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1. HEJIX OCBOEHUSA TUCHUIIJINHBI

HensMu ocBoeHHs AMCIMIUIMHBI «@Pusuka» sBasercs obecmedeHue Oyaymuero
crerpanucTa HayvyHod ¢u3udeckoil Oa3off, Ha KOTOpOH B BBICHICH TEXHHYECKOH MIKOJIE
CTpOHTCH OOIIEHHKEHEPHAs U ClielasbHas moaroToeka. [locienoBarenpHoe H3ydeHue GU3UKH
BbIpa0aThIBacT CHEUPUUIESCKAH METOA MBIIUICHHS, OQU3UYECKYI0 WHTYHIHIO, KOTOpBIE
OKa3BIBAIOTCA BEChbMa IUTOJIOTBOPHBIMH M B Apyrux Haykax. CHoeuuaiucTsl, ICJIyYHBIINE
mMpokoe (pusuKo-MareMaTHueckoe 00pa3zoBaHHE, MOI'YT CaMOCTOSITEIBHO OCBAMBATH HOBBIE
TEXHUYECKHNE HalpaBleHHs, yCIelHO padoTaTh B HUX, JIETKO MEPEXOOUTH OT PEICHUs OAHUX
3a7a4 K APYruM, UCKaTh HECTAHIAPTHBIE W HETPAIUIMOHHBIE MYTH, YTO OCOOEHHO BAXKHO AT
po¢eCCHOHANBHON MOOUIBLHOCTH CIIEUAIHUCTOB B YCIOBHSAX YCKOPEHHOI'O PA3BUTUSA TEXHUKH.

3agaun JUCHUIUIMHEL:

e TeopeTHUecKas TMOArOTOBKAa B o0nacTH (GHU3MKU, MO3BOJSIHOIIAs OyAylMM HHXXEHEpaM
OpUEHTHPOBATHCS B MOTOKE HAYYHOUM U TeXHHUYECKOH MHpOpManuy U 00eCICHHUEAIOIIAsT UM
BO3MOKHOCTH HCIIOJIB30BaHUS HOBBIX (PU3UUECKUX MPUHLMIIOB B T€X 00NACTAX, B KOTOPBIX
OHH CIIEIHAIU3UPYIOTCS;

e (opMUpOBaHHE HAy4HOI'O MBIIUIEHHS, B YAaCTHOCTU IIPABHJIBHOTO TOHMMAHUS T'DaHHI]
IPUMEHUMOCTH Pa3UYHBIX (U3NUECKUX MOHATUH, 3aKOHOB, TEOPHH M YMEHHUS OLEHMBAThH
CTENEHBb JOCTOBEPHOCTH Pe3yJIbTaTOB, OMYYEHHBIX C IIOMOIIBIO 3KCIEPUMEHTAIBHBIX WX
MaTeMaTUYCCKAX METOLOB HCCIEAOBAHMS;

¢ BbIPabOTKA MPHUEMOB M HABBIKOB PELIEHHI KOHKPETHBIX 33/1a9 U3 Pa3HBIX oOnacTed GU3uKH,
NOMOTarOLIUX CTYJEHTaM B JalbHEHIIEM pelliaTh HHKECHEPHBIE 3a1auu.

® O3HaKOMJIEHHE CTYJEHTOB C COBPEMEHHOH HayyHOW ammapaTypod ¥ BbIpabOTKa y HHX
HAa4YaIbHBIX HABBIKOB IIPOBEACHMS  OKCIIEPUMEHTANBHBIX HAY4YHBIX  HCCJIELOBAHUH
Pa3IUYHBIX (PU3UYECKUX SBJICHUH U OLIEHKHU NOTPELIHOCTEH H3MEPEHUIA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnummmaa «®u3uka» OTHOCHTCS K OazoBoit wactm  Oioka b.1  ocHoBHOI
npodeCCHOHAIBHO 00pa3oBaTeNbHONW MporpaMmbl. F3yueHHe MHUCUUIUIMHBI IPOXOAUT BO 2
ceMecTpe.

JIis yCTeIHOro OCBOSHHS Kypca (QM3WKH CTyACHTaM HEOOXOIMMO 3HaTh CJIELyIOIIHe
pazzenbl Beiciielt MateMaTuku: JuddepenuuanbHoe ucuucienre, HTerpanbHoe HCUUCIICHHE,
AHanuTHYeCKas TeOMeTpUs W JMHeWHas anreOpa, Psapl, DieMEHTH BEKTOPHOIO aHalu3a,
OyHKIIUN KOMIUIEKCHOTO TiepeMeHHoro, [luddepeHuanbHble ypaBHEHUS, JIEMEHTB TEOPHH
BEPOSITHOCTEH U MaTeMaTHYeCKOH CTaTUCTUKH.

OcBoeHHE AUCHHUIIMHBI HEOOXOIUMO AJIS U3YYCHHS CIEAYIOIUUX JUCHUIIHA Y4eOHOTO
miaHa: «Teopus U TEXHOJIOTHS TEPMUUECKOH U XUMHUKO-TEPMHUYECKOH 00paGoTkm», « TemaoBkle
Iporecchl U arperatel»y, «®U3uueckoe MaTepHaJOBEJEHHE», BBHIINOJIHEHUE BBITYCKHOM
KBaNA(UKAIOHHON PabOTHL

3. KOMIIETEHIIMH OBYYAIOHIETI'OCH, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMUA JUCHHUITJIMHbI
B pesynbTaTe OCBOEHHS AUCHUILUIMHBI 00yYaroUHCS JODKEH OBJIANETh CIeAYIOUTMMH
KOMIIETEHLUSIMHU

CIIOCOOHOCTH K CaMOOpraHu3aliy ¥ camoodpaszoBauio (OK-7);

TFOTOBHOCTb MPHMEHATb (t)yHHaMeHTaJ]be[e MareMaTH4CCKHUC, C€CTECTBECHHOHAYYHbLIC H
00LIeHH)KEeHEPHBbIE 3HaHUA B podeccHoHabHOM aestensHoctr (OTTK-3). ,

B pesynbrate 0cBOSHHS AUCHUILTMHEI 00YUaIOLUHICS JOMKEH AEMOHCTPUPOBATh CIIEIYIOIINE
Ppe3ynbTaThl 00pa30BAHMSL:

1) 3Hars:



e (yHIaMeHTabHbIE 3aKOHBI TPUPOABI B OONACTH KBAHTOBOM, AaTOMHOW 1 SICPHOU
¢usuku (OIK-3, OK-7).

2) Ymers: ,

e IpPHMEHSATH GU3HYECKUE 3aKOHBI sl peleHns pakTraeckux 3anad (OIK-3, OK-7).

3) Brnanets:

e HaBLIKAMH IPAKTHYECKOro NpruMeHeHHs 3akoHOoB pu3uku (OK-7, OIIK-3).

