MHWHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHUS POCCUMCKOM
OEJIEPALTMHA
DenepanbHOe rocyaapcTBEHHOE OI0MKeTHOE 00pa3oBaTeIbHOE YUpekKIeHHE
BBICLIETO 0Opa3oBaHUsA
«KYBAHCKUU T'OCYIAPCTBEHHBIN YHUBEPCUTET»

®@akyibreT __ (OU3NKO-TEXHUYECKHIA

PABOYAS IPOTPAMMA JUCHUILJIVMHBI (MOIY.JIS)

b51.0.13.05 OcHOBBEI aTOMHOH ¥ KBAaHTOBOM (DU3UKH

(K00 u HauMeHoBaHUE OUCHURTUHBL 8 COOMBEMCMBUIU C yuebHbiM naanom)

Hamnpasnenue noarotoBku/crenuaibHOCTh 11.03.02

I/IHd)OKOMMVHHKaHHOHHBIe TEXHOJIOTHH U CUCTEMBI CBA3H
(k00 u Haumenoganue Hanpasienus noo2omosKu/cneyuansHocmu)

HanpasnesnocTts (mpoduns) / crienmanusanus

OHTI/I‘{eCKHe CHCTEMEBI U CETH CBSI3U
(naumenoeanue nanpasnennocmu (npoguns) / cneyuanuzayuu)

D®opma 06yyeHus oYHas
(ounas, ouno-3aounas, 3aounas,)

Kpamudukarus OaxanaBp

Kpacnomap 2024




PaGoyas nporpamma gucuumiuabl _B51.0.13.05  OcHOBBI aTOMHOW ¥ KBaHTOBOM
GU3WKKM _CcOoCTaBlieHa B COOTBETCTBHU C (elepalibHBIM TOCYIapCTBEHHBIM
oOpa3oBaTeNbHBIM cTaHIapToM Bbiciiero obpaszoBanus (PI'OC BO) Ne 930 or
19.09.2017 no HanpaB/IeHHIO TOATOTOBKY / CIIELIMATIBHOCTH 11.03.02

I/IHd)OKOMMVHI/IKa]_IHDHHI:Ie TEXHOJIOTHH M CUCTEMBI CBA3H
KO/l ¥ HANMEHOBAHWE HATIPABNIEHHS MOJTOTOBKH

[Iporpammy cocraBui(n):
H. A. SlkoBenko, mpodeccop, j)
[-p TeXH. HaYK, Opod.

H.0. ®amunus, J0BKHOCTE, YUeHasl CTENEeHb, YUeHOe 3BaHHe

B. E. JIpiceHko, CT. mperl.

(o=

H.O. ®amunus, 10WKHOCTD, Y4eHas CTeNeHb, y4eHOe 3BaHHE MOJTHCE
Pabouas nporpamMma qQUCIHHITHHEI YTBEPXKEHA Ha 3aceJaHuu
Kadeapsl OIITORJIEKTPOHUKHU

pOTOKOJ No 9 « 12 »  ampenss 2024 r.
3aBenyrouuit kadenpoit SkoBenko H. A.

haMuIIHsl, HHULHAJIE!

YTBepXKIEeHa Ha 3aceJaHUH yueOHO-METONMYECKONH KOMHCCHH

(axynprera/uHCTHTYTA

npotokon Ne 5 « 18 » ampeins 2024 r. F,@A_\f_

I[Ipencenarens YMK daxynbrera/uncturyra boratos H.M. - il
Cl)aMPIIIPIS. HHHITHAJIBI NoATIUCEH

PenenzeHTsr:

Hcaes B.A., 1-p ¢us.-mMaT. Hayk, npodeccop kadenpsl TeopeTHyeckoit bU3UKK U
KOMITBbIOTEPHBIX TexHOMOorud @I'BOY BO «Ky6I'Y».

[lleBuenko A.B., kaHx. ¢us.-mar. Hayk, Bemymuil cremmamuer 000 «IOsxHas
aHAJIMTUYECKash KOMITAHUS.



1 Ileau 1 3a1a4u H3yYeHUs TUCHHILIHHBI (MOTYJIsi)\

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

(dbopMHUpOBaHKE y CTYJECHTOB HAyYHOIO MHUPOBO33PEHUS, MOITydeHHEe 0a30BBIX 3HAHUH O
mpoueccax M SBIEHUSX, CBA3AHHBIX C (PU3MUECKHMMH CBOWCTBAMU MHUKPOMHpA M KBAaHTOBBIMU
ABJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM U SIIEGPHOM YPOBHE, HEOOXOJUMBIX JJIsi NOHMMAHUS U
HCIIOJIb30BaHUs B MH)KEHEPHO-TEXHUUYECKUX pa3paboTKax.

1.2 3agauu M CHUILIHHEI

1) U3ydyeHue 6a30BBIX MOHATHH aTOMHOM, CyOAQTOMHOW M KBAaHTOBOW (DM3UKH, UCTOPUHU
pasBUTHS aTOMHOH, Cy0aTOMHOM W KBAaHTOBOW (M3UKH, SKCIHEPUMEHTAIBHBIX METOJIOB
WCCJIEI0BAHNS BHYTPEHHETO CTPOEHUSI aTOMOB, MOJIEKYJI, KpUCTAJIOB U SIAEP.

2) V3yyeHue OCHOBHBIX TMOHSTHI BOJHOBOH MEXaHUKM M OCOOEHHOCTH MOIXOAa K
M3YYEHHUIO U ONHMCAHUIO SIBJICHUN B @TOMHBIX SPax U 3JEKTPOHHBIX 000JIOUKAX.

1.3 MecTo aucuuuinHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuuniauHa JIOTMYECKM M COJAEpXkKATEIbHO CBA3aHA C JUCLUUILIMHAMU MOJYJEH
«Marematuka», «O6mas pusukay, «O0mmi pusndeckuii mpakTuKym». s OCBOCHHS TaHHOU
JUCLUIUIMHBI HEOOXOAMMO BIAAETh METOJaMH MaTeMaTHMYeCKOTO aHalu3a, aHaJIUTU4YECKOU
TEOMETPHUH, JIMHEWHOW anreOpbl, peleHueM anredpanyeckux, AauddepeHInaIbHblX U
UHTETPAIIbHBIX ~ ypaBHEHUH; TeEOpUM (PYHKUUMNH KOMIUIEKCHOTO IEPEMEHHOr0, TEOPHHU
BEPOSTHOCTEW M MAaTEeMaTHYECKOH CTaTUCTHUKH; 3HATh OCHOBHBIC (PM3UYECKHE 3aKOHBI; YMETh
MPUMEHSTh MaTeMaTHUYeCKHE METO/IbI U (PU3MUECKUE 3aKOHBI JIJISl PEIICHHs] MPAKTUYECKUX 3a/1a4.

B pesynbTaTte uzydeHus HacTOSALIEH AMCUMILIMHBI CTYACHTHI JOJDKHBI TOIYYUTh 3HAHUS,
UMEIOIINE HE TOJIBKO CAMOCTOATEIBbHOE 3HaUCHUE, HO U 00ecreunBaroe 0a30Byi0 MOATOTOBKY
JUISl YCBOCHHUSI Y3KOCTIEIIUATbHBIX JUCIUILIMH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

WN3ydenne panHOW y4eOHOW JWCHUIUIMHBI HAMpaBlIeHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CIeAYONUX KOMIIETESHITHI!

Pe3ynbTaThl 00yUYeHUS MO JUCIUILUINHE
(3Haem, ymeem, enadeem (HABbIKU U/UNU ONbIM
oesimenbHoCmiL))

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpEI>X< JOCTHKCHUA
KOMIICTCHIIMHN

OIIK-1 Cnoco6eH MCcnoab30BaATh MOJIOKEHHS, 3AKOHbBI M1 METOAbI €CTEeCTBEHHBIX HAYK U MAaTeMaTUKH [JIs1
pelleHusi 32124 MHKEHEPHOI 1eSITeIbHOCTH

OIIK-1.1 3Haer (yHIAMEHTAJbHBIC 3aKOHBI
HPUPOJIBI u OCHOBHBIE ¢busnyeckne
MaTeMaTHYECKHE 3aKOHBI M METOBI HAKOIUICHHUS,
nepenadu 1 06pabOTKU HHPOPMAIUU

OnpeneneHus W EAWHUIBI  H3MEpPEHHS  (U3NYECKHUX
BEJIMYMH, XapaKTEPU3YIOIIHUX CBOUCTBA MIEKTPOMArHUTHOTO
U3JIy4eHHUs], aTOMA U €T0 3JIEKTPOHHOI! 000JI04YKH, aTOMHOTO
Sapa W DJIEMEHTapHBIX YacTUI[, a Takxke (U3NIECKUe
3aKOHBI, CBSI3bIBAIOLINE 3TU BEJIUYUHBL.

