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1. | Jexkuun 36 36 | 4acoB
2. | JlaGopaTopublie padoThI 16 16 | 4acoB
3. | [IpakTHyeckune 3aHATUS 18 18 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) _ _ 4acoB
5. | Bcero ayiuTOpHBIX 3aHATHI (Cymma 1-4) 70 70 | 4acos
6. U3 HuX B HHTEpaKTHBHOIT (hopme 14 14 | YacoB
7. | Camocrositeabnas padora cryaentos (CPC) 74 74 | 4acos
8. | Bceero (0e3 ’x3amena) (Cymma 5,7) 144 144 | 4acos
9. | CamocT. padoTa Ha OATOTOBKY, CAAYY IK3aMeHAa 36 36 | 4acos
10{ OGwas TPya10€MKOCTh (Cymma 8,9) 180 180 | 4acos
(B 3a4€THBIX eIMHUIIAX) 5 5 3E
Jk3aMeH __4 _ 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-
TEeIBHOTO cTaHmapta Beiciiero oopazoanusi (OPI'OC BO) nanpasnenus 28.03.01 «HaHoTexHONOTHU U
MUKPOCHCTEMHasl TeXHUKa» (YPOBEHb OakajaBpuaTa), YTBEPKIESHHOTO IpHKa3oM MUHHUCTEpCTBa 0Opa-
3oBaHus U Hayku Poccuiickoir @eneparmu ot 6 mapra 2015 1. Ne 117, paccMoTpeHa U yTBEpKIeHA Ha

3acenaHuy Kapeapbl GU3NIECKON MICKTPOHUKHU OT «_ » 2016 r., mporokon No
Pa3zpaborunkm:

[Tpodeccop kadenpsr I / C. B. CmupHOB
Honent kapeapsr PO / E. B. CaBpyx

3aBenyrommii kageapoi
[Ipodeccop kadenpsr @I / [LE. Tposin

Pabovas mporpamMma coriacoBana ¢ GpakyabTeTOM, TPOPHINPYIONMIEH U BBITYCKAIOMIeH Kadeapamu
HAaIpaBJICHHUS TIOATOTOBKH.

Jexan OOT / A.N. Boponun
3aB. mpodumpyromei

kadenpoit 0] / ILE. Tposia

3aB. BbIIyCKarOLIEH

kadenpoit (OC) / [LE. Tposin
JKCHePTHI:

[Ipencenarenb METOAMYECKOM

komuccuu paxkynprera ®IT / N.A. Yucroenosa

[Ipencenarens METOAMYECKOU
komuccuu kagenpst OO / N.A. Uucroenosa
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Heabro n3yueHus: nucuuinibel «dusnuka KOHACHCUPOBAHHOTO COCTOSHUSY SBISAECTCS OCBOCHHE TCOPETUYE-
CKUX OCHOB CTPOCHUSI TBEPIOTEILHBIX MaTEPHAJIOB, UX CBOMCTB, IPOICCCOB U 3(D(HEKTOB B TBEP/BIX TEIAX.

3agayveil m3ydeHus AUCHUIUIMHBI «DW3WKa KOHIEHCHPOBAHHOTO COCTOSHUS» SIBIISIETCS NPHOOpETeHHE
HaBBIKOB M YMEHHUH OTpeAeNeHIs YaCTOThI KOJIeOaHUH ITOTIEPEYHBIX ONTHYECKUX (JOHOHOB B MOHHBIX KPUCTAJIIAX,
M3MEPEHMsI U pacueTa AJIEKTPOIPOBOAHOCTH KPUCTAUTMYCCKUX M aMOPQHBIX MOJYIMPOBOIHUKOBBIX MaTEpPUAJIOB,
orpeieNeHusI COOCTBEHHOTO ONITUYECKOT0 TOTJIONICHHUS B MOTYIPOBOIHUKAX.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBUM ¢ OCHOBHOH 00pa3oBaTeIRHOW MpOrpaMMoN mHcHHILIHHA «DPH3MKa KOHICHCHPOBAHHOTO
COCTOSIHHS» OTHOCHTCS K 00s13aTeIbHBIM TUCITUIIIINHAM 0a3oBoit gactu (b1.65.22).

OCHOBOH 111 U3yYeHUST JUCHMILINHBI «DU3KMKa KOHJIECHCUPOBAHHOTO COCTOSHHS SBJISIOTCS KYpChl: Mate-
MaTHuKa, QU3nKa, XUMUs, KBAHTOBas MEXaHUKa.

OCHOBHBIE TOJOXEHHUS TUCIHILTHHB «DU31Ka KOHJCHCHPOBAHHOTO COCTOSHUS) JTOJKHBI OBITH MCIIOIB30-
BaHBI TIPY U3YYCHUU CIICIYIOIIUX JUCIUIUIAH: (PH3UKO-XUMUSI HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB, MATEPUAIO-
BEJICHUEC HAHOCTPYKTYPUPOBAHHBIX MAaTCPUAIIOB, (PH3UKA TOIYIPOBOJIHUKOB, TBEPAOTEIbHAS DIICKTPOHUKA, HAHO-
ANEKTPOHHKA.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI

3.1. A3yuyeHne OMCUMIUIMHBI HANPABJIEHO HA (JOPMHPOBaHHE Y 0AKAJABPOB CJEAYIOIIMX KOMIIETEH-
111178

— CIIOCOOHOCTBIO IPEICTABIATH aJCKBaTHYIO0 COBPEMEHHOMY YPOBHIO 3HAHUH HAY4HYIO KapTHHY MUpa Ha OCHOBE
3HaHMS OCHOBHBIX TOJIOJKEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U Marematuku (OIIK-1);

— CIOCOOHOCTBIO BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIHMX B X0JIe IPO(eCcCHOHATB-
HOH JIeSTEIbHOCTH, PUBJIEKATh JUISl UX PELICHHs] COOTBETCTBYIOINI r3nuKko-mMaremaTnaeckuii anmapat (OITK-2);

— CIIOCOOHOCTBIO MCHOJB30BaTh OCHOBHBIE IPHEMBI 00PaOOTKU U MPEICTABICHHUS SKCIEPUMEHTAIBHBIX JTaHHBIX
(OIIK-5).

3.2. B pesyabTaTe M3y4eHHUs AUCHUILNIMHBI 0aKAJIABP J0JIKEH:

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHNUS KOHIACHCUPOBAHHOT'O COCTOSHHS;

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

— COBPEMEHHBIE JOCTHKEHUS B 001acTH (PU3UKH KOHICHCUPOBAHHOTO COCTOSHHUS;

— OCHOBHBIE XapAaKTEPUCTUKH KOHJECHCUPOBAHHBIX MATEPUAJIOB U UX CBS3b C COCTABOM U CTPYKTYPOH;

— napaMeTpbl KOHACHCUPOBAHHBIX MaTCPUaIoB 1 0COOEHHOCTH MX N3MEPCHUA;

yMeTb:

— BBIOMpATh MaTepuall C ONTUMAIBLHBIMU CBOMCTBAMHU AJIS1 peasTU3alMu 33124 JJIEKTPOHHUKH;

— HCTOJIB30BaTh (PU3UKO-MaTeMaTHUECKHI anmapaT JJisl pacyeTa JICKTPHUECKUX U ONTHYECKUX XapaKTepH-
CTHK MaTepHana;

— BBIOMpATh METOABI MCCIICAOBAHUS NAapaMeTPOB KOHACHCHPOBAHHBIX MAaTEPUAJIOB, UCHOJIb3YEMBIX B JJICK-
TPOHHOU TEXHUKE;

BJIa/ieTh:

— HaBbIKaMH KOMIUIEKCHOTIO TIOAX0/ia K BEIOOPY HEOOXOAMMBIX CBOHCTB MaTe€pHajoB;

— METOAMKON pacyeTa IEKTPHUECKHUX U ONTUYECKUX MapaMeTPOB MaTepHAIOB 3JIEKTPOHHON TEXHHUKH;

— BI)I6I/IpaTL METO/JbI UCCIICAOBAHUA MTAPaMETPOB KOHJACHCUPOBAHHBIX MaTCPHUAJIOB.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

3a4CTHBIC CAMHUIIEI.

O6I]_Ia$1 TPYAOCMKOCTH JUCHUIIJIMHBI COCTABJISICT 5

Bun yueOHoii padoThI Bceero yacos CEM?TPH
AyIuTOpHBIE 3aHATHS (BCEro) 70 70
B ToMm uucre:
Jlexuun 36 36
JlabopaTopHble paboTHI 16 16
IIpakTuueckue 3aHsATUL 18 18
CamocTosiTeJIbHasi padoTa (Bcero) 74 74
B tom uncne:
IIpopaboTka JIeKIHOHHOTO MaTepHaa 10 10
IToaroToBKa K 7a00paTOpHEIM paboTam 20 20
BrinosnHeHne NpakTUYECKUX 3aJaHuil 12 12
BrimonHenune v 3amuyTa HHANBUAYANBHBIX 3aganuiit U3-1, N3-2 24 24
IToaroroBka Kk KOHTpOIbHEIM paboram KP-1, KP-2 4 4
IToaroroska k Tectam T-1, T-2 4 4
Buj npoMe;KyTOYHOM ATTEeCTAUMH 36 36
DK3aMeH 36 36
O0masi TPyA0eMKOCTh, 4acC 180 180
3averHble EquHUIBI 5 5
5. COAEP KAHUE JUCHUITJINHBI
5.1. Pa3nesnsl JUCHUIIIMH U BUABI 3aHATHH
[P ]
= SE| 2z e B8 s ®dopmupyemMble
Ne HaumenoBanue pa3iena THCHUIIHHBI g Z = E S g e KOMIICTCHITMH
n/n 3 EE| &% 5 3 (OK, OIIK, IIK,
= | 85/ &% £5| & 1ICK)
= |5 |8
1. BBenenue, 1ienu 1 3a1a4n JUCIAIIINHBI 1 - - 1 OIIK-1, OIIK-2,
’ OIIK-5
2. CrpykTypa u cuMMeTpus KpuctaiwioB. OOpaTHas perreTka 3 5 - 13 21 OHKC_);’H?_ I;IK—Z,
3 Judpakius peHTreHOBCKUX JTydeld. TBepmoe Teno — Kak 6 5 4 17 29 OIIK-1, OIIK-2,
" | ra3 kBa3uyacTull. TermioBble KOJIeOaH s PEIIETKH OIIK-5
4. | TemuoBbIe U yOPyTHUe CBOMCTBA KPUCTAIIIOB 6 3 4 11 24 OHK(;_’H?_ TSIK-E,
. OIIK-1, OTIK-2,

5. | OcHOBBI 30HHOH Teopuu 8 4 4 11 27 OIK-5
OnTuyeckue, NUANIEKTPUYECKUE W MAarHUTHBIE CBOMCTBA OIIK-1, OTIK-2,

6. 8 3 4 11 26
TBEPJIBIX TEI OIIK-5
®dasoBbic nepexobl. JedekTsl B kpucTamiax. CBepXTEKy- OIIK-1, OIIK-2,

7. 4 1 - 11 16
4ECTh U CBEPXIPOBOAUMOCTD OIIK-5

UTOrO | 36 18 16 74 144
5.2. Conep:xanue pa3ieioB JMCUUILIUHBI (110 JEKIUSIM)

N . Tpyno- ®Dopmupyemble
° anMeHOBaHHe Cojepskanme pasieion CMKOCTE KOMMEeTEeHIIHN
n/n pa3iesioB (OK, OIIK, IIK,

(4ac.) TICK)

1. Brenenne, nenu u | IIpeamer nucuuiuimHbl U ee 3aaadu. OCHOBHBIE ATAmbl HCTOpUYE- 1 OIIK-1, OIIK-2,
3a7a4u JIUCIU- | CKOTO pa3BUTHA (PU3UKH KOHJIECHCHUPOBAHHOTO COCTOSIHHUA. CBS3b C OIIK-5
TUTHHBI JTPYTUMH TUCITUTUIMHAMH.

2. | Ctpykrypa u | Kpucrannuueckue M HeKpHUCTALIMYECKHE BellecTBa. laeasbHble 3 OIIK-1, OTIK-2,
CUMMETpHS KpHu- | KpucTauiel. CHMMETpHs KpUCTaJUIOB. [IpocTpaHCTBEHHas pemiet- OIIK-5
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
TEJIO — Kak Ta3
KBa3WYaCTHII.
Tenmosele  Kkoute-
OaHUS pemeTKn

VYpasuenus Jlays u bparra-Bynsda. Nntepdepennus. Paccesnue
BOJIH B KpHCTaJulaX. ATOMHBIH M CTPYKTYpPHBI (hakTopbl pacces-
Hust. [ludpakiust Kak METOJ] ONIPEAEIECHHs 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 ¢ 0asucoM. ONTHYECKHE W aKyCTHYECKHE KOJe-
6anuns. ®oHonsl. CTaTHCTHKA (DOHOHOB.

OIIK-1, OTTK-2,
OIIK-5

TemmoBsie H
yopyrue  CBOH-
CTBa KPUCTAJIJIOB

VYnopyrue HampspkeHus W nedopmammid. Monynw YHOpyrocTd H
yHOpyTHe MOCTOSTHHBIC. 3aKOH ['yKa IS H30TPOIHBIX U aHU30TPOTI-
HbIX KpucTajuioB. [lmacthnyHOCTh M paspyiieHue. TernaoeMKOCTb.
Knaccuueckast teopuss TerioeMkocTd. 3akoH [romonra u Iltwh.
Teopun Ditnmrerina u ebas. Aurapmonmsm konebanuit. Termio-
BO€ pacIIMpPEHHe W TEIIONPOBOJHOCTh. DKCHEPUMEHTAIbHbIE Me-
TOJBI MCCIICJIOBAHUS TEIUIOBBIX CBOWCTB M KOJICOATCNBHBIX CIICK-
TPOB TBEPJBIX TE.

