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1. HEJIX OCBOEHUSI JUCTTUILINHEBI

LlensiMu OCBOCHHS AHUCLUIUIAHEL ({OCHOBH KBAaHTOBOM (pu3MKm» sBIgeTcs 0BecredeHue
Oymymero chmenuanucTa Hay4HOM @Hsnt«lccxon Gasoii, HA KOTOpPOH B BEICIIEH TCXHI/I‘IGCKOI/I
IIKOJIC CTPOMTCS OOLICHHXEHEepHAA I cnlelmanbﬂaa noaroroska. Ilocnenosarensroe I/ISY‘IGHI/Ie
(usuky BEIpaGaTHIBaeT crelHbUYECKHH METO MBIIUICHNIL, (GU3NIECKYI0 MHTYHIIHIO, KOTOpBIe
OKa3BIBAIOTCA BEChMA IUIOJOTBOPHBIMU| U B JAPYTHX HayKax. CHerMaIncTel, nonymemHe
IIAPOKOE (HU3UKO-MATEMATHUECKOE 06})‘130B&HI/I€ MOI'YT C&8MOCTOATEIBPHO OCBAWBATH HOBBIC
TCXHUYCCKHE HAIIPABICHUS, YCIEIIHO paﬁomrb B HHX, JIETKO NEPEXOJUTH OT PEINCHUS ONHUX
3a/1a4 K APyruM, HCKaTh HGCTaHHapT]{BIe U HETPATUIMOHHEIE IIYTH, YTO OCOOEHHO BayKHO st
npodeccuoHaNEHON MOOHIIEHOCTH CH(‘LI,KdJTPICTOB B YCJIOBHAX YCKOPEHHOTO Pa3BUTHS TGXHI/IKI/I
3a1aun AUCIUIIIMHEL 1
® TEOpeTHYECKass IIOATOTOBKA B ()GJIdCTH ¢buzuxy, mo3BossIONIAA GYIyITEM I/IH)I(eHepaM
OPHECHTHPOBATHCA B IIOTOKE HAYIHON M TeXHWIECKOH MHQOpManuu u o6ecneqHBa101ua;1 UM
BO3MOXXHOCTD HCIIOJIb30BAHHS HOBLIX (QH3MUCCKUX NPUHIUIIOB B TEX O6GIACTAX, B KOTOpBIX
OHM CIIENHATN3UPYIOTCS; |

* (opMHpOBAHME HAYYHOrO MBINUICHMS, B YACTHOCTH NPABIUIBHOTO HOHAMAHHS FpaHI/III
MPUMEHIMOCTH PA3NUYHBIX (PU3MYECKUX HMOHITHI, 3AKOHOB, TEOPHI M YMEHHS OLCHHBATH
CTCICHB OCTOBCPHOCTU PE3YJILTATOB, IIONYYCHHBIX ¢ MOMOMIBIO IKCIEPHMEHTAIBHBIX WK
MaTeMaTHICCKUX METOLOB HUCCICTOBAHHS, |

® BBIPabOTKA NIPUEMOB M HABHKIKOB PCIICHUH KOHKPETHBIX 33144 U3 PasHEIX obnacTeit dimsuky,
IIOMOTArOIUX CTYJCHTaM B JAIbHEHIIIEM pelTaTh HHKCHEPHBIE 3aJaUH. |

® O3HAKOMIJICHHC CTYACHTOB C COBPEMCHHON Hay4HON anmapaTypodl um BeIpaboTka y HEX
HaJallbHBIX ~ HABBIKOB  IIPOBEACHUH  9KCIEPHMEHTANBHBIX HAYYHBIX  HCCIICAOBAHUI
PasNIMYHEIX (YU3MUECKAX ABICHHUH U OLEHKHA IOrPEITHOCTEH H3MEPEHHUIA.

2. MECTO I[I/ICHI/I;HJII/IHI»I B CTPYKTYPE OIIOIT BO

Huctumraa «OCHOBEI KBAHTOBOM |(U3UKHY» OTHOCHTCS K OBS3aTEBHEIM IHCIIHILTHHAM
BapHaTHUBHON YaCTM OCHOBHOM npod)echmHaanon o0pasoparebHON MPOTPaAMMEIL. Usyuenue
AUCIUILTAHBI TIPOXOUT B YETBEPTOM CEMECTpE. ;

Jlnst ycmemHoro ocsoeHHst Kypca (DM3HKE CTyfeHTaM HEOGXOMMMO 3HATh CIEYIONIHE
pasjienel BeICIIeH MartemaTuku: [lupdepennuansroe ucuncienue, MaTerpaisHoe HCUHCTICHHE,
AHQJIITAYECKast [COMCTPU W JuHeiHas anreGpa, Psaer, DIeMEHTEI BEeKTOPHOTO aHanma
DyHKIUHE KOMIUTEKCHOTO TepeMennoro, Jluddepenmansasie ypauenns, DieMenTEH TeopHH
BEPOSTHOCTEH M MAaTEMAaTHICCKOM CTATHCTHKH. |

OcpoeHne AUCHUIUINHEL Heof)xozmmo JUIS M3YYCHHS CIEAYIOIINX JIHCIUILINH yqe6H0ro
mnana: «OcHOBbI onTEKM», «OCHOBBI KBaHTOBOU 5IeKTpoHUKHY», «KBanToBAas MexaHI/IKa u
cratucTHdeckas ¢usuka», «Hayumo-ucciiesoBarensckas paGota B cemecTpey, BI)IHOJIHGHI/IC
BBIIYCKHOW KBaJIM(QUKAIIMOHHON paGoTHL.

|
|
3. KOMIIETEHIIUH OBYYAIOIIETOCSI, ®OPMHAPYEMBIE B PE3YJILTATE
OCBOEHUSI JUCIHUTLINHBI

B pesynbrate ocBoeHus uCAIMIE] 0GyJatOImiics TOIKEH JEMOHCTPHPOBATE clleyronme
Pe3ysIBTaTel 00pa3oBaHMUS:

1) 3nars:

* (YHIAMCHTAIBHBIE 3dKOHEI HPHPOJLI ¥ OCHOBHBIE (DH3MYECKHE 3aKOHBI B 06J1a¢m
KBaHTOBOH, aTOMHOH U siAepHO#M (husuku (OHK 1).

2) Ymerts:

® IPUMEHSTh QYU3HUCCKUE 3aKOHBI JJIS PELIEHHs IPAKTHYECKUX 32129 (OIIK-3).



3) Bnaners:

® HaBBIKAMH IIPAKTHYECKOTO IPUMEHEHHS 3aK0HOB (pusuku (OITK-5).

