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1. IEJIN OCBOEHMSA JUCITAITINHEI

Hemstmu ocBoenus muctumumnasl «KBanToBast dusukay spiusercs obecnederdue 6yIymero
ClieHaNInucTa HAyvyHOH (usuuyeckod 6a30if, Ha KOTOpOH B BEICINEH Texhntlecxoﬁ LIKOJIE
CTPOHTCS OOIICHHKEHEPHAS M CTIeNMAabHas HOAroToBKa. Ilocnenosatensuoe ?I3yquHe puzuxu
BEIpA0AThIBAET CHeLU(UUECKH METON MBIIUICHHS, (QU3HYECKYIO HHTYHULUIO, KOTOpHIE
OKa3bIBAIOTCS BCCEMA ILJIOAOTBOPHBIMH M B JIPYTMX HaykKax. Cne,uHaJIHCTH IIOJIyYHBIIHE
HIHPOKOE (U3HKO-MATEMATUUECKOe 00pa30oBaHHe, MOTYT CAMOCTOSTEILHO OCBAWBATH HOBBHIC
TEXHUYECKHE HANpPABICHHS, YCIEUIHo paGoTaTh B HUX, JIETKO MEPEXOMUTh OT PEIIeHHUs OJHUX
3a7a4 K APYTUM, HCKATh HECTAHAAPTHBIC W HETPATUIHOHHEBIE ITyTH, YTO OCOOEHHO BAXKHO I
poecCHORANBHON MOOHIPHOCTH CIEIUATICTOB B YCIOBHAX YCKOPEHHOTO paZ!BI/ITIrUI TEXHUKH.

3agayu JUCITHILTHHEL: ‘

® TCOpPETHYECKass MOAIOTOBKA B 001aCTH (GM3UKM, MO3BOJLIIOMIAS OYAYIIMM WHIXKEHEpaM
OPUCHTHPOBATHCA B MOTOKE HAYYHOM H TeXHHYCCKON HH(OPMANHH U 06eCTIeUHBAIOMIAS HM
BO3MOXXHOCTh HCIOJIL30BAHUS HOBBIX (H3HYECKHUX MPUHITUIIOB B TEX o6nacmx B KOTOPBIX
OHH CIICIHATH3HPYIOTCS, ‘

° (HOPMHPOBaHME HAYYHOTO MBIIUICHHS, B YaCTHOCTH [PABUIHHOIO HOHI/IMaHI/I}I rpaHuil
MPUMEHIMOCTH PasiiIHbIX (U3NYECKUX IOHATHI, 32KOHOB, TEOPHI H YMeHI/ISI OLIEHUBATh
CTEIEHb JOCTOBEPHOCTH PE3yIBTATOB, IMOJNYYEHHBIX ¢ IIOMOIIBIO BKCHepI/IMeHTaJ'IBHBIX WIIH
MAaTeMaTHYECKIX METOI0B UCCIIE¢JOBAHMS; |

® BBEIPabOTKA IPHEMOB ¥ HABEIKOB PEINEHHH KOHKPETHBIX 3a/a4 U3 pasHbIX 061acTeil Gpusmky,
[TOMOTAIOIKX CTYJEHTaM B JaIbHEHIIEM pelllaTh HHKEHEPHBIE 3a1aur, |

® O3HAaKOMJICHHE CTYJEHTOB C COBPEMEHHOl HayuHOU ammaparypoil u BLIpa60TI<a y HHX
HAYAIGHBIX ~ HABBIKOB  MPOBENCHHS  OKCICPHMEHTAIBHBIX  HAYYHBIX  HCCIEIOBAHHI
PA3IHYHBIX HHBHIECKIX SBICHUHN U OLEHKH IIOTPELTHOCTEl H3MEpEHUii.

2. MECTO JUCUUILIMHBI B CTPYKTYPE OIIOII BO

Jucommmea  «KBaHTOBas —(U3MKa» OTHOCHTCS K OOM3aTeNbHBIM MUCIHILIHHAM
BapuatBHOM wacTH OIIOII monroroBku GakanaBpoB mo HampaBieHHIO «DyHIaMeHTAIbHAS
uHGOPMaTHKa H HHPOPMAITMOHHBIE TEXHONOIUKY. VI3yUeHne MUCIMILIMHE] IPOXOIHT B TPEThEM
CEMECTpE. |

Jist ycrnemHoro ocsoeHHA Kypca (QHM3MKE CTyAEHTaM HEODXOIMMO 3HATh CJleAyFOIIHE
paszensl BhICIIEH MareMaTukH: JugdepeHnnansaoe ucuncienne, VHTerpaisHoe UCYHCIeHHe,
AHanMTHYeCKasd TEOMETpHsl U JIMHelHas anreGpa, Psmsl, DIeMEeHTHI BEKTOPHOTO aHAJIH3a,
OYHKIHH KOMIUIEKCHOTO TNepeMeHHoro, JluddepeHunansnple ypapHeHns, DIeMEHThl TEOPHH
BEPOATHOCTEH U MAaTEMATHUYECKOH CTATHCTUKH.

OcBoeHne NUCIMIUIMHBEI HEOOXOAMMO JUIS M3YYEHHS CIIEMYIOINX BHCHI/IHJ'II/IH y4eOHOro
mwiana: «OCHOBBl HAHOTEXHOJOTHIN», «TeopHs BepOSATHOCTEH W MaTeMaTH4YecKas CTATHCTHKA,
«Hay4Ho-uccnenoBarensekas paboTay, BHIIOTHEHHE BBITYCKHOU Kmmubnxau@maon paboTHL.

3. K()MHETEHI],HH OBYYAIOHIET OCs1, POPMUPYEMBIE B PE3Y.JII>TATE
OCBOEHUSA JUCITUIIJINHBI

B pesynsrare ocBOeHHSs AUCIMINIHHBI 00YUarOIHMIACS JOIDKEH ,HCMOHCT])I/IPOBa Th CJIEAYIOIIHE
pesylbTaThl 00pa3oBaHu: |

1) 3Hare: 1

® (yHnaMEHTaJbHbIE 3aKOHBI MPUPOJBI ¥ MATEMATHUECKUE 3a1<0H0MepHocm B obsacTtu
kBaHTOBOM (pu3uku (OITK-1). ‘

2) YmeTs: ‘

® NPUMEHATH MATEMATHYCCKHEe METO/IBI JIJisl pEleH s NpakTHIeckux 3anad (OITK-1).



3) Bnanerts:
® HAaBBIKAMH KOPPEKTHO HOPMYJIHPOBATH €CTECTBEHHOHAYYHbIE 3a1A4H.

4. CTPYKTYPA U COJAEPKAHUE AACIUILINHBI

OO1mast Tpym0eMKOCTh TUCIHILINHEI COCTAB/ISET 4 3a4eTHHIE eIUHNIEL, 144 gaca.