OIIK-1, OIIK-2,
OIIK-5

OCHOBBI  30HHOM

TEOpHn

Vpasuenue lllpenunrepa s kpuctaiuia. AnuadaTuueckoe MpH-
ommwkenne. Meron Xaptpu-®@oka. OxHO37eKTpOoHHAs 3amada. Ca-
MocornacoBaHHoe mone. Teopema bnoxa. Mopens Kpénura-
[enrn. DddexruBHas macca. [Ipubmmkenne ciaabol 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, OTK-2,
OIIK-5

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 peleTo4HOe MorioleHne. BiansHie BHENIHUX (ak-
TOPOB Ha CIIEKTPHI HorjomneHus. oTonpoBogUMOCTb. OnTHYEeCKAas
cnekrpockonus. Karono- u ¢ortomomunecuennus. Jusnextpuye-
CKasi MPOHUIIAEMOCTh M MOJISIPU3yeMOCTh Kpuctamios. [lapamarne-
TUKH U TUaMarHeTUKH, eppOMarHeTHKH ¥ aHTH(EPPOMATrHETHKH.

OIIK-1, OTK-2,
OIIK-5

®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,
OIIK-5

5.3. Paznennl JUCHUIIMHBI M MEKIMCUMILIMHAPHBIE CBA3HM ¢ o0ecneynBalOmIMMHU (MpeabIay-
MMH) ¥ 00ecrieyuBaeMbIMH (MOCAEAYIOIIMMHA) TUCHUUIIJIMHAMH

CornacoBaHa Ha noptane N2 4814

Ne Ne pazagesioB 1aHHOM JUCHUIIMHBL, /IS KOTOPHIX HEO0X0AUMO H3yYeHUe
HauMeHoBaHHe 00ecTIeYNBAKOIINX
Ne oGecrneunBaOMX (MpeAbIIYIINX) U 00ecneunBaeMbIX (OCTETYIOMIUX) TUC-
(npeapIAyIuX) U o0ecrneYnBaeMbixX
n/n (mocJienyrImunx) TUCHUININH Ll
¥ 1 | 2 [ 3 [ 4 [ 5 T 6 1 71
IpenmecTBYONHE THCIUTIHHBI
1. | maTemaTuka - + + + + + +
2. | dusmka + + + + + + +
3. | xumus - + + + + + +
4. | xBaHTOBas MEexaHMKa + + + + + + +
Mocaenyomme IMCHUNITUHBI
1 (U3UKO-XMMHST HAHOCTPYKTYPUPO- + n . . . 4 N
BaHHBIX MaTEPHAJIOB
5 | MaTepHaoBe/IeHHe HAHOCTPYKTYPH- + . . . N 4 N
POBaHHBIX MaTCPHAIIOB
3. | ¢u3HKa MOIYIIPOBOTHUKOB + - + - + + +
4. | TBepmoTenbHAS dIIEKTPOHHUKA + + + + + + +
5. | HaHOAJNEKTPOHUKA + - + + + + +
5




5.4. CooTBercTBHE KOMIIeTeHIMH, GopMHpPYyeMBbIX NPH M3YYeHHH IMCHUIIMHBI, 1 BHI0OB 3a-

HATHI
Ilepedenn Buasnl 3ansaTuii
N DopMBbI KOHTPOJIS
KOMIeTeHIu i J 3 JIP CPC
Omnpoc Ha JEKITUH, OTYET 10 JTabopaTopHOH paboTe, OTYET MO
OIIK-1 + + + MIPaKTUIeCKOoil padoTe, 3aIUTa HINBHAYAIFHOTO 3aaHUS, KOH-
TpoJIbHAs paboTa, TECT, IK3aMEH
Omnpoc Ha JEKITUH, OTYET 10 JTabopaTopHOH paboTe, OTYET MO
OIIK-2 + + + MpaKTHYECKOW padoTe, 3alUTa HHIUBHIYAIBHOTO 3a1aHus, KOH-
TpoJIbHasi paboTa, TECT, SK3aMEH
Omnpoc Ha JIEKIHH, OTYET 110 J1abopaTOpHO# paboTe, OTYET MO
OIIK-5 + + + MpaKTHYECKOW padoTe, 3aluTa HHIUBHIYAIBHOTO 3a1aHus, KOH-
TpoJIbHasl paboTa, TECT, SK3aMEH

6. METOIbI U ®OPMbI OPTAHU3AIIUU OBYYEHUS
TexH0JI0rMM HHTEPAKTUBHOI0 00yYeHus NPHU pa3sHbIX (hopMax 3aHATHI B Yacax

DopMmbI IIpakTHnyeckue
MeToabl i Jlexuuu (vac) 3£HﬂTI/m (uac) Beero
Paboma 6 komanoe 4 4
Onpoc na aexyusx 4 4
Ilpezenmayus ¢ udeo u pazoamouHviM Mamepuailos 6 6
WToro MHTEpaKTUBHBIX 3aHATUI 10 4 14
7. JABOPATOPHBIN TIPAKTHKYM
N | Nepaena Tpyzo- KommneTenuun
o/n | AemunIn- TemaTuka JIa0OpaTOPHBIX padoT €MKOCTh OK, OIIK, ITK, IICK
HbI (uac.)
OmnpeneneHrne 4YacTOTHl KOJEOAHWH TOMEPEYHBIX ONTHICCKUX OIIK-1, OIIK-2,
1. 3 4
()OHOHOB B HOHHBIX KPHCTAJIIAX OIIK-5
HccnenoBanue TemmnepaTypHOU 3aBUCUMOCTHU 3JIEKTPOIPOBOIHO- OIIK-1, OIIK-2,
2. 4 4
CTH aMOP(HBIX MOIYIIPOBOJTHUKOB OIIK-5
3 5 HccnenoBanue TemmnepaTypHOU 3aBUCUMOCTHU 3JIEKTPONPOBOIHO- 4 OIIK-1, OIIK-2,
CTH NOJYIPOBOJHUKOB OIIK-5
4 6 HccnenoBanue TemrnepaTypHOM 3aBUCUMOCTHU 3JIEKTPOIPOBOIHO- 4 OIIK-1, OIIK-2,
) CTH MTOJUKPHUCTAINTHICCKIX (PepPOMarHETHKOB OIIK-5
5 6 Onpenenenyre MWHUPUHBI 3alpelIeHHON 30HbI NOJYNPOBOJHUKOB 4 OIIK-1, OIIK-2,
’ 10 Kparo COOCTBEHHOTO MOTJIOMICHUS OIIK-5

W3 npeanaraemoro nepeyHs 1a00paTopHBIX padOT CTYAEHTHI BBIIOIHAIOT 4 padOTHl Ha BBIOOP, HO BBINOJ-
HEHHBIE J1a00paTopHbIe PabOThI JOIKHBI OTHOCHTHCS K Pa3HBIM pa3zeiaM.

8. NIPAKTUYECKHUE 3AHATUSA

Ne Ne pasnena . Tpyno- KoMmnerenunun
oo | AMCHHILIH- TeMaTHKa NPaKTHYECKUX 3aHATHIA eMKOCTh OK, OIIK, ITK, [ICK
HEBI (uac.)
1. 2 OnexTpoH. BonHoBwie cBoiicTBa. OCHOBBI KBAHTOBOU MEXaHUKHU 2 OIIK-1, OIIK-2, OIIK-5
2. 2 Bunbl xumMudeckux cBsizeil. DJHEpPTrus CBSI3U 1 OIIK-1, OIIK-2, OIIK-5
3. 2 Kpucrannuaeckoe ctpoeHue TBepabIx Ted. Pemerka bpass 1 OIIK-1, OTIK-2, OTIK-5
4. 3 Ju¢pakiusi peHTreHOBCKHX JTydeit 1 OIIK-1, OIIK-2, OIIK-5
5. 3 Hopwmanbhble kosiebanus pemeTki. @OHOHBI 1 OIIK-1, OIIK-2, OIIK-5
6. 4 TennoBsle U ynipyrue CBOMCTBA TBEPBIX TEJ 2 OIIK-1, OIIK-2, OIIK-5
7. 5 Craructuka 31ekTpoHoB. Pacnpenenenne @epmu-Jupaxa 1 OIIK-1, OIIK-2, OIIK-5
8. 5 Ypoens @epmu. 30HHBIE JUArpaMMbl TBEPIBIX TEI 2 OIIK-1, OIIK-2, OIIK-5
9. 6 DJIEKTPONIPOBOJHOCTD TBEPJIBIX TeJl 2 OIIK-1, OIIK-2, OIIK-5
10. 7 Hedextsr B kpucramiax. edexrsr mo IHorrku. dedexTs! mo 1 OIIK-1, OIK-2, OIIK-5
DpeHkento
11 2,4 KP-1. Xumnueckue cBs3u. Kpucramgeckoe crpoenne. @oHOHbBI 2 OIIK-1, OIIK-2, OIIK-5
12 5.6 KP-2. Pacnpenenenune ®epmu-/lupaka. OIeKTpONPOBOAHOCTE. 5 OITK-1, OTTK-2, OTTK-5
Yposens Depmu
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9. CAMOCTOSTEJIBHAS PABOTA

Ne Ne pasneaa TemaTHKa caMOCTOATEIBHONH PadoTHI Tpyno- Komnerenuuu KoHTpoJab BbINOJIHE-
n/p | AHCHHILIH (Oemanuzayus) EMIOCTE OK;, OIIK, TIK, HUsI padoThI
HbI 4 (4ac.) ICK P
1. 2-7 [TpopaboTKa JIEKIMOHHOTO MaTepHaa 10 OHK(_)i_’H?_ 1;[K-2, Omnpoc Ha NeKIHIX
IMoxroroBka k ;abopaTopHBIM paboTam, OIIK-1, OIIK-2, OTueTs! o maboparop-
3 3-6 20
HaIMcaHHe OTUYETOB OIIK-5 HBIM paboTaM
4 2-7 BhInonHeHNEe NPaKTUYECKUX 3aJaHuUi 12 OIIK-1, OIIK-2, OT4etEl 10 NpaKTue-
OIIK-5 CKUM paboTam
5 2.3.7 BrinonHeHue u 3amMTa MHIUMBUYaTbHBIX 24 OIIK-1, OIIK-2, 3amura UHIUBUYaIb-
= 3aganni M3-1, 1U3-2 OIIK-5 HBIX 3aJaHHi
6 2.4.5. 6 [loaroroBka K KOHTPOJIBHBIM paboTam 4 OIIK-1, OIIK-2, Pe3ynbTaThl KOHTPOIIB-
> KP-1, KP-2 OIIK-5 HBIX paboT
7 2-7 IloaroroBka k Tectam T-1, T-2 4 OHK&}&S_ I;IK—2, PesynbTatsl TecToB
8 2-7 IlonroroBka u cjaada sK3amMeHa 36 OHK&}&S_ I;IK—2, O1leHKa Ha dK3aMeHe

Temartuka UHIWBUAYAJTbHBIX 33}121HPII71 1 BOIIPOCHI JJId IMOATOTOBKU K 3K3aMCHY IMMPUBEACHBLI B IPHUIIOKCHUU K

JaHHOM pabodyeil mporpaMmme.

10. IPUMEPHASA TEMATUKA KYPCOBBIX IITIPOEKTOB

He npenycmotpeno

11. PEUTUHIOBASI CACTEMA JJ151 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB

Ta6auna 11.1. bajibHble OLleHKH JJIs1 3JIEMEHTOB KOHTPOJISA M CIUIIJIHHbI

. . MaxkcuMaJibHbII
MaxkcuMaJibHbII MaxkcuMmaJbHbII
JJIeMEeHTBI 0aJ1 32 nepuon Bcero 3a
. 0asa Ha 1-y10 KT ¢ 0aJu1 32 mepuoa
yueOHOoii 1esITeIbHOCTH me:xay 2KT u na cemMecTp
HAa4yaJja ceMecTpa mexay 1KT u 2KT
KOHeIl ceMecTpa
BrinmosHeHue u 3aluTa MHAUBUAYAJbHOT'O
8 8
3ananus N3-1
BrinmosHeHue u 3aluTa MHAUBUAYAJIbHOT'O
8 8
3ananus 1N3-2
Kontponsnas pabora KP-1 4 4
Kontponsnas pabora KP-2 4 4
BrimonHenne u 3amuTta  1a00pPaTOPHBIX
it paTop 10 10 20
pabort
BeinosiHenue u 3a a 1pa ec 3a-
BIIT VJ'IH HUE U nuTa MPaKTUICCKUX 6 6 6 18
JaHUM
Tect T-1 4 4
Tecr T-2 4 4
HToro MakcumMyM 3a nepHuosu: 18 20 32 70
Craya sk3amMeHa (MakCHUMyM) 30
Hapacraouum uTorom 18 38 70 100

B sKk3aMeHAIMOHHBIX OWJIETaX COJCPIKUTCS S5 BOMPOCOB, U3 HUX TPU TEOPETHUYECKHUX BOMPOCA MO JCKIMOH-
HBIM 3aHATHAM (110 8 OaJUTOB KaX/Iblil) U Be 3a1auu (110 3 Oayuia Kaxaas).

