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1. HEVIKM OCBOEHUS JUCIUATLINHBI
Lensamu ocBoenus pucrmmgns! «KBanToBas (usuxa» ssnsercs ofecreycHe Oynymiero

ClenuanticTa Hay4HOM ¢usmdeckoil 6Gasolf, Ha KOTOpofl B BHICIIEH TEXHHYECKON IIKOJE
CTPOMTCS OOIIEHHKEHEPHAs U ClielaTbHas OATOTOBKA. [10cIeI0BaTebHOE U3ydeHre DH3UKA
BHIPA0ATRIBACT ~CHENM(UUECKUN |METON MBIILICHHUS, (usudecKyr0 HHTYHLHIO, KOTOpBIC
OKA3BIBAIOTCA BECBEMA IUIOAOTEOPHBIMH M B JpYTHX HayKax. CIHElMANHCTHL, MOTydHBIIAE
IHPOKOE (U3MKO-MATEMATHIECKOE 0Opa30BaHHe, MOTYT CAMOCTOSITENHHO OCBAWBATH HOBHIE
TEXHUYECKHC HANPABJICHHU, YCIElHO PaboTaTh B HHX, JIETKO IIEPEXOMUTH OT PEIICHHS OIHUX
3a1a4 X IPyTUM, HCKAaTh HECTAHIAPTHBIC M HETPAJUIMOHHbIE [IYTH, YTO OCOGEHHO BAXHO JUIS
POpECCUOHATBHON MOGHIBHOCTH CTIENHUATICTOB B YCIIOBHSX YCKOPEHHOTO Pa3BUTHS TEXHUKH.

3aja4n IICIIATIIMHEL
TeOpeTHECKas IOArOTOBKA B oOMacTd (U3WKH, MO3BOISIOMAS GyIyIIMM HHXEHEpaM
OPHEHTHUPOBATHCH B IIOTOKE HAYYHOH M TEXHHYECCKOU MH(POPMAIMY U 06eCICYnBAIOMAL UM
BO3MOKHOCTb HCIIOJIB30BAHMSA HOBBIX (U3HYECKHX MPHHIMIIOB B TeX 06JIACTAX, B KOTOPBIX
OHH CHEIMATH3HPYIOTCS;
hopmMUpOBaHUEe HAYYHOTO MBILUICHHS, B YAaCTHOCTH MPABHIBHOTO TOHHMAHUS TpaHUIL
IPUMCHUMOCTH PasiHYHEIX GI3HYECKHX TOHATHIL, 3aKOHOB, TEOPHH U YMEHHS OICHUBATH
CTENCHb NOCTOBCPHOCTH PE3yJIbTaTOB, MONYIEHHBIX C HOMOIUBIO 3KCIEPHMEHTAIBHBIX HIIH
MaTeMaTHYECKAX METOIOB HCCIIEI0BAHMS;
BBIPAOOTKA IIPHEMOB 1 HABBIKOB PEICHAN KOHKPETHBIX 33184 U3 Pa3HEIX 06JIacTei ¢du3uky,
IIOMOTAIOIKX CTYJICHTaM B JlajibHEHINEM peIaTh MHKEHEPHEIE 3a/1a4H,
OSHAKOMJICHHE CTYACHTOB C COBPEMCHHOW HAy4HOl ammapaTypodl W BHIpaGOTKAa Y HHX
HAa9albHBIX ~HABBIKOB IPOBEACHHS  OKCHEPHMEHTANBHBIX HAYYHBIX  HCCIEIOBAHUH
Pa3HYHBIX (PH3NIECKUX SBIEHHH H OLECHKH IIOTPENTHOCTEH H3MepEHHMi,

2, MECTO JIUCOMIIJIMHBI B CTPYKTYPE OIIOH BO

Hucuummiaa «KBanToBas ¢
npodeccHoHaNbHOM  06pazoBaTelh
TPEThEM CEMECTPE.

JUI ycmemHoro ocBoeHHs
pasnensr BhICIIEH MaTeMaTuku: [lu

AHayuTHYeCKast TeOMETpHUd U I}

OYyHKIIUE KOMILIEKCHOTO epemMen
BEPOSATHOCTEH M MAaTEMaTUYECKOM ¢

OcBoeHMEe IUCHUILIHHB HEOH
IaaHa: «YpaBHCHHS MaTeMaTHYec)

cratucrukay, «Teopus cirydaitmy
BBINIOJIHCHUE BBITYCKHOM KBATU(UK

3. KOMIIETEHIIUU OBY
OCBOEHY

B pesynsrare ocBoennsa nucuu
PE3yIbLTATHI 00pA30BAKHS:
1) 3uars:

* GyHIaMEHTATBHEIE 3aKOHE]

kBaHTOBOM pu3uxu (OITK-1).
2) YMerTh:

¢ IIPUMCHATh MATEMaTHYECKH

i3MKa» OTHOCHUTCS K 0a30BOM udactu Gioka B.1 OCHOBHOI
HOW TIporpaMMmel. M3ydeHue IUCHUIIIHHE NPOXOJIUT B

(ypca QU3MKH CTyAeHTaM HEOOGXOMMO 3HATH CIEAYIOLIHE
(pdpepernuansroe ucumcienue, UnTerpansioe HeUrceHHe,
lefinas anrebpa, Psjpl, DiieMeHTH BEKTOPHOTO amHANU3a,
Horo, Tupdepenumansasie ypaBHeHus, DNEMEHTbI TEOPUN
[aTHCTHKH,

)XOIUMO ISl U3YYCHUS CICAYIOMUX JUCIUILINH yIeGHOro
coit dusukm», «Teopust BeposATHOCTEH M MareMaTHyeckas
X 1poneccoBy, «HaydHo-nccnenosatensckas paGoTay,
AIUOHHON pabOTEL.

HAIOIIET OCSl, §OPMHPYEMBIE B PE3YJILTATE
151 TACUUTLIMHEI (MOJLYJIST)

[UTAHBL OOy YaIoImics JODKEH JeMOHCTPUPOBATh CIIEAYIOLIHE

IIPAPOALI B MaTEMAaTUYCCKHUEC 3aKOHOMEPHOCTH B obmactu

€ METOJIBL IS pelIeHUs mpakTHdeckux 3axay (OIIK-1).




3) Bnaners:

® HAaBBIKAMU KOPPEKTHO (hOPMYIIMPOBATH €CTECTBEHHOHAYIHBIE 3a(auH.

4. CTPYKTYPA Y COIEP)KAHUE JUCITUILINHEI (MOLYJIS)

OO1mas TpyI0eMKOCTE JAUCIMILTHHBI COCTARNIAET 4 3aUeTHEIE eauunnpl, 144 yaca.

