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1. HEJX OCBOEHUS JUCOUTIIINHBI

IlensmMu OCBOEGHUS JUCIMILINHEL «KBanToBasg (pu3HKa» SABJIACTCA obecrieueHue PYLYLIETO
CIIEIMANKACTA HAYYHOM (QH3MIECKOU Gasoif, Ha KOTOpO B BBICIIEH TEXHUICCK i mxone
CTPOUTCS OOIIEHHKEHEPHAS ¥ CICIHATILHAS nmoAroToBKa. [locnenoBaTeabHoe Hsyqeﬂjlc 1026370851
BEIPA0aTHIBAET crenuduyeckuii METOJ  MBIIUICHHS, QU3MUECKYI0 HMHTYHIHMIO, | KOTOPBIC
OKAa3LIBAIOTCS BEeChMa IUIOJOTBOPHBIMA H B JPYruX HayKax. CrHenuanucThl, NOJTyIHBIIAC
MHPOKoe (HHU3HKO-MATEMATHYECKOC o6pa3oBaHye, MOTYT CAMOCTOSATEIBHO OCBAaWB{THL HOBLIC
TeXHHUYECKUEe HAIPaBICHUS, YCIICIIHO paboTars B HUX, JIETKO HEPEXOIUTH OT perefins OMHUX
3aad K APYrHM, MCKaTh HECTAHIAPTHBIC M HETPaJMINOHHEIE ITyTH, YTO 0COOEHHO PBaKHO JUIA
npodeCCHOHATLHON MOGIIIGHOCTH CIICIAAINCTOB B YCIOBUSX YCKOPEHHOTO Pa3sBUTH TEXHHUKH,

3anauy JACIAIIINHEL:

e Teoperwdeckas MOArOTOBKa B obnacTd (HU3WKH, IO3BOJLAIOMIAL OymymuM YHXKCHEpaM
OPHEHTUPOBATHCS B IIOTOKE HAy4HON U TEXHHUYECKON pH(OpMary 1 obecTieHnHalonas MM
BO3MOYHOCTD MCIIONH30BAHMS HOBBIX (PU3HUECKUX IPUEIMIIOB B TEX o0macTaX, [B KOTOPBIX
OHM CIIEIIHAIN3APYIOTCS,
e (HopMHpOBAHHE HAYYHOTO MBILUICHUS, B YACTHOCTH IPABUJIBHOTO IOHMMAHKA TPAHHILL
IPEMEHAMOCTH Pas3iIniHbIX u3nYecKUX TIOHATHH, 3aKOHOB, TeOpUH M YMEHWs || OLCHUBATD
CTCIICHD JIOCTOBEPHOCTH PE3YJIBTATOB, MOJYUCHHBIX C IOMOIIBIO PKCITCPUMEHTAILHBIX HIIH
MaTeMaTH4ecKuX METOIOB UCCICIOBAHMS,
o BHIpalbOTKa IPUEMOB K HABLIKOB pelenn KOHKPETHBIX 3374 U3 PasHbIX obnacteit GU3UKH,
TOMOTAIOIIUX CTYACHTAM B JaJIbHEHIICM PeIaTh WHXKEHEePHBIC 3a1a9H.
o  O3HAKOMJICHHE CTYIEHTOB C COBPEMCHHOH HAy4HOM AmnapaTypoil u BoipaO(rKa y HUX
HAYANBHBIX HABBIKOB  IIPOBEICHMS  OKCICPUMEHTAIBHBIX HAy4HBIX ~ HCIICI0BaHKH
pasMYHBIX (U3UISCKUX SBJTEHHH ¥ OLEHKH IOTpelnHOCTell H3MEPCHUH.

2. MECTO JUCIIAILINHBI B CTPYKTYPE OIIOII BO

Jucupmmana  «KsantoBas —(u3uKa» OTHOCHTCIL K BapUATHBHOH HacTH| OCHOBHOM
upodeccuoHanbHOR 06pa3oBaTeIbHON  [POrPaMMEL. Vayuenue JWCHUIUIAHED IfPOXOIUT B
TPEThEM CEMECTpE.

JiJis yCIIUTHOrO OCBOCHHA Kypca ()M3MKH CTYICHTaM HEoOXO[MMO 3HATH CIIe Ly TOIHUE
pasiesibl BBICIICH MAaTEeMaTHKH: JuddhepeHnuaabHOe HCURCTCHIES, WnTerpaibHOe JICYUCIICHHC,
AHaIATHYeCKas TEOMeTpHs M jmueiinas anreGpa, Psnwl, DeMEHTLL BGKTOpHOﬂ{O aHan3a,
®yHKIMA KOMILICKCHOrO TICPEMEHHOTO, Jlupdepernuanbape ypaBHEHNA, DneMeHThl TEOPHH
BEPOSTHOCTEH ¥ MATEMATHYCCKOH CTATHCTHKH,

OcBoeHre NUCIMIUIMHET HEOAXOMHMO s M3YMEHHS CIEYIOIIX JUCHMINTIH yIeOHOTo
mana; «Teopis BEPOATHOCTH M MATCMATHYECKas CTATUCTIKA?, «OCHOBB! HAHOTEXHOIOTHIN,
«Hay4mo-rccieJoBaTeIIbeKas paboTay, BRIIOIHEHIC BBITYCKHOM KBATMpUKAIHOHHDIT paGOThL.

3. KOMIOETEHIIMHA OB YYAIOIIET'OCA, ®OPMHUPYEMBIE B PEFYJILTATE
OCBOEHUS TUCHUIITHHBI

B pesynprare OCBOSHHS AMCIUILIMHEI oGyJarormuiicss JOIKEH OBIAAETh (UICAYIOIIMH

KOMIICTCHIUAMM:

FOTOBHOCTBIO K pazpaboTKe MOJICIHPYIOUHMX alrOPUTMOB U pealu3arii ux|Ha Oaze

S3LIKOB ¥ ITAKCTOB IPHMKJIAHEIX [POrpaMM MOJCIHIPOBAHNAL (TIK-3).

B pesynprare OCBOCHUS AUCIMIITAHEI 0GYHATONIHAKCS JJOIDKEH ACMOHCTPUPOBATH CIIC/yTOIIHC

pE3yJbTaThl 00pa3oBAHI:
1) 3HaTh:




e (yHIAMEHTATEHBIC 3aKOHB! IPUPOARI H MATCM

xpanpToBoi dmsuku (ITK-3).
2) YMeTh:

e TIPUMCHATD MaTeMaTHdccKue MCTOIbI I peaIeHus I[paKTI/I‘IeCKI/IX 3an

3) Brnaners:

ATHYECKUC 3aKOHOMEPHOCTHA

o HABBIKAME KOPPEKTHO (hOPMYTHPOBATE ECTECTBEHHOHAY THEIC 3a/1aun.

4. CTPYKTYPANC OI[EP)KAHI/IE T CITUTIINHBI

OGiiast TPyHOEMKOCTb TUCIIATLIAREL COCTABIACT 4 334eTHHIX

emHALEL, 144 daca.

aq (T1I

b o0racTu

3).

