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1. HEJIX OCBOEHUS TN CHUATTJINHBI

Lenamu ocsoenus mucnurumael «KBanToBas QH3nKay SBIAETCS 06ecnbt{eHI/Ie Oynymiero
CleNUaTNCTa HayyHOH (m3ndeckoif 0a3olf, Ha KOTOpPOH B BbICIIEH TEXHUTECKOH KO
CTPOMTCA OOIIEMHXEeHEpHAast U CICIUAILHAS IIOATOTOBKA. IlocenoBaTepHOe hsyquHe (10763707
BBIpabaThIBACT cneumbnqecmn METOJ MBIIUICHUS, (QU3NIECKyIO HHTyHHH}o KOTOpPBIE
OKa3bIBAIOTCA BECHMA IUIOJOTBOPHBEIMH M B JPYTHX HayKax. Cneunanncrm [OJTyYHBIITHE
WHUPOKOe (PU3MKO-MaTeMaTHIeCKOe 00pa3sOBaHKE, MOIYT CAMOCTOSTETHHO OOBaHBaTB HOBBIE
TEXHHICCKUC HANPABICHHUS, YyCIEMHO paboTaTh B HHUX, JICTKO MEPEXOAUTh OT PEINEHHS OJHUX
3a7a4 K JIPyTHM, HCKATh ‘Hecraﬂnaprﬂme Y HETPaJUIMOHHBIC MYTH, YTO OCO§GHHO BaXKHO IS
poheCcCHOHANBRON MOOGHITBHOCTH CIIEIHATICTOB B YCIOBUAX YCKOPEHHOTO paBBHTI/IH TEXHHKH.
3a1aun TUCIUILINHDL
® TEOPETHUYECKAss IOAIrOTOBKA B 00JACTH (DH3UKH, I103BOJSIOMAL 6y)1ymHM UH)KeHEpaM
OPUEHTHPOBATLCS B IMOTOKE HAYYHON M TEXHHYECKOH MH(MOpMAaLMU U 00eCIIeYrBaIOmAs UM
BO3MOXKHOCTB HCIOJIb30BAHUS HOBBIX (M3HYECKUX IPUHIHMIIOB B TeX OOJNACTAX, B KOTOPBIX
OHU CHEIHATH3NPYIOTCS,

® (HOpMUPOBAHHE HAYYHOTO MBINUICHWS, B YACTHOCTH NPABHJILHOTO TOHHMAHMS IPaHHI
NPUMEHIMOCTH Pasau4HbIX (U3WYECKUX MOHATHH, 3aKOHOB, TEOPUM M YMEHUS OIEHUBATH
CTENEHb JOCTOBEPHOCTH PE3YJILTATOB, MOJIYHEHHBIX ¢ MOMOIIBIO DKCIIEPUMEHTANBHBIX WK
MaTeMaTHYECKHX METOJ(0B HCCIIEI0BAHHN;

e BBIPAOOTKA IPHEMOB | M HABKIKOB PeIICHNH KOHKPETHBIX 3a/1a4 U3 pasHbIX o0acteil Ghusuku,
MOMOT'AIOIHUX CTYACHTAM B JIbHEHINEM peIlaTh HEDKEHEPHEIE 3ajaqt, |

® O3HAKOMJICHHE CTYACHTOB C COBPEMEHHOH Hay4HOH ammaparypoif W BeIpaboTka y HEX
HaYaJIbHEIX HaBHKQB IPOBEACHHS  JKCIEPUMEHTAIBHBIX HAYYHEIX  HCCICHOBAHMUM
PasiMYHBIX (PU3MICCKUX ABICHUIN ¥ OLCHKH OTPENIHOCTEH H3MEPEHHIA.

2. MECTO JUCIIUIIJIMHEBI B CTPYKTYPE OHOH}BO

Aucnmmmia  «Ksautoas —¢usuka» OTHOCHTCS K OOS3ATENBHBIM  TUCIMIUIAHAM
BapuatuBHOi vactu OIIOIT noxaroroBku GakamaBpoB IO HAIPABIEHHIO <<(j>yH,uaMeHTanLHaﬂ
uH(popMaTuKa ¥ MH(POPMALOHHEIE TEXHOIOTHNY. M3ydeHHe MUCIAILTHHEL np¢x0ﬂHT B TPEThEM
CeMecTpe.

Jlnst ycnemHoro OcBOEGHHS Kypca (H3MKH CTYACHTaM HeoOXOIMMO 3HATh CIEIYIOLIHE
pasiensl Beiciuel MateMaruky: Juddepenmanbaoe ucancienme, I/IHTeI“paJIHHOG HCYHCIICHUE,
AHanmuTHyeckas I‘eOMeTpI/IH U JIMHEHHas ajnrebpa, Psiapl, DneMeHTHl BEKTOPHOTO aHAIM3a,
OyHKIMYE KOMILIEKCHOTO | NlepeMeHHoro, Juddepennuanshee ypaBHeHM, DIIEMEHTHI TEOPUH
BEPOATHOCTEH M MAaTEMAaTHYECKONW CTATUCTHKH. |

OcBoenne }mcn;nnmnﬁm HEeOOXO0UMO IS M3yYEHHS CIEAYIOMNX ,Z[I/ICI_II/IHJII/IH y4ebHOoTr0
nana: «OCHOBBEI HAHOTEXHOMOTHID, «T€O0pHs BEpOSATHOCTEH M MaTeMaTHYecKas CTATHCTHKAY,
«Hayuno-uccnenoBarensekas paboTay, BRITOIHEHAE BBITYCKHOM KBaTH(QHKAHOHHON paboTHI.

b
|
3. KOMIIETEHIIUU OBYYAIOMIEI'OCSI, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMUSA NJUCITUAILJINHEBI

B pesynbTare 0CBOSHHS IUCIUIIIHHET O0YYAIOMUMICS JOIDKSH I[eMOHCTpI/Ip@BaTB CIIETYIOIIHE
pe3ysbTaThl 00pa3oBaHu: |

1) 3nars: !

* (ynramMeHTaNbHbBIE 3aKOHBI IPHPOJIBI U MATEMATHYECKUE 3AKOHOMEPHOCTH B 00IACTH
kBaHTOBOH (usuku (OIIK-1);

® OCHOBHBIE METOJBI M CpelcTBA COOpa, aropuUTMBI OOPabOTKM W HHTEPIPETAIHH
JAHHBIX COBPEMEHHLIX Hay4HbIX uccieaoBanmii (ITK-1).



2) YMers:

¢ MPUMEHATH MATEMATHIECKHE METOMBI [ pellieHNs IpakTiuecknx 3anay (OITK-1);

® OCHOBHBIC METOJBI M CpPEACTBA COOpa, aIrOpHIMBI OOpaGOTKH M HHTEPIpETALHH
JaHHBIX COBPEMEHHBIX HayUHBIX ucciaenoBanuit (ITK-1).