4. CTPYKTYPA U COAEP)KXAHUE JTUCHUIIJIMHBI
OO1mas Tpya0eMKOCTh JUCHHILUTHHEI COCTABIIET 3 3aueTHbIE equHUIEL, 108 Jacos.

Buapl yueGHoM paboThl, BKIIOYas 06 (DOPMBI TEKYIIETO
= CaMOCTOSTENBHYIO paboTy CTYAEHTOB é’eMv KOHTpONA
E‘ U TPYAOSMKOCTH (B Yacax) 3;)2660:2:4 YCMEBAEMOCTH
L )
Ne Paznien (Tema) 5 § 2 2 ® ¢ MPUMEHEHUEM Zé;:jzleﬂjw
n/n JUCLUMINHE] 2 = = 5 = z 3 2 A, | UHTEPAKTUBHBIX Pa),
o] 3 E 2B =3 E| £E| © = METOOB (bopma N
B 5 E = g % 8 § 6 E (8 wacax / %) [POMEKYTOUHOH
T = % 8 &= go- <z ATTeCTALMH
) = oz (no cemecmpam)
1 Ksanrosas npupona 2 1 13 4 ) 10 ) 8 ) 7750% )
U3ITYYeHHUs
Peiitunr-
JneMeHTbl KBAaHTOBON 5 koHTpOJb Nel
2 | MexaHWK{ U aTOMHOM | 2 1 8 - - - 16 | - 4 /50% 3amura
bH3UKH nabopaToOpHbIX
paboT
Pelitunr-
KOHTpOJb Ne2
DNeMEeHTbl PU3HKH 13-
3 Pus 2 | 13 4 - 8 | - | 8 | - | 6/50% |3eumra
TBEPOOTO Tesa 15
na00paTOpHBIX
pebot
OneMeHTbl QUINKU Pefitunr-
4 | #Apan 5 16- 5 ) 3 ) 4 i 1/50% KOHTpOnb Ne3
3NEeMEHTapHBIX 18
YacTHUll
Bceero 2 |18 18 - 18 - 36| - | 18/50% | 9x3amen, 36
Coaep:kaHue pa3geioB AU CUHILIHHDI
TeMbl, pa3aensl AUCIUILTHHBI Komso | oy | TPAKTH- | naCopa- |
» pash AUCLL JacoB YeCKHe | TOpHbIE P
Paszpen 1. KBanToBasi npupoa u3ay4yeHus 22 4 - 10 8
Jlexuus 1. 3aKOHBI TEIUIOBOTO WU3JyUEHHUS
8 2 - 2 4
Jlexuus 2. KBaHTOBBIE CBOICTBA CBETA 14 2 - 8 4
Paznen 2. JnemMeHTbI KBAHTOBO#H MEXAHHKH H ATOMHOH 24 8 16
(u3ukn
Jlexuus 3. CtpoeHue aToma 6 2 - - 4
P
Jlexums 4. BonHoBble CBOHCTBA MUKPOUACTHL] 6 2 - - 4
Jlekus 5. YpaBHeHUE lupeanHrepa 6 2 - - 4
Jlexis 6. AToM Bojopoaa 6 2 - - 4
P
Paznen 3. DinemenTs! (PU3HKHA TBEPAOro Teaa 20 4 - 8 8
Jlexims 7. TEMIOEMKOCTD TBEPIBIX TEI 6 2 - - 4
Jlekuust 8. 30HHAs Teopus TBEPABIX TEN 14 2 - 8 4
Pazgen 4. DiieMenThl (H3IHKH AAPA M IEMEHTAPHBIX 6 2 4
YACTHIL
Jlekuus 9. AToMHOE 44po 6 2 - - 4




Koi-Bo npakTu- | nabopa-
TeMel, pa3zaenbl JUCHUIIMHBL qacos | EKWH | e | T opHBie cpe
JIK3aMeH 36
Utoro 108 18 - 18 36
JlaGopaTopHble 3aHATHS
Ne momynsa Ne | HaumenoBanue w/uiu kpatkoe coaep:kanue jadbopatopueix pabor | TpymoéMkocTs
JUCIUMIMHBI n/n (uacoB)
Pazgen 1. 1 Ne 6.10mnpenenenue nocrosHHod Credana - bonbumana 2
KganroBas
npupoja
W3JTyYCHHS
2 | Ne6.2 M3yuenue BHewHero ¢poToadpeKTa 1 BaKyyMHBEX 2
(hOTORIEMEHTOB
3 Ne6.3 OnpeneneHue pe30HaHCHOTO MOTEHIIMANA BO30YKACHHUS 2
atoma Metogom Opanka — ['epua
4 | 3ammTa nabopaTopHBIX paboT 4
Pazgen 3. 5 Ne 6.6 Mzyuenne TeMneparypHoOit 3aBUCUMOCTH COMPOTHBICHUA 2
OneMeHTH NOTYNPOBOAHUKOB
¢$u3HKH
TBEPIOTO TeNa
6 Ne 6.7 Uzyuenue BONbT-aMNEPHBIX XapaKTSPUCTHK 2
TEPMOYYBCTBUTEIBHBIX COMPOTHBICHUH
7 Ne 6.8 MsyueHue BONBTAMIEPHBIX XapaKTePUCTHK 2
(hOTOCONPOTUBIIEHUS
8 | 3amura nabopatopHbIX pabot 2
NTOroO: 18

¢ JICKIIUOHHO-CEMHUHAPCKas

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

cucreMa 00ydeHus (TpaJUIHOHHBIC

1abopaTOpHEIE 3aHATHA),

e 00yueHHE B MaJIBIX IPyNIax (BBITOIHEHHE JJAOOPATOPHBIX paboT B TPYIIAX K3 JBYX HIH
TpEX YETIOBEK);

® MacCTep-KJacchl (JEMOHCTpAllUs Ha NPAKTHYECKHMX 3aHITHAX MPHUHIMIIOB pacdyera 3a1ad
10 pa3iIMYHbIM TeMaM);

¢ IpUMEHEHHE MYJbTUMEINA TEXHONOTHHM (MpOBeJeHUE JIEKIHOHHBIX
OPUMEHEHHEM KOMIBIOTEPHBIX IIPE3CHTAlUMl M [eMOHCTPAI[HOHHBIX
IIOMOLIBIO IIPOEKTOPA MIJIH KOMITBIOTEPA);

¢ MH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTUH (TMpUMeHeHHe HH(POPMAHOHHBIX
TEXHOJOTUH I MOHUTOPHMHIA TEKYLIEH YCII€BAEMOCTH CTYACHTOB M KOHTPOI(S 3HAHMIA).

JICKIIHOHHBIC H

3aHATHH ¢
POJIUKOB ¢

6. OHEHOYHBIE CPEICTBA 1JISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXKYTOYHOM ATTECTAIIUA IO UTOI'AM OCBOEHUS
AACHUIIJIMHBI U YYEBHO-METOAUYECKOE OBECTIEYEHUE

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Texymuii KOHTPO/IL YCIIEBAEMOCTH SBIAETCS PACIpPEACNEHHBIM H OCHOBAH HA OICHKE
HECKOJIBKHX COCTABJISFOIIMX.