OIIK-1.2 Crnocoben mnpuMeHsiTh Qu3ndeckue | ONKUCHIBATH  SIBICHHS, CBS3aHHBIE C W3MEHEHHEM U

3aKOHBI U MaTeMaTHYCCKH METOJBI JJIS PEIIeHUs | IpeoOpa3oBaHWEM  (QH3MYECKHX CHCTEM Ha  OCHOBE

3a]]a4 TEOPETHYECKOTO U MPHUKIATHOTO XapakTepa | (U3MUECKUX  3aKOHOB,  ONHMCHIBAIONIMX  O0IMHE |
cnenn()UIHBIC CBOMCTBA KBAHTOBBIX CHCTEM.

OIIK-1.3 Buageer HaBbikamMu ucnoib3oBaHus | [losnyudats YHCIICHHEIC 3HAYCHHS XapaKTePUCTHK

3HaHUA (U3WKH W MaTeMaTHKH IPH PEIICHHH | (U3UYECKUX CHCTEM Ha OCHOBE (H3MUYECKHX 3aKOHOB,

MPaKTUYECKUX 33129 ONKCHIBAIONINX OoOmMe W  chenuduyHbBle CBOWCTBA

KBAaHTOBBIX CHUCTCM.

OIIK-2 Cnoco0eH caMOCTOAATEIbHO NPOBOAMTH JKCIHEPUMEHTAIbHbIC HCCIEJOBAHUS M HCIOJIb30BATh
OCHOBHbIE IPUEMBbI 00PaGOTKHU M MPeEACTABJIEHUS NOJYYEHHBIX TaHHBIX

OIIK-2.1 HaxomuT W KpUTHYECKH aHAIM3UpyeT | OCyIIeCTBIATH BEIOOD
nHQOPMALMIO, HEOOXOAMMYIO JUIS DEUICHHS | COAEpIKAIIMX OCHOBHYIO
MOCTaBJICHHOH 3aa4u N3y4aeMbIX CHCTEM.

TEOPETUYECKUX
HHPOPMAIHIO O

paszielos,
CBOICTBax

CIIOCOOBI H®
MPOBOJIUTH

OIIK-2.2 CnocobGeH BHIOHpATH OcymecTBiIsATh MOX0OpP OOOPYHOBAHUS IS H3MEPEHHS
cpezcTBa U3MEpEHUit u BEJIMYMH, XapaKTepU3YIOLIUX MpPEJAMET HCCIEeJOBaHMs, Ha

OKCICPUMEHTAJIBHBIC UCCIICTOBAHUSA

OCHOBaHMHU MH(OpMAIHH 0 QyHKIIMOHIPOBAHUH IPHOOPOB.

OIIK-2.3 Bnameer cmnocobamu 00pabOTKH U
Hpe)ICTaBJ'ICHI/IH HOJ'[y‘-IeHHBIX JAHHBIX MW OILICHKHU
MOTPEIIHOCTH PE3yIbTAaTOB H3MEPCHHI

OcCymIecTBIATh YHCICHHOE U Tpaduyeckoe MpercTaBIeHHe
pEe3yJbTaTOB M3MEPEHUN BEJIMYUH, XapaKTEPU3YIOIIHX
IpeAIMET HWCCIIEAOBaHUS, @ TAaKXKe BBIIOJIHUTH IPOTHO3 O
TIOBE/ICHUY CUCTEMBI B U3MCHEHHBIX YCIOBHUSIX.




Pe3ynbrarel 00ydeHHs MO AHUCUUIUIMHE AOCTUTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOSATENIbHOM paboThl O0OydyaromMxXcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMICTCHIMA  CUYUTAIOTCS  COPMUPOBAHHBIMH  TPHU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHUSI.

2. CTpyKTYypa U cojep:KaHue TUCHUTIIHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

OO1iast TPyI0EMKOCTh TUCIHMILIMHBI cOCTaBaseT 4 3adeTHbIX eauuuil (144 gacoB), ux
pacmpezesieHue Mo BuaaM padboT IPeCTABICHO B TAOIHIIE

Bunsr padot Bcero Dopma 00yueHHS
4acoB OuHasi OYHO-3a049HAs 3a049Has
4
ceMecTp ceMectp Kypc
(gacer) (gacsr) (gacen)
KonTakTHasi pa6oTa, B TOM YHCJIE: 96,3 96,3
AyauTopHble 3aHATHS (BCEro): 96 96
3aHATHUS JICKIIMOHHOTO THIIA 32 32
nabopaToOpHbIE 3aHATHUS 48 48
MPAaKTUYECKHE 3aHATUS 16 16
WNuasn koHTaKkTHas padora:
KoHTponb caMocTosTeIbHOI paboThI
3 3
(KCP)
ITpomexxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeIbHAsI padoTa, B TOM 18 18
qucie:
Kypcogas padota/mpoekt (KP/KIT)
(moaroToBka)
KonrtposasHas pabora
PacuérHo-rpaduueckas padora (PT'P)
(moIroToBKa)
Pedepat/acce (moaroropka)
CaMocCTOsITeIbHOE HM3y4YCHHE pasJielioB,
CaMOIIOITOTOBKA (mpopaboTka "
NOBTOPEHHUE JICKIIMOHHOTO MarepHana |
MaTepuajia  y4eOHMKOB W Y4eOHBIX 18 18
NOCOOMIA, IMOArOTOBKA K 1a00PAaTOPHEIM H
NPAKTUYECKUM 3aHATHSIM, KOJUIOKBHyMam
U T.J1.)
[ToaroroBka K TEKyleMy KOHTPOJIIO
KoHTpoas: 26,7 26,7
IloaroroBka k 3K3aMeHy
Oomas yac. 144 144
TPY/0eMKOCTh B TOM YHCJIe
KOHTAKTHAasA 96,3 96,3
padota
3a4. e 4 4

2.2 Conepxanue IMCUMIINHBI

Pacrnipesienenne BUI0B y4eOHOIM pabOThI M UX TPYIOEMKOCTH IO pa3feiaM IUCIHUILTHHBL.

Paznenbr (Tembl) mUCHMIUTHHBI, n3ydaembie B4  cemectpe (2 kypce) (ounas ¢popma
00yueHust)



KoanuecTBo yacos
AynuTtopHast Bueaynur
Ne HaumenoBanue paznenos (Tem) OpHas
Bcero pabora pabota
JI 113 JIP CPC

1. Beeoenue 6 amomnyro gusuxy 12 2 1 8 1
2. |[Tnanemapnas mooenv amoma Pezepghopoa—bopa 21 | 2 1 16 2
3. Kopnyckynapno-6onnosoti 0yanuzm ceoucma. 4 2 1 1
4, OcHO8bl KBAHMOBOT MEOPUU. 4 2 1 1
5. |Keanmogas meopus amoma 6000poda 12 2 1 8 1
6.  |MHozoanexmpounnvie amomvl 4 2 1 1
7. Monexynapnvle cnekmpbol U XUMUYECKas C13b 4 2 1 1
8. Onmuyeckue K8AHMOBbLE 2eHEPAMOPbL 13 2 1 8 2
9.  |Bgedenue 6 puzuxy s0pa u wacmuy 12 2 1 8 1
10. |Ocnosuvie xapaxmepucmuku soep. 4 2 1 1
11.  |[lemexmopvl u UCMOYHUKU Yacmuy 4 2 1 1
12.  |Paouoaxmuenocmuo 4 2 1 1
13.  |Hoepmuvie npespawenus 4 2 1 1
14.  |Bzaumooeiicmeue yacmuy co cpeooil 4 2 1 1
15.  |Kpamkue ceedenus o s0epHbIx MOOeaxX 4 2 1 1
16. |Onemenmapmusie uacmuybvl 4 2 1 1

HUTOI'O no pasoenam oucyuniurvl 114 | 32 16 48 18

KonTtpons camocrosrensroit pabots (KCP) 3

IIpomexxyrounas arrectanus (MKP) 0,3

IToaroToOBKA K TEKyIIeMy KOHTPOITIO 26,7

OO01mast TPyAOEMKOCTb 110 TUCTIATUTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — mabGopaTtopHbie
3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa.

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATLTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaumenoBanue pazgena
(Temsr)

Coneprxanue pasnena (TeMbl)

dopMa TEKyIIETO
KOHTPOJIA

Bseoenue 6 amomnyro |[Ipeamer u 3aj1aun aTOMHON (GU3UKU. MUKpOMHD.
Quzuxy Macura6sl. TennoBoe n3ay4eHue: KIacCH4ecKui 1
KBaHTOBBIN noaxon. Poto3¢eKT: ero BUAbl U 3aKOHBI.
®opmyna DitHmTeliHa. J[aBeHne H3ITyICHHUS.
Uznyuenue BaBunoa—Yepenkosa. D dext Komnrona.
OKCNepUMEHTAJbHBIE TaHHBIE O CTPOCHUH aTOMA.
CriekTpanbHbIe CEpUH BOJIOPOJONOJOOHBIX CHCTEM.
dopmyia bansmepa. KoMOMHAIIMOHHBINA TPUHIIAIT

Purua, Tepmsl.