Buabl yuebnoif paGoTsI, BKIIO9as 06 DopMbI Texymiero
o CaMOCTOATCIIbHYIO pa60Ty CTYZRCHTOB O g eMu KOHTPOAA
E 7 TPYIOEMKOCTS (B Hacax) yq% HOH YCHEBAEMOCTH
E. = PavoTel, (no nedensm
No Pasnen (Tema) I B L g ¢ C IPUMCHEHEM p—,
n'n JIMCHHTITHHE] S = % = T HMHTEPaKTHBHBIX mpaj,
o g = z E QE B z a METOZ0B (bopua
& Z g ] E'_LS é = non TIPOMENCYTOUHON
T é § § g = g E (B sacax / A)) arreCTaunmn
=% = =
= = =z (no cemecmpam)
| | Keanrosazmpupopa | 5 | 4 [, 2 | 10| - [ 12| - 12/75% :
H3JIYYEHHS
ONEMEHTH KBAHTOBOK 5 Peiitunr-
2 | MeXaHWKHU M aTOMHOH | 3 1 | 8 10 - - 24 | - 10/55% KOHTpOJIL Nol
(huznkn
Peiirunr-
3 Z?nemeﬂ'rm du3uKu 3 13- 4 2 8 i T 10/71% KOHTpPOIIB No2
TBEPIOTO TENa 15
OneMeHTHl GU3HKH Pelituar-
4 | Anpau 3 17, ’ 4 ) i 6 ) 4/66% KOHTpPOJb No3
3JIeMEeHTAPHEIX 1
9aCTHI _
Bcero 18 18 18 -~ |54 ] - | 36/66% | 3x3amen (36)
Copepikanne pasaeaoB JUCIHIIHHBI
Temsl, pasmens! JucHUMIMHEL KomBo, | iy | HPWETH- | sbiopa- cpe
» Pasa AuCH 4acos . YecKHe | TOpHbIC P
Paszen 1. KBantoBas npuposa nisyMenus 24 4 2 10 12
Jlexuus 1. 3aKOHBI TEILIOBOTO M3Ty4eHMs
8 2 - 2 6
Jlekuus 2. KsanToBsle cBoiicTBa cBeTal 16 2 2 8 6
Payzien 2. neMeHTHI KBANTOBOI MEXAHHIH I ATOMHOI
39 8 10 - 24
| (pu3uku
Jekius 3. Ctpoenne aroma _ 9 2 2 - 6
Jlexums 4. BosiHOBBIE CBOMCTBA MUKPOHACTHIL 10 2 2 - 4
JIexuus 5. Ypasuenue Lllpeaunrepa 12 2 4 - 6
Jlexwus 6. AToM Boopoaa 8 2 2 - 8
Paznen 3. DemMeHTHI pUIHKH TBEPAOro TejIa 24 4 2 8 12
Jlexuus 7. TennmoeMKoCTh TBEPIBIX e 8 2 2 - 6
Jlexuus 8. 30HHas TeOpUA TBEPABIX Telf 16 2 - 8 6
Pasnen 4. DnemenTsl pusnxn saapa W pnemMenTapHbIX 1 2 4 6
YACTHI
Jlexuus 9. AtomHoe sapo 12 2 4 - 6
JIK3amMeH 36
Uroro 144 18 18 18 54




5. OBPA3OBATEJIBHBIE TEXHOJIOT U

JEKIHOHHO-CEMHHAPCKAs
nabopaTOpHbIEC 3aHATHS);
00y4eHHE B MAJBIX TPYIIIa)
TPEX YEIIOBEK);
MacTep-KIacchl (JIEMOHCTPA
110 pa3INYHbIM TEMaM);
IIPUMEHEHUE MYJIBTHME]IHA
3aHATHH ¢ IPEIMEHEHHEM K(
C IIOMOIIBIO IIPOEKTOPA MK
HH(POPMAaITHOHHO-KOMMYHH]
TEXHOJIOTUH JIJISI MOHHTOPH]

OIEHOYHBIE CPEJICT
INPOMEXKYTOY|
JAUCIHUIIIUHBI
CAMOC

Texymmii koHTpoOaL yCles:
HECKOJIEKAX COCTABJISIONUX.

1. Pe3ynbTaTel peMTHHI-KOH

2. BemonHende U 3amura i

3. DBoImonHeHUe MpaKkTHYECK

Bonpock! peRTHHI-KOHTPOIIs

CHCTCMA

o0yueHus 7

(TpPaIMIIMOHHEIE  JIEKIHOHHEIE

{ (BBIIOIHEHHE TaGOPATOPHBIX PaboT B IPYIIAX U3 JBYX HIIH
U5l HA TIPaKTHYCCKHUX 3aHATHUAX MPUHIMIIOB pacuera 3a1ad

TEXHOJIOTUA (IIPOBEJCHHE JIGKIMOHHBIX M CEMHHAPCKHX
IMIIBFOTEPHBIX IPE3CHTAUA U AEMOHCTPAIMOHHBIX POJIMKOB
KOMIIBIOTEPA);

CalMOHHBIC TEXHOJIOrMM (IPHMEHEHHE WH()OPMAIMOHHEIX
ira TeKyIIelt ycneBacMOCTH CTYICHTOB M KOHTPOJIS 3HAHUIA).

'BA UIAl TEKYIIEI'O KOHTPOJISA YCOEBAEMOCTH
HOM ATTECTAIIMHA IIO0 UTOT'AM OCBOEHMSI

1 YYEBHO-METOANYECKOE OBECIIEYEHUE
TOATEJIBHON PAROTHI CTYJIEHTOB

]

LIEMOCTH SABJIACTCA paCHpe,Z[eJIéHHI)IM H OCHOBAH HAa OIICHKE

TPOJISL.
100paTOPHEIX PadoT.
(AX 3a1aHUH.

Nol

1. Temmepatypa abcomoTHO
YMCHBIIUTE B 2 pa3a, TO SHePreTHy(
1) ymensmurcs B 4 pasa
2) yBemmuntesi B 16 pas

2. Ecnu myiviHA BOJIHEL, COOTBE
TO TEMIIEpaTypa aOCOTIOTHO YEPHOI

1) yBenuumiace B 2 pasa

2) yMeHBIIHIACE B 4 pasa

3. Ecnu 3a4epHEHHYIO IIACTI
TOM K€ IUIOINAJIN, TO CBETOBOE J1aBII

1) ocTaHeTCs HEH3MEHHBIM;

2) yMeHBIIHUTCA B 2 pasa;

3) yBenuumTes B 2 pasa.

vepHoro tena T = 6000 K. Ecim Temmeparypy Tena
’CKasli CBETUMOCTE a0COTIOTHO YEPHOIo Tela

3) yBenmuntes B 2 pasa

4) ymensmmres B 16 pa3

TCTBYIOIIAsl MAaKCUMYMY H3JIyUCHUS YMCHBIUTHJIACH B 4 pasa,
0 TCJIA

3) yBenmuuunack B 4 pasa
4) ymeHbIIIIIACE B 2 pa3za.

THKY, Ha KOTOPYIO MaJaeT CBET, 3aMCHUTEL Ha 3CPKAIBHYIO
CHHC

4. DIEKTPOH B aTOME HEPEXO/UT U3 BO30YKIEHHOTO COCTOAHHS C sHeprueil £, B oCHOBHOE

cocTosHue ¢ sHepruei Ey. [Tpu aroMm
E -E, E,-E, i
2 2

| ucmyckaercs hoTon. Macca uenyiensoro GoTona papHa
n—E, E,—E, E +E,

c c

1) 2) 3)
5. Hacrora nagatomero Ha (o
HYXXHO M3MEHUTH 33JICPXKHBAIOIIIE

Marepuana GoTo3JIeMEHTa MOKHO IIj

1) yBenuunuts B 2 pasa;  3)y

he 4y he 5 ¢
LODJIEMEHT U3Jy9YeHUs YMEHBIIAeTCS BIBOE. Bo ckombko pas
¢ HalpsHkeHHe, eciam paboToi BBHIXOJA DIEKTPOHA U3

heneOpeun?

