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1. HEJHA OCBOEHUS JUCHUITIMHBI

LlensiMu ocBoeHHs mucHMIUAHE! «KBanTOBas (u3uKa» ABIseTCs obecnedenne Oyaymero
ClelMANCTa HAY4HOM (u3Myeckor 6asolf, Ha KOTOPOH B BBICWICH TEXHMYECKOH IIKOJE
CTpOUTCS OBINEHHKEHEPHAS | ClIeNHaNbHAd IOAroToBKa. [locieoBaTelbHOE U3YUEHHE bu3uku
BHIPA0ATEIBACT CHENMGHUUECKHH METON MBINLIEHHUs, (U3NIECKYI0 HHTYHIHIO, KOTOPBIC
OKa3bIBAIOTCA BECbMa IUIOJOTBOPHBIMH W B Jpyrux HaykaX. CroeLuamvCThl, MONYYHMBIIAC
mupokoe (pU3MKO-MaTeMaTHYeckoe 00pa3oBaHHE, MOTYT CaMOCTOATENIBHO OCBanBaThb HOBBIC
TeXHAYECKHE HANpPaBJICHHs, YCIEMHO paboTaTh B HHUX, JIEKO HNEPEXOAUTL OT PEHICHHS OAHMX
3a/1a4 K JIPYTHUM, UCKaTh HECTAHAApPTHBIE U HETPAAUIMOHHBIE IIYTH, YTO 0COOEHHO B@XHO IJIA
podeCCHOHATBHON MOOHIPHOCTH CIEUATMCTOB B YCIOBUAX YCKOPEHHOTO PA3BUTUS TCXHUKH.

3amauu AVCIUIUIMHEL:

e TeoperHueckas TNOJATOTOBKA B 00nacté (M3MKH, MO3BOJsIOAs OyIyIMM HHXEHEpam
OPHEHTHPOBATHLCA B [I0TOKE HAYYHOH M TEXHMYECKOH MHOOpMAIUH H obecrieunBaromas UM
BO3MOKHOCTB MCIIOJB30BAHUS HOBBIX (PU3MUECKHUX MPUHIHMIIOB B TEX 00JACTSAX, B KOTOPBIX
OHH CIICUUATU3UPYIOTCS;

e (OpMHpOBaHHE HAyYHOTO MBIILICHHS, B YAaCTHOCTH INPABUJIBHOIO MOHUMAHWsS TpaHULl
IPUMEHUMOCTH Pa3IUYHBIX (QH3UIECKHX IOHATHH, 3aKOHOB, TEOPUH U YMCHHS OIEHUBATH
CTENeHb JOCTOBEPHOCTH PE3yJIbTATOB, IOJNYYEHHBIX ¢ IOMOIUIBIO 3KCIEPUMEHTATbHBIX HIIH
MAaTEMATHYSCKUX METOJIOB HUCCIIEAOBAHUS;

e BHIPa0OTKA IPUEMOB M HABBIKOB PELICHUH KOHKPETHBIX 3a1a4 U3 Pa3sHbIX obnacteit Gpu3ukH,
HOMOTaloUIMX CTYJCHTaM B JAIbHEHINEM pelllaTh HHXCHEPHBIE 3a1a9H.

e O03HAKOMIICHHE CTYICHTOB C COBPEMEHHOM HayyHOM ammapaTypod W BbIpabOTKa y HMX
HAYANBHLIX HABBIKOB IIPOBEICHHS OKCIEPHMCHTAIBHBIX HAYUHBIX — HMCCICAOBAHMH
PasMYHBIX PU3NYECKUX SBICHUH U OLCHKH IOTPEIIHOCTeH N3MEPCHHH.

2. MECTO JUCIIUILJIMHBLI B CTPYKTYPE OOII BO

Jucuumumna «KsantoBas ¢usmka» otHOcHTCs K GasoBoit wactu 6noka b.1 ocHOBHOH
06pa3oBaTenbHOM nporpaMMel. M3ydenne UCUUIUINHEL IPOXOAHUT B TPETHEM CEMECTPE.

Jlns yCHemHoro OCBOeHWs Kypca (QH3HKM CTy/AeHTaM HEe0OXOIMMO 3HATh CIEAYIOIIue
pasjiensl Belcel mareMaruki: Jluddepenuuansioe neuucnenue, HHTerpanbHoe HCIUCIEHHE,
AHanuTHYecKas TeOMETpHs W JHHeWHas anrebpa, Pampl, OneMeHTbI BEKTOPHOIO aHamusa,
OYHKIMH KOMILIEKCHOTO MepeMeHHoro, Jlndodepennyansaple ypaBHeHHs, JIEMEHTBl TEOPHH
BEPOATHOCTEH U MaTEMAaTHYECKOM CTATHCTUKH.

OcBoeHde MVCLAIUIAHGI HEOOXOAUMO JUIS M3YYEHHs CIICAYIOIHX AUCLMIUIMH Y4eOHOro
mWiaHa: «YpaBHEHMs MareMaTHdeckoi (usnkm», «Teopus BEpOSTHOCTEH M MaTeMaTvviecKas
craTHcTEKa», «TeopHs CIOydaHBIX mpouecco», «HayuHo-uccienoBarensckas paboTay,
BHITIOJIHEHHE BBITYCKHOM KBaT(UKAIIMOHHOK paboThL.

3. KOMIIETEHIIIN OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCUUIIJIMHBI

B pe3ynbrarte OCBOSHHS JUCLMILIMHBI 00YYarOIMACs TOJDKEH JEMOHCTPUPOBATE CIIEYIOIIIC
pe3yJIbTaThl O0pa3oBaHus:

1) 3uars:

e (yHIAMEHTANbHEIE 3aKOHBI IIPUPOIBI M MAaTEMATHHECKHE 3aKOHOMEPHOCTH B OONACTH
kBantoBoit ¢pusuku (OITK-1).

2) YMeTh:

® [IPUMCHATH MAaTeMaTHYECKUE METOIBI /IS PEILICHUS IPAKTHICCKUX 33134 (OIIK-1).

3) Brnagets:

e HAaBBLIKAMH KOPPEKTHO (GOPMYIHPOBATh ECTECTBEHHOHAYYHBIC 3a1a4H.



4. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHbI

Ob1mas TPyI0eMKOCTh TUCLIHUILIMHBI COCTABIISIET 4 3aveTHBIE eMUHUIE], 144 vaca.

