nmenn Anexcanapa I'puropbesnya u Hukoon

MunncrepceTso o6pazosanusi u Hayku Poccniickoit @eaepannu
denepanbHOE rOCyJapcTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YIPEKACHHE
BBICIIETO NPOPECCHOHAIBHOI0 00pa3oBaHHs
«BlaxuMHupcKuii rocyIapcTBeHHbIH YHHBEPCHTET
FI'patophésuua CToNETOBLIX)

(Bal'y);

A A Jlandunos
{ | j 20‘:{_.51".

PABOYAS ITPOI'PAMMA JUCHHUILIUHBI

OU3UKA

Hampasnenue noxrorosku 02.03.03 Maremaruyeckoe 0OecneyeHHe U aTMHHHCTPUPOBAHHE

HH(GOPMAITMOHHBIX CHCTEM

[Mpodwas/iporpaMma IOArOTOBKH

YposeHs Beicero 00pazopanus OakaiaBpuar

®opma 06yyeHHus OuHO-3a04Hast (yCKOpeHHOe obydenue Ha Oase CIIO)

TpynoemkocTh 3au.| Jlekuuu Tpaxri. | Jlabopar. CPC 1 OM:’I;?pMoE}qum
CemecTp py ‘ ' > | 3ausTus, | pabotsl, ’ pamESDT
en,/ Hac. yac. yac. KOHTPOJIs
yac, yac. .
‘ (3K3./3aueT)
3 3/108 18 - 18 72 3auer
Hroro 3/108 18 - 18 72 3auer

Buagumup 2015




1. HEJIX OCBOEHHA JUCIIUITJIMHbBI
[lensmMr  ocBoeHMs JUCHMIUIMHBI «Duspkay sBiserca odecmeyeHue  Oyiymiero
cHenuanucTa HaydHod (u3mueckoit 0Ga3oi, Ha KOTOpPOH B BBICINEH TEXHHYECKOH IIKOIE
CTPOUTCS OOIIEHIDKEHEPHAs U CIENHaIbHas HOAroToBKa. IlocieioBaTenbHOe H3yYeHHE 17637087
BEIpabaThIBaeT crenuduyeckuil MeTol MBIIUIEHHs, (QU3HYECKYI0 MHTYMIHUIO, KOTOPEIE
OKa3bIBAIOTCS BechbMa ILIOJOTBOPHBEIME H B JApyrux Haykax. CIEIMaIuCTBl, IHONYYHBIIHE
IMHEpOKoe (U3MKO-MaTeMaTHdeckoe o0pa3oBaHHe, MOIYT CaMOCTOSTEIbHO OCBAHBAaTh HOBBIC
TEXHHYECKHE HAMpaBJIeHHs, YCIEIIHO paboTaTh B HHX, JIEIKO IMEPEXOJUTh OT PEIUCHHs OJHUX
3a7ayu K JPYTMM, MCKATh HECTAHJAPTHBIE H HETPAJUIMOHHBIE IyTH, YTO OCOOEHHO BAIKHO IS
1poecCHOHATEHON MOOMIIBPHOCTH CTIENHAIHCTOB B YCIOBUSIX YCKOPEHHOTO Pa3sBUTHsI TEXHUKH.
3amaun QUCIIANIIHHEL
e TEOpeTHYecKas MOArOTOBKA B 0ONAcTH (M3HKH, NO3BOJLSIOIIAs OYIyIIMM HHKEHepam
OPHEHTHpPOBATHLCA B MOTOKE HAYYHON M TEXHHYECKOH HHpopMamuu ¥ 00ecreunBalomnas um
BO3MOYKHOCTD HCIIOJIB30BAHMS HOBBIX (M3MYECKUX IIPUHIUIIOB B TeX 00IACTAX, B KOTOPBIX
OHH CIIENHATH3UPYIOTCS;
¢ (opMHpOBaHHE HAYYHOI'O MBIIUIEHHS, B YaCTHOCTH INPABHIILHOTO MOHHMAHMS I'DaHMII
IPUMEHMMOCTH Pa3THYHBIX (GH3NYECKUX TOHATUH, 3aKOHOB, TEOPHH M YMECHHS OLECHUBATEH
CTEIEeHb JOCTOBEPHOCTH Pe3yJIbTaTOB, MOMYIEHHBIX ¢ MOMOIIBIO SKCIEPHMEHTAILHEIX HITH
MaTeMaTHYECKHX METOJ0B HCCJIeIOBAHHUS;
e BEIPaOOTKA IIPHEMOB H HABBIKOB PELICHHH KOHKPETHBIX 3aJ[a4 3 pasHbIX obnacrell pusuky,
MOMOTAIOLIKX CTY/IEHTaM B JIaIbHEHINEM perlaTh HHXKEHEPHBIE 3a/1a4H.
e 03HAaKOMJIGHHE CTYJEHTOB C COBPEMEHHOW Hay4HOW amnmapaTypoil M BeIpaOOTKa y HHX
HAuaJlbHBIX HABLIKOB  IPOBENEHHS HSKCIEPHMEHTAIbHBIX HAYYHBIX  HCCIENOBaHUii
pa3IuYHBIX (PUIHYECKHUX SBICHHH U OLEHKH IOTPEIIHOCTEH H3MEPEHHIA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnummuna «®Pu3kKa» OTHOCHTCS K 0a30BOM 9acTH OCHOBHOH NpoQeccCHOHANLHOI
o6pa3zoBaTensHOM mporpaMMel. M3yderue JUCHMILIMHBI TPOXOIUT B TPETBEM CEMECTPE.

Jlns ycmemHoro ocBOeHHs Kypca (GU3MKH CTyAeHTaM HeoOXOOMMO 3HaTh CIIEJYHOLIHE
pasznensl Beiciiedl maremaruku: lubdepennuansaoe neuncnenue, Marerpanknoe HCYACICHHE,
AHanuTHYecKas TeOMeTpHs W JiMHelHas anreOpa, Psamel, DNeMEHTBl BEKTOPDHOIO aAHAIM3a,
DOyHKIMH KOMIUIEKCHOrO nepemeHHoro, JluddepeHnuanbaeie ypaBHEHHs, DIEMEHTH! TEOPHU
BEPOSTHOCTEH M MaTeMaTHYECKOH CTATHCTHKH.

OcBoeHHe AUCLMIUIMHBL HEOOXOAMMO Ui M3ydeHHs CIACAYIOIMX IHUCLHUILIHH y4eOHOTo
mana: «Teopust BEPOSATHOCTH U MaTEMaTHYecKas CTATHCTHKA», «YPaBHEHUs MaTeMaTHYeCKOH
dusukny», «Hay4yno-uccepoBarenbekas paboTay, BBIIOJHEHHE BBITYCKHOM KBATM(QHKAMOHHOH
paboTEI.

