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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 77 ot « 11 » 1 2017 1

Jlucr corjiacopaHmii

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

kadenps! huzmdeckon snekrponuku ot «11» 01 2017 r., mporokon Ne 77 .
PazpaboTunkm:
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3aB. npoduiupyromeit
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[Ipencenarens METOAMYECKOU
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

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

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

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBMM ¢ OCHOBHOHW 00pa3oBaTeILHOM MporpamMMon mucHHILIHHA «DPH3MKa KOHICHCHPOBAHHOTO
COCTOSTHHSI» OTHOCHTCS K 00s13aTeNIbHBIM AUCIUITINHAM 6a30Boit yactu (b1.5.10).

OcHOBO# a5t M3ydeHus] AUCIHUIUINHB «DH3rnKa KOHAEHCHPOBAHHOTO COCTOSIHHS SIBJISIIOTCSI KYpPCHI: Mate-
MaTHuKa, QU3nKa, XUMUS, KBAHTOBAsI MEXaHUKa, MATEPHAJIbI DIIEKTPOHHOW TEXHUKH.

OCHOBHBIC MOJOXCHUS TUCIHUILTUHBI «DU3MKa KOHJCHCUPOBAHHOTO COCTOSIHUS JTOJIKHBI OBITh MCIIOJIH30-
BaHBI IIPU U3YUYCHUU CIETYIONIUX TUCIUIUIHH. TBEPAOTEIbHAS SICKTPOHNKA, HAHOJICKTPOHUKA.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JTUCHUIIJIMHbI

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

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

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

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

CIOCOOHOCTBIO apryMEHTHPOBAHHO BBIOMPATh U PEaln30BbIBATh HA MPaKkTUKe dPPEKTUBHYIO METOAMKY IKC-
MEPUMEHTANBHOTO MCCIIETOBAHUS TapaMETPOB M XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOHCTB M YCTAHOBOK dJIEK-
TPOHUKH U HAHODJICKTPOHHUKH pa3nuHOro ¢yHkironansHoro HazHayenus (IK-2).

3.2. B pe3yibTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHNUS KOHIACHCUPOBAHHOT'O COCTOSHHS;

— (U3UKO-XUMHYECKHE OCHOBBI B3aMOJICHCTBUS MEXKIy OCHOBHBIMU MaTe€pHaIaMH 3IEKTPOHHON TEXHUKHY;

— OCHOBHBIE XapaKTEePUCTUKN KOHJCHCUPOBAHHBIX MAaTEPHaJIOB U UX CBA3b C COCTABOM M CTPYKTYPOIL;

— MapaMeTpbl KOHJICHCUPOBAHHBIX MAaTEPHAIIOB U OCOOCHHOCTH MX U3MEPEHUS,

yMeThb:

— BBIOMpATh MaTepuall C ONTUMAIbLHBIMKI CBOMCTBAMH JJISl peaii3altu 3a/1a4 JJIEKTPOHUKH;

— HCIOJIb30BaTh (PU3MKO-MATEeMaTHYECKUI anmnapaT AJIsl pacyeTa JIeKTPUYECKUX M ONTUYECKUX XapaKTepH-
CTHK MaTepHuana;

BJIa/1eTh:

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

— METOAMKON pacyeTa IEKTPHUECKHUX U ONTUYECKUX MapaMeTpOB MaTepHAIOB SJIEKTPOHHON TEXHUKH.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

3a4CTHBIC CAMHUIIBI.

OO0mas TpyIOEeMKOCTh JUCITUTUIMHBI COCTABIISICT 4

Bun yueOHoii padoThI Bceero yacos CEMZCTPH
AyauTopHsle 3aHATHS (BCero) 52 52
B tom uucne:
Jlexrpm 18 18
JlabopaTopHble paboTHI 16 16
[IpakTHyecKue 3aHATHS 18 18
CamocTosiTeJIbHasi padoTa (Bcero) 56 56
B tom uncne:
IIpopaboTka JIeKIHOHHOTO MaTepHaa 10 10
IToaroToBKa K 7a00paTOpHEIM paboTam 12 12
BrinojHeHne MPaKTHYECKAX 3aJaHUH 16 16
BrimonHeHue v 3amuyTa HHANBUAYANBHBIX 3agannii U3-1, N3-2 8 8
IToaroroBka Kk KoHTpOIbHEIM paboram KP-1, KP-2 6 6
TToaroroska k tectam T-1, T-2 4 4
By npoMeKyTOYHOMH aTTEeCTAIUH 36 36
DK3aMeH 36 36
OO01as TPYI0EMKOCTh, Yac 144 144
3ayernbie EquHuIbI 4 4
5. COAEP KAHUE JUCHUIIJIMHbI
5.1. Pa3nesnsl JUCHUIIIMH U BUABI 3aHATHH
-
= § = Ez|§¢ § ®opMupyemble
Ne HaumenoBanue pa3iena THCHUIIHHBI g Z = E s| T8 e KOMIICT CHIIH
n/n 5 EE| & 'S § EE 3 (OK, OIIK, TIK,
S| g5 €% £S5 & TCK)
= = Q
1. | BBenenue, 11enu ¥ 3aa41 AUCIAILUINHBI 1 - - - 1 OIIK-1,2,5; I1K-2
2. | DreKTpoHHAs CTPYKTYpa TBEPABIX TEJ 1 2 - 4 7 OIIK-1,2,5; [TIK-2
3. | CtpoeHue KpUCTaIIOB 1 1 - 4 6 OIIK-1,2,5; [IK-2
4, TBepoe Teno Kak ra3 KBa3H4acTHI] 1 1 - 4 6 OIIK-1,2,5; TTIK-2
5. | DOHOHHBIN CHEKTP 1 1 4 4 10 OIIK-1,2,5; TTIK-2
6. | TerroeMKOCTh TBEPIBIX TEI 1 1 - 4 6 OIIK-1,2,5; TTIK-2
7. | Arrapmonmnueckue 3(h(eKTs B KpHCTaIax 1 2 - 4 7 OIIK-1,2,5; [IK-2
8. | 3oHHas TeOpHs TBEPIBIX TEJ 2 1 - 4 7 OIIK-1,2,5; [IK-2
9 CraTHCTHKA 3IIEKTPOHOB H JBIPOK B METaJUIaX W MOIYIIPO- 5 2 ) 6 10 OIIK-1,2.5: TIK-2
BOJTHUKAX
10. | CtpykTypHBIe TeQEKTHI 2 2 - 6 10 OIIK-1,2,5; [IK-2
11 PaBHOBeCHas cTaTHCTHKA AJIEKTPOHOB U IBIPOK B PUMEC- 5 2 4 6 14 OIK-1.2.5: [TK-2
HBIX MTOJTYTIPOBOIHUKAX
12 f:.feﬂm mepeHoca HOCHTENeH 3apsiia B IONYIPOBOIHH- 1 1 4 4 10 OIK-1,2.5: TIK-2
13, Onruueckue, AWAICKTPUYECKHE M MarHUTHBIE CBOWMCTBA 5 2 4 6 14 OIK-1.2.5: TIK-2
MOJIYTIPOBOJJTHUKOB
HNUTOI'O 18 18 16 56 108
5.2. Conep:xanue pa3iesioB IMCUUILIUHBI (110 JIEKIUSIM)
Tpyno- ®opmupyemMble
Ne HanmenoBanue Conepsanue pasienon eMKOCTE KOMIIeTEeHIIUH
n/n pa3nesnos (OK, OIIK, IIK,
(uac.) TICK)
Bgenenue, nenu u | [Ipeamer mucuumimHel U ee 3anadd. OCHOBHBIE STaIlbl HCTOPHYeE-
1. 3a7a49u JIUCIU- | CKOTO pa3BUTHA (PU3UKH KOHJIECHCHUPOBAHHOTO COCTOSIHUA. CBS3b C 1 OIIK-1,2,5; TIK-2
TUTHHBI JIPYTHMMH TUCHUIIITMHAMH.
2. DNeKTpOHHAs Monens atroma bop. KBaHTOBOMEXaHHYECKOE OMHCAHUE CTPOEHUS 1 OIIK-1,2,5; TIK-2
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CTpYKTypa TBep- | atoma. XuMmuueckas cBs3b. OOpazoBanue mosiekysn. O6obuiecTse-
JIBIX TEJI Hue anektpoHoB. Merozn JIKAO. Nonnas cBsa3s. CtpoeHue mose-
Kyn. Cs3b B TBepAbIx Tenax. MoHHas cBs3b. KoBaneHTHas CBs3b.
Cunel  Ban-nmep-Baamsca. Bogoponmas cBs3p. MeTammgeckast
CBSI3b.
Crpoerne  kpu- | Pemerka c ©Oasucom. Mumexcer Mwmmiepa. OOpaTHas permieTka.
3. | crammos OmnpeneneHne KPUCTAIUIMIECKUX CTPYKTYP C MOMOIIBIO AU PaKIIHA OIIK-1,2,5; [IK-2
peHTreHoBCKUX Jydei. Ctosune BosiHbl. 30HbI bprmtosHa.
TBepmoe teno kak | @oHOHBI. DnekTpoHs npoBoAMMOCTH. [Ina3monsl. [lomsaporsl. Dk- .
4., OIIK-1,2,5; TIK-2
ra3 KBa3W4acTHI] | CHTOHBL. MarHoHBI.
. Tennossle konebanus. AMmuTy 6. HopmanbHbIe KosteOaHus Mpo-
DOHOHHBIN N N .
5. cniekTp cTolt ogHOMEpHOW pemeTkn. HopmanbHbIe KoneOaHus 0XHOMEPHOI OIIK-1,2,5; [IK-2
pemeTkH ¢ 6a3rcoM. CrieKTp HOPMAJIBHBIX KOJICOaHUH pEIIeTKH.
6. TenmoeMKoCTh Teopus Ottamreitna. Teopus [Jebast. OIK-1,2.5; TIK-2
TBEPIbIX T
AHrapMoHuue- TemnoBoe pacliupeHre TBEpAbIX Tell. TermonpoBOAHOCTb TBEPIBIX
7. | ckue addextsr B | Ten. TemmonpoBOAHOCT AMANEKTPUKOB. TeEIIONPOBOAHOCTH Me- OIIK-1,2,5; ITK-2
KpHUCTaIax TaJu10B. Mozenb cBoOOTHBIX 3JIeKTpoHOB [Ipyre.
AnmnabaTudyeckoe W OTHOBJICKTPOHHOE NpuOmkeHue. [Ipudmimke-
HHE CBOOOJHBIX DJIEKTPOHOB. [IpHONMkeHHE CUIIBHOCBS3aHHBIX
30HHas  TeOpHs .
8. TBEpIBIX Ten 971eKTpoHOB. [IpubnmkeHue cnabOCBA3aHHBIX JICKTPOHOB. DHEP- OIlIK-1,2,5; TIK-2
TeTUYECKUN CICKTP JJICKTPOHOB B KpUCTaslie. DPPEeKTHUBHAS Macca
JJIEKTPOHOB.
Crartucruka OyHKIUS pacHpeneseHus 3JICKTPOHOB U ABIPOK IO COCTOSHHSIM.
2JIEKTPOHOB u | OyHKIUA IUIOTHOCTU COCTOSHUM Ui 3JEKTPOHOB U ABIPOK. BEI-
9. | mpIpox B MeTai- | YHCIEHHE KOHIEHTPAIMH JICKTPOHOB B 30HE IpoBoauMocTH. KoH- OIIK-1,2,5; [IK-2
Jax ¥ TONYIpO- | MEHTpaumust 3JEKTPOHOB. TemmepaTypHas 3aBHCHMOCTh YPOBHS
BOJIHUKAX ®epmu. DIeKTPONPOBOIHOCTH METAIIIOB.
Toueunslie neeKTHl B CTEXHOMETPUUCCKUX KpHCTa/uIax. JledekTs
CrpyKTypHBIE .
10. He(eKTh! B HECTEXHOMETPHUYECKUX KpUCTaUIaX. ToueuHsle Ae(eKTH B MPH- OIIK-1,2,5; [IK-2
MECHBIX cHcTeMax. Jlucaokanmu.
XuMHYecKasi CBA3b B IOIYIPOBOJHHUKAX. DJIEMEHTapHas TEOPHS
MIPUMECHBIX cocTOSTHIH. COOCTBEHHBIE M ITPUMECHBIE TIOTYTIPOBOI-
PaBHOBecHas cra- | HUKM. MHOrO3apsiiHbIe IIEHTPBI. AM(OTEpHBIC IIEHTPhI. PaBHOBeC-
TUCTHKA 3JeK- | Has CTAaTHUCTHKA 3JIEKTPOHOB B MPHUMECHBIX IOJyNPOBOJHUKAX.
11. | TpoHOB U IBIPOK B | YpoBeHs PepMH B NPUMECHBIX NMOJIYNpoBOAHMKaX. [lomymposos- OIIK-1,2,5; ITK-2
MIPUMECHBIX  TI0- | HUKM C TNPUMECBI0 OJHOTO THMAa. TemmeparypHas 3aBUCHUMOCTb
JyNIPOBOIHUKAX KOHIIEHTpaluu U ypoBHS PepMu B pealbHBIX HOIYHNPOBOJHHUKAX.
BrIpoxeHHble MOTYNPOBOIHUKH. CHIBHOIEIMPOBAHHBIE IIONY-
TIPOBOAHUKH.
SBnenus nepeHo- | KunemaTtnueckoe ypaBHeHue bonbiimana. Bpems pemakcarmuu.
19 | ca Hocutenelt | Paccesausa. Dpdext Xomna. Tepmoanekrpudaeckue 3P PeKTh OIK-1.2.5: [TK-2
3apsiga B IIOJTY-
TIPOBOHUKAX
Onrnueckue ko3 ¢punreHTsl. OCHOBHBIE MEXaHU3MBI TTOTJIONICHUS
cBeTa B TMONynpoBoaHHKax. CoOCTBEHHOE IOTJIONICHNE TPH Tpsi-
MBIX nepexoznax. CoOCTBEHHOE MOTJIOIIEHHE TIPH HETIPSIMBIX Hepe-
Xo/1ax. DKCUTOHHOE moronienue. [loryomenue csera cBOOOIHBI-
MU HOcUTensMH 3apsaa. IlpumecHoe moriomieHue. Pemerounoe
Onrieckne, nu- norjomeHue. JIFOMUHECIIEHIIUsA TOJIYMPOBOJHUKOB. PekoMOuHa-
SeKTpUUECKHE W LIMOHHOE H3JIyueHHe Npu (YyHAaMEHTaIbHBIX Iepexoaax. JKCH-
13. | marspmabe croii- | TORHAT peKOM6I/IHaI;H/I}I. PexomMOMHAIMOHHOE M3ITy4YeHHUE MPHU Iepe- OIK-1,2.5: TIK-2
cTBa  mOAYMpO- XOZax MeXJy 30HOH M NMPUMECHBIMHU YpOBHSIMH. [lomgpusanms au-
BOHHKOB 9eKTpUKOB. OCHOBHBIE XapaKTEPUCTUKU. ODJIEKTPOHHAs YIpyras
nosispuzanus. lonHas ynpyras nonspusanys. JlunonsHast ynpyras
nossipusanust. OcoOeHHOCTH TEIUIOBOI Mossipu3anuu. MonHas rern-
JoBas mossipu3anys. JunoneHas TemsoBas nossipusanms. Yacror-
Hasl 3aBUCUMOCTb AUAJIEKTPUUYECKON MPOHULAEMOCTH. [Iu3nexTpu-
yeckue norepu. Knaccudukamus marnernkos. [Ipupona nuamarse-
tu3ma. Ilpupona napamarsetnzma. eppoMarHeTusm.
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5.3. Pa3nenbl JMCHUNJIMHBI M MEKIUCIUNIUMHAPHDBIE CBSI3U ¢ 00eCeYHBAKIIUMEU (MPeabIay-
MMH) ¥ o0ecrieYuBaeMbIMH (IMOCTEAYIOIIMMHA) TUCHUIIJIMHAMH