YO

Inanemapuas mooens |Knaccudeckas moaens atoma TomcoHa. OMbITE
amoma Pezepgpopoa— |Pezepdhopna. Beison dhopmyiisl Pesepdopaa mis

bopa paccesHus anbda-dactull. [lmanerapHas Moaens atoma
Peszepdopna. [locrynarer bopa. Dnemenrapaas Teopus
aToma Bosopoaa Hwmibca bopa. DkcriepumeHTanbHOE
MIOATBEPKIACHUE TUCKPETHOM CTPYKTYPbI
SHEPTreTUYECKUX YPOBHEH aTOMOB, ONbITH DpaHKa U
I'epuia. Henocrtatku teopuu bopa.

YO

Kopnyckyaapno- I'unoresa ne bpoilnis U ee IKCIIEpPUMEHTAIBHOE

B0IHOBOU OYATUIM MIOATBEPIKCHNE, TH(PPAKIUs IIEKTPOHOB, AaTOMOB,

YO




ceotiCcms.

HelitpoHoB. OnbiThl JleBuccona—/xxepmepa u Tomcona.
CraTucTuyecKuii XapakTep CBSI3U KOPIYCKYISIPHBIX H
BOJIHOBBIX CBOWCTB. COCTOSIHME YacTHUIBI B KBAHTOBOM
Teopuu. BoiHoBast GyHKIUS 1 €€ CTaTHCTHUECKHUHA
cMBbIc. BpemeHHOE U cTarioHapHOE YPaBHEHHUS
IlIpeaunrepa. YcnoBrue BO3MOKHOCTH OJTHOBPEMEHHOTO
n3MepeHus puzndeckux BennduH. COOTHOLIEHNE
Heomnpenenennocreil ['eiizendepra.

OcHo8bl K8AHMOBO
meopuu.

XapakTepHble 3aJ]Jayd KBAaHTOBOM MeXaHUKH. J[BUYKEeHUE
CcBOOOTHO# YacTuIlel. YacTrila B 0JHOMEPHOM
MIPsIMOYTOJIBHOM MOTEHLMANBHOH siMe. OTpaxkeHHne U
MPOXOKICHHUE CKBO3b IPSIMOYTOIbHBIA TOTEHIUATBHBIN
ropor. [loTeHnanpHBIN Oapbep KOHSTHOW IITUPHHEI.
TynnenbHbIi 3¢ ¢exT. JInHeHHbI TapMOHHYECKUT
OCLMJIIATOP.

YO

Keanmosas meopusa
amoma 8000pooa

KBaHTOBO-MEXaHHYECKOE ONMCAHUE ATOMA BOAOPOAA.
VYpaBuenue Llpeaunrepa aas aToMa BOAOPOAA.
OU3NUECKUl CMBICT KBAHTOBBIX YHCENI. DHEPreTHUeCKuit
cnektp. [IpaBuna orb6opa. HopmansHoe cocTosiHuE
atoma. CUMBOJIMKA COCTOSIHUH 3JIEKTPOHA B aTOME.
ToHKasl CTPYKTypa CIEKTPAIBbHBIX JTUHUI
BOJIOPOJIOTIOIOOHBIX aTOMOB. CIIMH B COOCTBEHHBIT
MAarHUTHBIM MOMEHT AJIEKTPOHA. DKCIIEPUMEHTAIBHOE
JI0Ka3aTeNbCTBO CYIECTBOBAHUS CIIMHA, OIBITHI

[ repua—I epnaxa. OpOuTaIbHBIC MATHUTHBIN U
MEXaHWYeCKUI MOMEHTHI. [10JIHBIN MOMEHT UMITyJIbCa.
OrnucaHue COCTOSHUN 3EKTPOHA B ATOME C ITOMOILBIO
Ha0OpOB KBaHTOBBIX uncell. CIMH-OpOUTAIBEHOE
B3aUMOJICHCTBUE.

YO

Mmnoeoanekmponnvie
amombl

CriekTpsI menoyHbIX MeTaoB. [IpaBuna otoopa u
criekTpanibHble cepru. OOIIe MPUHIIHITEI OTIMCAHHUS
MHOT03J1€KTpoHHOr0 atoma. IIpunnun Ilaynu u ero
KBaHTOBO-MeXaHUuYecKasi popMyIrpoBKa. ATOMHbIE
0007104KH 1 Iog000m0uku. CyMMapHble opOUTaNbHBIH,
CIIMHOBBIN U MTOJIHBI MOMEHTBI MHOT03JIEKTPOHHOTO
aToma. 3all0JIHEHHUE IEKTPOHHBIX 000JI0UEK B aTOMax.
[lepuoanueckas cucreMa 3neMeHTOB MeHieneena.
DnexkTpoHHast KOHPUTYpalus U paBuia XyH/a.
XapakTepuCTHUECKOE PEHTTeHOBCKOe n3nydenue. Cepuu
B CIIEKTPAX XapaKTEPUCTHUECKOr0 U3ITydeHUsl. 3aKOH
Mo3nu. OCOOEHHOCTH CIieKTpa moriomeHus. ToHKast
CTPYKTYpa PEHTT€HOBCKUX CIIEKTPOB.

YO

Monexynsapuvle
CnexKmpul u
XUMUYECKAs CBA3b

Crpoenue, cBOICTBA U CIIEKTPBI MOJIeKyJ1. IOHHBIN 1
KOBaJIEHTHBIN THUIIBI XHMUYECKON CBSA3U. Buabl
JIBWKEHUN B MOJIEKYJIE ¥ TUIIBI MOJIEKYIIPHBIX
cnekTpoB. Kitaccndukanus 31eKTPOHHBIX COCTOSHUH
monekyd. [IpaBuio oTOopa 1Jis 3eKTPOMarHUTHBIX
[IEPEXO0JIOB B IByXaTOMHBIX MOJIEKYJIaX.

DOneMeHThI KBAaHTOBOM cTaTHCTUKHA. CHCTEMBI
TO/IECTBEHHBIX YacTull. bo30HB U pepMHUOHBI.
Cratuctnueckue pacnpenenenus Gepmu—/lupaka u
Boze—DiiHmTeiiHa. DMeKTPOHBI B KPUCTAIUIAX. DHEPTUSA
®epmu. PU3NUECKUE OCHOBBI CBEPXIIPOBOAUMOCTH U
CBEPXTEKYUYECTH M UX KBAHTOBAs PUPOAA.

YO

Onmuueckue
K8aHmMoewle
2eHepamopbl

BreinyxaeHHOe (MHAYIIUPOBAHHOE) H3ITyUeHHE.
OnTudeckre KBaHTOBBIE TEHEPATOPHI (J1a3ePHl).
Baxneiimue tunsl nazepoB. OCHOBHbIE KOMITIOHEHTHI

YO




nasepa. CBONCTBA J1a3€pHOT0 U3ITY4YEHHUS.

Beeoenue 6 puzuxy
s0pa u wacmuy

Ucropus oTkpeiTuii B Pusuke sapa u yactuil. OTKpeITHE
PaTuOaKTUBHOCTH, DJICKTPOHA, SApa, anb(a-dacTUIl U UX
naeHTU(GUKAIISA, HEUTPOHA, HEUTPHUHO, JICTITOHOB,
ME30HOB Ha ()OHE PA3BUTHsI KBAHTOBBIX U BOJTHOBBIX
MpeJICTaBICHUMH.

YO

10.

OcHogHble
Xapaxmepucmuxu
s0ep.

3apsia, pa3Mepsl, ¥ MacChl saep. DHEPTHUs CB3H H
nedekt macchl. KBapynoabHbIH IIEKTPUIECKUT
MOMEHT A7pa. MarHUTHbIE MOMEHTHI HYKJIOHOB. CITUH
sapa. CBEpXTOHKAsA CTPYKTypa CHEKTPAIbHBIX JTMHUH.
W3oTonmyeckuii caur. YeTHOCTH BOTHOBOH ()YHKIIHH.

YO

11.

\/{[emexmopbl u
UCTNOYHUKY Yacmuy

l"azopaszpsnubie cyeTunku. CHUHTUILIALUOHHBIE
cuetunku. Kamopumerpsl. TpekoBele AETEKTOPBI, KaMepa
BunscoHa, my3bIpEKOBas KaMepa, HCKpOBas KaMepa,
siIepHBIE POTOAIMYIIBCUH.

JIunennele yckopurenu. berarpoH. L{ukioTpos.
®az3oTpoH. CHHXPOTPOH. YCKOPEHHE HEUTPOHOB.

YO

12.

Paouoaxmusnocme

EcTecTBeHHAs M HCKYCCTBEHHAs paHOaKTUBHOCTb.
CraTuctuueckuit Xxapakrep pacnana. Buabl u 3akoHbI
pacnana. Ilepuon nomypacmnaza, OCTOSIHHAA paclaza,
AKTUBHOCTb UCTOYHHKA.

YO

13.

