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®opma 00yueHust ouHas

DaxyJIbTeT aneKkTpoHHOH TexHuku (POT)

Kadenpa JIEKTPOHHBIX PrGOpoB (1)

Kype__ 3 Cemectp 5

YueoHblii mian nHadopa 2014 rona.

Pacnpenenenue pabouero BpeMeHn:

— (o] [3g] - wn o ~ ®© 2

= |g|g|e|e|e|e|2s|e| E
Ne Buasl yuedHoii padoTsi g g g 8 8 8 g g 3 =

= = = = = = = = 2 =

) ) ) ) ) ) ) ) =

@ @ @ © © © © @] =
1. | Jleknuun 20 20 | 9acoB
2. | JlabopaTopHbie padoThI 16 16 | 4acoB
3. | [IpakTHyeckune 3aHATUS 18 18 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) - - 4acoB
5. | Beero ay1nTOpHBIX 3aHATHIA (Cymma 1-4) 54 54 | 4acos
6. U3 HuX B HHTEpaKTHBHOI (hopme 30 30 | 9acoB
7. | CamocrosiTeabHas padora cryaentos (CPC) 54 54 | 4acos
8. | Beero (6e3 3x3ameHa) (Cymma 5,7) 108 108 | 4acos
9. | CamocT. paGoTa Ha MOATOTOBKY, cIa4y IK3aMeHa 36 36 | 4acos
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 144 144 | 4acoB

(B 3a4€THBIX eIMHUIIAX) 4 4 3E
Jk3amMeH __5 cemectp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 73 or« 8 » 9 2016 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» (ypoBeHb OakajiaBpyiara), YTBEPKJACHHOTO IpruKa3oM MUHKCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit Penepammn ot 03 centsadps 2015 1. Ne 958, paccMoTpena u yTBeprKeHa Ha 3acEIaHUH Ka-

denpsl usndeckoii nekTpoHuku ot «08» 09 2016 ., mpotokon Ne 73 .
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 ¢ GpakyiabTeTOM, TPOPHINPYIONMIEH U BBITYCKalOMen 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 00pa3oBaTeIRHOW MpOrpaMMon mucHHILInHA «DPH3MKa KOHISCHCHPOBAHHOTO
COCTOSIHHS» OTHOCUTCS K BapUaTHUBHOW YacTH 00pa30BaTENbHOW NporpamMmbl OakajaBpwara 10 HalpaBJICHUIO
12.03.03 «®otonuka u onrourdopmaTrka» (51.B.J1B.10.2).

OcHOBO# ayist M3ydeHus] AUCTHUILINHB «DH3nKa KOHASHCHPOBAHHOTO COCTOSIHHS SIBJISIIOTCSI KYpCHI: Mate-
MaTHuKa, QU3nKa, XUMUs, KBAHTOBAs MEXaHUKa, ONTHYCCKas (PU3KKA, ONTUYCCKOS MAaTePUAIIOBE/ICHHUE.

OCHOBHBIC MOJOXCHUS TUCIHUILTHHBI «DU3MKa KOHJCHCUPOBAHHOTO COCTOSIHUS JTOJIKHBI OBITh MCIIOJIB30-
BaHBI IPH M3YYCHHUH CIEAYIONINX IUCIUILINH. OCHOBHI (DOTOHUKH, (PN3WUECKHE OCHOBBI KBAHTOBON M ONMTHUYECKOM
AIEKTPOHUKH.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIINHBI

3.1. I3yyeHue TUCHMILUIMHBI HANPABJIEHO HA (OPMHPOBaHUE Yy 0AKATABPOB CJEAYIOIIMX KOMIETEH-
IMii:

- CIIOCOOHOCTBIO NPEACTABIATH aJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI HAy4HYIO KapTHHY MHpa Ha
OCHOBE 3HAHMSI OCHOBHBIX MOJIO)KEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK u MaTtematuku (OI1K-1);

- CTIIOCOOHOCTHIO OCYIIECTBIATH MTOKCK, XpaHEHNE, 00pa0OTKY U aHANH3 WHPOPMAIINA U3 PA3INIHBIX HCTOY-
HUKOB M 0a3 JaHHBIX, IPEACTAaBIATh €€ B TpeOyemMoM ¢opmaTe ¢ UCHOIb30BAHHEM MH(POPMALMOHHBIX, KOMIIbIO-
TepHBIX U ceTeBbIX TexHomoruit (OI1K-2);

- TOTOBHOCTBIO K MaTeMaTHYECKOMY MOJEIUPOBAHUIO MPOLECCOB U 00BEKTOB (DOTOHMKH M ONTOMH(OpMa-
TUKH, UX HCCIEIOBAaHUIO Ha 0a3e CTaHAAPTHBIX MAKETOB ABTOMATH3HPOBAHHOI'O IIPOSKTUPOBAHMS U CAMOCTOSITEIIb-
HO pa3paboTaHHBIX MpOrpaMMHBIX TIpoayKToB (ITK-2).

3.2. B pe3yibTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHNUS KOHIACHCUPOBAHHOT'O COCTOSHHS;

— (U3UKO-XUMHYECKHE OCHOBBI B3aUMOJICHCTBUS MEXy OCHOBHBIMH MaTe€pHaiaMy 3IEKTPOHHOMN TEXHUKHY;

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

— OCHOBHBIE XapAaKTEPUCTUKHA KOHJEHCUPOBAHHBIX MATEPUAJIOB U UX CBS3b C COCTABOM U CTPYKTYPOH;

— MapaMeTpbl KOHICHCUPOBAHHBIX MAaTEPUAIIOB U OCOOCHHOCTH MX U3MEPEHUS,

yMeTb:

— BBIOMpATh MaTepuall C ONTUMAIBLHBIMU CBOMCTBAMHU AJIS1 peasTU3alMu 33124 JJIEKTPOHHUKH;

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

— BBIOMpATh METOABI MCCIICAOBAHUS MAPaMETPOB KOHICHCHPOBAHHBIX MAaTEPUANIOB, UCIOIb3YEMBIX B HJIEK-
TPOHHOU TEXHUKE;

BJIaJ€Th:

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

— METOJIMKOM pacyeTa 3JIEKTPUUECKUX U ONITHYECKHUX NIapaMETPOB MAaTEPHUAIIOB 3JIEKTPOHHON TEXHUKU;

— METOJIaMM UCCIIENOBAHMS TAPaMETPOB KOHJIEHCUPOBAHHBIX MATEPUATIOB.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

3a4CTHBIC CAMHUIIBI.

OO0mas TpyIOEeMKOCTh JUCITUTUIMHBI COCTABIISICT 4

Bun yueOHoii padoThI Bceero yacos CEMeSCprI
AyauTopHsle 3aHATHS (BCero) 54 54
B ToMm uucne:
Jlexrpm 20 20
JlabopaTopHble paboTHI 16 16
[IpakTHyecKue 3aHATHS 18 18
CamocTosiTeJIbHasi padoTa (Bcero) 54 54
B tom uncne:
IIpopaboTka JIeKIHOHHOTO MaTepHaa 10 10
IToaroToBKa K 7a00paTOpHEIM paboTam 12 12
BrinojHeHne MPaKTHYECKAX 3aJaHUH 16 16
BrimonHenne u 3amuyTa HHANBUAYANBHBIX 3aganuii U3-1, N3-2 8 8
IToaroroBka Kk KoHTpOIbHEIM paboram KP-1, KP-2 4 4
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 JUCHUITJINHBI
5.1. Pa3nesnsl JUCHUIIIMH U BUABI 3aHATHH
-
= § = Ez|§¢ § ®opMupyemble
Ne HaumenoBanue pa3iena THCHUIIHHBI g Z = E s| 58 e KOMIICTCHITMH
n/n k. EEZ| & E § EE 3 (OK, OIIK, TIK,
=7 e z© =] IICK)
= = Q
OIIK-1, OIIK-2,

1. Beenenue, nenm 1 3a1aun JUCIUTIIHHEL 1 - - - 1 IK-2

2. | Crpykrypa u cumMmeTpus Kpucramio. OOpaTHas perrerka 3 3 - 9 15 OHK_I_lIi((_)ZH K-2,

3 Judpakius peHTreHOBCKUX JTydeld. TBepmoe Teno — Kak 3 3 ) 9 15 OIIK-1, OIIK-2,

" | ra3 kBa3uyacTull. TermioBble KOJIeOaH s PEIIETKH I1K-2
4. | TerioBbIe U yIPYTHe CBOWCTBA KPUCTAIUIOB 3 3 4 9 19 OHK_I_l[i(C_)ZH K-2,
5. | OcHOBBI 30HHOU TEOPUHU 3 3 4 9 19 OIIK-1, OIIK-2,
I1K-2
OnTuyeckue, NUANIEKTPUYECKUE W MAarHUTHBIE CBOMCTBA OIIK-1, OTIK-2,

6. 4 3 4 9 20
TBEPABIX TEJ I1K-2
®dazoBbic nepexosl. JedekTsl B kpucTammiax. CBepXTeKy- OIIK-1, OTIK-2,

7. 3 3 4 9 19
4ECTh M CBEPXIPOBOANMOCTh I1K-2

NUTOI'O 20 18 16 54 108
5.2. Conep:xanue pa3ieioB JMCUUILIUHBI (110 JEKIUSIM)
Tpyno- ®Dopmupyemble

Ne HaumeHnoBanue Colepxanue paseon eMKOCTE KOMIIEeTEHIMH

n/n pa3iesioB (OK, OIIK, IIK,
(4ac.) TICK)

1. Brenenne, nenu u | IIpeamer nucuuiuimHbl U ee 3aaadu. OCHOBHBIE ATAmbl HCTOpUYE- OIIK-1, OTIK-2,
3a7a4u JIUCIU- | CKOTO pa3BUTHA (PU3UKH KOHJIECHCHUPOBAHHOTO COCTOSIHHUA. CBS3b C 1 I1K-2
TUTHHBI JNPYTUMH JUCHUATUTAHAMH.

