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1. IEJA OCBOEHUSA JUCHUTTIJINHBI

Lemsamu ocBoenuns mucuumminsl «KBantopast (usukay spisercs ofecredenne Gyymero
cuenManucTa HayyHoM ¢msmueckoit Gaszol, Ha KOTOpOH B BBICIICH TEXHHYECKOW [IKOJE
CTpPOMTC OOILEHHKCHEPHAS U CIIeLUAlIbHas IOAroTOBKA, [locaenoBaTensHoe H3ydeHue (PU3NKH
BBIPA0ATHIBACT CIENU(DHUECKHH METON MBIIUICHHUS, (H3UYECKYI0 HHTYHIHIO, KOTOpLIE
OKa3BLIBAIOTCS BEChbMa INIOJOTBOPHBEIMH K B JpPYrux HaykaX. CIeIl[HaIucThl, nonthBmHe
HPOKOE (PU3UKO-MATEMATHIECKOEe 00pa3oBaHme, MOTYT CaMOCTOSTENBPHO OCBAMBATH HOBBIC
TEXHUYCCKHC HAIPABJICHHUS, YCIEIWHO paboTaTh B HUX, JIETKO IICPEXOMUTH OT pemeHH# OJIHUX
3a7a4 K IpYTUM, HCKaTh HECTaHAAPTHBIE W HETPAJWIMOHHBIC MYTH, YTO OCOOSHHO BaXKHO LI
npohecCHORaNbHON MOOHIBHOCTH CHELHAIKCTOR B YCIOBHAX YCKOPEHHOTO PA3BUTHS TEXHUKH.

3aa4i UCIIATUIMHBIL: ,

TEOpETUYECKass IOATOTOBKA B 00JacTH (U3HKH, 103BONSEOmas GyAyliuM HHKEeHepam
OPUEHTHPOBATHCS B IIOTOKE HAYYHOH M TEXHHYECKOH mHbOpMALK U 06ecnednparomas M
BO3MOXHOCTb HCTIOJIB30BAHMSA HOBBIX (PH3HHUECKHX TIPUHITAIIOB B TeX 00NacTsX, B KOTOPLIX
OHU CIIEIUAH3HPYIOTCS; | ‘
¢opmMupoBaHHE HAYYHOrO MBIIIEHUS, B YACTHOCTH IIPABHJILHOTO MOHMMAHHS }rpaHHu
IPUMEHUMOCTH Pa3IIHYHBIX @mnqeﬁcmx IOHSATHH, 3aKOHOB, TEOPUH W YMEHHUS OLEHUBATH
CTEIEHb JIOCTOBEPHOCTH Pe3yJBTATOB, TOIYYEHHBIX C MOMONIBIO IKCICPHMEHTANLHBIX ML
MaTEMaTHYECKUX METOJIOB HCCIIEI0BAHMS; |
BRIPAOOTKA NIPHEMOB U HABBIKOB PEIEHUH KOHKPETHBIX 3184 U3 PasHbIX obyacTeii (i)I/ISI/IKI/I,
IIOMOTAIOIIHX CTYAEHTaM B JaJIbHEHIIEM pelaTh HHKEHEPHBIE 3a1auHl. ‘ 1
O3HAKOMJICHHE CTYACHTOB C COBPEMEHHOH HAydHOM ammaparypoil u ﬁBIpaGOTKai Yy HHX
HaYalbHBIX ~HABBIKOB  IPOBCACHMS  SKCIEPUMEHTANBHBIX — HAyYHBIX I/ICCJ'IeLﬁOBaHI/II‘;I
pasIUYHBIX GUIUYSCKUX SIBICHUNA U iouemcn HOrpeIIHOCTeH H3MEPEHHUH,

2. MECTO JUCIHUIIJIUHBI B CTPYKTYPE OIIOII BO

Hucnummaa  «KBaHToBas Qu3uKa» OTHOCHTCS K BAapHATHBHOM 4YacTH OCHOBHOM
npoeccnonatbHON  06pa3oBaTeNbHON | IPOrpaMMbl. 3ydeHne JMCHHMIUIMHBL IPOXOLHT B
TPETBEM CEMECTPE. 1 |

JInd yCHemHOro ocBOeHHs Kypca (GU3MKM CTyHEeHTaM HEOOXOAHMO 3HATh CIIeIYOIIHeE
paspnensl Bbiciied Maremartuku: Jinddepennnansuoe ucuncienne, UHTErpanbHoe NCUUCIEHHE,
AHalaTHYeCKas TeOMETpHS M JMHeHHas anrebpa, Pspl, DieMeHTHl BEKTOPHOTO aHAlIH3a,
OyHKIMH KOMIUIEKCHOTo IepeMeHHoro, duddepeHnyansabie ypaBHEHHS, DJIEMEHTHI ﬁeopnn
BEPOSITHOCTEN ¥ MATEMATHUYSCKOH CTATHCTHKH. :

OcBoeHue TUCIIHTUIAHEL He06x0)1pr0 JUISL U3YYEHUs CIEAYIOMUX JUCIIUILIAH yJe6Horo
miana: «Teopus BEpOSTHOCTH M MAaTEMATHYECKAS CTAaTHCTHKa», «OCHOBBI HAHOTEXHOJNOIHUID»,
«Hayuno-uccnenoBarensckas paboray, BEITTONHEHTE BEIILYCKHOM KBaJIM(UKALOHHON PaGoTHL.

» i
|

3. KOMIIETEHIINU OBYYAK
OCBOER

B pesynbraTe OCBOEHHS JUCIHIIL
KOMIICTEHITHSMH ;
TOTOBHOCTBIO K pa3zpaboTke Mo/Ie!
S3LIKOB U IIAKETOB IIPHUKIIATHBIX IIPOTpaM
B pesynpraTe ocBOEHHS JUCHUIINH
pe3ynpTaThl 00pa3oBaHus:
1) 3uarsk:

DIETOCS, ®OPMUPYEMBIE B PE3YJIb
A1 TUCLIUNJIMHBI

h’ATE

JIHHEBI OSY‘IBR){L{HIV*ICQ HAOJGKCH OBIaICTh CHCAYIOIIHMH

IMPYIOIHUX AIFOPUTMOB M peanu3aiuu ux Ha 6ase
M MozenupoBanus (I1K-3).
Bl 00yUaroIMiics TODKEH JIEMOHCTPUPOBATE CIEAYIOLIHE




L4 (bYHHaMeHTaJIBHBIe 3aKOHBI IIPHUPOABI 1 MaTEMATHUYECKHE 3aKOHOMe}5HOCTH B 00JacTH

kBanTOBOM (pusuku (I1K-3).
2) Ywmersb:

® [NPUMCHATH MaTEMATHIECKHE METO/IBI IS PELICHNS IpakTHyeckux 3ajad ([1K-3).

