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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME JHUCLHUILIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3yYEHUE NAHHOW JMCLUIIIMHBL
Marematnueckuii ananus; Judpdepenunansueie ypaBHeHus; VHTerpajabHbIE YpaBHEHUS H
BapHUallMOHHOE HcuuciieHue; Teopus BEpOATHOCTEH M MaTemarudeckas cratuctuka, OOmas u
JKCIepUMeHTanbHas (pusnka (MexaHuka, DIEKTPUIeCTBO U MarueTusm, Onruka, @usnka aroma
Y aTOMHBIX SIBJICHUI).

1.2. JlucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE TaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIlIeCcTBYOLIEe:!
Teopernueckas ¢pusuka (KBanropas mexanuka), OOmmas u sxcriepuMenTanbHas ¢pusuka (dPusnka
aTOMHOT'O S/1pa U YaCTHII).

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

3Ha4YCHHE TIOKA3aTelsl
03.03.02. dusuka ([Ipoduis: Ousuka)
b1.5.M1.7 Obmas u skciepuMeHTaIbHAS
¢uzuka (OOmuit GU3NIECKUil MPAKTHKYM
(du3uka aToMa U AaTOMHBIX SIBJICHUI))
baszoBas yacTth

HanmeHoBaHue rmokasarens
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl
Iudp 1 Ha3BaHUE B COOTBETCTBUH C
Y4eOHBIM IJIAHOM

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl
KonmdecTBO 3aueTHBIX CANHUIL / BCCIo 4aCoB

2,5/90

2.2.  PacmpeneneHne 4acoB 10 MeproaM 00ydeHUS
OO111e€ KOJIMYECTBO YacOB
o
= camocCTos-
dopma | 9 9
> | & | mekuu- | nafopa- | MPakKTH- | TEIBHOH dopma
00y4enus 20035 BCETO

8 | OHHBIX | TOPHBIX | YecKuUX | paboThHI + KOHTPOJIS

KOHTPOJTH
Ounas 3 5 0 34 0 56 90 3a4er

3. HEJIN JUCHUTIJIMHBI

N3yunTh METO/IBI (PU3UUECKOTO IKCIIEPUMEHTA TI0 aTOMHOU (pusuke. HayuuTh cTyIeHTOB
MNPUMCHATE TCOPECTHUYCCKUC 3HAHUA IPU MPOBCACHHUH OKCIICPHMCHTAJIBHBIX I/ICCJ'IC)]OB&HPI?I u
00paboTKe pe3yabTaToB.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N ITINTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUA

Komnerenuyn WHnukaTopsl Pesynbrarel 00yueHus
OIIK-2. Cniocoben | OIIK-2.1. OIIK-2.1.1. 3HaeT OCHOBHBIE 3aKOHBI U TEOPUH
IpoBOAUTH HayuHble | [IpoBoguT aTOMHON (PU3UKH, METOJOJOTHIO U METOMbI
UCCIICIOBAHMS VCCIICJOBAHMS HCCIIEIOBAHMM.
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OIIK-2.1.2. 3HaeT TeXHUKY 0€30MaCHOCTH TPH
MIPOBEJICHUU IKCIICPUMEHTOB.

OIIK-2.1.3. Bnameer HaBblkamMH pabOTHI C
1a60paTOPHBIM 000PYIOBaHUEM U TPHOOPaAMHU.
OIIK-2.1.4. YMeeT caMOCTOITEIBLHO, 0€30aCHO
1 3 PEKTUBHO TPOBOAUTH IKCTICPUMEHTATBHEBIE
VCCIICIOBAHHS

(bU3UIECKUX (bU3UIECKUX

00BEKTOB, CHCTEM H | OOBEKTOB

MPOIIECCOB,

o0OpabaTeIBaTh U

MPECTABIIATh

AKCIIEPUMEHTAILHBIC

JTaHHBIC
OIIK-2.2.
Ananusupyer
oOpabarsiBacTt
pe3ysbTaThI
HCCIIEIOBAHU I

OIIK-2.2.1. 3HaeT OCHOBHBIC MPUHITUIIBI COOpa

U | 1 00paboTku pusnueckor nHGOpMAIUH.

