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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 m1an nadopa 2016 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
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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. I3yyeHue TUCHMILUIMHBI HANPABJIEHO HA (OPMHPOBaHUE Yy 0AKATABPOB CJEAYIOIIMX KOMIETEH-
107070

- CIIOCOOHOCTBHIO NPEACTABIATH aJEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI Hay4HYIO KapTHHY MHpa Ha
OCHOBE 3HAHMsI OCHOBHBIX MOJI0KEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX Hayk u matemaTuku (OIIK-1);

- CTIIOCOOHOCTHIO OCYIIECTBIATH MTOKCK, XpaHEHNE, 00pa0OTKY U aHANH3 WHPOPMAIINA U3 PA3INIHBIX HCTOY-
HUKOB M 0a3 IaHHBIX, IPEACTABIATH €€ B TpeOyeMoM ¢opmaTe C MCHOJIb30BAaHHMEM MH(YOPMALMOHHBIX, KOMIIBIO-
TepHbIX U ceTeBbIX TexHomoruit (OIMK-2);

- TOTOBHOCTBIO K MaTeMaTHYECKOMY MOJEIUPOBAHUIO MPOLECCOB U 00BEKTOB (DOTOHMKH M ONTOMH(OpMa-
TUKH, UX HCCIEIOBAaHUIO Ha 0a3e CTaHIAPTHBIX TAKETOB aBTOMaTU3UPOBAHHOTO MPOECKTUPOBAHUS U CAMOCTOSATEIIb-
HO pa3paboTaHHBIX MporpaMMHBIX poaykToB (ITK-2).

3.2. B pe3yibTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHNUS KOHIACHCUPOBAHHOT'O COCTOSHHS;

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

— COBPEMEHHbIE JOCTHXEHUS B 00:1acTH YU3HMKH TBEPAOTO Tela,

— OCHOBHBIE XapaKTEPUCTHKH TBEPABIX TEJI U UX CBS3b C COCTABOM M CTPYKTYpOIA;

— MapaMeTpbl KOHICHCUPOBAHHBIX MAaTEPHAIIOB U OCOOCHHOCTH HX U3MEPEHUS,

yMeTb:

— BBIOMpATh MaTepuall C ONTUMAIbLHBIMKU CBOMCTBAMH JJISl peali3altu 3a/1a4 JJIEKTPOHUKH;

— WCTOJIB30BaTh (PU3UKO-MATeMaTHYECKHI armapaT JJIsl pacyeTa dJIeKTPHYSCKUX U ONTUYECKUX XapaKTepH-
CTHK MaTepHana;

— BBIOMPATh METO/IbI MCCIIEOBAHMS [TAPAMETPOB TBEPABIX TEN , UCIOIb3YEMBIX B 3JIEKTPOHHON TEXHUKE;

BJIAJICTh:

— HaBbIKAMH KOMIUIEKCHOTO TIOJIX0/Ia K BEIOOPY HEOOXOMMBIX CBOHCTB MaTepHaIOB;

— METOAMKON pacyeTa NIEKTPUUECKHUX U ONTHYECKUX MapaMeTPOB MaTEPHAIIOB 3JIEKTPOHHON TEXHUKHY;

— METOJaMHM UCCJIEZIOBAHUS TApaMETPOB TBEPABIX TE .
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

3a4CTHBIC CAMHUIIBI.

OO0mas TpyIOEeMKOCTh JUCITUTUIMHBI COCTABIISICT 3

Bun yueOHoii padoThI Bceero yacos CEMZCTPH
AyauTopHsle 3aHATHS (BCero) 54 54
B ToMm 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| 58 e KOMIIETCHITMH
n/n 5 EE| & 'S § EE 3 (OK, OIIK, TIK,
S| g5 €% £S5 & TCK)
= = Q
1. Beenenue, nenu 1 3a1aun JUCIUTIIMHEL 1 - - - 1 OI1K-1,2; TIK-2
2. | DieKTpoHHAs CTPYKTYpa TBEPABIX TEJ 1 1 - 1 3 OI1K-1,2; IIK-2
3. | CtpoeHue KpUCTaIIIOB 2 1 - 2 5 OI1K-1,2; IIK-2
4, TBepoe Teno Kak ra3 KBa3H4acTHI] 1 1 - 1 3 OIIK-1,2; TIK-2
5. ®DOHOHHBIN CIIEKTP 1 1 4 1 7 OIIK-1,2; TIK-2
6. TemmoeMKoCTh TBepIBIX TEll 2 1 - 2 5 OIIK-1,2; TIK-2
7. | Arrapmonmnueckue 3(h(eKTs B KpHCTaIax 2 1 - 2 5 OIIK-1,2; IIK-2
8. 30HHAs TEOPHS TBEPIBIX TEI 2 1 - 1 4 OIIK-1,2; TIK-2
9 CraTtucTuka 3JeKTPOHOB U JBIPOK B METAIAX U HOIYMPO- 5 2 i 2 6 OIK-1,2; TIK-2
BOJTHHKAX
10. | CrpykTypHBIe TeQEKTHI 2 1 - 1 4 OIIK-1,2; IIK-2
11 PaBHOBeCHas! CTATHCTUKA 3JIEKTPOHOB U JBIPOK B MPUMEC- 3 1 4 2 10 OIK-1.2; TIK-2
HBIX MOJIYTIPOBOTHUKAX
12 f;;eHm repeHoca HOCHUTENIeH 3apsiaa B IMOJYNPOBOJHU- 5 1 4 1 8 OITK-1,2; TIK-2
13, OnTuyeckue, IMIICKTPUUCCKHE M MAarHUTHBIC CBOWCTBA 3 2 4 5 11 OIK-1,2; TIK-2
MOJIYIIPOBOTHHKOB
NUTOI'O 24 14 16 18 72
5.2. Conep:xanue pa3iesioB JMCUUILIUHBI (110 JIEKIUSIM)
Tpyno- ®opmupyemMble
Ne HanmenoBanue Conepsanue pasienon eMKOCT KOMIIeTEeHIIUH
n/n pa3nesnos (OK, OIIK, IIK,
(4ac.) TICK)
Beenenwe, nenu u | [Ipenmer mucuuiuinHel U ee 3amadyd. OCHOBHBIC ATAIlbl HCTOPHYE-
1. 3a7a4u JIUCITU- | CKOTO pa3BUTHA (PU3UKH KOHJIECHCHUPOBAHHOTO COCTOsIHUA. CBS3b C 1 OIIK-1,2; TIK-2
TUTHHBI JNPYTUMH JUCHUATUTAHAMH.
2 DneKTpoHHAas Mognens atoma bop. KBaHTOBOMEXaHHYECKOE OMHCAHUE CTPOEHUS 1 OIK-1.2: TIK-2
" | ctpykrypa TBep- | atoma. Xumudeckas cBa3b. O6pazoBanue MosieKys. O600mecTBe- "
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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 OIlIK-1,2; TIK-2
peHTreHoBCKUX Jydel. Ctosune BostHbl. 30HbI bprmtosHa.
TBepmoe teno kak | PoHOHBI. DNEKTPOHBI NPOBOAMMOCTH. [Imazmonsl. [lomsaponsr. Dk- )
4., OIIK-1,2; TTK-2
ra3 KBa3W4acTHI] | CHTOHBL. MarHoHBI.
. Tennossle konebanus. AMIuTy 6. HopMmanbHbIe KosleOaHus Mpo-
DOHOHHBIN N N .
5. cniekTp cTolt ogHOMEpHOW pemeTkn. HopmanbHbIe KoneOaHus 0XHOMEPHOI OIlIK-1,2; IIK-2
pemreTku ¢ 6a3rcoM. CIieKTp HOPMAIBHBIX KOJICOaHUH PEIIeTKH.
6. TenmoeMKoCTh Teopus Ottamreitna. Teopus [Jebast. OIK-1,2; [TK-2
TBEPIBIX TEI
AHrapMoHuue- TemnoBoe pacliupeHre TBEpAbIX Tell. TermonpoBOAHOCTb TBEPIBIX
7. | ckue »dpdexTsr B | Tenm. TemmompoBOAHOCTH IMAICKTPUKOB. TeIIONPOBOIHOCTE Me- OIIK-1,2; 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-1,2; TIK-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-1,2; [TK-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-1,2; 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-1,2; [TK-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-1,2; 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- OITK-1,2: 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