Buasl yyeGroit paGoTsy, BrUTOYas 06 DopMEI Tekyiero
] CaMOCTOATCITbHYIO pa60Ty CTYZACHTOB é’ eM., KOHTpOA
§ ¥ TPYA0EMKOCTE (B 4acax) y q% o YCIIEBAEMOCTH
N P E’ H PEGTR, (no nedenam
o azaen (Tema) 2 g e g o C IPUMEHEHHEM cemecmpa)
wn IUCUHILTHHB = B 5 Z = g A, | MHTEPAKTHBHBIX Py,
© 8 E g E gE| 2Bl o] ¥ METOZIOB (bopwma
5} 2 3| B gl 28| § | = . TIPOMEIKYTOUHOH
s = g 8 &8 E 4 g | (8uacax/%) aTTecTaluu
=% 'S S
E = B~ (no cemecmpam)
| | Keammosasmpupona | 5 {1 5 |, 2 10| - | 8 |- | 12/75% -
W3JIyHeHHS
ONEMEHTEI KBAHTOBOM 5. ! Peittuar-
2 | MeXaHWKH H aTOMHOM | 3 1 8 10 - - 21 | - 13/72%: KOHTpOJb Nel
1016170 91 i
Petitunr-
3 OIleMEHTEl GU3HKH 3 13- 4 5 8 ) 10| - 12/ 86% KOHTPOIH Ne2
TBEPIOro Tejla 15
ONIeMEHTHI PUIHKH Peiirunr-
4 | "Apan 3 16- 5 4 ) ) 6 i 5 /83% KOHTpPOJIb No3
SJIeMEHTapHBIX 18
JacTHL
Beero 3|18 18 18 18 - 45| - | 42/77% | Dx3amen,d5
Copepaxanne pasfenoB AHCIHITHHDI
TeMbl, paziensl i HILTHHBI Komso | o o | TPAKTH- | mabopa- |
MBI, pasit Anch 4acoB 4eCKHE | TOpHBIE P
Pasnea 1. KnanroBast npupona mzayuenus 24 4 2 10 8
Jlexuus 1. 3akoHBI TEIUIOBOrO H3TydeHHs
| 8 2 - 2 4
Jlexnus 2. KBauToBble cBoiicTBa cBeTa 16 2 2 8 4
. 3 i ot
Paznesn 2. dnemenTn1 kBaHTOBOIH MEXAHMKHA H ATOMH 39 3 10 | 21
H3HKH
Jlexuus 3. Ctpoenme atoma 9 2 2 - 5
Jlexiwg 4. BosHOBBIE CBOMCTBA MUKPOHACTHIT 10 2 2 - 6
Jlexums 5. Vpasrenue 11lpenunrepa 12 2 4 - 6
Jlexuus 6. ATom Bogopona 8 2 2 - 4
Pasnen 3. Dnementn! ¢pusnkn TBeproOro Teaa 24 4 2 8 10
Jlexuwsn 7. TernoeMKocTh TBEpAEIX Ten 8 2 2 - 4
Jlexuus 8. 30HHAs TeOpHs TBEPABIX TEN 16 2 - 8 6
Pasnen 4. Jsementr1 Gpu3nkn SIPA H DJIeMEHTAPHBIX 12 2 4 6
9ACTHI
Jlexuus 9. Atomuoe sapo 12 2 4 - 6
JK3aMeH 36
Hroro 144 18 18 18 45




5. OBPA3OBATEJIbHBIE TEXHOJIOTHU
® JICKOIMOHHO-CEMHMHAPCKas cHcTeMa oOydueHHs  (TpaidIHOHHEBIE EJ'IGKHI/IOHHI)IC U
J1abopaTopHbIE 3aHSITHA); z‘
* o00yueHHe B MallbIX Ipynnax (BBIIONHEHHE JaG0OPaTOPHEIX paGoT B rpyqnax U3 IBYX WK
TPEX YECNOBEK); |
® MacTep-KIAacChl (IEMOHCTPAIMA HA TPAKTHYECKAX 3AHSTHAX anHan@B pacuera 3amaq
II0 PA3JINYHEIM TEMaM); j
® [PUMCHCHWE MYIbTHME/Ha TEXHOJNOIWH (IPOBENCHHE JIGKIHMOHHBIX, H CEMHHAPCKHX
3aHATHUHM C MPUMEHEHUEM KOMIBIOTEPHBIX IPE3eHTANUH ﬂ[eMOHCTpaHpOHHBIX POJIUKOB
C IOMOIIBIO [TPOEKTOPA MK KOMITBIOTEPA); i
o I/IH(I)OpMaLH/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOIOTUH (TIpUMEHEHHE I/IEH(I)OpMaHI/IOHHBIX
TEXHOJIOTHH JUIl MOHMUTOPUHIA TEKYILIEH YCIeBAEMOCTH CTYICHTOB U KOHTpOJI}I 3HAHUN).

6. ONEHOYHBIE CPEJICTBA JJISI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTH,
IMPOMEXXYTOYHOMN ATTECTAIMH I10 UTOT'AM OCBOEHUSI
AUCHHUIIIMHBI 1 YYEBHO-METOJIMYECKOE OBECITEYEHUE
CAMOCTOSITEJIBHON PABOTBI CTYAEHTOB
Texymumii KOATPOJIBL yCIIEBACMOCTH SIBJIAETCS PACHPENCISHHBIM 1 OCHOBELH Ha OIEHKE
HECKOJIBKUX COCTABJISIFOIIHX. _1
1. PesymbTaTbl peiiTHHT-KOHTPOL. J
2. Bemonuenue ¥ 3amuTa 1a60paToOpHEIX paGoT.
3. BrmonHeHHe MpakTHYECKUX 3a0aHUI.
Borpocer peiituar-konTpois Nel
1. Temmeparypa abcomorno wepHoro Tema T = 6000 K. Ecmm TeMnepaTypy TENna
YMEHBIIUTH B 2 pasa, TO 3HepreTHYecKas CBeTHMOCTh aGCOIOTHO YepPHOTo Tela,
1) ymenpmmTest B 4 pasa 3) yBenuuuTes B 2 pasa
2) yBenuuuTes B 16 pas 4) ymensmurest B 16 pa3s

2. Ecnu nyiviHa BONHBI, COOTBETCTBYIOIIAS MAKCUMYMY M3Iy4EHHUS YMEHB{IIHIACh B 4 pasa,
TO TeMIlepaTypa abCoJIIOTHO YEPHOTO Teja

1) yenuuunacs B 2 pasza 3) yBenuuunach B 4 pasza

2) yMeHBIIMIACE B 4 pasza 4) yMeHbIIUIIACE B 2 pasa.

3. Ecii 3a4epHEHHYIO IIACTHHKY, Ha KOTOPYIO NaZiacT CBET, 3aMEHHUTH Ha 3epPKaIbHYIO
TOM K€ IUIOIIA/IH, TO CBETOBOE JaBIICHUE

1) ocraHeTcst HEM3MEHHBIM;

2) YMEHBIIUTCS B 2 pasa;

3) yBenmu4uTes B 2 pasa.

