MHHUCTEPCTBO HAVKH W BBICUIET'O OBPA30BAHUS POCCUMCKOM ®EIEPALIMU
®enepansHOe rocyapcTBeHHOE GI0/KeTHOE 06pasoBaTebHOe y4pexaeHue
BBICIIEro 00pa3oBaHus
«KYBAHCKUI I'OCY JIAPCTBEHHBIN YHUBEPCUTET»

Daxynsrer __(U3HUKO-TEXHUYECKHIA

PABOYASI IPOTPAMMA JUCLUTLIAHBI (MOTYJIS)

B51.0.13.05 OcHOBEI aTOMHOM ¥ KBaHTOBOIX buzuku

(k00 u Haumenosanue QUCYUNTUNBL 8 COOMBEINCIMEBULL C yuebuoim nranom)

Hanpasnenue noarorosku/crienuansnocts 09.03.02

WH(bOpMAIMOHHBIE CHCTEMBI M TEXHONOHH
(k00 u naumenosanue nanpagnenus no020moeKu/cheyuansHocmuy)

Hanpasnennocts (npodmis) / crenMamn3anus

AHanuTHYecKHe HHPOPMALIHOHHEIE CHUCTEMBI
(naumenoeanue nanpasiennocmu (npochuns) / cheyuanuzayuu)

®opma 00ydeHus O4YHas
- (ounas, ouno-3aounas, 3a04Has)

KBanudukarms Oakanasp

KpacHonmap 2023



PaGouas mporpamma pucummimasl _B51.0.13.05  OcHOBEI aTOMHOH U KBaHTOBOI
busukm cocraBieHa B COOTBETCTBHM ¢ (elepalbHBEIM TI'OCY/aPCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJAAPTOM BhIcIuero obpasosanus (GPI'OC BO) Ne 926 ot
19.09.2017 no nanpaBleHUIO MOATOTOBKH / CHELMATIHLHOCTH 09.03.02

NubopMaoHHbIE CUCTEMBI ¥ TEXHOJIOTHA
KOA H HAMMCHOBAHHE HAIPABJICHHA MOJANOTOBKH

IIporpammy cocraBuii(u):

H. A. SIxoBeHKO, npodeccop,

IO-p TEXH. HAVK, npod.

H.0. Damuins, 101KHOCTE, YICHAsS CTEMEND, YICHOE 3BaHIe

B. E. JIbiceHKoO, CT. mIperl.

H.0. ®amuius, 10/1KHOCTE, Y4cHas CTENeHE, YUEHOE 3BaHIe 3 HOAIHCE
Pa6ouas nporpamMmMa JUCIUITIMHEL YTBEpXK/eHa Ha 3acelaHuH
Kadeapsr OIITO3JIEKTPOHHUKH

IIPOTOKOJT No 9 « 10 »  ampens 2023 r.
3aBeayromuit kapenpoii _Skosenko H. A.

(pamMuTHs, UHHUHAIB!

YTBGP)K,HCH& Ha 3acelaHuu )"IBGHO—METO,I[H‘IGCKOH KOMHCCHH

dakynprera/uncTHTyTA

npotoxon Ne 10 « 20 » anpens 2023 r. :

Ilpencemarens YMK ¢aKyﬂLTeTa/HH0THTyTa Boraros H.M. m
(I]aMH’]H!! HHHLIMAIIE] MOAIHCH

Penensenrsr:

Ckaueny6 A.B., kanm dus.-mar. HayK, JOUeHT Kadeapbl Ousuky u
HthOpmauHOHme cuctem ®PI'BOY BO <<Ky6F V.

IlleBuenxo A.B., xaug. ¢us.-mar. Hayk, Bepyuwi cnenmanuct OO0 «IQxHas
AQHATUTHYECKAask KOMIIAHUS.



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 (DU3MUECKUMU CBONCTBAMH MHKPOMHUpPA U KBAHTOBBIMHU
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, UCTOPUU
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 OMHMCAHUIO SIBIICHUN B aTOMHBIX SIJ[pax U SJEKTPOHHBIX 000JI0UYKAX.

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

JlucuuniauHa JIOTMYECKM M COJAEpXkKATEIbHO CBA3aHA C JUCLUUILIMHAMU MOJYJEH
«Marematuka», «O6mas pusnukay, «O0mmi pusndeckuit mpakTukym». JJis ocBoeHUs TaHHON
JUCLUIUIMHBL HEOOXOAMMO BIAJAETh METOAAMM MAaTEeMaTHMYECKOIO aHaliMu3a, aHaJIUTU4YECKOU
TEOMETPHUH, JIMHEWHOW anreOpbl, peleHueM anredpanyeckux, AauddepeHInaIbHblX U
UHTETPAIIbHBIX ~ ypaBHEHUH; TeEOpUM (PYHKUUMNH KOMIUIEKCHOTO IEPEMEHHOr0, TEOPHHU
BEPOATHOCTEM M MAaTEMaTUYECKOW CTAaTUCTUKHU; 3HAThb OCHOBHbIE (PU3MUECKHE 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 TOIBKO CAMOCTOATEIBHOE 3HAUCHUE, HO U oOecreunBaromye 0a30By0 MOJITOTOBKY
JUIsl YCBOCHHUSI Y3KOCTIEIIUATbHBIX JUCIUIUIMH.

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

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuXxCcs 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 Crnocofen mnpHUMeHATh €CTECTBEHHOHAYYHbIle W  OONIeMH)KeHepPHbIe 3HAHUS, METOHbI
MaTeMaTH4YeCKOro aHAJIU3a U MOJeTUPOBAHMS, TEOPETHYECKOro ¥ IKCIIEPUMEHTATIBHOIO HCCIeJ0OBAHUS B
npo(hecCHOHAJIBHOM 1eATeJTbHOCTH

OIIK-1.1 3Hate OCHOBBI MaTeMaTWKH, (u3uku, | OnpeneneHus ¥  EAWHUIBI HW3MEpPeHHS  (PH3UUECKUX
BBIYUCITUTENIFHON TEXHUKU U IIPOTPAaMMHUPOBAHUS | BEJIMYMH, XapaKTEPU3YIOIIHUX CBOMCTBA 3JIEKTPOMArHUTHOIO
U3JIy4EeHHUs], aTOMa U €T0 3JIEKTPOHHOI 000JI04YKH, aTOMHOT'O
Sapa W DJIEMEHTapHBIX YacTUI[, a Takxke (U3NIECKUe
3aKOHBI, CBA3BIBAIOLINE STH BEJIMUNHBI.

OIIK-1.2 VYmerb pemiatb craHaapTHbele | OnuchiBaTh  SIBJICHUS, CBS3aHHbIE C HM3MEHEHHEM U
npodeccHOHaNbHEIE 3aJadyd C [PUMEHCHHEM | TpeoOpa3oBaHMEM  (QH3MYECKHX CHCTEM Ha  OCHOBE
CCTECTBCHHOHAYYHBIX W  OONICHHXCHEPHBIX | (PM3UUECKUX  3aKOHOB,  ONHKCHIBAIONINX  OOIIHE |
3HAaHWI, METOJOB MaTEMAaTHYECKOTO aHaln3a W | CIeHU(pUYHBIC CBOHCTBA KBAHTOBBIX CHCTEM.

MOJICITUPOBAHHS

OIIK-1.3 HMmers HaBHIKHM Teopermdyeckoro u | [Tomywars YUCIICHHBIE 3HAYCHUS XapaKTePUCTHK
IKCIECPUMCHTAIBHOTO HCCIEIOBaHUSA OOBEKTOB | (DM3MYECKHX CHCTEM HAa OCHOBE (DU3UYCCKUX 3aKOHOB,
mpodecCHOHATBLHOM AesITEIbHOCTH ommchBaromuX obmme W cnenu@uUHbIE  CBOMCTBa

KBAHTOBBIX CHCTEM.

Pe3ynbrartel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCA B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATENbHOM paboThl O0Oy4yaromMXCcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHUS KOMIIETEHLUH  CUMTalOTCS  CPOPMHUPOBAHHBIMU  TpU
JOCTHKEHUH COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHUSI.