3) Bnaners:

® HAaBbIKaMH KOPPECKTHO (bOpMYJ'IIdeBaTI) CCTECTBCHHOHAYYHBIC 3a1a4H.

4. CTPYKTYPA

OO61as TpyA0eMKOCTh TUCIUILTHHE]

1 COJIEPI)KAHUE JUCIHATIIMHBI

1
COCTABIIIET 4 3aUeTHRIX eAHUIEL, 144 yaca.

Buael yuebHol paboTsl, BKAOYas 06 @opmbl TEKyILETro
« CaMOCTOATENBHYIO PAbOTY CTYNEHTOB (‘;:CM‘ KOHTpONsI
§ ¥ TPYAOEMKOCTE (B 4acax) )l;:‘%()::'“ YCNEeBaeMoCTH
Q »
Ne Pazaen (Tema) g § 2 2 0 C NPHMEHEHHEM fing Heae/Z;M
n/n JHCLUITIMHBI 3 - 5w E 2 A, | HHTEPaKTHBHBLIX cemecmpay,
2 = ] o 4 3 (popma
O 5 =1 5B 2] Sl © 4 METOAOB o
5 2 = E g% ‘ﬁ% 5| = (8 uacax / %) TIPOMESKYTOUHOI
T =5 £8 gal E& g ©® ° aTTeCTALME
= = B2, (no cemecmpam)
| | Keartosatipupora | 5 | 5 | 4 2 |10 | - |10] -] 8/50% s
N3NTYUYCHHA
ONEeMeHTbI KBAaHTOBOM 5 Peltrunr-
2 | MEXaHVKY ¥ aTOMHOH | 3 11 8 10 - - 20 | - 9/50% KoHTponb Nel
du3uKn
PeitTunr-
3 OneMeHTHI (pU3HKH 3 13- 4 5 8 ) 10 | - 77/ 50% KOHTPOJIb Ne2
TBEPAOIO Tesa 15
OnemMeHTbl PU3UKH PeliTnar-
4 | #Apanu 3 18 5 4 i i 5 i 3/ 50% KOHTpOJIb Ne3
SNEMEHTapPHbIX
YaCTHIL
Bcero 3 18| 18 18 | 18 | - 45| - | 27/50% | Dx3amen(454)
Copepxanne pa3aesioB AUCHHIIHHEI
TeMBl, pa3aensl TUCIUIUTAHBI Kom-8o | o iy | TIPAKTH- | s1aGopa- cpe
» paskt AucH q8COB H YECKU¢ | TOpHBIE P
Paspes 1. KpanToBasi npupona n3jyvenns 26 4 2 10 10
Jlexumst 1. 3aKOHBI TEIUIOBOTO U3JTyYEHHUS .
8 2 - 2 4
Jlekus 2. KBaHTOBEBIE CBOWCTBA CBETa 18 2 2 8 6
Paznen 2. JsieMeHTHI KBAHTOBOI MEXAHNKH H ATOMHOIH 38 8 10 20
puznku ) 2
Jlekuusa 3. CtpoeHue aToma 8 2 2 - 4
Jlekuusa 4. BonHoBbIe cBOHCTBA MUKPOUACTHIL 8 2 2 - 4
Jlexuns 5. Ypasuenue lpenunrepa 12 2 4 - 6
Jlexuus 6. AToM Bogopoza 10 2 2 - 6
Paspgen 3. DneMenThI QU3UKH TBEPAOro Teia 24 4 2 8 10
Jlexuua 7. TennoeMKOCTh TBEPBIX Te 8 2 2 - 4
Jlexuus 8. 30HHAS TEOpHs TBEPABIX Te 16 2 - 8 6
P P
Pazjen 4. DnemenThr GU3NKH s11pa U DJIeMEHTAPHBIX 11 7 5
YACTHI ’
Jlexuusa 9. AToMHOe SIpO 11 2 4 - 5
IK3aMeH 45
HUrtoro 144 18 18 18 45




S. OBPA3OBATEJILHBIE TEXHOJIOTUH

JTeKIHOHHO-CeMUHapCKas
71a00paTOpHBIC 3aHATHSA);
00y4eHne B MaNbIX Ipymniax (Bbl
TPEX YETIOBEK);

MacTep-KIAcchl (IEMOHCTpALUs
10 Pa3IMYHEIM TEMaM);
IIPUMEHEHUE MYIbTUMEIHA TE)
3aHATHH ¢ IPUMEHEHHEM KOMIIh

CHCTCMA

oOydeHHs (TpaJWIHOHHEIC JIGKIHOHHBIE W

MOJTHEHUE JTaOOPaTOPHBIX paboT B rp’?fnnax U3 JIBYX WIH
Ha NPaKTHYECKUX 3aHATHSX NPHHIMIOB pacyera 3a1a4

XHOJIOTHH (IPOBEACHUE JIEKIIHOHHBIX M CCMHHAPCKUX
FOTCPHBIX MPE3CHTAIUH ¥ NEMOHCTPAITMOHHBIX POJIMKOR

C IIOMOIIBIO IIPOSKTOpa HIIH Komhmorepa);

I/IH(I)OpMaHI/IOHHO-KOMMYHI’IKaHI/I
TEXHOJOTHN IJIsT MOHHUTOpPHHIA T

6. OIEHOYHBLIE CPEJICTBA
[IPOMEXYTOUYHOVY
JUCHAILINHBI U V?
CAMOCTOS

Texymuii KOHTPOJIL yCIEBaEMOC

1. Pesynmerarsl pelTHHI-KOHTPO]
2. Brwmronmnenue m 3amura nabop.
3. BrmonHeHue NpakTHUECKUX 3
Bonpocs! peittaar-xorrposst Nol

OHHBIC TEXHOJOTUM (TNpHMEHEeHHEe WH()OPMALHOHHBIX
EKYIIEH yCIeBAeMOCTH CTYICHTOE U KOHTPOJIS 3HAHHIL).

I ATTECTAIIMH ITO UTOT'AM OCBOEHN
HEBHO-METOJUYECKOE OBECIIEYEHUE
ITEJTbHOU PABOTHI CTYJIEHTOR

TH OCHOBAH Ha OIICHKE HECKOJBKHX COCTABISIOLINX:

s,
ATOPHBIX paborT.
aJlaHui,

1. Temmeparypa aGcomoTtHo uepnoro Tena T = 6000 K. Eciu TEMIIEPATypy Tena

YMEHBIIHUTE B 2 pa3a, TO SHEpPreTUYecKas
1) ymensnmTes B 4 pasa
2) ysenmuuutces B 16 pas

2. Ecoit pnuHa BOJIHBL, COOTBETCTH
TO TeMIieparypa abCOIIOTHO YEPHOIO TE)

1) yenmuunacs B 2 pasa

2) ymeHpIIWIIACE B 4 pasa

3. Ecnu 3a4epHEHHYIO ILTACTHHKY
TOH € IJIOINAAH, TO CBETOBOE JABICHHUE

1) ocranercs HEH3MEHHBIM;

2) yMeHBIIUTCS B 2 pa3a;

3) yBenmuuntes B 2 pasa.