4. 31eKTpoH B aToMe IePEXOANT U3 BO30YKIEHHOI'O COCTOSIHUS C 3Hepr1/1q1/1 E1 B ocHOBHOE
cocrosgHue ¢ sHepruedt Eo. [Ipu aToMm ncmyckaercs ¢oron. Macca ucyentoro| poTona pasHa

E -E, E, -|E, E —E, E,=E E,+E,

2 2

)y ¢ 2) ¢ 3) e 4y he 5 ¢

5. Hactota nanaromero Ha hOTOITEMEHT U3ITyYeHHs YMEHBIIASTCS BIBoe. Bo CKOIBKO pas
HY)KHO H3MEHHTEH 3alCPKHBAIOLICE HAIPSHKCHHE, eclu paboTON BHIXOJA 2JIEKTPOHA W3
MaTepralia GOTO3IEMEHTA MOWKHO HpeHeOpedn?

1) yBemuunts B 2 paza;  3) yBENUUYHUTH B V2 pas; 5)ocTaBuTh 63 H3)EHEHHIH.
Hi



2) yMEHBIIUTH B 2 pa3a; 4) yMEHBIIHUTE B V2 pas;

6. Ilpu 3amene oAHOro MeTamma JAPYrHM MIJIHHA BOJHbI COOTBETCTBYIOIIAs KpPacHOM
rpanune dorosddekra, ymenpinaercs. PaGota BrIXoa JuIs BTOPOro METAIUIA 110 CpaBHEHHIO C
paboTol BBIXO/A YISl IEPBOTO

1) yBemuumiace; 2) YMEHBIIHIACk; 3) He U3MEHHIIAC,

7. OneITel CTONETOBA 10 HCCIIETOBAHMIO B3aHMOIEHCTBHS U3JIY9IeHHS ¢ METalUIaMU;
1) mosBoMIIM ONPENleNUTh pasMeps! Apa;

2) NOATBEPAUN KBAHTOBYIO IPUPO/LY H3IyUCHHS,

3) moNTBEPAMIN HAIMYUE BOIHOBBIX CBOUCTB y 9NEKTPOHOB,

4) HOATBEP/MIIH THIIOTE3Y O JHCKPETHOM CIIEKTPE HHEPTUU 3JIEKTPOHOB B 4TOMAX.

8. B addexre Komnrona hporon

1) BBEIGMBAET MEKTPOH ¢ IIOBEPXHOCTH BEIIECTRA;

2) IepeaeT AMEKTPOHY YACTh JHEPIUH IIPH  YIPYTOM CTOJIKHOBEHUH;
3) mepenaeT dJIEKTPOHY YaCTh SHEPIHH [IPH HEYHPYIOM CTOIKHOBEHHH.

9. Ompitet dpanka 1 ['eplia Mo HCCIEOBAHUIO SIEKTPHUECKOTO PA3PSIA B napax pTyTH:
1) mo3BoMIM OTIPENENTUTE PasMepHI AApa;

2) HOATBEPAUITH KBAHTOBYIO TIPHPO/LY H3ITYYCHHUSL,

3) moATBEPAMIIM HANMYKE BOIHOBBIX CBOHCTB y SIEKTPOHOB;

4) HONTBEP/UIIY THIIOTE3Y O JHCKPETHOM CIIEKTPE SHEPIHE SICKTPOHOB B|aTOMaX.

b
H
|

10. Ha prcynke n300pakeHb! cTalMOHAPHBIE OPGHUTHL aTOMa BOJIOPO/I& 0'{;0rna0Ho MOJIETIH
Bopa, a Tarke ycnoBHO H306pakeHBI MEPEXOMIBI AMEKTPOHA ¢ OJIHOM CTAIMOHAPHOH OPOUTEL HA
APYTYIO, COMPOBOXIAIOMMECs H3JIyICHHEM KBaHTA SHeprud. B ymbTpadmoneToBoil obnactu
CIICKTpa 3TH [IEPEXOABL [aloT cepuio Jlalimana, B BuauMoli — cepuio Bansmepa, B uagpakpacHoit
— cepuro [Tamena. HanGonpiel yacToTe KBaHTa B BUAMMOI 06JIaCTH CIIEKTPa COOTBETCTBYET
epexos

Dn=4—->n=3
2)n=3—->n=2
3)n=5—-n=2
4)n=5-—->n=1

Il. B teopun bopa pammyc n-oif Kpyrosoi OpOHMTBI 3MEKTPOHA B aTOME BOIOPOJA
2
; g Tn=hn
BLID@KACTCS "epe3 paauyc ImepBod opOHTEI (opmysioit: 7 Omnpenenure, Kax
H3MEHACTCA KHHETHYECKAs SHEPrHA JIIEKTPOHA PH IIEPEX0ie ¢ TpeTheili OpGHTHI Ha MepByIO.
1) yBeimuuBaercs B 9 pas 4) ymMeHbImaercs B 3 pasa
2) ymenbLIaercs B 9 pas 5) He MeHsieTCs

3) yBenmauBsaeTcs B 3 pasa

12. Omerret Jlesuccona u [ikepmepa 110 nudypakiuu Ha KpHCTAILTax:

1) mo3BOMAII ONpeNeNnTE pasMeph! sapa;
2) IOATBEPIHIM KBAHTOBYIO PUPOLLY H3ITYICHHS, |
3) MOATBEP/IUITM HAITHYHE BOIHOBBIX CBOHCTE y 3JIEKTPOHOB, ;
4) MOATBEP I THIIOTE3y O HUCKPETHOM CIIEKTPE SHEPTHH JJICKTPOHOB B 4TOMaX.




A
13. Cpaenute ;mHy BoaHb ge Bpoifm A P mapuka maccoid m = 0,2 r u nporona
maccoit m = 1,67-10 kr, umeromux o uHaKOBEIE CKOpOCTH.
1) 6,57-10%7 2) 8,35-10°%7 3)6,57-10% 4) 8,35:10%,

Bonpoce! petHAr-KoaTpoIs No2
1. CTannoHapHEIM ypaBHEHHEM [peaunrepa Juist siekTpoHa B BOZOPO,10TI0/I00HOM aTome
SIBJIACTCS] YpaBHEHHE

2
2
dTW + ’? Ey=0
Hdx h
0
Vzw+2—m Bt L2 y=0
2 4dney  r
2) : 0
2 2m m(ngxz
Viy+—| E- y=0
2
h
3)
Vzw + 2—’? Ey=0
4) h
2. Ecmm y — Q)YHKHI/I;‘I UMEET BUJI, YKA3aHHBIA Ha PHUCYHKE, TO BepOHTHOiCTb 00HapYKUTH
L ‘ '’ |
—<x<=
9JIEKTPOH H& YJacTKe 2 paBHa

vt

3. B kaKkoM ciydae 9HePreTHIeCKuH CIeKTP 3JIeKTPOHA CILIOMIHOMH?
1) anexTpon B moTeHIHAIEHOM AMe mEprHOH 10710 M

2) 3NEKTPOH B ATOME

3) IIEKTPOH B MOJIEKYJIE BOAOPO/IA

4) cBOGONHBIIH aneKTpO}M

4. MakcumManbHOE 3HAYEHHE ITPOCKLUH MOMEHTA HUMITYJIbCA DIIEKTPOHA, Haxojsierocs B -
COCTOSHHH, HA HANPABJIEHUE BHENIHETO MATHATHOTO TOJIS PABHO

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

5. Ckonpko Pa3THYHBIX CbCTO}IHHﬁ MOXKET UMETh JJICKTPOH C I'JIABHBIM I(Ba]éITOBBIM YUCIIOM
n=4? | |
D15 2)48; 3)32; 4)54, |



6. OnpeseuTE aToM, y KOTOPOTo B OCHOBHOM COCTOSIHHH 3aIIOJHEHEL K,L,M-cmounusN
— CJIO€ PACIIONIOKEHBI 7 3JIEKTPOHOB,
1)Cl; 2)Ge; 3)Br; 4)Ti

7. Cpenia Ha3bIBAETCS AKTHBHOMH, €CITH OHA

1) HOJNHOCTBIO ITOTJIOIAET [aJiaroliee Ha Hee U3JIyueHue,
2) TOIHOCTBIO PACCEHBAET MANAIONICE Ha Hee U3IIy4YCHHE,
3) yeunuBaet rajiatolee Ha Hee M3JIydeHue.

