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1. IIEJIA OCBOEHUS JACIHUATIIHEI

Lensamu ocBOSHMs AUCIMILTHIEI «[KBaHTORAS (uzuxay ssusercs obecrevenne Oynymero
CHCHHMAINCTa HAYYHOH (usndeckoli Ga3off, Ha KOTOpOl B BEHICIIEH TEXHUUCCKO HIKOJIE
CTPOHTCS OOLICHIIKEHEPHAS W CTIEIUANLHAS TIOJIOTOBKA, ocnenosarensuoe usysenne hpusnin
BEIDAOATBIBACT CHICIM(UUYECKHI MeTo MBIIIICHHS, (DU3HUYECKYIO HMHTYHIIHIO, KOTOpBIE
OKa3BIBAIOTCA BECbMA IUIOZOTBOPHBIMH ¥ B JIPYIHX HAyKax. CrenuamucTsl, MoJyvrBIIHe
IHpOKoe  (hu3MKO-MaTeMaTHueckoe ofpasoBanue, MOTYT CaMOCTOSATEILHO OCBAMBATH HOBBIE
TCXHAYCCKHC HANIPABICHUS, YCIEINHO paboTaTh B HHUX, JIETKO IIEPEXOUThH OT PEUIEHUS OJTHHX
3ajiatd K JpyruM, MCKaTh HECTAHAAPTHBIE M HETPAAHUMOHHBIE IIYTH, YTO OCOBEHHO BAXKHO TUIst
PO()eCCHOHANBHON MOGHIILHOCTH CIIELHATHCTOR B YCIIOBUSIX YCKOPEHHOT'O PA3BHTHS TEXHHUKH,

3aa4un AHCIUILIHHEL

® TCOpeTHHecKas IIOATOTOBKA B 00JACTH (U3HKH, ITO3BOJIAIONIAS OyaymuM urKenepam
OPHCHTHPOBATLCS B IIOTOKE HAYYHOH M TEXHHYECKOH MH(OpMAIy 1 obecrieungaronias UM
BOSMOYKHOCTD MCIONB30BAHMUS HOBBIX (DM3MUECKUX IPHHLIHIOB B TEX 00JIACTAX, B KOTOpPBIX
OHH CIEIHAIM3UPYIOTCS,

* (DOPMHPOBAHWE HAYUHOTrO MBIIUICHHS, B “ACTHOCTH IIPABHJILHOTO IHOHHMAHMS I'DAHHI|
NPUMEHHMOCTH PA3IHYHBIX (DM3HYECKHX MOHATHH, 3aKOHOB, TEOPUH U yMEHHUS OlleHHBAThH
CTENCHE TOCTOBEPHOCTH PE3YJILTATOB, HOJIYUCHHBIX C TOMOIIBIO OKCHEPUMEHTANILHBIX HIIH
MaTEeMaTHYECKUX METOIOB HCCIIEI0BAHMS;

® BHIpalOTKa IIPHEMOB M HABBIKOB PEIICHHIT KOHKPCTHBIX 331149 U3 PasHLIX o0acte Ghusmkm,
HIOMOTAIOIIHX CTYZICHTAM B IANBHEHIIEM PeIIaTh HEDKEHEPHBIC 3a/1auH.

¢ O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHOH HaydHOIl ammapaTypoll u BBIpaboTKa Y HHX
HAa9albHBIX  HABBIKOB  NPOBEICHHS  OKCICPUMEHTAILHBIX  HAYYHBIX  MCCIICTOBAHMI
PA3IHYHBIX (PH3UYECKUX ABJICHHH W OIEHKH IIOIPEITHOCTEH H3MEPEHNUIA,

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HMucunmmna  «Kpantosas Qusnka» oTHocHTes K 6230BOH  4acTH Onoxa ocHOBHOM
npodeccHoHaNbHON  06pazoBaTesbHOi nporpammel.  Msywenne nucmummmuel mpoxomur B
TPETBEM CEMecTpe.

Jlist yenenHoro ocpoenmst kypea (usnkm CTyJIEHTaM HeOOXO[UMO 3HATH CJIEAYIONHE
pasfienel Beiculed MatemaTuku: Jluddepenipmansuoe neuncnenue, Wurerpanshoe ucumncnenmue,
AHanuTHYECKas T€OMETPHsl W JIHHeHHas anredpa, Psjpl, DneMeHTH BekTOpHOTO aHaamsa,
OyHKIMA KOMIIIEKCHOTO MEPEeMEHHOTO, Juddepennuansusie ypasuenus, DieMeHThI TECOPUH
BEPOSTHOCTCH M MATEMaTHUECKON CTATHCTUKH.

OcBoeHue JUCIUILIMHET HEOGXOMUMO JUTS M3YYCHHs CICYIOMMX AUCIHUIUNH yueGHOro
mwrana:; «TeopHs BEpOATHOCTH M MaTeMaTHUYeCKas CTATHCTHKAY, «CTOXACTHUCCKMH aHalmu3y,
«Hayuno-ucenenosatensckas pabora B ceMecTpey, BBIIIOJTHEHHE BBITLYCKHOIH
KBAIM(UKALIHOHHOM paGoThL.

3. KOMIIETEHIUH OBYYAIOIIEIOCS, ®POPMHPYEMBIE B PE3YJIBTATE
OCBOEHUS IUCUHUATIJIMHBI

B pesynbrare 0cBOCHHMS IMCHMILIMHEI 0GYYaIOMMICS OTIKEH OBJIAZIETh CICOYIOUMMHA
KOMIETCHIIHSMH:

CTOCOGHOCTBIO  CTPOr0  JIOKA3LIBATH yTBEPIKICHHE, chopMynupoBaTE  pesyibrar,
YBHJIETE CIIE/ICTBHSA ITOJIyYeHHoro pesynsrara (I11K-3);

CIIOCOOHOCTBIO K OpraHM3alum YueGHOH [NeATeIbHOCTH B KOHKPETHOH IIpe/IMETHOIH
obnactu (MaTeMaruka, (hpH3HKa, unpopmaruka) (ITK-9).



B PE3YyJIbTAaTE OCBOCHUS TUCIHUILIMHBI 06Y‘-IB.IOLU,HI‘:ICH HOJZKCH JEMOHCTPUPOBATE CIIEAYIONTHE

pe3yibTaThl 00pa3oBaHHms:
1) 3nats:

® (I)YH,I[aMeHTaJILHI)Ie 3aKOHBI IMPHPOJBLI H MaTEeMaTHYECKHE 3dKOHOMCPHOCTH B obactu

kBanToBor puzukn (I1K-3).
2) YMeTh:

® TPUMCHSTH MATCMATHYECKIC MCTO/IBI ISl PENICHH s PaKTHYCCKHX 3aj1au (1TK-3).

3) Bnaners:

HABLIKAMH KOPPEKTHO (hOPMYIIMPOBATH €CTECTBEHHOHAYUHEIE 3aaun ([TK-9),

4. CTPYKTYPA U COAEPKAHUE TUCIIUILINHBI

Ob61mas TpyI0eMKOCTb THCHHIIMHEL COCTAB/ISET 2 3a4eTHEIC eUMHMLEL, 72 yaca.

