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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)

YTBEPXKIAIO
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
HanpapieHust NoAroTOBKH 12.03.03 «®otonuka u onTonHHOpMaTUKa»
Hanpasaennocrs (npoguinb) DOTOHNKA HEJMHEHHBIX, BOTHOBOAHBIX U NEPUOAMYECKUX CTPYKTYD
®opma 00yueHHs ouHas
dakyJabTeT aneKkTpoHHOH TexHuku (POT)
Kadenpa JIEKTPOHHBIX PrGOpoB (1)
Kype_ 2 Cemectp 4
YueoHblii mian nadopa 2015 rona.

Pacnpenenenue pabouero BpeMeHn:

= 2|5 |22 & |5 |5 |e 2
Ne Buzbl yue6Hoii padoTs g g g S S S S g 5 =

E |2 |2 |2 |2 |2 | |2 & | E

Q Q Q @] @] @] @) @] =
1. | Jlekuuu 24 24 | 9acoB
2. | JlabopaTopHbie padoThI 16 16 | 4acoB
3. | [IpakTHyeckune 3aHATUS 14 14 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) - - 4acoB
5. | Beero ay1nTOpHBIX 3aHATHIA (Cymma 1-4) 54 54 | 4acos
6. U3 HuX B HHTEpaKTHBHOI (hopme 12 12 | YacoB
7. | CamocrosiTeabHas padora cryaentos (CPC) 18 18 | 4acos
8. | Beero (0e3 7x3amena) (Cymma 5,7) 72 72 | 4acos
9. | Camocr. pa6oTa Ha OArOTOBKY, CAAYY IK3aMeHa 36 36 | 4acoB
10] Odwas TpyaoeMKOCTh (Cymma 8,9) 108 108 | 4acos

(B 3a4€THBIX eIMHUIIAX) 3 3 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 nmporpamMma coctapieHa ¢ yuetoM TpeboBanmii deepanbHOro rocyJapcTBEHHOTO 00pa3oBa-
TEeIBLHOTO cTaHAapTa Bbiciiero oopazoBanus (PI'OC BO) nanpasnenus 12.03.03 «DoToHMKA U ONTOWH-
dopmatuka» (YypoBeHb OakajiaBpyiara), YTBEPXKICHHOTO IpruKa3oM MUHKMCTEPCTBA 00pa30BaHUS U HAYKH
Poccuiickoit Penepammn ot 03 centsadps 2015 1. Ne 958, paccMoTpena u yTBeprKeHa Ha 3acEIaHUH Ka-

denpsl usndeckoii nekTponuku ot «11» 01 2017 r., mpotokon 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 BBITYCKAIOMIEH Kadeapamu
HAaIpaBJICHUS TTIOATOTOBKH.

Jlekan OOT / A.W. Boporun
3aB. npoduiupyromeit

kadenpoit oIl / C.M. lllannapos
3aB. BbIyCKarOLIEH

kadenpoit oIl / C.M. lllannapos
JKCNepThI:

[Ipencenarens METOAMYECKOU

komuccuu daxyiabrera DOT / N.A. Yucroenosa

[Ipencenarens METOAMYECKOU
koMuccuu kadeapst I11 / JLH. Opnukos

CornacoBaHa Ha noptane N2 11913



1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Heabro n3yueHus: nucuuiuHbel «du3nka KOHICHCUPOBAHHOTO COCTOSHUS» SIBIIETCS OCBOCHHE TCOPETUYE-
CKUX OCHOB CTPOCHUSI TBEPIOTEIbHBIX MATEPHAJIOB, UX CBOMCTB, MPOIECCOB U 3(P(PEKTOB B TBEP/IBIX TEIaX.

3agayveil m3ydeHus AUCHUIUIMHBI «DU3WKa KOHIEHCHPOBAHHOTO COCTOSHUS) SIBIISIETCS NPHOOpETeHHE
HaBBIKOB M YMEHHUH OIIPeIeIeHNS MIEKTPOPH3NIECKAX U ONTHIECKUX MapaMeTPOB TBEPABIX TEI.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBUM ¢ OCHOBHOH 00pa3oBaTeIbHOW MporpaMMon mucnHIninHa «PH3nKa KOHICHCHPOBAHHOTO
COCTOSIHHS» OTHOCUTCS K BapUaTHUBHOW YacTH 00pa30BaTENbHOW NporpamMmbl OakajaBpwara 10 HalpaBJICHUIO
12.03.03 «®otonuka u onronrdopmaTrka» (61.B.0OJ1.12).

OcHOBO# ayist M3ydeHus] AUCTHUILINHB «DU3MKa KOHASHCHPOBAHHOTO COCTOSHHS SIBJISIIOTCSI KYpPCHI: Mate-
MaTHuKa, PU3nKa, XUMUs, KBAHTOBAasI MEXaHUKA.

OCHOBHBIC MOJOXCHUS TUCIHUILTHHBI «DU3MKa KOHJCHCUPOBAHHOTO COCTOSIHUS JTOJIKHBI OBITh MCIIOJIB30-
BaHBI IPH M3YYCHHUH CIEAYIOUINX IUCIUILINH. OCHOBHI (DOTOHUKH, (PM3UUECKHUE OCHOBBI KBAHTOBOW M OMTHYECKOM
AJNICKTPOHMKH, ONITUYECKas (prU3KKa, ONTHYECKOE MATSPUATIOBEICHHE.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIINHBI

3.1. U3yyeHue AMCHMIUIMHBI HANIPaBJieHO HA (GOpMUpPOBaHHE Y 0aKAJABPOB CJEIYIONIMX KOMIETEH-
IMii:

- CITIOCOOHOCTBIO MPE/ICTABIATH A/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMH HAaydHYIO KapTHHY MHpa Ha
OCHOBE 3HaHMsI OCHOBHBIX MOJI0OKEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK u matemaTuku (OIIK-1);

- TOTOBHOCTBIO K MaTeMaTH4YECKOMY MOJEINPOBAHHUIO MPOLECCOB U OOBEKTOB (POTOHMKH M ONTOMH(pOpPMA-
THKH, UX MCCIIECAOBAHUIO HA 0a3¢ CTAaHJAPTHBIX MTAKETOB aBTOMATHU3MPOBAHHOTO IIPOSKTHPOBAHUS H CAMOCTOSTEIb-
HO pa3paboTaHHBIX MporpaMMHBIX ipoaykToB (ITK-2).

3.2. B pe3yabTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHHUSI KOHACHCUPOBAHHOTO COCTOSHHUS;

— (U3UKO-XUMHYECKHE OCHOBBI B3aMOJICHCTBUS MEXKy OCHOBHBIMH MaTe€pHaiaMy 3IEKTPOHHON TEXHUKHY;

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

— MapaMeTpbl KOHACHCUPOBAHHBIX MAaTEPHAIIOB U OCOOCHHOCTH HX U3MEPEHUS,

yMeThb:

— BBIOMpATh MaTepUall C ONTUMAIBLHBIMU CBOMCTBAMHM AJIS1 pealTU3alMy 3a/1a4 SJIEKTPOHHUKH;

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

BJIa/IeTh:

— HaBbIKaMH KOMIUIEKCHOTIO TIOAX0/ia K BEIOOPY HEOOXOMMBIX CBOHCTB MaTepHaoB;

— METOAMKON pacyera JIEKTPHUECKHUX U ONTUYECKUX MapaMeTpOB MaTepPHAIOB SIEKTPOHHON TEXHUKH.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

OO0mas TpyIOEeMKOCTh JUCITUTUIMHBI COCTABIISICT 3

3a4CTHBIC CAMHUIIBI.