Tabauua 11.2. Ilepecyer 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Banabl Ha 1aTy KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot MakcuMaJIbHOM cyMMbl 6ayutoB Ha nary KT 5
Ot 70% 1o 89% ot MakcuMaJIbHOI cymMbl OajutoB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMaJIbHOI cymMMbl OajutoB Ha gaty KT 3
< 60 % oT MakcUMaJIbHOM cyMMbI OajutoB Ha nary KT 2
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Ta6anna 11.3. Ilepecyer cymMmMbl 62/JI0B B TPAAMIMOHHYIO H ME:KIYHAPOAHYIO OLICHKY

Ouenka (FOC) HTorosasi cymma 63.]1.]'[?]3, YYUTHIBAET yCIEIIHO Ouenxa (ECTS)
CIaHHBIH IK3aMeH
5 (otnn4HO) (3a4TEHO) 90 — 100 A (oTIdHO)
85-89 B (ouens xopomo)
4 (xopomo) 75 — 84 C (xopomo)
(3a4TeHo)
7074 D (ynoBneTBOpHUTENIHHO)
3 (YIOBIETBOPUTEIIHHO) 65 — 69 YA P
(3auTeHO) 60 — 64 E (mocpencTBeHHO)
2 (neyROBACTBOpHTENBHO), Hu:xe 60 6an110B F (HeymoBIeTBOPUTEIHHO)
(HE 3a4TeHO)

12. YYHEBHO-METOAUYECKOE U UHO®OPMALMUOHHOE OBECHHEYHEHUE JUCLMU-
IJINHBI
12.1 OcHoBHas JUTEpPATYypa

12.1.1. ®u3uka KOHACHCUPOBAHHOTO COCTOSIHUSA: yueOHOoe mocobue mist By30B / FO.A. Baiikos, B.M. Ky3He-
11oB. — M.: BUHOM. JlaGopatopus 3uanwmii, 2011. — 294 c. (45)

12.2 lonosiHuTeIBLHASA JIATEPATYpPA

12.2.1. CmupHoB C.B. ®usuka tBeporo tena: yuedbnoe nmocoodue. — Tomck, TI'Y, 2003. — 276 c. (24)

12.2.2. ®uzuka tBepnaoro Tena. Ilon penakuumeit Bepemarnna N.K. — M.: Bricias mkona, 2001. — 238 c.
(14)

12.2.3. ITporacos 10.C., UyBames C.H. TBepaorensHas snexkrponuka. — M3g. MI'TY um. baymana, 2003. —
189c. (2)

12.2.4. Yynpynos E.B. Kpucramiorpadpusa: VYueonuk mist ByzoB / E.B. Uympynos, A.®. Xoxios,
M.A. @anees. — M.: duzmataut, 2000. — 496 c. (1)

12.2.5. 'yproB B.A., Ocaynenko P.H. ®u3uka TBepmoro Teia Il MHXKEHEPOB: yueOHOe mocobue / pemn.:
JLA. Anemuna. — M.: Texnocdepa, 2007. — 518 ¢. (1)

12.2.6. [1aBnos I1.B. ®usuka tBepaoro Tena: YueOuuk it By3os / [1.B. ITaBnos, A.®. Xoxios. — 3-¢ u3.,
crepeorturl. — M.: Beicmras mkoma, 2000. — 496 c. (60)

12.3 YueOHO-MeTOAUYeCKHE TOCOONSI M IPOrPaMMHOe o0ecriedeHue

12.3.1. CmupHoB C.B., 3apuxosckas H.B. ®usnka KoHIEHCUPOBAaHHOTO cOCTOSIHHS. PU3HKA MOITYIPOBOI-
HUKOB: Y4eOHO-METOIUUECKOe MOCOOUE 110 ayAUTOPHBIM MPAKTHYECKHM 3aHSATHIM U CAMOCTOSITEIILHON paboTe 1o
muctuiInHaM «Du3nka KOHIEHCHPOBAHHOTO COCTOSTHISD M «PU3MKa MOITYTIPOBOTHUKOBY JJI CTY€HTOB HaIlpaB-
nennit nogrorosku 210100 «2OnekTpoHrKa 1 HaHOAEKTpOHUKa» U 222900 «HaHOTEXHOIOTHA U MUKPOCHCTEMHAs
TexHUuKa». — Tomck: TOMCKUI rocyJapCTBEHHBIA YHUBEPCUTET CUCTEM YIPABICHUS U paanuo3IeKTpoHuKkH, 2011, —
35 c. — [anexTpoHHBIi pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Smirnov/%D0%A 1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0
%B2_%D0%A1%D0%92 - %D0%A4%D0%A2%D0%A2.zip

12.3.2. Cappyk, E. B. ®usumka KOHJECHCUPOBAHHOTO COCTOSHUSA [ODJEKTPOHHBIA pecypc] : yueOHO-
METOAMYECKOe TIocoOHe Mo JabopaTopHBIM padoTaM Jisl CTyJIEHTOB HampaBiieHnH nmoAarotoBku 11.03.04 «3rek-
TPOHWKA W HAHOAJIEKTPOHWKA», MPOPmib «MUKPOIIEKTPOHHKA M TBEpIOTEIbHAs 3MeKTpoHHKa», u 28.03.01
«HaHOTEXHOJIOTHK ¥ MUKPOCHCTEMHAsI TEXHUKA», PO uiib «HaHOTEXHONOTHY B AIEKTPOHUKE U MUKPOCHCTEMHON
texuukey. / E. B. CaBpyk, B. B. Kapanckuii, C. B. Cmupnos; peu. I1. E. TposiH ; MunuctepctBo 00pa3oBanus u
Hayku PO (M.), ®I'BOY BO "Tomckuii rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHHUS M PAAHO3IEKTPOHH-
kn" (Tomck), Kadenpa duzndeckoii anexrponuxu. - Tomck : TYCVYP, 2016. - 51 ¢ : puc. - bubmuorp.: c. 51. - b. 1
— Pexxum noctymna: https://edu.tusur.ru/lecturer/publications/6277.

12.3.3. MatemaTuueckuii naket MathCad unu Mathematica.

12.3.4. O¢ucnsie nporpammer Microsoft Office mmu Open Office.

12.4 ba3bl 1aHHBIX, HHPOPMALTHOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI

12.4.1. OOpazoBarenbHbplii TIOpTal B CBOOOAHOM noctyme: «PDu3nKa, XMMHUS, MaTeMaTHKa CTyICHTaM H
mkosbHuKaM. OOpa3oBarenbHbii mpoekT A.H. Bapruna» — Pexxum goctyna: http://www.phds.ru/

12.4.2. «kEquHOE OKHO JOCTyTa K 00pa3oBaTeNIbHBIM pecypcam» [DIeKTPOHHBINA pecypc|: nHPOpMAIOHHAS
cucrema. — Pesxxum nocryma: http://window.edu.ru/

12.4.3. «eLIBRARY.RU» [DsekTpoHHBIH pecypc]: HayuHas 3JIeKTpOHHas OuOiMoTeka. — Pexxum mocTyna:

8
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http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B2_%D0%A1%D0%92_-_%D0%A4%D0%A2%D0%A2.zip
https://edu.tusur.ru/lecturer/publications/6277

http://elibrary.ru
12.4.4. «Hayuno-o0Opa3oBarenpubiid moptan TYCYPy» [DnexkTpoHHBIN pecypc]: HaydHO-00pa30BaTeIIbHBII
nopTaji yHuBepcuTeTa. — Pexxum gocryna: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCOUIIJIMHBI

JlaGopaTopHblie paOOThI MPOBOJATCS B CHEIHAILHO 000pYyIOBaHHOHW Jlaboparopuu «®DHU3MKH KOHICHCHPO-
BaHHOTO COCTOSTHUS M MAaTEPUAIOB AIIEKTPOHHON TeXHUKM» (aya. 119, kopm. ®IT).

[lepeuens MabOPATOPHBIX MAKETOB:

13.1. JTaGopaTopHBIil MakeT JUIs UCCICAOBAaHUS TEMIIEPATYPHON 3aBUCUMOCTH BJICKTPOIIPOBOJIHOCTH TTOJIH-
KPUCTAIUTMYECKUX (DeppOMArHETHKOB;

13.2. JIJaGopaTopHBIi MakeT IS ONPEeACIICHUS YacTOTHI KOJICOAHWH TIOMEPEUHBIX ONTHYECKUX (POHOHOB B
WMOHHBIX KPUCTAIIIAX;

13.3. JTabopaTopHBIil MakeT JyIs ONpPECIICHUS IIUPUHBI 3aNPEIICHHON 30HBI TOJIYIPOBOJHUKOB U KOHIICH-
Tpalluy HOCUTEJNEH 3apsa;

13.4. JTabopaTOpHBIii MakeT JJis ONPEACICHHS IIMPUHBI 3allPEIICHHON 30HBI TMOJYIPOBOJHUKOB 10 Kparo
COOCTBEHHOIO MOTJIOIIECHHS;

13.5. JlabopaTopHbIii MakeT A WCCIEIOBAHUS TEMIEPaTypHOW 3aBHUCHMOCTH 3JIEKTPOIPOBOIHOCTH
aMOp(HBIX TTOTYIIPOBOIHUKOB.
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MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIANA

DenepanbHOE OIOPKETHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE YUPEIKACHHE
BBICIIIEr0 00pa3oBaHust

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

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

«_» 2016T.

®OH/] OLIEHOYHBIX CPEJICTB 1O YYEBHOM JUCIHUILIMHE
OPU3NKA KOHAEHCUPOBAHHOI'O COCTOAHUA

YpoBeHb 0CHOBHOI
00pa3oBaTeIbHON NPOrpaMMbl OakanaBpuaT

HanpapieHust noAroTOBKH 28.03.01 «<HaHOTeXHOJIOTMH U MUKPOCUCTEMHAs TEXHUKA)
IMpoduianb HaHoTexHOoJI0TUH B 3JIEKTPOHUKE U MUKPOCUCTEMHOMN TEXHUKE
®opma 00yueHHs O4YHas

dakyJabTeT anekTpoHHo# Texaukn (OIT)

Kadenpa (duzngeckoit snekTpoHuKH (DI)

Kype 3 Cemectp 4

YueOHblii nu1an Hadopa 2013 roxa u noc/ieayOMMX JeT.

Jk3amen __ 4 cemecTp

Paspaborunkn:
[Tpodeccop kapeapsr DO / C. B. CmupnoB
Honent kapeapsr PO / E. B. Caspyk

Tomck 2016
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1. BBEAEHUE

®onx ouenounsix cpenacts (POC) sBusercs NpUIOKEHUEM K padodeil mporpaMme Y4eOHON AWCIHUITIHHBL
«Du3MKa KOHIACHCHUPOBAHHOTO COCTOSHUS» M TPEICTABISIET COOOW 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 aucuuminrne «Pu3nka KOHASHCUPOBAHHOTO COCTOSIHUSD) MCIIONB3YETCs MPU MPOBEACHUH
TEKYIIETO KOHTPOJI yCTIEBAEMOCTH U MPOMEXYTOUHON aTTECTALMU CTY/I€HTOB.

Ilepeuenp 3akperuieHHBIX 3a JUCHUILUITMHOW «PU3MKa KOHIEHCUPOBAHHOTO COCTOSIHUS» KOMIIETEHLMHU MpH-
BeleH B Tadimue 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 TUCIATIINHON KOMITCTCHITHIA

Kopn

DopMyJIMPOBKA KOMIIETEHUMH

Jranbl GOpMHPOBAHUS KOMIETeHIINI

OIIK-1

CIIOCOOHOCTBIO TIPEJCTAaBIIATh aJCKBATHYIO CO-
BPEMECHHOMY YPOBHIO 3HaHUI Hay4dHYIO KapTH-
Hy MHpa Ha OCHOBE 3HaHMS OCHOBHBIX IOJIOXKe-
HUM, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK U
MaTeMaTUKH

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

3Hamb HU3NKO-XUMHIECKHUE OCHOBBI B3aMMOJICHCTBHS MEXK-
JIy OCHOBHBIMH MaTepHajaMHU AJIEKTPOHHOM TeXHUKY;

3HAmMb COBPEMEHHbIE JIOCTIDKEHUSI B 00J1acTH (DM3UKH KOH-
JICHCHPOBAaHHOTO COCTOSIHHUS;

yMmems BBIOUpPATh MaTepHajl C ONTUMAIbHBIMU CBOWCTBAMHU
JUIS pealn3aliy 3a/1a4 AIeKTPOHUKHY;

6nadems HaBBIKAMH KOMIUIEKCHOTO ITOZIXOZa K BBIOOpY He-
00XOJVIMBIX CBOHCTB MaTepHalioB;

OIIK-2

CIOCOOHOCTHIO BBISBIISTh €CTECTBEHHOHAYUHYIO
CYIOIHOCTh TpOOJEeM, BO3HUKAIOMINX B XOJE
npo¢ecCHOHaNbHON IeATEeNEHOCTH, IPUBIICKATH
UL WX PEIICHHUs COOTBETCTBYIOUIHI (pH3HMKO-
MaTeMaTU4ecKui anmnapar

3HAmMb OCHOBHBIE XapaKTEPUCTUKU KOHAECHCHPOBAHHBIX Ma-
TEpHUAJIOB U X CBA3b C COCTABOM U CTPYKTYpOH;

yMemb WCTIONB30BaTh (PU3MKO-MaTEeMaTHUECKHH ammapar
JUISL pacyeTa 3JEKTPHIECKUX W ONTHYECKUX XapaKTEPHCTHK
MaTepHaa;

6nadems METOAMKOMN pacdera IEKTPUIECKUX U ONTHYECKUX
napaMeTpoB MaTEPHAJIOB MIEKTPOHHON TeXHUKH;

OIIK-5

CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC IIpHE-
MbI 00paOOTKH U MPEICTABICHUS IKCIICPUMEH-
TaJbHBIX TAHHBIX

3Hamb TApPaMeTpbl KOHJEHCUPOBAHHBIX MaTepUajioB U 0CO-
OEHHOCTH MX U3MEPEHUS;

yMemb BBIOHMpPATh METOIBI MCCIICIOBAHUS MapaMEeTPOB KOH-
JIEHCUPOBAHHBIX MaTEPHUAJIOB, HCIOJIb3YEMBIX B JJIEKTPOH-
HO# TeXHUKE;

61adems METOIAMH HCCIICOBAHUS MapaMETPOB KOHICHCH-
POBaHHBIX MaTEPHAIIOB.