Komnerennuu, 4acTidro hopMupyeMble B paMKax OCBOCHUS AUCIATUIHHET:

OIIK-1. CnocoGHOCTE NPECTaBISTh aNeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHUMH
HAYIHYIO KApTHHY MHPA HA OCHOBE 3HAHHSI OCHOBHBIX IIOJIOXKCHHUI, 3aKOHOB U METOJIOB; |

OIIK-3.  CmocoGHOCTE  BBUIBISITH  €CTECTBEHHOHAYUHYIO CYUIHOCTH  TpoOJIEM,
BO3HUKAIOIUX B XOJ€E HpO(i)eCCIIOHaHErH.Oﬁ NEATENBHOCTH, INPUBIEKATh ISl MX DEIIeHHS
(pU3HKO-MaTEeMaTHIECKHUH alnapar; |

OIIK-5. CmocoGHOCTE 06paGarhiBaTh W HPEACTABIATL JAHHEBIC 3KcnepHMeHTanBﬁHx

HCCIIEeIOBalHHA,

4. CTPYKTVYPA | COJEPXKAHHUE JUCHUILJINHDBI

OOGr1mas TpyT0eMKOCTb AUCIMIUIMHBI COCTABIIAET 6 3aUeTHRIX emunuIl, 216 4acos.

| ‘
Braet yaeGHoit pa6oTei, Bkntouas 06 Dopmel TeK‘ymero
o CAMPCTOATENBHYIO paboTy CTYACHTOB é’ oM KOHT]:)OJ:'I;I
E’ | u TPYROEMKOCTE (B "acax) YHCUHOH CTIEBAEMOCTHU
g 2 | paboTHI, ¥ p 5
Na Pasnen (Tema) g § | ) g “ C TpUMEHEHNeM no H? eNAM
n/n JHCUHMTHHEL E ] - 8= E o= E = o, | MATEPAKTUBHBIX cemecmpa),
& 5 5 | & E 2 é £ § Q b METOLOB opug
o i s e TPOMEIKYTOUHOH
£ & | EE|S2|ER| O |5 | aumiy | moemon
| =) 2 4 (no cemecmpan)
Ksanrosas npupopa '
1 PUPOX 3012 4 || 6 10| - |12 - 12/ 60% -
H3TY4EHHs |
DJIeMeHTHI KBAHTOBOI 3. | Pelirunr-
2 | MexaHuku u aTomMuOM | 3 12 20 | 18 - - 40 | - 18/47% KOHTpOsE Nol
u3ukn |
PeifTuur-
DJIeMEHTH! Gu3UKH 13- KOHTpOIL Ne2
4 " 5 [V P
3 TBEpROTO Tea 3 15 6 | 8 14 10/55%
ONEeMEHTHI PHU3UKH | Peittunr-
aapau - | 16- o KOHTpOJb Ne3
4 SIIEMEHTaPHBIX - 18 6 § 1 6/ d2%
YACTHIL
Beero 3 18| 36 |36 (18| - (81| - | 46/51% BKSaMeH% 45
q,)
|
Copepikanue pa3aeion JHCHHITHHBI
Kon-go OpPaKTH- | Ja -
TeMmsl, pasaeis! JMCIAIUIAHE] nekipn | PAK bopa cpe
qacon 4eCKHe | TOpHBIE
Pasnen 1. KBanroBast npupoia n3Jiyuenus | 32 4 6 10 12
Jlexuus 1. 3aKOHEI TEIUIOBOIO M3/TyYeHHs |
14 2 4 2 6
Jlexuus 2. Ksantoskie cBolicTBa cBeTa | 18 2 2 8 6
Paznen 2. DiieMenThI KBAHTOBOI MEXAHHUKH M ATOMHOI
) 78 20 18 - 40
PrsukH |
Jlexuus 3. Ctpoenue atoma | 8 2 2 - 4
Jlexus 4. BomHOBBIe CBOHCTBA MHKPOYACTHII | 8 2 2 - 4
Jlexuus 5. VpasHeHue wpeaunrepa | 8 2 2 - 4
Jlexums 6. YpaBHeHMe IpeIMATepa TS YACTHIIEI B 8 ) 2 4
NOTEHIMAIILHOM IMe l )
Jlexuws 7. TIpoxoskaeHue YacThIs uepes | 3 2 5 4
NOTeHUHANBHEIN Gapbep | )
Jlexuws 8. JIMHeHHEBIH rapMOHUYECKUH OCLMMISTOP 3 2 2 - 4
Jlexuus 9. ATom Bomopona ' 3 2 2 - 4




i Kon-so npakta- | sabopa-
TeMBl, pa3ens! TUCHUIIMHE] ! acop | TEKWHH | e G cpe
Jlexumsa 10. OpOutanbHblil MEXaHUYECKHH U MATHHTHBIA P 2 9 ) 4
MOMEHT DJICKTPOHA
Jexuus 11. Hpuriun naynm 8 2 2 . 4
Jlekuus 12. CioHTaHHOE W HHAYLMPOBAHHOE HU3TYUSHHE 6 2 - - 4
Pazen 3. DyieMeHTHI YH3NKH TBEPROro Tea 32 6 4 8 14
Jexuwst 13. DneMeHTHI KBAHTOBO}M CTATHCTHKH 8 2 2 - 4
Jlexnua 14. TemnoeMKoCTb TBEPIBIX T 8 2 2 - 4
Jlexups 15. 30HHAS TEOPHUsI TBEPABLIX TN 16 2 - 8 6
Pazgen 4. dnemenThI GU3MKH SAPA M TEMEHTAPHBIX 29 6 8 ) 15
JACTHIY
Jlexknwsa 16. ATomHOe sipo 11 2 4 - 5
Jlexums 17. PagnoakTHBHOCTE 11 2 4 - 5
Jlexuusa 18. Buael B3aumoneficTBHi U k1acehl
3JIGMEHTAPHbIX 4acTUL, METOMIbI perucTpari 7 2 - - 5
DIIEMEHTaPHBIX YaCTHIL
|
IK3amen 45
Hroro 216 36 36 18 81
JlaGopaTopurie 3ansTHS
Ne momyia Ne | HauMeHOBaHHe W/ KPaTKOe COAePIaHue J1a60paToOpHbIX paGoT Tpynoémkocts
JUCUUIINHEI n/r (uacoB)
Paznen 1, 1 Ne 6.10npenenenne nocrosunoi Credana - Boabimana 2
Ksantosas r
npupoaa
H3NYHeHUA |
2 | Ne6.2 Wzyuenne BHelnero dpotoshdexra n BaKyyMHBIX 2
(hoToaIeMeHToB |
3 Ne6.3 Onpenenenue personaHCHoro MMOTeHLIMANA BO30YKICHHS 2
aroma Metonom @panka — lepua
4 | 3ammra naﬁopa'ropﬂhlx pabor 4
Paznen 3. 5 Ne 6.6 Vizyuenue TemmepaTypHOit 3aBUCHMOCTH COIPOTHBIICHUA 2
OneMeHTHI MOJTYIPOBOTHHKOB
)21 a7
TBEPAOTO Tea
6 | Ne 6.7 Mi3yuenue BONBT-aMIIEPHBIX XaPAKTEPHCTHK 2
TEPMOYYBCTBUTE/ILHBIX COTIPOTHBIIEHHUIA
7 | Ne 6.8 UzyueHue BobTaMIIepHBIX XapaKTePUCTHK 2
¢oroconporussenns
8 | Bammra naGoparopusix paGor 2
i UTOI'O: 18

|
3. OBPA3OBATEJILHBIE TEXHOJIOI'MA

¢ JICKIIUOHHO-CCMHUHApCKas CHCTCMa O6yLICHI/ISI

1ab0paTOpHEIC 3aHSTHS);

