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1. IIEJIA OCBOEHUSI AV CIAILINHLI

Henavmu ocBoenns mucnummansr «OCHOBE KBAaHTOBOH ¢usukm» sBseTca obecmeucHue
Oyaymero clenuanmcTa Hay4HOM (pusmaeckoii Gasolf, Ha KOTOpOH B BBICIIEH TEXHUYECKOM
KON CTPOHTCS OOUICHHIKEHEPHAS U CIIELUANBHAS MOrOTOBKA. [ocnenoarenproe u3ydyeHue
$usuky BLIpaGaThIBaeT crenudrYecKuit METO/{ MBIIICHHS, HUUIECKYIO HHTYHITHIO, KOTOPEIE
OKa3BIBAIOTCA BECBMA ILIOJIOTBOPHBIMH M B JIpYTMX HaykaX. ClCNHaTucTl, TI0JTy YHBIIIUE
IIHPOKOE (PU3HKO-MATEMATHYECKOe 0Gpa3OBamHe, MOTYT CaMOCTOATEIBHO OCBAMBATL HOBEIC
TOXHHICCKUC HANPABIIEHNUS, YCIEIIHO paboTaTh B HHUX, JIETKO IIEPEXOIATH OT \pelIeHus OJTHUX
3allad X JIpyruM, MCKaTh HECTAHAAPTHBIC W HETPALMIMOHHBIE MYTH, YTO 0COBGEHHO BAKHO JULA
IPOo(hECCHOHANBEHON MOOUIBHOCTH CITENMATICTOR B YCIIOBHAX YCKOPEHHOTO Pa3BHTUSA TEXHUKH.

3a1a49y TUCIUILIMHEL:

® TCOPETHHCCKas MOArOTOBKA B O0NACTH (M3UKH, MO3BOISIONIASL OyIyuluM WHXeHepaMm
OPUCHTHPOBATLCA B [IOTOKE HAYYHOM M TeXHHYECKON HH(GOPMAIHY 1 00eCeYnBAIOmAs 1M
BOSMOXXHOCTP MCIIOJB30BAHNS HOBBIX (DM3UYECKUX IPHHIHIOR B TEX 00JIaCTsIX, B KOTOPEIX
OHU CHENHAIU3UPYIOTCS,

* (QopmupoBaHEEe HAYYHOTO MBINUTCHHS, B YACTHOCTH TIPaBHIIBHOTO HOHMMAHUS TPAHUIL
[IPUMCHUMOCTH PA3IHYIHBIX (U3MIECKHX HOHATHI, 3aKOHOB, TEOPU M YMEHUS OIlEHHBATH
CTCICHL TOCTOBEPHOCTH PE3YILTATOB, MONYYEHHBIX ¢ OMOIIBIO 9KCITEPUMEHTAILHBIX HIIKA
MaTCMaTHYECKUX METOJIOB HCCIEIOBAHMSI,

©  BBIPabOTKA IPUEMOB U HABBIKOB PELICHHIL KOHKPETHBIX 33114 U3 PasHbIX ofmacTeii Gpusuxm,
TIOMOTQFOIINX CTY/ICHTaM B JATbHCHIIEM PEIIATH MHKEHEPHBIE 38 1AM,

¢ OSHAKOMJICHHE CTYJCHTOB C COBPEMEHHOH Hay4HOIM annapaTypod u BbIpaboTKa y HUX
Ha9aJlbHBIX ~ HABBIKOB  IPOBENCHHS  JKCICPHMEHTAILHDIX HAYYHBIX | HCCIIENOBANMH
PasIUYHBIX GH3UYCCKUX ABICHHUH U ONEHKH IIOTPEITHOCTEH UBMEPEHHIA,

2. MECTO TUCIIIUIMHEL B CTPYKTYPE OIOII BO

Huciummna «OCHOBBI KBAaHTOBOM husmkm» OTHOCHTCS K 0GS3aTEnbHBM JUCIUILTHHAM
BAPUATHBHON YaCTH OCHOBHOU IpodeccHOHaTLHO 00pa3oBaTeNbHOM POrpavIMEL H3ygenue
AUCLHUITAHBI IPOXOAUT B YETBEPTOM CEMECTpE.

Mt yenemmoro ocBoenus Kypea $usuxy cTyneHTaM HEOGXOMAMO 3HATH clenyromue
pasniensl BrIcer MateMatuku: Juddepennnansuoe UCuuCNeHne, Murterpansaoe ucuncienme,
AHAIUTAYCCKAS T€OMETPHS U JIMHEHHas anmrebpa, Psuer, Dmementsl BEKTOPHOIO aHayu3a,
OyHKIIMH KOMIIIEKCHOTO nepemenHoro, Juddepenimansusie ypaBHeHNs, DIeMEHTEL TEOPUHN
BEPOATHOCTEH M MAaTEMATHYECKOH CTATHCTHK.

OcBoenne NUCLMILTEHBI HEOGXOMUMO JUTT U3Y9CHUA CICAYIONMMX JAUCIMIUIMHE Y4eOHOro
miaHa: «OCHOBHI onTukm», «OCHOBEI KBAaHTOBOL QJIEKTPOHUKKY, «KBaHTOBas MexaHmka u
cratucTHyeckas ¢usuka», «Haygro-mecnemoparenbekas paboTa B ceMecTpey, BEHIIONHCHUE
BBIITYCKHOW KBANU(HKAIMOHHON paGoThL.

3. KOMIIETEHIINU OBYYAIOIETOCS, ®POPMUPYEMbBIE B PE3YJILTATE
OCBOEHUMSA INCHUILINHBI

B pesynsrate ocBoenus aucnummHeD oOyuaroriuiics: 1omKeH JACMOHCTPHPOBATH CICAYIOIIHE
Pe3ysIbTaTel 00pa3oBaHMA:

1) 3uars:

* (QyHIaMEHTAILHBIE 3aKOHEL HPUPONBI U OCHOBHBEIE (QU3MYECKHE 3aKOHBI B OOJIACTH
KBAaHTOBOM, aTOMHOI U siIepHON QM3HKN (OIIK-1).

2) Ymers:

® NPUMEHATH PH3MIECKHE 3aKOHBI I PEIIEHUS npakTH4YecKux 3aga4 (OI1K-3).