Buibl yueGHoii paboTh, BKJHO4as O6em DOpMBI TEKYLLETO
« CaMOCTOSITCNIbHYIO pa60Ty CTyACHTOB ge - KOHTpDOJIA
E’ ¥ TPYZOEMKOCTH (B Hacax) yq% Hou YCMIEBAEMOCTH
E g paboTbl, (no nedensm
Ne Paszen (Tema) 3| 8 g 2 e CHMPHMEHEHHEY cemecmpa)
n/n IVCLIMIUINHb 2 = s X | 2 o, | nuTepakTHBHBIX Pa),
3 g 5| BE| 2B o ¥ dopma
:’.;[ g £ & § 8 5 S| = ~ Me'ronono NPOMEKYTOSHOM
T = g é §' 8 E gl | Bi e wacax / %) aTTeCTALMH
= = M (no cemecmpam)
| Keanmosas mpupoza | 3 | 13 | 4 2 |0 | - |8 |- 12/75%
W3NTYYEHUs]
J71eMeHThl KBAHTOBO 5. PeiTHHr-
2 | MexaHHMK4 U aTOMHOR | 3 1 8 10 - - 21 - 15/83% KoHTpousib Nel
dbusuku
PeiiTunr-
3 DneMeHTH QU3NKH 3 13- 4 2 g ) 10| - 10/71% KOHTpOJIb Ne2
TBEpPAOTO Tena 15
OneMeHTbl pU3NKU PelTuHr-
4 | #Apan 3 17 5 4 ) i 6 i 5/83% KOHTpOb Ne3
3JIEMCHTApHBIX
yacTu,
Bceero 3|17 18 18 18 - | 45| - | 42/77% | Dx3amen,45
Coaep:xanue pa3faeioB JHCIUANIUHBI
TeMbl, pa3/ieNbl JUCIUILTIHBI Kon-so | | g | MPRXTM- | nabopa- cpe
Mbls p A 1 AUCIH B 4yacoB u yecKkue TOPHLIC P
Pasnen 1. KsantoBas npupojaa H3Jay4eHHs] 24 4 2 10 8
Jlexuus 1. 3aKOHBI TEMIOBOrO HU3IYYSHHUS
8 2 - 2 4
Jlekims 2. KBaHTOBBIE CBOHCTBA CBETA 16 2 2 8 4
Paznen 2. DeMeHTb] KBAHTOBOIM MEXAHHKH H ATOMHOIH
i 39 8 10 : 21
dbuznku
Jlexuus 3. CTpoeHHe aToMa 9 2 2 - 5
Jlexunsa 4. BonHoBeie cBOHCTBa MHKPOUACTHIL 10 2 2 - 6
Jlexums 5. Ypapuenue Lllpennarepa 12 2 4 - 6
Jlexnus 6. AToM Bogopoaa 8 2 2 - 4
Pasgen 3. DnemMenTsl GH3AKH TBEPAOIo Teja 24 4 2 8 10
Jlexuusa 7. TemI10eMKOCTS TBEPABIX TEJ 8 2 2 - 4
Jexums 8. 30HHAS TeopyUs TBEPIBIX TeJ 16 2 - 8 6
Pasnen 4. DneMeHTbl QU3HKH AAPA H 31€MEHTAPHBIX 12 2 4 6
YACTHI
Jlekuus 9. AToMHOE AAPO 12 2 4 - 6
JK3aMeH 45
Htoro 144 18 18 18 45




5. OBPA3OBATEJIbHBIE TEXHOJIOTUHA

o JIEKI[MOHHO-CEMHMHApCKas cucTeMa oOyueHHs (TpaAMIMOHHBIE JICKIMOHHBIC 1
1aGopaTopHbIE 3aHATHS);

e 06yueHHE B MATbIX IPyINNax (BHIIONHEHHE TAGOPATOPHBIX paboT B IPYINax M3 ABYX WK
TPEX YENOBEK);

e MacTep-KJacchl (IeMOHCTpAIMA HA IPAKTUIECKAX 3aHATUAX MPUHUUINOB pacicTa 3a/1at
II0 pa3InYHBIM TEMaM);

¢ NpUMCHEHWE MYJIBTHMENHA TEXHOJOTHMH (NPOBEJCHHE JCKIMOHHBIX M CEMHHAPCKHX
3aHATUH ¢ IPUMEHEHHEM KOMIILIOTEPHBIX IPE3EHTAIMA U JIEMOHCTPAIMOHHBIX POJIMKOB
C IIOMOIIBIO IIPOEKTOPA U KOMIIBIOTEPA);

¢ MHDOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHONOIMH (IPHMEHEHHE “HGOPMAIIMOHHEIX
TEXHOJOTHH JUT MOHUTOPHHTA TEKYIIel yCIeBAeMOCTH CTYEHTOB M KOHTPOJIS 3HAHHIA).

6. OLIEHOYHBIE CPEJICTBA IJISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXYTOUYHOMN ATTECTAIIUU 110 UTOT'AM OCBOEHNS
JTUCHHUILIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJLHO! PABOTHI CTYJAEHTOB

Texymmii KOHTPOJIb YCIEBAEMOCTH SBJISETCS PAaCpEACIEHHBIM M OCHOBAH Ha OLCHKCE
HECKONBKUX COCTABJIAIOIIMX.

1. Pe3ynbTarhl peHTUHT-KOHTPOJIS.

2. BeinonHeHue u 3amura 1abopaTopHEIX padorT.

3. BrmoaHeHHe MPAKTHUCCKUX 3aJaHHM.

Bomnpock! pedTHHr-KoHTpoIs Nel

1. Temmeparypa abcomoTHo 4epHoro tema T = 6000 K. Ecmm rtemmeparypy Tena
YMEHEIIHUTE B 2 pasa, TO SHEPreTHIecKas CBETUMOCTh a0COMOTHO YEPHOTO Tea

1) ymenpmuTcs B 4 pasa 3) yBenmuuTCA B 2 pasa

2) yeenmnuutces B 16 pa3 4) ymenbmmtcs B 16 pas

2. Ecjii JUIMHA BOJIHEL, COOTBETCTBYIOIIAS MAKCUMYMY H3ITy4eHUs YMEHBIIAIACH B 4 pasa,
TO TeMIepaTrypa abCOMIOTHO YEPHOro Teja

1) yBenuumitach B 2 pasa 3) yBenmuumniacek B 4 pasa

2) yMeHbIIHIIACh B 4 pasa 4) yMeHBIIAIACH B 2 pasa.

3. Ecnu 3auepHEHHYIO IUIACTHHKY, Ha KOTOPYIO MAagaeT CBET, 3aMEHMTb HA 3CPKAIBHYIO
TOM e IUIOIAH, TO CBETOBOE JIABJICHHE

1) ocraHeTcs HEU3MEHHEIM,;

2) YMEHBLIUTCS B 2 pasa;

3) yBenuuuTcs B 2 pasa.

4. QHCKTpOH B aTOMEC IICpeXOlII/IT U3 B036y)K,£[eHHOI‘O COCTOAHUA C 3Hep1“1/16171 K 1 B OCHOBHOC
cocrosiHEE ¢ 3Heprueit Eo. [Ipu 3ToM HenmyckaeTcs $oToH. Macca UCITyIIEHHOro ¢doToHa paBHA
E1 _Eo Eu = E] E] = Eu Eu = 'E’l El + Eo
2

2

) ¢ 2) ¢ 3) he 4y he 5 ¢

5. YacToTa Hafaomero Ha (POTOIIEMEHT M3ITydeHUs YMEHBIIAETCS BABOE. BO CKOIBKO pa3
HYXHO M3MCHHThH 3aIepXKHBAlOlllee HaNpSKCHHE, €CId paboTod BBIXOAA JIEKTPOHA K3
MaTepuata GOTO3IEMEHTa MOXKHO NIpeHedpeyb?

