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1. OEJIM OCBOEHHWA JUCHUTLINHEI

Hensvmu ocBoerust nuemammans: «KsanTopas busukay sBiserca oGeciedenue Gymymiero
CrenuanucTa HayYHoH (u3ndeckod 6aszoi, Ha KOTOpPOX B BBICIIEH TEXHUUYECKOH MIKOJE
CTPOMTCS OOINENHKCHEPHAS 1 criequalbias moxroroska. [locnenosarensHoe n3yaenue Grznku
BHIPAOATEIBACT  CHENU(DHUCCKAN  METO MEIIICHAS, (U3UYECKYI0 WHTYMIHIO, KOTOpEBIE
OK43BIBAIOTCA BECBMA: INIOJOTEOPHBIMA M B JIPYTHX HayKaXx. CrienuanucTel, MOMy4HBIIHE
IIAPOKOE (PU3UKO-MATEMATHUECKOE 00pasoBaHMe, MOTYT CAMOCTOATENILHO OCBAMBATH HOBDIE
TCXHUIECKHC HAMPABICHHUS, YCICUIHO paboTaTh B HUX, JIETKO MEPEXOIHTH OT PEINCHUS OJHUX
3ajiad K IpyruM, UCKaTh HECTAHAAPTHBIE M HETPA/UIMOHHEIE IYTH, YT0 0COGEHHO BAYKHO Ju1s
poecCHOHANBHON MOOUIEHOCTH CIICIHAIMCTOB B YCIOBUAX YCKOPEHHOT'O PA3BUTHSI TEXHUKH.

3a/1a4n JUCIIUILIAHEEL:

¢ TCOPeTHHECKas IOAIOTOBKA B 00JACTH (DU3HKM, IO3BOJISIOLIAS Oynymmm wHKeHepam
OPUCHTHUPOBATLCA B HOTOKE HEYYHOH U TEXHUYECKOM MHPOPMAIHE 1 06eCIeunBAIONAs 1M
BOSMOKHOCTE HCTIONB30BAHUS HOBBIX (H3HYECKHUX MPHHIAIIOR B TeX 00MacTaX, B KOTOPBIX
OHH CICLMAIH3UPYIOTCSL;

* (OpMHPOBAHME HAYYHOrO MEIUIUICHAS, B YACTHOCTH IIPaBUIIBHOTO TIOHMMAHHUS TPAHHI]
IPUMEHUMOCTH PA3NMYHBIX (U3UIECKUX MOHATHI, 3aKOHOB, TCOPHIt U YMEHHUS OIIEHMBATE
CTCICHbL NOCTOBEPHOCTH PE3YJBTATOB, ONYYECHHEIX ¢ HOMOIILIO OKCICPUMEHTANIBHBIX HJIH
MaTCMaTHYECKUX METOJIOB HCCIIE)(OBAHMNS;

® BEIPAOOTKA IPHEMOB M HABBIKOB PEINCHMI KOHKPETHEBIX 33124 U3 PasHbIX 061acTedl pU3uKH,
LIOMOTalOIMUX CTYACHTaM B JaibHEHIIEM PeaTh HHKEHEPHEIE 3a/1a4H.

® O3HaKOMJICHHE CTYACHTOB C COBPEMEHHON HAYMHOM anmapaTypoi u BBPabOTKA Yy HHUX
HAYalBHBIX ~ HABBIKOB  IIPOBEJCHHS  IKCIEPHMEHTAIBHBIX HAYYHBIX  HMCCIIEJIOBAHMM
PA3NUYHBIX (QU3MUIECKUX SBJICHHUH U OlEHKH IOTPEITHOCTEN U3MepeHuH,

2. MECTO JUCHHUIUIMHEI B CTPYKTYPE OIIOI BO

Aucupmmna  «KeaHrosas  ¢usukay  oTHocHTCS K 00A3aTeNbHEIM  JIMCHHILTHHAM
BAPMATUBHON YaCTH OCHOBHOU INIpO(eCCHOHANBHOM 00pa3oBaTeNLHON MPOrpaMMEL. M3ayuenue
AUCLVILIAHEI IIPOXOJUT B TPETHEM CEMECT]eE.

Jns yememsoro ocoenus xyped (hrsmkwm OTYyAEHTaM HEOOXOAMMO 3HATH CIEAyIONTHE
pasliensl BricuicH MateMaruky: Juddepennmansuoe neuncnenue, Hurerpansroe ucuncnenye,
AHAIATUYECKAT TEOMETPUA ¥ JTHHEHHAS anrebpa, Pamel, DiemMentsl BexTOpHOro aHaHM3a,
OYHKIMI KOMIIIEKCHOTO IepeMEHHOTO), Juddepernuansusie ypapuenus, DaeMenTs TEOPUHU
BEPOATHOCTEH M MAaTEMATHYECKON CTATHCTHKY, |

OcBoenne MMCHUIUIMHBEL HEOGXOTUMO TSI U3YYCHHS CHICAYIOUUX TUCIUIINH Y4eBGHOTO
miana: «OCHOBEI HaHOTexHONOrHiY, «Teopus BEPOATHOCTEH W MAaTEMaTHYeCKas CTATHCTUKAY,
«Hayuno-uccnenosarenscias paGoray, BLINONHEHHE BBINYCKHOMN KBaTU(PHKAIMOHHON paGoTEL

3. KOMIIETEHIIUH OBYYAIOIIEIOCSl, DOPMUPYEMBIE B PE3YJIbTATE
OCBOEHUST TUCHUTIINHLI

' |
B PE3YIILTATE OCBOCHUSI JUCIUIITAHLI OGY‘I&IOHII/II/ICH JOJDKCH OBJIAIIETh CIICOYIOIUMHU
KOMNETCHIUSIMU

CIOCOCHOCTBIO  MCTIONB30BATE  GA30BEIC 3HAHHA ECTECTBEHHLIX HAyK, MAaTeMaTukKd u
HH(QOPMATHKH, OCHOBHBIE (DAKTEI, KOHIEIIIHH, IIPUHIAIIEL TCOPUH, CBA3AHHEIX ¢ (DYHIAMEHTANBHOMN
HH(OPMATHKOH i HHDOPMALHOHHEIMHI TEXHOJOTHIMU (OIIK-1).

B pesynbTaTe OCBOCHUS IUCTATLIAHE] o0ydaronmptics: NOIDKEH TEMOHCTPHPOBATE CIIEAYIOTIIUC
pe3yIBTaTEI 00pa30OBaHHS:



1) 3narts:

o (I)YHI[aMeHTaJIBHBIe 3aKOHBI IIPHPOOLI U MaTeMaTHYECKIE 3aKOHOMEPHOCTH B obmactu

kBaHTOBOM (u3nku (OIIK-1).
2) YmMerts:

® [HPUMCHATH MATEMATHICCKHE METOJIBI UIs PEINEHHUA MPaKTHIeckux 3aaq (OITK-1),

3) Bnaners:

® HaBbIKAMH KOPPEKTHO (OPMYIIMPOBATE €CTECTBEHHOHAYYHEIS 3a1a4H.