3. KOMIIETEHIIUHA OBYYAIOIIET'OCsl, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUS JUCITUITJIMHBI
B pesynerare OCBOGHHS MUCHHIUIMHBI 0OydaroIHiCA JOJDKEH OBIAJETH CJIECHYIOUTHMMY
KOMIIETEHITHSIMHU:
FOTOBHOCTEIO K Pa3paboTke MOAETUPYIOIUX AITOPATMOB H PeaIH3allii UX Ha Oasze
A3BIKOB H [IAKETOB MPHKJIAJHBIX nporpamMM moxaenuposanus (I1K-3).
B pesynbrare OCBOSHHS JUCIHILTMHEI 00y9aloIIHIiCs JOIDKEH IEMOHCTPUPOBATH CIIEAYIOLTHE
pe3yJIbTaThl 00pa3oBaHMA:
1) 3uars:
o (yHIAMEHTAIbHbIE 3aKOHBI TIPHPOIBI M MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B 00iacTi
kBauToBo# ¢usuku (ITK-3).
2) YMeTs:
® [PUMEHATEH MATEMATHYECKHE METObI JUIS peIleH s npakTaueckux 3anaq (I1K-3).
3) Bnaners:
© HaBBIKAMH KOPpPeKTHO (HOpMYIHpPOBATh €CTECTBEHHOHAYYHBIE 3a/1a4H.



4. CTPYKTYPA CO}IEP}K'AHI/IE III’ICHI/IHJIHHBI
O61mas TPYI0eMKOCTE MCIMILTHHEI COCTABIISET 3 3a4eTHRIX equHAIEL, 108 dacos.

Buaet yue6Hoit paboTel, BKIIOUAs 06 Dopmel TEKyIero
o CAMOCTOSATENBHYIO paboTy CTYIEHTOB o KOHTPONSA
E H TPYAOEMKOCTH (B Yacax) yictnod YCIIEBAEMOCTH
E‘ 2 PacoTH, (ne m;demm
Ne Paznen (Tema) 3 8 g g 2 C MPHMEHEHHEM c‘,mt:mpa )
= % - EMec )
n/n JHCLHITJTHHBI (3 E g § g E. E E E o § HHT:{I;?;E:;HHX tbopma
o 2 S A S| & |2 (8 wacax / %) MPOMEICYTOHHOH
s ] E 8|8 g E'a B A * aTTeCTalMM
= = < (no cemecmpam)
KBanToBas npupona Peifrunr-

{ [ RmieRER L1 3|13 9 - 9 - 36 | - 9/50% koHTpONs Nel,
OnemMeHTHl KBAHTOBOI Ne2
MEXaHUKH S

Peiitunr-
- Nod

) OneMeHTH! QU3HKH 3 13 9 ) 9 ) 36 | - 9/50% KOHTpoOJb NoJ,
TBEPIOro Tena 15 3a9eT

Beero 18 - 18 | - [ 72| - | 18/50% 3a4er
Conepmaﬂne pa3ae/oB JHCHHIIJIHHBI
Temer €JIbl JUCIIMIUIHHEI KOrB0 | ooy | MPAETE- | nuGopa. cpe
> PAslt Auch 4acoB H 4eCKHe | TODHBIE pe

Pasnen 1. KBanToBas npupoaa H3ay4eHHs 54 2 - 2 50

Jlexuus 1. 3akoHbl TeIU10BOro H3TyueHHs. KsanToBele 54 5 5 5

cBoiicTBa creTa. BonHOBBIE CBOHCTBA MUKPOUYACTHIL. )

Pa3zges 2. DiieMenThI PUIHKH TBEPAOTO TeJla 54 2 - ) 50

Jlexims 2. TerioeMKOCTE TBEPABIX TEII. 30HHAsA 54 5 9 50

TEOpHs TBEPBIX TEI.

3aver -

HUtoro ‘ 108 4 - 4 100

5. OBPA30BATEJIbHBIE TEXHOJIOI'HA

e JIEKIIMOHHO-CEMHMHApcKas cucreMa o00ydeHHS (TpagHLMOHHBIE JEKIMOHHEIE U
nabopaTopHbIE 3aHATHA);

e o0ydeHHe B MAIBIX IpyNIax (BHIIONHEHHE Ja00paTOpHBIX paboT B IpyINnax M3 JIBYX HIIH
TPEX YENOBEK);

e MacTep-Kiacchl (IeMOHCTpalyd Ha NPAaKTHYECKHUX 3aHATHAX NPHHIMIIOB pacdeTa 3a1aq
110 pas3/IMYHBIM TEMaM);

e [IpUMEHEHHE MYJIbLTHMEIHAa TEXHOJOIMH (IIpOBEJEHHE JIEKIMOHHEIX M CEMHHAPCKHX
3aHATHH C MPHMEHEHUEM KOMIBIOTEPHBIX IIPE3EHTALMH M JIEMOHCTPAIIMOHHEIX POJIHKOB
C MOMOIIBIO IPOEKTOpa HIH KOMIIBIOTEDA);

® HHPOPMAIMOHHO-KOMMYHHUKAMOHHBIE TEXHOJOTMH (IpHMEHEHHE MHQOPMaIHOHHBIX
TEXHOJIOTHH JUTsI MOHHTOPHHTa TEKYIeH yCrieBaeMOCTH CTYAEHTOB U KOHTPOJIS 3HAHHH).

6. OLHEHOYHBIE CPEJICTBA JUISI TEKYIIIET'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOM ATTECTAIIAA 11O UTOT'AM OCBOEHMS!
JUCHUIIIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMA PABOTBI CTY/IEHTOB
Texymuii KOHTPOJIbL YCIEBAEMOCTH SBJIAETCS paclpelesEHHBIM H OCHOBAH HA OLCHKE
HECKOJIBKHX COCTaBJIIOIINX.
1. Pe3synbrarsl peHTUHI-KOHTPOJIA.
2. DBeimonHeHHe U 3anuTa 1abopaTopHEIX paboT.




3. BrmonHEeHHE NpaKTHYECKHUX 3aJaHHH.

Bompocs! peittunr-kosTposs Nel

1. Temmeparypa abcomotHo uepHoro Tema T = 6000 K. Ecmm Ttemmeparypy tena
YMEHBIIKTh B 2 pa3a, TO SHepreTHdecKas CBETUMOCT a0COIIOTHO YEPHOI0 TeJla

1) ymensmmuTes B 4 paza 3) yBenmuuTes B 2 pasza

2) yBenuuuTes B 16 pas 4) ymeHpmuTcs B 16 pas

2. Ecnu 1iMHa BOIHBL, COOTBETCTBYIONIAS MAKCHMYMY H3IIyUeHHs YMEHBIIUIACh B 4 pasa,
TO TeMIIepaTypa abCOJIFOTHO YEPHOTO TeNa

1) yBenuuunace B 2 pasa 3) yBenu4mnack B 4 pasa

2) yMeHBIIWIACh B 4 paza 4) ymeHbIIHIIACH B 2 pasa.

3. Ecnu 3auepHEHHYIO IUIACTUHKY, Ha KOTOPYIO NaJaeT CBET, 3AMEHUTh Ha 3€PKAJIBHYIO
TOH K€ TIOIIAH, TO CBETOBOE JIaBJICHHE

1) ocTaneTcs HeM3MEHHBIM;

2) yMEHBIIHUTCA B 2 pasa;

3) yBenuuuTcs B 2 pasa.