Byt yaeGroit paGoTsl, BKIKOUAs 06 (popMBI TCKYILETO
o CaMOCTOATENLHYIO Pa0oTy CTYNEHTOB geMv KOHTPONSA
E‘ 1 TPYAOEMKOCTD (B Hacax) yq% HOI YCNEBacMOCTH
. o E. g ‘ PaboTel, (no nedenam
o asmen (Tema) 3 3 2 g © ¢ NpUMEHEHNEM
g =] g E _ ) cemecmpa),
n/n JHCIMIIMHEBI O E [~ D = e 3 =9 HATEPaAKT HBHBIX
O 5 = 2 E S22l 28| o | = METO (hopma
= = IR = -~ J10B .
= Z = E 5& 8 & = /% FIpOMECYTOHHOH
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= = 4 (no cemecmpam)
| | KpauroBad HpMpoIa 1 3 | 1.3 | 4 2 1w | - |w]|-] 8/50% .
| U3JTYUeHHA
jIGMEHTBI KBAHTOBOM 5. PefiTunr-
2 | mexanuku u aroMHOH | 3 1 8 10 - - 20 | - 9/50% KOBTpOJIb Nel
(pUBHKA
PelTuHr-
DneMeHTH QU3UKY 13- .
3 ¢ 3 | B 4 P T I TR/ B L e
TBEpPLOTO TeNa 15
DeMeHTHl PUINKA PeliTuur-
4 Aipa u 3 18 2 4 i ) 5 ) 3750% KOHTpOJL Ne3
3/IeMEHTapHBIX
YaCTHUIL
Beero 3|18 18 18 18| - |45 - | 27/50% Drzamen(454)
CojepkaHue pasiaeion JUCTUILIHHB]
— |
B TeMbL, pa3aelbl JACITATIINHBL Komso | oy | DRAETH | Sopa- cpe
> pashl Auen JacoB yeckue | T{pHBIE P
Pasnen 1. KpauToBasg Hpupoaa M3 Iyuenus 26 4 2 10 10 |
Jlexiwst 1. 3aK0OHBI TEIUIOBOrO M3JTyICHUA
8 2 - 2 4
Jlexums 2. KpantoBble CBOWCTBA CBETA 18 2 2 8 6
Paziesn 2. DiieMeHThI KBAHTOBOH MEXAaHHKH 1 ATOMHOI
o 38 8 10 - 20
du3HKH
Jlexius 3. CTpocHMEe aToOMA 8 2 2 - 4
Jlexist 4. BostoBpie CBOMCTBA MUKPOACTHLL 8 2 2 - 4
Jlexims 5. Ypasrenue Illpenunrepa 12 2 4 - 6
Jlexuus 6. ATOM BOAOPOAa 10 2 2 - 6
Pasaen 3. DiemenThbl GH3NKE TBEPIOTO TeJIa 24 4 2 8 10 |
Jlexrus 7. TemmoeMKOCTh TBEPABIX TE/ 8 2 2 . 4
Jlexiusa 8. 3oHHAs TEOpHUS TBEPABIX TEJ 16 2 - 8 6
Pazmen 4. DeMenThI QH3HKH SAPA M JIEMEHTAPHBIX 1 5 4 5
YACTHIL
Jexups 9. ATOMHOE A1pO 11 2 4 - 5 |
IK3aMeH 45
Htoro 144 18 18 -18 45




5. OBPA3OBATEJIGHBIE TEXHOJIOI'MU

e JICKIIHOHHO-CEMUHApCKas —CHcTeMa — O0ydeHus (TpafWIMOHIEIE  JICKIUQHHBIC U
aGOpPaATOPHEIE 3aHATH);
o 0OyueHWe B MaJbIX TPYNIAx (BBUIONHEHHE nabopaTopHsIX paboT B rpynmax uj BYX WK
TpEX YEIOBEK);
e MACTEp-KIACCH (JIEMOHCTpAIHS HA NPAKTHYECKHX 3aHATHAX NPHHIAIIOR pacfera 3azad
110 Pa3IMIHBIM TEMaM);
 [pUMeHEHWE MyIHTHME/MA TCXHOJOTHH (mpoBejenye JIEKIMOHHBIX M CEMUHAPCKUX
saHgTHil ¢ IPUMEHEHNEM KOMIIBIOTEPHBIX MPE3CHTAIME 1 NeMOHCTPAIHOHHBK POJIMKOB
¢ HOMOIIBEO TIPOEKTOPA YK KOMITBIOTEPa);
o  uHGOPMAIMOHHO-KOMMYHHUKAIUOHHLIE TEXHOIOTHH | (npumeHeHre HHGOPMALMOHHBIX
TeXHOJIOTHH JUIsi MOHHTOPUHTA TeKylell yeneBaeMoCTH CTyACHTOB M KOHTPOILH 3HAHUH).

6. OIIEHOYHBLIE CPEICTBA JUIA TEKYUIET'O KOHTPOJISL YCIIEB AEMOCTUH,
MPOMEJKYTOYHON ATTECTAIIA IO UTOT'AM OCBOEHWU:I
JTACHUATLIAHBI M VY EBHO-METOJINYECKOE OBECIEYEHHUE

CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

Texymuii KOHTPOJIb YCIOCBACMOCTH SBILICTCA pacnpeieNéHHBIM ¥ OCHOBAH| HA OLCHKE
HECKOJIBKUX COCTABJIAIONINX.

1. Pe3ynpTaThl PCUTUHI-KOHTPOJL.

2.  BIoNHEHME ¥ 3aIUTa 1abopaTopHBEIX palor.

3. DBHINOJHEHHe IPAaKTHYECKUX 3aaHNH.

Borpoch! peiTrar-KoHTpoist Nel

1. Temmeparypa aOCOJIOTHO YEPHOIO TEJIA T = 6000 K. Ecimu Ttemmepgrypy Teia
YMEHBIIATE B 2 pasa, TO JHCPTeTHIECKasd CBETHMOCTE abCOJIIOTHO YepHOTO TEIIa

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

2) yeenmunTes B 16 pas 4) ymenbiures B 16 pas

2. Ecii JIMHA BOJHBL, COOTBETCTBYIONIAS MAKCHMYMY M3ITyICHHs YMCHBIIIIHCD B 4 pa3sa,
TO TeMIeparypa abCOIIOTHO YEPHOIO Telia

1) yBenuumnach B 2 pasa 3) ysenuumIack B 4 pasza

2) ymeHbInuiach B 4 pasa 4) yMeHBIIMIIACH B 2 pasa.

3. Bcm 3a9epHEHHYIO TUIACTHHKY, Ha KOTOPYIO MAjideT CBET, 3aMEHHTDL Ha BepKAJIBHYIO
TO 3Ke IUIOIAAHM, TO CBETOBOC JIaBICHUC

1) ocTaneTcss HEU3MCHHBIM;

2) yMEHBIIUTCA B 2 pasa;

3) yBenuautes B 2 pasa.

4, DJIEKTPOH B ATOME IIEPEXOJAT U3 BO3OYIKACHHOIO COCTOAHUA sueprueit £j B OCHOBHOE
cocrosHue ¢ sueprueit Eo. [Ipu 3TOM UCILy CKacTes doron. Macca ucmyinerHoro Gofora papHa
E - E, E,-E E - E,; E, - E, E +E,

2 2

) ¢ 2) ¢ 3) ke 4y ke 5 ¢

5. YacroTa Tamaromero Ha GoTodIeMeHT U3y IeHNs] YMCHBIIACTCA B/IBOC. Bq| ckompKo pas
HYXKHO HW3MCHUThH 3aJICPKHBAIOIICE HAIPIIKCHHAE, ecm pafoTodl BEIXOJA OYCKTPOHA M3
Mateprana GoTosieMeHTa MOXKHO npenedpeys?