AOoeprvie
npespawjenus

CeueHue peakuuil. 3aKOHBI COXPAHEHUS B SIACPHBIX
peakuusx.

CHOHTaHHOE U BBIHY)XICHHOE JEJICHUE siAep. DHEPrus
axtuBaruu. llermHas sinepras peaxmus. Kosddurment
Pa3MHOKEHUSI.

CuHTe3 NerKux saep. SaepHble peakiiy B 3Be3ax.
[TponcxoxneHne XMMHUIECKUX 3JIEMEHTOB.

YO

14.

Bszaumooeiicmeue
yacmuy co cpeootl

[IpoxoxkaeHne TSHKEIBIX 3apsSKEHHBIX YaCTHUL] Yepe3
BelecTBO. IIpoxoxaeHue JIErkux 3apspKeHHbBIX YaCTULL
yepes3 BeniecTso. [IpoxoxkaeHne raMMa-KBaHTOB Yepes3
BEIIECTBO. bruonorndeckoe 1eiCTBIE HOHU3UPYIOIINAX
n3i1ydeHui. Jlo3uMeTpruuecKkue BEJIMUUHBI.

YO

15.

Kpamxue ceedenus o
0EPHBIX MOOEAX

SAnepubie Mojenu, ux Kiaccupukanus. KanenbHas
Moens sinapa. [lomysmmupuueckas popmyra
Beiimzexkepa s sHepruu cBsi3u sapa. O6oodeyHas
Mojienb spa. O000IIeHHas MOICIb siIpa.

YO

16.

Onemenmapnuvle
uyacmuybl

Tunbsl B3aMMOJIEHCTBHUS U KJIaCCU(DUKAIIMS YaCTHII.
YacTuipl 1 aHTUYACTULIBL. 3aKOHBI COXPAHECHUSI,
perynupyomye npespaieHus yactui. CucreMaTika
areMeHTapHbIX yacTull. CTaHaapTHAS MOJEIb.

YO

JlabopaTopHbie padoThl)

2.3.2 3aHATHA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CCeMUHAPCKHE 3aHATHS/

Ne

HaumenoBanue paznena
(Temer)

Tematuka 3aHATHH/pabOT

dopMa TEKyIETO
KOHTPOJIA

1.

Beeoenue 6 amommuyro
Guzuxy. [lnanemapnas
Mmooenb amoma
Peszepgpopoa—bopa

doToaddexT: ero Bupl 1 3akoHbI. Dopmyiia
Onnmreitna. Dddexr Kommnrona.

CriexTpanbHbIe CEPUH BOJOPOAONOJOOHBIX CUCTEM.
dopmyia bansmepa. KoMOMHAIIMOHHBINA TPUHIIAIT
Purna, Tepmel.

Paccesinue anbda-uactun B onsite Pesepdopaa.
OnemeHTapHas Teopus aroma Bogopoaa Hunsca bopa.

Pewenue 3a0au

Kopnyckyaapuo-
B0IHOBOU OYAIUZM
ceoticmg. OcHogbl

Bosnna ne bpoitns. J{udpakiiust 371€KTPOHOB.
Bpemennoe u cranmonapHoe ypasHenus llpenunrepa.
JIBrykeHre CBOOOTHOM YaCTHIIBL.

Pewenue 3a0au




KBAHMOBO meopuu.

CooTtHoueHne HeonpeaeaeHHocTei ['elizendepra.
Yacrtuila B 0IHOMEPHON NMPAMOYTOJbHOM
noTeHIHANbHOM sive. [loTeHnnansHbIi Oapbep KOHEYHOH
mupuHbL. TyHHETbHBIA 3P EKT.

3. |Keanmosas meopuss  |Pu3nyecKuil CMbICI KBaHTOBBIX 4yncel. [IpaBuina orbopa.| Peuenue saday
amoma 6000pooa. CHUMBOJIMKA COCTOSIHHH 3JIEKTPOHA B aTOME.
Mmnozcosnexmponuvie  |OpOUTANBHBIA M COOCTBEHHBIH MEXaHUYECKUH MOMEHTEHI.
amomul [Tonuspiit MoOMeHT umnyabsca. OnucaHue COCTOSTHUM
JIEKTPOHA B aTOME C IIOMOIIHI0 HA0OPOB KBAHTOBBIX
YHCeT.
OO011e MPUHITUITBI OMTUCAHUS MHOTO3JICKTPOHHOTO
aToMa. ATOMHBIE 00OJIOYKH U TIOA0O0TIOUKH.
OnexTpoHHast KOHUTYpaIHs.
XapaKkTepucTHYECKOe PEHTIeHOBCKOe n3nydyenue. Cepun
B CIEKTpax XapaKTEPUCTUIECKOTO U3Ty4YeHusl. 3aKOH
Mosznu.
4. |Monexynspuoie OJEeKTPOHBI B KpUcTauiax. JHeprus depmu. Pewerue 3adau
cnexkmpul u OcHOBHbBIE KOMIIOHEHTHI J1azepa. CBOWCTBA Ja3epHOro
XUMUUECKAsL C8A3b. M3ITy4YeHUSL.
Onmuueckue
K8AHMOBblE
2eHepamopbi
5. |Beedenue 6 puzuxy 3apsn, pazMepsl, 1 Macchl saep. Jdedext maccr u Pewerue 3adau
s0pa u uacmuy. SHEPTHS CBSI3U.
OcHognoie
Xapaxmepucmuxu soep
6. |. Hemexmopot u Cuerunku. Kanopumerpsl. TpekoBble JETEKTOPEI, Pewerue 3adau
UCTHOYHUKY Yacmuy.  |sAepHbIe POTOIMYIBCHH.
Paouoaxmuenocmo Bunae! u 3akonsl pacniaga. [lepuoa nomypacnana,
MTOCTOSTHHAS pacnana. AKTHBHOCTh HCTOYHHUKA.
7. |Aoepnvie Ceuenue peakiuil. 3aKOHBI COXPAHEHUS B SIAEPHBIX Pewenue 3a0au
npespauieHus. peaKIusX.
Bzaumooevicmeue CrioHTaHHOE ¥ BBIHYKJICHHOE JefieHue saep. LlemHas
yacmuy co cpedou simepHas peakius. Koaguiuent pa3sMHOKEHHUS.
Jo3umeTpuueckrue BEIMUUHBI.
8. |Kpamxue ceéedenus o |Dopmyna Belilzekkepa A S9HEPTHH CBSI3H spa. Pewenue 3a0au
10epHbIX MOOESX. 3aK0HBI COXpaHEeHHSI, PETYIUPYIOIINE TIPEBPAIICHUS
Dnemenmapmvie YaCTHIL.
yacmuybl
Jlabopamopuvie pabomul
9. |Bsedenue 6 puzuxy JlaGoparopHas padora Ne 1. OmpezeneHue OTHOIICHUS JIP
s0pa u uacmuy 3apsijia SIEKTPOHA K €ro Macce METOJOM MarHeTpoHa
10. |[Tnanemapnas modens JIP
amoma Peszepgpopoa— |Jlaboparophnas padota Ne 2. OnbIT (paHka u repia
bopa
11. |Onmuueckue JIP
CCAHMOGbIE JlaGoparopHas pabota Ne 3. M3yueHue HEOH-TETHUEBOTO
2eHepamopbi f1asepa
12. \lTanemapnas mooexe JlaGopatopuast pabora Ne 4. M3yueHue cepHaTbHBIX aw
amoma Pezepgpopoa— 9
Bopa 3aKOHOMEPHOCTEH B CIIEKTPE aTOMa BOJI0pOJia
13. |Mnozosnekmponnvie  |Jlaboparopuas pabora Ne 5. H3ydeHwe TOHKOM JIP
amomol CTPYKTYPBI JIMHAN CIIEKTpa aToMa HATPHS
14. |Bsedenue 6 pusuxy JlaboparopHast pabota Ne 6. I[TorpemHoctu npu saepHo- JIP
s0pa u yacmuy (hU3UIECKUX H3MEPEHISIX
15. |[lemexmoput u JlaboparopHast pabota No 7. V3ydeHue ra3opaspsyiHOTO JIP




ucmouHuKY yacmuy  |CYETINKA

16. |[lemexmopot u JlaboparopHast pabora Ne 8. Uzyuenue JIP
UCMOYHUKY yacmuy — |CIMHTWUBIIHOHHOTO JIETEKTOpa

17. |/lemexmopul u Jlaboparopuas padora Ne 9. OmpezeincHHe aKTHBHOCTH JIP
UCMOYHUKY yacmuy  |ACTOYHHKA

18. |[lemexmopot u JlaboparopHast pabota Ne 10. Nzyuenue JIP
UCMOYHUKY yacmuy — |CIHMHTHUBIIHOHHOTO raMMa-CIICKTPOMETpa

19. |Bzaumooeiicmesue JlaGoparopHas pabota Ne 11. Uzyuenue JIP
yacmuy co cpeooil pacnpocTpaHeHuss  OeTa-U3JIy4eHHUs B HEKOTOPBIX

MaTepHaiax M B BO3IyXe

20. |Bzaumooeticmsue JlaboparopHast pabora Ne 12. H3ydeHuwe yrioBoro JIP
yacmuy co cpeooil pacnpenesieHuss KOCMHIECKHX JIydeit

21. |Bzaumooeiicmeue Jlaboparopuast pabora Ne 13. Jlo3uMeTpUYECKHE JIP
yacmuy co cpedoil BEJINYMHBI U MX U3MEPEHUS

3ammra nmaboparopHoi padotsl (JIP), Bemoanenue kypcoBoro mnpoekrta (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
komokBuyM (K), rectuposanue (T), ycrnsiit onpoc (YO) u T.1.