4. DNeKTPOH B aTOME [EepexXOUT U3 BO30YKIEHHOTO COCTOSHMS C IHEpPruei £ B OCHOBHOE
cocrosiHue ¢ sHepruei Ey. [Ipu aTom ucmyckaercs hotoH. Macca ucrynieHHoro GoToHa paBHa
E -E, E,~E E —-E, E,—E E +E,
2

2

1) ¢ ) ¢ 3) he 4) he 5 ¢

5. YacroTa nmanarommero Ha (JOTORIEMEHT H3Ty4eHHs yMeHbINaeTcs BABoe. Bo ckonbko pas
HYy)KHO HW3MEHHUTHL 3aJIep)KHBAaIOIee HaNpsDKEHHe, eciad paboTOH BHIXOAA OSJIEKTpOHA U3
Matepraia GpoTodIeMeHTa MOXKHO IpeHeOpeds?

1) yBenuuuTh B 2 paza;  3) YBEIHYHUTH B V2 pas; 5)ocTaBUTE 0€3 H3MEHEHHH.

2) YMEHBIIUTE B 2 pa3a; 4) yMEHbBIIUThH B V2 ﬁae,;

6. Ilpu 3aMeHe OIHOrO META/Ia APYTHM [UIMHA BOJIHBI, COOTBETCTBYIOIIAs KpacHOIl
rpaHHIle (boma@tbelma, yMeHbIIaercs. Pabora BrIxona IUis BTOpPOTO MeTajlla 0 CPaBHEHHIO
paboToil BeIXOJa ISl IEPBOTO

1) yBenmu4HIIach; 2) yMEHBIIMJIACh; 3) HEe H3MEHHJIACH.

7. Onertel CTOJIETOBA MO MCCIIEOBAHUIO B3aUMOICHCTBHS H3IIyUYCHHS C META/UIAMHK:
1) mO3BONMHMIIM ONIPENENNTE Pa3MeEpPBI A1pa;

2) moATBepAMIIA KBAaHTOBYIO IIPHPOY H3IIy4EHHUS;

3) noaTBEpIMIIA HAJIMYHE BOJIHOBBIX CBOMCTB y 3JIEKTPOHOB;

4) moATBEPIMIH THIIOTE3Y O JUCKPETHOM CIEKTPE SHEPIUH DIIEKTPOHOB B aTOMaXx.

8. B apdexre Komnrona poTon

1) BEIOMBAET IEKTPOH ¢ IIOBEPXHOCTH BEIIECTBA;

2) mepenaet 3MEKTPOHY YacTh JHEPTHH IIPH YIPYTOM CTOJIKHOBEHHH;
3) mepenaer 3NeKTPOHY YacTh SHEPTHH IIPH HEYNIPYTOM CTOJIKHOBEHHH.

9. OnprTel @panka U ['epiia Mo HCCIEN0BaHMIO JEKTPHYECKOT0 pa3psaia B apax pTyTH:
1) MO3BOJMIIA ONIPENENUTE pasMepEL A71pa;

2) moATBepIUIIA KBAHTOBYIO IIPUPOIY H3IIy4YEHHS,

3) moaTBepOUIM HAIHMYKE BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) moaTBEPIUIIH THIIOTE3Y O IACKPETHOM CIEKTpPEe SHEPTHH 3JIEKTPOHOB B aTOMaXx.

10. Ha pucyHke H300paXkeHBI CTAMOHAPHLIE OPOMTHI aTOMA
BOJIOpOJA COIJIACHO MOJENH bopa, a TakkKe YCJIOBHO




H300paXKeHBl MEPexXopl 3IEKTPOHA ¢ OJHOM CTalMOHApHOH OpOHTEI Ha  JIPYyTyIo,
COIIPOBOXKIAIOMIKECSA H3Ty4eHHeM KBaHTa 3Hepruu. B ynprpaduoneroroii 061acTu CrieKTpa TH
nepexoasl naiT cepuro Jlaiimana, B BuAMMOH — cepuro bamemepa, B uH(pakpacHoi — cepuio
[Tamena. Hanboneimeit yacToTe KBaHTa B BUANMO 00J1aCTH CIIEKTpa COOTBETCTBYET MEPEX0]T

I)n=4—->n=3
2)n=3—n=2
In=5r—»n=2
4 n=5—-n=1

11. B Teopuu bopa paguyc n-oif KpyroBoifi OpOHMTEI 3NIEKTpOHa B aroMe EOI0POIA
2
' i =T

BBIDAXAETCSI UYepe3 paguyc IepBod OpOUTHI (HOpMYIOi: . Ompepenure, Kax
H3MEHsAeTCA KHHeTHYeCKast DHEPrHs JIEKTPOHA IIPH NEePeX0Jie C TpeTheil OpOMTEI Ha INepBYIO.

1) yBenuuusaerces B 9 pas 4) ymensiaercs B 3 paza

2) yMeHbIIaetTcs B 9 pas 5) He MeHseTCH

3) yBenu4uBaeTCs B 3 pasa

12. Onerter JleBuccona u JHxepMepa 1o Audpakiiiy Ha KpUCTaLIax:

1) O3BOJIUIIK OTIPENETUTh Pa3MephI Spa;

2) NOATBEPAHIIM KBAHTOBYIO IPUPOLY H3ITyUEHHS;

3) nMoATBEPAMIIA HAIMYKME BOJTHOBBIX CBOHCTB Y AJIEKTPOHOB;

4) MoATBEPAHIIN THIIOTE3Y O AUCKPETHOM CIIEKTpPE SHEPIHH HJIEKTPOHOB B aTOMaX.

A
13. CpaBHuTe IyIMHY BOJHEI 1e Bpoiins A P g mapuka Maccod m = 0,2 1 ¥ npoTOHA
Maccoi m = 1,67-1‘{D'27 KT, UMEIOIIHUX OJMHAKOBBIE CKOPOCTH.
1) 6,57-1027 2) 8,35:107% 3)6,57-10% 4) 8,35:10%,

Bonpoce! peATHHT-KOHTpOIs No2
1. CranuonapHbIM ypaBHeHHEM [llpenuHrepa s 3JeKTpoHA B BOAOPOAOIOL0OHOM aTOME
SBJISCTCS YpaBHEHHE

2
L+ T By =0
Hd°x h
2
V2 +2—’;’ 1.2 |y=0
2) h 4neg r
2.2
mao ., X
Wi 2 e b iy
3) & 2
2 2m
Viy+—Ey=0
4) h

2. Ecnm y — GyHKOMA MMeET BHJ, YKa3aHHBIH Ha PHCYHKE, TO BEPOATHOCTh 0OHApPyKHTE
5JEKTPOH Ha Yy4acTKe

v 4 — L=




4)%

3. B xakoMm cinydae SHEpreTHUECKHil CIEKTp 3ne1crgona CILTOIIHO ?
1) 37eKTPOH B IOTEHIHATBLHOM svMe muprHOK 107" M

2) 2NEKTPOH B aTOMe

3) 31eKTPOH B MOJIEKYJIE BOAOPO/A

4) cBOOOIHBIN 3JIEKTPOH.