1. Pe3ynbraThl peHTHHT-KOHTPOJIS.

2. BrinonHeHHe U 3amumra J1a00paTOpHBIX padoT.

Bonpoce! pedTuHr-koHTpos Nel

1. Temneparypa abcomotHo uepHoro Tema T = 6000 K. Ecim temmepaTypy Tena
YMEHBIOUTH B 2 pa3a, TO JHEpreTHieckas CBETUMOCTh aOCOJIIOTHO YEPHOIO TeNa

1) ymenpmutcs B 4 pasza 3) yBenuuutes B 2 pasa

2) ysenuuutes B 16 pas : 4) ymenbiutcst B 16 pa3

2. Ecnu ayiuHa BOJTHBI, COOTBETCTBYIOIIAS MaKCHMyMY M3lydeHHs YMeHbLIWIAch B 4 pa3a,
TO TeMmIlepaTypa aOCOJIIOTHO Y€pPHOIO TeJla

1) yBenmuniach B 2 pa3za 3) yBenuuuiack B 4 paza

2) yMeHbINUIach B 4 paza 4) ymeHbIIMIAaCh B 2 pa3a.

3. Ecnu 3a4epHEHHYIO IIACTHHKY, Ha KOTOPYIO NaJaeT CBET, 3aMEHUTh HA SEPKAIBHYIO
TOH k€ IJIOLIAAH, TO CBETOBOE IABIICHUE

1) ocTaHeTCs HEH3MEHHBIM;

2) yMEHBIIUTCS B 2 pa3a;

3) yBenuuutcs B 2 pasa.

4, DIEKTPOH B aTOME TIEPEXOUT U3 BO30YKIEHHOTO COCTOSIHUA ¢ 3Heprueil £1 B OCHOBHOE
COCTOsTHHE C 3HeprHel Fo. [1pu atom ucmyckaercs potoH. Macca HCIIyIIeHHOro (POTOHA paBHA
E -E, E,-E E —E, E,-E, E +E,
2

) ¢ 2) 3) he g he 5 ¢

5. YactoTa nmagaroriero Ha GoTo3MeMEeHT U3ITydeH!s] yMeHbIIaeTcs BaABoe. Bo ¢KoJbKO pa3
HYXXHO H3MEHUTHh 3aJlepXKHBAOIee HalpspDKeHUe, eciu padoToi BBIXOAA DJIEKTPOHA U3
MaTepuana (oTo3IeMeHTa MOXKHO NpeHeOpeyn?

1) yBenuuuts B 2 paza;  3) yBeJIUYUTH B V2 pas; 5)octaBUTH O3 N3MEHEHHIA.

2) yMEHBIIIUTE B 2 pa3a; 4) yMEHBIIUTH B V2 pas;

6. Ilpu 3ameHe oaHOro MeTajja APYrdM JAJHHA BOJIHBI, COOTBETCTBYIOIIAS KpacHOH
rparuue oroddpdexra, ymensiaercs. PaboTa BeIXO[a 711 BTOPOro MeTasia Mo CPaBHEHHIO C
paboToil BrIXOa AJISI IEPBOTO

1) yBenuuuiace; 2) yMEHBIINIACK; 3) HEe U3MEHUIIACK.

7. Oneitel CTONETOBA IO UCCIIEOBAHMIO B3aUMOICHCTBUS H3IIYUECHHS C METAJINAMH:
1) HO3BOJIHIIM OIPENIENIUTD Pa3MeEPHI Spa;

2) IOATBEPANIIM KBAHTOBYIO IIPUPOIY U3ITYUESHHUS;

3) OATBEPIUIM HATHYUE BOTHOBBIX CBOMCTB V 3JICKTPOHOB,

4) NOATBEPANIN TUIIOTE3Y O JUCKPETHOM CHEKTPE SHEPrHH 3JIEKTPOHOB B aTOMaXx.

8. B a¢dexre KomnToHa hoToH

1) BbIOUBaET ANEKTPOH ¢ MTOBEPXHOCTH BELIECTBA,

2) nepenaet MEKTPOHY YacTh SHEPTHH MIPU YIPYTOM CTOJIKHOBEHHH,
3) nmepenaeT NMEKTPOHY YaCTh SHEPTHH IIPH HEYIPYTOM CTOJKHOBEHHUH.

9. OnbrTel @panka 1 ['eplia o HCCIEIOBAHUIO INEKTPHUECKOTO pa3psiaa B MapeX PTYTH:
1) O3BOIUIIH OIIPEACTHTH pa3Mephl Sapa;

2) NOATBEpAUIIU KBAHTOBYIO NPUPOAY H3IYUCHHUS;

3) NOATBEPIUIIM HAJIMYHUE BOJHOBBIX CBOMCTB Y DNICKTPOHOB;

4) IOATBEPANIIM THIIOTE3Y O AUCKPETHOM CIIEKTPE SYHEPIUHU DIIEKTPOHOB B aTOMax.



10. Ha pucynke u3o6paskeHBl cTallHOHApHBIE OPOUTHL aTOMa BOIOPOIA COTJIACHO MOJIEITH
bopa, a Taxoke ycI0BHO M300paXkeHB! IIEPEXOIbI SIEKTPOHA ¢ OQHOM CTAalMOHAPHOH OPOUTEI HA
JAPYTYIO, CONMPOBOXJAIOUIMECS U3JIyYeHHEeM KBaHTa >HEprud. B ynbTpaduosneroBoit obmactu
CIIEKTPa 3TH Tepexosl naroT cepuro Jlaiimana, B BuuMoi — ceputo banemepa, B nH(pakpacHoi
— ceputo ITamena. HanGonblnelt yacToTe KBaHTa B BUAUMON OOJACTH CIEKTPa COOTBETCTBYET
Iepexon

Dn=4—->n=3
2)n=3—-n=2
3IIn=5—-n=2
HhHn=5—-n=1

11. B Tteopun bopa pamuyc n-oif KpyroBoif OpOHTHI JIEKTPOHa B aTOMEe BOAOPOJIA
v =r: 1’22
BBIP@)KAETCS dYepe3 paauyc IepBod opOuUTHl Qopmynoi: 7 t Omnpepnenure, Kak
H3MEHAETCS] KHHETHYECKas YHEPTHUs 3IIEKTPOHA [IPH [IEPEXO/ie ¢ TpeThel OpOUTHI Ha IIEPBYIO.

1) ypenuuuBaercs B 9 pas 4) yMeHbInaeTcs B 3 pasa

2) ymeHblaercs B 9 pas ] 5) He MeHseTCs

3) yBenuuMBaetcs B 3 pasa

12. Oneiter [leBuccona 1 [xepMepa 1o audpakiuy Ha KpHCTalLiax:

1) no3BONMKIM OTIpENETUTh Pa3sMeEPHI Apa;

2) NOATBEpIUIH KBAaHTOBYIO MIPUPOJTY H3JIYUCHHS,

3) NOATBEPIWIH HATMYHE BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) moATBEPAXIY THIIOTE3Y O THUCKPETHOM CHEKTPE SHEPIHH 3JIEKTPOHOB B aTOMAX.