2. | Crpykrypa u | Kpucrannuueckue M HEKpUCTANIMYECKHE BellecTBa. laeaibHble OIIK-1, OTIK-2,
CUMMETpHS KpHu- | KpucTauiel. CHMMETpHs KpUCTaJUIOB. [IpocTpaHCTBEHHas pemiet- 3 IK-2
crawioB. OOpar- | ka. Kpucramiorpadpudeckne KaTeropuu, CHUCTEMbI W CHHTOHHH.

Hasl perreTka I'pynmer  ToueyHo#l cumMmerpun. TpaHCISIMOHHAS CHMMETPUHSL.
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CuHronuu u peuietku bpasa.

Hudpaxiust
PEHTTEHOBCKUX
ayuedl. Teepnmoe
Teno — Kak ras
KBa3WYaCTHII.
Tenmosele  Kkoute-
OaHUS pemeTKn

VYpasuenus Jlays u bparra-Bynsda. Mntepdepennus. Paccesnue
BOJIH B KpHCTaJulaX. ATOMHBIH M CTPYKTYpPHBI (hakTopbl pacces-
Hust. [ludpakiust Kak METOJ] ONIPEAEICHHs CTPYKTYPBl KPHCTAILIOB.
DKcneprMeHTalbHble METOABI MOJy4eHHs peHTreHorpamm. Kiac-
cu(UKany KBa3HYaCTHI. 3aKOHOMEPHOCTH B3aHMMOJICHCTBHS KBa-
suyactul. TermsoBeie koneOanus pemietkn. OqHOMEpHBIE KojeOa-
HUS B MOJIeNbHOM pererke. Jucnepcuonnsie cootHowmeHus. Koine-
OaHus B pemeTke ¢ 0azucoM. ONTHYECKHE W aKyCTHYECKHE KOJie-
6anuns. ®oHonsl. CTaTHCTHKA (DOHOHOB.

OIIK-1, OIIK-2,
[K-2

TemmoBsie H
yopyrue  CBOH-
CTBa KPUCTAJIJIOB

VYnopyrue HampspkeHus W nedopmammid. Monynw YHOpyrocTd H
yHOpyTHe MOCTOSTHHBIC. 3aKOH ['yKa IS H30TPOIHBIX U aHU30TPOTI-
HbIX KpucTtayioB. [lmactuyHOCTh M paspyuieHue. TernnoeMKOCTb.
Knaccuueckast teopuss TerioeMkocTd. 3akoH [romonra u Iltwh.
Teopun Ditnmrerina u ebas. Aurapmonmsm konebanuit. Termio-
BO€ pacIIMpPEHHe W TEIIONPOBOJHOCTh. DKCHEPUMEHTAIbHbIE Me-
TOJBI HMCCIICJIOBAHUS TEIIOBBIX CBOWCTB U KOJCOATCNBHBIX CIICK-
TPOB TBEPJBIX TE.

OIIK-1, OIIK-2,
IK-2

OCHOBBI  30HHOM

TEOpHn

Vpasuenue lllpenunrepa s kpuctaiuia. AnuadaTuueckoe MpH-
ommwkenne. Meron Xaptpu-®@oka. OmHO37eKTpOoHHAs 3amada. Ca-
MocornacoBaHHoe mone. Teopema bnoxa. Mopens Kpénura-
[enrn. DddexruBHas macca. [Ipubmmkerne caabol W CHIBHOM
CBSI3U. 30HHBIN CIIEKTP METAJUIOB, IU3JICKTPHKOB M IOJYNIPOBOJ-
HHUKOB. DHEPreTHYECKHE CXEMBbI KOHKPETHBIX MaTepuanoB. IloHs-
THE O ABIpKax. DKCIIEPUMEHTAIBHBIE METOBI OIIpeAeIeHus 3P pek-
TUBHOU Macchl U NOBEpXHOCTH Depmu.

OIIK-1, OIIK-2,
TK-2

Onruyeckue, Au-
AJIEKTPUYECKHE U
MarHuTHBIC CBOM-
CTBa TBEPJBIX TEJ

Onruueckue KOHCTAHThL. MexaHu3Mbl mnorionieHus cera. Co0-
CTBEHHOE MoIJIoNeHe. [IpsmMble U HempsMble Hepexonabl. DKCHU-
TOHHOe moriouenue. IloryomeHre CBOOOAHBIMH HOCHUTEISIMHU.
[TpumecHoe M pemieTodHOE moronieHue. BiansHue BHeMHUX (ax-
TOPOB Ha CIIEKTPHI HorjomneHus. oTonpoBogUMOCTb. OnTHYEeCKAas
cnekrpockonus. Karono- u ¢ortomomunecuennus. Jusnextpuye-
CKasi MPOHUIIAEMOCTh M MOJISIPU3yeMOCTh Kpuctamios. [lapamarne-
TUKH Y TMaMarHeTUKH, (eppOMarHETHKH ¥ aHTH(EPPOMATrHETHKH.

OIIK-1, OIK-2,
TK-2

®da3oBple  mEpE-
xozpl. [ledexTsl B
KpHUCTaJIIax.
CBepXTeKydecTh
U CBEPXIIPOBOJIHU-
MOCTE

CepxnpoBonHukun 1 u 2 popa; Teopus bapnuna-Kynepa-
Wpuddepa. Hedbextsr B kpucTamiax. MexaHusMbel audy3um.
XKunkue kpucTamisl 1 aMop(HbIE MaTepHaIBI.

OIIK-1, OIIK-2,
IK-2

5.3. Paznenbl JMCHUNJIMHBI M MEKIMCIUNIMHAPHBIE CBSI3U ¢ 00ecneYHBAKIIUMEU (MpeabIay-
IMMH) ¥ 00ecnieynBaeMbIMU (MOCJETYHIUMH) TUCHUUILINHAMHA
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Ne Ne pazgesioB 1aHHOM JUCHUIIMHBL, VIS KOTOPbIX HEO0X0AUMO M3yYeHHe
HauMeHoBaHHe 00ecTIeYNBAKOIINX
Ne oGecrneunBaOMX (MpeAbIIYIINX) U 00ecneunBaeMbIX (OCTETYIOMIUX) TUC-
(npeapIAyIuX) U o0ecrneYnBaeMbixX
n/n (mocJienyrImunx) TUCHUININH UMTILTHH
y 1 | 2 [ 3 [ 4 T 5 T & T 71
IpenmecTBYONHE THCIUTIHHBI
1. | maremarmka - + + + + + +
2. | dmsmka + + + + + + +
3. | xumus - + + + + + +
4. | xBaHTOBas MEexaHHKa + + + + + + +
5. | omtnueckas ¢uznka + + + + + + +
6. | onTHyeckoe MaTepHANOBEICHUC + + + + + + +
Mocienyomue IMCHUNITUHBI
1. | ocHOBBI poTOHHKH + + + + + + +
HU3WYECKHE OCHOBEI KBAHTOBOU
2 (u3ndeckue 0CHO 0BO + i + i N + N
ANIEKTPOHUKHU U (POTOHHUKH
5




5.4. CooTBeTCTBHE KOMIIETCHIMH, GOpMUPYEMBbIX IPH W3Y4YeHUH TUCHHUILUINHBI, 1 BUIOB 3aHATHI

Iepeyens Buapl 3anarnii
. DopMBbI KOHTPOJIA
KOMIIETeHIM i 3 JIP CPC
Omnpoc Ha JISKIUH, OTYET TI0 JIAO0PaTOpHOU paboTe, OTYET MO
OIIK-1 + + + MPaKTUYECKO# paboTe, 3alUTa HHIUBUAYAILHOTO 3a1aHuUs, KOH-
TpoJIbHAs paboTa, TECT, IK3aMEH
Omnpoc Ha JISKIUH, OTYET 10 JTA0paToOpHOU paboTe, OTYET MO
OIIK-2 + + + MIPaKTUIECKOH padoTe, 3aIUTa MHINBUAYAIFHOTO 3aaHNUs, KOH-
TponbHas paboTa, TeCT, SK3aMeH
Omnpoc Ha JIEKITUH, OTYET 10 JTabopaTopHOH paboTe, OTYET MO
TIK-2 + + + MIPaKTUIECKOH padoTe, 3aIUTa HHANBAAYAIBHOTO 3aaHNs, KOH-
TponbHas paboTa, TecT, SK3aMeH