3) Bnagets: ‘

® HaBBIKAMH KOPPEKTHO GOpMyYTMpoBaTh ecTecTBeHHOHAyTHEIe 3anaun(OITK-1);

® MCTOAaMH, TIpHEMAMH, aIrOpUTMaMu M crmocobamu  cGopa, 06paboTKH H
UHTEPIPETALUK AaHHBIX JAHHBIE COBPEMEHHBIX HAYUHBIX HCCIENOBAHHE, HEOOXONMMBIX IS
(hopMHUPOBaHHSI BEIBOZIOB 110 COOTBETCTBYIOMIUM HAYYHEIM HCCIIEIOBAHUIM (IIK-1).

4. CTPYKTYPA U COAEPKAHUE TUCIHAILINHBI

O6mras TpyI0eMKOCTE MUCHUILTHHBI COCTABILIET 4 3aUeTHBIE eauHanIpl, 144 yaca.

Bunn yueGHolt paGoTsl, BKIO4an 06 DopmE! TeKyIero
‘ < CaMOCTOATC/IbHYIO pa601y CTYZIICHTOB gCMﬁ KOHTpOJIA
\ E’ 1 TPYAOEMKOCTD (B 4acax) y'{% Ho YCTIEBAEMOCTH
N p E 2 pavorel, (o Hedensm
o aspen (TeMa) g ] e g © ¢ NPUMEHEHHEM cemecmpa)
n/n JAUCLHUILIMHEI Z g = 5 S Za g = A, | MTHTEPAKTHBHBIX Py,
< 5 5 2E| €5l EB| | : METOIOB (HoPNR
‘ > g 55 s&| 88 & = : TIPOMEKYTOYHOM
| = = £E5| gg| E& 5| (euacax/%) aTTecTAIMH
i 8 © 3
| = = B (no cemecmpam)
| | Kpawrosaampmpona | 5 | ;4| 2 |10 - |8 |- 12/75% .
M3JTyYEeHUA
OJIeMeHTHI KBAaHTOBOM 5 Peiitunr-
2 | MexaHuku u aTOMHON | 3 1 8 10 - - 21 | - 13/72% KOHTposb Nel
pusyKH 1
Peittunr-
3 OneMeHTH (PU3HKH 3 13- 4 2 3 ) 10 | - 12/ 86% KOHTpOIb Ne2
TBEPAOTO Tejia 15
OneMeHTHl PU3HKH Pettrunr-
4 | *pan 3 17- 9 4 i ) 6 ) 5/83% KOHTpOINb Ne3
IEMEHTAPHBIX 18
HaCTHI[
Bcero 3|18 18 18 18 - |45 | - | 42/77% | Dx3zamen,d45
Coaepsxanue pasaenoB JUCHHILIAHBI
Temsl, pasgensl AuCUUIIMHBL Kox-5o nexuay | OPAKTH- | jabopa- |
» PASICIIBI ICI ' 9acoB 4eckue | TOpHbIE P
Pasnen 1. KBauToBasi npupoaa u3;aydeHus 24 4 2 10 8
Jlexims 1. 3aKkOHBI TEINOBOTY M3My4eHHUs
! 8 2 - 2 4
Jlekus 2. KBanToBBIe CBOICTBA cBeTa 16 2 2 8 4
Paznen 2. DiieMeHTHI KBAHTOBOI MEXAHHKH 1 ATOMHOI 39 8 10 L 21
(Ppuznkn
Jlexuus 3. CtpoeHune atoma 9 2 2 - 5
Jlexumsa 4. BonHOBBIE cBONWCTBA MUKPOYACTHII 10 2 2 - 6
Jlexuus 5. Vpasuenue Llpenunrepa . 12 2 4 - 6
Jlexums 6. Atom Bogopona 8 2 2 - 4
Pasaen 3. DiieMeHTHI PUIHKH TBEPIOro Tea 24 4 2 8 10
Jlekuusa 7. TennoeMKOCTb TBEPBIX TEl 8 2 2 - 4
Jlexuus 8. 3oHHas Teopus TBEPABIX Tes 16 2 - 8 6
Paznen 4. Jnements! Gpusuku siapa u 3JeMeHTAPHBIX 12 2 4 6
qACTHI f
Jlexumsa 9. ATomHoe sipo 12 2 4 - 6
IK3amen 36
Utoro 144 18 18 18 45




5. OBPA3OBATEJIBHBIE TEXHOJIOTUN

® JICKIIMOHHO-CEMHHApCKas cucreMa oOydeHHs  (TPaJMIMOHHBIC  JIEKIHOHHBIC W
7abopaTOpHBIE 3AHSATHS);

e ofyueHHe B MalbIX I'PyIIax (BHIIONHEHHE TaGopaTOPHBIX PaboT B Tpynnax u3 JABYX WIH
TPEX YENOBEK); | |

® MacTep-KJIACCH! (IEMOHCTpAIUs Ha MPaKTHYECKHX 3aHSTHSX MPUHLMIOB PACcUeTa 3a4ad
10 pa3IdYHbIM TeMaMm); '

* MPUMEHEHHME MYJIbTHMEJHa TEXHOJOTMH (IIPOBEACHHE JICKIHOHHBIX M CEMHHAPCKHX
3aHATUH C IPHMEHCHHEM KOMIBIOTEPHBIX IIPE3CHTALHH 1 TeMOHCTPAITHORHEIX POJHKOB
¢ TIOMOIIBIO IIPOEKTOPA WM KOMIBIOTEPA);

* HMH)OPMAMOHHO-KOMMYHHKAIMOHHBIE TEXHOJNOIMA (MpUMEHEHHe HH(OPMAIIHOHHBIK
TEXHOJIOTHH JUI MOHUTOPHUHTA TEKYINEH yCIIeBAGMOCTH CTYAEHTOB U KOHTPOIIS 3HAHMI).

6. OHEHOYHBIE CPEJCTBA JJIA TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOMN ATTECTALIAY 1O UTOT'AM O&]BOEHI/IH
AACIHUATLIINHBL 1 YYEBHO-METOJJUYECKOE OBECITEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYAEHTOB

Texymuii KOHTPOJL YCIEBAEMOCTH ABIAETCS PACIPENEIEHHBIM ¥ OCHOBAH HA OICHKE
HECKOJBKHX COCTABJIAOIIHX.

1. PesynpTarhl pefTHHI-KOHTPOIIS.

2. BeionHeHHe U 3amuTa JIaGOpPaTOPHEIX paGoT.

3. DBrimosHeHHe MpakTHYECKUX 3aaHui,

Bonpocsl pedtaur-gkourposist Nol

1. Temneparypa abcomorao weproro tema T = 6000 K. BEcim TeMIeparypy Tela
YMEHBIIHTE B 2 pasa, TO SHEPreTHYeCKas CBETUMOCTE abCOIIIOTHO YepHOTO Tend

1) ymensmmtes B 4 jpasa 3) yBemmuuTes B 2 pasa

2) yBenuuuTes B 16 pas 4) ymenpiatest B 16 pas

2. Eciiu 1yivHA BOJIHBI, COOTBETCTBYIOMIAS MAKCHMYMY M3y4eHUs YMEHBIIMIACH B 4 pasa,
TO TeMIIepaTypa aGCONIOTHO HepHOTO Telia

1) yBenuuuiacs B 2 pasa 3) ysenuumnacs B 4 pasa

2) yMeHbLIUIACH B 4 pasa 4) yMEHBLINIACH B 2 pasa.