3) Bragers:

® HABLIKAMH MPAKTHYECKOro [MPUMCHEHM I

Komnerenmuu,

3akoHOB (u3uku (OIIK-5).
HACTHIHO (YOPMHpPYEMBIE B PAMKAX OCBOESHHS! HCIIATLIHHLL:

OIIK-1. Cnoco6rocts HPCICTABILITE  aICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA

HAY4YHYIO KApTUHY MHPA HA OCHOBE 3HAHUS OCHOBHEBIX ITOTI0XKEHUH, 3aKOHOB ¥ METOOR;

OIIK-3.  CoocoGHOCTH  BBIIBIATEH CCTCCTBCHHOHAYYHYIO  CYIIHOCTH  IpoGiiem,
BO3HUKAIOIIUX B XO0J€¢ HpodhecCHOHATHHOM ACATEIILHOCTH, IPUBNEKATh JUI1 WX peLICHUS
$usuKo-MaTeMaTHIeCKIi armapar;

OIIK-5. CmocoGHocTh 06paGareBarh IPEACTABIATL JAHHBIE DKCIIePUMEHTATLHBIX
HCCIICIOBaHMH,

4. CTPYKTYPA R COAEPKAHUE JAUCITATIJIMHBI
O6Las TPy I0eMKOCTE IUCITHINIHEEL COCTABIIICT 6 329eTHEIX enunur, 216 gacos.
Brnpr yue6Hoit paGoTel, Bkmodas Obte Dopmsl Tekymiero
o CaMOCTOATENbHYIO paGOTy CTYNEHTOB g wﬁ KOHTpOns!
E’ 1 TPYIOSMKOCTB (B Hacax) yl{% . YCMEBAEMOCTH
E‘ 2 PEDOTLL, (o Hedenam
No Paznen (rema) 8 3 g o o C NpHUMEHEHIEM CETEETER)
r/m AMCHMIIMHEL 5 = S g 3 :;_ z g Bl o | & umrri'?ri;‘;g:mw }gopM[; ,
i 2 =5 E} 3 E 8 | = s i TIPOMECYTOTHOH
T 2 Bq &g g | © =) (B wacax / %)
] [t :5 e aTrecTauumn
=) £ 82 (no cemecmpam)

B B H

| | Keamrosas mpupona | 5 |\ 1 6 10| - |12]-] 12/60% :
H3NYYEeHHA
OIeMEHTEI KBAHTOBO 3. Peiitunr-
2 | MexaHHKH U aTOMHOH | 3 12 20 18 - - 40 | - 18/47% KOHTpoJh Nel
hH3MKH
Peiirunr-
3~ .
3 DneMeHTHl (husnicu 3|1 6 4 8 i 14 | - 10/55% KOHTPOJIL Ne2
TBEPAOTO Tena 15
OIeMeHTH! PU3NKH Peiituhr-
aapau 16- Tposs No
4 | 2n 3 6 | 8 - |15 | - | 6/42% || Xompoms N3
SJIEMEHTapHEIX 18
JacTHuy
Bceero 318 | 36 36 |18 | - |81 | - | 46/51% | sksamen (45
1)
Coaep:kanne pas/ieq0B IHCHUIUIHHDL
’7 Templ, pazgenns gucHummMHE Kou-so nexuuy | TPAKTW- | nabopa- |
) » Pash AHCIL 9acoB YECKHE || TopHEIe B
Paspen 1. Kpantopas NPHPOAA HITYUCHHS 32 4 6 10 12
Jlexums 1. 3akoHs! TemoBoro H3JIyYCHHS
14 2 4 2 6
Jlexuus 2. KBaHTOBEIE CBONCTBA cBETa 18 2 2 8 6
Paznen 2. DnemenTnI KBAHTOBOH MeXanuKy 1 ATOMHOIA
e 78 20 18 - 40
Puzuxn
Jlexums 3. Crpoenne atoma 8 2 2 - 4
Jlexuus 4. BosiHOBEIE CBOICTBA MHUKPOYACTHI] 8 2 2 - 4
Jlextms 5. VpapHenne HIpeauHrepa 8 2 2 - 4
Jlexuns 6. YpapHeHue WpeuHrepa yiss YaCTUIIHE B P 2 5 4
OOTCHUHMAJIBHOM sIMe
Jlexuma 7. TIpoxoxaenne 4acTHIbI uepes g » 5 4
NOTeHUHAILHEIH Gapbep
Jlexuus 8. JIuneHnbIi rapMoHUYecKii OCLHILIATOP 8 2 2 - 4
Jlekuns 9. Atom Bosopona 8 2 2 - 4




TeMbI, pasaesl AUCUHUILIAHE] Komso | @y | TPAKTHS | siaGopa- cpe
i 4acoB YECKHE| | TOpHEIE
Jlexums 10. OpOutanbHeIi MeXaHHYECKUH U MATHUTHLIN 3 5 2 ) 4
MOMEHT 3JIeKTPOHA
Jlexuys 11, IMpuanun naymm 8 2 2 - 4
Jlexuus 12. CioHTaHHOE ¥ HHIYIMPOBAHHOE H3JIYUCHHE 6 2 - - 4
Paspen 3. Diementn pusnxn TBEpIOroO TEIA 32 6 4 8 14
Jlexuus 13. DeMeHTHI KBaHTOBOH CTATHCTHKH 8 2 2 - 4
Jlexuus 14. TeroeMKOCTE TBEPABIX TEI 8 2 2 - 4
Jlekumsa 15. 30HHAS TEOPHS TBEPIBIX Tel 16 2 - 8 6
Paznen 4. Dnements! pusuku sapa u 3JIEMCHTAPHBIX 29 6 8 ) 15
YaCTHI]
Jlekuus 16. ATomHOe sapo 11 2 4 - 5
Jlexnms 17. PanuoakTHBRHOCTE 11 2 4 - 5
Jlexuus 18. Bunst B3aumMoaecTBHIA K KIIACCHI
SJIEMCHTAPHBIX YacTull. MeTons! peructpanuu 7 2 - - 5
DJIEMEHTAPHBIX JACTHI|
IK3aMeH 45
Utoro 216 36 36 18 81
JIaGopaTopusie 3auaTus
Ne momymna Ne | Hanmenosanwe u/mimn kpatkoe comepsxatue n1abopaTopHEIX paGoT | TpymodMKOCTE
JUCHUIDTHHEL n/n (1acoB)
Pazpnen 1. 1 Ne 6.10npenenenne moctosHuoM Credana - Bonbumana 2
Kranrosas
npupona
H3IIy9eHHs
2 | Ne6.2 Usyuenue pHemmHero doroaddexra n BaxyymHBIX 2
(doroseMeHTOB
3 | Ne6.3 Omnpenenenue pe3soHAHCHOrO MOTEHIHANA BO30YKAEHHS 2
aroma Meronom Ppanka — 'epra
4 3amura Ja60paTOpHEIX paboT 4
Pasnen 3, 5 Ne 6.6 U3yueHue TemnepaTypHOif 3aBHCHMOCTH COIPOTHBJICHHS 2
OneMeHTHI TOJIyIIPOBOAHUKOB
ZRIINT
TBEPAOrO TeJIa
6 | Ne 6.7 Msyuenue BonbT-amnepHsIx XapaKTepUCTHK 2
TEPMOYYBCTBUTEJILHEIX COMPOTHBIICHHUI
7 | Ne 6.8 Mizyuenue BonbTaMmepHsIx XapaKTEePUCTUK 2
boToconpoTusaeHns
8 | 3ammra naGopaTopHbix paGor 2
HUTOTO: 18

® JICKNUOHHO-CEMMHApCKas —cucTeMa oOy4eHus (TpaiHIHOHHBIE It
1ab0paTOPHEIE 3aHATHL);
* 00y4YeHHe B MAJBIX [PYNTIax (BEUIONHEHHE n1abopaTOpHBIX paGoT B IpymI
TPEX YENOBEK);

® MacTep-KIacCEl (I[eMOHCTpaHHH Ha IIPAKTHYCCKUX 3aHSITUSIX [IPUHITUIIORB
110 pa3sIuYHEIM TeMaM) ;

5. OBPA3OBATEJILHBIE TEXHOJIOT AN

'KITHOHHBIC U

AX U3 JIBYX WK

pacdeTa 3agau




¢ DPHMCHCHHC MyJbTHUMEINa TEXHOIOTUM (IIPOBEAEHHUE JIEKIIHOHHBIX I CEMUHAPCKUX
3aHATHA C IPUMEHEHHEM KOMITHIOTEPHEIX TIPE3CHTAlMI ¥ JIEMOHCTPAIIMOHHEIX POJUKOB
C IIOMOIIBIO IPOCKTOPA UM KOMITBIOTEDA);

*  HMHOOPMALHOHHO-KOMMYHHKAIMOHHBIC TEXHOIOIHH (npuMeneHne Ui (OPMAIOHHEIX
TEXHONIOTHH /Ul MOHHTOPHHIE TEKYIIER YCIEBaeMOCTH CTYZICHTOB ¥ KOHTPOJISl 3HAHHIA).