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT



OO11ast TpyI0EMKOCTh TUCITMILIMHBI COCTaBIsieT 3 3aueTHbIX eauHul] (108 wacos), ux
pacmnpeneneHre mo BujaaM padoT NpeICTaBICHO B TaOJIUIIe

Bupnget pabot Bcero Dopma 00yueHus
JacoB OuHast OYHO-3a04Has 3a04Hast
4
CEeMecCTp ceMecTp Kypc
(dacer) (Jacern) (dacern)
KonTakTHas pa6oTa, B TOM 4HcJe: 67,3 67,3
AyauTtopHsble 3aHATHSA (Bcero): 64 64
3aHATHS JIEKIIMOHHOTO THIIA 32 32
nabopaTOpHBIE 3aHATH 16 16
MPaKTUIECKHE 3aHATHS 16 16
WMHas kKoHTaKTHas padora:
KonTpons camocTosTensHOM paboTHI
3 3
(KCP)
IIpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTeIbHas1 padoTa, B TOM 14 14
qucie:
Kypcogas pabdora/mpoext (KP/KIT)
(TmoroToBKa)
KontponpHas pabora 4 4
Pacuérno-rpadrueckas padora (PTP)
(moAroToOBKa)
Pedepar/acce (moarotToska)
CaMOCTOsITeIbHOE H3Yy4YeHHE pas3JIelioB,
CaMOIIOITOTOBKA (npopaboTka u
MOBTOPEHHE JIGKIIMOHHOTO Marepuaiga H
Mmarepuana  y4eOHMKOB M yueOHBIX 10 10
NocoOMH, MOJITrOTOBKA K JIAOOPaTOPHBIM U
MPaKTUYCCKUM 3aHATUAM, KOJUIOKBHYMaM
1 T.].)
[ToaroroBka K TeKymeMy KOHTPOIIIO
KonTtpoas: 26,7 26,7
[ToaroroBka Kk sK3aMeHy
Oo0masn yac. 108 108
TPY/10eMKOCTh B TOM 4YHCJIe
KOHTAKTHAA 67,3 67,3
padora
3a4. el 3 3

2.2 Conep:xaHue TUCHUILINHBI

Pacnipenenenue BUI0B yueOHON pabOThI M UX TPYIOEMKOCTH IO pa3esiaM AUCIUILIHHBL.

Pasnenbr (TemMbl) AuCHUIUINHBI, U3ydaemblie B4 cemectpe (2 kypce) (ounas ¢hopma
06yuenus)

KosaecTBo 4acos
Bx
Ne HammenoBanwme paznennos (Tem) AyuropHas ofoil};li{HT
Bcero pabora pabora
JI 113 JIP CPC

1. Beeoenue 6 amomuyro usuxy 2 2

2. IInanemapnasn mooenv amoma Pesepgopoa—bopa 9 2 2 4 1
3. KopnyckynapHno-601n0601 0yanuzm ceoucms. 3 2 1
4. OcHogbl K8aHMOB0U Meopuu. 5 2 2 1
5. Keanmosas meopus amoma 600opoda 5 2 2 1
6. MHoeos1eKmpoHHblEe amMOoMbl 5 2 2 1
7. Monekynapubie cnekmpbl U XUMUYECKAsl C653b 3 2 1




8. Onmuyeckue K8AHMOGbIE 2EHEPAMOPbL 9 2 2 4 1
9. Beeoenue 6 puzuxy aopa u yvacmuy 2 2
10.  |OcHosHble xapakmepucmuku soep. 5 2 2 1
11.  |Hdemexmopol u ucmoyHuKu 4acmuy 9 2 2 4 1
12.  |Paouoaxmuenocmo 7 2 4 1
13.  |Aoepnusbie npespawerus 5 2 2 1
14. |Bzaumooeticmeue uacmuy co cpeooil 3 2 1
15.  |Kpamxue ceedeHusi 0 A0EPHBIX MOOESX 3 2 1
16. |Dnemenmapmsie uacmuybvl 3 2 1

HUTOI'O no pasdenam oucyuniurvl 78 32 16 16 14

Konrpoiss camocrositensHoi pabotsl (KCP) 3

IIpomexyrounas arrecranus (MKP) 0,3

HOHFOTOBKa K TCKYIIEMY KOHTPOJIIO

OO01mast TPYA0EMKOCTh 10 TUCIUTUIHHE 108

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsATUSA /

sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

cemuHapsl, JIP — mabGopatopHbie

HaumenoBanue pasgena
(Temsr)

Coneprkanue pasjena (TeMbl)

dopMa TEKyIIEro
KOHTPOJIA

Besedenue 6 amommyio
Qusuxy

[Ipenmer u 3agaum atoMHON GU3UKU. MUKpOMHUD.
Macmra6sl. TernoBoe n3mydeHne: KIAaCCHIeCKui 1
KBaHTOBBIH oaxol. ®oto3¢deKT: ero BUabl U 3aKOHBI.
®opmyna DitHmTeliHa. J[aBieHne U3IydeHus.
Wznyuenne BasunmoBa—Yepenkopa. ddpdexr KommnrToHa.
OKCTepUMEHTAIbHBIE TaHHBIE O CTPOCHUH aTOMA.
CriekTpaibHbIe CEpUH BOJIOPOJONOJOOHBIX CHCTEM.
®opmyna banmsmepa. KoMOWHAIIMOHHBINA TPUHITUTI
Purua, Tepmsl.

YO

Inanemapnas mooenn
amoma Pezepgpopoa—
bopa

Krnaccuueckas monens aroma Tomcona. OnbITH
Pesepdopna. Beisox dhopmyiel Pesepdopaa mis
paccesHus anbda-dactull. [lmanerapHas Mogens atoma
Pesepdopaa. [loctynatet bopa. OnemenTapHas Teopust
aTtoma Bosopoaa Humibca bopa. DkcriepumeHTanpHOE
MTOATBEPKCHHUE JUCKPETHOU CTPYKTYPHI
SHEPTeTHUYECKUX YPOBHEH aTOMOB, ONBITE DpaHKa u
I'epua. Henocratku teopuu bopa.

YO

Kopnyckynapno-
B0IHOBOU OV AIUIM
c8olcma.

I'unoresa ne bpoilis U ee IKCIIEPUMEHTAIBHOE
MOJATBEPKACHNUE, TUPPAKIHS HIEKTPOHOB, aTOMOB,
HelTpoHoB. OnbITH [leBrccona—/lxepmepa 1 ToMcoHa.
CraTHCTHYECKHI XapaKTep CBSA3U KOPITYCKYISIPHBIX U
BOJIHOBBIX CBOMCTB. COCTOSIHME YacTUIIBI B KBAHTOBOM
Teopud. BonHoBast GyHKUIMS U €€ cTaTHCTHYECKUHA
cMBbIci. BpemeHHOE 1 cTanioHapHOE YPaBHEHHUS
[penunrepa. Y cioBue BO3MOXHOCTH OJTHOBPEMEHHOTO
n3Mepenus puzndyeckux BennduH. COOTHOLIEHNE
Heonpenenennocreil ['eiizendepra.

YO

OcHoebl K6aHMOBOU
meopuu.

XapakTepHble 3aJ]ayd KBAaHTOBOM MeXaHUKH. J[BUKeHUE
cB00O/IHOI yacTHIbl. YacTHIIa B OTHOMEPHOM
MPSIMOYTOJIbHOM MOTEHUUATIBHOU siMe. OTpaxkeHue u
MIPOXOXKICHUE CKBO3b IIPSIMOYTOIBHBINA MOTEHITHATBHBIN
nopor. IlorennuansHbIi 6apbep KOHEYHOW MIMPUHBI.
Tynnenbublil 3¢ ¢exT. JInHelHbIA TapMOHHYECKUT

YO




OCIIUJLIIATOP.

Keanmosas meopusa
amoma 8000podda

KBanTOBO-MexaHHMYECKOE OMUCAHUE aTOMA BOJOPOA.
VYpasnenue llpenunrepa qjs atoma BOA0OpOA.
OU3HYECKHUI CMBICT KBAHTOBBIX YHCEI. DHEPreTHICCKUH
cnekrp. [IpaBuna or6opa. HopmansHoe cocTosiHue
atoMa. CHMBOJIMKA COCTOSIHAN 3JIEKTPOHA B aTOMe.
ToHKast CTPYKTypa CIIEKTPAJIbHBIX JTUHUI
BOJOPOJ0IOI00HKIX aTOMOB. CIIMH U COOCTBEHHBIH
MAarHUTHBIM MOMEHT JIEKTPOHA. DKCIIEPUMEHTAIBHOE
JIOKa3aTeNbCTBO CYMIECTBOBAHUS CITHHA, OITBITHI
IlItepua—Iepmaxa. OpOuTanbHBIC MATHUTHBIA 1
MEXaHWYECKUN MOMEHTHI. [10JTHBIN MOMEHT UMITyIIbCA.
Onmcanne COCTOSTHHM AIIEKTPOHA B aTOME C TTOMOIIIBIO
Ha0OpOB KBaHTOBHIX urcesl. CIIMH-OpOUTATEHOE
B3aHMO/ICICTBHE.