[Ipy w3ydyeHWW JAUCHUIUIMHBI MOTYT TNPUMEHSTHCS  JJIEKTPOHHOE  OOy4YeHHeE,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJIoruu B coorBeTcTBUU ¢ DI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
CornacHo ydueOHOMY IUIaHY KypCcOBBbI€ pabOTHI (MPOEKTHI) MO JAHHOW JAMCIHUIUIMHE HE
PEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILINHE (MOLYJIIO)

IlepeyeHp yueOHO-METOAMYCSCKOTO OOCCIICYCHUS TUCIUILIHNHBI 110
Ne Buxg CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PaOOTHI
1 Pemenne 3amau Memooduueckue yKkazauus NO OPaAHUAYUU CAMOCMOSMENbHOU pabomvl no
OJucyuniune «OCHOBbL AMOMHOU U KBAHMOBOU (DUIUKUY, YMBEPHICOCHHbLE
Kagedpoil onmosnekmporuku, npomoxor Ne  om 2.

Y4ebHO-MeToIMYeCKHe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAaHMUYEHUSAM UX 3/JOPOBbS U BOCHPUATHUS MH(DOPMAIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha s13b1ke bpaiins.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEIBHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETHM3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTa
00yJaromuxcs.



3. OOpa3oBaTeJbHble TEXHOJIOIMH, NPHUMEHsieMble NPH OCBOCHHMH JHCHUIIHHBI
(Mmomy.Jist)

B xome wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOLIUX
00pa30BaTENbHBIX TEXHOJOTHMM: JIEKIMH, IPAKTUYECKHE 3aHATHUA, NpobjieMHOoe oOyueHue,
MOJlyJIbHasi TEXHOJIOTHUs, MOATrOTOBKAa MHCbMEHHBIX AHAJUTHUECKUX pabOT, cCaMOCTOSITENbHAs
paboTa CTy/IEHTOB.

KoMIeTeHTHOCTHBIN NOAXOA B paMKax IPENoJaBaHUs IJUCLUIUIMHBL pPEaau3yercs B
UCIOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyallMii, aHajgu3a NeNarornyeckux 3ajad,
[e1arorMyeckoro 3KCIepruMeHTa, HHBIX (OPM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

WudopmanvoHHble  TEXHOJOTMM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTtu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIC TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLHUILIUHbBI
— I JIML C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbSl IPEIyCMOTPEHA OpraHUu3aLus
KOHCYJIbTAllMM C MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

17. OueHounble cpeacTBa [Jisi TeKYLIero KOHTPOJSl  yCIeBAeMOCTH W
NMPOMEKYTOYHOM aTTecTAllUN

OrneHoYHBIE CpelCcTBa MNpPEJHA3HAYSHBI U KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JTOCTHKEHUI 00yJaroIInXcsi, OCBOUBIINX MPOrpaMMy Y4eOHOM TUCHUTUIMHBI «OCHOBbI amOMHOU
U K8AHMOBOU PUUKU.

O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATEPHAJIbl Ui IPOBEACHUS TEKYIIEero
KOHTPOJIA B opMe mecmosulx 3a0anuil, 00OKIA0A-npe3eHmayuu no npooieMHbIM 80NPOCAM,
PA3HOYPOBHEBbIX 3a0anutl W TPOMEXKYTOUHO# aTTecrammu B (opme 3amaHuii K 3adery
BOIIPOCOB U 33/IaHUM K 3K3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB AJHA TeKVIIIeﬁ u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Kon n HanmeHOBaHHE HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
Ne Pe3ynberatsl 06ydeHust
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
OIIK-1.1 3uaer | Onpenenenus u eauHunsl | Koumpoavhas paboma Oxzamen
(dyHnaMeHTaIbHbIE U3MepeHust  (PU3NYECKUX
3aKOHbl ~ HPUPOJBI ¥ | BEJIUYUH,
OCHOBHblE  (hU3MUECKHE | XapaKTEePU3YHOLIHX
MaTeMaTHYECKUEe 3aKOHBI | CBOMCTBa
U METOABl HAKOIUICHHUS, | 3JIEKTPOMATHHUTHOTO
1 | mepemaum u 0O0pabOTKM | WM3IMYYCHUS, aTOMa H €ro
HHPOpPMATH ANIEKTPOHHOH  00OJIOYKH,
aTOMHOTO aapa "
JJIEMEHTapHBIX YacTHIl, a
TaKxe (uznueckue
3aKOHBI,  CBSI3BIBAOLIHE
9TH BEJMYHUHBL
OIIK-1.2 Crnocoben | OmuchiBaTh sBiieHus1, | Konmponvuas paboma Oxzamen
NPUMEHSITh  (PU3MUYECKHe | CBS3aHHBIE C U3MEHEHHEM
3aKOHBI U MaTEMaTHUYECKH | U npeoOpa3zoBaHreM
METOIbl JUIsl  pelleHHs | (U3MYEeCKUX CHCTeM Ha
2 | 33724 TEOPETUYECKOTO U | OCHOBE ¢usmueckux
MPHUKJIQJHOTO XapakTepa 3aKOHOB, OINMCBIBAIOIINX
obmme u crenuduuHbBIe
CBOICTBa KBaHTOBBIX
CHCTEM.
OIIK-1.3 Brnaneer | Ilomyuats yucienusle | Koumpoavhas paboma Oxzamen
3 | HaBBIKaMU 3HAYCHUS XapaKTCPUCTHK
WCIIONIb30BaHMsl  3HAaHMW | (QU3MYECKUX CHCTeM Ha




¢U3MKM ¥ MaTeMaTHKH | OCHOBE ¢usnueckux
npu pELICHNH | 3aKOHOB, OINMCHIBAIOLINX
MPaKTUIECKUX 3a1ad obmue W cruenupuIHbIC

CBOWCTBA KBAaHTOBBIX

CHCTEM.
OIIK-2.1 Haxomur u | OcymecTBIsATh BEIOOp | JlabopamopHas paboma 3awuma
KPUTHUYECKH AHAIM3HPYET | TEOPETHUECKUX Pa3zeioB, nabopamopnou
HHPOPMAIHIO, COIepKAIINX  OCHOBHYIO pabomul
HEOOXOTUMYIO Ui | uHpOpMAIUIO o
pelIeHust TOCTaBJIEHHOH | CBOMcTBax N3y4aeMBbIX
3aJa4uu CHCTEM.
OIlK-2.2 Criocoben | OcyliecTBIiTh nonoop | Jlabopamopuas paboma 3awuma
BBIOMpAaTh  CIOCOOBI M | 00OpYyIOBaHHMS Juis nabopamopnot
CpeACTBa W3MEpPEHUH W | M3MEpeHHs BEJINYUH, pabomul
MPOBOAUTH XapaKTepU3YIOLINX

5 | aKkcnepuMeHTanbHBIC MPEAMET  HCCIICIOBAHUS,

HCCIIEIOBaHNS Ha OCHOBaHHHU

nHpOpMALUN 0

(YHKIIMOHHPOBaHUHI

IpuOOpPOB.
OIIK-2.3 Bnameer | OcymectBnsaTs gucieHHoe | Jlabopamopras paboma 3awuma
crocobamu 00pabOTKH H | U rpaduyueckoe 1abopamoptot
Npe/ICTaBICHUS MIpEe/ICTaBICHUE pabombl
MOJYYCHHBIX JIAHHBIX M | pe3yJbTaToB HW3MEpEHUil
OLICHKH MOTPEIIHOCTH | BEJIUYUH,

6 | pe3ynabTaTOB M3MEpEHHI XapaKTepU3YIOLINX

MpeAMET HMCCIICNOBAHMS, a

TaKKe BBITIOJTHUTD

NIPOTHO3 O  MOBEACHHHU

CHCTEMBI B H3MCHEHHBIX

YCIIOBUSIX.

