MuHucTepcTBO 06pa3oBanus u Hayku Poccuiickoi @enepanuu
@enepallbHOE FOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTEeIbHOE YUPEKICHHE
BBICIIETO 00pa3oBaHUs
«KybaHCcKkHii rocyJapCTBEHHBIM YHUBEPCUTET
DU3UKO-TEXHUUECKUHN (aKyIbTeT

YTBEPXIAIO:
[IpopexTop 1o y‘-Ie6HOI/I pa60Te

PABOYAS ITPOTPAMMA JUCHUNIUHBI (MOAYJIST)

b1.5.07.05 ATOMHAA OU3UKA

(KOO u HauMeHOB8aHue OUCYUNIUHBL 8 COOMBEMCMBUY C YYeOHbIM NIAHOM)

Hanpagienue noAroToBKy / CieUalbHOCTh
03.03.02 ®usuka

(KOO U HauUMeHOBaHUe HANPABIEeHUS NOO2OTOBKU/CNEYUATIbHOCMU)

HanpasnenHocTs (mpoduiip) / cnenuann3aims

dynnameHTanbHas Gu3nka
(Haumenoeanue HanpagieHHOCmu (Npoghuas) cheyuanusayuu)

[Iporpamma noaroToBKu akajgeMyyeckas
(axademuyeckas /MPUKIaOHas)

®opma o0ydeHus ouHas
(oyHas, 0OYHO-3a04HAS, 3A0YHAA)

KBanudukanus (cTeneHs) BbITYCKHUKA OakanaBp
(bakanasp, mazucmp, cneyuaiucm)

Kpacuonap 2017



Pabouas nporpamma gucuuiuiiel 51.5.07.05 «AtomHas ¢usuka » COCTaBleHa B
COOTBETCTBMM ¢  (pefepalbHbIM  TOCYJapCTBEHHBIM  00pa3oBaTe/IbHBIM
cragaaproM Beicmero obpasosanus (PI'OC BO) mo HanpaBieHUIO NOArOTOBKH
03.03.02 ®usuka, npoduis «PyHIaMEeHTaTbHAS QU3NKaY.

IIporpammy cocTaBuiI:

B.II. TIpoxopoB., xaua. us.-maT. HayK,
JOLEHT Kadeapsl ONTOIeKTPOHUKHU \ﬁ?g://\
noagfics
Y

Pa6ouas nporpamma aucuaiuivael 51.5.07.05 «AtomHas Gpu3nka » yTBEpiKACHa Ha
sacesanui Kadenper ontosnektponukn OTO, npotokon Ne & or i mas 20 /7 I
3aBenyroLMi Kapeapoii ONTOIEKTPOHUKH [

I-p TeXH. HayK, mpodeccop Axosenko H.A. {

NoAMNHChH

Pa6oyas mporpamMma JUCUUIUTHHEL 00CYXKeHa Ha 3acelaHiM KadeIpsl
usuky ¥ MHPOPMALMOHHBIX cHCTeM, TpoTokoa Ne 16 ot 04 mas 2017 r.

3aBenyromuil kadenpoi, 1-p Gpus.-MarT. HayK,
npodeccop boraros H.M. m

MOANKCH

VTBepikIeHa Ha 3acelaHud  y4eOHO-METOJMYECKOH KOMHUCCHH  (U3HKO-
TEXHUYECKOro (paKynpreTa, mpoTokoa Ne 6 ot 04 mas 2017 .
[pencenarens YMK OT®

A-p Gus.-Mar. Hayk, npopeccop boraros H.M. W

NOAINUCH

PenieH3eHTsI:
[lleuenko A.B., xaHn. ¢us.-maT. Hayk, Bemymmi creruamuct OO0 «IOxnas
aHATUTHYECKasi KOMITaHUA,

Tymaes E.H., 1-p dus.-mat. Hayk, npodeccop kadeapsl TeOpeTHIECKOH QU3NKH U
KOMITBIOTEPHBIX TEXHOJIOTHH.



1. Henu u 3a1a4u U3yYeHUs] TUCHUILIMHBI (MOLYJI5)
1.1. Ileab ocBOEHUSA U CHUNINHBI

JucuuminuHa «AToMHas (u3MKa» BXOAUT B OJOK €CTECTBEHHO-HAYYHBIX JHUCLUIUIMH,
MIpeHa3HAYEHHBIX U1 (OPMHUPOBAHUS Yy YYalllUXCS E€CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS U
TBEPAbIX 3HAHUN O MPOIIECCAX U SIBJICHUSAX, CBSI3aHHBIX C (PU3NUECKUMH CBOIICTBAMH MUKPOMHpA U
KBaHTOBBIMHU SIBJICHUSIMM Ha aTOMHO-MOJIEKYJISPHOM YpPOBHE, HEOOXOAMMBIX [UIsl MOHUMAaHUS U
HCI0JIb30BAHUSI B MHKEHEPHO-TEXHUYECKUX pa3paboTKaX. AKTYaJbHOCTh TUCIMILIUHBI «ATOMHAas
¢uzuka» oOyclioOBJIeHa NMPUMEHEHHEM 3HAHWM, YMEHHUH W HaBBIKOB, MOJIyYEHHBIX B IIPOLIECCE €€
W3YYEHHUS, IS U3YyYeHUs AUCLMIUIMH U3 JPYTUX OJIOKOB M YCHEIIHOTO OCBOEHUS CIEIUATIbHOCTH B
LEJIOM.

YyeOHas nucuuIuiMHa «ATOMHas (U3MKa» CTaBUT CBOEH IENbI0 H3ydeHHE (PU3NUECKHUX
CBOMCTB MUKPOMUPA U KBAHTOBBIX SIBJICHUI HA aTOMHO-MOJIEKYJISIPHOM YPOBHE.

1.2. 3apaum JMCHUNINHBI

OCHOBHBIE 331a9 OCBOCHUS TUCIUILIIIHBI:

— M3YYUTh HKCIEPUMEHTaJIbHbIE METOJbl MCCIEAOBAHUS BHYTPEHHETO CTPOEHUS
aTOMOB;

— paccMoTpeTh (usmdyeckue >PGEeKThl W SABICHUS, OOYCIOBJICHHBIC, B OCHOBHOM,
AIIEKTPOHHBIMU 000JIOUKAMH aTOMOB U MOJIEKYIT;

— YCBOUTH OCHOBHBIE TOHSATHS BOJIHOBOM MEXaHUKU M OCOOEHHOCTH MOAXO0Ja K
M3YYEHHUIO U OITMCAHUIO AaTOMHBIX SIBJICHUH.

BocnutatenbHas 3amada 3akitoyaercs B OPMUPOBAHUU Y CTYACHTOB MPO(dhecCHoHAILHOTO
OTHONICHUSI K TMPOBEACHUIO HAyYHO-HCCIEAOBATENIbCKUX W NPUKIATHBIX paboT, B Pa3BUTHH
TBOPUYECKON MHUIIMATHUBBI M CAMOCTOATEIHLHOCTH MBIILICHUSI.

B pacmupenHsiit COUCOK 00IIMX 3a/1a4 TUCIUIUIMHBI BXOASAT CISAYIOIINE 3a/Iauu:

— 0000WUMb U CUCMEMAMUZUPOBAMb 3HAHUSA NO.

— COBPEMEHHBIM MPEJCTaBICHUSIM 00 aTOMHO-MOJEKYISIPHOM CTPOCHHH BEIIECTBa,
AKCMEPUMEHTAJIbHBIM U TEOPETUYECKUM METO/IaM HCCIICIOBAHMs BHYTPEHHETO CTPOCHUS aTOMOB H
MOJIEKYT;

— OCHOBHBIM 3aKOHaM, UJIeSIM U IPUHLIUIIAM aTOMHOU Gu3uku; Gusndeckum 3pdexram
U SIBICHUSIM, OOYCIIOBJICHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JOYKaMU aTOMOB U MOJIEKYT; —
Hay4ums:

— C HAy4YHOHM TOUKHU 3pEHHsI OCMBICIMBATD U UHTEPIIPETUPOBATH OCHOBHBIE TOJI0KEHUS
aTOMHBIX U MOJIEKYJISIPHBIX SIBICHUN;

— MPUMEHSTh TMOJIyYeHHBbIE 3HAaHUS M TPAaBUIBHOM HWHTEPIPETAllMd OCHOBHBIX
SBJICHUH aTOMHOM (PU3HKH;

— Ha/IIeKaIuM o0pa3oM OLEHUBATh MOPSIIKN (PU3NUYECKUX BEJTHUNH;

— UCIOJb30BaTh MOJYYEHHBIE 3HAHUS B PA3JIMYHBIX OOJACTIX (DU3NYECKON HAyKu U
TEXHUKH;

— HAcTpauBaTh M SKCIUIYaTUPOBAThH SKCIIEPUMEHTAIbHBIE MPHOOPHI IS UCCIEI0BAHUS
BHYTPEHHETO CTPOEHUS aTOMOB;



- NPUMCHATE UMCIOIUCCA TCOPCTUYCCKUC 3HAHUA IJId MPOBCACHUA WU MCTOJIKOBAHUSA
9KCIIEPUMEHTOB; — CHOPMUPOBAMb.

- HaBbIKW IMMPUMCHCHUA OCHOBHLIX MCTOJOB (bI/I?)I/IKO-MaTeMaTI/ILIeCKOI‘O aHaJIu3a OJjIsd
peleHusi KOHKPETHBIX 33/1a4 (PU3UKH aTOMOB U MOJIEKYIT;

- HaBBIKHN (1)I/I3I/IKO-MaTCMaTI/I‘~I€CKOFO MOJACIIMPOBAHUSA;

- YMCHHC C IOMOIIBIO aACKBATHBIX METOJ0B OICHUBATH TOUHOCTD U IMOT'PCII-
HOCTb TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTAIILHBIX U3MEPEHU;

- HABBIKM TIPAaBWJIBHOW OSKCIUTyaTallid OCHOBHBIX TNPHOOPOB W  00OpyIOBaHHUS
COBPEMEHHOM pu3nueckoii 1abopaTopuu;

- HaBbIKM 00pabOTKM M MHTEPIPETUPOBAHUS PE3YJIbTAaTOB 3KCIIEPUMEHTA; — YMEHHE
aQHATM3UPOBAThH (PU3UUECKUN CMBICII MTOJTYYSHHBIX PE3YJIbTATOB.

1.3. MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Huctunnuna b1.6.07.05 «Atomnuas ¢usuka» BXxoauT B 0Oa3oByr yacTth bl.b Omoka 1.
Jucuumnunel (Monynu) b1 yuebHOro mniana.

JIMCIUTUIAHA JIOTUYECKH B COACPIKATEIIbHO-METOJMUECKH CBS3aHa C AUCITUTUIMHAMH MOIYJICH
«Marematuka», «O0mas ¢uszuka», «O0mmil Gu3MdecKuil TpakTUKym». [l ocBoeHHS HaHHOU
IUCHUIUIMHBL HEOOXOTMMO BIIQJIETh METOJAMH MAaTeMaTH4YeCKOTO aHalnu3a, aHAIUTHYECKOH
reOMEeTPHH, JINHEHHOU anredpsl, pelieHrneM airedpandyeckux, 1uddepeHaabHbIX 1 HHTETPaIbHbIX
yYpaBHEHUW; TEOpHH (PYHKIHH KOMIUIEKCHOTO TIEPEMEHHOTO, TEOPHUH BEPOATHOCTEH U
MaTeMaTH4YeCKOW CTAaTUCTUKW; 3HATh OCHOBHbIE (U3WYECKHE 3aKOHBI, YMETb MPUMEHSThH
MaTeMaTH4eCKHe METOIbl U (PU3NUECKHE 3aKOHBI TSl pEIIeHHs] TPAKTUYECKHUX 3aj1ay.

B pesynbrare u3yueHHs HACTOSILIENH TUCIUIUIMHBI CTYAEHTHI JOJDKHBI MOJYYUTh 3HAHUSA,
MMEIOIIUE HE TOJIBKO CaMOCTOSTEIbHOE 3HAaU€HNE, HO U 00ecTieurBarole 6a30ByI0 MOATOTOBKY AT
YCBOCHUS TUCUUILINH 0a30BOM M BapUaTUBHOM yacTer Omoka 1 «/lucuurmmabl (MoIyn)» y4eOHOTO
IJ1aHa.

1.4, TIlepeuyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILIHHE (MOTYJIIO),
COOTHECEHHBIX € IUNIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOM MPOrpaMMbl

N3ydenue naHHOW y4yeOHOW MUCHMILTUHBI HAMPaBIeHO HAa (JOPMUPOBAHUE Y OO0YJAIOIIUXCS
cnenyromux komnerenuuid: OK-7, OITK-1.

Nef HMHupexc Conepxanue B pesynbrare u3ydyenus: yaeOHOM JUCHUIUINHBI

n/ | KOMIIETEHIl| KOMIETEeHLUU 00ydaromuecst JOIKHBI

| un (nnu e€ yacTh) 3HaTh yMeTh BJIAJETh

1 | OK-7 CIOCOOHOCTh K | — COBPEMEHHBIE - C HAy4yHOH | — METOaMH
caMoopraHuzany | IpeIcTaBICHUs TOY- POBEICHUS
" u| 0b aTOMHOM | KM 3peHust | PU3NIECKHX
camMoo0pa3oBaHu | CTPOCHHHU OCMBICIIUBaTh M | UCCIIEIOBAaHUI U
10 BEIIIECTBA, MHTEPNPETUPOBA | U3MEPEHUIA; —




OCHOBHbIE
3aKOHBI, WJAEU U
TIPUHIIAITBI
aTOMHOU (PU3HKH,
UX CTaHOBJICHUE U
pa3BuUTHE B
HUCTOPUYECKOU
MOCJIEZIOBATEIBHO
CTH,
MaTeMaTHYeCKOe
OTIMCAHUE,
TEOPETUYECKOE
UCCIIEJIOBaHUE U
IPAKTHYECKOE
UCII0JIb30BaHUE; —
COBPEMEHHBIE
METO/1bI PU3UKO-
MaTeMaTH4eCKOIro
MOJIETUPOBAHUS U
TEOPETUYECKOTO
HCCleI0BaHus
SBICHUN (PU3UKH
aToMa,  METObl
HaOJIFOIEHUS
ATOMHBIX
SIBIICHHH, 1704
JKCIIEPUMEHTAJIbH
o€ Hccle0BaHue
U TpaKTHYECKoe
UCIIOJIb30BaHUE;

ux

— MPUHIIMIIBI
yCTpOMCTBA u
(GYHKIIMOHUPOBAH
usi
JKCIIEPUMEHTAIbH
BIX MPUOOPOB ISt
UCCIIEIOBaHUS
BHYTPEHHETO
CTPOEHUS aTOMOB.

Th OCHOBHBIC
MOJIOKCHUS
ATOMHBIX
SIBIICHHH,
OIICHUBATH
TOPSITKA
buznIecKux
BEJINYHH,
HCII0JIb30BAaTh
MOJTYy4YCHHBIC
3HAHUS B
Ppa3IUYHBIX
o0macTsax
busngeckoit
HAyKH ¥ TEXHUKH,
- B
MPAKTUYECKOU
JIeATEIIbHOCTH
MIPUMCHSITh
3HAHUS O
bu3IecKuX
CBOMCTBaAx
00BEKTOB u
SIBJIEHUU VIS
CO3/IaHUS
THUTIOTE3 u
TEOPETHIECCKUX
MOJIETICH,
MIPOBOJIUTH

aHaJ U3  TPAHMII
ux
MIPUMEHUMOCTH;
- MIPUMEHSTD
COOTBETCTBYFOIIH
e METO/IbI
MIPOBEACHHS
(bU3UIECKUX
UCCIENOBAHUN U
HM3MEpEHUI;

- MPUMEHST
b OCHOBHBIE
MeTObl  (hU3UKO-
MaTeMaTHYeCKOT
0
aHajan3a
perieHus
€CTECTBEHHOHAYY
HBIX 3aga4 U
¢du3nueckoro
MOJICTTUPOBAHUS B

JJIA

HaBBIKaMU
MIPUMCHCHHUS
OCHOBHBIX
METOJI0B (PU3HUKO-
MaTEeMaTHIEeCKOTO
aHanmm3a s
peleHus
€CTECTBCHHOHAYY
HBIX 33]1a4;

— HaBBIKaMU
00paboTKu 1
WHTEPIPETHPOBAH
U Pe3yIbTaTOB
¢bu3uKo-
MaTeMaTHIeCKOTO
MOICTTUPOBAHUS,
TEOPETUICCKOTO
pacuera u
AKCIIEPUMEHTATBH
oro
HCCIICIOBAHMUS;

- HaBbIKaMU
MPaBUILHOU
AKCIUTYaTalllH
OCHOBHBIX
puOOpOB u
000pyI0BaHUS
COBPEMEHHOM
buzmdecKoit
naboparopum; —
HaBbIKaMU
00paboTKu u
HUHTEPIPETHPOBA
HUS PE3yIbTaTOB
AKCIEPUMEHTA;

— HaBbIKaMU
PUMEHEHHUS
MOJIY4YE€HHBIX
TEOPETUYECKUX
3HaHUM TS
pelieHus
MIPUKIIATHBIX
3ajad.




IIPOU3BOJICTBEHHO
1 IIPaKTHKE;

— IPUMEHST
b HMeEIoLuecs
TEOPETUYECKHE
3HAHUS JUISt
IPOBEICHUS U
MCTOJIKOBAHUS
AKCIEPUMEHTOB;
— HacTpauBaTb U
AKCIUTYaTUPOBATH
AKCIEPUMEHTAJIb
HbIE npubopsI
JUTSE
UCCIIEIOBAHUS
BHYTPEHHETO
CTpOEHUs
aTOMOB;

— MPUMEHST
b HMeIoluecs
TEOpETUYECKHE
3HAHUS TUISE
NpOBEICHUS U
MCTOJIKOBAHUS
JKCIIEPUMEHTOB;
- c
MOMOIUIBIO
aJIeKBaTHBIX
METOJI0B
OIICHUBATH
TOYHOCTh u
MOTPEIIHOCTh
TEOPETUYECKUX
pacueToB u
HU3MEpEHHU,
aHATU3UPOBATH
buznIecKuit
CMBICT
MOJIy4YEHHBIX
pE3YJIBTaTOB.

OIIK-1

CIIOCOOHOCTH
HCIIOJIL30BaTh B
npodeccuoHansH
oM JeITEeNbLHOCTH
0a30BBIC
€CTeCTBEHHOHAYY
HBIE 3HAHUS,
BKJIIOYasl 3HAHHS
0 TpeaMeTe U
00BEKTax

- COBpPEMEHH
8(S
npeCcTaBIeHUs
00 aTOMHOM
CTPOECHUHU
BEIIIECTBA,
OCHOBHBIE
3aKOHBI, WJIEH U
TPUHIIHIIBI
aTOMHOU (PU3HKH,

- C HAy4YHOU
TOYKHU 3peHuUs
OCMBICIUBAaTh H
MHTEPIPETUPOBA
Th OCHOBHBIE
MOJIOKEHUS
aTOMHBIX
SIBIICHHH,
OLICHUBATh

— METO/1aMU
MIPOBEICHUS
buznuecKkux
HCCIIEIOBAHUM U
U3MEPEHUN; —
HaBbIKaMU
IPUMEHECHHUS
OCHOBHBIX
METO/I0B (PU3HUKO-

6




HU3yYCHUS,
METOJax
HCCIeN0BaHus,
COBPEMEHHBIX
KOHIEIIHUSX,
JIOCTHUKEHUSAX
OTPAaHUYECHUSX
€CTECTBEHHBIX

HayK

n

UX CTAaHOBJICHUE U
pa3BuUTHE B
HUCTOPUYECKOU
II0CJIEZIOBATEIBHO
CTH, ux
MaTeMaTH4eCcKoe
OTIMCAHUE,
TEOPETUYECKOE
UCCIIEJIOBAaHUE U
IPAKTHYECKOE
UCIIOJIb30BaHUE; —
COBPEMEHHBIE
MeTO/Ibl  (PU3UKO-
MaTeMaTH4eCKOI0
MOJIETTUPOBAaHUS U
TEOPETUYECKOTO
HCCleI0BaHus
ABJIeHUN (puU3MKN
aTomMa,  METOJbl
HaOJIrOIeHUS
aTOMHBIX
SIBJICHU, nx
JKCIIEPUMEHTAIbH
o€ HccieIoBaHue
U TIpaKTHYeCKoe
UCIIOJIb30BaHUE;

— MPUHLIMIIBI
YCTPOMCTBA U

(G YHKITMOHUPOBAH
usi
JKCIIEPUMEHTAIbH
BIX IPUOOPOB 11715t
UCCJIEIOBAHUS
BHYTPEHHETO
CTPOEHUS aTOMOB.

