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Hanpasnenue noaroToBku 28.03.03 Hanomarepuaisi
ITpodune moaroToBKH Hanomarepunans
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Pabo4as nporpamma ajanTupoBaHa AJIsl JIUII
C OrpaHUYEHHBIMU BO3MOXHOCTSMH 3/10POBbS U HHBAIUIOB
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PaGoyast mporpamMma QuCHHIUIMHE «PH3HYeCKHH NPAKTHKYM 1o ¢H3HKe aToMa H
aTOMHOro siApa» Ui obyyarommxcs no HanpasiaeHHIo noarotosku 28.03.03 Hanomarepuaisi
(Tlpodune noaroroBku: HaHomarepuansl), cocTaBleHa Ha OcHoBaHMH denepanbHOro
roCyIapCTBEHHOro 00pa30BaTeNIbHONO CTaHJapTa BhICIIEro obpa3oBaHMsi — OakanaBpuar 110
Hanpasienuio  noxaroroBku  28.03.03  Hanmomarepuaspl,  yTBEp)XKACHHOIO  IIPHKa30M
Munmncrepcra o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 22 centabps 2017 r. Ne 968
(c u3m. u jom.), [Topsiaka opraHu3aliK ¥ OCYIIECTBICHUS 00pa30BaTeIbHON JESITENBHOCTH 110
o0pa3oBaTeJbHBIM IPOrpamMMaM BBICIIEro 00pa3oBaHMs — IporpaMmMaM OakanaBpuara,
nmporpaMMaM — CICHHAJIMTETa, IporpaMMmaM MarbucTpaTrypbl, YTBEPIKICHHOIO IPHKa30M
MunncTepcTBa HayKu U Bhicmiero obpasosanus Poccuiickoit ®eneparuu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. # JI011.), B COOTBETCTBHH ¢ y4eOHBIM IJTAHOM, YTBEP)KACHHBIM Y YEHBIM COBETOM
®I'bOY BO «JlonI'Y» nns nabopa 2024 ropa.

PazpaboTuuk:
npodeccop kapeapbl TEOPETHIECKOH PH3UKH

¥ HAaHOTEXHOJIOTHH,
JIOKT. pu3.-MaT. HayK 7 JI.C. MetoB

Pabouas mporpamma omoOpeHa Ha 3acefiaHMM Kadenpel TeopeTHYeckod GH3UKH H
HaHOTEXHOJIOTHH.
ITporokoi ot 26.03.2024 r. Ne 16

3aBenyromuii kadenpoi A.T. Ilerpenko
COTI''TACOBAHO:

Jlexan Qu3uKO-TEXHHYECKOTO (aKyipTeTa // C.A. ®omenko
28.03.2024 r. .

VyebHO-MeTOqHYECKass KOMHCCHS (PH3HKO-TEXHHIECKOTO (haKyIbTe
ITpotokon ot 27.03.2024 r. Ne 2
[Ipencenarens B. H. Korenko

PykoBoUTENIE OCHOBHOM MPO(ecCHOHANBHOM
o0pa3oBaTeIbHON TPOrpaMMBl,

I-p ¢uz.-mat. HayK, npod.

26.03.2024 r.

A.T'. Ilerpenko
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

IUCLUUIUIMHBL TIpOrpaMMbl  OakanaBpuara: MexaHUKa U MOJEKYJspHas
,MaremaTuueckuii anaian3, AHaJIMTHYECKasi TeOMETPUs U JInHeiHas anreopa.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

XuMuUs TBEPAOTO Tela, YueOHas: 03HAKOMUTEIbHAsI PAKTHKA.

