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1. NEJU OCBOEHUS JTUCHHITJINHBI

LlensMu  ocBoeHus mucHMmMHel «Quiuka» sBnsdercs obecneuenue Oyayniero
cenHaiucTa Haydnoil ¢usuyeckoil Oa3oif, Ha koTopoil B BbLICIIEH TEXHHYECKOH UIKONE
CTpoMTCA oOLIeHHKeNepHas H CrelualbHas noAroToska. IlocnenosarenbHoe U3yUeHHE GU3UKM
BLIpaGaThiBaeT CHeUH(PUYECKHMid MeToj MblIUleHud, QHU3MYECKYI0O HHTYHUMIO, KOTOpbIE
OKa3LIBAIOTCH BEChMa MIOJOTBOPHBIMH W B JAPYruX HaykaxX. CHelManucThl, IOJy4YMBIIHE
mHpokoe (H3MKO-MaTeMaTHueckoe 00pa3oBaHME, MOTYT CaMOCTOATENIBHO OCBAaHBATH HOBHIE
TEXHUUECKHE HAMPABJICHUS, YCIEUHO paboTaTk B HUX, JICTKO NEPEXOAMTH OT PEINCHHS OAHHX
3a/la4 K APYTUM, MCKATh HECTAHJAPTHHIC H HETPALHIMOHREIE MYTH, YTO 0COOGEHHO BAXHO IS
npodecCHOHATEHON MOGUIBHOCTH CIIELIHAIHCTOB B YCIOBHAX YCKOPEHHOTO Pa3sBUTHA TEXHHKH.
3agaun AMCIUIITHHEL
e TeopeTHdeckasd IOArOTOBKA B o0jacTH GHM3WKH, Mo3Bosfiomad OyaymuM HHXKEHepaM
OPHEHTHPOBATLCA B IIOTOKE HAYYHOM M TeXHUuecKoH MH(pOpMaui U obecleunBatonas UM
BO3MOXHOCTE HCIIONB30OBAHAA HOBBIX (PH3HUECKHX IPHHIMIIOB B TeX 00NacTaX, B KOTOPLIX
OHH CIIeLUHATH3UPYIOTCS,

¢ (dopMupoBaHHE HAYYHOrO MBILIEHHS, B YACTHOCTH NPABHIIBHOIO MOHWMAHMS [PaHHMIL
MIPUMEHHMOCTH pa3;IMUHBIX (U3UYecKHX NOHATUH, 3aKOHOB, TEOPUH U YMEHHs OLEHUBRATh
CTENeHb HOCTOBEPHOCTH PE3YJILTATOB, MOTYYEHHBIX C MOMOILBIO 3KCIEPHMEHTANLHBIX HITH
MaTeMaTHUYECKHX METOROB HCCTE/IOBaHMUS;

* BhIpafoTka NpHEMOB K HaBLIKOB PEICHHH KOHKPETHBIX 3aa4 U3 pa3HbIX obnactell Ppusnky,
IIOMOTAIOLIMX CTYAEHTaM B JanbHeIneM pellaTh HIKeHEPHBIE 3aJa4H.

* 03HaKOM/ICHHE CTYACHTOB C COBpPeMEHHOM HaydHOH ammnaparypoil M BeipafoTka y HHX
Ha4yaIbHBIX  HABLIKOB MpPOBENCHHMSA  3KCIEPHMEHTAIBHBIX  HAy4HBIX  WCCAEHNOBAHUH
pa3snHHHBIX GU3MIECKUX ABICHHH U OLEHKH IIOTPEITHOCTeH H3MepeHHi,

2. MECTO JHUCOHUIIJIWHBI B CTPYKTYPE OITOIL BO

Hucinuda «Dusukay ortHocuTes K 0a30BOM vacTH ocHOBHOH npodeccHoHanbHoM
00pa3zoBaTENBHOM NporpaMMel. Mayuenne AMCUKIUIHHEEL IPOXOIUT B TPETHEM CEMECTPE.

s ycnemHoro ocBOeHHS Kypca (PH3MKM CTYAEHTAM HeoOXOOMMO 3HAThL CNeayIomue
pa3ziensl Boiciied MateMmaruku: Juddepennuansioe ucurucnenne, UHTerpanbHoe HCUHCICHUE,
AHaTWTHYECKAaA reOMETpHd U JuHefHas anreOpa, Panpl, D7IeMEHTBl BEKTOPHOrO aHaIuza,
DyHKIIUN KOMIUIEKCHOTO nepeMeHHOro, HuddepeHnuanbaeie ypaBHenus, IEMeHTsl TEOPHH
BEPOATHOCTEH M MaTeMaTHYECKOH CTATUCTUKH.

OcpoeHre AUCUMIIIMHB! HeOOXOMUMO M U3YUEeHHS CACAYIOIUX AMCIUILIMH y4e0HOro
miada: «OCHOBBL HAHOTEXHONOTHHY, «Teopus BepOATHOCTEW U MaTeMAaTHYECKas CTATUCTHKAY,
«Hay4Ho-uccnenoparensckas paboTa», BEIIOTHEHKE BBIMYCKHOH KBanupUKaHOHHOH paboThl.

3. KOMIIETEHIINH OBYYAIOWIEI'OCs, ®OPMHPYEMBIE B PE3YJIBTATE
OCBOEHUA JTHUCIHIIJINHBI

B pesynbrare ocBOcHUS AMCLMIUIMHBI 0OyUYarOIUics JOMKEH OBJANEThH CIEAYHOIHMU
KOMITETEHIHAMH:

CIIOCOOHOCTBIO HKCIONB30BATL Oa3oBbIE 3HAHMA ECTECTBEHHBIX HayK, MaTeMaTHKH M
nHGOPMATHKH, OCHOBHBIe (aKThl, KOHUENIMH, @PHHLUANGI TEOPHH, CBA3AHHBIX C
(¢ynaaMeHTanbHOH HHGopMaTHKOH B nidopMaunoHALIME TexHonorusaMu (OI1K-1).

B pe3yneTare oCBOEHHS THUCIMIIMHBL 00yUarOUMHACH JODKEH JEMOHCTPUPOBATD CIEAYIOUME
Pe3yNbTaThl 00pa3oBaHU:




1) 3uarte:

o (yHAAMEHTAILHBIE 3aKOHB! TIPUPOIEI H MATEMATHYECKHE 33KOHOMEPHOCTH B obnacty
kBanToBo# dusuku (OITK-1).

2) YMerts:

¢ [PHMEHATh MaTEMATHUYECKUE METOBI IS pelleHus npakThieckux 3a1a4 (OIIK-1).

3) Bnagers:

e HaBBIKaMHU KOPPEKTHO GOPMYITHPOBATH ECTECTBEHHOHAYUHEIE 3a/1a4M.

4, CTPYKTYPA H COAEPKAHUE JUCHUITJIUHBI

O61mas Tpya0eMKOCTh TMCIHIUTHHBL COCTABMACT 3 3aueTHble eAuHUIE], 108 yaca.

