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1. IIEJIM OCBOEHUW S TUCLIATTIAHBI

Lensvu ocBoeHus qucHuIMELT «KBanTORAS (usukay sssieTcs ofecnieuenue Gyaymero
CHCHHANMCTA HAayYHOH (u3mueckoi Ga3o#, Ha KOTOpOM B BLICITEH TeXHUYecKOl ImKoie
CTPOUTCS OOIIEHIKEHEPHAS H CIIENUATBHAS [IOATOTOBKA. [10CIe0BaATeIbHOE u3yueHue PU3NKH
BLIPAOATBIBACT ~ CHELH(DHYCCKAN METON MBIIUICHHS, (DM3HYUECKYI0 HHTYHIHIO, KOTOPHIE
ORA3BIBAIOTCA BECDMA  IVIONOTBOPHEIMA M B IPYrux Haykax. CIENHATHCTEH, Tl OJTYHBIINE
IIHPOKOe (PH3MKO-MATEMATHYeCKoe 06pa3oBamye, MOTYT CaMOCTOATENIEHO OCBAHBATL HOBEIE
TCXHHYCCKUC HANPABICHHS, YCIEIIHO PaboTaTh B HUX, JIETKO MEPEXOMUTH OT PEMIeHkS ONHUX
Saidt KX IpyruM, HCKATh HECTAHNAPTHBIC U HETPAJMIIHOHHEIE IIYTH, YTO 0COBCHHO BHKHO JUIL
IpO(PECCHOHATBHOM MOOHIEHOCTH CIIELATHCTOR B YCIOBHSIX YCKOPEHHOTO PA3BUTHI TEXHHKH,

3aza4yn JHCIIUIUIHHEL

¢ TCOpeTHHCeCKasd IOArOTOBKA B OONACTH (DM3WKH, IO3BOJSIOMWAS Gy, 1yIluM HHIKEHepaM
OPHCHTHPOBATLCA B IIOTOKE HAYYHOH U TEXHHYECKOH HH(GOPMALME U 0BeCeunBaiomas m
BO3MOYXHOCTD HCTIOJIL30BAHMS HOBBIX (M3MYECKUX [IPHHIMIOR B TeX 06JiacTsX, B KOTOPBIX
OHH CITELHAITH3HPYIOTCS,

* (OPMHpPOBAHHE HAYYHOTO MBIIUICEHS, B YACTHOCTH IPABUNLHOIO TIOHUMAHHS TPauull
IPUMCHHMOCTH PA3NIMYHEIX (H3HYCCKUX MOHATHIH, 3aKOHOR, TeopHil u YMEHUS! OLEHHBATh
CTENCHDL IOCTOBEPHOCTH PE3Y/IBTATOB, HONYUEHHEIX ¢ IOMOIIBIO SKCIIEPAMEHTANBHEIX HITH
MaTEMaTHYECKUX METOJIOB UCCIEJOBAHMUS;

® BRIPAOOTKA IIPUEMOB M HABEIKOB PEIICHUH KOHKPETHBIX 3a/1aY 13 pasHelx obnacTel husuiy,
[TOMOTaIOIHX CTYACHTaM B JAJIBHEHINEM PeIIaTh HEDKEHepHBIE 38 (adH,

* OSHAKOMJICHHC CTYINCHTOB C COBPEMEHHON HAYUHOH ammaparypoi u BRIpabOTKA Y HUX
HAYAJIBHPIX  HABBIKOB  NPOBEJCHHS — OKCHEPHMEHTANBHBIX  HAYYHBIX  HCCIE0RANHN
PAsIMIHEIX (PU3UUCCKUX SBICHHIT H OLMEHKH IOTPeliHOCTeH HU3MEPCHHUH,

2. MECTO IMCIMIJINHBI B CTPYKTYPE OO BO

Hucnmmmna  «Kpantosas  ¢msmka»  oTHocHTes K 00A3aTeNBHAIM  JHCIIH IIIHHAM
BAPHATHBHON YaCTH OCHOBHOH IIPO()eCccHOHANBHOM o0pazoBaTensHol nporpaMmel. Mzayuenme
AVCLIHUITTTHABI ITPOXOJIUT B TPETHEM CEMECT]E,

Mt yememsoro ocsoenus kypea (Gusuxu crymentaM HeoOGXOANMO 3HATH CHE/YIONINE
pasiensl BeIceld MaTemaTuki: Juddepennuansnoe ucuncnenue, Murerpancuoe ueuncnenme,
AHANMUTHYECKAsS TeOMETPHS W JIMHeHHas anrebpa, Psjbl, DmeMeHTsl BeKTOpHOTO aHamM3a,
DYHKIUH KOMITIEKCHOTO TePEeMEHHOI0, Huddepennuansase ypapHeHHs, DieMenTs TEOPHU
BEPOATHOCTEH M MaTeMaTHYECKOH CTATHCTHKH.

Ocpoenue JUCIMIIMHEEL HEOGXOAUMO SIS H3YICHUSI CHCJYIONNX JAMCIHUIIIME yueGHOro
miana: «OCHOBBI HaHOTEXHONOIHY, «Teopus BCPOATHOCTECH M MaTeMaTHYECKAs CTATHCTHKAY,
«Hayurno-mcenenosarenscxas paGoTay, BLIMTOTHCHE BBIITYCKHOW KBAIH(PHUKAIFOHHON paBoThL.

3. KOMIIETEHIIUA OBYYAIOIIETI'OCSI, ®OPMUPYEMBIE B PE3Y JETATE
OCBOEHMS JUCIATLIAHEI

B pesynsTare OCBOGHHS HCIHILIEHBI O0yHAIONMHCA JIOIDKEH OBJAJIETE  CIIEAYIOLIMM
KOMIIETCHITHSIMU:

CIIOCOGHOCTEIO  HCIIONB30BATL  GA30BBIE  3HAHHSA CCTECTBEHIILIX HAYK, MareMarHKi H
HH(OPMATHKE, OCHOBHEIE (DaKThL, KOHIEMIIIH, [IPHHIIITET TEOPHH, CBA3AHHBIX ¢ PYHIAMEHTAILHOM
HHPOPMATHKON 1 HH(POPMATTHOHEBIME TEXHONOTHSIME (OIIK-1).

B pesynsrate 0CBOCHHS JUCITHTIIMHEL 06YY4IOITHHCS JI0TIKEH AEMOHCTPUPOBATE CIEC/IYIONIHE
Pe3yILTaTEI 00PA30BAHHSL:



1) 3uats:

» (IJYH,I[&MGHTEUIBHLIG 3AKOHEI IIPHPOJBI I MareMaTruuyecKue 3aKOHOMCPHOCTH B obmacru

KkBaHTOBOM (puauxu (OIIK-1).
2) YMerTs:

¢ TPUMEHATD MATEMATHICCKUE METOABI ISl PELICHAs NpaKTHIecKkux 3aau (OITK-1).

3) Brnanets:

¢ HAaBBIKAMH KOPPEKTHO (POPMYIMPOBATE CTECTBEHHOHAYUHEIE 3a/(aYH.