(TpamuIuOHHEIE

JICKOHOHHBIC )51

* 00ydeHHe B MaJBIX IPYINax (BHIIONHEHHE 1a60PATOPHEIX paboT B rpymmax u3 AByX HiIH

TpEX 4YETIOBEK);

® MacCTepP-KJIacChl (HeMOHCTpaIII/IH Ha TIPAKTHYCCKUX 3aHITHSIX IIPYHIOWIIOB pacyeTa sanaq

IO pa3IM4YHBIM TeMaM),




|
® IPUMEHEHHe MyJBTHUMEIUa TEXHOJIOTHH (pOBeNeHUE JEKIMOHHBIX W CeMI/IHapO‘KI/IX
3QHATHH C IPUMEHCHHEM KOMITBIOTEPHBIX TIPE3CHTAIMH H JEMOHCTPALMOHHEIX PONHKOB
C IIOMOMILIO IPOEKTOPA UK KOMIILIOTEPA); 1
® HH(OPMAMOHHO-KOMMYHHKANUOHHEIE TEXHOJIOTHH (ITPAMCHEHHE HH(bopMauHOHhmx
TEXHOJIOTHH JUIST MOHUTOPHHTA TEKYLIEH yCIeBaeMOCTH CTYIEHTOB H KOHTPOJLS 3HAHHUI).
\
6. OOEHOYHBIE CPEACTBA IS TEKYIIEI'O KOHTPOJISA YCHEBAEMdCTH,
IIPOMEXYTOUYHOM ATTECTAIINM 10 UTOT'AM OCBOEHMSI
AUCHUILIAHBI 1 YYEBHO-METOJMYECKOE OFECHEYEHUE

CAMOCTOSTEJIBHOM PABOTEI CTYJIEHTOB

Texymuii KOHTPOJIL YCIIEBAGMOCTH SBJSETCS PACHPENCISHHBIM M OCHOBAH HA OLCHKE
HECKOJIBKUX COCTABIISIONIHX.

1. Pe3ynbTaThl peATHHT-KOHTPOJIS.

2. BrinonHeHue ¥ 3amuTa 1a60paTOPHBIX pabor.

3. Bsulonnenwe NpakTHYECKHX 3a/laHMiL.

Bompocs! pefituar-korrpons Nel

1. Temmeparypa abcomoTHO wepmoro Tema T = 6000 K. Ecmu TEMIIEpaTypy Tena
YMEHBIIATE B 2 pasa, TO 9HepreTHIeckas CBeTHMOCTh a0CONMIOTHO YEPHOTO Teia

1) ymenbmmTest B 4 pasa 3) yBenmtuuTes B 2 pasza

2) yBenmuutes B 16 pas 4) ymenpiurest B 16 pas

2. Ecii jutiaa BOJHEL, COOTBETCTBYIONIAS MAKCHMYMY H3IyYeHHs YMEHDbIIHIACH B 4 pasa,
TO TeMItepaTypa abCOMFOTHO YEPHOI'O TeJId

1) yBenuumnace B 2 pasa 3) yBenu4umiace B 4 pasa

2) yMeHbIIMIIACK B 4 pasa 4) yMeHBIIIIIACE B 2 pasa.

3. Ecnu 3a4epHEHHYIO INIACTHHKY, Ha KOTOPYIO TamdeT CBET, 3aMeHHTh HA 3EPKATBHYIO
TOH JXe IIIOWIAIH, TO CBETOBOE JABJICHHUE

1) ocraneTcs HEU3MEHHBIM;

2) yMeHbIIUTCS B 2 pasa;

3) yBenmuuTcs B 2 pasa.

|

4. DJNIEKTPOH B aTOMe NEPEXOIUT K3 BO3OYIK/EHHOTO COCTOSHIS ¢ sHeprueii E) B OCHOBHOE

CocTosHME ¢ dHEprueH Eo. IIpn sToM ucnyckaeres poror. Macca uenmymennoro horosa paBHa
E -E, E,—E E —E iy — ol E +E,

1 ¢ 2 3 he | 4 ke 5 ¢

5. Hactora manaromero Ha (OTONEMEHT U3ITydeHHs YMCHBIIAETCS BABOE. BO CKOTIBKO pas
HY’)XKHO H3MEHHUTH 3a/I€pXKUBAIOIICe HANPSDKEHWe, ecliu paGoTod BHIXOAA HIEKTPOHA W3
Marepuaia GoTodIEMEHTa MOKHO TIpeHeOpes?

1) ysemmunts B 2 pasa;  3) yBennuuts B V2 pas; 5)ocTaBuTE O3 H3MEHEHHIH.

2) yMEHBINUTE B 2 paza; 4) YMEHBIINTE B V2 pas;

6. llpu 3ameHe OZHOrO MeTaIa JPYrMM JUTHHA BOJHEL COOTBETCTBYIOIAS KpaCHOI/I
rpanune $porosddexra, ymensuraercs. PaGoTa BEIXOmA IS BTOPOro METAIIA IO CPaBHEHHI) ¢
paboToii BEIXO/Ia JIS IEPBOTO

1) yBenuumnnacs; 2) yMEHBIIIIIACE, 3) HE W3MEHHIIACK.

7. Onbrrer CTONETOBA 110 HCCNEIOBAHHIO B3AMMOEHCTRYS H3ILyUCHHUS C METATITAMH:
1) DO3BOMMIIN OTIPEREIIUTE pasMepEI SJPa;



2) HOATBEP/MIIA KBAHTOBYIO IIPUPOJTY H3TYUCHUS;

3) NOATBEPAUIN HAIMYME BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) MONTBEPIMIM THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTHH SIEKTPOHOB B aTOMaX.
|

8. B addexre Komnrona poron

1) BBIOMBAET BIEKTPOH ¢ MOBEPXHOCTA BEIIECTBA;

2) mepenaet 3ICKTPOHY YaCTh SHEPIMH [IPH yIPYroM CTONKHOBCHMH;
3) mepenaet 3MEKTPOHY YaCTh aﬂepmn IpY HEYNPYroM CTONKHOBEHHH.

9. Onbirer @panka u I'epria 10 HCCIIEIOBAHMIO HIEKTPHIECKOTO Pa3psa B mapax pTYTI/IZ
1) MO3BONMIIN OLPENENATE pasMEPEI APa;

2) MOATBEPMIIA KBAHTOBYIO IPHPO/LY U3JIy9eHHUS;

3) HOATBEPIMIN HAIMYKE BOJIHOBBIX CBOMCTB ¥ 9JIEKTPOHOB;

4) NOATBEPIVIIA THIIOTE3Y O ;mucpeTHOM CIIEKTPE SHEPTHH IEKTPOHOB B aTOMAX.