¢busnka

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas XxapaKTepUCTHKA

HaumeHnoBaHue moka3aTens 3HaueHHE MOKa3aTes

HasBanue oO6pazoBaTenbHON IpOrpaMMbl 28.03.03 Hanomatepuans! (Ilpodpuns

noarotoBku: Hanomarepuaiibrn)

b1.5.M3.5 ®usnueckuii IpakKTUKYM I10
¢du3uKe aToMa U aTOMHOTO si/ipa

Iudp 1 Ha3BaHHE B COOTBETCTBHH C
y4eOHBIM IIJITAHOM

YacTs 00pa3zoBaTeabrHON MPOrpaMMbl bazoBas yacTp

2172

KonandecTBo 3a4eTHEBIX CANHUIL / Bcero gacoB

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus
OO011ee KOIMYECTBO YaCOB
o | E caMocCTOsI-
dopma | @ o
> | € | mekuu- | mabopa- | MPakTH- | TENbHOH dopma
00y4enus 20 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ouynas 2 4 30 42 72 3a4eT

3. LEJU JUCLUTUIMHBI

@opMUPOBAHUE Y CTYAEHTOB MPEICTABIECHUNA O CTPOCHUHU U COCTOSIHUSIX aTOMOB.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X MH/IUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenmumn WHaukatopsl Pe3ynbTarsl o0yueHus
OIIK-3. Cniocoben | OIIK-3.5. OIIK-3.5.1. 3naer cTpykTypy otuera mo HUP
MIPOBOIUTH Cocrasaser otuetnl | OIIK-3.5.2. Ymeet IPOBOJIUTH aHaln3
U3MEPCHUS U o y4eOHo- AKCIIEPUMEHTAIBHBIX PE3y/IbTaTOB
HaOJIIOIEHN, ncciaenosarenbckoil | OINK-3.5.3. Bmageer METOJ0JIOTHEN
oOpabareiBaTh U JIEATENHHOCTH, HCCIIEIOBATENBCKON JIEATENILHOCTH
MPEJICTaBIISITh BKJIIOYAst
OKCIIEPUMEHTAIBHBIC | aHATH3
JIAHHbBIE IKCIIEPUMEHTAILHBIX
pe3yNIbTaTOB,
COIIOCTABIICHHMS UX C
H3BECTHBIMU




aHajJioramMmu

OIIK-3.6.

JaHHBIX

OIIK-3.6.1. 3HaeT MeToabl MaTeMaTUYECKOM

HpI/IMeHHeT MCTOABI O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX JAHHBIX

MaTeMaTU4eCcKoro OIIK-3.6.2. YMeeT aHAIM3UPOBATH
aHanm3a IIPH | SKCIICPUMEHTAJIbHBIC TAHHBIC
oOpaboTke OIIK-3.6.3. Bnageer HaBbIKaMu pabOTHI C

9KCIIEPUMEHTAJIBHBIX | AKCIIEPUMEHTAJIbLHON anmnapaTypoi

o. I[TPOIT'PAMMA JJTUCLHUITJINHBI

HasBanue temnl

Kpatkoe copeprkanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. ®usnyeckuii NpakTUKYM MO
¢u3nKe aroma U aTOMHOTO S7pa

W3mepenne NoTeHIHaIoB IEPBOTO
BO30YXJIEHHOI'O YPOBHS M HOHM3ALIUU aToMa
prytu (onbiT @panka — ['epiia).

I/I3yquHe CIICKTpa aTOMa BOJOpOaaA.

M3yuenue cnekrpa aroma HaTpHsl.

N3yuenue cuetunkos I'eiirepa-Mrosiepa

Matemaruueckasi 00paboTKa pe3yabTaToB
W3MEpEHU

OnpeneneHHe AKTHUBHOCTH B'I/I3Hy‘IeHI/IH
NCTOYHUKOB.