Buas! yuebnoli paboret, Bkniouas 06 Gopmbl TeKyLEro
CAMOCTOATENbEHYIO pAabOTY CTYACHTOB ;GM KOIIpona
E" ¥ TPYAOEMKOCTh {B 4acax) y‘{cﬁ oA YCICBAEMUCTH
E = pavoTL, (no Hedenam
e Paazen (Tema) 3 8 2 3 g € MPHMEHCITHEM cemecmpu)
nn ANCLATIHHEL F % Z - HITEPaKTHEHBIX '
o % § S 2| & E O 2 METO0B hopma
3 g g 2 5 | 2 o NPOMEAY TOHHOH
T = E 8 § a E & £ | (nacax/%) ATTECTALMH
& = & (no cemecmpam}
| | Keawrosadmpupoza | 4 | 4 | 4 2 |10 | - J1w0] -] 8/5% -
HATYy4YeHUA
DNeMeHTH KBaHTOBOI 5. Pe#iTuur-
2 | MeXaHHWKM M aToMHOH | 3 12 8 10 - - 26 | - 9/50% KoHTpons Nel
hU3INKH
PeATHHT-
3 OneMeHTs! PHINKH 5 | 13 4 2 8 T 7150% KoHTposh Ne2
TBEPAOroO TeNa 15
DneMeHThl GU3NKU PeitTiur-
4 | apan 3 16- 2 4 ) ) g } 3/ 50% KOHTpOAL Na3
3NEMEHTAPHEIX 18
YACTHIL
Beero 3118 18 18 18 - | 54| - | 27/50% | 3auerc oueHxoit
CogepxanHe pa3ae/ioB JUCLHILIHHbBI
TeMbl €5l AUCIUILTHHE] Kor-80 | oy | PAKTH- | maGopa- 4
CMBL, pasil Auch 4acos YEeCKHe | TOpPHLIE p
Paznen 1. Kpanrosas npupoaa naiayuenus 26 4 2 10 10
Jlexrust 1. 3aKOHBI TEMNOBOTO H3TYYCHHS 8 2 - 2 4
Jlexuus 2. KsaHToBble cBOHCTBA CBeTa 18 2 2 8 6
Pasgen 2. J1eMeHTbI KBAHTOBO#H MEXAIINKH M ATOMHOI 44 8 10 i 26
kN
Jlexuua 3. CtpoeHue atoma 10 2 2 - 6
Jleknusa 4. BonHoBsle ¢BOHCTBA MUKPOYaCTHLL 12 2 2 - 8
Jlexuus 5. Yparueune Llpenuurepa 14 2 4 - 8
Jlexuma 6. Atom Bogopoaa 8 2 2 - 4
Pazaen 3. JyiemMenThbl QuIHKH TBEPAOro TeJa 24 4 2 8 10
Jlexkups 7. TennoeMKocTh TBEpABIX TN 8 2 2 - 4
Jlexuus 8. 3oHHAA TEOPHA TREPABIX TeN 16 2 - 8 6
Pa3znen 4. JemenTh! GHIHKH AAPA H 3TeMENTADPHBIX 14 2 4 3
qacTHl
Jlekupus 9. AToMHOE AAD0 14 2 4 - 8
3auer ¢ oueHkoil -
Htoro 108 18 18 18 54




5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

* JEKOMOHHO-CEMHHapcKas cHcTreMa oO0ydyeHus  (TpaAWIMOHHBIE — JIEKLMOHHBIE U
naGopaTopHble 3aHATHA);

e 00yYyeHHC B MallbIX IPYTIIax (BEIMONHEHHE NabopaTopHbIX paboT B Ipynax U3 ABYX HiH
TPEX YETOBeK);

®  MAacTep-KJacCH (LeMOHCTpauus Ha MPaKTHYECKHX 3aHATHUAX NPHHIMIIOB pacyeTa 3aladq
110 Pa3sTMYHEIM TEMaM);

* IpUMEHEHHE MYJBTHMeAda TexHoloruit (IpoBefieHHE NEKUHMOHHBIX 3aHATHH ¢
NPHMEHEHHEM KOMIBIOTEPHBIX TIpE3eHTaMf M IEMOHCTPAlMOHHBIX DPOIHMKOR ¢
TICMOIIBEO MPOESKTOPA WIIH KOMITBIOTEPA);

e  KHDOPMAUMOHHO-KOMMYHHKALIMOHHbBIE TEXHONOIUM (IIpUMeEHeHHe HHGOOPMALHOHHBIX
TEXHOJIOTHH JUIS MOHUTOPHHIA TEKYIIEH YCIEBAEMOCTH CTYIEHTOB M KOHTPOIS 3HAHUH).

6. OLIEHOYHBIE CPEACTBA JJIAA TEKYIUEI'O KOHTPOJIA YCIIEBAEMOCTH,
MIPOMEKYTOYHOM ATTECTALIMHU 1O HTOT'AM OCBOEHUSI
AUCTUIIIMHBI U YYEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOM PABOTEI CTYJEHTOB

Texkymnit KOHTPOAB YCNEBAGMOCTH ABJACTCA paclpe/IeNéHHEIM M OCHOBAH HA OLEHKE
HECKOJIbKHMX COCTABNAIOILHUX.

1. Pesynbrarel pedTHHI-KOHTPOTIA.

2. DBrinonHenue ¥ 3aliuTa JabopaTopHsX paboT.

3. DBuinonsexue NpaKTHYECKUX 3aJaBui.

Borpocs! pedTHHT-KoHTposa Nel

1. Temnepatypa abcomotno uyepHoro Tema T = 6000 K. Ecan Temneparypy Tena
YMEHBLUINTE B 2 pa3a, TO 3HEPreTHYeCcKas CBETHMOCTh a0COMOTHO YEPHOTO TeNa

1) ymeHbIMTCs B 4 pa3za 3) yBenuyuTes B 2 pasa

2) yeeanurTcs B 16 pas 4) ymenpmutes B 16 pas

2. Ecnu anuHa BOJTHBL, COOTBETCTBYIOIIAS MaKCHMYMY M3/Ty4eHHs YMeHbIIHITAch B 4 pa3a,
TO TeMIeparypa abcoII0THO MepHOTro Tena

1) yBenuunnace B 2 paza 3) yBenuunnace B 4 paza

2) yMeHEBLIHIACH B 4 pa3a 4) yMeHbIINNACE B 2 pa3a.

3. Ecnu 3auepHeHHYIO MNacTHHKY, HA KOTOPYIO NaJaeT CRET, 3aMEHUTh HA 3CPKANLHYIO
TOH e TIOMAH, TO CBETOBOE JIaB/IeHHe

1) ocTraHeTCa HEU3MEHHBIM;

2) yMeHBIIKUTCA B 2 pasa;

3) yBenHuKTCA B 2 pasa.