4. CTPYKTYPA U COIEPKAHUE JUCIIAILINHBI

Ob1ast TpYZO0EMKOCTE TUCIHIUIMHEI COCTABIET 4 3aueTHEIe enununel, 144 vaca.

B yueOHoit paGoThl, Bioyas 06 (Dopatsl TeKYLLETO
o CaMOCTOATEIILHYIO PAbOTY CTYIEHTOB ;'CNL KOHTpOII
E H TPYZOEMKOCTh (B uacax) )[;Ijl%c:?\ﬂ YCIEBAEMOCTH
3] a00TEI, N )
No Pazzen (Tema) 5 § £ 2 o ¢ TPHMEHSHHEM E’:iig;iffj"
= = =] / B o !
n/ JOHCLMITJIHHEBL 8 % E 8 § é‘ E E E & § lIHFCp‘aIC HH\][[)]K (I]ODME\
=4 5 gk g5 = = ) METO, 101 ] o
A, & = 8 gg 5 = (8 uacax | %) NPOMECYTOUHOI
T = g3 g el Ea & i arrecTanmy
= & < (ro cemecmpan)
KsanTos ", ’ ;
1 TOBATTPHPONE | 3 | 13| 4 2 |10 - |8 |- 8/50% -
H3JTyueHus
DNeMEHTBI KBAHTOBOM 5 PeittHr-
2 | MexaHWKyu W aToMHOH | 3 1 8 10 - - 21 | - 9/50% KOHTPOJb Nel
(hH3HKH
Petitunr-
3 BneMeHThl (PH3UKH 3 13- 4 5 8 ) 1w | o — KOHTPOITH Ne!
TBEPIOIO Telia 15
DIIEMEHTHI (PU3HKH PeiiTir-
4 | pau 3 17 5 4 ) i 6 i 3/50% KOHTPOJB Ne3
JNMEMEHTAPHEIX
HACTHIL
Beero 3118 | 18 18 | 18 | - [45| - | 27/50% Dzamen(45)
Coaep:kanue pasae/oB JHCIHILTHHD]
TeMbl, pasmeas! qUCIHILTHEE! Kon-go weiamn | WRAKY | malape: cpe
» PN AucH JacoB YECKHE | TOPHEIE :
Paspen 1. KpantoBas npuposa winyuenus 24 4 2 10 8
Jlexiust 1. 3aKoIBl TETIOBOro H3ITyYeHHs }
8 2 - 2 4
Jlexums 2. Keaurtoskle cBoicTra cBeTa 16 2 2 8 4
Pasjien 2. JiieMeHTBI KBANTOBOH MEXANHKH M ATOMHOI 39 g 10 21
(snkn :
Jlexuus 3. Ctpoenue atoma 9 2 2 S
Jlexnus 4. Boanossie cBolcTBa MHKPOYACTHIL 10 2 2 6
Jlexums 5. Vpasuenue Hlpeaunrepa 12 2 4 6
P p
Jlexuus 6. AToM Bogopoaa 8 2 2 4
Paspen 3. DnemenTs! Gpusuku TBepaOro TEaA 24 4 2 g 10
Jlexuus 7. TenmmoeMKoCTs TBepEIX Tel 8 2 2 4
Jlexumna 8. Sounas Teopus TBepALIX Te 16 2 - 8 6 |
Paszmen 4, Dirementn1 pusukn sipa n 3/JeMeHTAPHBIX 12 2 4 6
YACTHIL
Jlexuus 9. Atomuoe spo 12 2 4 - 6
JK3amMen 45
Hroro 144 18 18 | -18 45




5. OBPA3OBATEJBHBIE TEXHOJIOTUH

¢ JICKIHOHHO-CEMMHAPCKas — CHCTeMa  OoOydYeHHs  (TpajMIHMOHHBIE  JEKI[MOHHBIE i
1a00PATOPHBIE 3aHSITHS);

° obyueie B MaNbIx rpynnax (BeUIOIHEHNE JJaGOPATOPHBIX paboT B rpymmax u3 JAByX HiM
TpEX YeJI0BEK);

® MAacTep-KIacChl (JIMOHCTPAIUA Ha MPAKTHYECKUX 3AHATHSX [PHHIATION pacyera 3amaq
10 Pa3IHYIHBIM TEMaM);

¢ PHMCHCHHC MyJbTUMC/MA TEXHONOTHH (NPOBENEHHE JNEKIMOHHEIX W CeMUHAPCKUX
3AHATHH C IPUMEHEHHEM KOMITLIOTEPHEIX NPE3CHTAIN 1 JEMOHCTPAIMOHHEIX POJIMKOB
C TIOMOIIBIO IIPOEKTOPA HITH KOMIIBIOTEpA);

* WH(OPMAIHOHHO-KOMMYHHKAIOHHBIE TEXHOJOTHH (mpuMeneHME MHOOPMAIMOHHLIX
TCXHOJIOTHH [T MOHUTOPHHTA TeKYIIel YCIeBaeMOCTH CTYIEHTOB I KOHTPOJIS 3Hamuit).,

6. OHEHOYHBIE CPEJACTBA JJIsI TEKYILETO KOHTPOJISI YCIIEBAEMOCTMU,
IIPOMEKYTOYHOMU ATTECTALIMH IO UTOTAM OCBOL LIS
AUCHUTUIMHBI 1 YYEBHO-METOIHYECKOE OBECTIEYEHNE,
CAMOCTOATEJIBHOU PABOTHI CTYJIEHTOR

Texymuii KOHTPOJIL YCIEBAEMOCTH SABJISETCS pacupencnéHHeM U OCHOBAH HA OLEHKE
HECKOJIBKHX COCTABIISIEOIHX.

1. PesyapTaTsl peliTHHI-KOHTPOIIS.

2. Bemonuenue u 3ammTa 1a60paTopHEIX paGor.

3. DBEIIONHEHHE IPaKTHYECKHX 34, 1aHH,

Bomnpocst pefftanr-konTpos Nol

1. Temmeparypa aGcomotso uepnoro Tema T = 6000 K. Eciu TEMIICPATYpy Tela
YMEHBIITHTE B 2 pasa, TO SHEPreTHYECKas CBETHMOCTE abCOIOTHO YEPHOIO TENA

1) ymensmuTes B 4 pasa 3) yBenuuuTes B 2 pasa

2) yBemmuntes B 16 pas 4) ymensmures B 16 pas

2. Ecny JutHa BOJHBI, COOTBETCTRYIOMIAS MaKCHEMYyMY HM3ITy9ICHHUs YMEHBIIMIACH B 4 pasa,
TO TeMIIepaTypa abCOIIOTHO YePHOrO Teld

1) yBenuummnace B 2 pasa 3) yBenuumiace B 4 pasa

2) yMeHbBIIHIACE B 4 pasa 4) yMEHBIIHITACH B 2 pasa.

3. Ecin 3auepHeHHyI0 IIIACTHHKY, Ha KOTOPYIO [4/[aeT CBET, 3aMCHHThL HA 3CPKATBHYIO
TOI YK€ IIOIIAAH, TO CBETOBOE JIABIICHHE

1) ocTanercst HEM3MEHHBIM;

2) yMeHBITHTCS B 2 pasa;

3) yBenuuuTes B 2 pasa.