10. Ha pucynke nzoGpaskeHsI CTallHOHAPHEIE OpOHUTEI aTOMa BOJOPOJa COITIACHO MOI[GJ'II/I
Bopa, a Taxsxe ycnoBHO n300paxkens! nepexo,um BJICKTPOHA C OJHOHN CTaMOHAPHOU 0p6HTLI Ha
APYTyIO, CONpPOBOXIAOINMECS H3NYYSHHEM KBaHTa SHEpruu. B yasTpadmoneToBoii o6nqcm
CIICKTpa STH IEPEXO/BI HAIOT ceprio Jlativana, B BHaUMOI — cepuio BansMmepa, B HHq)paKpachon
— ceprro Ilamera. HauGonmpmiett yactore KBaHTa B BHAMMO 06NACTH CIIEKTpa COOTBETCTBYeT
epexo.

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

1. B teopum bopa pamuyc n-oif Kpyropoit opGHTEL JJIEKTpOHA B aToOMe BOﬂopbﬂa
=r- 1’12 i
BRIpAXACTCA 4epe3 paadyc ImepBod opOuthl Qopmymoit: 7 ! Oupenermre, Kkax
M3MCHACTCS. KHHCTHIECKaA SHEPIUs HIICKTPOHA [P TIEPEX0Jie ¢ TpeThei OpOHTHI Ha MEPRYIO.
1) yBenmmuuBaercs B 9 pas 4) ymenpmraercs B 3 pasa
2) ymeHBINaercs B 9 pas | 5) He MeHseTCs
3) yBenmuumBaetcs B 3 pasa

12. Onsrtel JleBrccona 1 JDxepmepa o audpaximy Ha KpECTaLIax:

1) mo3BONHNM ONIPENEUTE PAIMEDEI Spa;

2) IOATBEPIMIIN KBAHTOBYIO IIPUPOJLY U3ITYUCHHASL;

3) MOATBEP/IMIIN HAIMYHE BOTHOBEIX CBOMCTB Y 3NEKTPOHOB;

4) OATBEPIMIIH THIIOTE3Y O THCKPETHOM CIEKTPE SHEPTHU SIICKTPOHOB B aTOMAX.

|

b |

13. CpapanTe mnuHy Bommsl ge Bpojis ? s mapuka Maccot m = 0,2 r u IPOTOHA
maccolt m = 1,67-10%" kr, umerormmx OJIMHAKOBBIE CKOPOCTH.

1) 6,57 1077 2) 8,35-10727 | 3) 6,57-10°% 4) 8,35-10°%,

Bompock! pedtuar-conTpos No2
1. CranyoHapHEIM ypaBHENHEM Hlpemmurepa juis 3JeKTpoHA B BOJOPONOTIOAO00HOM aToMe
ABISIETCS YPABHCHHE




T By =0
1)d 2 W2
2
V222 gt ZLJ =0
2) h 4dmey r
2.2
mo , X
v? v+ 2—’: E-—2° y=0
h 2
3)
V2 + 2—’;’ Ey=0
49 h
2. Ecim y — QyHKUMA MMeeT BUJ, YKa3aHHBIL HA PHCYHKE, TO BEPOATHOCTE OOHAPYKUTH
L
—<x<=
JJICKTPOH Ha Yy4acCTKeE 6 2 paBHa

\V A 1)%

3. B xakoM clydae SHepreTHuecKuii ClieKTp 3J‘I(3KT}(;)0Ha CINIOIIHOM?
1) sexTpor B HoTeHIMANBHOI sive mmHprHoif 1071 M

2) 3EKTPOH B aToMe

3) 3NEKTPOH B MOJIEKyJIe BOAOPO/IA

4) cBOGOIHEIHN SIIEKTPOH.

| \
4. MakcumanbHoe SHAUYCHUC IIPOCKIMHA MOMEHTA HMITyJIbCa 3JICKTPOHA, HaXOIANIErocs I‘i f-
COCTOAHUU, HA HAIIPABJICHHE BHEIIIHET) MATHUTHOIO IIOJIS paBHO :

D, 22k 3)3h; 4)4h.

5. CKOHBKO Pa3IUYHBIX COCTOSHMI MOXET UMECTD JJICKTPOH € I'JIaBHBIM KBAHTOBBLIM HHUCIIOM
n=4?

1)15;  2)48; 3)32; 4)54.

6. OnpenenuTs aToM, y KOTOPOro B OCHOBHOM COCTOSHHH 3aII0JTHEHE K,L,M—cimonusN

— CJIOC PACIIOJIOXKEHEBI 7 OJICKTPOHOB,

1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena HaspIBaeTCA aKTHBHOM, €CIIM OHA
1) mommocThrO HMOTNIOWIACT Ia/AIONEE HA Hee H3ITYYCHHUE;
2) TONHOCTBHIO PAacCEHBACT NAAIONICE HA HEe H3JlyueHHe,



3) ycunuBaeT najiarouiee Ha Hee 3Ty dcHHe.

8. CucTeMa HaKauKy Jasepa IMO3BOJISIET

1) co3pate MHBEPCHYIO HACETIEHHOCTE B aKTHBHOM CpeJIe;

2) BEI3BATh BHIHYKJICHHOE 3]y deHHC, (I)OTOHOB

3) 06eceunTs BEICOKYIO KOrepe HTH()CITb JIa3€PHOT0 U3IYUCHHL.

9. PaccmoTpuM 1Ba KBAaHTOBBIX COCTOSIHMSA, B KOTOPHIX HAXOMUTCS CHCTEMA aTOMOB, C
SHeprusMu F; u F,, npuuem E, > Ej. CHCTeMa OyZIeT HaxomUThCS B COCTOSHHU ¢ MHBEPCHOM
HACCIICHHOCTBIO, €CITU YMCIIO aTOMOB N ¢ 3Heprueit £ 6yner ‘

1) paBHO uncIy atomoB N, ¢ aHeereIa Ey;

2) MeHbIIIE, YeM N,;

3) 6ouble, 4eM Ns.

10. ITpuamun [Taynu cipasenus

1) ans Bcex TONKIECTBEHHBIX YACTHI| KBAHTOBOMEXAHIIECKOM CHCTEMBI,
2) JUIs CHCTEMBI TOXKIECTBEHHBIX G030HOB;

3) U CHCTEMBI TOX/IECTBEHHEIX (hePMIOHOB.

11. lenenwe wacTun Ha G030HE! U (JePMUOHEI OIPEIEIIIETCS
1) TONBKO TIIaBHBIM KBAHTOBEIM YHCIIOM 72,

2) TONIBKO OpOUTANTEHBIM KBAHTOBEIM YHCIIOM /;

3) CIUHOBEIM KBA&HTOBBIM YHCIIOM /g

4) opOUTANBHEIM / U MATHATHEIM #1 KBAHTOBBIMHU YHCIIAMH.

12, 3apucuMOCT MOMAPHOM TemnoeMKOCTH Cjy XUMHYECKH IPOCTBIX TBEPHABIX TENI OT
TeMIIepaTyphl IPEACTAaBICHA Ha rpaduke

1) 2) 3) 4)
CM CM CM
3R IR
|
_ RS N R
N T 0 T N T n T
|
13.TermnoeMKoCcTs  CHCTEMSI, cocrosmiet w3 N = 10*  xmaccmueckux TPEXMEPHBIX

HE3aBHCHMBIX TAPMOHNYECKUX OCIIH nmuopos ipu Temnieparype T = 300 K, pasua
D414 /K, 2) 4,14 Tw/K;  3) 1242 xJIx/K;  4) 41,4 x[Tx/K.