6. OHEHOYHBIE CPEACTBA JJISI TEKYIIETO KOHTPOJISI YdHEBAEMOCTI/I,
ITPOMEXXYTOYHON ATTECTAIIUH ITO UTOT'AM OCBOEHUS
AUCTUATIIMHBI U1 YYEBHO-METOJINYECKOE OF ECIIEYEHHUE
CAMOCTOSITEJbHON PABOTDI CTYAEHTOB

Texymmii KoHTPONL yCIIEBAGMOCTH SBISETCS pacIpesieNnCHHBIM U OCHOBAH HAa OLICHKE
HECKOJIbKUX COCTABIISIOLINX.

1. PesynbTaThl peHTHH-KOHTPOILSL.

2. Bomonnenue u 3aumra 1a60PATOPHELIX pabor.

3. Brmonnenwne MPaKTUYCCKUX 3a0aHUH.

Bomnpocs! peitrunr-korTposs Nel

1. Temneparypa aGecomotHo geproro tema T = 6000 K. Ecm TEeMIIEpaTypy Tela
YMEHBIIUTH B 2 Pasa, TO SHEPreTUYECKAs CBETHMOCTE a0COTIOTHO YEPHOTO Tena

1) ymenbmmTest B 4 pasa 3) yBenmuurces B 2 pasa

2) yBenuuntes B 16 pas 4) ymenpmuTes B 16 pas

2. Ecny umHa BONHEL, cOOTBETCTRYOMAS MaKCUMYMy M3JIy9eHUs YMEHLIIMIACH B 4 paza,
TO TEMIIEpaTypa abCONOTHO YEPHOrO Teia

1) ysemmunnace B 2 pasa 3) yBenM4uIIach B 4 pasa

2) yMeHBIIMIIACE B 4 paza 4) yMEHBIIAACE B 2 pasa.

3. Ecnu 3a4epHEHHYIO IUIACTHHKY, Ha KOTOPYIO MaJaeT CBET, 3aMEHUTh HA 3EPKANLHYIO
TOM K€ IUIOINAJH, TO CBETOBOE AABJICHHE

1) ocTanercs HeM3MEeHHBIM;

2) yMEHBIIUTCS B 2 pasa;

3) yBesmmuutes B 2 pasa.

4. DJICKTPOH B ATOME NIEPEXOIUT U3 BO3GYIKICHHOTO COCTOSHUS C sHeprueit £y B ocHOBHOE
CcocrosHuE ¢ 9Hepruei £o. Ilpn aToM nemyckaeres doron. Macca HCITyIEHHOro ()OTOHA paBHA
E -E, E,—E E -E, E, - E E +E,

D c? 2) c? 3) e 4y he 5 ¢

5. Hactora nagaromero Ha hoToseMenT U3IyYEHUS YMCHbLIAETCS BBoe. Bo ckonbKo pas
HYJKHO H3IMCHHUTE 33JI€PXKMBAIONIEC HANPHKEHHS, eCIH PaGoTol  BHIXOIA IEKTPOHA U3
MaTepHala (pOoTo2IEMEHTa MOXKHO TpeHeGpeys?

1) ysenuunuts B 2 pasa;  3) yBeauduTs B V2 pas; 5)ocTaBuTh 63 U3MEHEHHI.

2) yMEeHBIIUTE B 2 pa3a;  4) yMEHBIUMTS B V2 pas;

6. Ilpu 3amene omHOro Meramia ApyruM miMHA BOJIHBI, COOTBETCTBYHOIIAs KpacHOM
rpanune dorosddexra, ymensinaercs. PaGora Brixoma s BTOPOT'O METaJlIa Q) CPABHEHHUIO C
paboToit BEIXOJIA JUIS IIEPBOTO

1) yBennumnace; 2) YMEHBIIMIACE; 3) He U3MEHUIIACk.

7. OneiTel CTOJIETOBA [0 UCCITETIOBANHIO B3AHMOICHCTBIS U3JTyYEHHUS C METAIIAMH;
1) mo3BonmuM onpeenUTH pasMeps! Apa;



2) NO/ITBEP/IITE KBAHTOBYIO IIPHPOLY H3IIyCHUS,
3) HOATBEPAHUIIN HATMYHE BOJIHOBEIX CBOHCTB Y JIEKTPOHOB;
4) IO/TBEP/IMITH THIIOTE3Y O JMCKPETHOM CLIEKTPE 3HEPIUH JIICKTPOHOB B |aTOMAX,

8. B adpdexre Kommnrona poron

1) BEIGuBaeT snexrpon ¢ mosepxHoCTH BEILIECTBA,

2) mepenaet aNeKTPOHy 4aCTh YHEPrHu IpH YIPYTOM CTONKHOBEHHUH,
3) epenaer MMEKTPOHY YACTH SHEPIHE IIPH HEYNPYIOM CTOJIKHOBEHHH.

9. Onbrter Opanka u [eplia 1o wecIeI0BaHNT0 BIIEKTPUYECKOT0 paspsa B{apax pryTy:
1) no3Bonunm onpenenuts pasMepsI aapa;

2) MOATBEP/II KBAHTOBYIO IPHPOLY H3IIyYCHNS;

3) NOATBEPIUIIN HASMIHE BOIHOBBIX CBONCTS Y 9NIeKTPOHOB;

4) MONTBEPIIM THIIOTE3Y O JUCKPETHOM CIICKTPE S9HEPTHH 3IEKTPOHOB B ATOMAX.