4, DnexTpoH B aTOMe NEPeXoaUT B3 BO30YAEHHOrO COCTONHHES ¢ 3Hepruell £, B OCHOBIOE
cocTosiHHeE ¢ 3Heprueit Ey. Ilpu aTom ncnyckaeTca goton. Macca ucnymensoro ¢oroHa pasHa
E -E, E, -E E-FE, E,-E E +E,

2 2

1) ¢ 2) ¢ 3) he 4) ke 5 ¢

5. Hactora manatomero Ha GoToaneMent H3NydeHns yMeHplaeTcs BABoe. Bo ckonbko pas
HY)KHO M3MEHHUThL 3aJiepXHBAIONIee HANpPKEHUe, eciu paboTofi BRIXOJA OSNIEKTPOHA U3
Mateprana horodneMeHTa MOXKHO NpeHebpeyn?

1) yBenn4uTs B 2 pasa;  3) YBEIWUHTE B V2 pa3;  S)ocraBuTh 6€3 U3MEHEHHH,




2) yMEHBIUKTE B 2 pa3a; 4) yMEHbIIHTD B V2 pas;

6. Tlpu 3ameHe OOHOrO MeTalna JAPYrMM JUIHHA BOJHBL, COOTBETCTBYHOWIAS KpacHOH
rpauune $oroaddexra, yMeHpiuaercs. PaboTa BeIXoa MUl BTOPOro METaIa 10 CPABHEHHIO C
paboToii BBIXOJA 1715 IEPBOTO

1) yBenMuHIaCh; 2) YMEHBIIKUNACK; 3) HE U3MEHHTACK.

7. Onbithl CTOJIETOBA 110 HCCICAOBAHUIO B3aUMOJEHCTRUSA H3TYYEHHS ¢ MeTAIaMHU!
1) NO3BONMIIH ONPEREINTE Pa3MEpL] AMIPa;

2) NOATBEPAMIIM KBAHTOBYIO IIPUPOIY M3JIYyUEHHUS;

3) moaTBEPANIIA HalH4He BOITHOBBIX CBOMCTB Y 2JIEKTPOHOB,

4) NOATBEP/IKIIH I'IIOTE3Y 0 AUCKPETHOM CIEKTPE IHEPTHH IEKTPOHOB B ATOMAX.

8. B sdpexre KoMmnrona dhoton

1) BEIOMBAET 3NEKTPOH C TOBEPXHOCTH BEIECTBA,

2) mepenacT 3NeKTPORY YaCTh SHEPTUHU MPH YIIPYTOM CTOJIKHOBEHHH,
3) nepenaeT NEKTPOHY YacTb JHGPTHU NIPH HEYIIPYTOM CTOJIKHOBEHHH.

9. OnniTel Ppanka u ['epiia 1o UCCIEAOBAHHIO BIEKTPHYECKOrO paspsja B napax pTyTH:
1) 1O3BONMUIY ONPEAEHUTE pasMephl A1pa;

2) NOATBEPAMIM KBAHTOBYIO IPUPOLY H3NYUCHUS,

3) noATBEPAMIIN HAIMYHE BOJHOBBIX CBOHCTB Y JICKTPOHOB;

4) noATBEPAUNAH FHITOTE3Y O AHCKPETHOM CIIEKTPE SHEPIHH 3NIEKTPOHOB B aTOMAXx.

10. Ha pucynke n306paxeHs! cTallmOHapHbIe OpOHTEI aTOMa BOJOPO/IA COrIaCHO MOJEIH
Bopa, a Takke ycioBHO U300pakeHBl IIepeXobl 37IEKTPOHA ¢ OJIHOH CTalHOHApHOH opOUTEI Ha
APYI'YIO, CONPOBMKAAIONIAECE U3JIy4YeHUEM KBaHTa 3Hepruu. B ynbTpadmosneroBoii obiactu
CIIeKTpa 3TH Nepexopl AatoT cepuio Jlajimana, B BuaAUMOH — cepHio bansMmepa, B uHppakpacHoii
— cepuro Ilammena, HaubGonpineif wactoTe KBaHTa B BUOMMOH OONAcTH CIIEKTpa COOTBETCTBYET
nepexon

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

11. B teopun bopa pammyc n-od KpyroBo# OpGHTEI 3NeKTpoHa B aTOME BOAOpPOIa
— 2
s hh=hon
BBIpKAETCH 4epe3 paguyc Teppoit opbutel (dopMynoi: Omnpenenurte, xax
U3MeHeTCS KHHETHYECKas YHEPrus EKTPOHa NIPH NepeXxoAe ¢ TpeThell opOUTE Ha MepByIo.
1) yBenuuusaetcs B 9 pa3 4) ymeHbIaeTed B 3 pasa
2) yMeHblIaercs B 9 pas 5) He mensercs

3) yBenuuuBaeTcs B 3 pasa

12. Onwitel [leBuccona U JlxepMepa no Audpakiyy Ha KpUcTaniax:

1) no3BONMMIIM OIIPEENNTL pa3Mepkl AApa;

2) noATBEpAUIH KBAaHTOBYIO MPUPOLY U3NYYEHHS,;

3) moaTBEepAMIIH HajIH4Me BOJHOBBIX CBOMCTB ¥ 2JIEKTPOHOB;

4) noaTBEepAUIH THIOTE3Y O AUCKPETHOM CIIEKTPE SHEPIHH 3NIEKTPOHOB B aTOMaXx.




A
13. CpaBuuTe JIHMHY BOJNHBI ¢ bpoina A 7 ans wapuka Maccoii m = 0,2 r » npotona
Maccol m= 1,67-10‘27 KI, UMEIOLIXAX OJHHAKOBBIE CKOPOCTH.
1) 6,57-10% 2) 8,35:10°% 3) 6,57:10° 4) 8,35-107%,

Bonpock! peHTHHT-KOHTPOIA No2
1. CrauuonapHseM ypasHeHueM Ll peaunrepa A 3neKTpoHA B BOAOPOIAONOAOGHOM aTOME
ABIIAETCA YpaBHEHUE

2
Hdx h
2

V2w+2—?{E+41 Ze ] =0

2) h neg r
2.2
me 5 x
v2y+2M Eo 07 g
2
h 2

3)

Viy + 2—’;" Ey=0
4) R
2. Ecmu y ~ ¢yHKIMS UMEET BHJ, YKa3aHHEBIH HA PHCYHKE, TO BEPOSTHOCTh OOHAPYKHTH

L L
— <X <—
3JIEKTPOH Ha YyUacTKe 6 2 paBHa
2
] 4 1) A
1

2)/2
Z
/s

3
4)

3. B xakoM ciy4ae SHepreTHYECKHH CIIEKTP BJIE:KTEOHEI CIUTOLTHOMN?
1) 5NIeKTPOH B MOTEHUHAIBHON AMe IHPHHOH 10" M

2) 3NEKTPOH B aTOMeE

3) 37IEKTPOH B MOJIEKYIIE BOJOPOIA

4) cBOOOIHEIH 3NEKTPOH.