HaumeHnoBanue odecieunBa- | Ne Ne pa3aes1oB JaHHOU JUCHUILUIHHBL, IS KOTOPBIX HEO0OX0IHMO H3ydeHHe 00ec-
Ne | romux (mpeabiaymmx) u odec- NeYuBaIMUX (MpeablAyIInX) U 00ecneynBaeMbIX (OCTeIYIOMUX) TUCHUILINH
1/ | meYnBaeMbIX (MOCTeTYIOIIHX
(mocaexyiomun) |y | 5 | 3 | 4 | 5 |6 | 7|8 |9 |10]|1]|12]|13
JUCHHMITHH
IpenmecTBYOIIHE THCIUTIIHHBI
1. | maremaruka - + + + + + + + + + + + +
2. | ¢usuka + + + + + + + + + + + + +
3. | xumus + + + + + + + + + + + + +
4, KBAHTOBAasA MEXaHUKa + + + + + + + + + + + + +
Iocaenyonmue TMCIATLIMHBI
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
Ilepeyenn Buabl 3aHATHI
N @DopMbI KOHTPOJIS
KOMITeTeHIA I J 3 JIP CPC
Omnpoc Ha JEKIUH, OTYET 10 JTAO0paTOpHOH paboTe, OTUET MO
OIIK-1 + + + + MPaKTUIECKO# padoTe, 3aIuTa HHANBAAYAIEHOTO 3aaHus, KOH-
TpoJibHas paboTa, IK3aMCH
Onpoc Ha JISKITUH, OTYET 10 JIAb0paToOpHOi paboTe, OTYET 10
IK-2 + + + + MPaKTUYECKO# paboTe, 3alUTa HHINBUAYAILHOTO 3aaHuUs, KOH-
TpoJibHas paboTa, IK3aMCH
Onpoc Ha JISKITUH, OTYET IO JIaAb0paToOpHO paboTe, OTYET 10
OIIK-2 + + + + MpaKTHYECKOW padoTe, 3alUTa MHIUBHIYAIBHOTO 3a1aHusl, KOH-
TpoJibHas paboTa, IK3aMEH
6. METOJIbI U ®OPMbI OPT'AHU3 AL OBYYEHUSA
TexHO010rMH HHTEPAKTHBHOIO 00y4eHusi IPH PasHbIX ¢popMax 3aHATHI B Yacax
IIpakTHye-
Dopmbl P JlaGopaTop-
Jleknumu (4ac) | ckue 3aHATHS Bcero
MeTtoabl HbIE 3aHATUSA
(uac)
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 zmcpunﬁ.nn TeMaTHnka J1abopaTopHBIX padoT eMI])(}(/)}ICTb Kommerenmuu
n/n PATOPHLIX P OK, OIIK, MK, [ICK
HEBI (uac.)
OmnpenesieHne 4YacTOThl KOJICOAHWH MOMEPEYHBIX ONTHYECKUX
1 5 pex p 4 OI1K-1,2; TIK-2
()OHOHOB B MOHHBIX KPHCTaJIJIaxX
HccnenoBanue TemMnepaTypHOil 3aBUCUMOCTH 3JIEKTPOIIPOBOAHO-
2. 11 A patyp POTPOBO 4 OI1K-1,2; TTK-2
CTH ITOJTyITPOBOTHUKOB
V3MepeHne KOHIIEHTPAIMKA HOCUTENCH 3apsaa METOIOM TEepMO-
3 12 p feHTpan A n p 4 OITK-1,2; TTIK-2
SJ1C
HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH 3JIEKTPOIIPOBOAHO-
4, 13 A paryp POTIpOBOL 4 OITK-1,2; TTIK-2
CTH MTOJUKPHUCTAIMYCCKIX (PePPOMArHEeTHKOB
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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 2.3 Jnuna BOJTHEI /1€ Bpoiinsa. Xumudeckas cBs3b. CTpoeHHE KpH- 2 OIK-1,2: TIK-2
CTAJUTMYECKOH PEIIETKH.
2 45 3onsr bpmnmosna. Bparrosckoe otpakenue. TemmoBele Koneba- 2 OIK-1,2; TIK-2
HUSI B KpUCTAILTIE.
TemnnoBble CBOICTBA KPUCTAILIOB. TEMIOEMKOCTh TBEPAOTO Tela
3. 6,7,8 u aHrapmoHudeckue 3¢¢GexTsl B Kpuctamiax. CTaTHCTHKA JJIeK- 2 OIIK-1,2; T1K-2
TPOHOB.
KoHueHTpanys 371eKTpOHOB U ABIPOK B METAJUIAX M MOJYNPOBOI-
4, 9 HUKaX. DJEKTPONPOBOJAHOCTh METAJUIOB. Y AEIbHOE COMPOTHUBIIE- 2 OIIK-1,2; [1K-2
HHE TOJIYIPOBOJHUKOB.
5 10,11 HedexTsl B kpucrayuiax. Pacuer KOHIEHTpauuil akIenTopoB U 2 OIK-1,2; TIK-2
JIOHOPOB.
6. 12,13 Onruueckue CBOICTBa KpUCTAIOB. ['abBaHOMarHUTHBIE U Tep- 2 OIK-1,2; TIK-2
MOJJIEKTpHYECKHE I PEKTHI
7 0.8 KP-1. XHanecmeu cBa3u. Kpucrammmdeckoe ctpoenue. PoHo- 2 OITK-1,2: 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 OIl1K-1,2; TIK-2 Onpoc Ha JeKIUAX
3. | 511 12,13 IMoxroroBka K 1abOpaToOpHBIM padoTaM, 6 OIK-1,2; TIK-2 OTueTsl 10 Tabopartop-
HarmuCaHue OT4YCTOB HBIM pa6OTaM
4, 2-13 BrInonHeHne MpakTUYeCKUX 3alaHuH 4 OIIK-1,2; [TK-2 OTuetsi 1o npaxTire-
CKUM paboTam
5 2311, 13 BrinonHeHue U 3ammTa UHAUBUAYAJIBHOTO 4 OITK-1,2: TTK-2 3ammra I/IH)II/IBI/IL[VyaJ'II)-
3aganusg 1M3-1 HBIX 3aJaHUM
6. 2-89-13 [loaroroBka K KOHTPOJBHOW pabote 2 OITK-1,2: TTK-2 Pe3ynbTaThl KOHTPOIIBL-
KP-1 HBIX paboT
7. 2-13 IToaroroBka U cada dK3aMeHa 36 OIIK-1,2; TIK-2 OreHKa Ha DK3aMeHe