8. CucTema HaKauKy na3epa Mo3BOJIET

1) cosnarh HHBEPCHYIO HACEICHHOCTE B AKTUBHOM Cpesie;

2) BBI3BATH BEIHYKACHHOE U3ITyYeHHe OTOHOB,

3) obecneunTh BBICOKYIO KOT€PEHTHOCTD IA3EPHOIO U3ILYYEeHUSI.

9. PaccMOTpEM J1Ba KBAHTOBBIX COCTOSIHHSA, B KOTOPBIX HAXOIMTCA CHETEMa aTOMOB, C
SHEprusMu £y u Ea, npwdem E» > Ej. Cucrema 6yIeT HaXOOUTHCS B COCTOSIHME C MHBEPCHOM
HACEJNICHHOCTBIO, €CIIH YHC/I0 aTOMOB N ¢ 3Hepruei E; 6ynet

1) paBHO unciy aromoB N> ¢ sHeprueit Eo;

2) MeHblIe, ueM No;

3) Gonbiue, yem Na.

10. ITpuanun [Maymu ciipasemus

1) A1 BCEX TOXN/IECTBEHHBIX YACTHI] KBAHTOBOMEXAHHUECKOH CHCTEMEL
2) U1 CHCTEMBI TOJK/IECTBEHHBIX G030HOB;

3) A CHCTEMBI TOKIECTBEHHEIX (hePMIOHOB.

11. Jlenenue yacTu na GO30HEI 1 (bepMHUOHEI OIpeaeIeTcs
1) TOJIBKO TTIaBHBIM KBAHTOBBEIM YHCIIOM 72,

2) TONBKO OPOUTATHEHEIM KBAHTOBLIM UHCIIOM /;

3) CTHHOBBIM KBAHTOBBEIM YHCIIOM s,

4) opOHTANBHEIM / 1 MATHUTHEIM 7 KBAHTOBBIMY UKCIIAM.

12. 3aBncuMocTe MOMSPHOH TemmoeMKkocTd Cly XHMHYECKH IIPOCTEIX TBEPABIX TET OT
TeMIIepaTyphl IIpeCcTaBleHa Ha Tpaduke

1Y) 2) 3) 4)
Cwm Ci Cwm
3R 3R
0 T 0 T 0 T
!:
13.Teroemxocts  cucremsr, cocrosmme w3 N = 10% kmacomdeckux TPEXMEPHBIX

HC3aBUCHMBIX TAPMOHMYECKHX OCIUILIITOPOB Hpy Temmeparype T = 300 K, papra
D414 /K, 2) 4,14 Tw/K;  3) 124,2 xITw/K;  4) 41,4 xJIw/K.

14. JleGait monyums TEOPETHYECKYIO 3aBHCHMOCTE MOJIIpHOH  TemnoeMkocT Cis OT
TEMIICPATYPEL, pacCMaTpUBAs KPUCTAILTHYECKYIO PEIIETKY KaK



1) cucreMy HEB3aMMOIEHMCTBYIOIIMX YACTHI, COBEPIIAIOLIHAX TeHHOBﬁle KonebaHus ¢
Pa3THYHBEIME YaCTOTAMU;

2) cucTeMy CBS3aHHBIX YaCTHIl, COBEPUIAIONIAX TEIUIOBBIE KOJEOAHUS | c OJIAHAKOBLEIMH
9aCcTOTAMH,

3) cuCTeMy CBS3aHHBIX YACTHI, COBEPIIAOIIUX TEILIOBEIE KOJIe6aHI/I)I C PpasIHYHBEIMH
4aCTOTAMH; "

4) cucTeMy HEB3aMMOZCHCTBYIOIMX YACTHI, COBEPIIAOIIHX TCHJlOBBIe KonebaHus ¢
OJWHAKOBLIMKA 9aCTOTAMH.

15. BanenTHas 30Ha COOCTBEHHBIX ITOJIYIIPOBOJTHHKOB

1) 4acTHYHO 3aHATA MEKTPOHAMY;

2) IIOITHOCTBIO 3aHATA HJICKTPOHAMH;

3) nepexpeIBaeTCs €O cBOOO/HOM 30HOM BO36YKIEHHBIX SHEPTHIL.

16. C ypenuyeHnem TeMIepaTyphl 31EKTPOIPOBOJHOCTE TIOTYIPOBOJHHAKOB|
1) yBemmumBaercs;, |

2) yMeHbIIaeTcs;

3) HE MeHseTCH.

17. B 06acTi HU3KHX TEMIIEpaTyp y MOIYNPOBOHMKOB IpeobiIafaer
1) apIpounas HpoBOAMMOCTS;

2) 37EKTPOHHAsI IPOBOIUMOCTE;

3) cobcTBEHHAS IIPOBOIMMOCTH;

4) mpuMecHast IIPOBOAUMOCTb.

Bonpoce! pedTiuHr-KkoHTpoJs Ne3
1. JIs1 HyKJIOHOB BEPHBIMHU SBIAIOTCS CIIE/YIOMIME yTREPKICHHS

+
1) npoton obnamaet 3apsiiom, paBHBIM €
2) crivH HefTpOHA MEHBIIE CIIMHA IIPOTOHA,
3) Macchl HYKNOHOB ITPAKTHYECKH OJMHAKOBEL

2. Uem MeHblIIe HEPritsl CBA3H SIApa, TEM

1) Gombiie y Hero jedexT Macc;

2) MeHpmIylo paGoOTy HYXXHO COBEPLIMTH, 9IOOBI PasfieNHTh 3TO ;mpo‘ Ha OT/ACIThHEBIC
HYKJIOHBI, |\

3) GosbIIe SHEPTHH BRIICIUTCS [IPH PaCIIajie STOTO SApa HA OTHCIIBHBIE HYKJOHBL,

4) MeHbIIIe ero YHEPrUsl HOKOS; ‘

5) MEHbINE SHEPIUH BEIICIUTCS B PEAKIUA TEPMOSAEPHOTO CHHTE3a STOTO |\;mpa C JpyTUMH
SAPaMH.

3. Ilpu a~-pacnane

1) sapsan snpa He H3MEHUTCS, Macca /(pa yMEHBINAETCS Ha 4 a.e.M.

2) 3apsn anpa yMmeHbIIaeTcs Ha 2e, Macca Sapa YMeHbIIaeTes Ha 4 a.e.M.;
3) 3apsa sapa yMEHbIIACTCS Ha 2, MAcca AIpa He MEHSETCS,

4) 3apsa aapa yMEHbIIAETCS Ha 4¢, Macca SIpa YMEHbIIAeTCs Ha 2 a.e.M.