CBETHMOCTE abCOIOTHO YEPHOro Teia
3) yBenmuuuTes B 2 pasa
4) ymeHpIIUTCS B 16 pa3

yromias MaKCHMyMy H3Jy9eHUs yMeHbIIMIach B 4 pasa,
1a

3) yBemmauuinace B 4 pasa
4) ymeHbIIMIIaCh B 2 pasa,

Ha KOTOPYIC IIafaeT CBeT, 3aMeHuTh Ha 3CPKAIBHYIO

4. DnexTpoH B aTOMe MEPEXOIUT U3 BO36YKICHHOTO COCTOSHHIS ¢ SHeprueit £ B 0CHOBHOE
cocrosxue ¢ sueprueit Ey. [lpu stom ucnyckaerces Gporon. Macca nenymenHoro (hoToHa pasHa

El - Eo Eo - El
2

E, ~ K,

E, - E, E +E,

) ¢ 7)) ¢ 3) e

4) he 5 ¢

5. Yacrora najarormero Ha (OTONEMEHT 3Ty IeHHS yMEHbIIAeTC BABOS. BO CKOILKO pa3

Hy>XHO H3MCHUTBH 3aJCp)KUBAIOIIECEe H

Matepraia GpoTo3eMeHTa MOXKHO npeHedpedsn? ‘

1) yBemuunTs B 2 pasa;

3) YBETHMUTE B V2 pas;

ANpsDKEHHE, eciu  paboTod BBIXOAA 9NEKTPOHA U3

5)ocraBuTh 6€3 U3MEHEHUH.

51 TEKYIEI'O KOHTPOJISI YCOEBAEMOCTH

9



rpanune oroaddexra, ymenpmaercs.
paboToHi BEIXOJA A HEPBOTO
2) YMEHBIITHJIACK;

2) yMeHpIINTE B 2 pasa;  4) yMeH

bIIUTDH B V2 pas;

6. HpI/I 3aMC€HE OJHOro Meraia APYIrAM JJIMHA BOJIHBI, COOTBLTCTBYIOLIAA Kp&CHOﬁ

1) yBenuumitace;

7. OnbrTe! CTOJIETOBA IO HCCIIEAOB
1) mosBonuy ompenenuts pasmep
2) moATBEPAMITH KBAHTOBYIO HPHPC
3) NOATBEPAXIN HAIUYHE BOJTHOBD]
4) NOATBEP/IMIH THIIOTESY O UCKD

8. B spdexre Komnrona poton
1) BHIGUBAET 37€KTPOH ¢ MOBEPXHO

PaboTta BBIXOJA AJIsT BTOPOTO MeTajlia o CPaBHCHHIO C

3) He U3MeHmIACh.

AHHIO B3aUMOJICUCTBUS U3TYYCHUS C METAJIAMH:
1 SIApa;

Iy U3JIyYCHUS;

X CBOMCTB y 3JICKTPOHOB;

CTHOM CIIEKTPE SHEPrUH JIEKTPOHOB B ATOMaX.

CTH BCIIECTBA,

2) e CAaCT JNICKTPOHY YaCTh DHEPIrHH IPH YIIDYTOM CTOJIKHOBCHHUU,;
M

3) mepenaer 2IEKTPOHY YaCTh HHEP

9. Oubrrer @panka u Fepia mo ucel
1) MO3BOMMIIM OTIPEACITUTE pasMepk
2) NOATBEPAMITH KBAHTOBYFO IPHPO
3) MOATBEPINH HAIMIHE BOJTHOBbI
4) MOATBEPUIH THIIOTE3Y O JAHCKPX

[HU TIPH HEYIIPYTOM CTOJIKHOBEHHH.

[C/IOBAHMIO AIEKTPUYECKOTO Pa3ps/la B apax pTyTH:
1 A]1pa;

Iy U3JIyYCHHUS,

X CBOMCTB y 9JIEKTPOHOB;

*THOM CIICKTPE IHEPIUU JIEKTPOHOB B aTOMAX.

10. Ha pucynke n3o6paeHbl cTanlOHapHEIe OpOHTEI aTOMa BOLOPO/IA COMTACHO MOIIEIH
Bopa, a Taxxe ycnoBHO H306paxeHE! epexob! SJIEKTPOHA C OIHOH CTAUMOHAPHON OpOHTHI Ha
APYTYIO, COIPOBOXIAIOLIMECH H3TyYCHHEM KBaHTa SHEpruu. B ynmpTpaduoierosoit o6macTw
CHEKTpa STH MEPEeXOMbL NaloT cepuro Jlaiivana, B BuAnMOil — cepuio Bansmepa, B HpakpacHoi
— ceputo lamena. HauGonpuredt yactor¢ kKBaHTa B BHAMMON 06acTH CHGKTELa COOTBETCTBYET

nepexon

1)
2)
3)
4)

|
n=4—-n=3
n=3-n=2
n=5—-n=2
n=5—-n=1

1. B teopum Bopa pammyc n-oit kpyroeoit OpOHTHI JJIEKTPOHA B T.TOMC BOZOpOAA

BLIDAXKACTCA 4epes paiuyc IepBod OpOHTEI (GOpMyIIoii:
H3MEHSETCS KMHETHYECKAs SHEPTUS DIIEKT,

1) yBenuuupaercs B 9 pas
2) yMeHbIIaeTcst B 9 pas
3) yBenuunBaetcs B 3 pasa

12. Onbrrer eBuccona u Jxepmepa
1) mO3BOMMIIA ONIPEAENHUTE Pa3sMepbI

2
F,=Rent
" O‘Hpez[enHTe, KaK
OHa IIpA IEPEXONIE C TPEThel OpOUTHI Ha MEPBYIO.
4) ymenbImaercs B 3 paza

5) He Mensercs

10 TM(PaKIiK Ha KPUCTAJLIAX:
s1pa;

2) IOATBEPAMITH KBAHTOBYIO IPUPOJY H3IIYHCHHSL;

3) IIOATBEPANITN HATMYME BOTHOBBIX

CBOMCTB y 3JICKTPOHOB;

4) OATBEPAUIIA TUIIOTE3Y O JAUCKPCTHOM CIIEKTpE 9HCPI'HH JIEKTPOHOB B aTOMAax,




13. CpaBuute mmuny BoJHEL e B
maccoit m = 1,67-10"27 xr, umerommux o

1) 6,57:10% 2) 8,35:102

Bompockl peTHHT-KOHTpOoIIs No2

1. CranuonapueM ypasaenuem 11
SIBJISETCS YpaBHEHHE

d*y 2 |
T+ S By =0
Hdx h
2
V2\y+;—’?£E+41 Zi}y::o
e v
2) £
2.2
mm . X
V’21y+2—”1 E = 0 y=0
3) * :
V2w+2—’;¢Ew=O
4) R |
2. Ecnu y — QyHKIHSA UMEET BHI,
L L
—<Xx<—

JJICKTPOH Ha y4acTKe 6

A

L4

L

e

3. B xakoM cityuae SHepreTHUecKuii ¢
1) amexTpoH B MOTEHIHAILHOMN sIME 111
2) 2NEKTPOH B aTOMe

3) 3MIEKTPOH B MOJIEKYJIE BOAOPO/Ia
4) cBOOOTHEIM BIEKTPOH.