4. CTPYKTYPA 1 COXEPXKAHUE JUCIIATIINHLI

OO61mas Tpy10eMKOCTE JUCIUINTHHEI COCTABIACT 4 3a9eTHEIe enuuuel, 144 gaca,

Bumer yye6roii paGoTsl, Brouas 06 Dopmel Tekylero
o CamMOCTOATENBHYIO PpaGoTy CTYAEHTOB Gl KOHTPOISt
yueGHo# !
g U TPYOEMKOCTB (B Hacax) paem yCneBaEMOCTH
Ne Paznen (Tema) 5 § @ 2 © ¢ IPAMEHEHHEM (no Heaen;)w
n/n AVICLIMTUTHHEL 3 ] ) % o Z g o A, | MHTEPAKTUBHBIX cemecmpa),
Q E eE | 8| 28 & dopma
% g Z 5 % 8 3 s % = MeTOﬂoi POMEIKYTOUHOH
T £ g © § g E a E (B e / AJ) aTreCTaUnu
= = & (no cemecmpan)
| | Xpamtomaimpupora | 5 | 5 | 2 |10 - | 8 || 8/50% .
U3JIyIEeHHS
OJNEMEHTHI KBaHTOBOM 5. Pelitnur-
2 | MeXaHUKH ¥ aTOMHOH | 3 1 8 10 - - 21 | - 9/50% KoHTposk Nel
(usukn
PeiiTuHr-
3 ONeMeHTE GU3HKH 3 13- 4 5 8 ) 10 | - 7750% KOHTpOJIH Ne2
TBEPJAOTrO TEJa 15
OneMeHTH! GU3UKH PetiTrmr-
4 | AApau 3 17 5 4 A ) 6 i 3/50% KOHTpOJIb No3
3IIEMEHTAPHBIX
9aCTHI
Bcero 3|18 18 18 18 - [ 45| - | 27/50% | Ox3amen(454)
Copnepikanne pa3jesioB AHCIUILIAHbI
TeMbI, pasaenbl JUCHTAILTHHEL Koxso | gy | TPEKTH- | aGopa- cpe
» Pask AUCIHIL 4acoB . YECKHE | TOpHEIE p
Paznen 1. KpanToBas npupoaa usjiyueHus 24 4 2 10 8
Jlexums 1. 3aKkOHBI TEIUIOBOTO U3ITyYEeHHs
8 2 - 2 4
Jlexums 2. KBaHTOBBIE CBOMCTBA CBeTa 16 2 2 8 4
Paznen 2. Jmemens1 KBAHTOROI MEXaHHKH H ATOMHOI 39 8 10 21
_huzukn
Jlexums 3. Crpoenne aTroma ! 9 2 2 - 5
Jlexiua 4, BosHOBBIC CBOHCTBA MUKPOYACTHI] 10 2 2 - 6
Jlexums 5. Ypasnenue llpenunrepa 12 2 4 - 6
Jlekiusa 6. AToM BoJopozaa 8 2 2 - 4
Paspen 3. DieMeHTHI PUINKH TBEPAOro TeA 24 4 2 8 10
Jlekuus 7. TemmoeMKoCTh TBEPABIX TEI 8 2 2 - 4
Jlekuus 8. 30HHAaS TEOpPHs TBEPMBIX Tl 16 2 - 8 6
Paspen 4. Dnements Gpu3nKH 5APa U 3/IEMEHTAPHBIX 12 ) 4 6
YACTHI *
| Jlekuus 9. AromHOe PO 12 2 4 - 6
JK3aMeH 45
Utoro 144 18 18 -18 45




3. OBPA3OBATEJILHBIE TEXHOJIOI'UH

¢ JICKIMOHHO-CCMUHAPCKAs  CHCTEMa OOYYeHHS  (TpafHI[MOHHDIC JEKUUOHHEIE |
n1ab0paTOPHEIC 3aHATHS);

® oOydeHne B MaibIX IPyHIax (BHINOIHEHHE 1abOpaTOpHEIX paboT B rpymmax u3 JIBYX HIIH
TPEX YeTIoBeK);

® MacTep-KNacchl (IEMOHCTPANMS Ha NPAKTHYCCKMX 3AHSITHSX TPUHIUIIOB pacyera 3ajay
IO Pa3INYHEIM TEMaMm);

¢ TPUMCHCHHC MyNbTHME]Me TEXHOJNOIUH (NMPOBENCHHE NeKITHOHHBIX M CEMUHAPCKUX
3AHATHH C MPUMEHEHHEM KOMITBIOTEPHBIX [Pe3eHTAINHI 1 AEMOHCTPAMOHHBIX POJIMKOB
C IIOMOIIBIO ITPOCKTOPA MITH KOMIBIOTEPA);

® HHOOPMANMOHHO-KOMMYHHKAIMOHHEIE TEXHONOIHH (IpAMeHEHNEe WHQOPMAIHOHHBIX
TEXHOJIOTUH /T MOHHTOPHHTA TEKYLIEH YCIeBaeMOCTH CTYZICHTOB U KOHTPOJISL 3HAHUIA).

6. OHEHOYHBLIE CPEJICTBA JJIsT TEKYIIETO KOHTPOJIS YCIIEBAEMOCTA,
IMPOMEXYTOYHOM ATTECTAIIMM 110 UTOI'AM OCBOEHMSI
AUCHUTILTAHEL 1 YUEBHO-METOANYECKOE OBECIEYEHHE
CAMOCTOSTEJBbHOM PABOTBI CTYJAEHTOB

Texymmii xonTpoas ycrmesaemocTh ABJIACTCA PACHpPENCN€HHBIM M OCHOBAH HA OICHKE
HECKOJILKUX COCTABIIAIONINX, ‘

1. Pesymerars PEUTHHT-KOHTPOJIS,

2. DBrmonxenue ¥ 3armura JabopaToOpHEIX paboT.

3. BuImosenue mpakTHYECKHX 3a1AHTA.

Bomnpocs! peritunr-xonposs Nel

1. Temneparypa aGcosorHo gepnoro tema T = 6000 K. Ecmnm TEMIIEpATypy Tela
YMEHBIIUTE B 2 pasa, TO SHEPreTHUECKAs! CBETHMOCTD a6COIOTHO YEPHOTO Tena

1) ymenbmmTes B 4 paza 3) yBemmauuTes B 2 paza

2) yBenuuutes B 16 pas 4) ymensmmmTes B 16 paz

2. Ecnu ninHa BOITHEL, COOTBETCTBYIOWAs MAKCHMYMY H3JTySYeHUA YMEHBITMIACH B 4 pasa,
TO TeMIepaTypa abCONFOTHO YEPHOTO Telta

1) yemmumiacs B 2 paza | 3) yBenuuunace B 4 pasa

2) ymenbIIHIace B 4 pasa | 4) yMEeHBIHIACK B 2 pa3a.

3. Ecnu 3aueprennyro ILUTACTHHKY, Ha KOTOPYIO IAJIaeT CBET, 3aMEHUTh Ha 3EPKABHYIO
TOH K€ IUTOIIA/H, TO CBETOBOE JABICHUE

1) ocTanercsa HemsMeHHBIM;

2) yMeHbIIUTCS B 2 pasa;

3) yBemuuuTes B 2 paza.