OIIK-2.2.2. Ymeer 00pabaTbIBaTh,
aHAIM3UPOBATb, CHCTEeMaTH3UPOBATh,
MIPOBOJIUTH PACUYEThl U KPUTUUECKU OIICHUBATH
PE3yNbTaThI IKCTIEPUMEHTAIBHBIX

HCCIIEIOBaHUM, NPEJCTAaBIATh UX B yJO0OHOM
JUIsl BOCIIPUSITHSL BUZIE

o. I[TPOI'PAMMA JJUCHUITJINHBI

HazBanue teMnl

Kpatkoe cogepxannie TeMbl (BOIPOCH TEMBI)

Pasnen 1.

BBoHoe 3aHsTHE.

[IpaBwia BEITIOTHEHUS TAOOPATOPHBIX PadoT.
Texuuka  0€30IaCHOCTH  MPH  BBHIMOJHCHUU
1a00paTOPHBIX PaboT.

3HaKOMCTBO ¢ 000pyIOBaHHUEM JIA0OPATOPHH.

I'pangynpoBka MoOHOXpOMaTopa

YerpoiicTBo MOHOXpOMaTopa. [Topsnox
BBINOJIHEHUS U3MEPEHUH C €ro MOMOLIBIO.
[TocTpoenue rpagynpoBoyHOro rpagduka,
HaxO0XJCHHE NONpaBKu K HeMy. KocBeHHbIE
MTOTPEIIHOCTH.

OneiT @panka u ['epua.

Omnpenenenye 3HEprun NepBoOro BO30YKIAEHHOIO
YPOBHA aTOMa PTYTU U €TI0 SOHCPTUH NOHU3 AU U .
OKCIepUMEHTAILHOE TIOATBEPKIACHHE
roctyJsatoB bopa.

W3yuenue criekTpa U3Iy4eHUs: aToMa
BOJIOpO/Ia

Mogens aroma Bogopoaa bopa-Pesepdopna.
Panuycer opout snexkTpona, ero ckopocthb. CIeKTp
U3JIy4CHHUS.

Onpenenenre Mo S3KCIEPUMEHTATIBHBIM JaHHBIM
ocTOsIHHOM Punbepra, sHepruii ypoBHe#,
SHEPTUM HOHU3ALMH.

N3yueHune criekTpa U3JIy4eHus: aroma
HaTpus

Crpoenue 1 cBOICTBa BOIOPOI0NOA0OHBIX AaTOMOB
Ha IpUMepe aTomMa HaTpusl.

Omnpezenenne 1no KCIepUMEHTaIbHBIM JTaHHBIM
SHEPrUM YpOBHEN U (OTOHOB, KBAHTOBBIX
ne(eKToB, 3apsaa OCTOBa.

N3yueHne criekTpa MoriomeHus
MOJIEKYJIBI o1

CnexTpsl HM3IyYEHHsT W TIOIJIOIIEHUS MOJIEKYIL.
Bunasl 1BUKEHHMI B MOJIEKYJaX, SHEPreTUYECKUE
quarpaMMbel.  KprBble NOTEHIHAIBHONM HSHEPTHUH
MOJIEKYJ. DHEPIHsl JUCCOLMALINN.

Onpenenenre no SKCIEePUMEHTATbHBIM JaHHBIM
SHEPIUH rpaHuL] I10JI0CATOrO U CILIOIIHOTO
CHEKTPOB, NOCTOSSHHOW aHTapMOHHWYHOCTH.
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Onruyeckuil KBAaHTOBBIN T€HEPATOp HA
CMECH TeJus U HeOHa

CrioHTaHHOE U BBIHY)KJICHHOE U3JTy4YCHHUE, YCIOBUE
ycusieHUus: u3nydeHus. (OCHOBHBIC 3JIEMEHTHI
nazepoB. He-Ne njaszep, mnpuHIMn paboTHI,
KOHCTPYKIIUSI, CXeMa TIEPEX0/I0B.