4, MakcuManbHOE 3HAYEHHE TIPOEKIITY
COCTOSIHHH, Ha HAIIPaBJICHIE BHEIIHET]

Hh, 22k, 3)3h; 44h,

5. CkomnbKo pasnnqﬁfbrx COCTOSIHUM M
n=4? ‘
1)15;  2)48; 3)32; 4)54.

Ili;]HaKOBBIC CKOpPOCTH.,

7
ot # i mapuka Mmaccod m = (0,2 r 1 npoTtoHa

|
3)6,57:10% 4) 8,3510%4,

peJiuHrepa I SIEKTPOHA B BonopoanOI[oﬁHOM aTome

yKa3aHHBI Ha PHCYHKE, TO BGPOHTH?CTB 00HApYKUTH
|

MEKTP 3JIEKTPOHA CIUIOITHOH?
upunoit 10710 m

M MOMCHTa HUMITYJIbCa DJICKTPOHA, H&XOIMHIGI‘OCH B f-
O MaruuTHOT'O ITIOJIA paBHO

0JKET UMETD DJICKTPOH € I'JIABHBEIM KBAHTOBLIM YHUCIOM




6. OnpenenuTs aTOM, Y KOTOPOro B OCHOBHOM COCTOSIHHY 3anontenst K, L, M — cno;u uBN
— CJIOC PACIIOJIOKEHB! 7 BIEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBaSTCA aKTUBHOM, €CIIY OHA

1) moNHOCTBIO MOrJIOMACT MANAIOII¢E HA Hee M3TydCHHE;
2) MHOJHOCTBIO PACCEHBACT NA/AIONICE HA Hee U3JTyUeHHCE,
3) yeunuBaeT Iafarouiee Ha Hee H3JlydYeHue.

8. Cucrema HaKavKy Jiazepa IO3BOJIET

1) co3mate HEBEpPCHYIO HACENIEHHOCTH B aKTHBHOM CpeIE;

2) BBI3BATE BEIHYIK/IGHHOE H3ITy4eHHE (hOTOHOB;

3) 06eceunTh BEICOKYIO KOI'€PEHTHACTS JIA3EPHOT0 M3y ISHHS,

9. PaccMOTpuM JBa KBAHTOBBIX COCTOSIHHS, B KOTOPEIX HAXOIUTCHA CHCTEMA ATOMOB, C
sHeprusimu Ey u E», nipudeM Ez > Ej. Cucrema GygeT HaXOAUTHCS B COCTOSHHH ¢ HHBEPCHOU
HACEJICHHOCTHIO, €CIIH 9UCI0 aToMoB N £ sHeprueit £ Oyner

1) paBHO unciy atomoB N, ¢ sHeprueii E;

2) MeHblIue, geM Ny,

3) Gounble, ueM Na. |

10. TpuHmmn Hayﬂl%l CIIpaBeTHB
1) st Beex TOXAECTBCHHBIX YaCTHI] KBAHTOBOMEXAHUIECKON CHCTEMBL
2) IJIsl CUCTEMBI TOXIECTBEHHBIX 6030HOB;
3) JUIs CHCTEMBI TOXIECTBEHHBIX (De[JMHOHOB.

|
11. Jlenenue gacTui Ha 6030HBI ¥ (HEPMHUOHEI OIIPEAETIAETCS
1) TOJIBKO IIIABHBIM KBAHTOBBIM HHCIIOM 7;
2) TONIBKO OpOUTAIBHBIM KBAHTOBBIM [MHCIIOM /;
3) CHHHOBBEIM KBAHTOBBIM YHCIIOM Ml
4) opOuTanbHEIM | ¥l MATHUTHBIM 7 KBAHTOBBIMH YHCJIAMH.

12. 3aBucumocts MomapHOH TemnoemMkocTH Clf XMMHYECKH IIPOCTBIX TBEPIBIX ern oT
TEMIIEPATYPhI MPEICTaB/IeHa Ha rpad ke }

1) - 2) 3) 4)
Cm Cm Cm
IR IR
- S B . .
N :f 0 T n 7[* T
13.Temnoemxocts ‘cucTeMsl, cocrosimeit u3 N = 10% kjaccHdecKHX TpeXMEpHBIX

HE3aBUCUMBIX l“apMOHI/I‘I;eCKI/IX ocumIIATOPOB Ipu Temuepatype T = 300 K, paBua
1) 414 w/K;  2) 4,14 /K5 3) 124,2 xIx/K;  4) 41,4 xDx/K.
|

14. Jle6a#i momydHa TEOPETHYCCKYIO 3aBHCHMOCTh MOJSpHOH TemtoeMkoctd () oT
TEMIIEPATyPhI, PACCMATPUBAs KPUCTAIMYCCKYIO PEHIETKY KaK




241
95

1) cucremy HeBadHMoneﬁCTByfomH
Pa3sIUYHBIME YACTOTAMH;
2) cuCTEMY CBS3AHHBIX YACTHII, C(
4acTOTaMH; i
3) cucreMy CBf3aHHBIX YACTHI[, ¢
4aCTOTaAMH; |
4) cucremy HeBsapMonef/iCTBy:iomp
OJMHAKOBBIMU 4aCTOTaMHU.

15. Banentnas 30Ha§ COOCTBEHHEIX IQ

1) yacTruHO 3aHATa|9JICKTPOHAMH;

2) IIOJTHOCTBIO 3aHATA JJIEKTPOHAMIL

3) mepexprIBaeTCs ¢O CBOGOIHOM 30H
|

16. C yBenuuenuem ?TeMnepaTyplbI c))|

1) yBenuauBaercs; |

2) yMEHbLIACTCSH, |

3) He MeHseTcs. |

|

17. B o6acTi HU3KUX TeMIieparyp y

1) mpIpoYHAs IPOBOAMMOCTE;

2) SNeKTPOHHAS MPOBOJUMOCTB;

3) coGCcTBEHHAS TPOBOJUMOCTE;

4) npuMecHast IPOBOAUMOCTE.