4. MakcuMaIbHOE 3HAYEHHE MPOEKIMH MOMEHTa HMITYJIbCa JEKTPOHA, Haxoudmerocs B f-
COCTOSIHMH, Ha HallpaBJIeHWE BHEITHEr0 MArHUTHOTO II0JISl PABHO

WA, 2)2h; 3)3h; 4)4h,

5. CKOJBKO pa3lIMUHBIX COCTOSHHUN MOXET UMETh DJIEKTPOH C INIABHBIM KBAHTOEBIM YHCIIOM
n=47?
1) 15; 2)48; 3)32; 4)54.

6. OnpeenuTs aTOM, Y KOTOPOTO B OCHOBHOM COCTOSIHHH 3anonHeHs! K, L, M —cion n B N
— CJI0€ PACIIOJIOKEHEI 7 DIIEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBaeTCsl aKTHBHOM, €CJIM OHA

1) MONHOCTHIO MOTJIOUIAET MAAAIOIIEE HA HEE H3TYUEHHUE;
2) IIONHOCTLIO paccerBaeT Majalollee Ha Hee U3IIyueHHe,;
3) ycunuBaeT najaroiiee Ha Hee H3IyueHHeE.

8. Cucrema HaKa4KH Jiazepa [03BOJSAET

1) co3maTe MHBEPCHYIO HACEIEHHOCTh B AKTUBHOM CpeleE;

2) BBI3BaTh BEIHYXK/JCHHOE H3Ty4EeHHE (JOTOHOB;

3) obecreunTh BEICOKYIO KOT€PEHTHOCTS JIA3EPHOIO H3JIyYEHHU .

9. PaccMOTpHUM IBa KBAaHTOBBIX COCTOSIHHS, B KOTOPBIX HAXOJMUTCS CHCTEMa ATOMOB, C
sHeprusMu £, u E;, npuuem E; > E;. Cucrema OyIeT HaXOZUTHCA B COCTOSIHHM C MHBEPCHOT
HAceJIEeHHOCTBIO, €ClIM YHCiI0 aToMoB N ¢ sHepruel E; Oyner

1) paBHO yncy aToMOB N; ¢ 3HEpruei £y,

2) Menslie, 4eM Na;

3) Gospire, yem N,.

10. ITpunnun [aynu cnpasennus

1) s Bcex TOXIECTBEHHBIX YaCTHI] KBAHTOBOMEXaHHYECKOM CHCTEMEL,
2) U1l CHCTEMBI TOXKJIECTBEHHBIX D030HOB;

3) U1 CHCTEMBI TOXK/IECTBEHHBIX (JEPMHUOHOB.

11. lenenune yactuil Ha 6030HHBI U (PEPMHOHBI OLIPEEIIAETCS
1) TONBEKO IIaBHEIM KBAHTOBBIM YHCIIOM 72;

2) TOJILKO OpOUTANLHEIM KBAHTOBEIM YHCIIOM /;

3) CIMHOBBIM KBaHTOBBIM YHCIIOM s}

4) opOuTaNbHBIM / H MArHUTHBIM 7 KBAHTOBBIMH YHCIIAMH.

12. 3aBHCHMOCTH MOJSIPHOH TerIoeMKocTH Cjy XMMHYECKH IPOCTBIX TBEPIBIX TEI OT
TeMIIepaTyphl NpeJicTaBlieHa Ha rpajuke



Cm
2R

1) 2) 3) 4)
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13.TemmoeMkocTs  cHCTeMbl, cocrosmeii 3 N = 10% KraccudeckmX TpeXMepHBIX

HE3aBHCHMBIX FapMOHHUYECKHUX OCIMIIIATOPOB IIpu Temneparype T = 300 K, pasna

1)414 JowK;  2) 4,14 Jow/K;  3) 1242 xJ/K; 4) 41,4 xIBr/K.

14. JleGait noJy4YMsl TEOPETHYECKYIO 3aBHCHMOCTH MOJIAPHOM TemnoeMkocTH () OT

TEMIIEpPaTyphl, pacCMaTpPHBas KPUCTAUTMYECKYIO PELIETKY KaK

1) cucreMy HEB3aUMOJEHCTBYIOIIMX YacTHIl, COBEpINAIOIIMX TEIUIOBBIE KOIeOaHHA ©
pPa3IMYHBIMHA YaCTOTAMHU;

2) cucreMy CBSI3aHHBIX YacTHI[, COBEpPIIAIOMIMX TEIUIOBHIE KoNeOaHMsS C OIMHAKOBBIMU
YacTOTAMH;

3) cHcTeMy CBSI3aHHBIX YacTHI[, COBEPINAIOMIMX TEIUIOBEIE KOJIEOAaHHS C pPa3IMUHBIMH
4acTOTAMH;

4) cucTeMy HEB3aMMOJEHCTBYIOIIMX 4YaCTHIl, COBEPINAIOIIMX TEIUIOBBIE KoyebaHus ¢
OJIMHAKOBBIMH YaCTOTAMH.

15. BasienTHast 30Ha COOCTBEHHBIX ITOJIYIIPOBOJHHKOB

1) yacTHYHO 3aHATA 3JEKTPOHAMH;

2) MOTHOCTBIO 3aHATA YJIEKTPOHAMH,

3) nepexpriBaeTca co cBOOOIHOM 30HOM BO30OYKIEHHBIX SHEPTHH.

16. C yBenuyeHHEM TEMIIEPATYPHI JEKTPOIPOBOJHOCTE IOJIYIIPOBOIHHUKOB
1) yBemHUHBaEeTCS;

2) ymMeHBIIaeTcs;

3) He MeHseTcs.

17. B obnacTu HU3KHX TeMIlepaTyp y NOIYIPOBOJIHUKOB IIpeodaanacT
1) aeIpoyHas IPOBOJUMOCTS;

2) 3NeKTPOHHAS MPOBOIUMOCT;

3) cobcTReHHAs IPOBOIMMOCTE;

4) npuMecHast IPOBOAUMOCTE.

Bonpockl peHTHHr-KoHTpoIs Ne3
1. JIns HyKJIOHOB BEPHBIMH SIBJISFOTCS CIIEIYIOIIHE YTBEPKACHUS

+
1) npoTon obnajaeT 3apsaoM, paBHbIM € ;
2) CIMH HEUTPOHA MEHBIIE CIIMHA IPOTOHA;
3) Macchl HYKJIOHOB IIPaKTHYECKH OJMHAKOBEL

2. Uem MmeHblIe SHEprus CBSI3U s]ipa, TeM

1) 6onpme y Hero nedexT Macc;

2) MeHBIIYIO paboTy HYXHO COBEPUIIHTh, YTOOBI pa3fe]HTh 3TO AAPO Ha OTACIBHBIE
HYKJIOHBI,

3) GoJiblie SHEPTUH BBIAEINTCS [IPH Paclale dTOro SApa Ha OT/IEJIbHEIE HYKJIOHb;



4) MeHbIIIE ero IHEePrHs MOKOS;
5) MeHbIIIe SHEPIHH BBIICIUTCS B PEAKIMH TEPMOSIEPHOTO CHHTE3a 3TOTO SAPA C APYTHMH
SLIPAMH.