M3MepeHne OCHOBHBIX XapaKTEPUCTHK,
CpPaBHEHHE C MACIIOPTHBHIMU JTAHHBIMHU.

I/I3MepeHHe BCJIIMYHNHBI MAarHuTHOI'O
MOMCHTA MOHa

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB,
CIIEKTPAJIbHBIE TEPMBI.

OmnpezeneHue 1o HKCIEPUMEHTAIBHBIM JaHHBIM
BEJIMYUHBI MATHUTHOTO MOMEHTA NOHA,
BBIUMCIIEHUE KOJIMYECTBA HECKOMIIEHCUPOBAHHBIX
JIEKTPOHOB HA €ro BHEIIHEH 000104Ke

3aKIIFOUNTEIIFHOE 3aHATHE

3ammra padboT. 3akperieHue 1 00001eHne
M3YYCHHOTO MaTepuaa.

6. CTPYKTVYPA U COAEPXXAHMUE JUCIHUIIIMHDBI

6.1. ®opma oOyueHHst — O49HasA, Kypc — 3, CEMECTp — S

HaumeHnoBanust pa3zenoB u TeM Komriectso acos
Jlexu. | Jlabop. | Ilpakr. | CPC | Bcero

Paznen 1. 34 56 90
BBoaHoe 3ausTHE. 2 6 8
I'pagynpoBKka MOHOXpOMaTOpa 4 6 10
OneiT ®panka u ['epna. 4 6 10
W3ydenue cnekTpa U3Iy4eHUus aToMa 4 6 10
BOJIOpO/IA
W3ydeHne cnekTpa U3JIy4eHHs aToMa HaTpHsl 4 6 10
Iv/IsyquHe CIIEKTpa MOTJIOIIECHHS MOJIEKYJIbI 4 5 10
fona
OrnTryeckuii KBaHTOBBIN TreHepaTop Ha CMECH 4 6 10
reiisi U HeoHa
W3mepenne BeTUYMHBI MATHUTHOTO MOMEHTA 4 5 10
MOHA
3aKII0YUTEIHLHOE 3aHATHE 4 8 12
NTOI'O 11O KOMITIOHEHTY OIIOIT 34 56 90

Hw

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINUU

7.1.  KoHTpoibHBIE BOIIPOCHI
Paznen 1

B uéwm 3akmouaercst mpoTUBOpeunBOCTh Mozenu bopa-Pesepdopaa aroma Bomopona?
1o 3xcriepuMeHTaIbHOMY 3HAYEHHIO YHEPTUU MOHU3alnu atoma Boaopoaa E, = 13,6 3B

HaliuTe 3HaYeHue nocroguuoii [Tnauka h.

Haiite onpenenenne paauyca bopa.
Haitgure rpanuus! 1yl BosH cepun banbmepa.
[Toxaxkute, 4TO IPU OYEHB OOJIBIIIOM 3HAYEHUH N (N—>00) YaCTOTA U3TYUYCHUSI On+1,n OyIAET

paBHa YIJIOBOM YacCTOTE BPALLEHUS 3JIEKTPOHA BOKPYT SIIpa Msp.
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Kak MO’KHO 00BSCHUTB TOT (DAKT, UTO SIHEPIHsI HOHU3ALUU MHOTO3JIEKTPOHHBIX aTOMOB
MEHBIIIE, YEM SHEPrUsl HOHU3ALMK aToMa BoJopoia’?

Kakue sxcniepumenTanbHble (akThl Aaau ocHoBaHHue Pesepdopry cuuraTh aToMm
«ITyCTBIM», a BCSl Macca aToMa COCpeloToueHa B 04eHb MajioM 00bEMe (siape)?

Kaxkue 3akonsbI nexat B ocHOBe Mozienin bopa-Pesepdopna?

BriBenute Gpopmyity Ui SHEPTHH SJIEKTPOHA B aTOME BOJOPOIA.