A
13. CpaBHuTe JUIUHY BOJHBI Ae bpoiins /1 ? g mwapuka maccoil m = 0,2 1 ¥ npoTOoHA
maccoit m = 1,67-10727 kr, UMEIOITHX OTMHAKOBBIE CKOPOCTH.
1) 6,57-10% 2) 8,35-10%7 3)6,57-10% 4) 8,35-104,

Bonpock! peWTHHr-KOHTPOJIS No2
1. CrannonapusiM ypaBHeHUeM lllpenunrepa i1 2IeKTPOHA B BOAOPOJONOTO0THOM aToMe
ABIISIETCS] YpaBHEHUE

2
2
d;”+4?Ew:o
Hdx h
,  2m 1 Ze?
VAT B Sy =0
h TE( r
2)
2.2
mw, X
v2y2m g 0T
3) n* 2




2. Ecnu y — GyHKIMS HMeeT BUJ, YKa3aHHBIM HA PUCYHKE, TO BEPOATHOCTH COHAPYKHUTH

L L
—<x<—

JJIEKTPOH Ha y4acTke 6 2 paBHa

v ot | D %
2)%
3)5/6
4) %

>

0 L

2

3. B xakoM ciry4dae SHEpreTHYECKHii CIIEKTp SJEKTPOHA CILIOIIHOMN?
1) 5MEKTPOH B MOTeHNHANBHOH siMe muprHOH 10710 M

2) 3NEeKTPOH B aTOMe

3) 3JIEKTPOH B MOJIEKYJI€ BOAOPOaa

4) cBOOOAHEIH 3JIEKTPOH.

4. MakcuManibHOE 3HAUCHUE IIPOCKITMH MOMCHTA HUMITYJIbCA JJICKTPOHA, HAXOIAIIETOCA B f-
COCTOSHUH, HA HAITPABJICHUC BHCIITHET'O MAarHUTHOI'O I10JIA PaBHO

DA, 22k 33k 440,

5. CKOJBKO Pa3IUYHBIX COCTOSIHUN MOYKET UMETh 3JIEKTPOH C TJIABHBIM KBAHTOBBIM YHCIIOM
n=4?
1)15; 2)48; 3)32; 4)54.

6. OnpenennuTs aToM, Y KOTOPOTO B OCHOBHOM cocTosTHHH 3anoiHeHb! K, L, M — cion u B N
— CJIO€ PACIIONIOKEHBI 7 3IEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bpIBa€TCs aKTHBHOM, €CITH OHA

1) nosHOCTBIO MOIJIONIAET Najarollee Ha Hee H3TyueHHE,
2) TOJIHOCTBIO pacCEUBACT MaJalolIee Ha Hee U3IyUYCHHE,
3) ycunuBaet majatolee Ha Hee H3IyUueHHe.

8. CrucTema HaKa4KH jlazepa MO3BOISET

1) co3aaTh HHBEPCHYIO HACETICHHOCTh B aKTUBHOM Cpeae;

2) BBI3BATh BBIHYXKACHHOE U3TydeHHe (POTOHOB;

3) obecneunTh BEICOKYEO KOT€PEHTHOCTD J1a3ePHOTO U3MYUCHHUS.

9. PaccMoTpuM JBa KBAaHTOBBIX COCTOSIHHS, B KOTOPBIX HAXOIMTCS CHCTEMa aTOMOB, C
sHeprusiMu £y u E>, npuuem £, > E|. CucteMa OynerT HaXOIUTBHCS B COCTOSIHUM C MHBEPCHOH
HACEJICHHOCTBIO, ECITH YHCII0 aToMOB N ¢ 3Hepruer £y Oyaer

1) paBHO uucity atToMoB N2 ¢ 3Hepruei £a;

2) MeHblIe, ueM No;

3) Goubiie, ueM N».

10. ITpuamnun INaymu cripaBeyus
1) 071t BcexX TOXKAECTBEHHBIX YaCTHIl KBAHTOBOMEXAHUYECKOH CUCTEMBI,



2) AN CUCTEMBI TOX/IECTBEHHBIX 0030HOB;
3) AN CHCTEMBI TOXKIECTBEHHBIX (EPMHOHOB,

11. Jlenenue wactuil Ha 6030HBI H GepPMUOHBI OIPEIAEISIETCS
1) TOJIBKO IIaBHBIM KBAHTOBBIM YHCIIOM 71;

2) TONBKO OpOUTATHLHBIM KBAHTOBBIM YHCIIOM [}

3) CIHHOBBIM KBAaHTOBBIM YHCIIOM Mg,

4) opOUTaTBHBIM / 1 MArHUTHBIM 7 KBAHTOBBIMHU YHCIIAMHU.

12. 3aBUCHUMOCTb MOJSAPHOH TEIIOeMKOCTH () XHMHUYECKH IPOCTBIX TBEPABIX TEI OT
TeMIIEpaTyphl IpeAcTaBjieHa Ha rpapuke

1) : 2) 3) 4)
Cm Cm Cm
3R 3R
. 3R > >
n T 0 T n T
13.TemoeMKkocTh cucTeMBl, cocTosmedi w3 N = 10%° KJacCHUECKHX TpeXMEpHBIX

HE3aBHCHMBIX TapMOHHUYECKUX ocHLIATOpoB mpu Temrneparype T = 300 K, paBHa
1)414 Ix/K;  2) 4,14 /K, 3) 1242 xAw/K; 4) 41,4 xIx/K.

14. Jebait mony4dmsl TEOpPETHUYECKYIO 3aBHCHMOCTb MOJISIpHOH TemnoeMkoctu Cp OT
TeMIIEPaTyphl, pACCMATPHBAs KPHCTAITHYECKYIO PEIIETKY KaK

1) cucTeMy HEB3aUMOMEHCTBYIOIIUX YACTHIl, COBEPINAIOIIUX TEIUIOBBIE KCJeOaHHsA ¢

PA3IMYHBIMH YaCTOTaMH;

2) CHUCTEMY CBSI3aHHBIX YAaCTHII, COBEPLIAIOIIMX TEILUIOBbIE KoJieGaHHS C OJIMHAKOBBIMH

4acTOTaMH;

3) cucTeMy CBSI3aHHBIX YaCTHI], COBEPIIAIOIIHNX TEIUIOBbIE KOJEeOaHUS C pa3JIuYHBIMU

JacTOTaMH,

4) cucteMy HEB3aUMOJACHCTBYIOIIMX YACTHIl, COBEPIIAIONINX TEIJIOBBIE KOJIeOaHUs C .

OJTMHAKOBBIMU YaCTOTAMH. 1

15. BanenTHas 30Ha COOCTBEHHBIX TOTYNPOBOIHUKOB : } |
1) 4acTH4HO 3aHATa DIIEKTPOHAMHU;

2) IOTHOCTBIO 3aHSTA IEKTPOHAMHY;

3) nepexphiBaeTcs CO CBOGOHOU 30HON BO30YKIEHHBIX SHEPIUH.

16. C yBenuueHueM TeMIepaTyphi AIEKTPOIPOBOAHOCTD MOITYIIPOBOIHUKOB
1) yBenuuuBaeTcs;

2) yMeHbIIaeTCs;

3) He MeHsieTcs.

17. B obnacTi HU3KUX TeMilepaTryp y MOJNyIPOBOJHUKOB IpeodiaiaeT
1) IpIpoyYHas IPOBOAUMOCTE;

2) 3JIEKTPOHHAS MPOBOJUMOCTD;

3) coGCTBEHHAS IPOBOUMOCT;

4) npumecHas MPOBOJIUMOCTbD.



Boripoch! pefiTuar-koaTpoiist No3
1. Jns HyKJIOHOB BEpHBIMHU SIBJISIOTCS CISTYIOMNE YTBEPKIACHHS

+
1) IpoTOH 061aa€eT 3apAaoM, paBHbIM € |
2) CIIMH HEWTpOHa MEHBIIIE CTIHHA [TPOTOHA;
3) MacChl HYKJIOHOB IIPaKTUYECKU OJIUHAKOBBEL.