1) yBenuuuTh B 2 paza;  3) yBEJIUYHTH B V2 pas; 5)ocTraBuTh 0€3 H3MEHEHHH.



2) yMEHBIINTS B 2 pa3a; 4) YMCHBINUTD B V2 pas;

6. Tlpu 3ameHe OIHOrO MeTaula OPYrMM JUIMHA BOJHBL, COOTBETCTBYIOLIAs KpacHOH
rpanuie potoaddekra, ymenpmaercs. PaGota BbIX0/a A BTOPOTO METAIIA 110 CPABHEHMUIO €
paboToii BEIXOAA JUI IEPBOTO

1) yBenu4YHIaCh; 2) yMEHBLINIACh, 3) HE U3MEHHIIACK.

7. Onprrel CTONETOBA [0 HCCIIEAOBAHMIO B3aUMOICHCTBHS U3TyUCHHS C METaJ/IaMu.
1) MO3BOJIMIIN OTIPENIEIIUTE Pa3MEpE! S1pa;

2) MOATBEpIIN KBAHTOBYIO IIPUPOY U3ITyICHHS;

3) MOATBEPAMIA HAJIUYHE BOIHOBBIX CBOMUCTB Y JJIEKTPOHOB;

4) IO/ITBEPIAMK THIIOTE3Y O JUCKPETHOM CHEKTPE SHEPriH JJIEKTPOHOB B ATOMAX.

8. B a¢dexrte Komnrona oron

1) BEIOHBAET HJIEKTPOH € IIOBEPXHOCTH BEILECTRA,

2) TiepeIaeT 3MEKTPOHY YacTh SHEPIHH IIPH YIPYTOM CTONKHOBCHUH;
3) nepenaeT MEKTPOHY YaCTh SHEPTHH IPY HEYIPYTOM CTOIKHOBCHUH.

9. OnbiTel ®@panka u [epua 10 HCCIEA0BAHHUIO SIEKTPHUESCKOro paspsajia B napax pTyTd:
1) MO3BOJIHIIA OTIPEACIHTE PasMEPBI SIPa;

2) MOATBEPAMIN KBaHTOBYIO IIPUPOAY H3Ty4EHHUS;

3) MOATBEPMIN HATMYHE BOTHOBBIX CBOUCTB y 3JIEKTPOHOB;

4) MOATBEPAMIIK TUIIOTE3Y O AUCKPETHOM CIIEKTPE IHEPTUU STIEKTPOHOB B aTOMAX.

10. Ha pucynke u300paxeHbl CTAMOHAPHEIE OPOUTHI aTOMa BOJOPOZiA COTIIACHO MOJEIH
Bopa, a Taxxke YCIOBHO H300paKeHBI IIEPEXObI NEKTPOHA C OIHOH CTalMOHAPHOM OpOUTHI HA
IPYTYIO, CONMPOBOKAAIOIIMECS W3NTy4EHHEM KBaHTa sHepruu. B ynbTpaduoneToBok 00NacTH
CIIEKTpa STH NEPEXOIBI JA0T ceputo JlaliMaHa, B BUIUMOH — CEPUIO Banemepa, B HHQpaKpacHO#H
— cepmio Ilamena. HanGosblue# 9acToTe KBAaHTa B BUIMMOH 06J1acTH CIIEKTpa COOTBETCTBYET
HEPEX0n

Dn=4—-n=3
LR 2)n=3—->n=2

s _ :‘- .'. 1 3)n=5 _)n=2
. / Hn=5—->n=1

11. B teopum Bopa pammyc n-off kpyroBoil OpOWTBEI 3IEKTpPOHA B aTOME BOJOPOAA
2
. . Ta=hn

BBIPAXAECTCA 4depe3 paiuyc InepBodl opOHTel hopmyoi: Omnpenenure, Kak
M3MEHSEeTCs KHHETHYeCKasi SHEpris dIEKTPOHA [PH [IEPEXOAE ¢ TPETheH OPOUTEI Ha NIEPBYIO.

1) yBenuuuBaetcs B 9 pas 4) ymeHbIaeTCA B 3 pasa

2) ymeHbIIaeTcs B 9 pas 5) He MeHsAeTCS

3) yBenuuuBaercs B 3 pasa

12. OnsITsl JleBuccona u Jixepmepa 1o AuQpakiyy Ha KpucTaiax:

1) O3BOJIHIIN OIPEACIUTE PasMEPHI SIPa;

2) MOATBEPIIY KBAHTOBYIO IIPUPOIY H3IIyUCHUS;

3) NOATBEPAMIM HATHYIUE BOJTHOBLIX CBOMCTB Yy 3JIEKTPOHOB,

4) IOATBEPIWIIH THIIOTE3Y O AUCKPETHOM CHEKTPE IHEPrUM 3JIEKTPOHOB B aTOMaX.



A
13. CpaBuuTE ATUHY BOJIHBI Jie bpoiins A P myis apuka Mmaccod m = 0,2 © 4 IPOTOHA
maccoli m = 1,67-1027 kT, UMEIOIHEX OJJUHAKOBLIE CKOPOCTH.
1) 6,57:1027 2)8,35:10°% 3) 6,57-10% 4) 8,35-10°%,

&onpocm pPEeUTHHT-KOHTPOILA No2

1. CraumonapHbsM ypaBrerueM ILIpenunrepa s 3JIEKTPOHa B BOXOPOIONIOAOOHOM aToMe
ABNIAETCSA YpaBHEHHUE

2
Hnd°x h

V2\|;+—2$E\|;=0

4)
2. Ecnu v — GYHKIMS HMEET BH[, yKa3aHHBIA Ha PHCYHKE, TO BEPOATHOCTH OOHAPYXHTh
L L
3 —<XxXx<—
3JIEKTPOH Ha YYaCTKE 6 2 paBHa
2
v 4 1) A

3. B KaKoM clly4ae SHEpPreTHYECKUii CIEKTP NEKTPOHA CIUIOLIHOH?
1) 31eKTPOH B MOTEHIMATBHOH sive muprHOH 107" M

2).3JIeKTPOH B aTOME

3) 3JeKTPOH B MOJIEKYJIE BOJOpOJIa

4) cBOOOHBIH JIEKTPOH.

4, MakcHMaTIBHOE 3HAYEHHE MPOEKIMH MOMEHTa MMIIYJIbCa JJIEKTPOHA, HAXOAAIICTOCs B f-
COCTOSIHMH, Ha HanpapJeHHe BHEIIHETO MarHUTHOrO MOJISl PaBHO

Nh:  2)2h; 3)3R; 4)4h,

5. CKOJIBKO Pa3JIMYHBIX COCTOSHHN MOXET UMETh JJIEKTPOH C TJIaBHBIM KBZHTOBBIM YHCJIOM
n=4?
1)15; 2)48; 3)32; 4)54.



6. OnpeeniTs aToM, Y KOTOPOro B OCHOBHOM COCTOSIHHH 3aII0JTHCHDI K,L,M-cmornusN

— CJIOE PACIIOJIOKEHBI 7 3IIEKTPOHOB.
DCl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBAa€TCSA aKTMBHOM, €CJTH OHA

1) MOJHOCTBHIO MOTAOIIAET NAJAIOIICe HA HEE U3ITyYECHHE,
2) MOJHOCTHIO paCCEUBAET Naaroliee Ha Hee U3NyYCHHUE;
3) ycumBaeT NaJarollec Ha Hee U3JIydeHHUE.