Bo ckonbko pa3 yBenuuuTcess 00bEM aTomMa BOAOPOAA, €CIIH IEKTPOH NeperéT us
coctosiHuA n =1 B cocTostHUE ¢ n = 37?7

Kakyto sHepruto Heo0X0JUMO COOOIIUTE aTOMY BOJIOPOJa B OCHOBHOM COCTOSIHUH, YTOOBI
OH U3TY4HJI (POTOH, COOTBETCTBYIOIINI TpeThel auHun banbmepa?

MoskeT 1 Kakoi - 1u00 13 1ByX GOoTOHOB ¢ A1 = 70HM U A2 = 120 HM HOHH3HUPOBATH ATOM
BOZIOpOIa?

W35105KUTh 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB.

[Tpu Kakux yClIOBUSAX BO3ZHUKAIOT CIIEKTPbI UCITYCKAHUS U CIEKTPbI NOTJIOLICHUS?
OMHAKOBOE JIM YUCIIO JIMHUM HAOII0AaeTCsl B CHEKTPax UCIYCKAaHUS U MOTJIOIEHUS
OJTHOT'O U TOT'O K€ raza’?

KakoBa cBa3p noctynatoB bopa ¢ kBaHTOBOM Teopuei ceera?

[TosicHUTH IPUHLMIIBI TOCTPOEHUS AUArPAMMbl YPOBHEW SHEPTUU aToMa.

N3710KHUTh CYIIHOCTH MIPOLIECCOB BO30YKICHUS U MOHU3ALUU aToMa.

YPOBHHU 3HEPTUH U CIIEKTP aTOMa BOJOPO/Ia.

OO0bsicHUTD (hPU3HUECKU CMBICT TOCTOSTHHOM Punbepra.

Urto Takoe U30TONMUYECKUN CABUT?

KakoBa cTpyKkTypa aTOMOB LIEJIOYHBIX METAJLJIOB?

CpaBHUTH aTOM IIEJIOYHOTO METalJIa C aTOMOM BOJIOPO/JIa.

[TepeuncnnuTh KBaHTOBBIE YMCIIA ATOMA BOAOPO/JA U IIEJIO0YHOI0 METaJlJIa U PaCKPBITh UX
(bu3nyeCKuil CMBICI.

OOBsACHUTD XapaKTep 3aBUCUMOCTH 3(PPEKTUBHOIO 3apsa OT KBAHTOBBIX YHCEI.

KakoBa ¢pusnueckast npuunHa gy0JI€THON CTPYKTYpbl YPOBHEH SHEPTUU.

Ot yero 3aBucUT 1yOseTHOE pacuienaeHue?

OObsicHUTD ITpaBHIIa 0TOOpa MO OPOUTAIBHOMY KBAaHTOBOMY YHCITy U KBAHTOBOMY UHCITY
IIOJIHOTO MOMEHTA UMITYJIbCA.

Kakue cepun HaOIr04at0TCS B CIIEKTPE UCITYCKAHMSI aTOMa HATPHS?

OOBACHUTD X0 MOTEHIIUATLHONW KPUBOM MOJIEKYIIBI.

Jatb pusnueckoe 000CHOBAaHKE BbIIEICHUSI PA3TUYHbBIX BUJIOB BHYTPUMOJIEKYJIIPHOTO
JIBUKECHUS.

KakoB nopsiiok BeIMUMHBI AIEKTPOHHOMU, KOJIe0aTeIbHOM 1 BpalllaTeIbHON SHEPTUH
MOJIEKYJIbI?

Jatb onucanue kojaebaHuii B MOJIEKYJIE€ C TIOMOIIIbIO MOJIeJIel TApMOHUUYECKOTO U
AQHIApMOHHUYECKOTO OCLUIUIATOPOB.

Uro Takoe nepBble pa3HOCTH YHEPTUU U KAKOBBI 3aKOHOMEPHOCTH UX U3MEHEHUS?

JlaTb onpenienenne sHEPrum auccourannu Mosekyibl. KakoBa ee cBA3b C
KoJie0aTeIbHBIMU MTapaMeTpaMy MOJIEKYIIbI?