TunoBbie KOHTPOJIbHBIC 3aJaAHUS M1 HHbIE MAaTEPHUAJIbl, HCOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIMX 3TAIbI
(popMupoOBaHUSsS KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00pPa30BaTeJILHOH IPOrPaMMBbI
Ilpumepnbwlii nepeuens 60npocoé u 3a0anuil

Konmponvnana paboma

Bapuanm 1

1 Iokouswuticss amom 6000po0a NO2IOMUl (POMOH, 8 pe3Vibmame 4e2o JIeKMmpPOH,
HAXoO0UBWUIICS HA 8MOpOl 6OPOBCKOl opbume, 8vliemen U3 amoma co cKopocmoio 6-1 0° wm/e.
Hauimu wacmomy noenowennoco ¢pomona.

2 Bviuucniume npeden cepuu bpaxkema.

3 Ha ocHnosanuu 60posckou meopuu 6000POOONOO0OHBIX CUCmeM Haumu paouyc
91eKMPOHHOU OPOUMBL HA NAMOM YPOBHE 8 AMoMe 8000PO0Qa.

4 Kakout MuHUMAIbHOU KUuHemuyeckou 3Hepeuelti (6 3B) Oonsxcen obradamo
6000p000n0006HbII uoH He™ |, umobbl npu Heynpyeom cmonKHoseHuu ¢ Opyeum mMakum ice
HEeNnoOBUNCHBIM UOHOM OOUH U3 UOHO8 nepeulesl 8 8030yxucoeHHoe cocmosanue?

5 Hatimu epanuyel cnekmpanvbHol obracmu, 6 npedenax Komopou pacnoniodceHsbl JUHUU
cepuu banbmepa amomapnoeo 6odopooa.

6 3apsoicennviti 0o nomenyuana 5 B memannuueckuti wapuxk paouyca 2 cm o0ayuarom
ceemom ¢ onunou eoauwvl 200 um. Kpacnas epanuya pomosagpgpexma ons smoeo memaina 250
HMm. Hauimu naubonvuiee paccmosnue om nOBEpXHOCMU WAPUKA, 20€ MOICHO OOHAPYHCUMb
gomosnexmponuoi.

Pecpepam
Temamuka pegpepamog




1 Oxcnepumenmanvhvie OCHO8AHUA KBAHMOB020 NOOX00A K ONUCAHUIO AMOMHBIX U
CYyOamMoOMHbIX CUCTEM.

2 DKcnepumeHmanbHble OCHOBAHUSA O/ YMEEPAHCOEHUS KOPNYCKYIAPHO-B0IHOB020 0YaANUIMA
CBOUCME AMOMHBIX U CYOAMOMHBIX CUCTIEM.

3 Okcnepumenmanvhbie OCHO8bL NOCMPOEHUS KEAHMOBLIX ONMUYECKUX 2EHEPAMOPOS.

3ayeTHO-IK3aMeHAIlHOHHbIE MaTepuabl [Jsl NPOMEXKYTOYHONl  aTTecTaluu
(3x3ameH)

(Bonpocul k sxzameny.)

1. [Ipeamer u 3amaun atomHOM (u3uku. TemioBoe HW3IydeHHE: KIIACCUYECKHH U
KBaHTOBBIN MOJIXO/.

2. OKCIIEpUMEHTaIbHbIE JaHHbIE O CTpoeHMH aroMa. CHEeKTpalbHbIE CEpUU
BOJIOpO10TI0100HBIX cucteM. Popmyna bansmepa. KomOnHanmoHHslil npuHuun Purtia, TepMsl.

3. Knaccuueckas monens aroma Tomcona. Omnbitel Pesepdopna. BeiBog dopmyss
Peszepdopna ans paccesnus anbda-gacturl. [Inanerapuas moaens aroma Pesepdopna.

4. [loctynatel bopa. DOnemeHrtapHas Teopust aroma Bojopoaa Hwunbca bopa.

DKCIEPUMEHTATIBbHOE TMOATBEPKACHUE JUCKPETHOM CTPYKTYpPhl DHEPTreTUYECKUX YpPOBHEH
atoMoB, onbITel ®panka u ['epua. Hegocratku teopuun bopa.

S. ['unoreza ne Bpoinsg u ee SKCIepUMEHTATBbHOE IMOATBEPXKACHUE, Audpaxius
3JIEKTPOHOB, aTOMOB, HelTpoHOB. OnbIThl JleBuccona—/xepmepa u TomcoHa.
6. CocrosiHMEe 4dYacTHIIBI B KBAHTOBOW Teopuu. BomHoBas ¢yHKuus u ee

CTaTUCTUYECKUM CMbICI. BpemeHHoe u craunoHapHoe ypaBHeHus lllpenunrepa. VYcioBue
BO3MOXXHOCTH  OJHOBpEMEHHOro  m3MepeHus  (u3mdeckux  BenmuuH.  CoOTHOIICHHE
HeonpeneneHHocTel [ elizenoepra.

7. XapakTepHble 33/1a4i KBAHTOBOM MeXaHUKU. J[BHykeHUE CBOOOIHOM YacCTHIIbI.

8. XapakTepHble 3aJaud KBaHTOBOM MexaHuku. Yactuma B OJZHOMEPHOHU
MIPSAMOYTOJIBHOW ITOTEHIIMAIBHOU SIME.

9. XapakTepHbIe 33/1a4l KBAHTOBOM MexaHMKH. OTpax€HUe U NMPOXO0KIEHUE CKBO3b

NPSIMOYTOJIBHBIN TOTEeHIMaNbHbI mopor. IloTeHnuanbHblii Oapbep KOHEYHON IIMPUHBI.
TyHHenbHBIN 3P PEKT.

10. XapakTepHble 3aJa4yd  KBAHTOBOM MeXaHUKHU. JIMHEWHBIM TapMOHUYECKHI
OCLIMJUISITOP.
11.  KBaHTOBO-MEXaHHMYECKOE OMNHCAHHE aToMa BojOpoAd. DU3MYECKHN CMBICT

KBAaHTOBBIX 4Mcel. DHepreTuyeckuil cnektp. IlpaBuna or6opa. HopmanbHoe cocTosiHUE aToMa.
CUMBOJIMKA COCTOSIHHM JIEKTPOHA B aTOME.

12. ToHkas cTpyKTypa CHEKTPaJbHbIX JIMHUI BOAOPOIONOAOOHBIX aToMOB. CIMH U
COOCTBEHHBI MarHUTHBIA MOMEHT JJIEKTpOHA. OKCIEPUMEHTAIBHOE J10Ka3aTeJIbCTBO
CyILIECTBOBaHMs clMHA, onbIThl llITepHa—I'epnaxa.

13. OpOuTayibHBIE MArHUTHBIM M MEXaHWYEeCKUW MOMEHTHI. [loJmHBIIT MOMEHT
umnynbca. OnucaHue COCTOSHHUM 3JeKTPOHA B aTOME C IMOMOIIbI0 HAOOPOB KBAHTOBBIX YHCEIL.
CrnuH-opOUTAIBHOE B3aUMOJICHCTBHE.

14.  Cnextpsl menounsix Metamios. [IpaBuia orOopa u criekTpaibHble cepun. O0mue
INPUHLIMIIBL  OMHMCAHMSI MHOTO3JIeKTpOHHOTO aroma. [lpunmun Ilaynmum u  ero KBaHTOBO-
MexaHu4eckasi GopMyIupoBKa. ATOMHbIE 000JI0UYKHU U MOI000T0UKH.

15. CymmapHble OpOUTaNIbHBIN, CIMHOBBIA U MOJIHBI MOMEHTHI MHOTOAJIEKTPOHHOTO
aToma. 3amoJHEHHE IEKTPOHHBIX 000J04Yek B aTtoMax. [lepmojuueckas cucreMa 3JIEMEHTOB
MenneneeBa. DneKTpoHHas KOH(GUTYpaIUs U MpaBuiia XyH/a.

16.  XapakrtepucTuueckoe peHTTeHOBCKoe u3iaydyeHue. Cepun B CHEKTpax
XapaKTepUCTHUUECKOro u3nydeHus. 3akoH Mo3snu. OcobeHHocTH criekTpa norjomeHus. ToHkas
CTPYKTypa PEHTT€HOBCKHUX CIIEKTPOB.



17.  Ctpoenue, cBoiicTBa M CHEKTpbl MOJEKYJ. VIOHHBII M KOBAJEHTHBIM THIIbI
XUMUYECKON CBSI3U. Buabl JBWKEHHWH B MOJIEKYJIE€ M THUIIBI MOJIEKYJSPHBIX CIIEKTPOB.
Knaccugukarus 3meKTpOHHBIX COCTOSHUN Mojekyin. [IpaBuio orGopa [uist 37€KTPOMAarHUTHBIX
MIEPEX0J0B B ABYXaTOMHBIX MOJIEKYJIAX.

18.  DnemeHTH KBaHTOBOW CTATUCTUKU. CHCTEMBI TOXKIECTBEHHBIX YacTUI. bO30HBI U
dbepmuonsl. Ctatuctuueckue pacupenencHus Gepmu—/{upaka u boze—DiiHmTeliHa. IIEKTPOHBI
B Kpuctamax. JHeprus @epmu. @r3nueckue OCHOBBI CBEPXIPOBOAMMOCTH U CBEPXTEKYUECTH U
MX KBAHTOBAs IPUPOJA.