10. Ha pucynxe uzoGpaskens CTalMOHAPHEIE OPOUTHI aTOMa BOAOPO/A COTIACHO MOJIENH
Bopa, a Taioke ycnosHo m306paskens: TIEPEXOJIBI 3NEKTPOHA ¢ OIHOM CTAlMOHAPHONW OpPOUTHI Ha
APYTYIO, COIPOBOXAIOIMECS W3Iy4YeHHEM KBanTa SHepruu. B YIBTPaQUONETOBOM obNacTu
CIICKTPa 3TH MEPEXOBI Nar0T ceputo JlaliMaHa, B BUIUMOIT — cepuio banemepa, B nH(pakpacHoit
— cepuro Ilamena. Hanbonmsineit yacrore kxBanta B BUIIUMOM 06J1aCTH CIEKTPA COOTBETCTBYeT
IIepexo

)n=4—-n=3
2)n=3-—-n=2
3)n=5—->n=2
4Yyn=5—->n=1

11. B teopun Bopa pammyc n-oi KPyroBoit OpOMTEI BJIEKTpOHA B aTtoMe BOJIOpOJIA
2
. 5. h=hn | .
BRIDXKACTCA H€PE3 pPajuyc MepBoi OpOUTHI (hopMyIioi: Omnpenernure, Kak
M3MCHACTCS KUHETHIECKAd SHEPIUs HIEKTPOHA NP TIEPEXOE C TpeThelt OpOUTH Ha IepByIo.
1) yBennumBaercs s 9 pas 4) ymenkInaercs B 3 pasa
2) ymenbImaercs B 9 pas 5) He MeHsIeTCS

3) yeenmumBaercs B 3 paza

12. Omerret JleBuccona u JDxepMmepa 1o judpakium na KpUCTaLIax:

1) mo3BosmiIM onpenemnTh pasMepHl spa;

2) IONTBEPIMITK KBAHTOBYIO IIPUPO.TY H3IIyYEHUST;

3) HONTBEPMITN HAIMYNE BOTHOBEIX CBOMCTE Y 9JIEKTPOHOB;

4) OATBEP/MITH THIIOTE3Y O JHCKPETHOM CIIEKTPE SHEPI'UHU INIEKTPOHOB B ATOMAX.

A
13. CpaBnute mymuay BoNHEL 10 Bpoting /1 ¥ nna mapuka mMaccodl m = 0,2 T u mporoma
Maccof m = 1,67-10'27 KT, AIMCIOIIUX OJIMHAKOBBIE CKOPOCTH.
1) 6,57-10% 2) 8,35-10%7 3)6,57-10% 4) 8,35-107%,

Bompocsr peitunr-kourpons No2
1. CrarmonapubIM ypaBHEHUEM lpenunrepa s BIICKTPOHA B BOZOPOJIONONOOHOM aToMe
SBJIETCS ypaBHEHUE




2
2) h dney r
2.2
mo; x
2 2

v2w+2—’;“Eq;=o
4) ok

2. Ecnm v — GyHKIMA MMeeT BHJ, YKAa3aHHBIH Ha PHCYHKE, TO BEPOATHOCTH OOHAPYIKUTE

—<x<=
SJIEKTPOH HA YyJacTKe 6 2 paBHa

vt n 75
e
3)%
4) /5

e

3. B kaKkoM ciyuae sHepreTHuecKuii CIIEKTp 37¢ TS)OHa CILIOIIHOM?
1) a1eKTpOH B OTEHITHATBHOM Me umpuaoit 10710 v

2) 3NEKTPOH B aTOMe

3) 2JIEKTPOH B MOJIEKYIIE BOXOPOA

4) cBOGORHBIH NEKTPOH.

4, Makcumansaoe 3Ha4YCHUC TIPOEKIMH MOMEHTA MMITyJabCa 3JICKTPOHA, H%lXiOI[HH.[eFOCH B f-
COCTOAHUH, HA HAaIIpaBIEHHE BHCITHEIO MAarHUTHOT'O TIOJIS PaBHO

DA, 2)2h; 3)3h; 4)4h,

5 3 CKOJ‘IBKO pa3JII/I‘{HBIX COCTOSHUI MOXCET UMETh 3JIeKTpOH C I''TaBHBIM KB&HTOBBIM YUCIOM
n=4?

)15, 2)48; 3)32; 4)54,

6. OnpenennTs aToM, y KOTOPOrO B OCHOBHOM COCTOSHY sanonHenst K, I, M — ciion u B N

— CII0€ PACIIONIOXKEHEL 7 AIEKTPOHOB.

1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena HasEIBaeTCS aKTHBHOM, €CIIH OHA
1) monmOCTBIO HOrTMOmAET Nanaomee Ha Hee H3JIyYeHHe;
2) DOJHOCTBIO PacCeMBACT AAIONIEE HA HEe H3IIyYeHue;



3) yennmaBaeT maaiolee Ha Hee H3IyUeHHe.

8. CucTeMa HaKavKy Jlazepa IO3BOJISIET

1) co311aTh HHBEPCHYTIO HACENEHHOCTE B AKTHBHOMN cpere;

2) BBI3BATH BEIHYIK/ICHHOE U3JTydeHne HOTOHOR,

3) obecTieunTh BEICOKYIO KOTEPEHTHOCTE Ja3ePHOr0 U3IYUCHN.

9. PaccMOTpHM 7Ba KBaHTOBBIX COCTOSIHUSA, B KOTOPBIX HAXOJUTCS CHGTEMA aTOMOB, C
SHEpPrusMu Ky u E, npuuem E, > E;. Cucrema OynmeT HaxoOHMTHECS B COCTOSHHU C HHBEPCHOM
HACCIICHHOCTRIO, €CTIM YUCIIO aTOMOB N ¢ 9Heprueii ) Oynmer

1) paBuo unciTy atomoB N, ¢ sHeprueii Fy;

2) MeHblire, yeM No;

3) 6ombime, uem N,.

10. Ipranun Iaymu cnpasemms

1) s Beex TOXIECTBEHHBIX YACTHIT KBAHTOBOMEXAHAUECKOM CHCTEMBI,
2) JUISL CHCTEMBI TOXK/IECTBEHHEIX GO30HOB;

3) TSt CHCTEMEI TOXICCTBEHHBIX (JEPMUOHOB.

11. Jlenenne gacTurr Ha GO30HEI H HEPMUOHEI OIpeNeIIIeTCs
1) TONBKO TTABHEIM KBAHTOBEIM YHCIIOM 72;

2) TONBbKO OPOUTATLHEIM KBAHTOBLIM YHCIIOM I3

3) CHHHOBEIM KBAHTOBBIM YHCIIOM My,

4) OpOHUTAIBHEIM / M MATHHTHBIM 71 KBAHTOBLIMY THCIIAMIL.

12. 3aBucuMocTs MonspHOM TemmoemkocTH Cjy XHMHYECKH MIPOCTEIX TBEPIBIX TEJI OT
TEMIIEPaTypHI IPEACTaBICHA Ha IrpaduKe

1y 2) 3) 4)

Cm Cum Cym |

3R IR 3R {-
0 T 0 T n r P =
13.TemmoemkocTh  cucTeMsl, cocrosmedt us N = 10% KJIACCHYCCKUX TPeXMEepPHEIX

HC34BHCHMBIX TAPMOHUYECKHX OCIMIUIATOPOB IpH TemmepaType T = 300 K, paBua
1) 414 Tow/K;  2) 4,14 ITw/K;  3) 124,2 kJDx/K; 4) 41,4 xJTx/K.

14, Jle6ait momyqun TCOPETHIECKYIO 38BHCHMOCTh MOISIPHOLH TemtoeMkoct Cys OT
TEMIIEPATYPBI, pPACCMATPHBASI KPUCTATIMIECKYIO PEIIETKY KaK

1) cucremy HeBsammoneitcTByOmIX JacTHIl, COBEPIIAIOIIUX TEIIOBEIE | KojeGanus ¢
Pa3MTHYHEIMHE YaCTOTAMH,

2) cucTeMy CBSI3aHHBIX YacTHII, COBEPIIAIOMIMX TEIUIOBBIE KOJIEGAHMS C | OMHHAKOBLIMU
YaCTOTaAMH;

3) cHCTeMy CBSI3aHHBIX YACTHII, COBCPINAOUIMX TEINIOBBIC KONCOAHMS ¢ PA3THIHBIMU
4aCcTOTAMU;

4) cucreMy HeB3amMOAEHCTBYIOMMX HJacTHUIl, COBEPINAIOINUX TCINIOBLIE | KOJCOAHUsI C
OIMHAKOBEIMH YaCTOTAMH.