Bujpl yueGHoit paboTel, BKnouasn 06 Dopmbl TeKyLLEro
o CaMOCTOATENBHYIO PaboTy CTYJCHTOR ;,emr KOHTpOJISI
E H TPYAOEMKOCTh (B 4acax) );Jl'*lfio}le][ YCMEBAEMOCTH
2 9 > 4 ¥
No Pazpen (Tema) g § 2 2 ) € NPUMEHEHHEM ro ’,"fam};j”
n/n JIMCHMTITHHE] s o = 5 EL.| B f, | MHTCPAKTUBHBIX cenecipa),
O 5 5 ] 2 A 28 O & (hopma
= g Z % 3| & = > MeToaoR MPOMENCYTOUHOI
> £ = G 5 = (5 wacax/ %) POMENIYTOUHOH
jes = 5 2 g = gn. = arrecTanin
é‘ g I~ (o cemecmipan)
KpanroBas npupona
1 TP 1 g (18| 3 2 -l - A - 2750% -
H3IYUEHHs
DNeMEeHTEI KBAHTOBOH 3 PefiTHHr-
2 | MexaHHKH ¥ aTOMHOIT | 3 10 10 - - 20 | - 10 /50% KOHTpOJIL No|
(H3MKH 2 ¥
Petitunr-
OneMenTsl PU3UKH 13-
3 q 3 4 5 i ) 6 | - 4750% KOHTpOJIL No2
TBEP/OrO Tesa 15
DNEeMeHThI (YU3HKK Petttunr-
anpau 16- KOHTpOJIL No
4 | M 3 2 4 | - - 6| -] 2/50% HIOA 13,
3JIEMEHTapHBIX 18 3aueT
YACTHIL
Bceero 3118 | 18 18 - - [36] - | 18/50% 3aver
Copep:xanue pasaesioB QUCIHILIHHBI
TeMbl, paseIns! UCIHIIHHBL Kow-Bo | @ oy | TP2KTH- | maopa- |
s PRSI AHCTT 4acoB YECKHEe | TOpHBIE P
Paznen 1. KpanTosast npupoaa nznyuenus 8 2 2 - 4
Jlexumst 1. 3aKOHBI TEIIOBOTO M3TyYeHHs
4 2 - - 2
Jlexuus 2. KBaHTOBBIE CBOMCTRA CBEeTA 4 - 2 - 2
Paznien 2. DiieMeHThI KBAITOBOIT MEXANNKI M ATOMHOI
e 40 10 10 - 20
[N
Jlekuus 3. Crpoenue atoma 8 2 2 - 4
Jlexuusa 4. BosiHOBEIG CBOMCTBA MHKPOUYACTHII 8 2 2 - 4
Jlexums 5. Ypasuenue peaunrepa 16 4 4 - 8
Jlexums 6. ATom Booposa 8 2 2 - 4
Pazpes 3. DyiemMenTb! pusuku TBEpAOTO TENA 12 4 2 - 6
Jlekuus 7. TenmoeMKOCTE TBEpIbIX Tel 8 2 2 - 4
Jlexuus 8. 3oHHas TEOPHs TBEPABIX TN 4 2 - - 2
Paznen 4. Demente! Gpu3anKu sApa M HJIEMEHTAPHEBIX 12 2 4 6
YACTHIL




Templ, pasgensl JUCITUIIIMHEL Kop5g nexupn | "PaKTH- | nabopa- cpe
4acoB YeCKHE | TOpHbIE
Jlexius 9. AToMHOE s11p0 14 2 4 - 6
3aver -
Utoro 72 18 18 - 36

5. OBPA30OBATEJIbHBIE TEXHOJIOI' MU

¢ JICKOHMOHHO-CEMHHApCKas — cucTeMa  OOy4eHHS  (TPagMIMOHHBIC JIEKIMOHHBIE W
JabopaTopHEIe 3aHATHA);

° obyucHue B MalbIX rpynmax (BHIIOIHEHHE JaGOPATOPHBIX paboT B rpymmnax u3 JByX MM
TPEX YENOBEK);

® MacTep-KIacchl (IEMOHCTPALHS Ha NPAKTHUECKHX 3aHATHAX IIPHHITUIIOB pacuera 3ajau
10 PasIHYHBIM TEMaMm);

¢ [PUMCHCHHC MYJIBTHMEIHA TEeXHOJOHH (HpOBe,[[eHI/Ie JICKIIMOHHBIX H CEMHHAaPCKUX
3aHATHIH ¢ IIpPHMEHCHHUEM KOMIIGIOTEPHBIX HpﬁﬁeH’I‘&HHﬁ H NJEMOHCTPAITHOHHLIX POJINKOB
C IIOMOIIBIO ITPOCKTOPA HIIH KOMHBIOTepa);

*  UH(POPMAHOHHO-KOMMYHHKAIIHOHHBIE TEXHOIOIHH (mpuMeHeHHe HMH(OPMALMOHHBIX
TEXHOJIOTHH JUISl MOHHTOPHHTA TEKYIIEH yeIeBaeMOCTH CTYZEHTOB W KOHTPOJISI 3HAHHI),

6. OHEHOYHBIE CPEACTBA JUISI TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH
IMPOMEXXYTOYHONH ATTECTALMH ITO UTOTAM OCBOLEHHUSI
AUCHUTIIMHBI U YYEBHO-METOJNYECKOE OBECIIEYEHUE,
CAMOCTOSITEJBbHOM PABOTBI CTYIAEHTOB

b

Texymmii xonTpoanL ycnesaeMocTu sBisieTcs pacrpenei€HHEIM U OCHOBAH Ha OICHKE
HECKOJIBKUX COCTABJISIONUX,

1. Pesynprarel peiTHHr-KOHTPOILL.

2. Brinonnenue u 3awuTa 1aGopaTOPHBIX pabor.

3. DBhlnonHeHye npakTHYeCKHX 38 1aHuii.

Bonpock! peituar-konrposs Nel

1. Temnepatypa aGcomorno uepmoro Ttema T = 6000 K. Eemu TEMIEpaTypy Tela
YMCHBIIHTH B 2 pa3a, TO SHEPreTHUECKas CBETHMOCTE abCOTIOTHO YEPHOTO TeJla

1) ymensmures B 4 pasa 3) yBenuunTes B 2 pasa

2) yBenuuutest B 16 pas 4) ymennmmurest B 16 pa3s

2. Ecii juna BOJIHEL, COOTBETCTRYIOIES MaKCUMYMy H3JIyY€HHs] yMEHBIIHIACE B 4 pa3a,
TO TEMIIepaTypa abCOIIOTHO YEpHOTO Tejia

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

2) ymeHbIIHIACE B 4 pasa 4) ymeHBIIHIACH B 2 pasa.

3. Ecin 3auepenHyIo MIACTHHKY, Ha KOTOPYIO [ajaeT CBET, 3aMEHHTh HA 3ePKAILHYIO
TOH JK€ IJIOIIAH, TO CBETOBOE JABJICHHE

1) ocraneTcs HeM3MEHHBIM;

2) YMEHBLIUTCS B 2 paza;

3) yBenuuuTes B 2 pasa.