HaumenoBanue ob6ecnneyuBa- | Ne Ne pa3iesioB JaHHO# JMCUMIJIMHBI, 1JIs1 KOTOPbIX HE00X0IUMO H3yUYeHHe 0Dec-
Ne | romux (mpeabiaymmx) u odec- NeYuBaIKUX (MpeablaylnX) 1 o0ecneynBaeMbIX (OCTeIYIOMUX) TUCHUILINH
wn "eq""ael‘;;':‘ug'r‘:ﬁﬁf{”ym“‘“") 1 2|3 |45 |6 | 7|89 10|1]12]13
IIpenmecTByomue IMCUUNIHHBI
1. | maremaruka - + + + + + + + + + + + +
2. | ¢usuka + + + + + + + + + + + + +
3. | xumus + + + + + + + + + + + + +
4. | xBaHTOBas MexaHMKa + + + + + + + + + + + + +
5 | Matepnaibi SIEKTPOHHOU TeX- + + N . N . R R R . R R .\
HUKHU
Mocsenyommue TMCHUNTHHBI
1. | TBepamoTeNbHAs 3ICKTPOHUKA + + + + + + + + + + + + +
2. | HaHOAPJNEKTPOHUKA + + + + + + + + + + + + +

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

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

6. METOIbI 1 ®OPMbI OPTAHU3AIIUN OBYUYEHUA
TexHO10rMH HHTEPAKTHBHOIO 00y4eHusi IPH pa3sHbIX ¢popmax 3aHATHII B Yacax

IIpakTnue-
Dopmbl JlaGopaTop-
Jlekuuu (4ac) | ckue 3aHATHS Bcero
Mertoasnl HbI€ 3aHSITUS
(uac)
Paboma 6 komanoe 2 6 8
Onpoc na aexyusx 2 2
WTOro nHTEpaKkTUBHBIX 3aHSITHH 2 2 6 10
7. JABOPATOPHBIN MPAKTUKYM
Ne Nflcp a;ﬁf::: TemaTuka J1a00paTOPHBIX padoT eTM[:c)(I)i?r;, Komnerenuuu
n/m | A PATOPHEIX P OK, OIIK, MK, [ICK
HBbI (uac.)
1 5 OmnpeneneHre 4YacTOTHl KOJEOAHWH TOMEPEYHBIX ONTHYCCKUX 4 OIK-1.2.5: TTK-2
()OHOHOB B HOHHBIX KPHCTAJIIaX
2 11 HccrenoBanue TeMIepaTypHO 3aBUCUMOCTH 3JIEKTPOIIPOBOTHO- 4 OIK-1.2.5: TTK-2
CTH TOJTYTIPOBOTHUKOB
3 12 I:/)I;IN(I:epeHHe KOHIICHTPALIMU HOCHUTENEH 3apsia METOJOM TEepPMO- 4 OIK-1.2.5: TTK-2
4 13 HccrenoBanue TEMIIEPaTypHOH 3aBUCHMOCTH 3JIEKTPOIIPOBOIHO- 4 OIK-1.2.5: TIK-2
CTH MTOJUKPHUCTAIMICCKIX (PePPOMArHeTHKOB
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8. NIPAKTUYECKHUE 3AHATUS