4. MakcHMaJIbHOE 3HAUEHHE NMpOCKIHH MOMEHTA HMIIYJbCA IJICKTPOHA, HAXOIALIEIOCs B f-
COCTOAHHH, HA HAIPABJICHHE BHEIIHETO MArHHTHOI' O I10J1d PaBHO

hWA;  2p2h; 3)3h; 44k,

5. CKONBbKO pa3NU4HEIX COCTOSHHKI MOXKET UMETh HJIEKTPOH C ISIABHEIM KBAaHTOBBIM YHCJIOM
n=4?
1) 15; 2)48; 3)32; 4)54.




6. OTIpe/lenuTh aToM, ¥ KOTOPOTO B OCHOBHOM COCTOSHHUH 3anojuensi K, L, M — crion u 8 N
— CJI0€ pacIonoKeHbl 7 3NIEKTPOHOB.
DCL, 2)Ge; 3)Br; 4)Ti

7. Cpena Ha3bIBaeTCS aKTHBHOH, €CITH OHA

1) MONHOCTEIO NOCNOWIAET NANAIONIEE HA HEE H3TyYEHHE;
2) NOJHOCTBIO PACCEMBACT MANAIONICE HA HEE U3NTYUCHHE;
3) ycunHMBaeT najarolee Ha Hee H3/yueHHE.,

8. CucTeMa Haka4ky Jla3sepa [o3BonseT

1) co3aare MHBEPCHYIO HACEJICHHOCTL B aKTUBHOH cpee;

2) BRI3BATh BRIHYXKAEHHOE H3NyueHue GOTOHOB;

3) obecneynTh BRICOKYHO KOT€PEHTHOCTE JIA3€PHOTO M3/TyYEHH.

9, PaccMOTpMM JBa KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAaXOIMTCH CHCTEMA aTOMOB, ¢
sHepruaMu E) u E, npuueMm £, > E|. CucreMa OyaeT HAXOOUTHCA B COCTOAHMH C HHBEPCHOH
HACEeNEHHOCTRIO, ECIH UdciIo aToMoB N| ¢ aHeprueit £, Oyner

1) paBHO uncny aToMoB N, ¢ 3Heprueif £y;

2) MeHpIIE, YeM N;;

3) Gonkine, yem N;.

10. IMpuunun IMaymu cnpaseanus

1) i BeeX TOXKIESCTBEHHEBIX YacTHL] KBAHTOBOMEXaHUYECKOH CHCTEMBI,
2) U1 CHCTEMEI TOXAeCTBEHHBIX O030HOB;

3) AN CHCTEMBI TOXKIESCTBEHHBIX (PepMHUOHOB.

11. Jienenne yactuir Ha 6030HBI ¥ PepMHUOHB! OTIpeIeAETCS
1)} TONIBKO IMaBHBIM KBAHTOBBIM YHCIJIOM #;

2) TONBbKO OpOUTATLHBIM KBAHTOBBIM YHCIIOM [}

3} CHMHOBBIM KBaHTOBBIM YHCJIOM Mig;

4) opOATANLHBIM | 1 MATHUTHBIM /1 KBAHTOBBIMH YHUCIIAMH,

12. 3aBHCHMOCT: MONAPHONH TenyoeMKoceTH Cjy XHMHYECKM OpPOCTBIX TBEPABIX Tel OT
TEMIIEPATYpPH! IPe/CTaBlieHa Ha rpaduke

1) 2) 3) 4)
CM CM CM
IR 3R
. 3R > =
n T 0 T n T
13.Tennoemxocts cuctemsl, cocTosmeil u3 N = 10° knacchuecxux TPEXMEPHEIX

He3aBHCHMBIX MApMOHHYECKHX ocuuiuisTopo npu teMmneparype T = 300 K, pasna
D414 /K, 2) 4,14 Iw/K;  3) 1242 x/Iw/K;  4) 41,4 xTx/K.

14, JieGafi nmonyuus TEOPETHUECKYH) 3aBHCHMOCTB MOJAPHOH TeroeMKocTd Cy OT
TEMIIEPaTyphl, pACCMATPHBAS KPUCTAUTHYECKYIO PEIIETKY KaK




1) cHcTeMy HeB3aMMOJEHCTBYIOLIMX YacTHI[, COBEpPHIAIONEX TEIIOBBIC KonmeOaHus ¢
PazIHYHBIMHU HACTOTAMM;

2) CHCTEMY CBA3AHHBIX YaCTHI, COBEPLIAIONIMX TEMNOBble KoneOaHHS C ONMHAKOBBIMU
4aCTOTaMH;

3) CHCTEMY CBA3QHHEIX YacTHL[, COBEPIIAIOLIMX TEMNIOBbIC KoneOauus ¢ PasNu4HLIMH
YaCTOTAMH;

4) cHcTeMy HEB3aMMOAEHCTBYIOLIMX YACTHIL, COBEPINAIOIIMX TEIUIOBBIC KoneOaHus
OJHHAKOBEIMH YacTOTAMH,

15. BanenTtHas 30Ha COOCTBEHHBIX [IOJYIIPOBOJHHKOB

1) 4acTHYHO 3aHATA SIEKTPOHAMH;

2) MOJHOCTBIO 3aHATA 3JIEKTPOHAMH;

3) nepexpriaetcs co cBoGoIROM 3010 BO30YKACHHBIX JHEPIHUH.

16. C yBenuveHueM TeMIEpaTyphbl NEKTPOIPOBOAHOCTD NOJTYIPOBOJHHKOB
1) yBenuuuBaeTcs;

2) yMeHbILIaeTCH;

3) He MEHAETCH.

17. B 06:1aCTH HU3KUX TEMIIEPATYp Y MOJIyIIPOBOJHHKOB npeobaanaet
1} apIpoynas NPOBOAUMOCTS,

2) BNeKTpOHHAs POBOJIUMOCTE,

3) coGcTBEHHAs IPOBOJAMMOCTD;

4) npuMecHas NPOBOJUMOCTb.

Bompoce! peittunr-koaTposns Ned
1. JIns HYKJIOHOB BePHBIMH SBJIAIOTCA CCAYIOLINE YTBSKACHUA

+
1) NpoTOH 0ONMAaeT 3apAIOM, PaBHBIM € ;
2) cnHH He#lTpoHa MEHLINE CIIMHA IPOTOHA;
3) MaccH! HYKJIOHOB NPaKTHYECKH OJHHAKOBBI.

2. UeM MeHBLIE 3HEPIHs CBA3M A1pa, TEM

1) Gonsltie y Hero nedext Mace;

2) MeHblIyl0 paloTy HYXHO COBEPIIMTB, YTOObI pasleNHMTh OTO SAPO HA OTACJBHBIC
HYKJIOHBI;

3) GoNpllle SHEPrHE BEIAENHUTCS JIPH PACIIaf¢ 3TOTO AApa Ha OTACAbHBIE HYKIIOHB;

4) MeHbLLE €ro SHePrus MoKod,

5) MeHbIle SHEPrHH BRIASIUTCA B PEAKIHH TEPMOSACPHOTO CHHTE3a 3TOTO SApa C APYrHMH
AOpaMH.

3. Ilpu a-pacnage

1) 3apan aapa He H3MEHHTCH, Macca SApa YMEHbLIAETCH Ha 4 a.e.M.;

2) 3apan sapa YMEHbLIAeTCs Ha 2¢, Macca Spa yMEHbLIaeTcs Ha 4 a.e.M.;
3) sapaj aapa yMEHbIIAeTCs Ha 2e, Macca A4pa He MEHSETCH;

4) aapan aapa yMEHbLIAETCH HA 4¢, Macca A/1pa yMEHBIIAETCH Ha 2 a.e.M.