1) yBenmunth B 2 pasa;  3) yBETUHUTE B V2 pas; 5)ocTaBuTs 6€3 U3MEHCHHUH.




2) yMEHBUINTD B 2 paza; 4) yMEHBIIUTD B V2 pas;

6. Ilpu 3aMeHe OJHOTO METAIA APYTHM MIMHA BOJHEL COOTBCTCTBYIOLIAS KpacHOM
rpanute GhoTodpdeKTa, yMEHBIIACTCA. PaboTa BBIXOIA JJIT BTOPOrO METAIA 110 CPYBHCHHIO C
paboToit BEIX0/I@ IS IEPBOTO

1) yBenmu4uiach; 2) yMEHBIINIACh; 3) HE U3MEHIIIACE.

7. Omerrsl CTONETOBA MO UCCIIENOBAHHIO B3aUMOAEHCTBAS U3y ICHUS ¢ MCTAIIIGMH:
1) HO3BOJIMIIN OTIPENEIIUTE Pa3MEPBI AAPA;

2) HOATBEPAUIH KBAHTOBYIO TIPUPOJTY U3ITYICHIS,

3) MOTBEPIMIIM HATHYME BONHOBEIX CBOHCTB Y 3JICKTPOHOB;
4) TTOATBEPIHITH THIIOTE3Y O JHCKPETHOM CIIEKTPE SHEPIHH SNEKTPOHOB B aTOMAK.

8. B adpdexre Komnrona poTou

1) BLIGHBAET IEKTPOH C IIOBEPXHOCTH BEMIECTBA;

2) mepezaeT NEeKTPOHY YacTh IHEPIHH IPK YIPYTOM CTOIKHOBCHHU;
3) mepeaeT HAEKTPOHY YaCTh SHEPIUH IIPH HEYNPYIOM CTOIKHOBECHUM.

9. Onrrst @panka 1 [eplia o UCCISI0BAHKIO ICKTPIECCKOTO paspsifia B Iapag pTyTh:
1) 1O3BONKIIN ONPENEIUTE PasMEpPhI A/IPa;

2) HOATBEPIVIIM KBAHTOBYIO IIPUPOLY H3JIyICHUS;

3) HOATBEPANIN HAIMYHE BOJIHOBEIX CBOHCTB Y JJIEKTPOHOR;
4) IOTBEPIHIIM THIIOTE3Y O JUCKPETHOM CHEKTPE SHEPIUHN JJICKTPOHOB B ATOMYX.

10. Ha prcyHKe m300paXeHB! CTAIIMOHAPHBIE OPOUTHI aTOMa BOAOPOZiA COTTIAGHO MOACIH
Bopa, a Takike YCIOBHO M300PaXCHEI IEPEXO/IBI JIEKTPOHA ¢ OJIHOH cTanuoHapHoH [opOUTEI Ha
JIPYTYIO, COMPOBOXIAIOMEECH H3ILyYCHHEM KBAHTA SHCPIVH. B ynerpaduonerosii obracty
CIIeKTpa 3TH Tepexobl JaroT ceprto Jlafimana, B BUIMMOH —~ CCPUIO BansMmepa, B HHpaKpacHon
— cepuo Ilamena. HamGonpineit qacToTe KBanTa B BUIUMON 00JaCTH CIEKTpa COYTBETCTBYET
mepexo

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

11. B Teopu: Bopa pamuyc n-off Kpyromoi OpOUTEl 3NIEKTPOHA B ATOME BOJOPOJA
! 2
; L T =hn
BHIpAXAETCSl depe3 pajuyc IepBod opOuThl hopmynon: Omnpejfennare, Kak
M3MEHSETCS. KAHCTHIECKas! SHEPIUs AIEKTPOHA IIPH [EPEX0ie ¢ TPeThel OpOHTE Ha {IEPBYIO.
1) yBenmumBaercs B 9 pas 4) yMeHBIIACTCA B 3 pasa
2) yMeHbInaeTcsa B 9 pas 5) He MeHseTcs

3) yBenmmunBaeTca B 3 pasa

12. Omusrrst Jepuccona u JhxepMepa o U paKiiy Ha KpACTaJIIax:
1) HO3BOJIIIIA ONIPENENUTD Pa3sMephl A1pa;

2) IOATBEP/IINA KBAHTOBYIO IIPUPOJLY H3IYHUCHUS,

3) TIOATBEPIMIIA HANMYHE BONHOBBIX CBOMCTB y SJIEKTPOHOB;

4) TIOATBEPMITH THIOTE3Y O NHCKPETHOM CIEKTPE SHEPrUH DICKTPOHOB B ATOMAX.




A
13. CpasHuTe AIHHY BOJHBI Ji¢ Bpoii A ? mg mapuka Maccoii m = 0,2 rfu npoToHa
Maccoi m = 1,6'7-_10'27 KT, HMEIOLHX 0JIMHAKOBEIE CKOPOCTH.
1) 6,57-10% 2) 8,35:10% 3) 6,57-10% 4) 8,35:10°%,

Bonpockl peATHHT-KOHTPoILd No2
1. CranuoHapusM ypapHerueM [LIpeuirepa JUIL 3MEKTPOHA B BOAOPOXOIOAOGHOM aToMe
SIBIISICTCS yPaBHEHUE

2
Hd“x h
v2y+ 20 gyt z, . 0
2) K2 dngy  F
2.2
me o X
v? W+ 2 E-—" y=0
n? 2
3)
V2\|1 + g;;_q Ey=0
4) h
2. Benu y — QYHKIMSA MMeET BUJ, yKA3aHHBI HA PUCYHKE, TO BEPOSTHOCTH (OHAPYKHUTH
L
—<Xx<—=
3JIEKTPOH HA YUACTKE 6 2 paBHa
2
w A 1) A
1
/ “
5
W »7°
PN 1
Lo 4) /5
0 L

3. B KaKoM cIIydae SHEPreTHYECKHii CIIEKTP IIeKTPOHA CTLIONTHOM?
1) DNIEKTPOH B OTESHIMAIBHOMN AMe INHPHHOM 10"m

2) BIIEKTPOH B aTOMC

3) DJIEKTPOH B MOJIEKYJIE BOJOPOI2

4) cBOGOIHBIN DIIEKTPOH.

4. MaxkcnMaJIbHOE 3HAUeHyE MPOCSKIIUH MOMCHTA UMITyJIbCa JJICKTPOoHA, HAXOIIIETOCH B f-
COCTOAHMU, HA HAIIPAaBJICHUEC BHCITHCI'O MATHUTHOTO ToJs PaBHO

Hh, 22k, 3)3h; 4)4n,

5. CKOJIBKO PA3iHYHEIX COCTOSHUN MOYKET UMETh SJIEKTPOH ¢ ITIABHBIM KBAHTORBIM HUCIIOM
n=47?
1) 15; 2)48; 3)32; 4)54.




— CJIOC paCIIOJIOKCHEI 7 JJICKTPOHOB.