Bun yueOHoii padoThI Bceero yacos CEMZCTPH
AyauTopHsle 3aHATHS (BCero) 54 54
B tom uucne:
Jlexun 24 24
JlabopaTopHble paboTHI 16 16
[IpakTHyecKue 3aHATHS 14 14
CamocTosiTeJIbHasi padoTa (Bcero) 54 54
B tom uncne:
IIpopaboTka JIeKIHOHHOTO MaTepHaa 2 2
IToxroToBka K 1a00paTopHEIM paboTam 6 6
BrinojHeHne MPaKTHYECKAX 3aJaHUH 4 4
BrimonHeHne u 3amuTa HHANBUAYAIbHBIX 3agannit 13-1 4 4
IToaroroBka Kk KOHTPOIBHEIM paboram KP-1 2 2
Buj npoMe;KyTOYHOM ATTEeCTALMH
DK3aMeH 36 36
OO01as TPYI0EMKOCTh, Yac 108 108
3ayernnie EquHuIbI 3 3
5. COAEP KAHUE JUCHUITJINHBI
5.1. Pa3nesnsl JUCHUIIIMH U BUABI 3aHATHH
-
= ; = E-lS¢ § ®dopmupyembie
Ne HaunmeHoBaHue pa3jiesia TUCHUIIHHDI g Z = E s| T8 e KOMIICT CHIIH
n/n 5 EE| & 'S § EE 3 (OK, OIIK, TIK,
S| g5 €% £S5 & TCK)
= = Q
1. Beenenue, nenu 1 3a1aun JUCIUTIIMHEL 1 - - - 1 OIIK-1; IIK-2
2. | DieKTpoHHAs CTPYKTYpa TBEPABIX TEJ 1 1 - 1 3 OIIK-1; TIK-2
3. | CtpoeHue KpUCTaIIIOB 2 1 - 2 5 OIIK-1; TIK-2
4, TBepoe Teno Kak ra3 KBa3H4acTHI] 1 1 - 1 3 OIIK-1; TIK-2
5. | DOHOHHBIN CIEKTP 1 1 4 1 7 OIIK-1; TIK-2
6. TemmoeMKoCTh TBepIBIX TEll 2 1 - 2 5 OIIK-1; TIK-2
7. | Arrapmonmnueckue 3(h(eKTs B KpHCTaIax 2 1 - 2 5 OIIK-1; TIK-2
8. | 3oHHas TeOpHs TBEPIBIX TEJ 2 1 - 1 4 OIIK-1; TIK-2
9 CraTtucTuka 3JeKTPOHOB U JBIPOK B METAIAX U HOIYMPO- 5 2 i 2 6 OIIK-1; TIK-2
BOJTHHKAX
10. | CrpykTypHBIe TeQEKTHI 2 1 - 1 4 OIIK-1; TIK-2
11 PaBHOBeCHas! CTATHCTUKA 3JIEKTPOHOB U JBIPOK B MPUMEC- 3 1 4 2 10 OIIK-1; TIK-2
HBIX TIOJIYITPOBOJAHUKAX
12 f;;eHm repeHoca HOCHUTENIeH 3apsiaa B IMOJYNPOBOJHU- 5 1 4 1 8 OITK-1: TIK-2
13, Onruueckue, JUIJIEKTPUYECKUe M MarHUTHbIE CBOWCTBa 3 2 4 5 11 OIIK-1; TTK-2
MOJIYTIPOBOJTHUKOB
HUTOIO | 24 14 16 18 72 OIIK-1; TTK-2
5.2. Conep:xanue pa3iesioB JMCUUILIUHBI (110 JIEKIUSIM)
Tpyno- ®opmupyemMble
Ne HanmenoBanue Conepsanue pasienon eMKOCT KOMIIeTEeHIIUH
n/n pa3nesnos (OK, OIIK, IIK,
(4ac.) TICK)
Beenenue, tienu u | [IpeaMer mucuumiivHel U ee 3anadd. OCHOBHBIC ATaIlbl HCTOPHUYE-
1. 3a7a4u JIUCITU- | CKOTO pa3BUTHA (PU3UKH KOHJIECHCHUPOBAHHOTO COCTOsIHUA. CBS3b C 1 OIIK-1, IIK-2
TUTHHBI JIPYTHMMH TUCHUIIITMHAMH.
2 DneKTpoHHAas Mognens atoma bop. KBaHTOBOMEXaHHYECKOE OMHCAHUE CTPOEHUS 1 OIK-1. TIK-2
" | ctpykrypa TBep- | atoma. Xumudeckas cBa3b. O6pazoBanue MosieKys. O600mecTBe- ’
4
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JIBIX TEJI Hue anektpoHoB. Meroz JIKAO. Nonnas cBsa3s. CtpoeHue mosne-
Kys. CBsi3b B TBepAbIX Tenax. Monuas cBs3b. KoBaneHTHas CBSI3b.
Cunsl Ban-nep-Baansca. Bogoponnas cBa3p. Mertamindeckas
CBSI3b.
Crpoenne  kpu- | Pemerka c 6Gasmcom. Muuekcel Mmnepa. OOpaTHas perneTka.
3. | crammos OmnpeneneHne KPUCTAIUIMIECKUX CTPYKTYP ¢ MOMOIIBIO AU PAKIIHA OIIK-1, TIK-2
peHTreHoBCKUX Jydel. Ctosune BostHbl. 30HbI bprmtosHa.
4 TBepmoe teno kak | PoHOHBI. DNEKTPOHBI NPOBOAMMOCTH. [Imazmonsl. [lomsaponsr. Dk- OIK-1. TIK-2
" | ra3 KBa3W4acTHIl CUTOHBI. MarHoHsI. ’
. Tennossle konebanus. AMIuTy 6. HopMmanbHbIe KosleOaHus Mpo-
DOHOHHBIN N N .
5. cniekTp cTolt ogHOMEpHOW pemeTkn. HopmanbHbIe KoneOaHus 0XHOMEPHOI OIIK-1, TIK-2
pemreTku ¢ 6a3rcoM. CIieKTp HOPMAIBHBIX KOJICOaHUH PEIIeTKH.
6. TenmoeMKoCTh Teopus Ottamreitna. Teopus [Jebast. OIK-1, [TK-2
TBEPIBIX TEI
AHrapMoHuue- TemnoBoe pacliupeHre TBEpAbIX Tell. TermonpoBOAHOCTb TBEPIBIX
7. | ckue »dpdexTsr B | Tenm. TemmompoBOAHOCTH IMAICKTPUKOB. TeIIONPOBOIHOCTE Me- OIIK-1, TIK-2
KpHCTau1ax TaJu10B. Mozenb cBOOOTHBIX AIIeKTpOoHOB JIpyre.
AnmabaTtrdeckoe W OTHODIIEKTPOHHOE NpuoOIImkeHue. [Ipubdmrmke-
HHE CBOOOJHBIX DJIEKTPOHOB. [IpuONMkeHHE CUIIBHOCBS3aHHBIX
30HHas  TeOpHs
8. TBEpIBIX Ten 91eKTpoHOB. [IpubnmkeHne CnabOCBA3aHHBIX JCKTPOHOB. DHEP- OIIK-1, IIK-2
TeTUYECKHUH CIIEKTP AJIEKTPOHOB B KpucTaiuie. DddexTrBHas Macca
JIEKTPOHOB.
Cratuctuka OyHKUUA paclpenesieHus 3JIEKTPOHOB U JIBIPOK IO COCTOSHHUSAM.
2JIEKTPOHOB u | OyHKIMS IUIOTHOCTU COCTOSHUM JJI 3JIEKTPOHOB M JABIPOK. BEI-
9. | OpIpoK B MeTai- | YHCIEHHE KOHLEHTPALUH 3JIEKTPOHOB B 30HE NMpoBoauMocTu. KoH- OIIK-1, ITK-2
Jax ¥ TONYIpO- | MEeHTpaumust 3JEKTPOHOB. TemrmepaTypHas 3aBHCHMOCTh YPOBHS
BOJIHUKAX ®epmu. DIEKTPONPOBOIHOCTH METAIIIOB.
Toueunsle neeKTHl B CTEXHOMETPUUECKUX KpHcTaiuiax. JledekTs
CrpyKTypHBIE
10. He(eKTh! B HECTEXHOMETPHUYECKUX KpUCTAUIaX. TouedHsle NedeKThl B IpH- OIIK-1, TIK-2
MECHBIX cHcTeMax. Jlucaokanmm.
XuMHdeckasi CBA3b B IOJIYINPOBOAHHUKAX. JJIEMEHTapHas TEOPHS
MIPUMECHBIX cocTOSTHIH. COOCTBEHHBIE M ITPUMECHBIE TIOIYTIPOBOI-
PaBHOBecHast cTa- | HUKH. MHOro3apsiaHble HeHTphl. AM(oTepHbIe IEeHTphl. PaBHOBEC-
THUCTHKA JJICK- Hagd CTAaTUCTUKaA DJBJICKTPOHOB B MNPHUMCCHBIX MOJYINPOBOJHHKAX.
11. | TpoHOB U IBIpOK B | YpoBeHs DepMH B INPUMECHBIX MOJyNpoBoAHMKaX. loxymposos- OIIK-1, ITK-2
TIPUMECHBIX I10- HUKU C HOPUMECHIO OJIHOIO THIIA. TeMnepaTypHa;I 3aBUCUMOCTDH
JIyIIPOBOJHUKAX KOHLEHTpaluuu U ypoBHA DepMU B PEANbHBIX MOIYNPOBOJHUKAX.
BrIpoxeHHble MOTYNPOBOIHUKH. CHIBHOIETMPOBAHHBIE IIONY-
NIPOBOJAHHUKH.
SBnenus nepeHo- | Kunematnueckoe ypaBHeHue bonbeimana. Bpems penakcanuu.
12 | ¢ nocuteneit | Paccesaus. Dddext Xomna. Tepmoanekrpudeckue 3P PeKTht OITK-1, TIK-2
3apsiga B IIOJTY-
TIPOBOJAHUKAX
Onrnueckue ko3 ¢punreHTsl. OCHOBHBIE MEXaHU3MBI TTOTIJIONICHUS
cBeTa B TONynpoBoaHUKax. CoOCTBEHHOE IOTJIONIEHUE IIPH TIpsi-
MBIX nepexonax. CoOCTBEHHOE MOTJIOIIEHHE TP HETIPSIMBIX Hepe-
Xo/1ax. DKCUTOHHOE moruonienue. [loryomenue csera cBOOOIHBI-
MH HOcHTeIsIMH 3apsiia. [IpumecnHoe moriomenue. Pemrerounoe
Onrieckne, nu- norjomeHue. JIFOMUHECHIEHIIUs TOJIYMPOBOJHUKOB. PekoMOuHa-
B ——— LMOHHOE H3y4deHHe MpH (QyHAaMEHTAJIbHBIX MEpexoaax. DKCH-
13. | marsnmmee csoii | TOHHAT peKOM6I/IHaEII/I}I. PexomMOnHAIMOHHOE M3ITy4YeHUE MPHU Iepe- OIIK-1, TIK-2
crBa N X0JlaXx MEXJy 30HOH U IpUMECHbIMU ypoBHAMU. [lonspuszanus qu-
BOTHUKOB 9meKTpuKoB. OCHOBHBIE XapaKTEPUCTUKH. DJIEKTPOHHAS YIIpyTas
noispuszanus. VlonHas ynpyras nonspusanys. JlunonsHas ynpyras
nossipuzanust. OcoOeHHOCTH TEIUIOBOI Mmossipu3anuu. MoHHas rern-
JoBas mossipu3anys. JunoneHast TemoBast nossipusanus. Yacror-
Hasl 3aBUCUMOCTB JMDJICKTPUUYECKOH NMpoHHLaeMocTH. uaexTpu-
yeckue norepu. Knaccudukamus marnernkos. [Ipupona nuamarse-
tu3ma. [Ipuposna mapamarseruzma. deppomarseTusm.
5




5.3. Pa3nenbl JMCHUNJIMHBI M MEKIUCIUNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHU (MPeabIay-
MMH) ¥ o0ecrieYuBaeMbIMH (IMOCTEAYIOIIMMHA) TUCHUIIJIMHAMH