Tematuka WHIWBUAYAJTbHBIX SaﬂaHI/Iﬁ 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).
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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
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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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b1.B.OJ1.12

MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIANA
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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-
BeneH B Tabimue 1.

Tabmuua 1 — Ilepeyenp 3aKpeIUICHHBIX 32 AUCHUIIMHON KOMIIETCHIUHT

Kon

DopMyJIMPOBKA KOMIIETEHHMHU

Jrtanbl GOpMHPOBAHUS KOMIETeHIINI

OIIK-1

CIIOCOOHOCTBIO TPEACTABIATh AEKBATHYIO CO-
BPEMEHHOMY YPOBHIO 3HaHHMI HAy4YHYIO KapTH-
Hy MUpa Ha OCHOBE 3HAHHS OCHOBHBIX IIOJIOMKE-
HHH, 3aKOHOB M METOJOB ECTECTBEHHBIX HAYK M
maremaruku (OIIK-1);

OIIK-2

CMOCOGHOCTBIO OCYIIECTBIATh MOKCK, XpaHe-
HHe, 00paboTKy W aHanu3 UH(OpMaNUK U3 pas-
JIMYHBIX UCTOYHHUKOB U 633 JaHHBIX, MPEACTaB-
JATH ee B TpebyemMoM (opMaTe ¢ HCHOJIb30Ba-
HUEM I/IH(i)OpMaI_[I/IOHHLIX, KOMIBIOTCPHBIX U
cereBbIx Texnonoruii (OITK-2);

[K-2

TOTOBHOCTBIO K MaTeMaTHYeCKOMY MOJEIHUpPO-
BaHWIO MPOLECCOB U OOBEKTOB (OTOHHKH W
onTonH(GOPMATHKH, UX HCCIECIOBAHMIO Ha 0aze
CTaHAAPTHBIX ITAKETOB aBTOMAaTH3WPOBAHHOTO
MIPOEKTUPOBAHKUS U CAMOCTOSITENBHO pa3pabdo-
TaHHBIX MPOrpaMMHBIX poaykroB (I1K-2).

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

3Hamb GU3NKO-XMMHUYECKUE OCHOBBI B3aUMOJCHCTBUS MEXK-
Iy OCHOBHBIMH MaTepHaJIaMHU SJIEKTPOHHON TEXHUKH;

3HAmMb COBPEMEHHBIE TOCTHKEHHS B 00IACTH (HU3HKU TBEp-
JIOTO Tena;

3HAmMb OCHOBHBIE XapaKTEPUCTUKH KOH/ICHCHPOBAHHBIX Ma-
TEpHUaJIOB U X CBS3b C COCTABOM U CTPYKTYPOH;

3HamMb TapaMeTpbl KOHACHCUPOBAHHBIX MaTepUalioB U OCO-
OEHHOCTH MX U3MEPEHUSI.

yMemb BBIOMpaTh MaTepuall ¢ ONTHMAILHBIMH CBOMCTBaMHU
IUTSL peat3alii 3a1a4 3JIeKTPOHHKY;

YMemb BHIOMPATh METOABI MCCICAOBAHHS MapaMeTPOB KOH-
JCHCHPOBAaHHBIX MAaTEPHANIOB, HCIIOJIb3YEMBIX B 3JIEKTPOH-
HO# TeXHUKE;

YMemb HNCIIOIB30BaTh (DU3UKO-MATEMaTHYCCKHI ammapaT
IUIsL pacyeTa MEKTPUICCKUX U ONTHYECKUX XapaKTePHCTHK
Marepuana;

671a0emsb HaBBIKAMHM KOMIUIEKCHOTO TI0/IX0/Ia K BBIOOpPY He-
00XOJJMMBIX CBOWCTB MaTepHaioB;

61ademb METOJAMHU HCCIIEIOBaHHS TapaMeTpOB KOH/ICHCH-
POBaHHBIX MaTEPHAJIOB.