2) TOJHOCTEHIO PACCEMBAET A AIOIee Ha HEe 3Ty ICHUE;
3) yemIvBaeT najlaroliee Ha Hee u3jIydeHue.

sueprusmu Ey u E,, npudeM E, > Ei. Cucrema OyleT HaXOAUTHCS B COCTOSIHUM C
HACEIEHHOCTRIO, €CIIM YUCIIO aTOMOB N ¢ sueprueii £ 6yzaer

Cm

HE3

TEeMIIEPATyPhI, PaCCMaTPUBAL KPUCTAJUIMIECCKYIO pCHICTKY KaK

6. OTIpesIeniTh aTOM, Y KOTOPOTO B OCHDBHOM COCTOSHMM 3aroiHeHsl K, L, M —
) ClL, 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBaeTCsl aKTHBHOMH, €CIIK OHA
1) IONHOCTHIO MOTJIOINACT IAJAIONIEE Ha HEE U3IIyYeH e,

8. CucremMa HaKadKy Jiasepa I03BOJIET

1) co3maTh MHBEPCHYIO HACEIECHHOCTD B AKTUBHOM cpele;

2) BEI3BATH BLIHYXKICHHOE M3ITy4eHHuE QOTOHOB;

3) ofbeceunTh BEICOKYIO KOTEPEHTHOCTE Ja3¢PHOTO U3y ICHUS.

9. PaCCMOTpI/IM JBa KBAHTOBBLIX COCTOIHHA, B KOTOpBi[X HaxXoguTcCsa CHCTCMa

1) paBro unciy aroMoB N, ¢ sHepruel [;
2) MeHBITE, YeM No;
3) Gomb1ne, yem Nj.

10. ITpuanun [aymu cnpaseanus

1) Jutst Beex TOXKIECTBEHHBIX YaCTHIl KBYHTOBOMEXAHWIECKOH CHCTEMEL,
2) [UIs CHCTEMBI TOXKIECTBEHHLIX 0030H(B;

3) IS CHCTEMBI TOXK/IECTBEHHEIX (DEPMHOHOB.

11. denenue uacTuil Ha 6030HEL U HEPMUOHEL OLPEACTISIETCS
1) TOABKO TTIABHBIM KBAHTOBLIM YHCIIOM 7;

2) TONBEKO OPOUTAIHHBIM KBAHTOBEIM HHCIIOM /;

3) CIIMHOBBIM KBAHTOBEIM YHCIIOM Mg,

4) opOWTANBHEIM / 1 MATHUTHBIM 7 KBAHTOBBIMH YHCJIAMH.

12. 3aBucuMocTh MOJSpHOU TemioeMKoeTH Cj XUMHYECKH IIPOCTBIX TBEp)
TEeMIIEPATYPHI IPEACTABICHA Ha rpaduKe

grmon 1 B N

aTOMOB, C
{HRBCPCHOU

IX TC]I OT

1) 2) 3) 4)
CM CM
3R
_ 1 A ooy > =
0 T 0 T 0 T
13.TeloeMKoCTh  cHCTeMBI, cocrosimeii m3 N = 10 KiaccHdueckux T

ABHCHMBIX FApMOHHYECKHX OCHMILIITOPOB mpy TemuepaType T = 300 K, pasua
414 Tw/K;  2) 4,14 Iw/K;  3) 124,2 x/Tw/K; 4) 41,4 xD/K.

14. JleGalt MmOJYUMJI TEOPCTUHECKYIO 3aBHCUMOCTBH MOJISIPHOH TCIIIOSMKOC

PEXMEPHBIX

i Cy OT




BPEMEHH, PABHEI IBYM IIEpHOJaM ToJlypacnajia

1) cucreMy HEB3aMMOACHCTBYIONTMX HACTHI[, COBCPLIAIOIIIX TEIIOBBIC KO
pasNMYHBIMHE 9aCTOTAMY;

ebanust ¢

2) CHCTEMY CBA3aHHBIX HYACTHII, COBEPIIAOIIMX TCIIOBBIC xonebauni ¢ OIWHAKOBLIMU

YacTOTAMMU;
3) cHcTeMy CBSI3aHHBIX YAacTHI[, COBEPIUAIOMUX TEMJIOBBIC xoyieGanns ¢ pa
YacTOTaMH,
4) cucTeMy HEeB3aMMOJCHCTBYIOMMUX YACTHUIl, COBEPUIAIOMMX TEIUIOBBIC KOJ
OIMHAKOBEIMH 9aCTOTAMU.

15. BanenTHas 30Ha COOCTBEHHBIX [10JYTPOBOTHHKOB

1) yacTHUHO 3aHATA BICKTPOHAMH,

2) MOJTHOCTHIO 3aHATA MIEKTPOHAMM,

3) mepeKpEIBAETCS ¢O CBOGOIHOM 30HOH BO30YKIEHHBIX SHEPIUH.

16. C yBenuueHreM TEMIIEPATyPhl JEKTPOIIPOBO/IHOCTE MOIYTTPOBOIHAKOB
1) yBenmuuuBaercs;

2) yMEHBIAeTC,

3) He MEHSETCA.

17. B 061acTH HIM3KHAX TEMIICPATYD ¥ MONYIPOBOJHUKOB I1peobianact
1) mpipouHas MPOBOJIUMOCTD;

2) aNeKTpOHHAs IPOBOIUMOCTD;

3) coOcTBEHHAd IPOBOAUMOCTE;

4) mpumMecHast IPOBOJAUMOCTD.

Bonpochl pedTHHT-KOHTPosT Ne3
1. Jyist HyKJIOHOB BEPHBIMH SBJIAIOTCS CJICAYIOIIUC YTBCPIKACHH

+
1) mpoToH 06TIaNAET 3apAAoM, PaBHEIM € ;
2) ciivH HefTpOHA MEHBIIE CIIMHA [IPOTOHA;
3) Macchl HyKJIOHOB IIPAKTHYECKH O/TMHAKOBEL

2. YeM MeHbIIIe SHEPTUs CBA3HU A)1pa, TCM
1) Gonprrre y mero AedexT Mace;

3JIMIHBEIMHU

ebanus ¢

2) Menplnylo paboTy HYXKHO COBEPIIMTB, 4TOOBI PasfeidTh 3TO NP0 Ha |OTACIBLHEIC

HYKIIOHEI,
3) GOJIBIIE SHEPTHH BEIICIHTCS IIPH PAacIiajie 9TOTO siipa Ha OTCIBHBIC HyKIIOHEI
4) MeHEBIIIE ero SHEpPTus MOKO;

5) MEHBIIIEe SHCPIrUH BEIACIUTCA B PCAKIITHHU TEPMOSACPHOTO CUHTE3a 3TOTO AP ¢ ApyruMH

SApaMU.

3. Ilpu a-pacnajze

1) 3apsiz aapa He W3MEHUTCS, Macca Apa yMEHEINAeTCs Ha 4 aeM.;

2) 3apsiz sapa yMEeHbIIAeTcd Ha Ze, Macca sipa yMeHbIIAeTCs Ha 4 aeM.;
3) 3apsn sapa yMEHBIIAeTCs Ha Ze, Macca sjipa He MCHACTC,

4) 3apsiy AApa yMEHbIIASTCS Ha 4e, Macea fpa yMEHBIIACTCS Ha 2 a.6.M.