3. Ecnu 3a4€pHEHHYIO TINACTHHKY, Ha KOTOPYIO I4NaeT CBET, 3aMEHHUTH Ha 3EPKAILHYIO
TOM K€ IIOINA/IU, TO CBETOBOE JAaBICHYE

1) ocTanercs HEM3MEHHBIM;

2) YMEHBIINTCS B 2 pasa;

3) yBenuuuTes B 2 pasa.

‘
|
4. DNEKTPOH B ATOME [TEPEXOUT U3 BO3OYKICHHOTO COCTOSHUS C 3Hepru¢ﬁ E1 B ocHOBHO®
COCTOsIHUE ¢ sHepruei Ko. IIpu atom uciryckaercs goron. Macca HCIYIIEHHOT (JOTOHA paBHA
El _E{J Eﬂ_EI EI_EO EO—EI E1+E0 }

2 2

) ¢ 2) ¢ 3) hc 4) he 5 ¢

5. Hacrora najraiomero Ha (OTOIMEMEHT H3TYHeHHs yMEHbBIIASTC BIBOE, Bo CKONBKO pas
HY)XHO M3MCHHTDL 34/IEPKUBAIOIICE HANpPDKeHMe, ecinu paboToil BBIXOJA OJMEKTpOHA U3
MaTepuraia (oTo3JIEMEHTa MOKHO IIpeHebpeus?

1) yBenuuuts B 2 pasa;  3) YBENIHYHUTD B V2 as; 5)ocTaBuTh 6€3 U3MEHEHHMIA.
4 p



2) yMEHBIINTE B 2 pasa; 4) YMEHBIIUTE B V2 pas;

6. llpu 3aMeHe OJHOrO MeTalna JAPYTHM JUIMHA BOJHBI, COOTBETCTBYIOMAS KPACHOM
rparune ¢porospdexra, ymerpmaercs. PaboTa BEIXO/A Ul BTOPOrO METAIUIA TI0 CPABHEHHMIO C
paboTolt BEIXOAA JJIsL IEPBOTO

1) yenuumnnacs; 2) yMEHBIINIACE, 3) HEe U3MEHHUIIACK.,

7. Onbrtel CTONETOBA IO HCCIENOBAHMUIO B3AUMOIEHCTBAS H3TYYCHHS! ¢ METAILIAMH:
1) mo3BONMMIN ONPE/IGTUTE PasMEpEI AIpa;

2) IOATBEPANIN KBAHTOBYIO IIPUPOLY U3IyICHHS;

3) IOATBEPAKMIIN HAJIHYHE BOTHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) HOATBEPINIIH THITOTE3Y O THUCKPETHOM CIIEKTPE SHEPIUHU 3JIEKTPOHOB B aTOMaXx.

8. B abdexre Kommrrona dporon

1) BEIGHBAET HIEKTPOH C IIOBEPXHOCTH BEIIECTBA;

2) mepenaeT 31eKTPOHY YacTh SHEPIHH P yIPYTOM CTOJIKHOBCHHUIL
3) nepeaaeT sNeKTPOHY YacTh SHEPTHH IIPH HEYIPYIOM CTOIKHOBEHHUH.

9. OnprTe Ppatika 1 I'epua 10 UCCIENOBAHMIO SIEKTPHIECKOr0 paspsizia B mapax pTyTH:
1) MO3BONHUIIN OLPE/ICITUTE Pa3sMepLI Apa;

2) OATBEPMIN KBAHTOBYIO IPHPOJLY U3IIyUSHHS;

3) HOATBEPIMIN HATHYHE BOJHOBBIX CBOMCTB Y DIEKTPOHOB;

4) NOATBEPIUIIN THITOTE3Y O AUCKPETHOM CIIEKTPE SHEPTHH 3NEKTPOHOB B aTOMAX.

10. Ha pucynke n306paskeHbl cTallHOHapHEIE OPOUTEL aTOMa BOJOPOAA COTIACHO MOJIENH
Bopa, a Taxoke ycnoBHO H30GpaKeHBI IEPEXOLIBI NEKTPOHA ¢ OHOM CTAIMOHAPHOM! OPOHTHL Ha
APYT'YIO, COIPOBONIAIOILUECS W3TyYeHHEM KBaHTa 3Hepruu. B yiprpaduoneropoil obnactu
CIIEKTpa 3TH IIEPEXOABI JAI0T ceprro Jlaitmana, B BUANMOM — ceputo banbmepa, B uadpakpacHoi
— cepuro [lamena. HauGonpiieldl 4actoTe KBaHTa B BUANMON OOJIACTH CHEKTPA COOTBETCTBYET
IIEPEXOTT

)n=4—->n=3

P (N \ 2)n:3 _)1'122
= SRR 3)n=5-—-n=2
4yn=5—-n=1

I1. B teopuu Bopa pammyc n-oif kpyropoil opGuTel BJIEKTPOHA B ATOMe€ BOJOpOIA
| _ 2
4 i rn =h-n
BBIPAXKACTCS Yepe3 pajuyc MNepBoi opOuUTHI  (HopMyIIoi: Onpenennre, Kak
M3MCHACTCS KHHETHIECKAs SHEPTHsA SIICKTPOHA IIPH EPEXO0/IE C TPETheH OpOHTHI Ha IIEPBYIO.
1) yBenuuuBaercs B 9 pas 4) ymenbinaetcs B 3 pasa
2) yMeHbIIAETCS B 9ipa3 5) He MeHsIeTCs
3) yBenuuuBaercs B 3 pasa

12, Omnpiter [lesuccona u Jxepmepa no qudpakiys Ha KPHCTAIUIAX:

1) HO3BOMMITE OTIPEIENIUTh PAa3MEPEI AIPa;

2) MOATBEPIMITN KBAHTOBYIO IPUPOLY H3TyYeHUS,

3) IOATBEpIMIIN HATHHHE BOIHOBBIX CBOMCTB Y 5I€KTPOHOB;

4) HOATBEP/MIIM TUTIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTHH 3IEKTPOHOB B ATOMAX.



A
13. CpaBuute JuiaHy BosHbI e Bpoiina A P mns mapuka Maccoi m = 0,2 r ¥ mpoToHa
maccoit m = 1,67-10"" kT, HMeIomIX 0OTFHAKOBEIE CKOPOCTH.
1) 6,57:10% 2) 8,35:10°%7 3) 6,57-102 4) 8,35:10"%,

Bonpocs! peiitunr-konTposis No2
1. Craunonapueiv ypasnenueM [lIpeunrepa i 51eKTpoHa B BOXOPONONOIOOHOM aTOME
ABJIAETCS YpaBHEHUE

2200 9
d l|1+“mE\p:0
2 2
Hd°x h
2
V2\|f + Z—T{E + __]_.ZL}W =0
2) h* dney  r
2 ma? x>
Vziu+ T [ y=0
i< 2
3)
v2w+2—’?Ew=0§
4) h ‘

2. Ecma y — (byHKuH‘;I\ UMEET BHJ, YKa3aHHBIH HA PHCYHKE, TO BEPOATHOCTH OOHAPYXKHUTE

— XL —
9MeKTpOH Ha ydacTke O 2 pasma

\V 4

o
]

N
—
Y
(U8

0 L

2

3. B kakoMm cityuae sHepreTHyecKuii CeKTp SNEKTPOHA CILIONIHOMH?
1) 51eKTpoH B OTEHIHANLHON aMe mmpuHo 10710 M

2) 51EKTPOH B aTOME |

3) 3JIEKTPOH B MOJIEKYJIe BOAOPOIA

4) cBOGOIHEIH HIICKTPOH.