4. DIIEKTPOH B aTOME MEPEXOJIUT U3 B030Y)KIEHHOTO COCTOSHUS C dHEprueit £ B 0CHOBHOE
cocrosiHue ¢ sHeprued Ey. [lpu srom uemyckaeres Gporon. Macca ucnyIeHHoro (orona pasua
E, - E, E,~E, E -E, E,-E E +E,

2 2

) ¢ 2) ¢ 3) he 4y e 5 ¢

5. HacroTa najiaiomero Ha GOTOIEMEHT U3IYYEHHS YMEHbIIACTCS BIBOE. BO CKOIBKO paz
HY)XHO M3MCHHUTH 3a[CPIKMBAIONIEe HANPDIKCHUE, €CIM  paloTOH BBIXOA HJIEKTPOHA M3
MaTepuaia (oTodIeMeHTa MOYKHO Tpenebpeyn?

1) ysenuunuts B 2 pasa;  3) yBEIHUHTD B V2 pas; 5)octaButh 6e3 H3MeHeHHUH.

2) yMeHBIIUTE B 2 pasa; 4) yMEHBIIHTH B V2 pas;

6. llpu 3amene omHOro MeTa/ula JPYrHM IUIHHA BOJIHEL COOTBETCTBYIOIIAS KPaCHOMH
rpanuie Qoroaddexra, ymenomaercs. Pa6oTa BEIXONA Ul BTOPOTO METALIA 110 CPABHEHHIO ¢
paboToi BBIXOIA JUIS IEPBOTO

1) yBenuuunacs; 2) yMEHBIUIHIIACE, 3) He U3MEHHUIACh,

7. Onprrel CTOJNETORA IO HCCIIE0BAHHIO B3AUMO/IEHCTBHS H3TYUCHHS C METAILIAMH:
1) mo3sonmim onpenenuTh pasMepsl sSapa;

2) moTBEpIMIIN KBAHTOBYO IIPUPOJTY H3NTYUEHHS;

3) MONTBEP/IMITH HANMYNE BOIHOBBIX CBONCTB Y JICKTPOHOB;

4) MOJATBEPAMIIH THIIOTE3Y O JIUCKPETHOM CIIEKTPE SHEPTHH SJICKTPOHOB B ATOMAX.

8. B addexre Komnrona Gporon

1) BLIOHBAET 3NIEKTPOH ¢ HOBEPXHOCTH BEIIECTBA,

2) nepeyaeT SNEKTPOHY YACTH YHEPIHM TIPH YIPYTOM CTOJIKHOBEHHH;
3) mepezaeT AIEKTPOHY YacTh SHEPIUU IPH HEYIPYTOM CTOTKHOBEHUH.

9. Onbirel @panxka u lepua 10 HCCIEA0BAHMIO SIEKTPUUECKOTO Paspsiia B napax pryTH:
1) MO3BOMMITH OTIPE/IEIUTE PA3MEpHI SIpa;

2) HOATBEP/MIIM KBAHTOBYIO PUPOJLY M3y UCHS,

3) MOATBEPMMIU HAMYKE BOTHOBBIX CBOIMCTB Y JIEKTPOHOB;

4) HOLTBEP/MIIA THIIOTE3Y O JIUCKPETHOM CTIEKTPE SHEPIUH IEKTPOHOB B ATOMAX.

10. Ha pucyhke n300paeHbI CTAMOHAPHBIE OPGUTHI ATOMA BOLOPOA COTNIACHO MOJIEIH
Bopa, a Takxe yCIOBHO H300paskeHEI EPEXOIBI SNEKTPOHA ¢ OJIHOM CTallMOHAPHOM OpOUTEHI Ha
APYTYIO, COMPOBONIAIOLIMECS M3JIyYEHHEM KBaHTa SHepruu. B ynprpadmoneropoil obnactu
CIICKTpa 3TH TIEPEXOABI AIOT ceputo Jlalimana, B BuuMol — ceprio Baismepa, B undpaxpacHoit
— cepuio IMamena. Haubonpuie#t wacrore kBanta B BuuMoil o6macTu crekrpa COOTBETCTBYET
IIEPEeX0.

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

11. B rteopum Bopa pammyc n-oif Kpyrosoit opGHTHI DJIEKTPOHA B aTOME BOJOPOIA
2

” . . =n-n
BBIpKACTCA  4YEpe3 paadyc nepsoi opOutel Qopmymoit: # | . Ompepenure, Kax
H3MCHACTCS] KHHETHYICCKAS SHEPTH SICKTPOHA IIPH IIEPEX0JIE € TPETheit OpGUTHI HA IIEPRYIO.
1) yBesnmmuuBaetcs B 9 pas 4) ymenniraercst B 3 pasa

2) ymeHplIaeTes B 9 pas 5) HE MeHsIeTCs



3) yBemmumBaercs B 3 pasa

12. Omeiter JleBuccona u Jbxepmepa o nudpaknuy Ha KpucTaax:

1) mosBomnm onpenenuTh pasMepsl spa;

2) IOATBEPINITH KBAHTOBYIO HPUPOIY U3ITYUCHHUS;

3) NOATBEPIHIIN HAIMYHE BOJHOBBIX CBOMCTE Y DJIEKTPOHOBR;

4) O/ATBEP/IMITE THIIOTE3Y O JIHCKPETHOM CIIEKTPE DHEPIUH IIEKTPOHOB B aTOMAX.

A
13. CpaBuute jumny BoJHEL e Bpoitns /1 P s mapuka Maccoit m = 0,2 r 1 nportona
maccoit m=1,67-10"% KT, AMCIOIIUX OJIMHAKOBBIE CKOPOCTH.
1) 6,57-107% 2) 8,35:10% 36,5710 4) 8,35-10",

Boupocsr peiiTrHr-konTposs No2

1. CranmonapueiM ypapHeHHeM IIpegunrepa Jurst sieKTpoHa B BOAOPOAOTON0GHOM aToMe
SABJISIETCS YpaBHEHME

d*y 2
——ELE + —ZEEW =(
1yd“x h
2
szp +—%(E+ 7 1 _Zf_]\p =
2) h ey r
5 3 me ;X 2
Voy + g E- =0
f—
3) '
Vzw + 21? Ey=0
4) h
2. Eemn v — dymxmust nveer Bu, yxasammueii ma PHCYHKE, TO BEPOATHOCTH OGHAPYKUTE
Li
—L XL —
9MEKTPOH Ha yuacTke O 2 paBHa

W

) W%
N\ )
WV

s %
o /5

3. B xakoM ciry4dae snepreTudeckuii CIIEKTp BJICKT%)OHE! CILJIOIITHOM ?
1) anexTpoH B moTennuaNbHOI sve mrprHoit 1071 M

2) DIEKTPOH B aToMe

3) 3JEKTPOH B MOJIEKYIIE BOIOPOIA

4) cBOGOJHELI BIIEKTPOH.