4. KaKaﬂ J0JIA paIII/IoaKTI/IBHBIX aroMOB OCTAHCTCA HC pacnaBmeﬁCH qepes
1) 50% 2) 67% 3)33% 4)75% 5) 25% 2

5. CKOJBKO O~ ¥ - pactaoB TOJDKHO IIPOM3OHTH, YTOOR! HECTAOUIBHBLA H30TOT

209 -
Am y 23 B o
IIPECBPATHIICA B CcTaOWIBLHEIN H30TOI BUCMYTaA R

UHTEPBAJL

aMepHIHs




1)8andp N6ausp
2)9 au3p H70m3f

14 4
N ( e) \
6. SIapo asora 7 saxpatino & -yactumy \2 U UCIYCTHJIO MPOTOH. SJIpo Kakoro
sneMenTa 06pazoBaIoch?
17 17 16 16 17
F O F 0, N
oY 287 397 487 57

B o :
7. Slnpo Oepumus 4 € , IOTJIOTHB [eiitpon 1~ | mpeBpamaeTes B sapo Gopa - . Kakas
4aCTHULA IIPU 3TOM BBIOPACHIBAETCS?

Dp 2n 3@ 4)e 5) memyckaercst 7 -KBaHT

) ,Ll % e + Ve + V/‘ " 3T
8. PeaK]_II/IH HE MOYKCT HJITH H3-3a HAPYIICHUS 3aKOHA COXPHHCHH

1) cnuHOBOTO MOMEHTA VIMITYJIECA,
2) IEenTOHHOTO 3aps/ia;
3) 9K TPUICCKOTO 3apsia.

9. 3akoHOM COXPAHCHUS SJICKTPHYCCKOT0 3apaa 3alpelicHa peakusl

pH e TVt 3"+, > pte’

2)n+ﬁ—>e_+17e 4)Vﬂ+n—>p+;/,z .

10. M3 mpuBeIeHHBIX CXEM B3aUMOTIPEBPALIEHUH YACTHIl AHHUTHIISIIIANA COOTRETCTRYET
0 - ‘ - + _
ne Yy g ponte +vV, 3 K'osatiaT gye te prty

11. B nmnopsake Bo3pacTaHus MHTEHCHUBHOCTH (QYHIAMEHTANIBHLIE B3aHMOICHCTRHA
pacIIoNIararoTCs CIEAYIOMMIM 00pazoM

1) snexTpoMaruuTHOE, cnaboe, IPaBUTAIMOHHOE, CHIIEHOE;
2) cinaboe, CHIBHOE, IPaBUTAIIMOHHOE, JIEKTPOMAarHUTHOE;
3) 2MeKTpPOMarHUTHOE, FPaBUTALHOHHOE, Cl1aboe, CHIIBHOE;
4) rpaBuTanMoOHHOE, claboe, NEKTPOMAIHUTHOE, CUIBHOE.

IIpoMeskyTOYHAs aTTeCcTAIUSI IIPOXO/UT B GOpME SK34MEHA.
Bompocs! k 3K3aMeHy
I. Temmosoe wuznmydenue. PaBHOBecHOe wu3iIydeHHEe. XapaKTEPUCTUKH |TEILIOBOIO

UBIIYUEHUSL.

2. AGcomotHo uepHoe Teno. 3akon Kupxroda. 3akon Credana-bomprmanp u 3akoH
Bumna.

3. Pacmpenenenue sHepruu B crekTpe abcomoTHo depHoro Tena. Dopmypia Poames-
Jbxunaca. YaprpaduonetoBas katactpoda.

4. KsanroBas runoreza u popmyta [lmanka

5. Bueurnwuit ¢porosnekrprueckuii ¢ ekt u ero 3akousl, GoTOHEL.

6. Dddext Komnrona u ero Teopus.

7. Mopnens atroma Pezepdopma. [Toctrymater bopa. AToMm Bomopoa.

8. l'umotesa pme bpoiisist. DkcnepUMEHTAILHOE IOATBEPXKACHUE BOJHOBBIK CBOMCTB

MHKpPOYACTHII.

9. CooTHOIIEHUE HEOIPEIETIEHHOCTEH. !

10. BonnoBast (GyHKIWSL, €€ CBONCTBA U CTATHCTHYESCKHUHM CMBICI.
11. Hecrauuonapuoe ypasuenue [penunrepa.




12, Cranmonapnoe ypasuenne [Ipemusrepa.

13. Yacrtuia B MOTEHIIMAIBHOM sME.

14. TIpoxoxJieHue YaCTHI[BI Yepe3 MOTEHIIHAIBHEIA Gaphep.
15. KBaHTOBEI rapMOHHYCCKHI OCITHILISTOP.

16
MarguTHOE KBAaHTOBBIC HYHCIIA.

KBanToBaHHe SHEPrUM SMGKTPOHA B aroMe Bojopoja. Cuekrp aroma
ITpaBuno or6opa.

OpOHTayIbHBIN X MATHUTHBIA MOMEHT 3JIEKTPOHA.

Co6cTBeHHBIH MEXaHHYECKHH MOMEHT WMITYNIb¢a DJIEKTpoHa (CIIHUH).

17.

18.
19.

. Ypasuenne Illpenunrepa s 3IeKTpOHa B atoMe Booposa. [iasnoe, opOfransHoe o

BOJOpOA.

CruHOBEIHI

MardHuTHBI MOMEHT QJICKTPOHA. CnmHOBOE M MarHUTHOE CHHHOBOE KBAHT(BBIE YHCIIA.

Onsrr HItepna u ['epiraxa.
20.
21. Ilormomenue, Koo
Oitammreiina.
Jlazeper. [Ipuanun neficTers J1a3epos.
Kiaccnueckas teopus temnoemkocti. 3axon Jlronoura u ITTu.
KBanToBas Teopus TemoeMkocTu DifHiTeina,

Teopus remnoemkoctu Jlebass. PoHOHLL

CIOHTAHHOE M| HHAYIUPOBAHHOE H3JIYUCHHC,
22,
23.
24,
25,
26.
Oepmu-Jlupaka.
OHEpPreTHYecKue 30HbI B KpHCTAILIaX.
Pacripenenienue 5IeKTPOHOB 10 9HEPreTHUYCCKUM 30HaM. Kiaccmukary
TCJI HA METAJUIBL, MOJTYIIPOBOJHUAKH K JU3IEKTPUKH.
CoOcTBennas u IpEMecHa IPOBOIUMOCTH MOJIYIPOBOIHAKOB.
ONEeKTPOIPOBOHOCTE TBEPIbIX TeJ. - Temneparypnast
JJICKTPONPOBOAHOCTH METAIIIOB U IOJYIIPOBOHUKOB. Y poBeHb DepMu.
P-n nepexon. IlomympoBoIHUKOBEIE AMOMALL.
XapakTepUCTHKH aTOMHOTO szpa. Mojenn atomuoro supa. Macca u 2He
sIpa.
3aKOHBI PaIHOAKTUBHOTO paciiajia. Albga-, 6era- i1 raMMa-u3IIydeHue.
SlnepHBIE peakuy U 3aKOHE! coXpaHeHus. Peakius nenenus anep. Llernnd
JICJIeHUSL.
. Peaxnus cunTesa aroMubix saep. [IpoGnema yrpasiseMbIx TepMOAAEPHBIX
. Bunpl B3aumopeicTBri B KITacCH(pMKAITHS 2IIEMERTAPHBIX YACTHUIL,