6. METOIbI 1 ®OPMbI OP'AHU3ALIUU OBYUYEHUA
TexHOT0rMH HHTEPAKTHBHOIO 00y4eHusi IPH pa3sHbIX ¢Gopmax 3aHATHII B Yacax

[pakTnue-
Dopmbl JlabopaTop-
Jleknum (4ac) | ckue 3aHATHSA Bcero
Metoabl HbIE 3aHATHSA
(uac)
Paboma 6 komanoe 4 16 20
Onpoc Ha nekyuax 4 4
Ilpesenmayus c 6udeo u paz0amoyHbiM MAmepuailos 6 6
VToro MHTEpaKTHBHBIX 3aHATHI 10 4 16 30
7. JABOPATOPHBIN MPAKTUKYM
Ne J‘{;llcp a;ﬁ?:i TemaTnka J1a00paTopHBIX padoT efal:c};llc(;;, Komnereriyu
n/m | HCH PATOPHEIX P OK, OIIK, ITK, [ICK
HbI (uac.)
1 3 OmpeneneHue 4acTOTHl KOJICOAHUHA ITONMEPEYHBIX ONTHYCCKHX 4 OIIK-1, OTIK-2, TIK-2
(h)OHOHOB B HOHHBIX KPHCTAILIAX
2 4 HccnenoBanne TeMnepaTypHOIl 3aBHCUMOCTH 3JIEKTPOIPOBOJHO- 4 OIIK-1, OTIK-2, TIK-2
CTH aMOP(HBIX MOITYIIPOBOTHHKOB
3 5 HccnenoBanue TeMnepaTypHOil 3aBHCUMOCTH 3JIEKTPOIPOBOIHO- 4 OIIK-1, OTIK-2, TTK-2
CTH MOJYNPOBOJIHHKOB
n 6 HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH 3JIEKTPOIPOBOIHO- 4 OIIK-1, OTIK-2, TTK-2
CTH MOJMKPUCTAIUTNYECKUX (hepPOMArHETHKOB
6
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8. NIPAKTUYECKHUE 3AHATUS

N Nflcl) a:ﬁ?:ﬁ TemMaTHKa NpaKTHYECKUX 3aHATHIA efal:c);i(;; Kommerexun
n/m | M P OK, OIIK, ITK, IICK
HbI (uac.)
1. 2 OnextpoH. BomHoBEIE cBOicTBa. OCHOBBI KBAHTOBOI MEXaHUKH 1 OIIK-1, OIIK-2, I[IK-2
2. 2 Busl xuMugeckux cBszel. DHEpPrus CBsI3N 1 OIIK-1, OIIK-2, I[IK-2
3. 2 Kpucrannmueckoe cTpoeHue TBepabix Ten. Pemerka bpass 1 OIIK-1, OIIK-2, I1K-2
4. 3 Ju¢pakiust peHTTeHOBCKHX Ty4deit 1 OIIK-1, OIIK-2, I1K-2
5. 3 HopwmanbHble konebanus pemeTki. POHOHEI 2 OIIK-1, OIIK-2, I1K-2
6. 4 TennoBble U yIpyrue CBOMCTBA TBEPBIX TEI 2 OIIK-1, OIIK-2, I1K-2
7. 5 Crarucruka nektpoHoB. Pacnpenenenne @epmu-upaka 1 OIIK-1, OIIK-2, I1K-2
8. 5 Yposenb Pepmu. 30HHBIE AUATPAMMBI TBEPIBIX TEJ 2 OIIK-1, OIIK-2, I1K-2
9. 6 ONeKTpONpPOBOAHOCTh TBEPABIX TEI 2 OIIK-1, OIIK-2, I1K-2
10. 7 Hedextor B xpucrammmax. [edextst mo Hortkm. Jledextsr mo 1 OIIK-1, OIK-2, [IK-2
DpeHKeo
11 2,4 KP-1. Xummaeckue csa3u. Kpucramnmmaeckoe crpoerne. DoHOHBI 2 OIIK-1, OIIK-2, I[IK-2
12 5.6 KP-2. Pacnpenenenne ®epmu-/lupaka. DIEKTPOIPOBOIHOCTS. 2 OIIK-1, OIK-2, [IK-2
Yposenp Oepmu
9. CAMOCTOSTEJIBHAS PABOTA
Ne Ne pasnena TemaTnka caMoCTOsITEJILHOH PadoOThI Tpyno- Komnerexuuu Konrtpoas BhinoiHe-
o/ | AMCHHMILIE- (dem ) eMKOCTh OK, OIIK, IIK, st DABOTEL
HBI AU (uac.) ICK pano
1. 2-7 IIpopaboTka JIEKIIHOHHOTO MaTepuana 10 OHK_I%{C_)ZH K2, Omnpoc Ha JeKIUIX
[MoaroroBka k nabOpaTOpPHBIM paboOTaM, OIIK-1, OIIK-2, Ortyers! 110 1aboparop-
3 3-6 12
HalvCcaHue OTYETOB I1K-2 HBIM paboTam
4. 2-7 BeinonHeHne NpakTHYECKUX 3a1aHUH 16 OTIK-1, OTIK-2, Oraerl no npakTie-
I1K-2 CKUM paboTaMm
5 237 BrinonHenue u 3amura MHAMBUAYAJIbHBIX 8 OIIK-1, OIIK-2, 3amuTa MHAUBUIYAJIb-
T sagannii M3-1, 1U3-2 [1K-2 HBIX 3aaHAN
6 2456 [MoxroToBka K KOHTPOJBHEIM paboTam 4 OIIK-1, OIIK-2, Pe3ynbTaThl KOHTPOJIB-
s KP-1, KP-2 I1K-2 HBIX paboT
7. 2-7 IToxgroroska k tectam T-1, T-2 4 OHK_l_l[i((_)ZH K-2, PesynbraTh TecTOB
8. 2-7 TloaroToBka M cjada sK3amMeHa 36 OHK_l_l[i((_)ZH K-2, O1leHKa Ha DK3aMeEHE

TemaTtuka WHIUBUAYAJTbHBIX 3aI[aHHﬁ 1 BOIIPOCHI JJId IMMOATOTOBKU K 3K3aMCHY IMPUBCACHBI B IPHUIIOKCHUUN K

JaHHOM paboyeit mporpaMmme.

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB

He npenycmorpeno

11. PEUTUHI OBASI CUCTEMA U151 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB

Ta6auna 11.1. banabHble OLIeHKH 1JIs1 3JIEMEHTOB KOHTPOJISA TMCIUTIITHHBI

. . MaxkcuMaJibHbII
MaxkcuMaJibHbII MaxkcuMaJibHbII
JIeMEeHTBI 0aJ1 3a nepuon Bcero 3a
. 6asa Ha 1-y10 KT ¢ 0aJ11 32 MepuoA
y4eOHoIi 1eaTeJbLHOCTH mesxny 2KT u na ceMecTp
Hayaja ceMecTpa mexny 1KT u 2KT
KOHeIl ceMecTpa
BrimosiHeHuE n 3aluTa MHAUBUAYAJIbHOT'O 7 7
3amarnsg 1N3-1
BrimosiHeHHE U 3aluTa MHAWBUAYAJIbHOTO 7 7
3aganust N3-2
Konrponsnas pabora KP-1 5 5
Konrponbnas pabora KP-2 5 5
BremonHenne w 3ammTa  J1abOpaTOPHBIX
[ paTop 10 10 20
pabort
BrinonHeHne u 3anUra NpakTHYECKUX 3a- 6 6 6 18
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ITaHUN

Tecr T-1 4 4
Tecr T-2 4 4
HToro MmakcumMyM 3a MepHoz: 17 21 32 70
Crnava sx3aMeHa (MakCUMYM) 30
Hapacraiomum urorom 17 38 70 100

B sk3ameHanMOHHBIX OWjIeTaX COAEP)KUTCS 5 BOMPOCOB, U3 HUX TPU TEOPETHUYECKHUX BOIPOCA 110 JICKIHMOH-
HBIM 3aHATUAM (110 8 6a/IOB KaXKblii) 1 Be 3aaa4n (1o 3 Oasa Kaxaas).