4. DIIEKTPOH B aTOMe ITEPEXOIHT 13, BO30Y:K/IEHHOTO COCTOSHMUSA ¢ 9HEpPruei £ B 0CHOBHOE
cocrosnne ¢ sueprue Ko. Ilpn atom nenyckaercs goron. Macca HCIIyIIEHHOro (oToHa paBHa
E -E, £, - E £ - E, E - E E + E,

2

2

) ¢ 2) ¢ 3) he 4) e 5 ¢

5. Hacrora magaromero Ha hoTodIEMEnT M3JTyqeHUS yMCHBIIACTCs BaBoe. Bo ckonbko pas
HYXXHO H3MEHUTEL 32/IePKUBAIONICE HANPIKEHHE, eCIIH paboTo#f BRIXOA 3IEKTpoHA w3
Matepuana (poTo3jIeMeHTa MOYKHO npeHeOpeun?

1) yBemauts B 2 paza;  3) yeenuyurs B V2 pas; 5)ocTaBuTh 0€3 N3MCHEHUI.



2) ymerBIINTE B 2 paza; 4) yMEeHBIIUTE B ‘/5 pas;

6. Ilpn 3aMeHe OHOTO MeTa/Ia APYTHM JUIMHA BOJNHEL COOTBETCTBYIONIAs KpacHOM
rpasune gporosgdexra, ymensiaeres. Paora BHIX0AA [T BTOPOro METAIIA 110 CPaBHEHHIO C
paboTolt BEIXO2 ISl IEPBOTO

1) yBenu4umnace,; 2) YMEHBIIIIACE, 3) He U3MEHUIIACk.

7. Onpitel CTONETOBA 110 HCCIIETOBAHMIO B3aMMOCHCTRIS H3JIyYCHUS ¢ METAIJIAMHU:
1) nosBomam onpenesmTs pasMeps! spa;

2) MOATBEPAMIYM KBAHTOBYIO IIPUPO/TY H3IIyUCHHUS,

3) mOATBEPAMITY HAIMYHE BOJHOBEIX CBOMCTB y 3JIEKTPOHOB;

4) LOJTBEPNITH TUIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPrHH JJIEKTPOHOB B aTOMaX.

8. B adpexre Kommrona poron

1) BEIOMBAET 2MEKTPOH C MOBEPXHOCTH BEIIECTBA,

2) mepeaeT dNeKTPOHy YacTb SHEPIUH IPH YIPYTOM CTOJIKHOBCHHUUY;
3) mepesaeT SNEKTPOHY YacTh SHEPTUH 1IPU HEYIIPYTOM CTOJIKHOBEHHH.

9. Onbrter @panka u [epra Mo HCCITe0BAHATO AIIEKTPHYCCKOTO paspssia B apax pTyTH:
1) mosBomunm ompenenuTs pasmeps! spa;

2) HOATBEPMIN KBAHTOBYIO HIPHPOJLY H3ITyYEeHNs,

3) MOATBEPIMI HANYHE BOIHOBLIX CBOMCTE y 3JIEKTPOHOB;

4) NOATBEPINIIN [UIIOTE3Y O AUCKPETHOM CHEKTPE SHEPIUH IEKTPOHOB B aTOMaX.

10. Ha pucynke u306paxens] CTalMOHapHEIe OPOUTEL aTOMa BOJOPO/A COTIIACHO MOIEN
Bopa, a Taioke ycnoBHo u306paxkeHE HEPEXONIBI JJIEKTPOHA ¢ OJHOM CTAlHMOHAPIOH OpOUTH Ha
APYTYIO, COIPOBOXAAIOIIMECS H3IyUYCHHEM KBAHTA dHEpruH. B yibTpaduonerosoit o6macTu
CIICKTpa 3TH EPEeX0Abl JatoT cepuio JlaiiMaHa, B BuMoit — cepuro Banemepa, B nadpakpacnoit
— cepuro ITamena. HauGonbmeit HACTOTEe KBAaHTa B BUAMMON 06JIacTH CrekTpa COOTBETCTBYET
IEPEX0]

)n=4—>n=3

2)n=3—->n=2
J)n=5—->n=2
4hyn=5—->n=1

11. B rteopun Bopa pamuyc n-oii kpyroroit OpOUTEl DJIEKTPOHA B aTroMe BOIOPOIA
yr =rn-n 2
BLIDXKACTCs wepe3 pagwyc mepBod opOuthl dopmymoir: 7~ 'l Onpenenute, Kak
USMEHSCTCA KHHETIICCKAs SHEPrUs SICKTPOHA NP IEPEX0/ie C TpeTheil opOHTE! Ha HEPBYIO.
1) yenmmunBaercs B 9 pas 4) ymeHbInaeTcs B 3 pasa
2) ymeHbIIaercs B 9 paz 5) He MeHseTCS

3) yBenmumBaeTes B 3 pasa

12. Omprrer [leBuccona u JixepMepa 1o IQPaKIIe Ha KPHCTAIIAX

1) mosBomuim ompenenuTs pasmepst sypa;

2) IOATBEPAMII KBAHTOBYIO TIPUPOJLY H3IIYUEHHS;

3) NOATBEPAMIN HAMYHE BOIHOBEIX CBOMCTR Y 3IIEKTPOHOB;

4) NOATBEPIMIIH THIIOTE3Y O JIMCKPETHOM CIEKTPC S9HEPIUH JIEKTPOHOB B ATOMAX.



A/
13. Cpasnure mmuny Bonmst e Bpoitns /1 P 14 THapuka Maccoif m = 0,2 T w mpoToHa
maccoit m = 1,67-10"’ KT, IMEIONAX OJMHAKOBBIE CKOPOCTH.
1) 6,57:10% 2) 8,3510%7 3) 6,57-10°% 4) 8,35-10%,

Bonpock! pedTuHr-komTpOIS No2

1. CranuonaprsiM ypapHeHHEM pemunrepa mist s1ekTpoHa B BOAOPOJIOIIOI00HOM aToMe
SBJICTCS YpaBHEHUE

d*y 2
TW + _Zi_ W= 0
Hdx h
2
o2 +2—’?(E+4—1— ZL] ~0
2) h TE( 14
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mo.x
V2w+2—m E-—29%" y=0
h 2
3)
V2 + 2—’;“—E\p =0
4 h
2. Ecmu y — GyHKims mmeer Bux, YKa3aHHBI HA PHCYHKE, TO BEPOSTHOCTH 00HAPYXHUTEH
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3. B xaKoM city4ae sHepreTHueckuii CIICKTD aneKTgOHa CIIJIONITHOK ?
1) aneKTpoH B HOTEHITHANBHOM sMe I{HPHHON 1071
2) 3NEKTPOM B aToMe ‘

3) 3MEKTPOH B MOJIEKY e BOAOPOIa
4) cBOOOZHEIH BIIEKTPOH.