én1adems METOUKOW pacyeTa SIEKTPHICCKHX M ONTHYSCKUX
apaMeTpoB MaTePHANIOB IECKTPOHHON TEXHHKH;

2. PEAJIN3AIINS KOMIIETEHIIU
2.1 Komnerennusa OIIK-1

OIIK-1

CIMOCOOHOCTHIO MPEICTABJATH a1eKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYI0 KapTHHY
MHpPa HA OCHOBE 3HAHHUA OCHOBHBIX MOJIOKEHUH, 3AKOHOB U METO/I0B eCTeCTBEHHBIX HAYK H Ma-

TEMATHKHU

Hist popMupoBaHUs KOMIETEHIIMA HEOOXO0AUMO OCYHIECTBUTH psJ dTanoB. CojepkaHue 3TarnoB (HOpMHUPO-
BaHUsI KOMIIETEHIIMH, BUbI 3aHATHI U HCIIOJIb3yEeMbIE CPE/ICTBA OLICHUBAHMS IpeACTaBieHb! B Tabmuue 2.1.
Tabnuua 2.1 — Dranel GopMUpPOBaHUs] KOMIETEHIIMU M UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUSI

CHUPOBAHHOTO COCTOSTHHS;
3Haem  (UBUKO-XUMHUYECKHE
OCHOBBI B3aUMOJCHCTBHUS MEXK-
Jly OCHOBHBIMHM MaTepuajaMu
3JIEKTPOHHOM TEXHUKH;

JUIL peanu3aluy 3a7ad dJekK-
TPOHUKHU

CocraB 3HaTL YMmern Baanern
Conep:xanue 3Haem OCHOBHBIC 3aKOHOMEpP- | ymeem BBIOMpATh Marepuan C | eladeem  HAaBBIKAMH  KOM-
3TanoB HOCTH (bOpMI/IpOBaHI/IH KOH/ICH- OIITUMAJIBHBIMHU CBOﬁCTBaMH IDICKCHOTO IIoaxXoaa K BI)I60py

HEOOXOIMUMBIX CBOHCTB Mare-
pHaoB

Buapl 3anaTii

Jlexumuy;
IIpakTuueckue 3aHATUS;
I'pynnoBbie KOHCYIbTALIUU

[IpakTHyeckne 3aHATHS;
JlaGopaTopHsble paboThI;
WunuBuayansHoe 3a1aHue;

JlabGopaTopHble paboTHI
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CamocrosTelbHas pa60Ta

Hcnoab3yembie
cpeacTBa OLEHH-
BaHHUA

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

KonTponsHsie paboTsI,
NupuBunyanbHble
(zamura);
JlabopaTopHbIe pabOTHI (3aIIu-
Ta);

DK3aMeH

3aJaHMs

[IpakTnyeckne 3anaHust (BbI-
TIOJTHEHUE, 0(OpPMIICHHE);
WHnuBugyansHbIC 3a7aHus
(BBIOTHEHHE, OPOPMIICHHE);
Jlaboparopueie paboTHI (BHI-
TTOJTHEHHE, 0(OPMIICHHE)
KoHncriekr  caMocTOSATENBHOM
paboTh!

JlaGopaTopHble paboThI (3aiiu-
Ta);
OK3ameH

O6IHI/IC XapPaKTCPUCTUKU MoKa3aTejae u KpUTCPHUECB OLICHUBAHUA KOMIICTCHIIMU HAa BCEX 3Tallax MPUBCACHBI

B Tabnmue 2.2.

Ta6n1/1ua 22— 061111/16 XapPaKTCPUCTUKH MoKa3aTeseii u KPUTCPHUCB OLICHUBAHUA KOMIICTCHIIUHU 11O 3TAIllaM

IToxa3aTenu u KpuTe-
pun

3HaTL

YmMmerb

Baagern

Otiau4HO
(BBICOKHi YPOBEHB)

oOnamaer (aKTHYSCKUMH U
TCOPCTUYCCKUMU 3HAHUAMU B
npenenax u3ydaeMoi obusa-
CTH C TNOHMMAaHUEM TpPaHUI
NPHUMEHUMOCTH

o0namaeT Quana3oHOM IIpak-
TUYECKUX YMEHHH, Tpebye-
MBIX JUIA pa3BUTUS TBOpYE-
CKHMX pelIeHHH, abcTparupo-
BaHU MPOOIIEM

KOHTPOJIUpYeT paboTy, mpo-
BOJIUT OLIEHKY, COBEpILECH-
CTBYET JIeHCTBUSI pabOTHI

Xopowo
(06a30Bblil ypOBeHb)

3HaeT (aKThl, TPUHIMIIEL,
MPOLIECCHI, O0IIHe MOHATHS B
npesenax H3ydaeMol obma-
CTH

o0yafiaeT auana3oHoOM Mpak-
TUYECKUX YMEHHUi#, Tpebdye-
MBIX JUIS PEIICHUS OIpe/e-
JICHHBIX Tpo0JjeM B obiactu
HCCIEI0OBAHUS

OepeT OTBETCTBEHHOCTH 3a
3aBepIIeHHe 3a1a4 B HCCIle-
JIOBaHUH, TIPHUCIIOCAOINBAET
CBOE TIOBEIECHUE K 00CTOS-
TCJIBCTBAM B peIlIeHI/II/I HpO-
OneM

YaoBierBopuTEeIbHO
(MoporoBkIii ypoBeHb)

oOnagaer 0a30BBIMU OOLIUMU
3HAaHUSIMHU

o0namaeT OCHOBHBIMH yMe-
HUSMH, TpeOyeMbIMH I
BBITIOJTHEHUS IPOCTHIX 3a/1a4

paboTaet
HAOJIOICHU U

npu IPSIMOM

dopMynHpOBKa ITOKa3aTeneil 1 KpUTEpUEB OLCHUBAHUS JaHHOW KOMIIETCHLIMH MTpUBeAeHa B Tabmuue 2.3.

Ta6n1x1ua 2.3 — Ilokazarenu u KPUTCpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3Tallax

Iloka3aTenn u KpuTe-
pun

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

3Haem BWJBI YIOPSIOUEHUS
aTOMOB B TBEpJBIX TeJNax,
00yCIIOBJICHHBIE ~ KBaHTOBOM
MIPUPOION MUKPOYACTHIT U UX
CBOICTBaMU;

3Haem crenH(YUIECKOe TOBe-
JICHUE TBEPABIX TEN TPHU BO3-
JICHCTBUU OIPEICICHHBIX CHIT
U TI0JIEH;

npeovasnsem TPeOOBaHUA K
Marepuaiam, JJisi peaiusa-
UM KOHKPETHBIX  3ajady
3JIEKTPOHUKH;

noozomagiueaem W TPOBO-
JIIT KCIICPUMEHT ISl OTIpe-
JICNICHUS] [apaMeTpOB MaTe-
pHAIOB, HCIOJIb3YyEMBIX B
JJIEKTPOHUKH.