19.  BemHyxzaeHHoe (MHAyLHpOBaHHOE) u3dydeHue. ONTHYECKHE  KBAaHTOBBIC
reHepaTopsl (J1a3epsl). Baxkueiimue Tumnsl gazepoB. OCHOBHbIE KOMIIOHEHTHI J1a3epa. CBolicTBa
Ja3€pPHOI0 U3ITyYEHHUS.

20.  3Bapsa, pa3Mepbl, U Macchl sep. OHEprusi CBSA3M U JePEeKT MAacChl.
KBaznpyrosibHbII 2JIEKTpUYECKUl MOMEHT siipa. MarHuTHble MOMEHTHI HYKJIOHOB. CIIMH sfpa.
CBepXTOHKAs CTPYKTYpa CHEKTPAIbHBIX JUHUM. M30TONMMYECKUI CIIBUT.

21. Ta3opaspsamble cueTynkd. CHOUHTHUIAUOHHBIE cuyeTyuku. Kamopumerpsl.
TpekoBble AETEKTOpbI, Kamepa BuiabcoHa, my3bIpbKOBasi Kamepa, UCKpOBas Kamepa, SACpHbIC
($hOTOIMYIIBCHUH.

22. Jluneiinble yckoputenu. berarpon. Luxnorpon. ®azorpoH. CHHXPOTpOH.
Y cKkopeHne HEUTPOHOB.
23. EcTecTBeHHass U MCKYCCTBEHHas paJMOaKTUBHOCTb. CTaTUCTUYECKUN XapakTep

pacnazna. Bunel u 3akoHbl pacnana. Ilepuon mosypacnana, mocTosiHHas pacraja, aKTUBHOCTb
HCTOYHUKA.

24.  CeueHue peakiuii. 3aKOHBI COXpPaHEHHS B SICPHBIX PEAKIIHSIX.

25. CrioHTaHHOE W BBIHYKICHHOE JIeJeHHE siaep. DHeprus axtuBanuu. llemHas
saepHas peakius. KoagdunueHt pazMHoKeHUS.

26.  Cunrte3 nerkux suep. Slaepuele peakuud B 3Be3dax. lIpoucxokneHue
XUMHUYECKHUX AJIEMEHTOB.

27. llpoxoxaeHue dYacTUIl M TaMMa-KBaHTOB 4epe3 BeIlecTBO.. buomormueckoe
JIEUCTBME HOHU3UPYIOIINX U3TydyeHH. J[03uMeTpriecKrue BEIIMYUHBI.

28.  Tumnbl B3auMopelcTBUS U KiIaccUpUKalUsa YacTull. YacTUIl U aHTHYACTHIIBL

3aKoHBI COXpaHEHHWs, PETyIUpYIONIMe TMpeBpamnieHus 4dactuil. CHcTeMaThKa 3JIeMEHTapHBIX
yactull. CTaHJapTHAsE MOJENb.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Orenka Kputepuu onieHuBaHuUs 110 YK3aMEHY

Bhicokuii OLEHKY ~«OTIMYHO» 3aCHYKHBACT ~CTY/IEHT, OCBOMBIIIUN 3HAHWUS,
yPOBEH «5% YMEHU, KOMIETEHLUMH M TEOPETHMECKHH MaTepual 6e3 mpoOenos;
(oTIHuHO) BBHITIOJTHUBIIHMMA BCe 3aJaHUs, MPEAYCMOTPEHHbIC y4eOHBIM IUIAaHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTUYECKHE HaBBIKU
po(hecCHOHAFHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHHM C(HOPMHUPOBAHBI.
Cpennuit OIICHKY «XOpOIIO» 3aClyKUBA€T CTYIEHT, MPAKTUUYECKH IOJHOCTHIO
YPOBEHb «4» OCBOMBIIIMM  3HAHUS, YMEHMS, KOMIIETEHIMH W TEOPETUYECKHI
(xoporto) MaTepuain, y4deOHble 3aJaHusi HE OILEHEHbl MAaKCUMAJIbHBIM YHCIIOM

0aJI0B, B OCHOBHOM C(hOpMHPOBAJ MPAKTUUYECKHE HABBIKU.
[Toporossiii OIIEHKY «YyJIOBJIETBOPUTEIIBHO» 3aCly’)KMBaeT CTYJIEHT, YacCTUYHO C
YPOBEHB «3» nmpoOenaMyd  OCBOMBIIMK  3HAHUWS, yMEHHS, KOMIIETEHIIUH W
(YmoBNIETBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3adaHus Jubo He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaIOB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTHUECKHUE HABBIKK HE CHOPMUPOBAHBI.




MUHHMMaNBHBIA | OIEHKY «HEYIOBICTBOPUTEIHHO)» 3aCITY)KHBACT CTY/ICHT, HE OCBOMBIIHIA
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUYECKUI MaTepuas, yueOHbIe
(HEyTOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

OueHoYHbIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YI€TOM UX WHAUBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIUMOCTH HHBAIMAAM W JIMIAM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOJHUTEIIEHOE BpeMsI [Tl OJATOTOBKH OTBETA HA DK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHIYAIEHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AWUCIHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHA
uH(popMauu:

JInst 1l ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. Ilepedenb y4eOHOM JIUTEpaTypbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueOHasi aiuTeparypa

1. CasenweB U.B. Kypc ¢pusuku [DnekrpoHHbli pecype]: yueOHoe ocobue: B 3 1. T. 3:
KBanToBas ontuka. AtomHas ¢pusnka. Gusnka tBepaoro tena. Pu3nka aTOMHOTrO sijpa U
snemenTapHbix yactuil / CasesnbeB U. B. — CII0.: Jlans, 2018. — 308 c. — Pexwum goctyma:

https://e.lanbook.com/book/9824 7#authors

2. Atomuas ¢usuka: yuebHo-metoauueckoe mocoowue / [A.I1. bapkos, B.C. Jlopom, B.E.
JIicenko u 1ip.]; M-Bo obpa3oBanus u Hayku Poc. ®enepaunu, Kybanckuii roc. yH-T. —
Kpacnonap: [Kybanckuii rocynapctBennsiii yausepcuter], 2016.

3. Uponos MN.E. KantoBas ¢uzuka. OCHOBHBIE 3aKOHBI: yueOHOE Tocodue
[DnexTpoHHEbIH pecypc]: yueb. mocobue — DnekTpoH. naH. — MockBa: 3garenbcTBo
«JlaGopatopus 3Hanuity, 2017. — 261 c. — Pexxum nocrymna:

https://e.lanbook.com/book/94103

4. Uponos U.E. 3agauu o obmeit ¢pusnke [DIEKTPOHHBIN pecypc]: yueOHoe mocooue
misBy30B / Uponos, LE. — 11-e u3a. — M.: Jlaboparopus 3uauwuii, 2017. — 434 ¢. — Pexxum
JI0CTyTa:

https://e.lanbook.com/book/94101

I ocBOEHMS AUCUMIIIMHBI HHBAJIUAAMH M JIMLIAMH ¢ OTPAHUYEeHHbIMHI
BO3MO KHOCTSIMH 3/10POBbSI HMEIOTCH M3aHHUA B JIEKTPOHHOM BH/I€ B 3JIEKTPOHHO-
OnOanoTeyHbIX cucremax «JIanb» u «lOpaiT».



5.2. Ilepuoauyeckas Jureparypa

B mupe Hayku

KypHai skcriepuMeHTaIbHON U TEOPETUUYECKON (DHU3UKH

W3Bectus poccuiickoit akagemun Hayk. Cepust pusudeckast

NuxeHnepHO-PpU3NUECKHI KypHAI

[Tucema B )KypHaI SKCIIEPUMEHTAIBLHON B TEOPETUIECKON (PU3UKI

Ycenexu pu3nueckux HayK — eKeMeCSYHbIN XKypHal. DIeKTpOHHAs BEpCUs KypHaa:
aHHOTAIMH, cTaThl B hopmare pdf

5.3. UHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHblie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYH K DJIEKTPOHHOW OMOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNHpopManMOHHBIE CIIPABOYHbIEC CHCTEMBI:
1. KoncynbranT [lntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH)

Pecypcbl cBoOOAHOTO f0CTYHA:
1. AmMepuKaHCKas naTeHTHas 0a3a maHHbBIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX Auccepraimit hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuHUCTEpCTBO HAyKHU U BhIcero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;
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5. dexaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepaibHblil IEHTP UHPOPMALIMOHHO-00PA30BaTEIILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX mI1aHOB, y4eOHO-METOJMUECKUX KOMILUIEKCOB, ITyOIMKAIMN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapbl HHHOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusl [Jsi 00y4alOIIHMXCS MO OCBOEHUI0 JAWCUHUILIHHBI
(Mmomyuis)

Obuwgue pekomenoayuu no camocmoamenbHou padome oOyUArOUUXCA

AToMHas M KBaHTOBasg (HU3MKA SBISAIOTCS OTIENBbHBIMU DPAa3BUTBHIMHM pa3jieiaMu
€CTECTBEHHOHAYYHBIX 3HAHUM C CYIIECTBEHHONW HUCTOpUEN U COOCTBEHHBIMH OCOOEHHOCTSIMHU.
Jlis ocBOGHMsI JTaHHOM JAMCUUIUIMHBI HEOOXOIMMO OBJIAJEeTh BCEMU pa3jelaMy BbICIIEH
MaTeMaTHUKH M OCBOUTH BCe pazzeiibl GyHIAaMeHTaIbHOU Gu3uku. OCOOEHHOCTHIO JUCITUTITMHBI
ABJISIIOTCST HAOOp HUrJe Oojee He BCTPEYAIOIMXCS IOHATHM KBaHTOBaHMS U BBICOKAs
Harpy>kK€HHOCTb MaTEMaTHYECKUMHU pacyeTamH.