MOPSIIKA
buznuecKux
BEJIMYMH,
HCIO0JIb30BaTh
MOJTYy4YCHHBIC
3HAHUSA B
Ppa3IMYHBIX
o01acTIx
busnueckoit
HAyKH ¥ TEXHUKH,
- B
MPAKTUYECKOU
JIeITeIILHOCTH
MIPUMCHSITh
3HAHUSA 0
bu3nIecKuX
CBOMCTBaAxX
00BEKTOB 51
SIBJIEHUU s
CO3JIaHUS
THIIOTE3 n
TEOPETHIECCKUX
MOJIETICH,
MIPOBOJIUTH

aHaJ M3  TPaHUII
X
MIPUMEHUMOCTH;
- MIPUMEHSTH
COOTBETCTBYFOIIH
e METOIbI
MIPOBEACHUS
bu3IIECKuX
HCCIICNOBAaHNN U
HM3MEPEHUI;

- MPUMEHST
b OCHOBHBIE
METOJbI (PU3HUKO-
MaTeMaTHYECKOT
0 aHagm3a A
penieHus
€CTECTBCHHO-
HAy4YHBIX 337124 U
¢du3nuecKoro
MOJETUPOBAHUS
B
MIPOU3BO/ICTBEHH
OH IIPAKTHUKE;

- MPUMEHST
b HMEIOIIHECS
TEOPETUUECKUE
3HAHHS IS

MaTeMaTHU4eCcKOoro
aHayu3a s
penieHus
€CTECTBEHHOHAYY
HBIX 33/1a4;
— HaBBIKaMU
00paboTku U
UHTEPIPETHPOBAH
us

pe3yabTaT
0B (U3HKO-
MaTeMaTH4eCKOTro

MOJETUPO
BaHU,
TEOPETUYECKOTO
pacueTa u
AKCIIEPUMEHTAIBH
oro
HCCJIEIOBAHUS;
— HaBBIKaMU
MIPaBUJILHON
AKCIUTYaTalllH
OCHOBHBIX
puOOPOB U
000pyI0BaHUS
COBPEMEHHOM
buzmdecKoi
nabopaTopun; —
HaBbIKaMU
00paboTKu 1
MHTEPIPETUPOBAH
usl pe3ybTaToOB
AKCIEPUMEHTA;
— HaBBIKAMU
PUMEHEHHUS
MOJIy4E€HHBIX
TEOPETUYECKUX
3HAHUHU 1A
peueHus
MIPUKIIATHBIX
3ajad.




IPOBEICHUS U
UCTOJIKOBAHUS
IKCIEPUMEHTOB;
— HacTpauBaTb U
AKCILUTYaTUPOBATH
AKCIEPUMEHTAIb
HbIE npuOOpPbI
JUISt
UCCJIEIOBaHUS
BHYTPEHHETO
CTpOEHUs
aTOMOB;

— TPUMCHST
b HMeIoluecs
TEOPETUYECKHE
3HAHUS TUISt
NpOBEICHUS U
HCTOJIKOBAHUS
JKCIIEPUMEHTOB;
— c
MOMOIUIBIO
aJIeKBaTHBIX
METOJI0B
OIICHUBATh
TOYHOCTh u
MOTPEIIHOCTh
TEOPETUYECKUX
pacueToB u
W3MEpPEHHUI,
aHAIU3UPOBATH
buznIecKuit
CMBICT
MOJIy4YEHHBIX
pe3yJabTaTOB.

2. CTpyKTYpa M cojiep:KkaHue TUCHUITHHBI

2.1. PacnpenejieHne TPYAOEMKOCTH JHCHMIIJIMHBI 10 BUIaM padoT

O6mass TpyAOEMKOCTh JTUCIUILINHBI

COCTaBJIACT

4 3au. en. (144 yaca),

pacmpeseneHue o BuaaM padoT MpecTaBieHo B Tabnuie (0rs cmyodenmos OPO).

ux

Bun yae6HOM paboThI

Bcero
JacoB

CemecTpsl
(dachr)

KonTakTHasi padora, B TOM 4ncJe:




AyIuTOpHBIE 3aHATHS (BCEro): 78,3 78,3
3aHATHS TEKIIMOHHOTO THUIIA 36 36 - - -
JIaGopaTopHble 3aHATHS — — — - -
3aHATHS] CEMUHAPCKOTO TUIA (CEMMHAPBI, IPAKTUUECKUE 36 36 B B B
3aQHSTHS)
HNuas koHTaKkTHa"A padora:
KonTtpons camocrositensHoi padotsr (KCP) 6 6
[Tpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTeIbHAsi paboTa, B TOM 4HcCIIe:
Kypcosas pabora — — — — —
[TpopaboTka yueOHOTO (TEOPETUYECKOTO) MaTepraa 25 15 — — —
BrImonHeHne HHAMBUYaIbHBIX 3aaHNH (TIOATOTOBKA o5 o5 B B B
COOOILIEHNH, Tpe3eHTaIHi)
Pedepar — — — — —
[ToaroroBka K TeKyIeMmy KOHTPOJIIO 25 15 - - -
KonTtpoJs:
[ToaroroBka K ’3K3aMeHy 26,7 26,7
OO01mas TpyA0eMKOCTh yac. 180 180 - - -
B TOM YHCJIe KOHTAKTHAsA 783 783
padora
3a4. efl. 5 5

KonraktHas paboTa npu npoBeAeHUN YUeOHBIX 3aHATUH 110 AUCHUIUIMHE «ATOMHas (PU3UKa»
BKJIIOUAET B ce0s: 3aHATHUS JIEKIIMOHHOTO THIIA, JJa00paTOpHbIe pabOThI, 3aHATHSI CEMUHAPCKOTO THUIA
(mpakTUYecKue 3aHATHs), TPYIINOBbIE W HHIUBUAYAIbHbIE KOHCYJIbTAIlMU; TMPOMEXKYTOUYHAS
aTTecTalus B yCTHOU opme.

2.2. CTpyKTYypa AU CHUIIHHBI

PacnpenencHue BuaOB y4eOHOU pabOThI U MX TPYIOSMKOCTH IO pa3jeiiaM TUCIUIUIMHBL.
Paznensl (TeMbl) TMCIUIUIMHBI, U3y4aeMble B 5 ceMecTpe (ouHas gpopma):

KomuuectBo yacos
No BueaynuropHas
HanmenoBanue paszienos (Tem) AynUTOpHAs a6(})lTa P
n/m Bcero pabora kcp | P
J | 113 | JIP CPC
1 |BBenenue B aTOMHYIO (PU3UKY 8 2 2 4
2 |[InanerapHas MoJiesib aTOMa 14 4 4 6
Peszepdopna—bopa
3 |KopnyckynsipHO-BOJIHOBOM Jyain3m 10 2 4 4
4 |OCHOBBI KBaHTOBOH TEOpUHU 11 2 4 5




5 |YpaBuenus llpeaunrepa u 99 4 8 9 8
KBAaHTOBAasi TEOPHUS aTOMa BOJIOPOJIA
6 |MHOT02JeKTPOHHBIE ATOMBI 20 6 4 2 8
7 |ATOM B MOJI€ BHEUIHUX CHJT 14 4 4 6
8 |[Ipunumm IMaymu u s1eKTpoHHAsS 20 4 6 5 8
KOH(UTypamus aToMOB
9 |PeHTreHOBCKOE M3ITydEHUE 7 2 5
10 |[MonekymnspHbIE CIIEKTPHI U 7 5 5
XUMUYECKasi CBSI3b
11 |OntHyeckune KBaHTOBBIE T€HEPATOPHI 8 2 6
12 |Makpockonudeckue KBaHTOBbIE| 12 2 10
SIBIICHUS
Hroro no gucuuniiuxe: 153 36 | 36 6 75

[Ipumeuanue: JI — nexumwn, [13 — npaktudeckue 3anatust / cemuHapsl, JIP — mabopatopHbie
3anstus, CPC — camocrosTensHas paboTa CTy/IeHTa.

2.3. Conep:xanue pa3ieyioB (TeM) TUCHUTLIAHBI

2.3.1. 3aHATHA JEeKIMOHHOI0 THUIIA

No HaumenoBanue pazaena dopma TEeKyIero
Coneprkanue pazzaena (TeMbI)
/1 (Tempr) KOHTPOJIS
1 |BBemeHne B aTOMHYIO [IpenMer ® 3amadyd  aTOMHOM OTBeTHI HA
(1076370:9% bu3uKH. Mukpomup. Macmta0sbl. KOHTPOJIbHBIE

DKCIEpUMEHTAIbHbIE JAHHBIE O CTPOEHUK|  BOIPOCHI / BBI-
atoma. CepuanbHbIE 3aKOHOMEPHOCTH B IOJIHEHUE
aTOMHBIX CHEKTpaX, KOMOMHALMOHHBIM|  IpaKTHYECKUX
npuHiun Putna, tepmel. Kiaccuueckast 3ananuii
MOJelIb aTroMa ToMcoHA. OJEMEHTHI
KJIaCCHYECKOM TEOPHUH

3JIEKTPOMArHUTHOTO U3Ty4ECHHUS.
OneMeHTbl KBAaHTOBOM  OIITHKHU.
KBantet cBera (dotonsr). TermoBoe
U3JIy4CHHE: KJIACCUUYECKMH M KBAHTOBO-
MexaHudeckui moaxoa. ®orosddekr: ero
BUIbI U 3akoHbl. Dopmyna DiHIITEIHA.
/laBienue  M3My4YeHHs. Ilornomenue
U3Ty4EHUs. N3nyuyenue BasunoBa—
Yepenkona. I¢pdext Komnrona.
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[InanerapHas mozaeib
atoma Pezepdopma—bopa

OnbiTel  Pesepdopna.  SAnepnas
Mozenb  atomMa.  BbeBog  GopMyIisl

Pesepdopna mis paccesaus [O-gactui.
CrnenctBust u3  onblToB  Pesepdopna.
DKcrepuMeHTalbHas POBEpPKa (OPMYIIBI
Pezepdopna. [Tnanerapras Moaens aToma
Pesepdopna.  CTonmkHOBEHWE  YACTHIIL.
CeueHnue paccesHus.

CrektpanbHble  CepuHM  aTroma
BOJIOpOJIAa.  DIeMEeHTapHas  OOpOBCKas
Teopus atoma Bogopoaa. [locrynarsr bopa.
DKCIepUMEHTAIbHOE MOJITBEPIKICHUE
JMCKPETHON CTPYKTYpPbl 3HEPIreTUYECKUX
YpOBHEHN aTOMOB, onbIThl Ppanka u ['epua.
bopoBckast Mozens aroMa BOJAOpPOAA.
CriekTpanbHble CepUH BOJIOPOI0I0I00HBIX
cucreM. Henocratku Teopun

bopa.

OTBeThl HA KOHTPOJIb
HBIE BOIIPOCHI / BBI
MOJTHEHHE TIPAKTU4e
CKUX 3a/IaHUH / TECTH-

poBaHue

KopnyckyisipHOBOJTHOBO
yaau3m

YacTunel " BOJIHEI.
KopmyckynsipHOBOITHOBO#M JTyaiu3M.
I'unoresa ne bpoitns u ee
AKCIIEPUMEHTAIIbHOE TOATBEPKJICHUE Ha
npumepe Tudpaxiuy AJIEKTPOHOB, aTOMOB,
HEUTPOHOB. OnbIThI JeBuccona—
Hxepmepa u Tomcona. @azoBas U
rpyInoBas CKOPOCTH BOJH A€ bpoitns.
Cratuctuueckui Xapaxkrep CBSI3U
KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB.

OTBeTH Ha
KOHTPOJIbHBIC
BOITPOCHI / BHI-

MOJIHEHUE
MpaKkTuye-

CKHUX 3aJlaHuU

OCHOBBI KBAaHTOBOU
TEOPUH

CocTtosiHME YacTHIBI B KBAaHTOBOU
teopuu. BomHoBas GyHKUMS u  ee
CTaTHUCTHYECCKUMN CMBICII. [TpuHIMn
cynepno3uiuu. Orne-

OTtBeThI Ha
KOHTPOJIbHbBIE
BOITPOCHI /
BBITIOJTHEHHE
MpaKTHye-

11




paTopsl B KBAHTOBOM MEXaHUKE U UX CBOMCTBA.
CoOcTBeHHbIE 3HAUeHHs] U  COOCTBEHHBIC
GbyHKIIIHN OTIEpPaTOpOB. Omnepatopsl
BAKHEMINX bu3ngecKux BEJINYUH
(KOOpAMHATEI, UMITYJIbCA, MOMEHTA UMITYJIbCA,
IIPOEKLIMM MOMEHTA UMITYJIbCA, KHHETHYECKOM,
MOTEHIMATBLHOM U TMOJTHOM YHEPTUu). Y CIIOBUE
BO3MOKHOCTH OJHOBPEMEHHOIO HW3MEPEHHUs
¢buznyecknx BEJINYUH. CooTHo1ieHnE
HeomnpezeneHHocrel ['elizendepra.
XapakTepHble  3aJa4d  KBAHTOBOM
MEXaHHWKH. JIBH>KeHHWE CBOOOJHOM YAaCTHIIBI.
Yactuna B OJHOMEPHOM MPAMOYTOJIbHOMN

NOTEHIINAILHOMN sMe. JInaenHbIH
rapMoHHYeckuil ocumwusitop. OTpakeHue M
MPOXOKJICHUE CKBO3b MPAMOYTOJIbHBII

MOTEeHIMaIbHbIA  Topor.  IloTeHuHanbHBIN
Oappep KOHEUHON IMHPUHBL. TyHHEIbHBIN

b dexr.

CKHUX 3aJIaHui

YpaBHeHus
[Ipeaunrepa u
KBaHTOBAsl TEOPUS
aToMa BOAOpoaa

Bpemennoe " CTaIMOHAPHOE
ypaBHeHusi  lllpenmnrepa.  KBanTtoBanwue.
VYpaBuenuss IlpenuHrepa B omnepatopHOU
dbopme. Oneparop [N'amunbrona. OnpeneneHue
SHEPreTUYECKOr0 CIEKTpa CHUCTEMBI  Kak
3a/laya Ha COOCTBEHHbIE 3HAYEHMsI OIepaTopa
l'amunbTOHA.

KBaHTOBO-MEXaHHUYECKOE  OMHCAHHUE
atoMa Bojiopona. YpasHenue Illpenunrepa
Juist atoMa Bojopona. Pdusmyeckuid CMBICH
KBaHTOBBIX 4Hcell. Pa3neneHue nepeMeHHBIX.
YrinoBoe u paaMalbHOE  PACIpPENCIICHHE
SJIEKTPOHHOW TIJIOTHOCTH. DHEPreTUYEeCKU
cnekrp. Oneparopel MOMEHTa HUMITyJIbCa M
OPOGKIMM MOMEHTa HUMIyJbca U  HX
coOctBenHble 3HaueHus. [IpaBuia otbopa.
HopmanbsHoe coctosiHue aroma. BoaHoBBIE
GyHKIIMM M pacmpelielieHHe  IMJIOTHOCTH
BEPOSITHOCTH. 1S-COCTOSIHME 53JIEKTpOHA B
aToMe BOJAOpPO/ia.

OTBeTHI HA
KOHTPOJIbHBIC BOTIPOCH]
/ BBI-
MTOJTHCHHE TIPAKTHYE-
CKUX 3amaHuii /
TeCTUpOBaHUE /
BBIIIOJIHE-

HHUE KOHTPOJIbHOM pa-
00ThI
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Mmuoroasnexktponnsie| KBanToBaHHE BOJOPOAONOAOOHBIX aTOMOB. OTtBeThl HA
aTOMBI KpaTHOCTE  BBIPOKICHHSI  DHEPrETUYCCKUX KOHTPOJIBHEIE BOIIPOCHI

ypoBHel. CHMBOJIMKA COCTOSIHUI AJIEKTPOHA B / BBI-

aToMe. Pacnpenenenue IUIOTHOCTH| TOJIHCHUC MPAKTUYC-

BEPOSITHOCTH. YPOBHH U CIIEKTPBI HIEIOYHBIX CKHX 3aJjaHuil /

MetasuioB. [IpaBuna orbopa U cCreKTpaibHBIC TECTUPOBAHUE

cepur. ToOHKas CTPYKTypa CHEKTpaIbHBIX

JUHUN BOJOPOIONOA00HBIX aTOMOB.

OpOuTtanbHbIe MATHUTHBIN U

MeXaHN4eCKui MOMeHThI. CIIUH U

CcOOCTBEHHBI MarHUTHBIN MOMEHT 3JIEKTPOHA.

DKCNEPUMEHTATHHOE JI0Ka3aTelIbCTBO

CYIIIECTBOBAHUS CITUHA, OTIBITHI

[lIrepua—I'epnaxa. [TonHbII MOMEHT

uMmrysbca. OnucaHue COCTOSTHUM

JJIEKTPOHAa B aTOME C TIOMOIIBI0 HAOOPOB

KBaHTOBBIX YHUCEI. CrnuH-0opOHuTaNTBHOE

B3aMMO/ICHCTBHE.
ATOM B TI0J1€ MaruuTHbIe CBONCTBA aTOMOB. OTBeTHI HA
BHEIIHHUX CHJI OpOutanbHBId, COMHOBBIA W TOJHBINA[KOHTPOJIbHBIE BOIIPOCH]

MarHUTHBIA MOMEHTHI aTOMa. [ MpOMarHuTHOE / BBI-

OTHOIIIEHHE W MarHeToH bopa. AToM BO HOMHCHHE

BHEIIHEM MarHuTHoM mosie. HopMmasibHBIN 1 HMPaKTHICCKUX

aHoMalbHBIM 3QdexTsl 3eemMana U IPdeKT 3a/IaHU

[Tamena—baka. DHeprust aroMa B MarHUTHOM

nojJie. DJIEKTPOHHBIN rapaMarHUTHBIN

pezonanc (OI1P) u ero mpunoxeHus. AToM B

anekTpuaeckom noiie. Dddexr [lrapka.
[Mpuniun [Maynu n CucreMbl TOXIECTBEHHBIX YACTHII. OtBeThI Ha
3JIEKTPOHHAs CummeTpusi BOJHOBBIX (pyHKIHI. Bo30HBI M KOHTPOJIBHBIC BOPOCHI
KoH(puUryparus (dbepmuOHbl.  MHOTO2JEKTPOHHBIE  ATOMBI. / BBI-
aTOMOB O6ume HPUHIHIIBL onucanus| 1OJIHEHHUC NIPAKTHYEC-

MHOTO3JIEKTpOHHOro atoma. [Ipunuun [Maynu
U KBaHTOBOMEXaHM4YecKas (OpMyJIHpOBKa
npuniuna Ilaymu. ATomuble 000JOYKH H
10JI000JI0YKH. DJIEKTPOHHAsE KOHUryparus.
CyMmMapHble OpOMTalbHBIM, CHUHOBBIA U
HOJTHBI MOMEHTBI MHOTORJIEKTPOHHOT'O aTOMa.
LS (nopmanbHast) u jj-cBsizu. CriekTpajbHbIE
0003HaueHus U MpaBuiia 0TOOpa. 3arnoaHeHue
IEKTPOHHBIX o0oJouex B aTomax.
[Iepnoauueckas cucrema JJIEMEHTOB
MeneneeBa. DIeKTpOHHAss KOHQUTypauus U
npaBuiia XyHJa.

CKUX 3a1aHuii /
TeCTUpOBaHUE /
BBITIOJTHE-

HUE KOHTPOJILHOMU pa-

0OTEI
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9 |Pentrenosckoe TopMO3HOE M XapaKTEPUCTHUYECKOE OTBeThl Ha

U3JIy4YCHHUEC peHTreHoBckoe u3inydeHue. Cepun B cieKTpax KOHTPOJIBHBIE BOIIPOCHI
XapaKTepUCTUYECKOT O U3JIy4ECHUS. / BBI-
OcobeHHOCTH XapaKTEePUCTUUCCKUX HOJHCHHC
PEHTT€HOBCKUX CIEKTPOB. 3akoH Mosiu. HPAKTHICCKUX
OCOOEHHOCTH CIIEKTpa MOTJIOMCHUs. TOHKas 3a1aHuH
CTPYKTYpa PEHTI€HOBCKUX CIIEKTPOB.

10 |MomnekynsipHbie CrpoeHue, CBOWCTBA U  CIIEKTPHI OTtBeThl Ha
CIIEKTpPBI U MOJIeKyJd. VOHHBII M KOBAJCHTHBIM THUIIBI[KOHTPOJIBHBIE BOIIPOCH]
XUMHYECKAS CBA3bL |XMMHUYECKOM CBS3U. BuIpl JIBMKCHHUI B / BBI-

MOJIEKYJIE ¥ THIBI MOJIEKYJSPHBIX CIIEKTPOB. TOJTHCHME
DONEeKTPOHHBIE CHEKTPbl MOJIEKYI U HX IIPAKTHYECKHUX
KoJiebaTeIbHOBpAIlaTeIbHAS CTPYKTYypa. 3a/IaHUi
Knaccugukanusi 3JI€KTPOHHBIX  COCTOSIHUM

MOJIEKYIL. [TpaBuio otbopa TUTSt
ANIEKTPOMArHUTHBIX MepexoJI0B B

JIBYXaTOMHBIX MOJIEKYJax.

11 |OnTtuueckue BriHyX7eHHOE (MHIYLIHPOBAHHOE) OTtBeTsI Ha
KBAHTOBBIC H3JIyYCHHC. OnTtnueckne KBaHTOBBIC KOHTPOJILHBIC BOIIPOCHI
rE€HEepaTopPhI reHepatopsl  (J1azepsl). BakHeWmme THIIBI / BBI-

naszepoB. OCHOBHBIE KOMIIOHEHTBI JIa3epa. TOJTHCHIE
CBoJicTBa J1a3€PHOrO M3JTy4EHUS. TpaKTHHCCKIX
3aJJaHu’

12 |Makpockonu4ecKue DJIEMEHTbl KBAaHTOBOM  CTATHCTHUKH. OTtBeThI HA
KBaHTOBBIE siBJIeHUs [CTaTUCTHYECKHE  pacnpenesneHus  DepMU—KOHTPOJIbHbIE BOIPOCHI

Hupaka n boze—DitHmTeliHa. DIEKTPOHBI B / BBITIOJTHEHUE
IpaKkTuye-
kpuctauiax. OHeprus Depmu. duszundeckue CKMX 3aJJaHUI
OCHOBBI CBEPXIIPOBOAUMOCTH u
CBEPXTEKYYECTH U UX KBAHTOBAsI IPUPOJIA.
2.3.2. 3aHATHA CEMHUHAPCKOT0 THUIA
Ne HaumenoBanue paznenad dopma TeKyIero
. ) Conepxanue pazjena (TeMbl) S
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BBenenue B aTOMHYIO
¢busuky

IIpenmer w 3amauu  aTOMHOM
buzuKy. Muxpomup. Macmira0sl.
OKCIepUMEHTAJIbHBIE JTAHHBIE O CTPOCHUU
atoma. CepuanbHble 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTPaxX, KOMOWHAIIMOHHBIH
npuHuun Putna, tepmel. Kitaccnueckas
Mozaenb aromMa ToMcoHa. DjeMEHTHI
KJIACCUYECKOHU TEOPUHU
JIEKTPOMArHUTHOTO U3JTy4EHHUS.