OOBsACHUTE TPOUCXOXKACHUE CIIEKTPA MOTJIOIIEHHS MOJIEKYJIBI HoJa.

KakoBa 3aKOHOMEpPHOCTB PACIIOIOKEHHUS MOJIOC B CIEKTPE MOTJIOMIEHNSI MOJIEKYIIBI Hoaa?
Kakum 06pa3omM MOXKHO HalTH TOYHOE TIOJI0KEHHE TPAHUIL TI0JI0CATOTO CIIEKTpa?

Kak 13 criekTpa noriouieHus OnpeieanTb SHEPTUIO AUCCOIUAINH, YACTOTY KoieOaHul 1
MIOCTOSIHHYIO aHTaPMOHUYHOCTH MOJIEKYJIbI?

Jlatb onpenieneHrne u 0XapaKTepru30BaTh CIOHTAHHOE U BBIHYX/IEHHOE U3JTy4eHHUE.

Yro ompenenstoT 3WHIITEHHOBCKHE KOA(PUIMEHTH! MOTJIOUICHUs, WHAYLMPOBAHHOTO U
CIIOHTAHHOTO M3JTY4E€HHUS U KaKOBa CBSA3b MEXKY HUMU?

UYto Ha3bIBaIOT MHBEPCHOM 3aCEIEHHOCTHIO U KAKOBO YCJIOBHE YCUJICHUS U3TyUEHUS?
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43. KakoBBI MPHUYMHBI YIIMPECHHs CIEKTPaJbHBIX JHHUH? Yem ompenenseTcs ecTeCTBEHHas
LIMPUHA CIEKTPAIBLHOU TUHUU?

44, Ha3oBUTE OCHOBHBIE AJIEMEHTHI, BXOAAIIME B COCTaB JHOO0ro0 sa3epa. Kak KOHCTpYKTHUBHO
oHM peasnn3oBanbl B He-Ne-naszepe?

45. Kakue BemecTBa MOTyT ObITh MCIOJIb30BaHbl B KaueCTBE aKTUBHOW cpebl ja3epoB? Uro
coboii mpeacTaBisieT akTuBHas cpena He-Ne-nazepa?

46. Hasnauenue cucteMbl Hakauku. Kakas cucrema Hakauku ucnoib3yercs B He-Ne-nazepe u
nouemy?

47. Hapucyiite BO3MOXHbIE CXEMBI PACIIOJI0XKEHUS SHEPreTUYECKUX YPOBHEH aTOMOB, KOTOpbIE
MOTYT HMCIOJb30BaThCS Il T€HEPALMH U3JIY4YEeHHs B jJa3zepax (C yKa3aHHEM I1EepEXOOB).
Kakas u3 HUX npeAnoyTUTeIbHEE U nouemMy?

48. Hasnauenue pe3zonaropa. Kakue pe3oHATOpbI UCHIONB3YIOTCS B ra3oBbIX Jazepax? Kakoe
u3aydyeHue OyJeT yCUIIMBaThcs B TAKOM pe3oHaTope?

49. Yro ABNsSETCA HCTOYHUKOM 3JIEKTPOMArHUTHOTO OJIs, BO3HUKAIOIIETO B JIa3epe, B PoLecce
reHepaluu U3J1ydeHus jJasepa’?

50. buaromaps kakuM mpoleccaMm CO3/aeTcs MHBEPCHAsi HACEJICHHOCTh B aKTUBHOM cpene He-
Ne-nazepa?

51. Hapucyiite cxemy sHepretuueckux ypoBHell He m Ne u ykaxuTe Hepexolibl MEXIy
SHEPreTUYeCKUMHU YPOBHAMMU, IPOUCXOIAIINE B IIpoliecce paboThl J1azepa.