4, MaxkcumansHoe SHaAYCHHUEC MPOEKINH MOMCHTA HMITYJIbCa 3JICKTPOHA, HaxoAsinerocyd B f-
COCTOSHUH, Ha HaIIPaBJICHHUE BHEITHE'0 MAaTrHUTHOTO ITOJISI PaBHO

D, 22k, 337, 4)4h.

5. CKOJIBKO PA3IHYHBIX COCTOSHIN MOKET HMETh JJICKTPOH C I'JIABHEIM KBAHTOBBIM YHCIIOM
n=4?
1)15;  2)48; 3)32; 4)54.



6. OnpenenuTs aToM, y KOTOPOrO B OCHOBHOM COCTOSHHH 3aI0JHCHEL K,L,M—-cnmonusN
— CJIOC PACIIONIOKEHBI 7 JIEKTPOHOB.
)CL; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBaeTCs AKTHRHOM, €CIIH OHA

1) HONHOCTHIO IIOTTIOIACT IA/AIONIEE HA HEe H3/IyYeHHE;
2) TONHOCTBIO PACCEMBACT I1A/IAIOIIEE HA Hee M3y ICHHE,
3) ycunuBaeT maparolree Ha Hee H3TydeHHe.

8. CucTeMa HakaJKH Jazepa MOZBONSeT

1) co3maTh HHBEPCHYIO HACETIEHHOCTE bs aKTUBHOU cpejie;

2) BRI3BATh BRIHYXICHHOE M3IIy4CHHE (DOTOHOB,

3) ofecnednTh BBICOKYIO KOFepeHTHOC’TB Ta3E€PHOI0 U3IYyUCHHUS.

9. PaccMoTpuM 1Ba KBAHTOBEIX COCTOSIHHS, B KOTOPBIX HaxXOMUTCS CHUCTEMa aTOMOB, C
sHeprusamu Ey u Ep, npuaeM E, > E;. CicreMa 6yIeT HAXOMUTHECS B COCTOSHHM C HMHBEPCHOU
HACeICHHOCTBIO, €CIIHM YUCI0 aTOMOB N ¢ sHeprueit F| Gymer

1) paBHO umciy atoMoB N, ¢ sHEpruei Es;

2) MeHBIIIE, YeM Ny;

3) Gomnbie, gem N;.

10. ITpusmmn Maymu cupasemmus

1) UL BCeX TOXITECTBEHHBIX 9ACTHII KBAHTOBOMEXAHMIECKOL CHUCTEMBI,
2) A0S CHCTEMBI TOXKICCTBECHHEBIX 6030HO0B;

3) ISt CHCTEMBI TOXKIECTBEHHBIX (HepPMHOHOB,

11. Jlenenne gacTun Ha 6030HBI U (bep HOHEI OIIPEACIIIeTCA
1) TONBKO TIIABHBIM KBAHTOBBIM HHCIIO

2) TONBKO OpOHTANLHEIM KBAHTOBEIM) ‘IHLJIO‘\! L

3) CIUHOBBIM KBAaHTOBEIM YHCIIOM mg;

4) opOUTANBEHBIM [ B MATHUTHEIM 7 KBAHTOBBIMH YHCITAML

12, 3aBucumocTh MONSpHOM TemmoeMkocTd Cjy XMMIICCKH OPOCTHIX TBEPABIX TEI OT
TEMIIEPATYPHI IPEJICTaBICHA Ha rpaduke

D 2) 3) 4)
Cm Cum Cm
3R \ IR
0 T 0 T n T
13.Temnoemxocts  cuereMbr, cocrosmmeit w3 N = 10%° kraccmueckux TPEXMEPHBIX

HE3aBHCHMBIX TapMOHUYECKHX OCLIIIISTOPOB Mpy Temmeparype T = 300 K, paBHa
D414 /K 2) 4,14 JI/K;  3) 124,2 JIx/K;  4) 41,4 xJTx/K.

14. JleGait IOTYYHN TEOPETHYECKYIO 3aBHCHMOCTS MOJISIpHOW Temoemkoctn Cjy OT
TEMIIEPATYPhI, PACCMATPHBAS KPUCTAIINYECKYIO PEUIETKY KaK



1) cucremy HCB3aNMOJIEHCTRYIOIAX YaCTHIl, COBEPIIAIOMUX TEIIOBEIC KojieOanus ¢
Pa3NIUYHBIMHA YaCTOTAMY,

2) cucreMy CBSI3aHHBIX YACTHI, COBCPIIAOMMX TEIUIOBLIE KONEOAHMS C OMHHAKOBLIMY
YaCTOTaMU;

3) cucreMy cBssaHmBIX wacTwm, COBEPIIAIOIMNX TEIJIOBEIE KONEOAHMA C pazIHYHBIMH
YaCTOTAMU;

4) cucTeMy HeB3aMMONEHCTBYIOIIHX dCTHI, COBCPUIAIOINUX TEINIOBLIE KOJEOAHUSN C
OZTMHAKOBEIMU YaCTOTAMH,

15. Banenrnas 30ma co6cTBEHHEIX OJIYIIPOBOTHHUKOB

1) yactuyno 3aHgTA SNIEKTPOHAMY;

2) HOJNHOCTBIO 3aHsTa BIIEKTPOHAMH;

3) mepexphIBaeTCsS co CBOGOMHOM 30H0i BO30YXK/ICHHEIX SHEPTHI.

16. C yBenuuenuem temmeparyper SIEKTPONIPOBOAHOCTE HOYIIPOBOTHUKOR
1) yBenunuupaercs;

2) yMEHBIIAeT S,

3) He MeHseTCS.

17. B obnactu nuskux TeMIIepaTyp y MOJTYIIPOBOTHUKOB TIpeobianaer
1) nBIpouHas mpoBOAMMOCTE;

2) aMeKTPOHHAS POBOIUMOCTE;

3) coOcTBenHAs MPOBOAUMOCTE;

4) npuMecHas MPoBONUMOCTS.

Bonpocw peittunr-korrpoms Ne3 ‘
I. JUns HyKJIOHOB BEPHBIMH SIBISIOTCS CIIEIYIONHE YTBEPKACHHA

1) mpoton oGnamaer 3apsmom, paBHEM € 4 :
2) cnuH HefTpoHa MenbIie CIMHa HPOTOHA;
3) Macchl HKITOHOB MPaKTHYECKH OMHAKOBEL,
1
2. Hem MeHbIE 9HEPIHS CBA3H s1pa, TEM
1) Gonbe y Hero nedext macc;
2) Mempmyro paGoTy HyXHO COBEPLINTD, YTOOBI PasfeNIUTh 3TO AAPO HA OTAEIBHEIE

HYKIJIOHBI, |
3) Gonblue sHepruM BhIIEIHTCS LIPY Pacnaje 3Toro SApa Ha OT/eNbHbIC HYKJIOHEI,

4) MEHBIIIe €ro SHEPTrUS MIOKOSL;

5) MEHbIIIE SHEPTHH BEUIETATCA B PEAKIMK TCPMOANEPHOTO CHHTE3a STOTO SIPA C JPYTHME

ANpaMH.