DOneMEHTbl KBAHTOBOW  OITHKH.
KBantsl cBera (¢ortonsl). TemoBoe
U3ITy4yeHHe: KIACCUYECKH M KBAHTOBO-
MexaHndeckuit noaxona. ®ororddekr: ero
BUIBl U 3aKkoHBL. Popmyna DHHIITEIHA.
HaBnenne  wuznyuyenus.  [lormomenne
U3JIy4CHHUS. N3nysenne  BaunoBa—
UYepenkosa. Dpdexr Komnrona.

OtBeTHI HA
KOHTPOJIbHBIE
BOIIPOCHI / BbI-

MTOJIHEHHE
MIPAKTHICCKUX

3aJlaHui

[InanerapHas mozaenp
atoma Pesepdopaa—bopa

Oneitel  Pesepdopma.  SAnepnas
Mojenbp  aroma. BemBoa  dopmysbl

Pesepdbopna mns paccesuus [O-wactwmm.
CnenctBuss w3 ombiToB  Pesepdopra.
DKCnepuMeHTaIbHasl MPoBEpKa (POpMYIIbI
Pesepdopna. [InanerapHas moaens aroma
Pesepdopna.  CTONKHOBEHHME  YaCTHIL.
CedeHue paccesHusl.

ChnekTpainbHble  CEpUM  aToOMa
BOZOpoJa. OleMeHTapHas  OOpoBCKas
Teopus atoma Bojgopoaa. [locrynarsl bopa.
DKCIepUMEHTAIbHOE MOATBEPKICHUE
JMCKPETHON CTPYKTYpPbl SHEPreTHYEeCKUX
ypOBHEM aToMOB, onbITel @panka u ['epia.
bopoBckasi Mozens aroMa BOJOpOJA.
CriekTpanbHble CepUH BOJOPOI0TIOJ0OHBIX
cucteMm. Henocratku teopuun

OTBETHI HA KOHTPOJIb
HbIE€ BOIIPOCHI / BbI
ITOJTHEHUE MPAKTHYE
CKMX 3aJIaHuH

bopa.
KopryckynsipHOBOTHOBOM YacTuibt u BOJIHBI. OTBeTHI HA
TyaJli3M KopryckyssipHOBOTHOBOM Jyallu3M. KOHTPOJIbHbBIC
I'unoresa e bpoiins u ee BOIIPOCHI / BbI-
OKCIIEPUMEHTAILHOE IOATBEPKAcHUE Ha| TOTHCHHC
npuMepe AuppPaKIu 3JIEKTPOHOB, aTOMOB,| TPaKTHtC-

HEUTPOHOB. OnbIThI JleBuccona—
Hxepmepa u Tomcona. ®azoBas u
TPYIIOBas CKOPOCTH BOJH JAe bpoitns.
Craructuueckuit Xapaxkrep CBSI3U
KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB.

CKHUX 3aJlaHuH

OCHOBBI KBaHTOBOM
TEOpUU

CocTosiHME YacTHIBI B KBAaHTOBOM
Teopun. BonHOBas GyHKIMS U ee
CTaTUCTUYCCKUI CMBICII. [TpuHIIMD
cyneprno3uiuu. OnepaTopbl B KBaHTOBOM

OTtBeThl Ha
KOHTPOJIbHBIE
BOIIPOCHI / BbI-
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3HAYEHUS U COOCTBEHHBIE

MexaHuke U ux csoucrBa. CoOCTBEHHBIE

IIOJIHCHHC
MPAKTUYECKUX
3aJlaHui

GbyHKITIT OTIEPATOPOB. Omnepatopsl
BOKHEHIINX (buznuecKkux BEJIMYMH
(KOOpIMHATHI, UMITYJIECA, MOMEHTA UMITYJIbCA,
MPOEKIIMM MOMEHTA UMITYJIbCA, KHHETHYECKOM,
MOTEHIIMATBLHON ¥ TIOJIHOW PHEPTUH). Y CIIOBHE
BO3MOKHOCTH OJIHOBPEMEHHOIO HW3MEPEHHUS
(buznueckux BEJINYUH. CootHo1ieHne
Heornpeaenennocrei I'eitzendepra.
XapakTepHble  3a4a4d  KBaHTOBOM
MEXaHHWKH. JIBH>KeHHWE CBOOOJHOM YaCTHIIBI.
Yactuna B OJHOMEPHOM MPAMOYTOJIBHOMN
NOTEHIIMATILHON sIME. JInHeHbIi
rapMOHMYECKUN ocnmwusaTop. OTpakeHue Hu
MPOXOKJICHUE CKBO3b MPAMOYTOJIbHBII
MOTEHIMAIbHBIA  mopor.  [loTeHuHnanbHBIN
Oappep KOHEUHON IMHPUHBL. TyHHEIbHBIN

b dexr.

YpaBHeHus
[lIpenunrepa u
KBaHTOBAsl TEOPHUS
aToMa BOAOpoa

Bpemennoe u CTallMOHAPHOE
ypaBuenusi  Ulpenunrepa.  KBanToBaHue.
VpaBuenusi Illpenunrepa B omepaTopHOi
dbopme. Oneparop [N'amunbrona. OnpeneneHue
SHEPreTUYecKOro  CHEeKTpa CHUCTeMbl Kak
3a/laya Ha COOCTBEHHbIC 3HAYCHMsI OIepaTropa
I'amunbTOHA.

KBaHTOBO-MeXaHUYECKOE  OIUCaHUE
aToma Bojopoja. YpaBHenue llpenunrepa
uis atoma Bojopoja. DPuU3NYECKUl CMBbICT
KBAHTOBBIX uucen. Pa3neneHue mnepemMeHHBIX.
VYrinoBoe U pagualbHOE  PaACIpENCIICHHE
3JIEKTPOHHOM IUIOTHOCTH. OHEPreTUYECKUM
cnekrp. Oneparoppl MOMEHTa HUMITyJIbCa M
OpPOEKIIMM  MOMEHTa UMIylIbca H  HX
coOcTBeHHble 3HaueHus. [IpaBuma ot6opa.
HopmanbsHoe coctosHue atoma. BoaHOBBIE
GYHKIIMM ¥ pacmpelieNieHHe  IMJIOTHOCTH
BEPOSITHOCTH. 1S-COCTOSIHME 5SJIEKTpOHA B
aToMe BOJA0OpPO/ia.

OTBeTHI Ha
KOHTPOJIBHBIC BOTIPOCH]
/ BBI-
MOJIHEHHE
MIPaKTUYECKUX
3aaHu / BBI-
MOJIHEHUE

KOHTPOJIBHON pabOThI
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npuniuna Ilaymu. ATomuble 000JOYKH H
10JI000JI0YKH. DJIEKTPOHHAsE KOHUryparus.
CyMmMapHble OpOMTalbHBIM, CHUHOBBIA U
HOJIHBIE MOMEHTBI MHOT'03JIEKTPOHHOT'0 aTOMa.
LS (mopmanbhasi) u jj-cBsizu. CHekTpaibHbIE
0003HaueHus U MpaBuiia 0TOOpa. 3arnoaHeHue
IEKTPOHHBIX o0oJouex B aTomax.
[Tepnoauueckas cucrema JJIEMEHTOB
MeneneeBa. DIeKTpoHHAss KOHQUTypauus U
npasuia XyHJa.

MmuorosnexktponHsie| KBaHTOBaHHE  BOJIOPOJONOJOOHBIX aTOMOB. OTtBeThI HA
aTOMBI KpaTHOCTE  BBIPOKICHHSI  DHEPTETUYECKUX KOHTPOJIBHBIE BOIIPOCHI
ypoBHel. CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B / BBI-
aToOMe. Pacnipenenenue IJIOTHOCTHU MOJHEHUE
BEPOSITHOCTH. YPOBHH M CIIEKTPBI HIEIOYHBIX IPAKTUYECKHX
MetasuioB. [IpaBuna orbopa U creKkTpaibHbIC 3aaHmiH
cepur. TOHKas CTPYKTypa CIEKTPaJIbHBIX
JUHUN BOJOPOIONOA0OHBIX aTOMOB.
OpOuranbHbie MarHUTHBIN u
MEXaHUYECKUI MOMEHTHI. Crun u
CcOOCTBEHHBIM MarHUTHBI MOMEHT JIEKTPOHA.
DKCNEPUMEHTATHHOE JI0Ka3aTeNbCTBO
CyllleCTBOBaHUsI cmuHa, omnbIiTel [llTepHa—
I'epnaxa. [lonHplI  MOMEHT  MMITyJbCa.
Onrcanue COCTOSIHUI DJIEKTpOHA B aTOME C
MOMOIIIBI0 HA0OPOB KBAaHTOBBIX unces. CruH-
opOuTaIHLHOE B3aMMO/ICHCTBHE.
ATOM B TI0J1€ MaruuTHbIe CBONCTBA aTOMOB. OTBeTHI HA
BHEIIHHUX CHJI OpOutanbHBId, COMHOBBIA W TIOJHBINA[KOHTPOJIbHBIE BOIIPOCH]
MarHUTHBIA MOMEHTHI aTOMa. [ MpOMarHUTHOE / BBI-
OTHOLIIEHWE W MarHetoH bopa. ATom BO TOJTHCHIE
BHEIIHEM MAarHUTHOM moJjie. HopManbHBIN 1 [IPaKTUICCKUX
aHoManbHBIN A dexTer 3eemana u dPdexT 3a/[aHuH
[Tamena—baka. DHeprus aroMa B MarHUTHOM
nojJie. DJIEKTPOHHBIN rapaMarHUTHBIN
pezonanc (OI1P) u ero mpunoxeHus. AToM B
anekTpuaeckom noiie. Dddext [lrapka.
[Ipunuun [Taynu un CucremMbl TOXKJECTBEHHBIX YaCTHII. OTtBeThl HA
AJIEKTPOHHAS CumMmeTrpust BOJTHOBBIX (DyHKIUI. BO30HBI 1 KOHTPOJIBHBIE BOIIPOCHI
KoH(puUryparus (dbepmMuOHbl.  MHOTO2JEKTPOHHBIE  ATOMBI. / BBI-
aTOMOB O6mue HPUHIHIIBI OINUCaHus HONHCHAC
MHOT03JIeKTpOHHOTO aToMa. [Tpunuun [Taymu TPaKTHICCKUX
U KBAaHTOBOMEXaHHUYecKas (HOpPMYIHUPOBKa 3azianuit / B1-
MOJIHEHUE

KOHTPOJIBHON PabOThI

2.3.3. JJaGopaTopHble 3aHATUS
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CornacHo y4eOHOMY IUIaHY 3aHATHS J1a0OpPaTOPHOTO TUIA MO JAHHOW JIMCHUILIMHE
MPEeIyCMOTPEHBl B pamkax ydeOHod mucturummabl B1.B.15 OOmmit dusmdeckuii mpakTuKym
(AtomHas ¢usuka) (cMm. coorBercTBYOMYIO PIT/T).

2.3.4. llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

CoryacHo y4eOHOMY TUIaHY KypcOBBIE pa®OThI (MPOEKTHI) MO JAHHOW IUCIUIUIMHE HE
MPEAYCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAUYECKOr0 00ecnedeH s 1JIsl CAMOCTOSITEILHOI PadoThI
o0yyaromuxcs Mo JMCHUILIMHE (MOLY110)

Ne
/1t

[Tepedyenn yueOHO-METOIUUECKOTO OOSCTICUCHHS TUCIIUILIHBI

Bux CPC N
TI0 BBITIOJTHEHHUIO CAMOCTOSITEIILHON pabOThI

1 | TIpopabotka yueOHOro |MeTroauyecKkue yKazaHHWs IO OpPraHu3alldld CaMOCTOATEIbHOU

(TEeOpETHYECKOTO) paboThl CTYJACHTOB, YTBEPKJIEHHbIE Kadeapoil ONMTOAIEKTPOHUKH,
MaTepuana); npoTokod Ne 6 ot «01» mapra 2017 r.
BBIIIOJIHCHUEC

WHAWBUAYAJIbHBIX

3aaHuil; pedepar;
MOJITOTOBKA K TEKYIIEH
U MPOMEKYTOUHOM
aTTecTaluu

2 [ToaroroBka K mpaxkTH-
YECKHAM 3aHATHAM

Metoanueckue yka3zaHus IO OpraHu3aliul CaMOCTOSITENIbHON pa-
00Thl CTYAECHTOB, YTBEpPXICHHbIE Kadeapoll ONTOIIEKTPOHUKH,
npoTokoa Ne 6 ot «01» mapta 2017 1.

3 [ToaroroBka k MeTtonudeckie yka3zaHUs [0 OpraHU3alUd CaMOCTOSITEIbHOMN
BBIIIOJIHEHUIO paboThl CTYACHTOB, YTBEPXKICHHbIE Ka(eapoil ONTOIEKTPOHUKH,
11abOPaTOPHBIX poTokoa Ne 6 ot «01» mapta 2017 1.
pabot
No [Tepeuens yueOHO-METOINYECKOTO OOECTICUEHHS
/_ HaumenoBanue paznena (Tembl) JTUCIUILIAHBI 110 BBIOJHEHUIO
w CaMOCTOSITEIbHON paboOThI
1 |BBenenue B aTOMHYIO (PU3UKY 1. bapko A.Il., [opom B.C., JIeicenko B.E.,
5 [InanerapHas MoJieIb aToMa Huxutun B.A., IlpoxopoB B.II., Xotusuckas E.b.
Pesepthopma—bopa AtoMHas (u3nKa: y4eOHO-METOAMYECKOE I0COoOHe.—
3 KopnycKynsipHO-BOJIHOBOM Kpacnonap: Kybanckuii roc. yu-t, 2016.
Tyaau3Mm 2. OnekTpoHHBIH  Kypc  «DPuszuka  aToMa»
4 |OcHOBBI KBAHTOBOI TEOPUM (BxirO4aeT B ceOsi: 1) ANeKTpOHHBIA KypC JEKIUid; 2)
Vpasrenus lpeunrepa u KOHTPOJIBHBIE BOTIPOCHI MO pa3fesiaM yueOHOTO Kypca;
5 KBAHTOBAS TEOPHS ATOMA BOZOPOZA 3) mpakTHuYecKue 3aJaHus IO paszjaeraM y4eOHOTro
6 |MHOrOOICKTOHHbIC aTOMBI Kypca; 4) TecTsl 1o pa3jeniaM y4eOHOTo Kypca); peKuM
JOCTyma:
7 |ATOM B MoOJi€ BHEITHUX CHIT
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[Tpunnun [Taynu u anexrpoHHas
KOH(UTypamnus aToMOB

9 |PeHTreHOBCKOE M3ITy4YECHUE

MonekynsipHbIe CIIEKTPBI U
XUMUYECKask CBSI3b

10

11 |Ournyeckre KBaHTOBBIE
reHepaTOpPhI

12 |MaxkpockonruecKiue KBaHTOBBIC
SIBJICHUSA

http://moodle.kubsu.ru/

3. Uponos WM.E. KBantoBas ¢usuka. OCHOBHBIE
3aKOHBI: y4eOHOe Tocobue [DIeKTpOoHHBIH pecypce]:
yueb. mocobue — DnekTpoH. JaH. — MockBa:
W3narensctBo «Jlaboparopus 3nanui», 2017. — 261 c.

— Pexxum noctyna:
https://e.lanbook.com/book/94103
4. Upomos W.E. 3amaum mo oOmel ¢usuke

[DnexTpoHHBIH pecypc]: y4el. mocobue — DIEKTPOH.
naH. — Mocksa: U3narensctBo "Jlaboparopus 3HaHui",
2014. — 431 c. — PexxuMm gocryma:

https://e.lanbook.com/book/66335

5. bynkep 1. Atomuas ¢usuka [DIEeKTpOHHBIN
pecypc]: yaeb. mocobue / [. bynkep, . Kumbenn, /I.
HeMumnb. — DnektpoH. nad. — MockBa: Ou3Matiur,
2010. — 396 c¢. — Pexxum gocryma:

https://e.lanbook.com/book/48253 6. Illnonbckuit
3.B. Aromnas ¢usuka. Tom 1. BBenenue B aToMHYyI0
¢u3uky [DnekTpoHHBINH pecypc]: yued. — DIEKTpOH.
na". — Cankr-IlerepOypr: Jlanp, 2010. — 560 c. —
Pexxum nocrymna:

https://e.lanbook.com/book/442

7. lnonsckuit D.B. Atomuas ¢usuka. Tom 2.
OCHOBbl ~ KBAaHTOBOM  MEXaHMKH U  CTPOEHHE
AJICKTPOHHOM 000JI0YKH aTOMa [ DIIEKTPOHHBIHN pecypc]:
yue0. — OnektpoH. maH. — Cankrt-IlerepOypr: Jlans,
2010. — 448 c. — Pexxum gocrymna:

https://e.lanbook.com/book/443

Y4eOHO-MeTOAMYECKUE MaTepHalIbl ISl CAMOCTOSITENIbHOM paboThl 00yJarOIIMXCs U3 YUCIIa
WHBAJUIOB U JIULI C OTPaHUYEHHBIMU BO3MOXHOCTAMU 370poBbst (OB3) npenocrasisiorcs B opmax,
aIalITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3I0POBbS U BOCHPUATUS HHPOPMAIUH:

[[J'Iﬂ JijI ¢ HAPpYIICHUAMU 3pCHUS:

— B miedyaTHo# popme yBennyeHHBIM MIpU(TOM, — B OpME ANEKTPOHHOTO JOKYMEHTA.

JUJ1s1 JIAI] C HApYIICHUSIMH CITyXa!
— B IIeyaTHOU ¢opme,

—B q)opMe QJICKTPOHHOT'O IOKYMCHTA.
I[J'IFI JIMI ¢ HAPYIICHUAMU OTIOPHO-ABUI'ATCIIBHOTO aIlliapara:

— B Ie4aTHoM ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

I[aHHLIfI NEpCUCHb MOKET OBITh KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHICHTA

oOyuaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOT MU

B nponecce nperogaBaHud JUCHUITIIMHBI UCTIOJIB3YIOTCA CIICAYIOIIUC MCTOABI:
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- JEKINH;

— MIPOBEACHUE MPAKTHYECKUX 3aHATHIH;

- JIOMAIIHUE 3/1aHUS;

— OIIpOC;

— WHIMBUyaJIbHbIC IPAKTUYECKUE 3a1aHUS;

— KOHTPOJIbHBIE pabOTHI;

— TECTUPOBAHUE;

- KOHCYJIbTallMK MIPENOJaBaTelIeH;

— CaMOCTOsATENbHAsT paboTa CTYAEHTOB (M3yYeHHE TEOPETUUECKOTO MaTepuaia,

MOJITOTOBKA K JIA0OPATOPHBIM 3aHSATHSIM, BHITIOJTHEHNE TOMAITHUX paOOT M MHIUBUIYaIbHBIX

THUIIOBBIX PAacUYeTOB, MOJrOTOBKA K OMPOCY, TECTUPOBAHHIO U IK3AMEHY).

J1i1st poBeIeHHsT BCEX JISKIMOHHBIX U MMPAKTHYECKHUX (CEMHHAPCKHX) 3aHATHH UCTIONB3YIOTCS
MYJIbTHMEUIHBIE CPEICTBAa BOCHPOM3BEACHUS AaKTHBHOTO COAEPKUMOTO, TO3BOJISIOIIETO
CITyIIATEII0 BOCIIPUHUMATH 0COOCHHOCTH U3y4aeMOT0o MaTepHraia, 3a9acTyl0 UTPAIOIIHNE PEIIAIOIIYIO
PO B TMOHMMAHWU M BOCIIPUATHH, a Takke (POPMHUPOBAHUM MPO(HECCHOHATEHBIX KOMITETCHIIUH.
WHTepakTHBHBIE ayIUTOPHBIC 3aHSTHS C WCIOJIH30BAHUEM MYIbTHMEIUIHBIX CHCTEM ITO3BOJISIOT
aKTUBHO U 3()()eKTUBHO BOBJIEKATh YUALIUXCS B yU€OHBIN MPOIIECC M OCYILIECTBISATH 0OPATHYIO CBSI3b.
[ToMuMO 3TOTO, CTAHOBHUTCS BO3MOXHBIM 3(h(heKTHBHOE 00CYKIIEHHE CIOXKHBIX U JUCKYCCHOHHBIX
BOIIPOCOB U MPOOIIEM.