3. Ilpn a-pacnaze

1) 3apsin siipa HE M3MEHHUTCS, Macca spa YMEHbIIaeTcsd Ha 4 a.e.M.;

2) 3apsn sfpa yMeHbIIaeTcs Ha 2e, Macca s/ipa YMEHBIIAeTCs Ha 4 a.e.M.;
3) 3apsiz siIpa yMEHbIIAETCs Ha 2e, Macca sapa He MEeHSAEeTCS;

4) 3apsan aapa yMeHbIIAeTCs Ha 4e, Macca sijpa yMeHbIIAETCs Ha 2 a.e.M.

4. Kakag 1ong paJgHOakTHBHEIX aTOMOB OCTAHETCS He pachablieiics uepe3 HMHTEpBall
BPEMEHH, PaBHBIH JIBYM I€pHOJaM IONIypaciazia
1) 50% 2) 67% 3)33% 4) 75% 5)25% 7

5. CKOJIBKO - ¥ - pacmafoB JOIKHO IPOM30NTH, YTOOB! HECTAOUIBLHBIN HU30TOM AMEPHIIHS
241 209 .+
o5 Am = 53 Bl o
IPEBPATHIICS B CTAOUIBHBINR H30TON BHCMYTA ;
1) 8 o w 4B 3)60uS5p
2)9 o1 3B H7Tau3p

14 4 g
7 o g AdE
6. Snpo asota saxBaTwio & -gactuiy

JIIeMeHTa 00pa3oBanocs?

17 17 16 16 17
1)9F 2)803)9F4)80 5)7‘N

) M HCIYCTUJIO MPOTOH. SIpO Kakoro

7. SAnpo Gepuiutus 4 Be , IOIJIOTHUB feiTpon |~ | mpespamaercs B sapo Gopa > . Kaxas
YJacTHIA IIPU ITOM BeIOpackiBaeTcs?

Dp 2)n 3)a 4)e 5) mcmyckaercst 7 -KBaHT

g p U e +v, +v,
. FeaKknusa HE MOXET HATH H3-3a HAPYLICHHUA 3aKOHa COX]PaHCHHUS

1) cIMHOBOTO MOMEHTa UMITYJIBCA;
2) NeNTOHHOIO 3apsijia;
3) anexTpHUYecKoro 3apsaaa.

9. 3aKOHOM COXpaHEHHs NEKTPHIECKOTO 3apsi/a 3alperieHa peaKiis

1)#M—>37+VG+V,J 3)n+ve—>p+e+

2)n+;_9——>e'+17e 4)Vﬂ+n—>p+,u"

10. M3 npEBEAEHHBIX CXeM B3aHMOTIPEBPAIIEHHH YaCTHIT AHHHTHIIAIMH COOTBETCTBYET
0 = e + s ay
1y & YTy pPpFATE FV, 3)K0—>7r*+7r g€ te D>y+y

1. B nopsake Bo3pacTaHHs WMHTEHCHBHOCTH (YHIAMEHTAILHBIE B3aHMOJEHCTBHS
pacnoyararoTcs ClIeLyIomuM oopazom

1) snexTpoMarauTHOE, c1aboe, TPABHTALHOHHOE, CHIIEHOE;

2) cnaboe, CHIBHOE, TPABHTAIIHOHHOE, HJIEKTPOMATHUTHOE;

3) BNIeKTPOMAarHUTHOE, FPABUTALIMOHHOE, Cl1aboe, CHIBHOE,

4) rpaBUTaNMOHHOE, C/1a00€e, EKTPOMArHUTHOE, CHIIBHOE.



IIpome:xyTO4YHAs aTTEeCTAIIUSA IPOXOIUT B (hOpMeE 3adeTa.

Bompock! k 3auety

1. Temnosoe wusmydenue. PaBHOBeCHOe H3IyuyeHHe. XapaKTEpHCTHKH TEIUIOBOTO
U3TY4EHUS.

2. AGcomorHo 4depHOe Teno. 3akoH Kupxroga. 3akon Credana-Bonbumana u 3akom
Buna.

3. PacmpeneneHme sHeprHmH B clekTpe abcoyroTHO 4depHoro Ttena. @opmymna Pomes-
Ixunca. YnsrpaduoneroBas katactpoda.

4. Kpantosas runoresa u ¢popmyna [Inanka

5. Bremmnuit GpoToanexTpudeckuii 3¢ dext u ero 3akoHBI. POTOHEL

6. Dddext Komnrona u ero Teopus.

7. Mopens atroma Pesepdopaa. [Toctynarsr bopa. ATom Bomopoa.

8. T'mnoresa ne Bpoiing. DxcrnepHMeHTAILHOE MOATBEPXKISHHE BOJHOBBIX CBOMCTE

MHUKPOYACTHII.

9. CooTHOIIEHHE HEOTIPEAEeICHHOCTEH.

10. BonHoBast GhyHKIHS, €€ CBOHACTBA H CTATHCTHYECKHH CMEICII.

11. Hecranmonaproe ypaBuenue lllpenunrepa.

12. Cranuonaproe ypasrenue lllpenunrepa.

13. Hactuna B MOTEHIHAIBHOH AMe.

14. TlpoxoxkIeHHe JacTHIBI Yepe3 MOTeHIHANBHBIA Gaphep.

15. KBaHTOBBI rapMOHHYECKHIH OCIHILISTOP.

16. Ypasuenue llIpeuHrepa uis 3JIeKTpOHA B aTOME BOIopoa. I iaBHoe, opOuTAILHOE 1
MarHUTHOE KBAHTOBEIE YHCIIA.

17. KsanTOBaHME 3HEPruH 3JIeKTpOHa B atoMe Bomopoza. CrekTp aroMa BOIOpOJA.
[IpaBumno orbopa.

18. OpOuTaNbHBI U MATHATHBIH MOMEHT 3JIEKTPOHA.

19. CoGcTBeHHBIH MeXaHMYECKMH MOMEHT HMITyjbca 3NekTpoHa (crmu). CIHHOBLIY
MardMTHBIA MOMEHT 371eKTpoHa. CIIMHOBOE M MarHHTHOE CIIHHOBOE KBAHTOBLIE YHCIIA.
Omnsrr HTepra u I'epnaxa.

20. Ilpunmun 3anpera [Taynu. [lepuoaudeckas cucteMa 3neMeHTOB MeHeneesa.

21. Ilormomenue, CIOHTAaHHOE M HHAYIMpOBaHHOe wu3mydeHue. KosdduimerTs!
OiHTERHA.

22. Jlazepsl. [lpuHnun neicTBHs Ta3epos.

23. Knaccuyeckas TeopHst TeIIOeMKOCTH. 3akoH Jlrosonra u ITtu.

24, KpaHTOBas T€OPHS TEIJIOEMKOCTH DHHIITEHHA.

25. Teopus Termmoemkoctu Jebas. PoOHOHEIL.

26. bozonsl u QepMuoHbl. [lOHATHE O KBAHTOBEIX CTATHCTHXAX bo3ze-DiHINTEeHHA 1
Oepmu-/lupaka.