4. Kakas mons pagMOAKTHBHEIX 4TOMOB OCTaHCTCA HE pacnaameﬁca qepe3 HHTepBant

BpEeMCHH, paBHbIﬁ JBYM IICPHOJAM ITOJIypaciana

241
95

1) 50% 2) 67% 3)33% 4)75% 5) 25% ?

5. CKONBKO G- U B- pacnafoB JOJDKHO MPOM30HTH, YTOGE HECTAOMIEHEIH H30TON aMEpHLIUs

209 pp ;
Am Bi
npeBpaTHICA B cTaOUIIBHBIH H30TON BUCMyTa 837 7
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6. Slapo asota 7 s3axmarhno O -uwactuuy ‘2 W WCMYCTUNO NMPOTOH. SIAPO Kakoro
sneMeHTa obpasopaliocs?

17 17 16 16 17
pof 289 59 480 57 ¥
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7. SInpo GepriutEs 47, MOTOTHB JEHTPOH , IpeBpamtaetcs B sapo Oopa . Kakas
YJACTHIIA [IPU 3TOM BbIOpachIBaeTCA?

Dp 2)n 3)® 4 € 5) ucmyckaerca / -kBauT

K —>e +Vv, +Vv
8. Peakuus #  He MOMET WJATH W3-3a HAPYLICHHS 3aKOHA COXPAHEHH
1} cMHHOBOTO MOMEHTA HMIIYJIECA,

2) NenTOHHOTO 2apAaa;

3) anNeKTpHYECKOIo 3apsaa.

9. 3aKOHOM COXpaHEeHHS EKTPHUYECKO0 3aps/ia 3anpelleHa peakius

N T4V +vV +
1)‘“ —e . P 3)n+ve—>p+e

2)n+ﬁ—>e'+-,7e V#+n—)p+,u'.

4

10. U3 MNPpHUBEACHHEIX CXCM B3aHM0npeBpameHm‘fi YJACTHIl aHHHTHIALHH COOTBCTCTBYCT
0 - - + -
nrE oVEy 2)p—>n+e +v, 3)K°—>7r++7r pHe te d>yty

11. B nmnopsanke BoO3pacTaHHd MHTEHCHBHOCTH (yH/IAMEHTAJILHBIE B3aUMOJCHCTBUS
pacnoiaraloTes clneIylouuM obpasoM

1) amexTpoMarHuTHOe, cnaboe, rPaBUTAIHOHHOE, CHIBLHOE;

2) cnaboe, CHIBHOE, IPAaBUTALIMOHHOE, 3IEKTPOMAarHUTHOE,

3) BAEKTPOMArHUTHOE, 'PaBHTAllROHHOE, c1aboe, CHITLHOE;

4) rpaBHTalHOHHOE, ciaboe, HJICKTPOMarHuTHOE, CHIIBHOE.

ITpome:xyToMHAasn aTTeCTALMSA NIPOXOAUT B hopMe 3adeTa ¢ OLECHKOH.

Bonpocs! k 3a4eTy ¢ OLEHKOH

1. TemnoBoe wu3nydyeHue. PaBHOBecHoe H3NydeHHe. XapaKTEePUCTHKH TEIUIOBOTO

H3Ty4YeHHUS.

2, AbcomotHo uepHoe Teso. 3akoH Kupxroda. 3akon Credana-bonsuMana u 3akoH
Buna.

PacnpeneneHue 3Heprud B cnekTpe abcomoTHO yepHoro Tena. Popmyna Panes-
Jlxunca. YaptpadHoneToBas karacrpoda.
4. KsantoBas runmotesa u gopmyia Ilnanka

5. BuewHu#t doTosnekTpuueckuit 3pdexT U ero 3akoHel. GOTOHEL.
6. Oddext KoMmiToHa u ero teopus.
7
8

)

Mopene atoMma Pezepdopaa. Iloctynarer bopa. AtoM Bopopoza.
I'umoteza ge bBpoiing. DKCNEPHMEHTANBLHOE IOATBEPHIEHUE BOJHOBBIX CBOHCTB
MHKPOUACTHII.
9. CooTHoUIEHHE HEOTIPEAEIEHHOCTEH.
10. Bosnosas ¢pyHKUMSA, e cBOWCTBA U CTATUCTHUECKHH CMBICT.
11. Hecraunonaphaoe ypasnenue llpeaunrepa.




12. CranmonapHoe ypasHenue Lllpeaunrepa.

13. Yactuua B NOTEHIKHAIBHOM AME.

14. TIpoxoaeHHE YaCTHLIL! Yepes OTECHIHANbHAIN Oaphep.

15. KBanTOBBII rapMOHHYECKUH OCLHILIATOP.

16. Ypasuenue lllpenunrepa ays dNeKTpoHa B aToMe BOAOPoia. I'nasnoe, opbutansHoe u
MarHUTHOEC KBAHTOBLIC YHCIIA.

17. KpanToBaHHE SHEPrMH B3JIEKTpOHa B aToMe sogopoaa. CnexTp atoma BONOPOJA.
[pasumno orbopa.

18. OpOuTanbHBIH MU MarHUTHEIA MOMEHT 3/I€KTPOHA.

19. CoBcTBeHHEBIH MexaHHYecKH MOMEHT MMIyibca 3MexkTpora (crnuH). CnuHOBLIH
MAarHUTHBIH MOMEHT ekTpona. CIMHOBOE H MAarHATHOE CIIMHOBOE KBAHTOBLIC YHCIIA.
Onwit Urepna u ['epnaxa.

20. Tlpunnun 3anpera [Maynu. [Meprojuueckas cicTeMa 21eMeHTOB Meneneesa.

21. [ornomenue, CHOOHTAHHOE M MHAYLHpOBaHHOE u3nyuenne. Koaddunuenth
JiHmTeHA.

22. Jlazeper. [IpHHLIMN JeiiCTBUS 1a3€POB.

23. Knaccuueckas Teopus TennoeMKocTd. 3akoH Jomosra u Ilta.

24. KBanTOBas Teopus TEIUIOEMKOCTH SHHIITEHHA.

25. Teopus tenmoemkoctu ebas. PoHOHEL.

26. Bosonnl u ¢epmuonsl. [loHATHE O KBaHTOBBIX CTaTUcTHKAaX boze-Ditnimreiina u
ODepmu-Jlupaka.

27. DHepreTH4eCKHe 30HLI B KPUCTALIAX.

28. PacnpeneneHue 2/eKTPOHOB MO JHEpreTHYECKUM 30HaM. Knaccmdpuxauus TBCpABIX
TENl Ha METAJUJIBL, OJYIPOBOAHUKHY U JIMAICKTPUKH.