HaumenoBanue ob6ecnneyuBa- | Ne Ne pa3iesioB JaHHO# JMCUMIJIMHBI, 1JIs1 KOTOPbIX HE00X0IUMO H3yUYeHHe 0Dec-
Ne | romux (mpeabiaymmx) u odec- NeYuBaIMUX (MpeablAyIInX) U 00ecneynBaeMbIX (OCTeIYIOMUX) TUCHUILINH
n/n | neyuBaeMbIX (MOCJIeTyIOIINX
(mocaenylommx) || 5 | 3 | 4 | 5 | g | 7| 8| 9|10 11]12]13
JUCHHMITHH
IIpenmecTByomue IMCUUNIHHBI
1. | maremaTuka - + + + + + + + + + + + +
2. | ¢usuka + + + + + + + + + + + + +
3. | xumus + + + + + + + + + + + + +
4, KBAHTOBAasA MEXaHUKa + + + + + + + + + + + + +
Mocsenyommue TMCHUNTHHBI
1. | ocHOBBI pOTOHMKH + + + + + + + + + + + + +
5 (u3nvecKre OCHOBBI KBAHTOBOU + + + + + + + + + + + + +
AJIEKTPOHUKHU U ()OTOHHUKH
3. onruyeckas pu3nka + + + + + + + + + + + + +
4, OINITHYCCKOC MAaTCPpHUATIOBEACHHE + + + + + + + + + + + + +
5.4. CooTBeTcTBHE KOMIIeTeHUMH, GopMHpPYyeMBbIX NPH M3YYeHHH IMCHUILIMHBI, 1 BUI0OB 3a-
HATHH
Iepeyenn Buabl 3ansTuii
N DopMBbI KOHTPOJIS
KOMIIeTeH Mt J 3 JIP CPC
Omnpoc Ha JEKIUH, OTYET 10 JTAO0paTOpHOH paboTe, OTUET MO
OIIK-1 + + + + MPaKTUIECKO# padoTe, 3aIuTa HHANBAAYAIEHOTO 3aaHus, KOH-
TpoJibHAs paboTa, TECT, IK3aMCH
Onpoc Ha JISKITUH, OTYET 10 JIAb0paToOpHOi paboTe, OTYET 10
IK-2 + + + + MPaKTUYECKO# paboTe, 3alUTa HHINBUAYAILHOTO 3aaHuUs, KOH-
TpoJibHAs paboTa, TECT, IK3aMEH
6. METOJIbI U ®OPMbI OPTAHU3AILIUU OBYYEHUSA
TexH0JI0IrMH MHTEPAKTHBHOI0 00y4eHHsl IPU Pa3HbIX GopMax 3aHATHH B Yacax
IpakTuye-
Dopmbl P JlaGopaTop-
Jlekuuu (4ac) | ckue 3aHATHS Bcero
MeTtoabt HbI€ 3aHSITUS
(4ac)
Paboma 6 xomanoe 2 4 6
Onpoc na aexyusx 2 2
Ilpezenmayus ¢ 610eo u pazoamounbiM MAmepuaios 4 4
VTOoro MHTEpPaKTUBHBIX 3aHATHI 6 2 12
7. JABOPATOPHBIU ITPAKTUKYM
Ne paznena Tpyno-
Ne ncp nﬁnn TemaTuka J1a00paTOPHBIX padoT eMI:C)(I)Z:‘,Tb Komnerenmun
nm | N PATOPHEIX P OK, OIIK, MK, IICK
HEBI (uac.)
Onpenenenne YacTOThl KOJIEOAHWH TIOMEPEUHBIX ONTHYECKHUX
1. 5 pen p 4 OIIK-1, TIK-2
()OHOHOB B MOHHBIX KPHCTAJIJIaX
HccnenoBanue TemMnepaTypHOil 3aBUCUMOCTH 3JIEKTPOIIPOBOAHO-
2. 11 A PATYP TPOTpPOBOR 4 OIIK-1, TIK-2
CTH TIOJTYTIPOBOTHUKOB
W3mepeHne KOHIIGHTpAIIMM HOCUTENEH 3apsga METOJOM TepMO-
3 12 p feHTpan A n p 4 OIIK-1, TIK-2
SJ1C
HccnenoBanue TemMnepaTypHOil 3aBUCUMOCTH 3JIEKTPOIIPOBOAHO-
4, 13 a paryp POTIpOBOL 4 OIIK-1, TIK-2
CTH TOJUKPUCTAIUTMYECKUAX PepPOMArHETHKOB
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8. NIPAKTUYECKHUE 3AHATUS

N Nflcl) a:ﬁ?:ﬁ 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 OIK-1. TIK-2
) ' CTAJUTHICCKON PEIIeTKH. ’
2 45 3onsr bpmnmosna. Bparrosckoe otpakenue. TemmoBele Koneba- 2 OIK-1, [TK-2
HUSI B KpUCTAILTIE.
TemnnoBble CBOICTBA KPUCTAILIOB. TEMIOEMKOCTh TBEPAOTO Tela
3. 6,7,8 u aHrapmoHudeckue 3¢¢GexTsl B Kpuctamiax. CTaTHCTHKA JJIeK- 2 OIIK-1, ITK-2
TPOHOB.
KoHueHTpanys 371eKTpOHOB U ABIPOK B METAJUIAX M MOJYNPOBOI-
4. 9 HUKaX. DJEKTPOIPOBOJHOCTh METANIOB. Y IENbHOE CONPOTHUBIIE- 2 OIIK-1, TITK-2
HHE TOJIYIPOBOJHUKOB.
5 10. 11 HedexTsl B kpucrayuiax. Pacuer KOHIEHTpauuil akIenTopoB U 2 OIK-1. TIK-2
) ' JIOHOPOB. ’
6. 12,13 Onruueckue CBOICTBa KpUCTAIOB. ['abBaHOMarHUTHBIE U Tep- 2 OIK-1, TTK-2
MOJJIEKTpHYECKHE I PEKTHI
7 0.8 KP-1. XHanecmeu cBa3u. Kpucrammmdeckoe ctpoenue. PoHo- 2 OITK-1, TIK-2
Hbl. TemnoBble CBONCTBA KPUCTAJIJIOB.
9. CAMOCTOSTEJIBHAS PABOTA
Ne Ne pasnena TemaTnka caMoCTOsITEJILHOH PadoOThI Tpyno- Komnerexuuu Konrtpoas BrinoiHe-
o/ JUCITATLTH- (demanusaus) €MKOCTh OK, OIIK, IIK, st DABOTEL
HbI uur (uac.) ICK P
1. 1-13 IIpopaboTka JEeKIIMOHHOTO MaTepuaia 2 OIlIK-1, TIK-2 Onpoc Ha JeKIUAX
3. | 511 12,13 IMoxroroBka K 1abOpaToOpHBIM padoTaM, 6 OIK-1, TIK-2 OTueTsl 10 Tabopartop-
HarmuCaHue OT4YCTOB HBIM pa6OTaM
4, 2-13 BrInonHeHne MpakTUYeCKUX 3alaHuH 4 OIIK-1, TIK-2 OTuetsi 1o npaxTire-
CKUM paboTam
5 2311, 13 BrinonHeHue U 3ammTa UHAUBUAYAJIBHOTO 4 OITK-1, [TK-2 3ammra I/IH)II/IBI/IL[VyaJ'II)-
3aganusg 1M3-1 HBIX 3aJaHUi
6. 2-89-13 [loaroroBka K KOHTPOJBHOW pabote 2 OITK-1, [TK-2 Pe3ynbTaThl KOHTPOIIBL-
KP-1 HBIX paboT
7. 2-13 IToaroroBka W ciada dK3aMeHa 36 OIIK-1, TIK-2 OlLieHKa Ha DK3aMeHE

TemaTtuka WHIWBUAYAJTbHBIX 3aI[aHHﬁ 1 BOIIPOCHI JJId IMMOATOTOBKU K 3K3aMCHY MPUBCJACHLI B IIPUIIOKCHUUN K

JaHHOM paboyeil mporpaMmme.

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB

He npenycmorpeno

11. PEUTUHIOBASI CACTEMA JJ151 OHIEHKHW YCIIEBAEMOCTHU CTYJAEHTOB
Ta6auna 11.1. banibHble OLeHKH 1JIs1 3JIEMEHTOB KOHTPOJISA JMCHUTIIHHBI

. . MaxkcuMaJibHbII
MaxkcuMaJibHbII MaxkcuMaJibHbII
DJIeMeHTbI 0aJ1 32 mepuos Bcero 3a
. 6as1 Ha 1-y10 KT ¢ 0aJ1J1 32 Mepuoa
yueOHOii 1esITeIbHOCTH me:xay 2KT u Ha cemMecTp
Ha4yaJjia ceMecTpa mexny 1KT u 2KT
KOHell ceMecTpa
BeinonHeHne M 3amuTa MHAMBUILYaJIbHOTO
10 10
3amarnsg 1N3-1
Konrponbnas pabora KP-1 10 10
BeinmonHeHne u 3ammra J1abopaToOpHBIX
i paTop 10 10 20
pabor
BeinonHeHHe u 3anUra NpakTHYeCKuX 3a-
> T Tp 20 10 30
JTAaHUH
HToro MakcuMyM 3a NnepHosa: 20 20 30 70
Crada 3K3aMeHa (MaKCHMyM) 30
Hapacrawommum urorom 20 40 70 100

B OK3aMCHAIIUOHHBIX 6I/IHeTaX CO]lep)KI/ITCSI 5 BOHpOCOB, N3 HUX TpI/I TeOpeTI/I‘-IeCKI/IX Bor[poca I10 JICKIITMOH-
HBIM 3aHATHAM (10 8 GaTOB KaXKAbIi) U ABe 3aga4u (o 3 Oajuia Kaxmas).