IIpu camocrosTensHOW paboTe ciexyer oOpaiate BHUMAaHHE HE TOJBKO Ha
TEOPETUYECKUI MaTepuall, BOCIPUHUMAsl €ro BO BCEH MOJHOTE, HO U Ha MPUMEphl pelIeHus
3aJa4, KOTOpbIE AayT KIH0Y K NOHUMAHHIO CTIEHU(PHUECKUX METOJI0B U KOHIEHIIUH.

ConpoBoXKJIeHUE CaMOCTOATEIbHONW PAa0OTHI CTYJIEHTOB MOXET OBITh OPraHU30BAHO B
crenyrmux popmax:

— COCTaBJICHMEM WHIUBUYaJIbHBIX IIJJAHOB CAMOCTOSITEIbHOM pPAaOOTHI KaKIOTO U3
CTY/ZICHTOB C YKa3aHMEM TE€MbI U BUAOB 3aHATHIA, OPM U CPOKOB IPEJICTABICHHS PE3yIbTaTOB;

— TPOBEJCHHEM KOHCYJIbTAalUUN (MHIMBUIYaJIbHBIX WJIM TPYMNIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUSI.

Kpurepuii onenkn 3(pPpeKTUBHOCTH CaMOCTOSITENHHOM PadOTHI CTYIEHTOB (POPMUPYETCSI
B XOJI€¢ IPOMEXYTOYHOIO KOHTPOJIS NPOILECCa BBIIOJHEHUS 3aJaHUil M OCYLIECTBIIAETCS Ha
OCHOBE pa3JM4YHbIX CIIOCOOOB B3aMMOJICHCTBHUS B OTKPBHITOM HHGPOPMAIMOHHON cpene u
oTpakaeTcs B TIpolecce (OPMHUPOBAHUS TaK Ha3bIBAEMOTO «AJIEKTPOHHOTO MOpTdens
CTYJCHTa».
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B coorBerctBMM € O3THUM I[pU MPOBEACHUU OIEPATUBHOIO KOHTPOJIS MOTLYT
UCIIOJIb30BaThCsl KOHTPOJIBHBIE BONIPOCHI K COOTBETCTBYIOIUM pa3fiesiaM JUCLUIIINHBL.

KOHTpOHB OCYIICCTBIIAACTCA MNOCPCACTBOM M BbIIIOJIHCHHUSA IMHUCbMCHHBIX KOHTPOJIBHBIX
paboT N0 OKOHYAHUU U3YUYEHUS TEM y4eOHOMN TUCIMITIINHBIL.

ConpoBOXKJIEHUE CAMOCTOATEIbHOW pabOThl CTYAEHTOB TaKXE€ OPraHHW30BaHO B
CIIeAYOUMX popMax:

— BBITIOJITHEHHE CEMECTPOBON KOHTPOJIBHOM pabOThI 10 MHMBHIyaIbHBIM BapHAHTaM;

— YCBOEHHE, JONOJHEHHWE M BHUKaHUE B pa3Oupaemble pasfeibl AUCLUIUIMHBL IPU
IIOMOIIM 3HAaHUM II0Jy4aeMbIX II0 CPEACTBAM H3Yy4YEHUs PEKOMEHAYEMOH JUTepaTrypel M
OCYILECTBIIIEMOE IIyTEM HallMcaHus pedepaTuBHbIX paboT;

— KOHCYJIbTaluU, OPraHU30BAHHBLIC JIA PA3BACHCHHUA HpOGJ’IGMHBIX MOMCHTOB IIpU
CaMOCTOSITEJIbHOM HM3yYEHMM T€X WM MHBIX aCIEeKTOB pa3JelioB ycBaWBaeMoOW MH(opmauuu B
JUCLIUAIIIIMHE.

KoHTponbs ocymiecTBisieTcss IMyTeM IPOBEIEHUS OINPOCOB CTYIEHTOB IO OKOHYAHUU
u3ydyeHus: TeM y4yeOHOW jucuuiumHbl. [Ipy NpPOBEAEHHMHM TEKYIIETO KOHTPOJIS MOTYT
UCIIOJIb30BAaTbCsl KOHTPOJIBHBIE BOINPOCHI, TECTOBbIE 3aJaHusd, 3anaud. CryneHTamu 10
H3y‘~I€HHOﬁ AUCHUIINIMHE BBIMIOJIHACTCA pAd KOHTPOJbHBIX pa60T.

IIpomexyTOUHBIH KOHTPOJIb OCYLIECTBISETCA B BUJE 3K3aMEHa B KOHIE 4-ro cemecTpa.
Ha »sx3ameHe cTyzneHTaMm IpeajaraeTcsi OTBETHTh Ha 2 BOIIpOca IO MarepuagaM y4eOHOI
JUCLMIUIMHBL M peluTh 3aaady. Ilo urtoram oTBeTa Ha SK3aMeHE IpPEIoJaBaTeib OLIEHUBAET
SHAaHUA CTyJCHTA. OHGHKa Ha dK3aMeHe SIBJISICTCS NTOTOBOM 10 JAUCHUIIIIMHE.

B ocBoeHHMH IUCHMILIMHBI MHBAIWJAMH M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHUsS U YCTAHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MCXKAY NOpernoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUIIJINHE (MO1Y.T10)

HawnmMeHoBaHue crieriaabHBIX OCHAIIIEHHOCTH CTIEIHATBHBIX Ilepedyens MUIEH3NOHHOTO
MOMeENIEHU ! MIOMEIIEHU I MIPOrPaMMHOTO 00eCTIeUeHHS
VueGHbie ayIUTOPHU st | MeGenb: yueOHast MmeGerb MS Windows, MS Office
MIPOBENEHUS 3aHATUH JeKIHOHHOTO | TeXxHH4eckue cpeicTBa 00ydeHus:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MmeGesb MS Windows, MS Office
MIPOBEACHUSA 3aHATHHN | TexHu4eckue cpeicTBa 0OydeHus:

CCMHHAPCKOI'0 TUIIA, I'PYIIIOBBIX U | 9KPaH, HPOCKTOP, KOMIILIOTEP
HHAWBUAYAJIbHBIX KOHCYHLTaI_[I/Iﬁ,

TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCcTaluu

YuebOHble ayJMTOPUA st | Mebenb: yueOHast MmeOelb MS Windows, MS Office
npoBesieHust 1abopaTtopHbix pabot | TexHuuecKkue cpencTBa 00yUeHHS:

(ayn. 225¢). KOMIIBIOTED

Ob6opynoBanue: nabopaTopHEIE
YCTaHOBKH U CTCHIBI

Jis  caMmocToATelNbHOW  paboThl  OOy4aromuxcs MPeAyCMOTPEHbI  MOMEIIEHHUS,
YKOMIUIEKTOBAHHBIE CHEIMAIH3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM JOCTyla B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue noMenieHui JJist OcCHAIIEHHOCTh ITOMEIEHUI IS [TepeueHb AUIIEH3MOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSITENTFHON pabOTHI MIPOTPAMMHOTO 00eCTIeUeHHS




oOyyaromuxcs

o0yJarumxcs

ITomenienue uisi caMOCTOSITETLHOM
paboThI 00yJaronuxcs (YUTAIBHBII
3an Hayunoit 6ubimoTrexn)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TeXHWKAa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«lHTepHET» W JOCTYmoOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYI K  CeTH  HWHTEPHET
(mpoBogHOE COEqUHEHNE "
OecrpoBOIHOE  COEIWHEHHE  II0
texnoyoruu Wi-Fi)

CETH

MS Windows, MS Office

ITomemnenne Ml caMOCTOSATEIBLHOM
paboTtsl oOyuaronuxes (aymn.211c)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanuzupoBaHHON
MeOeInn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHMKAIIMOHHOM
«HTepHET» M OCTYIIOM B
3JEKTPOHHYI0  MH(OpMannoOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3zoBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrednBaromee
JOCTYm K  CEeTH  HHTEpHET
(poBoaHOE COETMHEHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

MS Windows, MS Office