61a0een KOMILUIEKCHBIM MOJI-
XO0ZOM K BBIOOPY KOHCTPYK-
TUBHBIX MaTEpUaoB, 3KC-
IUTyaTUPYeMBIX B  OIpene-
JICHHBIX YCIIOBHSAX;
unmepnpemupyem TOIyIeH-
HBIC PE3yJIbTAThl NPU TIPOBE-
JICHUH HKCIIEPUMEHTA.

Xopowo
(0a30BbIii ypOBEHB)

3Haem OCHOBHBIE CITOCOOBI
BO3JICHCTBUSI HAa  TBEpJbIE
Tena,

3naem crenupuIECKoe MoBe-
JCHUEC TBep}lBIX TEI HpI/I BO3-
HCﬁCTBHH OHpe]leHeHHBIX CUJI

yMeem paccuumeieams Tia-
paMeTpsl MaTepualioB, HC-
MOJIE3YEMBIX B SJIEKTPOHUKH;
noozomaeiueaem W TPOBO-
JIUT SKCIIEPUMEHT ISl OIpe-
JICICHUS] TTapaMeTpOB Mate-

61a0een KOMIUIEKCHBIM MOJI-
XO/IOM K BBIOOPY KOHCTpYK-
TUBHBIX MaTepHAJIOB;

(IOpOroBLIil YPOBEHB)

paKTepU3yoLIe
Tena;

TBEPAbIC

U 10JIEH; pUAJIOB, HCIOJIB3YEMBIX B
AIIEKTPOHUKH.
Yn0BIeTBOPUTEILHO 3Haem OOIIME TOHATHA, Xa- | nodzomaseiueaem  SKCHEPU- | Kiaccuguyupyem  TBEpAbIS

MEHT Uil OIpeJeJieHus] Na-
paMeTpoB MaTrepuajoB, WC-

TC€J1a, OCHOBBIBAACH Ha O6IlII/IX
IOHATUAX O KBa3udacTUlax.

CornacoBaHa Ha noptane N2 11914

14



3Haem BUABL YHOPAAOUYCHUA
AaTOMOB B TBEPJbIX TCIIaX.

MOJIb3YEMbIX B DJICKTPOHUKH.

2.2 Komnerenuus OIIK-2

OIIK-2

CMOCOOHOCTHIO OCYHIECTBJISATH MOUCK, XpaHeHUe, 00padoTKy W aHaau3 MHpOpMaNUU U3 pa3-

JIMYHBIX HICTOYHUKOB M 0a3 TaHHBIX, MPEICTABJSATH ee B TpedyeMoM (hopMaTe ¢ HUCIOJIH30BAHH-
eM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U CeTEBBIX TEXHOJIOT Uil

Juisa hopMupoBaHUs KOMIIETCHIINA HEOOXOIMMO OCYIIECTBUTH psif dTarnoB. CoaepxaHue 3TarnoB GOpMHPO-
BaHUS KOMIICTCHIIUH, BUJIbI 3aHSATUH U UCTIOJIb3yEMBIC CPEJICTBA OLICHUBAHUS MPE/ICTABJICHBI B Ta0mIe 2.4,
Tabnuima 2.4 — Dransl oOpMUPOBAHUS KOMIICTESHITHMH U HCIIOJIB3YEMBIC CPEJICTBA OI[CHUBAHHUS

TBEPAOIO TEIA,

ABIX TE€JI, WCIOJIB3YEMBIX B
3JI€KTpOHHOI>‘I TCXHHUKCE,

Cocras 3HaTh YMmerh Baagern
ConepxaHue 3Haem COBPEMEHHBIC MHOCTH- | yMeem BBHIOMpAaTh METONBI WC- | 87adeem METOJAMH HCCIENO-
ITANOB JKeHHs B OOmacTH (U3HKH | CJICIOBAaHWS MApaMETPOB TBEP- | BaHWSA MapaMETPOB TBEPHBIX

TCII.

Buaebl 3aHaTui

Jlexmum;
[IpakTryeckue 3aHATHS;
['pynmoBbie KOHCYNIbTAUN

[pakTHyeckue 3aHATHS;
JlabopatopHsIe PabOTHL;
WNHpuBuayansHOE 3ajaHuE;
CamocrosrtensHas padborta

JlabopatopHsIe pabOTHI

Hcnoab3yembie
cpelacTBa OLEHM-
BaHUs

Onpockl Ha JEKIUSX;
[MpakTryeckue 3agaHus (3aIiu-
Ta);

KoHTponbHbIe paboTHI;
WunuBunyansHbie
(3amura);
JlabopaTopHbIe pabOTHI (3aIIu-
T2);

OK3aMeH

3aJlaHus

IIpakTnyeckue 3amgaHus (BHI-
MOJIHEHHUE, 0(OPMIICHHE);
WunuBuyansHble 3aJlaHus
(BBITIOTTHEHHUE, OPOPMIICHHE);
JlaGopatopHele paboTHI (BBHI-
TTOJTHEHHE, 0(OPMIICHHE)
Koncnexkr  camocrtosiTensHOM
paboTsl

JlaGopatopHsle paboOTH! (3amu-
Ta);
OKk3aMeH

O6IIII/IC XapPaKTCPUCTUKU MoKa3aTeae u KPUTECPUCB OLUCHHUBAHNA KOMIICTCHIIMM HAa BCEX STallaxX MPHUBCACHBI

B Tabimue 2.2 1. 2.1.

dopMynHpOBKa ITOKa3aTeinell 1 KpUTEpUEB OLCHUBAHUS JaHHOW KOMIIETCHLIMH [TprBeAeHa B Tabmuue 2.5.