29. CobcTreHHas M NpUMECHAs NMPOBOJMMOCTH IIOIYIIPOBOIHUKOB.

30. DnexTponpoBoOIHOCT TBEPABIX Tell. Temnepatypunas 3aBUCHMOCTD
MEKTPOTTPOBOJHOCTH METAJUIOB U [TOJYNIPOBOAHUKOB. Y poBeHb Pepmu,

31. P-nnepexoa. ITonynpoBoquuKoBEIe AHOILL.

32, XapaktepHcTUKH aToMHoro sijipa. Mozaenu aromuoro sgapa. Macca u aHeprus cBsasn
anpa.

33. 3akoHB!I palMOAaKTHBHOTO pacnana. Anbda-, Oera- 1 raMMa-H3nyHeHHe.

34. SAnepHble peakuuy W 3aKOHBI coxpaneHus. Peakuus geneuus saep. Llennaa peakius
JeNeHHUA.

35. Peakuus cuHTe3a aTOMHBIX snep. [IpoGnema ynpaBiaseMbIX TEpMOSAEPHBIX PEaKiLHii.

36. Buaw BRanMopeiicTBHil ¥ KnaccHQHKANK 3TEMEHTAPHEIX YaCTHIL.

37. Merop! perucTpanmy aneMesTapHeIx yacThil. KocMmudeckue nyun.

38. Yactunp! v agTHyacTyiel. HeliTpuno. Ksapku.

CamocrosiTesbias paboTa CTyAEHTOB BKIIIOYAeT B cebs:

1. Ay,IIPITOIJHaH CaMOCTOATENIEHAA pa60Ta CTYACHTA MO NWCUHUIIJIMHEC BBITIONHACTCA
Ha na60paTopme H NPaKTHYCCKHUX 3aHATHAX IIPH PCIICHHUH 3ahat.
2. BHeay,[LPITOPHaH CaMOCTOATCIIBHAA pa60Ta BLITIONMHACTCA CTYACHTOM  1IPH

yrayONneHHOM H3y4YeHHH JUCUMIUIMHBL [0 TeMe MPOHRJCHHOM JeKUMH, NpPH IIOATOTOBKE K
nabopatopHeIM pabotam. OcHOBHOH (GOPMOH CaMOCTOATENILHOH paboOTEl CTyAEHTa ABNAECTCA
H3YUeHHE KOHCIEKTa JIeKIiil, pEKOMEHIOBAHHOH JIHTEPATYphI.

Camocrostensnas pabora 3aBeplnaeT 3aaul BCeX APYTHX BHAOB yueGHOro mpoilecca W
MOMKET OCYUIECTBIIATECA HA JICKHHUSAX, CEMUHApaX, NPaKTHYECKUX 3aHATUAX, NabopaTopHbIX
3aHATHAX, KoHCynbralusx. Kak QopMa oprannzamuu yueOHOrO mpollecca caMoCTOsITelbHas
pafoTa CTYJIeHTOB lipencTaBiideT ¢ofoil LieeHanpaBIeHHYI0 CHCTEMATUUECKYIO AEATENLHOCTD
1o MpHOOPETECHHIO 3HAHUH, OCYIIECTBISEMYIO BHE ayAUTOPHHU.

KOHTpPOJIb BBIMOIHEHHS CAMOCTOATE/IbHON PaBOThHl OCYIIECTBISETCS B X0/1€ BLIIOIHEHUS U

3aiuTsl 1abopaTOpHEIX paloT MO JUCLHIUIMHE, NPH BBITOJHEHHM TPAKTHUYSCKHX 3ajanuil, Ha
IK3aMEHe.

Bonpocs! JUig KOHTROISA caMOCTOATENLHOM paboThI




1. Kakoe usnydeHHe HA3bIBA€TCA TEIUIOBBIM, M YEM OHO OTIMMAETCH OT JAPYIHX
(IepevHCINTE KaKnX) BUAOB H3TYyUEeHHAT

2. Jlaitre onpezeneHus OCHOBHBIX XapakTEPHCTHK TEIOBOTO MijnyucHHa. Kakoe Teno
Ha3LIBaeTCA abCOMIOTHO YePHBIM?

3. Codopmymupyiite 3akon Kupxroda.

4. Kaxoii BHJ HMEET paclpefelieHHe 3Heprdd B clekTpe adcomoTHOo yepHoOro Tena?
Hapucyiite KpHUBBle paclpeeneHis B 3aBHCUMOCTH OT JUIMHBL (MJIM YacTOThI) BOJIHBI
s uByx Temneparyp (T2>T1).

5. Cdopmynupyiite 3axoHs! Ctedana — bonenmana u cMetenns Buna.

6. 3anuummre ¢opMmynry Pones - JlxuHca M [OACHHTE CYTh "YALTpaduOJIETOROH
KaTacTpodm!”.

7. 3anuumte Gopmyny [lnanka u noscHUTE CyTh €70 KBAHTOBOM THIIOTE3MI.

8. Kakxoe u3 Ten, yepHOe WIM HEYEPHOE, HMEET BBILIC TEMIIEPATYPY, €CIH HX APKOCTH
ONMHAKOBBI?

9. B 4em cocTOHT SBJIEHHE, HaskiBaeMoe (oToaddexToM.

10. Cdhopmymupyiite 3akoHel ¢oroaddexrta. B uyeM 3TH 3aKOHB NpoOTHBOpeuaTr
TIPe/ICTABIEHUAM KJIacCHUSCKON GUIHKUT

11. Kak KauecTBEHHO, CIeAys BOJIHOBOH KapTHHE HIYHMEHHS, OOBACHUTE (GoTO3((erT?

12. O6bscuuTe 3akoHb Qotodderta, uexons uz Gopmyns! DitHTelina.

13. Yrto Takoe xpacHas rpanuua ¢otoaddexra. Uem onpenensgercs YUCIOBOE 3HAUCHHC
rpaHr4HO# yacToThl? UTo BIIMsieT Ha NONoKeHHe KpacHoil rpanuibl horosddexra?

14. UYro Takoe POTOINEMEHT H KAXOBA €r'0 BOJIBTAMIIEPHASA XapaKTEPUCTHKA?

15. Tlouemy Obli1a oTBEprHyTa MOAEnL aroma TomricoHa?

16. B uém npotuBopeuns npeanoxeHHoi Pezepdopnom rnaneraproit Mojenu atoma?

17. B ueM CYIIHOCTh TEOPHM aroMa, npeioxeHHoH bopom? Cdopmynupyiite
noctynatet Bopa. Kakossl HejlocTaTku Teopuu bopa?

18. Cnextpsl aToMoB. CnieKTpalbHblE CEPHH aTOMA BOJOPOAA.

19, Kaxue THIBl coyZapeHHHi BO3MOXHBI MEXIY 3JICKTPOHAMH, YCKOPAEMBIMH
IMEKTPHYECKAM IIOJIEM, H aTOMaMK?

20, B u&M 3zaxmouaercd onsiT Mpaska W Iepua, W KakMe OCHOBHLIE BLIBOALI MOMKHO
CHeIaTh Ha OCHOBaHUYU omnbITa?

21, Kakue KBaHTOBEIE YHCIIA ONTHCEIBAIOT COCTOSHHE MUKPOYACTHIILI?

