dinmreitna. Teopust [ebas. [Ipubmmkenne [rononra-IlTu.
. XapaKTepuCTHUECKOE PEHTIEHOBCKOE M3yueHue. 3akoH Bysbda-bparra.
. TenonpoBOJHOCTD TBEPABIX TeN (AMANEKTPUKOB, METAIOB U MOJIyTIPOBOIHUKOB).
. Monienb cBOOOIHBIX AJIEKTPOHOB Jlpye.
10. Craructuka 37€KTPOHOB U ABIPOK B METAJUIaX M MONyHpoBogHUKaX (pacmpenenenne Oepmu-upaka n
MakcBemia-bonbsimana).
11. KoHueHTpanus 3J1IeKTPOHOB U ABIPOK B COOCTBEHHBIX MOTYIPOBOJHHUKAX.
12. TemmiepatypHasi 3aBUCHMOCTb YpOBHsI DepMu B COOCTBEHHBIX MOJTYIPOBOAHUKAX.
13. DneKTponpoOBOAHOCTH METAIIOB M MOTYTIPOBOAHHUKOB.
14. Hedextrr B kpuctamnax: no ortku u @penkernto.
15. PaBHOBeCHAs CTaTUCTHKA 3JIEKTPOHOB B IPUMECHBIX MOIYIPOBOTHUKAX.

O 00 3O\ »n b~ W
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16. TemmepaTypHas 3aBHCUMOCTh KOHIICHTPAIIMA HOCHUTENCH 3apsma u ypoBHS depMu B peaNbHBIX IONIY-
MIPOBOIHUKAX.

17. IlpumecHbIe TOTYNPOBOAHUKN. AKIETITOPHI U TOHOPHI.

18. Kunetnueckoe ypaBHenue bonbpumMana. Bpems penakcanuu.

19. Tepmonnekrpuueckue sBieHnus (3ddext Ilenbthe, 3ecdeka u ToMcoHa).

20. DddexTrBHAT Macca dIEKTPOHOB U ABIPOK. D (DEeKTUBHAS IIOTHOCTH COCTOSHUIA.

21. lonspuzanus. Buasl monspusanuu. Buabl IU3IEKTPHUECKUX TOTEPb.

22. Buasl MarHuTHRIX MatepuayioB. Kiaccndukarus MaTepraioB M0 MarHUTHOW BOCIIPUUMYHBOCTH. TeM-
nepatypa Kropu.

23. Tnddyszus u apeiid Hocuteneii 3apsna.

24. OCHOBHBIC MEXaHU3MBI MIOTJIOLICHUS CBETA B MOIYNPOBOAHUKAX.

25. OnTryeckue CBONCTBA MOIYIPOBOTHUKOB. JIFOMUHECTICHTTHS.

26. HepaBHOBECHBIE HOCHUTENH 3apsA0B. PekomOnHanus.

27. AKyCTHYeCKHE 1 OTITHYECKUE KOJIeOaHUsI KPUCTAIITMUECKON pelieTKH. DOHOHBI.

28. [TogBmKHOCTH HOCUTENEH 3apsAnoB. Buasl paccenBaHms.

29. Dddexr Xomna. I'ampBaHOMarauTHBIE 3P HEKTHL.

4 METOAUYECKHUE MATEPUAJIbI

4.1 OcHoBHAas JIUTEpPATYypa

1. ®usnka KOHACHCUPOBAHHOTO COCTOSHIUS: yaeOHoe mocobue miist By3oB / FO.A. baiiko, B.M. Ky3Hernos. —
M.: BUHOM. Jlabopatopwust 3Hauuii, 2011. — 294 c. (45)

2. Emudanos I'.1. ®duzuka tBepaoro Tena: YuedHoe nocobue. 4-e uzn., crep. — CI16.: Jlans, 2011. — 288 c.
https://e.lanbook.com/book/2023#book_name