2. Yem MeHbIIIE SHEPIHUsl CBSI3U S11pa, TEM

1) 6onbire y Hero nedexT mace;

2) MeHblIYIl0 paboTy HYXHO COBEpLIMTH, YTOOBI pPa3lENUTh 3TO SAPO HA OTHEIBHBIE
HYKJIOHBI;

3) Gouibliie 3HEPTUH BBIIETUTCS [IPH pactaje 3TOTo sJipa Ha OTAENIbHBIE HYKJIOHHI;

4) MeHbllIe ero 3Heprust MoKos;

5) MeHbIIIE 3HEPTUH BBIICTUTCS B peakUH TEPMOSAEPHOrO CHHTE3a HTOro siApa ¢ APYTUMU
alIpamH.

3. [lpu a-pacnage

1) 3apsin sopa He M3MEHHUTCS, Macca siipa yMeHbIaeTcs Ha 4 a.e.M.;

2) 3apsan sigpa yMEHBILIASTCs Ha 2e, Macca siApa yMeHbInaeTcs Ha 4 a.€.M.;
3) 3apsa siapa yMeHbIIaeTcs Ha 2e, Macca siApa He MEHSIETCS,

4) 3apsin sagpa yMeHbIIaeTcs Ha 4e, Macca sJipa yMEHbILAETCS Ha 2 a.e.M.

4. Kakas 1ons pagviOakTHBHBIX aTOMOB OCTaHETCS He pAacraBIIelCcsl 4yepe3 HHTEepBa
BpPEMEHH, PaBHBI JBYM IIEpHOaM HoJIypaciana
1) 50% 2) 67% 3)33% 4) 75% 5)25% ?

5. CKonbKoO 0- 1 - pacnagoB JOJDKHO MPOU30HTH, YTOOB! HECTAOMIBHBIH H30TOIM aMEpHUITHS
241 209 1y
o5 Am HpeBpaTUIICs B CTaOUIBHBIM H30TOI BUCMYTa 83 Bi ?

1)8au4p 3)6ausSp

2)9au3p 4$Y70u3p

14 4
N (4 He
6. dnpo azota 7~ 3axBaTmwno X -wactumy \2
3J1eMeHTa 00pa3zoBaIoCch?
17 17 16 16 17
F 0, F N
19 2) 8 3) 9 4) 8 0 5) 7

) U HCIYCTHJIO MPOTOH. SIApO Kakoro

9 2 H 10
7. SAnpo Oepumus 4 Be, MOTJIOTUB JCUTPOH 1= IpeBpamiaeTcs B spo 6opa 57 Kakas
YacTHILA IPU 3TOM BBIOpachIBaeTCs?

Dp 2)n 3@ 4)e 5) mcmyckaercs / -kBaHT

8. Peaknus H et Ve * V‘u HE MOJXCT UATH HU3-3a HAPYILICHUA 3aKOHA COXPaHCHUA

1) cIMHOBOrO MOMEHTA UMITYJIbCA;
2) JeNTOHHOTO 3apsia;
3) aNEeKTpHUECKOTO 3apsija.

9. 3aKOHOM COXpaHEHHUS PAEKTPUIECKOTO 3apsia 3anpelieHa peakus
- - +
D>e +V V,+n—o>p+
yntp—re +v, 4) prH



10. 13 npuBeeHHBIX CXeM B3aUMOTIPEBPAIeH I YACTUI] AHHUTHIISIIMA COOTBETCTBYET
0 - 0 _ + -
l)zr —=>y+y 2)p——>n+e +v, 3)]{ >+ 4)e te >yt+y

11.
pacroararoTcs CIeIYIOMIM 00pa3oM

3JIEKTPOMArHUTHOE, cllaboe, rpaBUTAIHOHHOE, CHIILHOE;
crnaboe, CHIIbHOE, TPABUTALIMOHHOE, 3JICKTPOMArHUTHOE;
3JIEKTPOMAarHUTHOE, IPaBHTALIHOHHOE, ¢1aboe, CUIIBHOE;
TpaBUTAIHOHHOE, cllaboe, ANMEKTPOMArHHTHOE, CHIIBHOE.

1)

B nmopsanke Bo3pacTaHHS HHTEHCHBHOCTH (yHIAMEHTAIbHbIE B3aHMOICHCTBHA

IIpomesxkyTouHas aTTecTanust IPOXOIUT B GopMe dK3aMEHA.
Bomnpocs! k sk3amMeHy

1.

2.

PN, R

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.

20.
21.

22.
23.
24.
25.
26.

27.
28.

29.

Temnosoe wu3nyueHne. PaBHOBeCHOE M3IYYEHHE. XapaKTEPUCTHKH TEIIOBOTO
N3TTy4YEeHHUsI.

AbGcomoTtHo 4epHoe Teno. 3akoH Kupxroda. 3akon Credana-bonmprmada u 3akoH
Bumna. '

Pacnpenenenue sHepruu B crnekTtpe abcomoTHO depHoro tema. Popmyna Panes-
Jlxunca. YiaprpaduoneroBas katactpoda.

KBanroBas runoresa u popmyna [lnanka

Bremnuit poroanexrpuueckuit 3gpdexT u ero 3akoHbl. POTOHEIL.

O¢dext Komnrona u ero teopus.

Monens atroma Pesepdopaa. ITocrynarer Bopa. Atom Bogoposa.

['mnoteza ne bpoiind. DkclepuMeHTalIbHOE IOATBEPXKIEHHE BOJHOBBIX CBOMCTB
MHKPOYECTHII. 2

CooTHoIIeHHE HEONIpEAEeTIEHHOCTEH.

BonHoBas ¢yHKIHS, ee CBOHCTBA U CTATUCTHUYECKUH CMBICIT.

Hecranuonapsoe ypasHenue lllpenunrepa.

CranmonapHoe ypaBaeHue [llpenunrepa.

YacTuiia B MOTEHIUAIBLHOH siMe.

[IpoxoxneHue YacTHILIBI Uepe3 NOTEHIMATIBHBIN Oaphep.

KBaHTOBBIH rapMOHHYECKUH OCIUIUIATOP.

VYpasuenue lllpequnrepa puis 31ekTpoHa B atoMe Bogopoja. [ maBHoe, opOuTalbHOE U
MarHuTHOE KBaHTOBBIE YHCIA.

KBaHTOBaHHE >3HEPrHM 37I€KTpOHa B aToMe Boaopona. CHexkTp aroMa BOAOpOAaA.
[pasuno otdopa.

OpOuTanbHbIll 1 MATHUTHBIH MOMEHT 3JIEKTPOHA.

CoOcTBeHHBIN MeXaHHYeCKUH MOMEHT HMITyJbca 3JIeKTpOHa (CIUH). CI‘II/IHOBBII/I
MarHUTHBIH MOMEHT JIeKTpoHa. CIIMHOBOE M MAarHUTHOE CIIMHOBOE KBAHTOBEIE YHUCIIA.
Omneir Tepua u I'epnaxa.

[Mpunummn 3anpera [Taynu. [Tlepuonudeckas cuctema 31eMeHTOB MeHzeneena.

[Tornomenre, COOHTAaHHOE M HWHIYIMpoBaHHOEe u3MydeHHe. KoaddumuenTsr
OiHIITElHA.