[lo w3ydaemoil JUCHUIUIMHE CTYIEHTaM MPEJOCTABISIETCS BO3MOXKHOCTh OTKPBITO
M0JIb30BaThCs (B TOM YUCIIE KONMUPOBATh HA JIMUYHBIE HOCUTENH MH(OpPMAIMK) MOArOTOBICHHBIMU
BEYIIMM JJAHHYIO JUCLMILIMHY NpernojaBaTeieM MaTepruajaMi B BU/IE 3JIEKTPOHHOI0 KOMILJIEKCa
CONPOBOJK/ICHNs, BKIIOUYAIOIIEro B ceOs:

- JIEKTPOHHBIE KOHCIIEKThI JIEKIIHA;

- JIEKTPOHHBIE TIaHBI IPAKTUYECKUX (CEMMHAPCKUX) 3aHATUH;

- JIEKTPOHHBIE BApUAHTBl y4EOHO-METOIUYECKUX MOCOOMH Ul BBINOJHEHUS
71a00paTOPHBIX 3aJJAHUH;

- CIMCKHM KOHTPOJIBHBIX BOIIPOCOB K KaXKJI0W TEME U3y4aeMOTro Kypca;

- pa3sHOOOpa3HyIO JONOJHUTEIbHYIO JIUTEPATYPY, OTHOCSALIYIOCS K M3ydaeMon

JMCLUIUIMHE B 3JEKTPOHHOM BHUJE (B Pa3IMUYHBIX TEKCTOBBIX (hopMaTax U IpapuuecKux

dbopmarax, a Takke B popmarax *.pdf, *.djvu.

ConpoBoxk/ieHHE CaMOCTOSATENILHON pabOThI CTYAEHTOB TaKXKe OPraHU30BAHO B CIEAYIOIIUX
dhopmax:

— yCBOEHHE, JIOTOJHEHNE W BHHUKAHUE B pa3Oupaemble pa3fieiibl AUCLUIIINHBI

IIPU OMOUIM 3HAHUHN NOJTy4aeMbIX 0 CPeJICTBAM M3YUYEHUsI PEKOMEHIYeMOH JIUTepaTypsl U

OCYIIECTBIISIEMOE TyTEM HalMCaHus pedepaTuBHbIX paboT;

— KOHCYNIbTAallUM, OPraHU30BaHHBIC JUISI Pa3bsICHEHHUs] MPOOJIEMHBIX MOMEHTOB

IPU CAMOCTOSITEIbHOM M3Y4YE€HUM Te€X MM WHBIX AaclleKTOB pa3JesioB YCBaWBaeMOM

nH(pOpMAaIUY B AUCLUIIUHE.

OcHoBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH, HUCIIOJB3YyEeMbIE B y4eOHOM Ipoliecce:

— UHTEpPAKTUBHAS JIEKUUS C MYJIbTUMEIUHHOM CHCTEMOW C aKTHUBHBIM

BOBJICYEHHEM CTYJICHTOB B y4eOHBII Ipoliecc 1 00paTHOM CBA3bIO;

— JEKIMU € TPOOIEMHBIM U3JI0KEHUEM;
— o0cCy»X/IeHHE CIIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelieHne
npobiem;
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— KOMIIBIOTEPHBIE 3aHATHS B PEKUMax B3aUMOJCUCTBUSL «IIpenojaBaTellb —
CTYJIEHT», «CTYICHT — MPEINO0AaBaTENb», «CTYIACHT — CTYACHTY;

— TEXHOJOTUM  CMEIIAHHOTO  OOydYeHHWsS: JUCTAHIMOHHBIC 3aJaHUs U
YIPAXHEHHUSI, COCTABJICHHE TII0CCAPUEB TEPMHUHOB U OTIPEICIICHUH, TPYIIOBbIe MeTo 16l Wiki,
WHTEPHET-TECTUPOBAHNE U AHKETUPOBAHHE.

HNHuTepakTrHBHBIC 00pa30BaTEIIBHBIC TEXHOJIOTHH, UCTIOJBE3YEMbIC B ayTUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHS Pa3BUTUS KPUTUUECKOTO MBIIIICHUS;

— JICKITUU C TIPOOJIEMHBIM U3JIOKEHUEM;

— HCIIOJIb30BAHUE CPEACTB MYJIbTUMEINA;

— M3y4YeHUE U 3aKpeTIeHHe HOBOTO MaTepuaia (MHTepaKTUBHAS JIKIUs, paboTa
C HArJasiIHBIMH TOCOOWSMH, BUJEO- W ayauoMaTepualiaMH, HCIOJIb30BAaHUE BOIPOCOB,
Cokparuueckuii 1ua-

JI0T);

— OOCYXJEHHUE CIIOXKHBIX U JUCKYCCHOHHBIX BOIPOCOB M mpobiieM («3aiiMu
MO3UINIO (IIKaJa MHEHH)», MPOEKTUBHBbIE TeXHUKHU, «OIUH — BIABOEM — BCE BMECTEY,
«CMeHH TTO3HITNIOY,

«/luckyccust B cTUIIE TEIEBU3MOHHOTO TOK-TIIOY», A€0aThl, CAMIIO3UYM);

- paspemienue npobdiem («/lepeBo pemenuit», «Mo3roBoil mTypm», «AHAIN3
Ka3ycoB»); — TBOPUYECKHE 3aaHNUS;

— paboTa B MaJIbIX IpyIIax;

— HCIOJIb30BAHUE CPEJCTB MYJIbTHUMEINA (KOMITbIOTEPHBIE KJIACCHI);

— TEXHOJIOTUSl KOMIBIOTEPHOTO MOJECIMPOBAHUS YHCIEHHBIX pacyeToB B

nmwkeHepHomarematudecko cucteme MATHCAD (unm cuctemMe  KOMIIBIOTEPHOM
marematuku MATLAB).

Z[J'Iﬂ Jiul € OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBbA IPECAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BAaHUEM 3J'I€KTpOHHOﬁ IIOYTHEI.

4. OueHoYHBbIE CPeICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH 1
NMPOMEKYTOYHOM aTTeCTANHU

4.1. ®oH/ OLEHOYHBIX CPECTB /sl MPOBEAeHUS TEKYIIEro KOHTPOJIS

@DoH/ OLICHOUHBIX CPEJCTB JUIs IPOBEACHUS TEKYIIETO KOHTPOJIS COEPIKUT:

— KOHTPOJIbHBIE BOTIPOCHI 110 y4eOHOI nporpamme;

— MPaKTUYECKHUE 3a/1aHUs 110 YUeOHOI mporpaMme;

— TECTOBBIE 33/IaHU 110 YUeOHOM MporpaMme; — TeMbl pedepaToB Mo ydeOHOM mporpamme;
— KOHTpPOJIbHBIE paboThI 10 yueOHOI mporpamme.

KoHTposabHbIe BONPOCHI 10 Y4eOHOIH IporpamMmme

B nmpouecce mOArOTOBKM M OTBETaM Ha KOHTPOJbHBIE BOMPOCHI (OPMHUPYIOTCS U
ouenuBatorcst Bce TpeOyemble ®I'OC u OOIl mns nampasinenus 03.03.02 dusuka (mpoduis:
OdynnamentanbHas ¢pusnka) kommerennun: OK-7, OITK-1.

Hwxe npuBoaATCS IpUMepbl KOHTPOJIBHBIX BOIPOCOB JUIs paboueil mporpamMmsl.
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[TonHBII KOMIUIEKT KOHTPOJBHBIX BOIPOCOB JJIsi BCEX pa3AelioB pabodell MporpaMMel
npuBoautcs B ®OC mucuummmabet b1.6.07.05 «AtomHas dusukay.

2. Ilnanerapuas moaeab atoma Pesepdopaa—bopa.

1. KakoB ¢pusnyeckuii cMpIC gricesr M u N B 0600menHoi hopmyne bansmepa?

2. KakoBbl JIMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOW W JIJIMHHOBOJIHOBOW JIMHHM
cepun [lamena?

3. KaxoBa myiiHa BOJIHBI, COOTBETCTBYIOIIAs TpaHuIle cepun bansmepa?

4, KaxoBa wactora rosioBHo# nuHuu cepun Jlaiitmana?

o. ATOMBI BOJIOpPOJIa HAXOJATCS B COCTOSIHUM ¢ N = 5. CKOJIBKO JTMHUI COAEPKUT
€ro CHEeKTp U3JTyueHus?

6. B uem cocrout cyTh KOMOMHAIIMOHHOTO NpuHIMNa Putna?

1. Hcnons3yss KOMOMHAIIMOHHBIN MPUHIINI, TTOKAKUTE HA OJHOM U3 NMPUMEPOB,
KaK MO>XHO TMOJYYUTh YaCTOTY JJIs BTOPOM TTMHHOBOJIHOBOM JInHuM cepuu [lamena.

8. KaxoBbl paznuuust Mex 1y MoJienbio aroma Pesepdopaa u reopueit bopa?

9. [Touemy monens atoma Pesepdopma HecoBMecTHMa C TIPEACTABICHUSMH
KJIacCUYeCcKOM (pU3UKH?

10.  Pa3zpsacaute cmbicn moctynatoB bopa. Kak ¢ mx momompio OOBSCHHTH
JINHEMYaThIi CIEKTp aToMa Bojopoaa’?

11.  Hcxoms u3z teopuu bopa, ompenenutre CKOpPOCTh IBMKEHHS IJIEKTpOHA Ha
MIPOU3BOJILHOM SHEPreTHYECKOM YPOBHE.

12. Omnpenenure MakCHMaJbHYIO JUIMHY BOJIHBI CBETa, MPU KOTOPOW BO3MOKHA
HMOHM3AIUs aTOMa BOJIOPOa, HAXOSIIErocsi B OCHOBHOM COCTOSIHUU.

13.  Kakyrw suepruio (B 3B) momwkeH umeTh (GOTOH, YTOOBI NEPEBECTH aTOM
BOJIOPOJIa M3 OCHOBHOTO COCTOSIHUS B COCTOSTHHE ¢ N = 57

14, CpaBHuTE NEPBLI COPOBCKUIA paguyc Ajs aTomMa Bogoposa u ajis He™,

15. B yewm 3akito4aroTcsi IpOTUBOPEUUS U HEJAOCTATKH Teopun atoMa bopa?

16. B 4em cymiHOCTh onbiToB @panka u ['epua?

17.  Kakue OCHOBHBIE BBIBOJIbI MOYKHO CZENIaTh HA OCHOBAHUU OMNBITOB PpaHKa U
I'epma?

18.  Ilpm xakoM YyCKOpSIOIIEeM MOTCHIMaIe OyJeT HaOJI0AaThCsl PE3KOE MaJICHUe

AHOIHOTI'O TOKA B OIIbITax chaHKa u Fepua, CClIn TPY6Ky 3aIllOJIHUTh aTOMAapHbIM BO,Z[OpOI[OM?
19. O6I>SICHI/IT€, Ha KaKHuX Yy4aCTKax BOHBTaMHepHOﬁ XapaKTCPUCTUKU HMCIOT
MCCTO YIIPYIUue€ U HA KaKUX — HECYIIPYIU€ CTOJIKHOBCHHS 3JICKTPOHOB C aTOMaMMU.

5. YpaBuenus lllpenunrepa u KBaHTOBas TEOPUS ATOMA BOJIOPO/IA.

1. B yem 3akirouaercst craTUCTUYECKas HHTepIpeTalys BOJIHOBON QyHKINH?

2. Jlia kakux yacTul crupasenanBo ypaBHeHue [llpennnrepa?

3. Ilouemy ypaBHenue Illpenunrepa copMyIHpOBaHO Kak BOJHOBOE
ypaBHeHue?

4. 3anuiuuTe BPEMEHHOE U cTanuoHapHoe ypaBHeHus Illpeaunrepa u
MIPOAHATIU3UPYHUTE UX.

5. CoBepmnre nmepexox oOT BpeMeHHoro ypaBHeHus Ilpenunrepa
CTallMOHAPHOMY.

6. 3anuiuTe OJHOMEPHOE BPEMEHHOE U CTallMoHapHOoe ypaBHeHus penunrepa

U IPOAHAIU3UPYNTE UX.
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1. 3anuimnTe BpEMEHHOE M CcTanuoHapHoe YypaBHeHus Ipeaunrepa B
omepaTopHOii hopme U IpoaHATH3UPYNUTE UX.

8. Kakoili BbpIBOJ MOXKHO cJenaTh, CPaBHMB CTAalMOHAPHOE YpPABHEHHE
Hlpeaunrepa ¢ ypaBHEHHEM Il COOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX (DYHKIIUN?

9. UTto MOXKHO cKa3aTh 00 oreparopHoii opme ypaBHeHus [lIpenuarepa?

10.  Kakas yactuua sBiIsieTcsi CBOOOTHOM?

11.  IlokaxuTe, 4TO SHEPreTUUYECKUM CHEKTpP CBOOOJHO ABMIKYLIEHCS YaCTHIIbI

SIBJISIETCS] HEIIPEPBIBHBIM.

12. Haiimure coOCTBEHHBIC 3HAUEHUS DHEPIHM YACTHUIBI B  OJHOMEPHOM
«TOTEHIMAIBHOM siMe» ¢ 0ECKOHEYHO BBICOKUMU «CTEHKaMM».

13.  KakoBa HamMeHbIIas DHEPrHs YacTUIBl B «IOTEHIMATBLHOH sMe» C
OECKOHEYHO BBICOKUMH «CTEHKaMU»?

14.  OObscHuTe, HOYEMY HAMHM3IIIEE COCTOSTHUE OCIIMIUISITOPA HE MOXKET 00J1a1aTh
HyneBod sHepruei. 15. Kaxumu cBoiictBamu MuKpouacTHl] OOYyCJIOBJIEH TYHHEJIbHBIN

abdexr?

6. MHOI03/1IEKTPOHHbIE ATOMBI.

1. 3anummTe cTarMoHapHoe ypaBHenwe IlpeawmHrepa mnms BOIOPOIOMOI00HOM
cuctemsbl. [IpuBeante mpuMepsl BOIOPOIOTIOTOOHBIX CUCTEM.

2. [Touemy HamboOIEE MOIXOAAIIEH KOOPAMHATHOW CHCTEMOM UISI PACCMOTPEHHUS aToMa
BoJIopofa sisiercs cepuueckas? [Ipoananm3upyite (KaueCTBEHHO) X0/ PEIICHUS CTAI[MOHAPHOTO
ypaBHenus Ulpenunrepa mmist atoma BoJopoAa B chepuueckux KoopauHaTax. Kakue BBIBOBI
CIEAYIOT U3 €ro peuieHus?

3. 3anumuTe COOCTBEHHbIE 3HAUEHUS SHEPIrUU DJJEKTpOHA B aTroMe BOJOPOJa,
omnpeznensieMble pemienrem ypaBHeHus llpeaunrepa, m nmpoananusupyite ux. B dyem otinuuue u
CXOJICTBO C pe3yJibTaTaMu Teopur bopa?

4. Kakue BenuuuHBbI 1l 3JIEKTPOHA B aTOME OIPEJIEsICHbl, €CITU U3BECTHBI KBAHTOBBHIE
gucna N, | u m? 5. [louemMy KBaHTOBasi MEXaHUKa HE MCIIOJIb3YyeT MPEICTABICHUE 00 IEKTPOHHBIX
opbutax? UTo XapakTepu3yrOT KBaHTOBbIC yncia N, | u mi?

6. Kakue BeaMUYMHBI, XapaKTePU3YIOIIKE DJICKTPOH B aTOME BOJIOPOJIA, KBAHTYHOTCS?
3anuIuTe COOTBETCTBYIONIUE (POPMYJIBI.

7. [TpeacTaBbTe CUMBOJMUYECKYIO 3aMUCh 3JIEKTPOHOB B coctostHusx ¢: 1) n=3,1=0, 1,
2;2)n=4,1=2;3)n=2,1=1.

8. KakoB (u3uueckuii CMBICT pacHpee/ieHds IUIOTHOCTH 3apsia B JJIEKTPOHHOM
obOmnake?

9. CohopmynupyiiTe mpaBuiaa oTOOpa Jisi OpOUTAILHOTO M MArHUTHOTO KBaHTOBBIX
yucen. Beerna mu oHu BeINONHSIOTCS? Kak MOKeT U3MEHSThCS IJIaBHOE KBAHTOBOE YHCIIO?

10. Kakue mepexonbl cooTBeTcTBYIOT cepun [lamena? Mcmonb3yiiTe CHMBOIHYECKYIO
3aIIUCh COCTOSIHUI.

11.  KaxoB KBaHTOBO-MEXaHMUYECKHI CMBICI IEPBOr0 GOPOBCKOTO paauyca?

12. B yem oTnuyme BHIBOJIOB KBAaHTOBOM MEXaHHWKHU W Teopuu bopa mns 1S-cocTosHus

QJICKTPOHA B aTOMEC BOI[OpO,I[a?
13. QHCKTpOH B aTOMEC BOIOpPOJa HAXOJUTCS B Is-cocTostHum. OHpC,Z[CJ'II/ITe HanboJee
BEPOATHOC pACCTOAHUC BJICKTPOHA OT sSpa.
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HpaKaneCKne 3aJaHus 110 yqeﬁﬂoﬁ nmporpamme

B mpomecce MOArOTOBKM W BBIMOJHEHHS MPAKTUYECKUX 33JaHUN  (OPMHUPYIOTCS |
ouenuBatorcst Bce TpeOyembie ®I'OC u OOIl mns nampasnenus 03.03.02 dwusuka (mpoduis:
®ynnamenrtanbHas ¢pusuka) kommnereHuuu: OK-7, OIIK-1.

Hwxe npuBoAsSTCS MPUMEPHI MPAKTUYSCKUX 3aIaHUH 11 pabodeii mporpaMMBl.

[TomHBIE KOMIUIEKT MPAaKTUYECKUX 33JaHUN s BCeX pas3leioB pabodeld MporpamMMbl
npuBoutcs B ®OC mucnurmmast 51.65.07.05 «ATomHast Gusnkay.

2. Ilnanerapuas moaeab atoma Pesepdopaa—bopa.

1. Haiitu nnst Bogopoaonogo0HOTO MoHa paauyc N-ii OOPOBCKOM OPOUTHI U CKOPOCTH
AJIEKTpOHA Ha HEeW. BbIYMCINTD 3TH BETUYMHBI JUIsS IEPBOM OOPOBCKOW OpOMUTHI aToMa BOJOpOJia U
nouna He".

2. Haiitu nnst Bogopoaonoao0HOTO MoHa paauyc N-ii OOPOBCKOM OPOUTHI U CKOPOCTH
AJIEKTpOHA Ha Heil. BEIYMCINTD 3TH BENTWYHMHBI A7l BTOPOH OOPOBCKON OpOUTHI aTomMa BOJOpoJa U
HMOHa

Lit.

3. OnpenenuTs i aToMa BoJ0poa ¥ noHa He™: SHepruio CBsI3M 2JIEKTPOHA B OCHOBHOM
COCTOSTHUM W MTOTCHIIMA HOHU3AIINH.

4. OmnpenenuTs Ajs atoMa Bogopoja U nona He™: mepBulil moTeHMan BO30OYXKICHUS U
JUTMHY BOJIHBI TOJIOBHOM JTMHUM cepu JlaiimaHa.

5. OnpenenuTh 1J1s aToMa Bojiopoia 1 noHa Li*™*: sHepruro nonusanum.

6. OmnpenenuTh I atomMa BOAOpoAa W uoHa He™: ckoOpocTh JIEeKTpoHAa Ha BTOPOM
OOpOoBCKOI opouTe.

7. OnpenenuTh Ajs aToMa BoA0opoa U noHa He™: KUHETHYECKYIO SHEPTHUIO BJIEKTPOHA B
OCHOBHOM COCTOSIHUH.

8. Jluis atomMa BoiopoJia M noHa Li*™ onpenenuTh: KHHETHYECKYIO SHEPTHUIO SJIEKTPOHA B
OCHOBHOM COCTOSIHUH.

0. Haiitu sHepruro nonusauuu 118 nonos He* u Lit™,

10.  Omnpenenuts paguyc IepBoil GOPOBCKON OpOUTHI s nona Li*™,

6. MHOr03/1EKTPOHHbIE ATOMBbIL.
1. HaiiTh BO3MOXHBIC 3HAYEHHUS TOJHBIX MEXaHHYECKMX MOMEHTOB 3JICKTPOHHBIX
060J109eK aTOMOB B cocTosausx “P u °D.

2. Jlomucats HEAOCTAIONINE KOMIIOHEHTHI MYJIbTUILIIETOB P32, °D1, *Fsi2, °P2,°Da, *P1r2.

3. Bo03MOXHBI 11 clIeAyrOIHe COCTOSIHUS: 231, 3S0, 3Po, 3S112, 2S112, °Do, ?D12?

4. Kakue u3 cleylomux onTHIECKUX TIepeXoioB paspetuensl: 2S12 — 2Dasz, 2Parz — 2Darz,
1S0—3P1,?

5. OauH U3 2JEKTPOHOB aToMa Trefusl UMeeT TJIaBHOE KBaHTOBOe yucio 1 apyroit 2.

3anucaTb BO3MOJKHBIE DJIEKTPOHHbIE KOHGUIypalMM U CIEKTPOCKONMHUYECKHe O0O03HAuCHHS
COOTBETCTBYIOLIUX COCTOSIHUH.

6. Kakue cocrostnus Bo3moxHbl y P, D u F TepMoB, orpannyeHHbIe BETMUMHON CIIMHA S
ot 0 1o 5/2?7 3anucaTh BO3MOKHBIE CIIEKTPOCKOITMUECKHE 0003HAUEHUS COCTOSHHIA.