3. Ilpu a-pacniage

1) 3apsan sapa ne n3menures, macca SIIpa yMEHbIaercs Ha 4 a.e.M.;

2) 3apsin anpa yMeHbIIAeTCS Ha 2e, Macea AApa yMEHbUIAETCS Ha 4 a.e.M.;
3) 3apan saxpa ymeHbImaeTcs Ha 2e, Macea sIApa HE MEHSCTCS,

4) sapsn anpa ymenbImaeres Ha 4e, Macca A/lpa YMEHBUIACTCA Ha 2 a.€.M.

4. Kakad m0Ns paIMOAKTHBHEIX ATOMOB OCTaHEeTCsl HE paclaBlICHCs depe3 WHTEpBa
BPCMEHH, PABHEIN IBYM IIEPHOAAM MONypaciaja
1) 50% 2) 67% 3)33% 4) 75% 5)25% ?

5. CKoJIBKO 0~ M - pacmasos HOIHDKHO IPOU30UTH, YTOOHI HECTAOUIBHBIN H30TOI aMepHIHsI

241 g 209 s
95 IIPCBPATHIICS B CTAOHIIBHEIA H30TOI BUCMyTa 83" 9



1)8andp 3)6ausp
2)9amu3p HT7au3p
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6. fAnpo asora 7" 3axmarmmo O -gacTuiy 2 U HCIYCTHJIO IpoTOH. SIIpo kakoro
ANIEMEHTa 00Pa30BaIOCh?

17 17 16 16 17
Dol 280 5 9F 430 4N

g | 2 10
7. Snpo Gepunmms 4Be, IOTJIOTHB Aelitpon 1 °° | npeBpamaeTcs B 1apo Gopa >, Kakas
9acTula IIPU 3TOM BEIOPackIBACTCH?

Dp 2)n 3)a 4e 5) ucnyckaetes 7 -kpanT

H —e +v, +v,
8. Peaknus # He MOJKET HATH 13-3a HapyNICHUS 3aKOHA COXPAHEHUS
1) ciurOBOTrO MOMeEHTA HMIIYJIbCA, ‘

2) nenToHHOrO 3apsiTa;

3) sneKTprYecKoro 3apsa.

9. 3akoHOM coxpaHeHus AIMEKTPHIECKOTO 3apsfa 3anpelieHa peaKus

l)ﬂ—_>e_+Ve+Vﬂ 3y ntV, > pte’

2)n+ﬁ—>e—+17e 4)Vﬂ+n—>p+y"'

10. s [IPUBCACHHBIX C):(eM BSaI/Il\/IOTIpeBpElHICHHI\/’IjqaCTI/II_[ AHHUTUIISAIUN COOTBCTCTByeT
0 | a - -
DT DYty gy ponte ty, K>zt 47 4)e++e >y+y
| |

1 |
1. B mopsake Bospacranmus MHTEHCHBHOCTH bynnamenrtanbHble  B3amMomelcTBHS
PACTIONararoTest CIeIy omuM 06pasom
1) snexrpomarautHoe, craboe, I'PABUTAITUOHHOE, CHIILHOE,
2) cunaboe, cunpHoe, IPaBUTALMOHHOC, DJIEKTPOMATHUTHOE,
3) 2NeKTpOMArHUTHOE, T'PaBUTAIIHOHHOE, citaboe, CHIbHOE,
4) rpaBuTarmonnoe, ciaboe, QICKTPOMArHuTHOE, CHUIIBHOE,

IIpomexyTounas arrecranus IpoXoauT B popMe sK3aMena.
Bomnpocer k sx3ameny |
1. Temnoeoe wusnyuenue. PaBHORecHO®  m3nmydweHHe. XapaKkTepHCTUKY  TeIIoBOro

H3JIyYEHHUSL. |

2. AGcomoTHO YepHOe Teo. 3akon Kupxroda. 3axon Credana-bonsumana u 3akon
Buna. !

3. Pacmpenencuue BHCPIUM B CHEKTpEe aGCOIIOTHO depuoro Tenma. Qopmyna Panes-
Jlxunca, Ynerpaduonerosas KaTactpoda.

4. Ksauropas rumoresa (opmyna [Tnanxa

5. Buemnni doToanexTpuyeckmii o(dexT u ero 3axonsr, PoTOHEL

6. Ododexr Kommrona u ero TEOPHAL.

7. Mopnens atoma Pesepbopna. Iocrynars: Bopa. Atom Bosopona.

8. T'mmoresa me Bpoiins. DKeneprMenTaIbHOE TNOATBEPXKICHUE BOJHOBBIX CBOMCTR

MHKPOYACTHII.
9. CoorHourenue HEOTIPEACCHHOCTEIA.
10. Bonmoras ¢pynxims, ee coiicrsa u CTaTHCTUYECKUH CMEBIC]T,
11. Hecrannonapuoe ypasuenne penunrepa.



12. Crarmonapuoe ypasuenue Hlpenunurepa;

13. Yactuma B moTeHnuansHOM sme.

14. TIpoxoxnenue YACTHIBI YePe3 [0 TeHIHAIbHBIH Gapeep.

15. KBaHTOBBI rapmonnyeckmii OCIHILISITOP.

16. Vpasnenue Ilpexunrepa aus JJIEKTpOHA B aTOME BOZOpo/ia. I taBHOe, opbuTansHoe 1
MarHUTHOE KBAHTOBEIC YLCIIA.

17. KpanToBauue sueprum JIEKTpoHa B aroMe BoAopoga. CHeKTp aToMa BOJOpPOAA.
[IpaBuno or6opa.

18. OpOuTaNbHBIA B MATHATHEI MOMEHT 9IIEKTPOHA.

19. CobGcTBeHHBIH MexaHHUecKuil MOMEHT ! UMILyJIbCa 3JICKTpoHA (crmi). CIHHOBLIH
MarHUTHBIA MOMENT anekTpona, CIHHOBOE M MAPHHTHOE CIHHOBOE KBaHTOBBIE YHCIIA.
Omngrr [ltepra u lepraxa.

20. Tlpwanym sanpera [ayim. Ilepronmyeckast cucteMa aneMeHTOR MeHneecEa,

21. Tornomenue, croHTaHHOE H HUHAYIUpOBaHHOEe  u3nmydeHue. KosbhduiuenTs
OHmTElHA,

22. Jlazepst. [punmun neicteus JIa3epoB.

23. Knaccudeckas TeopHs TEI0EMKOCTL. 3akoH [lromonra u ITru.

24. KBaHTOBas TEOPHs TEIIOEMKOCTH DRHIITCH A,

25. Teopus remtoenxoctn Je6as, POHOHEL

26. Bosonsl u depmuonsl. IIoHATHE 0 KBAHTOBBIX CTaTUCTHKAX boze-Dinmreitna u
Depmu-/upaka. | :

27. DHepreTUYeCKHe 30HH B KpHCTamax.

28. Pacmpesesienne | 3IeKTpOHOB 110 SHEpreTHieckuM 3ouaM. Knaccubmkanus Teepnpix
TEJI Ha METAIUIBL, [TOJIyIPOBOJHUKH U JUAIEKTPHKH.