4. MakcuManpHoe 3H21‘1T-I€IIH€ IIPOCKIIHY MOMEHTA HMIIYJIbCa JJICKTPOHA, HAXOOAIEIOCA B f-
COCTOSTHMH, Ha HaIlPaBJI€HHE BHENTHETO MArHUTHOT'O IIOJIA PaBHO

DRy 22k 33k 4y4h

5. CKOJIBKO PasjMYHbIX COCTOSHUM MOXKET HMETh 3JIEKTPOH C IVIABHBIM KBAHTOBBIM YHCIOM
n=47? i
D15, 2)48; 3)32; 4)54.



6. OnpenenuTs aToM, y KOTOPOro B OCHOBHOM COCTOSHHH 3aI0JHEHE] K,L,M-cmounsN
— CJIO€ PACIIOIOKEHEI 7 3EKTPOHOB.
| .
1)CL 2)Ge; 3) B;r;‘ 4) Ti.

7. Cpesa Ha3bIBACTCS aKTUBHOMN, CCIIH OHA

1) momHOCTBIO MOTTIOMACT NAfAIOLICE HA Hee U3JIydeHHE;
2) NONHOCTBIO PACCEHMBAET IAAIONIEE HA Hee H3IIyYCHHE,
3) yCHIIMBACT MAJAIONIEE HA Hee H3yYeHHe,

8. CucreMa HakauKy Jlazepa MO3BOJISET

1) co3/iaTh HHBEPCHYIO HACEIEHHOCTD B AKTHRHOMN cpene;

2) BBI3BATH BBIHYKJICHHOE H3/TydeHHe (OTOHOB:

3) obecrieunTh BHICOKYIO KOTEPEHTHOCT Ta3epPHONO U3ITyYeHHS.

9. PaccMOTpUM J1Ba KBaHTOBEIX COCTOSIHHS, B KOTOPBIX HaXOJUTCS CHCTEMA 4aTOMOB, C
SHEprusaMM [ u £, npuyem Kz > Ei. Crcrema GyfeT HAXOMUTBHCS B COCTOSHMM C HUHBEPCHOH
HACEICHHOCTRIO, €CIIM YHUCII0 aTOMOB N| ¢ sHeprueii £ 6yuer

1) pasrO uncy atomos N> ¢ sHeprieif £»;

2) MeHgIe, yem Na;

3) Gombite, ueM No.

10. lpuanun [aymu cnpaseums

1) U1 BCeX TOM/IECTBEHHBIX YaCTHI] KBAHTOBOMEXAHIIECKOM CHCTEMEL;
2) IJISL CHCTEMBI TOYKIIECTBEHHBIX 0030HOB;

3) JUIs CHCTEMBI TOKECTBEHHBIX (PEPMHIOHOB,

L1. lenenne gacTui Ha 6030HBI X (HEPMHUOHEI OIIpeEIAeTCs
|) TONIBKO I'NIABHBIM KBAHTOBEIM UHCIIOM 72;

2) TONBKO OPOUTANBEHBIM KBAHTOBBIM HCIIOM /;

3) CIIMHOBBIM KBAHTOBBIM YHCIIOM /i,

4) opOuTANBHEIM / X MATHHTHEIM /7 KBAHTOBBIMH HCIIAM.

12. 3aBucuMoCTh MOMSIPHOM TemmoemkocTH Chy XHMHYECKH HIPOCTBIX TBEPIBIX TENI OT
TEMIIEPATyPhI IPEJCTaBIIeHa Ha TpaduKe

y) 2) 3) 4)
Cm Cwm
iR 3R
0 T 0 T 0 P
13.Termoemxocrs  cuctemsl, cocrosmed us N = 1025 KJIACCHYCCKUX TPEXMEPHBIX

HE3aBUCHMEIX TApMOHHAYECKUX OCHMILIATOPOB Ipy Temmneparype T = 300 K, pasua
1) 414 Tw/K;  2) 4,14 J/K;  3) 124,2 kJx/K; 4) 41,4 x]x/K.

14, JleGall momy4mn TeopeTHdECKYIO 3aBHCHMOCTD MOJIpHOH TennoemkocT Cls OT
TEMIIEPATYPBL, paccMaTpUBas KPHCTAIHYECKYIO PEIIETKY KaK



1) cucteMy HEB3aMMOJEHCTBYIONINX YacCTHI, COBEPLIAIOIIMX TEIUIOBBIE KONEOAHMI ¢
Pa3IMYHBIME Y4CTOTAMHA;

2) cucreMy CBA3QHHBIX YaCTHIl, COBEPINAIONIMX TEIUIOBBIE KOJNEOAHHI C OJMHAKOBBIMH
YaCTOTAMH,

3) cucTeMy CBSI3aHHLIX YaCTHI[, COBEPIUAIOINMX TEIUIOBBIE KOJNEOAHHS C PasIHYHBIMU
JaCcTOTAMU,

4) cucremy HEB3aHMOJEHCTBYIOIMX YACTWI, COBEPINAIOIIMX TEIUIOBBIE KOJEOAHHS C
OJTMHAKOBEIMM YaCTOTAMH,

15. Bayentaas 30Ha cOOCTBEHHEBIX IIOIYIPOBOAHUKOR
1) gacTiuHO 3aHATA IEKTPOHAMH;
2) TIOJTHOCTBIO 3aHATA DIEKTPOHAMU;
3) mepexpoiBaeTCs o CBOOOIHOM 30HON BO30Y/IEHHEIX 3HEPTHIL.
‘
16. C yBeymyeHrneM TeMIIEpaTyphl 9JIEKTPOIPOBOJHOCTE HONYIPOBOAHUKOR
1) yBenuumBaercs;
2) yMeHbIIIaeTCs,
3) He MeHsgeTCd.

17. B 06macT HU3KHX TeMIIEpaTyp Y IOLyIPOBOIHIKOB IpeobiiagaeT
1) aBIpoUHAsI IPOBOAUMOCTE;

2) 3JIEKTPOHHAS TPOBOAMMOCTE;

3) coOGCTBEHHAS IPOBOIMMOCTD;

4) mpuMecHas IPOBOAUMOCTS.