Tab6aunna 11.2. Ilepecyer 6a/1J10B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
BaJlibl Ha 1aTy KOHTPOJIbHOI TOYKH OuneHka

> 90 % ot MakcuMasbHOM cymMbl 6ayutoB Ha naty KT 5

Ot 70% mo 89% ot MmakcumansHOH cymMMBI OamioB Ha naty KT

Ot 60% 1o 69% oT MakcUMabHOM cyMMBI OamioB Ha gaty KT

< 60 % oT MakCUMaJIbHOM CyMMbI OayutoB Ha gaty KT

NlWw|>

Tabauua 11.3. [lepecyer cymMMbl 02J1J10B B TPAAUIUOHHYIO H MEKAYHAPOIHYIO OLIEHKY

Ouenka (FOC) Hrorosasi cymma 621JI.]'I?B, YYHMTBHIBAET YCHEIHO Ouenxa (ECTS)
CIAHHBII JK3aMeH
5 (otnnyHO) (3a4TEHO) 90 -100 A (0TIM4HO)
85-89 B (oueHp xopo1io)
4 (xopomo) 75 _ 84 C (xopoto)
(3auTeHo) 70-74
— D
3 (YIOBIETBOPUTEIHHO) 65— 69 (yRoBAeTBOpHTEEHO)
(3a4TeHO) 60 — 64 E (mocpencteenHo)
2 (HEYNIOBICTBOPUTEIILHO), Huxe 60 6a110B F (HeyIOBICTBOPHUTEIIBHO)
(He 3a4TEHO)

12. YHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUME JUCILHU-
IJINHbI
12.1 OcHoBHasi InTepaTypa

1. ®usnka KOHISHCUPOBAHHOTO COCTOSHIUS: yaeOHoe mocobue st By3oB / FO.A. baiikos, B.M. Ky3Hnernos. —
M.: BUHOM. Jlabopatopwusi 3Hauuii, 2011. — 294 c. (45)

12.2 JlonoJHUTEIbHAS JIUTEPATYpPA

1. Cmupros C.B. ®wusuka TBep0ro Tena: yuebnoe mocodue. — Tomek, TT'Y, 2003. — 276 c. (24)

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

3. Ilporacos 10.C., UysameB C.H. TBepaotensHas snextponuka. — M3a. MI'TY um. baymana, 2003. — 189 c.

)

4. YynpynoB E.B. Kpucramnorpadus: Yue6nuk mis By3os / E.B. Uynpynos, A.®. Xoxios, M.A. ®anees. —
M.: ®usmariur, 2000. — 496 c. (1)

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

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

12.3 YueOHO-MeTOANYECKHE TOCOOHS 1 POTPaAaMMHOeE o0ecrnedeHne
1. Cmupnos C.B., 3apukosckas H.B. ®usnka KOHASHCHPOBAHHOTO COCTOSIHHS. DH3MKa MOITyTPOBOTHUKOB:
Y4eOHO-MeToAMYECKOe TIOCOOHE IO 8y JUTOPHBIM NMPAKTHUECKUM 3aHATHSIM H CAMOCTOSTENILHON paboTe Mo TUCIIU-
miMHaM «PU3MKa KOHJICHCUPOBAHHOTO COCTOSHUS» U «PU3MKa MOIYIPOBOJAHUKOBY» AJIs CTY/IE€HTOB HalpaBJICHUI
noarotroBku 210100 «2OnexkTpoHuka 1 HaHOANEKTpOoHHUKa» U 222900 «HaHOTEXHONOTHMSI 1 MUKPOCHCTEMHAs TEXHU-
ka». — Tomck: Tomckuit rocy1apCTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHHS M pagno3aekTponuku, 2011. — 35 c.
[pnexTponHHBIH pecypel. — http://miel.tusur.ru/images/files/Uchebno-
metodlchesku kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0
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%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip

2. Caepyk E. B., ®u3nka KOHICHCHPOBAHHOI'O COCTOSIHHS: YueOHOe-MeToandeckoe mnocobue (mo jadopa-
TOpHBIM paboTtam) [InekTpoHHbI pecype] / Capyk E. B., Kapanckwuii B. B., CmupHoB C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum noctymna: https://edu.tusur.ru/publications/6270.

3. Maremaruueckuit naketr MathCad nnn Mathematica.

4. Oducusre nporpammser Microsoft Office unmu Open Office.

12.4 Ba3bl 1aHHBIX, HHPOPMALMOHHO-CNIPABOYHbIE U MOUCKOBBIE CHCTEMbI

1. OGpazoBarenbHbIN MOPTad B CBOOOAHOM focTyne: «Du3nka, XMMUs, MaTeMaTHKa CTyIeHTaM U IIKOJbHU-
kam. O0pazoBatenbHbiil mpoekT A.H. Bapruna» — Pexxum noctyma: http://www.ph4s.ru/

2. «EnnHoe OKHO JTocTyma K 00pa3oBaTeNIbHBIM pecypcamy» [DIIEKTPOHHBIN pecypc]: WHPOpMAIHOHHAS CH-
crema. — Pexxum moctyma: http://window.edu.ru/

3. «eLIBRARY.RU» [OnektpoHHbIii pecypc]: Hay4yHas >JeKTpoHHas Oubnuoreka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o0pa3oBarenbHbIii mopran TYCYP» [OnexTpoHHBIN pecypc]|: HaydHO-00pa30BaTeNbHBIN TOPTaT
yHuBepcutera. — Pexxum pocryna: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

JlaboparopHble pabOTHI TMPOBOAATCS B CIEIUAIbHO 000pyaoBaHHON naboparopuu «DU3UKK KOHAECHCHPO-
BaHHOTO COCTOSTHUS I MaTePHUAIOB AIIEKTPOHHON TeXHUKM» (ayad. 119, kopm. ®IT).

[Nepeuens mabopaTOPHBIX MAKETOB:

1. JIabGopaTopHBIif MaKkeT I MCCICIOBAHUS TEMIIEPATYPHOH 3aBUCUMOCTH 3JICKTPOIIPOBOIHOCTH MOJIUKPH-
CTAJUIN4ECKUX (heppOMAarHETHKOB;

2. JIabopaTOpHBIH MaKeT s ONpeeNleHUs] YacTOThl KoJeOaHui MONepedHbIX ONTHIECKUX (HOHOHOB B MOH-
HBIX KpUCTaJJIaXx;

3. JJabopaTopHbIif MakeT A ONpeAeIeHUs [UPUHBI 3aPEIICHHON 30HbBI MOIYIPOBOJHUKOB M KOHIIEHTPA-
LMY HOCUTEJIEH 3apA/a,;

4. JlaGopaTopHbI MakKeT IS ONPEACICHI KOHIICHTPALIUsA HOCUTENICH 3apsja B MOJIYIPOBOJHUKAX METOIOM
Tepmo-2OJIC.
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1. BBEAEHUE

®onx ouenounsix cpenacts (POC) sBusercs NpUIOKEHUEM K padodeil mporpaMme Y4eOHON AWCIHUITIHHBL
«Du3MKa KOHJCHCUPOBAHHOTO COCTOSHUS» M TMPEICTABISIET COOOW COBOKYMHOCTH KOHTPOJBHO-U3MEPHUTENBHBIX
MaTepuanoB (THUITOBBIC 3adadn (3amaHus), KOHTPOJILHBIC padOTHI, TECTHI W IpP.) U METOJOB HMX HCIIOJIb30BaHUS,
MpeIHa3HAaYeHHBIX I U3MEPEHHUS YPOBHA JOCTHIKECHHS CTYICHTOM YCTAaHOBJICHHBIX PE3yJIbTaTOB O0yUESHHUS.

®OC no yuebnoit aucuumirnae «Dr3nka 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.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 TUCIATINHON KOMITCTCHITHIA

Kon

DopMyJIMPOBKA KOMIIETEHUHMHU

Jranbl GOpMHPOBAHUS KOMIETeHIINI

OIIK-1

CIOCOGHOCTBIO MPEICTABIATh aJEKBATHYIO CO-
BPEMEHHOMY YPOBHIO 3HAHMH Hay4HYIO KapTH-
Hy MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IIOJIOXKE-
HHI1, 3aKOHOB M METOJIOB €CTECTBCHHBIX HAYK U
maremaruku (OITK-1);

OIIK-2

CHOCOOHOCTBIO OCYIIECTBIISITH TMOUCK, XpaHe-
HHUe, 00paboOTKy U aHAIN3 HH(OpMAIUK U3 pa3-
JIMYHBIX UCTOYHUKOB U 0a3 AaHHBIX, MPEACTaB-
JSTh ee B TpebyemMoM (opMaTe ¢ HCHOJIb30Ba-
HHEeM HMH(POPMAIHOHHBIX, KOMITBIOTEPHBIX U
ceTeBbIx TexHojorui (OITK-2);

IK-2

TOTOBHOCTBIO K MaTeMaTHYECKOMY MOJEIINpO-
BaHMIO MPOLECCOB U OOBEKTOB (OTOHHKH W
onTonH(GOPMATHKH, UX HCCIECIOBAaHUIO Ha 0Oase
CTaHJApTHBIX IaKeTOB ABTOMAaTH3UPOBAHHOTO
IPOEKTUPOBAHUSA M CaMOCTOATENBHO pa3pabo-
TaHHBIX MPOrpaMMHbIX mpoaykToB (TTK-2).

3HAMb OCHOBHBIE 3aKOHOMEPHOCTH ()OPMHUPOBAHUS KOH/ICH-
CHPOBAaHHOTO COCTOSIHUS;

3Hamb (PU3NKO-XUMHIECKUE OCHOBBI B3aMMOJICHCTBHS MEXK-
JIy OCHOBHBIMH MaTepHaiaMH JJIEKTPOHHOH TEXHHKH;

3HAmMb COBPEMEHHBIE TOCTHXXCHUS B 00JacTH (U3UKH TBEP-
JIOTO Tena;

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

3HamMb TApaMeTpbl KOHACHCHPOBAHHBIX MaTEpUaliOB U OCO-
OEHHOCTH MX N3MEPCHUSI.

ymems BBIOMpaTh MaTepHall C ONTHMAIBHBIMH CBOMCTBAMH
JUISL peajin3aliiy 3a/1a9 JIEKTPOHHUKH;

YmMems BBIOMPATh METOIBI HCCIEIOBaHMS MapaMeTpoB KOH-
JICHCUPOBAaHHBIX MaTEpPHaJOB, MCIOJIB3YEMBIX B 3JEKTPOH-
HOM TEXHHKC;

YMemb UCIONBb30BaTh (PHU3MKO-MaTEeMaTHYECKHH ammapar
JUISL pacyeTa 3JEKTPUYECKUX U ONTHYECKUX XapaKTePHCTHK
MaTepuaa;

671a0emsb HaBBIKAMHM KOMIUIEKCHOTO TI0/IX0/Ia K BBIOOpY He-
00XOJJIMBIX CBOHCTB MaTepHaOB;

6nadems METOJAMH HCCIIEIOBAHHS MapaMeTPOB KOHICHCH-
POBaHHBIX MaTEPHANIOB.