29. CoGcrBenHast u npuMecHast IPOBOJIMMOCTH TIOMYIPOBOHIKOB.

30. DneKTpoIpoOBOAHOCTS TBEPABIX Teq. Temneparypuas 3aBHUCUMOCTE
SJICKTPOTIPOBOAHOCTH METATIIOB U MOTYIPOBOLHAKOB. Y POBCHE Depmu.,

31. P-n mepexox. [TonynpoBoaaukoBsie JHOMEL

32. XapaKkTepucTHKH aTOMHOIO ﬂﬁpa. Monenu aromnoOro anpa. Macca n sHeprusd cBssu
aJpa.

33. 3aKoHHI pagHOAKTHBHOTO paciaja. Anba-, 6eTa- 1 raMMa-u3TydeHue,

34. SnepHble peakIHy U 3aKCHEI coxpanenus. Peaxnus nenerus saep. Ilennas peaxist
JCIIECHUL. |

35. Peaxums cuHTE3a aTOMHBIX ﬂnép. [Ipo6riema yrpapnsembix TEPMOAIEPHBIX PeaxIuii,

36. Bunsl B3auMopelicTBrit 1 KIaccH(puKaris DIIEMEHTAPHBIX YACTHULI,

37. Metons! peructparnuu AIeMEHTApHBIX yacTull. KocMuueckue myymn.

38. YacTHub! ¥ aHTHUACTHIIEL He#rpuno. Ksapkw,

Camocrositennnas paGora cq'yzxeﬁTOB BKJIIOYAET B ceOs:

1. AYIUTOPHAA caMocTosTeNbHAs paGoTa CTYACHTA 110 NUCHUILTHHE BLITOJHACTCH
Ha J1ab0PATOPHEIX U MPAKTHYECKHX 3aHATHIX IPU pEIIeHNH 3424,
2. BreaynuropHas camoctosrensaas paboTa  BBUIONHIETCS CTYAEHTOM [pH

YIIYyOJIEHHOM H3YYeHHH IUCLAIUIMHEL O TeMe IPOMJICHHON JIEKUHH, IpPH IOJTOTOBKE K
tabopaTopHbM pa6oTam. OcCHOBHON (hopmoli camocTosTENEROM PaGOTHI CTY/ZICHTa SIBJISETCS
H3yHCHHE KOHCIICKTA JIEKIUH, PEKOMEHIOBAHHOM JIMTEPaTypHL.

CamocrosTensHas paboTa 3aBepruaeT 3aaun BCEX NPYrHX BHUIOB y4eGHOTO mpolecca i
MOKCT OCYIUCCTBIATLCA HA JICKIMAX, CEMHHApaX, MPaKTHYeCKUX 3AHATUAX, J1aOOPATOPHBIX
SaATHAX, KOHCYnbTanuaAX. Kak dopma opranmsanmu yue6moro IIPOIIECCa CAMOCTOSTENIBbHAS
paboTta CTyIeHTOB mpeacTaBiseT coboi HC/ICHANIPABICHHYIO CUCTEMATHYCCKYIO ACSTENBHOCTE
110 IPHOOPETEHHIO 3HAHMIA, OCYIIECTBIIIEMYIO BHE ayTHTOPHH.

KoHTposs BeImomuenus camocrostenpaoit palOTBI OCYIIECTRIIACTCS B XO/I€ BBITOMHCHIS U
3aIIUTE J1a00PaTOPHEIX PaboT 1O AUCIUIIHEE, IPY BBEIIOJHCHUM IIPAaKTHYECKUX 3aJaHMil, Ha
IK3aMEHE,

Bonpocke! s koHTpoNs camocTosTenbol paGoTh
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Kakoe wu3nyuenne nasbsaercs TCTUIOBEIM, M YCM OHO OTIMYAETCS OT APYLHX
(TepeurcIuTe KAKUX) BUIOB H3IIyYeHHUA?

Jlaiite ompeneneHus 0CHOBHBIX XapakTCPpHUCTUK TEIJIOBOIO M3Iy4eHus, Kakoe Teo
Ha3BIBACTCS AOCOIOTHO YepHLIM?

Coopmymapyiite sakon Kupxroda.

Kaxoii Bux nmeer pacnpejesnehue SHCPrHU B CHEKTPe abCONIOTHO YEpPHOro Tena?
Hapucylite kpuBble pacnipesie/ieHus B 3aBHCHMOCTH OT JTTWHE] (MJIX YacTOTEI) BOJHEI
A7 1Byx Temneparyp (T2>T1).

Cohopmymupyiite 3aKonb! Credana — Bonbumana u ememmenys Buma,

3anumute dopmyiry Panes - Jlxuwuca W moscHuTe CyTh "ynbTpaduoneToroi
KaTacTpods!”. |

3anummre hopmyay [Tnauka u noscuuTe CYTb €r0 KBaHTOBOM THITOTE3EL

Kakoe w3 Ten, weproe umi HeuepHoe, umeer Bhie TEMIIEPATYPY, €CIU WX SPKOCTH
OJINHaKOBBI?

B 4em coctour snenue, HazpBacmoe doToadhhexTom.

Cdopmymmpyiite 3akombI porosddexra. B wem o5TM  3aKOHBI IIPOTHBOPEYAT
IPENCTABNICHUSM KIaCCHYeCKOU (PU3UKN?

Kax xauecTBeHHO, cirenys BomHoBOM KapTHHE U3JTyYeHHS, O0BACHUTE GoTO3PpdeKT?

O6bacuuTe 3axkonsl horosdpexra, uexons u3 GopMyssr DUHIITelHa,

Yro Takoe KpacHasd rparuna horoaddexra. Yem ompenemsiercss anenoBoe 3Haueme
TPaHUYIHOU YacTOTHI? UTO BIUsET Ha MOJIOKEHHE KpacHOi rpanune! horoaddexra?

Hro Takoe hoTosmeMeHT U ¥akoBa ero BOJIbTAMITEPHAA XapaKTepUCTHKA?

Iodemy Gbima oTBeprayTa Momeb atoMa ToMICOHA?

B uém mpotusopeuns npemmoxkennoit Pesepdopaom nnarnerapmoit momenu aroma?

B uwem cymHocTs Teopum aroma, rnpeanoxennoir  bopom?  Chopmysmpyiite
noctynatsl Bopa. Kakossr Hengerariu Teopuu bopa?

Criextper atoMoB. CriekTpanbHbIe CepHH aToMa BOJIOPOA.

Kakne rtune ; COyIapeHuit BOSMOXHBI ~ MEXIY 3JIEKTPOHAMH, yCKOPSEMBIMH
SIIEKTPUYCCKHM 1joneM, 1 aToMamu?

B uém saxmouaercs ommr ®panxa u I'epua, u Kakue OCHOBHEIC BEIBOJIBI MOYCHO
CHleNaTh Ha OCHOBAHUM OTIEITA?

Kakue kBaHTOBBIE UmCIa OMICHIBAIOT COCTOSHIE MHKPOYACTUILI?