4, MakcumalibHOe 3HAYCHHE IIPOCKIIMH MOMEHTA HMITYJIbCA BJICKTPOHA, HAXOIAIIIErOCsl B f-
COCTOSIHHH, Ha HAIPaBJICHUE BHECIIHEr0 MATHHTHOIO TIOJIS paBHO

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

5. CKONBKO pas3iIMuHBIX COCTOSHHH MOYKET UMETh SIIEKTPOH C INIABHEIM KBAHTOBLIM YHCIIOM
n=47?

1) 15; 2)48; 3)32; 4)54.

6. OmpenenuTh aToM, y KOTOPOro B OCHOBHOM COCTOSIHHH 3aI0NHeHs K, L,M-cmouusN

— CIIO€ PACIIOJIOMKEHE! 7 3JIEKTPOHOB,

)CL; 2)Ge; 3)Br; 4)Ti

7. Cpenia Ha3BIBACTCS aKTUBHOM, €CIIH OHA

1) HONHOCTEIO NOTMIONIACT Najarolee Ha Hee HANYUCHHE,
2) TONHOCTBIO PACCEMBACT NAZAIONIEE HA HEE M3y UCHHE;
3) ycuiiMBaeT majaolnee Ha Hee U3JTydeHHe.

8. CucreMa HaKauKu Jlazepa I03BOJICT

1) co3naTh MHBEPCHYIO HACENEHHOCTE B AKTHBHOM Cpee;

2) BBI3BATD BBIHYXKACHHOE H3IIydeHHe (JOTOHOB;

3) oecrieauTh BRICOKYIO KOTEPEHTHOCTS JIA3ePHOTO M3y deHH.

9. PaCCMOTpHM ABd KBAaHTOBBIX COCTOSHHS, B KOTOPERIX HaxXOHHUTCS CHCTEMd aTOMOB, C

SHEprusMu [y u Ep, npudeMm F; > E;. Cucrema OyIeT HaXOMUTHCS B COCTOSHUH C HHBEPCHO
HACCIICHHOCTRIO, €CIIH YUCIIO aToMOB N ¢ sHeprueii £y Gyjer

Cwm
R

1) paBro umciy aTOMOB N, ¢ 3HEprHcH £y,
2) MeHsblne, yem Na;
3) 6onsie, yuem Ns.

10. IIpunin [Maynu cipasepnus

1) uisl BceX TOMKIECTBEHHBIX YaCTHIT KBAHTOBOMEXAHHUECKOL CUCTEMEI,
2) JUIs CHCTEMBI TO3K)IECTBEHHEIX GO30HOB;
3) JUIsl CHCTEMBI TOYKIECTBEHHEIX (DEPMHOHOB,

L1. Jlenienne uacTur Ha GO30HBI M ()epPMHOHEI OIIpe/IelIseTes
1) TOJILKO TIIABHBIM KBAHTOBBIM YHCIIOM

2) TONBEKO OPOUTANLHEIM KBAHTOBBIM YHCIIOM /;

3) CIMHOBBIM KBAHTOBEIM UHCIIOM i),

4) op6uTanbHbBIM [ 1 MATHHTHEIM 771 KBAHTOBBIMH THCIIAMH.

12. 3aBucuMocTs MonspHOM TermoemkocTH Cy XMMHYECKH IIPOCTBIX TBEPABIX TEJI OT
TEMIICPATyphl IPECTABIICHA HA rpauKe

) 2) 3) 4)

Cum
IR




13.Terumoemkocets  cucrempr, cocrosmeit w3 N = 102 KJIACCHYCCKUX  TPEXMEPHBIX
HE3ABHCHMBIX TAPMOHMIECKHX OCIHIUIATOPOB IIpH Temnepatype T = 300 K, pasua
1) 414 /K 2) 4,14 JTw/K;  3) 124,2 kJI/K; 4) 41,4 xJi/K.

14, [eGait momyqmn TCOPETHHUECKYIO 3aBUCHMOCTE MOJISIPHOM TemmoeMkocTH (i 0T
TEMICPATYPEL, pacCMaTPHBast KPHCTAITHYECKYIO PELIETKY KaK

1) cucremy mersaumoseiicTByromIX YaCTHI[, COBEPINAIOIIUX TEIIOBhE KoJMeOamus ¢
PA3NHYHEIMA YaCTOTAMUY;

2) cuCTeMy CBSI3QHHBIX YaCTHIL, COBCPIIAIOMIMX TEINIOBBIE KOJIEOAHHS C OXMHAKOBLIMH
YaCTOTaMHu;

3) cuCTeMy CBSI3aHHEBIX YACTHII, COBCPIIAIOIIMX TEIVIOBbIE KOJNEOAHUS ¢ pPasIHYHBIMU
YACTOTaMH,

4) cHCTEMy HEB3aHMOJCHCTBYIOMX JacTHI, COBCPUIAION[UX TETUIOBLIE KONeOauus c
OJIMHAKOBBIMH YaCTOTAMH,

15. Banentuas 30Ha cofcTBeHNBIX ITOJIYIIPOBOJHUKOB

1) wacTiamo 3ausTa sneKTpPOHAMY;

2) TIOJHOCTBIO 3aHSTA HIIEKTPOHAMHE;

3) nepeKphIBaeTCs co cBOGO/IHOI 30HOI BO30YKIECHHBIX DHEPIHi.

16. C yBenuuennem temneparypor SIIEKTPOIPOBOHOCTE MOJIYIIPOBOIHUKOB
1) yBesmumBsaercs;

2) yMEHBIIAETCS;

3) He MeHseTcsI.

17. B obnacty Hu3kux temmeparyp y IIOJYIIPOBOAHUKOR Ipeobiaaaer
1) bIpotHast IPOBOAMMOCTS;

2) 3JIEKTPOHHAS IPOBOJIUMOCTE,

3) cobCTBeHHAS IPOBOIIMOCTD,

4) npuMecHast IPOBOAUMOCTD.

Bonpocs! peitunr-koatposs No3
1. Jns myxionos BCPHBIMU SIBIISIOTCS CIIEYIOIIHE YTBEPIKICHHS

o
1) nporon oGmanaer 3apsom, paBHEIM € |
2) cIUH HEUTPOHA MEHbINE CIIMHA IPOTOHA;
3) Macchl HyKJIOHOB MPAKTHYECKH OJJHHAKOBEL

2. UeM MEHbIIE DHEPTHS! CBSI3H AJ1pa, TeM

1) 6onbe y nero medext mace;

2) MEHBIIYIO PaboTy HYHO COBEPLIMTD, YTOGHI PaseNnuTh 3TO AJIPO Ha OTACHBLHBIC
HYKJIOHB;

3) Goublie SHepTHH BELICIUTCS IIPH PacIIajie 3TOro siipa Ha OT/AENbHBIE HYKIIOHDL,

4) MEHBIIE €0 HHEPTHS TIOKOSE;

5) MCHBIIE SHEPIHI BBIEIUTCS B PCAKIIHN TEPMOANIEPHOIO CHHTE3a DTOTO SIAPA ¢ APYIHMHE
AApaMu,

3. Ipu a-pacnane

1) sapsan sanpa He usmennres, Macca A7Ipa yMEHBIIACTCS Ha 4 a.e.M.;

2) 3apsn sypa yMeHbIaeTcs Ha 2e, Macca SApa yMEeHbIIaeTCs Ha 4 a.e.M.;
3) 3apan syipa yMenbInaeres Ha 2e, Macca SJpa He MEHSIETCs;

4) 3aps1 1Ipa yMeHbIIaeTcst Ha 4e, Macea sJlpa yMCHBIIAETCS Ha 2 a.e.M.,



4. Kakas 7018 pajioakTHBHBIX ATOMOB OCTAHETCS He pacrasuieiics yepes uuTepBan
BPEMCIIH, PABHBIA JABYM IIEPHO/AM MOJypaciazia
1) 50% 2) 67% 3) 33% 4) 75% 5)25% ?