Bonpock! peftTunn-kouaTpoas Ne3
1. JInst HyKJIOHOB BEPHEIMH SABJIAIOTCS

1) npoToH obnanaer 3apsoM, paBHEI
2) ciiH HeUTpOHA MEHBLIE CIIMHA II](
3) Macchl HyKJIOHOB [IPaKTHYECKH 0K

2. UeM MeHbIIle JHEPTHS CBASH SPa, |
1) Gonbiue y Hero medext macce;
2) MeHpHIyI0 PaboTy HYXHO COBEj
HYKJIOHBI,
3) 6onbIme sHEpriu BBIZ[CJII/ITCH IpH P
4) MEHBIIIE €r0 YHEPTHS IIOKOS;

5) MEHBIIIE SHEPTUH | BRIIECIHTCI B PE;

SApaMy. |

3. [Ipu a-pacmaze

1) 3apsn sifpa He H3MEHHUTCS, Macca 1)
2) 3apsn sapa yMeHbIIaeTCs Ha 2e, M4
3) 3apsin sipa yM6HLh1aeTca Ha 2¢, Ma
4) 3apsn snpa yMeHLpJaeTca Ha 4e, Ma

4. Kakass &onsi palHOaKTHBHBIX a1
BPEMEHH, PaBHBIH ABYM [I€pHOAM TIOJIYp

1) 50% 2) 67% 3) 33%

5. Cxosbko a- U f3-

Am

IIPpEBPATUIICA B CTaOMJILHEIN H30T

paCHa,I[OB JOJIZKH(

X YacTHIll, COBEPIIAIOUIMX TEMJIOBRIE KOJieDaHus

BEPIIAIOUIMX TEIIOBBIE KOJIeOaHUS' ¢ OMHHAKOBBIMH

OBEPIIAOIINX TEIUIOBBIE KoyieOaHusg ¢ PasInYHBIMU

X YaCTHI], COBEPLIAIOINMX TEINIOBLIE KOJeOdHus ¢

JIYIIPOBOTHIKOB

0#f BO30YXICHHBIX HEPIUH.

*KTPOIIPOBOAHOCTD IOJIYHPOBOJHUKOB

[IOJIYIIPOBOJHHUKOB npeo6naﬂaer

CIIeLYIOIIHE YTBEPIKICHNU
+

i €

YTOHA,

IHAKOBEI.

reM
JIUTH, YTOOEI pPasfeiuThb 3TO SAApPO Ha OTAe/IbHbIE
acraze 5Toro siapa Ha OTACIIbHBIE HYKIOHEI,

IKIIA TEPMOAICPHOIO CHHTE3a 3TOr0 aapa ¢ JpyruMu

[pa yMeHbIIaeTcs Ha 4 a.e.M.;

cca g1pa YMEHbLIAeTCs Ha 4 a.e.M.;
cca sg7Ipa He MEHSIETCS;

cCa AJpa YMEHbIIAeTCs Ha 2 a.€.M.

OMOB OCTaHETCA HE paclaBIIeHcs depes
acraza
4)75%

UHTEpBa
5)25% 7

MPOM30HTH, YTOOBI HECTAOUIIBHBIN H30TOI AMEPHITHS

2091;1- 0

OI1 BUCMyTa 83




JNIEMEHTA o6pa303anoc$?

1)8amud4p
2)9au3p

14 ;
6. Slnpo asota

17 17~ | 16 16
ot 289 598 4350

4 Be
7. Slnpo Gepunmus 4

Dp 2n & 4He 5

- _>fe‘ +Vv, +Vv
8. Peakius K i € H

1) cUMHOBOrO MOMEHTA UMILYJIbCA,
2) NeNTOHHOTO 3apsa;
3) 2JIEKTPUYECKOTO 3apsa.

9. 3aKOHOM COXPAHEHHUS JIICKTPUYECH
1 H —e +V, _lf_V#

2) n+p—e +v,

saxBatuno &|-wactumy (2

, TOTJIOTHB jieliTpon |
YacTHLA [IPU 3TOM BEIOPACHIBACTCS?
|

3)6aus5p
4YToau3p
4 He) |
¥ UCIIYCTHJIO IIPOTOH. SImpo Kaxoro
17
51
2H 3 10

, IpeBpamaercs B sapo 6opa 2 . Kaxas

HCITYCKaeTCs 4 -KBaHT

HE MOJKCT UATH HU3-3a HAPYIICHNA 3aKOHA COXPaAHEHUS

LOT'0 3apsfa 3arpeIieHa peaKius
+

4) Vﬂ+7’l-—)p+,u .

10. M3 npuBeieHHBIX CXEM B3aHMOIPEBPAILCHI YACTHI] AHHATUIIAILE COOTBETCTBYET

1) S y+y 32) pon+e

11. B nopsake iBo3pacTaHus U

pacrojiararTes CIefyromuM 00pazon

TV, 3)K0—>7r++.7r_ 4)e++e_—>y'+7/.

HTECHCHBHOCTH q)YHI[aMGHTaJ'IBHI)Ie B3aUMOJCHCTBUSA

1) smexTpoMarHuTHOE, cnaboe, IpaBUTAIMOHHOE, CHIIBHOE,
2) cnaboe, CUIBHOE, TPABUTALIMOHHOE, SJIEKTPOMATHUTHOE,
3) DBIIeKTPOMarHUTHOE, I‘paBI/ITaIII/IOHJHOE:, cnaboe, CHIIBHOE;

4) rpaBUTalMOHHOE, cHaboe, AIEKTP

OMarauTHOC, CHJIBHOE.

IIpomesxyTounas aTTeCTAlHN IPOXOAHUT B (OpMe sK3aMeHa.

Borpocs! x sx3amMeny

1. Temmoroe wmamydeHne. PaBHoBecHoe wusnyuenue. XapakTepHCTHKH TEMLIOBOIO

U3IYYCHUS. |

|
2. AGcomorno weprHoe Teno. 3akon Kupxroda. 3akon Credana-BonbiMana U 3aKoH

BuHa. |
Pacnipenenenue sHEpruu B C

o

rekTpe abcomoTHo uepHOro Ttesa. Popmyna Pases-

Jxunca. YibTpaduonetoBas karactpoda.

o e

D¢ dexr Komirona u ero Teop
Mognens atoma Pesepdopna. I1

e IR

MHKPOYACTHIL, |

KBanToBas ruftoresa u gopmyiia [ianka

Bremnuit (bOTOSHCKTpI/I‘-IGCKI/I]j 3 exT u ero 3akoHsr. POTOHEL
[

o1,
berynnatel bopa. Atom Bojopoza.