Jlazepsl. [IpuHIMIT AEACTBUSA 1a3€pOB.

Krnaccudeckas Teopus TeruoeMkocTd. 3akoH Jrononra u [tu.

KBaHToBas TeOpHs TEIJIOEMKOCTH DUHIITEHHA.

Teopus temmoemxoctu Jlebas. PoHOHBI

bo3onsl u ¢epmuonbl. lloHSITHE O KBAaHTOBBIX cTaTHCTHKax bosze-OHdiTedHa M
Oepmu-/lupaxa.

DHepreTuyeckue 30HbI B KpUCTAIIAX.

Pacmipesienienue 3JIEKTPOHOB MO JHepreTHYeckuMm 3oHaM. Kiaccmgukauus TBEpABIX
TeJI Ha METaJlIbl, TOJIyIPOBOIHUKYU U JU3NEKTPUKH.

CobcTBeHHAs U MPUMECHast TPOBOJIUMOCTH HOJYIPOBOJHHKOB.



30. D7eKTponpoBOAHOCTD TBEPBIX Tel. Temnepatypnas 3aBHCHMOCTD
3JIEKTPOIIPOBOJHOCTH METAJUIOB U NOJIYIPOBOAHUKOB. Y poBeHb DepMu.

31. P-n nepexon. [TonynpoBOMHHUKOBEIE JHOMIBL.

32. XapaKTepHCTHKH aTOMHOIO sifpa. Monenu aToMHOro siapa. Macca u SHeprus CBS3H
sapa.

33. 3akoHBI paIMOaKTUBHOTO pacnana. Anbga-, 6eTa- 1 raMMa-H3JIyYeHHeE.

34. SnepHble peakiuu U 3aKoHbI coxpaHeHus. Peakuus nenenus snep. llennas peakuuns
JeNIeHUsl.

35. Peaxuys cuHTe3a aTOMHBIX siziep. [IpoGriema ynpasiisieMbIX TEPMOSACPHBIX PEAKITHIA.

36. Buapl B3auMOJEHCTBUH U KITacCH(PHKAIMS JIEMEHTAPHBIX YaCTHII.

37. MeTonpl perucTpanuu IeMEeHTapHBIX YacTull. KocMuyeckue mydu.

38. Yactuus! v antuvactuiel. Hedtrpuno. Keapku.

CamocrosiTe/ibHAA paboTa CTYJIEHTOB BKJIIOYAET B ceOs:

1. AyauTopHas caMocTOsITeNbHas paboTa CTyIeHTa MO TUCHUIUIHHE BBIMOIHIETCS
Ha J1ab0paTOPHBIX U NPAKTHYCCKUX 3aHATHIX TPH PELICHUH 3a1a4.
2. BHeaynutopHass camocTositenibHas pa0oTa  BBHIMOJNHSAETCS CTYAEHTOM TpH

yriiyONeHHOM H3YYe€HUM MMCUUILTHHBI 110 TeMe MPOHICHHOH JIEKIWH, NMPH IOITOTOBKE K
naboparopHbeiM pabotam. OCHOBHOH (HOpMOH CaMOCTOSATENBbHOM pabOThI CTyIEHTA SABJISETCS
U3yueHHe KOHCIEKTa JeKIii, peKOMEHIOBAaHHOMN JTUTEPaTYPBI.

CamocrosiTenbHas paboTa 3aBepliaeT 3afadl BCeX APYTHX BHIOB y4eGHOTO Tiporecca u
MOXET OCYLICCTBISThCS Ha JIEKIMAX, CEMHHapaX, MPaKTHYECKHX 3aHATUAK, JIaOOpaTOPHBIX
3aHATHAX, KOHCyibTanusaX. Kak ¢opma opranumsanuu yu4eOHOTO Mpomecca caMOCTOSTENIbHas
paboTa CTYACHTOB MpEJCTaBJsIeT coOO0M IeeHallpaBiIeHHYI0 CHCTEMATHYECKYIO0 IEeATEIbHOCTD
10 IPUOOPETEHUIO 3HAHUH, OCYIIECTBIIAEMYIO BHE 8y IUTOPHUH.

KOoHTpOb BBITIOTHEHUS CAMOCTOSITEIBHOM pabOThI OCYIIECTBIIACTCS B XO/I€ BBIITOJHEHUS U

3aIlUThL na60paT0pHI>1x pa60T Mo AUCHHUILIMHE, IIPH BBINNOJIHCHHU ITPAKTHYCCKUX 33.,ILaHI/II7I, Ha
OK3aMCHC.

Bonpockl A KOHTPOIsS caMOCTOATeNbHOM paboThl

1. Kakoe wuszigydeHue Ha3bIBae€TCsi TEIJIOBBIM, M YEM OHO OTJIUYAETCA OT JPYTHUX
(IepevnciInTe KakuxX) BUIOB U3TyUEHHUS?

2. [aiiTe ompeneeHUs OCHOBHBIX XapaKTEPUCTHK TEIUIOBOro M3nydeHus. Kakoe Teno

Ha3bIBAETCs A0COMIOTHO YEPHBIM?

Coopmymupyiite 3akoH Kupxroda.

4. Kakoi BHI MMeeT pacupelesieHHe SHEprud B CIEKTpe abCONIOTHO 4epHOro Tesa?

Hapucyiite kpuBble pacrpenieNieHrsi B 3aBUCUMOCTH OT JUTHHBI (UM YacTOTHI) BOJIHBI

s aByx Temneparyp (T2>T1).

Cohopmymupyiite 3axonsl Ctedana — boasiimana u cmemeHus BuHa.

6. 3Bamummre dopmyny Poanes - JxuHca M NOSCHHTE CYTh yJIbTpad)MOJIETOBOM
KaTacTpognI".

7. 3Bamumwute popMyny [lnanka u nosicHUTE CyTh €ro KBAaHTOBOW THIIOTE3HI.

8. Kakoe u3 Ten, yepHOE MM HEYCPHOE, MMEET BBILIEC TEMIIEPATypy, €CIH UX SPKOCTH
OJIUHAKOBBI?

. B 4eMm cocrourt siBieHue, Ha3bIBaeMoe GoTorPdherToM.

10. Cdopmynupyiite 3akoHbl (QoTodpdexTa. B uyeM 3TH 3aKOHBI INPOTHBOpEYAT
MpeICTaBICHUSIM KJIaCCUIECKON PU3UKU?

11. Kax xauecTBEHHO, CIIeIysl BOJHOBOM KapTHHE U3TyYeHUs, 0OBICHUTE GoToddhexT?

12. OObscuute 3aKoHb! GoTodddexra, nexons u3 Gopmyiisl DHHINTEHRHA.

13. UYro Takoe Kpacuas rpanuia goro3ddexra. UeM omnpenesercs 4UCIOBOE 3HAUECHHE
IpaHUYHOM YacTOThI? UTO BIUsET Ha MOJIOKEHUE KPacHOH rpaHuubl GoTodhdexra?

14. Yto Takoe (HOTORIEMEHT M KaKoBa €ro BOJbTaMIIepHas XapaKTepUCTUKa?

15. Tloyemy Oblia OTBEprHyTa MOJENb aToMa TomIcoHa?

16. B uém npoTuBOpeuns npetokennoit Peszepdopnom mianerapHoi Moaenyd atoma?
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17. B uweM cymHOCTs, TeOpuH aroma, upemioxenHodt bopom? Cdopmynupykite
noctynats! bopa. Kakosel HenocraTku Teopuu bopa?