HeM olpesienaeTcs SIeKTPOHHOE COCTOSHITE M30JIEPOBAHHOTO aTOMA?
OGBsicHETE mpowece 00pasoBaHts SHEPTeTHYECKHX 30H B TBEPIOM TEJIE,
Or ¥ero 3aBUCAT IMPUHA PA3PEIICHHON 30HDL ¥ THCIIO ypoBHEH B Heif?

Kakosa sonnas crpykrypa IPOBOJIHUKA, TIOJIYIIPOBOIHUKE B H30JIATOPa?

OO6BsicHuTE MEXaHHU3M ;COGCTBGHHOI';I 51 IIPUMECHOM IPOBOJAUMOCTH
MOJIyIIPOBOAHUKOB. !

Kakos ¢usnaeckunit cMbIc:T morsTis ypoBug ®epmu?

Hem obmscHsercs pazmmume feMnepaTypHOﬁ 3aBACHMOCTH 3JIEKTPOIPOBOJHOCTH Y
METAJIIOB M TIOJIYIPOBOIHAKOB?

OGBACHUTE 3aBUCHMOCTD TOJIOKEHIS ypoBHs MepMH B KOHIEHTPAIUK CBOGOTHEIX
HOCHTEIIeH 3aps)1a B LONYIPOBOHHKAX OT TeMIIepPaTypEL
OGbscruTE (u3HIECKHE NPOIECCE, IpOUCXOsIME IPH 06pa30BaHKK P-h IEPEXOA.

Hapucylite snepretwueckne 30Hs B 06mactu p-n nepexoma U OoOBACHHUTE, B YeM
COCTOHUT JIEHCTBHE BHEITHET'0 HICKTPHYECKOTO HOJIS HA P-N IEPEX O,

Uro HasbIBaeTCs PamHOAKTHBHOCTEIO? Kakwe IPOLECCEl  OTHOCATCA K  YHCIY
pPauOaKTHBHBIX?

Ha 4em ocHoBan mpunumun perucrparun u M3MEPCHUS PAMOAKTUBHOTO U3JIYyUEHUS?
Kaxne mpuGoper npumensiores s stux nemeir?

OGBsICHATE YCTPOKCTBO M MPHHIKI AefCTRAS CueTunKa I'efirepa.
Onummure 1pomeccr!, IPoUCXosime B ra3opaspaIHbIX CUSTUYHUKAX.



36. llepeunciure dusuueckue IIPOLECCHI, TTPOUCXOAANINE LPH B3AUMOICHCTRIN B-
H3IYy9CHHS C BEIECTROM.

37. B uem samouarorcs IPOLECChl  YIIPYroro paccesHus SIIEKTPOHOB  SIIPAMH,
SJIEKTPOHOB HA 3NIEKTPOHAX?

38. Uem oGycnoBneHs! NOTEPH  SHEPIMM  YACTHIBl  IIpH TPOXOXKJIEHUH  4epe3
IOTJIOINAOIIYIO Cpeny?

39. Yro npoucxomur IpH IIPOX OIKACHUH SICKTPOHA Yepe3 IOTTIOTHTEIE?

40. Kakossl ocobermocrn IIPOXOIICHAS HCpe3 IOITOTUTENh MOHOJHEPreTHYeCKUX -
YaCTHI( U -M3IIy9eHH s, HMEIOLIETO HCTIPCPEIBHBII SHEPTETHICCKUH CrIeKTp?

7. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIEYEHUE
JANCHUIIINHBI (MOYJIST)

) OCHOBHasI JIMTEpaTypa*:

1. ®usuxa. Boimosas omruka, Ksanroas mpupona H3JIy9eHUs. DIIEMEHTB aTOMHON u
AnepHoi $usuku: Yueb. moc. / C.M.Ky3nenos, AM.Jlugep - 3-e uap,, nepepab. u gom. - M.:
Bysos. yue6.: HUL] HMH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(1) ISBN 978-5-9558-0350-0.

2. Tanuecosa-Byuxesuy 1.1, ®usuxa, YacTs 2. Orrreka. Keantosas pusuxa,
Crpoenye u dpusnueckue croiicTra BELIECTBA [ DIIeKTPpOHHEI pecypc]: yaeGuuk/ Tambikopa-
BymkeBuy U — ONeKTPOH. TEKCTORBIE AaHHBIC.— Munck: Bemmiirag mxoJa, 2014,— 232
¢.— Pexxum mocryna: http://’www.iprbooksho p.ru/35563.— BBC «IPRbooksy.

3. Tamkun A, @, Jlexnuu o busuxe [Dnexrponnnii pecype] : [Bu.] / A. @. Tamxun, H. C.
[Ipoxomena Buamumupexuit  rocynapersemnmbrii YHHBEPCHTCT ~HMMCHH  AJeKcaH/pa
I'prropresnua n Hukomas T puropsesrda Croseropix (Bal'y).— Biagumup : Braguvupcexuit
TOCYapCTBEHHBIH yHHBEPCUTET HMEHH Anexcannpa I'puropresnua n Huxonag T PUTOpbERHYA
Cromerorsix (Bal'Y), -Y. 5: KsanTopas U SHepHas (QusuKa.— DIeKTPOHHBIC TEKCTOBBIC
Harueie (1 datin: 4,16 M6) .— 2015 _L_ 94 c. : min., Tabn. — 3arnasue c TUTYJIAa SKpaHa.—
BuGmuorp.: c¢. 92 .— Cro6ous1i HOCTYIl B SICKTPOHHBIX YHTANBHBIX 3aJ1aX OUOTHOTEKH —
Microsoft Office Word .— <URL:http://e.lib,vIsu.ru/bitstream/ 123456789/4025/1/00560.doc>.

0) nonoHuTENLHAS JIMTEpaTypa®:

1. Ercura E.M. Onruka. OcHOBEL KBaHTOBON M SA/IEPHON (DH3HKH [DnexTponnsIit pecype]:
y4aeOHo-MeToMMYecKoe TTocoGHe st 1ab0paTOPHEIX pabor 110 pusnke/ Escuna E.M., CoGorena
B.B.— DieKTpon. TeKCTOBbIE JTanHbe,— Acrtpaxans: AcTtpaxanckuii HHOKCHEPHO-CTPOUTCIBHEI]
HHCTUTYT, IBC ACB, 2011.—— 107 ¢c.— Peycum JIOCTYIIa; http://www.iprbookshop.ru/ 17059 —
BBC «IPRbooksy. |

2. Ammaror A.B. ®usuxa. AToMHAS (Gu3HKa [OnexTporHbIt pecype]: yaebroe mocobue/
Anmaros A.B.— IJEKTPOH. TEKCTOBEIC | JIAHHBIC.~— Bourrorpan:  Bosrorpaackmuit HHCTUTYT
busHeca, Bysosckoe 06pasoBanue; 2009.— 116 c.— Pexxnm J0CTyIa:
http://www.iprbookshop.ru/ 11355.— 9BC «IPRbooksy