Tabnuna 2.5 — [lokazaTenu ¥ KpUTEPUU OIICHWBAHKS KOMIIETCHIIMH Ha JTarax

Iloka3aTenu u KpuTe-

TBEPAOTO TeNa;

3Haem  OCHOBHBIC 3aKOHBI
(hU3MKH TBEPIOTO TENA;
3Haem BPEMEHHYIO Hepap-
XHMIO OTKpPBITUSI 3aKOHOB (hH-
3UKHU TBEPAOTO Tela;

3HaTL YmMmerb Baagern
puu
OTJINYHO 3Haem COBPEMEHHBIE JIOCTH- | yMeem BbIOMpaTh METOMBI | 61adeem METOJAAMH UCCIENO-
(BBICOKM YPOBEHD) JKeHuss B o0sacTh (GU3WKUA | HCCIACIOBAHMS  MAPaMETPOB | BaHUS TBEPHBIX TEJ.

TBEPABIX TECJI, UCIIOJB3YyECMbBIX
B 3J'IGKTpOHHOﬁ TEXHUKE;

Xopommo
(6a30Bblii ypoBeHb)

3HAem OCHOBHBIE OTKPBITHS B
obmacti (U3MKH TBEPAOTO
Tena;

3Haem ©a30BBIE 3aKOHBI (H-
3HMKH TBEPIOTO TeJa;

ymeem npumensims 0a30BbIe
3aKOHBI (U3UKH TBEPIOTO
Tena, IS UCCICIOBAHMM TIa-
pamMeTpoB MaTepHajoB, WC-
MOJIB3YEMBIX B AJIEKTPOHHOI
TEXHUKE;

e1adeem 0a30BBLIMH METOA-
MH HCCJICIOBaHUSA IapameT-
POB KOHICHCHPOBAHHBIX Ma-
TEPHAJIOB.
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OTKpPBITUH B o0Onactu Gpuznku
TBEPJOTO Tea.

2.3 Komnerenuus IIK-2

MK-2

TOTOBHOCTBI0O K MAaTEeMAaTUYE€CKOMY MOACJIHMPOBAHHUIO IIPOUECCOB H 00bEKTOB (l)OTOHl/IKl/I 41

ONTOMH(OPMATHKH, HX HCCJIETOBAHUIO HA 0a3e CTAHJIAPTHBHIX NaKeTOB ABTOMATH3HPOBAHHOIO
NMPOEKTHPOBAHNUSA M CAMOCTOATEIHHO Pa3padoTaHHBIX MPOrPAMMHBIX NPOAYKTOB

Juisa hopMupoBaHUs KOMIIETEHIINA HEOOXOIMMO OCYIIECTBUTH psif dTarnoB. CoaepkaHue TarnoB GOpMHPO-
BaHUs KOMIICTCHIIUY, BUJIbI 3aHATUH M UCIIOJIb3yEMBIE CPEJICTBA OLICHUBAHUS MPEJICTABIICHBI B Ta0mIe 2.6.
Tabmuma 2.6 — Dtansl GopMUPOBAHUS KOMITIETEHITHH U UCTIOIh3yEeMbI€ CPEJICTBA OICHUBAHIIS

C COCTaBOM M CTPYKTYpPOH;
3Haem TIapaMeTPbl KOHIEHCH-
POBaHHBIX MaTepHaJIOB M OCO-
OGEHHOCTHU UX U3MEPECHHUS;

pacdera 3JEKTPUYECKHX H OII-
THYECKHX XapaKTEPUCTUK Ma-
TepHaa;

Cocras 3HaTh YMmerhb Baagern
ConepxaHue 3Haem OCHOBHBIC XapaKTepH- | yMeem WCIONb30BaTh (QU3UKO- | 67adeem METOIUKON pacdeTa
3TANOB CTHKH TBEPIBIX TN M MX CBA3b | MaTeMaTHYECKWI ammapar sl | SJCKTPUYECKHX M ONTHYCCKHX

NapaMeTPOB MaTEPHAIIOB JJIEK-
TPOHHOU TEXHUKH;

Buasl 3aHaTui

Jlexumuy;
[IpakTHueckue 3aHATHS;
['pynnoBble KOHCYNbTALIUU

IIpakTHueckue 3aHATHS;
JlabopatopHbie pabOTHL;
WHpuBuayansHOE 3ajaHKE;
CamocrosrensHas paboTa

JlabopatopHublie pabOTHI

Hcnoab3yembie
CpeiCTBa OLleHU-
BaHMUs

OHpOCBI Ha JICKIUAX,
[IpakTrdeckue 3axanus (3amu-
T2);

KonTponbsHbie paboTHI,

WunuBuayanbHbie 3aaHusl
(3amura);

JlaGopaTopHsie paboThI (3aiiu-
Ta);

OK3aMeH

[IpakTiueckne 3amaHus (BBI-
MIOJTHEHHE, 0(OPMIICHHE);
WnnuBuayansHbIC 3a7aHus
(BBITIOTTHEHNE, OPOPMIICHHE);
JlabopatopHeie pabOTHI  (BHI-
TIOJTHEHHE, 0(OPMIICHHE)
KoHcnekr  caMocTosITeNnbHOM
paboTs!

JlabopatopHbie pabOTHI (3amIu-
T2);
OK3aMeH

OOmue XapakTepUCTHKU MOKa3aTeled U KPUTEpUEB OLIEHMBAHUS KOMIIETEHIIMM HA BCEX ATarax MPUBEICHBI
B Ta0muue 2.2 s 1. 2.1.
dopMynupoBKa Mokaszareneil ¥ KpUTEpHeB OLCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeeHa B Tabmuie 2.7.

Tabnuna 2.7 — TlokazaTesu 1 KPUTEPUU OIICHUBAHKS KOMIIETCHIIMH Ha JTarnax

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

Otian4yHo
(BBICOKMI YPOBEHb)

3Haem OCHOBHBIC XapaKTepH-
CTUKH TBEpABIX Tel M HX
CBSI3b C COCTABOM M CTPYKTY-
poi;

3Haem TIaApaMeTpbl KOHJCH-
CHUPOBAHHBIX MAaTCpUAJIOB U
0COOEHHOCTH HX OKCIEpHU-
MCHTAJIbHOTO H3MEPCHUA, a
TaK)Ke H3MEpPEeHUs] C IOMO-
IO AaBTOMAaTU3UPOBAHHOTO
MaKera MPUKIAIHBIX MpO-
rpamu;

yMeem WCIOJIB30BaTh (HU3M-
KO-MaTeMaTU4eCKH ammapar
JUIl pacyeTa JIEKTPUYECKHX
U ONTHYECKHX XapaKTepHU-
CTUK MaTepuaa,

yMeem HUCIOJb30BaTb IIPU-
KJIaJHBIe TIPOTPAMMBI IS
pacyera M MOJAEIUPOBAHUS
ANEKTPUYECKHX W  OINTHYEe-
CKHX XapaKTepHCTUK Mare-
puana;