N Nl‘:-;cp a;ﬁiiif TeMaTHKa NpaKTHYECKUX 3aHATHIA efal:c);i(;; Kommerexun
n/m | M P OK, OIIK, ITK, IICK
HbI (uac.)
1 53 Jmuaa Bomubl ae bpoiinsa. Xumudeckas cBs3b. CTpoeHHE KpH- 2 OIK-1.2.5: TIK-2
) ' CTAJUTMICCKON PEIIeTKH. T
2 45 3onsr bpmnmosna. Bparrosckoe otpakenue. TemmoBele Koneba- 2 OIK-1,2.5; TIK-2
HUSI B KpUCTAILTIE.
TemnnoBble CBOICTBA KPUCTAILIOB. TEMIOEMKOCTh TBEPAOTO Tela
3. 6,7,8 u a"rapmonudeckue 3h¢dexTsl B Kpuctamiax. CTaTHCTHKA 3JIeK- 3 OIIK-1,2,5; ITK-2
TPOHOB.
KoHueHTpanys 371eKTpOHOB U ABIPOK B METAJUIAX M MOJYNPOBOI-
4. 9 HUKaX. DJEKTPOIPOBOJHOCTh METANIOB. Y IENbHOE CONPOTHUBIIE- 2 OIIK-1,2,5; ITK-2
HHE TOJIYIPOBOJHUKOB.
5 10. 11 HedexTsl B KpucTayuiax. Pacuer KOHIEHTpalui akIENTOpOB U 3 OIK-1.2.5: TIK-2
) ' JIOHOPOB. T
6. 12,13 Onruueckue CBOICTBa KpUCTAIOB. ['abBaHOMarHUTHBIE U Tep- 2 OIK-1.2.5: TTK-2
MOJJIEKTpHYECKHE I PEKTHI
7 0.8 KP-1. XI/IMI/IlIeCKI/Iev cBa3u. Kpucrammmdeckoe ctpoenue. PoHo- 2 OTTK-1,2.,5: TIK-2
Hbl. TemnnoBble CBONCTBA KPUCTAJIOB.
8. 9-13 KP-2. Pacnpenenenue  ®depmu-/Jupaka. 3JIVCKTp01'IpOBO£[HOCTb. 2 OIK-1,2.5: TIK-2
Yposerr @epmu. dedextor. OnTHdeckne CBONCTBA.
9. CAMOCTOSATEJIbHASA PABOTA
Ne Ne pasnena TemaTnka caMoCTOsITEJILHOH PadoOThI Tpyno- Komnerexuuu Konrtpoas BrinosiHe-
n/p | eRmILIH (Oemanuzayus) EMICOCTE OK, OIIK, IIK, HHUS paboOThI
HbI uuz (uac.) ICK P
1. 1-13 IIpopaboTka JEeKIIMOHHOTO MaTepuaia 10 OIlK-1,2,5; TIK-2 Onpoc Ha JeKIUAX
3. | 511 12,13 IMoxroroBka K 1abOpaToOpHBIM paboTaMm, 12 OIIK-1.2.5; TTK-2 OTueTsl 10 1TabopaTop-
HarmuCaHue OT4YCTOB HBIM pa6OTaM
4, 2-13 BrInonHeHne MpakTUYeCKUX 3alaHui 16 OIIK-1,2,5; TIK-2 OTuetsi 1o npaxTie-
CKUM paboTam
5 2311, 13 BLInonlv{eHI/Ie U 3al1uTa UHIUBUILYAJIbHBIX 8 OITK-12,5: TIK-2 3ammra I/IH)II/IBI/II[UyaJ'II)-
saganuii N3-1, N3-2 HBIX 3aJaHUN
6. 2-89-13 IlonroToBka K KOHTPOJBHBIM paboTam 6 OITK-12,5: TIK-2 Pe3ynbTaThl KOHTPOJIBL-
KP-1, KP-2 HBIX paboT
7. 2-3 IToaroroBka k Tectam T-1, T-2 4 OIIK-1,2,5; TIK-2 Pe3ynbTaThl TECTOB
8. 2-13 IToaroroBka W ciada dK3aMeHa 36 OIIK-1,2,5; TIK-2 OlLieHKa Ha DK3aMeHE

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

10. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB

He npenycmorpeno
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11. PEUTUHT' OBASI CUCTEMA JJIAA ONEHKH YCIIEBAEMOCTU CTYJAEHTOB
Taouauna 11.1. bajuibHbIE OLIEHKH 1JI51 3J1IEMEHTOB KOHTPOJISA TUCIUIIUNHbI

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

BrinmonHenue u 3amura UHIWBUIYAIBHOTO

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

10 10

3amanns U3-2
Konrtponsnas pabora KP-1 5 5
Konrtponsnas pabora KP-2 5 5
Brmonaenne u 3ammra  1a0OpaTOPHBIX 10 10 20
pabot
BrimonHeHne U 3amiuta MpaKkTHYECKUX 3a- 5 5 10
JlaHui
Tect T-1 5 5
Tect T-2 5 5
HTtoro MmakcumMyMm 3a mepHosu: 15 25 30 70
Crada sk3aMeHa (MaKCHMyM) 30
Hapacraomum utorom 15 40 70 100

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

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

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

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

Ouenka (I'OC)

Hrorosasi cymma 6a/J10B, yYUTHIBAET yCIEIIHO

CIAHHBIHN YK3aMeH

Ouenka (ECTS)

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

2 (HEYHAOBJIETBOPUTEIHHO),

(He 3a4TeHO)

Hwuxe 60 6a110B

F (HeymoBIeTBOPHUTEIBHO)

12. YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME IUCIIU-
IJINHBI
12.1 OcHoBHAas JUTEpPaTypa
1. ®dusmka KOHASHCUPOBAHHOTO COCTOSHUS: yueOHoe mocobue s By3oB / FO.A. Baiikos, B.M. Ky3Heros. —
M.: BUHOM. Jla6opatopwus 3naunuii, 2011. — 294 c. (45)
2. Emudanos I'.1. ®uzuka tBepaoro tena: YueOHoe nocodue. 4-e uzn., crep. — CII0.: Jlans, 2011. — 288 c.
https://e.lanbook.com/book/2023#book_name

(2)

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

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

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

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

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

12.3 Y4ebHO-MeTOAMYECKHE TOCOOHSI H TPOrPaAaMMHOe obecrevyeHue
1. Cmupuos C.B., 3apukosckas H.B. ®usnka KoHASHCHPOBAaHHOTO COCTOSIHMS. DHU3HKa MMOITYyIIPOBOTHUKOB:
VY4ebHo-MeToAnYeCKOe TOCOOHE MO ayJUTOPHBIM MPAKTHUECKUM 3aHATHIM U CaMOCTOSITENIbHOM paboTe mo aucuu-
winHaM «Du3uKa KOHJICHCUPOBAHHOTO COCTOSHUSY M «DU3MKa MOTYPOBOJIHUKOBY IS CTYACHTOB HANPABIICHUH
roaroToBku 210100 «DnekTpoHnka i HaHOAIEKTpOoHNKa» 1 222900 «HaHOTEXHOIOTHS W MUKPOCHCTEMHAS TEXHHU-
ka». — Tomck: Tomckuit rocy1apcTBEHHBI YHUBEPCUTET CHCTEM YIPABICHHS U paauo3aexkTponuku, 2011. — 35 c.
[pnexTponHBIH pecypel. — http://miel.tusur.ru/images/files/Uchebno-
metodlchesku kompleks%?20disciplin/Smirnov/Smirnov_FKS_UMP.pdf
2. Cappyk E. B., ®usnka KOHICHCHPOBAHHOTO COCTOSHHS: Y4eOHOe-MeTorueckoe mocobue (mo Jradbopa-
TOpHBIM paboTam) [InekTpoHHbIH pecype] / CaBpyk E. B., Kapanckuii B. B., CmupnoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum noctymna: https://edu.tusur.ru/publications/6270.

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

1. O6pa3oBarenpHbIH MOpTANI B CBOOOIHOM nocTyne: «DH3KKa, XUMHUS, MaTeMaTHKa CTYJCHTaM M IIKOJIbHH-
kam. O6pasoBarenbubiil mpoekT A.H. Bapruna» — Pexxum noctyma: http://www.ph4s.ru/

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

3. «cLIBRARY.RU» [DOnektpoHHBI pecypc]: Hay4dHas SIIEKTpOHHAas OuOmmoreka. — PexxmM pocryma:
http://elibrary.ru

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

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

13.1.2 MaTepuajbHO-TEXHHYECKOE 00ecnieueHue ISl JeKIUOHHBIX 3aHATHH

JlJis TipoBe/ICHUs 3aHATHIA JICKIIMOHHOTO THUIIA, TPYIIOBBIX U WHIUBUAYAIBHBIX KOHCYJBTAIIUH, TEKYIIETO
KOHTPOJISI M MPOMEXKYTOUHOM aTTECTAIlMU HCIIONIb3yeTCs ydeOHas ayJUTOpHs, C KOJIMUYECTBOM IOCAIOUHBIX MECT
He MeHee 50, o0opynoBaHHAs JOCKOW M CTaHIapTHOW yueOHOU meOenpro. MIMeroTcs HarmsaHple MocoOus B BUIE
MPE3CHTAINH 10 JICKIIMOHHBIM Pa3JieliaM TUCIUTUIAHBI.

13.1.2 MaTepuajbHO-TeXHHYECKOE 00ecneueHue sl MPAKTUYECKUX 3aHATHI
JI7ist IpoBeICHUSI PAKTHYECKUX (CEMUHAPCKUX) 3aHATHI UCIIONIb3YeTCs y4eOHas ay JTUTOPHs, C KOJTHMYECTBOM
MOCaJI0YHBIX MECT HE MeHee 25, 000pyoBaHHast JOCKOW M CTaHJIAPTHOH y4eOHOH MeOebio.

13.1.3 MaTepuajbHO-TeXHHYECKOE 00ecneueHue s JJa00paTOPHbIX padoT

Hinst mpoBeaeHus: 1aboOpaToOpHBIX 3aHSATHI HCIoNb3yercs «JlabopaTopust QU3NKKH KOHJICHCHPOBAHHOTO CO-
CTOSIHUSI M1 MaTEpUaJIOB 3JIEKTPOHHOM TEXHUKW», pacnonoxeHHas no anpecy 634034, r. Tomck, yn. Bepmmununa,
74, 1 stax, aya. 119. Jlaboparopust ocHaieHa CieIyroIIuM 000pyIOBaHHEM: MeIoBast A0CKa, TJaOOPaTOPHBIA Ma-
KeT JUIsl UCCIICIOBAHUSI TeMIIEPaTyPHOH 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH TONMKPUCTALIMYECKHX (peppoMarHe-
TUKOB; Ta0OpaTOPHBIA MakeT AJISl ONPEAEICHUS YaCTOThI KOJIeOaHUH MONepeuHbIX ONTHYECKUX (POHOHOB B HOHHBIX
KpHUCTayiax; Ja0opaTopHBIA MakeT AJIsl ONpeesICHUs] INPHUHBI 3alPEICHHON 30HbI TOIYIPOBOJAHUKOB U KOHIICH-
Tpaluu HOCUTEJeH 3apsiia; T1abopaTOPHBIA MaKeT JIIsl ONpeieNIiCHNs] KOHIICHTpAIUs HOCUTEIeH 3apsijia B TOIYIPO-
BOJHUKAX MeTos1oM TepMo-DJ1C.