52. KakoBbl ontuManbHbIe yeiaoBus padboTel He-Ne-nazepa?

53. HanummMre 0CHOBHOH CHIEKTpajIbHbII TepM aToMa KUCI0pO/a, aTOMA C JIEKTPOHHON
koHdurypanueii 3d’.

54. BeiBegute popMyiy A OpOUTATILHOTO MarHUTHOI'O MOMEHTA 3JIEKTPOHA,
YCTaHABJIMBAIOIYIO CBSI3b €M0 MAarHUTHOI'O MOMEHTA M MEXaHUYECKOI'O MOMEHTA
KOJINYECTBA JIBUKECHHUS.

55. V¥ kakoro atoMa (B OCHOBHOM COCTOSIHUH), COOCTBEHHBII U OpOUTAJIbHBIN yII0BbIE
MOMEHTBI HE PaBHbI HYJIIO, @ ITOJIHBIHA YIIIOBOM MOMEHT paBeH HYJIHO?

56. Yro takoe marueron bopa?

57. JlaliTe onpeneneHne MarHUTHOTO MOMEHTA YaCTHIIBI.

58. Cdopmymupyiite npuanun [laymu.

59. Omnpexenurte MaKCHMaIbHOE KOJHMYECTBO AIIEKTPOHOB Ha f-mogobomouke.

60. Ot 4ero 3aBUCHUT BeIMYMHA MAarHUTHOTO MOMEHTa aTroma?

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIINUECA

OO0mast olleHKa 3HaHWM 00y4YarOIIMXCS MO AUCHUIUIMHE MpoBoauTcs no 100-6annbHoM
HIKajle MCXOJs8 M3 MaKCUMyMa, INpHBEJIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpWU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCENMAeMOCTh 3aHSTHH,
CaMOCTOSITENIbHOCTh UM BHHMATEJIBHOCTh IPU BBINOJIHEHUH pPabOT, CBOEBPEMEHHas claya
nabopaTopHbIXx pabot. JlabopatopHble pabOThl BKIIOYAIOT B Ce0S ayAUTOPHYIO W
caMmocCTosTeNbHYI0 paboTy. CamocTosATenbHas paboTa COCTOUT U3 OhOPMIIEHHUSI OTYETa COTIACHO
MHCTPYKIINH K JJA0OpaTOpHOU paboTe, MOATOTOBKH K BHIIOTHEHHUIO U cllaue Ta00paTOPHBIX padoT.
B aynuTtopum CTYIEHTHI MOJy4aroT JOMYCK K BBINOJIHEHHIO pabOThI, MPOBOJAAT IKCIEPUMEHTHI,
00pabaThIBaIOT Pe3yIbTaThI, CIAIOT JIA0OpAaTOpHBIE padoThl. OIEHKA BBICTABISETCS 32 KAKIYIO
n1abopaTopHyI0 paboTy MpH €€ cAa4Ye ¢ yYETOM BCEX BBILICTIEPEUHCICHHBIX TAIOB.



8.1. Cemectp 5

Howmepa pazznenos Bunsr pabot MaxcimaibHoe
pa pasier /bED KOJINYECTBO OAJIIOB
OpranuzannoHHO-y4eOHas paboTa B Ay AUTOPHH 16
1
JlaGopaTopHbIie pabOThI 84
NTOI'O 100
OO0muii UTOT 32 CEMeCTp 100

CooTtBeTcTBYE 0AJLIOB OLIEHKE

K OLMeCTEO GAILIOR O1teHKa 110 IATHOAJUILHOM IIKajle
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJIETBOPUTEILHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HEYIOBJICTBOPUTEIHHO HC 3a4TCHO
0-34 F HE 3a4TEeHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLHECCA

VueOHbie 3aHATHs TpoBoasiTcs B 4-m kopryce JJoul'Y (1. Jlonenk, np. Tearpanbhbiid, 13).
Jis mpoBeneHus JEKIMOHHBIX 3aHATUI TpeOyeTrcss aynuTopus, 000OpyIOBaHHAs MEJIOBOH HIIH
MapKepHOH J10CKOH, MyJIbTUMEAUNHBIA IPOEKTOP U IKPaH, HOYTOYK, KOMILJIEKT yueOHOI Mebenu
JUI CTYIIEHTOB, pabouee MECTO IMperojaaBaTels, BbIXOA B VHTepHET — NPOBOJHOW WM C
ucnosip3oBanueM Wi-Fi. [lns mpoBeneHust 71a0OpaTOpHBIX 3aHATHH TpeOyercss yueOHas
nabopaTopusi, YKOMILJIEKTOBaHHAsI HEOOXOIMMBIM 000PY/TOBAHUEM.