4. DNEKTPOH B aTOME HEPEeXOUT U3 BO3GYIKICHHOrO COCTOSHUS C SHEPrueit £ B 0OCHOBHOE
cocrosiue ¢ suepruei £y. [Ipu srom uenyckaercs Goron. Macca nenyruennoro (oToHa pasma
E~E, E,~E B~ E; E,—E, E +E;

n ¢ g 3 he 4 ke 5 ¢

5. Hacrota nagarormero Ha pOTOITEMEHT U3y ICHHs YMEHBIIaeTes BaBoe. Bo cxonbko pas
HY’KHO HM3MCHWTB 3aJICP)KUBAIOIIEe HANpHKEHHE, €cld paboTol  BBIXO/A 3JIEKTPOHA U3
Marepraa GoTodNEMEHTA MOYKHO IpeHebpeyn?

1) yenuuuts B 2 pasa;  3) yBeJMYHTD B V2 pas; 5)ocTaBUTE 03 U3MEHEeH M.



2) yMeHBIINTE B 2 pasa; 4) YMEHbLIHTE B V2 pas;

6. Ilpu 3amene OHOrO MeTaTa JPYrHM JUIHHA BOIHEI, COOTBETCTBYIOIIAS KPACHOH
rpanune doroaddekra, ymensmaercs. PaGora Boixomna mis BTOPOTO METajula 10 CPABHEHHIO ¢
paboTolt BEIXO/Ia IS IEPROTO

1) yBemummace,; 2) yMEHBIIHIIACK; 3) HE U3MEHUIIACK.

7. OnpITel CTOJIETOBA 110 HCCITENOBAHHIO B3aUMOIEHCTBHS M3TYUCHHUS ¢ METATIAMIA:
1) mosBonuM onpeenuTh pasMepr syipa;

2) MOATBEP/IUIN KBAHTOBYIO IIPHPOJY U3ITYYECHHS,

3) IOATBEP AN HAIMYHE BOTHOBLIX CBOHCTE Y 9IEKTPOHOR;

4) NONTBEPIHIIN THITOTE3Y O MACKPETHOM CIICKTPE SHEPIHH 3JIEKTPOHOB B ATOMAX.

8. B addexre Komnrona poron

1) BEIOHMBAET AIIEKTPOH ¢ TTOBEPXHOCTH BEIIECTRA,

2) mepeziaeT 3MIEKTPOHY 4acTh OHEPIUH IIPH YIPYTOM CTONKHOBEHHUH,
3) IepeaeT MEKTPOHY UacThb SHEPIHM [IPH HEYIPYIOM CTOJIKHOBEHHH,

9. OnbrTer Opanka 1 epra 110 HecTenoBanmio JNEKTPUYECKOTO paspsiia B l1apax PryTH:
1) o3Bomm onpenennTh pasmeps! spa;

2) IOATBEP/MIIN KBAHTOBYIO IPHPOLLY H3IIyYCHHUS;

3) MONTBEPIUIH HANMYKE BOJIHOBEIX CBONCTB Y DIEKTPOHOB;

4) OATBEPMITH THIIOTE3Y O THCKPETHOM CIICKTPE YHEPTHH AIEKTPOHOB B aATOMAX.

10. Ha pucynke uszobpaieHs! CTallHOHAPHBIE OPOUTEI aTOMa BOJOPOJIA COTTIACHO MOJIEIH
Bopa, a Taxoke ycioBHo m3o6paskens: HEPEXOMBI BJIEKTPOHA ¢ OAHOM CTAIMOHAPHOM OpHuTHl Ha
APYLYIO, COIIPOBOXIAIOIIHECS H3JIyYCHHEM KBAaHTA SHEPruu. B yabTpaduonerosoi obnacty
CIICKTPa OTH IIePEXOABI NAI0T ceputo Jlatimana, B BupuMol — ceprro banemepa, B undpaxpachoi
— cepuio [lamena. HanGomnburelt yacToTe KBaHTA B BHIMMON 06IacTH CIIEKTPa COOTBETCTBYET
Iepexoa

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

11. B Teopur Bopa pammyc n-oif KPYroBo¥ OpOHTEI 3JIEKTpOHA B aTOME BOIOPOLa
F =rn-n o
BLIpaXXACTCsA  1€Pe3 pajuyc MepBOH opOHTHL (opmynoi: 7 ! . Omnpenenure, xax
H3MEHICTCS KUHETHYCCKAs SHCPTHsl SJICKTPOHA TIPH MEPEX0JIe ¢ TPEThel opGHTE! Ha HIEPEYIO.
1) ysennumsaeres B 9 paz 4) ymeHbIIaeTes B 3 pasa
2) ymeHbIIaeres B 9 pas 5) He MeHsieTes
3) ysenuuuBaercs B 3 pasa

12. Omprrer Jlesuccona u [ixepMepa 110 TH(pPaKIUK Ha KPHCTATIIAX !

1) mo3BOMUITE OLpenETHTE Pa3MephI sJpa,;

2) mOATBEpNHIIM KBAHTOBYIO IPHPOLY H3JIyYEeHUST;

3) HOATBEP/IMII HAMYKE BOIHOBBIX CBOMCTE y DJIEKTPOHOB;

4) IONTBEPIUIM THIIOTE3Y O IUCKPETHOM CIIEKTPE SHEPrUH JICKTPOHOB B ATOMAX.



A
13. CpasnuTe mnusy sonmsl ge Bpoits /1 7 g maprka Maccodr m = 0,2 r u nporona
Maccolt m=1,67-10"% KT, IMEFOIIUX OJIHHAKOBEIE CKOPOCTH.
1) 6,57:10% 2) 8,35:107 3)6,57-10% 4) 8,35-10™,

Bomnpocs! peditanr-kontposis Ne?
1. CranuoHapHeIM YpaBHEHHEM Hlpemunrepa juist 31eKTPOHA B BOAOPOAOIOLOGHOM aToMe
ABIISAETCS YpaBHEHHE
2
d 2m
L By =0
)d“x h

2
Vzw +2—HE(E+ I -ge——]w =0

2) hz 47580 4
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3)
'quj + 2—2115\11 =0
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3. B KaKoM ciiydae sHepreTHIecKuii CIeKTp 31eKTPOHA CILIOMIHOMN?
1) anextpon B moTeHMANLHOM sve mupuHoit 1070 M

2) sneKkTpoH B aToMme

3) 9JIEKTPOH B MOJIEKYJIE BOJOPOIA

4) cBOGOIHEI AIEKTPOH.