13.1.4 MaTtepunajibHO-TeXHHYeCKOe o0ecniedeHue ISl CAMOCTOSATe/IbHON padoThI

Jinst camocTosTeNbHOM paboThl HCIONB3yeTcsl yueOHast ayIuTopusi, pacrlookeHHas mo aapecy 634034, r.
Tomck, yn. Bepmmnuna, 74, 2 srax, aya. 217. CocraB oOopymoBaHus: ydeOHas MeOenb, JOCKa MarHUTO-
MapKepHasl.
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13.2 MarepuajibHO-TEXHHYECKOe o0ecneuyeHne MUCHUILUIMHBI JJIsl JIUI ¢ OrPAaHUYEHHBIMH
BO3MOKHOCTAMH 310POBbSA

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

[Ipu oOydeHUH CTYACHTOB ¢ HAPYLIEHHUSIMHM CJIyXa MPEIyCMOTPEHO MCIONB30BaHHE 3BYKOYCHIJIMBAIOIICH
anmaparypsl, MyJIbTUMEIUMHBIX CPEACTB U APYTHX TEXHHYECKHX CPEACTB Mpuema/mepeaayn yueOHol mHpopma-
UM B IOCTYNHBIX (OpPMax JUIsl CTyJCHTOB C HapYLIEHUSIMHU CIIyXa, MOOMIBHOM CUCTEMBI 0OyUeHUs U1 CTYICHTOB
C MHBAIMTHOCTHIO, TOPTATUBHON MHIIYKITMOHHOW CHCTEMBI. Y4eOHas ayANTOpHs, B KOTOPOH 00yJar0TCs CTYIEHTHI
C HapyleHHEM ClyXa, 00OpyJ0BaHa KOMIBIOTEPHON TEXHHKOH, ayAHMOTEXHHUKOH, BUICOTEXHUKON, SIIEKTPOHHON
JIOCKOH, MyTbTUMEIUMHON CUCTEMOM.

IIpu oGy4eHun CTyICHTOB ¢ HAPYLUIEHHUSIMH 3PEHUSIMM IIPETYCMOTPEHO HCIOJIB30BaHKE B JICKIHMOHHBIX U
y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH MPOCMOTpa YAAJCHHBIX 00BEKTOB (HalpuMep, TEKCTa Ha JOCKE WM ciaija
Ha 3KpaHe) NMpH MOMOLIY BUJIEO YBEIUYUTENEH I yIaIeHHOTO IPOCMOTpa.

IIpu 0OyueHun CTyICHTOB ¢ HAPYLIEHUSAMHU ONOPHO-IBUraTeJLHOIO ANNAPATA UCIIOJIB3YIOTCS ajbTepHA-
TUBHBIE YCTPOMCTBA BBOJA MH(POPMALIUU U APYrHe TEXHUYECKHE CPEJICTBa MpueMa/mepeaadd yueOHoi uadopma-
LUK B JOCTYMHBIX (OpMax AJsl CTYACHTOB C HAPYLICHUSIMHU ONOPHO-ABUraTEILHOTO anmnapara, MOOMIBHON CHCTe-
MbI 00Y4EHUS IS JFOIEH ¢ MHBAJIUIHOCTBIO.

14. ®OHI OHEHOYHbIX CPEJICTB

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

CDOH)I OILICHOYHBIX CPCACTB U THUIIOBLIC KOHTPOJILHBIC 3alaHUs, UCIIOJIb3YCMBIC IJId OLICHKHU C(bOpMI/IpOBaH-
HOCTH U OCBOCHHMSI 3aKPEIUICHHBIX 32 JUCLUUIUIMHONW KOMIETEHUUH MpU NPOBEACHUHU TEKYILIEH, MPOMEXYTOUHOH
aTTeCTAallMU MO JUCHUIIIIMHEC MTPUBCACH B ITPUJIIOKCHUU K pa60qel71 mporpamMmme.

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

JI7Ist CTYZIGHTOB ¢ MHBAIMIHOCTBIO MPEITYCMOTPEHBI JOMOJHUTENBHBIE OIIEHOYHBIE CPEACTBA, IepedeHb KO-
TOPBIX yKa3aH B TaOIHIIE.

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

Bupl 10mOIHATEBHBIX OIICHOYHBIX q)OpMLI KOHTPOJIA U OLICHKH PE3YJIbTAaTOB

Kareropuu cTyaeHTOB
p Y CpEACTB oOyueHust

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

paboThI
C napymenusimu 3pe- | CoOecenoBanue 1o BorpocaM K 3adery, | IIpeumyiiecTBeHHO ycTHas IpoBepKa (UH-
HUS OIIPOC IO TEPMHUHAM JIMBUTYaJIbHO)

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

[IpenmMyIiecTBEHHO AUCTAHITMOHHBIMH Me-
TOAAMH

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

14.3 MeroauyecKkue peKOMeHJANMU MO OUEHOYHbIM CpPeIcTBaM Ui JHI[ ¢ OrPAHUYEHHBIMH
BO3MOKHOCTAMU 310POBbS
Hns crymentoB ¢ OB3 mpemycmarpuBaeTcst qocTymHas (opMa IPEIOCTABICHUS 3aJaHHi OICHOYHBIX
CPEACTB, @ UMEHHO:
1. B meuaTHOH (opme;
2. B me4aTHOW opMe C yBETHMUEHHBIM MIPUPTOM;
3. B opMe DIIEKTPOHHOTO JIOKYMEHTA;
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4. METOZIOM YTCHHUS aCCHCTEHTOM 3aaHUs BCIYX;

5. mpeocTaBiIeHne 3aJaHNs C HCIOIB30BAHUEM CypIOTIEPEBOIA.

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

1. mucemenHo Ha Oymare;

2. Habop OTBETOB HA KOMITBIOTEPE;

3. HabOp OTBETOB C MCIIOIB30BAHUEM yCIYT ACCHCTEHTA;

4. mpencTaBlICHAE OTBETOB YCTHO.

[Ipouexypa omeHMBaHHS PE3yabTATOB OOYYCHHS MHBAIUIOB IO AWCIMIUIMHE HpETyCMaTPHUBAET IPeo-
cTaBieHre nHpopManuu B GopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJ0POBBSI U BOCIIPHUATHS HHPOPMALIUH:

Jl1s1 M1 ¢ HAPYLIEHUSIMM 3PeHust:

B (popMe FNIEKTPOHHOTO TOKYMEHTA;

B TICYaTHOM (hopMe yBETTMUCHHBIM PUPTOM.

J1s1 M1 ¢ HAPYLIEHUSIMH CJIyXa:

B (popMe FIIEKTPOHHOTO JTOKYMEHTA;

B ITeyaTHOH hopme.

Jl1s1 JiM1 ¢ HAPYLIEHUSIMHM ONOPHO-IBUTraTeJILHOTO annapara:

B (popMe FIIEKTPOHHOTO JTOKYMEHTA;

B IIe9aTHOU (hopme.

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

15. METOAUYECKHUE PEKOMEHJAIUU I1IO OPTAHU3ALIMU U3YYEHUSA JUC-
UIIJINHBI
be3 pexomenaanuii.
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b1.B.10

MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIANA

DenepanbHOE OIOPKETHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE YUPEIKACHHE
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1. BBEAEHUE

®onx ouenounsix cpenacts (POC) sBusercs NpUIOKEHUEM K padodeil mporpaMme Y4eOHON AWCIHUITIHHBL
«Pu3MKa KOHIACHCHUPOBAHHOTO COCTOSHUS» M TPEICTABISIET COOOH COBOKYMHOCTH KOHTPOJBHO-U3MEPHUTENBHBIX
MaTepuanoB (THUITOBBIC 3afadd (3amaHus), KOHTPOJILHBIE pabOTHI, TECTHI W IpP.) U METOJOB HMX HCIIOJIb30BaHUS,
MpeIHa3HAYeHHBIX I U3MEPEHHUS YPOBHA JOCTHKEHHS CTYICHTOM YCTaHOBJICHHBIX PE3yJIbTATOB O0yUECHMS.

@®OC no yuebnoit aucuumirne «Pu3nka KOHASHCUPOBAHHOTO COCTOSIHUSD) MCIIONB3YETCs MPU MPOBEACHUH
TEKYIIETO KOHTPOJI yCTIEBAEMOCTH U MPOMEXYTOUHON aTTECTALMU CTY/I€HTOB.

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

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 TUCIATIINHON KOMIICTCHITHIA

Kon DopMyJIMPOBKA KOMIIETEHUMH Jransl GOPMHPOBAHHUS KOMIIETEeHIHH
3HAMb OCHOBHBIE 3aKOHOMEPHOCTH ()OPMHUPOBAHUS KOH/ICH-
CHPOBaHHOTO COCTOSIHUS,
CIIOCOOHOCTBIO TIPEJCTABIISTh aJIEKBATHYIO CO- .
. 3Hamb (PU3NKO-XUMHIECKUE OCHOBBI B3aMMOJICHCTBHS MEXK-
BPEMEHHOMY YPOBHIO 3HaHWI Hay4HYIO KapTH- .
JIy OCHOBHBIMH MaTepHaiaMH JJIEKTPOHHOH TEXHHKH;
OIIK-1 Hy MHpa Ha OCHOBE 3HaHUS OCHOBHBIX IOJIOXKE- .
o yMemb BBIOMpAaTh MaTepuall ¢ ONTHMAIBHBIMH CBOMCTBaMH

HHH, 3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK U
JUISL peajin3aliiy 3a/1a4 JICKTPOHHUKH;

MaTeMaTHKH;
671a0emsb HaBBIKAMHM KOMIUIEKCHOTO TI0/IX0/Ia K BBIOOpPY He-
00XOJMMBIX CBOICTB MaTepPHAJIOB.
3HamMb OCHOBHBIC 3aKOHOMEPHOCTH (JOPMHUPOBAHMS KOHIICH-
CHPOBAaHHOTO COCTOSIHUS,

CIIOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYUIHYTO .
3Hamb (HPU3NKO-XUMHIECKHUE OCHOBBI B3aMMOJICHCTBHS MEXK-

CYIIHOCTh MPOOJEM, BO3HHMKAIOIINX B XOJIE .