37. MeToapl perucTpaIyy 31eMeHTapHeIx yacTuil. KocMuueckue ryym.

38. Yacrwier u antrvactunsl. Heiitpuno., Ksapxu.

CamocrosiTesibHAA padoTa CTY/ICHTOB BKJIIOYAET B ce0S:

1. AynuTopHas caMoCTosTeNbHas paboTa CTyQeHTa [0 JUCIMIUIMHE BH
Ha Ta00paTOPHBIX U IIPAKTHYECKHX 3AHSITHSX TPH PEIICHUAH 3271,
2. Bueaynnropras camocrosTensHas paGoTa  BBIIONHSETCS — CTYJIE

yriyOJMeHHOM W3YYCHMH JIUCHUIUIMHEL 10 TeMe TPONIECHHOM JCKIUH, HPH I10]
naboparopubiM paboraM. OCHOBHOM (OPMOH caMOCTOATENBHOM paGOTHI CTYIEHT
A3YYCHUE KOHCIIEKTA JIEKIUH, PeKOMEHI0BAHHOM JInTepaTypEL.

27.
28.

29.
30. 34
31.
32.

33.
34.

35
36

ITpunnun 3anpera [aynm. [lepuonudeckas cucremMa meMeHToB Menenedsa.

(huIMeHTHI

boszonrr m depmuonrr. [lonsTue o KkBaHTOBBEIX: crarucTHKax Bosze-Difimreiina u

g TBCPIABIX

BHUCHUMOCTH

PI's CBA3U

s peaxuus

PEeaKIui.

I[IOJIHSCTCA

pToOM  IOpPH
IOTOBKC K
1 SIBJIACTCA

CamocrosirenbHas paboTa 3aBepliaeT 3afauyl BCeX IApYTHX BHJOB yu4eGHOIO Jporecca H

MOXET OCYIICCTBIATECS Ha JICKIHUAX, CeMUHAapax, MPaKTHYECKHX 3aHATHSX, J1ad
3AHATHAX, KOHCYIbTAarusix. Kaxk QopMa opragmsamum yueGHOTO IIPOLECC Camoc
paboTa CTyJeHTOB MPENCTABISACT COOON LENEHANPABICHHYIO CUCTEMATHICCKYIO JI¢
IO TIPHOOPETEHHUIO 3HAHMUIT, OCYIECTRIIEMYIO BHE ayUTOPHH.

KOHTpOJIB BBIIOTHEHHUS CaMOCTOSTENHHON paGOTEI OCYINECTRIISETCA B XOJE BbII
3aIMUTHl TAOOPATOPHBIX paboT MO JHCIUIUIMHE, HPY BHITOJHEHUH IIPAKTHYECKHX 3
9K3aMEHe.

DPATOPHBIX
OsATeJIbHAaA
[TCIIBHOCTD

OJHCHUS ¥
VIAHHM, Ha




Bonpock! Juist KOHTPOJISL caMOCTOSTENbHOH Pabo TR

L.

2.

el

11.
12.
13.

14.
15.
16.
17.

18.
19.

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

27.
28.

29.

30.
31.

32.

33.

34.
35.

Kakoe wu3imyueHHe Ha3bIBaeTCS TCIUIOBEIM, M YeM OHO OTIHYAETCS
(nepedncnuTe KakuxX) BUIIOB U3IyYeHHs?
Haiite ompeneneHns OCHOBHBIX XapakTEPUCTHK TEMIOBOIO M3MydeHms. I
HA3bIBAETCS a0CONIOTHO YSPHEIM?
Chopmymupyiite 3akon Kupxroda.
Kaxoll Buj umeer pacupeseneHHe SHEPTMH B CHEKTpe abCOIIOTHO Hep)
Hapucylite KpuBBIe pacHpenencnis B 3aBUCUMOCTH OT JJIMHEI (UM YACTO
Ui aByx temueparyp (T2>T1).
Cohopmymnupyitte 3akons Creana — BonbiMana 1 cMelnenus Buna.
Banumure Qopmyny Pones - JDxunHca W moscmuTe cyTh "yieTpad
KaTacTpodbr”,
3anummute Gopmyrny [Tnanka u MOSCHUTE CYTh €0 KBAHTOBOM THIIOTE3HI,
Kakoe u3 Ten, uepHOE MM HEUepHOE, UMEET BBIILE TEMIEPATYDPy, €CIH |
OJINHAKOBBI?
B 4em cocrour siBierue, HasesaeMoe hoToaddHekToM.
Chopmynupyiite 3axomsr (oroaddexra. B weM 5TH 3aKOHBI
IIPEACTABICHUAM KIIACCHYECKOH (hH3HKH?

npo

Kax xa4ecTBeHHO, ce/ys BONHOBOM KapTHHE U3TydeHHs, 00BICHITE (hOTOp

OGbacuute 3aKoHHI PoToddexTa, uexons u3 GopMyIsl DIHIITEHHA.

Yro Takoe KpacHas rpanuna dhorosddexra. Uem ompenensercs YHCTIOBOE
IpaHMYHOU 9acTOTEI? UTO BAMAET HA IIOJIOKEHIE KPACHOM rparuisl (poToad

YT0 Taxoe (OTONEMEHT U KaKOBA €TI0 BOJNLTAMIIEPHAS XAPAKTEPHCTHKA?

ITogemy Obl1a oTBepruyTa Mozens atoma Tommcona?

B uéM npotusopeuns npennoKenHoi Pesepdopaom mianeTapHOi MoneH

B uem cyummocTts Teopum aToMa, mnpemioxenno# Bopom? Cdopy
nocrynarel bopa. Kaxossl Hejjoctatku teopuu Bopa?

Cnextphl aToMOB. CIEKTpanbHEIE CEPUHM aTOMa BOJOPOIA.

Kakue Tunbl coymapeHHHl BO3MOXKHBI MEXIY 9JCKTPOHAMH,
DIIEKTPUYECKUM TIOJIEM, B aTOMaMu?

B uém saxmovaerca ombrr ®parika u epra, W KakHe OCHOBHEIE BBHIBO)
ceNaTh Ha OCHOBAHHUU OIbITa?

Kakyie KBaHTOBEIE UHCIIa OITUCHIBAIOT COCTOSHAE MMKPOYACTHIIEI?

tUeM onpenensercs IEKTPOHHOE COCTOAHNIE U30IUPOBAHHOTO aToMa?

OO6BsacHuTe Ipontece 00pasoBaHus SHEPTETHICCKUX 30H B TBEPIOM TeJie.

OT 4ero 3aBUCAT MUPUHA Pa3PeIICHHON 30HbI M 9HCIO YPOBHEH B Heit?

Kakosa 30HHast CTpyKTypa NPOBOJIHUKA, IIOIYIIPOBOHUKA U U30JIATOPA?