4. MakcuMansHoe 3Ha4YCHHWE IIPOCKIMH MOMEHTA HMIIYJIbCA 3JIEKTPOHA, HAXOISINErocs B f-
COCTOSIHHH, Ha HAIIPABJIICHUE BHEIIHET') MATHHUTHOI'O IIOJS PaBHO

D, 22k, 3)3h; 4)4h,

5. CKOJIBKO PasiHUHBIX COCTOSHUN MOXKET UMETH MEKTPOH C TIIABHEIM KBAHTOREBIM YHCIOM
n=47?
1) 15; 2)48; 3)32; 4)54.



6. ONpesIeNUuTE aTOM, Y KOTOPOro B OCHOBHOM COCTOSHUHM 3aII0HEHET K,L,M-cmonusN
— CII0€ PACIIONOKEHBL 7 DIIEKTPOHOB.
1)CL; 2)Ge; 3)Br; 4)Ti

7. Cpela Ha3bIBAETCS aKTHBHOM, GCITH OHA

1) momHOCTEIO MOTJIONIAET HajIAroNIee Ha Hee H3IIy4YEeHHUE;
2) IIOJNHOCTBIO PACCEMBACT HANAIONIEE HA Hee H3JIy4YeHHE;
3) ycunmBaeT manaromniee Ha Hee U3ITyUCHHE,

8. Cucrema Hakauky Ia3epa MO3BOJISET

1) cosmaTh HHBEPCHYIO HACETEHHOCTE B AKTHBHOM cpene;

2) BBI3BATH BEIHYMCIEHHOE H3JIYYEHHE (JOTOHOB;

3) ofecneynTh BRICOKYIO KOrepeHTHOCTE Ia3epHOro H3JIYICHUS,

9. PaccMotpuM naBa KBAHTOBEIX COCTOSIHHA, B KOTOPBIX HAXOJHTCS CHCTEMA aroMoB, ¢
JHEPTHAMH £ u [, anLIeM|E2 > Ey. CucreMa OyIeT HaxXOOUTHCH B COCTOSHUM C HHBEPCHOH
HACCNICHHOCTEIO, €CIH YHCIIO 4TOMOB N ¢ sHepruei £ 6yer

1) paBro uneny atoMos N; ¢ sneprueit Fy;

2) MeHbIIIE, YyeM No;

3) Gonbme, yem Ns.

10. [pusnun Iaym cnpapeyms

1) Ju1s BCeX TOIKECTBEHHBIX YACTHII KBAHTOBOMEXAHHICCKON CHCTEMBI;
2) I CHCTEMEL TOXK/IECTBEHHEIX G030HOR,

3) IS CUCTEMET TOXJIECTBEHHBIX (hePMHOHOB.

11. Jlenenne wactuir Ha GO30HE! H (ePMUOHEI OIIPEEISIETCS
1) TONBKO TIIABHBIM KBAHTOBLIM YHCIIOM 7,

2) TONBEKO OpOUTANBHBIM KBANTOBBIM YHCIIOM / !

3) CIMHOBEIM KBAHTOBEIM YHCIIOM /71y

4) OpOHTANEHEIM / U MATHHTHEIM 711 KBAHTOBEIME YHCIIAMIL.

12. 3aBHCHMOCTL MOJISPHON TEMI0EeMKOCTH Cly XHMHYECKHM TPOCTHIX TBEPARIX TEI OT
TEMIICPATYPEI I(Pe/ICTaBICHA Ha rpaduke

1) 2) 3) 4)
Cm Cwm
IR IR
n 0 T
, L, _ 25 i
13.TermoemkocTs  cHcTeMEL, cocrosied w3 N = 10% xjnaccHueckinx TPEXMEPHBIX

HE3aBHCNMbIX TAPMOHMIECKHX OCIHILITOPOB 1pH Temneparype T = 300 K, paBHa
1) 414 /K 2) 4,14 /K, 3) 1242 kJLx/K; 4) 41,4 xTx/K.

14. Jlebalt mOMyuMII TEOPETHUCCKYH) 3aBHCHMOCTD MOJIApHOH TerutoegmxkocTH () OT
TEMIIEPATyPHI, PACCMATPUBAS KPUCTAIHYECKYIO PEIIETKY KaK



1) cucremy HeB3aMMONEHCTBYIOIIMX UACTHIl, COBEPIIAIOIINX TEIUIOBBIE KONCOANHs ¢
Pa3IMYHBIMHA YaCTOTAMUY;

2) cuCTEMY CBA3AHHBIX YacTHI[, COBEPIIAIONIMX TEIIOBBIE KONEOAHMA ¢ ONMHAKOBLIMM
YaCcTOTaMH;

3) cucTemy CBA3QHHBIX YACTHIl, COBEPIIAIOIIMK TEIUIOBbIE KONEOAIMs ¢ Pa3IMIHBIMI
JaCcTOTAMH;

4) cHcreMy HEB3aMMOZEHCTBYIOIUMX YACTHI], COBEpIIAIONHX TEIUIOBEE KONGHAHMS ©
OAMHAKOBBIMH YaCTOTAMH.,

15. Banenrras 30Ha cOGCTBEHHBIX TONYHIPOBOIHUKOB

1) yacTHYHO 3aHATA DIIEKTPOHAMY,

2) MOHOCTEIO 3aHATA DJIEKTPOHAMH;

3) mepexprIBaeTcs co CROOOMHOM 30HOMH BO30YXKIEHHEIX SHEPTHIL,

16. C yBenuueHueM TeMIepaTypul aJeKTPOIPOBOLHOCTE [IOIYIPOBOTHIKOR
1) yBenu4uBaeTes;

2) YMeHBIIaeTes;

3) He MeHsIeTC .

17. B obnactu Hu3KEX TemrepaTyp y HONYNPOBOAHHKOR IpeoGnaaeT
1) ABIpOYHAS IPOBOAUMOCTE),

2) DIIEKTPOHHAS TIPOBOJIMMOCTE,

3) coOCTBeHHAS TIPOBOIMMOCTE;

4) mpuMecHas TPOBOIUMOCTD.

Bonpocw pelituar-konTposst No3
1. JIns HyKIOHOB BEPHBIMH ABJIAIOTCS CIIEIYIOLINE YTBEPIKICHHSI

+
1) mporon o61anaer sapsaoM, papHEIM €
2) cniuH HEHTPOHA MEHBIIE CIIHHA IPOTOHA,
3) MaccEl HYKJIOHOB TIPAKTHYECKH O/THHAKOBEL

2. UeM MeHBIIIE DHEPTHS CBA3H A1pPA, TEM

1) Gonbure y Hero medext Mace;

2) menpmmyo paGOTy HYKHO COBEPIIHTE, UTOGBI PasmeNuThE 3TO SOP0 Ha OTHEILHLBIE
HYKJIOHEI;

3) GoJibIe BHEPTHE BBIEIITCS IPH PACTIALE HTOTO SAPA HA OTIENBHBIC H: YKJIOHEI,

4) MEHBIIE €r0 DHEPIHS MOKOSL,

5) MEHBIIIC HEPTUH BEIICIHTCSH B PEaKI[UH TEPMOSIEPHOrO CHITE3d 3TOCO Apa ¢ DpyruMu
SIPaMH.