Onpez[eneHHe nepruoaa mnojiypacrazia
JOJIFOKUBYIICTO M30TOIIA

Omnpenenenne YHEPTUH 0-4aCTHUIL IO TPOOery B
BO3/yX€

OnpezleneHHe OHCPIuu yY-u3J1ydeHUud METOJA0M
HOrJIOIICHU A

OnpezneneHye BepxHel rpaHuIbl f — CIeKTpa

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHbBI

6.1. ®dopma oOyueHust — 04Has, Kypc — 2, cemecTp — 4

HawnmenoBaHus pa3ienoB u TeM Kosmriectso Hacos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

Paznen 1. ®usnuecknii IpakTUKYM 110 30 42 72
¢dbu3MKe aToMa ¥ aTOMHOTO sJIpa
W3MepeHne NoTeHIMAIOB IEPBOTO 3 4 7
BO30Y)XJIEHHOTO YPOBHS ¥ HOHH3AIIUU aToMa
prytu (onbiT @panka — ['epua).
N3ydenune cnekTpa atoma BOJOPO/Ia. 3 4 7
M3ydeHne cnekTpa aroma HaTpHusl. 3 4 7
N3yuenue cuetunkos I 'elirepa-Mrosuiepa 3 4 7
Maremarnueckast 00paboTka pe3yabTaToOB 3 4 7
U3MEPEHUI
Omnpenenenne akTUBHOCTH B-U3ITy4EHUS 3 4 7
HCTOYHUKOB.
Ornpepenenne nepruoja mojgypacmnanga 3 4 7
JIOJTO’KMBYIIETO U30TOIA




OrnpezenieHne SHEPTUH 0-4aCTHIL TI0 PoOeTy 3 4 7

B BO3JIyXe

OrnpesesieHne SHEPTUH Y-U3ITyUCHUS 3 5 8

METOJIOM TTOTJIOIICHUS

OrnpeziesieHre BepXHEeH IPaHMIIbI ff — CIIEKTpa 3 5 8

WTOI'O [10 KOMITOHEHTY OIIOII 30 42 72
7. OLIEHOYHBIE MATEPUAJIBI (CPEACTBA) UI TEKYIIEI'O KOHTPOJIA

YCIHEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMUA

7.1.  KoHTpoabHBIE BOPOCHI

Paznen 1

. DoTtorhdexr.

. O dexr Komnrona.

. CexTppl UCITYCKAHUS U TOTJIOLEHHUS.

. Iloctynatel bopa.

. CTronkHOBeHME 37eKTpoHOB ¢ atroMaMu. OnbiTel @panka u 'epia.

. bopoBckast Teopus aroma BogopoJa.

. U3oTonmmueckuii CABUT.

. 'mnoresa ne bpoitns.

. Audpakuus snextponos. OmnbiTel JleBuccona-/[xepmepa u Tomcona.
10.CrarucTiyueckasi HHTEPIIPETaIus BOJTHOBOU ()YHKIIHH.

11.BnusHue onbiTa Ha cOCTOsIHUE MUKpodacThll. [IpuHLIKI HEOnpe1eTIEeHHOCTH.
12.0mnepaTopbl KBAHTOBOW MEXaHUKH.

13.0nepaTopsl OCHOBHBIX (PU3MUECKHUX BEITHYUH.

14.0nn0MepHOe ypaBHeHue llpenunrepa.

15.HacTuia B 0oJHOMEpPHON OTEHIIMAIBHOM SIME.

16.I'apmoHHYECKUI OCHUIIIATOP.

17.KonebaTenpHble CIEKTPHI ABYXaTOMHBIX MOJIEKYIL.

18. TyHHenbHbIN 3P eKT.

19.9ddext Pam3ayspa

20.KBaHTOBaHNE MOMEHTA UMITYJIbCA.

21.Xectkuit porarop. Bpamenue Mosiekyin.

22.KBaHTOBas Teopusi aTOMa BOJOPO/A.

23.CniuH ¥ MarHUTHBIA MOMEHT JICKTPOHA.

24.CnuH opOuTaibHOE B3auMoaencTBUe. TOHKask CTPYKTypa aToMa BOAOPOAA.
25.CreKTphbl ENOYHBIX METAIIJIOB.

26.0aH0371eKTpOoHHOE TTpubIIkeHne. CaMmocoriacoBaHHOE ToJIe.
27.3anonHeHue DIEKTPOHHBIX obOoiouek. [lepuogmueckass cucremMa 3JIE€MEHTOB.
28.CriekTpockonuueckre 0003HaYeHHsI aTOMHBIX TEPMOB.