I'mmoresa ge| Bpoitnsd, Dkcn¢puUMEHTaNbHOE MOATBEPIIEHHE BOJHOBEIX CBOICTB

9.  CoOTHOIIEHUE HEONPeAeIEHHOLTE!.
10. Bonnosasi hyHKIHMS, ee CBOUCTBA M CTATUCTHYCCKHN CMBICI.
11. Hecranmonaphoe ypasuenue [[peaunrepa.




CTanuoHapHoe ypaBHeHue 11
YacTuia B MOTEHIIHAIBHOM M
[IpoxosxaeHye 4acTHIIEI Hepes
KBaHTOBBII rapMOHUYECKHIA O
Vpasuenue lllpeaunrepa ams
MArHUTHOE KBAHTOBEIE UHCIIA.
17. Ksanropanue 3Hepruu sex
[TpaBuio otGopa.
18. OpOuTanbHblf 1 MarHUTHEIH
19. CoOCTBEHHBIH MeXaHHYECKH
MAarHUTHBIH MOMEHT 3JIEKTPOH
Ongir HlTepna u ['epraxa.
[pranumn 3ampera [aymu. [Tej
Ifornomenne, CIOHTaHHOE
DUHIITeHHA. |
Jlazepel. IIprHnun neficTBus Ji
Kinaccuueckas Teopus Temnoel
KBanToBast TEOpUS TEIITOEMKQ
Teopus Temioemkocta Jebas,
Bosoner 1 ¢epmuonsr. [lou
d)epMH-}Z[Hpafca.
OHEPreTUYECKUE 30HEI B KPHC
Pacnipesienesue 3imeKTpoHOB
TeJI Ha METANIBL, TOIYIPOBOIH
CobcrBeHHas U MpUMeECHas TIp
ONEeKTPOIpPOBOIHOCTE TB
3IIEKTPOIIPOBOTHOCTH METAIIIO
P-n nepexon. ITonynpoBogHus
XapaKTepHUCTUKU aTOMHOTO $
aapa.

12.
13.
14.
15.
16.

20.
21.

22,
23.
24,
25.
26.

27.
28.

29.
30.

31.
32.

33.
34. SlnepHble peakIMy ¥ 3aKOHEI
JCIICHUSL.

35. Peaxnus CHHTE3a ATOMHBIX ST

36. Buugpl B3auMoIeHcTBUH U Kitag

37. MeToBlI perucTpalvu 3jIeMel|

38. YacTuue! u aHTHyacTHIbL. Hel

3aKOHBI PaAMOaKTUBHOTO PACI]

pefMHTepa.
e,

OTEHIHAIBHBIHN Oapbep.
CIUIULATOP.
3JICKTPOHA B aTOME BoJopoja. [ 1aBHOe, opOUTanbHOE U

rpona B atome Bogopoaa. CrexTp aToma BOJIOpPOja.

X

OMEHT JIEKTPOHA. ‘
MOMEHT MMIynbca 3nekTpoHa (cmuH). CIMHOBBIMX
A. CIIMHOBOE ¥ MarHUTHOE CIIHHOBOE KBAHTOBLIE YKCIIA.

DHOJIAYECKas CUCcTEMa 3JIeMeHTOB MeHieseena.
U MHAyLHpOBaHHOe wusnydeHue. Koadduuuenro

[a3€pOB.

MKOCTH. 3akoH J[romonra u I1Tu.

CTH DWHIITEHHA.

@DOHOHEI.

ITHE O KBAHTOBBIX CTAaTHCTHKaxX boze-OiHmireiina u

rajuiax.

10 JHEPreTHYecKuM 30HaM. Kiaccnpukanusa Teepabix
UKU U TU3ICKTPUKH.

OBOJMMOCTH TIOJYIPOBOTHUKOB.

>PIBIX TEJL TemiteparypHas

B U JIOJIYIIPOBOJHUKOB. Y poBeHb DepMu.
OBBIE TUOJIBL.

npa. Mogaenu aToMHOro siapa. Macca U 3Heprusl CBsizu

3aBHCHMOCTDB

ana. Anbba-, 6eTa- ¥ raMMa-u3TydeHHe.
coxpanenus. Peaknus nenenus snep. LemHas peaxmus

2p. [IpobiiemMa ynpaBisieMbIX TEPMOSIAEPHEIX PEaKIHIA,
cu(HKAIUS SIEMEHTAPHBIX YACTHII,

rapHeIX 9acTHL. KocMmuueckue yqmn.

(rrpuno. Kapku.

CaMOCTOHTeJII)HaH pa60Ta CTYACHTOB BKJIIOYACT B cels:

1.

2. BreayuTopHas  caMocT
YIIIyGJICHHOM H3YYEHHH JUCIUILINHEL
nabopatopHeM paGoTam. OCHOBHOM ()
H3y4YEHHE KOHCIIEKTa ne;KuHﬁ, PEKOMEHA

Camocrosrenbaas paGota 3aBepin
MOX€ET OCYLIECTBIATECS HA JIEKIKAX,
3aHATHAX, KOHCymbTanmsx. Kak dopma
paboTa CTYIEHTOB IIPE/ICTaBISET COOOH
[0 IPHOOPETEHUEO 3HAHME, OCYIECTRIISIG

KoHTpons BbINONHEHUS caMOCTOST)
3aIIUTEL JIAOOPAaTOPHEIX PaboT MO J(HCII
9K3aMeHe. f

AynmuTopHasi caMOCTOSITE]
Ha JJaOOpaTOPHBIX U MPAKTUYECKUXK 3aHT]

TbHAsg paboTa CTYAEHTa IO JWCIHIUINHE BBIMOJHACTCS

[HSX IIPH PEIICHUU 3a/1a4.

OATCIbHAs paboTa BBIIOJHSAETCS CTYHACHTOM IIpH

0 TeME IPOMACHHOM JICKUUH, [PU TOANOTOBKE K

OPMOH CaMOCTOSATENBHOH paboTEl CTYHEHTa SBISETCS

DBAHHOMN JINTEPATYPBHL.

ACT 3aJa4d BCEX JpPYTrUX BHJOB y4eOHOro mpoiiecca H

CeMUHapax, IPaKTHYECKHX 3aHATHIX, J1a00paTOpHBIX
oprammsanuy y4eOHOrO IpoIecca CamOCTOSTE/ILHAS
LEJICHAIIPABIIEHHYIO CHCTEMATUYECKYIO JIESTELHOCTE

PMYIO BHE aYTUTOPHU.
CIIbHOMH pa6OTBI OCYHICCTRJIACTCA B XOJC BBIIIOJIHCHUSA 1

ATUTAHE, TIPU BBIIIOJTHCHUM ITPAKTUYCCKUX 3aJaHul, Ha



BOHDOCBI AJI51 KOHTPOJIS CaMOCTOSTENEHOH paboThl

L.