OOnbscHuTE MEXAHU3M cOOCTBEHHOM 17§ NIPUMECHOM pot
IIOJIYIIPOBOIHUKOB,

KaxoB ¢usmueckuii cMblcn nousTus yposas Gepmu?

Hem OOBACHIETCA pasiIHyMe TEMIEPATYPHON 3aBMCHMOCTH 3JIEKTPOIIPOB
METAJIJIOB W ITOJIYIIPOBOIHUKOR?

OOBsICHATE 3aBUCUMOCTh NOIOMECHUs. ypoBis PepMU M KOHIEHTPAIHH C
HOCHUTEIICH 3apsiia B IIOJyIIPOBOJHUKAX OT TEMIICPATYPEL

O6BsicHuTE Gu3HYeCKHE MPOLECCH], TPORCXOUSMINHAE TPH 00PA30BAHIHA P11 |

Hapucyiite sHepreTnyeckue 30HBI B OGNACTH p-N IEPEXONa M OOBLICHM
COCTOUT ACHCTBUE BHELIHETO JIEKTPUIECKOTO 0N Ha P-N IIEPEXOL.

Yro waseBaeTcs pajHoaKTHBHOCTHIO? Kakwe IIpoIecChl OTHOCSTCS
DPaauOaKTUBHEIX?

Ha wyeM OCHOBaH IIPHHIUI PErHCTPAIMY ¥ U3MEPEHHS PAIMOAKTUBHOIO U
Kakve npu®opsl IpUMEHSIOTCS ISl 9THX Leieii?

O6bsacnuTe yCTpoHCTBO M LIPUHIMIT JieficTBuS cueTHuKa I elirepa.

OnummTe IpoIecckl, IPOUCXOSIAE B Fa30pa3PsIHEIX CICTUHKAX.

YCK

T

IPYyrux

dKOC Telo

oro Tena?

'b1) BOJIHEI

10JICTOROU

X SPKOCTH

[MBOpedaT
(pext?
3HAYEHHE

bexTa?

aroma?
YIAUpyHTE
DPSAEMBIMU

Bl MOXKHO

QJHUMOCTHU

DIIHOCTH Y
BOOOTHEIX

fepexona.
re, B UeM

K YHCITy

y4enus?




36. llepeuncnure ¢u3mdecKre OPOLECCHI, IIPOMCXOSIIIE TIPH B3AMMOICHC
H3JIy9EHU: C BEIECTBOM.

37. B dYeM 3aKIIOYalOTCS IIPOIECCH YIOPYIOrO  PacCEesSHUsS DIICKTPOHO
3NIEKTPOHOB Ha 3JIEKTPOHAX ?

38. Yem 0OOyCNOBIEHBI TIOTEPH
HOTJIOIIAILYIO cpey?

39. YTo mpOMCXOAUT MIPH JIPOXOKICHUA JIICKTPOHA Ue¢Pe3 TIOTTIOTUTENE?

SQHCPIUM  YaCTHUBI IIPH  IPOXOIKICH

'BHH

B_
B sIpaMu,

AH  Yepes

40. KaxoBbl 0COOEHHOCTH TIPOXOXNCICHUS Uepe3 MOTTIOTUTENh MOHOJHEPTeTHYEeCKuX [3-

YaCTHI] ¥ B-H3J1yIeHHs, UMEIOIEro HeIPePEIBHBIN JHEPreTHIECK Y CIIEKTD'

7. YYEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIE
JAUCHOUATIINHBI (MO JIST)

a) OCHOBHASI JTUTEpATYypa*:

. ®usuxa. Bonnoras onrtuka. KBaHTOBas mpupofa M3iydeHHS. DICMEHTEI
sinepHOM dusnku: Yueb. moc. / C.M.Kysunenos, A.M.Jluxep - 3-¢ usx., nepepal. u
By3sos. yue6.: HUL] MHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(11) ISBN 978-5-9558-035

2. Tammsikosa-bymkesny V.M. @usuka. Yacts 2. Ontuka, Keanrosas ¢
Crpoenue u GU3MIECKHE CBONUCTBA BEIECTRA [BJIeKTpOHHBH/I pecype]: yueOnuK/ TauJ
Bymkesua M.M.— DnexTpoH.TeKCTOBRIE Nanable.— Munck: Beimmitmas mxoua, 201
¢.— Pexum mocryna: http://www.iprbookshop.ru/35563.— 2BC «IPRbooksy.

3. Tanxun A.@. Jlexnuu o ¢puzuxe [DnexTporHsii pecype] : [B4.] / A. @. Tal
IIpoxomesa ; DBraguMupckuil rOCyJapCTBEHHBIM — YHUBEPCHTET HMEHH A
I'puropresuya u Huxonas I'pruropsesuda Croneroseix (Bal'Y).— Bnagumup : Bia
rOCyapCTBEHHBIH yHUBEpCUTET uMeHH AjekcaHzapa ['puropseuua u Hukonas I'pi
Croneroserx (Bnl'V), -YU. 5: Kpaurosas u suepHas Qusuka.— DIEKTPOHHEIC
mauuete (1 gaiin: 4,16 M6) .— 2015 .— 94 c. : un., 1abm. — 3arnabue ¢ THTYII
bubmuorp.: ¢. 92 .— CBoGOAHEIA HOCTYI B 3IEKTPOHHBIX YHTAIBHBIX 3aiax OO
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/003

0) ZOIOJIHMTE/ILHAS JIUTEPATYPA™:

I. Epcnna E.M. Onrruka, OcHOBEI KBAHTOBOM ¥ syiepHOM dusukn [DneKTpoHHH
y4eGHO-MeToIuYecKoe ocoOue st TabopaTopHbx paboT mo dusuke/ Escuna E.M.
B.B.— DieKTpOH. TEKCTOBLIE MaHHbBIE.— ACTpaxaHb: ACTpaxaHCKHi HHIKEHEPHO-CT]
uHCTUTYT, OBC ACB, 2011.— 107 ¢.— Pexaum nocryma: hitp://www.iprbookshop.1
9bC «IPRbooks».

2. Amnaros A.B. @usura. AtoMHas (usrka [DNeKTpoHHbH pecype]: yaeGHOR

AnmaroB  A.B.— OJeKTpoH.TeKCTOBHIE JaHHbe.— Bonrorpax: Bonrorpamckui
OuzHeca, Byzosckoe oOpasopamue, 2009.— 116 ¢—  Pexum
http://www.iprbookshop.ru/11355.— DBEC «IPRbooks»

3. XKapenosa C.B. ®usuka atoMoB U Monekyil. Slnepuas ¢pusuka [DIeKTPOHHEI
METOIMYECKHe yKazaHus K jaboparopubiM paboTam mo dusuxe / C. B. XKapen

IIpoxomesa, E. JI. [lamanckas ; BnaguMupckuil rocynapcTBEHHEI YHHBEpPCHTY

Kabenpa ¢usuxu u npuknaguoit maremaruku ; nox ped. E. JI. Mlamanckas .— D
TeKCTOBBIC nanuble (1 daiin : 431 K6) .— Biamumnp : Brnagumupcekuil rocysa
yrusepentet (Bal'Y), 2010 — 38 ¢. : ui., Tabn. — 3arnasue ¢ TUTYI)A 3KpaHa .— D7
BepcHs IewaTHOH yOnukanun .— Bbubmworp.: ¢. 36 .— CBoOOIHEIH joctyn — Ado
Reader 4.0 — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>,

4. XKapernosa CB. ®usuxa TBEpIOr0 Teia [OnexTpoHHEBI pecype] @ Mmel

yKasaHHsA K 1a00paTopHEIM paGoTam 1o ¢usuke / C. B. XKapenosa, H. C. Ipoxor

Ilamanckas ; Bramumupcekuit rocyaapeTsennsni yauseperter (Bal'V), Kadenpa
IpUK/IaTHOU MareMatuky ; ox ped. C. B. XKapeHoBa .— DiIeKTpOHHEIE TEKCTOBEIC

thaiti : 356 KO) .~ Bnanumup : Biragumupekuii rocyapcTeennsiii yausepenret (B)

— 40 c. ! wn., Tabn. — 3armaBEe ¢ TATYIa 3KpaHa .— ODJEKTPOHHAS BEPCHS

IEHUE

ATOMHOM M
aom, - M.
0-0.