YO

Munozosnekmponnvie
amomul

CriexTphl mea04HbIX MeTayuioB. [IpaBuna otbopa u
CHeKTpaibHble ceprur. OOLIe MPUHIMITEL ONIMCAHUS
MHOT03J1eKTpoHHOro atoma. [Ipunnun Ilaynu u ero
KBaHTOBO-MeXaHWuecKas popMyarpoBKa. ATOMHEIE
o0ooukn 1 mogooonouku. CyMMapHble OpOUTANBHEIH,
CIHMHOBBII U TOJHBIH MOMEHTHI MHOTO3JIEKTPOHHOTO
aToMa. 3aIoJIHEeHHE IEKTPOHHBIX 000JI0YEK B aTOMaXx.
Ilepuonuueckas cucreMa 371eMEeHTOB MeHeneesa.
DnexTpoHHas KOHGUTYpays U IpaBria XyH/a.
XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3ilyueHue. Cepuu
B CIIEKTpax XapaKTepUCTHUECKOT0 U3TyueHHsl. 3aKOH
Mo3zmu. OcoOeHHOCTH CIIeKTpa MoriomeHns. ToHkas
CTPYKTYpa PEHTI'C€HOBCKHX CIIEKTPOB.

YO

Monexynapnvie
cnekmpbul u
XUMUYECKAS CBA3b

Crtpoenue, CBOICTBa U CHIEKTPhI MoJsieKyl. MloHHBIH 1
KOBaJICHTHBINM TUIIBI XUMHUYECKOM CBs3U. Buasl
JBVKEHHI B MOJIEKYJIE M TUIIBI MOJIEKYJISIPHBIX
cnekrpoB. Kiaccudukanus 21eKTpOHHBIX COCTOSHHH
Morekyd. [IpaBuio oTOopa 1ist 3eKTPOMarHUTHBIX
[IEPEXOJIOB B IByXaTOMHBIX MOJIEKYJIaX.

OneMeHThI KBAHTOBOM CTaTUCTUKH. CHCTEMBI
TOX/IECTBEHHBIX YacTUIl. bo30HBI U pepMHOHEI.
Cratuctnueckue pacnpenenenus Gepmu—/lupaka u
Boze-OliHmmTeliHa. DIEeKTPOHBI B KpUCTAIUIaX. DHEPTUA
®epmu. PU3NUECKUE OCHOBBI CBEPXIIPOBOJUMOCTH U
CBEPXTEKYUYECTH U UX KBAHTOBAs MPUPOAA.

YO

Onmuueckue
K8AHMOoBble
2eHepamopul

BrinyxaeHHoe (MHIYIIMPOBaHHOE) U3ITyUYEHHE.
Onrtuyeckre KBaHTOBBIE TEHEPATOPHI (JIa3ephl).
Baxneiimue tumnsl 1azepoB. OCHOBHBIE KOMIIOHEHTHI
sazepa. CBOMCTBA JIJa3€pHOT0 U3IY4YEHHUS.

YO

Beeoenue 6 puzuxy
s0pa u wacmuy

Uctopus oTkpeiTuii B pusuke sapa u yactui. OTKpbITHE
PaZinOaKTUBHOCTH, DIIEKTPOHA, Spa, anb(a-dacThIl 1 uX
WACHTU(HUKALNS, HEUTPOHA, HEUTPHUHO, JIENTOHOB,
ME30HOB Ha ()OHE Pa3BUTHSI KBAHTOBBIX U BOJHOBBIX
NPEACTaBICHUM.

YO

10.

OcHoesHble
Xapaxkmepucmuxu
s0ep.

3apsan, pa3Mepsl, 1 Macchl siiep. DHEPTHs CBA3H U
nedext macchl. KBanpymoabHBINA IEKTPUIEeCKUN
MOMEHT si7jpa. MarHUTHbIE MOMEHTBI HyKJIOHOB. CIIMH
anpa. CBepXTOHKas CTPYKTypa CIEKTPaIbHBIX JTHHUM.
W3oronmyeckwnii ciBur. YeTHOCTH BOJTHOBOW (DYHKITHHL.

YO

11.

\/[emexmopul u
UCTOYHUKY Yacmuy

I"azopaszpsnubie cueTunku. CHMHTUILIALUOHHBIE
cuetunku. Kamopumerpsl. TpekoBele AETEKTOPBI, KaMepa
Bunscona, my3bIpbpKOBas KaMepa, HCKpoBasi KaMepa,

YO




siIepHBIE POTOIMYIIECUU.
JIuneitnsie yckopurenu. beratpon. [{UKIOTpOH.
®azoTpoH. CHUHXPOTPOH. YCKOPEHHE HEUTPOHOB.

12.

Paouoaxmusnocmo

EcrecTBeHHas U UCKYCCTBEHHAS PAAHMOAKTUBHOCTD.
CrartucTHyecKHuii XapakTep pacrnana. BUasl u 3aK0HBI
pacnana. [lepuon momypacmnazaa, OCTOSTHHAS pacraja,
AKTHUBHOCTb UCTOYHHKA.

YO

13.

Aoeprvie
npeepawenus

Ceuenue peakiuii. 3aKOHbBI COXPAHEHUS B SAEPHBIX
peakmusx.

CrioHTaHHOE 1 BBIHYXKJIEHHOE JeNIeHHE Aaep. JHeprus
aktuBauuu. Llennas simepuas peaknus. Kosppunment
Pa3MHOKEHUSI.

CuHTe3 nerkux siaep. SaepHsie peakiiy B 3Be31ax.
[IponcxoxneHne XMMUYECKUX 3JIEMEHTOB.

YO

14.

Bszaumooeticmsue
yacmuy co cpedoi

ITpoxoxaeHue TKENBIX 3aPSLKEHHBIX YACTULL Yepes
BemecTBO. [IpoxokaeHne NeTKuX 3apsyKEHHBIX YaCTHI
yepes3 BeniecTBo. [IpoxoxkaeHne raMMa-KBaHTOB Yepes3
BEILECTBO. brosornueckoe AeMCTBUE HOHU3UPYIOLIUX
n3iydeHud. Jlo3uMeTpuuecKue BEJIMYUHBI.

YO

15.

Kpamxue ceedenus o
S0EPHBIX MOOEISX

SAnepusie Mmonenu, ux kiaccupukanus. KanempHas
Mozienb siapa. [omyamnupudeckas popmymna
Beiinzekkepa i sHeprun cBsizu sapa. O0osioueyHas
Moensb siupa. O0o0ImeHHas MOAETH s/Ipa.

YO

16.

Onemenmapnuvle
yacmuybl

Tuns! B3anMOIEHCTBUS U KIIaCCH(HUKAITHS YaCTHII.
qaCTI/IHI)I W aHTHUYaCTHIIbI. 3aKOHBI COXpaHCHUA,
perynupytouue npespauieHus yactui. CuctemaTruka
3JIeMeHTapHbIX yactul. CtannapTHasi MOJEIb.

YO

JlabopaTopHbie padoThl)

2.3.2 3aHATHA CEMUHAPCKOI0 THINA (IPAKTHYECKHEe / CEeMUHAPCKHeE 3aHATHA/

Ne

HaumenoBanue paszzgena
(Tembl)

Temarwnka 3aHATHII/PabOT

dopMa TEKyIETO
KOHTPOJIS

1.

Beeoenue 6 amommyio
Gusuxy. [lnanemaprnas
Mooenv amoma
Peszepghopoa—bopa

®oroaddexT: ero Buas! 1 3aKoHb. Dopmyna
OunmreitHa. Dddext KommnToHa.