2.

6.

1.
12.
13.

14.
15.
16.
17.

18.
19.

21.
22,
£3,
24,
25.
26.

27.
28.

29.

30.
31

33.

34.
35.

Kakoe u3nydeHHe HA3BIBACTCS TEIUIOBBIM, W YeM OHO OTIHYAETCS OT JpyTUX
(IepevrCInTe KaKUX) BUAOB HATYIeHUs?

JlaiiTe OmpeeNneHNus OCHOBHBIX XapaKTepUCTHK TEIUIOBOro m3iyueHus. Kakoe Tejo
Ha3BIBAETCS ABCOMOTHO YepHBIM?

Copmymuapyiite 3akon Kupxroda.

Kakoif Bu) mmeer pacnpenesienue QHCPTHH B CIEKTPe abCOMIOTHO YEpHOro Tenma?
Hapricyiite KpuBbIe pacnipe/ie/ieHus B 3aBHCHMOCTH OT JUTHHEL (MMM 9acTOTHI) BOJIHEI
VTS IBYX TeMIiepaTyp (T2>T1)

chopMynupyifne 3axoHbl Crepana — Bosbmana 1 cMemenus Buna.,

3anummre dqopmyny Pomes |- JDkueca M moscHuTe CyThb "ynbTpaduonerosoit
Karactpodser”. |

3anumnre Gopmyiy IlnaHKa u HOSCHHTE CYTh €r0 KBAHTOBOM TUIIOTE3EL,

Kaxoe u3 Ten, uepHoe wim HeuepHOE, MMeeT BbIIE TeMIIEPATypy, €CIIH UX SPKOCTH
OJTHHAKOBEI? |

B gem cocronr sBnenne, nassipaeMoe hotoshpexrom.

Cohopmynupyiite 3akoHB otospexkra. B uem 9TH, 3aKOHBI IIPOTUBOPEYAT
IPEICTAaBJICHAAM KIACCHYECKOR pu3uku?

Kak xauecrBeHHo, cnemys BOMHOBOIM KapTUHE H3JIy4eHUs, OOBACHUTE (GoTor(pext?

Ob6wscuure 3aKoHBI hoToaddheKTa, mexoms u3 (opmynsr DitHInTEHHA.

Yro Takoe KpacHas rpaHuna (poroadoexra, Uem omperienseTcs UMcaoBoe 3HAUCHHE
TPaHUYHOM YacTOTH? UTO BNMSET HA TONOKECHHUE KpacHOH rpaHuisl Gpotoaddexra?

Yto Takoe GOTOITEMEHT K KaKOBa €ro BOJIbTAMIIEpHAS XapaKTEPUCTHKA?

[Toyemy GbL1a OTBEprHYTa MOleib aroma ToMIcoHa?

B uéM mpoTuBOpeyrs npeoxeHHON Pesepdopnom nnaneraproit Moxemn atoma?

B d4em cymmHOCTH TC€OpHH | aTtoma, mpeanoxenHo bopom? Chopmynupyiite
nocrynare! bopa. Kakoss! nefo¢rarku reopun Bopa?

Cnextper aToMoB. CrieKTpasibHEIe CepUH aToMa BOJIOpOJIA.

Kakne TumBl coymapeHHil | BO3MOYHEI MEXZY 3JEKTPOHAMH, YCKOPAEMBIMH
JIIEKTPUYECKUM TI0JIEM, H aTOMaMU?

B uém saxmouaercs ombir ®panka u I €pua, U Kakue OCHOBHBIC BBLIBOJIBI MOKHO
CHenaTh Ha OCHOBAHUH OIIBITA?

Kakne KBaHTOBBIE YHCIIA ONMCKIBAIOT COCTOSHMIE MHKPOYACTHUIIBI?

Hem onpenensercs dIeKTPOHHOE COCTOSHIE H30JIMPOBAHHOI'O aTOMA?

O6bscHuTE Iponiece 06pasoBaHis FHEPIETHYECKUX 30H B TBEPJIOM TEJIE.

OT 4ero 3aBUCAT IWIHPHHA PAsPEIICHHON 30HbI U YHCIIO YPOBHEH B Heit?

KaxoBa 30HHas cTpyKTypa NPOBOAHHKA, NOJYIIPOBOJHHUKA U U30JIATOPa?

OGpsicHUTE ' MeXaHU3M ¢oOCTBEHHOM U IIPUMECHOH IPOBOAUMOCTH
MOJIYIPOBOJHUKOB.

Kako ¢usuaeckuit cMpic modsrus yposrs Gepmu?

Yem obbsicHsIETC pazinyume TEMIIEPATYPHOM 3aBUCHMOCTH 3IEKTPOIPOBOIHOCTH Y
METaJIOB M IIOJIYIIPOBOAHUKOB?

OGBsICHATE 3aBUCHMOCTD  ITOJIQIKEHHS ypoBHS OepMH U KOHIIEHTPALMH CBOGOIHBIX
HocHUTeNeH 3apsi/ia B OTYNPOBOJHUKAX OT TeMIIEPATYPHL.

OGbscanTe QUIHICCKHE TIPOIIEECHI, TPOMCXOANITE py 00pa3oBaHUK P-N [EPEX0Ia.

Hapucyiite sHeprermueckue 30HBI B 06MacTd p-n nepexonga U oOBACHHUTE, E YeM
COCTOUT NEHCTBHE BHENUIHETO YIGKTPHICCKOTO TIOJA Ha p-n nepexoy.

UTo Ha3BIBACICS pPagMOAaKTHEHOCTHIO? Kakue IPOIECChl OTHOCATCA K UMCIY
pa,I[I/IoaKTI/IBHI:IXi?

Ha weM ocHOBAaH mpuHIMN peryicTparnuy u U3MEPEHHSI PaJHOAKTUBHOTO H3JydeHus?
Kaxue npu6opsl IPHMEHIOTCS 1S STHX Hejteil?

OO6bscHATE YCTPOKCTBO M NPHHIMIT AeHCTBHS CUETIHKA I'efirepa.

OnuiuTe Iporecerl, IPOUCXOIMIIUE B ra3opaspsAaHbIX CUCTUHKAX.




36. Ilepeuncnute GU3MUIECKHE IIPOLECCH, IPOUCKOAIIIAE IIPH B3aUMOJCHCTBHH B-

H3JIyYEHHs C BELCCTBOM.

37. B deM 3aKmOYAIOTCS IPOUECCHl YIPYrOro pPACCESHUS SIEKTPOHOB SLIpaMH,

SJICKTPOHOB Ha 3JIEKTPOHAX?

38. Yem OOYCINOBTEHBI IIOTEPH OHEPTMM WYACTHIE! [PH [POXONKICHHM yepes

TIOTJIOIIAOINYIO CpenLy?