CornacoBaHa Ha noptane N2 11913




Tab6anna 11.2. Ilepecyer 6a/1J10B B OLCHKH 32 KOHTPOJIbHbIE TOYKH

bajsibl Ha 1aTy KOHTPOJIbLHOM TOYKH OueHka
2 90 % ot MakcuManbHOM cyMMbl OamioB Ha aaty KT 5
Ot 70% mo 89% ot MakcuManbHOM cymMMbl OamoB Ha gaty KT 4
Ot 60% 1o 69% oT MakcUMabHOM cyMMEI OamioB Ha gaty KT 3
< 60 % oT MakcUMaJIbHOI cyMMbI OajutoB Ha naty KT 2

Ta6anna 11.3. Ilepecyer cymMmMbl 62/1JI0B B TPAJAMIHMOHHYIO H ME:KIYHAPOAHYIO OLIEHKY

Ouenka (F'OC) Hrorosasi cymma 621JIJI?B, VYHTBHIBAET YCHEIHO Ouenka (ECTS)
CIAHHBII JK3aMeH
5 (oTIMYHO) (3a4YTEHO) 90 -100 A (0TIM4HO)
85-89 B (oueHp xopo1io)
4 (xopomo) 75 -84 C (xoporo)
(3auTeHo) 70-72
— D
3 (Y1OBIETBOPUTEIBHO) 65 — 69 (YAOBACTBOPHTEILHO)
(3auTeHO) 60 — 64 E (nmocpencTBeHHO)
2 (HeyROBIICTBOPHTEIIHO), Hu:xe 60 6an10B F (HeymoBIeTBOPUTEIHHO)
(HE 3a4TeHO)

12. YHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCILHU-
IJIMHBI

12.1 OcHoBHas JUTEpPaTypa

1. ®usnka KOHACHCUPOBAHHOTO COCTOSHIUS: yaeOHoe mocobue mis By3oB / FO.A. Bbaiikos, B.M. Ky3Hnernos. —
M.: BUHOM. Jla6opatopwust 3uanuii, 2011. — 294 c. (45)

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

12.2 JlonoJiHUTeIbHAA JIUTEPATYpPa

1. CmupnoB C.B. ®usuka tBepaoro tena: yueobHoe mocodue. — Tomck, TT'Y, 2003. — 276 c. (24)

2. ®usuka TBepaoro tena. ITox penakieii Beperaruna UK. — M.: Beicmas mikosna, 2001. — 238 c. (14)

3. IIporacos 10.C., Uysames C.H. TBepaoTenbHas snextponuka. — Mzn. MI'TY um. Baymana, 2003. — 189 c.

)

4. YynpynosB E.B. Kpucramnorpadus: Yue6nuk mns By3os / E.B. Uynpynos, A.®. Xoxios, M.A. ®anees. —
M.: ®usmariut, 2000. — 496 c. (1)

5. 'yproe B.A., Ocaynenko P.H. ®usuka TBepaoro Tena s MHKEHEPOB: yueOHOe mocooue / pen.: JLA.
Autemmna. — M.: Texnocdepa, 2007. — 518 ¢. (1)

6. [1aBnoB I1.B. ®usuka tBepmoro Tena: YueOnuk miis By3os / [1.B. ITaBnos, A.®. Xoxios. — 3-e u3., cre-
peoturr. — M.: Beictiras mkoina, 2000. — 496 c. (60)

12.3 YueOHO-MeTOAMYECKHE TOCOOMS ¥ IPOTPaAaMMHOe o0ecrnedeHmne

1. Cmupnos C.B., 3apukosckas H.B. ®usnka KoHAEHCHPOBaHHOTO cOCTOsIHUS. DU3KKa MMOITyIPOBOTHUKOB:
Y4ebHo-MeToANYEeCKOE TTOCOOHE MO Ay JUTOPHBIM NPAKTHUECKUM 3aHATHSIM U CaMOCTOSITENIbHOM paboTe 1Mo Jucuu-
wrHaM «Pu3MKa KOHICHCUPOBAHHOTO COCTOSHU» M «PU3MKa NOTYNPOBOAHUKOBY JUIS CTYJIEHTOB HalpaBiICHUH
noaroroBku 210100 «2OnexkTpoHuka n HaHOATEKTpoHUKa» U 222900 «HaHOTEXHONIOTHSI 1 MUKPOCUCTEMHAs TEXHU-
ka». — Tomck: ToMcKkuil rocyJapCTBEHHbIA YHUBEPCUTET CUCTEM YIIPABJICHUS U paauodiekTpoHuku, 2011. — 35 c.

[>exTpoHHBIH pecypcl. — http://miel.tusur.ru/images/files/Uchebno-

metodlchesku kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0
%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip

2. Caspyk E. B., ®usnka KOHJIECHCUPOBAHHOTO COCTOSIHHS: Y4YeOHOe-MeToandeckoe nocobue (mo mabopa-
TOpHBIM paboTtam) [InekrpoHHbIi pecype] / Capyk E. B., Kapanckwuit B. B., CmupHoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum goctyma: https://edu.tusur.ru/publications/6270.

12.4 Ba3bl 1aHHBIX, HHPOPMALTHOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. O6pa3zoBaTeNbHbIN MOPTal B CBOOOHOM goctyre: «Du3nka, XUMHUs, MaTeMaTHKa CTYJICHTaM W [TKOJIbHU-
kam. OOpazoBatenbHblid mpoekT A.H. Bapruna» — Pexxum nocryma: http://www.ph4s.ru/

2. «EnuHoe OKHO J0CTyIa K 00pa3oBaTelbHBIM pecypcam» [DIeKTPOHHBIA pecypc]|: nHpOpMaLMOHHAS CH-
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https://e.lanbook.com/book/2023#book_name
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
https://edu.tusur.ru/publications/6270

creMa. — Pexxum mocryma: http://window.edu.ru/

3. «cLIBRARY.RU» [DnexktpoHHbIii pecypc]: HaydHas SJIEKTpOHHAas OuOnMMOoTeKa. — PexkuM poctyma:
http://elibrary.ru

4. «Hayuno-o0pa3oBatenbHbIi mopran TYCYPy» [OnekTpoHHBIN pecypc]: HayYHO-00pa30BaTENIbHBIN TOPTaT
yHuBepcuterta. — Pesxxum gocrtyma: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00eCre4YeHNI0 U CUMILTHHBI

13.1.2 MaTepuajbHO-TeXHUYECKOE 00ecnieueHue sl JeKIUOHHBIX 3aHATHH

Jnst mpoBeeHUs 3aHATHH JICKIMOHHOTO THIIA, TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIBTAIUMA, TEKYIETO
KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlMU MCHONIB3yeTcs ydeOHas ayauTOpHus, ¢ KOJMYECTBOM ITOCATOYHBIX MECT
He MeHee 50, o0opymoBaHHas TOCKOH M CTaHIAPTHOM yueOHOW Mebenbto. IMeroTcest HarlsaHbIe TOCOOUsT B BHJIC
Mpe3eHTalXH MO JEKIMOHHBIM pa3/iesiaM TUCIUTUINHBL.

13.1.2 MaTepuajbHO-TeXHHYECKOE 00ecrieueHue Il MPAKTHYECKUX 3aHATHI
JInst mpoBeICHUsI MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHH MCIIONI3YeTCs Y4eOHas ay JTUTOPHS, C KOJTHYECTBOM
MOCaIOYHBIX MECT He MeHee 25, 000pymoBaHHas TOCKOW U CTaHAApTHON y4eOHOM MeOelbio.

13.1.3 MaTepuaJIbHO-TEXHHYECKOE 00ecneveHue 1J1s1 J1a00paTOPHbIX padoT

Jlnst mpoBeneHus 1TaOOPaTOPHBIX 3aHATHH HMcmoib3yercs: «JlabopaTopust (GU3NKH KOHAESHCHPOBAHHOTO CO-
CTOSIHUSI M1 MaTEpUAJIOB 3JIEKTPOHHOM TEXHUKW», pacronoxeHHas no aapecy 634034, r. Tomck, yn. Bepmununa,
74, 1 stax, aya. 119. JlaGoparopus ocHalleHa CISIyIOIIUM 000PYIOBaHUEM: MEJIOBas JA0CKa, JJAOOPATOPHBINA Ma-
KeT ]ISl NCCIIEIOBAaHHS TEMIIEPAaTyPHON 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH MOJIHKPHCTAIUTMUECKAX (heppoMarHe-
THKOB; JJAOOPATOPHBIA MAKET [UIsl ONPEISIICHNS] YaCTOTHI KOIeOaHHUH TONIEPEYHBIX ONTHYECKUX ()OHOHOB B HOHHBIX
KpHUCTaiax; J1abopaTopHbId MakeT AJIsl OTpeesICHUs! IMPHUHBI 3aPEICHHON 30HbI TOIYIPOBOJAHUKOB U KOHIICH-
TpalMy HOCHTEIICH 3apsia; 1ab0paTOpHbIil MaKeT JUIs ONPEACICHHs KOHIICHTPAIMs HOCUTEINEH 3apsiia B MOIYIpo-
BOJHUKAX MeTosoM TepMo-DIC.

13.1.4 MaTepuaJIbHO-TEXHHUYECKOE 00ecnevyeHHe IJIA CAMOCTOSITe IbHOH padoThI

J1a caMOCTOSITENbHOM pabOThI HCIIONIBb3yeTCsl yueOHast ayIUTOpHs, pacioiiokeHHast o angpecy 634034, r.
Tomck, yn. Bepuununa, 74, 2 srax, aya. 217. CocraB oOopymoBaHus: yueOHas MeOeib, JOCKa MarHUTO-
MapKepHasl.

13.2 MarepuajibHO-TEXHHYECKOe o0ecneyeHHe MUCHUILUIMHBI JJIsl JIUI € OrPaHUYEHHBIMH
BO3MO’KHOCTAMH 310POBbS

Ocpoenue aucuuiuinHbl Juriamu ¢ OB3 oCylIeCTBISETCS ¢ MCIIOJIb30BAHUEM CPEICTB 00yUeHUs OO0IIero u
crernuaabHOro Ha3HAueHU.

[Ipu 0OydeHuM CTyIEHTOB ¢ HAPYHMIEHHSIMH CJyXa IMPEIyCMOTPEHO HCIOIB30BaHHE 3BYKOYCHIIMBAIOIICH
anmapaTtypsl, MyJIbTUMEIUHHBIX CPEICTB M JAPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepenadn yueObHoit mHpopma-
LMY B JIOCTYIHBIX (pOpMax i CTYJICHTOB ¢ HAPYIICHUSIMU CIyXa, MOOMJILHOW CUCTEMbI OOYYEHUS IS CTYACHTOB
C UHBIUHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasi ayAUTOpHs, B KOTOPOH 00yJarOTCS CTYIEHTHI
C HapylIeHHeM cllyxa, 000py/I0OBaHa KOMIBIOTEPHOW TEXHUKOW, ayJAHMOTEXHUKOH, BUACOTEXHUKOM, JEKTPOHHON
JIOCKOM, MyJIbTUMEIUITHON CUCTEMOM.

[Ipu oOydeHnn CTYACHTOB ¢ HAPYIIEHUSIMH 3PEHUSAMM TIPEITyCMOTPEHO HMCIOIH30BAHUE B JICKIIMOHHBIX U
Y4eOHBIX ayAUTOPUAX BO3MOXXHOCTH MPOCMOTpPA yIAICHHBIX 00BEKTOB (HAMpUMeEp, TEKCTa Ha JIOCKE MM Cliaiia
Ha dKpaHe) Py TOMOIITY BUACO YBEIMIUTEIIEH IS yIaJeHHOTO IPOCMOTpa.