8. CrucreMa HaKa4KH jla3epa I03BOJISET

1) co3aTe MHBEPCHYIO HACENIEHHOCTD B aKTHBHOM Cpelie;

2) BBI3BATh BLIHYK/ICHHOE H3JIyueHHE HOTOHOB;

3) 00ecneYnTh BEICOKYIO KOTEPEHTHOCTD JIA3E€PHOTO M3JTyIEHHA.

9. PaccMOTpHM IBa KBAHTOBBIX COCTOSIHHA, B KOTOPBIX HaXOJMTCA CHCTEMA aTOMOB, C
sneprusmu E1 u E», npudem E; > Ej. Cucrema OyneT HaXOAHTHCA B COCTOSHUHU € HHBEPCHOHI
HaCeJeHHOCTBIO, €CJIM YMCIIO aTOMOB N| ¢ sHepruei £ Oyner

1) paBHO umcity aToMOB N> ¢ 3Hepruel £;

2) MeHbIIE, 4eM N2,

3) GombIe, ueM No.

10. [Mpunnun Ilaynu cnpasenins

1) U1 BCEX TOKAECTBEHHBIX YACTHIl KBAHTOBOMEXAHHICCKOH CHCTEMBI;
2) JUI CHCTEMBI TOXJIECTBEHHBIX O030HOB;

3) [N CHCTEMBI TOX/IECTBEHHBIX GEPMUOHOB.

11. Jlenenue yactull Ha 6030HBI U GEPMHUOHEI OIPE/IENAECTCS
1) TONBKO IJIaBHBIM KBAHTOBLIM YKCIIOM 7]

2) TOJNBKO OPOUTATBHEIM KBAHTOBEIM JHCIIOM /;

3) CIIMHOBBIM KBaHTOBBIM YHCJIOM /71,

4) opOUTaIbHBIM / U MAarHUTHELIM 77 KBAHTOBBIMU YHC/IaMH.

12. 3aBUCHUMOCTb MONAPHOM TemnoeMKocTH Cj XMMHYECKH IPOCTBIX TBEPABIX TCI OT
TeMIIEpaTyphI IIPeICTaBIeHA Ha rpaduke

D 2) 3) 4)

Cwm i Cwm Cm

3R 3R 3R {--- /———
0 g 4 0 P n ¥
13. TemwioeMKocTh CHCTeMbL, coctosimeif u3 N = 10% KIaccH4ecKHX TPEXMEPHBIX

HE3aBHCHMbIX TAPMOHHYECKUX OCLILIATOpoB npu Temneparype T =300 K, papna
D414 Tn/K;  2) 4,14 /K, 3) 124,2 xJIx/K; 4) 41,4 xJLx/K.

14. Jle6aif mONY4HJI TEOPETHYECKYIO 3aBHCHMOCTb MOJIAPHOM TEIIOEMKOCTH Cu ot
TEMIIEPATYPhL, PaCCMaTPUBAas KPUCTALUIMICCKYIO PEIIETKY KaK



1) cucreMy HEB3aMMOIEMCTBYIOIMX YAaCTHI, COBEPIUAIOMINX TEIJIOBBIE KonebaHus ¢
Pa3INYHBIMH 4acTOTaMHU;

2) CHCTEMY CBS3aHHBIX YACTHL, COBCPUIAIONIMX TEIJIOBLIE KONEOAHHsS € ONMHAKOBBIMH
4acTOTAMH,

3) cHCTeMY CBSI33aHHBIX 4YaCTHIl, COBEPINAIONINX TEIUIOBBIE KOJNEOAHUS C PasIMiHBIMH
YacTOTAMH,

4) cucTeMy HEB3aUMOJEHCTBYIOIMX YACTHUI, COBEPIUAIOIIMX TEIUIOBBIC KOJIeOaHuI ¢
OIMHAKOBBIMH YaCTOTAMHM.

15. BanenTHas 30Ha COOCTBEHHBIX MOIYIIPOBOIHHKOB

1) yacTUYHO 3aHATa SJICKTPOHAMH;

2) MOJIHOCTHIO 3aHATA IEKTPOHAMH,

3) HepeKpEIBAETCS CO CBOGOHOM 30HOH BO30YXKIECHHBIX JHEPTHH.

16. C yBenmuyeHIeM TEMIIEPATyPHI 3JIEKTPOIPOBOHOCTS NOJIYIIPOBOAHAKOB
1) yBenuuuBaeTcs;

2) yMEHBIIAETCH;

3) He MeHsETCA.

17. B 06J1acTH HU3KKX TEMIIEPATYp ¥ ONYIPOBOJHUAKOB peobianact
1) mp1pouHas MPOBOAUMOCT,

2) 37IeKTpOHHAS IIPOBOIUMOCTE;

3) coGcTBeHHAs IPOBOAMMOCTE;

4) mpuMecHast IPOBOJAUMOCTb.

Bompochl peTHHT-KOHTPOJIst Ne3
1. JInsg HyKJIOHOB BEPHBIMU SBJIAIOTCS CICAYIOIINE YTBEPIKICHUS

+
1) mpoToH 06IanaeT 3apaaoM, paBHEIM € ;
2) CIIMH HEMTpOHa MEHBIIE CIIMHA IIPOTOHA;
3) MacChl HYKJIOHOB MIPAKTHYECKH OMHAKOBEL.

2. Uem MeHbIIIEe SHEPIHs CBA3M A1pa, TEM

1) Gosblie y Hero aedeKT Macce;

2) MeHbHIYIO paboTy HYXKHO COBEpPUINTb, YTOOBI PasHeNUTh 3TO AAPO HA OTACIHBHBIC
HYKJIOHBI;

3) Gosnblie HEPTUH BBLICTATCS IPH PACNaE ITOTO S/pa Ha OTACILHEIC HYKIOHB,

4) MEHBIIIE ero SHEPIus MOKOs;

5) MEHbIIE YHEPTHU BBIICIHUTCS B PEAKIHM TEPMOSACPHOTO CHHTE3a 3TOTrO A4pa C APYTMMH
SApaMu.

3. Ilpu a-pacmane

1) 3apsz aapa He U3MEHHUTCSI, Macca SIpa YMEHBIIAETCS Ha 4 a.6.M.;

2) 3apsin s/pa yMEHbIIAeTCs Ha 2e, Macca A/ipa yMEHbIIAETC Ha 4 ..M.
3) 3apsn sapa yMeHbIIaeTcs Ha 2e, Macca sjipa He MeHACTC;

4) 3apsan Apa yMeHbIIAETCS Ha 4e, Macca Apa yMEHbIIAETCS Ha 2 a.e.M.