15. BanenTHas 30Ha coOGCTBEHHBIX TIOJIYIIPOBOIHUKOB

1) wacTuyHO 3amsTa HMEKTPOHAMHE;

2) IIONTHOCTBIO 3AHATA DIEKTPOHAMH;

3) mepekprIBaeTCs co CBOGOHOM 30HOM BO30Y>KICHHBIX DHEPIHIL.

16. C yenuuenuem temmeparypst 3JIEKTPOIIPOBOAHOCTD IIOIYITPOBOAHUKOR
1) yBenuunBaercs;

2) yMeHbInaeTcs;

3) He MeHseTCs.

17. B o6nactu HU3KHX TemmepaTyp y NIOJIYIPOBOIHUKOB TIPeoOIagaeT
1) nBIpounas mpoBOANMOCTS;

2) 31IeKTPOHHAS POBOUMOCTE,

3) cobCcTBEeHHAs TPOBOTIMOCTS;

4) npuMecHas MPOBOAAMOCT,

Bonpocs! pelitunr-kouTpos Ne3
1. JTna nyknonos BCPHBIMH SBJIFIOTCS CIIEAYIOIINE YTBEPIKICHIS

+
1) mpoTon o6nanaet sapsmom, paBHEM € ;
2) cruH HEHTPOHA MCHBIIE CIIMHA IPOTOHA,
3) Macchl HyKJIOHOB IPAKTHYECKH OMHAKOBEL

2. YeM MEHBIIIE SHEPTHS CBS3H sa7pa, TeM

1) 6onpmre y mero medexr mace;

2) MeHBIIYI0 PaGoTy HYXHO COBEPIIATH, YTOGHI PasnesuTh 3TO SAPO | HA OTHEILHBIE
HYKJIOHEI,

3) Goub1e SHEPryH BELIEIUTCA IPH pactiaze 3Toro sApa Ha OTAEIbHbBIE HYKJIOHEL

4) MEHBINIE €0 BHEPTHS TIOKOS;

5) MEHbIIIE SHEPT'UH BLUIETUTCS B PEAKIHH TEPMOSIIEPHOTO CHHTE3A DTOTO SAPa C JAPYTUMHE
Aapamu.

3. Ilpu a-pacnane

1) 3apsn snpa He w3MenwTCS, Macca A7pa yMeHbIIaeTes Ha 4 a.e.M.;

2) 3apaq supa yMEHBIIACTCS Ha 2¢, Macca A1pa yMEHBIIAeTCS Ha 4 a.e.M.;
3) 3apsy SApa yMeHbIIACTCS Ha 2e, Macca SIpa He MCHIETCS,

4) 3apsy sapa yMEHBIIASTCS Ha 4e, Macca AJipa yMEHBIIAETCS Ha 2 a.8.M.

4. Kakas 101 paIMOAKTHBHBIX aTOMOR OCTAaHETCS He pacliaBluelicss depes MHTepBa
BPEMCHH, PAaBHBIA ABYM IIEPHOIaM MOIypaciiaga
1) 50% 2) 67% 3) 33% 4) 75% 5)25% ?

5. CkoJIBKO 0- ¥ B- pacmasos 10mKHO IIPOU30ATH, YTOOHI HECTAGITHHEL U30TOI aMEPHITHSI
241 209 -
o5 Am IIPEBPATUIICA B CTAOUIBHEIA H30TOI BUCMYTa 83 Bi ?

1)8amn4p 3)6ausp

2)%au3p 4Y7au3p

14 4
7 o (2 e) - |
6. Anpo asora 3axBatuino Y -gacrumy U HCITyCTUIIO IIPOTOH, SIIpo Kakoro
dIIeMeHTa 06pa3oBaIocs?

17 17 16 16 17
o’ 2)803)9F4)80 5)7N



9 2 H . 10
7. Snpo Gepuimus 4Be, 1orIoTHB AeiTpon | | mpesparaercs B sapo 6opa 9 | Kaxas
9acTUIla IIPH 3TOM BEIOPACHIBACTCS?

Dp 2)n 3@ 4e 5) menyckaercst 7 -kpanT

g p H —e +v, +v,
. Peaxnna HE MOKCT HATH U3-3a HAPYIIEHHUS 3aKOHA COXPAHEHHS

1) cimrOBOTO MOMeEHTA MMMy ITBCA,
2) IEIITOHHOTO 3apsa;
3) SIEKTPHYECKOTO 3apsiya.

9. 3axoHOM COXPaHCHUA JICKTPUUECCKOrQ 3aps/a 3anpeincHa peaxkius

1),u"'-—>e'+1/e+1/# 3)n+1/e—>p+e+

2)n+ﬁ—>e‘+17e 4)V#-I-n—>p+,u‘.

10. M3 ipuBeNeHHBIX CXeM B3aMMOTPEBPAIIICHIH YACTHIT AHHU LIS COOTBETCTBYET
0 - _ .
D% DV ry g pnte +v, 3)K0-—>7Z'++7Z' pHe te >y+y

11. B mopsixe Bo3pacTaHWs HHTEHCHBHOCTH GyHIamMeHTaNBHEIE  B3amMOmEHCTBY
PacIIoIaraloTCs CIeayomnM 06pa3oM

1) snexrpomarautHoe, caboe, I'PaBUTALMOHHOE, CHIBHOE,

2) cnaboe, cubHoOe, TPAaBUTALHOHHOE, JJIEKTPOMArHHTHOG,

3) sIEeKTpOMAarHMTHOE, TPABUTAIIMOHHOE, Cllaboe, CHIIBHOE;

4) rpaBuTanmonHoe, caaboe, 9JICKTPOMArHUTHOE, CHJIBHOE.

IlpomexxkyTounas arrecranus IIPOXOJUT B hopMe DK3aMeHa.,
BompockI k sx3aMeny
1. Temnoroe n3jyuenue. PaBHoBecHOe u3aydenne. XapakTepHCTHKH —TeIJIOBOIO