18. Crnextpsl atoM0B. CHeKTpaJbHBIE CEPHH aTOMa BOAOPOIA.

19. Kakue THOBI cOyJapeHHH BO3MOXKHBEI MEXAY JJIEKTPOHAMH, YCKOPSIEMBIMHU
9IEKTPUYECKUM I0JIeM, U aTOMaMu?

20. B uém 3axmouaercs onblT Ppanka U ['epua, U Kakue OCHOBHBIE BBIBOIBI MOYKHO
clenarh Ha OCHOBAaHMHM OIbITa? ‘

21. Kakue KBaHTOBBIE YHCJIa ONMUCHIBAIOT COCTOSIHUE MUKPOYACTHIBI?

22. Uewm ompenensercs 3IEKTPOHHOE COCTOSHUE M30JMPOBAaHHOIO aTromMa?

23. OObsicHUTE npolecc 00pa3oBaHKs SHEPreTUYECKNX 30H B TBEPIIOM TEJE.

24. Ot 4ero 3aBHUCAT WIHUPUHA PA3PELIEHHOM 30HBI H YUCTIO YPOBHEH B Heil?

25. KakoBa 30HHas CTPYKTypa IIPOBOIHUKA, OTYIPOBOJHHUKA U H30JIATOpa?

26. OOwbscHuTe MEXaHU3M COOCTBEHHOH u IIPUMECHON IIPOBOAUMOCTH
MOJTyTIPOBOTHUKOB.

27. KakoB ¢usudeckuii CMbICT MOHIATHS YpoBHS ®Pepmu?

28. Uem 0OBsACHAETCA pa3iuyue TEMIIEPAaTypHOH 3aBHCHMOCTH 3JIEKTPONPOBOAHOCTH Y
METaJUIOB H TOJYITPOBOJIHUKOB?

29. OOBACHUTE 3aBUCHMOCTh IIOJIOKEHHS YpOBHS PEepMU W KOHLEHTpAUU CBOOOJHBIX
HOcUTeNeH 3aps/ia B HOIyIPOBOJHUKAX OT TeMIlepaTypsl.

30. OOwbscuute pu3nUecKue npolecchl, IPOUCXOsIIue Ipyu 00pa3oBaHUH p-T IEpeEXoa.

31. Hapucyiite sHepreTudeckue 30HbI B O0JIaCTH p-n nepexona M OOBICHUTE, B UEM
COCTOMT JICHCTBUE BHEIIHEIO BJIEKTPUUECKOTO I10J11 Ha P-N MEPEXO.

32. Yrto Ha3piBaeTCs pPagMoOaKTUBHOCTRIO? Kakue TMponeccsl OTHOCATCS K YHCITY
pagMoOaKTUBHBIX?

33. Ha yem ocHOBaH MPHUHILIMII PETUCTPAMA U U3MEPEHHUS PATUOAKTUBHOTO HU3IyUYEHUs?
Kaxue npubopsl IpUMEHSIOTCS ISl ATHX LENeii?

34. OOpsicHMTE YCTPOMCTBO U NPUHLMKI AeHcTBUA cueTunKa I'eiirepa.

35. OmnuiuTe Npouecchbl, IPOUCXOISIIUE B ra30pa3psSaHbIX CUETUHKAX.

36. Ilepeuncnure ¢U3HUECKHE MPOLECCH, POUCXOIAIINE TP B3aHUMOJCHCTBHN B-
U3JIy4EHHS C BELIECTBOM.

37. B ueM 3aKkioyaloTCsi MpOIECcCHl YIPYIOro pacCesiHusl JJIEKTPOHCB  SJpaMHu,
3JIEKTPOHOB HA 3JIEKTPOHAX?

38. UYem o0OycnoBieHbl TOTEPU DSHEPrUM YaCTUIBl MpPH TPOXOXKIAEHHH Uepe3
MIOTJIOMIAIONIYIO Cpeay?

39. YTO npoHCcXOIUT MPU NPOXOKACHUH NEKTPOHA YePe3 IOTJIOTUTEIND?

40. KakoBbl 0COOEHHOCTH MPOXOXKICHUS 4epe3 MOTJOTHTENh MOHOIHEPreTHYECKHX [3-
YaCTUL U P-H3ITy4eHHS, HMEIOIIETO HePEPhIBHBIN HEPreTHIECKHi CeKTp?

7. YYEBHO-METOAUYECKOE U THOOPMAIINMOHHOE OBECIIEYEHUE
JUCTIAIIJIMHBI (MO Y JI51)

a) OCHOBHasI JTUTepaTypa:

1. ®usuka. BonHoBas ontuka. KBaHToBasg mpupona H3mydeHHs. DJEMEHTHI aTOMHON H
anepHod ¢usuku: Yueb. nmoc. / C.M.Kysnenos, A.M.Jlunep - 3-¢ u3n., nepepab. ¥ gom. - M.:
Bysos. yue6.: HUL[ MHOPA-M, 2015 - 212 c¢.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0.

2. TanueikoBa-Bymkesny U.M. ®uzuka. Hacts 2. Ontuka. KBanToBas ¢pusuka. Ctpoenue
U (QusHUecKue CBOMCTBA BelllecTBa [DJIEKTPOHHBIM pecypc]: yueGHuk/ TanuibikoBa-BylukeBuy
N.1.— DnexTpoH.TeKCTOBBIE NaHHble.— Munck: Beinmiimas mkomna, 2014, — 232 ¢

3. I'ankun A.®. Jlekuuu no ¢pusuke [DnekTpoHHbIA pecype] : [B u.] / A. @. Ienkun, H. C.
Ilpokomesa ; BmaguMuUpcKkuil TroOCyAapCTBEHHBIH YHHBEPCHTET HMMEHH AJleKcaHapa
I'puropresrya u Hukonas I'puropeeBuua CtonetoBsix (Bal'V).— Bragumup : Bragamupcekuit
rOCYJapCTBECHHLIM YHUBEPCUTET MMEHU Anekcadapa ['puropbeBuua u Huxomnas ['ruropbeBuua
CroneroBeix (Bal'V), -Y. 5: KsantoBas u suepHas ¢usuka.— IJIEKTPOHHBIE TEKCTOBLIE




Jannsle (1 daitn: 4,16 MO) .— 2015 .— 94 c. : win., Tabn. — 3arjaBue ¢ THTYJIE 3KpaHa.—
bubuorp.: ¢. 92

0) 1ONOJHUTEIbHAS JINTepaTypa:

1. EBcuna E.M. Onrtuka. OcHOBBI KBaHTOBOH U siiepHON QU3UKH [DIEKTpOHHEIH pecypc]:
y4eOHO-MeToAMYecKoe nocodue 11 nadboparopasix padot no ¢usuke/ Escuna E.M., Cobonesa
B.B.— D5eKTpoH.TEeKCTOBBIE laHHbIe.— ACTpaxaHb: ACTpaXxaHCKUH HHXEHEPHO-CTPOUTENBHBIH
uHctutyT, OBC ACB, 2011.— 107 c.