4. Kakasg 108 pPagMOAKTHBHBIX ATOMOB OCTAHETCS HE pacHaBlefCs Uepe3 HHTEpBal

BpEMEHH, paBHBIH AByM IEpHOJAM Ioiypacnana

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

5. CKOJIBKO 0~ ¥ - pactiafoB JO/DKHO MPOU30MTH, YTOOL HECTAOMIIBHBIA U30TOI aMEPHIIMA
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6. Slmpo asora 7 3axsarmio O -gactuiy 2 ¥ UCITyCTHIIO MPOTOH. SIIpo KaKoro

3IeMeHTa 06pa3oBasIoch? :
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7. Snpo Gepwwtis 47, HOIVIOTHB IEUTPOH 17" | npespamaetcs B sapo 6opa > 7 | Kakas

4acTUIA IIPH 3TOM BBHIOPACHIBAETCS?
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8. PeaKIII/IFI HE MOXET UIATH M3-3a HapYyUICHHUS 3aKOHa COXPAaHCHHS
p

1) CHHHOBOI'O MOMEHTa MMITYJIbCA,;
2) JEenTOHHOIO 3aps/a;
3) 9JEeKTpUYECKOro 3apsja.

9. 3aKkoHOM COXpaHCHHs SJICKTPAIECKOTO 3apsiaaa 3arnpenicHa peaknnsa

l)lu___>e—+ve+vy 3)n+Ve—)p+e+

2)n+]_9——>e_+17e v,tn=>ptu

4)

10. U3 IIPUBCACHHBIX CXEM BsanMonpeBpameHm‘/i qaCTHI] aHHUTWISAIUU COOTBETCTBYET
0 - _ -
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11. B mopsuke BO3pacTaHWs MHTEHCHBHOCTH (YHIaMCHTaIbHBIC B3aUMOJICHCTBHS
PacIoararoTes CIeAyoIuM 00pa3oM

1) smexTpoMarHuTHoe, cnadoe, rpaBUTAMOHHOE, CUIIBHOE,

2) cnaboe, CUIBHOE, TPaBUTALMOHHOE, 3EKTPOMArHUTHOE,

3) 3NEKTPOMArHUTHOE, TPABUTAIIMOHHOE, Cl1aboe, CHIIBHOE;

4) rpaBUTaIMOHHOE, CJIab0€, IITEKTPOMArHUTHOE, CHUJIBHOC.

IpomesKyTO4HAsI ATTECTAHUS IPOXOMUT B HOpME IK3aMEHa.
Bompockl K 3K3aMEHY
1. TemwroBoe wm3nydeHue. PaBHOBECHOE M3JIydeHHE. XapakTePHUCTHKH TEIJIOBOTO

H3JTy4CHHUS.

2. AGcomorHO uepHoe Teno. 3akoH Kupxroda. 3axom Credana-bonprmMana ¥ 3aKOH
Buna.

3. Pacmpenenenve SHepruM B CIEKTpe abCONIOTHO depHOro Ttenma. Qopmyrna Panes-
Jxunca. YinsTpaduoneroBas kKaTacTpoda.

4. Ksanropas runoresa u Gopmyna Ilnanka

5. BuemHuit GoTosnekTprueckuit 3hdext 1 ero 3akoHsl. GOTOHBL.

6. Dddexr Komnrona u ero teopus.

7. Mogzens atoma Pesepdopna. [Toctynare! bopa. ATom Bogopona.

8. Tumoresa ne bpoitna. DKCIEPUMEHTAIBHOE MOATBEPHKICHAE BOJHOBBIX CBOHCTB

MHUKPOYaCTHIL.

9. CoOTHOIIEHUE HEONPEIENCHHOCTEH.

10. BonHoBas (yHKIIHs, €€ CBOHCTBA U CTATHCTHYECKUIT CMBICIL
11. Hecranmonapuoe ypasuenue IlIpenunrepa.



12. Cramuonapsoe ypasHeHue llpeaunrepa.

13. YacTuia B HOTCHIMAILHOH gMe.

14. TIpoxoxeHHe YaCTHIbI Yepe3 IOTEHIABHBIN Oapbep.

15. KBaHTOBBIif TapMOHUYECKUH OCIHUILIATOP.

16. Vpapuenue Illpenunrepa ;s 3JIeKTpoHa B aToMe BojopoJa. ' naBHoe, opOUTAIBHOE U
MAarguTHOE KBaHTOBBIE UMCIIA.

17. KBaHTOBaHHE SHEPIHMH DJEKTpoHa B arome Bojopoxa. Crexrp aroma BOAOPOJA.
ITpaBuio otbopa.

18. OpGutanbHbI 1 MATHUTHBIX MOMEHT JIEKTPOHA.

19. CobCcTBeHHbI MEXaHHYeCKHil MOMEHT WMITyNbca 3NeKTpoHa (cmuH). CrHMHOBBIM
MArCHUTHBIM MOMEHT 271eKTpoHa. CIMHOBOE M MarHMTHOE CITHHOBOE KBAHTOBBIC YHCIIA.
Omnsit lTepna u 'epnaxa.

20. TMpuniwn 3anperta [aynu. [lepponuyeckas cucteMa SJIEMEHTOB Menpneneesa.

21. IMornomenue, CIOHTAaHHOE M MHAymHpoBaHHoe wn3mydeHue. KoosdoduuneHTs!
OiiHInTeiHa.

22. Jlasepsl. [IpuHIMD OEHACTBHS JTa3epOB.

23. Kiaccudeckas Teopus TeIUioeMKocTH. 3akoH Jlrononra u litu.

24. KsanTOBasd TEOpHUS TEILUIOEMKOCTH DUHINTEHHA.

25. Teopus temnoemkocTu Jlebast. POHOHEL

26. Bo3oHEl 1 (epMuEOHEL IloHSTHE O KBaHTOBBIX CTaTHCTHKax bose-OiHuITeHHA H
Oepmu-/lupaka.

27. DHepreTudecKUe 30HBI B KpUCTAILIAX.

28. PacrpefeneHHe dIEKTPOHOB 10 SHepreTHdecknuM 30HaM. KiaccHuKarms TBEpIbIX
TeJI Ha METAJLIBI, MTOIYIIPOBOTHUKY M JUIJICKTPHKH.

29. CobCcTBEHHAs ¥ IPHUMECHAs! TPOBOAMMOCTH ITOJTYIPOBOAHHUKOB.

30. DneKkTpOonpOBOAHOCTH TBEPJBIX TeJL. TemmeparypHas 3aBUCHUMOCTD
3JIEKTPOIPOBOIHOCTH METAIUIOB H LIOJYIIPOBOJHHKOB. Y POBEHE DEPMH.