29.PeHTreHOBCKHUE CIIEKTPHI.

30.IIpaBuna oT60pa NpU U3yYEHUH aTOMOB.

31.IlInprHa CIEKTPATBHBIX JTUHUM.

32.CrioHTaHHOE U BBIHYKICHHOE U3ITy4CHHE

33.IlornomeHue >IEKTPOMArHUTHBIX BOJIH B PABHOBECHBIX Y HEPABHOBECHBIX KBAHTOBBIX
CHUCTEMaX.

34 KBaHTOBBIE T€HEPATOPHI.

35.MarHuTHbII MOMEHT aToMa.

36.9¢dexT 3eemana.

0NN KWK

O

KonTponbHast paboTa Mo MHpoBEpKEe TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIbHBIX BOIIPOCOB.



8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUAIOINECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces 1o 100-6amipHOM
IIKAJIE€ HMCXOJ M3 MAaKCUMyMa, MPHUBEACHHOTO B Tabimie Huxke. OpraHu3alioHHO-ydeOHast
paboTa B ayAUTOPUHU OIICHMBAETCS HAa OCHOBE TAKHUX KPUTEPHEB KaK IOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHUH, aKTUBHOCTH BO BpeMs
MIPOBEICHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHHA (ydacThe B OOCYXKJICHHH TEKYIIEero W
MIPOMICHHOT'0 MaTepuaia, pereHue 3aaad u T.11.).

8.1. Cewmectp 4

Howmepa paznenos Buast pabot MaxcimaibHoe
KOJINYECTBO OAJIIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPUU 20
CamocTtosaTenbpHas pabora 10
1 JlaboparopHbie pabOThI 20
KontponbHas paboTa 110 TEOPETHIECKOMY 10
MaTepuainy
HUTOI'O 60
3auer 40
OO01muii UTOT 3a CEMECTp 100

CooTtBeTrcTBYE 0AJLIOB OLIEHKE

Ornenka 1o nAITHOAILHOM IIKajIe
KonnuecTBo 6amios =
s 100 ECTS | Dkszamen, quddepeHupoBaHHbIi 3auer
3a4eT

90-100 A OTJIMYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TCHO
70-74 D 3a4TCHO
60-69 E YIIOBJICTBOPUTEIILHO P,
35-59 FX HE 3a4TECHO

0-34 = HEYJIOBJICTBOPUTEIHHO U

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3zaiuu TUCIMILTHHBI UCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEIBLHBIC METOIBI
00y4deHHs1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalli 00YyJaroIInuXCs B
3aBUCUMOCTH OT UX MHANBHUIYaTEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JeKIuu  OoQOpPMIISIOTCS B BHJIE OSJEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUEHHEM;

- JUIS  BBITIOTHCHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAK)KE€ UCTIOJIB30BAaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCEMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

- JeKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JIaHUS BHIITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (opme;
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— 9K3aMEH NPOBOAWUTCS B MHUCBMEHHOM (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO aniapara:

— ek  OoQOpMIISIIOTCS B BHUJAE OJEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHM3HPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

— MUCHMEHHBIE 3a[aHUs BHIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hOpMe MM BBIIOIHSIOTCS B TUCbMEHHON
dbopMe Ha KOMIThIOTEDE.

[Ipy HEOOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU Ui IIOJTOTOBKH
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM Ui OOyYaromuxcs
YCTAQHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexxyTouHast aTTECTAaLUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTAaTOB OOYYCHHS JIOMYyCKAETCS C
UCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIIMOHHBIM U OMOIHOTpadMuecKuM pecypcaMm B CETH
WurtepHer s kaxzaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYCHUSM HX
3JI0POBBSI U BOCTIPHSITHS MHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON ()OpME yBETUUYECHHBIM MIPUPTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) IS TIIYXHUX M CI1a00CTBIIIAIIHX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMUA ONOPHO-BUTaTEIbHOTO armapara:

— B [IEYaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS mpoBoAsTcs B 4 yueOHOoM kopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). Jlng mnpoBefeHus J1abOpaTOPHBIX 3aHATHH TpeOyeTcs ayauTopus,
o0opy/soBaHHAasT MEJIOBOM WM MapKEpHOM JIOCKOM, MYJIbTHUMEIUIHBIA MPOEKTOpP U DKpaH,
HOYTOYK, KOMIUIEKT yueOHOI Mebenu JUIsl CTYACHTOB, paboyee MECTO MpernoiaBaTelis, BbIXO] B
WHTepHeT — MPOBOHOM WK ¢ UCoib3oBaHrneM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOMMOTEKM YHUBEpPCUTETa M JAPYTUX 3JIEKTPOHHBIX OMOIMOTEUYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, NpPeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kagenpbl TCOPeTHUECKON (HU3UKU U HAHOTEXHOJOTHH (ay/.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepHalbl 10
JTUCIIUTIIIMHE, pa3MelnieHHble Ha matdopme Moodle IlenTpa AucTaHIIMOHHOTO OOpa30BaHUS
OI'bOY BO «/loul'Y». Ilpn u3ydeHun QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmMXxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBbHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTEpaTypa
1. CuByxun, JI. B. O6muii kypc ¢pusuku : yued. nmocobue ans ¢us. cneu. By3oB / J[. B.
CuByxuH. - U3n. 5-e. - Mocksa : @usmariut, 2010 -.T. 1 : Mexanuka. - 2010. - 560 c.
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2. llInonbckuit, O. B. Atomuas ¢usuka [Teker] : [B 2 1.] : [yue6. mocobue st By30B]. T.
1 : Beenenue B atromuyto ¢usuky / 3. B. lllnonscekuil. - 5 uza. - Mocksa : @usmarrus, 1963. -
575 c.

3. Casennes, U. B. Kypc ¢usuku : [yde6. st BTy308B] : B 3 1. T. 3 : KBaHTOBast onTHka.
AtomHas ¢usuka. Pusnka TBep0ro Tena. Pu3nka aTOMHOTO sApa U dIeMeHTapHbIX yactuil / U.
B. CaBennes. - M. : Hayka, 1989. - 304 c.

4. IIpakTukym 1o aTroMHOM (usuke : [Yued. mocodue mis Gpu3. criennagTbHOCTIM BY30B /
B. b. ABpamenko] ; ITox pen. JI. . Kucenesckoro. - MuHck : YHuBepcurerckoe, 1989. - 173,
[2] c. + ITpua. (1 n. Tabm.).

11.2. lononHuTeIbHAS JUTEPATYPA

1. SfIBopckuii, b. M. CripaBounuk no ¢usuke / b. M. SABopckwii, A. A. lernad. - 3-e uzn.
- Mocksa : Hayka, 1990. - 622 c.

2. Banbrep, A. K. Snepnas ¢usuka : [YueO. ans yH-TOB MmO cnenuaibHOCTH "Slnep.
¢uzuka"] / A. K. Banptep, U. U. 3amo6oBckuii. - 4-e uzn. - X. : OcHoBa, 1991. - 479 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OondbaMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jgoctyma: cBOOOIHbBIH, moamucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
NOJIb30BaTesIei. —TeKCT: AIIEKTPOHHBIN.

3. Hayunas »snextponnast OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nata oopamenus: 01.09.2023). — Pexxum goctyna: Assi aBTOPU30B.
IOJIb30BaTesIe. — TEeKCT: 2JEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'V: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
J0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. yeKTpoHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, JJIEKTPOHHBIC
JOKYMEHTBI — JUIs rosib3oBareseit Jlonl'yY.

8. Juexktponnblii apxuB [doul'¥Y: pazgen caiitta / Hb Joul'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxxum octyma: CBOOOIHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nunien3us Joul'Y Ne 46484614)

2.  Microsoft Office (koproparusHas nutien3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBEICHUI)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. AntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (iuuensun GPL, Apache,
BSD nst cB0G0IHOTO POTPaMMHOTO 00ECIICUCHHS ).