2. AnmaroB A.B. ®usuka. AToMHas Qu3HKa [DIeKTPOHHBIA pecypc]: yueOHoe mocobue/
AmnaroB A.B.— OnekTpoH.TekcToBbie HaHHble.— Bonrorpan: Bosrorpaackuii MHCTHUTYT
6usHeca, By3oBckoe obpasoBanue, 2009.— 116 c.

3. Kapenora C.B. ®uzuka aToMOB U MoJieKkyJ. SnepHas ¢pusuka [DneKTpoHHbH pecype] :
METOJMYECKHE yKazaHHs K JjaboparopHbiM pabotam mo ¢usuke / C. B. Xapenosa, H. C.
ITIpoxomera, E. JI. Illamanckas ; Bnagumupckuil rocynapctBeHHblit yauBepcuteT (BalY),
Kadenpa ¢usuku u npuxnagHol marematuk ; nox pen. E. JI. Illamanckas .— DneKTpoHHbBIE
TexcroBble naHHble (1 daiin : 431 K6) .— Bnagumup : BraaguMupcKuil rocyngpCTBEHHBIN
yausepcuteT (Bal'VY), 2010 .— 38 c. : ui., Tabn. — 3ariaBue ¢ TUTYJA 3KpaHa .— D.1eKTPOHHAs
BepCHs evaTHOU myOnukauu .— bubnuorp.: ¢. 36

4. XKapenoa C.B. Ousuxa TBEPMOro Tena [DIEKTPOHHBIA pecypc] : MeTOTUYECKHE
ykaszaHus K jaboparopHemM paboram mno ¢usuke / C. B. XKapenosa, H. C. [Ipokoinera, E. JI.
IlTamanckas ; Bnagumupckuii rocymapctBeHHbIH yHUBepcuter (BilY), Kadenpa ¢usuxu u
IpUKIATHON Marematuky ; nox pea. C. B. JKaperosa .— DneKTpoHHbBIE TEKCTOBBIE AaHHBIE (1
daiin : 356 K6) .— Buagumup : Brnagumupckuit rocygapcrBennbiit yausepeuter (Bal'y), 2010
— 40 c. : mn., Taba. — 3armaBue ¢ TUTyNa 3KpaHa .— OJEKTPOHHAS BEPCHsl T€YaTHOM
nyosmkauuu .— bubnumorp.: ¢. 38

5. IIpokomena, Hanexna CepreeBaa. COOpHUK 3a/1a4 110 Pu3nke [ DJIeKTpOHHBIH pecype] /
H. C. Ilpokomesa ; BraguMupckuii rocygaperBeHssii yausepeutet (Bnl'Y) .— U3, 2-¢, ucnp.
U JIoN. — DJIEKTPOHHBIE TeKcToBbIe JaHHBIE (1 daiin : 593 K6) .— Bnaaumup : Branumupckuii
rocyfapcTBeHHeIH yHuUBepcuter (Bial'y), 2010 .— 66 c¢. — 3arnaBue ¢ TUTyJa dKpaHa .—
DIeKTpOoHHasI Bepcus nedaTHol myOnaukanuu .— bubnuorp.: ¢. 64 .

B) NepHoOHYecKHE H3TAHNS:

1. Xypnan «KBaHTOoBasi 37eKTpOHUKa». ApXuB HOMepoB. Pexum  jgocryna:
http://www.mathnet.ru/qe/archive.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ANCIUITIJINHBI

JlexnMoOHHBIE ayTUTOPUM OCHAIUEHBI TOCKOHW (Ui Mena WM MapKepa), SKpaHoM s
IIPOEKIIMOHHBIX CUCTEM, IPOEKTOPOM H HOYTOYKOM.

Aynutopuu [7s MpOBEACHUS J1a0OpaTOpHBIX 3aHATHH OCHAIEHbl YCTAHOBKAMM /IS
BBITOJTHEHHUS TAO0OPaTOPHBIX paboT:
6.1. Onpenenenue nocrosHHON Credhana-boabimana.
6.2. U3yuenue BHemHero gorodddexra.
6.3. Onpenenenne pe30HaHCHOTO IOTEHIIMANIA BO30YKIeH s aToMa MeTtojioM ®Ppanke - ['epiia.
6.6. VzyyeHue reMnepaTypHoOii 3aBUCHMOCTH COTIPOTHBIIEHHUS MTOJIYTIPOBOTHHKOB,
6.7. 3y4eHue BONBT-aMIIEPHBIX XapaKTEPHUCTUK TEPMOUYCTBUTEIILHBIX COIIPOTHBIICHUH.
6.8. 3y4eHue BonbTaMIEPHBIX XapaKTEPUCTHK (POTOCOTIPOTUBIICHUS.

JIeKIIMOHHBIE AyAUTOPUM OCHAILUEHBI JOCKOH (JUIs Mena WM MapKepa), SKpaHOM It
IPOEKIUOHHBIX CUCTEM, IPOEKTOPOM U HOYTOYKOM.

Aynuropun nis MPOBEACHHUS 3aHATHH OCHAIEHHl COBPEMEHHBIMH IEPCOHAIBHBIMHU
KOMITBIOTEPaMH, OOBEIMHEHHBIMH B JIOKATBHYIO BRIYACTHTEIBHYIO CETh U YKOMIUIEKTOBAHHBIMHU
HEOOXOJMMBIM CUCTEMHBIM U IIPUKJIATHBIM MPOTPAMMHBIM 00eCIIeYeHHEM.




Pa6ouas mporpamMma JMCLHIUIMHBL COCTABIeHa B COOTBETCTBHH ¢ TpeboBanuamu OI'OC

BO no nanpasnenuro 22.03.01 MarepuanopeaeHue 1 TEXHOJIOTHH MaTEPUAJIOB.

PaGouyo nmporpammy coctaBi npodeccop kabeappr GullM C.M. ApakensH
(®UO, noanucs)
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[Tporpamma paccMOoTpeHa U oJ00peHa Ha 3acelaHiH  Kadeapel % & W

(@Mgﬁgm)

Pabouast mporpamMma paccCMOTpeHa H 0foOpeHa Ha 3aceﬂaﬂy€6‘ﬁ

uampapienus 22.03.01 MaTtepuajloBeI€HHE ¥ TEXHOJIOTHH MaTEPU
ITpoTokon Ne 44 or 2L 1L 75 rona

Hpence)laTenb KOMHCCHUH

Ipotokon Ne 4t ot 22 7.4 75 rona

3aBenyromuit kadenpoit C M. ApaxensH

+METOINYECKOH KOMHCCHH

A
(®HO, noxmucn)

JIUCT NEPEYTBEPXKJAEHUWS
PABOYE ITPOI'PAMMBI JUCLIUTIIMHBI

Pa6ouas nporpamMma onoOpeHa Ha yueOHBIH TOx

IMporokos 3aceqanus kadeapel No OT rosa

3aBenyrowmuit kapenpoi

Pa6ouas mporpamma onoOpeHa Ha y4eOHBII rox

Tporokon 3acenanus kadeapsr Ne 0T rona

3aBenyromuit kapenpon

Pabouas nporpamma onobpeHa Ha yueOHBIH Tox

IMTpoTtokon 3acenanus kadenpst Ne oT rojaa

3aBenyromuit kapenpoi