4. Kakas moms pagMOAKTHBHEIX ATOMOB OCTAHETCS HE paclaBlueics Hepers HHTEPBAI
BPEMCHH, PABHEIN ABYM IIEPHOJAM IIOJypaciaia !
1) 50% 2)67% 3)33% 4) 75% 5)25% ? |

5. CxonbKo a- ¥ B~ pacaoB MOHKHO IPOU30ITH, YTOGHI HeCTACHIBHBIN H30TOI AMEPHLIS

241 209
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[IpeBpaTUICs B C’I‘aﬁkIHBHBIH H30TOIl BUCMYyTa 83
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7. Ampo Gepriaa 477, mornotus aelitpon 1 | mpeBparmaercs B AJIpO ()"}opa > Kakas
YacTHIIA IIPU 3TOM BhIOpackiBaeTcsa? '

Dp 2)n 3@ 4e 5) ucnyckaercs 7 -KBaHT
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8. Peakrus @ # HE MOXET HITH U3-3a HAPYIIEHUST 3aKOH{ COXPAHEHHS

1) cimHOBOrO MOMEHTA UMITYJILCA;
2) NENTOHHOTO 3apsiia; ‘
. i

3) 2IEeKTPUIECKOro 3apsiza. I
\

|

9. 3axonom COXpaHeHIiSI;SHCKTpH‘{eCKOT 0 3apsaja 3anpeicHa peakiimusa

D =>e VY, + Y i
1)# e e TV, yntv, >pte

2)n+}3—)e_+17e 4)Vﬂ+n——>p+,u_.

10. M3 npuseneHHbIX cXeM B3aUMOTPEBPAICHHN YaCTHI AHHHTHIISII{AH COOTBETCTBYET
0 . - i ~ + !
NT DYy g prnte +v, 3)1{0_;7; +rT e e Dy+y.

11.
pacmoararoTCs CIeyromumM 06pazom

1)
2)
3)
4)

B nopsanke Bospactanus HHTEHCHBHOCTH —(DYHAAMEHTAJBHBIE B3AHMONCHCTBUS

JJICKTPOMAarHuTHOE, Cna6oe, TpaBUTAIITMOHHOE, CUILHOE,
cna6oe, CUJIIBHOC, I'PaBUTAILlMOHHOE, JJICKTPOMAarHuTHOE;
JJICKTPOMarHuTHOE, I‘paBI/ITaI_[HOHHOe, cna60e, CHJIbHOC,
I'paBUTAIIMOHHOE, CHEIGOC, JJIEKTPOMAarHuTHoOE, CHIIBHOE,

HIpomesxyrounas aTrecTanus IPoXoauT B popMe SK3aMeHa.

Bomnpocs! k sK3amMeny

1.

b

(%]

i

9.

Tennosoe wm3myuenne. PaBHOBecHOe wm3myuenme. XapakTEPHCTHKA —TemIOBOTO
M3JIydeHHs. ‘
AbcontoTHO LIepHoe Teno. 3akon Kupxroda. 3akon Credana- Bon@uMaHa H 3aKOH
Buna. 1
Pacnipenenenwe \3Heprm1 B CIIEKTpe abCONIOTHO YEpPHOrO Teja. (DopMyJIa Panes-
Jbxunca. YipTpaguonerosas karactpoda.

KBanrtosast mnolpesa u popmyna [Tnanka

Bueumnit poToanexrprudeckuit agdext 1 ero 3akonsr, MOTOHEL

Oddexr Komnrona u ero teopus.

Mozens atoma Pesepdopua. [loctymarer Bopa. ATom BOJOpOJA.

[umotesa pe Bpoins. DxcnepuMeHTaNbHOE MONTBEpPIICHHE BOJ'IHOBBIX CBOMCTB
MHKPOYaCTHII.

CooTHOIIEHNE HEOMpEIeIeHHOCTEIA.

10. Bonnosas pyHKiwms, ee CBOHCTBA U CTATHCTHIECK I CMBICIL
11. Hecranuonapnoe ypasnenue IlIpenunrepa.



12. CranmonapHoe ypasuenue [llpenunrepa.

13. Yactuna B OTEHIMAILHOM sIMeE.

14. IIpoxoxneHnue YaCTHIIB! Yepe3 MOTEHIHANBHEI Gapbep.

15. KBaHTOBEI rapMOHHYECKHUH OCLHAILIATOP.

16. Vpasuenwe IlIpeaunrepa ms ICKTPOHA B aTOM€ BOJOPoAa. 1 1aBHOE, OpOUTANBHOE
MAarHUTHOE KBaHTOBEIE YHCIIA.

17. KeantoBarue sHepruu 5/eKTpoHa B aroMe Bogopoma. CIEKTp 4ToMa BOXOPOZa.
IIpaBuio otHopa.

18. OpOuranpHEI H MATHHUTHBI MOMEHT 3IIEKTPOHA.

19. CoberBeHHbIi MEXaHMYECKHH MOMEHT HMIyNbea dTekTpoHa (crue), CIHMHOBBIN
MArHUTHBIH MOMEHT 31eKkTpoHa. CIIHHOBOE ¥ MATHUTHOE CIIHHOBOE KBAHTOBHIE THCIIA.
Onwir [Itepua u ['epnaxa. |

20. Ilpwammn sanpera [aymu. ITepuronudeckas cucteMa sneMentos Mereneena.

21. lormomenue, CHOHTAHHOE H HHAYLMPOBaHHOe wu3nydenme. Kosh(urmeHTst
DUHIITEH A, |

22. Jlasepsl. Ilpuniun nefcTers a3epos. |

23. Knaccuueckas T€OpHs TeTIoeMKoCcTH. 3akon Jljononra u 1Ty,

24. KBanToBas TeOpHsl TEIIOEMKOCTH DitHINTeH A,

25. Teopus remnoemkocTn [ebas. POHOHBL |

26. boszons! u (epmuonsr. [loHsTHE 0 KBAHTOBBIX CTATHCTHKAX Bosze-DiHmTelHa U
Gepmu-/lupaxa,

27. DHepreTHYeCKHe 30HBI B KPHCTAILIAX.

28. Pacrpejiesienue 31€KTPOHOB MO IHEPreTHIecKHM 30HaM. Kiaccudukarus TBEPJIBIX
T€JI Ha METaJUIbI, TOJYTIPOBOJIHUKH U JIUJICKTPUKH.

29. ColcTBenHnas u IpUMeCHas IPOBOAMMOCTH IIOTYIIPOBOLHUKOB.

30. 3J’IeKTp0HpOBoz[F(I)CTL TBEPJIBIX TeJI. Temneparypaas 1
JIEKTPOIPOROTHOCTH METAIIIOB H [OIYIIPOBOIHIKOB, Y poBeHs Depmu.

31. P-n nepexox. ITonynpoBOAHUKOBEIE JTHOJBL.

32. XapaKTepUCTHKH ATOMHOTO Aapa. MoJens aTOMHOro anpa. Macca u sHeprus cessu
aapa. |

33. 3axoHEI paJOAKTHBHOTO pacnaja. Anbda-, Gera- u raMMa-H3Iy4eHHE.