H3JIyYCHUS,

2. A6comoTHO uYepHOE Teno. 3aKOH Kupxroda. 3axon Credana-Bonsnmana i 3axon
Bumra,

3. PacmpenencHue sHeprum B CIIEKTPe a0COMIOTHO YEpHOTo Tela. ®opmyna Panes-
Jxunca. Yisrpaduonerosas Karactpoda.

4. KsanToBas runoresa u gopmyna [Tanka

5. Buemnmnit dorosnexrpuueckmit ohdexT u ero 3axoHbl. GOTOHEL

6. Oddexr Kommrona u ero reopus.

7. Monens atoma Pesepdopra. Hocrynarer Bopa. Atom Bosopona.

8. Twumoresa ne Bpoiins. DxcuepumenTanbHoe IIOATBEPKACHUE BOJIHOBLIX CBOMCTB

MHKpPOYACTHII,

9. CooTHOLICHNE HEONPEHEICHHOCTEH.

10. Bosnnosas Qynkims, ee coifcTsa i CTATUCTHYECKHI CMBICIT.

11. Hecranmonaphoe ypaBHesne HlIpenuurepa.

12. Cranmonaproe ypasuenue IIpeanurepa.

13. Yacrrna B noTeHImanbHOM e,

14. Tlpoxoxmenue yacTus: UEpe3 HOTCHI[HANBHELA Gaphep.

15. KBauroBstit rapmonuyeckmit OCITHJIIATOP.

16. Ypasuenue IlIpenunrepa s SJIEKTpOHa B aToMe BOAOpOAa. I'masHoe, opburansroe i
MarHUTHOE KBAaHTOBEIC YUCIIA.

17. KsanroBanue suepruu SJIeKTpoHa B aToMe Bomopoxa. CrexTp artoma Bopopoxa.
[Ipasuio or6opa.

18. OpGuTanbHbI ¥ MATHUTHEI MOMEHT 9IEKTPOHA.



19. CobcTBeHHBIN MeXaHMUECKHH MOMEHT AMIyJbca 3JIeKTpoHaA (cruH). CHHHOBHII
MATHUTHBIH MOMEHT 211eKTpora. CIIMHOBOE W MATHUTHOE CIIHHOBOE KBAHTOBBIE YHCIIA.
Omnerr [tepHa u ['epraxa.

20. Ilpunnun 3anpera [Maymu. [leproguueckas cucTeMa 5IeMEHTOR Memnpneneesa.

21. Ilormomenue, ClIOHTaHHOE W HHAynupoBanHoe wusnyveHue. |Koadduiments:
OfHIITeHHA,

22. Jlazepsr, Ilpunmnun neticteus Ja3epos.

23. Knaccudeckas TeopHs TEIIOEMKOCTH, 3aKOH Hrononra u ITtu.

24. KBaHTOBasI TEOPHS TEILIOEMKOCTH DiHInTeiina.

25. Teopus remnoemkoctu Jle6as. GoHOHEL

26. bosonsl u ¢depmuonsl. TIOHATHE O KBAHTOBHIX CTATHCTHKAX Bose-Diinmreiina u
®epmu-/Tupaxa.

277. DuepreTHYECKHE 30HbI B KPUCTAIIAX.

28. Pacmpenenenne 31eKTPOHOB IO SHepretuveckuM 3o0HaM. Knaccmduxanus teepapix
TEJT HA METAJUIbL, HOJIYIPOBOAHUKY U JINIIEKTPHKH.

29. CobcTBEeHHAs U IPUMECHAS IPOBOIMMOCTH IIOJIyIIPOBOTHUKOB.

30. DneKTpOIpOBOAHOCTH TBEPJIBIX TEIL TemneparypHas 3aBUCUMOCTb
SJICKTPOIPOBOHOCTH METAJIIOB K HOJYIPOBOAHUKOB. YposeHs Depmii.

31. P-n mepexop. IomympoBoaHHKOBEIE U0 LI

32. XapakTepHCTHKH aTOMHOTO spa. Mojeqn aToMHoro sapa. Macca u sHeprus cBazu
sapa.

33. 3aKOHEI paZHOAKTUBHOTO paciaja. Aunba-, 6eTa- u ramma-u3TydeHME,

34. Slnepmble peakiUu U 3aKOHBI COXPAHEHHUA. Peaxirus nenenus anep. Llemnas peaxius
JEeJICHUS,

35. Peaxtmst curTesa aTomusIx suep. IIpoGiema YIPABJIACMBIX TEPMOSANEPHBIX peaKimil,

36. Buaw B3auMozeiicTBuif i KMaccHpuKarms SNEMEHTAPHBIX YACTHII.

37. MeTo/B! perucTpanuu 31eMeHTapHbIX YacTHIl, KocMudecke Ty4H.

38. YacTHIBI M AHTHYACTHIILL, Heiitpuno. Krapku.

CamocroaTensHast paboTa CTYIEHTOB BKIIOYACT B ceGs:

1. AYJII/ITOpHaSI CaMOCTOATCNIbHAA p8.6 OTa CTYACHTA II0 I[I/ICLII/IHJ'II/]F?C BBIIIOJIHSCTCA
Ha JIa60paTOpHBIX U ITPAKTHYCCKUX 3aHATUSIX IIPpU PEIICHUN 3a/1a4,
2. BHG&Y}IHTOPH&H CaMOCTOsITeIILbHAd pa60Ta BBIIIOJTHACTCA  CTYOEHTOM npn

YIIIyOleHHOM ¥3y9eHWH AUCIUIUIAHBI 110 TeMe IPOWICHHON JEKINM, IpH| HOJAMOTOBKE K
nabopatopubmM pabotaM. OCHOBHOI hopMOH camMoCTOATENBHON PaGoOTE! CTY/EHTA SBIILETCS
U3y4eHHE KOHCIIEKTA JISKIUH, PEKOMEN/IOBAHHOM JIUTEPaTypEL. |

CamocrosTensHas paGoTa 3aBepruaeT 3aad Beex APYruX BUJOB y4eGHOro mpouecca o
MOMKCT OCYICCTBIATLCA HA JICKLMAX, CEMUHApAX, IPAKTHYECKHX B3aHATHAX, | 1abopaTopHBIX
SaHATHAX, KOHCYIbTanusX. Kax dopma oprammsammm yue6Horo mpomecca CAMOCTOSITEbHAS
paboTa CTYNEHTOB MpeACTABISIET cobOi UENCHAPABICHHYIO CHCTEMATHYECKYI) JeATCIbHOCTD
10 IPHOGPETEHHIO 3HAHMIA, OCYIECTBIACMYIO BHE ayIUTOPHH,

KonTtpounb BhImonHeHMS caMocTosTeNLHOM] PabOTEI OCYIIECTRIIAETCA B X0/ BBIMOMHEHUS 1

3alIUThL Ha60paTOpHBIX pa60T II0 TUCHUILINHE, IIPU BBINOJHECHUU OPaKTHYECKUX Sa,Z[aHI/IfI, Ha
OK3aMCHeE.

Bonpoce! u1st KOHTPOIIS caMOCTOSTENBHOM PAGOTLI

I. Kakoe wu3nydenme HaspBaeTcs TCIUIOBBIM, M YeM OHO OTJIHYAeTCs OT JAPYyTHx
(IepevrcImTe KakuX) BUIOB H3TyYeHUS?

2. JlaiiTe OIpEeNeNeHUs OCHOBHBIX XapaKTepHCTHK TEIIOBOTO u3nmydernns. Kakoe Teno

Ha3bIBACTCH aOCOMIOTHO YePHEIM?

Cdopmynupyiite saxon Kupxroda.

4. Kakolt B HMeeT pacnpezneicHue SHCPTHH B CIICKTPEC abCOJIOTHO HEpHOTrO Tena?
Hapucyiite kpuBEIe pactipeieneHus B 3aBHCHMOCTH OT JUIAHE] (MM 94CTOTEI) BOJIHEI
A AByX temuepatyp (T2>T1).

W
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Cdopmymupyitre 3akonsr Credana — Bonmpimara u cMmewenus Buna.

3anummte Qopmyny Panmes - IbkuHca W 10sCHUTE CyThb "ynpTpaduoneToBoi
KaTacTpodsr'”,

3anumure hopmyiy ITnanka U MOsACHHTE CYTh €r0 KBAHTOBOM THITOTERBI.