[Ipu 00yueHUYM CTYACHTOB ¢ HAPYIIEHUSIMHU OTMOPHO-ABUIaTEIbHOT0 ANMNAPaTa UCIOIB3YIOTCS albTepHA-
THUBHBIE YCTPOWCTBA BBOJIa MH(POPMAIIMH U JIPYTHe TEXHUYECKUE CPeJICTBA NpreMa/mepeaadn yueOHoi nHpopma-
LMY B JOCTYIHBIX (pOpMax Juist CTYIACHTOB C HAPYIMIECHHUSIMHA OIIOPHO-BUTATEIHHOTO ariapara, MOOWILHON CHCTe-
MBI OOyYEHHUS IS JIFOICH ¢ MHBAIHIHOCTHIO.
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14. ®OH/I OHEHOYHbLIX CPEACTB

14.1. OcHoBHBIE TPeOOBAHUSA K (DOHY OLIEHOYHBIX CPEACTB U MeTOAUYECKHE PeKOMEH AU

@OoH/| OLIEHOYHBIX CPEICTB W TUIOBBIE KOHTPOJBHBIE 3aJaHMs, UCIIOIb3yeMble ISl OIEHKH c(hOpPMHUPOBaH-
HOCTH U OCBOCHMSI 3aKPEIUICHHBIX 3a JUCLUUIUVIMHON KOMIETEHIMH NpU NPOBEACHUM TEKYILIEH, MPOMEXYTOUHON
aTTECTalWH 10 JUCLUUILTUHE IPUBEIEH B IPUIOKEHUH K pabodell mporpamme.

14.2 TpebGoBanus K (pOHIY OLEHOYHBIX CPEACTB JIfl JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3710POBBSI

sl CTYZEHTOB C MHBAIMIHOCTBHIO MIPEAYCMOTPEHBI AOIOIHUTEIbHBIE OLICHOYHBIE CPENCTBA, EPEUeHb KO-
TOPBIX yKa3aH B Tabnuile.

Tadiauua 14 — JlonosiHuTEIbHbIE CPEICTBA OLIEHUBAHUA /1JISl CTYI€HTOB C MHBAJIMIHOCTHIO

Buap! 10MOTHATEIRHBIX OIEHOYHBIX cI)OpMLI KOHTPOJIA 1 OLICHKU PE3YJIbTATOB

Kareropnu ctyneHToB
p Y CpEelCTB o0yyeHus

TeCTI)I, INHUCHbMCHHBIC CAMOCTOATCIIBHBIC
C HapyloICHUSMU ClTyXa pa60TI)I, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHLIC HpeI/IMYHleCTBeHHO NMCbMCHHAs NpPOBEpPKa

paboTsI
C mapymenusimu 3pe- ~ CobecenoBaHue 10 BoIlpocaMm K 3aueTy, | [IpemMymiecTBeHHO ycTHast mpoBepKa (MH-
HUA OIIPOC I10 TEPMUHAM JIMBUIYaJIHHO)

C napymeHusiMu onop-  PereHue quCTaHIMOHHBIX TECTOB, KOH-
HO-JIBUTATEJILHOTO afl- = TPOJbHBIE pabOThI, MUCEMEHHBIE CAMOCTO-
napata sITeNbHBIE PAOOTHI, BOIPOCHI K 3a4ETy

[IpenmMyIiecTBEHHO AMCTAHITMOHHBIMH Me-
TOAAMH

C orpaHnueHHUAMH 110 TecTrl, TMCEMEHHBIE CAMOCTOATENbHBIE | [IpenMyliecTBEeHHO MPOBEpKa METOAAMH,
O0IIEMEeIMIIMHCKAM | PabOThI, BOIPOCHI K 3a4€Ty, KOHTPOJIBHBIE =~ HCXOAS U3 COCTOSIHUS O0YYaroLIerocs Ha
MOKa3aHUsIM paboThl, yCTHBIE OTBETHI MOMEHT IIPOBEPKHU

14.3 Meroauyeckue peKOMeHJANMU MO OLEHOYHBIM CPeICTBaM /UISA JMIl C OIPAHMYCHHBIMU

BO3MOKHOCTAMHU 310POBbS

Hns crymentoB ¢ OB3 mpemycmarpuBaeTcst qocTymHas (opMa IPEJOCTABICHUS 3aJaHUid OIICHOYHBIX
CPEICTB, @ UMEHHO:
. B IEYATHOH (opme;
. B TICYaTHOM ()opMe C YBEITMICHHBIM MPUPTOM;
. B pOpMeE DIIEKTPOHHOT'O JIOKYMEHTA;
. METOJIOM YTEHHSI aCCHCTEHTOM 3aJ[aHusl BCIIYX;
. IPEZI0CTaBJICHNE 3aJIaHMS C UCIIOJIb30BaHUEM CYPJIOTIEPEBOIA.

CryneHTaM ¢ MHBAIHHOCTBIO YBEIMYMBAETCS BPEMsl Ha IOATOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOIIPOCHL.
JI7Ist TaKMX CTY/ICHTOB MPeTyCMaTpUBAeTCs JOCTYIHAst (hopMa IPeJOCTaBICHHS OTBETOB Ha 33/1aHHS, 3 UMEHHO:

1. nuceMeHHO Ha Oymare;

2. HabOp OTBETOB Ha KOMIIBIOTEPE;

3. Habop OTBETOB C UCIIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

4. mpencTaBlICHUE OTBETOB YCTHO.

[Iponienypa oreHMBaHUS Pe3yIbTaTOB OOYUYCHHS WHBAJIUJIOB I10 JUCIMIUIMHE TPETyCMaTPUBACT IMPEJo-
craBneHre uHpopManuu B GopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI M BOCIIPUSTHS HHPOPMAIINY:

Jlis1 M1 ¢ HAPYLIEHUSIMM 3PeHust:

B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

B TIeYaTHOM (hopMe yBETMUEHHBIM MIPUPTOM.

J1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B Ie4aTHoOM hopme.

JI1s1 M1 ¢ HAPYLIEHUSIMHM ONOPHO-IBUTraTeJILHOIO annapara:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

OB WwWN P

10
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B Iie4aTHOM hopme.
ITpu HEOOXOAUMOCTH JUTs OOYUYAONIMXCS ¢ WHBAIUIHOCTBIO TPOIEIYpa OIICHHUBAHHS PE3yJIbTaTOB 00yde-
HUSI MOJKET MTPOBOTUTHCS B HECKOJIBKO ATAIOB.

15. METOAUYECKHUE PEKOMEHJIJAIIUU 110 OPTAHU3AIIMU U3YYEHUA JAUC-
HOUIIJIMHBI

bes pekomenaanui.

11
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MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIANA

DenepanbHOE OIOPKETHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE YUPEIKACHHE
BBICIIIEr0 00pa3oBaHust

«TOMCKMI IT'OCYJAPCTBEHHBIY YHUBEPCUTET CUCTEM YIIPABJIEHU S
N PAIUOIJEKTPOHUKN» (TYCYP)

YTBEPXJAIO

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

HanpagieHusi IOAT0TOBKH 12.03.03 «DoToHMKA 1 ONTONH(POPMATHKAY

Hanpasiaennocts (npoguinb) DOTOHNKA HEIMHEHHBIX, BOJTHOBOJAHBIX U NEPUOANYECKHUX CTPYKTYP

®opma o0yueHust Oo4Has

DakyJabTeT anekTpoHHOH TexHuku (PIT)

Kadenpa DIIEKTPOHHBIX TprGopoB (1)

Kype 2 Cemectp 4
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1. BBEAEHUE

®onx ouenounsix cpenacts (POC) sBusercs NpUIOKEHUEM K padodeil mporpaMme Y4eOHON AWCIHUITIHHBL
«Du3MKa KOHJCHCUPOBAHHOTO COCTOSHUS» M TNPEICTABISIET COOOW COBOKYMHOCTH KOHTPOJBHO-U3MEPHUTENBHBIX
MaTepHaoB (THITOBEIC 3aa9d (3aJaHus), KOHTPOJIbHBIC paOOTHI U Jp.) H METOAOB MX MCIIOIL30BaHMUS, IPEaHA3HA-
YEHHBIX I U3MEPEHUS YPOBHS TOCTHKEHHSI CTYJJEHTOM YCTAaHOBJICHHBIX PE3yJIbTATOB OOYUECHHS.

®OC no yuebnoit aucuumirne «Dr3rnka KOHACHCUPOBAHHOTO COCTOSIHUS» MCIIONB3YETCs MPU MPOBEACHUH
TEKYIIETO KOHTPOJIA yCIIEBaEMOCTH U MPOMEXYTOUHON aTTECTAllUH CTYIEHTOB.

Ilepeuenp 3akperuieHHBIX 3a JUCHUILUITMHOW «PU3MKa KOHJEHCUPOBAHHOTO COCTOSIHUS» KOMIIETEHLIMU MpH-
BeJeH B Ta0aume 1.

Tabmuna 1 — Ilepeyenp 3aKpeIUICHHBIX 32 AUCHUIIMHON KOMIIETCHIUT

Kon DopMyJIMPOBKA KOMIIETEHHMHU Jransl GOPMHPOBAHHS KOMIIETEeHIHH
OIIK-1 CcrocoOHOCTRIO TIPEICTABIATh aJCKBATHYIO CO- | 3HaAmb OCHOBHBIC 3aKOHOMEPHOCTH (POPMHUPOBAHUS KOHACH-
BPEMEHHOMY YPOBHIO 3HaHMH HAaydHYIO KapTH- | CHPOBAaHHOTO COCTOSHUS,
Hy MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXKE- | 3Hamb (PU3NKO-XNMHUECKHE OCHOBBI B3aUMOJIEHCTBHUS MEXK-
HUMH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAayK M | Jy OCHOBHBIMH MaTepualaMy 3JCKTPOHHON TEXHUKH;
marematuku (OITK-1); 3Hamb OCHOBHBIE XapaKTEPUCTUKHA KOHICHCHPOBAHHBIX Ma-
TEpUaJIOB U UX CBS3b C COCTABOM U CTPYKTYpOH;
3HamMb TapaMeTpbl KOHACHCUPOBAHHBIX MaTepUaliOB U OCO-
IK-2 TOTOBHOCTBIO K MaTE€MaTHUYECKOMY MOJCIHPO- OEHHOCTH MX U3MEPEHHUSL.

yMemdb BBIOUpATh MaTepuanl ¢ ONTHMAJIbHBIMH CBOMCTBAMHU
JUIS peanu3aliy 3a/1a4 AIeKTPOHUKHY;

yMemb WCIONB30BaTh (U3UKO-MATEMATUICCKUN —ammapat
UL pacyeTa AIEKTPHYCCKIX U ONTHYSCKUX XapaKTEPUCTHK
MaTepHana;

61a0ems HaBBIKAMU KOMILUICKCHOTO IOIX0/a K BHIOOPY He-
00XOIMMBIX CBOICTB MaTEpPHAJIOB;

61adens METOIUKOHN pacdera EKTPHICCKUX U ONMTHISCKUX
apaMeTPOB MaTEPHAIIOB AIEKTPOHHON TEXHHKH,

BaHHMIO TPOLECCOB U OOBEKTOB (HOTOHHKH M
onTouH(pOpMaTUKH, UX HCCIEOBaHHUIO Ha 0Oaze
CTaHJApTHBIX IMAKETOB AaBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUSA M CaMOCTOATENBHO pa3pabo-
TaHHBIX MPOrpaMMHbIX mpoaykToB (TTK-2).