2. PEAJIM3ALIUA KOMHETEHIII/Iﬁ
2.1 Komnerennusa OIIK-1

OIIK-1

CIMOCOOHOCTHIO MPEICTABJATH a1eKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYI0 KAPTHHY
MHpPa HA OCHOBE 3HAHHMA OCHOBHBIX IOJIOKEHUH, 3AKOHOB U MeTOJI0B eCTeCTBEHHBIX HAYK M Ma-

TEMATHKHU

s hopMuUpOBaHUS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH psijl dTanoB. CojiepikaHue 3TarnoB GOpPMHUPO-
BaHUS KOMIIETCHITUH, BU/IbI 3aHATUI U UCTIOJIB3yEMbIE CPE/ICTBA OLICHUBAHUS MPE/ICTABJICHEI B Ta0mmie 2.1.

Tabnuna 2.1 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIC CPEJICTBA OLCHUBAHMSI

CocraB 3HaTL YMmern Baanern
Conep:xanue 3Haem OCHOBHBIC 3aKOHOMEp- | ymeem BBIOMpATh Marepuan C | eladeem  HABBIKAMH  KOM-
ITANOB HOCTH (pOpMHUpPOBAHHS KOHJICH- | ONTUMAIGHBIMH  CBOWCTBAMH | IDICKCHOTO IMOJXOAa K BBIOODPY
CHUPOBAHHOTO COCTOSIHHS JUIL peajM3alyu 3a7ad 3JeK- | HeoOXOJMMBIX CBOWCTB Marte-
3Haem (PU3UKO-XUMHYECKHE | TPOHHUKH puaios

OCHOBBI B3aUMOJIEHCTBUS MEXK-
Jly OCHOBHBIMU MaTepualaMu
SNEKTPOHHON TEXHUKH;

3Haem COBPEMEHHBIE JIOCTH-
KEHHUS B 00macTu (PU3NKH KOH-
JICHCHUPOBAaHHOTO COCTOSTHHSA
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Buanl 3anaTmii

Jlexumuy;
IIpakTueckue 3aHATUS;
['pymmoBsie KOHCYTBTALIUN

[IpakTryeckue 3aHATHS;
JlaboparopHble paboTHI;
WHouBuayanbHOE 3ajaHKE;
CamocrosrenpHas pabota

JlaGopaTopHble paboThI

Hcnoab3yembie
CpeACTBa OLleHU-
BaHMUs

Onpockl Ha JIEKIUSX;
[IpakTrdeckue 3amanus (3ammu-
Ta);

TecToBBIC 3a1aHNS;
KonTtpomnbHbie paboThI;

WunuBunyansHble 3aJaHUs
(3amuTa);

JlaGopaTtopHsie paboThI (3amu-
Ta);

Ok3aMeH

[pakTnueckue 3amaHus (BBI-
TIOJTHEHUE, 0(OpPMIICHHE);
VHauBunyansHee 3a1aHus
(BBIOTHEHHE, OPOPMIICHHE);
JlaGopaTtopHble paboThl  (BBI-
MOJTHEHUE, 0(OPMIICHHE)

JlabopatopHsie pabOTHI (3amu-
Ta);
OK3aMmeH

OO6mue xapakTepUCTUKH TIOKa3aTele U KpUTepreB OleHMBAHMS KOMIIETCHIIMH Ha BCEX JTaraxX MpUBEICHBI

B Tabimie 2.2.

Tabmuma 2.2 — O0mpye XapakTepUCTHKH IMOKa3aTeneld M KPUTEPHUEB OIICHUBAHNS KOMIIETEHITUH T10 dTarnam

Ioka3aTenu u Kpurte-
puu

3HaTh

Ymern

Baagern

Otiu4HO
(BBICOKHi YPOBEHB)

obOnamaer (QakTHYSCKUMH U
TEOPETUICCKUMHU 3HAHUSAMU B
npenenax u3ydaeMoi obusa-
CTH C TIOHUMAaHUEM TPaHUI
MPUMEHUMOCTHU

oOyamaeT QUamna3oHOM IIpak-
TUYECKUX YMEHHH, Tpebye-
MBIX JJI1 Pas3sBUTUA TBOpYC-
CKUX pelleHull, abctparupo-
BaHUs PoOIIeM

KOHTpOJIUpYeT padoTy, Mpo-
BOJIUT OLIEHKY, COBEpILECH-
CTBYET JIeHCTBUSI pabOTHI

Xopowmo
(0a30BbIii ypOBEHB)

3HaeT (haKThl, NPHUHIIUIIHI,
MPOIIECCHI, OOIIUE MOHATHUS B
npenenax u3ydaeMoi obusa-
cTH

o0namaeT Quana3oHOM Ipak-
TUYECKUX YMEHHH, Tpebye-
MBIX JUIS PEIICHUS Orpee-
JICHHBIX Tpo0jeM B obiactu
HCCIIETOBAHMS

OepeT OTBETCTBEHHOCTh 3a
3aBeplIeHHe 3a/1ad B HCCIe-
JIOBaHUH, MPUCIOCAOIHUBACT
CBOE IMOBeICHUE K O0O0CTOS-
TENBCTBAM B PELICHUH MPO-
OeM

YaoBieTBOpUTEIbHO
(moporoBblii ypoBeHb)

o0OaaeT 6a30BBIMU OOIIIMMU
3HAHUSAMU

o0asaeT OCHOBHBIMH yMe-
HUSIMH, TpeOyeMBIMH  JUIS
BBITIOJTHEHHS TIPOCTHIX 3a1a4

paboTtaer
HaOIIOAEHUN

opu  TpSIMOM

dopMynupoBKa MoKaszareinell ¥ KpUTepHeB OLICHUBAHUSI JAHHOW KOMIIETCHIINH MTPHUBE/ieHa B Tadmuie 2.3.

Ta6n1x1ua 2.3 —Iloka3arenu u KPUTCpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

Iloka3aTenu u KpuTe-
pun

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

3Haem COBPEMEHHbBIE JOCTH-
JKEHUs B o0JacTu (QU3MKH
KOH/ICHCHPOBAaHHOTO COCTOS-
HUS;

apeymenmupyem BBIOOD Me-
TOJa aHaimm3a KoyeOaHuH
KPHUCTAJUTNUECKOH PELIeTKH;
Qusuuecku  apeymenmupyem
BBIOOp M IUIaH pEIIeHHs 3a-
Jaqu;

epaguuecku  unIOCMpUpyem
3amaqy

6000010 NpuMmeHsiem MeTO-
bl PEIICHHS  HETHUIOBBIX
3ajay;

yMeem BbIOMpaTh MaTepHall ¢
ONTUMAJILHBIMU CBOMCTBAMU
JUIS pealn3aluy 3a1a4 dJIeK-
TPOHUKHU

c60600HO 61a0eem Pa3HBIMU
crocobamMH  TpeACTaBICHUS
¢u3ugeckoil nHbOpMAIMK B
rpadUUecKoi U MaTeMaThude-
cKo# Gopme;

Ccnocoben op2anu306amsv pa-
00Ty B MEXIUCHUILUTHHAPHON
KOMaH/IE;

deMoHCmpupyem cnoco6-
HOCMb  KOPPEKTHO JlaBaTh
OLIEHKY TIpOJIENIaHHOH pabo-
TE;

énadeem HAaBBIKAMH  KOM-
IUIEKCHOTO TIOAXO0Ja K BBIOO-
py HEOOXOIMMBIX CBOMCTB
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MaTepuaioB

Xopowo
(0a30Bblil ypOBeHb)

3Haem (HUBUKO-XUMHYCCKHEC
OCHOBBI B3aUMOJIEUCTBHS
MEXIy OCHOBHBIMH MaTepH-
ajaMM 3JEKTPOHHOM TEXHU-
KU,

uMmeem TIPEICTABICHUE O CBS-
31 MEXKAY KOJICOaHUSIMH KPH-
CTANTUYECKON PEeIeTKH U ee
(hU3MYeCKUMU CBOMCTBAMU;

camocmoamenvno noooupa-
em W TOTOBHT Ul 3KCIEpH-
MeHTa HeoOxommmoe 00opy-
JIOBaHMUE;

npumeHsenm METOMbI
HHS HeTHIIOBBIX 3371a4;
yMeem OIPENEINATh CTPYKTY-
Py IIPOCTEHIINX pPEIIETOK IO
JAHHBIM PEHTI€HOCTPYKTYp-

penre-

apaymenmupyem
TUIaH PELICHUs 3a]1auk

BBIOOp U

HOr'o aHaJIu3a

e1a0eem pPa3HBIMH CIIOCO0A-
MH IPEICTaBICHUAMH HH-
¢dopmarmu;

enadeem Hagvlkamu paboOTHI B
MEXAUCLUIIMHAPHON KO-
MaHze;

cnocoben Kaaccuguyupo-
6amb TUNBI KOJEeOaHUIl KpH-
CTAJUTMYECKO perIeTKH

Y0B1ETBOPHUTEIBHO
(OpOroBLIii ypOBEeHB)

HBIX TIOHSTHI;
3Haem OCHOBHBIE
MEPHOCTH

HUS,

0aHWUs peIIeTKy;
3Haem OCHOBHBIC

yMEET UX IPUMEHATh
IIPAKTUKE

Odaem ONpENCICHUS OCHOB-

3aKOHO-
(dhopmupoBanus
KOH/ICHCHPOBAHHOTO COCTOSI-

3Haenm OCHOBHBIC THUIIBI KOJIC-
METOABI

peuIicHus THUIOBBLIX 3aJad U
Ha

BOYHOH JINTEPATYPOH;

TOPHOU paboTEHI;
yMeem  TPEICTABIATH
3yJBTaThl CBOCH PaboTHI

ymeem paboTaTh CO CIpa-

ucnonvsyem MPHOOPHI, yKa-
3aHHBIC B ONHCAaHUM J1abopa-

pe-

6nadeem TEPMHUHONOTHEH B
npeAMETHOW obylacTH  3Ha-
HHS;

6n1adeem HaBBIKAMH IIPAKTH-
geckor paboTel ¢ mpubopa-
MH, YKa3aHHBIMH B OITCaHUH
7mab0paTOPHEIX padboT

2.2 Komnerenuusa OIIK-2

OIIK-2

CIIOCOOHOCTBIO BBISIBJISTH €CTECTBEHHOHAYYHYIO CYHIHOCTH l'[pOﬁJ'leM, BOZHUKAKIIMUX B XO0/1€

Npo¢ecCHOHAIBHON 1esiTeIbHOCTH, IPUBJIEKATH IS UX PELIeHUs] COOTBETCTBYIOIIMI (pu3nKo-
MaTeMaTU4YecKHH anmapar

Hnst popMupoBaHysi KOMIETEHIIMA HEOOXOANMO OCYLIECTBUTH P 3TanoB. ConepxaHue 3TarnoB (GOpMHPO-
BaHMsI KOMIIETEHIIMH, BUbI 3aHATHI U HCIIOJIb3yEeMbIE CPE/ICTBA OLICHUBAHMS IpeICTaBIeHbI B Tabmuue 2.4.

Tabnuna 2.4 — Drtansl HOpMUPOBAHUS KOMIIETEHIIUH U UCTIOJIb3yEeMbIE CPEJICTBA OLCHUBAHUS

MaTepuajioB U MX CBS3b C CO-
CTaBOM U CTPYKTYpOI

pacyera 3JEKTPUYECKUX M OII-
THYECKHX XapaKTEPUCTUK Ma-
TepHuaia

CocraB 3HATD YmMmernb Baagern
Copep:xanue 3Haem OCHOBHBIC XapaKTepH- | ymeem WCIONB30BaTh (PU3UKO- | 67a0eem METOIUKOW pacdera
ITANoOB CTHKU KOHJEHCUPOBAHHBIX | MaTeMaTUYECKUH ammapar Ajs | SJEKTPUYECKUX M ONTHYECKUX

napaMeTpoB MAaTCPUAJIOB DJICK-
TpOHHOﬁ TCXHHUKH

Buabl 3aHarui

Jlexummy;
[IpakTHueckue 3aHATHS;
['pynoBbie KOHCYNbTAIIUU

IIpakTHueckue 3aHsATHS;
JlabopatopHbie pabOTHI;
WNHpuBuayansHOE 3ajaHKE;
CamocrosrensHas pabota

JlabopatopHblie pabOTHI

HUcnoab3yembie
cpelacTBa OLEHH-
BaHUs

Onpockl Ha JEKIUSX;
IIpakTryeckue 3amanus (3aiu-
T2);

TectoBble 3a1aHMs;
KonTtpomnbHbIe paboThI;

WuauBuayansHele 3a1aHus
(3ammTa);

JlabopaTopHsle paboThI (3amiu-
Ta);

OKk3ameH

[IpakTnueckue 3amaHus (BBI-
MoJIHEHUE, 0ohopMITeHHE);
WHnuBKyansHble 3aJ[aHus
(BbIMIONTHEHUE, O(hOPMIICHHE);
JlaGopaTopHble paboTHl  (BBI-
TIOJTHEHHE, 0(OpMIIEHHE)

Jlaboparopubie paboThI (3amu-
Ta);
DKk3aMeH
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OO0mne xapakTepUCTUKH TIOKa3aTele U KpUTepreB OIEHMBAHMS KOMIIETEHIIMM Ha BCEX dTaraxX MpUBEICHBI

B Ta0mue 2.2 B 1. 2.1.