34. Anepunie PAKIHN 1 32KOHBI COXPAHCHH. Peaknus penenms spep. Llemmas peaxius

JEIICHUSL. 1
35. Peaxmus CI/IHTe:;iI aToMHbIX sitep. [Ipobnema ympaBiseMbix TepMOSIEpPHBIX peaKiil.
36. Bune! B3anMOIEHCTBEI U KilacCH(bUKAIKA 3IEMEHTAPHBIX YaCTUIl. |
37. Metonst peFI/ICTpclLlHPI 9NIeMEHTapHbIX yacTull,. Kocmudeckue myau.
38. Yactuupr n anTuyactunsl. Heiitpuno. Kpapkw.
CamocrosTensHas paGora CTYIEHTOB BKIIOYAET B CeOS:

3aBHCHMOCTH

I. AynuropHasi caMoCToSTeNnbHAs paboTa CTyAEeHTa TI0 JUCIATITAHE BBIOIHSETCS
Ha 1a6OPATOPHBIX U MPAKTHYECKHX 32HATHAX [IPH PEIICHUH 33/(a1. |
2. BreaynuropHas camocrosTenbHas paboTa BBINONHAETCS QTYAEHTOM IIPU

YrIyONCHHOM HM3YYEHHH JIMCIMIUIHELI 110 TeMe MpOMIeHHOH JeKiuu, IpHU [OArOTOBKE K
nabopaToOpHEIM paGoTam. ‘OCHOBHOI/I dopmolt camoCTOATENBHON PabOTHI CTYHEHTA SBISETCS
H3y9IEHHE KOHCIEKTA JIEKIINI, PEKOMEHIOBAHHOM IUTEPATYPEL.

CamocrosirenbHas pabota 3aBepiiaeT 3ajadnm BCeX JPYTHX BHIOB Y4eGHOrO mporecca M
MOJXKET OCYIIECTBIATBCSA Ha JICKIUSKX, CEMUHAPAX, NPAKTUYECKUX 3aHATHAX, JNabopaTopHbIX
3aHATUAX, KOHCYIbTanusx. Kak ¢opma opraHusanuu y4eGHOTO IPOLECCa CAMOCTOSTENBHAS
paboTa CTyIeHTOB npeacTasiser coGoif IMeeHaNpaBICHHYI0 CHCTEMATHYECKYIO NesSTeIbHOCTD
110 IPHOOPETEHHIO 3HAHUH, OCYIIECTRIIIEMYIO BHE &y IUTOPHH.

KoHTpons BEMONHEHUS cAMOCTOSTENBHON pabOTH OCYIECTBILETCS B on(e BBITOJHEHUS 1

3alIuThI J'Ia60paT0pHI>IX pd(OT IO JHCHHUINIMHE, NPH BBINIOJHEHUH HpaKTI/I‘-ICCKI/IX Sa,Z[aHI/II/I Ha
QK3aMCHeE.



Bompock! Julst KOHTPOJIS CaMOCTOSTEABHOM PabOThI

1.

2.

L]

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 msmyuenne HasbIBAeTCA TEIUIOBEIM, W 9YeM OHO OTIHYAETCA OT APYIHX
(TIepeurCIINTe KaKUX) BHAOB U3/ TydeHus?

HaiiTe ompejieneHns OCHOBHEIX XapakTEpUCTHK TEIIOBOrO M3IydeHus. Kakoe Teno
Ha3bIBAETCS aOCOMIOTHO YEPHBIM?

Coopmynupyiite §3aK0H Kupxroda.

Kako#t BHI MMeeT paclpefiefieHHe SHEprHH B CHEKTPe abCOMIOTHO YepHoro Tena?
HapucyiiTe KpuBble pacnpesiclieHHs B 3aBUCHMOCTH OT JUIMHBI (MIH YaCTOTEI) BOJHBI
Uit AByx Temmeparyp (T2>T1).

Cdopmynupyiite 3akonsl Creana — BonsMana 1 cMemernns Buna,
JanumuTe (lJopMyJIy Pones - JlxmHca ¥ moscHUTE CyTh "ynbTpaduoleToBO
katacTpoder". |
3anumure tpopmyny [InanKa ¥ OSCHUTE CYTh €ro KBAHTOBOMH THIOTE3EL,

Kakoe u3 e, ‘{GpHOG WIH HEYEPHOE, UMEET BEIIE TEMIICPATYPY, €CIH HX APKOCTH
OJIMHAKOBBI? ‘

B uem cocronr gpienue, HazsBaeMoe GoTosdhPerToM.

C(bopMyJIprme 3aKkoHBl oroaddexra. B uwem 9TH 3aKOHBI TpoTHBOpeyar
HPEIACTARIICHISIM Knaccnqecxon buznkn?

Kax Ka4ecTBEeHHO, Cllellysl BOJHOBON KapTHHE H3IIY4EHHs, OOBICHUTD (1)0T03(1)¢)6KT‘7

OOBscHATE 3aKOHEI (oTOdhdeKTa, Hexous 13 GopMyIbr DHUHmMTelHA,

Yro Takoe KdeHaﬂ rpanuna doroaddexra. Uem omnpemensiercs YHET0BOE 3HAUCHIE
TPAaHUYHOH HacT OTLI? YTO BIHACT Ha MONIOXKEHAE KPACHOH TPaHHIIEI (bOToacp(beKTa?

Yro Taxoe (o roaneMeHT H KaKOBa €ro BOJNbTAMIIEPHAS XaPAKTEPUCTHKA?

[Touemy Obuta 01BeeryTa MoJieib aroMa TomricoHa?

B uém npotusopeuns npeanoxennoi PesepdhopmoM miaHeTapHOR MOeIH aToMa?

B wem cywmmocTe Teopum artoma, mnpemioskenHoi#f Bopom? Chopmynupyiire
nocrynatel bopa, KakoBs HemocTaTku Teopun bopa?

Crextprt aroMoB, CIieKTpalbHbIe CEPHH ATOMA BOJOPOJIA.

Kakpe Tumbr COyAapeHHH BO3MOXKHEI MEXIY ONEKTPOHAMHM, YCKOPSAEMBIMH
BIIEKTPHIECKHUM I1OJIEM, H ATOMAMH? i

B uém ScLKJIIquGTCH ol Opanka u ['epma, U Kakue OCHOBHLIG‘ BBIBOABI MOKHO
cIeNnaTh Ha OCHOBAHHUM OIIBITA? |

Kaxue KBaHTOBBIC YHCIIa OITHCHIBAIOT COCTOSHUE MEKPOYACTHI[HI?

Hem onpesenseTcs dIeKTPOHHOE COCTOSHUE H30THPOBAHHOTO aTOMA?

O6bsicHuTe Iponece 06pasOBaHMs FHEPreTHIECKHX 30H B TBEPIOM TeJie.

Ot 4ero 3aBUCAT IMHPHHA PA3PEIICHHOMN 30HEI U YHCIIO YPOBHEH B HEH?

Kakosa 30HHas1 CTPyKTypa MPOBOHIKA, IOIYIPOBOHUKA H H3OIATOPA?