61a0ems METOTMKON PacueTa IEKTPUUECKUX M ONTHYECKUX
I1apaMeTpOB MaTEPUaJIOB HJIEKTPOHHOH TEXHHKH;

2. PEAJIN3ALIUSA KOMHETEHIII/II71
2.1 Komnerenuus OIIK-1

OIIK-1

CIMOCOOHOCTHIO MPEICTABJATH a1eKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHWH HAYYHYI0 KAPTHHY
MHPa Ha OCHOBE 3HAHMSI OCHOBHBIX IM0JI0KEHH i, 3aKOHOB H METO0B eCTeCTBEHHbIX HAYK U Ma-

TEMATHKHU

Hnst popMupoBaHrsi KOMIETEHIIMA HEOOXO0ANMO OCYLIECTBUTH psAf 3TanoB. ConaepkaHue 3TarnoB (GopMupo-
BaHUsI KOMIIETEHIIMH, BUbI 3aHATHI U HCIIONIb3yEeMbIE CPE/ICTBA OLICHUBAHMS IpeICTaBIeHb! B Tabmuue 2.1.

Tabnuna 2.1 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIC CPEJICTBA OICHUBAHMSI

CHPOBAaHHOTO COCTOSIHUS,;
3Haem (U3UKO-XUMHYICCKIE
OCHOBBI B3aUMOJCHCTBHUS MEXK-
Jly OCHOBHBIMU MaTepuajlamMu
3JIEKTPOHHON TEXHUKH;

CocraB 3HaTL Ymern Baagern
Coaep:xanue 3Haem OCHOBHBIC 3aKOHOMEpP- | ymeem BBIOMpATh MaTepuai C | 6ladeem  HaBBIKAMH  KOM-
ITaNnoB HOCTH (POPMHUpPOBAHHS KOHJICH- | ONTUMAIBGHBIMH  CBOWCTBAMH | IDICKCHOTO MOJIXOAa K BBIOOPY

JUISL pealM3aliy 3ajad dJeK-
TPOHUKH

HEOOXOANMBIX CBOWCTB Mare-
puasoB

Buasbl 3anaruit

Jlexumm;

IIpakTHueckue 3aHsATHS;

JlaboparopHblie pabOThI
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[pakTryeckue 3aHATHS;
I'pymnmoBsie KOHCYTBTALIUI

JlaGopaTopHsble paboTh;
NunuBuayansHOE 3a/1aHKE;
CamocrosrensHas pabota

Hcnoab3yembie
CpeACTBa OLleHH-
BaHHUs

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

TecToBBIC 3a1aHNS;
KonTponsHsie paboTHI,

WunuBunyansHbie 3aJJaHUs
(zamura);

JlabopaTopHsle paboThI (3aiiu-
Ta);

Ok3aMeH

IpakTnueckue 3amaHus (BBI-
TIOJTHEHHE, 0(OpMIICHHE);
VHauBunyansHee 3a1aHus
(BBIOTHEHUE, OPOPMIICHHE);
Jlabopatopusie paboTBl (BHI-
MOJTHEHUE, 0(OPMIICHHE)
Koncnekr  camocTtosiTensHON
paboThI

JlabopatopHsie pabOTHI (3amu-
Ta);
OKk3ameH

OObmue xapakTepUCTUKH TIOKa3aTele U KpUTepreB OleHMBAHMS KOMIIETEHIINM Ha BCEX JTalaxX MpUBEICHBI

B Tabnmue 2.2.

Tabnuma 2.2 — O0mpye XapakTepUCTHKH ITOKa3aTelel U KPUTEPHEB OICHNBAHNS KOMIIETCHITUH 110 3Taram

puu

Ioka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

OTJu4YHO

(BBICOKMI YPOBEHb)

obOnamaer (QakTHYSCKUMH U
TEOPETHYSCKUMH 3HAHUSIMU B
npenenax u3ydaeMoi obusa-
CTH C TIOHUMaHUEM TPaHUI
MPUMEHUMOCTHU

o0nasaeT auana3oHOM IIpaK-
THYECKUX YMEHHH, TpeOdye-
MBIX JJI1 Pas3sBUTUA TBOpYC-
CKUX pelleHuil, abctparupo-
BaHUs poOIIeM

KOHTpOJIUpYeT padoTy, Mpo-
BOJHT OILICHKY, COBEpILICH-
CTBYET JIeHCTBUSI pabOTHI

Xopomo

(0a30BbIii ypOBeHB)

3HaeT (haKThl, MPHUHIIUIIHI,
MPOIIECCHI, OOIIUE MOHATHUS B
npezenax u3ydaemoi obia-
CTH

o0namaeT Quana3oHOM IIpak-
TUYECKUX YMEHHH, Tpebye-
MBIX JId PpCIICHUA OIpeac-
JICHHBIX TpoOyieM B oOnacTu
UCCIICIOBAHUS

OepeT OTBETCTBEHHOCTh 3a
3aBepIlcHUE 3a7a4 B HCCIIe-
JIOBaHUH, MPUCIOCAOIMBACT
CBOE TMOBEJEHHE K 00CTOs-
TENBCTBAM B PELICHUH MPO-
oem

YaoBieTBOpUTEIbHO
(moporoBblii ypoBEHb)

oOaaeT 6a30BBIMU OOIIIMMU
3HAHUSAMU

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

paboTtaer
HaOIIOAEHUN

opu  TpSIMOM

dopmMynupoBKa MoKazareneil 1 KpUTepHUeB OlCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeieHa B Tabmuie 2.3.

Ta6m/1ua 2.3 — Ilokazarenu u KPUTCpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

OTJINYHO

(BBICOKH YPOBEHbB)

3Haem BUABI YHOPSAAOYCHUA
aTOMOB B TBEPAbIX TEJax,

3Haem cruenuduUecKoe moBe-
JIeHUE TBEPJBIX TENl IPU BO3-
JIEACTBUU OIpeNeTIeHHBIX CHIT
Y TIOJICH;

npedvasnsem TPeOOBaHUS K
Marepuaiam, JJisi peaiusa-

00yCTIOBJICHHBIE KBAHTOBOIl | MM  KOHKPETHBIX  3aja4
[IPUPOJOH MUKPOYACTHUIl U UX | 3JIEKTPOHUKY;
CBOWCTBAMH; noozomaeiueaem W TPOBO-

JUT J3KCIICPUMEHT JJId OIIpe-
JACJICHUA MNapaMEeTpOB Mare-
puajioB, HCIOJb3YyEMbIX B
JJICKTPOHUKH.

61a0een KOMIUIEKCHBIM MOJ-
XO0ZOM K BBIOOPY KOHCTPYK-
TUBHBIX MaTEpUaoB, 3KC-
IUTyaTUPYeMBIX B  OIpene-
JICHHBIX YCIIOBUSX;
unmepnpemupyem TOIy4eH-
HBIE€ pE3yJbTAaThl NPU MPOBE-
JIEHUU 3KCIIEPUMEHTA.

Xopommo

(0a30BbIii ypOBEHB)

3HaAem OCHOBHBIE CIIOCOOBI
BO3JICHCTBUSI HAa  TBEpJbIE
Tena,;

3naem crenupUIECKoe MoBe-

U TIOJIEH;

JCHHUC TBEPABIX TCJ IIPU BO3-
HeﬁCTBHH OIIPEACIICHHBIX CHUJT

yMeem paccuumeieams Ta-
paMeTpsl MaTepualioB, HC-
HOJIb3YEMBIX B 3JIEKTPOHUKU;
noozomaeiueaem W TPOBO-
JIUT SKCIIEPUMEHT ISl OIpe-
JICNICHUs] TTapaMeTpoB Mate-
pHaNoB, HWCHOJB3YEMBIX B

611a0eent KOMIUIEKCHBIM TOJI-
XO/IOM K BBIOOPY KOHCTpYK-
THUBHBIX MaTEpPHAJIOB;
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OJICKTPOHUKHU.

Y0B1ETBOPHUTETBHO
(moporoBbiii ypoBeHb)

pakTepH3yromue
Tena;

aTOMOB B TBEPABIX TEIAX.

3Haem OOIIUE IOHATHS, Xa-
TBEpJIBIC

3Haem BUABI YIIOPAOOYCHUSA

nodzomaenueaem

TIOJIB3YEMBIX B DJIEKTPOHUKH.