. JIy OCHOBHBIMH MaTepHaIaMH JICKTPOHHOHN TEXHHKH;
OIIK-2 npo¢eCcCHOHANPHOMN IeATEeNEHOCTH, IPUBIICKATh )
. yMems BBIOMpAaTh MaTepHall C ONTHMAIBHBIMH CBOMCTBAMH
JUI1 MX PELICHUs] COOTBETCTBYIOIINH (pHU3HKO-
. ) JUISL peajiu3aliiy 3a/1a9 JIEKTPOHHUKH;
MaTeMaTHYeCKHUH anmnapar;
671a0emsb HaBBIKAMHM KOMIUIEKCHOTO TI0/IX0/Ia K BBIOOpY He-
00XOJMMBIX CBOIICTB MaTepPHAJIOB.
3Haem OCHOBHBIE NPUEMBI 00Pa0OTKH IKCIEPUMEHTAIBHBIX
JIAHHBIX;
YMeem TIPUMEHSATh METOJIbI aHaIN3a U 00pabOTKU SKCIEpH-
CIIOCOOHOCTBIO HCIIOJIBb30BaTh OCHOBHBIC IIpHE-
MEHTAJIbHBIX JIAHHBIX;
OIIK-5 MBI 00pa0OTKH M TNPEJCTABICHUSI YKCIIEPUMEH-
) énadeem CUCTEMHBIM TOAXOJOM K aHaM3y pe3yJbTaToB

TaJIbHBIX JITaHHBIX;

9KCTIEPUMEHTAIBHBIX JITaHHBIX;

énadeem MeTO#aMu 0OpabOTKM pe3ynbTaToB HW3MEPEHUS

I1apamMeTpoB TBEPABIX Tell.

3HamMb OCHOBHBIE XapaKTEPUCTHUKN KOH/ICHCUPOBAHHBIX Ma-
CIIOCOOHOCTBIO apTyMEHTHPOBAHHO BBIOMPATH M | TEPHAJIOB U MX CBSI3b C COCTABOM M CTPYKTYpOIi;
peann3oBbIBaTh Ha TpakTHKe S(QEKTHBHYIO | 3Hamb MapaMeTpbl KOHICHCHPOBAHHBIX MAaTEpHAJIOB U OCO-
METOJIMKY SKCIEPHMEHTAILHOTO HCCIIEAOBaHUS | OEHHOCTH MX U3MEPEHUS;

IK-2 NapaMeTpoB M XapaKTEPUCTHK NMPHOOPOB, CXEM, | yMems HCHOIB30BaTh (U3UKO-MATEMAaTHYECKUH —armapar
YCTPOMCTB M yCTAHOBOK AJIEKTPOHUKU M HAHO- | ISl pacyera 3JIeKTPUYECKUX M ONTHYECKHX XapaKTePHCTHK
ANIEKTPOHUKH PaA3JIMYHOrO (PYHKIIMOHAIBHOTO | MarepHuaia;

Ha3Ha4YeHUsI. 671a0emb METOIMKON pacueTa JISKTPUYECKUX M ONTHYECKUX
napaMeTpOB MaTepUasIOB 3JIEKTPOHHON TEXHUKH.

2. PEAJIN3ALINS KOMIIETEHIIU
2.1 Komnerennusa OIIK-1

OIIK-1

CIIOCOOHOCTHIO NPEACTABIATD a1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAY4YHYI0 KapTHHY
MHpa HA OCHOBE 3HAHMA OCHOBHBIX MOJIOKEHHUH, 3AKOHOB M METO/I0B eCTeCTBEHHbIX HAYK U Ma-

TEMATHKH.

s hopMUpPOBaHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH psj dTarnoB. CoaeprkaHue 3TarnoB GOpMHPO-
BaHUS KOMIICTCHIIUH, BU/IbI 3aHATUI M UCIIOJIb3yEMbIE CPE/ICTBA OLICHUBAHUS MPEICTABJICHBI B Ta0ue 2.1.
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Tabmmma 2.1 — Otansl GopMUPOBaHUS KOMITIETCHIIMH 1 UCIIOJB3YEMBIE CPE/ICTBA OTICHIBAHUS

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

UL pealu3alidé 3a7ad dJeK-
TPOHUKH,

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

HEOOXOJMMBIX CBOWCTB Mare-
pHAaIOB.

Buanl 3anaTmii

Jlexummy;
IIpakTnueckue 3aHATUS;
I'pynmnoBbie KOHCYNbTaLIUU

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

JlabGopaTopHble paboThI

Hcnoab3yembie
CpeACTBa OLleHU-
BaHMUs

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

TecToBBIE 3aaHNS;
KonrposnbHbie paboTsl;

WunuBuayanbHbie 3aaHusl
(zammura);

JlabopaTopHbie paboThI (3alu-
Ta);

DK3aMeH

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

JlabopatopHsie pabOTHI (3amu-
Ta);
OK3aMmeH

O6I]_II/16 XapaKTECPUCTUKHU IoKazaTeaed u KPUTEPHUEB OLICHUBAHHWA KOMIETCHIMN Ha BCEX 3TallaX NPUBEICHBI

B Ta0imue 2.2.

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

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

OTJn4YHO

(BBICOKMI YPOBEHb)

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

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

KOHTPOJUpYyeT paboTy, mpo-
BOJUT OILIEHKY, COBEpILICH-
CTBYET JI€HCTBUS pabOTHI

Xopowmo
(0a30BbIii ypoBeHb)

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

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

CTH

JICHHBIX Tpo0jeM B obiacTu
HCCIIeIOBaHUS

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

YaoBieTBopuUTEIbHO
(moporoBblii ypoBeHb)

3HAaHUAMHA

oOaaeT 6a30BBIMU OOIIIMMU

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

paboTtaer
HaOIIOAEHUN

opu  TPSIMOM

dopMynupoBKa Mmokaszarenel 1 KpUTEpHeB OlCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeieHa B Tabmuie 2.3.
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Tabmuna 2.3 — INoka3aTeny ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIMH Ha dTarax

IMoka3aTenn u KpuTe-
puu

3HaTh

Ymernb

Baagern

OT1iim4HO
(BBICOKHIi YPOBEHbD)

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

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

npeovasisgem TPeOOBaHUSA K
MarepuanaM, Ui peajm3a-
MM KOHKPETHBIX  3a1ad4
AIIEKTPOHHKH;

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

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

Xopowmo
(06a30Bblil ypOBeHb)

3Haem OCHOBHBIC CIIOCOOBI
BO3JCHCTBUSL Ha  TBEpAble
Tena;

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

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

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

(MoporoBkIii ypoBeHb)

PaKTEPU3YIOIIUC
Tena;

3Haem BWIBI YIOPSIOYCHHUS
ATOMOB B TBEP/IBIX TEJIaX.

TBEp.IbIC

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

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

T€Jla, OCHOBBIBASICH Ha OOIIMX
IIOHATUAX O KBa3zu4dyacTuuax.

2.2 Komnerenuus OITK-2

OIIK-2

COCOOHOCTHIO BBISIBJISITH €CTECTBCHHOHAYYHYI0 CYIIHOCTD HpOﬁJIeM, BO3HHKAKOIIUX B Xo01¢€

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

Juis hopMupoBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH psifl ATarnoB. CoaepkaHue TarnoB GOpPMHPO-
BaHUS KOMIICTCHIIUH, BU/IbI 3aHATUI M UCIIOJb3yEMbIE CPEICTBA OLICHUBAHUS MPEICTABICHBI B Ta0uIe 2.4,
Tabnuna 2.4 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIE CPEJICTBA OICHUBAHMSI

CHUPOBAHHOI'O COCTOSIHHUSA;
3Hamb (U3UKO-XUMHYICCKIEC
OCHOBBI B3aUMOJIEHCTBUS MEXK-
Jly OCHOBHBIMU MaTepuajiamMu
3JIEKTPOHHOU TEXHUKH;

Ul peajin3allui  3aJiav  JJICK-
TPOHUKH;

CocraB 3HATD YmMmernb Baagern
Copep:xanue 3HamMb OCHOBHBIC 3aKOHOMEpP- | ymemb BBIOMpATh MaTepUaN C | 61ademb  HAaBHIKAMH  KOM-
ITANoOB HOCTH (pOpMHUpPOBaHHS KOHICH- | ONTUMAIGHBIMH  CBOWCTBAMH | IDICKCHOTO IOJXOAa K BBHIOODPY

HEOOXOANMBIX CBOWCTB Mare-
pHasos.

Buabl 3aHarui

Jlexummy;
[IpakTHueckue 3aHATHS;
['pynoBbie KOHCYNbTAIIUU

IIpakTHueckue 3aHsATHS;
JlabopatopHbie pabOTHI;
WNHpuBuayansHOE 3ajaHKE;
CamocrosrenpHas paboTa

JlabopatopHblie pabOTHI

HUcnoab3yembie
cpelacTBa OLEHH-
BaHUS

Onpockl Ha JEKIUSX;
[paktrueckue 3aqanus (3aiu-
Ta);

TecroBble 3a1aHus;
KonrponbsHble paboTsl;
WuauBuayansHele
(3ammTa);
JlabopaTopHble paboThI (3aiu-
Ta); DK3aMeH

3alaHus

[paktiueckue 3agaHusi (BbI-
MoJIHEHUE, 0hopMITEHHE);
WupuBuyansHbIE 3aJaHus
(BBITIOTTHEHHUE, OPOPMIICHHE);
JlaGopaTopHble pabOTHI (BBI-
TIOJTHEHHE, 0(OpMIIEHHE)
Koncnekr  camocrtosiTennbHON
paboTsI

JlaGopatopHsie paboOTHI (3amu-
Ta);
DK3aMeH
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OO0mne xapakTepUCTUKH TIOKa3aTele U KpUTepreB OIEHMBAHMS KOMIIETEHIIMM Ha BCEX dTaraxX MpUBEICHBI

B Ta0mue 2.2 B 1. 2.1.

(DOpMyj'II/IpOBKa MoKa3aTeseH u KpUTCPUCB OLICHUBAHUA JIaHHOM KOMIICTCHIIMU ITPUBEACHA B Ta6n1/1ue 2.5.

Tabmuna 2.5 — INoka3aTeny ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIMH Ha dTaax

Iloka3atenu u Kpurte-

3HaTh YMmerhb Baagern
puu
OTJINYHO 3Haem OCHOBHBIC 3aKOHO- | yMemb BBIOMpATh MaTepHai C | 6iademb HABBIKAMHA  KOM-
(BBICOKH YPOBEHB) MEpPHOCTHU (dhopMUpOBaHUSA | ONTHMAIBHBIMH CBOWCTBAMH | IUIEKCHOTO TOAXONA K BBIOO-

KOHJICHCUPOBAHHOT'O COCTOSI-
HUS;

3Haem OCHOBHBIE NPOOJIEMBI,
KOTOpBIE MOTYT BO3HHMKHYTh
npu GopMupoOBaHUK KOHACH-
CHPOBAaHHOTO COCTOSHUS,
3Haem OCHOBHBIC NPOOJIEMBI,
KOTOpBIE MOTYT BO3HHKHYTh
pu (U3UKO-XUMUYIECKOM
B3aUMOJICHCTBUN MEXIY OC-
HOBHBIMH MaTtepuaiaMu
3JEKTPOHHOM TEXHUKHU.