5. CKOJIBKO 0~ ¥ - pacranos JomKHo IPOU30HMTH, YTOOBI HECTAGHIBHBIN W30TOM aMepHUITHs
241 A 209 Bi
gLt IIPEBPATHIICA B CTAaOHMIIBHBIH H30TOI BHCMyTa 83 o

1) 8 audp 3)6ausp

2)9au3p 4)70u3p

14 4
7 o (2 e)
6. Snpo asora 3axBaruiio Y -yactuiry H UCILyCTHJIO IPOTOH. SIapo kakoro
3IIEMEHTa 00pazoBaIoCh?

17 17 16 16 17
Dot 280 5 9F 450 9N

g 2 10
7. Snpo Gepumnus 4 Be , IOTIIOTHB felitpon 1~ | npeBpainaercs B siipo 6opa 0 |, Kakas
YACTHIIA IPH 9TOM BBIOpaCkIBaeTCs?

Dp 2)n & 4 e 5) uenyckaercst / -kpanT

S —>e +v, 4y
8. Peakmus # € #
1) cnunoBsoro MoMenTa uMnyBCa;
2) IENTOHHOTO 3apsiya;

3) amexTpudecKoro 3apsja.

HE MOXKET HATH H3-3a HapyIeHus 3aKoHa COXpaHEHHSI

9. 3aKOHOM COXPAHEHHS DIIEKTPHUECKOTO 3apsiJia 3anperieHa peakus

1ﬂf—>e'+ve+vﬂ 3)n+Ve——>p+e+

2)n+j5-—>e'+17e 4)Vﬂ+n—>p+,u’.

10. U3 ITPUBECHHEBIX CXEM BBHHMOHpeBpaH_IeHHﬁ HACTHIL aHHHUTHJISILIHHA COOTBCTCTBYET
0 =) 0 - + -
])7{7 —')y'f'}/ 2)p-—>n+€ +Ve 3)[< —.}7T+-|-7[ 4)6 + e _‘>}/+}/

II. B mopsiike BO3pacTaHus MHTCHCHBHOCTH (Gynnamenransuple  BlauMmomeHcTRHs
PACIIONIararoTCs CIeAyIOmUM 06pazom

1) smexrpomarnuTHOE, Citaboe, I'PaBUTALIHOHHOE, CUIILHOE;

2) cnaGoe, cHiIbHOE, IPABHTAIMOHIIOE, IEKTPOMArHUTHOE;

3) 9NEKTPOMArHHTHOE, MPABHTALHOHHOE, ciaboe, CHIIBHOE;

4) rpasHTanuoHHOE, claboe, ONEKTPOMATrHUTHOE, CHIIBHOE,

IlpomexkyTounas arrecranus IIPOXOJHUT B (popMe 3auera.
Bompocs! k 3aueTy

1. Temnosoe H3JIyueHue, Pasnosecnoe H3JIyYCHHE, XapaKTepI’ICTHKH TCIITOBOTO

H3ITy4eHHSI.

2. AGcomoTHO uepHOE Teno. 3aKom Kupxroga. 3akon Credana-Bonsimana u 3axon
Bumna.

3. Pacnpenenenue smeprun B cnexrpe abCoMOTHO YepHOTO Tea. Qopmyna Panes-
JDxunca. Yisrpaduoneroras Karactpoda.

4. KpanToBas runoresa u opmyia [lianka

5. Buemmnuii hoTosnexTpryeckuii addexr u ero 3akounl. POTOHEL.



6. Opdexr Komnrona u ero teopus.

7. Mopnens atoma Pesepdopaa. [Toctynarsr Bopa. Atom Bomopoa.

8. Tumotesa pme Bpoits. OKCIEPUMEHTAIBHOE TOATBEPIJICHAE BOJNHOBEIX CBOMCTS
MHKPOYACTHII.

9. CooTHoIIeHHE HEOTIPEIEIICHHOCTE]H,

10. Bosmopast hyHKIHS, ee CBOHCTBA U CTATHCTHUYECKHH CMBICL

11. Hecranmonapnoe ypasuenue Illpeanurepa.

12. Crauuonaproe ypapHeHue HIpenuurepa.

13. YacTuna B moTennuannLHoi sme.

14. IIpoxoxaeHHe YacTHITE! Yepes [T0TeHIHANbHbII Oapbep.

15. KBaHTOBBI rapMOHHYECKHIA OCILHIIIISTOP.

16. Ypasuenue Illpegunrepa 11s anekTpora B atoMe BOloposa. I naBHoe, opburansioe u
MarHMTHOE KBaHTOBBIE UHCIIA,

7. Kpantopanue SHEpruM 10eKTPOHA B aToMe BoJloposa. CrieKTp atoMa BOAOpOJA.
ITpaBumo orGopa.

18. OpOHuTanbHEL 1 MATHATHBIH MOMEHT 9JIEKTPOHA.

19. CoGcTBeHHBIH MeXaHWYeCKHil MOMEHT HMIynbca ajiekTpoHa (crmun), CHHHOBLIM
MATHATHBIA MOMEHT 3JIekTpoHa. CIIMHOBOE M MArHHTHOE CIMHOBOE KBAHTOBBIE UHCIA.
Omnprr Itepra u lepnaxa.

20. Tlpunmun sanpera aynu. Ileprogmaeckas cHCTeMa HIeMENTOR Mennereesa.

21, Tlornommenue, CHOHTAHHOE U MHyIIHpOBaHHOe  u3iiyuenue. Koaduimento
OHnmreina.

22. JlasepwL. Ipuniun netictsus nasepos.

23. Kuaccudeckasi Teopus TEIIOEMKOCTH, 3aK0H Hiononra u Iltu.

24. KBaHTOBas T€OPHs TEIIOEMKOCTH DifHINTeH A,

25. Teopus tennoemkoctu JeGas. GoHOHBL.

26. bosompl u (epmuonbl. IToHSTHE O KBAHTOBBIX CTATHCTHKAX boze-Diinmreiina u
Oepmu-/lupaka.

277. DHepreTHYEcKHe 30HBI B KPUCTaIIIAX.

28. Pacnpenernenue s1eKTPOHOB 110 SHEPreTHYECKUM 30HaM. Kiaccuukarms Teepspix
TEJI Ha MCTAIIbI, IIOJIYIPOBOJHUKH H JTHJICKTPHKH.