BEJINYUTD B V2 pas; 5)ocTaBHUTE 0€3 U3MEHEHHI.




rpanune gpotodddekra, ymMeHbIIAE
paboToil BBIXOA@ TSt IIEPBOTO
2) yMEHBIIKIACK

2) yMeHBIIUTE B 2 pasa; 4)

YMCHBIINUTDH B ﬁ pas;

6. Ilpy 3amMeHe OAHOrO MeTamia JPYyrHM JUIMHA BOJHEL COOTBETCTBYIOIAS KPacHO

1) yBenuunmace;

Tes. PaGora BBIXOJa OJIA BTOPOr'O METAIA II0 CPaBHEHHUIO ¢

3) He U3MEHHUIIACK.

7. Onprrer CTONIETOBA IO HCCJICTOBAHUIO B3aUMOAEHCTBISI H3JIYUCHHA C METAJINNaMu.;

1) mo3BonumM onpeneuTs pa
2) NOATBEPAVIIA KBAHTOBYIO |
3) noATBEPINIH HANMYHE BOJ]
4) monTBEpAMIIN THITOTE3Y O /i

8. B apdexre Komnrona dor
1) BbIOVBAET 3MEKTPOH € MOBE
2) mepenaeT 3IEKTPOHY YacTh
3) mepenacT EKTPOHY YaCTh

9. Oneirsr ®@panka u lepa o
1) no3BonmIM onpeneUTs pa
2) MOATBEP/INITH KBAHTOBYIO [

BMEpHI SA7pa;

IPMPOJY H3ITyUEHHS;

HOBBIX CBOHMCTB Y 3JIEKTPOHOB;

[ACKPETHOM CIIEKTpPE SHEPTHH BIICKTPOHOB B aTOMaXx.

OH

PXHOCTH BCILICCTBA,

SHCPI'UH IIPA YIIPYI'OM CTOJIKHOBEHMH,
SHCPI'HH IIPH HEYIIPYI'OM CTOJIKHOBECHIH.

0 HCCIIENOBAHUIO SJIEKTPHYECKOTO Pasps/ia B apax pTyTH:
3MEPHI sIIIpa;
[PHPOSY U3ITyUCHHUS,

3) moATBepRMIM HANKMYKE BOJIHOBEIX CBONCTB Y 3JIEKTPOHOB;

4) IOATBEPAUIIY THIIOTE3Y O Ji

10. Ha pucyHke u3o0paxeHn)

HCKPETHOM CIICKTPE DHEPIUNA JJICKTPOHOB B aToOMax.

CTallOHApPHEIC 0p6I/ITBI aToMa BOJIOPOJa COTJIACHO MOJEIH

Bopa, a Taxxe ycnosHo nzobpaicer

bl IICPEXOMBI SIICKTPOHA C OJTHOH CT&HIHOHapHOﬁ ()p6I/ITI:I Ha

ApYTYIO, CONPOBOXARAMOIIMECS H3NYyYeHHEM KBaHTa SHEPIMH. B ynesTpadmosneTooit oGmactu
CIEKTpa 3TH NEPEXOMBI JAIOT cepui() JlaliMaHa, B BUAUMOI — cepuio BansMepa, B uH(ppaKpacHoH
— ceputo [Tamena. HanGonpimeli uictore KBaHTa B BHAMMON 06TacTH CIICKTPa COOTBETCTBYET

Iepexo.

11. B teopuu Bopa pammyc

BEIPAXKACTCA dYepe3 pajihyc

1) yBenuuuBaetcs B 9 pas
2) yMeHbIIaercs B 9 pas

3) yBenu4uBaeTcs B 3 pasa

12. Onsbitet leBuccona u Jxe

neps
H3MCHACTCS KHHETUYCCKAS SHEPTHS

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

N-0H KPYroBod OpOWTHI 3TEKTpOHA B aroMe BOJOPOA
2

i g ' =hn

O opOUTEI dopmytoii: Omnpenenure, Kak

DIIEKTPOHA IIPH EPEXOLE C TPEThEH OPOUTHI Ha EPBYIO.
4) ymeHbImaercs B 3 pasa
5) HE MeHsgeTCH

pMepa I10 ,I[I/I(i)paKI_II/II/I Ha KpucTalinax:

2) NOATBEpAUIM KBAaHTOBYIO MIPHPOIY M3JTyUeHHS,

1) mo3Bonunu onpenenuTH pasEzlepm a1pa;

3) HOATBEPAUIN HAJIMYKE BOJII

OBBIX CBOMCTB Y SJIICKTPOHOB,

4) HOATBEPMIIH TUIIOTE3Y O JHCKPETHOM CIEKTPE SHEPTHH NEKTPOHOB B ATOMAX.




13. CpaBHuTe MIUHY BOIHEI
Maccoit m=1,67-10"% KT, AHMEIOII],
1) 6,57.10% 2) 8,3

Bornpocs! pedTHHI-KOHTDOJISL

A
o A }
ne bpoitns P nns mapuka Maccod m = 0,2 r ¥ HpoTOHA
X OMHAKOBBIE CKOPOCTH.

510 3) 6,57-10° 4) 8,35.10™%,

No2

1. CranuoHapHBIM ypaBHEHH
ABJISETCSA YpaBHEHHE

;2
2
EIE\I_I_F_’;E\V:O
Hdx h
2
V2w+;’;(E+4l Zi]w
meg  r
2) L
2.2
mo ;X
V2w+2—m E - 0 W
2
3) h 2
4)
2. Ecmm y — Qyuknus umeer
L
—<x<—

BJICKTPOH Ha y4acTKe

r 3

b4

/

eM [llpemunrepa 1s 51eKTpoHA B BOZOPOIONOI0GHOM aToMe

BUJI, yKa3aHHBIA Ha PUCYHKE, TO BEPOSTHOCTH 0OHAPYKHUTDH

aBHAa

\//

L

2

3. B xakoM ciIyuae sHepreTuyec
1) anexTpoH B MOTEHIHANBHON SMe MUpHHOl 10

2) 3NeKTPOH B aToMe

3) 3NIEKTPOH B MOJIEKYJIE BOJIOPO

4) cBOGOIHBIHN HIIEKTPOH.

4. MakcuMansHOE 3HAYEHHE Mp
COCTOSIHUY, Ha HAIIPABJICHUE BHE

DAy 2)2h; 3)3h; 4

5. CKONBKO pasIMYHEIX COCTOS
n=47?
1) 15;

2)48; 3)32; 4)5

kWi CIIEKTp 3neKT5)0Ha CILIOLITHOM?
1

M
1a

QDCKIIMH MOMCHTa HMITyJIbCa JJICKTPOHA, HAXOAAIUETOCSd B f-
HITHCT'O MarHUTHOT'O IIOJIS paBHO

17

&

HUIT MOXKET HMETH JJICKTPOH € I'ITaBHBIM KBAHTOBBIM YHUCIIOM

4,




6. OnpenenuTs aToM, Y KOTOPOrO B OCHOBHOM COCTOSIHAH 3aIIONHEHBI K,L,M—cmoun BN
— CJIOC PACIIOJIOKEHEI 7 3IEKTPOHOR.
DCL;, 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBAaeTCH aKTHBHOM, €CJIM OHA

1) HOMHOCTEIO HOTTIOMIAET ItaJ{afolIIee Ha Hee H3ITyUcHHe:;
2) TONHOCTBIO PACCEMBACT IIA/IAIONIEE HA Hee M3y deHHe,
3) yCHIIMBaeT Majlalolnee Ha Hee H3TydeHHe.