3. Ilpu a-pacname

1) sapsin szpa He u3MEHHTCSI, Macca AIpa yMEHbIIaeTes Ha 4 a.e.M..;

2) 3apsn siipa yMeHbIIaeTes Ha 2e, Macea sipa YMEHBIACTCS Ha 4 a.e.M.;
3) 3apsit A7pa YMEHBIIASTCS Ha 2¢, MACCa SApa He MEHICTCS:

4) 3apsia spa yMEHbIIASTCS Ha 4e, Macca SIpa YMEHbIIASTCS HA 2 4.6.M.

4. Kakasg 10nd pajMOaKTHBHEIX aTOMOE OCTAHETCS He paciiaBuieics 4epes wHTEpBAl
BPEMEHH, PABHEIH JIBYM HEPHOIaM 1OTypacaia
1) 50% 2) 67% 3)33% 4) 75% 5)25% ?

5. CKONBKO 0~ 1 - pacazioB JOIKHO TPOH30MTH, YTOGK HeCTABHIBHBIA H30TOI aM CPHLIHS

241 209 73 -
o5 Am N 42.B1 o
IPEBPATHIICS B CTAOUIIBHEIN H30TOII BUCMYTa :



1)8oudp 3)6aulp
2)9awu3p 4)7au3p

14 (4 )
e :

6. Slnpo azora 7 saxBatuno * -yactemy \ 2 H HCILYCTHIIO IIPOTOH. SJIpo kakoro

dIeMeHTa 00pa3oBaIocs?
17F 17‘0 16F 160 17N
19 2) 8 3) 9 4) 8 5) 7
’Be Fif Op

7. Smpo 6epminns 47 | mormoTus neiitpon 177 | npespaniaercs B aapo bopa © . Kakas

YJaCTHIIA IIPH 3TOM BEIOpACKIBACTCS?

Dp 2)n 3)& 4)e 5) uenyckaercst 7 -kpanr

. H —e +tv,+v, 8 COXTaHEEN
8. Peaxnns HE MOXCT W/ITH H3-38 HAPYIIEHHS 3aKO0Ma COXPAHCHHUS

1) ciMHOBOrO MOMEHTA MMITYIIECA,
2) NeNTOHHOTO 3apsa;
3) QJIEKTPHUECKOTO 3apsa.

9. 3aKOHOM COXPAHEHIIS AIEKTPHYECKOTO 3apsija 3ampelneHa peakius

I e +v +v s
1); , s 3)H+Vg—>p+e

z)n—l—ﬁ—}e"—kﬁ; ; 4)Vﬂ+n—+p+,u.

10 I/I3 IIPHUBCOCHHBIX cxXem BBEHMOHpeBpaﬂleHHﬁ HaCTHII aHHUTWITAIHH CDC"I‘B(?:TC'I'By{f‘rT
0 = i - o

11. B mopsaxe Bo3pacTaHHs WHTEHCHBHOCTH (ymmameHTanbHBIE  B3AMMOASHCTBHA
pacronararores cieyIonmmM obpazom

1) snexrpomaruuTHOE, ciaboe, TPaBHTALIMOHHOE, CHITLHOE;

2) cnaboe, CHIBHOE, FPABHTAIIHOMIIOE, JJIEKTPOMArHHTHOE;

3) BJEKTPOMATHHTHOE, IPABUTAIHOHHOE, cnaboe, CHITBHOE;

4) IpaBUTANHOHHOE, CIAG0E, SIEKTPOMATHHTHOE, CHIIbHOE,

IIpomeskyTounast aTTecTanus IPOXOIAT B dopme sK3amena.
Bonpockr k sx3ameny
1. Tennoroe wusnydenme. PasHosecHoe usmyuenue. XapakTepUCTHKH — TEIIOBOTO

H3JTY9IEHHUS.

2. AOGcomoTHO YepHOE Teyo. 34KoH Kupxroda. 3axon Creana-Bonsimana 1 3axon
Bumna.

3. Pacnpenmenenue smeprum B CHeKTpe abcomoTHO uepHoro Ttena. Mopmyna Pajes-
Jhxunca. Yubsrpaduonerosas KaracTpoga.

4. Ksantogas runoresa u gopmyia [Lianka

5. Buemmmit hoTosnexTpryeckmit s¢dext u ero 3axonsr. PoTOHEL

6. O¢dext Komrrona u ero reopus.

7. Mogens atoma Pesepdopaa. Hoctynarer Bopa. Atom Bozopo/a.

8. T'mmotesa xe Bpoit. OKCIEepUMEHTATBHOE IMOATBEPXICHHE BOJHOBBIX (BOicTB

MHKPOYACTHII.
9. CoOTHOLICHHE HEOTPE/IENEHHOCTEH,
10. BonzoBas (pyHKIWMS, ee CROHCTBA H CTATUCTHYECKHH CMBICI.
11. Hecranuonaproe ypapuciue HIpenunrepa.



12. Cranumonapuoe ypaBHeHue IIpenunrepa.

13. YacTHIla B IOTEHIHANBHOMN sMe.

14. IlpoxoskIeHHe YaCTHIIBI Yepes MOTeHIMANEHEH Baprep.

15. KBauTtoBslif rapMmonydecKmit OCIIHILIIATOP.

16. Ypasuenue Illpezunrepa 1uis o7eKTpoHa B aTOMe Bomopoja. I'nasHoe, opluTannuoe u
MArHHTHOE KBaHTOBEIE YHCIIA.

17. KpanToBaHme 3HEpriyl 3IEKTPOHA B aTOMe Bomopoaa. CmexTp aroMa BOJOpOJA.
IIpaBuio otopa.

18. OpOuTanbHBIA 1 MATHUTHEI MOMEHT 3IIEKTPOHA.,

19. CoOCTBEHHBIM MEXaHHYECKHIT MOMEHT HMIIyJIbCa 3JIEKTPoHA (c1tmH), CluHOBLIT
MarHMTHEIH MOMEHT aNeKTpoHa. CIHHOBOE H MACHHTHOE CIHHOBOE KBAHTOBLIE UHCIA,
Omngrrr ITepHa u I'epraxa.

20. Ilpunuun sanpera [aymu, [epromuueckas cHeTeMa 7IeMEHTOR Mempeneena.,

1. Ilornomenwe, cnonTagaoe u UHIYOUPOBAHHOE  H3mydeHue. Koadduiuents

DHnmreiina.

22. Jlazepsl [lpuniun neictems JIa3epos,

23. Knaccudeckas TeOpHS TEIIOEMKOCTH. 3aK0H Hromownra u ITru.

24. KBaHTOBas TeOPHUS TEIIOEMKOCTH DHHIITEH A,

25. Teopus temnoemkoctu Jlebast. DOHOHEL

26. Bosonel u (epMuonnl. IIOHATHE 0 KBAHTOBBIX CTATHCTHEAX boze-Ditnmireiina u
@epmu-/lupaxa.

277, DHepreTHYECKHE 30HBI B KPUCTAJLIAX,

28. PacmpefeneHne SieKTPOHOB I10 SHEPreTHYECKUM 30Ham. Knaccu(uxanus Tsepipix
TCJI Ha METAIUIBL, IONYIIPOBOAHUKH H UK TPHK.