JUI pealn3aliuy 3a7ad JIeK-
TPOHHUKH;

yMmeem TIPUMEHSTH (PHU3MKO-
MaTeMaTHuYecKuil  ammapar
IpH  ONHCAaHWH  (PHU3HUKO-
XUMHUYECKOTO B3anUMOIEN-
CTBHA MEKAY OCHOBHBIMHU
MaTepuasaMu  3JEKTPOHHOM
TEXHHKH.

Py HEOOXOIMUMBIX CBOMCTB
MaTepualIoB;

ucnonvzyem ¢busmKo-
MaTeMaTUYecKHi ammapar B
cBoe  mpodecCHOHATHHOMN
JESATEILHOCTU TIPH OIIMCAHUH
(U3UKO-XMMHUIECKOTO  B3aH-
MOJAEHUCTBUA MEXIYy OCHOB-
HBIMH MaTepHaJaMH 3JIEK-
TPOHHON TEXHUKH.

Xopowmo 3Haem OCHOBHBIE 3aKOHO- | yMeem NPHUMEHATh (U3HKO- | ucnonwvsyem ¢buzuko-
(0a30BbIii ypOBeHB) MepHOCTH  (hopMHpOBaHMS | MaTeMaTHYeCKHi  ammapar | MaTeMaTH4YecKWil amnmapar B
KOHJICHCUPOBAaHHOTO COCTOS- | NpW  ONHMCAaHMKM  (QHU3HMKO- | cBoell  MpodecCHOHATBHOI
Hus, XMMHMYECKOTO  B3aUMOJEH- | AEATEIbHOCTU IIPU ONUCAHUU
3Haem OCHOBHBIE MPOOJIEMBI, | CTBUS MEXAY OCHOBHBIMH | (DU3UKO-XUMHYECKOTO B3au-
KOTOPBIE MOTYT BO3HHMKHYTb | MaTepHalaMd 3JIeKTPOHHOH | MOJEHUCTBUS MEXIY OCHOB-
npu GOPMUPOBAHUM KOHICH- | TEXHHKH. HBIMH MaTepHalaMH DIIeK-
CHUPOBAHHOTO COCTOSIHUSI. TPOHHOH TEXHHKH.
YaoBiaerBopuTebHO 3Haem OCHOBHBIC MPOONEMSBI, | npumensem ¢usMKO- | ucnonvzyem ¢usuKo-
(MOpOroBbIii YypOBEHBb) | KOTOPBIE MOTYT BO3HHMKHYTh | MaTeMaTH4eCKMH  amnmapar | MaTeMaTH4YecKHH amnmapaT B
npu GOPMUPOBAHUM KOHICH- | NPH  ONHMCAaHWM  (U3MKO- | cBoe  MpoecCHOHATBHOM
CUPOBAHHOT'O COCTOSIHMS. XMMHMYECKOTO  B3aUMOJEH- | AEATEIbHOCTU IIPU OIMCAHUU
CTBHSI MEXIY OCHOBHBIMH | (PM3MKO-XHMHYECKOTO B3aH-
MarepuagaMu  3JIEKTPOHHOH | MOJEHCTBUS MEXKIY OCHOB-
TEXHUKHU., 10| PyKOBOJACTBOM | HBIMH MaTepuajgaMH dJIeK-
IIPENoIaBaTes. TPOHHOM TEXHUKH, IIOJ PYKO-

BOJICTBOM NPEIoJgaBaTeid.

2.3 Komnerenuus OITK-5

OIIK-5

TaJbHbIX JaAHHbIX.

CIIOCOOHOCTBHI) HCIO0JIb30BATH OCHOBHBIE NpPHUEeMbl 00Pa0O0TKH M NPeACTABJICHHUS IKCIIEPUMEH-

s hopMUpOBaHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH psj dTarnoB. CojepkaHue TarnoB GOpMHPO-
BaHUS KOMIIETCHITUH, BU/IbI 3aHATUI U UCTIOIB3yEeMbIE CPEICTBA OIICHUBAHUS MPEICTABIICHBI B Ta0me 2.6.
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Tabmuna 2.6 — Drtansl HOpMUPOBAHUS KOMIIETEHIIMH U UCIIOJIb3yEeMbI€ CPEIICTBA OLICHUBAHMS

JaHHBIX;

PUMECHTAJIBHBIX TaHHBIX;

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

JKCIIEPUMEHTAIIbHBIX TaHHBIX;
é1adeem MeToaMu 00pabOTKH
pe3yJIbTaTOB M3MEPCHUS Mapa-
METpPOB TBEPJBIX TEJI.

Buanl 3anaTmii

Jlexumu;
IIpakTnueckue 3aHATUS;
I'pynmnoBbie KOHCYNbTALIUU

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

JlaGopaTopHble paboTHI

Hcnonb3yembie
cpeacTBa OLEHH-
BaHHUA

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

TecToBBIC 3aMaHNS;
KonTponsHbie paboTHI,

WunuBuayanbHbie 3aaHusl
(3amura);

JlaGopaTopHsie paboThI (3aiiu-
Ta);

OKx3aMeH

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

JlaGopaTopHble paboThI (3aiiu-
Ta);
OKk3ameH

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

B Ta0mumie 2.2 s 1. 2.1.

dopMynupoBKa Mmokaszareineil 1 KpUTepHeB OLCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmuie 2.7.

Tabmuua 2.7 — [TokazaTeny U KpUTEpUH OLICHUBAHUSL KOMIIETCHIIMH Ha JTanax

Ioka3aTenu u Kpurte-

TaJIbHBIX JAaHHBIX IIPH HCCIIC-
JIOBaHHE IapaMETPOB TBEP-
IbIX TEI,

3Haem METOJbI O6pa6OTKI/I
OKCIEPUMEHTAJIbHBIX JAHHBIX
IIpU HUCCJICJOBaHUE MapameT-
POB TBEPIBIX TEIT,

3Haem OCHOBHBIE ITOJXOJBI K
IUNIAaHUPOBAHUIO 3KCIICPUMECH-
Ta IIpH pa60Te C TBEPABIMU
TEJIaMU.

HBIX JIQHHBIX, [OJyYEHHBIX
npu paboTe ¢ TBEPABIMH Te-
JlaMu;

ymeem TIPUMEHATb METOJbI
00paboTku IKCTIEPUMEH-
TaJIbHBIX JaHHBIX, IMOJYYCH-
HBIX TIpU paboTe C TBEPIBIMHU
TeIaMH;

yMeem OpraHU30BBIBATH U
HPOBOIHTH YKCIICPUMEHT IIPU
paboTe ¢ TBEpABIMHU TEJIaMHU.

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

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

61a0eem MeToJaMu o0padoT-
KM DE3yIbTaTOB HU3MEPEHMU
[1apaMeTpPOB TBEPABIX TEIL

Xopowo
(6a30Bblil ypoBeHb)

3Haem OCHOBHBIE TPHEMbI
00paboTku IKCIICPUMEH-
TaJbHBIX JAHHBIX MPU HCCIIe-
JIOBaHHWE I1apaMeTpoB TBEp-

IBIX TEJ,
3Haem OCHOBHBIE METOJBI
00paboTkn SKCIIEPUMEH-

TaJNbHBIX JTAaHHBIX IPU HCCIIe-
JIOBaHME TIAPaAMETPOB TBEp-
JIBIX TEL.

yMeem TIPUMEHATh OCHOBHBIC
MeTOABl  00pabOTKH 3KcIie-
PUMEHTAJIBHBIX JTaHHBIX, I10-
JY4eHHBIX TIpH paboTe
TBEPABIMU TEJIaAMH;

yMeem TPOBOAUTH JKCIEPH-
MEHT Ipu paboTe ¢ TBEpIBI-
MU TeJIaMH.

e1adeem MeTonaMu o0paboT-
KA pe3yJabTaTOB H3MEpPEHHs
MapamMeTpOB TBEP/IBIX TEIl.

YnoBiaerBopuTebLHO

3Haem 0a30BBIC TPUEMBI 00-

yMeem TPOBOJUTH 3KCIEPH-

obpabamvisaem Pe3yIbTaThI
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(noporoBblii ypoBenb) | paOOTKM  SKCIEPUMEHTalb- | MEHT Ipu paboTe ¢ TBEpIbI- | HU3MEPEHUI apaMeTpoB
HBIX JIQHHBIX IIPU HCCIENO- | MU TeJlaMH, II0J, PYKOBOJ- | TBEPIbIX TEl.
BaHHME NapaMeTpPOB TBEPABIX | CTBOM IpenojaBaTels.
Tell.
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2.4 Komnereunnus IK-2
K-2 CIOCOOHOCTHI0 APIYMEHTHPOBAHHO BBIOMPATh U PeaIN30BBIBATH HA MPaKTHKe 3¢ PeKTHBHYI0
METOAUKY JIKCINEPUMEHTAJBHOI0 MCCJEJOBAHUA MAPaMeTPOB U XapaKTePUCTHK NPUOOPOB,
cXeM, YCTPOMCTB U YCTAHOBOK JIEKTPOHUKH M HAHOYJIEKTPOHUKHU PA3JINYHOIO (PYHKLIHMOHAIb-
HOI'o HA3HAYCHUS.

Juia hopMupoBaHUsS KOMIIETEHIINA HEOOXOIUMO OCYIIECTBUTH psif dTarnoB. CoaepxaHue ATarnoB GOpMHPO-

BaHHs KOMIICTCHIIMH, BUJBI 3aHATHH U HCIIOJIb3YEMBIC CPCICTBA OLICHMBAHWA IPCACTABJICHLI B Ta6J'II/IHC 2.8.