OO0mwacuauTe MEXaHH3M coOcTBeHHOI H HpUMECHOH IIPOBOJUMOCTH
IIOJLyIIPOBOJHHKOB.

Kakos dusuueckuit cMbIc moHsTHS ypoBHS DepMu?

UeM 0OBsACHSETCS pasiuyue TEMIIEPATYPHOH 3aBHCHMOCTH JIEKTPOIIPOBOAHOCTH Y
METAJJIOB U IOJIYITPOBOIHHKOB?

OO6BbsicHATE 3aBUCHMOCTD MOJIOMKEHHsS ypoBHS DepMu U KOHIIEHTPALXHA CBOOOIHBIX
HOCHTeJICH 3apsi/ia B MOIyIPOBOAHHKAX OT TEMIIEPaTypbL.

OObsicHuTe HUINUECKHE IPOLECCHI, IPOUCXOSIIUE TIPH obpaszoBaHuH p-n repexoia.

Hapucyiite sHepreTmueckue 30HBI B 06MacTH p-n mepexoa W OOBACHHUTE, B HeM
COCTOHUT JICHCTBHE BHEIIHETO JIEKTPHYECKOTO OISl HA P-N MEPEeX 0/l

Yo HasplBaeTCH panMoaKTHBHOCTHIO? Kakue mpomecchl OTHOCATCH K HHCITY
PanIMOaKTUBHBIX 7

Ha wem ocHOBan npuHUMI peruCTpanyi 1 H3MepeHHs PaJHoaKTHBHOTO H3ITydeHms?
Kaxwue npubopsl pHMEHSIOTCS IS 3THX TeNei?

OOBACHATE yCTPOHCTBO M IPHHIMAN JieicTBIs cueTurKa [ eifrepa.

Omnunare MpOLECCHI, IPOUCXOISIIUE B FA30Pa3PSIIHBIX CUCTUHKAX.




36. llepeuncnure (u3HuecKHe HPOLECCH, NPOUCXOMISIIHE IPH B3aUMOJECHCTBHH B-
M3JIyYEHHUSA C BEIIECTBOM.

37. B dem 3akOWAlOTCS IPOIECCHl  YIPYroro pacCesHus ANIEKTPOHOB  SIPaMH,
3JIEKTPOHOB HA HIIEKTPOHAX 7

38. Uem oOyCIOBICHBI [OTEPH OHEPTHH YACTHIIBI IpH  IPOXOXKIEHUH  depes
TOTTIOLIAIOLIYIO Cpey?

39. Yro IpOHCXOAHT IPH IPOXOIK/ICHAN HIEKTPOHA YePes IOrIOTHTEINE?

40. KaxoBel 0COGEHHOCTH IIPOXOIKIEHHS YepPe3 MTOIIOTHTEND MOHOSHEPI'ETHUECKUX [3~
YACTHI( ¥ $-H3ITYUEHHUs, HMEIOIIETr0 HENPEPBIBHLIN YHEPreTHYeCKNT CIeKTp?

7. YYEBHO-METOJIUYECKOE 1 TH®OPMAIIMOHHOE OBECIEYEHUE
JAUCIHHUIIIIAHBI (MO Y JISI)

a) OCHOBHAM JIATEpaATYpa*:

1. ®usuka. BonHosas onruka. KBaHToBas Mpupona W3lyueHus. DJIEMEHTH aTOMHOMN U
afeproit usukm: Yueb. noc. / C.M.Kysuenos, AM.JIunep - 3-e usn., nepepab. u gom. - M.:
BysoB. yae6.: HULI UIHOPA-M, 2015 - 212 c.: 60x90 1/16.(mr) ISBN 978-5-9558-0350-0.

2. Tarneikosa-Byrmkesmya 1. ®usuka. Yacts 2. Onrrka. Kpauropas ¢u3uka.
CrpocHne u (pusHdecKre CBOUCTBA BEIECTBa [ DIeKTPOHHBIN pecype]: yueOnuk/ Tamusikosa-
Bymxesny V.U — DneKTpoH.TeKCTOBbIe AaHmbIe.— MuHCK: Boimitinas mKoa, 2014.— 232
¢.— Pexum nocryna: http://www.iprbookshop.ru/35563.— DBC «IPRbooksy.

3. Tanxkun A.®. Jlekuun no Guzuxe [SnexTpoHmsIl pecype] : [Bu.]/A. @. T'anxun, H. C.
[lpokomesa ; BiaIumMupckmii  rocyIapcTBEHHBIH YHUBEPCUTET HMMEHU  AJekcaHjpa
['puropsesrua u Hukonas I'puropeesrua CToneToBBIX (BaI'Y).— Bramumup : Brajumupckuit
FOCYHAapCTBEHHbIA YHUBEPCHTET UMeHH Anekcanapa I'puropsesnua u Hukonas 'puropsesnya
Cronerospix (Bal'V), -Y.| 5: KsauroBas m sinepHas (pusnKa.— OIEKTPOHHBIE TEKCTOBBIC
nanupie (1 daitn: 4,16 MG) .— 2015 — 94 c. : wn., Tabm. — 3ariaBue ¢ TUTYJa 3KpaHa.—
bubimorp.: ¢. 92 .— CBoGOAHBIA HOCTYN B 3IMEKTPOHHBIX YMTAIBHBIX 3a7aX OUOTHOTEKH —
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) nonosnuTEeNLHAS TUTEPATYpa*:

1. EBcuna E.M. Orrlea. OCHOBBI KBAaHTOBOM M SIACPHON GU3HKH [DIIeKTPOHHBLA pecypcel:
y4eOHO-MeToIUdeckoe ocobue st 1abopaTopHEIX paGoT mo ¢uzuke/ Ercuna E.M., CoGonepa
B.B.— Onextpon.TexcTOBEIe JaHHEe.— ACTpaxaHb: ACTpaxaHCKHit HHIKEHEPHO-CTPOUTEITLHELN
uactutyT, OBC ACB, 2011/— 107 ¢.— Pexkum moctymna: http://www.iprbookshop.ru/17059.—
9BC «IPRbooks». |

2. Amuaros A.B. ®usuka. AToMHas usnka [Dnexrponnuslii pecype]: ydebroe mocobue/
AmmaroB A.B.— DIEKTPOH.TEKCTOBBIE JAHHEIC.— Bourorpan: Bonrorpazﬂcxnﬁ HHCTUTYT
Ousneca, Bysosckoe | o6pasoBanue, 2009.— 116 c—  Pexwm  pmocryna:
http://www.iprbookshop.ru/11355.— 35C «IPRbooksy

3. XKapenosa C.B. ®u3snxa aTomos u mosekyi. SnepHas ¢usnxa [OnexTpoHHELA pecype] :
METOJIMYECKHNE YKA3aHUA K %J‘Ia60paTOpHI>IM paboram mo ¢usuke / C. B. Kapenosa, H. C.
Ipokomera, E. JI. Ilam IHCKas ; BraguMupekuil rocynapcTBeHHbIH yHI/IBePCI/ITeT (Bnl'Y),

Kadenpa Quspkn ¥ npukmagnod MaTeMaTHKH | TOJ pexn. E. JI. Illamanckas .— DieKTpoHHEIE
TeKcToBbic anuble (1 Qaitn : 431 KO) .— Bragumup : Bragmmupcxuit rOCYIapCTBEHHBII
yauBepeuter (Bnl'Y), 2010 .— 38 ¢. : wi., Tabn. — 3arnasue ¢ THTYJIa 9KpaHa .-— DJIEKTPOHHAS

BEpeHsl HevartHol mydnaukarmu .— bubnunorp.: ¢. 36 .— Cpo6oausIit HocTym — Adobe Acrobat
Reader 4.0 — <URL,:hltp:/’/e.lib.vlsu.rufbitslream/l23456789/2065/3/00706.pdf§>.