27. DHepreTHdecKHe 30HBI B KPUCTAJIIAX.

28. Pacmpezenenne 31eKTPOHOB IO 3HEPreTHUeCKHM 30HaMm. Kilaccudukamus TBEpAbIX
TEJI Ha METaJlIbI, IIOJYIIPOBOAHUKH U THIIEKTPHKH.

29. CobGcTBeHHas U IPEMECHAs [IPOBOIUMOCTH MOJIYIIPOBOAHHUKOB.

30. DnexTponmpoBOAHOCTE TBEPBIX e Temmneparypnas 3aBHCUMOCT
9IIEKTPOIIPOBOJHOCTH METAJUIOB U MOJIYIIPOBOJHHUKOB. ¥ poBeHb Depmu,

31. P-n mepexon. ITonynpoBoIHHKOBEIE HOIEL

32. XapaKTepHCTHKH aTOMHOro sapa. Monenn atoMHOro siapa. Macca M SHepras CBI3H
snpa.

33. 3akoHBI paJHOaKTHBHOrO pacnana. Anbda-, 6eTa- H raMMa-u3IydeHue.

34. SlnepHble peakllMy W 3aKOHBI COXpaHeHHs. Peakuus genenus spep. Llemnas peakims
JIeJIeHHUS.

35. Peakuus cMHTe3a aTOMHBIX siziep. IIpoGiemMa yrnpaBisieMbIX TEPMOSJIEPHBIX PEaKIIHii.

36. Buusl B3auMoieHiCTBHH U KiIacCHUKAINS dJIEMEHTAPHBIX YACTHIL.

37. Metonpl perHCTpaliuy 3NeMEeHTapHBIX YacTHIl. KoCMHYECKHE Ty4H.



38. UYacrtune! u antudactuiel. Helitpuno. Ksapku.

CamocTrosiTeJbHas paboTa CTyIEHTOB BKJIIOYAeT B ceOs:

1. Ay,HHTOpHaH caMOoCTOATCIIbHasA pa60Ta CTYACHTa II0 HHUCIHUIIIMHEC BBITTOIIHACTCHA
Ha JIH.GOpaTOpHBIX W NMMPAKTHYCCKHUX 3aHATHAX ITPH PEIICHHUH 3a/1a4.
2 BHG&}’,I[I/ITOPHE[H CaMOCTOATCIIbHAA pa60Ta BBIIIOJIHACTCA CTYONCHTOM  IIPH

yriyOneHHOM M3YYeHUH IHUCLUIUIMHBI [0 TeMe MPOMIEHHOH IeKUUM, NpH IOATOTOBKE K
nabopaTopabiM pabotam. OCHOBHOM (OpMOH caMOCTOATENbHOM pabOoTEl CTyAEHTa SBIAETCA
H3yYeHHE KOHCIIEKTA JIEKIUH, peKOMEHI0BAHHOH INTEPaTYPEL

CamocrosTenbHas paboTa 3aBepllaeT 3aqadyd BCEX JAPYIMX BHIOB Yy4eOHOro Iporecca M
MOYKET OCYINECTBIATHCS HA JEKIMAX, CEeMHHApax, MPaKTHYECKHX 3aHATHAX, 1a00paTOpHBIX
3aHATHAX, KOHCynbTammsX. Kak ¢opma opranusanmu y4yeOHOro Iponecca caMocTOSTeNbHas
paboTa CTy[IEHTOB INPENCTABISET COOO0H ILeNeHanpaBICHHYI0 CHCTEMATHYECKYIO NEATeIBHOCTh
I10 HpHOﬁpeTeHI/IIO BHaHI/Iﬁ, OCYLIECTBIIICMYIO BHE ayTUTOPHH.

KoHTpONb BBITOIHEHHS! CAMOCTOSTENBHON pabOTh! OCYIIECTBISIETCS B XOJI€ BBIIOTHEHHS 1
3aiuThl 1abopaTopHBIX paboT 110 JUCIMIUIMHE, Ha c1ade 3a4eTa.

Bonpock! A KOHTPOJIS caMOCTOATEAbHON paboTE

1. Kaxoe wu3mydeHHe Ha3bIBaeTCd TEIUIOBBIM, M YeM OHO OTJIHYAETCH OT JPYrux
(nepeducnuTe KaKux) BUIOB U3ITyUYEeHHUS?

2. JlaiiTe ompenelneHHs OCHOBHBIX XapaKTEPUCTHK TEIIOBOro uainydeHus. Kakoe tesno

Ha3bIBAeTCs a0COOTHO YEPHBIM?

Chopmyimmpyiite 3akon Kupxroda.

4. Kakoil BuI HUMeeT pacHpeleleHHUE DHEPrHH B CHEKTpe abCONIOTHO YepHOTo Tema?
Hapucyiite kpuBBIle pacnpeneneHusl B 3aBUCUMOCTH OT JUIMHBI (MJIM YacTOTEI) BOJIHBI
Juis 1Byx Temneparyp (T2>T1).

(%]

5. Cdopmymupyiite 3akonsl Ctedana — bonmsnMana u cMemenns Buna.

6. 3anumute ¢opmyny Pomes - JDxuHca M NOsSCHUTE CcyTh "yiasTpaduoneToBoi
KaTacTpoQur".

7. 3anumute popmyny [InaHka ¥ MOSICHATE CYTh €r0 KBAHTOBO# THIIOTE3HI.

8. Kaxoe u3 Ten, uepHOE MM HEUYEPHOE, HMEET BBINIE TEMIIEPaTypy, €ClH HX SPKOCTH
OJTHHAKOBBI?

9. B ueMm cocToHUT sBIICHHE, Ha3kIBaeMoe (GoToaddexrTom.

10. Codopmymupyiite 3akoHbl ¢otosddexkra. B dwem 3T 3akoHEl nNpoTHBOpEUAT
NpeACTaBICHUSIM Kitaccudeckor Gpusnuku?

11. Kaxk xa4uecTBEHHO, clielys BOTHOBOM KapTHHE U3j1ydeHus:, 00BsICHUTE hoTospdert?

12.  O6bacHuTe 3aK0HBI GoTO3(PeKTa, Hexoad u3 GopMyIsl DHHIITEHHA.

13. Yro Takoe kpacHas rpanuna ¢oroaddexra. Uem ompenensercs 4uCIOBOE 3HAUCHUE
rpaHUYHOM YacToTel? YTO BIMAET Ha MOJI0XKEHNE KpacHOU rpaHuIsl horoaddexra?