CriekTpanbHbIe CEpUH BOJIOPOJONOJOOHBIX CHCTEM.
®opmyna banmsmepa. KoMOWHAIIMOHHBINA TTPUHITUTI
Purua, Tepmsl.

Paccesinue anba-yactuil B onbite Pesepdopaa.
DneMeHTapHas Teopust atoMa Bojopoaa Humsca bopa.

Pewenue 3aoau

amoma 6000pooa.
Muozoanekmpontvie
amomol

CHUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B aTOME.
OpOuTanbHEI 1 COOCTBEHHBIM MEXaHUICCKUH MOMEHTHI.
[Tonusiit MOMeHT umnyabsca. OnucaHue COCTOSTHUI
AJIEKTPOHA B aTOME C IMIOMOIIbI0 HA0OPOB KBAaHTOBBIX
YHucel.

OO0mIre MPUHITATIBEI OMTUCAHUS MHOTORJIEKTPOHHOTO
aToMa. ATOMHBIE 000JIOYKH U I10I000I0YKH.
DrexkTpoHHas KOHpUTypaIusl.

XapaKkTepuCTHIECKOE PEHTTCHOBCKOE m3ryaenne. Cepruu

2. |Kopnyckynapuo- Bonna ne bpoiins. J{udpaxiyst 31eKTpoHOB. Pewenue 3aoau
60HOBOI OYaAUIM Bpemennoe u cranmonapsoe ypasaenus Llpenunrepa.
ceovicmes. Ocrogbl JIBrmkeHne CBOOOJHOM YaCTHIIBI.
keanmogou meopuu.  |CooTHOIIeHUE HeonpeaenenHoctei ['elizendepra.
YacTuna B 0JHOMEPHON IPSIMOYTOIBHOM
MMOTeHIMANBHOH siMe. [loTeHImansHbIi 6aphep KOHEYHOM
mupHuHbL. TYHHETbHBIH AP EKT.
3. |Keanmosas meopus  |dusmyeckuit CMbICT KBaHTOBBIX uucel. [IpaBuia otbopa.| Pewenue 3adau




B CIIEKTPAX XapaKTEPUCTUUECCKOTO U3IyUCHUS. 3aKOH
Mo3zmmn.

4. |Monexynspuoie DIeKTPOHBI B KpHcTauiax. JHeprus Oepmu. Pewenue 3adau
cnexkmpul u OcHOBHBIE KOMIIOHEHTHI J1azepa. CBOWCTBA Ja3epHOTro
XUMUYECKAsL CB53b. W3ITY4CHUSL.

Onmuyeckue
K6aHmMOgvle
2eHepamopbl

5. |Bgedenue 6 puzuxy 3apsa, pa3Mepsl, B Macchl saep. JdedekT macco u Pewenue 3adau
s0pa u wacmuy. SHEPTHUs CBSI3H.
OcHnognoie
Xapaxmepucmuxu sioep

6. |. JJemexmopol u Cuerunku. KamopumeTpsl. TpekoBbIe JETEKTOPHI, Pewenue 3adau
UCTNOYHUKY Yacmuy.  |aaepHbIe POTOIMYIBCHH.

Paouoaxmuenocme Bune! u 3akonsl pacniaga. [lepuoa nomypacnana,
MOCTOSIHHASI pacmaia. AKTUBHOCTh UCTOYHHUKA.

7. |Aoepnvie Ceuenue peakuuil. 3aKOHBI COXPAHEHUS B SAEPHBIX Pewenue 3a0au
npespaujeHusl. peaKImsX.

Bzaumooeiicmeue CrioHTaHHOE W BBIHYXKJIEHHOE JenieHne siaep. Llennas
yacmuy co cpedou simepHas peakius. KoagurueHt pa3sMHOKESHHUS.
Jo3umeTpuueckrue BEITUUUHBI.

8. |Kpamxue ceedenusi o |Dopmyna Beiilzekkepa ist S3HESPTUU CBA3M szpa. Pewenue 3a0au
s10epHbIx MOOesIX. 3aKOHBI COXPAHEHUS, PETYJIUPYIOIINE MPEBPAIICHUS
Onemenmapnvie YaCTHII.
yacmuysl

Jlabopamopuvie pabomul

9. |Bsedenue 6 puzuxy JlaboparopHas pabora Ne 1. OmpezencHue OTHOIICHUS JIP
s0pa u wacmuy 3apsi/ia JIEKTPOHA K €r0 Macce METOJIOM MarHeTpOHa

10. |[Tnanemapnas modenw JIP
amoma Peszeppopoa— |Jlaboparophnas padota Ne 2. OnbIT (ppaHKa U repia
bopa

11. |Onmuyeckue JIP
CAHMOGbIE JlaGoparopHas pabota Ne 3. M3yueHue HEOH-TETUEBOTO
nazepa
2eHepamopbl
12.\lTanemapnas mooexs JlabGopatopuass pabora Ne 4. M3yueHue cepHaTbHBIX aw
amoma Pezeppopoa— 9
3aKOHOMEPHOCTEH B CIIEKTPE aToMa BOI0pOJia
bopa
13. |Mnoeosnexkmponnvie  |Jlaboparopuas pabora Ne 5. UH3yueHuwe TOHKOM JIP
amomwl CTPYKTYPBI JINHUH CHIEKTpa aTOMa HATpHUs
14. |Bsedenue 6 pusuxy JlaboparopHast pabota Ne 6. ITorpemnoctu npu siaepHo- JIP
s0pa u wacmuy (U3NUECKUX U3MEPEHHSIX
15. |/lemexmopul u JlaGoparopHas padora Ne 7. M3ydyeHue rasopaspsiHoro JIP
UCTHOYHUKY Yacmuy  |cYETUHKA
16. [Jlemexmopul u JlaGoparopHast pabora Ne 8. Nzydenune JIP
UCTOYHUKY yacmuy — |CIHMHTHIUISIIHOHHOTO IETEKTOpa
17. |/lemexmopul u JlaGoparopnas padora Ne 9. OmnpejeiieHHe aKTHBHOCTH JIP
UCTNOYHUKY Yacmuy  |ACTOYHUKA
18. [Jlemexmopul u JlaGoparopHast pabota Ne 10. Uzyuenue JIP
UCTNOYHUKY Yacmuy — |COUHTWUIIIIMOHHOTO TaMMa-CIIEKTpOMETpa
19. |Bzaumooeticmeue JlaGopaTopHas pabora No 11. N3yuenue JIP
yacmuy co cpedoil pacmpocTpaHeHusi  OeTa-U3Iy4YeHUs] B HEKOTOPBIX
MaTepHajax 1 B BO3JyXe
20. |Bzaumooeiicmeue Jlaboparopuass padora Ne 12. H3ydueHwe yriaoBOTO JIP
uacmuy co cpeool pacrpeneneHnss KOCMHYECKUX JIYIeH
21. |Bzaumooeticmaue JlaboparopHast pabora Ne 13. [lo3umerpuueckue JIP

yacmuy co cpedou

BCJIMWYMHBI 1 UX U3MCPCHUA




3ammra nmaboparopror padotsl (JIP), Bemonnenue kypcoporo mpoekrta (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koutokBuyM (K), rectupoBanue (T), ycTHbiit onpoc (YO) u T.1.

[Ipy wW3yyeHWW AUCUUIUIMHBI MOTYT TMPUMEHSTHCS  JIIEKTPOHHOE  OO0y4YeHHE,
JMCTaHIIMOHHBIE 00pa3oBaTenbHbIC TeXHONIOTHHU B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MMP0EKTOB)
CornacHo y4eOHOMY IUIaHy KypCOBBIE pa0OThI (IIPOEKTHI) MO JAHHOW MUCIUIUIMHE HE
PEyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aoIUXCcH M0 JUCHMUILINHE (MOTYJII0)

[epeuenp y4eOHO-METOINUECKOTO 0OECTICUEH S AUCIIMIUINHEI 110
Ne Bun CPC BBITTOJIHEHHIO CAMOCTOATENBHON PabOThI
1 Pemenue 3agau Memoouueckue ykazanus no opeanuzayuy CamocmosmenbHou pabomuvl no
oucyunaune «OCHOBbL AMOMHOU U KEAHMOBOU (HUIUKUY», YMBEPICOEHHbIE
Kagedpoii onmosnekmporuku, npomoxkor Ne  om 2.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 30OPOBBSI U BOCIIPHUATHS UH(POPMALIIH:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeTMuEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaits.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
o0yJaromuxcs.