14, Jle6aif TONMyuMI TEOPETHUECKYIO 3aBHCHMOCTD MOJApHOH Temnoemkoctd Cyy OT
TEMIIEPATYPhI, pAaCCMaTPUBAL KPUCTAIIHYSCKYIO PELIETKY KaK

1) cucremy HeB3aMMOIEHCTBYIOIIMX YACTHII, COBEPIIAIOMMX TEILIOBHIC xoneGanus ¢
Pa3IiYHBIMU YaCTOTAMH, 3

2) cHCTeMy CBS3aHHBIX YACTHII, COBEPLIAIOIMX TETIOBBIE KONCOAHHUS C OI[I/IH&KOBB{MI/I
JaCTOTaMH, |
3) cucTeMy CBS3aHHBIX YaCTHIl, COBEPINAIONIAX TEIIOBBIE KOJICOAHUS C paSJII/I‘-IHBIMI/I
4acTOTaMH; ‘
4) cuCTeMy HEB3aHMMOJCHCTBYIOIMX| YACTHIl, COBEPLIAIONINX TEILIOBIC KoJeOaHus ¢
OJTMHAKOBBIMH YaCTOTAMH.



15. BanenTHas 30Ha COGCTBEHHBIX MOJIYIIPOBOTHHKOB

1) 9acTUYHO 3aHSTa JIEKTPOHAMUE,

2) TOJIHOCTBIO 3aHATA HJIEKTPOHAME,

3) mepexpeIBaeTCcs o CBOGOIHOM 30HOH BO36YKTEHHEIX SHEPIHIL.

16. C yBennuenueM TeMIEpaTypsl 3MEKTPOIPOBOAHOCTS TONYITPOBOIHHKOR
1) yBenmunBaercs;

2) yMeHbIAeTCs;

3) He MeHsIeT .

17. B o6nacTi HE3KUX TeMIeparyp y MOJIyIPOBOJHAKOB NpeobianaeT
1) IBpIpoUHas MIPOBOAUMOCTE;

2) 3JIeKTPOHHAS IIPOBOIUMOCTE),

3) coOCTBEHHASI IPOBOAUMOCTH;

4) mpuMecHas IIPOBOIUMOCTb.

Bornpocs! peliTuar-koaTpos No3
1. JIyis HyKJIOHOB BEPHBIMH SIBIISIOTCS CIIEJIYIOIIHE YTBEPIKICHIS

+
1) npoTon o6nanaer 3apsaoM, paBHEIM €
2) criuH HEHTPOHA MEHBIIlE CITUHA POTOHA,
3) Maccrl HyKJIOHOB IIPAKTHIECKH O/IMHAKOBEL

2. YeM MeHBIIIE SHEPrHS CBA3H Apa, TeM

1) 6osbie y Hero medext Macc;

2) MeHbuyro paGoTy HYXXHO COBEPUIHTH, YTOGH PA3NEIUTH 3TO SAPO Ha OTHAEINBHEIE
HYKJIOHEL,

3) Goublue 3HEPTHY BBIIEIATCS IIPH PACNIAJIE ITOTO SANPa Ha OT/HEBHBIE HYKJIOHET,

4) MEHBIIIC ero SHEPrHs IOKOSL;

5) MeHbIUe SHEPTUM BRIETUTCS B PEAKIHH TEPMOSICPHOIO CHIETE3A HTOTO Jpa ¢ ﬂpyrﬁMH
SIPaMH.

3. Ilpu a-pacnane

1) 3apsin Anpa He M3MEHMTCS, Macca A/pa YMEHbIIASTCS Ha 4 a.6.M.;

2) sapsin snpa yMEeHBIIASTCS Ha 2e, Macca sfipa YMeHBIIACTCS Ha 4 a.6.M.;
3) 3apsp a/ipa yMeHbIIACTCS Ha 2¢, Macca Spa He MEHIETCS,

4) 3apsin snpa ymeHbIIaeTes Ha 4e, Macca f/pa YMEHbIIASTCS Ha 2 2.6.M.

4. Kaxas 101 panMoaKTHBHBIX ATOMOB OCTAaHETCS HE paclaBiIecs yepes HHTep‘Pan
BPEMEHH, PABHBIN IBYM IIEpHOJ[aM 1101y PacIaa 1
1) 50% 2) 67% 3)33% 4)75% 5)25%?

5. CkoubKo a- 1 - pacianoB JIOMKHO IPOM3OHTH, YTOGH! HECTAGHIBHEI H30TOLI aMepUIIHs
241 209 1y
IPEBPATHUIICS B CTAOMIIBHBIN H30TOI BUCMYyTa :
1)8 am4p 3)6ausSp

2)9an3p 4)70u3p

14 ( . He)
6. Snpo azora / saxatwio X -yactuiy \2 M MCIYCTHJIO HPOTOH. SApo Kakoro
sIeMeHTa 00pasoBaiocs? |
17 17 16 16 17
F O F O | N
1) 9 2) 8 3) 9 4) 8 §5) 7



6 2 gy 10

7. Slapo Geputus 4Be’ TIOrTOTHB Jieifpon |~ |, mpeBpamaercs B sapo Gopa S5 . Kakas
YaCTHIIA [IPH 9TOM BEIOpackIBacTCa?

1)

8. Peaknug

p

2)n 3@ 4e 5) ucmyckaercst 7 -KBaHT

u —>e +v,+v
#  He MOXeT HATH U3-3a HAPYIICHWS 3aKOHa COXpaHCHUA

1) cnMHOBOrO MOMEHTA UMITYJILCA;
2) JIENTOHHOTO 3apsa;
3) BIEKTPHUECKOro 3apsa.

9. 3aKOHOM COXpPAaHEHHS HIEKTPUIECKOTO 3aps/Ia 3apeleHa PeaKiiHs

_ _ +
l)lu —>e +Ve+Vp 3)n+Ve'——)p+e

2)n+ﬁ—>e_+17e 4)Vﬂ+n—>p+,u".

10. U3 mpuBeieHHBIX CXEM B3anMOM pPEBpaIeHN I YaCTHIT AHHUTHIIALIUN COOTBETCTBYET
0 - 5 i - i
DF vty g PponRte 1V, K sxtan ge e dyty

11.
PacoIararoTCs ClIeIyIOIUM 00pazom,

3JIEKTPOMArHUTHOE, ClIab0e, TPABHTAIHOHHOE, CHITBHOE,
cnaboe, CHIIBHOE, IPABUTAIIHOHHOE, 3ICKTPOMATHATHOE,
9JICKTPOMArHUTHOE, TPABUTAIIMOHHOE, claboe, CHIBHOE,
TPaBUTAITHOHHOE, ¢1a00e, HJICKTPOMAarHUTHOE, CHIBHOE.

1)
2)
3)
4)

B nopsaxe BospacTaHHS WHTEHCHBHOCTH (YHIAMECHTAIBHBIC B3aHMONCHCTBHUS

IIpomexxyTounast aTrecTanus IPOXOJUT B (popMe vK3aMeHa.
BoIlpocH! K 3K3aMeny

Il

2.