3. XKapenosa C.B. ®usnxa aTomos M MOJIEKYIL. Snepras Gusuxka [SnexTponnslii pecype] :
METOIMYECKUE YKA3AHHUS K nabopaTopHEIM pabotam 110 ¢uauxe / C. B. XKapenora, H. C.
IIpoxomesa, E. JI. Illamanckas ; Bmaguvmupexwmit TOCYNapCTBEHHbIN yHUBEpcHTeT (Bal'V),
Kadenpa dusuxe u npuxnammoit MaTeMa”jF.PIKH > mox pen. E. JI. Iamanckas — OneKTponHkIe
TeKCTOBEIC mamnple (1 daitn : 431 K6) — Brnagumup : Buagumupcxmit rOCyIapCTREHHBIN
yausepeureT (Bnl'Y), 2010 —- 38 ¢. - WL, Ta61. — 3armasme ¢ TUTYJIa OKpaHa .~ DJIEKTPOHHAS
BCpCUS NIeYaTHON myOnuKanum — Bubaworp.: ¢. 36 .— Cpo6ommubiit nocryrt .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.Vlsu.ruz’bitstream/l23456789/2065/3/00706.pdf>.

4. Xapernosa CB. ®uzmka TBEPIIOr0 Tena [DieKTPOHHLIH pecype] : merommueckue
YKasaHus K JiabOpaTopHEIM paGoTaM 1o (uzuke / C. B. XKapenora, H. C. Ipoxomena, E. JT,
[lamanckas ; Bnagnvupckuii TOCYyRapCTBeHnblt ynusepeuter (Bal'Y), Kadenpa dusuxu u
IIPUKIIAHON MaTeMaTHKH ; nof pex. C. B. JKapenosa .— DJeKTPOHHEIE TEKCTOBLIE nauHsie (1
datin : 356 K6) .— Bramuvup : Brnapuvupcekuit TOCYynapCTBEHHBIN yHuBepcuter (Bnl'Y), 2010
— 40 c. : mn., Tabn. — Barmasme o TUTYNa 5KpaHa .— DIEKTPOHHAs BEpCHs MEeYaTHOH



yG/MKanuy .— Bubmmorp.: ¢. 38 — Cro6omsiii rocrym .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2088/3/00703 pdf>,

5. Ilpokomena, Hajexna Cepreesna. C6opmux 3a/a9 N0 (usuke [ONeKTPOHHBIA
pecype] / H. C. Ipoxomesa ; Braguvupernit TOCYAapCTBeHHbIH yHUBepcuTeT (Bal'Y) .— Uap,
2-e, uenp. u gom. — ONEKTPOHHBIE TEKCTOBEIE AatHeie (1 daiin : 593 KG) .— Brnagumup ;
Bnagumupckni TOCYapeTBEeHHbI yHuBepenTeT (Bl ¥), 2010 .— 66 ¢. — 3armasue ¢ TUTYyJIa
9KpaHa .— ONEKTPOHHAS BEPCHS MEeYaTHOI nyOnuKanum — BuGmmorp.: ¢. 64 .— CroGoxubrii
AocTyn  .—  Adobe Acrobat Reader 4.0 — ISBN  978-5-9984-0043-8§
<URL:http://e.lib.Vlsu.ru/bitstream/I23456789/1871/3/00749.pdf>.

B) IEPHOHYECKHE H3AHHA:

. XKypnan  «Kpanropas JICKTPOHEKA».  ApXMB  HOMEpOB.  Pexum JIOCTYIIa:
h‘ntp://www.mathnet.ru/qe/archive.

8. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
AUCHATLIINHBI

Jlexupnonnsie aymropun ochamens: JOCKOH (mist Mena wim MapKepa), 9KpaHoMm Jyis
IIPOCKIMOHHEIX CHCTEM, IIPOCKTOPOM H HOYTOYKOM.

AYIUTOPHE 171 TIponemeHyus NabOPATOPHBIX 3aHATHH OCHAIIEHE YCTaHOBKAMHY IS
BBIIOMHCHUS J1a00paTOPHEIX paGoT: |
6.1. Onpenenenue nocrosinaon Credana-Bonsnvana,
6.2. Usyvenne Buemmero (porosdpexra.
6.3. Onpenenenne pezonancuoro TIoTeHIHaNa BO30YK/ICHHS aTOMa METOIOM ®panka - epra.
6.6. U3zyuenne TEMIICPATyPHON 3aBUCHMOCTH COMPOTHBICHHIS IIOJIYIIPOBOTHHIKOR.
6.7. U3yueune BOJBT-AMIIEPHBIX XAPAKTEPHCTHK TePMOTYCTBUTEIIEHBIX COIIPOTUBJICHUH,
6.8. U3yuenne BOJIBTAMIICPHBIX XapaKTEPUCTHK HOTOCOLPOTHBIICHHUS,

Jlexumonnste aynuropun OCHAIEHE! JOCKO (n1st Mena wnm MapKepa), 9KpaHoM i

KOMIIBIOTEpaMHU, 06I,ez[HHé}fFHHMH B NOKAILHYIO BEIYHCIHTEIEHYIO CETh 1 YKOMIUIEKTOBAHHBIMH
HEOOXOMMBIM CHCTEMHBIM 1 IPUKIIEHBIM IPOTPAMMHEIM 0GeCTICYEHHEM,



PaGouas mporpamma JmcIMIUmMALL cocTaBieHa B COOTBETCTBUU ¢ TpebGoBaHuaMH DI'OC
BO mo manpasnenuo 02.03.02 OyHnamenTanbhas  #HGOPMATHKE U uHGOPMAIHOHHEIE

TCXHOJIOTHUH.

PaGouyro mporpammy cocrarun mpodieccop xadeapsi GulIM BT, [Tpoxorien

(PHO, noamucs) //{/
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IIporpamma paiCCMOTpeHa ¥ 0/106PCHA Ha BACCAHEA K @Lﬁ f?./é/’
Mpotokon Ne 74 or OF L4 /< rona
3asenyronuit kadenpoii

Pabouas mporpamma paccMorpena u on106peHa Ha 3aceNaHun Y4eGHO-METONMYECKOR KOMUCCHH
nanpasiiennst 02.03.02 Oyupamentansuas UHGOPMATHKA U U
Mporoxon Ne /7" or 2704 /. rona

Hpeﬂce,/:[arenb KOMHCCHU

PMallHOHHBIC TEXHOJIOIHU

/ (®HO, nommmcs)

JIUCT HEPEYTBEPK/IEHIS
PABOYEI IPOTPAMMBI IUCITUTLIAHEI

Pa6ouas mporpamma opo6pera Ha /0/77} Aorl yueOHbIl roj

IIporokon 3acenanus kabenpsr No A __0oT roja

: %&?ﬁgﬂ/k@éﬂ C..l.

3asenyromumit kadeapoit

Pa6ouas mporpamma omo6pena ua y4eOHBbIif rog

IpoToxkon 3acenanns kademper No or roaa

Basenyromuit xadenpoit

PaGouas mporpamma o106pera Ha y4eOHEId 101

[Ipotoxon 3acemanus xabenpsr No _or roja

3asenyromuit kadenpoii