2. PEAJIM3BALIUSA KOMIIETEHLIUA
2.1 Komnerennua OIIK-1
OIIK-1  cnmocoOHOCTHIO MPEACTABJATH aAeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYI0 KAPTHHY
ana HA OCHOBC 3HAHUA OCHOBHBIX HOJIO)KEHHﬁ, 3aKOHOB 1 METOA0B €CTECCTBCHHBIX HayK H Ma-
TEMATUKHU

Juis hopMupoBaHUS KOMIIETEHIINA HEOOXOIMMO OCYIIECTBUTH psif ATarnoB. CoJiepkaHue 3TarmoB GOpMHUPO-
BaHUS KOMIIETCHITUH, BU/IbI 3aHATUI U UCTIOJIb3yEMbIE CPE/ICTBA OLICHUBAHUS MPE/ICTABJICHHI B Ta0mmie 2.1.
Tabmuna 2.1 — Dransl HOPMUPOBAHUS KOMIIETEHIIUH U UCIIOJIb3yEeMbIC CPEJICTBA OICHUBAHMSI

CHUPOBAHHOI'O COCTOSIHUS,
3Haem (bHSI/IKO'XI/IMI/I‘IeCKI/Ie
OCHOBBEI BSaHMOﬂeﬁCTBHﬂ MEXK-
Ay OCHOBHBIMH MaTepHaiaMu
3HeKTpOHHOI>1 TCXHUKU,

CocraB 3HaTL YMmern Baanern
Conep:xanue 3Haem OCHOBHBIC 3aKOHOMEpP- | ymeem BBIOMpATh Marepuan C | eladeem  HaBBIKAMH  KOM-
3TANOB HOCTH (pOpMHUpPOBaHHS KOHICH- | ONTUMAIBGHBIMH  CBOWCTBAMH | IDICKCHOTO IOJIXOAa K BBHIOODPY

JUISL pealM3aliy 3a7ad dJIeK-
TPOHUKH

HEOOXOANMBIX CBOWCTB Mare-
puasoB

Buapl 3anaTmii

Jlekmuy;
IIpakTueckue 3aHATHUS;
I'pymnnoBbie KOHCYNIbTAIIUU

[IpakTryeckue 3aHATHS,
JlaboparopHblie pabOTHI;
NunuBuayansHOE 3a/1aHUE;
CamocrosrenpHas pabota

JlaGopaTopHble paboTHI

Hcnoan3yemble Onpocsl Ha TEKINAX; [Ipaktnueckne 3amanus (BeI- | JlabopaTopHbie paboThI (3amm-
cpencTBa ouenn- | IlpakTmueckue 3amaHus (3amiu- | HOJHEHHUE, opopmMieHne); Ta);
BaHHUs Ta); WunuBuyansHble 3ajaHusi | DK3aMeH
KonrposnbHble paboTsl; (BbIIONTHEHNE, O(hOPMIICHHE);
WnnuBuyansHble 3aganust | Jlaboparopubie paboThl (BBHI-
(3ammra); TIOJIHEHHE, 0OpPMIIEHHE)
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JlabopaTopHsle paboThI (3amu-
Ta);
OK3ameH

Koncnekr
paboTHI

CaMOCTOSITEILHOM

OO6mue xapakTepUCTUKH TIOKa3aTeled U KpUTepreB OIeHNBAHMS KOMIIETEHIINM Ha BCEX JTaraxX MpHUBEICHBI

B Tabmuue 2.2.

Ta6n1/1ua 22— 061111/16 XapPaKTCPUCTUKHU nokasaTeleil u KPUTCPHUECB OLICHUBAHWS KOMIICTCHIIMHU 10 3TAIlaM

Iloka3aTenu u Kpurte-
puu

3HaTh

Ymernb

Baagern

OT1iim4HO
(BBICOKMIi YPOBEHb)

obOnamaer QakTHYECKUMH U
TEOPETHYCCKUMH 3HAHUSIMU B
mpenenax u3ydaeMou oOua-
CTH C TIOHUMAaHHEM TPaHUI]
MPUMEHUMOCTHU

obiamaeT Quamna3oHOM IIpak-
THYECKAX yMEHHUH, Tpedye-
MBIX JUIS pa3BUTUS TBOpYE-
CKUX pelIeHu#, abCTparupo-
BaHUs MPOOIIeM

KOHTPOJHPYET paboTy, Tpo-
BOJHT OLICHKY, COBEpIICH-
CTBYET JIeHCTBUSA pabOTHI

Xopowo
(0a30BbIii ypOBEHB)

3HaeT (aKThl, TPUHIUIIEL,
MPOIIECCHI, OOIIUE MOHATHUS B
npenenax u3ydaeMoi obusa-
CTH

obnagaeT AUAMa3’OHOM Mpak-
THYECKUX YyMEHHH, Tpelye-
MBIX JId PpCIICHUA OIpeac-
JICHHBIX TpoOyieM B oOnacTu
HCCIIeI0BAHUS

OepeT OTBETCTBEHHOCTHh 3a
3aBepIlcHUE 3a7ady B HCCIIe-
JIOBaHUH, MPUCIIOCAOIMBACT
CBOE IIOBEJEHUE K O0OCTOs-
TEIBCTBAM B PEIICHHUH IIPO-
OneM

YaoBaerBopuTeIbHO
(moporoBbiii ypOBEHb)

oOamaeT 0a30BBIMU OOIIIUMU
3HAHUAMU

o0nasaeT OCHOBHBIMH yMe-
HUSIMH, TpeOyeMBIMH  JUIS
BBITIOJTHEHHS TIPOCTHIX 3a/1a4

paboTtaer
HaOIIOEHUN

Opu  TpSIMOM

dopMynupoBKa MoKaszareneil 1 KpUTEpUeB OLCHUBAaHUSI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmuie 2.3.

Tabmuua 2.3 — [TokazaTenu U KpUTEpUH OLICHUBAHUS KOMIIETCHIIMH Ha JTanax

Ioka3aTenu u Kpurte-
puu

3HaTh

Ymern

Baagern

OTtin4yHO
(BBICOKMI YPOBEHb)

3Haem BUJIBl YIOPAIOUEHUS
aTOMOB B TBEPIBIX TENaX,
00yCJIOBJICHHBIE =~ KBaHTOBOI
MPUPOIOH MUKPOYACTHIL U UX
CBOICTBaMU;

3Haem cruenuduueckoe moBe-
JCHUC TBEPABIX TCJ IIPU BO3-
HeﬁCTBHH OIPEACIICHHBIX CHUJT
U TIOJIeH;

npeodvasnsem TPpeOOBaHUSI K
MarepuanaMm, U1 peajm3a-
OMd  KOHKPETHBIX  3aad4
JNIEKTPOHUKH;

nodzomagausaem U TPOBO-
JIUT 3KCIIEPUMEHT ISl OIIpe-
JISNICHUs] TIapaMeTpoB MaTe-
pHAJIOB, HCIIOJIB3yEMBIX B
IIEKTPOHHKH.

61a0een KOMIUIEKCHBIM MOJI-
XOZOM K BBIOOPY KOHCTpPYK-
THUBHBIX MaTEepHaJIOB, OKC-
IUTyaTUPYEeMBIX B  OIpeJe-
JICHHBIX YCIOBUSX;
unmepnpemupyem TOIy4eH-
HBIE pe3yJbTaThl IpPHU MPOBE-
JICHUH SKCTIEPUMEHTA.

Xopowmo
(0a30BbIii ypoBeHb)

3Haem OCHOBHBIE CIIOCOOBI
BO3JCHCTBUSL HAa  TBEpHbIE
Tena;

3Haem criennguIecKoe MoBe-
JICHHE TBEPABIX TEN IPHU BO3-
JICCTBUY OIPEIENCHHBIX CUII

yMeem paccuumeiéams Tia-
pameTpsl MaTepualioB, HC-
MOJIB3YEMBIX B 3JIEKTPOHHKH;
noozomasgiusaem W TPOBO-
JIUT 3KCIICPUMEHT ISl OIpe-
JIeTICHNs] TIapaMeTpoB MaTe-

61a0een KOMILUIEKCHBIM MOJ-
XO0ZOM K BBIOOPY KOHCTPYK-
THUBHBIX MaTEepPHAJIOB;

(moporoBblii ypoBeHb)

PaKTEPU3YIOIIHE
Tena;

3Haem BWIBI YIOPSIOYEHHS
AaTOMOB B TBEP/JBIX TEJIax.

TBEp/IbIe

1 ToJIeit; pHAJIOB, HCIOJB3yEeMBIX B
EKTPOHUKH.
YaoBiaerBopuTebLHO 3Haem OOIME TOHATHA, Xa- | nodzomaseiusaem  SKCUEPH- | Kiaccuguyupyem  TBepAble

MEHT JAJIsl ONpeneeHus Ta-
paMeTpoB MaTepuaioB, HC-
MOJIB3YEMBIX B SJIEKTPOHHUKH.