14. Yro Takoe (hOTO3NEMEHT U KaKOBa ero BOJIbTAMIEPHAs XapaKTepHCTHKA?

15. Tlouemy Gbula oTBEprayTa Mojebs atoMa ToMicoHa?

16. B uém nportuBopeuns npemoxenHoi Pezepdopaom mnanerapuoii Moaenu aroMa?

17. B d4em cymHOCT, TeOpHH aToMa, mnpemiokeHHoit Bopom? Cdopmynupyiire
noctynatel bopa. KakoBel HeocTatku Teopun bopa?

18. Cnextpsl aToM0B. CHIEeKTpaIbHBIE CEPHH aTOMa BOIOPO/Ia.

19. Kakue THIBI cOyJapeHMH BO3MOXHBI MEXIY OJIEKTPOHAMH, YCKOPSIEMBIMMI
3JIEKTPHYECKUM II0JIEM, H aTOMaMHu?

20. B uyém 3akmovaercs onbitr @panka u l'epua, W Kakue OCHOBHBIE BBIBOJLI MOMKHO
CclleaTh Ha OCHOBAHHH OIIBITA?

21. Kakue KBaHTOBBIE YHCJIA ONHCHIBAKOT COCTOSHHE MHKPOYACTHIIEI?

22. Yewm ompenensieTcs 3JIEKTPOHHOE COCTOSIHUE H30JHMPOBAHHOI'O aToMa?

23. O0bscHUTE TIpoLecc 00pa30BaHus SHEPreTHYECKHX 30H B TBEPJIOM TeJle,

24. Ot yero 3aBUCAT IUMPHUHA Pa3pEIICHHON 30HBI H YHCIIO YPOBHEH B Heit?



25. KaxkoBa 30HHas CTPYKTypa [IpOBOJHMKA, TIONYIIPOBOHHKA U H30JIsTOpa?

26. OOBsICHHUTE MEXaHH3M coOCTBEHHOIT U MIPUMECHOU IIPOBOIMMOCTH
NOJTYIPOBOAHUKOB.

27. KaxoB puzuyeckuit cMBICT MOHATUS YpoBHs Depmu?

28. Uem oOmsicHseTCs pa3iuyue TeMIepaTypHOH 3aBHCHMOCTH JJIEKTPOIPOBOAHOCTH ¥
METAJJIOB U MOIYTIPOBOJAHUKOB?

29. OObsacHUTE 3aBUCUMOCTE IIOJIOKEHHA YpOBHA DepMM M KOHIEHTpanuu cBOOOIHBIX
HOCHTEJIEeH 3aps/ia B ITOJYIIPOBOAHUKAX OT TEMIEPATYPHI.

30. OOmsacHuTE HU3HMUECKUE TPOLECCHI, IPOUCXOAAIINE IPH 00pa30BaHIH P-N NEPEX0/a.

31. Hapucyiite sHepreTudeckue 30HBI B 00JacTH p-n mepexoga U OOBSICHHTE, B 4eM
COCTOMT JEHCTBUE BHEIIHETO IEKTPUYECKOTO TIONS Ha P-n MEPexo.

32. Yro HaseBaeTcs paJHOAKTHBHOCTRIO? Kakue mpolecchl OTHOCITCI K UHCITY
paJHOaKTHBHBIX ?

33. Ha 4eM OCHOBaH NPHHIMUI PETHCTPAIMH H M3MEPEHHS PaIHOAKTHEHOTO MU3JTyUCHEs?
Kakue npubope! NpuMEHSIOTCS U1 3TUX IeNen?

34. OObscHUTE YCTPOICTBO M NPHHIIKII AeHCTBHS cueTyuKa [ eiirepa.

35. OmnumuTe Npouecchl, MPOUCXOAAIINE B [a30pa3psIHbIX CHETYHKAX.

36. Ilepeuncnure (Qu3MUYECKHE NMPOIECCHl, ITPOUCXOASAIIME IPH B3AUMOICHCTEAM B-
H3Ty4EHHS C BEIIECTBOM.

37. B uem 3aKkmoyaroTCid IPOLECCHl YIPYTOro pPAacCesTHHS OJIIEKTPOHOB  SpaMu,
3NIEKTPOHOB Ha 3JIEKTPOHAX?

38. Uem oOycnoBNeHBI TMOTEPH 5SHEPTHH YaCTHIBI [pPH I[POXONJIEHHU uepes
NOTJIOIIAIOIILYIO cpey?

39. Yro npoucXoOuUT IPU MPOXOXKAECHUH 3JIEKTPOHA Yepe3 MOrIOTHTEh?

40. KaxoBpl 0COOCHHOCTH IPOXOXIEHHS Yepe3 MOTIOTHUTENh MOHO3HEPreTHYESCKHX [3-
9acTHIL ¥ 3-H3ITy4eHHUs], HMEIOLIEr0 HeMPePhIBHBIN SHEPreTHYECKHH ClIEKTp?

7. YYEBHO-METOJUYECKOE U UHOPOPMAIITMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI (MOAYJIS)

4) OCHOBHAas JINTepaTypa*:

|. ®usuxa. BonHoBas onrtuka. KBanTOBas mpupona u3aydeHHs. DJIEeMEHTHI aTOMHOM H
ANEePHOR (PHU3HUKH: Vue6. moc. / C.1.Kyznenos, A.M.Jlunep - 3-e u3n., nepepab. u momn. - M.:
Byzos. yue6.: HULl MHOPA-M, 2015 - 212 c.: 60x90 1/16.(x) ISBN 978-5-9558-0350-0.

2. TanuieikoBa-bymxkesuu WM. @usuka. Yacts 2. Ontuka. KBantoas huzika.
Crpoenne 1 Qu3HdecKne CBOMCTRA BellecTBa [ DeKTpoHHEI pecypc]: yueGuuk/ Tanusikosa-
BymkeBiy U.J.— DieKTpOH.TEKCTOBBIE JlaHHble.— MuHCk: Beumaiimmas mxorna, 2014.— 232
c.— Pexxum nocryna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks».

3. lanxun A.®. Jlexinu no ¢usuke [Dnekrpouusit pecype] : [B 4.] / A. ®. Iankun, H. C.
[lpokomesa ; Bnagumupckuili rocyqapcTBEeHHBIH  YHHBEPCHTET HMEHH AJeKCaHapa
I'puropresuda u Hukonas I'puropeenya Cronerossix (Bnl'Y).— Bragumup : Bnamumupckuit
rOCyIapCTBEHHEIH YHHBEPCUTET UMeHM Ajiekcanapa I'puroppeBuua u Hukonas I'puropseBnya
CromeroBeix (Bnl'Y), -U. 5: KsantoBas u sgepHas (u3NKa.— DJIEKTPOHHBIE TEKCTOBBIE
nauneie (1 daitn: 4,16 M6) .— 2015 .— 94 c. : un., Tabn. — 3arnaBue ¢ THTyJIA 3KpaHa.—-
bubmiorp.: ¢. 92 .— CBoOoaHEI HOCTYN B 3JIEKTPOHHBIX YHTAIBHBIX 3aaX OHOIHOTEKH .—-
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) nomoTHUTE/ILHAS INTEpPATypa*:

1. Escuna E.M. Onrtuka. OCHOBEI KBAaHTOBOH M sifiepHON (u3mKy [DyeKTpoHHbIH pecypc]:
y4eOHo-MeToau4ecKoe nocodue it naboparopueix pabort no ¢usuke/ Escuna E.M., Cobomesa
B.B.— DnekTpoH.TeKCTOBLIE JaHHBIE.— AcTpaxaHb: ACTpaxaHCKUH MHKEHEPHO-CTPOHTEILHEINH
urctutyT, 9bC ACB, 2011.— 107 ¢.— Pexum mocrtymna: http://www.iprbookshop.ru/17059.—
IEC «IPRbooksy.