(DOpMy'J'II/IpOBKa MoKa3aTejeH u KpUTCPHUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIMU ITPUBECACHA B Ta6n1/1ue 2.5.

Tabmwmma 2.5 — [loka3aTenn U KpUTSPUH OIICHUBAHMS KOMIICTCHITHH Ha dTarax

Iloka3atenu u Kpurte-
puu

3HaTh

Ymernb

Baagern

Otiu4HO
(BBICOKHi YPOBEHB)

3Haem OCHOBHBIE XapaKTepH-
CTUKA  KOHICHCUPOBAHHBIX
MaTepuagoB U HX CBA3b C
COCTaBOM U CTPYKTYPOWU;
Qusuvecku apeymenmupyem
BBIOOp M IUIaH pEICHHs 3a-
Jlauy;

epagpuuecku unniocmpupyem
3a1a4y

€c80000HO npumeHsiem MeTO-
bl  PELICHUs  HETHUIIOBBIX
3ajad;

yMeem WCIOJIB30BaTh (HU3M-
KO-MaTeMaTHYeCKHi amnmapar
JUISL pacyera 3JEKTPHYECKUX
M ONTHUYECKUX XapaKTepu-
CTHK MaTepuaia

€80000HO 61a0eem Pa3HBIMU
Croco0amMy  INpeCTaBIICHHS
¢dusnueckoit uHbDOpPMANUH B
rpaduyeckoil ¥ MaremMaTH4e-
cKoit hopme;

cnocoben opaanu306ams pa-
00Ty B MEXIUCLHUIUIMHAPHOM
KOMaHze;

deMoHCmpupyem cnocoo-
HOCMb  KOPPEKTHO — J1aBaTh
OLICHKY MpOJeNIaHHO# pabo-
TC;

671a0eem METOIMKON pacyera
JNIEKTPUYECKUX M OINTHYE-
CKUX TIapaMeTpoB Marepua-
JIOB 2JICKTPOHHOM TEXHUKHU

Xopomo
(0a30BbIii ypOBeHB)

3Haem CTPYKTYpY KOHIEHCHU-
POBaHHBIX MaTepHAJIOB;
onpedesisiem METO/bl aHAIIN3a
CTPYKTYpbl KOHICHCHPOBAH-
HBIX MaTepHaJoB;
apzymenmupyem BBIOOp pe-
IICHUS 33/1a4H;

cocmagnsem TUIAH PEIICHHS
3aJa4un

camocmosmenvHo noobupa-
em W TOTOBHUT ISl 3KCIEPH-
MEHTa HeoOxomumoe 00opy-
JIOBaHWE;

npumensiem METOJBI
HHS HETHUTIOBBIX 33]1a4;
ymeem OTIPENEIATH MapaMer-
pBl  KOHIEHCHPOBAHHBIX Ma-
TEpPHAIIOB

pere-

e1a0eem pPa3HBIMH CIIOCO0A-
MH [PEICTaBICHUAMH HH-
dopmaruy;

enadeem Hagvlkamu paboOTHI B
MEKAUCIUIUTMHAPHOM KO-
MaHze

YaoBaersopurenbHO
(MoporoBkIii ypoBeHb)

Oaem OTpeNENeHUs] OCHOB-
HBIX TIOHSTHI;

pacnosnaem TUIBI KOHJICH-
CHUPOBAHHBIX MAaTEPUAIIOB

ymeem paboTaTh CO CIpa-
BOYHOH JINTEPATYPOH;

ucnonv3yem TIPHOOPHI, YKa-
3aHHBIE B OMUCaHUM Jabopa-
TOpPHOH paboTEHI;

yMeem  TPEACTaBIATH
3YJIBTaTHl CBOCH PabOTHI

pe-

61a0een TEPMUHOJIOTHEH B
ImpeaMeTHOW objacTh  3Ha-
HUS;

é1adeem HaBBIKAMH IPAKTH-
yeckoil paboTel ¢ mpubopa-
MU, YKa3aHHBIMU B OITMCAaHUU

1mab0paTOPHBIX padboT

2.3 Komnerenuusa OIIK-5

OIIK-5

TaJbHbIX JaHHbIX

CIIOCOOHOCTHI) HCIO0JIb30BATH OCHOBHBbIE NPUEMbl 00pa0OTKM M NMpeACTABJICHHUS IKCIIEPUMEH-

Hnst popMupoBaHrsi KOMIETEHIIMA HEOOXOAUMO OCYLIECTBUTH pAf 3TanoB. ConepxaHue 3TanoB (HopMHUpo-

BaHHA KOMIICTCHIINH, BUBI 3aHATUH U HCIIOJIB3YEMBIC CPCICTBA OLCHNBAHUS IPCACTABJICHBI B Ta6m/1ue 2.6.

Tabmwmima 2.6 — 3tansl GopMUPOBAHNS KOMIIETCHITMH U UCIIOJIb3yEeMbIE CPEICTBA OTICHUBAHUS

OCHHOCTH UX U3MEpCHUs

JACHCHUPOBAHHBIX MAaTCpUAJIOB,
HCIOJIb3YEMbIX B BHCKTpOHHOﬁ
TCXHUKE

CocraB 3HaTL Ymern Baagern
Coaep:xkanue 3Haem TAPaMETPhl KOHICHCH- | yMeem BBIOMpAaTh METOIBI WC- | 61adeem METOJAMH HCCIEIO-
ITaNnoB POBaHHBIX MAaTEPUAIOB U OCO- | CIIEJOBAHMSI MapaMETPOB KOH- | BaHMs MapaMETPOB KOHJEHCHU-

POBAHHBIX MATEPUATIOB

Buapl 3anaTii

Jlexumuy;

HpaKTI/ILIGCKI/IG 3aHATHA,

JlabGopaTopHble paboTHI

CornacoBaHa Ha noptane N2 4814

14



[pakTryeckue 3aHATHS;
I'pymnmoBsie KOHCYTBTALIUI

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

Hcnoab3yembie
CpeACTBa OLleHH-
BaHHUs

Onpockl Ha JIEKIUSX;
[IpakTrdeckue 3amanus (3amu-
Ta);

TecToBBIC 3a1aHNS;
KonTtponsHbie padoThr;

WunuBunyansHbie 3aJJaHUs
(zamura);

JlabopaTopHsle paboThI (3aiiu-
Ta);

Ok3aMeH

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

JlabopatopHsie pabOTHI (3amu-
Ta);
OKk3ameH

OO0mre XxapakKTePUCTUKH TI0Ka3aTeaeii 1 KpUTEPHUEB OlCHUBAHM KOMIICTEHIIMK Ha BCEX JTallaxX IMPUBEIACHBI
B Ta0mmie 2.2 s 1. 2.1.
dopMyIMpoBKa TIOKa3aTese U KPUTEPUEB OIICHUBAHMS JAHHON KOMITCTSHIIMH MTPUBE/IcHA B Ta0umIe 2.7.

Tabmuma 2.7 — [loka3aTenu 1 KpUTEpUH OIIEHWBAHUS KOMITETEHITMH Ha Tanax

IToxa3zaTenu u Kpurte-

KOHJICHCHPOBAaHHBIX MaTepH-
aJIOB;
Qusunecku apeymenmupyem

KOHACHCUPOBAHHBIX MAaTCpU-
aJIOB, MCIOJb3YCMbIX B JJICK-
TpOHHOfI TCXHHUKEC

3HaThb Ymern Baanern
pun
OTan4YHO 3Haem TIAPAMETPBl KOHICH- | CB0O0OHO npumewsiem METO- | c60000HO 6l1adeem Pa3HbIMU
(BBICOKH YPOBEHB) CHUPOBAHHBIX MATEPHAJIOB W | bl PEHICHHUSA HETUIOBBIX | CIOCO0AMHM  MPEICTABICHUS
0COOCHHOCTH MX U3MEPEHHSI; 3a/ay; ¢u3nyeckoii mHpopManuu B
apaymenmupyem BbIOOp Me- | ymeem BbIOMpaTh MeTOmbl | rpaduueckoil U mMaremaruye-
TOIA aHaIW3a TapaMeTpPOB | WCCICIOBAHHS MApaMEeTpPoOB | CKOH (opme;

cnocoben opeaHuzoeamv pa-
00Ty B MEXIHUCIUILTHHAPHOMN
KOMAaHJIE;

(0a30BbIii ypoBeHb)

TEIJIOBBIX, YIPYTUX, ONTHYE-
CKHUX, JAHUIJIEKTPUYECKUX U
MAarHMTHBIX CBOHCTBax KOH-
JICHCUPOBAaHHBIX  MaTepua-
JIOB;

onpedesisiem METOIBI H3Me-
peHHs TMapaMeTpoB KOHJCH-
CHPOBAHHBIX MAaTEPUAJIOB,;
apeymenmupyem BBIOOp pe-
IICHUS 3a/1a4H;

cocmaensem TUIaH PEIICHUS

em W TOTOBHUT JJIsl SKCIEpH-
MeHTa HeoOxomumoe 00opy-
JIOBaHMUE;

npumeHsen MeTOJIbI
HHSl HSTUTIOBBIX 3371a4;
yMeem BBIIOJHATD OLIEHOY-
HblE  pacyeTbl  TEIJIOBBIX,
YIPYIUX, ONTHYECKHX, [H-
ANIEKTPUUECKUX U MarHUTHBIX
[apaMeTpoB  KOHAEHCHUPO-
BaHHBIX MaTEPHAJIOB

pere-

BEIOOp W IIaH pEIIeHUs 3a- OdeMoHCmpupyem cnocoo-
Ja4u; HOCMb  KOPPEKTHO  J1aBaTh
epaguuecku unmocmpupyem OLICHKY IpojieNIaHHol pabo-
3agauy TE;
énadeem METOAAMH HCCIIEJO-
BaHMs IapaMeTpOB KOHJIEH-
CHPOBaHHBIX MaTEPUAJIOB
Xopomio umeem  mpedcmagienue O | camocmoamenvHo noodupa- | eiadeem PasHBIMH CIOCO0a-

MU TpPEACTABICHUAMH HWH-

(dopmarmu;

enadeem Hagvlkamu paboOTHI B
MEKAUCIMIUTMHAPHOM KO-
MaHJIE;

Ccnocoben BbLINOIHUMY  OlLie-
HOYHBIE PAacyeTbl TEILIOBBIX,
YOPYTUX, ONTHYECKHUX, IH-
NEKTPUYECKUX U MATHUTHBIX
napameTpoB KOHJIEHCHPO-
BAaHHBIX MaTEPUAJIOB

YaoBaersopureabHO
(IOpOroBLIil yPOBEHB)

331291
Oaem OTpeNENeHUs] OCHOB-
HBIX TOHATHH;

pacnosnaem IapaMeTphl
KOHJICHCHPOBaHHBIX MaTepH-
N ():

3Haem OCHOBBI 30HHOM Te€O-
PHUH CTPOCHUS TBEPABIX TEI

ymeem paboTaTh CO CIpa-
BOYHOM JIUTEPATYpOH;

ucnonv3yem TpUOOPHI, yKa-
3aHHBIE B OITMCAaHUM Jlabopa-
TOPHOM paboTBHI;

yMeem  TIPEIICTABIATH
3yIbTaThl CBOEH paboThI

pe-

61adeem TEPMUHOJIOTHEH B
IpeAMETHOW obylacTn  3Ha-
HUS;

6n1adeem HABBIKAMU IPAKTH-
yeckod paboThl ¢ mpubdopa-
MU, YKa3aHHBIMHU B OITCAHHH
71a00paTOPHBIX PadoOT
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3. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUSA

Jiist peanu3aiuy BBILICTICPEYHCICHHBIX 3a7a4 00yUeHHS UCTIONIB3YIOTCS CIIEAYIOIINE MaTepHaIbL:

— THUIOBBIE KOHTPOJIbHBIC 3aJaHUsl WIM WHBIE MaTepuanbl, HeOOXOIWMBIE AJS OLEHKH 3HAHWH, YMEHHH,
HAaBBIKOB, XapaKTEePHU3YIOMINX dTarbl (OPMUPOBAHMUS KOMIIETEHITNI B MPOIIECCE OCBOCHUA 00pa3oBaTeIbHON Mpo-
TpaMMBI, B COCTaBe: OMPOCH! Ha JIEKIHAX; MPAKTUIECKHE 3aJaHUS; TECTOBBIC 33JaHUS; KOHTPOJIbHBIE paOOTHI; WH-
IUBHIYyaNbHBIC 33JaHUs; TabopaTopHble paboThl; CAMOCTOSITENIbHAS Pad0Ta; SK3aMEH.