Tabnuna 2.8 — Dranbl HopMUPOBaHUS KOMIIETECHIIMN W UCTIOJIb3YEMbIC CPEJICTBA OICHUBAHHUSI

MaTepuajioB U MX CBS3b C CO-
CTaBOM U CTPYKTYpOH;

3Hamb TapaMeTpbl KOHAEHCHU-
POBaHHBIX MaTEPHUANIOB U OCO-
OGEHHOCTHU UX U3MEPECHHUS;

pacyera 3JEKTPUYECKHX M OII-
THYECKUX XapaKTEPUCTUK Ma-
TepHana;

Cocras 3HaTh YMmerhb Baagern
ConepxaHue 3HamMb OCHOBHBIE XapaKTepH- | yMemb WCIONB30BaTh (U3UKO- | 87a0emb METONUKOW pacyera
ITANOB CTHKH KOH/ICHCHPOBAHHBIX | MaTEeMAaTHYECKHUH ammapar IS | SJCKTPUYECKHX M ONTHYCCKHUX

1apamMeTpoB MaTCPUAIOB JJICK-
TPOHHOU TEXHMKHU.

Buasl 3anarui

Jlexumuy;
[IpakTryeckue 3aHATHS;
I'pymmoBeie KOHCYTBTALIUN

IIpakTHueckue 3aHATHS;
JlabopatopHbIe PabOTHL;
WunuBuayansHOe 3a1aHue;
CamocrostensHas padota

JlabopartopHblie pabOThI

TecToBbIe 3aJaHuA;

(BBITIOTTHEHUE, OPOPMIICHHE);

KoHTponbHbIe paboTHI; JlaGopatopHele paboOTHI (BHI-
NunuBunyansHbie 3amaHusl | MOJHEHHUE, 0pOpPMIICHHE)
(zammura); KoHcniekr  camocTosiTensHOM
JlabopaTopHbie paboThl (3amiu- | pabOTHI

Ta);

OKx3aMeH

Hcnoab3yemsie Omnpocs! Ha JISKIHAX; [paktuueckue 3anmanus (Bbl- | JlaGopaTopHble paboThl (3amu-
cpeacrBa ouenu- | [Ipaktuueckue 3agaHus (3alIU- | IOJIHEHHE, OPOPMIICHHE); Ta);
BaHUA Ta); WnnuBuayansHbIC 3amaHns | OK3aMeH

OO0mue xapakTepUCTUKH TIOKa3aTele U KpUTepreB OleHUBAHMS KOMIIETEHIIMM Ha BCEX 3TaraxX MpUBEICHBI
B Tabimue 2.2 s 1. 2.1.
dopMyIMpOBKa TIOKa3aTese U KPUTEPUEB OLICHUBAHMS JAHHON KOMITETESHIIMK TTpUBe/eHa B Taduie 2.9.

Ta6n1x1ua 2.9 — Ilokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu n Kpurte-

3HaTL

YmMmerb

Baagern

OTJINYHO

(BBICOKH YPOBEHbB)

3Haem OCHOBHBIE XapaKTepH-
CTUKM  KOHJIEHCHUPOBaHHBIX
MaTepHralioB,

3Haem OCHOBHBIE XapaKTEpH-
CTUKM  KOHJICHCHUPOBaHHBIX
MaTepuajgoB U HX CBSI3b C
COCTaBOM U CTPYKTYpOI;
3Haem TIApaMETpPbl KOHJIEH-
CHPOBAHHBIX MAaTE€pPHAJIOB,;
3Haem O0COOEHHOCTH H3Mepe-
HUS TIapaMETPOB KOHACHCHU-
POBaHHBIX COCTOSIHUM.

yMeem WCHOJB30BaTh (PHU3H-
KO-MaTeMaTU4ecKuil amnmnapar
JUIsL pacyeTa 3JIEKTPUYECKUX
XapaKTEpUCTHK MaTepuana,;
yMeem WCTIONB30BaTh (hU3M-
KO-MaTeMaTU4YeCKUil ammapar
JUisl  pacueTa  ONTHYECKUX
XapaKTEepUCTHK MaTepuaa,;
ycmauasnueaem CBSI3b  Xa-
PaKTEpUCTUK  KOHAECHCHUPO-
BaHHOIO MaTepuajga C €ero
COCTAaBOM U CTPYKTYPOH.

enadeem METOAMKOHN pacdera
ANIEKTPUUECKUX TapaMeTpoOB

MaTepuaoB 3JIEKTPOHHOM
TEXHUKU,;
6adeen METOIMKON pacyera
OITHYECKUX napameTpoB
MaTepUaloB  AJIEKTPOHHOMN
TEXHUKUY,;

CornacoeaHa Ha noptane N2 15101

Xopowo 3Haem OCHOBHBIC XapaKTEepPH- | yMeem WCIONB30BaTh (GU3U- | 61adeem METOIWKON pacdera
(6a30Bblii ypoBeHb) CTHKH  KOHJIGHCHPOBAHHBIX | KO-MaTeMaTHYECKHH ammapar | 3JIeKTPUYEeCKHX IapaMeTpoB
MaTepHajoB; JUIA pacyeTra IEKTPHUYECKHX | MaTepHajoB  DJIEKTPOHHOH
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3Haem OCHOBHBIE XapaKTepH- | XapaKTEPUCTHK MaTepuaa; TEXHUKH,;
CTHKH  KOHICHCHPOBAHHBIX | YMeem WCIIONB30BaTh (PM3H- | 8radeem METOAWKOH pacueTra

MaTepuagoB M HUX CBS3b C | KO-MaTeMaTHYeCKHH ammapar | ONTHYECKHX napamMeTpoB
COCTaBOM H CTPYKTYpOii; JUIL  pacdeTa ONTHYECKUX | MAaTepHATIOB  DICKTPOHHOM
3Haem TIApaMeTPbl KOHAEH- | XapaKTEPHCTHK MaTepuaa, TEXHHKH;

CHPOBaHHBIX MaTEPUAJIOB;

Y0B/1eTBOPUTEIBLHO 3Haem OCHOBHBIC XapaKTepU- | paccuumeliéaem  OCHOBHBIE | Kiaccuguyupyem  XapakTe-
(OpOroBbIii ypOBeHb) | CTUKM  KOHACHCHPOBAHHBIX | IAapaMeTpbl KOHACHCHPOBAH- | PHUCTHKN KOHACHCHPOBAHHBIX
MaTepuaos; HBIX MaTepHualioB, MOJ PyKO- | MaTepuaJoB B 3aBUCHUMOCTHU
3Haem TapaMeTpbl KOHJCH- | BOJCTBOM IPEMOAABATENS. OT UX CBOMCTB.

CHUPOBAHHBIX MAaTEPUANIOB.

3. THITOBBIE KOHTPOJIBHBIE 3A/IAHUSA

st peanu3aiuy BILICTICPEYHCICHHBIX 33724 00yUeHHS UCTIONB3YIOTCS CIEAYIOIINE MaTepHabL:

— THUIOBBIE KOHTPOJIbHBIC 3aJaHUsl WIM WHBIE MaTepuanbl, HEOOXOIWMBIE AJS OLEHKH 3HAHWH, YMEHHH,
HAaBBIKOB, XapaKTEPHU3YIOIIUX ATArbl (OPMUPOBAHHS KOMIIETEHIIHA B MPOIIECCe OCBOCHUS 00pa3oBaTeIbHON Mpo-
TpaMMBI, B COCTaBe: OMPOCH! Ha JIEKIHSX; MPAKTUIECKHUE 3aJaHUS; TECTOBBIC 33JaHUS; KOHTPOJIbHBIE paOOTHI;, WH-
IVBHUIYyaNbHBIC 331aHUs; Ta0opaTopHbie paboThI; CaMOCTOsITENbHAS Pad0Ta; SK3aMEH.

3.1. Onpocsl HA JeKIUAX

. DNEeKTpOHHAS CTPYKTypa TBEPBIX TeEIl.

. CTpoeHue KpUCTaILIOB.

. TBepaoe Teno kak ra3 KBa3u4acTHIL.

. OHOHHBIN CHEKTP.

. TermnoemMKoCTb TBEpABIX TEI.

. AarapmoHndeckue 3 (GeKThl B KpUCTAIIIAX.

. 30HHAs TEOpUS TBEPIBIX TEIl.

. CraTtucTrKa 3JIEKTPOHOB H JBIPOK B METAJUIAX U IOJIYIPOBOTHUKAX.

. CTpykTypHBIE Ne(EKTHI.

10. PaBHOBeCHas CTATUCTUKA HIIEKTPOHOB H JABIPOK B MIPUMECHBIX TTOIYITPOBOIHHUKAX.
11. SIBneHus nepeHoca HOCUTEIEH 3apsiia B TOJIYIIPOBOIHUKAX.

12. OnTrdeckue, TMAIEKTPUIECKIE M MATHUTHBIE CBOMCTBA MOIYTTPOBOIHUKOB.

OO ~NoO ok, wWNBE

3.2. [IpakTHyeckue 3a1aHUsA

1. Inuna Bonue! ae bpoiinsa. Xumuueckas cBsa3b. CTpoeHHE KPUCTAIIIMUECKON PEILIECTKH.

2. 3onbl bpmintrosna. bparrosckoe otpaskeHue. TemsoBble KoeOaHUs B KpHCTAILIE.

3. TenuoBble CBOWCTBAa KPUCTAIUIOB. TEIUIOEMKOCTh TBEPJIOTO Tela M aHrapMoHHuYeckue 3dekTsr B Kpu-
ctaax. CTaTHCTUKA 3JIEKTPOHOB.

4. KoHIeHTpauus JIEKTPOHOB U JIBIPOK B METaJUIaX M IOJIYNPOBOJHUKAX. DJIEKTPOIPOBOJHOCTh METAILIOB.
VY aenbHOE COMPOTHBIIEHHUE MOTYTTPOBOAHUKOB.

5. ledexThl B KprcTaiax. Pacuer KOHIIEHTpALMi aKIIENITOPOB U IOHOPOB.