9KCIIePH-
MEHT Ul OIpeNeNICHUs Iia-
paMeTpoB MaTepHaloB, ¥HcC-

Kaaccuguyupyem  TBEpAbIe
TeNa, OCHOBBIBAsICH Ha OOIITIX
MOHATHAX O KBa3WYaCTHUIIAX.

2.2 Komnerenuus OIIK-2

OIIK-2

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

JIMYHBIX HICTOYHMKOB M 0a3 TaHHBIX, IPEICTABJIATH ee B TpeOyeMoM (popMaTe ¢ MCIOJIL30BAHH-
eM MH(pOPMANMOHHBIX, KOMIILIOTEPHBIX U CeTeBBIX TEXHOJIOTHii

Hnst popMupoBaHusi KOMIETEHIIMA HEOOXOAUMO OCYLIECTBUTH pAf dTanoB. CoaepkaHue 3TarnoB (GOpMHPO-
BaHUsI KOMIIETEHIINH, BUbI 3aHATHI U HCIIOIB3yEeMbIE CPEICTBA OLICHUBAHMS IpeACTaBlIeHbI B Tabmue 2.4.

Tabmuma 2.4 — Dransl GopMUPOBaHUS KOMITIETEHITH U UCTIOIh3yEeMbIe CPEJICTBA OICHUBAHHSI

TBEPAOTO TeNa,

CocraB 3HaTL YMmernb Baanernp
Conep:xanue 3Haem COBPEMCHHBIC JOCTH- | yMeem BBIOMpAaTh METOIBI UC- | 6ladeem METOJAMH HCCIEIO-
ITANOB JKeHHss B OOJacTH (U3MKH | CICIOBaHUS MApaMETPOB KOH- | BaHHS MapaMETPOB KOHICHCH-

JACHCHUPOBAHHBIX MaTCpPUAJIOB,
HCIOJIb3YyEMBIX B 3J'I€KTpOHHOI>i
TEXHHUKE;

POBAHHBIX MAaTEPHUAJIOB.

Buaebl 3aHarui

Jlexmum;
[IpakTrdyeckue 3aHATHS;
I'pymmoBeie KOHCYTBTALIUN

[pakTHyeckue 3aHATHS;
JlabopatopHBIe PaOOTHI;
WHauBunyansHoe 3aJaHKE;
CamocTosTenbHas padora

JlabopatopHbIe pabOTHI

Hcnoab3yembie
CpeACTBa OLleHU-
BaHMUs

Omnpocs! Ha JISKIHAX;
[IpakTiueckue 3ananus (3au-
T2);

TecToBbIe 3a1aHus;
KonTtpossHbie padoTHI;

I/IHJII/IBI/II[yaHI)HI)Ie 3aJaHuA
(zamura);

JlabopaTopHbie paboThI (3alu-
Ta);

DK3amMeH

[paktnueckne 3amaHus (BHI-
MIOJTHEHHE, 0(OpPMIICHHE);
WnpuBunyancHbIE 3aaHAS
(BBITIOTHEHHKE, OPOPMIICHHE);
JlaGopatopHele paboThI (BHI-
noJIHEHUE, 0(OPMIICHHE)
KoHcmiekT  caMocCTOSITeNnbHOM
paboTs!

JlabopatopHsie pabOTHI (3amIu-
T2);
OK3aMeH

OOmme XapakTepUCTUKU MOKa3aTelIed 1 KPUTEPUEB OLICHUBAHUS KOMIETEHIIMM HA BCEX ATarax MPHUBEICHBI
B Tabimue 2.2 1. 2.1.
dopMynupoBKa MoKaszareneil 1 KpUTepHeB OlCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeIeHa B Tabmuie 2.5.

Tabnuna 2.5 — [lokazaTenu ¥ KpUTEPUU OIICHUBAHKS KOMIIETCHIIMH Ha JTarax

Iloka3aTenu u Kpurte-

3HaTL YmMmerb Baagern
puu
OTJINYHO 3Haem COBPEMEHHBIE JIOCTH- | VyMeem BbIOMpaTh METOMABI | 61adeem METOJAAMH HCCIENO-
(BBICOKM YPOBEHD) XKEeHWsT B o0yacTd (U3MKKM | HCCIEAOBAaHWUSA TapaMEeTPOB | BaHHWA MapaMETPOB KOHJIEH-

TBEPJIOTO TENa;
3Haem  OCHOBHBIC 3aKOHBI
(bU3MKH TBEPOTO TENA;
3Haem BPEMEHHYIO Hepap-
XHMIO OTKpPBITUSI 3aKOHOB (hH-
3UKH TBEPOTO Tela;

KOHACHCUPOBAHHBIX MAaTEpU-
aJIOB, MCIIOJIb3YEMbBIX B JJICK-
TpOHHOﬁ TCXHUKE;

CHUPOBAHHBIX MATEPUAJIOB.

Xopomwmo
(6a30Bblii ypoBeHb)

3HAem OCHOBHBIE OTKPBITHS B
obmactH (U3MKH TBEPAOTO

ymeem npumeHsms 0a30BbIe
3aKOHBI (U3UKH TBEPIOTO

e1a0eem 0a30BBLIMH METOa-
MH HCCJICIOBaHUS IapameT-
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Tena,

3UKHU TBEPAOTO TEJIA;

3Haem 0a30BbIe 3aKOHBI (hu-

TEeXHHUKE;

Tena, A UCCIe0BaHui na-
paMeTpoB MaTepHaioB, WC-
MOJNB3YEMBIX B 3JIEKTPOHHOU

POB KOHJICHCUPOBAHHBIX Ma-
TEpHUaoB.

YaoBaerBopureabHO
(moporoBbIii ypOBEHb)

3Haem OCHOBHYIO TEPMHHO-
JIOTHIO, Kacaromytocs o0ia-
cTH (PM3HUKH TBEPHOTO Tela.

nHpOpMaLNH,
COBPEMEHHBIX
(hM3KKK TBEPAOTO Tela.

yMeem oCyujecmeiams TOUCK
KacaroImencs
OTKpBITUH

ocyujecmenaem nOUCK U aua-
auzupyem WMHGDOPMAIHIO C
Pas3IMYHBIX HCTOYHUKOB,
KaCalOIIUXCs COBPEMEHHBIX
OTKPBITHH B 007aCTH (U3UKH
TBEPZOTO Tela.

2.3 Komnerenuus IIK-2

K-2

TOTOBHOCTBI0O K MAaTEeMATHYECCKOMY MOACJIHMPOBAHHUIO IIPOLECCOB H 00bEeKTOB (l)OTOHI/IKI/I H

ONTOMH(OPMATHKH, HX HCCIEJOBAHUIO HA (0a3e CTAHAAPTHBIX NAKETOB ABTOMAaTHU3UPOBAHHOI0
NMPOEKTHPOBAHNUSA M CAMOCTOSATEJHHO Pa3padoTaHHBIX MPOrPAMMHBIX NPOAYKTOB

Juis hopMupoBaHUS KOMIIETSHIINA HEOOXOIUMO OCYIIECTBUTH psif dTanoB. CoaepkaHue TarnoB GOpMHPO-
BaHUS KOMIIETCHITUH, BU/IBI 3aHATUI U UCTIOJIB3yEMbIE CPE/ICTBA OLICHUBAHUS MPEICTABJICHEI B Ta0muIe 2.6.

Tabnuua 2.6 — Dranel GopMUpOBaHUs] KOMIETEHIIMU U UCIIOJIb3YEMbIEe CPEACTBA OLICHUBAHUS

MaTepHalioB ¥ UX CBA3b C CO-
CTaBOM U CTPYKTYPOH;

3Haem TapaMeTpbl KOHAEHCHU-
POBaHHBIX MaTEPHUANIOB U OCO-
OGEHHOCTHU UX U3MEPEHHUS;

pacyera 3JEKTPUYECKUX M OII-
THYECKHX XapaKTEPUCTUK Ma-
Tepuana;

CocraB 3HATDL YmMmernb Baagern
Copep:xanue 3Haem OCHOBHBIC XapaKTepH- | yMmeem WCIONb30BaTh (PU3UKO- | 67a0eem METOIUKON pacdeTa
3ITANoB CTHKU KOHJECHCHUPOBAHHBIX | MaTeMAaTUYECKUH ammapar Ajs | JJEKTPUYECKUX U ONTHYECKUX

napaMeTpoOB MAaTCPUAJIOB DJICK-
TpOHHOfI TCXHUKH,

Buasl 3anarui

Jlexumuy;
[IpakTHueckue 3aHATHS;
['pynoBbie KOHCYNbTAIIUU

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

JlabopartopHnblie pabOThI

HUcnoab3yembie
CpeACTBa OLleHU-
BaHMs

Ornpockl Ha TEKIUSX;
[pakTryeckue 3axanus (3amu-
T2);

TectoBrle 3alaHus,
KonTponbsHbie paboTHI,

WuauBuyanbHbie 3aaHusI
(zamura);

JlabopaTopHbie paboThI (3alu-
T2);

DK3aMeH

[MpakTiueckne 3amaHust (BBI-
MIOJTHEHUE, 0(OPMIICHHE);
WnnuBuayansHble 3aJlaHus
(BBITIOTTHEHUE, OPOPMIICHHE);
JlabopatopHbeie pabOTHI  (BHI-
MTOJTHEHHE, 0(OPMIICHHE)
KoHcmiekT  caMoCTOSITeNnbHOM
paboTs!