3.1. Onpocs! Ha JeKIUAX

1. CTpykrypa M cuMMeTpHusi KpucTauioB. O0paTHas pemerka: Kpucrtajumyeckue U HEKpHCTalLIUde-
ckue BemiectBa. Mneanpnsle kpuctauipl. CuMmetpus kpuctamuioB. [IpocTpancTBennas pemerka. Kpucramiorpa-
(uueckue KaTeropuy, CUCTEMbl U CUHIOHMHM. [ pymnmnbl TouedyHoit cummetpun. TpancnanuonHas cumMeTpusi. Cun-
TOHUU U pemieTku bpasa.

2. Inppaxuus peHTreHoBckux Jay4eii. TBepaoe Tesio — kak ra3 kpazuyactuu. TenjioBble Koj1edanus
pemierku: Ypasaenus Jlay» u bparra-Bynsda. Matepdepenmnus. PaccesHue BomH B KpucTauiax. ATOMHBIN H
CTPYKTYpHBIH (akTopbl paccesHus. Judpaknust Kak METOJ ONpeaeseHHs CTPYKTYPhl KPUCTAIUIOB. DKCIIEPUMEH-
TaNbHBIE METOMBI MONyYeHUs1 peHTreHorpamm. Kiaccudukanus KBa3nyacTHil. 3aKOHOMEPHOCTH B3aWMOJCHCTBUS
kBazuyactul. Ternossle konebanus pemerkn. OqHOMEpPHBIE KOIeOaHUsI B MOAEIBbHON pemieTke. [lucnepcuoHHble
cootHomerus. Konebanus B pemeTke ¢ 6a3ucoM. OnTryeckue u aKkyctudeckue xonedanns. @oHonsl. CTaTrcTHKA
(hOHOHOB.

3. TensioBbie U ynpyrue cBOMCTBa KPUCTALIOB: YIIpyrue HaMmpspkeHus U geopmanuu. Moy yrpyro-
CTH U yNPYIHe MIOCTOSIHHBIE. 3aKOH ['yKa Ui U30TPOIHBIX M aHU30TPONHBIX KpHcTaioB. [lnactuaHocTs 1 paspy-
menue. TeroemkocTs. Kitaccuueckast Teopus TermioeMKocTH. 3akoH Jrononra u Iltu. Teopun DitnimTeitHa u He-
0ass. AHrapMOHU3M KojeOaHui. TemnnoBoe pacuMpeHne U TEIUIONPOBOIHOCTh. JKCIIEPUMEHTANBHBIE METOJIBI HC-
CJICZIOBAHMS TEIIOBBIX CBOMCTB M KOJIEOATENBHBIX CIIEKTPOB TBEPABIX TeEIl.

4. OcHoBbl 30HHOI Teopuu: YpaBHenue llpeaunrepa as kpuctamia. AauadaTudeckoe MpUOIKEHHE.
Meroa Xaptpu-®oxka. OnHosnekTponHas 3agada. CamocorinacoBanHoe mojie. Teopema bimoxa. Monens Kpéunra-
[lennn. DddexruBHas macca. [Ipubnmkenue cabol U CHIIFHON CBSI3U. 30HHBIN CIIEKTP METAJUIOB, TUIEKTPUKOB
U HOJIYHNPOBOAHUKOB. DHEPreTHYECKHE CXEMbl KOHKPETHBIX MaTepHaioB. lloHsaTre o apipkax. DKCHEPUMEHTAb-
HBIE METOJIBI orpeeneHus 3pGekTHBHON Macchl 1 moBepxXHOCTH Depmu.

5. OnTnyeckne, IM3IeKTPUYECKHE H MATHUTHBIE CBOMCTBA TBepAbIX Tes: ONTHYeCKUE KOHCTaHThL. Me-
XaHU3MBI nornomeHus ceera. CoOcTBeHHOe noruonieHye. [IpsiMple 1 HenpsMble Tepexoabl. DKCUTOHHOE IOTJI0-
menue. [lornomenne cBOOOTHBIME HOCHTENSIMU. [IprMecHOe M pelieTovHoe MOoriolieHne. BiusHue BHEITHHX
(hakTOpOB Ha CHeKTphl mnoromeHus. doronpoBoauMocTs. OnTuueckas crekrpockonus. Karomo- u ¢oTonromu-
HecueHus. JuanekTpuieckasi IpOHULAEMOCTh U MOJSIPU3yEMOCTh KpUCTaIUIOB. [lapaMarHeTky U inaMarHeTHKH,
(dbeppoMarHeTuky 1 aHTH()EPPOMarHeTHKH.

6. ®a3oBble nepexoanbl. JdedexTsl B kpucTaiax. CBepXTeKy4ecTh U CBEPXIPOBOAMMOCTE: CBEpXIIpo-
Bogauku 1 u 2 popna; teopus bapmuna-Kynepa-llpuddepa. Jledexrs B kpucrammax. Mexanuzmbl nuddy3um.
XKunkue xpructamuisl 1 aMOphHbIE MaTEpHATIBI.

3.2. [IpakTHyeckue 3a1aHUsA
1. DnextTpoH. BosiHoBbIe cBoiicTBa. OCHOBBI KBAHTOBOI MEXaHUKH

®OKC Hpakruka Nel Bapuant 0
JyekTpoH. BotHOBBIE cBOiicTBa. OCHOBBI KBAHTOBOI MeXaHHUKH

1. DyekTpoH ¢ sHeprueii 1 5B npeojioseBaeT NPAMOYTrOIbHbIH TOTEHIMANLHBINA Gapbep BHICOTOM 2 3B u urupuHoii 2 A.
Onpenenure ko3 duineHt mpospaunoctu baprepa, eciau PO = 1.

2. OnpenenyTe HANMEHBIITYIO SHEPTUIO 3JIEKTPOHA U €ro JUIMHY Ae bpoiins, Haxomsmerocs B MOTCHIMAILHON AMe pas-
mepom 10-10 m.

3. a-yactuna ¢ sHeprueil 5 MaB HaneraeT Ha Apo 3010Ta U UCHBITHIBAET paccesHue Ha 100. UeMy paBeH mpuLenbHbII
napamerp?

4. CKOJIbKO 3HEPTHH HY)KHO 3aTPaTHTh, YTOOBI BBIPBATH 3JIEKTPOH, HAXOISIIMNCS B COCTOSIHUM C N = 5, U3 aTOMa BOJI0-
pona?
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2. Buabl XUMHYeCKHX CBsi3eil. JHeprus cBsi3u. Kpucramimuyeckoe cTpoeHue TBepAbIX TeJl.
Pemerka bpass

®OKC IIpakTnka Ne2 Bapnant 0
Xumnueckas cpsasb. Kpucraniuueckoe crpoeHue TBepPAbIX TeJ )

1. KakoBo j01kHO ObITh paccTostHue Mexkay Na' u Cl, eciiu ux mojiHas sHeprus paBHa HyIo, ro = 2,36 A? Ckonbko
sHepruu Tpedyercs Ha 00pa3oBaHUE STOH Mapbl HOHOB U3 APl aTOMOB?

2. Onpexnenure K00 00BEMa, 3aHATOTO KECTKUMU cepamu IpH IToTHOH ux ynakoBke B ['TIK pemrertke.

3. Mocrosmnas kpuctammuyeckoit I'LIK pemerku Ca 5,58 A. HaiinuTte mIOTHOCTH BaJEHTHBIX 3JIEKTPOHOB B CM° U
SHEPTHIO CBSI3H, IPUXOISIIYIOCS Ha ONUH aTOM.

4. C IOMOIIBIO TIEPUOIMYECKOM CHCTEMBI SJIEMEHTOR MeH/IeNeeBa ONPEIENNTE KOJHYECTBO aTOMOB B CM* JUIS pous.

3. Ilndpakuus peHTreHoBCKUX Jgy4deil. HopmanbHbie kos1ie0anus pemerku. ®OHOHBI

®OKC IIpakTnka Ne3 Bapnant 0
Judpaknus peHTreHoBCcKOro nsiaydenusi. HopmasibHble KoJie0aHus pelIeTKH

1. Haiimure yrisl oTpaxenus ot mwiockocteit [100], [110], [111] kpucTamia Maprasiia, COOTBETCTBYIOIIUC TUPPAKIIH-
OHHBIM MaKCUMyMaM | — Oro mopsaKa sl XapaKTepUCTHIECKOT0 PEHTTEHOBCKOTO m3myderus Cu.

2. Haifmute HEPTUIo U CKOPOCTH JIEKTPOHA B KPUCTALUTMUECKON perieTke Al, ecim ero BOJTHOBOHM BEKTOpP HAXOAHUTCS
BO BTOPOIi 30He BpminrosHa ¢ KOOpAWHATAME Kx=1/a, Ky=7/a.

3. B xxene3e monyns KOnra pasen 9,1 10'° H/m?: a) Haiigute 4acTOTy KoJieOaHMI aTOMOB JKele3a; 0) HaliiuTe cpemHIo
aMIUTUTYOY KoJieOaHUi aTOMOB BONMM3H TOUYKH ruiaBieHus 1539 °C.

4. KakoBa TeruioeMkocTh keie3a pu 500 °C? Kakora yactota Jlebast konebanuii aroma Fe?

4. TensioBbI€ M yIpyrue CBOMCTBA TBEPABIX TeJl

®KC IIpakTuka Ne4 Bapuant 0
TenuioBble CBOMCTBA TBEPAbIX T

1. Beraucnure k03¢ GUINEHT TEMIONPOBOAHOCTH cepedpa, ecim CKOpOCTh PaclpocTpaHeHus 3Byka pasHa 3700 m/c, a
JUIMHA cBOOOAHOTO mpodera )OHOHOB paBHO €ro JuHE BOJHBI pH vp. Cy B popmyre Jlebast yaenpHas TEIIOEMKOCTb €U-
HHYHOrO 00BbeMa Bemectna, 1=300 K.

2. Beruncnnrte K03QGUIMEHT TMHEHHOTO TEMIOBOTO PAaCIIMPEHNUS cepedpa, eClii CpeJHee PAcCTOSHUE MEXITy aTOMaMu
npu Temmeparype 1000 °C paBro 5% ot ay.

3. Oueprus ®epmu s cepedpa paBHa 5,51 5B. Onpenenure mis cepedpa pemIeTOYHYIO W 3JICKTPOHHBIE COCTABIIAIO-
1IMe yAEIbHOM TEMI0EMKOCTH, ecian ®p=225 K.

5. Crarucruka 371ekTpoHOB. Pacnpenenenne ®@epmu-/{upaka. Yposenr @epmu. 30HHbIC 1HA-
rPaMMBbI TBEPABIX TeJ

®OKC [pakTuka NeS Bapuant 0
CraTucTuka 21eKTpoHoB. Pacnpenenenue ®@epmu-Iupaka.
Pacnpenenenune Makcsesia-bojbumana

1. Haiinute pasHuiy sHepruii (B equHHIAX K1) MEXAY 3JEKTPOHOM, HAXOIAIMKUMCS Ha ypoBHEe DepMH, U 3JIEKTPOHAMH,
HaXOJSIIMMHUCS Ha YPOBHSX, BEPOSITHOCTH 3amoTHeHUs KOoTophix paBHbl 0,20 u 0,80.

2. Boruucnure 3 pekTuBHYIO IOTHOCTD YpoBHEi N¢ 1 Ny JIsl HONynpoBOJHMKA NPU KOMHATHOW Temmepatype. Cuu-
Taiite, 4T0 A((PEKTUBHBIE MAcChl HOCHTENIEH BBIPKAIOTCS Yepe3 Maccy 3JeKTpoHa m cliefyroumuM oOpaszom: m*, =1,1m;
m*,=0,56m.

3. B KOHKPETHOM JKCIEPUMEHTE N0 IUKJIOTPOHHOMY pe3oHancy B=0,1 B6/M?, a MakcHMaIbHOE IIOTJIOMEHIE 0OHAPY-
xeno npu v=1,4 10'%!, Haiinure 3¢ GeKTHBHYIO IIIOTHOCTL COCTOSHUM B 30HE TIPOBOJAMMOCTH.

6. JdaexkTponpoBoaHocTh TBepAbIX Tead. [dedexTnl B kpucramiax. depexrst no MorTku. e-
(pexThI N0 PpeHKento

®OKC IIpakTuka Ne6 BapuanTt 0
DJIeKTPONPOBOAHOCTH TBEPABIX TeJl. JledeKThI

1. OGpazen kpeMHHs, HAXOJSIIUICA B COCTOSHUM TepMoauHamuueckoro pasHoBecust npu 300 K, xapakrepusyercs
CIIE/YIONUMH TIApaMETPaMU: YeIbHOE conpoTueienre 5 Om cM, pn =1600 cm?B-'c!, p, =600 cm?B'c™! Ne=10" ¢m>. Ompe-
JIENINTE KOHIIEHTPAIUIO BIIEKTPOHOB H JIPOK. [IoMHHTE, uTO np=n;’

2. DIIeKTpUYeCKOoe COMPOTUBIIeHNE nuasiekTpuka mpu Harpese ot 300 mo S00K m3menunock B 10 pa3. Hailimure sHep-
THIO aKTHBAIIH IPOBOTUMOCTH.

3. Beruucnure koHneHTpamuo aedexros mo lloTtku B kpucramwie meau npu temneparype 1000 K, ecnm sueprus aktu-
Banuu pasHa 1,2 3B.