7. Bo BHemHel 000J04Yke aTroMa HaxoAATCs TPU OJIEKTPOHA C OpOUTAIBHBIMU
KBAaHTOBBIMH uuciami 1, 2, 3. OnpeaenuTs BO3MOKHbBIE COCTOSTHHUS aTOMa.
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8. HaiiTu BO3MOXHBIE COCTOSIHHSI aTOMa Yrjepoja, JJEKTpPOHHas KOH(HUrypauus
KOTOPOTO
1s% 252 2p 3d.

9. Haiitu ¢ nmomompro mpaBuna XyHJa IOJIHBIM MEXaHUYECKMH MOMEHT aromMa B
OCHOBHOM COCTOSIHHH, €CJIY €r0 He3aloIHeHHAst 1I01000JI09Ka COAEPKHUT CeMb O-3JIEKTPOHOB.

TecToBble 3a1aHus 110 Y4eOHOI mporpamMmme

B mporiecce moATOTOBKY M BBITIOJHEHUSI TECTOBBIX 3alaHU (OPMUPYIOTCS M OIICHUBAIOTCS
Bce Tpedyembie ®I'OC u OOII gnst nanpasnenus 03.03.02 dusuka (npoduiib: OyHAaMEeHTaIbHAS
¢uzuka) komnerenmu: OK-7, OITK-1.

TecToBBIC 3a1aHKSI COCTOUT U3 Psifia TEOPETHUYECKUX BOMPOCOB MO TEMATHUUYECKUM pasjiesiaM
paboueii mporpaMMbl Y4€OHOM TUCIIUTIITUHBI.

Cucrema OLIEHOK BBITIOJTHEHHUSI KOHTPOJBHOTO TECTUPOBAHMUS:

— «OTJIMYHO» — KOJIMYECTBO MPABWIHHBIX OTBETOB OT 85% 1m0 100%:;

— «XOPOIIO0» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 70% 10 84%);

— «YIOBJIETBOPUTEITHHOY» — KOJIMYECTBO MPABUIBLHBIX OTBETOB OT 55% 110 69%.

Hwxe npuBoauTcs mpuMepsl KOHTPOIBLHOTO TECTUPOBAHHUS B BUE JBYX BAPHAHTOB TECTOBBIX
3a/IaHAN K pa3feny 2 yaeOHON JUCITUTIITUHBL.

[ToHBIM KOMIUIEKT TECTOBBIX 3aJJaHUM ISl BCEX pa3/ieioB pabovei mporpaMMbl IPUBOUTCS
B ®OC mucrumnmnst 51.6.07.05 «ATomHuas gusukay.

2. Ilnanerapuas moaeab atoma Peseppopaa—bopa

Bapuanr 2

1. Ecnu B onbiTe Pesepdopna no paccesauto O-vyactuir Ha 3070T0H osibre O-yacTuiibt
3aMEHUTDH HA TIPOTOHBI, TO JOJISI PACCESIHHBIX YaCTHUIL

2. DNeKTpUUYECKU TOK B razax 00ycCJIOBIICH HAIIPaBJIEHHBIM JIBH>KEHUEM 3apsIoB.

3. [Ipn osnekTposinze MPOMYCKAIOT OJMHAKOBBIA TOK JUISI OJHOBAJIEGHTHBIX U
JIBYXBaJCHTHBIX aTOMOB MeTaJuI0OB. [Ipu 3TOM Ha 35IeKTpo/ie 3a OJTHO U TO K€ BpeMsI MOJIeH BellecTBa
OJIHOBQJICHTHBIX aTOMOB BBIJICIIUTHCS B (cxonbKO) pas(a) (60mBIIIC MM MEHBIIIE).

4. B wMogenu Tomcona aroM BOIOpoAa TPEACTaBIAET COOOM MOJIOKUTEIHHO
3apsHKEHHBIN 11ap, B IIEHTPE KOTOPOTO HAXOAUTCS

5. B ombitax Pesepdopaa uucno paccesuubix H-yactuir okazanoch 3HAaUUTEIHHO ,
YeM YHCIIO MAJaloIIHX U UMENHCh cilydan paccesHus Ha yrasr O > 900,

6. W3 onbiToB Pesepdopaa crienyet, yTo B IEHTPE aToMa HaXOJUTCS (xakoii 3HaK)
3apsHKEHHOE PO, pa3Mephbl KOTOPOTO 3HAYUTETHHO (OoubIIIe MM MEHBIIIE) pa3MepPOB aToMa,
BOKPYTI' KOTOPOTO JIBHXKETCS yactuna. [Ipu stom Pesepdopn He cMor O0OBSICHUTH, OYEMY
TaKOM aToM

7. IIpu BBIBOme Qopmynsl Pesepdopna ans paccesnuss O-yactury ucnonb3yercs
CTaTUCTUYECKUI IMOJAXOJ W BBOAMUTCA IOHATHE . IIpu »3TOM paccesHue 00yCIOBIEHO

KYJIOHOBCKUM B3aUMOJCUCTBHEM D-‘-IaCTI/II_IBI C AApOM.

25



8. Hons paccessuabix O-yactur B onbite Pesepdopaa (3aBUCHUT WM HE 3aBHCHUT)

OT KUHeTH4YeCcKor sHepruu -uactum, 3apsaa saep aroMoB (OJIBIU U TOJIIMHBL (DOJIBTH.

9. OTHOCHTENBHOE YHCIIO PACCESHHBIX B onbiTe Pesephopaa yactur u cos*(0/2) caa3anb
MeX1y co00ii 3aBHCUMOCTBIO.
10. CriekTpasnbHON cepuell Ha3bIBalOT COBOKYITHOCTb CHEKTPAJIbHBIX JHHHM, KOTOpbIE B

CBOEH IOCJIEI0OBATEILHOCTH B LIKAJE JJIMH BOJIH WM 4acTOT U B PACHpEACIICHUH WHTEHCUBHOCTH
0OHapYXHBAIOT . IIpn 5TOM NTMHUM HYMEPYIOTCS HAa4MHAas C CaMOU (ITTMHHOBOJIHOBOM,
KOPOTKOBOJIHOBOI) MO Mepe YBEJIMYEHUS U MX MHTEHCHUBHOCTb C BO3pacTaHUEM HOMeEpa
(YBEIMUMBAIOTCSI, YMEHbBILIAIOTCS).

11.  BoaHoBoOe€ 4ncio 11000 CEKTPaTbHON JIMHUU MOYKHO IIPEICTABUTh KaK KOMOMHAIUIO
JIBYX .

12. B mocrynarax bopa mocrymupyercs TUCKPETHOCTh (KaKol XapaKTEpPHUCTUKH)
aTOMa M MUCXOJI U3 3TOT0 MOXHO OOBSICHUTH JIMHEWUYATBIN XapakTep (3MydeHus, paccesHus).

13. B cmekTpe W3iIydeHUs BOJOPOJAa B BHIUMOI OONACTH CIIEKTpa HAOIIOIACTCS Cepus

, @ B YIbTpa(HOJIETOBOM cepust

14. PazHocTh BONMHOBBIX uucen 4-i U 2- nuHUM B cepuu JlaliMaHa COOTBETCTBYET
BOJIHOBOMY YHCITY JUHUU CEPUU

15. JlnuHa BosHBI (DOTOHA, COOTBETCTBYIOIIETO 2-1 JIMHUK cepuu baibmepa y Bojgopoaa

, UEM JIJTMHA BOJIHBI TAKOM JIMHUM Y HOHOB TeJHsl.

16. ®Ou3n4ecKuil CMBICT MTOCTOSIHHOM [171aHKa COCTOUT B TOM, UTO OHA SIBJISISTCS] KBAHTOM

17. B cootBercTBHH C Teopue 3ommepdenbaa, €clid SHEPTHs BOAOPOA0IIOA00HOTO aToMa
En, TO 2/eKTpOH MOKET coBepIIaTh ABUKEHHE TOJBKO IO opOHTaNAM, U3 KOTOPBIX
KpYTOBBIX U AIUTANITUYECKHUX.

18.  CocrostHus, oTauyaroniecs (popmMoil TPAaeKTOPUHU IBYXKCHHUS M UMEIOIIUE TIPU STOM
OJIMHAKOBYIO JHEPrUI0, HA3bIBAIOT . 7 BBIPOKIEHHBIX COCTOSIHUM MOMEHT HUMITyJIbCa
JJEKTPOHA

19. B onsitax Byna mo pe3onaHcHoO#l (iyopeclieHIIuM aToMOB PTYTH PE30HAaHCHOE
BO30YXKJEHHE AaTOMOB PTYTH OCYLIECTBIISLIOCH JaMIION, CHEKTP H3JIy4eHHUs] KOTOPOU
JIMHEWYaTBIM.

Bapuanr 3

1. B ombitax Pesepdopma mydox [-uactury 3ameHMIM Ha My4OK MPOTOHOB. YTO
MU3MEHUJIOCH?

a) unciio O-4acTuir pacCesTHHBIX B 33J[aHHOM 3JIeMeHTe TesecHoro yria d0 yBenn4niocs,

0) uncno O-yacTuIl pacCessHHBIX B 33JaHHOM dJIeMeHTE TesiecHOro yria d0 yMEeHBIIHUIOCh.

2. B ombitax Pesepdopna myuox [O-yacTuiy 3ameHMIM Ha IMy4oK HeHTpoHOB. YUTO
M3MEHUJIOCH?

a) YHUCII0 D-‘IaCTI/IH PACCCAHHBIX B 3a/IaHHOM J3JICMCHTE TCJIICCHOI'O yTIJIa dd YBCJINYHNIIOCH;

0) uncno O-uacTuil paccessHHBIX B 33JaHHOM JJIEMEHTe TesiecHOro yria d0 yMeHbIINIOCH.
3. B ombite Pesepdopa miaatuHOBYIO (hOJIBIY 3aMEHIIM Ha 30JI0TYI0. YTO H3MEHMIIOCH?

a) YHUCII0 D-‘-IaCTI/ILI PACCCAHHBIX B 3aITaHHOM 3JICMCHTC TCJIICCHOI'O yI'Jjia dd YBCJINYHUIIOCH,

6) YHUCII0 D-‘-IaCTI/ILI PACCCAHHBIX B 3a/IaHHOM 3JICMCHTC TCJICCHOI'O YTJIa dd YMCHBIINJIIOCH.
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4. Cyrtb onbiToB Dapajest 10 3IEKTPOJIU3y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEIECTBA, BBIJCISIONICECS Ha AIEKTPOJIE MPH AIEKTPOIIHU3€E MPOHOPIIHO-
HAJIBHO KOJMYECTBY 3apsja, NEPEHECEHHOMY MEX/1y JIEKTPOIaMH;

0) KOJIMYECTBO BEIIECTBA, BBIACISAIONICECS HA HIIEKTPOIE P DIEKTPOJIN3E HE 3aBUCUT OT
BEJIMYUHBI IEPEHECEHHOTO 3apsiJia ¥ CHIIbI TOKa,

B) KOJIMYECTBO BEIIECTBA, BHLICISIONIEECS Ha AIIEKTPOJIC ISl PA3IMYHBIX AJIEKTPOIUTOB TIPU
OJTHOM M TOM € KOJHUYECTBE MEPEHECEHHOTO 3apsi/ia MPOTOPIHUOHATBHO aTOMHBIM BeCaM HOHOB;

T') DJIEKTPUYECKHI TOK B DIIEKTPOJIUTE OOYCIOBIIEH IBM)KCHUEM MOHOB M OJIMH IPaMM-aTOM
JOOBIX OJTHOBAJICHTHBIX WM JIFOOBIX JBYXBAJCHTHBIX MOHOB HECET C COOOI0 BCErja OJHO U TOXKE
KOJIMYECTBO JIEKTPUYECTBA, paBHOe uuciy Dapayes;

) DIEKTPUIECKUN TOK B DJIEKTPOJIUTE 0OYCIOBJICH IBM)KEHHEM MOHOB U OJMH TPaMM-aTOM
TOOBIX OJHOBAJIEHTHBIX MOHOB BCET/Ia HECET C COOOI0 OJHO M TOXKE KOJMYECTBO IJIEKTPHUECTBA,
paBHoe uncity @apazest, a TH00BIX IBYXBaJCHTHBIX HOHOB HECET € CO0O BCer/ia B iBa pa3a OOJIBIITNI
3aps;

€) KOJIMYECTBO BEIECTBA, BBIJCISIONICECS] Ha SJIEKTPOJIE UTS Pa3IMIHBIX OTHOBAJICHTHBIX,
JIBYXBAJICHTHBIX M  TPEXBAJCHTHBIX HWOHOB, KOTOpblE 0Opa3yloTCs TIpH  PACTBOPEHHH
COOTBETCTBYIOIIIMX COJIEH TIpH TIPOITyCKAaHWU DIIEKTPHUUYECKOTO TOKAa 3aBHCHUT OT BpPEMEHHU
MIPOIYCKaHWS;

) AJIEKTPOJTH3 HAOIIOAAIICS TOJIBKO JJISl COJICH IIEIOYHBIX METaJIOB.

5. DIEeKTPUYECKUM TOK B Pa3psKCHHBIX ra3ax MPEACTaBISIET COOOM:
a) IBUYKEHHE CBOOOIHBIX 3JIEKTPOHOB, SMUTHPOBAHHBIX B PE3YIbTaTe TEPMOIIEKTPOHHOM
SMUCCHH C KaToJa;
0) IBI)KEHHE HOHOB, 00OPA3YIONINXCSI TIPU HOHU3AIMH aTOMOB;
B) JBM)KEHHE CBOOOHBIX JIEKTPOHOB, 00pa3YIOIINXCS IPU HOHU3AIUU aTOMOB rasa; I')
JIBUKEHHE aTOMOB;
1) TBUKEHUE MOJICKYII.

6. [Ipn mpomyckaHUW 3JCKTPHUYECKOTO TOKAa dYepe3 pPa3psDKCHHBIC —Ta3bl
Ha0JI0IaeTCs TPEKOOOPa3HOE CBEUEHUE, KOTOPOE BBI3BAHO:
a) MOHHU3aIlMeH aTOMOB;
0) IBI)KEHHEM CBOOOIHBIX DJIEKTPOHOB;
B) JBM)KCHHEM HOHOB;
') PCeKOMOHMHAIMEH HOHOB M AJICKTPOHOB, CIICAYIOIICH MOCIe HOHU3AIUN aTOMOB;
1) yAapamH 3JeKTPOHOB 00 aHO/I;
€) yAapamM¥ HOHOB (KaTHOHOB) O KaTO/I.

7. B monaenun aroma ToMcoHa:

a) JIEKTPOH CUMUTAETCS HETOABUKHBIM;

0) MOJIOKUTENHHO 3apsKEHHAs YaCTh aTOMa CYUTAETCS HETMOIBIKHOM, TaK KaK 3HAUUTEIHHO
TSKEIJIEE DJIEKTPOHA;

B) pa3Mep MOJIOKUTETHHO 3apSHKEHHOTO «ITYIMHTa» 3HAYUTENBHO OO0JIbIIe pa3Mepa dJeK-
TPOHA,;

T') 9JIEKTPOHBI HAXOATCS Ha TOBEPXHOCTH TIOJIOKHUTENBHO 3aPsHKEHHOTO OOJIBIIIOTO «ITYIUH-
ray, IpUTATUBASICh UM;
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1) SIIEKTPOHBI HAXOATCSI BHYTPHU MOJIOKUTEIBHO 3apSHKEHHOTO «ITYAMHTa» U MOTYT COBEp-

1IATh KOJICOAHUS OTHOCUTEIBHO IOJI0KCHUS PaBHOBCCHUSA;

€) 2JIEKTPOHBI COBEPILIAIOT ABM)KEHUE BOKPYT MOJIOKUTEIBHO 3apsyKEHHON 4acTH aTOMa;

8. Pesynbrarte onbita Pesepdopaa:
a) 6ombpIMHCTBO [-yacTuil mpoxoasaT yepes (oJIbIy He UCTIBITHIBAS HUKAKUX OTKIOHEHHIA;
0) umcio paccestHHbIX [-uacTull yBenMunuBaeTcs ¢ yBEIMUEHUEM YIJIa PacCEsHUS;
B) 0-uacTuIBI OTKIOHAIOTCA HA yIIBI He 60mbme 90°;
I') YUCIIO paccesiHHbIX [-uacTuil oueHs mMaio;
1) €CTh Cllydau OTKJIOHeHus [-uactuil Ha 180°:

€) YUCJIO paccessHHbIX [I-yacTull ymMeHbIIaeTCs ¢ yBEJIMYCHUEM YIila pacCesiHUsl.

9. [Tocne onbiTOB 10 paccessHuto U-yactun Pesepdops crenan BIBOIBL:
a) CyIIeCTBYET siZiepHast MOJICIIh aTOMa;
0) OMBIT MOATBEPIIIA MOJIETh TOMCOHA;
B) CYILIECTBYET IJIAHETApHAsI MOJIENTb aTOMa,
T) B si7[pe CKOHIICHTPHPOBAHA MPAKTUYECKH BCS Macca aToMa,
) pa3MepHI sipa COTIOCTaBUMEI C pa3MepaMH aToMa,
€) pa3Mepsl sapa 3HAYUTEIIFHO MEHBIIIE Pa3MEPOB aTOMA.

10.  Yto Ha3pIBaeTCS MPUIEIHLHBIM PACCTOSHUEM?
a) pacCTOsIHUE MEXIY TPAaeKTOpHEH JBKEeHHS [-4acTHIIBI M aCHMIITOTOH K TPaeKTOPHUH;

0) paccTosiHUE OT aToMa JI0 MEPBOHAYAIBHOTO HAMPaBJICHUS IBWKEeHHS [1-4acTuIsr;,
B) TOJIIIMHA PACCEHBAIOIIIETO CIIOS;
T') CEUYCHUE paccesHus;

1) pa3HuLla MeXTy TpaekTopuei [-uacTuisl u runepOoInyecKoil TpaeKTopuei.

11.  KakoB ¢usudeckuit cMbIci 3((HEKTHBHOTO CEUSHUS paccestHus?
a) B MEXaHMYECKOW MOJICIH: ATO TUIONIa/IKa (MHIIICHB), IIOTIAB B KOTOPYIO YaCTHIIA UCTIBITHI-

BacT OTKIIOHCHHUC,

e,

6) B CTaTUCTUYECKOMH HHTCPIIPCTAINH: 3TO BEPOATHOCTD UCILITATDL PACCCAHUC OJIHOM YacTH-

B) 9Ta BeNMYMHA (PU3HMUECKOTO CMbICIIa HE UMEET;

I') ceYeHHe MyyKa paccesHHbIX YacTull B onbiTe Pesepdopaa;

1) CeYeHHE My4yKa MaJarolIiX YacTHIL;

€) OTHOLIEHUE CEYSHUS IMyYKa PACCeSTHHBIX YACTHI] K MHTEHCUBHOCTH MaIAlONIUX YaCTHUIL;
) OTHOIIIEHHE YUCJIa PACCESTHHBIX YaCTUIl K NHTEHCUBHOCTHU TA/IAl0IUX YACTHII.

12. ®opmyna Pesepdopna mns paccessHus [-uacTuiy moxasblBaeT, YTO YHUCIIO
paccessHHBIX YacTHUIL:
a) HE 3aBUCHUT OT CKOPOCTH UX JIBUKECHHUS;
0) IpOMOPLHUOHATBHO CKOPOCTH UX JBHKEHUS;

B) O6paTHO MpOoNnoOpHUOHAIIBHO quBCpTOﬁ CTCIICHU CKOPOCTHU ABHUXKCHUA D-‘-IaCTI/II_I;
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I') IPOMOPIIMOHAIBHO TOJIIMHE (OJILIY Ha KOTOPOU MPOUCXOIUT PACCESHUE;

1) HE 3aBUCHT OT yIJIa PACCEsHUS,;

€) 3aBUCHUT OT YIJla pacCesiHuUs;

’K) TIPOTIOPIIMOHAIIBHO MOPSIKOBOMY HOMEpY 3JIeMeHTa B Tabnune Menzeneesa;

3) IPOTIOPIIMOHAIBHO KBAAPATY MOPSIKOBOTO HOMEpA JIeMeHTa B Tadiuie Men/erneesa;
1) 06paTHO mponopruonansHo sin® O,

K) 00paTHO MPOTIOPLUUOHATBHO sin [;

1) iponopuroHansHo sin*(0/2).

13. Kakue M3 npencTaBieHHBIX (YHKIMOHAJIbHBIX 3aBUCUMOCTEH MIPABHIIBHO OTPAXKaIOT
dbopmyny Pesepdbopna mist paccesaus H-gacTuir.

a) dN/N 0O 72

6) dN/N O Z;

B) dN/N O 0%

r) dN/N O 0%

1) dN/N O cos*[;

x) dN/N O sin*0;

3) dN/N O sin®(0/2).

KonTposabHbIe padoThI 10 y4eOHOH porpaMmme

B npouiecce moAroToBKM M BBITIOJHEHUS! KOHTPOJBHBIX padoT (GOPMHUPYIOTCS U OLIEHUBAIOTCA
Bce TpedyeMbie ®I'OC u OOII mis manpasnenus 03.03.02 dusuka (nmpoduias: OyHaamMeHTaTbHAS
¢uzuka) komnerenuu: OK-7, OITK-1.

Huxe npuBoauTcs npuMep KOHTPOJIbHOM pabOTHI.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX pabOT MIsi paboueld mporpammbl mnpuBogutcs B ®OC
muciuiiuabl b1.65.07.05 «AtomHas dhusukay.

Bapmanr 1.

3agaya 1.

Haiitu appexTrBHOE ceueHue siipa aToma ypaHa, COOTBETCTBYIoIIee paccesHuto [-uactuy c
KMHETHYECKOM sHeprueii To = 1,5 MaB B untepsaie yrinos casimre o = 60°.