8. CucreMa HakauKy Ja3epa MOZBOJISEeT

1) co3nath HHBEPCHYIO HACEIIEHHOCTH B aKTHBHOH cpefe;

2) BLI3BaTh BBIHYKICHHOE H3IIyeHUE (DOTOHOB,

3) obecneynTs BRICOKYIO KOTePEHTHOCTE Ia3ePHOTO H3IIyICHHSI.

9. PaccMOTpHM [Ba KBAHTOBALIX COCTOSHUS, B KOTOPBIX HAaXOJWTCA CHCTEMa aTOMOB, C
sHeprusMH E; u E,, npuuem E, >| E;. Cuctema OyIeT HaXOOUTHCS B COCTOSHHUH C UHBEPCHOH
HACeIICHHOCTERIO, €CIN YUCIIO aTOMQB N ¢ 3Heprueit E| Oyzmer

1) paBHO wmcCITy aTOMOB N, ¢ 3HEprueii E;

2) MeHblIe, yeM No;

3) Gonsire, ueMm N-.

10. IMpuaumn ayau copase;uris
1) JuLa BCex TOXIECTBEHHBIX YACTHI] KBAHTOBOMEXAHUIECKOMH CUCTEMBI,
2) s CHCTEMBI TOYK/IECTBEHHEBIX GO30HOR;,

3) U1 CHCTEMBI TOXXASCTBEHHEIX (PEPMHOHOB.

11. Tenenue wactui Ha 6030851 1 HePMUOHEI OIpeIeNsLeTcs
1) TOJBKO IITABHEIM KBAHTOBLIM| YHCIIOM 71,

2) TOJBKO OPOUTAIBHEIM KBAHT(OBBIM YHCIIOM /;

3) CIMHOBEIM KBaHTOBBIM YHCIIOM g,

4) opOuTanbHBIM / B MATHUTHEIN 7 KBAHTOBBIMH YHCIIAM,

12. 3aBmcuMOCTh MOJApHOH TenmmoeMkocTH Cjy XHUMHYECKH MPOCTBIX TBEPABIX TEJ OT
TEMIICPATYPHI MPeICTaBICHA Ha Tpaduke

1y 2) 3) 4)
Cwm M Cum
3R 3R —
——
L3R | _ R
n T 0 T n I T
13.TennoemkocTs cuctemsl, (cocrosmeii u3 N = 10% kmaccmueckux TPEXMEPHBIX

HE3aBHCHUMBIX TAPMOHMYECKUX OCLHIIIATOPOB mpu Temneparype T = 300 K, pasna
1) 414 /K 2) 4,14 ux/K; | 3) 124,2 kJTw/K;  4) 41,4 xJTx/K.

14. JlebGaif MOMYYHNI TEOPETHMECKYIO 3aBHCHMOCTE MoJApHOH TemnmoeMkoctu Cjys OT
TEMITCPATYPEL, PACCMAaTPHBAast KPUCTRILTHYECKYIO PEIIETKY KaK




1) cucremy HeB3aMMOAEHCTRYIOMMX YacTwiL, COBEPILIAOIINX TEILIOBEIE KOJEOaHHSI C
Pa3sIUYHBIMHU YaCTOTAMH;
2) cucTeMy CBSI3aHHBIX YACTHI, COBEPIIAIOIIMX TEILUIOBBIE KOICOAHHS © OJIMHAKOBBLIMU
4aCTOTaMH,
3) cHCTeMy CBS3aHHBIX YACTHIL, COBEPINAIOIIMX TEIUIOBLIE KONEOAHUS C pPA3IMYHBIMU
YaCTOTAMH;
4) cucremy HEB3aUMOJCHCTBYIOIMX YaCTHI, COBEPINAIOIINX TEIUIOBBIE KOJIEOAHMS C
OJMHAKOBEIMH YaCTOTAMH,

15. BanenTHas 30Ha cOGCTBEHHBIX IOTYIIPOBOAHAKOB

1) YacTHYHO 3aHSITA BIEKTPOHAMH;

2) ONHOCTHIO 3aHATA DIIEKTPOHAMHY,

3) mepexphIBacTCs co CBOGOLHAON 30HOM BO3GYKICHHBIX SHEprui.

16. C yBenudennem TeMuepaTyphl 31eKTpOIPOBOAHOCT IIOJIyIIPOBOTHHKOB
1) yBenuuuBaeTcs;
2) yMeHbIIaeTCs;
3) He MeHsET AL

17. B o6macTu HU3KUX TeMmeparyp y IIOJIYTIPOBOJIHUKOB Mpeo0JiafaeT
1) npIpouHas MPOBOAMMOCTE,
2) 3IeKTpOHHAS POBOJAUMOCTE:
3) coGcTBEeHHAS IPOBOAUMOCTD
4) mpuMecHast IPOBOAUMOCTS.

Bomnpoce pelituar-kourposas Ne3
1. JIns1 HYKIIOHOB BEPHBIMHK SBIFIOTCS CIIEAYIOIIHE YTBEPKICHUS

+
1) mpoTon o6nagaer 3apsamoM, paBHEIM € |
2) civH HEHTPOHA MEHBIIIE CIUIFA TIPOTOHA,
3) Macchl HYyKJIOHOB IIPaKTHYSCKH OHHAKOBEL

2. YeM MeHBIIE SHEPTHUs CBA3H S{pa, TeM
1) Gonble y Hero nedexT Mace;
2) MeHBIIYI0 PaGoTy HYXHO |COBEpIIUTH, YTOGEI pPaslieNnTh 3TO PO HA OTACIHHBIC
HYKJIOHEI;
3) GobLIe SHEPrUK BBIIEIATCS [IPH PAacIIazie 3TOro AJipa Ha OTAEIHHbBIC HYKIOHBI,
4) MeHBIIe ero SHEePrys IOKOSL,

5) MeHbIIe SHEPrUH BRIICTUTCS B peaKuuy TEPMOSIICPHOTO CHHTE3A JTOTO AApa ¢ APYTUMH
sapammy.

3. Ilpu a-pacmane
1) 3apsin spa He M3MEHUTCSA, Magea SApa YMEHbIIACTCS Ha 4 a.e.M. ;

2) apsiz snpa yMeHbIIaeTcs Ha De, Macca Sipa yMEHbIIaeTcs Ha 4 a.e.m.;
3) 3apsin snpa yMeHbIIaeTes Ha 2e, Macca spa He MeHseTCs,

4) 3apsi Anpa yMeHbIIaeTCs Ha 4e, Macca sjpa YMEHBIIAETCS Ha 2 a.¢.M.