3. OOpaszoBaTeJbHbIe TEXHOJOIMH, NPHUMEHsSIeMbI¢ NPH OCBOCHHU JHCHHUIIHHBI
(Mmonmy.Jist)

B Xozme wu3ydyeHHMs [UCUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUMN: JIEKIMHM, NPAaKTUYECKUE 3aHATHs, NpobiieMHOe oOydeHue,
MOJyJbHAs TEXHOJIOTHUS, MOJATOTOBKA NMUCHMEHHBIX AHATUTHYECKHX pPAabOT, CaMOCTOSATENbHas
paboTa CTy/ICHTOB.

KoMIeTeHTHOCTHBIM MOAXOJ B paMKax IpENnoJaBaHus IAUCLMIUIMHBI pealu3yeTcsl B
WCIIOJIb30BAaHUN HHTEPAKTUBHBIX TEXHOJOTHMM M aKTUBHBIX METOJOB (IPOEKTHBIX METOJUK,
MO3rOBOIO IITYpMa, pa30opa KOHKPETHBIX CHUTyallMii, aHajgu3a Nelarornyeckux 3ajad,
NEeAarorn4eckoro SKCIepuMeHTa, MHBIX (GOpM) B COUETaHUU C BHEAYAUTOPHON pabOTOM.

WHdpopmalMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH U3YYCHUHM JAUCHUIUIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHOW ceTH MIHTepHeT.




AZ[aHTI/IBHBIG 06pa3OBaTCJII>HI>Ie TCXHOJIOTHUH, TPUMCHACMBIC IPHU NU3YYCHUUN JUCHUIIIINHBI
— 1 Jyl C OI'paHUYC€HHBIMHW BO3MOXHOCTAMH 3I0POBbA IMPCAYCMOTPCHA OpraHu3alusa
KOHCYHBT&HI/Iﬁ C UCIIOJIb30BaAHHEM SHCKTpOHHOﬁ IIOYTHI.

17. OueHounble cpeacTBa
MPOMEKYTOYHOM aTTeCTAUMHU

AJIsA TERKYLIETro KOHTPOJIA ycneBaeMoCcTu H

O1eHOYHBIC CpelCTBA MNpPEJHA3HAYCHBI Ui KOHTPOJII M OIEHKH 00pa30BaTebHBIX
JOCTH>KEHUH 00ydJaronnXcsi, OCBOMBIIMX MPOTrpaMMy yueOHOH TuCHHIIHHBI « OCHO8bL amOMHOL
U K8AHMOBOU PUUKUY.

OrneHOYHBIC CPEICTBA BKIIFOYAET KOHTPOJIbHBIC MaTepUaNbl IS MPOBEACHUS TEKYIIero
KOHTPOJIsA B popMe mecmosvlx 3a0anuil, 00OKIA0A-Npe3eHmayuu no npoodiemMHbIM 80NPOCAM,
PA3HOYPOBHEBbIX 3a0anuti W TPOMEKYTOYHON aTTecTammu B (QopMe 3aJaHUNl K 3a4yery

BOIIPOCOB U 3a,Z[aHPII>'I K DOK3aMCHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

Kon u HanmeHoBaHue HanMeHoBaHNE OLIECHOYHOIO CPECTBA
Ne Pesyspratel 00y4eHus
WHINKaTOpa . [IpomexyTouHas
/T (B cootBeTcTBHH C 1I. 1.4) Tekymuid KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCcTaNus
OIIK-1.1 3naet | Onpenenenus u enuHUNbl | Kormponvnas paboma Dxzamen
(hyHIaMeHTaIbHBIC M3MEpeHUsT  (PU3NICCKUAX
3aKOHBI ~ TNPHUPOABl W | BEIHYHH,
OCHOBHBIC  (PM3MYECKUE | XapaKTePU3YIOIINX
MaTeMaTHYECKUEe 3aKOHBI | CBOMCTBa
U METOAbl HAKOIUICHHUS, | 3JEKTPOMAarHUTHOIO
1 nmepemaunm u 00paOOTKM | M3IYYECHHUS, aTOMa M €ro
HHpOpPMALTUU JJIEKTPOHHON  00OJIOYKH,
aTOMHOTO aapa "
JJIEMEHTApHbIX YacTHUIl, a
TaK¥kKe (dbusnyeckue
3aKOHBI,  CBS3HIBAIOIIHUC
9TH BEJIHYHUHEI.
OIIK-1.2 Cmocoben | OnmceiBaTh sprerns, | Koumponvuas paboma Oxzamen
NPUMEHITh  (U3WYECKUE | CBA3aHHBIC ¢ M3MCHECHUEM
3aKOHBI I MAaTEMaTHYECKH | U mpeoOpa3oBaHUEM
METOABI JUI1 pemieHus | Qu3mdeckwx cHcTeM Ha
2l 3aJja4 TEOPETHYECKOTO M | OCHOBE (huzndecKkux
MIPUKJIATHOTO XapaKTepa 3aKOHOB, OIHUCHIBAIOIINX
obmue u crnenupuIHbIe
CBOMCTBa KBaHTOBBIX
CHCTEM.
OIIK-1.3 Bunageer | Ilonyvars yucneHnble | Jlabopamophas paboma Oxzamen
HaBBIKAMU 3HAYCHUS XapaKTEPUCTHK
WCIIONE30BAaHUS  3HAaHUH | pu3myeckwx cucreM Ha
3 (U3MKH W MaTeMaTHKH | OCHOBE (huznaecKux
npu pELICHUH | 3aKOHOB, OIMUCHIBAIOIINX
MPAaKTUYECKUX 337129 obmme u crnenuduuHbIe
CBOMCTBa KBaHTOBBIX
CHCTEM.

TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJI OLleHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapPAKTePHU3YIOLIUX ITANbI

¢GopMupoBaHus KOMIIETEeHIMI B MIpolecce 0CBOEHHUs 00Pa30BaTeIbHON NPOrPaMMbl
Ilpumepnulit nepeuenv 60npocos u 3a0anuil

Konmponvnas paboma
Bapuanm 1



1 Iokouswuticas amom 6000poda No21omull (OmoH, 6 pe3yibmame 4e2o JIeKMPOH,
HAxXo0UBWUICs HA 8MOpoll OOPOBCKOU opbume, @vliemen U3 amoma co ckopocmvio 6-1 0° m/e.
Hatimu yacmomy noznowjennozo gpomona.

2 Bviuucaiumo npeden cepuu bpskxema.

3 Ha ocHnosanuu 60posckoti meopuu 8000pPOOONOO0OHbIX CUCmEM HAUMU paouyc
9NIeKMPOHHOU OPOUMBL HA NAMOM YPOBHE 8 AMoMe 8000POId.

4 Kaxoti MUuHUMAIbHOU KuHemuyeckou dHepeuel (6 3B) Odonowcen obraoamo
8000p0d0onodo6HbIil uon He' |, umobvl npu neynpyeom cmonkmosenuu ¢ Opyeum makum ice
HEeNnoOBUICHBLIM UOHOM OOUH U3 UOHO8 nepeuiesl 8 8030yxicoeHHoe cocmosanue?

5 Hatimu epanuybl cnekmpanbHoU obaacmu, 8 npedenax KOmopou pacnoilodicervbl TUHUU
cepuu banbmepa amomapnoeo 6ooopooa.

6 3apsocennviii 00 nomenyuara 5 B memannuveckuil wapux paouyca 2 cm obayuarom
ceemom ¢ onunou onnvt 200 um. Kpacuas epanuya ¢omosgghexma onss smoeo memanna 250
Hm. Haiimu naubonvuwiee paccmosiHue om NOBEpXHOCMU WIAPUKA, 20€ MONCHO OOHAPYICUMb
GomosnexmpoHbwl.

Pegpepam

Temamuka pepepamos

1 Oxcnepumenmanvhvie OCHOB8AHUA KBAHMOB020 NOOX00A K ONUCAHUIO AMOMHBIX U
CYOAMOMHBIX CUCTIEM.

2 DKCcnepumeHmanbHble OCHOBAHUS O/ YMEEPHCOEHUS KOPNYCKYIAPHO-BOIHOB020 0YaANUIMA
CBOUCME AMOMHBIX U CYOAMOMHBIX CUCTEM.

3 DxcnepumenmanbHble OCHO8bI NOCMPOEHUsL KBAHMOBLIX ONMUYECKUX 2EeHEPAMOPO8.

3ayeTHO-3K3aMEHAIIMOHHbIE MAaTepHAJbl UIA TPOMEKYTOYHOH  aTTecTaluu
(3Kk3ameH)

(Bonpocul k sxzameny.)