4. Haiinute KonebaTenbHyI0 3HTponHio st fedekTa mo LIIoTTku B KpHCTaslie MeIH, €CiI 9acToTa KojebaHui coceneit
n3MeHunacs B 1,2 pasa.
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3.3. TecroBble 3a1aHust
1. Xumuyeckue csizu. Kpucraaimnuyeckoe crpoenune. @oHOHbI

Hucnumnuza «Pu3rka KOHJEHCUPOBAHHOTO COCTOSIHUS»
Tect Ne 1
«Xumnyeckue cBsizu. Kpucrannuueckoe crpoenue. ®oHOHBI»

Bapuant 0

Nel

Kaxplit aToM cunTaeTcst KOJICOMIONMMCS HE3aBUCUMO OT CBOUX COCEJIEH 10 MOJIENIU TBEPAOTO Tella

1 - [ebas; 2 - JTrononra-IlTu; 3 - DHIITENHA; 4 - Oypse.
No2

CKOJIBKO aTOMOB HaXOJIUTCS B JIEMEHTAPHOU KyOW4IeCcKOH sraeiike?

1-1; 2-2; 3-3; 4 -4,
Ne3

KaxkoBa cpenHsisi 3HEpTHUs TEIUIOBBIX KOJIEOaHUH aToMa B PHUOIMKEHUN TapPMOHHYECKOTO OCIIIIIATOPA!

1 - ho; 2 - vh; 3 - 3kT; 4 - KT.
Neq

[Teprognueckoe BO BpeMeHU CHH(pa3HOEe KoyeOaHHe C XapaKTepHBIM MPOCTPAHCTBEHHBIM DPACIpele/ieHeM aMIUTUTYIbl -
yepeoBaHue Y3JI0B (Hynel) U my4HocTel (MAaKCHMYMOB) Ha3bIBAaeTCH...

4 - BIEKTPOMArHUTHOM

1 - cBOOOAHOM BOJHOI; 2 - CTOsSYEH BOJIHOM; 3 - 3aryxarolei BOJIHOI; o
BOJIHOIA.
Neo5
YpoBHH 3HEPTHU TAPMOHHYECKOTO KBAHTOBOTO OCIAJIIATOPA PACIIONIOKECHBI Ha PaBHBIX PACCTOSHUSX IAPYT OT JApyra
1 - how; 2 -hv; 3 -hw/2; 4 - hv/2.
Ne6
K nmpocThiM KBa3uuyacTUIIAM MOXKHO OTHECTH. ..
1 - mIa3MOH, SKCHTOH, 2 - 3KCHUTOH, JIBIPKA, 3 - Ia3MOH, AIEKTPOH, 4 - 3IEKTPOH MPOBOJUMOCTH,
JJIEKTPOH; AJIEKTPOH; (OHOH. (hoHOH, ABIpKA.
No7
Kak HazbIBaeTcst SHEpTHsl, HEOOX0MUMast TSl yOAJICHHS SIEKTPOHA U3 aTOMa!
1 - 3JEKTPOOTPUIIATENEHOCTD; 2 - MOTEHIINAT HOHU3AIINY; 3 - CPOICTBO K INMEKTPOHY; 4 - monspu3aIys.
No§
Kak HazpIBaeTcs 3HEpTHsi, 0CBOOOKIaeMas TIPH T00ABICHUH 3JICKTPOHA K aTOMY:
1 - CPOACTBO K 3JCKTPOHY; 2 - MOTEHIMAI HOHU3ALINH; 3 - monspu3aIms; 4 - 3JIEKTPOOTPUIIATETHHOCTb.
Ne9
Yro Takoe XxapakTepucTuieckas temreparypa ebas
1 - @=hw/xT; 2 - O=kT, 3 - O=ho; 4 - ® =ho/x.
Nel0
CKOJIBKO CYIIECTBYET TOUCUYHBIX TPYII, KOTOPhIC MOXKET UMETh pelieTka bpas U CKOJIBKO CYIIECTBYET penieTok bpasa:
1-14u7; 2-14n 14; 3-7ul4; 4-7n7.

2. Pacnipenesienune @epmu-/Iupaka. JeKTpONpoBOAHOCTb. YpoBeHb Pepmu

JucunmnmHa «®u3nka KOHJEHCUPOBAHHOTO COCTOSIHUS»
Tect Ne 2

«Pacnpenenenne @epmu-JAupaka. IaeKTpOoNpoBOAHOCTH. YpoBeHb Depmu»
BapuanTt 0
Nel
Kakas ¢pyaxmms sBisercs pemenueM ypaBHenus llpequarepa npu 0HO3IEKTPOHHOM HPUOIMKESHUU?
Y =exp(—ixr) ¥ = Aexp(—ikr)

W =U(r)exp(—ikr); ¥ =U(r)exp(xr)

1 2- 3
No2

brox mokasai, 9To BOJHOBBIE QYHKITHH, SBIISIONIUECS perieHreM ypaBHenus Llpeaunarepa, mpeacTaBisiioT COOOH. . .

4

| - mockye BOJHEI, 2 - cpepuuecKue BOJIHEI, 3 - IUAMHAPUYIECKHUE BOJIHEI.
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Ne3

YcnoBue 3IeKTpOHEHTPATBHOCTH J1s1 COOCTBEHHO MOTYIPOBOTHIKA BEITIIIIUT CIETYIONUM 00pa3oM. ..

1
l_ﬁc,—i-pc,:ﬁ;- Z_HD—}?D,:H;- 3_Hc+pn=ﬂ: 4_HD=PD
No4
B uem cymuocTs npubmmxenns Xaptpu-Doka?
1 paccMaTpUBACTCS JABIKCHHUE BCEX JJICKTPOHOB KPUCTAILIA BOJIM3U OJJHOTO 3JICKTPOHA;
2 paccMaTpUBACTCS JABMIKCHHUE OJTHOTO JICKTPOHA B TOJIC, 00PAa30BAHHOM JIPYTUMHU JICKTPOHAMU;
3 paccMaTpuBaeTCs TOJIBKO OJMH IIEKTPOH
No5
Kakoe sHepreTrdeckoe ycioBue HEOOX0IUMO ISt 00eCTIeIeHUS BRIPOKICHHA?
I_EF—EGESRT Z_EF—ECEFCT 3_EF—ESSSRT 4_EF—EC£:3CT
No6
JIts KakuX TPYIIT TBEPABIX TEI 3JEKTPOIIPOBOIHOCTE 00OpaIaeTcs B HyJlb, IPU CTPEMIICHHH TEMIIEPaTyphl K HYITH0?
1 - MOJTynPOBOAHUKY U 2 - METAJUIBI ¥ TUDJICKTPUKH; 3 - MTUIJICKTPUKHU U 4 - M30JATOPaM ¥ METAJLIBL
METaJlIbL, TIOJTYTIPOBOTHHK;
No7
B uem cymuocTh nmpubnmkenns bopra-Onmnenreiimepa?
1 - 3JICKTPOHBI B KPHCTAILIC 2 - 3JICKTPOHBI U sIpa 3 - HEMOIBMYKHBI TOJIBKO spa; 4 - HEMOIBIIKHBI TOJIBKO
HETIOIBHIKHBI, HEIOIBHIKHBI, 3JIEKTPOHBI.
No8
Uro o0wsacHseT Mogens Kponura-Ilenau?
1 - BUJ BOJTHOBOWM ()YHKIIMHU 3JICKTPOHA; 3 - CyIIECTBOBAaHHUE PA3PEIICHHBIX U 3aNPCIICHHBIX 30H;
2 - ¢popmy 30H bprtosHa; 4 - HaTUYWE SICKTPUIECKOTOO TIOJIS.
Ne9
ITo xaxoit popmyre onpenensercs 3pPeKTHBHAS Macca IEKTPoHa?
* * * 20 2L ¥ (A E /) de?)
[ my=Fla , M p=m m ,=h :-,d E/di ) 4_*’” n=HA{ faK= |

Nel0

DIeKTPOIPOBOAHOCTH METAILIOB OMpenessieTcs: Gopmynoit:

l-azao-% 2'0=<70'%~0 3'0‘20'0exp(T%) 4-a=aoexp(%)
0

3.4. KonTpoabHbie padoThI
1. Xumuyeckue cBsa3u. Kpucraupnuyeckoe crpoenue. ®oHOHbI

Jucunminza «Pu3uKa KOHICHCHPOBAHHOTO COCTOSHHUS»
Kontpomsnas pabora Ne 1
«Xumuueckne cs3u. Kpucramimueckoe crpoenne. @oHOHBI»

Bapuant 0

1. KakoBo J0KHO OBITH PACCTOSIHUE MEXAY UOHAMU, €CIIA WX TOJIHAsSI SHEPrusi paBHa HYJIO U 7y? CKOJIBKO dHEpruu
TpebyeTcst Ha 00pa3oBaHUe STOM Mapbl HOHOB U3 HAPHI ATOMOB?

2. Haiimute yrier otpaxenus ot 1utockocte [hikili], [hokols], [hsksls] kpucranna mamepuana, cooTBeTCTBYONINE TH-
(paKIIMOHHBIM MaKCUMYyMaM /1 — OTO MOPsIJIKa JUISl XapaKTePUCTHIECKOTO PEHTIE€HOBCKOTO U3IIyUCHUS Mamepuaid.

3. Haiigure sHEpruo M CKOpOCTb DJIEKTPOHA B KPHUCTAJUIMUECKOM pEIIeTKe Mamepaund, €CiIi ero BOJHOBOWH BEKTOP
HaXOJMTCS BO 1 — Oi 30He bpmiutiosna ¢ koopauHaramu kx, k.

4. KakoBa TermmoeMKocTs kenesa npu 77 Kakosa gactora [lebas konebanmii atoma mamepuaia?
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2. Pacnipenesienue @epmu-/upaka. J1eKTpONpoBOAHOCTb. YpoBeHb Depmu

JucnummHa «Pu3uKa KOHASHCUPOBAHHOTO COCTOSTHUS
Kontpomxpnas pabora Ne 2
«Pacnpenenenue @epmu-JAupaka. JjaeKTpOoNpoBOAHOCTH. YpoBeHb DepmMu»

Bapuant 0

1. Halinure pa3Huily sHepruii (B enuHuLax k7) MeX1y JIEKTPOHOM, HAXOSIIUMCS Ha ypoBHE DepMH, U DIIEKTPOHAMH,
HaXOJSIMMHUCS Ha YPOBHSX, BEPOSTHOCTH 3aIOJIHEHUS] KOTOPBIX PaBHHI fi U f>.

2. Beraucnure 3hexTHBHYIO MIIOTHOCTH ypoBHEW N, 1 N, U1 nonynpoBoguuka rnpu 7. Cuwnraiite, 4yto 3¢ dexTrBHbIe
Macchl HOCUTETIEH BBIPaXKAIOTCs Yepe3 Maccy 3I€KTPOHA m CIeLYIOIUM 00pa3oM: m™*y; m* ).

3. B KOHKpETHOM 3KCIIEPHMEHTE 10 MUKIOTPOHHOMY PE30HAHCY B IOJI€ ¢ MAarHUTHOM MHAYKIHEH B MakCUMalbHOE T10-
TJIomIeHNe 0OHapyskeHo mpu v. HalianTe 3¢ QpekTHBHYIO INIOTHOCT COCTOSTHUIN B 30HE IPOBOIMMOCTH.

4. DnekTpuIecKoe CONPOTHBIICHUE AUAIIEKTPHUKA P Harpese oT 71 10 7> n3MeHmIock B 1 pa3. Haiinure sHepruto ak-
TUBAIUH IPOBOUMOCTH.

3.5. UnauBuayanbHbIe 32 JaHUSA
1. Kpucrananuyeckoe crpoeHue TBepabix Tea. Audpakumus peHTreHOBCKH Jy4yeil B KpUCTAJI-
Jlax

JucnumHa «Du3rKa KOHICHCUPOBAHHOTO COCTOSIHUSI
WNunusuayanpHoe 3amanue Ne |
«Kpucra/uinyeckoe cTpoeHHe TBEPABIX TeJl. Jnpaknusi peHTTeHOBCKHUI JIydeil B KpUCTAJLIaX»

Bapuant 0
Haiitu yrier otpaxkenus ot miockoctedt [hikili], [hokolo], [hsksls] kpuctamna mamepuana, COOTBETCTBYIOIIKE TUPPAK-
IIMOHHBIM MAaKCUMYMaM /I — OTO TOPSIZIKA JUIS XapaKTePUCTHYECKOTO PEHTTEHOBCKOTO U3ITyUCHUS MAMepuana:
a) yIWUTBIBas, YTO MHTCHCUBHOCTH AU(PPAKIIMOHHOTO MaKCHMyMa 3aBHCHT OT IUIOTHOCTH 3aIOJIHEHHMS IJIOCKOCTH aTo-
MaMH, (aKTopa IOTIOMECHHMS, (haKTopa MOBTOPSAEMOCTH U TEMIEPATypHOTo (paKkTopa, ONpeeIuTe OTHOCUTEIbHYIO HHTEHCH B-
HOCTh MakCHMyMa ISl YKa3aHHBIX INIOCKOCTEH;
0) rpaduuecku n300pazure Bu AU(GPaKkTOrpaMMbl B KOOPAWHATAX HHTEHCHBHOCTh-YTOJ OTPAKEHUSI.