29. CobcTBeHHAs U IPEMECHAS IIPOBOIUMOCTH ITOJTYIIPOBOJTHUKOB.

30. DnexrponpoBosHOCTS TBEP/BIX TEI. Temneparypnas 3aBHCHMOCTD
QJIEKTPOTIPOBOIHOCTH METAJLIOB H HOJYIPOBOAHKKOB. Y poBeHns depmu.

31. P-nmepexon. I10iynpoBoHHKOBEIE JIHOIEL

32. XapaxTepHCTHKE aToMHOTro sijipa. Mogend aToMIIoro sapa. Macca 1 aHeprus csszu
aapa.

33. 3aKOHBI pa/OAKTHBHOTO pacriafa, Ajb(a-, 6eTa- u raMMma-H3IyucHHe,

34. SlnepHble peakiuu U 3aKOHBI coxpanenusd. Peaxiws nenenns suep. Uennas peaxims
JIEJICHHSI.

35. Peakius cunTesa aTOMHBIX snep. IIpoGiiema ynpasisieMbIx TepmMosiepHbix peaxiuit,

36. Bupnt B3aumoneitcTsuii u KITACCH(HKAIHS IIEMEHTAPHEBIX YACTHIL,

37. Meroae! perucrpanun dJIEMEHTapHEIX yacTHil. KocMuueckue myun,

38. YacTHIBI M AHTHYACTHIIEL, Heiitpuno. Kpapku.

Camocrosrrenbnast padoTa CTYICHTOB BKIIOUACT B cels:

L AyIuTOpHas camocTosITeNbHas paGoTa CTYEHTA IO JUCIIHILTHIE BBIIOJIHSAETCS
Ha JTaGOPATOPHBIX U IPAKTHYECKUX 3AHATHIX TIPH PEUIEHHH 3a/1a4.
2. Bueayuropnas  camocrosTensHas  pabota  BLITOJHSETCS CTYJICHTOM  IIpH

YDIyOJIGHHOM H3YYEHHH JWCLHIUIMHBI 110 TeMe PO eHHOi JICKIIHU, TIPH TOJII'OTOBKE K
naboparopubiM paboram. OCHOBHOI (opmoii camocToATENbHOM PAGOTE! CTYJIEHTA SIBJISICTCS
H3YYCHHC KOHCIIEKTA JICKIIHH, PEKOMEHIOBAHHOM JINTEPATYPEL.

CamocrositensHast paboTa 3aBepHIaeT 3a1a9d BCex APYTUX BHIOB y4eOHOTO Iipoliecca u
MOMCT OCYINCCTBIATRCS HA JEKIMAX, CEMUHApAX, NPAKTHYECKHX S3aHATHAX, JNAaGOPATOPHLIX



aiATusIX, KoHcynbTarusx. Kak Qopma oprammsamuu yueGHOr0 IIpomecca caMoCTOSTENbHAs
paboTa CTyIEHTOB HPENCTABISIET CoBOi CICHANPABICHHYIO CHCTEMATHYECKYIO JIESTEILHOCTE
110 TPUOOPETEHNIO 3HANMIE, OCYIIECTBIIAEMYIO BHE ayIUTOPUH,

KoHTpoIb BBINOMHEHHS caMOCTOATeBHOM PaGOTET OCYIICCTBIAETCS B XOJI€ BLINOJHEHHS 1

3alIHUTEL na60paT0pH51x pa60T 110 THCHHUIUIMHE, MPU BBIIOJHEHUH IMPaKTAICCKUX 3aJaHuif, 1a
JK3aMECHeE.

Bompock! st KOHTPOIIs caMocTosTensHot paGoTh

1. Kaxoe wusnyuenne HasmiBaeTcs TCIIOBLIM, M Y€M OHO OTIMYAeTCs OT JIPYTHX
(TepeurCIIHTe KAKHX) BHIOB H3JIyUYeHHS?

2. [laiiTe ompemeneHus OCHOBHLIX XapakTCPUCTUK TEIUIOBOTO u3nyuenus. Kaxoe Tejo
Ha3bIBACTCsI aOCOIOTHO YePHBIM?

3. Coopmynupyiite 3axon Kupxroda.

4. Kaxoli BuI HMeeT pacnpezeichue SHCPrHH B CIEKTPe abCONMIOTHO uepHoro reja?
Hapucyiite xpuBble pacupenernenus B 3aBHCHMOCTH OT JUTHHBI (MM YaCTOTHI) BOJIHEI
i Byx temreparyp (T2>T1).

5. Chopmymupyiire sakonsr Ctedana — Bonbnvana i cMelenus Buna.,

6. 3amummre Qopmyny Pomes - JhkuHCa M IOSCHHTE CyTh "yiabpTpadHosieToBoi
KaracTpodur”,

7. Bamuumte popmyny [lnanka u moscuuTe CYTh €ro KBaHTOBOM THITOTE3EI.

8. Kakoe u3 Ten, yeproe wiu HCUICPHOE, MMEET BBINIC TEMIEPATYDY, ECIH UX APKOCTH
OJIMHAKOBEI?

9. B yeM coctouT siBNeHHE, HA3bIBaEMOE (horoadderTom.

10. Cdopmymupyiite 3axomni (poroaddexra. B uwem ostH  3aK0HBI IIPOTUBOpEYaT
IPEACTABJICHHSAM KJIACCHYECKON (DU3MKH?

1. Kax xauecTBenHO, cle/lys BOMHOBOI KapTUHE U3NYYeHUs, 00BACHHTE hoToa(h(exT?

12, O6wbsacuuTe 3aKkons Gorosddexra, Hexons 13 (opmynsr DitninTelina.

13. Yro Takoe kpacuas rpanuia (orosddexra. Yem onpenensercs uncnopoe 3nauenue
IPAaHHYIHOM YacToThI? YUTO BIAMSET Ha NOJIOMKEHUE KpacHo# rpanuie! Goroaddexra?

14. Yro Taxoe (hoTO3TEMEHT U KAKOBA €ro BOJIbTAMIICPHAS XapAKTEPUCTHKA?

15. Tlouemy Gbua OTBEpPTHyTa MOAEIL aroMa Tomricona?

16. B uéM IpoTHBOpEUns mpe uIoKkeH O Pesepdoprom nnanerapuoit Moxenu aroma?

17. B uem cymHoCTb TeOpuH  aToMa, npemnoxeHHod Bopom?  Chopmynupyiirte
noctynatsl bopa. KakoBsl Hezoctatky Teopun Bopa?

18. Cnexrps aroMoB. CrexTpaisunie CEpPHH aToOMa BOJIOPOA.

19. Kaxue THNBI CcoymapeHmit BO3MOMCHBI MEXy  DIICKTPOHAMH, YCKOPAEMBIMH
ICKTPHYCCKUM II0JIEM, H ATOMAME?

20. B udm 3akmoyaercs ompir ®panka u 'epra, H kakue OCHOBHBIE BRIBOIBI MOYKHO
CllenaTh Ha OCHOBAaHHH OIIBITA?

21. Kaxue KBaHTOBEIE YHCITA OMUCHIBAIOT COCTOSIHHE MHKPOYACTHIIEI?

22. Yem ompeensiercs dIeKTPOHHOE COCTOMHHE H30JIMPOBAHHOTO aToMa?

23. OGbacuure mporiecc o6pazoBamms 9HEPreTHYECKHX 30H B TBEPJIOM Telle,

24, OT 4ero 3aBHCAT WMPHHA PA3PEIICHHON 30HBI H YHCIIO YPOBHEH B HEH?