29. ColcTBeHHas U IPUMECHAS TTPOBOIMOCTH IIOJIYIIPOBOAHUKOB,

30, DnexTponpoBOIHOCTE TBEPABIX e Temneparypuas 3aBHCHMOCTE
SIEKTPOLPOBOJHOCTH METAIIIOB H [I0JIYIPOBOJHUKOB. Y poBens Mepmu.

31. P-n mepexop,. IonyrpoBOAHHKOBBIE THOILI,

32. XapaxkTepHCTHKH aToMHOTO saapa. Mojenn aToMHOro anapa. Macca u 3HEPrus CBsi3u
Aapa.

33. 3aKOHBI paIHOAKTUBHOIO pacmanga. Albha-, Geta- 1 raMMa-H3JIydeHHE,

34. Slmepnble PeakIMK U 3aKOHBI COXPAHEHUS. Peakius mneneHus apep. ennas peaxims
JeJIEHUSI.

35. Peakuust cuntesa aTroMHEIX syiep. IIpo6iema YUPaBJIICMbIX TEPMOAIEPHBIX PEAKIMIA.

36. Bupsr B3aumoseiicTrif w KIIaCCH(QUKALI SIIEMEHTAPHEIX YACTHIL,

37. MeTombl perucTpamuy 31eMEHTAPHEIX YacThIl, KocMuyeckre JTy4H.

38. Yacrurer u antuyactunsr. HeliTpumo. Kpapxmn.

Camocrosressbnast paGoTa CTYIEHTOB BKIIOYAET B cebs:

1. AYIHTOPHAs CaMOCTOSTENbHAs paboTa CTYIEHTA 10 JUICIHUILIMHE BBITOTHIETCA
Ha a00PATOPHEIX U NPAKTHYECKHX 3aHSTHIK [IPH PEIISHUH 38134,
2 Breaynuropnas caMocrosTenshas paGora  BLITOJTHSETCS CTYIGHTOM  [IpH

yrityOJIeHHOM H3yYeHHH JUCIHIVIMHBI 110 TeMe IPOW/IEHHOH JEKIMH, T[PA IIONIOTOBKE K
naboparopubM paGoTam. OCHOBHOM (HOpPMOH CaMOCTOSTEILHON PaboTEl CTyAeHTA SARJISETCS
H3YHCHUE KOHCIEKTA JICKIMH, PEKOMEHAOBAHHOI INTEPATYPEL.

CamocroaTensHas paboTa 3aBepIIacT 3a1ady Beex APyrux BHIOB yueGHOrO Iponecca u
MOMKET OCYMICCTBIATECA HA JIEKIUIX, CEMHUHApaX, HPAKTHYECKHX 3aHSITHAX, JlabopaTropHbIX
SAHATHAX, KOHCYNbTanmax. Kak ¢opma opranusanum yueGHOro IIPOLIECCA CAMOCTOSITENbHAS
paboTa CTYyIEHTOB IIpeAcTaBIIET coBoit LCICHAIPABICHHYIO CHCTEMATHYECKYIO JIGATe IBHOCTE
10 IPHOOPETEHMIO 3HAHMH, OCYUIECTRIICMYIO BHE ayJUTOPHH.

KoHTposs BRIMOTHEHIS caMocTOATeNBHOI paGoThI OCYIIECTBIISIETCS B XOJE BLITOIHEHIS §
381IMTEL JIA0OPaTOPHBIX PaloT 110 NUCHHUILIEHE, IPH BEITOJHEHHH NPaKTHYECCKUX 3aatuii, Ha
IK3aMEHE,

Boupocs! Juist KOHTPOJIst caMOCTOSTeNLHON paboTE




L.

Lls
12,
13

14.
15,
16.
17.

18.
19.

20.

21.
22,
23.
24,
23,
26.

27
28.

29.

30.
31,

Kakoe wusimydenne HasblBaeTcs TEIUIOBEIM, M 4YeM OHO OTIHUACTCS OT APYyTUX
(TepeynciIuTe KakuX) BAIOB H3/IyYCHHs?

Hlaiite orpeeNenns: OCHOBHBIX XapaKTePHCTHK TEMTOBOIO m3ayyenus. Kaxoe Tteno
Ha3BIBACTCsI A0COIFOTHO YePHEIM?

Chopmymupyiite zaxon Kupxroda.

Kakoii Bun uMeer pacipesiesienne dHEPrHu B CIIEKTPe abCONIOTHO YepHoro Tesa?
Hapucyfite kpuBEle pacupesencHns B 3aBHCHMOCTH OT JIHHBI (MIIM 9acTOTEL) BOJHLI
st iByx temneparyp (T2>T1).

Coopmynupyitre 3axons: Ctedana — BonsimMana 1 cMenenus Buna.

3anmure  dopmyny Pomes - JDkmmca M moscHHTE CyTh "yipTpadHONeToROI
KaracTpodnr”.

3amummre Gopmyiry IIIaHKa U TOSCHATE CYTh ero KBAHTOROH THIIOTE3EL

Kakoe u3 Tem, 4epHOE MM HEYEpPHOE, UMEET BBIIE TEMIICPATYPY, ECIH WX SAPKOCTH
OJIMHAKOBBI?

B 4eM cocTOUT siBIICHHE, HAZEIBAGMOE doToaddexrom.

Chopmymupyiite saxomer  dorosddexra. B weM 5TH 3aKOHLI NPOTHBOPEYAT
IPEACTABICHUAM KIIACCHUECKON u3uKu?

Kak xaqecTBenno, cietys BONMHOBOH KapTHHEe H3Iydenus, o6bICHHTS thoroadiderr?

O6nsacuure 3aKoHb! GoTodPdhexTa, HeXoa U3 bopmyier Ditamreiina,

9to Taxoe xpacHas rpannna Gorosdpexra. Yem OMPENEIIAETCA YHCIOBOE 3HAYECHHE
TPaHMYHOM YacTOTHI? UTO BIMAET Ha IIOJI0IKEHNE KPACHOM TPAHMIE! (horoadexra?

Yro rakoe (oToaneMenT 1 KaKoga ero BOJIBTaMIIEpHAs XapaKkTeprucTuKa?

Ilouemy 65Ima oTBepriyra Mojens aroma ToMircona?

B uéM mpoTHBOpeUrs IpeaIoKeHHOM Pesepdopnom mraneraproit moje aroma?

B wem cymmocte Teopum aToma, IIpeTONKEHHON bopom?  Cépopmynupyiite
noctynarel bopa. Kaxosrr venocrarku reopun Bopa?

CrieKTper aroMOB. CrieKTpaNbHEIe CEpHI aTOMa BOZOPOMA.

Kakue THOBI coynapeHmif BO3MONKHBI MEXIY OICKTPOHAME, YCKOPSEMBIMH
DIIEKTPHYECKUM IIOJIEM, H aTOMaMU?

B uém sakmouaercs ombir ®panxa u Iepria, W Kakde OCHOBHLIC BLIBOALI MOIKHO
CJIeJIaTh Ha OCHOBAHHH ObITA?