4.2 JlonoJHUTEJIbHAS JIUTepaTypa

1. CmupnoB C.B. @usmka tBepaoro tena: yueobHoe mocooue. — Tomck, TT'Y, 2003. — 276 c. (24)

2. ®usnka TBepaoro tena. [ox pemaknueit Beperaruna M.K. — M.: Beiciras mkoina, 2001. — 238 ¢. (14)

3. IIporacos F0.C., Uysames C.H. TBepaoTenbHas snextponuka. — Mzn. MI'TY um. baymana, 2003. — 189 c.

)

4. Yynpynos E.B. Kpucrammorpadus: Yaeonuk ams By3os / E.B. Uynpynos, A.®. Xoxnos, M.A. ®anees. —
M.: ®usmarnut, 2000. — 496 c. (1)

5. 'yproB B.A., Ocaynenko P.H. ®u3uka TBepaoro Tena Ui HHXKEHEPOB: ydeOHOe mocoome / pend.: JLA.
Auemmna. — M.: Texnocdepa, 2007. — 518 ¢. (1)

6. [TaBnos I1.B. ®usuka tBepmoro Tena: YueOuuk mis By3os / [1.B. ITanos, A.®D. Xoxios. — 3-¢ u3j., cre-
peoturr. — M.: Beictiras mkoina, 2000. — 496 c. (60)

4.3 YueOHO-MeTOoAUYeCKHE MOCO0HS M MPOrpaMMHoe odecrevyeHne

1. Cmupnos C.B., 3apukosckas H.B. ®uzuka koHneHCHPOBaHHOTO cocTosHUs. DU3KKa MOIyIPOBOIHUKOB:
Y4ebHOo-MeToANYECKOE TTOCOOHE MO Ay TUTOPHBIM NPAKTHUECKUM 3aHATHSIM U CaMOCTOSITENIbHOM paboTe 1o Jucuu-
winHaM «PHu3uKa KOHJIEHCUPOBAHHOTO COCTOSHUS U «PU3MKa MOTYIPOBOJIHUKOBY JIJIS CTY/IEHTOB HalpaBiIeHUN
noarotroBku 210100 «2OnexkTpoHuka 1 HaHOATEKTpoHUKa» U 222900 «HaHOTEXHOJIOTHS 1 MUKPOCHCTEMHAs TEXHU-
ka». — Tomck: ToMcKkuil rocyJapCTBEHHbIA YHUBEPCUTET CUCTEM YIIPABICHUS U paguo3aeKkTpoHuku, 2011. — 35 c.
— [pexTpoHHBIH pecypcl. — http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_FKS_UMP.pdf

2. Caspyk E. B., ®u3nka KOHIEHCHPOBAaHHOI'O COCTOSHMA: Y4eOHOe-MeToauueckoe mocodue (mo srabopa-
TOpHBIM paboTtam) [DnexTponHsIi pecypc] / Caspyk E. B., Kapanckuii B. B., CmupnoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum goctyma: https://edu.tusur.ru/publications/6270.

4.4 ba3pl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI

1. O6pa3zoBaTeNbHbIHN MTOPTaI B CBOOOHOM goctyre: «Du3nka, XUMHUs, MaTeMaTHKa CTYJICHTaM U TKOJIbHU-
kam. OOpazoBatenbHbiid mpoekT A.H. Bapruna» — Pexxum nocryma: http://www.ph4s.ru/

2. «<EnnHoe OKHO JocTyma K 00pa3oBaTesIbHBIM pecypcam» [DJIeKTpOHHBIN pecypc]: nHpopMaluoHHas CU-
crema. — Pexxum noctyma: http://window.edu.ru/

3. «eLIBRARY.RU» [DOnekTpoHHBIN pecypc]: HaydHas dIEKTpOHHas Oubnworeka. — Pexxum nocryna:
http://elibrary.ru

4. «Hayuno-o06pa3zoBarensHbliii mopran TYCYPy [DnekTpoHHBIH pecypc]: HaydHO-00pa3oBaTeIbHbIH MopTai
yHUBepcuTerTa. — Pesxxum gocryna: http://edu.tusur.ru/
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