1. [Tpeamer u 3amaum aroMHOM ¢u3uku. TernoBoe HM3TydyeHHUE: KIACCHYECKHH M
KBaHTOBBIN MMOJIXO/I.

2. OKCHEpUMEHTAJIBHBIE JAaHHBIE O CTpOeHMH aroma. CHeKTpalbHBIE CEpUU
BoopoaononooHbix cucreM. ®opmyna banemepa. KomOuHanonHslii npuHumn Putia, Tepmsl.

3. Knaccuueckas moznens aroma Tomcona. Onbitel Pesepdopna. BeiBoa popmyisl
Pezepdopna mist paccesuus anbda-uactuil. [Inanerapras monens atoma Pesepdopaa.

4. [Tocrynatel bopa. OnemenTtapHas Teopuss aroma Bojopona Hwibca bopa.

OKCHepUMEHTAIIbHOE TOATBEPKACHUE AMCKPETHOM CTPYKTYpbl DSHEPreTUYECKUX YpPOBHEH
aTomoB, onbITel Opanka u I'epua. Henocrarku teopun bopa.

S, ['unore3a ne bpoilns u ee sKclepUMEHTAIbHOE MOATBEPXKIACHHE, AU(paKIus
AJIEKTPOHOB, aTOMOB, HEUTPOHOB. OnbITHI [[eBuccona—/lxepmepa u Tomcona.
6. CocrtosHMe 4dYacTULbI B KBaHTOBOM Teopuu. BomnHoBas ¢yHkmus u ee

CTaTHUCTUYECKUH CcMbICI. BpeMeHHoe u cranmoHapHoe ypaBHeHuMs lllpenunrepa. VYcinosue
BO3MOXXHOCTH OIHOBPEMCHHOI'O U3MEPCHHUA CbI/ISI/ILIeCKI/IX BEJINYHNH. CooTHOMIeHNE
HeonpeneneHHoctei ['elizendepra.

7. XapakTepHble 3a/1a4i KBAaHTOBOM MEXaHUKU. J[BrkeHHe cBOOOIHOM YaCTUIIBI.

8. XapakTepHble 3aJa4d  KBAaHTOBOM MeXaHMKU. YacThma B OJHOMEpPHOH
MPSIMOYTOJIBHOW MTOTEHIUAIBHOU SIME.

9. XapakTepHbIe 3a/1a4l KBAaHTOBOM MexaHMKH. OTpak€HUE U MPOXO0KIEHUE CKBO3b

NPSIMOYTOJIBHBIN  TOTEHIUaNbHbIN mopor. IloTeHnuanbHblii Oapbep KOHEYHON IIUPHHBI.
TyHHenbHBIN 2P PEKT.

10. XapakTepHble 3aJa4yd  KBAHTOBOM MeXaHUKHU. JIMHEWHBI TapMOHUYECKHI
OCLIWJLIATOP.



11. KBanToBO-MeXxaHuueckoe omnucaHue aroma Bojopona. Du3nMyecKuid CMBICI
KBAaHTOBBIX YHCEN. DHepreTudeckuii cnektp. I[IpaBmia or6opa. HopmanbHOe cocTosiHME aToMa.
CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B aTOME.

12.  Tonkas CTpyKTypa CIEKTpPalIbHBIX JUHHI BOJOPOIONOAOO0HBIX aTroMoB. CMH U
COOCTBEHHBI  MarHUTHBIA ~MOMEHT 3JEKTPOHA. OKCIEPUMEHTAJIBHOE JOKa3aTelIbCTBO
CylllecTBOBaHMs cnuHa, onbIThl [lITepra—I'epnaxa.

13. OpOuTasibHble MAarHUTHBIM M MeXaHWM4eCKUd MoOMeHThL. [lodHbId MOMEHT
umnynasca. OnucaHue COCTOSHUN 3JEKTPOHA B aTOME C MOMOIIBI0 HA0OPOB KBAHTOBBIX YHUCEIL.
CrinH-opOuTaIbHOE B3aUMOACHCTBHE.

14.  CnexTpsl menouHsix MeTaiioB. [IpaBuna otdopa u criekrpanbubie cepuu. Ob1ume
IPUHLMIIBL  ONMCAHMSI MHOTO3JEKTpOHHOro aroma. Ilpunuun Ilaynum u  ero KBaHTOBO-
MexaHuuyeckas GopMynupoBKa. ATOMHbIE 000JI0YKU U OJO000IOUKH.

15.  Cymmapnble opOUTANbHBIA, CIIMHOBBIN U MOJHBIH MOMEHTBHl MHOTO3JIEKTPOHHOTO
aToMa. 3amoJHEHHE JJIEKTPOHHBIX 00oJiouek B aromax. [lepmomudeckas cuctema 3JI€MEHTOB
MenpeneeBa. DIeKTpoHHAs KOHPUTYpaIys U mpaBuia XyHAa.

16.  XapakrepucTuyeckoe pEHTreHOBCKoe u3nydeHue. Cepun B CIEKTpax
XapaKTEPUCTHUECKOTO M3TydeHus. 3akoH Mo3mu. OcobeHHOCTH CrieKTpa moriomeHus. ToHKas
CTPYKTYpa PEHTT€HOBCKHUX CIIEKTPOB.

17. CrtpoeHue, cBONCTBA M CHEKTpbl MoJsieKyd. VOHHBIH M KOBAJEHTHBIM THIIBI
XUMUYECKOM CBsI3U. Buabl JBUKEHUH B MOJEKYJIE€ M THUIIBI MOJIEKYJISPHBIX CIIEKTPOB.
Knaccugukarus 3meKTpOHHBIX COCTOSHUN Mojekyn. [IpaBuimo oTOopa ais 31IeKTpOMarHUTHBIX
MEePEX0J0B B ABYXaTOMHBIX MOJIEKYJIAX.

18.  DnemeHTH KBaHTOBOW CTATUCTUKU. CHCTEMBI TOXKIECTBEHHBIX YacTUI. bO30HBI
depmuonbl. Ctatuctuueckue pacnpenenenus @epmu—/lupaka u boze—-OliHiTeiiHa. D1€KTPOHBI
B Kpuctamiax. JHeprus ®epmu. Ousndeckre 0CHOBBI CBEPXIIPOBOAMMOCTH U CBEPXTEKYUECTH U
MX KBAaHTOBAs IPUPOJA.

19.  BwmyxzneHHoe (MHAYIHpPOBaHHOE) u3dydeHue. OnNTHYeCKWe  KBAaHTOBBIC
reHepaTopsl (J1a3epsl). Baxueiimue Tumnsl gazepoB. OCHOBHbIE KOMIIOHEHTHI J1a3epa. CBolicTBa
JIa3€pHOT0 U3ITyYEHUS.

20.  3apsa, pasMmepsl, M Macchl sAnep. OHEprus CBA3M M JePEeKT MaccChl.
KBazpynosbHbIi 25eKTpUYecKuil MOMEHT siipa. MarHuTHble MOMEHTHI HYKJIOHOB. CIUH sfpa.
CBepXTOHKas CTPYKTypa CHEKTPAJIbHBIX JIMHUNA. M30TONMYecKuil cIBUT.

21.  Ta3opaspsamplie cueTynk. CHOUHTHUIAIMOHHBIE CcUYeTYUKU. Kamopumerpsl.
TpekoBble AEeTEKTOPHI, KaMepa BuiabcoHa, my3bsIppKOBas Kamepa, UCKpPOBas KaMmepa, sAEpHbIE
($hOTOIMYIIBCHUH.

22. JIuneiinble yckopurenu. berarpon. IluknorpoH. ®azorpoH. CHHXpPOTpOH.
Y cKkopeHne HEHTPOHOB.
23.  EcrecTBeHHas M UCKYCCTBEHHas PaJMOAaKTUBHOCTh. CTaTHUCTUYECKMH XapakTep

pacnana. Bunel u 3akoHbl pacnana. Ilepuoa momypacnana, MoCTOsiHHAs pacraja, aKTUBHOCTD
HCTOYHUKA.