Jlis caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OnbnnoTexkn yHUBEPCUTETA U APYTUX JIEKTPOHHBIX OMOIMOTEUHbIX 0a3 JaHHBIX.

[Ipy wW3yd4eHUM JUCHMIUIMHBI MOTYT TPUMEHATCS JJIEKTPOHHOE OOy4YeHHe U
JMICTaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH.

ITpu ucronp30BaHUM TMCTAHIIMOHHOTO 00pa30BaHUs OCYIIECTBISETCS TEKYIIUNH KOHTPOJIb
3HaHUH OOYYalONMXCsS HAa OCHOBE TECTUPOBAHHS M IMPOBEPKH PE3YIbTATOB CAMOCTOSTEIHLHOU
paboTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEparypa

1. [IpakTukym mo aromHod ¢usuke: [Yueb. mocobue i (u3. CHENHATBLHOCTAM
By30B / B. b. ABpamenxo]: [lox pen. JI. . Kucenesckoro. - MuHck: YHuBepcurerckoe, 1989. —
173 c.

10.2. JlononHMTENbHAs JIUTEpATypa

3. CuyxwuH, JI. B. O6muii kypc ¢usuku: [ Yued. mocodue 1t Gu3. criennaTbHOCTEN
By30B: B 5 1.]. T. 5: AtomHas u sinepHas ¢pusuka, / [I. B. CuByxus. - M.: ®usmarmaur, 2020. - 784
C.

4. [nonbckuii, D. B. AtomHuas ¢usuka: Y4ed. mocobue aist CTYASHTOB By30B: B 2 T.

T. 1: Beegenue B atomuayro ¢pusuky / J. B. llImoneckuit. - 8. uzn. — C.-I1.: U3garensctBO Jlansb,
2021. - 560 c.
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5. [monsckuii, D. B. ATtomHuas ¢puszuka: Yueb. mocobue 1yist CTyACHTOB By30B: B 2 T.
T. 2: OCHOBBI KBaHTOBOI MEXaHUKHU M CTPOCHHUE IEKTPOHHOM 00omouku / D. B. Illnonsckuil. - 6.
n3n. — C.-I1.: U3parenscTBo Jlans, 2022. - 448 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhast 3JIEKTPOHHAas onbIHoTeKA (HOBb): benepabHas
rocynapcTBeHHas uHpopMaronHas cucrema / MunucrepctBo KyneTypsr P®; Poccuiickas
rocyaapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHmus:

01.09.2023). — Pexxum joctyma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA ITPOTPaMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubianorexa: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum mocTyma: s aBTOPU30B.
IIOJIb30BaTENEe. —TEKCT: dJIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyna: JUisi aBTOPU30B.
II0JIb30BaTeNeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinMoTeuHas cucrema: cailT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: i aBTOPU30B.
noJib30Barenei. — TeKcT: ANeKTPOHHBIN.

6. DjIeKTpPOoHHO-0nbIuoTeunasi cucrema JJouIl'Y: caiit / ®I'BOY BO «/lonl'Y». —

Jonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jocryna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.
7. JJekTpoHHbIH Katasor Hayunoil O6uGmuoreku [lonl'Y: pasgen caiita / Hb

Joul'Y. — Tekcr: snextponnsiit / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM 1ocTymna: HOUCK CBOOOHBIHN, 3IEKTPOHHBIE IOKYMEHTHI
— 115t monb3oBatened JJonl'y.

8. JuaexTponHblii apxu onI'Y: pa3aen caiira/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
// 9BC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTa: CBOOOAHBIH.

12. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

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

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD m1st cBo604HOTO TPOrpaMMHOTO OOeCTICYeHUS).


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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