Bompoce! pedtuar-konTposts No3
1. JIytst ByKJIIOHOB BepHBIMH SIBJISIOTCS CIIEYIOLINE YTBEPKACHHUS

| +
1) mpoton obnanaet 3apsiiom, pasHEIM € |
2) cnvH HeUTPOHA MEHBIIE CIIMHA IPOTOHA;
3) Macchl HYKJIOHOB MPaKTHYECKH OJHHAKOBEL

2. UeM MeHBIIE SHEPTHS CBSI3U Sapa, TEM

1) Gonpime y Hero nedexT macce;

2) MeHbIIYI0 PafoTy HyXKHO COBEPHIUTH, YTOGEHI pasmenuTh 3TO HJIPO Ha OTHEILHBIE
HYKJIOHBI,

3) Gomblie SHEPTHH BBIICTATCS IIPH Paciiafie 3TOTo SApa Ha OTACTBHBIC HyK/IOHbL,

4) MeHBIIIE er0 FHEPTUs TOKOS;

5) MeHbIIEe SHEPIUH BBIICIHTCS B PEAKIMH TEPMOSIEPHOTO CHHTE3A STOI0 spa ¢ IpyTUMH
AJIpaMH.

3. Ilpu a-pacnane

1) 3apsin snpa He M3MEHNTCSI, MACCa A/[pa yMEHBIIACTCS Ha 4 a.e.M.

2) 3apsn sinpa yMeHbIIaeTCs Ha 2e, Macca sSapa YMeHBIIAeTCs Ha 4 a.6.M.;
3) 3apap spa yMEHBIIACGTCS Ha 2e, Macca AIpa He MEHSCTCS,

4) 3apsi aapa yMEHbIIACTCS Ha 4¢, Macca AIpa YMEHBIIACTCS Ha 2 a.e.M.

4. Kakas HOJIA PagHOaKTUBHBIX aTOMOB OCTAQHETCS HE pacnaBmeﬁCH HCpe3 HWHTEpPBaJ

BPEMEHU, PABHBIA IBYM IIEPHO/aM MOJIypaciiaza

241
95

1) 50% 2) 67% 3)33% 4)75% 5)25% ?

5. CKOJIBKO 0~ i B- pacriaion TOMIKHO HPOH30MTH, 4TOGE! HeCTAGHIIBHEIN W30TOL aMEPALIHS

209 B .
8, l
IIPeBpaTHIICA B CTAOMJIBHBIN U30TON BUCMyTa 837 2
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8. Peaxijus HC MOJXET HATH U3-3a HAPYILEHUS 3aKOHA COXPaHCHUS

1) cnimHOBOrO MOMEHTA HMITYJILCA;
2) IEITOHHOTO 3apsja;
3) 2IEKTPHYECKOTO 3apsijia.

9. 3akonom COXPAHCHUS 3JIIEKTPHICCKOTO 3apsa/ia 3alpenicHa peakins
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10. U3 npuBenennsx C)J\eM B3aUMOIIPEBPALICHIN YACTHI] AHHUTHIIAIHU COOTBETCTBYET
0 1 t _ + -
Hnrx PVEYy 2)%7_”7"'3 TV, 3)K0——>7r++7.1' g€ e >yr+y,

11. B mnopsake BO3pacTaHWs WHTEHCHBHOCTH QyHIaMEHTAIBHEIE  B3aUMOIEHCTBHS
pacronararTes cieIyomuM o6pasoM

1) BJICKTpOMaFHI/ITHOGj;, craboe, TpaBUTAIMOHHOE, CHIIBHOE;,

2) cnaboe, CHIBHOE, TPABHTAIIMOHHOE, 9JIEKTPOMAarHUTHOE,

3) SNEKTPOMAarHWUTHOE, [PABHTAIMOHHOE, ClIaboe, CHUIIBHOE;

4) rpaBuTanKOHHOE, ciaboe, 3JIEKTPOMAarHnuTHOE, CHILHOE,

ITIpomexyTounas a”:l‘"l"ECTaIII/Iﬂ IIPOXOJUT B HopMe IK3aMeHa.
Bonpoce! x 3x3ameny

1. TemnoBoe wu3nyucHue.
M3ITyYEeHUS.

AbcomotHo "epHoe Temo. 3akoH Kupxroda. 3axon Credana-bombipmana u 3axon
Buna. |

Pacripenenenye | sHeprum B CHEKTpe aGCOMOTHO gepHoro Ttena. @opmyna Pames-
Jbxunca. Y pTpaduonerosas karactpooda.

Ksanrosas runoresa u Gpopmyna ILianka

Bremnuit horosnexrpudeckuit 3pdekT i ero 3akoHsL. OOTOHEL.

OS¢ dexr Komnrona u ero Teopus.

Mopens aroma Resep{bop;[a. [Tocrynate: Bopa. AToMm Bomopoa.

I'mmoresa me Bpoiis. OKcnepuMeHTANbHOE MOATBEPXIEHHE BONHOBLIX CBONCTB
MHUKPOYACTHII.

9. CooTHomIEHHE HEOIpPEeNeHHOCTE!.

10. BonHoBas GyHKNHSI, €€ CBOMCTBA M CTATHCTHYECKHUI CMBICT.

11. H€CTaHI/IOHapHOie ypasuenue Ilpenunrepa.

PaBHOBecHOE m3nMyueHMeE. XapaKTepHCTHKH TEILIOBOTO

2.
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12. CTaL[I/IOHapHOGi ypaBHenue Illpenunrepa.

13. Yactuua IOTEHIMATBLHOH sMe.

14. TIpoxoieHue YaCTHIIEI Yepes TOTeHHATBHbII Oapeep.

15. KBanTOBBIN rapMornUecKuit OCLHIUIATOP.,

16. Ypasuenune lllpeaunrepa st SJICKTpOHA B aToMe Bomopoaa. I'nasnoe, opburaibHoe 1
MartHuTHOE KBAHTOBBIC YHCIIA.

17. KBanToBamue JHCPrHA SJICKTPOHA B aToMe Boxopofa. ChekTp aroma BOAOpOIa.
IIpaBuio ot6opa.

18. OpOuranpHbIl ¥ MATHUTHELE MOMEHT IEKTPOHA.

19. CoOcTBeHHEI [MeXaHUYecKHi MOMEHT UMITynbca 3JeKTpoHa (cniuH). CIMHOBEIM
MArHUTHBINA MOMEHT 51€KTpoHa. CIIHHOBOE M MarHHTHOE CITMHOBOE KBAHTOBBIE THCITIA.
Oneir Hitepna u ['epiaxa.

20. Ilpunuwn 3anpera [Maymu. [eproandeckas CHCTEMA SJIEMEHTOR Menneneesa.

21. IlormomeHwue, 'CHOHTaHHOE U HHIyIHpOBaHHOe wm3nydeHue. KoosdduimenTs:
Oitnmretina, |

22. Jlasepsl. HpI/IHIan JEHCTBUS J1a3epoB.

23. Kiaccudeckas TeOpys TINIOEMKOCTH, 3aKOH Hrononra u [Itu.

24. KBaHTOBas TeOpHs TEILIOEMKOCTH DHHIITEHHA.

25. Teopus remnoemroctu debas. DOHOHEL

26. bosouer u (epmuonbr. [TOHATHE O KBAHTOBBIX CTATHCTHKAX Bose-DiiHmrreiina u
Depmu-/lupaxa. |

27. DHepreTHYECKHE 30HbI B KpHCTaIax.

28. Pacnpezenenue| 9/1eKTPOHOB O SHEPreTHYeCKUM 30HaM. Knaccmbmkaiys TBeppIx
TCJT Ha METAJUIEL,| IOTYIPOBOJAHUKH H UIJIEKTPHKH.