4. Kakag A0JI1 pPagjuOaKTUBHRIX aTOMOB OCTAaHETCS HE pacnaBmeI‘/'Ica HUEpe3 HHTEPBAI

BPEMEHH, paBHBIN JBYM HEPHOIAM 110JIypacIana

241
95

1) 50% 2)67% 3)133% 4) 75% 5)25%?

5. CkonbKo a- 1 3- pacmanos JI0/DKHO MPOU30MTH, YTO6H! HeCTAGMIBHBI M30TOM aMepHUIs

209 Bi
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IIPEBPATHIICS B CTaOMIIBHBIN | U30TOI BHCMyTa 83 ?




1) 8amdp 3)6ausp
2)9 0 u3p H70u3p

14 ( 4 )
e
6. fnpo azora 7 s3axsarmfio O -qacTamy 2 M HCILyCTHJIO IIPOTOH. SIIpo Kakoro
3NIeMeHTa 00pazoBaIoch?
17 17 16 6 17
F 0] F 0 N
19 2) 8 3) 9 4) 8 57
5o 2 g 10

7. Sinpo Gepunnuast 47, norngTas meitrpon 1, npeBpamaetcs B sapo 6opa 5 . Kakas
HaCTHIA IIPH 3TOM BEIOpaceBaercsy

Dp 2)n 3)a@ 4)e 5) ucniyckaercst / -kBanT

H —>e +v, +v
8. Peaknus # He MOXeT MITH U3-32 HapYyIICHUS 3aKOHA COXpaHeHud

1) cnMHOBOTO MOMEHTA UMITYJIHCA;
2) IENTOHHOTO 3apsANa;
3) anexTpuyecKoro sapssa.

9. 3aKOHOM COXPAHEHHS SMEKTPHICCKOTO 3apsjia 3aIPELICHA PEaKITHs
= = +
l)lu —>e +Ve+Vy 3)n+Ve—>p+e

2)n+13—>e'+17e 4)V#+n—>p+,u_.

10. U3 IIpUBCACHHBIX CXCM stawMonpeBpameHm‘/i YaCTHUIl aHHUTUJISITIHT COOTBCTCTBYET
.0 - _ + -
nr DYty 2)p—>n+e +v, 3)K°—->7r++7r gy te >y+y

11. B mopsaxke Bo3pacTaHds HHTEHCHBHOCTH byHnaMeHTaTbHBIE  B3aUMONEHCTBHA
pacroiararoTes CaeAyomumM obpazom

1) anexkTpoMarsuTHOE, CI1aGOE, | PABUTAIMOHIOE, CHIILHOE,

2) ciaboe, CHIIBHOE, TPABHTALIOHHOE, JNEKTPOMArHATHOE,

3) SNEKTpPOMAarHUTHOE, IPABHTAIMOHHOE, CIaG0e, CHIIBHOE,

4) rpaBHTaNMOHHOE, Caboe, HNEKTPOMATHUTHOE, CHIILHOE,

ITpomexyTodHas aTTecTAMS IPOXOIUT B dbopme pk3aMeHa.
Bonpocs! k sk3ameny
1. TemnoBoe wu3snyuenue. |PaBHOBecHOe u3ydyeHue. XapakTepHCTUKHA TEIJIOBOTO

U3ITyYeHHS.

2. AGcomotao uepHoe Teng. 3akoH Kupxroda. 3axom Credana-Bonbumana u 3akoH
Buna.

3. PacnpenencHue SHEpruv| B CHEKTpe aGCONIOTHO gepHoro tena. ®opmyna Pajes-
Jlxunca. Y nsTpadronerosas karactpoda.

4. KsanToBas rumoresa u Gpopmyna [Inanxa

5. Bremnuit hotosnexTprueckuit 3 Qe u ero 3akonbl. DOTOHEL

6. Oddext Komnrona u ero reopus.

7. Mogenb atoma Pesepdopia. Iloctynarsr Bopa. Atom BOJIOPO/IA.

8. Tmmoresa ge Bpoiina. (PxcnepumentanbHoe ITIOATBEPXKJACHHE BOJIHOBEIX CBOWCTB

MHKPOYACTHII,
9. CooTHolIeHUE HEOMpPE IE/ICHHOCTEH.

10. Bonnosas ¢yHKIMS, ee CBOWCTBA U CTATHCTHYECKAN CMBIC]L.
11. HecranuonapHoe ypasuerue [llpenunrepa.




12.
13.
14.
15.
16.

17.

18.
19.

20.

22.
23,
24,
25.
26.

27.
28.

29.
30.

31.
32.

33.
34.

35
36
37
38

CamocrosTeasaan pa6ora ¢
1.
Ha J1ab0PATOPHBIX M NPAKTHYECKUX |

2. Bueaynuropnas caj

yriy6e

naboparopHeM paGotam. OCHOBHG
M3YYCHHUE KOHCIIEKTA JIEKITHH, PEKON

CamMocrosTenbHas paboTa 3an
MOJXET OCYIIECTBIISITECS HA JIEKIY
3aHATHAX, KOHCYJIbTamusx. Kak ¢
palboTa CTYHEHTOB NpPEICTABILET C
110 IPHOOPETEHUIO 3HAHHIA, OCYIIIEC]

KOHTpob BEIMOTHEHHS caMOog
3aIUTEl TAOOPAaTOPHBIX paboT mo
HK3aMEHE.

Bornpock! aist KOHTPosist camod

CranmoHapHOe ypaBHEH]
YacTuna B MOTeHIMAILH
[IpoxoxreHne 9acTHIEI
KBanToBEIit rapmonmte
Vpasuenue Hlpeaunrep:
MarHMTHOE KBaHTOBBIE Y
KBanToBanue sHepruu
ITpaBuno ot6opa.
OpOuTanbHBIN W MArHAT
CoOcTBeHHBIN Mexanuy
MarHATHBI MOMEHT 3JIEK
Omnzrr HltepHa u [epraxa

IMpuanumn 3anpera IMaym
. Iornmomerwe, cmonrtan
OitHTeitHa.

Jlazepsr. [Tpunnun geitct
Knaccnueckas Teopus te
KBanToBas Teopus Terid

bozonbl m ¢epmuoHsL
Depmu-/lupaka.
OHepreTuyecKue 3045 B
Pacnipenenenue snextpo
TEJT HA METAJUIB, OJIYIIPO
CobGcTBeHHAs U IPUMECH
ONeKTpONnpoBOIHOCTE
3JIEKTPONIPOBOTHOCTH MET
P-n nepexox. Ionynposo
XapaKkTEepUCTHKH aTOMHA
sazpa.
3aKOHBI PIMOAKTUBHOTO
SlnepHble peakiuy U 3aK
JICIIEHUSI.
. Peaknus cunTe3a aroMHp
. Bunsl B3aumoeitcteuii u
. Meronaet perucrparum 511
. YacTHIIEI M aHTHYACTHUIB!

AynuTopHas camocT

HHOM H3YYCHHH JUCIHILI

I
DJIICKTPOHA B aTOME BOJAOpPOOA. CHeKTp aToMa BoOJOpoJa.

e [lIpenunrepa.

0H sME.

Mepe3 MOTEHIHABHEIN Gaprep.
Tnﬁ OCIMILIIATOP.