Kaxoe w3 Ten, yeproe wim neveproe, mmeer Bbe TEMIIEPATYPY, SCIH UX APKOCTH
OJIMHAKOBEI?

B uem cocrour sBienue, HazpBaeMoe doroaddexrom.

Cdopmynupyiite 3axkoHEI dorooddexta. B wem >TH  3aKOHDI IPOTUBOPEYAT
[IPCACTABIICHUAM KIACCUIECKOH (PU3UKH?

Kaxk kauecTBeHHO, Cie/yst BONMHOBOIM KapTHHE H3JIyueHus, 00bACHUTS hoToshdheKT?

OO6wsicunre 3aKkoHEI GoToaddexta, Hexons u3 dopmyrer Ditrmureitua,

Yro Taxkoe KpacHas IpaHHIE doroaddexra. Yem ompenensercs YHCJIOBOE 3HAYCHHUE
TPaHUYIHON YacTOTHI? UTO BIMAET HA MIOOKECHHE KpacHOH rpanunsl Gorosddexra?

Hro taxoe dhoroanieMenT n KakoBa ero BOJIbTaMIIepHAs XapaKTePHCTHKA?

Houemy Gbuta oTBeprayTa Moaes atoma ToMIcoHa?

B uém mpoTrBOpeuns npeoxkenHoit Pesepdopniom mmaneraproit moxens aroma?

B 4em cymmocrs Teopum arowma, npeioxenHod  Bopom?  Cdopmymupyiite
noctynarel bopa. Kakose! Hexocratky teopun bopa?

Cnextpst atomoB. CrieKTpanbHble Cepun atoma BOJIOPOIA.

Kaxme THmer coymapenmit  BO3MONKHDI MEXIY  3JIEKTPOHAMH, | YCKOPIEMBIMHE
IEKTPUYECKUM II0JIEM, H aTOMaMK?

B uém 3akmouaercs onpr ®panka u T ©pua, ¥ KaKMe OCHOBHEIE BBIBOJIBI MOKHO
CHeNaTh Ha OCHOBAHMH OIILITA?

Kakue KBaHTOBEIE YMCIIA OUCHIBAIOT COCTOSHHIE MHUKPOYACTHI[I?

Yem onpenerseTes sMeKTPOHHOE COCTOSHITE M30JIIPOBAHHOr0 aToMa?

OO6BscuuTe Mpornece 06pa3oBanms 9HCPTeTUYCCKUX 30H B TBEPIOM Telle,

Ot wero 3aBucsT mmpHHa Pa3pEIICHHOI! 30HEI U YHCIIO YPOBHEH B HEH?

Kakosa sonnas crpyxrypa mposozauka, TIOJIYIPOBOZHUKA M H30JISATOPA?

OOBsicHUTE MEXaHN3M coOcTBEeHHOM u IPUMECHOH | [IPOBOAMMOCTH
IIOJIYIIPOBOJ/IHUKOB.

Kakos husndeckuii cMbIci TOHATHA ypoBHA Qepmn?

Hem obbsicHseTCS pazmutme TCMIICPATYPHOH 3aBUCHMOCTH 3IEKTPOIIPOBOTHOCTH Y
METaJIOB U IOIYIPOBOIHUKOR?

OOBACHATE 3aBUCUMOCTD TOJIOIKCHHS ypoBHS DepPMU U KOHIEHTPAIHH CBOGOTHEIX
HOCHTEJIeH 3apsa/ia B IONYIIPOBOAHUKAX OT TEMIICPATYPBL

OOBsicHuTe Qu3HICCKUE IPONECCEL, IPOHCXOISIITHC Ipu 06pa3oBaHUE p-n IEPexo.a.

Hapucylite sHepretnueckue 30HBI B 06iacTy p-n nmepexona m o0LACHUTE, B yeM
COCTOMT ISHCTBHUE BHEIIHETO 3IEKTPHYECKOrO IO Ha p-n nepexon.

910 HasEIBAaeTCA pamMOAKTHBHOCTHIO? Kakwme MPONECCHI  OTHOCATCS K YHUCITY
PaaNOaKTUBHEIX ?

Ha 4em ocnoBan npuumun perucrparuy u H3MCPEHUS PAAHOAKTUBHOIO U3NyqYeHHs?
Kaxwe mpuGopsr npumensioTes mis aTux Hesei?

OGBSICHATE YCTPOHCTBO U MPHHIMI JISHCTRHS CUETIHKA I'eitrepa.,

OnummTe Ipoecesl, IPOUCXOSITIe B ra3opaspsIHBIX CYETYHKAX,

Hepeuncnure  dusmaeckue mpomeccsr, IIPOMCXOIAIIHIE [P B3aUMOICHCTBIH B-
H3JIYYEHHUS C BEIIECTBOM.

B uem 3axmouarorcs mporeccrr YOPYrOro paccessHus 3JIEKTPOHOB  SApaMH,
3JICKTPOHOB HA JJIEKTPOHAX?

Hem obycmoBneHst morepu SHCPrHM  YacTHNEl IPH NPOXONYICHHM —depes
TIOTJIOIIAXOINYIO Cpesry?

T0 IPOMCXOAHT IPH MPOXOKIEHIH JJIEKTPOHA Yepe3 TOTJIOTHTEN?

KaxoBer ocoGeHHoCTH TPOX0MXIeHus UCPE3 MOTIIOTUTENb MOHOIHEPIETHYECKHX [B-
HACTHI! U B-M3TYUEHHS, HIMEIONIETO HeIPepbIBHBIH OHEPreTHYECKHH CrIeKTp?



7. YYEBHO-METOIUYECKOE 1 NHOOPMAIIMOHHOE OFECHEYEHUE
AACHUILUIMHBI (MOJTY JIST)

a) OCHOBHAY JIMTEpaTypa:

l. ®usuxa. Bonnosas omruka. Kpantopas [IPUPO/Ia U3JIYyYeHHs. DJIEMEHTH aTOMHON M
AnepHOM (usukm: Yue6. moc. / C.M.Kysuenos, AM.JIunep - 3-e usn,, nepepal. u gom. - M.:
Bysos. yue6.: HUL| UHOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. -
Pexcum nocryma: http://znanium.com/bookread2.php?book=438135.

2. Tamnexosa-Bymkesra M. ®usuka. YacTs 2. Omruka, KBanToBas dhusvka.
Crpoenue n Gpusndeckue cBolcTBA BelecTBa [OnexTpoHmEIt pecype]: yueOnuk/ Tamuisikosa-
Bymkeswa 1.W.— Di1exTpon. TeKCTOBbIE NAHHBIE,— MuHCK: Brermoaiimras mxona, 2014.— 232
¢.— Pexnm nocryna: http://www.iprbookshop.ru/35563.— 9BC «IPRbooksy. .