3ajaya 2.

OmnpesenuTh Ui aroMa BojopoJa W woHa He'™: sHepruro CBS3M SJIEKTPOHA B OCHOBHOM
COCTOSTHUM W MOTEHIIMAT HOHU3ALINH.

3anaya 3.

Haiitu sHepruro cBsI3W BAJICHTHOTO 3JIEKTPOHA B OCHOBHOM COCTOSIHMM aTtoma Li, ecnu
M3BECTHO, YTO JUTMHBI BOJIH TOJIOBHOM TMHUM PE3KON CEpHUH U €€ KOPOTKOBOJIHOBOM I'PAHUIIBI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKMm.

3agaua 4.
JlonucaTh HEAOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIIETOB 2P3p, 3Dy, *Fsi2, °P2, °Da, *P1r2.
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Texymuii u pyOeKHBIH KOHTPOJb OCYIIECTBIISIOTCS 1O KOHTPOJBHBIM BOIPOCAM TIO
M3y4yaeMOW JMCUUIUIMHE, [0 WTOTaM BBINIOJHEHUS J1a00paTOpHBIX pabOT M WHAMBUIYATbHBIX
MPAKTUYECKUX 3a/IaHMi, B (hopMe TECTOBBIX 33JaHUI WM B BUJIE MTOATOTOBIEHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPEICTB IJIsl MPOBEAeHHS MPOMEKYTOUYHOMH aTTeCTAIUH

4.2.1. Bomnpochbl, BBIHOCUMBbIE HA IK3aM€eH MO0 TUCHUILINHE «ATOMHAasI PU3NKA» 15
HanpasJjenusi noarorosku: 03.03.02 ®uszuka

B nporiecce moAroTOBKH U cjauM SK3aMeHa (GOPMHUPYIOTCS M OI[CHHBAIOTCS BCE TpeOyeMble
OI'OC u OOIl mns wanpasneHus 03.03.02 ®usuka (npoduns: PyHaameHTandbHas (PU3HKA)
xommnerennun: OK-7, OIIK-1.

1. Muxkpomup. Macmrabpl. OKClIEpUMEHTAJIbHbIE JAaHHBIE O CTPOCHHM aToMa.
CepuanibHble 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax, KOMOMHAIIMOHHBIN npuHIMn Putia, Tepmsl.

2. Ksantet  cBerta  (doronbr). TermmoBoe — u3JIyuyeHHe:  KIACCHMUECKUH U
KBaHTOBOMeXaHW4eckuil noaxoa. @otorddext: ero Buisl U 3akoHbl. Dopmyna DWHIITEIHA.

3. Topmo3HO€ peHTreHOBCkoe wu3nydeHue. JlaBmenue wu3nydenus. [lornomenne
n3nydenus. Mzmyuenne BaBunoBa—YHepenkosa.

4. O¢pdexr Komnrtona. Jloka3aTenbCTBO HEBO3MOXKHOCTH MOTrJouieHUs (oToHa
CBOOOTHBIM 3JIEKTPOHOM U TEOPETUYECKUN BBIBOA (POPMYIIbI 1151 KOMITOHOBCKOTO C/IBUTa.

5. Omnwiter Pezepdopna. Anepnas monens aroma. BeiBoa dopmynsl Pesepdopna mis

paccesinust O-gactuir.

6. CnenctBus w3 ombITOB Pesepdopma. DkcrnepuMeHTanbHas MpoBepKa (PopMyIibl
Pezepdopna. [Tnanerapuas moaens atoma Pesepdopna. DpdexkTuBHOE ceueHrne paccestHusl.

7. CriekTpanbHble CepUM aTOMa BOJAOPOAA. DJeMeHTapHas OOpOBCKash TEOpHs aToMa
Bojopoaa. [loctynatel bopa.

8. DKCIEpUMEHTAIbHOE TMOATBEPKACHUE KBAHTOBAHUS HSHEPreTHMUECKUX YpPOBHEH
aToMoB, onbIThl @panka u ['epra. CriekTpanbHble cepur BOJOPOAON0A00HbIX cucteM. Henocratku
Teopuu bopa.

9. Yacrtuipl 1 BosiHbL. KopryckynsapHo-BoHOBOM Ayanusm. ['unotesa ae bpoitis u ee
SKCIEpUMEHTaIbHOE MoATBepxkaeHue. dDa3oBas u rpymnmnoBas CKOPOCTH BOJH ae bpoiimns.

10.  VYcnoBue BO3MOKHOCTH OJHOBPEMEHHOTO W3MepeHUsi (U3NYECKUX BEIHUHUH.
CooTHolieHHe HeompeaeaeHHocTel [ elizenoepra.

11.  CocrosiHHe YaCTHIIBI B KBAHTOBOW Teopuu. BomHoBast (yHKIIMS U €€ CTaTUCTUYECKUI
cmbich. [IpuHiun cyneprno3unuu.

12. Omeparopsl B KBaHTOBOW MeXaHWKe M HX cBOHCTBAa. COOCTBEHHBIE 3HAUEHUS U
coOcTBeHHbIE (DYHKITUU ONIEPaTOPOB.

13.  Cpennue 3HaueHUs GUBHUYECKUX BEIUUYUH. Y CIOBHE BO3MOKHOCTH OJTHOBPEMEHHOTO
n3MepeHus: (PU3NYECKUX BETUUHH.

14.  Omneparopsl BaKHEHIINX (PU3HUECKUX BEIMUYMH (KOOPIAMHATHI, UMITYJIbCA, BEKTOpa
UMITyJIbCa, MOMEHTA UMITYJIbCa, KBaJ[paTa MOMEHTA UMITYIIbCa).

15. Omeparopsl BaxHEHMIUX (UINYECKUX BETUYHH (MIPOCKIIMA MOMEHTA HMITYJbCa,
KMHETUYECKOHN YHEPTruu, NOTCHIUAILHON SHEPTUH, TIOJIHOM SHEPTUH).

16. Bpemennoe u cramnumonaproe ypaBHeHus lllpenunrepa. KBantroBanue. YpaBHeHUs
HIpenunrepa B onepatopHoii popme. Onepatop ['amunbTOHA.
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17.  Ompenenenue SHEPreTUYECKOrO CIEKTpa CHUCTEMBbl Kak 3ajada Ha COOCTBEHHBIE
3HaueHus oneparopa ['ammibrona. [IBukeHrne CBOOOIHON YaCTHUIIBI.

18. Yactuma B OJHOMEpHOH HPSMOYrOJIbHOW MOTEHIMATbHOW sIME C OECKOHEYHO
BBICOKMMH CTEHKAMH.

19.  OmHOMepHas mpSAMOYTOJIbHAS TIOTEHIMATIBHAS SIMA CO CTEHKAaMHU KOHEYHOU BBICOTHI.

20.  JIuHeHHBIN rapMOHHYECKHHA OCIMIIISATOP.

21.  OtpaxkeHue M MPOXOKJIECHHE CKBO3b MPSMOYTOJIbHBINA MOTEHIIMAIBHBIN Oapbep.

22.  TloreHumanbHbBIH Oapbep KOHEUYHOUW MMPHHBIL. TyHHENBHBINA 2P PEKT.

23.  KBaHTOBO-MeXaHMYECKOE OIMCAaHHWE aToMa BOAOpoJa. Pa3neneHue NnepeMEHHBIX.

KBanToBbIE yKCiIa. DHEPTETUYECKUM CIIEKTP. YTIIOBOE U PalMaIbHOE PACTIPEICICHUE AIEKTPOHHON
TJIOTHOCTH.

24.  OmepaTopbl MOMEHTA UMITYJIbCA U MPOCKIIMH MOMEHTA UMITYJIbCA U UX COOCTBEHHBIC
3HaueHus. [IpaBumna orbopa. 1s-cocTosiHUE IEKTPOHA B aTOME BOJOPO/Ia.

25.  KBanTOBaHHE BOJIOPOIOIOI0OHBIX aTOMOB. KpaTHOCTH BBIPOKICHUS SHEPTCTUYSCKUX
ypoBHe#. CHMBOJIKA COCTOSTHUM 3JIEKTPOHA B aTOME. Y POBHHU U CIIEKTPHI IMETOYHBIX METAILIOB.

26. [IpaBuna oTOGOpa W CHEKTpalbHBIE CEPUH BOJAOPOJIOTIONOOHBIX aTOMOB. TOHKas
CTPYKTYypa CIIEKTPaTbHBIX JIMHUH BOJIOPOJAOIIOI00HBIX aTOMOB.

27. OpOuTanbHble MarHUTHBIA M MeXaHMYecKuid MoMeHTbl. CHMH M COOCTBEHHBIN
MarHUTHBIH MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAITHLHOE TTOITBEPKICHUE CYIIIECTBOBAHMUS CITUHA.

28. [TonHbIil MOMEHT uMITysibca. ONMMCAHUE COCTOSTHUM JIEKTPOHA B aTOME C IMOMOIIIBIO
HabOPOB KBAaHTOBBIX yKcelsl. CIMH-OpOUTATIBLHOE B3aUMOJICHCTBHE.

29. MarauTtHble cBOWCTBAa aToMOB. OpOWUTANbHBIN, CIIMHOBBIA W TIOJHBIA MarHUTHBIN
MoMeHThI atoma. OnbiTel [lITepHa—I'epnaxa. ['mpomaruutHoe oTHOIIEHHWE U MarHeToH bopa.

30.  AToM BO BHEITHEM MarHUTHOM noJjie. HopmanbHbIi 1 aHOMaIbHBINA 3G deKTh 3eeMana
u 3¢ ekt [Namena—baka. DIeKTpOHHBIN TapaMarHUTHBIA PE30HAHC.

31.  Ilpunnun Ilaynmu u 3amosiHEHWE SJEKTPOHHBIX 000JOUYEK B MHOTOXJIEKTPOHHBIX
aToMax. ATOMHBbIE 000JIOUKH U 110100071049KH. CrieKTpalibHble 0003HAYEHUS U MpaBuiia 0Toopa.

32. OnektpoHHas KoHpurypanus. CyMMapHble OpOMTANbHBIN, CIIMHOBBIA M TTOJTHBINA
MOMEHTBI MHOTO3JIEKTPOHHOT0 aroma. LS- u jj- cBsizu. CnekrpanbHble 0003HAUYEHUs W TpaBHiia
oTbOopa.

33. [lepuoaudeckas cuctema 3JeMEHTOB MeHeneeBa. DJIeKTpoHHAs KOHGUTYypaIus U
npasuia XyH/a.
34. OCOOCHHOCTH XapaKTEPUCTHUYECKHX PEHTTCHOBCKUX CIIEKTPOB. 3akoH Mo3iu.

Oco0eHHOCTH CeKTpa MorJjolieHus. TOHKas CTPYKTYpa PEHTIT€HOBCKUX CIIEKTPOB.

35.  Cucrtembl TOXAECTBEHHbIX yacTull. CuUMMeTpHs BOJHOBBIX (yHKUMH. Bo3oHBI U
¢depmuonsl. KBantoBo-mexannueckas popmyauposka npuniuna [aymnu.

36.  Monekynbl: 3Heprusi M cHekTpbl. KBaHTOBaHHWE NOJHOM SHEPrHUM JBYXaTOMHOMN
MoJieKyJbl. 37. BbIHyXJeHHOE H3lydeHue. DiaeMeHThl ¢u3uku ja3epoB. CBoiicTBa a3epHOTro
U3ITy4EHHUS.

38.  MakpocKonu4yeckrue KBaHTOBbIE SBJICHMUS.

39.  DHeprerunyeckue 30HbI B KpucTtayuiax. [IpoBOTHUKHN U U30JIATOPBI.

40.  Bounsl broxa. 3oHbl bpuiuitosHa 1 3aK0H TUCTIEPCHH.

41.  DAeKTpONpOBOJHOCTH KPUCTAJIIOB.

42.  TennoeMKOCTb BBIPOKJICHHOTO JIEKTPOHHOIO rasa.

43.  KsanrtoBas cratuctuka. Pacnpenenenue boze—Diinmreiina. Pacnpenenenue

®epmu— Jlupaxa. 44. CBepXnpoBOAUMOCTb U CBEPXTEKYUECTh U UX KBAaHTOBAs MPUPOJA.
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4.2.2. TemaTuka 3K3aMeHAIHOHHBIX 32/124 MO JUCHUILTHHE KATOMHAs (UMK 1A
HanpasJjenusi noarorosku: 03.03.02 ®uszuka

Tema 1. CepuanbpHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX, KOMOMHAMOHHBIA TMPUHIHIT
Putna, repmbl. CriekTp aTomMa BOJIOpO/Ia.

Tema 2. KopmyckynspHo-BoJHOBOW ayanu3Mm. OCHOBBI KBAHTOBOM TEOpUHU. YpaBHEHHE
[Ipenunrepa.

Tema 3. BopoBckast Mmozens atoma Bojiopoa. KBaHToBaHNEe aTOMOB.

Tema 4. KpanTtoBasi Teopus atoma Bojopoja. Tema 5.

KBanToBaHHe aTOMOB. MHOT03JIEKTPOHHBIE ATOMBI.

4.2.3. TlpuMepsnl IK3aMeHANMOHHBIX ONJIETOB MO TUCHUIIHHE KATOMHASA (PU3HKA» IS
HanpasJjenusi noarorosku: 03.03.02 ®uszuka

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Muxkpomup. Macmralpl. OKClIEpUMEHTAJIbHbIE JAHHBIE O CTPOCHHHM aToMa.
CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax, KOMOWHAIIMOHHBIN TPUHIIMT PUTIA, TEPMEIL.

2. KBaHTOBO-MeXxaHHYecKoe ONHMCaHHE aTroMa BOJOpoja. PasneneHue nepeMeHHBIX.
KBaHnTOBBIE ynCcaa. DHEPreTUYECKUM CIIEKTP. YTIOBOE U PAHAIBHOE PacCIpeaesiCHUE JIEKTPOHHOM
IJIOTHOCTH.

3. 3amaga. (KopmyckymnsipHO-BOJHOBOW ayanu3M. (OCHOBBI KBAaHTOBOW TEOPHH.
VYpasuenue lllpenunrepa.) Halitu cpenHioro auHy BOJIHBI ¢ Bpoiins TemioBoro HeHTpoHa, TO eCTh

HaXOJSIIETOCs B TEMJIOBOM PAaBHOBECHU C OKPYKAIOIIEH cpesioil, mpu KoMHaTHOUM Temmneparype 300
K.

DK3AMEHAIIMOHHBIN BUJIET Ne 2

1. CnenctBus w3 ombITOB Pesepdopma. DOkcrnepuMeHTalbHAs TpoBepka (GOPMYIIbI
Pesepdopna. [Tnanerapuas moaens atoma Pesepdopna. DpdexkTuBHOE ceueHrne paccestHusl.

2. OpOuTanbHble MarHUTHBIA M MeXaHWYeCKUd MoMmeHThl. CHHH M COOCTBEHHBIN
MAarHUTHBIA MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIIbHOE MOITBEPKICHUE CYIIIECCTBOBAHUS CIIMHA.

3. 3amaya. (bopoBckas Monens aroma Bojgopona. KBantoBanue atomoB.) doToH ¢
sHepruen 12,12 5B, mornioieHHpli aTOMOM BOJOPOAA, HAXOJAIIMMCS B OCHOBHOM COCTOSIHUH,
MEPEeBOJIUT aTOM B BO30yxkAeHHOE cocTosiHue. OmnpeAenuTh TJIaBHOE KBAHTOBOE YHCIO 3TOTO
COCTOSIHHUSL.

OLIeHOLIHLIC CpeaAcTBa I MHBAJIMAOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTAMHA 300POBBS
BLI6I/IpaIOTC$I C YUCTOM NX UHAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOCHHOCTEH.
- Ipu HeO6XOI[I/IMOCTI/I HHBAJINJAAM U JIMIlaM C OTPAHNYCHHBIMU BO3MOXXHOCTAIMU
3A0POBBA MPEAOCTABIACTCA NOTIOJHUTCIIBHOC BPEMS IS IIOATOTOBKU OTBETA HA 9K3dMCHE,
- IpH NpOBCACHUHN NPOUCAYPbI OICHUBAHUA PC3YJIbTATOB O6y‘IeHI/I${ HWHBAJIWI0B
" JIMI C OIrpaHUYCHHBIMU BO3MOKXHOCTAMU 3O0POBbA MPECAYCMATPUBACTCA HMCIIOJIB30BAHUC
TCXHUYCCKUX CPCACTB, HCO6XOIII/IMBIX UM B CBA3U C UX UHAUBUAYAJIIbHBIMHA OCO6CHHOCT}IMI/I;
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— pU HEOOXOIUMOCTH ISl 00yUaIOMUXCA C OTPAHUYEHHBIMUA BO3MOKHOCTSAMU
3I0pOBBSl M MHBAJHJIOB TPOLEAYpa OLCHUBAHUS PE3YJIbTATOB OOYYEHHUS MO IUCIHMILIMHE
MOJKET NMPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oleHMBaHUSI PE3yIbTATOB OOYYCHHS WHBAIMIOB M JIMI[ C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH  37I0POBBSl 10 JTUCHUIUIMHE (MOAYJIO) NpPEIyCMaTpHBAET IPEIOCTABICHUE
uHpopmanmu B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM WX 3/J0POBbS W BOCIPHATHS
UHGOpMAITHH:

JUist U1 ¢ HApyIISHUSIMUA 3PSHHS:

— B TE4YaTHO ¢opMme yBenHueHHBIM MpUdTOM, — B (HOopMe 3IEKTPOHHOTO
JTOKYMEHTA.

JInst man ¢ HapyImeHUsIMM CITyXa:

— B Me4vatHo# dopme,

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUi1st UL ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— B Me4vatHo# dopme,

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXKET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
00yJaronuxcs.

o. IlepeyeHb OCHOBHOM M 10NOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEO0X0AMMOI
JJISL OCBOEHMSI TUCUMIJIMHBI (MOIYJIs1)

5.1. OcHoBHas1 TUTEpaTypa:

1. bapxos A.Il., Jlopomr B.C., Jlsicenko B.E., Huxutun B.A., IIpoxopos B.IL,
XOTHSHCKas
E.b. Atomuas ¢usuka: yaebHo-meroauveckoe nocooue.— Kpacunomap: Kybanckuii roc. yn-t, 2016.
2. OnekTpoHHBI Kypc «®Pu3uka aroma» (BKIOUaeT B ceOs: 1) 3JMEeKTpOHHBIM Kypc
JIEKUUI; 2) KOHTPOJbHBIE BOMPOCH! MO pazfesiaM yueOHOro Kypca; 3) mpakTH4ecKue 3aJaHus I0
pazzenaM yueOHOTro Kypca; 4) TeCThI [0 pasjienaM yueOHOro Kypca); pekuM JIOCTYIIA:
http://moodle.kubsu.ru/
3. Upomos W.E. KsantoBas ¢usuka. OCHOBHbIE 3aKOHBI: YydeOHOe TmocoOue

[DnexkTpoHHBIH pecypc]: yueb. mocobue — DnekTpoH. AaH. — Mocksa: M3narensctBo «JlabopaTopus
3HAHUI,
2017. — 261 c. — Pexxum goctymna:
https://e.lanbook.com/book/94103
4. UponoB U.E. 3amaun mo oOmieil ¢usuke [DIeKTpoHHBIA pecypc]: ydeO. mocobue —
OnextpoH. n1aH. — Mocksa: M3narensctBo "JlabopaTopus 3nanuit", 2014. —431 c. — Pexxum nocryna:
https://e.lanbook.com/book/66335

JUig ocBOEHMS AMCLMIUIMHBI MHBAIMAAMU U JIMIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBBSI UIMEIOTCS U3JIaHUSL B SJICKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHpy
n «fOpaii».