(OS]

NI A

9

10.
11.
12.
13.
14.
15.
16.

17

18

Termosoe  mamyuenme. PaBHOBecHOe wusiyuenne. XapakTepUCTHKH TEIIOBOTO
H3ITYyYCHHUS. ‘
AGcomotHo YepHOe Tenmo. 3akon Kupxroda. 3axom Credana-bonpnmana 1 3akou
Buxa. |
Pacripenenenue sHeprum B cmexrpe abcoMOTHO HepHOTO Teja. Dopmyma Panes-
Jbxunca. YieTpadronerosas katactpoda.

KBarrosas runotesa u popmyna [lnanxa

Buewnnii goroanexrprueckuit ekt 1 ero 3axonbl. DOTOHEL

S dexr Komnrona u ero Teopus.

Monens atoma Pesepdopaa. [Toctymarer Bopa. Atom BOJIOpOJA.

l'mmoresa nme Bpoiina. DxcmepiMeHTANBHOE ITOATBEPXKICHHE BOJHOBHEIX CBOfIFTB
MHUKDOYACTHIL,

CooTHOIICHNE HEOIPEAETICHHOCTEH.

BosnoBas GyHKIHS, ee CBOMCTBA M CTATHCTHYECKHI CMBICIL.

Hecraunonaproe ypasuenne Illpenunrepa.

Cranmonaproe ypasaenne [lIpejmnrepa.

HacTuna B mOTEHIMANLHON sIMeE.

lIpoxox/ienne YaCTHIIE Yepes MOTeHIHANLHEI Gaphep.

KBauTOBEL rapMOHHYECKUIH OCIHILIATOP. |
Ypasuenne lpenunrepa juis 371eKTpoHa B aToMe Boztopoza. I'masHoe, opGuransHoe u

MarHUTHOE KBAHTOBBIE YKCIIA. i

| |
Kpantosanune sHeprum sexTpoHAa B artome Bogopoza. CIHEKTp aroma BOJIOPOJIA.
IIpaBumno orbopa.

OpOuTaIbHBIH 1 MaTHUTHEIH MOMEHT 3/IeKTPOHA.



19. CobcTBenmbri MexaHI/IH’eCKI/II/I‘ MOMEHT MMILYlbCa 3JICKTpOHA (CIIUH). CHI/IHO%BBII‘/’I
MaTrHUTHEI{ MOMEHT BJIEK: TpoHa, CIMHOBOE M MArHUTHOE CIIKHOBOE KBAHTOBEIC YHCITIA.
Omnprt [Itepna u I'epnaxa. |

20. Ilpwnnun sanperta ITaymi. [Teproandeckas cucteMa IeMEeHTOB MeHeneesa.

21. Ilormomenve, CHOHTAHHO® W WHAYUMPOBAHHOE M3IIYUCHHUE. Koa(b(bnunemm
OfHmreiina.

22. Jlazepsl [IpuHnmn geicTBUs J1a3epoB.

23. Knaccnueckas Teopus TENI0EMKOCTH. 3akoH Jlromonra u [Tru.

24. KBaHTOBas TeOpHs TEIIOEM I{OGTH OitnmreitHa.

25. Teopus Tenmoemkoctu Je6as. (DOHOHBI

26. bozoHrl U (QepMHONEL. Tlomst [HE O KBAaHTOBBIX CTaTHUCTHKAaxX bo3se- 91/IHU.ITCI/IH2[ "
@epmu-upaxka.

27. DOHepreTHYECKHE 30HEI B KP HCTAIIIAx.
28. PacmpeneneHue 3JIEKTPOHOB 1o sHepreTuveckum 3onam. Kilaccuuxarus tsepapix
TEJ Ha METAJLIBL, IOJTYIPOBOMHKH 1 JIUDNEKTPHKH. |
29. CobcTBennas 1 mpuMecHast IPOBOAMMOCTH HOTYIIPOBOHHUKOB. j
30. 3neKTpoIpOBOAHOCTH TBEP/IBIX Tell. TemueparypHas 3aBHCHMOCTD

3JIEKTPONIPOBOJHOCTH METAIIIOB M IIOJIyIPOBOIHUKOB. Y poBens Gepmu.

31. P-n nepexon. I1oaynpoBoIHEKOBEIE JMO]IbL.

32. XapakTepHUCTHKH aTOMHOTO sijipa. MoJelu aToMHOTo anpa. Macca u dHeprus ca3u
apa.

33. 3axoHBI pafIOAKTHBHOTO pacnaa. Annda-, Geta- i raMmma- U3JIyYEHUE.

34. Slmepuble peaKIMi W 3aKOHEI COXPAHEHHS. Peakiums nejcHus anep. Hennas peaKuHH
JIETICHAL.

35. Peaxuus cunTe3a aToMHBIX azep. [[po6ieMa ypasiseMbix TEPMOSIECPHBIX peaKuyjH.

36. Bunan B3aumoseicTBuil 1 Icnacomlmxamm DJIEMEHTAPHBIX YACTHII,

37. MeTosEI peTHCTpaIY dIeMeH 1apm>1x yacTull. KocMuueckue iryqn,

38. Yactuus! v anTHyacTuisl, Helitpuno. Kgrapkmn.

CamocrosiTeabHas padora CTY/ICHTOB BKJIHOYAET B ceOs: 1

L. AynuTtopHas CamoCTOATENbHAs paboTa CTYLCHTA 110 [UCIHILIHEE BBIHOJ'IHSIG‘TCSI
Ha NaGOPATOPHBIX U [PAKTUIECKUX 3aHATHAX [IPU PEIIeHNN 3a/ad, ‘
2. Breaynnropras camocTositenbnas paGoTa  BLIIONHSCTCS —CTYHEHTOM ﬁpu

YIIyONCHHOM HM3YYCHMM MWCLHIUIMHBL [0 TeMe HPOANCHHON JEKIHH, npu HOJIFOTOBKe
naboparopuemM paGotam. OCHOBHOM (OpMOI camocTosATeNnbHOM paGoTsI CTYZICHTA SBIISETCS
M3YHCHUE KOHCILEKTA JIEKIMH, PEKOMEHI0BAHHOMN JTHTEPATYPEL.

CamocrosTenpHas padora 3aBepmaeT 3ajiaud BCEX JIPYTHX BHJIOB y4eGHOTO Hporecca u
MOXET OCYILECTBISIThCS Ha JIEKIHAX, ceMHHapax IPAKTUYECKUX 3aHATHAIX, na60paT0pH151x
3aHATUAX, KoHCymbTanmsax. Kax dopma OpraHu3amuu y4eGHOTO mpolecca (‘aMOCTOHTCJIBHaﬂ
paboTa CTYIEHTOB IPENCTaBIIIET COOOM uenemupaBJIeHHon CHCTEMAaTHIECKYIO ,ZIG}ITeJILHOCTB
10 IPHOOPETEHUIO 3HAHHUIA, OCYIIEC TBISICMYIO BHE ayJIATOPHH.