€c80000HO 61a0eem Pa3HBIMU
crmoco0aMy  MpelCTaBJICHUS
¢usngeckoit mHGOPMAIH B
rpaduyeckoil 1 MaTeMaTH4e-
cKo# Gopme;
OeMoHCcmpupyem HaBBIK pa-
00TBI B MPOrpaMMHBIX MPO-
JyKTax JUIs aBTOMaTH3aLUH 1
MPOEKTUPOBAHHUS;

é1adeem METOAMKON pacdera
NIEKTPUUECKUX W OITHYe-
CKMX IapaMeTpoB Marepua-
JIOB 3JIEKTPOHHOW TEXHUKHU

Xopommo
(0a30BbIii ypOBEHB)

3Haem CTPYKTYPY KOHAEHCH-
POBaHHBIX MaTEPHUAIIOB;

onpeoensiem METOJbl aHAIN3a
CTPYKTYpPbl KOHIEHCHPOBaH-

CamMoOCmosmenvHo  nooobupa-
em W TOTOBHUT IJISl 3KCIEpH-
MeHTa HeoOxomumoe o0opy-
JIOBaHHE;

61adeem pa3HBIMHU crioco0a-
MH TPEICTaBICHUAMH HH-
dopmarmy;

enadeem Hagvlkamu paboTHI B
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HBIX MaTCPHUAIIOB;
apeymenmupyem BBIOOp pe-
IIICHUS 3a/1a9H;

cocmaensem TUIaH PEIICHUS
3amaun

npumemsiem METOJbl
HHSI HETUIIOBBIX 3a/1a4;
YMeem OTIPENETATH MapaMeT-
pBl KOHAEGHCHPOBAHHBIX Ma-
TEpHaIoB

ymeem pabOTaTh C MaKeTaMH
NPUKIAIHBIX TPOTpaMM JUIs
MOJICIUPOBaHMUS M TPOEKTHU-
pOBaHHs;

pete-

MEXKTUCIIUTUTMHAPHOM KO-
MaHJe

Y0B1ETBOPHUTEIBHO
(OpOroBLIil ypOBEeHB)

Oaem ONpPENCICHUS OCHOB-
HBIX TIOHSTHI;

pacnozuaem THUIBI KOHJEH-
CHUPOBaHHBIX MaTepUAJIOB

ymeem paboTaTh CcoO CIpa-
BOYHOH JINTEPATYPOH;
ucnonvsyem MPHOOPHI, yKa-
3aHHBIE B OIIMCAaHUM Jlabopa-
TOPHOMH paboTBhI;

yMeem  TIPEICTABIATh  pe-
3yJBTaTHl CBOEH paboThHI

6nadeem TEPMHUHONOTHEH B
npeaIMeTHOW 00JacTu  3Ha-
HUS,

6nadeem HABBIKAMU IPAKTH-
4eckoil paboTel ¢ mpubopa-
MU, YKa3aHHBIMH B OIHCAHHU
nmabopaTOpHBIX padboT

3. THITOBBIE KOHTPOJIBHBIE 3AIAHUSA

Jiist peanu3aluy BBILICTICPEYHCICHHBIX 33724 00yUeHHS UCTIONIB3YIOTCS CIICAYIOIINE MaTepHaIbl:

— THUIIOBBIE KOHTPOJIbHBIC 3aJaHUSl WIM WHBIE MaTepuanbl, HEOOXOIMUMBIC AJISl OLEHKH 3HAHWH, YMCHHMH,
HaBBIKOB, XapaKTepU3YIOUIUX dTarbl (OPMUPOBAHUS KOMIIETCHIIUI B MpoIlecce OCBOSHHS 00pa3oBaTeIbHOW MpPO-
TpaMMBI, B COCTaBe: OMPOCHI Ha JICKLHUAX; TPaKTHYECKHE 3aIaHKsI, TECTOBBIC 3aJaHusl; KOHTPOJIbHbBIC PaOdOTHI; HH-

IUBHUIYyaJbHBIC 3aaHUs; Ja0opaTopHbIe pabOThI; CAMOCTOSTENbHAS Pab0Ta; SK3aMEH.

3.1. Onpocs! Ha JeKIUAX

OCoOoO~NOoO Ul WNPEF

. DIIEKTPOHHAS CTPYKTYpa TBEPIBIX TEIl.

. CTpoeHue KpucTaIoB.

. TBepmoe Teno kak ra3 KBa3u4acTull.

. ®OHOHHBIN CHEKTP.

. TenmoeMKoCTh TBEPBIX TEI.

. Arrapmonunyeckue 3pQGeKThl B KpUCTAIIIAX.
. 30HHAs TEOPHSI TBEPIBIX TEII.

. CraTtucTHKa 3JIEKTPOHOB H JBIPOK B METAJUIAX U ITOJIYIIPOBOJHUKAX.
. CTpyKTypHBIE 1e(DEKTHI.

10. PaBHOBeCcHasI CTaTUCTHKA 3JICKTPOHOB U JILIPOK B IPUMECHBIX MOTYIPOBOAHUKAX.
11. SIBneHus nepeHoca HOCUTENEH 3apsaa B OIYIPOBOJIHUKAX.

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

3.2. [IpakTuUyeckue 3a1aHus

1. yiuna BonHb! Ae bpoinsa. Xumudeckas cBs3b. CTpoeHUE KPUCTALTUISCKON PEIIeTKH.

2. 3onbl bpmintrosna. bparroeckoe oTpakeHue. TemioBbie KoleOaHUs B KpHCTaILIE.

3. TennoBble CBOWCTBAa KPUCTAIUIOB. TEIUIOEMKOCTb TBEPJOrO Tela M aHrapMoHHYeckue 3((eKTsl B Kpu-
crajuiaXx. CTaTUCTHKA 3JIEKTPOHOB.

4. KoHIeHTpalus AJIEKTPOHOB U JIBIPOK B METAJIaX U MOJYIIPOBOTHUKAX. DJIEKTPONPOBOAHOCTh METAIIOB.
VY aenapHOE CONPOTHUBIICHUE MTOTYTTPOBOIHUKOB.