5.2. lonoiHUTEBHAS JIUTEpPaTypa:
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1. Bynkep JI. AromHas ¢usuka [DnekTpoHHBIH pecypc]: yue6. mocoome / Jl.
Bbynakep, 1. Kum6emn, JI. JleMumib. — DnekTpoH. n1ad. — Mocksa: @uszmatiur, 2010. — 396 c.
— Pexxum nocryna:
https://e.lanbook.com/book/48253

2. Mnonbekuit O.B. Atomuas ¢usuka. Tom 1. Beenenue B aToMHYIO0 QU3UKY
[DnexTponnbit pecypc]: yued. — Dnekrpos. gan. — Cankr-IlerepOypr: Jlans, 2010. — 560 c.
— Pexxum noctyna:
https://e.lanbook.com/book/442

3. nonbekuit 3.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOM MEXAaHUKH U
CTPOEHHE IEKTPOHHOM 000JI0YKH aToMa [ DNEeKTPOHHBIN pecypc]: yued. — DIEeKTPOH. JaH. —
CankrllerepOypr: Jlanb, 2010. — 448 c. — Pexxum noctyna:
https://e.lanbook.com/book/443

5.3. llepuoguyeckue U3IaAHUS:

B mupe naykn

XKypHan skcriepuMeHTaIbHON U TEOPEeTUUECKON (HPU3HKI

N3Bectus poccuiickoit akagemun HayK. Cepus pusnyeckas

NnxenepHo-pu3nyeckuil ;xypHa

[TuceMa B ’KypHaJ SKCIIEpUMEHTAIBHON U TEOPETUUECKON (pU3MKHU

VYemexu (Qu3MUecKMX HAayK — E€XKEMECSYHBIM KypHald. OJEKTpOHHAs BEpPCHsS JKypHaja:
aHHOTAITNH, CTaThH B opmare pdf

6. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH
«HTEepHET», HEOOXOAMMBIX JJI1 OCBOCHM S TUCHMIIJIMHBI (MOXYJIs)

1. DaexTpoHnHas 6ubnmorexka FOPAMT: www.biblio-online.ru

2. Dnekrponno-oubmoTeunas cucrema JIAHD: https://e.lanbook.com

3. Uudopmanmonnas cucrema «EauHOe OKHO JocTyma K 0Opa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru/window

4. bubnnoTteka 3JIeKTPOHHBIX yueOHnukoB: http://www.book-ua.org/

5. AHHOTUPOBAaHHBIA TEMaTHYECKHH Karajaor WHTEpHET pecypcoB MO (U3HMKe:
http://www.college.ru/

6. denepasbHBIN 00pa3zoBaTeIIbHBIN opTair:
http://www.edu.ru/db/portal/sites/res page.htm

. Karanor Hayunsix pecypcos: http://www.scintific.narod.ru/literature.htm

. BospIas HayuHas oubnuoreka: http://www.sci-lib.com/

. EcTecTBeHHO-HayuHBII 00pa3oBaTeNbHbIiA mopTat: http://www.en.edu.ru/catalogue/

10.  VuebGHo-oOpa3zoBaTenbHass (HU3UKO-MaTeMaTuyeckas OubianoTeka caifta
EgWorld: http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlextuu mo ¢usuke s BY3os: http://physics-lectures.ru/

13. Texuuyeckas 6uOnuoTEKA:

http://techlibrary.ru/

© 00

7. MeToauyeckue yKazaHus /sl 00y4ar0IHUXCH M0 OCBOEHUIO TUCHUIIUHBI (MOTYJIs1)
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Jlexuus siBIsieTcss OMHON U3 (POpM M3ydeHHs TEOPETUYECKOI0 MaTepHaja Mo JucuuIuiiHe. B
XO0JI€ JIEKIMOHHOIO Kypca IPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX HAayYHBIX IMOJX0J0B U Teopuil. B
TCTpaau A KOHCIICKTUPOBAHUA JIGKL[I/II?I HGO6XOI{I/IMO HUMCTH NIOJIA, IAC MO X0y KOHCIICKTUPOBAHUA
JACJIA0TCA HCO6XOI[I/IMBIC IMOMETKH. 3anucu JOJIZKHBI 6BITB I/I36I/IpaTeJIBHBIMI/I, MMOJIHOCTBIO CJICAYCT
3alMMCBbIBATL TOJIBKO OIIPCACIICHHA. B xomcmexre MNPUMCHAIOT COKpalICHHUE CJIOB, YTO YCKOPSACT
3aIIUCh. BOHpOCLI, BO3HHUKAIOMIUC B XOAC JICKIIMH, PCKOMCHAYCTCA 3allMChIBATh HA NOJAX W ITOCJIC
OKOHYAHUS JIEKUMU OOpaTUThCS 3a pPa3biACHEHHMEM K IpernojaBarento. HeoOxoaumo axTHUBHO
paboTaTh C KOHCHEKTOM JIEKIIMU: TOCIE€ OKOHYAHUS JIGKIMHU PEKOMEHJIYETCSl MepeuUuTaTh CBOH
3aIiMCu, BHCCTH IMOIIPABKU U OJOIIOJIHCHHA.

OI[HI/IM U3 OCHOBHBIX BHUJOB ACATCIBHOCTU CTYACHTA SBJIACTCA CaMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIIOYAaeT B ceOs M3ydeHHUE JIEKIIMOHHOTO MarepHasa, yYeOHMKOB U y4eOHBbIX MOCOOMiA,
MOATOTOBKH K BBIIIOJIHEHHUIO JJa0OPATOPHBIX padOT U 0OPMICHHUIO TEXHUUYECKUX OTYETOB 110 HUM, a
TaK XC IMOATOTOBKHM K MHPAKTUYCCKUM 3aHATUAM H3YUCHUCM KpaTKOI\/’I TCOpHUU B 3aJa4YHUKAX M
PEIICHHUHU OOMAIHUX 3a;1aH1/11?1.

ConpoBoXK/IeHUE CAMOCTOSTEIBHOW pPAaOOTHI CTYIEHTOB MOXET OBbITh OpraHM30BaHO B
cnenyomux Gopmax:

- COCTABJICHUEM HWHAWBUAYAJIBbHBIX IIJIAHOB CaMOCTOSITETbHOH pa60T51 Kaxaoro us
CTYICHTOB C yKa3aHUEM TeMbI U BUIOB 3aHATUH, OPM U CPOKOB MPEACTABIECHUS PE3Y/IbTaTOB;

- MPOBEJIEHUEM KOHCYNbTAUUN (MHIAUBUAYAJIBHBIX WM TPYHIOBBIX), B TOM YHCIE C
MIPUMEHEHHUEM JIMCTAHIIMOHHOM CPeJIbl 00yUEHUSI.

Kpurepuii onenku 3¢(HEKTHUBHOCTH CaMOCTOSTEILHON pabOThI CTYIEHTOB (hopMuUpyeTcs B
X0JIe MMPOMEKYTOYHOTO KOHTPOJIS MpOIecca BBIMOJIHEHUS 3aJaHUi U OCYIIECTBIISIETCS HA OCHOBE
pPa3IMYHBIX CIIOCOOOB B3aMMOJICHCTBUS B OTKPBHITOM HMH(OPMAITMOHHOW Cpele W OTpakaeTcs B
nporuecce GOpMUPOBAHUS TaK HA3bIBAEMOTO «3JIEKTPOHHOTO MOPTQEis CTyACHTa.

B cooTBeTrcTBHM € 3THUM MpU MPOBEACHUH ONEPATUBHOTO KOHTPOJIS MOTYT HCIOJIb30BATHCS
KOHTPOJIbHBIE BOIPOCHI KAaK K BBIMOJHSIEMBbIM paboTaM J1abOpaTOpHOTO MpakTUKyma, Tak U K
COOTBETCTBYIOIIUM pa3ziesiaM OCHOBHOM JUCHMIUTUHBI «ATOMHAs (PU3HKaY.

KoHTposs ocyiiecTBiseTcs MoCpeICTBOM TECTUPOBAHUS CTYICHTOB [0 OKOHYaHUH U3YUEHUS
TeM y4eOHON AUCHMILTMHBI U BBIIIOJHEHHUSI TUCbMEHHBIX KOHTPOJIbHBIX PaloT.

[To uToraM BBITIOJIHEHUS! K]0 J1a0OpaTOPHOM pabOThl CTYAEHT COCTaBISET MOAPOOHBIM
MMCBMEHHBIH  OTYEeT, ONUpasich Ha KOTOPBHIMH JOKEH B Oecelne C  IpernojaBaTesieM
MPOJIEMOHCTPUPOBATH 3HAHHE TEOPETHUECKOTO U SIKCIIEPUMEHTAIBHOIO MaTepraia, OTHOCAIIETOCs K
pabote. IlpoBepka 3HAHUI CTylE€HTa OCHOBaHAa Ha KOHTPOJIBHBIX BOMpPOCAaX, MPHUBEACHHBIX B
OMHMCAaHUU pabOThl M JOMOJHUTEIBHBIX BOMPOCAX, KACAIOIIMXCS COOTBETCTBYIOIIMX pPa3/elioB
OCHOBHOU JUCHUIUTMHBI «ATOMHas ¢usuka». [locne BpimonHeHus 1abopaTopHOil pabOThl CTYIEHT
MIPEIOCTABIISIET OTKOPPEKTUPOBAHHBIN B XO€ 3aIUThI MMCbMEHHBIN OTUET O HEll.

JomnonaurtensHas popma KOHTPOJS 3(PpPEeKTUBHOCTH YCBOCHUSI MaTepuana U IpuoOpeTeHHUs
MPAKTUYECKUX HAaBBIKOB 3aKJIIOYAETCS B OTKPHITONM HMHTEPAKTUBHOM 3alluTe pabdOThl Ha YCTHOM
BBICTYIUICHUH II€pe]l ayIUTOPHEH COKYpCHUKOB. B 3TOM ciyyae 3amura NpPOXOJHUT B PEXHUME
KpaTKoro JI0KJa/ia Ha KOH(pEepEeHIHH.

ConpoBoxk/IeHHE CaMOCTOSATENILHON pabOThI CTYAEHTOB TaKXKe OPraHU30BAHO B CIEAYIOIIUX
¢dopmax:

— BBITMIOJTHEHUE CEMECTPOBOM KOHTPOJBbHON padOThl MO HMHIUBHIYaTbHBIM

BapUaHTaM;
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— yCBOEGHHE, JIOTIOJHEHHE W BHHMKAHUE B pa3Oupaemble pa3fenbl AUCIUILTAHBI
MIPU MTOMOIIM 3HAHUHN TOJTY4aeMBbIX 10 CPEJICTBAM M3YUYECHUSI PEKOMEHIYEMOH JUTEpaTyphl U
OCYIIECTBIISIEMOE MTyTeM HalmMcaHus pedepaTuBHBIX paboT;
— KOHCYJIbTAIlMH, OPTaHU30BAHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB
P CaMOCTOSITEIbHOM M3YyYEHHMM TEX WM HHBIX aclleKTOB pa3/elioB YCBAauBaeMOU
nHGOpMAIMY B AUCIUTUTAHE.
K cpenctBam obecrieueHusi OCBOCHHS JWCIUIUIMHBI «ATOMHAsT (PU3MKa» TaKKe OTHOCHUTCS
JJIEKTPOHHBINA BAPUAHT y4EOHOTO MOCOOUS TI0 SACPHON (PH3UKe, BKIIOYAIOIIHA B CeOs:
— JEKIMOHHBIN KypC IUCHUIUINHBI «ATOMHAS (PU3UKAY;
— KOHTPOJIbHBIE BOIPOCHI IO KaXJAOMYy pasfeny ydyeOHOW IUCUUIUIMHBI;, —
CIIMCOK 33/1a4 10 KaXJI0MY pa3zieny y4eOHO! IUCHUTIINHBIL.
K cpenctBam obecrnieueHus: OCBOEHUS TUCIUILIMHBI «ATOMHAs (pU3MKa» TaKkKe OTHOCATCA
AIIEKTPOHHBIE BAPHAHTHI JIOTIOJTHUTENFHBIX YI€OHBIX, HAYYHO-TIOMYJISIPHBIX U HAYYHBIX M3/IaHUI IO
sJIepHOH (pU3HKe.

Pexomennyercs crnemyromuii rpaguk W KaJeHIAPHBIA IUIAaH CaMOCTOSITEIHHOM pabOoThI
CTYJIEHTOB 110 y4eOHbIM HenemsMm (17 Hemenn):

PexoMenayemblii rpapK cCaMOCTOATEIbHON padOThl CTYACHTOB B 5-M cemecTpe 10
JUCHUILINHE «KATOMHAas Pu3uka»
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Ne H%HMepHLIH Cpoku
FOJIKET
wn N a BBITIOJIHEHUS ®opma
HaunmenoBanue CozeprxaHrue caMOCTOATENIbHON | BpPEMEHU Ha ®opma
3a/1aHUs OTYETHOCTH
pasznena paboThI BbI- . KOHTPOJIS
nonHenne yu. | (HOMep yueOHoi | MO 3a[aHHIO
qac. (CP, KCP) | Henemu ceMecTpa)
1 [TpopaboTka yayeGHOTrO
(reopermraeckoro MaTepHuana) KP/TI3/ nChMEHHast paboTa
BBenenne B aToOMHYIO HOArOTOBKA K TEKYILIEH U 5 1-2,16 .
usiky S — 9K3aMeH YCTHBIN OMPOC
HOI aTTeCTalluu
OJITOTOBKA K - CTHBII Ompoc
I I3 2 2-4 I3 v i omp
2 [TpopaboTka yueGHOrO
TEOPETHYECKOr0 MaTepHaa
P p MUCbMEHHas paboTa
MO/ITOTOBKA K TEKyIIeH 1 5 3-4,11 KP/T13/3k3amen CTHEL OMDOC
THBIH OIT
[InanerapHas MoJeIb aToMa IPOMEXKYTOY- Y p
HOM aTTecTalluu
[Moaroroska x I13 MUChMEHHast paboTa
8 2 11 3/ b
YCTHBIH O1Ipoc
3 [TpopaboTka yueGHOrO
TEOPETUYECKOro MaTepHaa
(reop PHt ) KP/TI3/ MUChMEHHast paboTa
B IOATOTOBKA K TEKYIIEH U 5 4-5 .
OpOBCKasg MOACJIb aTOMa TIPOMEXKYTOU- 9K3aMCH YCTHBIH OIIPOC
BOJIOpOAa HOM aTTecTalluu
TTonroroska k I13 5 4-6,15 I13 YCTHBIH OTIpoc
4 IIpopaboTka yae6HOTrO
TEOPETUYECKOr0 MaTepHaa
(reop pHt ) KP/I13/3a4er/ | muckMenHasi pabota
KopnyckynsipHo-BOIHOBOM HOATOTOBIA K TEYILEH 1 S 56 JK3aMeH CTHBII Ompoc
PIYyCKYILAp IPOMEKYTOU- ¥ p
AyaJln3sM HOH aTTecTaluu
TToaroroska x I13 3 5.6 m3 MUCEMEHHas pabora
YCTHBIN OIIPOC
5 . IIpopaboTka yae6HOTO MUCEMEHHas pabora
OcCHOBBI KBaHTOBOM Teopun 4 6-7,15 KP/T13/3x3amen

YCTHBIH OIIpPOC




(TeopeTHyeckoro Marepuaa)
TTOJITOTOBKA K TEKYIICH U
MPOMEKYTOY-

HOI aTTeCTalluKk

TTogroroska k 113

MUCEMEHHas paboTta

7 I3 N
YCTHBIN OMPOC
6 [TpopaboTka yaeGHOTrO
(TeopeTnueckoro MaTep%ana) HHCHMeHHas paboTa
MOJITOTOBKA K TEKYIIEH U 7-8,16 KP/I133k3amen .
VYpasuenus Ipennnrepa TIPOMEKYTOY- YCTHBIH OTpoc
HOIi aTTecTaIuu
IToaroroska k 113 8 m HI/ICBMGHI:IIaSI pabora
YCTHBIN ONPOC
7 [TpopaboTka yaeGHOrO
(teoperirieckoro MaTep%ana) KP/TI3/ MUChMEHHast paboTa
KBanTtoBas Teopus atoMa TIOArOTOBKA K TEKYIICH U 8-9 SK3AMEH JOTHEH ONIPOC
BOI0PO/IA nE)omemyToq—
HOI aTTecTanuu
ITonroroska x I13 7-11 113 YCTHBIH OTIpOC
8 [Tpopaborka yueGHOrO
TEOPETHYECKOr0 MaTepHraia
( HOZFOTOBKa « TeKYH.lI:)ﬁ u ) 9-10.15 KP/TI3/ HHCLMeH}iaﬂ pabora
KBanToBanue atomoB POMEKYTOU- IK3aMCH YCTHBIM OTIpOC
HOM aTTecTalluu
Ioaroroska k I13 11-13 13 YCTHBIH O1poc
9 IIpopaboTka yueOHOro
MarHuTHbIE CBOiiCTBa (Teoperiieckoro MatepHaa) KP/II3/ nICHMeHHas pabora
MOATOTOBKA K TEKYIIeH 1 10-11,15 N
aTOMOB TIPOMEXYTOU- 9K3aMeH YCTHBIH OTpOC
HOH aTTecTaluu
10 IIpopaboTka yae6HOTrO
(TeopeTuaeckoro MaTepraJIa) mcEMerHan pabora
Pentrenosckoe usnydeHue MOJrOTOBKA K TEKYIIEH 1 11-12,16 KP/I13 sx3amen

TIPOMEKYTOU-
HOH aTTecTaluu

YCTHBIH OIIPOC
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11

OnTHyecKue KBaHTOBEIE

[IpopaboTka yueOHOTrO
(TeopeTHuecKoro MaTepuana)

. KP/II3/ MUCEMEHHas paboTta
MOJITOTOBKA K TEKYIIEH U 2 12-13,16 -~ rf) oc
reHePaTOPhI IPOMEXKYTOU- 9K3aMCH yc orp
HOM aTTecTaluu
12 [IpopaboTka yueOHOrO
Makpockonuieckue (reoperiieckoro MaTepHuana) KP/I13/ IHMCbMEHHast paboTta
MOJITOTOBKA K TEKYIIEH U 3,3 17 Vel CTHLLH OHDOC
KBAHTOBBIC ABJICHUS IPOMEKYTOU- JK3aMe Y P
HOM aTTecTaluu
Hroro: 75,3 17
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B ocBoeHMM AMCHMIUIMHBI WHBAJIMIAMU W JIMIAMU C OTPAHMYCHHBIMH BO3MOXXHOCTSMH
30POBbsi OOJIBIIOE 3HAYCHUWE HWMEET WHIMBHIyallbHas Yy4eOHas pabora (KOHCYNbTallMU) —
JOTIOJIHUTETIBHOE pa3bsiCHEHHE y4eOHOTO MaTepHraa.

WNupuBuyanbHbIe KOHCYIBTAIUH 110 IpeaMeTy (B ToM duciie yepe3 email, Skype mm viber)
SIBJISIFOTCSL BOKHBIM (DaKTOPOM, CIIOCOOCTBYIOLIMM WHIUBHUIyaTU3aIlMA OOYUCHHS M YCTAHOBJICHHIO
BOCIIUTATEIILHOIO KOHTaKTa MEKIY IMPENoJaBaTesieM W OOyJaroUIMMCs MHBAIUIOM WIH JIMLOM C
OTPaHMYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSI.

8. Hepeqem, I/IH(l)OpMaIII/[OHHI)IX TeXHOJIOFHﬁ, HCII0JIB3YEMBIX IPHU OCYIIECTBJICHUN
06p330BaTeJﬂ>HOFO nmpomecca mo JMCuMIlInHEe (MO}IyJ]lO)

8.1. Ilepeuenb HHGOPMAIIMOHHBIX TEXHOJIOTHii

HNudopmainronnsie 06pazoBaTebHbIEC TEXHOJOTUHM BO3HUKAIOT ITPH UCIIOJIb30BAHUEM CPEJICTB
WH(POPMAITMOHHO-BBIUMCIUTENPHON ~ TeXxHUKH.  (OOpa3oBaTeqbHYHO  Cpeay, B  KOTOpOM
OCYIIECTBIISIOTCS 00pa3oBaTeIbHbIe WH()POPMAIMOHHBIE TEXHOJOTHUH, OMPEILISIIOT padoTaronue ¢
HEW KOMIIOHEHTBHI:

— TEXHUYECKas (BHUJI UCIIOJIb3yeMbIX KOMIBIOTEPHON TEXHUKH U CPEJICTB CBSI3M);
— MMPOTPaMMHO-TEXHHYECKAs (mporpamMmHBIE cpencTBa MO IJIEPIKKH
peanru3yemMomn TeXHOJIO-
rUuu 0OydeHus);
— OpraHU3aIMOHHO-METOANYECKas (MHCTPYKIIMU YYaUTUMCS U MIPEnoJaBaTelisaM,
opraHu3arys ydeOHOro mpoiecca).

[Tox oOpa3oBaTenbHBIMU TEXHOJIOTHSIMU B BBICIIEH IIKOJIE TOHUMAETCS CUCTEMa HAYUHBIX U
MHXEHEPHBIX 3HAHUM, a TaKKe METOJO0B U CPEACTB, KOTOPbIE UCHONB3YIOTCA Ui CO3AaHus, coopa,
nepenavyn, xpaHeHuss U oOpa®oTKu uHGOpMaUU B OpeIMETHONM OO0JacTU BBICIHIEH IIKOJIBI.
dopmupyercs npsimasi 3aBUCUMOCTh MEKIY 3PPEKTUBHOCTHIO BBINOIHEHUS Y4EOHBIX MPOTrpaMM U
CTENIEHbI0 HMHTETpallMd B HUX COOTBETCTBYIOIIMX HH(DOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH.

Nndopmanronnas oOpa3oBaTenbHas cpeia MpeAcTaBisieT co0od  HMH(DOPMALMOHHYIO
CUCTEMY, OOBEIUHSIOUIYI0 MOCPEICTBOM CETEBBIX TEXHOJIOTUH, MPOTpaMMHBIE M TEXHUYECKUE
CpEeICTBa, OpPraHMU3alMOHHOE, METOJUYECKOe U MaTeMaThdyeckoe obOecredeHue, MmpeaHa3HauYeHHOe
JUId TOBBIIEHUS 3(PPEKTUBHOCTH M JIOCTYMHOCTH O0O0pa3oBaTENBHOTO Ipoliecca MOATOTOBKH
CHEIHAIMCTOB.