JJIS JJICKTPOHA B aToMe BoJopoJa. ' maBHoe, opOuTanEHoe U
cla.

{BIH MOMEHT 3JIEKTpPOHA.

CCKH MOMEHT HMITyJbca 3JeKTpoHa (cruH). CIOHHOBBIM
TpoHa. CIIMHOBOE ¥ MaTHUTHOE CITHHOBOE KBAHTOBBIE JHCIIA.
t. [lepuonudeckas cucrema sneMeHTOB MeHneneesa.

HOE

U  HHIYIUPOBaHHOe wu3iydeHue. Kosdduruents:

BUS JIa3€pOB.
mioemkocTH. 3akoH lrononra u [T,

eMKOCTH DHHIITEliHA.

Teopus Termnoemkoctu Jle6ast. ©OHOHEL

[TonsaTHe 0 KBaHTOBBIX cTaTHCTHKAX Bo3ze-DHHMITEHHA U

KpUCTaJLIax.
[IOB II0 3HCPTCTUYECCKHAM 30HAaM, Knaccmbnxaum TBCPABIX

BOJIHHKH U TUSJICKTPUKH,

ts IIPOBOAMMOCTH IIOJIYINPOBOJHUKOB,

TBEPJIBIX TEL. Temneparypuas
QJIIOB M IIOJIYIIPOBOJHUKOB. Y poBeHb PepMu.
JTHUKOBEIE JIHOJIEL.

ro anpa. Moznenm aromuoro sapa. Macca u 3Heprus cBsisu

3aBUCHMOCTD

pacnaga. Aneda-, 6eta- 1 raMMa-u3ydeHue.
JHBI coXpaHeHus. Peakuus nenenus apep. Llennas peaxmnus

x sanep. [IpoGnema yrmpapiseMbIX TepMOSIIEPHBIX PeaKIHii.
K/IacCH()MKAIMS DIIeMEHTAPHEIX YaCTHIL.

EMEHTapHBIX JacTll. KocMudeckue myyn.

Heditpuno. Ksapku.

I'YZICHTOB BKIIIOYAET B CeOs:

psrenbHas paboTa CTYAEHTa MO JUCUHINIMHE BBITONHSIETCS
BAHATHAX IIPU PEUICHUH 3a/1ay.

MOCTOATENIBHAS paboTa BBLIIONHSETCS CTYUAEHTOM IPH
HHBI TI0 TEMC NPOMNEHHOH JIEKINH, TpPH IOATOTOBKE K
i dopmoli camocTosTENbHOM pPaboOTHI CTyHEeHTa SBISETCS
ICHTOBAHHOM JTUTEpaTyPHI.

CpIIaeT 3afa4u BCEX APYIMX BHJIOB y4eOHOTO Ipolecca H
(X, CEMHHApaX, MPaKTHYCCKMX 3aHATUAX, JTa0OpaTOPHBIX
OpMa OpraHu3alMu y4eOHOIo IIpoliecca CaMmOCTOSTENbHAS
D00H IeNEHaNpaBIEHHYI0 CUCTEMATHYECKYIO JeSTEIbHOCTb
'BIISIEMYIO BHE ayTUTOPHH.

TOSTENBHON paboOThl OCYILECTBIAETCS B XO/€E BBIIOTHCHHUS U

MCIUIUIMHE, IIPA BBIIOJHECHHH IIPAKTUUYECKHX SaHaHHﬁ, Ha

TOATEILHOM PaGoThl
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10.

11.
12.

13.

14.
15.
16.
17.

18.
19.

20.
21.
22,
23.
24.
25.
26.

27.
28.

29.

30.
31.

32.

33.

35, Omnumure OpoIeccsl, mpda

Kakoe wm3amydenme HashBaeTcs TEIIOBEIM, M YeM OHO OTJIMYAETCH OT Apyrux
(epedYncanTe Kakux) BUIOB U3ITydeHHT?

Haiite ompenenenus oc
Ha3BIBAaETCA a0COIIOTHO |

HOBHBIX XapaKTePHCTHK TEILUIOBOTO W3Mydenmd. Kakoe Teno
CpHBIM?

Coopmymupyiite 3akon Kupxroga.

Kako#l Bun mmeer pacn

PENENeHue 3HCPIrud B CIICKTpC a0COIIIOTHO YCPHOTO Tena?

Hapucyiite kpuBble pacnpesnencHus B 32BUCUMOCTH OT JITHHBI (UK YAaCTOTHI) BOJIHBI

Juit AByx Temuepatyp (T2
Coopmynupyiite 3aK0HBI
3anummure  popmyny P

Katactpodn'".

>T1).
Credana — BosbiMana 1 cMetnenns Buna.
onest - JOKMHCA M IIOACHHTE CyTh "yibTpaduOIeTOBOI

3anummre hopmyny [1n4Hka U HOACHATE CYTh €0 KBAHTOBOM TMIIOTE3bL.

Kakoe m3 Ttemn, uepuoe u
OJIMHAKOBLI?
B 4em cocTout sBenne;

J HEYEPHOE, UMEET BBIIIE TEMIIEPATYPY, €CIIH UX SAPKOCTU

HaspiBaeMoe GotodddexTom.

Cohopmymupyiite 3akoeel  goTosddexta. B uem 3TH  33KOHEI IIPOTHBOpEYAT

IPEICTaBICHHUAM KIaCCH™
Kak xagecTBenHo, ciemy
Ob6BacHUTE 3aKOHBI (HOT

eckoit pu3uKu?
f BOJIHOBOY KapTHHE H3NyYeHHs, 00BICHUTE GoToddhdeKT?

atdexra, nexons u3 hopMyist DHHmTEHHA.

Yro Takoe xpacHas rpapuna ¢porosddekra. UeM ompenensercs YHCIOBOE 3HAYCHIE

IpaHiYHON vacToThI? YUTo
Yro Takoe hoToanement

BJIUACT Ha II0JIOXKEHHUE KPACHOU Ipanuubl hoTosddexra?
M KaKOBa €T0 BOJbTAMIICPHAS XapaKTEPHCTHKA?

IToyemy Grlna oTBepruyfa Mojens aToMa ToMrcoHa?
B 4éMm nporusopeuns npemioxkennon Pesephopmom MINaHeTapHOH Mojaenu aToma?
B ueM cCymHOCTE TEOpHH aToMa, NPENIOKEHHON Bopom? Cohopmymupyiite

nocTynatel bopa. Kakossl
Coextprr atomoB. Crieki
Kakue TtHme:
JIIEKTPUIECKUM IIOJIEM, 1
B uém saxmouaercs on

CO}",L[HpCHI/Iﬁ BO3MOJKHBI

HeJIocTaTKu Teopun bopa?

paJlbHBIE CEPHM aTOMa BOJIOPOA.

MEXIy OJIEKTPOHAMH, YCKOPAEMBIMH
aTOMaMu?

LIT CDpaHKa ul €pLa, U KaKue OCHOBHBIEC BEIBOJBI MOXKHO

cAenaTh Ha OCHOBAHUH OIIbITA?

Kaxne xBaHTOBEIE uMcal om HCBIBAIOT COCTOSTHIE MI/IK][)OqaCTI/II_IBI?