29. CoOcTBenHas U IIpUMeCcHas TPOBOXHMOCTH MOJIYIIPOBOAHHUKOB.

30. ONeKTPOmpOBOAHOCTE TBEPABIX TEJ. Temneparypuas 3aBHUCHMOCTH
3NCKTPOIPOBOIHOCTH METAIOB M TIOTYIIPOBOJHAKOB. Yposens depmu,

31. P-n mepexo. [TonyrnpoBOAHUKOBBIE UOIEL.

32. XapaKTepyCTHKH aTOMHOTO sapa. MOJeTH aTOMHOro sapa. Macca ¥ sHeprus cBs3u
aapa.

33. 3aKoHB! paIHOAKTUBHOTO PacIIaja. Aunba-, 6eTa- U raMMa-H3ITydCHHUE.

34. SnepHble peakIyy U 3aKOHEL coxpanenus. Peaxims nenenns sinep. Llennas peaxis
JETIeHHS. |

35. Peaxrus CHHTE33 aTOMHEIX siziep. [Ipo6rnema yrpasiseMbrx TEPMOSANEPHBIX PEaKIuii.

36. Bunel B3auMozelcTBIi U K1accHpuKanms QIEMEHTAPHBIX YACTHII.

37. MeTo/B! PETHCTPALIMH IIEMEHTAPHEIX YacTHII, KoCMUUeCKHe JyYH.

38. Yacruup! u antnyactuikl. Heifrpuso. KBapxku.

CamocrosTeapHast padoTa CTYACHTOB BKIIOYAET B cels:

1. Aym»rropHag CAMOCTOATCIIbHAA pa60Ta CTYACHTA II0 JHUCHMIIIKHE BBINOIHSISTCS
Ha na6opaTopH51x U INIPaKTHYCCKUX 3aHATHIX IIpU pCUICHNH 3a1a4.
2. BHeay,Z[I/ITOHHaH CaMOCTOATEIIBbHAS pa60Ta BBIIIOJIHACTCA  CTYIEHTOM Ipu

YIIyOJIeHHOM H3yYeHWM HMCHHUIUIMMEI [0 TeMe IPOMICHHON JICKIMH, IpPY HOATOTOBKE K
1abopaTopHEIM paboTaM. ‘OCHOBHOI‘;I (hopmo¥t caMoCTOSATENBHOMH PAGOTEI CTYNEHTA SBIAETCS
U3YICHUC KOHCICKTA JICKIHH, PeKOMEHJOBAHHOM JIHTEPATyPHL.

CamocrogarensHas paboTa 3aBepIIACT 3a1a4l BCeX APYTUX BHIOB y4eOHOTO Imporecea u
MOXET OCYIICCTBIATBCA HA JIEKLUSX, CEMUHAPAX, NMPAKTHUYECKHX 3aHSITHIX, NabopaTOPHEIX
3aHATHAX, KOHCYnpTanusx; Kax dopma opranmsanum yaeGHOro IIpoIEcca CAMOCTOSATEIILHAS
paboTa CTyNEHTOB NpECTaBIsIeT cOOOM [CNICHANPABJICHHYIO CHCTEMATHYECKYIO NEATEILHOCTD
110 IPHOOPETEHHIO 3HAHUH,| OCYIIECTRIIAEMYIO BIE ayJUTOPUH,

KonTpons BbIMOMHEHNS cAMOCTOSTEIBHOM paboTBI OCYIIECTBISIETCA B XO/I¢ BBITOIHEHUS 1
3aLIUTE! JAGOPATOPHEIX PAGOT 10 NUCUMIUIMHE, IPU BLIIOTHCHHH IPaKTHYECKUX 3aaHui, Ha
9K3aMEHe.



Bormipo¢s! uist KOHTPOIS CaMOCTOSTENBHOM PAGOTHI
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Kakoe wusiyuenne Ha3pIBaeTCs TEINIOBBIM, M UYEM OHO OTIIMYAETCS OT JIpyTUX
(EpEeUNCINTE KAaKHX) BUAOB H3IyUeHUs?

JlaitTe ompejie/ieHns OCHOBHEIX XapaKTEPHCTHK TEILIOBOTO H3iyueHus. Kakoe Teno
Ha3pIBaeTCA A0COMIOTHO YePHEIM?

Coopmymupyiite 3akor Kupxroda.

Kaxolt BuJ MMeeT pacIpelencHHe SHEPTHH B CIIEKTPe abCOIOTHO YepHOro Tena?
Hapucyiite Kpupbie pactpesieieHHs B 3aBUCHMOCTH OT JUIMHBI (MM YaCTOTbI) BOJIHEI
s aByx Temnepatyp (T2>T1).

Copmynmpyiite 3akonsr Credana — Bonbumana u cMemenys Buma,
3amumate  Gopmyny Poames - JDkuHca M TIOSCHHUTE CyTh "ynbTpaduoaeToBo
xaractpour”. |

Banmrmmte Gopmyiy [Tnanka u TOSCHETE CYThb €0 KBAaHTOBOM THIIOTE3E,

Kakoe u3 Ten, [MepHOE MIM HEYEPHOE, HMEET BEHINE TEMIIEPATYPY, eCld HX SIPKOCTH
OJIMHAKOBEL?

B 4gem cocronT siBnenne, HazbBaeMoe (poTodhHEKTOM.

Coopmynupytite saxombl dotoaddexra. B uweM 9TH  3aKOHBI [IPOTUBOPEYAT
NPEJCTABICHUAM KJIACCHYECKON (husuKu?

Kax xauecTBeHHO, ClIe/lyst BOMHOBOMN KapTHHE M3TydeHHs, 0OBSICHUT boroadpdexr?

Ob6pscHuTE 3a1$0: bl hoToaddexTa, ncxons us GopMynel DHHINTCHHA.

Yro Taxoe xpacHas rpanuia Qoroaddexra. Uem ompeeNseTcs YHCIOBOE 3HAYCHHUE
TPaHAYHOM TacTOTEI? UTO BIKSET Ha OTOXEHHE KPACHON rpaHmIe (oTosddexta?

Yro Takoe (poTOIIEMEHT U KAaKOBA €r0 BOJIBTAMIIEPHAS XAPAKTEPHCTHKA?

IToyemy GBlia 0TBepruyTa Momenb aToMa ToMcoma?

B u&M nporrBopeuns mpemioxkeHHoi PesepbopmoM miiaHeTapHON MOieNH aToMa?

B 4em cymmocts Teopum aroma, mpemIONKeHHOH Bopom? Coopmymupyiite
nocrynatel bopa. KakoBsl Henoctatku Teopuu Bopa?

CrnexTpsrl aTOMjoﬁ. CrieKTpanbHBIe CEPUH aTOMA BOJIOPOLIA.