XapakTepHoil 4yepToll 00pa30BaTENbHON CpElbl SIBISIETCS BO3MOXHOCTH CTYJICHTOB H
npernojaBaTesnied  oOpam@aTbCsi K CTPYKTYPUPOBAHHBIM —Y4eOHO-METOJUYECKHM MaTepualam,
00y4aronuM MyIbTHMEINHHBIM KOMITJIEKCAM BCETO YHHUBEPCUTETA B IF000€ BpeMs U B JTFOO0H TOUKE
npoctpancTBa. [loMHUMO AOCTYITHOCTH y4eOHOTO MaTepuana, Heo0X0JUMO 00eCTIeYnTh 00ydaeMoMy
BO3MOHOCTh CBSI3M C TperojaBareieM, MOJTy4eHHE KOHCYAbTAallMd B OH-JaH uimu odd-maitn
pexuMax, a TakKKe€ BO3MOKHOCTh MOJIYU€HUSI MHIUBUIYAJIbHOW «HABUTALIMI» B OCBOCHUH TOTO WUJIU
uHoro mnpenmetra. CTyAeHTB OyAyT CTPEMUTHCS K THOKOMY pEeXHUMY OOydeHUs, MOIYIbHBIM
nporpaMMaM € MHOTOYMCIIEHHBIMU TIOCTYIUICHUSIMU UM OTYHUCJICHHUSIMH, KOTOpbIE TMO3BOJST
HAKaIlJMBaTh 3a4€THBIE €IWHUIIBI, CBOOOJAHO TEPEBOJUTHCS M3 OJHOTO By3a B APYroil ¢ ydeTom
NpeAbIYIIEro OINbITa, 3HAHWM U HaBbIKOB. llo-mpexHeMy BaKHOW Il CTYJEHTOB OCTaHETCS
BO3MOYHOCTh JIMYHOTO Pa3BUTHUS U MPOPECCHOHATLHOTO POCTa; MPOTPAMMBbI MOJIYYEHUS! CTENIEHU U



KOPOTKHE KYpPChl, BO3MOXHO, OYIyT IOJB30BAThCSI OJMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT
MOTPeOHOCTH B IpoTrpammax MpodeccnoHaIbHOTO O0YUYCHHS M aCTIUPAHTCKUX POTpaMMax.

WudpopmaiioHHbIE TEXHOJOTHH MOTYT OBITH HCIIOJB30BaHBl P OOYYECHHH CTYACHTOB
HECKOJIBKUMHU crmocobamu. B camMoM TpoCTOM cCiiydae pealbHbIM Y4eOHBIH MPOLEecC HAET IO
O6I)I‘-IHI)IM TCXHOJIOTUAM, a I/IH(l)OpMaIII/IOHHLIe TCXHOJIOTUHU MIPUMCHATOTCS JINIIb JJIA
MMPOMCIKYTOYHOI'0O KOHTPOJIA 3HaHUU CTYACHTOB B BUJC TCCTUPOBAHUA. 9T10T oAxXoa K opraHm3alivin
00pa30BaTEIILHOTO MpOIlecca MPEICTABISACTCS OYCHb MEPCICKTHBHBIM BBUAY TOTO, YTO TPH €ro
AOCTAaTOYHO HMIHMPOKOM HCIIOJB30BAHUN YHHBCPCUTCT MOKCT IMOJIYUUTH CCPBE3HYIO 3KOHOMMIO
CpeAcTB u3-3a 0oyiee HU3KOH CTOMMOCTH MPOBEACHUSI CETEBOTO KOMITBIOTEPHOTO TECTHPOBAHHUS 110
CPaBHCHHIO C ayIUTOPHBIM.

[Ipumenenne oOpa3zoBaTENbHBIX MHPOPMALMOHHBIX PECYPCOB B KayecTBE JOTOIHEHMS K
TPaIUIIMOHHOMY Y4YeOHOMY TIpoIleccy HMMeeT OOJIbIIoe 3HAa4eHHWe B TEX CiydasX, KOrja Ha
KaueCTBEHHOE YCBOEHHE oObema ydeOHoro marepuana, npemycmorpenHoro ['OC, He xBaTaer
ayUTOPHBIX 3aHATHA 1O ydeOHoMmy TuiaHy. Kpome Toro, Takas (opma opraHu3amuud y4eOHOTO
mporecca OYeHb BKHA MPU HEOMHAKOBOW HAYAILHOM MOJITOTOBKE 00YJYarOIINXCSI.

CrnenyeT O0COOCHHO TOTYEPKHYTh, YTO IMPH TaKOM TIOJIXOJE KpailHe BaXXHO O00ECICUYHTH
VHTEHCHUBHBIM KOHTPOJb CTEIEHW YCBOEHHsa Martepuana. Kak mnpaBwio, mo KaxIou Teme
MIPEyCMOTPEHO OOJIBIIOE 10 00BEMY KOHTPOJIBHOE 3a/IJaHHE WIIH KOHTPOJIHHOE TECTHPOBAHUE.

Takum O6p330M, HAKOIUICHHBLIA OIBIT IPUMCHCHUA I/IH(bOpMaHI/IOHHI)IX U OUCTAHIINOHHBIX
TEXHOJIOTHH B y‘Ie6HOM MpoHIecCCe B pas3IMYHbIX BapHaHTax IMO3BOJIACT TOBOPUTH 00 OMMPECACIICHHBIX
MPEUMYIIEeCTBaX MOJO0OHBIX (POpM OpraHu3aIy y4eOHOTO mpoIiecca:

— CTaHOBUTCS BO3MOYKHOM MPUHLIUITHATBHO HOBast opraHu3anus

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4E€OHOTO Ipoliecca;
— y CTYACHTOB MOSBJSETCS MOTOJHUTENbHAs MOTHBALUS K TO3HABATEIbHOM

NesITeNIbHOCTH;

— JOCTYIHOCTh Y4€OHBIX MaTEpUaJIOB B JII00O0OE BpeMs;
— BO3MOKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOGHUS MaTepHalia 1o KaKJIou Teme

HEOTrpaHMYEHHOE KOJMYECTBO Pa3.

8.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTiedeHu st

1. Omneparmonnas cucrema MS Windows (© Microsoft Corporation).
2. Hurerpuposannoe oduchoe mpuioxenne MS Office (© Microsoft Corporation).
3. IIporpaMmmHoe obecrieueHne IS OpraHW3allMyd  yIPaBIAEMOTO0 W 0€30MacHOTrO

AOCTYIIa B I/IHTepHCT.

Ne norosopa [lepedyeHb MMIIEH3MOHHOTO MTPOrPAMMHOT0 00ECIICUEHHS
KonTtpakt Ne104-AD®/2016 ot | [Iponnenue noanucku Ha 2016-2017 yueOHBIii ro Ha
20.07.2016 nporpamMMHoe obecrieyeHre komnanuu Microsoft mo

nporpamme «Academic and School Agreement amst
KOMITBIOTEPOB U cepBepoB Ky0aHCKOTO TrOCyIapCTBEHHOTO
YHHUBEPCUTETA U €T0 (PUITHATIOB:

DsktpSchool ALNG LicSAPKk MVL
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Hor. Ne77-AD®/223-D3/2017
or 03.11.2017

[Monanucka na 2017-2018 y4eOHBIN TOA HA TPOrPAMMHOE
obecrieyeHne B paMKax Mmporpammsl Komrnanuu Microsoft
“Enrollment for Education Solutions” 15t KOMITBIOTEPOB H
cepBepoB Ky0aHCKOT0 rocyapcTBEHHOTO YHUBEPCUTETA U €T0
¢dunuanos:

DsktpEdu ALNG LicSAPk MVL

4, [Iporpammuoe obecnieuenue ajst 6e3onacHoil paboThl HA KOMIIbIOTEpE — (pailsioBbIi
aHTUBUPYC, I0YTOBbII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOU IKpaH.

Ne moroBopa

[lepeuenp NMIIEH3MOHHOTO MPOTPaAaMMHOI0 oOecreueHus

KonTpaxTt Ne69-AD®/223-D3
ot 11.09.2017

Kommnnekt aHTUBHpPYCHOTO IPOrpaMMHOT0 0OecTieueHus
(TIpojIeHue MpaB MOJTB30BAHMS):

AHTHUBUpYCHAs 3alIUTa PU3NUECKUX pabOUnX CTAaHIUHN U
CEPBEPOB:

Kaspersky Endpoint Security s 6usneca — CtaHmapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTUBHUpYCHAs 3alMTa BUPTYaJIbHBIX cepBepoB: Kaspersky
Security ams BupTyanbHbIX cpef, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3aruTa MOYTOBOTO cepBepa oT crama: Kaspersky Anti-Spam
st Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHUBUpYCHAs 3aIllUTa BUPTYIbHBIX pabounx cranuuii (VDI):
Kaspersky Security must BupryaiasHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

5. Cucrema kommbroTepHOo MareMatnku MATHCAD ¢ HeoO0XOOuMBIMHU MakeTaMu
pacmupenuii (© Parametric Technology Corporation).
6. Cucrema kommnbrorepHoit MareMatuku MATLAB + SIMULINK ¢ HeoOxo1uMbIMu

tysnbokcamu (© The MathWorks).

No moroBopa

HepequL JIMOCH3WOHHOT'O IIPOIrpaMMHOI'0O oOecneyeHus

KonTpakt Nel115-OAD®/2013
ot 05.08.2013

[Ipoanenue mporpaMMHOM MOJAEPIKKH U MPUOOPETEHHE MIPaB
N0JIb30BaHMS MPUKJIAHBIM IPOTrPAMMHBIM O0ecTIedeHneM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

KonTtpakt Ne127-A0®/2014 ot
29.07.2014

Hpe)IOCTaBJ'IeHI/Ie 6eCCpO‘lHLIX IpaB IMOJIb30BAHUA
IMporpaMMHbIM O6CCHequI/ICM, BO3MOXHOCTbB 3arpy3Ku
JIMIICH3UOHHOT'O IMTPOTrpaMMHOT'0 obOecrieueHus qepe3 I/IHTepHCTZ

Mathworks
MATLAB Wavelet Toolbox
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Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. [lepeueHb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. OnexTponHas 6ubnuoreynas cuctema eLIBRARY.RU:
http://www.elibrary.ru
2. Nudopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTeIbHbIM

pecypcamy»: http://window.edu.ru/window 3. PyOpukon — KpymHeimuii
SHUMKJIONIeAnYecKui pecypc MHTEpHEeTA:!
http://www.rubricon.com/

4, AHHOTHUPOBAHHBIA TeMaTU4YeCKUK Kkatajmor WHTepHeT
pecypcos mo ¢usuke: http://www.college.ru/

5. Karamor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. Bonbmas Hayanas 6ubnmmroTeka: http://www.sci-lib.com/

7. EcrecTBeHHO-HAy4YHBIN 00pa3zoBaTeIbHBIN nopTat:
http://www.en.edu.ru/catalogue/

8. Texuuueckas Oubnmoreka: http://techlibrary.ru/

9. dusznueckas SHIMKIOTICIUS:
http://www.femto.com.ua/articles/

10. Akanemuk — ClioBapu M SHUMKJIONEAUU Ha AKaJEMHKE:

http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_cdusuka/

11. Bukunenus — cBOOOIHAS SHUUKIOIEIN.
http://ru.wikipedia.org/wiki/
[Topran «ATomHas puzuka»
http://ru.wikipedia.org/wiki/Atomuas_¢uzuka/
ITopran «AtTom»

http://ru.wikipedia.org/wiki/Atom/ ITopran
«ONeKTpOoHHAs 000JI0UKa»

http://ru.wikipedia.org/wiki/9nexTpoHHas_o06oJouka/
ITopran «Mouekymna»

http://ru.wikipedia.org/wiki/Monekyna/ [Topran
«ONeKTpoHHAsE KOH(DUTYpALIUS»

http://ru.wikipedia.org/wiki/QnekTpoHHas_KoHGUrypauus
/
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12. dusnueckasg SHIIUKIOIE U
http://www.femto.com.ua/articles/

AToM — @u3nyUecKast SHIUKIONEIHS
http://www.femto.com.ua/articles/part_1/0220.html Mosekymna —
dusznueckas SHIUKIONE NS
http://www.femto.com.ua/articles/part_1/2328.html Atomuas
¢bu3nka — Ouznveckast YHIUKIONEANS
http://www.femto.com.ua/articles/part_1/0222.html 13. Aromnuas
¢uzuka | @opMyIbl M pacueTsl OHJIANH
http://www.fxyz.ru/dbopmynsl_tnio_dusuke/aromuas_dusuka/ 14.
AtomHas ¢usuka — Merasauuxiionenus Kupunna u Medoaus
http://megabook.ru/rubric/Hayka/®Pusuka/AtomHas_pusuka/

9. MarepuajibHO-TEXHHYECKAasi a3a, HEOOXOAMMAs IUIsI OCYIIECTBJICHUS
00pa30BaTeILHOTO MPoLEcCca MO THCHHILTHHE (MOILYJII0)

YcenenrHas peanu3anusi IMPErojaBaHusl TUCHUIUIMHBL «ATOMHas (HU3WKa» IMPEAroiaraet
HAIMYHE MUHUMAJIbHO HEOOXOIUMOTO Ui pealn3aluy OaKaJaBpCKOW MPOrpaMMBbl TEpedHs
MaTepHATbHO-TEXHUIECKOTO 00eCTIeueHMS:

- JEKIIMOHHBIE ayIuTOPUHN (o6opymoBaHHEIE BUICOTIPOCKIIMOHHBIM
00OpyJIOBaHWEM ISl TIPE3CHTAIM, CPEICTBAMH 3BYKOBOCIIPOHM3BEIEHHS, OJKpaHOM, U
uMerolue Beixo1 B HTEepHeT);

— KOMITBIOTEPHBIE KIIACCHI Il IPOBEACHUS MPAKTUYECKUX 3aHATUH;

— JTUCIUIEHHBIM KJTacc C MEepCOHATBHBIMU KOMIIBIOTEpAMHU Ul TPOBEACHUS
71a00paTOPHBIX TPYNIOBBIX 3aHATHIA;

— MIPOrpaMMbl MOJICIIMPOBAHUS (PU3NUECKUX MPOIECCOB B aTOMHOM (PU3HKE;

— IpOrpaMMbl OHJIAHHOBOTO KOHTPOJSl 3HAaHUN CTYAEHTOB (B TOM 4HCIE
MPOrpaMMHOE 00ecrieueHNe NMCTAaHIIMOHHOTO O0yUYeHMs);

— HAJIMYUE HEOOXOJAUMOTO JIMIIEH3MOHHOTO MPOrPaMMHOTO oOecreueHus
(omepanmonHnas cuctema MS Windows; naterpupoBanHoe oducHoe npuioxeane MS Office;
cuctrembl  kommbtoTepHol wmartematukn MATHCAD u MATLAB+SIMULINK ¢
HEO0OXOIUMBIMH TYJIOOKCAMH.

JlaGoparopust aTOMHOU U siIepHON (PU3MKK OCHAIlEHA CIIEAYIOIIUM SKCIIEPUMEHTAIbHBIM
UHCTPYMEHTApUEM:

- ycranoBka OKJI-6 ¢ ocunmnorpadom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonmcuiem H307/1;

- Ne-He nazep JII'H-203 ¢ BoabTMETPOM, KOMITBIOTEPOM H IPUHTEPOM;

— nabopatopubie kommuiekcsl JIKK-4 u JIKK-5;

— cnektporpadsr JJDC-8 u kBapuesiit UCII-28;

— ¢dorosnexTpoHHsle kacceta MOPC-6  (MHOrokaHajabHas  ONTHYECKas
peructpupyromas cucrema) i cnekrporpada IPC-8;

— ¢dorosnexTponHsle kaccetra MOPC-6  (MHOrokaHajabHas — ONTHYECKas
peructpupyroas cucrema) i cnekrporpada NCII-28;

— uckpoBoii reaeparop BC-29;

- cnektpomerp COIIP-2;

— nozumetp API'3-02 u nosumerp-paguomerp MKC-05;

— CUTHAJIN3ATOP 3arpsi3HEHHOCTH;

44


http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

- 1abopaTopHasi yCTaHOBKA 10 M3MEPEHUIO IEPHo/Ia MoJypaciaja;

- pagroMETPhI ¢ OCHMILIOrpad)OM H MEPECUYSTHBIM PHOOPOM;
— naboparopnas ycranoBka YJIII-1;

- CIHUHTUIIIIAIUMOHHBIC HpI/I60pBI Pa3JIMYHLIX THUIIOB,

— IEPCOHAJIbHBIE KOMIIBIOTEPHI C YCTAHOBJIEHHBIM MPOTrPaMMHBIM KOMIUIEKCOM
«®Pu3uka mukpomupa (MI'Y)».

[Ipn wucnosb3oBaHUH

AJEKTPOHHBIX W3JIaHUU

By3 JOJDKEH OO€CIeUnuTh KaxKJIO0TO

06yqa10mer00ﬂ BO BpEMA CaMOCTOSTCIbHOM OATOTOBKH pa60q1/1M MCCTOM B KOMIIBIOTCPHOM KJIaCCC
C BBIXOJI0M B I/IHTepHCT B COOTBETCTBHU C 00HEMOM HN3y4aCMbIX JUCHUILJINH.

No
/1

Bun pabor

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNUE TUCITUTITHHBI
(MOZyIsT) ¥ OCHAIIEHHOCTh

1

Jlex1iMoHHbBIE 3aHATHA

JleknmoHHass ayAUTOpHS, OCHAIIEHHAs MPE3CHTAMOHHOU
TEXHUKOW  (NPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM THporpaMMHbiM oOecnieueHueM (I10), a
TaK)Ke JOCTATOYHBIM KOJIMYECTBOM IMOCAJ0YHBIX MECT:

Ne 209¢ (mpoextop EPSON EB-1776W).

[TpakTueckue 3aHATHS

AynuTtopus OCHalleHHasl TPeMs MEJIOBBIMHM WM MapKepHBIMU
JIOCKaMH, TIPE3eHTAlMOHHON TEXHUKOU (TIPOEKTOp, JKpaH,
KOMIMBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecrieuenuem (I10), a Taxke AOCTAaTOYHBIM KOJIHMYECTBOM
MOCaI04YHBIX MECT:

Ne 209¢ (mpoextop EPSON EB-1776W),

Ne 205¢ (mpoektop SANYO PLC-SW20A).

JlaGopaTopHbIe 3aHITHS

JlaGopaTopusi,  YKOMIUIEKTOBaHHAas  CHEIUATM3UPOBAHHON
MeOeNbI0 U TEXHHUYECKUMHU CpEICTBaMU OOYyUeHHUSI M padOTHI:
pe3eHTAllMOHHOM TEXHUKOM (mpoexTop, JKpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IMPOTPaMMHBIM
o6ecrieuenuem (I10), a Takke AOCTAaTOYHBIM KOJIHMYECTBOM

MOCaJ0YHBIX MECT:
Ne 205¢ (mpoektop SANYO PLC-SW20A).

Kypcooe
MIPOEKTUPOBAHHE

KoMHaThI /I BEIIOJHEHHUS KyPCOBBIX padoT:
202¢ UTuCC 6ak.; 137¢ UTuCC mar.; 311 (PT, DuH, P®); 132¢
(P)

['pynmoseie
(MHIMBUlyaTbHBIE)
KOHCYJIbTAIHH

Ayautopuu:
209c¢, 207c, 205¢

Texymui KOHTPOIIb,
MIPOMEXKYTOYHAS
aTTecTanus

Aynurtopun: 209c,
205¢

CamMocTosaTenpHasn
pabota

Kabuner nns camocTosiTeNnbHOM  pabOThI, OCHAIIEHHBIN
KOMITBIOTEPHONH TEXHHKOW C BO3MOKHOCTHIO TMOIKIIOUEHUS K
cetn «MHTepHET», MpPOTpaMMON SKPAaHHOTO YBEIMYEHHUS U
00eCIrIeYeHHBIN JOCTYTIOM B AIIEKTPOHHYIO
nH(GOPMAITMOHHOOOPA30BATENBHYIO CpEly YHUBEPCUTETA!

207¢c, 205¢
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«YueOHas 1adopaTopusi aTOMHOM U siiepHON PU3MKM», aya. 225¢

JlabopaTopHble padoThI 1O

O6opynoBaHue U TPOrPaMMHOTEXHUYECKOE

AUCHHILTHHAM: OCHAIlleHUE Y9eOHOU Taboparopum, Konso
«AToMHas pu3HKay, OTHOCSIIITUECS TOJBKO K JAHHBIM
«Du3uKa aTOMHOTO sapa u AUCHHUILINHAM.

3JIEMEHTAPHBIX YACTHID Ycranoska ®KIJI-6 ¢ ocrmumorpadgom CQ- 1
5010A
Ycranoska JIKK-2 ¢ camormciem H307/1 1
Ne-He nazep JI'H-203 ¢ BosbT™METpOM, 1
KOMIIBIOTEPOM U MPHHTEPOM
Jla6oparopusie komriekcbl JIKK-4 u JIKKS 5
Cuextporpadsr JJDC-8 u kBapuessiii MCII- 2
28
dotoanekrponHsie kaccera MOPC-6
(MHOTOKaHaJIbHAsT OTITHYECKast 9
PETUCTPUPYIOIAs CHCTEMA) JUTS
cnekrporpada JJDPC-8
doToanekrponHsie kaccera MOPC-6
(MHOTOKaHaJTbHASI OTITUYECKast 5
perucTpupylomas cucTeMa) Juist
cnekrporpada UCII-28
Hozumetrp API'3-02 u no3umeTp-paguomMerp 9
MKC-05
CurHanm3aTop 3arps3HEHHOCTH 1
JlaGopaTopHasi yCTAHOBKa 110 U3MEPEHUIO 1
nepuo/ia moypacmaia
Pagunomerpsl ¢ octsuiorpadom u 1
HIepeCUYETHBIM IPUOOPOM
Jlaboparopnas yctanoBka YJIII-1 1
CUMHTHUISIIMOHHBIC TPUOOPHI Pa3THYHBIX 1
THUIIOB
[lepcoHanbHBIE KOMITBIOTEPHI C
YCTaHOBJICHHBIM IPOTPAMMHBIM 2

KoMIuiekcoM «Puznka Mmukpomupa (MI'Y)»

HabGopHbIe KOMIUIEKTBI 15l IIPOBEICHHS
n1abopaTopHbBIX paboT (COeTMHUTENbHbIE
MOJyIH, IIIHYPHI, KaOenu, mepexoabl U Jp.)
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