6. OnTuueckue cBOMCTBA KPUCTAIUIOB. |'albBaHOMAarHUTHBIE U TEPMORJIEKTPUUECKIE SPPEKTHI.

3.3. TecToBble 3amanus

1. Xumuueckue cBsizu. Kpucrannnueckoe ctpoeHue. @oOHOHbBI

2. Pacnpenenenne @epmu-/lupaka. DmeKTponpoOBOAHOCTL. Y poBeHb Depmu

3. CTaTucTHKA 3JIEKTPOHOB M JILIPOK B COOCTBEHHBIX U MMPUMECHBIX MOJYNPOBOAHUKAX. JleheKThI B TBEPIBIX
Telax.

4. l'aibBaHOMarHUTHBIC M TepMO3JieKTprueckue 3 dexrol. OnTHUecKre CBOMCTBA MOJYPOBOAHUKOB,

3.4. KoutposabHbie padoThl

1. Xumuaeckue cBsizu. Kpucrammueckoe crpoenue. @ononnl. Pactpeneneane depmu-/lupaka. YpoBeHb
depmu.

2. CtaTucTUKa SJIEKTPOHOB M JIBIPOK B COOCTBEHHBIX M MPUMECHBIX MOIYIPOBOTHUKAX. JleeKThI B TBEPABIX
Tenax. ['abBaHOMarHUTHBIE ¥ TEPMOAIIEKTPUYECKUE 3P PEKTHI.
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3.5. UnapuBuayajJbHble 32/1aHUSA
1. Kpucrannudeckoe ctpoeHue TBEpAbIX Tell. Audpakius peHTTeHOBCKUH Jy4el B KpUcTaliax
2. CtaTuCcTHKA BIIEKTPOHOB B IPUMECHBIX TOITYIPOBOAHUKAX.

3.6. JIabopaTopHbie padoThI

1. Onpenenenue 4acTOThI KOJICOAHUH MONEPEUHBIX ONTUYECKUX (DOHOHOB B MOHHBIX KPUCTAILIAX.

2. HccnenoBanue TeMIIEPaTypHOH 3aBUCUMOCTH 3JICKTPONPOBOTHOCTH MOTYIPOBOIHUKOB.

3. U3sMepeHne KOHIIGHTpALMK HOCUTEIeH 3apsiaa MmetogoM Tepmo-O/1C.

4. VccnenoBanue TeMIEpaTypHOI 3aBHCUMOCTH 3JIEKTPOIPOBOAHOCTH MOJMKPUCTAIUTNUECKHUX (peppomarHe-
THKOB.

3.7. CamocTosiTeqibHas padoTa

. DIIEKTPOHHAS CTPYKTYpa TBEPIBIX TeEIl.

. CTpoeHuE KPUCTAILIOB.

. TBepmoe Teno kak ra3 KBa3uyacTull.

. ®OHOHHBIN CIIEKTP.

. TermoeMKOCTh TBEPIBIX TEI.

. Arrapmonunyeckue 3pQGeKThl B KpUCTAIIIAX.

. 30HHas Teopus TBEPBIX TE.

. CTaTucTHKA SIIEKTPOHOB U JIBIPOK B METAJLIAX U MOJTYIIPOBOAHUKAX.

. CTpyKTypHBIE 1e(DEKTHI.

10. PaBHOBecHasl CTaTUCTUKA 3JICKTPOHOB U JIBIPOK B IPUMECHBIX MOTYIPOBOAHUKAX.
11. SIBnenus mepeHoca HOCUTENEH 3apsiia B IOIYITPOBOTHUAKAX.

12. OnTrdeckue, TUAIEKTPUIECKIE M MATHUTHBIE CBOMCTBA MOIYTTPOBOIHUKOB.

OCoOo~NouThWwWN P

3.8. Jk3amen

1. Mogens atoma bopa.

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

3. Bugsr xumudeckux cBs3ei. MexaHu3M 00pa30BaHUs XUMHUIECKON CBSI3H.

4. lpsimast u oOpaTHas perrerka. Muaekcs Musuiepa.

5. 3onsl bpumnosHa.

6. TermoemkocTs TBepAbIX Ten. Teopus Ditnmrelina. Teopus [ebas. [Ipubnmxenne Arononra-IlTu.

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

8. TennonpoBOAHOCTH TBEPABIX TeN (INAIEKTPUKOB, METAJUIOB U MOIYIPOBOIHUKOB).

9. Monenb cBOOOIHBIX dNeKTpoHOB [pyze.

10. CraTucTiKa 3IEKTPOHOB M JBIPOK B METAJUIaX W MOJIyNpoBoaHUKaX (pacnpenenenune Oepmu-upaka u
Makcgemna-bonbiimana).

11. KoHueHTpanus 3J1eKTPOHOB U ABIPOK B COOCTBEHHBIX MOJIYIPOBOJHHUKAX.

12. TemnepatypHas 3aBUCUMOCTh YpOoBHs PepMu B COOCTBEHHBIX MOITYIPOBOAHUKAX.

13. DneKTponpoBOAHOCTH METAIJIOB U MOTYTIPOBOAHHUKOB.

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

15. PaBHOBeCHAsI CTATUCTHKA 3JIEKTPOHOB B MIPUMECHBIX ITOJIyTIPOBOIHUKAX.

16. TemnepaTypHast 3aBUCUMOCTh KOHIIEHTpAIIMK HOCUTeNeH 3apsana U ypoBHSI DepMu B peajbHBIX MONY-
MIPOBOIHUKAX.

17. IIpumecHbIe MOIYIPOBOAHUKNA. AKIIEOTOPHI U JOHOPHI.

18. Kunetrnueckoe ypaBHenue bonsimana. Bpems penakcauuu.

19. Tepmoanekrpudeckue siBnenus (3ddexr [enprhe, 3ecbexa u TomcoHa).

20. DddexTrBHAsT Macca MEKTPOHOB U ABIPOK. DH(HEKTUBHAS INIOTHOCTH COCTOSIHUH.

21. lonspuzanus. Buas! nonspuzanuu. Bunbl IuaneKTpUUECKUX TOTEPD.

22. Bunbsl MarHuTHBIX MarepuanoB. Kiaccudukanusi MaTepuanoB 1Mo MarHUTHON BOCTIPUMMYHMBOCTH. TeM-
neparypa Kropu.

23. Inddyszus u apeiid Hocureneii 3apsaa.

24. OCHOBHBIE MEXAHU3MBI MTOTJIONICHNS CBETA B MOIYIPOBOTHUKAX.

25. Onruyeckne CBONCTBA TOMYTIPOBOHUKOB. JIFOMUHECTICHITHS.

26. HepaBHOBeCHBIE HOCHTENN 3apsoB. PekomOnHanust.

27. AKyCTHYECKHE 1 OTITHYECKUE KOJIeOaHUsI KPUCTATMUECKON pereTkH. DOHOHBI.
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28. [TogBmKHOCTH HOCUTENEH 3apsoB. Buapl paccenBaHusl.
29. B dexr Xomna. 'agpBaHOMArHUTHBIC 3P PEKTHL

4. METOAUYECKHUE MATEPUAJIbBI

4.1 OcHoBHAas JIUTEpPATypa

1. ®usnka KOHAEHCUPOBAHHOTO COCTOSHIS: yaeOHoe mocobue miist By3oB / FO.A. baiiko, B.M. Ky3Hernos. —
M.: BUHOM. Jla6opatopwust 3nanuii, 2011. — 294 c. (45)

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

4.2 lonoJHUTEJIbLHAS JIUTEpaTypa

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

2. ®usuka TBepaoro tena. [lox pepakiueit Bepemarnna UK. — M.: Beicias mkoina, 2001. — 238 c. (14)

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

)

4. Yynpynos E.B. Kpucramnorpadus: Yueonuk mist sy3os / E.B. Uynpynos, A.®. Xoxios, M.A. Panees. —
M.: ®usmarnut, 2000. — 496 c. (1)

5. 'yproB B.A., Ocaynenko P.H. ®uzuka TBepaoro Tenma Ui HHXKEHEPOB: yueOHOe mocoome / pen.: JLA.
Auemmna. — M.: Texnocdepa, 2007. — 518 ¢. (1)

6. [TaBnos I1.B. ®usuka tBepmoro Tena: YueOuuk mias By3os / [1.B. ITanos, A.®. Xoxios. — 3-¢ u3., cre-
peotun. — M.: Beicias mkosa, 2000. — 496 c. (60)

4.3 Y4eOHOo-MeToAHYeCKHe MOCO0HsI 1 MPOrpaMMHOe o0ecrneuyeHue
1. Cmupnuos C.B., 3apukosckas H.B. ®usnka KoHAEHCHPOBaHHOTO COCTOSIHHS. DHU3HKa MONTYIPOBOTHUKOB!
Y4ebHo-MeToAnYeCKOe TOCOOHE MO Ay JUTOPHBIM NPAKTHUECKUM 3aHATHSIM U CaMOCTOSITETIbHOM paboTe 1o Jucuu-
muHaM «Pu3rKa KOHJIEHCUPOBAHHOIO COCTOSHUDY U «DHU3UKa MOIYNPOBOJIHHUKOBY IS CTYJEHTOB HaIlPaBICHUI
noarotoBku 210100 «2nekTpoHuka v HaHO3IEKTPOHUKay U 222900 «HaHOTEXHOIOTHSI 1 MUKPOCUCTEMHAS TEXHU-
Ka». — ToMck: ToMCKuUll roCyJapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABICHUS U paguodiaeKkTpoHuku, 2011. — 35 c.
[mexTpoHHbIH pecypcl]. - http://miel.tusur.ru/images/files/Uchebno-
metodlchesku kompleks%?20disciplin/Smirnov/Smirnov_FKS_UMP.pdf
2. Caspyk E. B., ®usnka KOHIEHCHPOBAHHOTO COCTOSIHHSA: Y4UeOHOe-MeToandeckoe nocobue (mo madopa-
TOpHBIM paboTam) [DnextponHslii pecypc] / Caspyk E. B., Kapanckwuii B. B., CmupHoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum goctyma: https://edu.tusur.ru/publications/6270.

4.4 ba3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI

1. OGpazoBarenbHbI OPTAT B CBOOOAHOM JocTyne: «Du3nka, XUMUs, MaTeMaTHKa CTyJIEHTaM U IKOJIbHU-
kam. O6pasoBatenbHblii mpoekT A.H. Bapruna» — Pexxum noctymna: http://www.phds.ru/

2. «EnuHoe OKHO J0CTyIa K 00pa30oBaTelbHBIM pecypcam» [IIeKTpOHHBIH pecypc|: uHDOpMallMOHHAS CH-
crema. — Pexxum nocryma: http://window.edu.ru/

3. «eLIBRARY.RU» [OnektpoHHBIli pecypc]: HayuyHas >JeKTpoHHas Oubnuoreka. — Pexxum nocryna:
http://elibrary.ru

4. «Hayuno-o06pa3zoBarensHbiii mopran TYCYPy [DnekTpoHHSBIH pecypc]: HaydHO-00pa3oBaTeIbHBIH OpTai
yHuBepcutera. — Pesxxum gocryna: http://edu.tusur.ru/
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