Kakue KBaHTOBBIE UHCIIa ONHCHIBAIOT COCTOSHUE MHKPOYACTHUITLI?

HeM onpenenseTcs sJIeKTPOHHOE COCTOSHHE H30IHPOBAHHOTO atoMa?

ObbsacHATE Nponece 00pa3oBaHNSL IHEPrETHICCKUX 301 B TBEPIOM TeJIE,

OT Yero 3aBUCAT MIUPHHA Pa3PeITeHHON 30Hbl M YHCIIO YPOBHEH B Helt?

Kaxopa 30HHas CTpyKTYpa HPOBOAHMKA, HOJIYIPOBOJHUKA H H30JIATOpA?

O6rsicHuTE MEXaHH3M coOCTBEeHHOM U IIPUMECHOH ITPOBOJUMOCTH
IOJIYIIPOBOIHHKOB.

KaxoB (usnueckuii CMBICI HOHATHS YPOBHS Oepmu?

Hem oObscHsCTCS pasIHYAe TeMIIEpaTypHOIl 3aBHCHMOCTH SJICKTPOIIPOBOIIOCTH Y
METaJIJIOB H IIOJIYIPOBOIHHKOB?

OOBsICHUTE 3aBUCHMOCTD [IOJIOMKEHHS YPOBHS DepMH U KOHIECHTPAIME ¢BOOOHEIX
HOCHTENIEH 3apsi/ia B OJYIIPOBOAHMKAX OT TEMIIEPATYDLL.

ObbsicauTe (PU3MIECKHE IPOLECCE], IIPOHCXOMISIIHE IIPH 00PA30BAHIH P-N TIEPEXOIA.

Hapucyiite sHepreTudyeckue 30HLI B 0GIACTH p-n nepexojna M 0O0BACHHUTE, B UeM
COCTOMT ASHCTBUE BHEIIHETO BIEKTPHYECKOrO IO Ha P-N TIEPEX O,

Hro HaspBaeTcs pampoakTHBHOCTRIO? Kakue IIPOIIECCHI  OTHOCATCS K YHCILY
PaIMOAKTHBHEIX ?

Ha 4em ocHOBAH TpuHIML perucTparus i u3MepeHus PaTHOAKTHBHOTO W3y derus?
Kakue npuGops! IpUMEHSIOTCS LIS 9THX 1[eiei?

OOnsicHHTE YCTPOHCTBO 1 NPUHIMIT AeHCTBHA cueTunKa [ elirepa.

OnuiuTe IPONecesl, MPOUCXOISIIIE B ra3zopaspsHEIX CUCTUHKAX,



36. Tlepeuncnure (HU3UYECKHE MPOIECCEHI, IIPOHCXOISIIHE IIpH B3auUMOIEHCTBIM [3-
H3JIYYEHHUs C BEIISCTBOM.

37. B uWeM 3am0¥aroTCSl NPOIECCH  YIPYroro PaCCeIHHA ONEKTPOHOB  SIpAME,
BIIEKTPOHOB HA MIEKTPOHAX?

38. Yem oOycmoBNeHBl [OTEPH SHEPIHM  YACTHIIBI IpH  TMPOXOXKACHHM  uepes
MOTJIOMIAIOITYIO Cpeay?

39. Yo IpOMCXOMUT NPH IIPOXOIKICHHH QJICKTPOHA Yepe3 MOIJIOTHTEN !

40. KaxoBBI 0COGEHHOCTH MPOXOIMICHMS Y€pe3 MOITOTHTEIE MOHOIHEPTETHYCCKHX [3-
YACTUIl U [3-U3Iy9EeHNUS, HMCIONIEr0 HelpephIBHBIIL SHEPTeTHYCCKUH CIIeKTp?

7. YYEBHO-METOJHYECKOE 1 HHOOPMALIMOHHOE OBECIIEYE HUE
JAACIHUIIINMHBI (MOJ1Y JI51)

4) OCHOBHAS JIMTEpATYpa™:

1. ®usuka. Bonuosas ontuka. Kpanropag IIPUPOJIA U3JIyIEeHUSI. DIeMeHTHl aTOMHOH M
AnepHoit Gusukm: Yueb. moc. / C.U.Kysnenos, AM.JIugep - 3-e mzm., nepepad. u pom, - M.:
Bysos. yue6.: HUL] UHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(r) ISBN 978-5-9558-0350-0).

2. Tauumsikora-Bymkesny U, ®usuka. Yacts 2. Onrtuka. KpanTosas (pr3rka.
Crpoenne u Qusmyeckue cBOUCTBA BENeCTRA [DnexTponnslit pecype]: yaebuuk/ Taubikopa-
Bymikesny M.M.— Dnexrpon.TekcToBEIe Dannbie.— Mumck: Boimmiiimas mkoua, 2014,—— 232
¢.— Pexxum octyma: hitp://www.iprbookshop.ru/35563.— 3BC «IPRbooksy.

3. Tanxun A.@. Jlexiiu o Gusuke [DMeKTpOHHBIH pecype] : [Bu.]/ A, @. Tankun, H. C,
IIpoxomesa ; Bnagumupckuit —TrocymapcTBeHHbI YHUBEPCUTET HMEHM AJIeKCaHapa
I'puropeeuya u Huxonas I'puropsesrua CToneToBbxX (Bal'Y).— Buagumup : Biauvupexuit
FOCYHapCTBEHHEIH YHHBEPCUTET UMeHH Anekcannpa I'puropoesmnua u Huxonas T PHIOPBEBHYA
Croneroperx (Bnl'Y), -Y. 5: Kpamrosas u anepHas (QH3MKA.— DIEKTPOHHBIC TCKCTOBBIE
manneie (1 dadn: 4,16 M6) .— 2015 — 94 ¢. : wi., Tabn. — 3arasue ¢ THTYJIA KpaHa.—
Bubmuorp.: ¢. 92 .— CeoGoansiit nocryn B DNEKTPOHHBIX YHUTAIBHBIX 3aax GubIaoTexku ——
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) romosnuTenLHAs JIATEpaTYpa*:

l. Epcuna E.M. Ontuka. OCHOBLI KBAHTOBOI 1 SIICPHON (DU3HKH [DNeKTpoHHbIi pecype:
y4ebHO-MeTOMMYeCKOe 10Co0He JUIsT TaGOPaTOPHEIX pabot mo Qusuke/ Escuna E.M., Co6ojiera
B.B.— DrnekTpoH. TeKCTOBEIE JIaHHEIE,— ACTpaxaHb: ACTpaxaHCKHH HIDKEHEPHO-CTPOUTETRHBIN
uncturyt, 95C ACB, 2011.— 107 c.— Pexum nocryma: http:/fwww.iprbookshop.r1/17059,—
2BC «IPRbooks».