31. P-n mepexon. I1oyynipoBOAHHKOBEIE OYOABI.

32. XapaKTepuCTHKH aTOMHOTO sanpa. Mojenn aToMHOro sizpa. Macca u 3Heprus CBA3U
aqpa.

33. 3aKkoHBI paIMOAKTUBHOTO pacnana. Anbga-, 6eTa- ¥ raMma-u3JTyICHHUE.

34. SlnepHble peakiMy U 3aKOHBI COXpaHEHMs. Peaxuus neIeHus Anep. [lenHas peaxius
JieTeHMYsL.

35. Peakius CHHTe3a aTOMHBIX siziep. [Ipo6iema ynpaBisieMbIX TEPMOSIEPHBIX PEeaKIHH.

36. Bupl B3auMoAeiCTBHI M KTacCHHKALKA JJICMEHTAPHBIX YaCTHII.

37. MeTopl pETUCTpAIMH dTeMEHTapHbIX YacTHll. KocMudeckue JIy4H.

38. Yactumns! ¥ antryactunsl. Hefirpuno. Ksapku.

CamocTosiTeIbHAs padoTa CTYACHTOB BKIIFOYAET B cels:

1. AymuTOpHas CaMOCTOsTeNbHas paboTa CTyAeHTa MO JUCIUIUIAHE BHITOTHACTCHA
Ha 1a60PaTOPHLIX U MPaKTHYECKHX 3aHATHSAX NPH PEIICHHH 33134,
2. BHeaynuTOpHasd caMOCTOATeNpHas paboTa BBIIOJNHACTCA CTYACHTOM IIpH

yray6aeHHOM HM3ydYeHWM [JUCHHIUIMHBL IO TeMe NPOHICHHOH JEKUMH, NPA IOATOTOBKE K
naGoparopHsM paboTam. OCHOBHOH (POPMON CaMOCTOSITENbHON pabOTHI CTy/IEHTA ABIACTCA
M3yYeHHE KOHCIIEKTa JIEKIMH, pEKOMEHIOBAHHOM JINTEPATyPhL.

CamMocTosiTelIbHas paboTa 3aBeplIacT 3a/a4y BCeX APYTHX BAIOB Y4eOHOTO mporecca U
MOXET OCYHIECTBIATECS HA JIEKIMAX, CEMUHAPAX, IPAKTHUECKUX 3aHATHSAX, J1abOPaTOpHBIX
3aHATHAX, KOHCYIbTanusx. Kak ¢opma opraHusanuy y4eOHOIO IPOLECCa CaMoCTOSTE/IbHAd
paboTa CTYAEHTOB NPEACTABIAET COOOH Ie/eHANPABICHHYIO CHCTEMATHICCKYIO ACATENBHOCTD
TI0 IPHOGPETEHHUIO 3HAHUH, OCYIIECTBIIEMYIO BHE ay IMTOPHH.

KOHTpOJIb BHITIOJIHEHHS CaMOCTOSATENBHON paboThl OCYIECTBIIAETCA B X0/1€ BBIIOTHCHUA 1

3alIUThI Ha60paT0pHI>IX pa60T 10 JUCHUIIIIMHE, IPH BBINOTHCHHUH NMPaKTUYICCKUX 3aJlaHui, Ha
OK3aMCHCE.



Bonpock! st KOHTPOJIA caMOCTOATEAbHON paboThl
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Kakoe u3nydenwe HasbIBaeTCs TEIUIOBBIM, M Y€M OHO OTJIHYAETCS OT JPYTHX
(mepeuncanTe KaKuX) BUAOB U3ITyYEHUS?

HaiiTe ompezeneHUs] OCHOBHBIX XapaKTEpHCTHK TEILIOBOro M3iydeHus. Kakoe Teno
Ha3bIBacTCA abCOMIOTHO YEPHBIM?

Cdopmymupyiite 3axon Kupxroda.

Kako# BHJ MMeET paclpelielieHHe JHEPTHH B CIEKTpE aGCOMIOTHO YEPHOro Tena?
HapucyliTe KpHBble paclpenesieHUs] B 3aBUCUMOCTH OT JUIMHBI (MJIM YaCTOTHI) BOJHEI
Juns 1Byx temnepatyp (T2>T1).

Cdopmynupyiite 3axonn! Credana — BonbimMana u cMemenns Buna.

3anumure ¢opmyny Poames - JDxuHca M mOsCHHUTE CYTh YIBTpadHOIETOBOMH
KaTacTpodsl".

3anumute popmyny [1aHka U MOACHUTE CYTH €0 KBAHTOBOM TMIIOTE3EL.

Kakoe u3 Ten, yepHOe MM HEYEpHOE, UMEET BEILE TEMIIEPATYPY, €CIIH MX SPKOCTH
OJMHAKOBHI?

B ueMm cocTour sBneHue, HazpiBaeMoe (GoToahheKToM.

Cdopmymupyiite 3axomsl Qorosddexkra. B ueM 3TH 3aKOHBI NpPOTHBOpPEYAT
[PEACTABICHHUM KJIACCHIeCKOU HU3UKU?

Kak kauecTBeHHO, clIeysl BOJIHOBOI KapTHHE W3Ny4eHus, OOBACHATE GoTodhdekT?

O6mwsacHuTe 3akoHH poTodddexra, nexons u3 GopMyIisl DUHINTEHHA.

Yro Takoe kpacHas rpanuna doroaddekra. UeMm ompemenseTcs UMCIOBOE 3HAYEHHE
TpaHUu4YHOH YacTOThI? YTO BIHAET Ha MONOXKEHHE KPacHOM rpaHuibl hotosddexra?

Yro Takoe POTOIIEMEHT ¥ KaKOoBa €ro BOJbTAMIIEpHAs XapaKTEpUCTHKA?

Ioyemy 6vL1a oTBEpruyTa MOAENb aToMa Tommcona?

B uém npotusopeuns npeanoxxeHHo# Pesepdopraom nnanerapHoit Mozaenn aroma?

B wem cymHocTh TeopuH aroma, mpemioxenHoit Bopom? Chopmynupyiite
noctynatsl bopa. KaxoBsl HenocraTku Teopuu bopa?

Cnekrpsl aToM0B. CHieKTpabHBIE CEPUH aTOMa BOJOPOIA.

Kakue THIIBI COyAapeHWi BO3MOXHBI MEXJY 3JE€KTPOHAMH, YCKOPSEMBIMH
IEKTPUYECKHAM II0JIEM, ¥ aTOMaMHU?

B yém s3axmrogaerca oneit @panka u I'epra, ¥ Kakue OCHOBHBIE BBIBOJBI MOYKHO
cZenaTb Ha OCHOBAHUH OIbITa?

Kaxye kxBaHTOBBIE YHCIIa OMUCHIBAIOT COCTOSIHHE MUKPOYACTHITHI?

Yem onpenensercs 3MEKTPOHHOE COCTOSIHUE H30IHPOBAHHOIO aToMa?

O6pacuuTe mpoLece 06pa3oBaHuUs SHEPIETHYESCKUX 30H B TBEPIOM TEJE.

OT 4ero 3aBUCAT MIUPUHA Pa3PEIICHHOM 30HbI U YHCIIO YPOBHEM B HEM?