TeJla, OCHOBBLIBASICh Ha OOIIUX
IIOHATHUAX O KBa3u4acTULax.
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2.2 Komnerennus IK-2

NK-2 TOTOBHOCTBI0 K MaTeMaTH4YeCKOMY MOJEJMPOBAHUIO NPOLECCOB M 00beKTOB (OTOHHMKH H
ONTOMH(OPMATHKHU, HX HCCIEJOBAHHIO HA 0a3e CTAHAAPTHBIX NAKeTOB ABTOMATH3UPOBAHHOIO

NMPOEKTUPOBAHMUSA M CAMOCTOATEIHHO Pa3padoTaHHBIX MPOrPAMMHBIX MPOAYKTOB

s hopMuUpOBaHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH psifl TanoB. CojepxkaHue 3TarnoB GOPMHPO-

BaHUWS KOMIIETCHITUH, BU/IBI 3aHATUI U UCTIOJIB3yEMbIE CPE/ICTBA OIIEHUBAHUS TIPEACTaBICHHI B Ta0mme 2.4.
Tabnuma 2.4 — Jransl HOPMUPOBAHUS KOMIICTESHITMH U UCIIOJIb3yEMbIC CPEIICTBA OICHUBAHMS

MaTepuasioB U MX CBS3b C CO-
CTaBOM U CTPYKTYpPOU;

3Haem TIapaMETPbl KOHIEHCH-
POBaHHBIX MaTEPHAJIOB U OCO-
OCHHOCTH MX M3MEPECHHUS;

pacueTa 3JIEKTPHUYESCKUX U OIl-
THYECKUX XapaKTePUCTUK Ma-
TepHana;

CocraB 3HaTL YmMmerb Baagern
Conep:xanue 3Haem OCHOBHBIC XapaKTCpH- | yMmeem WUCIONB30BaTh (PU3UKO- | 6radeem METOIUKOW pacuera
JTaNoB CTHKH KOHJICHCUPOBAHHBIX | MaTeMaTUYECKUH ammapar Ajs | JJCKTPUYECKUX U ONTHYECKUX

napaMeTpoB MaTEpUANIOB BJIEK-
TPOHHOM TEXHUKH;

Buaebl 3aHarui

Jlexmum;
[IpakTryeckue 3aHATHS;
I'pymmoBeie KOHCYTBTALIUN

[pakTHyeckue 3aHATHS;
JlabopatopHsIe pabOTHL;
WHauBunyansHoe 3aJaHKE;
CamocrostensHas padborta

JlabopatopHsIe pabOTHI

Hcnoan3yemeble Onpocsl Ha NEKIHUAX; [Ipaktnyeckue 3amanus (Bel- | JlabopaTopHble paboThl (3aImu-
cpeacrBa ouenu- | [Ipakruueckue 3agaHus (3amM- | IMOJHEHHE, OpOPMIICHHE); Ta);
BaHMUsI Ta); WunuBuyansHble 3ajaHus | DK3aMeH
KoHTponbHbIe paboTHI; (BbIIIONTHEHUE, O(hOPMIICHHE);
WunuBunyanbHble 3ananus | JlaGopatopHele paboOTHI (BBHI-
(3amura); TIOJTHEHUE, 0(OPMIICHHE)
JlabopaTtopHsle paboTsl (3amm- | KoHCmekT  camocTosTenbHOM
Ta); paboTsl
OK3aMeH

OO0mue XapakTepUCTUKH TI0Ka3aTee U KPUTEPUEB OlCHUBAHMS KOMIICTCHIIMU HA BCEX 3Tarax NMpPUBEICHBI
B Tabimue 2.2 s 1. 2.1.
dopmyIrpoBKa TIOKa3aTee 1 KpUTePUEB OICHUBAHUS JAHHON KOMITETEHIINH TTpUBEeHa B TadmuIe 2.5.

Ta6n1x1ua 2.5 —Tlokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu n Kpurte-

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

3Haem OCHOBHBIE XapaKTepu-
CTHUKH  KOHJIGHCHPOBAHHBIX
MaTepHaJiOB U HX CBI3b C
COCTaBOM U CTPYKTYpOii;
3Haem TIApaMeTpbl KOHIEH-
CHPOBAaHHBIX MAaTE€pHAIOB M
0COOCHHOCTH WX 3KCIEepH-
MEHTaJIbHOTO W3MEpEHUus, a
TaKKe H3MEPEHHSI C IOMO-
B0 aBTOMATHU3UPOBAHHOTO
MakeTa MPUKIAAHBIX TIPO-
rpamwm;

yMeem WCHOJB30BaTh (PU3H-
KO-MaTeMaTU4ecKuil amnmnapar
JUIsL pacyeTa 3JIEKTPUYECKHUX
U ONTHUYECKUX XapaKTepu-
CTUK MaTepuaa,

yMeem WCIOJIb30BaTh MpPHU-
KJIAJAHbIE MPOrpaMMbl ISt
pacuera M MOJEIUPOBAHUS
9JIEKTPUYECKUX M  ONTHYe-
CKHX XapaKTepHCTHUK Mare-
puana;

6000010 @1adeem Pa3HBIMU
crocobamMH  TIPECTaBICHUS
¢u3ugeckoil nHbOpMAIMK B
rpadudyeckoil ¥ MareMaTHye-
CKOit hopme;
demoncmpupyem HaBbIK pa-
00TBI B TPOTrpaMMHBIX MPO-
JyKTax JUIsl aBTOMATH3aluH 1
MIPOEKTUPOBAHMS;

e1adeem METOAMKON pacdera
JNIEKTPUYECKUX U OITHYE-
CKUX IapaMeTpoB Marepua-
JIOB AJIEKTPOHHOU TEXHUKH

Xopouio
(6a30Bblii ypoBeHb)

3Haem CTPYKTYPY KOHAEHCH-
POBaHHBIX MaTEpPHAJIOB;
onpeoensiem METOJbl aHAIN3a
CTPYKTYpbl KOHIEHCHPOBAaH-
HBIX MaTEpHUAJIOB,;
apaymenmupyem BBIOOp pe-
LIEHUS 3a/1a4H;

CAMOCOSIMeENbHO  noodupa-
em W TOTOBHUT UL SKCIICPHU-
MEHTa HeoOxomumoe o0opy-
JIOBaHHE;

nPUMEHsiem  METOJIbI
HUSI HETUIIOBBIX 3a/1a4;
yMeem ONpPEeNeNsiTh napameT-

pete-

61a0eem pa3HBIMH criocoba-
MH TPEICTaBICHUSMH WH-
dopmaruy;

enaoeem Hagvlkamu paboThl B
MEXIUCUHUIUTHHAPHOH KO-
MaHje
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cocmagisiem TUIAH PEIICHHS
3a7a4n

pPBl KOHAEGHCHPOBAHHBIX Ma-
TEpHUaIoB
ymeem pabOTaTh C MaKeTaMH
MPUKIAAHBIX TPOTpaMM JUIs
MOJICTIMPOBAHMSA W TPOEKTH-
pOBaHHS;

YaosaersopureabHO
(moporoBbiii ypoBEHb)

Odaem OIpENENeHUsT OCHOB-
HBIX OHATHH;

pacnosnaem THIIBI KOHJEH-
CHPOBaHHBIX MaTEPHAJIOB

ymeem paboTaTh co cIpa-
BOYHOM JINTEPATYPOH;
ucnonv3yem MPHOOPHI, yKa-
3aHHBIE B OIMCAaHUH Jlabopa-
TOPHOMH paboTBhI;

yMeem  TPENCTaBIATh  pe-
3yJIbTaThl CBOEH paboThI

énadeem TEPMHHOIOTHEH B
ImpeaMeTHOW o0jacTh 3Ha-
HHS;

6nadeem HABBIKAMU IPAKTH-
4eckoil paboTel ¢ mpubopa-
MH, YKa3aHHBIMU B OITHCAHUH
71ab0paTOPHBIX PadoOT

3. THITOBBIE KOHTPOJIBHBIE 3A/IAHUSA
st peanu3aiyy BILIETICPEYHCICHHBIX 33724 00yUeHHS UCTIONB3YIOTCS CIIEAYIOIINE MaTepHaIbL:
— THUIOBBIE KOHTPOJIbHBIC 3aJaHUsl WIM WHBIE MaTepuanbl, HeOOXOAWMBIE AJSl OLEHKH 3HAHWH, YMEHHH,
HaBBIKOB, XapaKTepU3YIOLUIMX dTanbl (OPMUPOBAHKS KOMIIETCHLUI B MpoIecce OCBOSHHUs 00pa30BaTeIbHOM MpO-
TpaMMBI, B COCTaBe: OMPOCHI Ha JICKLHUAX; PaKTHYECKHE 3aIaHKsI, TECTOBBIC 3aJaHusl; KOHTPOJIbHbBIC PaOdOTHI; HH-

JAWBHUIyaJbHBIC 33/1aHNUS; Ta00OpaTOpHbIe pabOTHI; CAMOCTOSATENbHAs pab0Ta; SK3aMeH.

3.1. Onpocsl Ha JeKIUAX

O©CoOo~No ok, WwWN PR

. DONeKTpoHHas CTPYKTypa TBEP/BIX Te.

. CTpoeHue KpUCTaILIOB.

. TBepmoe Teno kak ra3 KBa3u4acTull.

. OHOHHBIN CHEKTP.

. TeroemMKoCTb TBEPABIX TEI.

. AarapmoHndeckue 3 (eKThl B KpUCTAIIIAX.
. 30HHas Teopus TBEPBIX TEJ.

. CtatucTHKa 3JIEKTPOHOB U ABIPOK B METAJUIAX U IOJIYIIPOBOJHUKAX.
. CTpyKTypHBIE 1€()EKTHI.

10. PaBHOBeCHasI CTaTUCTUKA 3JICKTPOHOB U JIBIPOK B IPUMECHBIX MOTYIPOBOAHUKAX.
11. SIBnenus nepeHoca HOcUTeNEH 3apsia B MOIYIPOBOJIHUKAX.

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

3.2. [IpakTHyeckue 3a1aHUSA

1. Inuna Bonue! ae bpoiinsa. Xumuueckas cBsa3b. CTpoeHUE KPUCTAIIIMYECKON PEILICTKH.

2. 3onbl bpmirosna. bparroeckoe oTpakeHue. TemioBbie KoeOaHUs B KpHCTaILIE.

3. TenoBble CBOWCTBAa KPUCTAIUIOB. TEIUIOEMKOCTh TBEPJIOTO Tela M aHrapMoHHuYeckue 3dekTsr B Kpu-
crajuiaXx. CTaTUCTHKA 3JIEKTPOHOB.

4. KoHIeHTpanus 3JIeKTPOHOB U JIBIPOK B METAJUIaX U MOJYIPOBOJHUKAX. DIEKTPOIPOBOJHOCTh METAJIOB.
VY aenpHOE COMPOTHBIIEHHUE TOTYTTPOBOAHUKOB.