2. Anmaro A.B. ®uznka. AtomHas ¢usnka [OnexTpoHHBIH pecype]: yueBHoe mocobue/
AnmaroB A.B.— DeKTpoH.TE€KCTOBEIEC JaHHBIC.— Bomrorpan: Bomrorpanckuit  mictuTyT
Ousmeca, Byzosckoe obpazoBanue, 2009.— 116 c~—  Pewxum  pocryma:
http://www.iprbookshop.ru/11355.— 3BC «IPRbooksy

3. Xapenosa C.B. ®usnxa aroMoB u MOy Anepuas usrxa [Dnexrpounsiii pecype]
METOAMHECKUE yKazaHus K JabopaTopHbIM paGotam mno ¢usuxe / C. B. Kapenosa, H, C.
Ilpoxomresa, E. JI. Illamamckas ; Bragumupexuif rocynapcrBeHHBI  yHEBEpPCHTET (Bul™Y),
Kadenpa dusuxy u npuxiajsoil MateMaruky ; non pen. E. JI. Hlamanckas .— DIekTpOHHEIR
TeKCTOBEIE JanHble (1 Qaiin : 431 K6) .— Bnaguvup Biiagumupcexnit rocypaperseHHbIit
yausepcurer (Bnl'Y), 2010 — 38 ¢. : wi., Tabi, — 3armaswue ¢ TUTYJIA SKpaHa .~ DJISKTPOHHAs
BEPCHS NEYaTHOM mybiuKanun .— bubmmorp.: ¢. 36 .— Cro6omHbH noctyr .~ Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/ 123456789/2065/3/00706.pd >,

4. XKapenosa C.B. ®usuxa TBEpHOro Tenma [DNeKTpOHHEIN pecype| : MeToaMuecKue
yKasaus K jaboparopueiM paGoram 1o ¢usuke / C. B. Wapenosa, H. C. [Tpoxomiesa, E. JI.
[Mamanckas ; Bnagumupekuit rocynapcTBEHHBIH yauBepeuter (Bial'V), Kadeapa dusuxn u
IPUKIAIHON MaTeMaTuky ; oA pelt. C. B. Xapenosa .— DiexTpoHHbIE TEKCTOBBIE albIe (1
thaitn : 356 KO6) — Buagumup : BraguMupexuii rocynapeTseHHsl yuusepeuter (Bal'y), 2010
— 40 ¢. : mn, Tabm. — 3armaBue ¢ THTYIA 9KpaHa .— ODNEKTPOHHAS BEPCHsA [1EUATHOM




nybnukanun .— BuGmuorp.: c. 38 .— CroBoxHbii moctyn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/l23456789/2088/3/00703.pdf>.

5. Mpoxomesa, Hagemna Cepreesua, COopuuk 3amau mo (usmie [DNeKTPOHHELH
pecype] / H. C. TIpokormesa ; Bramumupekuit rocymapersennmit yausepcurer (Bal' V) — Uap,
2-€, HCIp. M JION. — DJIEKTPOHHEIC TEKCTOBBIE JAHHDLIE (1 Qaiin : 593 K6) ~— Buagumup
Buiagumupeknit rocyrapersenusii yausepeurer (Bal'Y), 2010 — 66 ¢. —- 3arnasie ¢ TUTYI1a
SKpaHa .— IJIEKTPOHHAS BEPCHS MEYaTHOM nyOmukanuu .— Bubnuorp.: ¢. 64 .— CoGonmbiit
Aocrynm  .—  Adobe Acrobat Reader 4.0 .— ISBN 978-5-9984-0043-8 -
<URL:http://e.lib.vIsu.ru/bitstream/123456789/1 871/3/00749.pdf>.

B) NEPHOAHYECKHE H3ANHSI:

1. Kypran  «Kpanroras OIEKTPOHUKE».  APXHB  HOMEPOB.  Pewum JlocTymna:
http://www.mathnet.ru/qe/archive.

8. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYTHIE
JUCITAITJIMHBL

Jlexumonnsle aymmTopun ocHamens nOCKOi (I Menma M Mapkepa), SKpaHoM JJis
[POCKLHOHHEIX CHCTEM, IIPOEKTOPOM U HOYTGYKOM.
: AYJMTOPHH JUIS OPOBEICHMUS 1abOpaTOPHBIX 3aHATHH OCHAIICHLI YCTAHOBKaAMHE  J1JIsl
BBIIIOJIHEHHUS JTab0paTOPHBIX paboT;
6 1. Onpenenenne mocToSHHOMN Credana-Bonbimarna.,
6.2. M3yuenue BHelHero poroaddexra.
6.3. Onpenenenne pe3oHaHCHOro NOTeHIHANA BO30Y K/IeHus atomMa MeTogoM $panka - ['epira.
0.6, VIsyuenue TeMnepaTypHOit 3aBHCHMOCTH COIIPOTUBIICHHS IIOIYIPOBOJAHHKOB,
6.7. Usyuenne BoJIbT-aMITepPHEIX XaPaKTCPUCTHK TEPMOTYCTBHTEIBHBIX CONPOTHRIICHHMIA,
0.8. Mzyuenue BobTAMIIEPHBIX XapaKTepHCTHK (JOTOCOTPOTHBRIICHMS.

JIeKMOHHEIE ayuTOpHH OCHAIEHLI JTOCKOl (W1 Mena WIM MapKepa), SKPaHOM uis
HPOGKIHOHHEIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM,
' AYJMTOPHH I TPOBENCHUS 3aHATHIH OCHAIICHBI COBPEMEHHBIMU TICPCOHAILHBIMI
KOMITBIOTEPaMH, OOBEIMHERHBIME B JIOKATBHYIO BEMMHCIIATEIEHYIO CETh U YKOMITIEKTORAHHEIMI
HEOOXOMMMBIM CHCTEMHBIM H IPHK/IAMIEIM IIPOrpaMMHEIM 0becTIeueHueM.



Pabouas mporpaMma IUCITHIUIMHEL COCTABICHA B COOTBETCTBHH ¢ TpebGosanusmu OI'OC
BO mo wanpasnenmio 02.03.02 ®yxzamentambhas HHpOPMATHKA ¥ WHPOPMAHOHHEE
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IIporpamma paccmorpena u oo6pena Ha 3aceanun K

Mporoxon Ne /A ov O Py /& roma

3asexyrontuit kadepoit
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Pabouas mporpamma pacemoTpena u 006pena Ha 3acenaHun Y4eOHO-METOMUECKOH KOMUCCHH

Haupasnenus 02.03.02 @yanamenratsas nHGOPMATHKA 1 UL
poroxon Ne /7" or p.7 O /.5 roma

IIpencenarens xomuccuu

MAIIHOHHBIC TCXHOJIOI MK

Grne et b NS
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JUCT INEPEYTBEPAK I EHA ST
PABOYEW IIPOI'PAMMBI JUCHUTTIIMHBI

Pabouas mporpamma omobpena Ha y4YeOHBIH o

IIporoxon 3acemanus kadeaprsr Ne 0T rojia

3asenyromuii kadeapoii

Pabouas nporpamma omo6pena na yueOHBIH roj

IIporoxon 3acenanms Kadenpsr No oT roma

3asenyromuit kadempoit

Pabouas mporpamma oo6pena na yueOHEBIH To

I[Tporoxon 3acenanus xadenpsr No OT roja

3asemyromuii kadeapoit