25. Kaxosa 30HHas cTpyKTYpa IIPOBOIHKUKA, ITOTYIIPOBO/IHMKA H H30JIITOpa?

26. OObBsicHuTE MEXaHUu3M COOCTBEHHOM " IIPHMECHOH MIPOBOJIMMOCTH
MIOJIYIIPOBOHHKOB,

27. KakoB dusnuecKkuii cCMBICI TOHITHS yposus Gepmu?

28. Yem obmsicHseTcs pasmnune TEMIIEPATYPHON 3aBHCHMOCTH IJIEKTPOIPOBOIHOCTH y
METAJUIOB H IIOIYIIPOBOHHUKOB?

29. OOBACHHUTE 3aBHCHMOCTE TOJIOKEHHS YPOBHA DepMU U KOHIEHTPALHH CBOGOIHBIX
HOCHTEJICH 3aps/ia B IIOJYIIPOBOHUKAX OT TEMIICPATYPEIL.

30. O6wacnuTe husnueckue mpomecesl, IPOUCXOJAINE TIPH 00pa3soBaHUK P-n IIEPEX0a.

31. Hapucyiite sHeprermueckue 30HH B 001aCTH p-n mepexona U 0OBICHHTE, B UeM
COCTOAT JICHCTBIE BHEUIHETO AJIEKTPHYECKOTO TOJS Ha P-1 IIePeXo.




32. Yro maseiBaeTcs pammoakTHRHOCTBIO? Kakie [POLECCHl  OTHOCSATCS K UKy
PaJIHOaKTHBHEIX?

33. Ha 4em ocHOBaH MpUHLHT PErUCTPALMA H U3MEPEHHS PAIHOAKTUBHOTO U3/TyUeHHs?
Kaxue npuGops! ipuMensioTes yis sTHx 1enei?

34, OOpscuure YCTPOMCTBO W NPUHIIMII ACHCTBUS CYETYHKA [efirepa,

35. OnummTe IpoNEcesl, IPORCXOIHE B ra3opaspsHbIX CYETUHKAX.

36. Ilepeuncmnre (usuuecKme mpomecce, IPOUCXOAUIME TIPH B3aHMOJIEHCTBHH [3-
U3JIYYEHHUS C BEIECTBOM,

37. B ueM 3aKimodalorcs mpomecchr YOPYTOTO  PAacCesHUs OJIEKTPOHOB  sApaMHU,
JJIEKTPOHOB Ha EKTPOHAX?

38. Yem o6ycnoBnens: NOTEPH  SHEPrHH  YaCTHLLI NPH  TPOXONKJEHHH  vepes
THOTJIOIIAIOIYIO cpety?

39. YTO NPOMCXOUT NPH IPOXOIKICHHH IEKTPOHA YEPE3 MOTIIOTHTENE?

40. KaxoBsl ocobennocTH IIPOXOIACHUA YEPe3 IOITIOTHTEIs MOHOIHEPreTHYECKHX p3-
HACTHIL M B-H3IlyHenH s, HMEIOIIETO HellpepLIBHbIiL SHEPreTHYECKHH criekTp?

7. YYEBHO-METOJUYECKOE U HHOOPMALIMOHHOE OBECIHEYEHUE
AUCIUTLTAHBIL (MOY JISI)

a) OCHOBHASI JINTEPATYpa*™:

1. ®usuxa. Bonnoras onrtuxa. Keanropas IIPUPOJIa U3ITYYCHHS. DJIEMEHTLH aTOMHOH |
aneproit dusuin: Yue6. moe. / C.U.Kysuenos, AM.Jlupep - 3-e u3n., nepepab. u jgom. - M.:
Bysos. yue6.: HULl MHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(1r) ISBN 978-5-9558-0350-0.

2. Tammneikopa-Bymkesny U . ®usnka. Yacts 2. OnTuia, KBanrosas (usuka.
Crpoenue u ¢pusnyeckue croiicTsa BemecTsa [Snextponuslit pecypce]: yueGuux/ Tanmbikosa-
bymkesuy U.M.— Dinextpon. rexcronbie qanmse.— Mimck: Bemoiimas mxona, 2014.— 232
¢.— Pexxum noctyma: http://www.iprbookshop.ru/35563.— DBC «IPRbookss.

3. T'anxun A.@. Jlexiuu no dusuke [Duextponnsrii pecype] : [Bw.]/ A. ®. [ankun, H. C.
Ipokomesa ; Bnagumupckuii TOCYNapCTBCHHBIH  YHUBEPCHTET HMMEHH Anekcarjpa
['puropsesuua 1 Hukomas " puropsesrya Cronerossix (Bil'V).— Buagumup : Biiajmmupekuii
FOCYNapCTBEHHBIH YHHBEPCHTCT MMEHH Anexcanjpa I'puropnesnua u Huxomas ['puropeesnua
CroneroBprx (Bnl'Y), -.U. 5: KpanTtosas wu saepHas (pusnka.— DJIEKTPOHHEIE TEKCTORbIE
manubie (1 dain: 4,16 M6) .— 2015 — 94 ¢, - HIL, TabJl. — 3arjiaBue ¢ TUTYNa HKpana.—
bubmumorp.: ¢. 92 .— CoGoaunrii JAOCTYII B SJIEKTPOHHBIX YHTANLHEBIX 3ajaX OHOIHOTEKH —
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/4025/1/00560.doc>.

0) nomoIHUTENBHAN JAMTEpPATYPA*:

1. Eecuna E.M. Ontika. OCHOBBI KBAHTOBOM U SIICPHOM PU3HKH [DJIeKTPOHHKIIT pecypel]:
yuebHO-MeToanYeCcKoe mocobie s nabopaTopHbIX pabor mo (pusuke/ Ercuna E.M .» CoGonena
B.B.— Dnexrpon.rexcToBsle pammpie.— AcTpaxanb: AcTpaxaHckuii UHXKCHEPHO-CTPOUTEIbHBIH
uHeTutyT, 9bC ACB, 2011.— 107 ¢.— Pexum nocryna: http://www.iprbookshop.ru/17059,——
9BC «IPRbooks».