Yem OIIPEACIIACTCA JICKTPOHHOE COCTOSHUE H30JIUPOBAHHOTO aroma?
OO6bacuuTe oponecc 06p 30BaHUS SOHCPICTHUYCCKUX 30H B TBEPAOM TEIIC,

Or vero 3aBUCAT MIHPUH;

KakoBpa 30HHas cTpyKTY]

Ob6mbscuuTe MEXaHU3|
IIOJIYIIPOBOAHUKOB,

Pa3pelICHHOM 30HBI M YUCIIO YPOBHEH B HEl?
)a IIPOBOJTHUKA, MOJIyIPOBOAHUKA U M30JIATOPA?
M COOCTBEHHOIA 51 IIpUMECHOU IIPOBOJUMOCTH

Kaxos Gpusnyeckuit cMBI¢ DOHATHS ypoBHS DepMu?

Yem obmscHICTCS pasiy
METAVIOB U MOJIYIIPOBOIH

OOBACHUTE 3aBHCHUMOCTEH

HOCHTEJIEH 3apsa B IOyl
OOmpsicHuTe Pusnyeckne

Hapucyiite suaeprernuec
COCTOHT JICWCTBUE BHEIIIHE

Yro HaspBaeTcs pany
paauOaKTUBHEIX ?

qH€ TEMIIEPaTYPHOW 3aBUCHMOCTH JIEKTPOIPOBOJHOCTH Y
HMKOB?

IOJOKEHHSL  ypoBHA DepMH U KOHIEHTPAIMH CBOOOIHBIX
IPOBOJTHAKAX OT TEMIIEPATYPHL.

[IPOLIECCHI, IPOUCXOAINNE IPH 00pa3oBaHMH P-h IIEPEXOIA.
KHE 30HBI B OONAcCTH p-n mepexoja M OOBICHUTE, B YeM
0 DIICKTPHYECKOrO MOJIS Ha P-n HEPEXOI.

DaKTHBHOCTBIO? KakWe Mpomecchl OTHOCATCS K YHCITY

Ha gem OCHOBaH IPHHIIHI PETHCTPALME U H3MEPEHHS PAJUOAKTHBHOTO H3IIyYeHHUs?
Kaxne npuboprl npuMeHsIOTCS 11 3THX Ieteit?
34, OObscHuTE YCTPOHCTBO ¥ MPUHIMI NEHCTBHSA cueTurKa I eiirepa.

HCXOIAIINE B ra3opa3psiAHBIX CYSTYUKAX.




36. llepeuncimre u3uyedkue NpoIEcCH, IPOUCKOIAIIHE IIPH B3aUMO/ICHCTBIN B-
H3JIy4CHUS C BEUIECTBOM.

37. B 4eM 3aKmOYalOTCs| MpPOLECCH YIPYroro paccesHus BJIEKTPOHOB  SJIpaMH,
9JIEKTPOHOB Ha 3JIEKTPOHAX?

38. Uem o0OycNOBIEGHEI WOTEPU BHEPTHH YACTHIBI IpH  IPOXOXKACHUH  Hepes3

MOTJIOLIAIOIIYIO Cpeny?
39. Yro mpoMcXomuT mpH Iy
40. KakoBsl ocobenHOCTH

YaCTHI ¥ B-H3ITyYeHus, H

7. YYHEBHO-METO/JIHY]

4) OCHOBHAs JIATEpATYpa*:
1. Ouzuka. Bonrosas omrwui
spepHoit pusuku: Yuet. noc. / C.
Bysos. y4e6.: HUL] UTHOPA-M, 2(
2. TamneikoBa-Bymker
Crpoenue u dusmueckue cpoiicTa
Bymikesna 1.11.— DnexTpoH.Tekcrt

)

JOXOXKICHUH DJIEKTPOHA Yepe3 IOITIOTUTEND?
HPOXOXKIIEHUST Yepe3 IMOrJIOTHTENL MOHO3HEPTETHYECKAX -
MEIOIIEro HeNpPephIBHbIA SHEPreTUYECKUM CIIEKTD?

LCKOE U UHOOPMAIINOHHOE OBECIEYEHNE
JIICIUILIAHBI (MOIY.JIST)

ca. KBaHTOBas mpupona manydeHHs. DIEMEHTH aTOMHOH U
1. Kysueros, A.M.Jluznep - 3-e usn., nepepab. u gom. - M.:

15-212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0.
11 LYW, ®usuka. Yacts 2. Ouruka. KsanTopas pusuka.

BeNeCcTBa [ DNEKTPOHHBIH pecypc]: yueOunK/ Tanuisikona-
OBbIC JaHHBIC.— MuHCk: Briumitimas mxoma, 2014.— 232

¢.— Pexxum noctyna: http://www.iprbookshop.ru/35563.— DBC «IPRbooksy.

3. Tankun A.®. Jlexuuu mo
IIpoxomesa ; Bragumupckmit

pU3KKe [DnekTponHkLi pecype] : [B 4] / A. @. Iankun, H. C.

I‘OCY,I[apCTBCHHHﬁ YHHUBCPCUTCT HMEHU AHCKC&H}Ipa

I'puropresnya m Hukomas I'puropr
TOCY/IapCTBCHHBIA YHHBEPCUTET M)
CroneroBeix (Bal'V), -4. 5: Ks

seBuda Cronerossrx (Bil'Y).— Bragumup : Bnamumupcknit
tenn Anekcarnpa I'puropsesnda u Huxonas 'puropsesmda
AHTOBAs W sAepHas (Qu3uKa.— DJIEKTPOHHBIE TEKCTOBBIE

nauubie (1 daitn: 4,16 M6) .— 2(
bubmuorp.: ¢. 92 .— CBo6ousrii
Microsoft Office Word .— <URL:h

0) NomoTHMTeNbHAS IHTEPA’

1. EBcuna E.M. Onruxa. Oct
y4eOHO-METOUUECKOE TTOCOOHE TS
B.B.— 3neKTpoH.TEKCTOBBIE IAHHD
uHetuTyT, OBC ACB, 2011.— 107
9BC «IPRbooks».

2. AnmatoB A.B. ®usuka. A
AmmatoB A.B.— DiekTpoHn.Texct
OusHeca,  BysoBckoe  o6paso
http://www.iprbookshop.ru/11355.—

3. XKapenoBa C.B. ®usuka a7

15 .— 94 c. : mn., tabn. — 3arnasme ¢ TUTYIA dKpaHa.—
JOCTYII B 3JICKTPOHHBIX YUTATBHBIX 3a7aX OUOIHOTEKH .—

ttp://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.
rypa¥:

OBBI KBAHTOBOM U SAEPHOH (u3nKH [DIeKTpOHHBIHA pecypce]:

1 1abOpaTopHEIX pabot 1o ¢usuke/ Escuna E.M., Cobomepa
le.— AcTpaxaHb: ACTpaXaHCKHUN HHKEHEPHO-CTPONTEIBHELN

¢.— Pexwum pocryna: http://www.iprbookshop.ru/17059.—

foMHast ¢usmKa [DNeKTpoHHEL pecypc]: yaeGHoe nocobue/

0BBIC NaHHBIC.— Bonrorpan: Boarorpagckuit mHCTHTYT
BaHUeE, 2009.— 116 c¢—  Pexum  joctyma:
~ 9BC «IPRbooks»

OMOB K MOJIEKYJ. SnepHast gusuka [Dnextponusii pecypce] :

METOUHECKUE YKa3aHUsA K JIaboparopHeiM paboram mo ¢usuke / C. B. XKapenosa, H. C.