Kaxme Tume!| coymapeHnil BO3MOXHBI ~MEXKILY SIIEKTPOHAMH,  YCKOPIEMBIMHU
MEKTPUUECKUM ;[ILJ'ICM, U aroMaMu?

B uém saxmovaercs omeir ®Opanka u I'eplia, H KaKue OCHOBHBIC BBIBOIBI MOYKHO
caenarh Ha OCHOBAHUU OITBITA?

Kaxue KBaHTOBTL#e YUCITa ONUCHIBAIOT COCTOSHUE MUKPOYACTHILI?

Uem onpenemnsiercs ANEKTPOHHOE COCTOSHUE U30JUPOBAHHOTO aTOMa?

O6bsicHuTE MPONECce 00Pa3oBAHI FHEPTETHYECKUX 30H B TBEPIOM TEIIe.

Ot yero 3aBuCAT MUPHHA Pa3PEIICHHON 30HBI H YHCIIO YPOBHEH B HEH?

Kakora 30HHa;1§ CTPYKTYpa ITPOBOIHUKA, ITOIYIIPOBOJHUKA H H30/SATOpa?

OO0mpsacaute il\)FexaHI/ISM COGCTBEHHOM " IPUMECHOM IPOBOJIMIMOCTH
I10JIyIIPOBOTHUKOB.

KaxoB ¢usuuecknii cMpic noustus yposas Gepmu?

YeMm oObsCHSETCS pasnuuye TEMIEPATYPHOH 3aBHCHMOCTH SIIEKTPOIPOBOJHOCTU Y
METAJIIOB | TIOIYIIPOBOLHIKOB?

OO6BsACHUTE 3aBUCHMOCTD IOJIOXEHHUS ypoBHsS Depmu 1 KOHIIEHTPAIMA CBOOOIHEIX
HOCHTEINEeH 3apsijia B IONYIPOBOJHKMKAX OT TEMIIEPATYPEL

OOBstcHUTE PHU3UIECKHE TIPOLIECCHL, IIPOMCXO/IAIIME TIPH 00pazoBaHHHU p-n repexoa.

Hapucylite smeprertuueckue 30HBI B 06JacTH p-n mepexofa U OOLSICHHTE, B ueM
COCTOMT ICHCTBHE BHEIIHETO 3)IEKTPUUECKOrO MOJIS Ha P-1 HEPEXOI.

HUro HaspiBaeTcs PaJMOAKTHBHOCTBIO? Kakme IpOIEcCHl OTHOCSTCS K YHCITY
paﬂHoaKTHBHBIx?

Ha 4eM OCHOBaH NPWHIMI PErHCTPALEH U U3MEPEHHS PaTHOAKTHBHOTO M3ITyUEHHUS?
Kakwe mpu6opsl MpuMeHSIIOTes 171 STHX Ieneit?

O6BsicHUTE YCTPOKCTBO U IPHHIMAI AeHCTBHAS CYSTIHKA Ieifrepa.

Omnuuiure Npongccehl, IPOUCXOISIINE B Ia30PaA3PAIHEIX CUCTUNKAX.



36. Ilepeunciure (usudeckne IIPOIECCHI, MPOUCXOIAIIME IPH BIaHMOICHCTBUN [3-
U3JIy9EHUS C BEIECTBOM.

37. B 4em 3aKmIOYAOTCS MPOLECCH  YIPYroro PacCesHHs BJICKTPOHOB  SIIPAMH,
JIIEKTPOHOB Ha 3JICKTPOHAX? '

38. Uem OOyCIOBJICHBI [OTEPH OJHEPIUH YACTUILHI Opu  MPOXOXKAEHHM  uepes
IOTJIOMIAIOIIYIO CpeLy?

39. Yr0 mPOHCXOMUT TIPH MPOXONKICHHHI JICKTPOHA Yepes3 IMOTIIOTHTEIh?

40. KaxoBBl 0COGEHHOCTH HPOXOIKAECHHUS Jepe3 MOTVIOTHTENb MOHOSHEPIeTHYUECKUX B-
YACTHIl U B-H3Jy4eHH s, MMEIOIIEro HelpePLIBHEI dHepreTAeCKmii crexTp?

7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
AUCIHHAILINHBI (MOLY JISI)

a) OCHOBHAM JTUTEPATYpa*;:

1. Ouzuka. Bonnosas ontuka. Ksantosas mpupona H3JIyYeHds. DIeMEHTHl aTOMHOW U
anepHol ¢msuku: Yueb. noc. / C.U.Kysuenos, AM.JIuznep - 3-e w3z, Hepe" a0. u mom. - M.:
Bysos. yue6.: HUIT THOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-95?8-0350-0.

2. Tanumeikosa-bymxesny U, ®usnka. Yacts 2. Ontuka. KearTosas (uzuxka.
CTpoeHue 1 GU3HHECKHE CBOKCTBA BEITECTBA [OmexTpoHHEH pecypce]: yuebHuK/ TarmmbkoBa-
Bymikesny M.1.— Dnextpon.TekcToBble nanHble.— Munck: Bimrsifias mKoJa, 2014.— 232
¢.— Pexum nocryna: http://www.iprbookshop.ru/35563.— DBEC «IPRbooksy. ‘

3. lankun A.®. Jlexnuu mo Guswke [DIeKTpoHHEIH pecype] : [Bu.] / A. @. I'ankun, H. C.
Ilpoxomresa ; BrmamuMmupckuil — rocynapcTBEHHBIN YHUBEPCUTET WMEHH AJekcanjpa
I'puropresnua n Hukonast "puropsepida CToneToBEIX (Bal'Y).— Bnagamup : Bragumupekmii
rOCY AapCTBEHHBIH YHUBEPCHTET HMEHH AJlekcanipa I'puropeesmda u Huxomas I"'puropreBuua
Cromeroserx (Bal'V), -Y. 5: Ksauropas u sgepHas Qusrka.— DIIEKTPOHHBIE TEKCTOBBIC
Aannble (1 daim: 4,16 M6) .— 2015 .— 94 c. : wi., Tabn. — 3arasue ¢ TUTYJIA SKpaHa.—
bubmuorp.: ¢. 92 — CsoGommsiii moctyn B SJIEKTPOHHEIX YHTAJIbHBIX 3aax Ombimorexn —
Microsoft Office Word — <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) momosmpuTeIBHAS JIMTEPATYpa*:

1. Escuna E.M. Ontaka. OCHOBEI KBAHTOBOM U SAEPHOM (usukn [Drextpornslit pecype]:
y4eOHO-MeToMHIecKoe T0cobue st Ta6opaTOpHEIX PaboT 110 ¢uszuke/ Ercuna E.M., Cobonesa
B.B.— OnekTpoH.TeKCTOBEIE JlaHHble.— ACTpaxaHb: AcCTpaxaHCKuif HHIKEHEPHO-CTPOUTEILHBIH
uHCTUTyT, IBC ACB, 2011.— 107 ¢.— Pexum mocryma: http://www.iprbookshop.ru/17059.—
IBbC «IPRbooksy. ‘ ‘