4. Kapenosa C.B. Ousuxa TeEproro Tema [DIeKTpOHHEIA pecype] : MeToxmdeckue
ykasanus K jaboparopasiv paboram no dusuxe / C. B. Xapenosa, H. C. [poxomresa, E. JI.
Ulamanckas ; Bnagumupckuii rocynapcTBeHHBIH yausepcuter (Bal'Y), Kadbenpa ¢usuxn n
[pHKITAHOH MaTematuky ; moi pea. C. B. XKapenopa .— Dnexrpormsie TEKCTOBEIE JaHHbIE (1
tatt : 356 K6) — Bragumup : Bragumupekuit rocynapeTBeHHbIH yauBepeuter (Bul'Y), 2010
— 40 c. : wmn, Tabn. — Bamasue ¢ THTYIA 9KpaHa .— OJIEKTPOHHAs BclbijI/ISI [IEYaTHOU



mybnukarmu .— buGmrorp.: ¢. 38 .— CBoGoaHbIit nocryn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpoxomena, Hanexna CepreesHa. C6opruk 3afad 1m0 (HU3MKE [DIEKTPOHHBIH
pecype] / H. C. IIpoxommesa ; Bnagumupckuii rocynapcTBeHHBIH yausepeuter (Bnl'Y) .— Usn.
2-e, WCIIP. B JOI. — DNeKTPOHHBIE TeKcToBble manubie (1 daiinm : 593 K6) .— Bragumup :
BrnamuMupckmii rochJ,apcrgeHHLIﬁ yauBepeutet (Bnl'Y), 2010 .— 66 ¢. — 3arnasue ¢ Tutyna
KpaHa .— DJIEKTPOHHAS BEPCUA MedaTHOM mybnukauuu .— Bubmuorp.: ¢. 64 .— CroGomHbIH
moctyn .—  Adobe | Acrobat Reader 4.0 .— ISBN 978-5-9984-0043-§ —
<URL:http://e.lib.Vlsu.l'ufbitstream/l23456789/1871/3/00749.pdt>.

B) NEPHOANYECKHE H3IAHM:

I. Kypran  «KsauroBas omekTpoHMKa». ApXMB HOMEpOB. Pekum  ocTyma:
http://www.mathnet.ru/qe/archive.

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCLHUTIIIMHBI

JIeKIMOHHbIE ay/IMTOPHE OCHAIICHE! TOCKOM (I Mela WM Mapkepa), SKPaHOM Ul
[IPOEKIIHOHHBIX CHCTEM, IPOCKTOPOM U HOYTOYKOM.

AynuTopEE IS TpoBeieHUs NaGOPATOPHBIX 3aHSTHH OCHAIIECHD! YCTAHOBKAMH  JIJIS
BBINTOJTHEHHUS J1a00OPaTOPHBIX paboT:
6.1. Ompenenenue nocrosanol Crehana-bosbivana.
6.2. Usyuenne BHemHero Gporoaddexra.
6.3. OnpelenieHne Pe30HaHCHOTO MOTEHITHANIA BO30YKICHHS ATOMA METOIOM Opanka - ['epra.
6.6. MIsyuenne TemnepatypHOif 3aBUCHMOCTH COTIPOTHBIICHHS [IOIYIPOBOIHAKOB.
6.7. VI3y4enne BOJIBT-aMIIEPHBIX XapaKTEPHCTHK TEPMOYYCTBUTEIBHEIX COLPOTHBICHHUIL,
6.8. U3y4enue BOIbTaMIIEPHBIX XapaKTEPHCTUK (HOTOCONPOTHBIICHHS.

JlexunOHHbIE ayMTOPUH OCHAIICHBI TOCKOH (IS MeNa WM Mapkepa), SKPaHOM JIJis
IIPOSKIUOHHEIX CUCTEM, TIPOEKTOPOM B HOYTOYKOM.

AYIUTODUM Ul TIPOBENCHUA 3aHATHH OCHAINEHBI COBPEMEHHBIMH IEPCOHATBHBIMI
KOMIBIOTEPAaMH, OOBEAMHEHHBIME B JIOKAIBHYIO BEIYUCIUTENLHYIO CETh H YKOMIIEKTOBAHHBIME
HEOOXONMMBIM CHCTEMHBIM M [IPUKIIAIHBIM IPOTPAMMHBIM 00ECICUCHHUEM.



PaGouas mporpamMma IUCHUIUIMHEL COCTaBlIeHa B COOTBeTCTBHE ¢ TpefioanusMu OI'OC

BO mno mnampasmenmo 02.03.02 @ynmamenrtanbHas uHpOpMATHKA ¥ UHOOPMALMOHHBIC

TCXHOJOTHH.

r/ 7
Pa6ouyio nporpammy coctaBui ct. Ip. kadeapst GullM Kuprosa C.B. %ﬁ/ 4
(®HO, noxmcs)

Penensent =
(mpencrasurens paboromarens) Lemaupexrop OO0 «DC Cepaucy Kpacor .. / /i

(MecTo paboOTHL, JOMKHOCTB, @HO,(IJOJH-W%
IIporpamMma paccMmoTpeHa I/I oznoOpeHa Ha 3acellaHiuul eapsr QulIM

IIpotokom Nel ot 03.()9.20118 roja

3asenyromuit Kadeapoi C.M.Apaxensn

/ (®UO, moamuck)

Pabouas [IporpaMma paccMoTpeHa B 0;[06peHa Ha 3aCCIaHuH y‘i[e6H0-MCTOJIH‘IGCI(Oﬁ KOMHUCCHUU

nampasienus 02.03.02 @yujpamenranbnas unbopMaTuka 1 HHOOPMALMOHHEIC TEXHOIOIUM

Hporoxon Nel ot 03.09.2018 rona

3apeayromui Kapeapoi C.M.Apaxensn
/ (®HO, moanucs)

~ JIACT NEPEYTBEPKJIEHVS
PABOYEI1 TPOI'PAMMUBI U CLIATITAHEI

PaGouas nporpamma ono0pena Ha yueOHBIH Ioj1

[IpoTokon 3acemanns xadeapsl Ne oT roja

3apenyromuii kadenpoi

Pa0ouas nporpamma oj00peHa Ha yueOHBIN T0OA

IIporokon 3acenanus kadeapsr Ne oT roja

3aBenyromuii kadeapoit

Pabouas nporpamma oxoGpena Ha yueOHBIH 1o/l

IIpoTtokon 3acenanus kadeapsr No oT roja

3aBenyromuti kadeapoit