2. Pagmanmnonnbie 1edeKThl B TBEPABIX TeJaxX

JucunmnnHa «®u3nka KOHAEHCUPOBAHHOTO COCTOSIHUS»
WunuBuayanbHoe 3aganue Ne 2
«PaguanuoHHbIe 1e(eKThI B TBEPABIX TeJax»

Bapuanr 0
s KpucTananueckon peleTKu Mamepuana HauTu:
1) PHEPTUI0 XUMUYECKON CBSI3H;
2) sHepruto obdpazoBanus Aedekra mo lorTky;
3) xoHueHTpanuio nedexToB B nuanasone temneparyp 71 — 7z;
4) sHTpOmHIO B quanazoHe temmeparyp 11— 7»;
5) ko3 durment camonuddys3un B quanazone remmepatyp 71 — 1».

3.6. JIabopaTopHbIe padoTHI

1. Onpez[eneHHe YacTOThI KOJIeOaHUIH MONEPEYHBIX ONITUICCKUX (I)OHOHOB B MOHHBIX KpHUCTAJJIaX.

2. UccrenoBanue TeMIiepaTypHOH 3aBUCHMOCTH 3JICKTPOTIPOBOTHOCTH aMOP(HBIX ITOTYIIPOBOTHHUKOB.

3. HCCJ’ICI[OB&HI/IG TeMHepaTypHOﬁ 3aBUCHUMOCTH JJICKTPOIIPOBOAHOCTH MOJTYIIPOBOJAHUKOB.

4. VccnenoBanue TeMIlepaTypHO#M 3aBUCHMOCTH AJIEKTPOIIPOBOAHOCTH MOJIMKPUCTAIUINUECKHX (peppoMarHeTHKOB.
5. OmpenesneHne MUPUHBI 3aNPEIIeHHON 30HBI TOTYTPOBOHUKOB TI0 Kpar0 COOCTBEHHOTO MOTJIONIEHUSI.

3.7. CamocTosiTeibHasA padoTa

1. CtpykTypa u cuMMeTpus KpuctayuioB. OOpaTHas penieTka.

2. Indpaxius peHTTeHOBCKHX JIydel. TBepioe Teno — Kak ra3 KBa3uyacTHIl. TerioBble KOJeOaHHs PEIICTKH.
3. TerioBbIe U yNpyrue CBOMCTBAa KPUCTAIIIIOB.

4. OCHOBBI 30HHO TEOPHH.

5. OnTndeckne, TUAIIEKTPUIECKUE M MATHUTHBIE CBOMCTBA TBEP/BIX TEIL.

6. @azoBeie nepexoanl. JedekTsl B kpuctamiax. CBepXTEKYIeCTh H CBEPXIPOBOANMOCTb.
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3.8. Dk3ameH

1. Mogens atoma bopa.

2. KBaHTOBO-MeXaHHYECKOE OIMCaHNE CTPOCHUE aToMa (IJIEKTPOH KaK BOJHA U KaK YaCTHIA, HJICKTPOH U TOTEHIHAIb-
HBIIT Oapbep, KBAHTOBBII OCIUILISATOD).

3. Buasl xuMudeckux cBszeil. Mexanu3m o0pa3oBaHUsl XUMUUECKOI CBSI3H.
. Xumunueckas cBs3b. MoHHas cBsa3b. O0pazoBanue. [Ipumepsl.
. Xumuueckas cBsi3b. KoBaneHtHas cBsi3b. OOpa3oBanue. [Ipumepsl.
. Xumrdeckast cBs13b. Metammaeckas. O6pa3zoBanune. [Ipumepst.
. Xumrmdeckast cBs3b. BomoponHas cBs3p. O6pazoBanue. [Ipumepsr.
. Xumraeckast cBs3b. Cunbl Ban-gep-Baansca. O6pasoBanue. [Ipumepsr.

9. Ilpsimas u oOpatHas pemerka. MHnekcs Muiepa.

10. 3onst bpumtrosna. Crosiane BOTHEL.

11. Indpakums peHTTeHOBCKUX JTy4el. 3akoH Bymsga-bparra.

12. Indpakuys peHTTeHOBCKHX JTyueil. Ycnosue Jlaya.

13. KBaszuuacTtuiel. Buasl kBazudacTuil.

14. TernoBsle konebanus. PoHOHBI. AMIIIHTY bl CIIEKTp KOJIeOaHHH.

15. TermoemkocTs TBepAbIX Ten. Teopus DitHiureitna. Teopust lebast. [Ipubmmkenne Jrononra-IlTu.

16. Aurapmonndeckue 3(pQeKTrl B Kpuctamiax. TemioBoe paciupeHue.

17. Aurapmonndeckue 3pQeKTsl B KpucTaiuiax. TeronpoBoJHOCTh (ANIIEKTPUKOB, METAIIIOB M TIOJIYIIPOBOIHHUKOB).

18. Monens cBOOOIHBIX 2IIEKTPOHOB Jlpyze.

19. 3onHas Teopus TBepabIX Ten. YpaBHenue lpenunrepa.

20. D dexTrBHAS Macca MEKTPOHOB U OBIPOK. DPPEKTHBHAS IUIOTHOCTH COCTOSHUIA.

21. CraTuCTHKa 3JIEKTPOHOB M JBIPOK B METAJUIaX M MOIYNPOBOIHUKAX (pactnpeneneane depmu-upaka u Makcsemna-
Bonbimana).

22. KoHIeHTpanus 3JeKTPOHOB U JBIPOK B COOCTBEHHBIX MOJYIIPOBOIHUKAX.

23. TemneparypHasi 3aBUCUMOCTb YpOBHsI DepMu B COOCTBEHHBIX MOIYIIPOBOJHHUKAX.

24. DneKTponpoBOIHOCT METAIUIOB U MOIYIPOBOIHUKOB.

25. Nedexts! B kpuctamiax: no LorTku u @penkento.

26. JleteKThl B KpUCTAIUIAX: TUCIOKAIIHH.

27. NedekTsl B KpUCTALIaX: Ne(EKThl B IPUMECHBIX CUCTEMAX.

28. ledextsl B kpuctamuiax. Auddy3us nepexTos.

29. IlonBuKHOCTH HOCUTENEH 3apan0B. Buabl paccenBanusl.

30. Ionspuzauust. Bunel nonspuzaunu. Buasl AM3IEKTPUUECKUX TOTEPD.

31. Bugpl MarHuTHBIX MaTtepuanoB. Knaccudukamms marepnanoB MO MarHUTHOH BOCIPHMMYMBOCTH. Temmeparypa
Kropu.

32. Onruyeckue cBOMCTBA TBEPABIX TeN. JIIOMUHECICHIIMSL.

33. OnTrueckue CBOWCTBA TBEPABIX Tell. 3akoH byrepa-Jlambepra.

34. Onruueckue cBoicTBa TBepAbIX Tesl. OnTrieckue k03¢ QUINEHTBI.

35. Yopyrue cBoicTBa TBEPABIX TEII.

36. DneMeHTHI TEOPUH pa3pyIIEHUS TBEPABIX Te.

37. 3oHHast TeOpHs TBEPABIX Tel. AnnabaTHueckoe U OTHORIEKTPOHHOE MPUOIMKEHNE.

38. 3oHHast Teopus TBEPABIX Tel. [IpnbmmkeHne cBOOOTHBIX AIEKTPOHOB.

39. 3oHHast Teopust TBEPABIX Tel. [IpuOKeHne CHIIBHOCBSI3aHHBIX AJIEKTPOHOB.

40. 3onHas Teopus TBepAbIX Tel. [IpubnmkeHne cnaboCBA3aHHBIX HIEKTPOHOB.

0 3N L A

HpI/IMCp THIIOBOI'O 5K3aMCHAIIlMOHHOT O ouera:

JucnummHa «Du3uka KOHASHCHPOBAHHOTO COCTOSHUS
IK3aMeHAIMOHHBINH onJyieT Ne(

1. Monens atoma bopa.
2. 3oHHas Teopus TBepbIX Tesl. YpaBHenue [lpenunrepa.
3. OnTudeckue CBOMCTBA TBEPIBIX Tell. 3akoH byrepa-JlamOepra.

4. Onpenenure A07I0 00bEMaA, 3aHIATOTO JKECTKUMH chepaMy MPH IUIOTHOHW WX YHaKOBKE B MPOCTOW KyOMYECKOH pe-
ILIETKE.

5. B KOHKPETHOM 3KCIIEPUMEHTE M0 IIUKJIOTPOHHOMY PE30HAHCY B MOJIE C MAarHUTHON MHAYKIMEH B MakcuManbsHOe 1mo-
rionieHre ooHapyskeHo npu v. Haliante 3 pekTHBHYIO IUIOTHOCTH COCTOSIHUIN B 30HE IPOBOJIMMOCTH.
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4. METOAUYECKHUE MATEPHUAJIBI
st obecrieyenus mpoiecca o0ydeHUs U peleHus 3a1ad 00yueHHsl HCIOIb3YIOTCS CIIEAYIOIIUEe MaTepHaibl
(cormacHo 1. 12 naHHO# paboyei mporpaMmsl):

4.1 OcHoBHasi IMTEpPaTypa
1. ®u3nKa KOHIEHCUPOBAHHOTO COCTOsIHMS: yuyeOHoe mocobue s By30B / HO.A. Baiikos, B.M. Ky3neuos. —
M.: BUHOM. JlaGopatopwus 3Hanui, 2011. — 294 c. (45)

4.2 JlomoiHUTEJIbHAS JIUTEpaTypa

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

2. ®usuka tBepAoro tena. [lox penakuueit Bepemaruna UK. — M.: Beicmas mxona, 2001. — 238 c. (14)

3. IIpotacos 10.C., Uysames C.H. TBeprorensHas anekTponuka. — M3a. MI'TY nm. baymana, 2003. — 189 c.

(2)

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

5. 'yproB B.A., Ocaynenko P.H. ®u3uka TBepaoro Tenma i HHXKEHEPOB: yueOHoe mocoome / pen.: JLA.
AnemmHa. — M.: Texunocdepa, 2007. — 518 ¢. (1)

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

4.3 YueOHO-MeTOAUYeCKHE MOCOOSI M MPOrpaMMHoOe o0ecriedyeHue

1. Cmupuos C.B., 3apukosckas H.B. ®usuka KoHAEHCUPOBAaHHOTO COCTOsIHUSA. DH3MKa NOTyIPOBOAHUKOB!
Y4ebHo-MeToAnYEeCKOe TOCOOHE MO ay JUTOPHBIM NPAKTHUECKUM 3aHATHSIM U CaMOCTOSITENIHON paboTe 10 TUCLH-
winHaM «Pu3uKa KOHJEHCUPOBAHHOTO COCTOSHUS U «PU3MKaA MOTYIPOBOJIHUKOBY JJIS CTY/IEHTOB HalpaBiIeHUN
noarotroBku 210100 «2OnexkTpoHuka 1 HaHOATEKTpoHUKa» U 222900 «HaHOTEXHONIOTHsSI 1 MUKPOCUCTEMHAs TEXHU-
Ka». — ToMck: ToMCKuil rocyJapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPaBICHUS U paguodaeKkTpoHuku, 2011. — 35 c.
— [anexTpoHHBIH pecypc]. — http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/%D0%A 1%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%DO0
%B2_%D0%A1%D0%92 - %D0%A4%D0%A2%D0%A2.zip

2. CaBpyk, E. B. ®usnka KOHACHCHUPOBAHHOTO COCTOSHHUS [ DIEKTPOHHBIN pecypc] : yueOHO-METOAHYECKOe
mocooue 1o JadbopaTopHBIM paboTaM JIjIsl CTYICHTOB HampapiieHui moarotoBku 11.03.04 «DnekTpoHUKa U HAHO-
ANEKTPOHHKA», MPopuis « MUKPOIIEKTPOHNUKA U TBEPAOTENbHAS deKTpoHnKa», 1 28.03.01 «HanotexHONOTHE 1
MHUKPOCHCTEMHasl TeXHUKa», Npoduib «HaHOTEXHOIOIMU B 3JIEKTPOHUKE M MHUKpOCUCTeMHOH TexHuke». / E. B.
Caspyk, B. B. Kapanckuii, C. B. CmupHoB; pen. I1. E. TposiH ; MunucrepctBo obpazoBanust u Hayku PD (M.),
®I'bOY BO "Tomckuii rocy1apcTBEHHBIM YHUBEPCUTET CUCTEM yTpaBieHus U paauoanekTporuku” (Tomck), Ka-
¢denpa pusnueckoit smekTpoHuk. - Tomck : TYCVYP, 2016. - 51 ¢ : puc. - bubnumorp.: c. 51. - b. 1 — Pexxum no-
ctyna: https://edu.tusur.ru/lecturer/publications/6277.

3. Maremaruueckuii naketr MathCad nnn Mathematica.

4. Oducueie nporpammsl Microsoft Office nnu Open Office.

4.4 ba3pl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMbI

1. «<EnnHOE OKHO JTocTylla K 00pa3oBaTesIbHBIM pecypcam» [DJIeKTpOHHBIN pecypc]: HHPOpMaOHHAs CHU-
crema. — Pexxum moctyma: http://window.edu.ru/

2. «Hayuno-o06pa3zoBarensHbiii mopran TYCYPy [DnekTpoHHBIH pecypc]: HaydH0-00pa30BaTeIbHBIH OpTai
yHHUBepcuteTa. — Pesxxum moctyma: http://edu.tusur.ru/
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https://edu.tusur.ru/lecturer/publications/6277