39. Yro npoMCXOMUT IPH IPOXO/ICHAN HIEKTPOHA YEPe3 IOrTOTUTENE?

40. KakoBBI 0COGEHHOCTH HPOX(

XKICHHUA Yepe3 IOTIOTUTEIh MOHO2HEPIeTHYCUKUX B-

HaCTUI U B-H3/Ty4eHNs, IMEIONIEro HelpepHIBHbII 9HEPIr'eTHYECKHUN CIIEKTp?
|

7. YYEBHO-METOAMYECKOE 1 UHOOPMAIITMOHHOE OBECIIEYEHUE

ANC

a) OCHOBHAsI JTUTepaTypa*:

HUIIJIMHBI (MO YJIA)

1. ®usuka. BonHoBas ontnka. KpanToBas mpupona M3yueHus. DNeMeHTH aTOMHON
anepHod pusuku: Yueb. moc. / C.U.Kysneuos, A.M.Juzgep - 3-¢ usn., nepepab. u joi. - M.:
Bysos. yue6.: HUI UHOPA-M, 2015 - 212 c.: 60x90 1/16.(mr) ISBN 978-5-9558-0350-0.

2. TamnsikoBa-Bymkesny 1
Crpoenue u pusnyecKue cBOHCTBA Bellle
Bymxesuy 1..— DieKTpoH.TeKCTOBbIE
¢.— Pexum mocryna: http://www.iprboo

3. I'anxun A.@. Jlexuunu o pusux
IIpokomepa Bramumupekait  roc
['puropresrnya u Huxomas I'puropsesuy
rOCYIapCTBEHHBIH YHUBEPCHTET MMEHH

W. Ousuka. Yacts 2. Onreka. Keanrosas dusuka.

cTBa [DneKTpoHHBIN pecype]: yueOunk/ TammnbIKoBa-
AanHble.— Munck: Brmmitnras wkona, 2014.— 232
kshop.1u/35563.— BBC «IPRbooksy.

e [OnmextporHstit pecype] : [Bu.] / A. @. Tankuw, H. C.
YIApCTBEHHBIA  YHHBEPCHTET MMEHH AJekcaHipa
p CroneroBex (Bnl'Y).— Buamumup : Bnamuvupexuii
Anexcannpa I'puropsesuda u Hukomnas I'purophesmaa

Croneroseix (Bal'Y), -4U. 5: Kpantopas u AEpHAsT QHU3UKA.-— ODJIEKTPOHHBIE TEKCTOBBIE
Aanneie (1 gaim: 4,16 M6) .— 2015 .+ 94 ¢. : un., Tabn. — 3ariasue c THTYJIa dKpaHa.—
bubauorp.: ¢. 92 — QBO60;LHBIP"I JOCTYIl B BJICKTPOHHBIX YUTAJBHBIX 3aax Oubiuorexu .—
Microsoft Office Word .— <URL:http:/g.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) nonmoHMTEIBHAS JIATEPATYPAT:

1. Escuna E.M. Ontuka. OcHOBEI
y4e0HO-MeTONIeCcKoe Mmocodue s j1ab
B.B.— DnexTpoH.TeKCTOBEIE NaHHbIE.—
uacturyt, 3bC ACB, 2011.— 107 c.—
IBC «IPRbooksy. |

KBAHTOBOM W ANCPHOM QH3UKHU [ DIEKTPOHHEIH pecypce]:
DPaTOpHEIX paboT no ¢pusuke/ Escuna E.M., CobGonena
ACTpaxaHb: ACTPaXaHCKU MHKEHEPHO-CTPOUTETBHbIIT
Pexxum moctyma: http://www.iprbookshop.ru/17059.—

2. Anmatos A B. ®usuka. ATomHas dusmka [DIeKTPOHHBI pecypc]: yuebnoe nocobue/
AnnatoB A.B.— OIeKTPOH.TEKCTOBBIE JaHHBE.— Boirorpax: Bonrorpagckuii  uHCTHTYT

OuzHeca,  Bysosckoe

o0paszoBanug,

2009.— 116 ¢—  Pexum  jnocryma:

http://www.iprbookshop.ru/11355.— DBC «IPRbooks»

3. Xapenosa C.B. ®usnka aromos

1 MoJIeKyIL. Sinepuas dusuka [DneKTpoHubi pecype] :

METOLUYECKUE )’KaBaHI/Ii}I K Ha60paTOpH[bIM pabotam mo ¢msmke / C. B. XKapenosa, H. C.
[Tpoxomesa, E. JI. Illamanckas ; BnajiuMEpCKHil roCyfapCTBEHHbII yHusepeurer (Bnl'Y),
Kagexpa ¢pusuku u npuxnagnoit Maremgruku ; nox pen. E. JI. [llamanckas .— JNEKTPOHHBIC

TeKCToBbIe mamuble (1 Qain : 431 K6

— Buamumup : Bragumupckuil rocynapereHHBIM

yausepeuter (Bal'Y), 2010 .— 38 c. : un|, Tabin. — 3aruasue ¢ THTYIA 5Kpana .— JNeKTpoHHAs
BEPCHS eyaTHOH myGnukanun .— bubmyorp.: ¢. 36 .— CroGoauslii noctyn .— Adobe Acrobat
Reader 4.0 — <URL:http:/e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf>.

4. Kapenosa C.B. ®usuka TBEpHOrO Tena [DIeKTPOHHBIH pecypce]

yKaszaHus K 7ab0paTOpHEIM paboTaMm 1o
[llamanckas ; Bnagmmupekuit rocymape

. METOJHNYECKHE
¢usuxe / C. B. XKapenosa, H. C. IIpoxomesa, E. JI.
TBeHHbIH yHuBepcurer (Bal'Y), Kadenpa ¢usnky u

IIPUKIAHON MaTeMaTHky ; o pex. C. B. XKapenoBa .— DiekTpoHHEIE TeKCTOBEIE JaHHbIe (1
batin : 356 K6) .— Bnamumup : Biamummpexuii rocynapcTeeHnblil yausepcurer (Bnl'Y), 2010

— 40 c. : wun., Tabm. —— 3arnaBue c

THTYJIA 9KpaHa .— OJIEKTPOHHAas BEPCHs I1€9aTHOM




nyOmikauun .— Bubnmorp.: ¢. 38 .— (
<URL:http://e.lib.vlsu.ru/bitstream/1 234
5. IIpoxomesa, 1Haaema Cepit
pecype] / H. C. Ilpoxoruesa ; Biagumuy
2-e, HCIP. U JOI. — DIEKTPOHHBIE TE
BiranuMupekuii rocynapeTBeHHBIN YHUIB
JKpaHa .— DIeKTPOHHAsA BepCusl revart
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