KaxoBa 30HHas CTpyKTypa NpOBOIHNKA, IOJYHPOBOIHUKA U H30jsTOpa?

OO6mpsacHuTe MEXaHU3M  COOCTBEHHOM u IpPUMECHOH IPOBOAUMOCTH
HOJTYIIPOBOHUKOB.

KakoB ¢uznueckuii cMbici moHATHS ypoBHI Depmu?

Hem 0OBACHAETCS pasaMuue TEMIIEPATypHON 3aBHCHMOCTH 3JIEKTPOIPOBOAHOCTH Y
METAJUIOB U NOJIYIPOBOJHHKOB?

OObsCHUTE 3aBUCHUMOCTh IOJOXEHHS YpoBHSA DepMH W KOHIEHTpAIH CBOOOIHBIX
HOCHTEJIEH 3aps/a B IOIyIPOBOJHUKAX OT TEMIEPATYPHL

Ob6psacHuTe PuU3HYECKHEe IPOLECCH, IPOUCXO/SIINE IIPH 00pa30BaHUU P-N EPEXOJIA.

Hapucyiite snepretudeckue 30HBI B 00NacTH p-n mepexoja H OOBACHHTE, B UYeM
COCTOMT JAEHCTBHE BHEIIHETO 3IEKTPHYECKOTO MOJIT HA P-Ii TIEPEXO/I.

Yro HaseBaeTcs paauoakTHBHOCTBIO? Kakme mporeccsl OTHOCATCS K YHCIY
pasvOaKTUBHBIX ?

Ha yem ocHOBaH IpPHHIUN PETHCTPAIMK U M3MEPEHHS PAJHOAKTHBHOIO H3JIyd4eHHs?
Kakue npubophl MpUMEHSIIOTCS I 3THX Lieeii?

O6bsacHUTE yCTPOUCTBO W MPHUHIMN JeUCTBUS cueTunka [eifrepa.
Onumure Nporecckl, NPOUCXOIAIINE B ra30pa3psIHbIX CUETYHKAX,



36. llepeumcnnte GH3MIECKUE MPONECCHI, IPOMCXOAALINE MPK B3aMMOJIEHCTBHE B-
U3JIyYEHHUS C BELLIECTBOM.

37. B dYeM 3aKmMOYAlOTCS MPOILECCHl YIPYrOro pAcCEsHHS 3IEKTPOHOB SAPaMH,
3JIEKTPOHOB Ha JIEKTPOHAX?

38. Uem 0OycnoBleHE IOTEPH SHEPrMM YACTHUBI [pH INIPOXOXKIEHMH depe3
TIONJIOLIAOLIYIO Cpeny?

39. Yro mpoHCXOAUT IIPH IPOXOXKACHHH SIEKTPOHA Yepe3 IIOTTIOTHTEND?

40. KaxoBbl 0COGEHHOCTH MPOXOXKICHHs Yepe3 MOrIOTHTENb MOHOJHEPTeTHYECKUX [B-
YacTHIl U -U3y9eHHs], IMEIOIIEro HEePEPIBHbIA JHEPIeTHIECKUH CrieKTp?

7. YYHEBHO-METOJUYECKOE 1 TH®OPMAIUOHHOE OBECIIEYEHUE
JUCHUITJIMHBI (MO Y JIST)

a) OCHOBHAafl JIMTEpaTypa*:

1. @usuka. BonHoBast omruka. KBaHTOBas mpupona M3IydeHHs. DIIEMEHTHl aTOMHOM u
snepHodt ¢usukn: Yueb. nmoc. / C.M.Kysnenos, A.M.JTunep - 3-e usn., nepepa6. u gom. - M.:
Bysos. yue6.: HULl UTHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(1) ISBN 978-5-9558-0350-0.

2. Tameikosa-bymkesnu M.M. ®uzuxa. Yacts 2. Onruxa. Ksanrtopas ¢usnka.
Crpoenre u ¢u3udeckue CBOMCTBA BellecTBa [DIEKTPOHHEIA pecypc]: yueOHuK/ TaunisikoBa-
bymikesna M.M.— DneKTpoH.TeKCTOBBIE NanHble.— Munck: Bemmoiimas mxoma, 2014.— 232
¢.— Pexum poctyna: http://www.iprbookshop.ru/35563.— 3BC «IPRbooks».

3. Tankun A.@. Jlexiun 1o ¢usuke [Dnexrpornsiii pecype] : [Bu.] / A. @, Fankun, H. C.
Ilpoxomesa ; BraguMupckuif rocyIapCTBEHHBI YHHBEPCUTET HMeHH AJeKcasjpa
I'puropsesuya u Hukonas I'puropsesuya CrosneroBsix (Bal'Y).— Bnagumup : Bnagumupcekuii
rOCyJapCTBEHHbI YHUBEPCUTET UMEHH AJsekcaHapa ['puropbesuda u Hukonas ['puropnesuua
CromeroBpix (Bnl'Y), -4Y. 5: KpantoBas u sinepuas (usuka.-— DIeKTPOHHBIE TEKCTOBBIC
mauneie (1 gain: 4,16 MG) .— 2015 .— 94 c. : w1, Tabn. — 3arnasue ¢ THTYNa SKpaHA.—
bubmaorp.: ¢. 92 .— CBOGOAHBIA JOCTYN B 3JE€KTPOHHBIX YMTATLHBIX 3a1aX OHOIMOTEKHA .—
Microsoft Office Word .— <URL:http://e.lib.vlIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) nonoJHHTEAbHAS JIUTepaTypa*:

1. Encuna E.M. Ontuka. OcHOBBI KBaHTOBO# ¥ sAepHOM Gusuky [DIEKTPOHHLIH pecype]:
y4eOHO-MeTOANYECKOE TocoOHe A JlabopaTopHbIX pabot no ¢usuke/ Escuna E.M., Cobonera
B.B.— DJieKTpOH. TEKCTOBEIE JaHHBIe.— ACTpaxaHb: ACTpaXaHCKHi HHKEHEPHO-CTPOUTETBHBIIA
uuctutyt, 3BC ACB, 2011.— 107 ¢.— Pexxum mocryna: http://www.iprbookshop.ru/17059.—
9BC «IPRbooks».