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

25. CroHTaHHO€ W BBIHY)XKJEHHOE JeNieHHe sjep. DHeprus aktuBanuu. LlemHas
anepHas peakuus. Koappuiuent pazMHOKeHUS.

26.  CuHte3 Jerkux sanep. SnepHsle peakumud B 3Be3nax. IIpoumcxoxaeHue
XUMHUYECKHX 3JIEMEHTOB.

27.  IlpoxoxaeHWe dYacTUI] M TaMMa-KBaHTOB uepe3 BellecTBO.. buomornyeckoe
JIEHCTBHE HOHMU3UPYIOIIUX U3TydyeHNU. Jl03uMEeTprUIeCKUe BETUYHHBI.

28.  Tumbl B3aUMOACWUCTBUS M Kiaccu(uKauus dacTil. YacTHUIBl U aHTUYACTHUIIBL.

3aKOHbI COXPAHEHUS, PEryIupyroume mpeBpameHus 4dactull. CrucremMaThKa 3JIeMEHTapHBIX
yactull. CTaHJapTHasE MOJENb.

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs



Ouenka Kputepuu orieHnBanus no s3K3amMeHy
Bricokuii OLEHKY ~«OTJIYHO»  3aCIyKHBACT CTYJCHT, OCBOUBIIIUN 3HAHUS,
YPOBEHD «5» YMCHHS, KOMICTCHUMH M TEOPCTHUCCKUH MaTepual 0e3 mpoOeIoB;
(oTmiumo) BBHITIOJTHUBIIMIA BCE 33JaHUs, MPEAYCMOTPEHHBIC y4eOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUICCKHE HaBBIKH
po(heCcCHOHALHOTO MPUMEHEHHUSI OCBOSHHBIX 3HAHWUH C(POPMUPOBAHBI.
Cpennuit OILICHKY «XOpOIIO» 3aCIyXHBACT CTYACHT, MPAKTUYCCKH TOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHUSA, YMCHHS, KOMIIETCHIIMH U TEOPETUYCCKHIA
(xopo1o) Matepual, y4eOHble 3aJaHus HE OILEHEHBl MaKCHMaJbHBIM YHCIIOM
0ayuI0B, B OCHOBHOM C(hOPMHPOBAIT TPAKTUICCKIEC HABBIKH.
[ToporoBerii OILICHKY «YIIOBJICTBOPUTEIBHO» 3aCIyKHBACT CTYICHT, YaCTUYHO C
YPOBEHB «3%» npoOelaMd  OCBOMBIIWEN  3HAHUS, YMCHHS, KOMIICTCHIMH |
(YIIOBJIETBOpUTE | TEOPETUYECKUH MaTepuayl, MHOTME y4deOHble 3ajaHusi Ju0O0 He
JILHO) BBITIOJTHWI, JIMOO OHU OIEHEHBI YHCIOM OauioB ONU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHEI.
MuHUMaQIBHBIH | OICHKY «HEYJIOBJICTBOPUTEIHLHOY 3aCIIY)KHBACT CTYICHT, HEC OCBOMBIIIAN
YPOBEHB «2) 3HaHUS, YMEHHsI, KOMIICTCHIINM U TEOPETHUYCCKUI Marepuai, ydeOHbIe
(HEYIOBIIETBOPHY | 3aJlaHUs HE BBIOJHUJ, IPAKTUICCKUE HABBIKA HE CPOPMHUPOBAHBL.
TEJILHO)

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYAIbHBIX ICHXO(U3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJHMIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0pPOBBSI TPEOCTABIISIETCS JONOJTHUTEILHOE BPEMS UL IOJTOTOBKH OTBETA Ha YK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB O0yUSHHSI MHBAIMAOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 370pPOBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHUBAHUS pE3YNbTaTOB OOyUYEHHs 110 JWUCIHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHUSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist i1 ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeT OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil

5.1. YueOnas 1uteparypa

1. CaBenneB U.B. Kypc ¢pusuku [DnekrpoHHBIH pecypc]: yaedHnoe mocodwue: B 3 1. T. 3:
KBanToBas ontuka. AtomHas ¢pusuka. duzuka TBepa0ro Tena. Gusnka aTOMHOTO s/pa U
snemenTapHbix yactuil / CasesnneB U. B. — CI10.: Jlans, 2018. — 308 c. — Pexwum goctyma:



https://e.lanbook.com/book/98247#authors

2. Atomuas dusuka: yuebHo-meroauueckoe mocoowue / [A.I1. bapkos, B.C. Jlopom, B.E.
JIpicenko u nip.|; M-Bo obpa3oBanus u Hayku Poc. @enepanunu, Kybanckuii roc. yH-T. —
Kpacunonap: [Kybanckuii rocynapctBennblii yauBepcutet|, 2016.

3. Uponos MN.E. KanrtoBas ¢uzuka. OCHOBHBIE 3aKOHBI: YueOHOE ITocoOue
[DnekTpoHHbIH pecypc]: yueb. mocodbue — DneKkTpoH. aaH. — MockBa: M3aaTenbcTBO
«Jlabopatopus 3nanuiiy, 2017. — 261 c. — Pexxum nocrymna:

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

4. Uponos U.E. 3agaun mo obmmeit ¢pusuke [DIEKTPOHHBIN pecypc]: yueOHoe mocooue
misBy30B / Uponos, LE. — 11-e u3a. — M.: Jlaboparopus 3uanuii, 2017. — 434 ¢. — Pexxum
JOCTyTA!

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

L1 ocBOeHMS AUCUMIIMHBI HHBAJTUAAMH M JIMLAMH € OTPAHUYEHHbIMH
BO3MOSKHOCTSIMH 3/10POBbSI MMEIOTCSI U3/IaHHS B 3JIEKTPOHHOM BH/I€e B 3JIEKTPOHHO-
0nOamoTeyHbIX cucremax «Jlanb» u «fOpaiT».

5.2. llepuoanyeckasi JuTEpaTYpa

B mupe Hayku

XKypnan skcriepuMeHTaTbHON ¥ TEOPETHUECKON (DU3UKU

N3Bectus poccuiickoit akagemun Hayk. Cepus pusndeckast

WmxenepHo-(prU3HYeCcKHid KypHaT

[TuceMa B sKypHAJ 3KCIEPUMEHTAIBHON U TEOpEeTUYEeCKOM (pU3nKu

Ycenexu Gpu3nuecKux HayK — eKEMECSIHbIN KypHall. DIEKTPOHHAS BEpCHs KypHaa:
aHHOTAIWH, cTaThH B (hopmare pdf

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. O5C «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. ObC «BOOK.ruy» https://www.book.ru
4
5

. DBC «ZNANIUM.COM)» www.zhanium.com
. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcrBenHoit ouonuoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
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/

akrwnE
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15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VumBepcurerckas nnpopmanronnas cuctema POCCHS http://uisrussia.msu.ru

HNudopMannoHHble cIPABOYHbIE CHCTEMBI.
1. KoucynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYyHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX aucceprarmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH U BhICIIEro oopazoanusi Poccutickoii deneparu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. HMudopmanumonnas cucrema "EquHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbiXx 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

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

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

1

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl

KyoI'y:

1. Cpena MoaynbpHOTO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, IyOJINKALUNA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBarenpHBIX TexHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHblE 00pa3oBaTeNIbHBIE pecypchl Kadenpbl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuum KyOI'Y u Hayuno-merogmueckoro >xypHaia "IIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl [Jisi OOYYAIOIIMXCSl IO OCBOCHHI0 JTUCHUILIHHBI

(Momy.Jist)
Oougue pekomenoayuu no camocmoamenbHoul padome oOyUArOUUXCA

AToMHasg ® KBaHTOBas (bmmca SABJIAIOTCA OTACIIBHBIMU Pa3BUTBIMU  pa3aciiaMnu
€CTECTBEHHOHAYYHBIX 3HAHWHA C CYIIIECTBEHHOW HCTOpUEH U COOCTBEHHBIMH OCOOCHHOCTSIMHU.
Jnst ocBOeHHWS JaHHOW JUCHUIUIMHBI HEOOXOAMMO OBJIAJIETh BCEMH pa3jiellaMHd  BBICIICH
MaTeMaTHKH M OCBOUTH BCE pa3fenbl pyHaamMeHTanbHOl (Gu3uku. OCOOCHHOCTHIO AUCIUTIIMHBI
SABJIAKOTCA Ha60p HUTOC Ooiee He BCTpCHAIOINXCA HOHATHI KBAHTOBAHUS W BBICOKas
HArpy>KeHHOCTh MAaTEMaTHUYECKUMHU PacueTaMH.
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IIpu camocrosiTensHONW paboTe ciexyer oOpamare BHUMAaHHE HE TOJBKO Ha
TEOPETUYECKUI MaTepuall, BOCIPUHUMAs €ro BO BCEH IMOJIHOTE, HO U Ha MPUMEPHI PELICHUS
3a[a4, KOTOpPhIE AayT KIH0Y K MOHUMAHHIO CTIEHU(PHUECKUX METOI0B U KOHIEIIHHA.