KOHTpoJIh BEIMONHEHNS caMOCTOATELHOM PAGOTH! OCYIECTBISETCS B XO/I€ BEMONHEHHS U

3AIATHL TAGOPATOPHEIX PaGOT MO JHCUMIUIMHE, TIPH BBIIOIHEHMH IPAKTHYECKIX 3afaHui,| Ha
3K3aMCHE. \

Bompoce! JUist KOHTPOIIs caMOCTOSTEIbHON paboThl

. Kakoe wuamydeHne HasbiBaeTCs TEIVIOBEIM, M YeM OHO OTIHYACTCS OT z[pyfnx
(mepeuncnuTe KakuX) BUIOB U3ITy4eHns? ‘

2. [laiiTe omnpeJelieHHs OCHOBHEIX XapaKTCPHCTHK TEIIOBOTO usnydenus. Kakoe Teno
HAa3LIBAETCA a0CONIIOTHO YEPHEIM ]
Chopmynupyiite 3akon Knpxrocba

4. Kaxo#t Buy umeer pacnpeueneﬂne SHEPIUU B CHEKTpPe abCOFOTHO YEpPHOTO Teﬁa‘7
Hapucyiite kpusrie pacnpewneﬂm B 3aBUCHUMOCTH OT JUIMHEI (MJIM YacTOTEI) BOJIHEI
s qByx temneparyp (T2>T1).

(S



SANNG

I1.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.
23,
24.
231,
26.

217.
28.

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

Cdopmynupyiite 3akonsr Crediana — BonbrMana i cMemeHns Buna.

3anummre Qopmyry Pomes - Jkueca W NOACHHTE CYTh "ynpTpaduoneTosoi
KaTacTpogsr”.

3anummre hopmyry [laHKa U MOACHUTE CyTh IO KBAHTOBOMN THIIOTE3EL.

Kakoe u3 Tex, 4epHOC WM HEHMEPHOE, HMEET BBINIE TEMIEPATYPY, SCIIH HX HpKOCTI/I
OZTUHAKOBEI? 1

B uem cocTout gBnenne, HazpBaeMoe GhoTosphexToM. 3

Chopmymupyiite 3axomsr Qoroaddexra. B deM 5TH  3aKOHBL npOTHBop¢an
IPEACTABICHUAM KIACCUUECKOH husuku? ‘

Kax xauecTBeHHO, Cle/Tys BONHOBOM KapTUHE H3TyueHns, OOBICHHTD (bOTo:a(l)(beKT?

OO6psacuure 3aKkoHEI GoToapdexra, nexons u3 GopMmyisl Dituinreitna. |

Hro Takoe kpacHas rpanuua (orospdexrta. Yem OmpemelseTcss YHCIOBOE 3HaquHe
TPaHUYHOM YacTOTHI? UTO BIMSIET Ha MONOXEHIE KPACHON TPpaHHIE! hoTodd @eKTaﬁ

Hro TaKoe (OTodEMENT U KAKOBA €rO BOIBTAMIIEPHAS XAPAKTEPUCTHKA?

ITouemy Oblna oTBeprHyTa MOJENB aToMa ToMIcona?

B u®M npotuBopeuns npemnoxennoi PesephopaoM mIaHeTapHON Moy aromaf

B 4eM cymmHocTh Teopuu | aToma, UpemIoNeHHOM Bopom? C(bopMyanyHTe
noctynarsl bopa. Kakoss! HetocTaTky teopuu Bopa?

Crextper aromoB. ClieKTpalbHEIE CEPUR aTOMA BOIOPO/IA.

Kakne Tunbl coynapeHmii |BOSMOXHBI MEXKTY DIEKTPOHAMH, YCKOPSIEMBEIMU
QIIEKTPHYECKUM TOJIEM, H aTOMaMU? |

B uém sakmouaercs ommir ®panka u [epra, ¥ KaKHe OCHOBHEIE BBIBOJBI MONCHO
CeIaTh HA OCHOBAHUH OIILITA?

Kaxwie KBaHTOBbIE YHCIIA OIECHIBAIOT COCTOAHHE MUKPOYACTHIBI?

Hem ompenenseTcs MK TPOHHOE COCTOSHUE H30MPOBAHHOTO aToMa?

OGBsicHHTe npolece 06pa3oBAHUS FHEPIETHYECKHUX 30H B TBEPIOM TEIIE.

OT ¥ero 3aBUCAT IMUPHHEA Pa3PEIICHHOM 30HEI H THCIO YPOBHEH B Heif?

Kaxosa 30uHas cTpyKTypa IpoBOAHUKA, TONYIIPOBOHHAKA H u3onsropa? \

OO6bscEnTe  MexaHmsM  COoOCTBEHHOH W IpEMeECHOM HpOBOL[I/IMOjCTI/I
HOJIyIPOBOTHUKOB,

Kaxop dusnueckuii cMBICIT HOHSITHS ypoBHST DepMu?

Hem 0OBACHAETCS pasiiyne TEMIEPaTyPHOH 3aBHCHMOCTH 9NEKTPONPOBOTHOCTH Y
METAJUIOB U IOJIYIIPOBOIHUKOB? |

OGbsicHATE 3aBUCHMOCTE  TOJIQXKEHHsT ypoBHS MDepMu U KOHIEHTpaIuy CBO6OIIHI>IX
HOCHTEJICH 3apsi/ia B IIOJNYIIPOBOJIHIKAX OT TEMIICPATYPEL i

OGpscHuTe HU3HYECKIE TPOLECCH, IPORCXOJIATIHE TPy 06pa30BaHNN p-n nepexona

Hapucyiite smepretmueckue 305l B 00NACTH p-n NEpexoia U ofBACHHTE, B YeM
COCTOUT NEUCTBHE BHEIIHETO HJIEKTPUYECKOrO 1I0JISI Ha p-n TIepexo.

Yro HaspiBaeTcs pagHoaKTUBHOCTRIO? Kakume Mporecchl OTHOCATCH K YUy
PanMOaKTHBHEIX ? |

Ha 9eM 0CHOBaH NPWHIMI PerHCTpaniy U M3MEPEHHs PaaHOAKTHBHOTO U3ITydeHN?
Kaxue mpuGoph! mpUMEHSIOTCS TS STHX I1eeii?

OOBsacHUTE yCTPOKCTBO ¥ IPUHINT ACHCTBHS CIeTINKA I'eiirepa.

OrumyTe mPOIEeCesl, MPOUCXO/SIIKE B Ta30Pa3PSIHEIX CUETINKAX.

Iepeunciure  pusuueckue MPOIECCHL, TPOUCXOMSIIIE IPH B3AUMO/ICHCTBHH B-
M3ILyYCHUSI C BEUIECTBOM.

B dem sakirovyaloTcs IPOLECCHl  yNPYTOrO  pacCesHHS DJIEKTPOHOB  ApaNH,
BIICKTPOHOB Ha AIEKTPOHAX? |

YeM OOyCIOBNEHBI TOTEpH | SHEPIMM HACTHIBI MU IPOXOXKICHAM  Uepe3
TOTJIOIIAIONIYIO cpeny? |

YTO IIPOUCXO/MT IPH MPOXOXKIACHUH SIEKTPOHA YEPE3 IIOTTIOTHTEN?