2. AnmmaroB A.B. ®usnxa. ATomHas ¢u3mka [DneKTpoHHBI pecype]: yuebHOe mocobue/
AnmaroB  A.B.— OnekTpon.TexcToBble JaHHBle.— Bonrorpan: Bonrorpaackuit MHCTHTYT
Ou3Heca, By3zoBckoe oOpa3oBanue, 2009.— 116 c— Pexum JOCTyTIa:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»

3. XKapenosa C.B. ®Ousrka aToM0B 1 MOJIEKYJI. SlnepHas dusuka [DIeKTpoHHEI pecype] :
MEeToJUYecKrue ykasaHus K JaboparopHemM paboram mo ¢usuke / C. B. Xapenosa, H. C.
Ilpoxomesa, E. JI. Illamanckas ; Brmamumupckuit rocynapcteHHbIH yHuBepcmter (Bal'y),
Kadenpa dusukn u npukinagHoit MaTeMaTHKH ; nox pexd. E. JI. IllamaHckas .— DJeKTPOHHbIE
TeKcToBble AanHble (1 ¢aiin : 431 K6) .— Biagumup : Bnagumupcxumii rocyaapcTBeHHBIH
yauBepeutet (Bal'Y), 2010 .— 38 c. : ui1., Tabn. — 3aruaBue ¢ TUTYJIa 5KpaHa .— DJIeKTPOHHAS
BepCHsl IedaTHo# nybaukamun .— bubnmorp.: ¢. 36 .— Csoboausiit noctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. Kapenosa C.B. ®usuka TBEpHOTO Tena [DJEKTPOHHBIM pecypc] : METOIMUECKHE
yKkasaHus K nabopatopueiM paboram no ¢usuke / C. B. Xapenosa, H. C. Ilpokomesa, E. JI.
lllamanckas ; Bragumupckuit rocynapctBenusii yuusepcurer (Bal'V), Kadenpa ¢usuxu u
NpUKIagHO¥ MareMaTHKH ; mox pea. C. B. XKapenoBa .— DnekTponHble TeKCTOBBIE AaHHBIE (]
aitn : 356 K6) .— Bramumup : Bragumupcekuii rocyaapcTseEHsI yaupepeutet (Bul'Y), 2010
— 40 c. : un., Tabn. — 3arnaBHe ¢ THTYAa 3KpaHa .— OJIEKTPOHHAs BEpCHs NEYaTHOM



nybaukanun — BuGmrorp.: ¢. 38 .— Co6Gommbii noctyn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpoxomesa, Hapemma Cepreesnma. CGopHuk 3azau mo ¢uzuke [OneKTPOHHEL
pecype] / H. C. IIpokomesa ; Bragumupckumit TOCYyTapCTBCHHBINA yHHBepcuTeT (Bal'Y) .— Usn.
2-e, ucnp. W O0I. — DJNIEKTPOHHBIE TEKCTOBBIE MAHHBIE (1 datin : 593 K6) .— Bnagumup :
Bnagumupckuit rocynapersennsii yausepenter (Bal Y), 2010 .— 66 c. — 3aruasue ¢ TMTYIa
9KpaHa .— JJIeKTPOHHAS BEpCHs NeYaTHOM my6nukamuu .— Bubmuorp.: c. 64 — CBo6OHbIH
moctym  .— Adobe Acrobat Reader 4.0 .— ISBN  978-5-9984-0043-8§ .
<URL:http://e.lib.visu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) IepHOJUYECKHE U3TAHUS:

l. Kypunan «KBaHTOBast  3meKTpOHHKay. ApxuB  HoMepoB. Pexum  mocryma:
http://www.mathnet.ru/ge/archive.

8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHUE
JUCHUITIINHBI

JlexunonHEIE ayHTOPUM OCHAIEHHBI MOCKON (Wit Mena Wi MapKepa), 3KpaHOM JIsl
TPOEKIIHOHHBIX CHCTEM, IPOEKTOPOM U HOYTOYKOM.

AYIUTOPUH I TIPOBEACHHS JaGOPaTOPHBIX 3aHSATHH OCHAIIEHHBI YCTAHOBKaMH JIJIs
BBINIOJIHEHHS JTAOOPATOPHBIX paboT:
6.1. Onpenenenue NOCTOSHHOM Credana-bonsnmana.
6.2. Usyuyenue BHemHero ¢potodddexra.
6.3. Onpezenenne pe30HAHCHOTO MOTCHIMAIA Bo30yxaenus aroma MerogoM ®panka - ['epra.
6.6. sydenue TemmepaTypHOR 3aBUCHMOCTH CONPOTHBICHHS IIOJIyIIPOBOJTHHUKOB.
6.7. UI3y4enne BOJbT-aMIIEPHBIX XAPAKTEPHUCTHK TEPMOYYCTBUTETBHBIX COIIPOTHBIICHHINA.
6.8. I3y4eHue BONBTAMIIEPHBIX XaPAKTEPUCTHK (BOTOCOLPOTHEICHHS.

Jlexunonnsle ayauropus OCHamEHHl AOCKOl (I Mena WM MapKepa), dKpaHOM JuIs
IPOCKIMOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYIUTOPUHM JUIsl TPOBENCHHS 3aHSTHH OCHAIIEHBI COBPEMEHHBIMHU IIEPCOHAIbHBIMHE
KOMIIBIOTEPaMH, 00BEIMHEHHBIMA B JIOKAIBHYIO BEIYACIUTENBHYIO CETh U YKOMILIEKTOBAHHBIMH
HEOOXOIMMEIM CHCTEMHBIM ¥ IPUKIIAHBIM IIPOrPAMMHEIM 06eCIeUeHUEM.



Pabouas mporpamMMa QMCHMIUIHHBI COCTABIEHA B COOTBETCTBHH C Tpebopanuamu PI'OC

BO no nanpaenenuio 01.03.02 Ipukiagsas MaTeMaTuka u HHQOpMATHKA.

Pabouyio mporpammy cocrasmn cr.np. kadenper GullM XKuprosa C.B. M
(®HO, noanucs)

Penensenr D
(mpezmcraBuTens paGotomarens) en.mupektop 000 «DC Cepsucy Kpacos L€ / 7< ~

(MecTo paboTEI, HOKHOCTS, G)H(I:nomugh}ﬁ’__y
P

IIporpamma paccMoTpena u ono6peHa Ha 3ace1aHKH Kac})enpm GullM

[Iporokon Nel ot 03.09.2018 roza /'
7/
3asenyrommuii Kabeapoi / C.M.Apakensn

( CDMO MOJNNCH)

Pabouast nporpamMma paccMotpena m omoGpeHa Ha 3acenaHuu y4eOHO-METOIUUECKON KOMHCCHH

Hanpasnenus 01.03.02 [MpuxnagHas mateMaTuka u uHpOpMaTHKa

IIporokosn Nel ot 03.09.2018 roxa ",,.’/?'

3aBenyromuit kabexpoit V// / C.M.Apakensn
A7/

(Cﬁ’ﬁf) TNOAMHUCE)

JIUCT IIEPEYTBEPXJIEHUS
PABOYEN ITPOrPAMMEI AUCHUAIIIINHEBI

PaGo4as nmporpamma ono6pena na / QaZO yl{f:6ﬁ’j’u roj
[TpoTokon 3acenanus kapempnr No 4 . 0}{7 M / g roja

3aBenyroumii kadeapoii 2 —Z

P ./[/,;{,{Muu oLy

PaGouas nporpamma o06pena Ha y4eOHBIH roj

IIporokon 3acenanns kadeapsr Ne oT rozna

3aBemyrommii kadempoit

Pa6ouas nporpamma omo6pena Ha y4eOHBII rojg

IIporokon 3acenanus kapempsr No oT roja

3aBenyromuii kadenpoit