2. AmmaroB A.B. ®u3uka. AtomHas ¢usnka [DIeKTpoHHBIH pecype]: yuebHoe nmocobue/
AymaroB A.B.— DOIeKTpOoH.TEKCTOBBIE JaHHBIe.— Bomrorpan: Bosirorpaickuii MHECTHTYT



Ousneca, By3zosckoe obpazoBanue, 2009.— 116 c—  Pexum  poctyna:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»

3. JKapenosa C.B. ®u3uka aroMoB U MoJekyi1. SnepHas duzuka [DnekTpoHHbIH pecype]
METOIMYECKHe yKazaHus K jnabopaTopHbIM pabotam mo ¢usuke / C. B. JKapenosa, H. C.
ITpoxomesa, E. JI. Ilamanckas ; Brnagumupckuil rocynapcrBenubii yuusepcuter (Bal'y),
Kadenpa dusuku ¥ npuxinanHoi Matematuky ; nox ped. E. JI. Illamanckas .— DNeKTPOHHEIE
TexcToBble nanuble (1 aiin : 431 K6) .— Brmamumup : Bragumupckuit rocyaapcTseHHBII
yausepcurer (Bal'Y), 2010 .— 38 c. : un., Tabn. — 3ariaBue ¢ THTYJIA SKpaHa .— DIEKTPOHHAN
BEpCHS NIEYaTHOM mybnukanuu .— bubmmorp.: ¢. 36 .— Croboxnsrit goctyn .—— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. XKapenosa C.B. O@usuka TBEpHoro Ttena [DIEKTPOHHEIA pecypc| : METOMUECKHE
ykazanus K ynaboparopueiM paboram mo ¢usuke / C. B. XKapenosa, H. C. Ilpokomesa, E. JI.
[llamanckas ; Bragumupekuit rocymapcrBeHHbiil yuuepcuter (Bal'V), Kabenpa ¢usukxu u
NpUKIaaHOH MaTeMaTHkH ; 1oz pel. C. B. JKapenoBa .— DnekTpoHHEIE TEKCTOBBIC Januble (|
aitn : 356 K6) .— Bnamumup : Bragsumupckuii rocyaapcreennsiii yausepeurer (Bal'V), 2010
— 40 c. : un, Tabn. — 3arnaBWe ¢ THTyNA 3KpaHa .— DJIEKTPOHHAs BEpCHS IEYaTHOII
nyonukanuu .— Bubmuorp.: ¢. 38 .— Coboxusiit goctyn .— Adobe Acrobat Reader 4.0 .—-
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpokomesa, Hanexna Cepreesna. COGopHuk 3amay 10 ¢usuke [DIeKTpOHHEI
pecype] / H. C. TIpokomesa ; BrnaguMupckuit rocyqapcerBennsiii yausepeutet (Bnl'Y) — Usg.
2-¢, uenp. U Jion. — DNEKTPOHHEIE TeKcToBble fanubie (1 daitn : 593 K6) .— Bnagumup :
Bragumupekuit rocynapetsennslit yausepcurer (Bal'Y), 2010 .— 66 ¢. — 3arnasue ¢ TuTY12
9KpaHa .— OJIEKTPOHHAs BEPCHs NedYaTHOH myOimkanuu .— Bubmmorp.: ¢. 64 .— Cpofomublii
noctyn .— Adobe Acrobat Reader 4.0 .— ISBN 978-5-9984-0043-8 .—
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) MepPHOTHYECKHE H3IAHHUS:

1. XKypnan «KBanToBas  JneKTpOHHKa». ApPXHB HOMepoB. PexuM  mocTyma:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHIUIIJINHBI

JIeKIMOHHBIE ay[IMTOPHHM OCHAINEHBI JOCKOH (Ui Mela WM MapKepa), SKpaH€oM I
IIPOEKIIHOHHBIX CHCTEM, IIPOEKTOPOM K HOYTOYKOM.

AynMTOpHH Ui TIPOBEJCHMS 3aHATHH OCHAIIEHBI COBPEMEHHBIMH IIE€PCOHATBLHBIMY
KOMIIbIOTEPAMH, 00BEIMHEHHBIMH B JIOKAIBHYIO BEIMUCIUTEBHYIO CETh H YKOMIIIEKTOBAHHBIME
HEOOXOIMMBIM CHCTEMHBIM H HPHKJIAJHBIM [IPOrPAMMHBIM 00€CIIEUeHHEM.

6.1. Onpenenenue nocrosaHoi Credana-bonpipmana.

6.2. Uzy4yenue BHemHero hotosddexra.

6.3. Onpenenenre pe3oHaHCHOTO NIOTeHIHaNa Bo30y K aeHus aroma meTonoM ®panka - 'epia.
6.6. M3y4yenue TeMnepaTypHOH 3aBHCHMOCTH CONPOTHBIIEHHS HOIYTIPOBOIHHUKOB.

6.7. syuenue BOJBT-aMIEPHBIX XapaKTEPUCTHK TEPMOYYBCTBUTENBHBIX COMIPOTHBICHHI.

6.8. Msyuenue BOJIbTAMIIEPHBIX XapaKTEPUCTHK (OTOCONPOTHBRICHHSL.



PaGoyas nporpamMma IMCHHIITHHEI COCTAaBJIeHA B COOTBETCTBHMH ¢ TpeGoBanuaMu PIOC
BO mo nampasnenmio 02.03.03 Maremarnueckoe obecredeHHE M aIMHHHUCTPUPOBAHKE
HMH()OPMAITMOHHBIX CHCTEM.
e

PaGouyro mporpammy coctaBii accucTeHT kKadenper @ullM A.A.Bypues <7 -

(PUO, noanwucs)

Penensenr %
(mpencraBuTens paboTtonarens) //(’(/ éfa(/(zz/f ﬂ/ 99 2y, /,{f,fw: 4,«/ /G /’

(mecTo pabGoOTHI, JOKHOCTS, CDI/fO mizlnnc:;)

IIporpamma paccMoTpera u ojo6peHa Ha 3aceanuu kadenpsl @ullM

Tpotokon Ne 77 A or M 0% /S roma / % T
3aBenyromuii kadeapoii S C.M. Apakensan

(®HO, HOII]'IPICB)/

Paouas nporpamMma paccMOTpeHa H 0J00peHa Ha 3aceaHHH y4eOHO-METOAHYEecKOi KOMHCCHH

HallpaBJICHHA

ITpoTtokos Ne /////4 or /7. 0% /S roza %/
[Ipencenarens KOMHCCHH C.M. Apakensn

(®HoO, HO,IIHHCB)

JIACT MEPEYTBEPXIEHUSI
PABOYEM IMPOT'PAMMBI JJUCLIATIJIAHBI

Pabouas nporpamma o106peHa Ha y4eOHBIH rojy

[Iporokon 3acemanus kadenpsi Ne oT roja

3aBenyrouuii kaheapoi

Pabouyas nporpamma omobpena Ha yueOHBIH Toj

ITpoTokon 3acenanus kadeapsr No oT roja

3aBenyromuii kKahemapoi

Pa6oyvas nporpamma ono0pena na y4eOHBIH ToJ

[IpoToxon 3acenanus kadenpsr Ne oT roja

3asenyronuit kadenpoi