KaxoBbl 0COGEHHOCTH MIPOXOXK/ICHHS dYepes MOIrTIOTHTED MOHO3HEPIeTHYECKHX | B
HaCTHI H B-H3J1y9eHHS, HMEIOIIET0 HEMPEPIBHBNE SHepreTHIecKui CHeKTp?



7. YYEBHO-METOJAUYECKOE U HHOOPMAIIMOHHOE OBLCHEYEHNE,
JUCIUILIMHEL (MOYJIST)

1) OCHOBHAf JIUTEPATYpAa: |

l. ®usuka. Bonnopas omruka. Ksantosas mpupofa um3mydeHus. DIIEMEHTHI aTOMHOU W
apepHoit ¢usukm: Yueb. moc. / C.U.Kysnenos, AM.JIunep - 3-¢ u3., mepepal. u Jom. \M
Bysos. yue6.: HALl UHOPA-M, 2015 - 212 c.: 60x90 1/16.(r) ISBN 978-5-9558-0350-%0. -
Pexum moctyna: http://znanium.com/bookread2.php?book=438135. ?

2. Tameikoa-bymxesny MW, ®usuxa. Yacts 2. Onruka. Ksantosas pusnxa.
Crpoenne u Qpusnaeckue CBOMCTBA BelleaTBa [DNEKTPORHEIH pecype]: yaebunx/ Tanuibkosa-
Bymkesny Y.W.— DnekTpoH.TeKCTOBEIE laHHbIe.—— MuHck: Beimmiimas mxoa, 2014.— 230
¢.— Pexxnm noctymna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks. |

3. T'ankun A.©. Jleximu no ¢usuke [DnekTponnsiit pecype] : [Bw.] / A. ®. Tamxun, H. C.
IIpokomesa ; BrnaguMupckuii roCyJapCTBEHHBI YHHBEPCHTET HMEHH Arexcarnpa
I'puropresnaa u Huxomas I'pruropsesnda Cronetoseix (Bul'Y).— Bragumup : Bragumupckuit
TOCYyNapCTBEHHBIM YHUBEPCUTET UMEHH AJiekcanipa ['puropsesrya u Huxosas I"'puropresuta
Croneroserx (BnI'Y), -Y. 5: KeanroBas m sgepHas (usmka.— DIEKTPOHHBIE TEKCTOBLIE
nauuble (1 daiin: 4,16 M6) .— 2015 —- 94 ¢. : wi., Tabn. — 3ariasue ¢ TUTYNA DKpaHa.—
Bubimorp.: ¢. 92 .— CBoGozHbIi H0CTYN B TEKTPOHHBIX YMTATBHBIX 3a1aX GHOGIHOTEKH ——
Microsoft Office Word .— <URL:http:/e.lib.visu.ru/bitstream/123456789/4025/1/00560.doc.

0) NomoJTHHTENbHAS IUTEPATYPA: §

1. EBcuna E.M. OnTuxa. OCHOBBI KBAHTOBOM 1 sepHOiA (usuxn [Drexrponnsli pecype:
Y4e0HO-MEeTOMMYECKOE 110COGHE JUIs Nab0opaTOpHBIX paGoT mo (usnxe/ Ercnma E.M., Cobostesa
B.B.— DsieKTpoH.TeKCTOBbIE IAHHEIE,— ACTpaxaHs: ACTpaxaHCKHH HHIKEHEPHO-CTPOUTE/ILH kI
unerutyT, ObC ACB, 2011.— 107 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/17059.—
OBC «IPRbooks». ;

2. Amnaros A.B. ®usmka. ATomuas Gusuka [DIeKTpPOHHBIH pecypc]: yuebnoe mocofue/
AnmatoB A.B.— DJeKTpoH.TEKCTOBbIE | HAHHEIE — Bonrorpan: Bonrorpaackuii  MHCTHTYT
Ousneca,  Bysorckoe — obpasosamme, 2009.— 116 c—  Pexum JIOCTYIIA:
http://www.iprbookshop.ru/11355.— 9BC «IPRbooksy |

3. XKapenora C.B. Qusuka aToMOB 1 MOJIEKYIL. Snepnas Gusuka [DneKTpOHHEIH pecyp;c] :
METO/IMICCKHE YKa3aHWs K J1abopaTopHeM paGoram mo ¢usmxe / C. B. Kapenosa, H} C.
lIpoxomesa, E. JI. Ilamanckas ; BuaguMupckuit rocy/lapcTBeHHbIN yHuBepcuteT (Bally),
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B) HEPHOIHYECKHE H3TAHUS:



1. Kypran  «KBanToBas  2JEKTPOHHKA». ApXMB HOMEPOB.  PexuM nocﬂlna:
http://www.mathnet.ru/qe/archive. |

8. MATEPHAJIBHO-TEXHUYECKOE OFECIIEYEHNE
JAUCIMITJINHBI

JlexunoHHbIe ay/MTOPUE OCHAIIEHB! JOCKOM (VIS Mena MIH MapKepa), SKpaHoM Ui
NPOCKIMOHHBIX CHCTEM, IIPOEKTOPOM M HOYTOYKOM.,

Ay[MTOpUM Uil TIpOBEZEHHs NA0OpATOPHBIX 3aHATHMH OCHAIUEHBI YCTAHOBKAMH A
BBINOJIHEHHS Ta00paTOPHBIX paboT:
6.1. Onpenenenue nocrosuuoi Credana-bonbimana.
6.2. U3yuenue BHemmHero Gpotosddexra.
6.3. Onpenenenue pe30HAHCHOTO IOTEHINATA BO3GYKICHHS ATOMa METOIOM @panka - ['epra.
6.6. Mi3y4yeHune TeMmepaTypHON 3aBHCHMOCTH COMPOTHBIEHHS OJIYIPOBOAHHKOB.
6.7. VsyueHue BOJIBT-aMIIEPHBIX XapaKTePHCTHK TEPMOYYCTBUTEIBHBIX COLPOTUBICHHH.
6.8. 3yyenue BOMbTAMIEPIEIX XaPAKTEPHCTUK (OTOCOIPOTHBIICHIL.

JlekIMOHHBIe ayMTOPUM OCHAIEHBI JOCKOH (JUI1 Mena WM Mapkepa), SKPAHOM [IIs
IPOEKIHOHHBIX CHCTEM, IIPOEKTOPOM M HOYTOYKOM,

AyIUTOpHM Ul TPOBEICHHS 3aHATMH OCHANIEHE] COBPEMEHHBIME IIEPCOHAILHBIMA
KOMIBIOTEPaMH, O0BEIMHEHHBIMY B JIOKABLHYIO BBIYHCIUTEIBHYIO CETh H YKOMIUICKTOBAHHBIMHI
HEOOXO(MMBIM CHCTEMHBIM 1 IPUKJIGIHEIM IIPOIPAMMHEIM 0GECIEYeHHEM.



PaGouas nmporpaMma JUCHHIUTMHEL COCTABICHA B COOTBETCTBHHU C TpeboBaruamu PI'OC

BO no nanpasnennio 12.03.05 JlasepHas TeXHUKA U JTa3¢PHBIE TCXHOIOTHH.
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