IIpoxomesa, E. JI. Ilamanckas ;

b

Kadenpa ¢usuku u npuknanaoii M

TeKcToBhle AaHHBIE (1 daitn : 43]
yuusepcuret (Bil'Y), 2010 — 38 ¢

Biragumupexuit rocynmaperennsiii yausepeuter (Bal'V),
arematvky ; mox pexa. E. JI. Illamanckas .— DiexTpoHHbIE

K6) .— Bramumup : Bragumupckuil rocynapcTBEeHHBIH
. { ML, Ta0J1. — 3ariaBye ¢ THTYJIA 3KpaHa .— DIIEKTPOHHAs

BEpCHs Tie4aTHOM mybnukanuu — Bbubmorp.: ¢. 36 .— Cpo6ommsiit goctyn — Adobe Acrobat

Reader 4.0 .— <URL:http://e.lib.vls
4. Kapernopa C.B. ®Dusuxa
yKazaHusa K JabopaTopHEIM pabora

[Mamanckas ; Bragumupckuii rocy
MPUKIaIHON MaTeMaTHKH ; MO pej

daiin : 356 K6) .— Bagumup : Bn
— 40 c.

. W1, Ttabin. — 3arnasi

u.ru/bitstream/123456789/2065/3/00706.pdf>.

TBEPAOTO Tena [DIEKTPOHHBIM pecypc] : MeTOAHYecKHe
M mo ¢usuxe / C. B. XKapenosa, H. C. IIpoxomega, E. JI.
yrapcTBeHHbIH yHuBepcuTeT (Bnl'Y), Kadenpa ¢msuxu u
. C. B. Xapenopa .— DxnekTpoHHBIE TEKCTOBBIE JaHHEIE (1
AIIMMUPCKHI TOCYqapcTBeHHbIH yHuBepcutetr (Bnl'Y), 2010
i€ C TUTylla 9KpaHa .— OJEKTPOHHAS BEPCHs IIE€YaTHOMH




myOnukanun .— BuGmiorp.: ¢, 38
<URL:http://e.lib.vIsu.ru/bitstream
5. IIpoxomena, Hanexna

.— CBoGoansrii noctyn .— Adobe Acrobat Reader 4.0 —

123456789/2088/3/00703.pdf>,
Cepreesna. COopHHK 3amay 1m0 (usuKe [DICKTPOHHBII

pecype] / H. C. Ilpokouresa ; BnajuMupekuit rocynapcTseHHbId yHuBepcuret (Bal'Y) .— Mzg.

2-e, MCTIP. ¥ JOM. -~ DNEKTPOHHLIE TeKCTOBIE maHHbie (1 daifn :

Bragumupcknit rocymapcteennpiit
9KpaHa .— JJIEKTPOHHAS BEPCHS I
JOCTYII Adobe  Acrobat
<URL:http://e lib.vIsu.ru/bitstream

1. Xypran «KsantoBas
http://www.mathnet.ru/qe/archive.

593 K6) .— Bnagumup :

yausepeuter (Bal'Y), 2010 .— 66 c. — 3arnasue ¢ tatyna
ledaTHOM myOmukanuu .— bubGmworp.: ¢. 64 .— CBoGoaHbLI

Reader 4.0 ISBN  978-5-9984-0043-8
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DNIEKTPOHMKA». ApXuB HOMepoB. Pexum jocryma:

8. MATEPUAJIbHO-TEXHUYECKOE OBECHIEYUEHHUE

JIeKIIMOHHEIE ayIUTOPHH OC
INPOCKIIMOHHBIX CHCTEM, IPOEKTOP(

AynuTOpUH U1 TPOBEACHE
BBIIIOJIHEHUS J1a00OPaTOPHBIX paboT
6.1. Onpenenenne nocrosauOH C1é
6.2. Usyuenne BremHero (potoadhd
6.3. Onpenenedne pe3oHaHCHOTO 1T
6.6. MIsydeHne TeMIiepaTypHoOil 3aBI
6.7. Mi3y4eHne BOIbT-aMIIEpPHBIX Xa
6.8. UsyueHue BobTaMIIepHBIX Xap

JIeKIMOHHbIE aymuTOopHH OC

ANCIUILIUHBI (MOIY JISI)

HAaIMEHBI JIOCKOW (I MeNna WM MapKepa), SKpaHOM IiIs
M H HOYTOYKOM.

I 1abOPAaTOPHBIX 3AHSTUN OCHAIIEHB YCTAHOBKAMH IS

thana-Bonbimana.

eKTa.

DTeHIMANA BO30Y:XIeHus aToMa MeToxoM @panka - epra.
1CUMOCTH COIPOTHBIICHAS HOIYIIPOBOJHIKOB,

PAKTEPUCTHK TEPMOYYBCTBUTENBHBIX CONMPOTHBICHUIA.
AKTEPUCTUK (OTOCOIPOTUBRIIECHUS.

HaCHbl JOCKOW (U1 Mella MIH MapKepa), SKpaHOM Il

IIPOCKITHOHHEBIX CUCTEM, TIIPOCKTOPOM U HOYT6YKOM.
Ay,I[I/ITopI/II/I JJIA  IIpOBEOCHUs 3aHATHH OCHaIll€Hbl COBPCMCEHHBIMH II€PCOHATIBHBIMU

KOMIILIOTCpaMH, 06’L€HI/IH6HHBIMI/I I
H606XOIII/IMBIM CACTEMHBIM U IIPHK]

JIOKQJIBHYTO BBIYHCJIMTEIIBHYIO CCTh B YKOMILIIEKTOBAHHBIMH

IaTHBIM ITPOTPaMMHEIM obecreueHneM.
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Ilporpamma paccmotpena i oo6peHa Ha 3acenanmn Kabeaps:
I[TpoTokom Ne / or 02 0% /% rona

(mecto paboTst, fomKAOCTS, ®UO, noxnuck)
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3asenyromuit kadenpoit

PaGouas mporpamma paccmortpena u 0ZI00peHa Ha 3aceanuy y4eGHO-METOMMICCKON KOMHUCCHH

Hanpasienust _(D-£ (O3 OI

(®HO, n?ﬁjcrj)

Tpotoxon Ne /7 ot (22. O9 3 roma

IIpencemarens koMmuccuu
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(®UO, noxmucs)
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JIMCT IEPEYTBEPKJIEHUS
PABOYEMN [TPOTPAMMBI JAUCHUTITAHBI

Pabouas nporpamma oxo6pena Ha |

IIpoToxon 3acenanus xadenper Ne

YUYEOHBIH roj

oT roaa

3aBexyrommuii kadpenpoit

PaGouas mporpamma omobpena na |

Hporoxon 3acenanns kadenpsr No

Y4eOHBIIH 1o

oT roga

3aBeyromuii Kadeapoit

Pabowas nporpamma ono6pena Ha |

lIporoxomn 3acenanus xadeaper No

yueOHBIi roj

oT roga

3aBenyromuit kadempoit
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