5. ledexTsl B kpuctamiax. Pacuer KoHLEHTpauuii akieNTOPOB U JOHOPOB.

6. OnTudeckue cBOMCTBA KPUCTAIIIOB. ['albBaHOMArHUTHBIE U TEPMOJJICKTPHUECKIE dPPEKTHI.

3.3. KouTpoabHbie padoThI
1. Xummueckue cBsizu. Kpucramnudeckoe crpoenne. @oHoHBI. TennoBble CBOWCTBA TBEPABIX TEL.

3.4. UnquBuayaabHbIe 32 JaHUSA
1. IlpumecHBIE TOTYITPOBOIHUKH.

3.5. JlabopaTopHbie paGoThI
1. Onpenenenue 4acToThl KoJeOaHMH OMIEPEUHBIX ONTUYECKUX (POHOHOB B HOHHBIX KPUCTAIJIAX.
2. UccnenoBanue TeMnepaTypHOi 3aBUCUMOCTH JIEKTPOIPOBOAHOCTH aMOP(HBIX HOJTYIPOBOJAHUKOB.
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3. UccnenoBanne TeMIepaTypHO 3aBHCUMOCTH JJIEKTPOIPOBOIHOCTH TTOIYIPOBOTHUKOB.
4. MccnenmoBaHne TEMITEPATYPHOU 3aBHCUMOCTH JICKTPOITPOBOTHOCTH MOJIUKPUCTAIUINIECKUX QeppoMarte-
THUKOB.

3.6. CamocTosiTe1bHAs1 paboTa

. DNEeKTpOHHASA CTPYKTypa TBEPIBIX TeEll.

. CTpoeHue KpUCTAaJIIOB.

. TBepmoe Teno kak ra3 KBa3u4acTull.

. GOHOHHBIN CIEKTP.

. TemnoemMKoCTb TBEpABIX TE.

. AHTapMOoHIYecKre 3G (HEKTHI B KPUCTAIIIAX.

. 30HHAsI TEOPUS TBEP/BIX TEIl.

. CtaTtucTHKa 3IEKTPOHOB H JBIPOK B METAJUIAX U IMOJIYIIPOBOJHUKAX.

. CTpyKTypHBIE J€DEKTHI.

10. PaBHOBeCHAsI CTATUCTHKA SJICKTPOHOB U JILIPOK B IPUMECHBIX MOTYIPOBOIHUKAX.
11. SIBneHus mepeHoca HOCUTENEH 3apsiaa B TOIYIPOBOJAHUKAX.

12. Ontuueckue, UAIEKTPUIECKHE M MATHUTHBIE CBOWCTBA MOJTYIPOBOAHUKOB.

OO ~NOo ok, WNPE

3.7. dk3ameH

1. Mogenb atoma bopa.

2. KBaHTOBO-MeXaHHUECKOE OMMCAHHE CTPOCHUE aToMa (AJIEKTPOH KaK BOJHA W KaK YacTUIA, SJIEKTPOH U
MOTEHIUANBHBINA 6apbep, KBAHTOBBIN OCIHILISTOD).

3. Buabl xuMudeckux cBsizeil. MexaHu3M o0pa3oBaHHsl XUMHUECKON CBSI3H.

4. Ilpsimas u oOparnas pemerka. Maaexcst Mumiepa.

5. 3onbl bpumosna.

6. TerumoemkocTh TBepABIX Ten. Teopust DitHinTeiina. Teopus Jlebas. [Ipudmmkenue Jrononra-I1tu.

7. XapaKTepuUCTHYECKOE PEHTTeHOBCKOe n3ryueHue. 3akoH Bynbda-bparra.

8. TerionpoBOIHOCTH TBEPABIX TEJ (IUICKTPUKOB, METAJUIOB U IOIYHPOBOAHUKOB).

9. Mogenb cBOOOHBIX AIEKTPOHOB Jlpyne.

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

11. KoHueHTpamnus 3IeKTPOHOB U ABIPOK B COOCTBEHHBIX MOTYIPOBOJHHKAX.

12. TemnepatypHast 3aBUCHMOCTb YpoBHS DepMu B COOCTBEHHBIX MOJTYIPOBOAHUKAX.

13. DeKTpOnpOBOJHOCTh METAJIIOB U TIOJIYIIPOBOIHUKOB.

14. Jledextsr B kpuctamiax: nmo lortku u dpenkernto.

15. PaBHOBeCHas CTaTUCTHKA 3JIEKTPOHOB B IPUMECHBIX MOITYIIPOBOIHUKAX.

16. TemnepaTypHasi 3aBUCUMOCTb KOHLIEHTPALIMM HOCHUTENIEH 3apsaa M ypoBHS DepMu B peanbHBIX HOTY-
MPOBOJHHKAX.

17. IlpumecHbIE MOTYIPOBOIHUKNA. AKIIENTOPHI U JOHOPHI.

18. Kunernueckoe ypaBHenue bonbsiimana. Bpemst penakcaiuu.

19. Tepmoanexktpudeckue sisnenus (3¢ dexr Ilensroe, 3eedexa u Tomcona).

20. DddexTrBHAST Macca DIIEKTPOHOB H ABIPOK. D(HHEKTUBHAS TNIOTHOCTH COCTOSIHUH.

21. Monsipuzarus. Bugs! monspusanuu. Buabl AMAIEKTPUUECKUX MTOTEPD.

22. Buasl MarHuTHRIX MaTepuanoB. Kimaccuukanys MaTepranoB M0 MarHUTHON BOCITPHHMYHBOCTH. TeMm-
nepatypa Kropu.

23. luddysus u npeiid Hocureneit 3apsa.

24. OCHOBHBIC MEXaHU3MBI IIOTJIOLIEHHUS CBETA B MOJIYIPOBOAHUKAX.

25. OnTHyeckue cBOMCTBA MOJIYIPOBOJHUKOB. JIFoOMUHECTIEHITHS.

26. HepaBHOBECHbBIE HOCUTENH 3apA10B. PekomOuHaIms.

27. AKycTHdecKue U ONITHYECKHe KOJIeOaH!s KPUCTAILINYECKOH pemeTkn. OOHOHBI.

28. IlogBmKHOCTH HOCUTENEH 3apsAa0B. Busl paccenBanusl.

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/

19
CornacoBaHa Ha noptane N2 11914


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