5. ledexTsl B Kpuctamiax. Pacuer KoHIEHTpauuii akienTOPOB U JOHOPOB.

6. OnTuueckue cBOMCTBA KPUCTAIUIOB. | albBaHOMAarHUTHBIE U TEPMORJIEKTPHUECKIE S3PPEKTHI.

3.3. KonTpoabHbie padoThI
1. XuMuyeckue CBsI3H. KpHCTaﬂHI/I‘IeCKOG CTpOCHHC. ®onownsl. TemioBsle CBOMCTBA TBEPABIX TCJI.

3.4. UnquBuayaabHbIe 32 JaHUSA
1. IlpumecHBIE TOTYITPOBOIHUKH.

3.5. JlabopaTopHbie padoThI

1. Onpenenenue 4acToThl KoJeOaHHMH OTIEPEUHBIX ONTUYECKUX (POHOHOB B HOHHBIX KPUCTAIJIAX.

2. UccnenoBanue TeMrepaTypHOi 3aBHCUMOCTH SJIEKTPOIPOBOHOCTH aMOP(HBIX TOJTYIPOBOJTHHUKOB.

3. UccnenoBanue TeMnepaTypHO 3aBUCUMOCTH 3JIEKTPONPOBOIHOCTH MOTYIPOBOAHHUKOB.

4. MccnenoBaHne TeMITEPATYPHOUW 3aBUCUMOCTH JIEKTPOIIPOBOJHOCTH MOJMKPUCTAIUINIECKUX QeppoMarte-
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THKOB.

3.6. CamocTosiTejibHas1 padoTa

. DNEeKTpOoHHAs CTPYKTypa TBEPIBIX TEI.

. CTpoeHue KPUCTAILIOB.

. TBepmoe Teno kak ra3 KBa3uyacTull.

. OHOHHBIN CIEKTP.

. TemoeMKoCTh TBEPABIX TEL.

. Arrapmonunydeckue 3pGeKTsl B KpUCTAIIaXx.

. 30HHas TEOpUS TBEPIBIX Tell.

. CraTucTrka 3JeKTPOHOB U IBIPOK B METAJUIaX U MOIYITPOBOJTHUKAX.

. CTpyKTypHBIE J€(DEKTHI.

10. PaBHOBecHast CTaTUCTHKA 3JICKTPOHOB U IBIPOK B MPUMECHBIX MOTYIPOBOAHUKAX.
11. SIBnenus mepeHoca HOCUTENEH 3apsiia B TOIYITPOBOTHUKAX.

12. Ontuveckue, MUANEKTPUICCKHE U MATHUTHBIC CBOMCTBA MOJTYIPOBOIHUKOB.

O©CoOo~Noulh,WwWN P

3.7. Ik3ameH

1. Mogenb atoma bopa.

2. KBaHTOBO-MEXaHHUECKOE ONMCAaHHE CTPOECHHE aToMa (AJIEKTPOH KaK BOJIHA M KaK YacTUIA, SJIEKTPOH U
MMOTEHIIUANBHEIN 0apbep, KBAHTOBBIA OCIHILIATOP).

3. Bugsr xumMudeckux cBs3eid. MexaHu3M 00pa30BaHUs XUMHUIECKON CBSI3H.

4. lpsimast u oOpaTHas penrerka. Muaekcs Musuiepa.

5. 3onbl bpumosna.

6. TermmoemkocTs TBepAbIX Ten. Teopust Ditamreitna. Teopus Jlebas. [Ipudbmmkenue Jrononra-IlTu.

7. XapakTeprcTHIeCKoe PEHTTEHOBCKOE 3nyueHue. 3akoH Bynbda-bparra.

8. TennonpoBOAHOCTH TBEPABIX TeN (IUAIEKTPUKOB, METAJUIOB U IMOITYIPOBOIHUKOB).

9. Monenb cBOOOMHBIX AMIeKTPOHOB [pyze.

10. CrarucTuka 37MEeKTPOHOB U ABIPOK B METAJUIaX M MONympoBogHUKaX (pacmpenenenne depmu-/lupaka u
Makcgemna-bonbimana).

11. KoHmieHTpamus 37eKTPOHOB U ABIPOK B COOCTBEHHBIX MOITYIPOBOJHHUKAX.

12. TemmepatypHasi 3aBUCUMOCTh YpOBHsI DepMu B COOCTBEHHBIX TOITYITPOBOIHUKAX.

13. DneKTponpoBOAHOCTH METAIJIOB U MOTYIIPOBOAHHUKOB.

14. dedexror B kpuctamiax: no Hortku u @penkento.

15. PaBHOBeCHAsI CTATUCTHKA 3JIEKTPOHOB B MIPUMECHBIX IOJIyTIPOBOIHUKAX.

16. TemnepaTypHasi 3aBUCMMOCTb KOHLIEHTPALlMM HOCHUTENIEH 3apsga ¥ ypoBHS DepMu B peanbHBIX HOTY-
MIPOBOIHUKAX.

17. IIpumecHbIe MOIYIPOBOAHUKNA. AKIIEOTOPHI U JOHOPHI.

18. Kunetnueckoe ypaBHeHue bonpumana. Bpems penakcauun.

19. Tepmoanekrpudeckue sBnenus (3ddexr [lenbrhe, 3ecdexa u TomcoHa).

20. DddexTrBHAST Macca IIEKTPOHOB H ABIPOK. D(H(HEKTHBHAS TNIOTHOCTH COCTOSIHUH.

21. lonsipuzanus. Buas! nonsapuzauun. Bunbl 1M3IEKTpUUECKUX OTEPD.

22. Bunsl MarHuTHBIX MarepuanoB. Knaccudukanusi MaTepyuanoB Mo MarHWTHOM BOCTIPUMMYHMBOCTH. TeM-
nepatypa Kropu.

23. luddysus u npeiid Hocureneit 3apsaa.

24. OCHOBHBIC MEXaHU3MBI IIOTJIOLIEHHUS CBETA B MOJIYIPOBOIHUKAX.

25. Onrtuyeckre CBONCTBA OMYTPOBOHUKOB. JIFIOMUHECTICHITHSI.

26. HepaBHOBECHBIE HOCUTENH 3apsA10B. PekomOuHaIms.

27. AKyCTHYECKHE 1 ONITUYECKUE KOJIeOaHUs KPUCTAIITMUECKON perieTKH. DOHOHBI.

28. IlogBMXKHOCTH HOCHUTENEH 3apsAa0B. Busl paccenBanms.

29. Dddexr Xomnna. ['apBaHOMarHUTHBIE P HEKTHI.
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4. METOAUYECKHUE MATEPHUAJIBI

4.1 OcHoBHAas JIUTEpPATYypa

1. ®usnka KOHIEHCUPOBAHHOTO COCTOSHIS: yaeOHoe mocobue mist By30B / FO.A. baiiko, B.M. Ky3Hernos. —
M.: BUHOM. Jlabopatopwust 3Hanuii, 2011. — 294 c. (45)

2. Emudanos I'.1. ®usuka tBepaoro tena: YueOHoe nocobue. 4-e uzn., crep. — CII6.: Jlans, 2011. — 288 c.
https://e.lanbook.com/book/2023#book_name

4.2 lonoJHUTeIbLHAS JIUTEpaTypa

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

2. ®usuka TBepaoro tena. [lox pepakiueit Bepemaruna UK. — M.: Beicas mkona, 2001. — 238 c. (14)

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

)

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

5. I'yproB B.A., Ocaynenko P.H. ®u3uka TBepaoro Tenma i HHXKEHEpOB: ydeOHoe mocoome / pen.: JLA.
Anemmna. — M.: Texuocgepa, 2007. — 518 ¢. (1)

6. [TaBnos I1.B. ®usuka tBepmoro Tena: YueOuuk miis By3os / [1.B. ITaBnos, A.®. Xoxios. — 3-¢ u3., cre-
peotur. — M.: Beicriras mkoina, 2000. — 496 ¢. (60)

4.3 Y4eOHOo-MeToAHYeCKHe MOCO0HsI U MPOrpaMMHoe obecredeHne

1. Cmupnuos C.B., 3apukosckas H.B. ®usnka KoHAEHCHPOBAaHHOTO COCTOSIHHS. DH3HKa MOIYyIPOBOTHUKOB!
Y4ebHo-MeToAnYEeCKOe TOCOOHE MO Ay JUTOPHBIM NPAKTHUECKUM 3aHATHIM U CaMOCTOSITETIbHOM paboTe 1o Jucuu-
muHaM «Pu3rKa KOHJIEHCUPOBAHHOIO COCTOSHUS» U «DU3UKa MOJYNPOBOJIHUKOBY Ul CTYJAEHTOB HaIlpaBICHUI
noarotroBku 210100 «2OnexkTpoHuka 1 HaHOATEKTpoHUKa» U 222900 «HaHOTEXHONIOTHsSI 1 MUKPOCUCTEMHAs TEXHU-
Ka». — Tomck: ToMCKuUll rocyJapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABICHUS U paguodaeKkTpoHuku, 2011. — 35 c.
— [mexTpoHHbIH pecypcl]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0
%B2_%D0%A1%D0%92_- %D0%A4%D0%A2%D0%A2.zip

2. Caspyk E. B., ®usnka KOHIEHCHPOBAHHOTO COCTOSIHHSA: Y4UeOHOe-MeToandeckoe nocobue (mo madopa-
TOpHBIM paboTtam) [InekrpoHHbI pecype] / Capyk E. B., Kapanckuii B. B., CmupHoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum gocryna: https://edu.tusur.ru/publications/6270.

4.4 ba3bl 1aHHBIX, THGOPMALMOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. «<EnuHoe OKHO JocTyna K oOpa3oBaTeNbHBIM pecypcam» [DNeKTpOHHBINA pecypc]: MHpopManMoHHAs CH-
crema. — Pexxum moctyma: http://window.edu.ru/

2. «Hayuno-o6pazoBatenbnblii moptan TYCYPy [DnekTpoHHBIH pecypc]: Hay4H0-00pa3oBaTeIbHBIH MopTai
yHHBepcuTeTa. — Pesxum gocrtyna: http://edu.tusur.ru/

18
CornacoBaHa Ha noptane N2 11913


https://e.lanbook.com/book/2023#book_name
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
https://edu.tusur.ru/publications/6270