[3UKA.
L]BIKOB&-
— 232

kuH, H. C.
JIeKcanapa

JIMMYPCKAN
ITOpbEBHYA

TEKCTOBEIC
dKpaHa.—
10TEKH —
60.doc>.

it pecypcel]:
Cobonena
DUTETLHBIA
1/17059.—

nocobue/
HHCTUTYT
JIOCTyIIa:

1 pecypc] :
Ba, H. C.
r (Bal'y),
'KTPOHHBIC
NCTBEHHBIM
CKTPOHHAs
be Acrobat

JIUTICCKHE
epa, E. JI.
Gu3uKu u
nanueie (1
['y), 2010
evYaTHON




nyOmukanuy .— bubmiorp.: ¢. 38 .-—— Cobomusiii goctyn — Adobe Acrobat Reafler 4.0 —

<URL:http://e.]lib.vIsu.ru/bitstream/123456789/2088/3/00703 .pdf>.

5. Hpoxomena, Hapesxna Cepreepna. CGopHuK 3amau mo (usuxe [y
pecype] / H. C. Ilpoxomesa ; Biragumupekuii rocynapersentsiii yausepeuteT (Bl
2-¢, ucnp. u gom. — OneKTpounble TekeToBble ganuble (1. daitn : 593 K6) .— B
Bragumupekuii rocynaperseHubli yuusepeuter (Bal'Y), 2010 .— 66 ¢. — 3ariagu
9KpaHa .— DIIEKTPOHHAsA BEPCHs IedaTHoOl mybimkamuu .— Bubmmorp.: ¢. 64 .— (
JOCTYIL Adobe  Acrobat Reader 4.0 ISBN  978-5-9984-00
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) EPHOAHYECKHE U3AHMI:

1. Xypnan . «Ksauroas
http://www.mathnet.ru/qe/archive.

DNMEKTPOHHKA».  ApXHB, HOMEpPOB. Pexum

8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE
JUCHUITJINHBI
JlexuuonHple ay UTOPUH OCHAIUEHHEI JOCKON (IUI1 MeNa WM MapKepa), dK|
IPOCKIUOHHBIX CHCTEM, IIPOCKTOPOM B HOYTOYKOM.
AynuTopuE I IPOBENEHHs Ja0OpPATOPHBIX 3aHATUN OCHALIEHHBI YCTAHON
BBITOJIHEHMS 1a00paTOPHBIX paboT:
6.1. Ompenenerue nocrosuHo# Credana-bonpivana.
6.2. Wzyyenue BHemHero $porosddexra.
6.3. Onpenenenne Pe30HAHCHOTO MOTELIHANA BO30yKIeHus aToma MeTonoM Pparka
6.6. Usy4enue TeMmepaTypHOif 3aBHCAMOCTH CONPOTHBIICHHUS HOTYIIPOBOJHIKOR.
6.7. I3yuenue BOJIbT-aMIIEPHBIX XapPaKTEPUCTHK TEPMOTYCTBUTENLHEIX COPOTHEIICH
6.8. Vsyuenue BONLTAMIIEPHBIX XapaKTEPUCTUK (OTOCOIPOTHBIICHHSL.
JlexuyonHbIe aynuTOpUM OCHAIIEHBI| JOCKOM (I Mena MM MapKepa), dKj]
MPOCKIIMOHHEBIX CHCTEM, IIPOCKTOPOM U HOYTOYKOM,
AynuTOpHM JUI TIPOBEJICHUSA 3AHSTHH OCHANICHBI | COBPEMEHHBIMH TIEPCO
KOMIIBIOTEPaMH, O0BENMHEHHBIMU B JIOKAIBHYIO BEYHCIUTENBHYIO CETh H YKOMILICKT,
HEOOXOIMMBIM CHCTEMHBIM U TIPUKIIAIHBIM IPOTPAMMHEIM 00ECTICUEHHEM.,
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KTPOHHBIN
) — Usn.
) luMup :
° C TUTYJIA
BOOOTHBII

JOCTVIIA:

PAHOM JJIA

KaMHu JJId

- T'epiia.
i,
AQHOM  JIJIst

18JIbHBIMH
DBaHHBIMHA




Paboyas mporpamMma JVCIUIIMHEL COCTABIEHA B COOTBETCTBHH C TPeOOBAHY
BO mo mampasnenmo 02,03.03 Maremarudeckoe ofecedcHEE H  aiMHHUC

MH(QOPMaNUOHHEIX CHCTEM.

i OI'OC

pUpoBaHue

(®HO, noanucs)

Pemensent

(mpencraruTens paboTomare %iﬁ
/ t

Ongecea. PRI Faggea”

IIporpamma paccmoTpena u ono6peHa Ha 3aceiagnn Kadeps

(mecTo pa60TLI JIOJI)KHOCTB <I>I/IO HOIIHI/ICL)

[Ipotokom Ne /{JA or /7.0Y%./% rona
3aBeyromuii Kade poit

T

Or/

((lefﬁommch)

PaGouas mporpamma paccMmoTpeHa M ojo0peHa Ha 3aceaHuu yqe6H0-MeTonHtleCI]loﬁ KOMHCCHH

Hanpasnenns 02.03.03 Marematndeckoe ofecrnedetne i aAMUHUCTPUPOBAHIE HH(

CUCTCM

[Mpotoxon Ne /4 A’ or 4Z7.04%./S 10%
[Ipencenarens koMuccuu ./@/tﬂ/'ﬁ%%

PMallMOHHLIX

(i

/ (PO, nognucs)

JINCT NEPEYTBEPHKIEHUS
PABOYEI [IPOI'PAMMBI TUCTIUTLIAHBI

Pa6ouas mporpamma os106pena na 28 { ¥ - A0 74 yueGuprii ron
7  or f{?rﬁ. &Ff.f Frona

/
/
L L

ITpoTokon 3acemanmus kabeupsr No

3aBenyromuii Kadempoi

e O, 4L

4

T

Pabouas nporpamma omo6pena na yueOHBIH TO/T

IIpoTokon 3acepanns xapempri Ne or roza
3asenyronii kabenpoi

PaGouas mporpamMma ogo0pera na yueOHBIH To/1
ITpotoxoin 3acenauns kahemapsr Ne or roja

3apenyromumii Kabeapoit