JlabopatopHbie pabOTHI (3aIu-
T2);
OK3aMeH

OO0mue xapaKTepUCTUKH TIOKa3aTele U KpUTepreB OleHUBAHMS KOMIIETEHIIMM Ha BCEX 3TaraxX MpUBEICHBI
B Ta0muue 2.2 s 1. 2.1.
dopMyIMpOBKa TIOKa3aTesIe 1 KPUTEPUEB OLICHUBAHMS JAHHON KOMITETCHIIMK IIpUBEeHa B Tabule 2.7.

Ta6m/1ua 2.7 — Tlokazarenu u KpUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu u Kpurte-

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

3Haem OCHOBHBIE XapaKTepH-
CTHUKH KOHACHCHUPOBAHHBIX
MaTe€puajioB U HUX CBA3bL C
COCTAaBOM U CTPYKTYPOH;

yMeem WCHOIB30BaTh (GHU3H-
KO-MaTeMaTHU4eCcKuil ammapar
JUIsL pacyeTa 3JIEKTPUYECKHUX
U ONTHYECKHX XapaKTepH-

€c800600HO 61a0eem Pa3HBIMU
crnoco0amMy  TIPEICTaBICHUS
¢u3ugeckoil mHbDOpMAIMK B
rpaduuecKoil U MaTeMaTHude-
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3Haem TIapaMeTpbl KOHJEH-
CHPOBAaHHBIX MAaTepHalOB |
0COOCHHOCTH WX OKCIIepH-
MEHTAJIBHOTO HM3MEpCHUs, a
TaKKe M3MEpPEeHHs C IOMO-
IO ABTOMATH3UPOBAHHOTO
HakeTa MPUKJIATHBIX IPo-
rpamM;

CTHK Marepuaa;
yMeem WCTIONIB30BaTh MPH-
KJIaJHble TPOTPaMMBl  JUIA
pacdeta W MOJEIHPOBAHMS
JNIEKTPUUECKUX ¥ OINTHYE-
CKHUX XapaKTEPHUCTHK MaTe-
puana;

cKoit hopme;
demoHcmpupyem HaBBIK pa-
0OTBI B MPOrpaMMHBIX MPO-
JYKTax JUis aBTOMATU3ALUH U
MPOCKTUPOBAHHS;

é1adeem METOAMKON pacdera
JNIEKTPUUECKUX U OITHYE-
CKHMX TapaMeTpOB Marepua-
JIOB 3JIEKTPOHHOM TEXHUKHU

Xopowo
(0a30BbIii ypOBEHB)

3Haem CTPYKTYPY KOHAEHCH-
POBaHHBIX MaTEpUAJIOB;
onpeoensiem METObl aHAIN3a
CTPYKTYpbl KOHIEHCHPOBAaH-
HBIX MaTepHaoB,;
apzaymenmupyem BBIOOp pe-
IICHUA 33/1a4H;

cocmagnaem TUIAH PEIICHHS
3aJa4un

camocmosmenvHo noobupa-
em ¥ TOTOBHUT ISl 3KCIEPH-
MEHTa HeoOxomumoe 000opy-
JIOBaHME;

npumeHsienm METOJIbI
HHSl HETHTIOBBIX 33]1a4;
yMmeem OTIPENCIATH MapaMer-
pbl  KOHIECHCHPOBAHHBIX Ma-
TEPHAIIOB

ymeem paboOTaTh C MaKeTaMH
TPUKIAIHBIX TIPOTPAMM ISt
MOJIEJIMPOBAHUS U TPOEKTH-
POBaHHS;

pertre-

e1a0eem pPa3HBIMH CIIOCO0A-
MH [PEICTaBICHUAMH WH-
dopmaruy;

enadeem Hagvlkamu pabOTHI B
MEKAUCIMIUTHHAPHOM KO-
MaHe

YaoBaersopureabHO
(MoporoBkIii ypoBeHb)

Oaem OIpeNeseHusT OCHOB-
HBIX TIOHSTHI;

pacno3naem TUIBI KOHJICH-
CHUPOBAHHBIX MAaTEPUAIOB

ymeem paboTaTh CoO CIpa-
BOYHOH JINTEPATYPOH;
ucnonv3yem TpUOOPHI, yKa-
3aHHBIE B OMUCaHUM Jabopa-
TOPHOU paboTEHI;

yMeem  TIPEICTABIATH  pe-
3yIbTaThl CBOEH paboTHI

énadeem TEPMHUHONOTHEH B
IpeaMeTHOW objacTH 3Ha-
HHS,

671a0een HaBBIKAMHU IIPAKTH-
geckol paboTel ¢ mpubopa-
MH, YKa3aHHBIMH B OITCaHUH
7ma00paTOPHEIX padboT

3. THITOBBIE KOHTPOJIBHBIE 3AIAHUSA

Jist peanu3aiyy BBILIETICPEYHUCICHHBIX 3a7a4 00yUeHHS UCTIOJIB3YIOTCA CIIEAYIOIINE MaTepHaIbL:

— THUIOBBIE KOHTPOJIbHBIC 3aJaHUsl WIM WHBIE MaTepuaibl, HEOOXOAWMBIC Uil OLEHKM 3HAHWH, YMEHHH,
HaBBIKOB, XapaKTepU3YIONIUX dTarbl (OPMUPOBAHUS KOMIIETCHIIUI B MpoOIlecce OCBOEHHS 00pa3oBaTeIbHOM MpPO-
TpaMMBI, B COCTaBe: OMPOCHI Ha JICKIUX; TPaKTHYECKHE 3a/IaHKsI, TECTOBBIC 3a/1aHusl; KOHTPOJIbHbBIE pabOTHI; WH-

AUBUAYAJIBHBIC 3aJaHUs J'Ia60paT0pHBIe pa6OTLI; CaMOCTOATCIIbHAs pa60Ta; OK3aMCH.

3.1. Onpocsl HA JeKIHUAX
1. Ctpykrypa u cumMeTpusi Kpuctamio. OOparTHas peleTka.
2. Iudpaxiusi peHTTeHOBCKUX Jydeid. TBepoe Tello — Kak ra3 KBa3u4yacTull. TeroBble KoneOaHus pemieT-

KH.

3. TernoBsle u yrpyrue cBoiicTBa KpUCTaJUIOB.

4. OCHOBBI 30HHOW TEOPUH.
5. OnTHueckyre, TMAIEKTPUUECKUE U MarHUTHBIE CBOMCTBA TBEPBIX Tell.
6. ®azoBbie nepexoapl. ledekTrl B kpucTamiax. CBEpXTEKy4eCcTb U CBEPXIIPOBOANMOCTb.

3.2. [IpakTH4yeckue 3a1aHUsA

O WNEF

. DnekTpoH. BonHoBeie cBolicTBa. OCHOBBI KBAHTOBOM MEXAHUKH.
. Bunpl xumuueckux cBs3eil. DHEprus CBSI3U.
. Kpucrammueckoe ctpoenue tBepabix Ten. Pemerka bpago.
. Andpakuys peHTTeHOBCKHX JIy4eH.
. Hopmanbaeie koneOanus penrerku. GOHOHEI.
. TeroBble U yIIpyrue CBOMCTBA TBEPIBIX TEN.

6

7. Cratuctuka 35eKTpoHoB. Pacnipenenenne Oepmu-/lupaxa.

8. Ypoenr @epmu. 30HHBIE JUATPAMMBI TBEPIBIX TEIL.

9. DNEeKTPONPOBOTHOCTH TBEPJIBIX TEII.

10. dedextnr B kpuctamiax. Jledexrst no Hlorrku. Jedhektsl mo dpenkento.
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3.3. TecroBble 3a1aHust
1. Xumuueckue cBs3u. Kpucrammdeckoe crpoenne. DoHOHBI
2. Pacnpeneneane depmu-/Iupaka. DIeKTpOIPOBOAHOCTL. Y poBeHb DepMu

3.4. KonTpoJibHbIE padoTHI
1. Xumuueckue cBs3u. Kpuctammmdaeckoe crpoeare. GOHOHBI
2. Pacnpenencaue ®epmu-Jlupaka. DIeKTPOIIPOBOAHOCTD. YpoBeHs Pepmu

3.5. UnauBuayanbHbIe 32 JaHUA
1. Kpucrannudeckoe ctpoeHue TBEpAbIX Tell. Audpakius peHTTeHOBCKUH Jydel B KpUCTalIax
2. PaHI/IaHI/IOHHLIe He(beKTI)I B TBCPAbBIX TCJIax.