22. Uewm ompeensieTcst 3MeKTPOHHOE COCTOSHHE U30IUPOBAHHOIO aToMa?

23, OObscuuTe nporecc 00pa3zoBaHusg JHEPTETUYECKHX 30H B TBEPAOM TEJE.

24. Ot yero 3aBUCST IUUPHHA paspelUCHHON 30HBI H YHCIIO YPOBHEH B Hell?

25. KaxoBa 30HHas CTPYKTypa IPOBOJIHMKA, TOMYNPOBOAHHKA K H3onsTopa?

26. OOwbsacHuTE MEXaHH3M coOCTBEeHHOH “ IPUMECHOH MPOBOIAMOCTH
NOJIYIIPOBOJHHKOB.

27. KaxoB ¢u3nueckuit cMbICT MoHATHS ypoBHS PepMmu?

28. Yem oObiAcCHAeTCA pazliHYMe TEMIEpPATyPHOH 3aBHCUMOCTH 3JICKTPOMPOBOAHOCTH ¥
METAJIOB M MTONYNPOBOAHHKOB?

29, OObscHUTE 3aBUCHMOCTH MOJNOKEHHS YpOBHS (DepMH U KOHLEHTpalMu CBODOMHBIX
HOCMTeNel 3apAa B MOJYIPOBOJHUKAX OT TEMIEPATYPEL.

30. OGbsacHuTe HU3NUCCKHE NPOLECCH, MPOHCXOsIHe NpK o0pa3oBatiiKi p-n Nepexo,ia.

31. HapucyiiTe sHepreTHuecKkue 30Hb B obnacTH p-n nepexoa W oOBACHHTE, B YEM
COCTOMT JAEHCTBHE BHELIHErO 3MCKTPHUCCKOrO 10N Ha P-N NEPEXO/L.

32. Yro HaspiBaeTCA paauoakTHBHOCTHIO? KakMe Tmpomeccsl OTHOCATCS K HHCHY
pPaTMOAKTUBHBIX?

33. Ha yeM OCHOBaH NPHHIMI PETHCTPALMH ¥ H3MEPEHHS PAHOAKTHBHOTO U3NyuelHs?
Kakue npuGoprl NpUMEHSIOTCS As 3THX Lenei?

34. OObscHHTE yCTPOHCTBO M IIPHHLKN JAeiicTBHA cyeTduka [eifrepa.

35. OnuuuTe IPOIECChl, MPOUCXOAAIINE B ra3opaspsaIHBIX CUETUHKAX.




36. Ilepeurcnute (U3HUECKHE NPOLECCH, NPOUCXOAAIIHE IPH B3AHMOAECHCTBHH B-
H3TY4EHHS ¢ BEILECTBOM.

37. B uem 3aKkmo4alOTCs [MPpOLECCHl YNPYIOTO pAaccessHUs IJEKTPOHOB  spamu,
3JIEKTPOHOB HA dNeKTpoHax?

38. Yem oOycnopjeHpl MOTEpM DJHEPrMH YAaCTHIEl DNPH  NPOXOXACHHH  4epes
NOTIOMAKIIYIO cpeay?

39. Yto npoMcXoaMT MpH NPOXOXKASHHH MIEKTPOHA Y¢PE3 OIJIOTHTEND?

40. Kaxoebl 0COGEHHOCTH NPOXONIEHHA Uepes IOrMOTHTENh MOHOIHEPreTHYECKHX [3-
YaCTHIl M B-H3/TyHECHHS, UMEIOILET0 HENPCPLIBHEIR SHEPreTHYECKHH CriekTp?

7. YYEBHO-METOIUYECKOE H HHOOPMALIMOHHOE OBECIIEYEHUE
AUCTIUTLIMHBE (MO Y JIST)

4) OCHOBHAY JIHTepaTypa:

1. Qusnka. Bonnoras ontuka. KBaHTOBas npupoga usiydeHus. DNEMEHTH! aToMioit H
snepHor ¢usuxu: Yueb. noc. / C.M.Kysnenos, A.M.JTupep - 3-¢ usz., nepepaG. u mom. - M.:
Bysos. yue6.: HUL] HHOPA-M, 2015 - 212 c.: 60x90 1/16.(x1) ISBN 978-5-9558-0350-0.

2. Tamnsikosa-bymkesny M. ®usuxa. Uacts 2, Ontuka. Ksantopas Quauka, CTpoenine
¥ u3nYecKue CBoHCTBA BellecTsa [DneKkTponnslit pecype]: yuebHux/ Tamnsikosa-byurkesmy
H.M.-— DnekTpoH.TeKcTOBHE AaHHbI¢.— MuHCK: Boimsiimas mxona, 2014.— 232 ¢.—— Pexnm
nocryna: http://www.iprbookshop.ru/35563.— 3BC «IPRbooks».

3. Tankun A.@. Jlexuuu 1o dusuke [Dnextponnsiii pecype] : [B w.] / A. @, lankun, H. C.
[lpokomesa ; BrafuMAPCKMH  roCYZapcTBEHHBIA  YHMBEPCHTCT HMeEHH  AJIGKCaHJpa
I'puropeesnya u Huxonas I'puropeesnya Cronetossix (Bal'Y).— Bnagumup : Bramumupckuii
rocynapcTBEeHHLIH yHuBepcuTeT uMeHn Anekcannpa ['puropserua u Huxonas I'purophesuua
CroneroBeix (Bnal'Y), -U. 5: KpanToas M syuepHas u3uxa.— DJIEKTPOHHBIE TEKCTOBbIE
nannele (1 daim: 4,16 M6) .— 2015 .— 94 c. : nun., Tabn. — 3arnasye ¢ TUTYJla 3Kpalia.—
BuGauorp.: ¢. 92 .— CpoGoaubIlt KOCTYN B 3NMEKTPOHHBIX MUTANBHBIX 3aMax OGHOGIHOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.visu.ru/bitstream/123456789/4025/1/00560.doc>.

6) monoIHNUTeNLHAR TUTEpATYpAa:

1. Epcuna E.M. Onruka. OcHoBB! KBaHTOROH H sSaepHOI (usnkn [DnekTpounsli pecype]:
yuebHo-MeToIMYecKoe mocobue Mns naGopatopHbX pabot mo guauke/ Escuua E.M., CoGosena
B.B.— Onekrpon.TekcTOBSIE HaHHble.— ACTpaxaHb: ACTpPaxaHCKHil HHIKEHEPHO-CTPOUTEIbH b1
uacTHTyT, 3BC ACB, 2011.— 107 c.— Pexum goctyna: http://www.iprbookshop.ru/17059.—
IBC «IPRbooks».