3. Tanxkun A.@. Jlexnuu 1o dusuke [OnexTponnEt pecype] : [B4a.] / A. ®. Fankun, H. C.
Ipoxomesa ; Brmagumupckuif —rocymapcTBeHHBIN YHHBEPCHTET HMEHHM AJiekcanapa
I'puropeesuya u Huxonas I'puropsesnua CTOIETOBLIX (Bial'Y).— Brnagumup | Braguvupexuit
TOCYNapCTBCHHLIH yHUBEPCUTET UMEHH AJlekcanypa [ pHropbesuya u Hukonag ['puropsesmua
Croneropix (Bal'Y), -Y. 5: Ksantosas u AnepHas Qusnka.— DIEKTPOHHBIE TEKCTOBbIE
Rarubre (1 daiim 4,16 M6) .— 2015 .— 94 ¢. - uiL., Tabn. — 3arnasue ¢ TUTYJA 3KpaHa.—
Bubmiorp.: ¢. 92 .— CroGoausrii AOCTYIl B JMCKTPOHHBIX YATANBHBIX 3aJlaX GuGIHOTEKH —
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) BonoanHTEaLHAN AUTEpaTYpAa:

1. Escuna E.M. Onruka. OCHOBEI KBAaHTOBOM u AjepHON (bu3mKI [DNeKTPOHHEIH pecype]:
y4eOHO-MeToanueCKOe TOCOOHe IS nabopaTopHEIX paboT no ¢usuke/ Epcra EM., CoGonera
B.B.— D1IeKTpOH.TeKCTOBbIE NAHHEIC. — ACTpaxaHb: ACTpaxaHCKHH HHIKeHe PHO-CTPOHUTEILHEIH
nHCeTHTYT, O5C ACB, 2011.— 107 ¢— Pesxcum nocryna: http://www.iprbookshop.ru/17059.—
9BC «IPRbooksy.

2. Ammaro A.B. ®muxa. Atomuas dmsuxa [DnexTpoHHBIH pecype]: yuebuoe nocobue/
AnnatoB AB.— DIIEKTPOH.TEKCTOBBIE NAHHBIE Bousrorpan: Bosrorpan¢xuit uncturyt
OnsHeca, By3zosckoe oOpa3oBarmue, 2009.— 116 ¢—  Pexmm  gocryma:
http://www.iprbookshop.ru/11355.— DBC «IPRbooksy

3. XKapenosa C.B. ®u3uxa atoMoB 1 MONeKyIL. Slnepnas dusmka [DneKTpoHHbIif pecype] :
MCTOAMYCCKAE yKa3aHHSl K J1a0OpaTOpHLIM paGorTam 10 busuke / C. B. }Képenona, H. C.
IIpoxomesa, E. JI. lllamanckas ; Bragumupcekuit rocymapereenmmiit yHuBepeurer (Bal'V),
Kadenpa dusuxu w npukmannoit maTemarikn ; mox pen. E. JI. Illamarckast .— DIeKTpoHHBIe
TEKCTOBBIC nanHble (1 daiim : 431 K6) — Bramamup : Bragummpexuii rOCyIapCTBEHHBIH
yruBepenreT (Bil'Y), 2010 .— 38 c. : mr., Ta611. — 3armasue ¢ TUTYyJIa 9KPaHa .~—— DJIEKTPOHHAS
BEpCHS MMCYATHON MyOIuKAITIN .— bubmuorp.: ¢. 36 — CBobonubIi Joctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf>,

4. XKapenosa C.B. ®usuxa TBEPOTO Tena [DTEKTPOHHBIN pecype] : | MeToxmuecKie
yKasanus K J1aboparopHsiM pabotam mo dusuxe / C. B. JKapenora, H. C. Ilpokomega, E. JI.
IMamanckas ; Bragumumpexuit rocynapeTseHnblit ynusepenrer (Bul'V), Kadenpa bu3uKy u
UpHKIaIHOK Matemarnky ; mox pen. C. B. XKapenopa .— OJICKTPOHHEIE TEKCTORBIE JlaHHble (]
daitn : 356 K6) .— Bragumup : Braguvmupexnit roCynapcTBeHHbI yuusepeutet (Bal'V), 2010
— 40 c. : mn., tabn. — 3armaBue ¢ TUTyJla SKpaHa .— OJEKTPOHHAs BEPCUS TeYaTHOI
nyGiukanun .— Bubmiorp.: ¢. 38 .— CeoGomusni moctyn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703 .pdf>,

5. lpoxkomena, Hamexna Cepreesna. C6opuux 3amay mo (pusuxe [DnexTpoHHBIH
pecype] / H. C. Ipokomesa ; Brnazmmupekuit rocynapersesnbris yausepcurer (Bal'V) — Usg.

2-¢, MCIP. W JIONL. — DJIEKTPOHHBIE TEKCTOBBIE NAHHELE (1 daitn : 593 K6) — Bragpvup :
Brapamupekuii rocynapersensprit yrusepenter (Bal'Y), 2010 — 66 ¢. — 3ariasue ¢ TUTYJIa
dKpaHa .— DJIEKTPOHHAS BEPCHS ITeYaTHOH nybnuxanuu .— BuGnworp.: ¢. 64 Crobonubi
moctyn  .—  Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 . —

<URL:http://e.lib.vlsu.ru/bitstream/123456789/1 871/3/00749.pdf>,
B) NEPHOIHYECKUE H3TAHUA:



1. XKypman «KBaHToBast  3meKTpOHHKAY. ApxuB  HoMepoB. Pewum  joctyma:
hitp://www.mathnet.ru/qe/archive.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JACIATLIAHbI

JIeKIIMOHHBIE ayMUTOPHUH OCHAIICHBI JOCKOI (U1 Mema M Mapkepa), OKpPaHOM s
IIPOCKIINOHHBIX CUCTEM, IIPOEKTOPOM U HOYTOYKOM.

AyIUTOpPUM NS TpPOBECHUS nabOpaTOPHEIX 3aHATHH OCHAIIEHE YCTAHOBKAMH  JUIsl
BBIITOJTHEHUS TaOOPaTOPHBIX paboT:
6.1. Onpenenenne mocToHHOM Credana-Bonsnmana,
6.2. Usyuenne BHemmHero Gotospdexra.
6.3. Onpenenenne pe30HAHCHOTO OTEHITHANA BO30YXICHHS ATOMA METOIOM ®panka - epra,
6.6. VIsyyenne teMIepaTypHOif 3aBHCHMOCTH COTIPOTHBJICHUS OJTYIIPOBOAHUKOR,
6.7. UzydeHue BOJIBT-aMIICPHBIX XapaKTePHCTHK TEPMOTYCTBUTEILHBIX COIIPOTUBIICHHH.
6.8. M3ydenue BonbTaMIIepHEIX XapaKTEePHUCTHK (POTOCOIPOTHBIICHNS,

JlexuwonnEle aynuTOpHE OCHAIEHBI OCKOM (mng Mena wm MapKepaD, SKpPaHOM JIJIs
NPOCKIMOHHEIX CHCTEM, IPOEKTOPOM M HOYTOYKOM.

AYIUTOPHH Ul HPOBEACHUS 3aHATHH OCHAINEHEI COBPEMEHHBIMH  I1ePCOHANLHBIMH
KOMIIBIOTEpaMH, O0bEeAMHEHHBIME B JIOKATBHYIO BLITHCITUTENLHYIO CETh ¥ yKOMILIEKTOBAHHBIME
HEOOXOIMMEIM CHCTEMHEIM 1 NIPUKIIATHEIM IIPOrpaMMHBIM 00eCIIeYeHIEM.,
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BO no nanpasnennio 12.03.05 Jasepuast Texauxa u Ja3€PHBIE TEXHOJIOTHH,
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