3.6. JlaGopaTopHbIe padoThI

1. OHpeﬂeHCHI/Ie YaCTOTHI KOJIEOaHui MOMCPCYHBIX ONTHYCCKUX (I)OHOHOB B MOHHBIX KpUCTAJLJIaxX.

2. UccnenoBanne TemMrepaTypHOi 3aBUCHIMOCTH 3JIEKTPOIPOBOTHOCTH aMOP(HBIX MOIYTPOBOIHIKOB.

3. HCCHGHOB&HI/IC TeMnepaTypHoﬁ 3aBUCUMOCTHU JICKTPOIIPOBOJHOCTHU IMOJTYIIPOBOJHUKOB.

4. UccnenoBaHue TeMITEPaTypHON 3aBUCHMOCTH 3JICKTPOITPOBOJIHOCTH MOJTMKPUCTAIIMUECKUX (heppoMarte-
THUKOB.

3.7. CamocrosiTesibHas padora

1. CtpykTypa u cumMmMeTpus KpuctayuioB. OOpaTHas pemieTka.

2. ludpakius peHTreHOBCKUX J1yueil. TBepmoe Teno — kak ra3 kBasuyacTull. TeruioBble KoueOaHus penet-
KH.

3. TemoBble U yNIpyrue CBOMCTBA KPUCTAILIOB.

4. OCHOBBI 30HHOU TEOPHH.

5. OHTI/I‘ICCKHC, JUDJICKTPUYCCKUC U MAIrHUTHBIC CBOMCTBa TBEPABIX TCJ.

6. ®azoBble epexonsl. [ledekTsl B kpucTamiax. CBEpXTEKy4eCcTh U CBEPXIPOBOIUMOCTS.

3.8. Dk3ameH

1. Mogenb atoma bopa.

2. KBaHTOBO-MEXaHMUECKOE OMHMCAHHE CTPOCHUE aToMa (AJIEKTPOH KaK BOJHA W KaK YacTUIA, SJIEKTPOH U
MOTEHIUATBHBINA 6apbep, KBAHTOBBIN OCIHILISATOP).

3. Bunsr xumuueckux cBszeid. MexaHu3M 00pa30BaHUsI XUMUYECKON CBSI3H.

4. Xumnueckas cBs3b. MonHas cBsa3b. OOpasoBanue. IIpumepsr.

5. Xumnyeckas cBsi3b. KoBanentHas cBs3b. O6pazoBanue. [Iprmepsl.

6. Xumunueckas cBsi3b. Metammueckas. O6pazoBanue. [Ipumepsr.

7. Xumnueckas cBsi3b. Bonopoanas csze. O6pazosanue. [Ipumeps.

8. Xumuueckas cBs3b. Cuitbl Ban-nep-Baansca. O6pazosanue. [Ipumepsi.

9. Ilpsimast u oOpaTHas pemeTka. MHnekcs Muepa.

10. 3ons! bpummrosna. Ctosyre BOIHEIL.

11. dudpaxuus peHTreHOBCKUX Jydei. 3akoH Bynbda-bparra.

12. Iudpaxnus peHTreHOBCKUX JTydei. Ycnopue Jlaya.

13. KBazuuacTtuisl. Buabl kBaznyacTuil.

14. Tennoseie konebanust. @oHOHBI. AMIUIUTYABI. CTIeKTp KOJIeOaHHH.

15. TemoeMkocTh TBepAbIX Tell. Teopus Duinirelina. Teopus Jlebas. [Tpubmmkenue Jrononra-I1Tu.

16. Aarapmonnyeckue 3@ dekTsl B kKprucTayuiax. TerioBoe paciupeHme.

17. Aurapmonundeckue 3QpQeKTsl B KpucTaiax. TemIonpoBOJHOCTb (JU3JIEKTPUKOB, METAJUIOB U MOJIYIPO-
BOJIHHUKOB).

18. Monens cBOOOIHBIX 3JIEKTPOHOB [pyre.

19. 3onHas Teopus TBepAbIX Ten. YpaBHeHue Llpeaunrepa.

20. DddexTrBHAsT Macca EKTPOHOB U AbIPOK. DH(HEeKTUBHAS INIOTHOCTH COCTOSIHUH.

21. Craructuka >JIE€KTPOHOB U ABIPOK B METAJUIaX W MOIYIPOBOIHUKAX (pacmpenenenue Pepmu-/upaka u
Makc-Benmia-bonenmana).

22. KoH1eHTpalyst 3JIEKTPOHOB U ABIPOK B COOCTBEHHBIX MOIYIIPOBOJHUKAX.

23. TemneparypHas 3aBUCMOCTb YpOBHSI DepMu B COOCTBEHHBIX MTOTYITPOBOJHHKAX.

24. DIeKTpONPOBOJHOCTH METAJIOB U MOJIYTIPOBOJHUKOB.
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25. ledbextol B kpuctaiiax: o llortku u dpenkento.

26. JlehekThl B KpHUCTAJLIAX: AUCIOKALINH.

27. ledexThl B KprcTaJU1ax: JeEeKTbl B IPUMECHBIX CUCTEMAaX.

28. Jedexrol B kpuctamiax. Auddysus negexros.

29. IToaBmXHOCTH HOCUTENEH 3apsnoB. Buapl paccenBaHms.

30. Iomspuzanwmst. Buas! monspuzanuu. BUIbI THAICKTPHICCKUX ITOTEPh.

31. Bunpl marHuTHBIX MatepuanioB. Knaccugukanus maTepraioB MO MarHUTHOM BOCTIPUMMYHBOCTU. TeM-
nepatypa Kropu.

32. OnTH4ecKre CBOMCTBA TBEPIBIX Tel. JIIOMHUHECIICHIIHS.

33. OnTuyeckue CBOMCTBa TBepAbIX Ted. 3akoH byrepa-Jlambepra.

34. OnTuyeckue cBOMCTBa TBEPABIX Tel. OnTuieckue KodQPHUINESHTHI.

35. Yrpyrue cBoiicTBa TBEPBIX Tedl.

36. DneMeHTHI TEOPUH Pa3pyILIEHUS TBEPABIX TEIN.

37. 30HHas TeopHusl TBEPABIX Tel. AnnabaTHUecKoe U OJHOAIEKTPOHHOE MPUOIKEHHE.

38. 3oHHas Teopus TBepABIX Tell. [IpubmmkeHre cBOOOIHBIX AICKTPOHOB.

39. 3oHHas Teopus TBEPABIX Tell. [IpubmmkeHne CHITbHOCBI3aHHBIX DJIEKTPOHOB.

40. 3onHas Teopus TBepAbIX Ted. [IpubnmwkeHue caboCBsI3aHHBIX SJIEKTPOHOB.

4. METOAUYECKHUE MATEPUAJIbBI

4.1 OcHoBHas JIUTEpPATYypa

1. duznka KOHAECHCUPOBAHHOTO COCTOSIHUS: yueOHoe mocobue st By3oB / FO.A. Baiikos, B.M. Kyznernos. —
M.: BUHOM. Jla6opatopwusi 3Hanuii, 2011. — 294 c. (45)

4.2 JlonoJHUTEJIbHAS JIUTepaTypa

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

2. ®usuka TBepaoro tena. ITox penakieit Bepermaruna UK. — M.: Beicias mikosa, 2001. — 238 c. (14)

3. IIporacos 10.C., Uysames C.H. TBepaotenbHas snextponnka. — M3n. MI'TY um. baymana, 2003. — 189 c.

)

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

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

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

4.3 YueOHO-MeTOAUYECKHE OCOOHS U MPOrpaMMHoe o0ecrieyeHue

1. Cmupnos C.B., 3apukosckas H.B. ®usnka KoHAEHCHPOBAaHHOTO cOCTOsIHUS. DU3KKa MOITyIPOBOJHUKOB:
Y4ebHo-MeToANYEeCKOE TTOCOOHE MO ay JUTOPHBIM NPAKTHUECKUM 3aHATHSIM U CaMOCTOSITENIbHOM paboTe 1o Jucuu-
wrHaM «Pu3MKa KOHICHCUPOBAHHOTO COCTOSHUS» U «DPU3UKa MOTYIPOBOAHUKOBY JUIS CTYIEHTOB HalpaBICHUH
noaroroBku 210100 «2OnexkTpoHuka 1 HaHOATEKTpoHUKa» U 222900 «HaHOTEXHONIOTHSI 1 MUKPOCUCTEMHAs TEXHU-
ka». — Tomck: Tomckuit rocy1apcTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U Paguo3IeKTpoHuky, 2011. — 35 c.

[pexTpoHHBIH 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., ®u3nka KOHIEHCHPOBAHHOI'O COCTOSHMA: Y4eOHOe-MeToauueckoe mocodue (mo srabopa-
TOpHBIM paboTtam) [DnekrpoHHbIi pecype] / Caspyk E. B., Kapanckwuii B. B., Cmupnos C. B. — Tomck: TYCVYP,
2016. — 44 c. — Pexxum goctyma: https://edu.tusur.ru/publications/6270.

3. Maremaruueckuii naketr MathCad nnn Mathematica.

4. O¢ucusie nporpammsl Microsoft Office miu Open Office.

4.4 ba3bl 1aHHBIX, THGOPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMbI

1. «<EnmuHoe OKHO JocTyna K oOpa3oBaTeNbHBIM pecypcam» [DNeKTpOoHHBINA pecypc]: HHpopMalMoHHAs CH-
crema. — Pexxum noctyma: http://window.edu.ru/

2. «Hayuno-o0pa3oBatenbhblil moptan TYCYPy [DnexkTpoHHslii pecypc]: HayuH0-00pa30oBaTeIbHbIH MOpTai
yHHBepcuTeTa. — Pexxum goctyna: http://edu.tusur.ru/
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