ConpoBoXk/IeHHE CaMOCTOSATENIBHOW pabOThl CTYyJE€HTOB MOXET OBbITh OPraHU30BaHO B
CIenyrImux popMax:

— COCTaBJICHUEM HHJIMBUAYAJIbHBIX IUIAHOB CAMOCTOSITENIbHOW pabOThl KaXI0ro u3
CTYZICHTOB C YKa3aHHEM TEMbI U BUIOB 3aHATHIA, OPM U CPOKOB IPEJCTABICHHS PE3yIbTATOB;

— INPOBEJCHUEM KOHCYJIbTAlMi (MHIUBUAYAJIbHBIX WM TPYNIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM JIMCTAaHLIMOHHOM cpebl 00yUeHHUSI.

Kputepuii onieHkH 3pGEKTUBHOCTH CaMOCTOATENBbHOM paboThl CTYIEHTOB (hOpMUpPYETCs
B XOJIe¢ IPOMEXYTOYHOIO KOHTPOJIS IPOIECCa BBIIIOJHEHUS 3aJaHUl M OCYLIECTBIIAETCS Ha
OCHOBE pAa3JM4YHBIX CIIOCOOOB B3aMMOJEHCTBHMS B OTKPBITOM WHGOPMALMOHHOM cpene u
oTpakaercs B Tmporecce (OPMHUPOBAHUS TaK HA3bIBAEMOTO «AJIEKTPOHHOTO MHOpTQens
CTYACHTa».

B coorBercTBUM € 3TUM NpU TIPOBEIACHUM OINEPATUBHOTO KOHTPOJS MOIYT
UCIOJIb30BaThCSl KOHTPOJIbHBIE BONIPOCHI K COOTBETCTBYIOIUM pa3ziesiaM JUCLUIIIINHBL.

KoHTponb ocymiecTBisieTcs MOCPEACTBOM U BBINOIHEHUS MHUCbMEHHBIX KOHTPOJBHBIX
paboT N0 OKOHYAHUU U3YUYEHHUS TEM y4eOHOM TUCIMITIIMHBIL.

ConpoBoXKJIeHUE CAMOCTOATENbHOW pabOThl CTYACHTOB TaKXe€ OPraHW30BaHO B
CJIeAYIOUMX opMax:

— BBIIIOJIHEHUE CEMECTPOBOM KOHTPOJIbHON PabOThI IO MHAUBHUAYAIbHBIM BapUaHTaM;

— YCBOEHHME, JONOJHEHHWE M BHUKaHUE B pa3Oupaemble pazfeiibl AUCLUIUIMHBL MPU
IOMOIIM 3HAaHUM MOJy4yaeMbIX II0 CPEACTBAM H3YUYEHUS PEKOMEHIYEMOW JUTEepaTypbl U
OCYILECTBIIIEMOE IIyTEM HallucaHus pedepaTuBHbIX padboT;

— KOHCYJIbTAIlMHM, OPTraHW30BaHHBIC Ui Pa3bsICHEHUS MNPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOSITEJIbHOM M3Y4YEHMM T€X WM MHBIX aCIEeKTOB pa3/JesioB ycBaWBaeMoW MH(opmauuu B
JUCIUIINHE.

KoHTponb ocymiecTBiseTcss MyTeM IPOBEIEHUS ONPOCOB CTYIEHTOB IO OKOHYAHUU
U3ydyeHUs TeM ydeOHoM aucuuruimHbl. [Ipu mnpoBeneHHMHM TEKyIIEro KOHTPOJISL MOTYT
WCIIOJIb30BAaTbCSl KOHTPOJIBHBIE BOINPOCHI, TECTOBbIE 3aJaHud, 3anaud. CryneHTamu 10
M3Y4YEHHOH HCUUIIIMHE BBIIOIHAETCS psAJl KOHTPOJIbHBIX paloT.

ITpomexyTOUHBINH KOHTPOJIb OCYILIECTBISETCA B BUJE 3K3aMEHa B KOHIIE 4-r0 cemecTpa.
Ha »sx3amene cryneHTaM mnpejuiaraercss OTBETUTh Ha 2 BOINpoca O MaTepuanaMm ydyeOHOU
JUCHMIUIMHBL M pemuTh 33aady. Ilo urtoram oTBeTa Ha SK3aMeHE IpEIojiaBaTelb OLIEHUBAET
3HaHus cTyjeHTa. OlleHKa Ha DK3aMEHe SIBJISIeTCS] UTOIOBOM MO AUCLUILIIMHE.

B ocBoeHHMH TUCHMIIMHBI WHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WunuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJy IpernojaBaTeieM W O00y4aroIlMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne no JUCIUIInHE (MOYTI0)

HaumeHoBaHMe crieinanbHBIX OCHAIIEHHOCTH CTIEITHATTEHBIX [lepedyeHp MUIIEH3NOHHOTO
MOMEILEHU I IOMEILEHU I MIPOTPAMMHOTO 00eCTICUeHHUS

VueOHble ayJMTOPHI st | MebGens: yueOHast MeGeb MS Windows, MS Office
MIPOBEICHUS 3aHATHH JTEKINOHHOTO | TeXHHYecknue cpeicTBa 0OydIeHus:
THOA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueOHble ayJMTOPHI st | MebGenb: yueOHast MeGeb MS Windows, MS Office
MIPOBEACHUSA 3aHATHHN | TexHH4eckne cpencTBa 0OydeHus:
CEMHHAPCKOr0 TUMAa, TPYIIOBBIX M | dKpaH, IPOEKTOP, KOMIIBIOTEP
UHIUBUAYAJIBHBIX  KOHCYJIbTALUM,




TEKYIIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTECTALIMK
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGesb MS Windows, MS Office
mpoBeneHus J1abopaTopHBIX paboT | TexHWdeckue cpencTBa 0OyIeHuUs:
(aym. 225¢). KOMIIBIOTEP
Ob6opynoBanue: nabopaTopHEIE
YCTaHOBKH U CTEHJIBI
Jlnst caMOCTOSITENIbHOM ~— pabOThl  OOyYaromuXxcsi  MPEayCMOTPEHBI  MOMEIICHHMS,

YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu aisa
CaMOCTOSATEIFHONW PabOTHI
oOygaromuxcs

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENTFHON pabOTHI
o0yJaromuxcs

[lepeueHb NHULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

ITomerienue st caMOCTOSTENBLHOM
pabOoThI 00YJAOUTUXCS (YUTATBHBII
3an Hay4Holi Onbianorexn)

Mebenn: yaeOHas meOeib
Kommiekr  crnenuanu3upoBaHHOI
MebeH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» ¥ IOCTyIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeNIbHYI0 cpeny
00pa3oBaTeNbHON  OpraHU3aLUH,
BeO-KaMepbl, KOMMYHHKAlLMOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTEPHCT
(poBoaHOE COETMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  T0
texronoruu Wi-Fi)

CCTHU

MS Windows, MS Office

[Tomemenre aj1si caMOCTOSTEIHLHOM
paboTel obyuaromuxcs (aya.211c)

Meo6ens: yuebHas mebenb
Kommexkr  crnenuanu3npoBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTE€pHAs
TEXHHKa C TOAKIIOUYEHHEM K
HHPOPMAMOHHO-
KOMMYHUKaIIMOHHOH
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNnpHOW  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecreunBaroIee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeIMHEeHNEe "
OecripoBOJHOE  COEJMHEHHE MO
texnonorun Wi-Fi)

CETHU

MS Windows, MS Office