2. Annaros A.B. ®usuka. AromHas dusuka [DNEKTpoHHBIA pecypc]: yueBHoe nocobue/
Annmato A.B.— OnexTpon.TekcTosbie naHHple.— Bonrorpaa: Bonrorpagckuit MHCTHTYT
OusHeca, By3oeckoe obpazoBanue, 2009.— 116 c—  Pexum I0CTyTIA:
http://www.iprbookshop.ru/11355.— 3BC «IPRbooks»

3. Kapenosa C.B. Pusrka aromos u Mosexyr. Snepnast gusuxa [Dnektponnsnit pecype] :
METOAHYECKHe yKasaHMA K JlaGopaTopHeM paboTaM no dusuxe / C. B. Wapenopa, H. C,
IIpokomesa, E. JI. Illamanckas ; Bmanumupckuit rocynapersennsiii yuusepcuter (Bul'Y),
Kadenpa dusuxn n npuknansok MateMaruku ; nox ped. E. JI. Illamanckas .— Dnextponbie
TEKCTOBBIC JaHHble (1 daitn : 431 K6) .— Bragumup : Bnagumupckuil rocynapcTBeHHbIH
ynusepcurer (Bal'Y), 2010 .— 38 c. : un., Tabn. — 3arnasue ¢ THTYNA 9Kpana .— DIeKTpoHnas
BepcHs neyarHod nmybnukanuu .— bubmuorp.: ¢. 36 .— CeoGoauslit noctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pd >,

4. XKapenosa C.B. Dusuka TBEpHOro Tena [DNeKTPOHHBIH pecypc] : METONMYCCKHUE
yxaszaHus K jaboparopHeiM paGoram no ¢usuxe / C. B. XKapenosa, H. C. Ilpokowmesa, E. JI.
Ulamanckas ; Bnamumupckuii rocynapcrsennniii ymusepeurer (Bnl'Y), Kadenpa duzuku u
NpHKNagHoi MaTeMaTuky ; nox pen. C. B. JKapenora .— Dnextponisie TexcToBbe panupie (1
aitn : 356 K6) .— Bnagumup : Bnagumupekuit rocymapereennsii ynusepeuter (Bal'y), 2010
— 40 c. : mn, Tabn. — 3arnaBHe ¢ THTyNA 3KpaHa .— DJEKTPOHHAS BEPCHA NEYATHOMHN




nybmukauuu .— bubmnorp.: ¢. 38 .— Cpoboansiit pocryn .-— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpokowesa, Hanexxna Cepreesna. COopHuK 32124 110 $u3HKe [DNeKTpoHIbIit pecype| /
H. C. Ilpokoiuesa ; Branumupckuii rocyaapcTBeHHbIlt yHuBepeureT (Bal'V) .— Mz, 2-e, ucnp.
U 01, — JNCKTPOHHBIE TekcTosble AaHHbIe (1 daitn : 593 K6) .— Bnagumup : BraguMupckuii

rocynapcteeHHEIH yaurepceuter (Bnl'Y), 2010 .— 66 ¢, — 3arnaBHe ¢ THTYNa JKpaHa .—
OnexkTpoHHas Bepcusd nevarHol nybnukauuu .— budnuorp.; ¢. 64 .— CpoboaHbIli goCcTYN
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) MepHOAHYECKHE MINaHHA!

1. XKypunan «KpanToBas  sNneKTpoHHKa». ApXHB  HOMepoB. Pexmm  noctyna:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJBLHO-TEXHUYECKOE OBECHEUYEHHE
ANCHUINJTHHBI

JleXuMOHHLIE ayJUTOPUHM OCHAINEHBI AOCKOH (I Mena WM Mapkepa), SKpaHOM /s
IPOEKIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYOUTOpMH IJ8 TPOBEICHHUA 1abOpaTOPHBIX 3aHATHH OCHAIEHBl YCTAaHOBKAMH [UIs
BBIOJIHEHHS j1abopaTopHbIX paboT:
6.1. Onpenenenne nocrosuuoit Credana-Lonbimana,
6.2. M3yyenue BHeumero goroapdekxra.
6.3. OnpeneneHue pe3oHAHCHOTO MOTEHIMATA Bo30yxKaeHNs aToMa Metonom Ppanka - [epua.
6.6. M3yuenne TeMnepaTypHO# 3aBHCHMOCTH CONPOTUBICHHS MONYIPOBOAHUKOB.
6.7. U3yuyenue BOIBT-aMIEPHBIX XaPAKTEPHCTUK TEPMOUYCTBUTEILHEIX COMPOTHBEHHIA,
6.8. M3yuenue BoIbTaMIEPHBIX XapPaKTEPHCTHK (POTOCONPOTHBRIICHHL.

JIeKIMOHHbIE ayHTOPHH OCHALIEHBI JOCKOM (18 Mena WIH MAapkepa), 3KpaHoM Juls
NPOEKIHOHHEIX CHCTEM, IIPOEKTOPOM M HOYTOYKOM.

AyngaTopud Juld MPOBEACHHA 3aHATHH OCHAIUEHBl COBPEMEHHBLIMH NeEpPCOHANBHRIMU
KOMITBIOTEpaMH, 00beIMHENHBIMH B IOKAIBHYIO BEIYHC/IHTENBHYIO CETh H YKOMILIEKTOBAHHBIMH
He0OXOUMEBIM CHCTEMHBIM H NIPUKJIAIHBIM IPOrpaMMHBIM obecrieyeueM.



PaGouas nporpaMma AHCUHMILTHHLI COCTABNeHa B COOTBETCTBHM ¢ Tpebosanuamn GIOC
BO mno wnampasnenmio 02.03.02 OynnamentansHas WHGOpPMATHKA M HHGOPMAIHOHHbIE

TEXHOJIOIHH

Pabouyio nporpammy cocrarua npodeccop kadenper @ullM B.I. I[Ipokowies

(®HO, noanucs) / / v
Pelensent

(npeacraputens pabotonaTens) Yl lreley, frdtey P D P R
TSy T L - (MecTo paBoter, nomxHdCTs, PHO, noanucs)
(a4 i b el
24

[IporpaMma paceMoTpeHa v ogo0OpeHa Ha 3acenannd Kadeapsl OullM
Hporoxon Ne 77 or £7.0°% 7/ Trona

3aBesyromuil kapenpoii e C.M. Apakensn

Lﬂﬁ{o, NMOATHCE)

Paboyas mporpaMma paccMoTpeHa M 0400peHa Ha 3acelaHHM yueBGHO-MEeTOLMUECKONH KOMUCCHHU
Hanpasynenus 02.03.02 dynnamenTaneHas vBQOpPMATHKA W HHPOpPMa
TITpotokon Ne 77 or €20%7 toma

IIpeacenarens KoMHCCHH

BIC TCXHOJMOI'HH

C.M. Apakensn

/ (PUO, noanucs)

JIMCT INEPEYTBEPKJAEHUSI
PABOYEN MNPOTPAMMBI JUCIHUITJIUHLI

Pabouas mporpamma ono6peHa Ha yueOHBIH roj

IIpoTokoun 3acenanus kadeapsr Ne oT rona

3asenyrouumii Kadeapoi

PaGouas nporpamma ogobpena Ha yueOHbIH rof

ITpoTokon 3aceqanus xademper Ne oT roja

3asenyrouuii kadeapoi

Pabouas nporpamma ono6pena na yueOHBli ron

[Nporoxon 3acenanus kabenpsr Ne oT roaa

3asenyromuit kadeapoit
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