2. Ammaros A.B. ®usuka. AtomHas $usmka [OnexTporHEIf pecype]: yﬁjie6Hoe nocobue/
Anmaros A.B.— DJeKTpOH.TEKCTOBLIC JaHHBIC.— Bonrorpan: Bosrorpasckuii mECTHTYT
OusHeca, Byszosckoe . o0pasoBanve, 2009.— 116 ¢—  Pexum Ioctyra;
http://www.iprbookshop.ru/11355.— 3BC «IPRbooksy

3. XKapenona C.B. Dusuxa aToMOB 1 MOJEKYIL. Snepras ¢pusrka [BHGKTpJOHHLIP”I pecype] :
MCTOIMYECKHE YyKa3aHMs K J1abopaTOpHBIM paboram mo ¢usuxe / C. B. X{apeHOBa, H. C.
IIpokomesa, E. JI. Illamanckas ; BraguMupckuit rOCyAapCTBEHHBIA yHHBEpcuTeT (Bal'y),
Kadenpa dusuxn u npukinanmoit MareMaTiky ; mox pex. E. JI. Illamanckast .~— DiieKTpoHHEIE
TeKCTOBBIe naHuble (1 aiin : 431 K6) .— Buamumup : BuagumMupexuit TOCYIapCTBEHHBIH
yHuBepcuteT (Bal'Y), 2010 .— 38 ¢. : un., tabi. — 3arnasue ¢ TUTYJIa 9KPaHa ;— DIeKTPOHHAS
Bepcusl nevaTHoH mybimkanun .— bubimorp.: ¢. 36 .— CBoGoaubIit noctyn .— Adobe Acrobat
Reader 4.0 — <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf}.

4. XKapenora C.B. ®usuxa TBEpAOro Tena [OneKTpOHHBIM pecype| | METOjHuEcKue
yKasaHHs K JlabopaTopHemy pabotam 1o ¢usuxe / C. B. XKapenosa, H. C. [Ipoxoriesa, E. JI.
[Mamanckas ; BnaguMupekuit rocynapcTBeHHBLH yHuBepeuter (Bial'Y), Kadenpa ¢usuxu n
TIpUKITANHON MaTreMaTHKH | 1og pea. C. B. XKaperosa .— DIeKkTpoHHbIE TEKCTOBbIE JTAHHEE (1
daitr : 356 K6) .— BJ][a}:(HNHp : Bmagumupexuit rocynapersennsiit yamsepeurer (Bal'V), 2010
— 40 ¢. : wmn, Tabn. — 3armasue ¢ TUTyIA 9KpaHa .— ODJIEeKTPOHHAS Bt‘-:pclm [eyaTHoH




yOsukanun — Bubnworp.: ¢. 38 .— CBo6omHbri noceryn — Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703 pdf>. |

5. Mpokomesa, Hapexma Cepreesna. COopHHK 3amau 1o (u3HKe [OneKTpoHHBIHA
pecype] / H. C. ITpoxomuresa ; Bragumupckuii roCyAapCTBeHHEBIH ynusepcureT (Bal'yY) .— U3,
2-e, HCHp. U JON. — DNEKTPOHHBIE TEKCTOBHIE TAHHBIC (1 daitr : 593 K6) .~— Bragumup :
Bramumupekuit rocymapeTBeHHBIH yuuBepeuteT (Bal'Y), 2010 .— 66 ¢. — 3armapue ¢ TUTYJIA
OKpaHa .— DJIEKTPOHHAsS BEPCHS MEYATHOM MyGIHKAIMA — bubmuorp.: c. 614 — CBobOOHBIH
moeryn  .—  Adobe ‘ Acrobat Reader 4.0 .— ISBN 978-5-9984-0043-§ —
<URL:http://e.lib.Vlsu.ru/\bitstream/l23456789/1871/3/00749.pdf>.

B) DEPHOITYECKHE H3 AN

1. Xypran  «KBanroBas  snexrpoHuKay. ApxuB  HOMepoB. Pexum  pocryma:
http://www.mathnet.ru/qe/archive.

8. MATEPUAJNHLHO-TEXHUYECKOE OBECIIEYEHHUE
JUCOAILINHBI \

JlexnroHHBIE ayau@opnu OCHAITNICHBI JOCKOU (I Mena Wil MapKepia), 9KpaHOM JUIs
IIPOCKIHOHHBIX CUCTEM, IIPOEKTOPOM ¥ HOYTOYKOM. |
AYIUTOPHHA Ul IPOBENCHHs NaGOPATOPHBIX 3aHSTHH OCHAIEHDI YCTaHOBKAMH IS
BBIIIOTHEHMUS 1a00PaTOPHBIX padoT:
6.1. Onpenenenne DOCTOsIHHOH Creana-bonbsrmana.
6.2. Mizyuenue BHerusero Gortosddexra.
6.3. Onpenernenue pe30HaHCHOTO TIOTEHIHANIA BO30y:KIeHus aToMa MeTogoM Ppanka - [epira.
6.6. Msyuenue TeMiiepaTypHol 3aBHCUMOCTH CONIPOTHBIICHUS HOJ'IYHpOBOI[HI/IK(;)B.
6.7. Usyuenue BOJIGT-aMIIEPHBIX XapaKTEPHUCTUK TEPMOUYCTBUTEILHEIX con:pOTtheHHﬁ.
6.8. Msydenwe BOIbTAMIIEPHBIX XapakTePHUCTHK (HOTOCOTPOTHBIICHMUSL. |
JICKIIHOHHbIE ay[IUTOPHY OCHAIUEHE! TOCKOH (/s Mea My MapKepa), 3KPaHOM I
IPOCKIMOHHBIX CHCTEM, TIPOEKTOPOM M HOYTOYKOM.
AyIATOPHM I NPOBEAEHUS 3aHATHH OCHAIICHBI COBPEMEHHBEIMU | TIEPCOHATBHBIMHE
KOMIIBIOTEPAMH, 00BCAUHEHHBIMHU B JIOKAIBHYIO BEMHCIATEIbHYIO CETh 1 YKOMIICKTOBAHHBIMH
HEOOXO0IUMBIM CI/ICTGMHBH:VI 1 IPUKIIAJIHBIM IIPOTPaMMHEBIM 00ECIICUCHTEM.
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ITpoTokon Nel ot 03.09.2;018 roga
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PaGoyas nporpamma pacemoTpena m omo6peHa Ha 3aceTaHHK Y4eOHO-METOTUUECKON KOMHCCHH
nanpasneHus 02.03.02 @ynpavesrtanbhas wHOOPMATHKA ¥ MHOOPMAIMOHHBIE TEXHOIOTHH
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|
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JINCT ITEPEYTBEPXKJIEHU S
PAB OYEH ITPOTPAMMBI I CUUTLINHBI

Pa6ouyas nporpamma ono6pena na y4eOHBIH rox

[Ipotoxon 3acenauuns kadepsr N oT roja

3aBeayromuii Kadeapoi

Pabouas nmporpamma oz106pena Ha y4eOHBIH TO/

[IpoToxon 3acenanus kadempsr Neo oT roga

3asenyromuii kademapoi

Pabouas mporpamma onobpena Ha y4eOHBIl TOJT

[IpoTokon 3acenanws kadeaps Ne oT roma
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