2. Aimmaror A.B. ®usuka. AToMHas $usuka [Dnexrponnsii pecype]: yuebroe mocobue/
Anmatop A.B.— DJIeKTpPOH.TEKCTORbIE nannble.— Bonrorpan: Bosnrorpackuit HHCTHUTYT
Ousneca, ByzoBekoe o0paszoBanue, 2009.— 116 co— Pexnm JIOCTYIa:
http://www.iprbookshop.ru/11355.— DBC «IPRbooksy

3. Xapenosa C.B. ®usuka aromMoB u MONIeKyIL SInepras (usnka [DnexrponHbIi pecype] :
MCTONITICCKHE yKasaHHs K jaboparopueiM pabotam mo Qusuxe / C. B, Kapenosa, H. C.
[Ipokomesa, E. JI. Illamanckas ; Brajmmupekuit rocynapersennit yHuBepeureT (Bnl'Y),
Kadenpa ¢usuxn u npuxmanuoit Maremariiu ; moxt pex. E. JI. Ilamanckas .— DiekTponible
TEKCTOBLIC JaHHble (1 Qaiin : 431 K§) — Bragumup : Bragumupekuit rocymapersenmbii
yausepeuteT (Bal'y), 2010 .— 38 c. : wi., Tabn. — 3ariasue ¢ TUTYJIA 9KpaHa .— DJICKTPOHHAs
BEPCHs IE4aTHOM myOmuKanun .— Bubimorp.: ¢. 36 .— CroGoubii noctyn — Adobe Acrobat
Reader 4.0 — <URL:http://e.lib.vlsu.ru/bitstream/l23456789/2065/3/00706.pdf>.



4. XKapenosa C.B. ®uspka TBEPIOTO Tema [DNeKTpOHHbIH pecype] @ meToxuueckue
ykasanus K nabopaTopHeiM paGoTam 1o usuxe / C. B. XKapenosa, H, C. I[Ipoxomiesa, E. JI,
Hlamanckas ; Bragumupexuii FoCynapcTseHueli yHusepeurer (Bal'y), Kadenpa ¢usuxn u
IPUKIANHOE MaTteMaTuky ; mox pex, C. B, JKapenosa .— DJleKTpOHHEIE TEKCTORKIC nanmple (1
it : 356 K6) .— Bragumup : Biagumupcekmit TOCYapCeTBeHHbI yHuBepenter (Bnl'Y), 2010
— 40 c¢. : un., Tabn. — 3arnasue ¢ THTYyNa SKpaHa .— DIIEKTPOHHAS BEPCHs MEYATHO
ny6mkanuu .— Bubruorp.: ¢, 38 — CaoGoamsiit octyn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/l23456789/2088/3/00703.pdf>.

5. Ilpoxomesa, Hanexna Cepreesna. CGopruk samau 110 dusuxe [DnexTpoHHEI]
pecype] / H. C. Ilpoxomesa : Buiagmmupeknit rocynapersennmit yausepcuter (Bul'Y) — Uy,
2-e, ucnp, u gom — ONEKTPOHHbIE TEKCTOBBIC JIAHHLIE (1 gaitn : 593 K6) — Bramimup
Bramumupceknit rocyrapcrBennpiit ynusepeurer (Bnl'Y), 2010 .— 66 ¢, — 3arnasue ¢ TuTyna
SKpaHa .— JJIEKTPOHHAS BEPCHSI TICYATHON nybnukammy .— BuGmuorp.: c. 64 — Crobomnlii
Aoctynm  .—  Adobe  Acrobat Reader 4.0 — ISBN  978-5-9984-0043-§
<URL:http://e.lib.visu.ru/bitstream/123456789/1 871/3/00749.pdf>.

B) NICPHOJAMYECKIEe W3 aAHIISI:

1. Kypnan  «Ksanropas OJICKTPOHUKA». ~ ADXHB  HOMEDOB.  Pesxum Jocryna;
http://www.mathnet.ru/qe/archive.

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE
ANCHUTIIMHBI

Jlekuponnsie aymuTopun ocHamEHHLI AOCKOH (IUIsl Mena MM mapkepa), OKPaHOM st
HPOCKLHOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

Aynuropuu Juis nposejieHus NabOpaTOPHBIX 3aHATHH OCHAIEHHEI YCTAaHOBKaMH  Jijist
BBITOJIHEHHS J1a00PaTOPHBIX paGoT:
6.1. Onpenenenue mocrosmmoli Credana-Bosbmvana.
6.2. M3yuenwe BHeIIHErO oroaddexra.
6.3. Onpenenenne pe3onancHoro NOTCHNMATA BO3OYIKICHHS aTOMA METOIOM Opanxa - [epra,
6.6. M3yuenue TEMIICPATYPHOM 3aBHCHMOCTH CONPOTHBIECHHS IIOJIYTIPOBOIHHKOB,
6.7. Uzyuenue BOJILT-aMIICPHLIX XaPaKTEPHCTHK TEPMOUYCTBHTEITHHbIX COIPOTURIIEHHIA,
6.8. Usyuenne BonbTammepurix XapaKTePHCTHK (DOTOCONPOTUBIICHHMSL.

Jlexunonnsie aynuropun ocnamens: MOCKOH (JUIsl Mena WM Mapkepa), SKPAHOM JUIsl
HPOCKUHOHHBIX CHCTEM, IPOEKTOPOM H HOYTGYKOM.

AyIUTOPHH ISl TpoBejeHus 3amsTHi OCHAIICHBI COBPEMEHHBIMU  11€PCOHAILHBIMH
KOMIBIOTEPaMH, 00 beIHHEHHLIMU B JIOKAIEHYIO BBIYUCIIMTCIBHYIO CETh M YKOMITICKTOBANHLIM K
HEOOXO0/IUMBIM CHCTEMHBIM 1 IPHKJIAIHBIM IPOTPAMMHBIM O0ECIIeueHHEM.,



PaGouas mporpaMma JUCHMITTHEEL COCTABNEHA B COOTBETCTRIH C TpeboBanusmu GI'OC

BO no nanpasiennio 02.03.01 Matemaruka u KOMIIbIOTEPHBIE HAYKH.

PaGouyro mporpammy cocrasun npodeccop kabenpn: GullM B.I, [Tpoxorren

(PHO, noancs) //}[ ‘

Penensent
(TIpecTaBuTEND paﬁoToxaTenﬂ)/% ﬁéa%/co/ u@/ JB/ zA Colyy, kayfake - sty
Qmﬁlofd W/(ﬁ AL 2;?‘55: /1 (mecro pabotel, nomkHOCTs, ®HO, nonues)

P lIM
W M

[Iporpamma paceMoTpena u ono6pena na saceanmuy Ka
[Iporoxon Ne (f/ a or X207 70 Tona

3aseyromuii kadenpoii

/7

/ (PHO, nopnwce)

PaGouas mporpamMma paccMmoTpena u o/100pena Ha 3aceNaHuu yueOHO-METOMUECKON KOMMCCHM
Hanpasiaenust 02.03.01 MaremaTuka u KOMIBIOTEPHBIE HayKH.

Ipotoxon Ne _ 5/4 ot L8 0715 ron

a
Ipencenarens komuccHu M MEM /4 /4
W(DHO, ror{Hcs)

JIMCT INEPEYTBEPIKJIEHU S
PABOYLE ITPOI'PAMMEI AUCHHATUIMHEI

Pabouas mporpamma oi06pena ra yueOHBIH roj

IIporokon 3acenanus xadeaper Ne oT rona

3aseyronuii kagenpoi

Pabouas nporpamma oo6pena Ha yueOHBIH T

[Iporoxon 3acemanus kademper No oT roja

Saseyrommit kadempoi

PaGouas nporpamma oio6pena wa yueOHBII rof

IIporoxon 3acemamnust kadempsr No oT roja

3asenyroumii kadeapoit




