


Pabouas mnporpamya aucUHMMIHHBEL «O0umasi H IRCHepHMEHTadbHas
pusHra (Pu3nka aTOMHOIO $Ipa H YacTHU)» 118 O0OVUarloLUMXCqd Mo
HanpaBIeHHI0 noaroToBkH 03.03.02 ®uzuka (Ilpoduas: du3Hka), cocTaBieHa Ha
ocHoBaHHH edepasibHOrO TOCYIapCTBEHHOTO 00pa30BaTeNbHOrO CTaHIapTa
BhICLIEro oOpas3opanus — OakajlaBpuaT MO HampaBiIeHHro noarotoBkH 03.03.02
®H3iKa, YTBEP/KICHHOro npukazoM MHHHCTEpCTBAa HAYKHW M BBICLUIErO
oOpa3zoBanusi Poccuiickoii ®egepauuu ot 07.08.2020 Ne 891 (c u3M. H Jom.),
[lopsiaka opraHM3auHH W OCYLUECTBIEHHS 0Opa3oBaTeIbHOIl NeATenbHOCTH MO
o0pa3oBaTeIbHBIM  MPOTrpaMMar — BBICHIETO  00pa3oBaHHS —  Mporpasmas
0akailaBpHaTta, [porpaMmas CHeHHaldTeTa, [porpaMMamM  MarucTparypbl,
YTBEP/KACHHOTO NpHKa3oM MHHHCTEPCTBA HAayKH M BBICIUETO 0OOpPa30BaHIs
Poccuiickoli Mexepauuu ot 06 anpens 2021 r. Ne 245 (¢ u3M. H 70Mm.), B
COOTBETCTBHMH C YUEOHbIM [1IaHOM, VTBEP/KISHHBIM YueHbism coBeToM DT HOY BO
«donl'Y» 115 nadopa 2024 roaa.

Paszpadoruik:
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE

N COMMYTCTBYIOIIUC NUCHUIIJIMHBI, HA KOTOPBIX OCHOBBIBACTCA U3YUCHUC I[ElHHOfII

0a3oBas MOArOTOBKA 10 (PU3UKE B 00BbEME MPOrPaMMbl CPEIHEH IIKOJHI,
JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

Ecmecmeennonayunas kapmuna mupa,

Obwas u sxcnepumenmanvhas usuxa (Mexanuxa),

Obwas u sxcnepumenmanvuas gusuxa (Monexynapuas gusuxa. Tepmoounamuxa),
Obwas u sxcnepumenmanvhas usuxa (neKkmpuiecmso u MacHemusm),

Obwas u sxcnepumenmanvrasn gusuxa (Onmuxa),

Obwas u sxcnepumenmanvrasn usuxa (Quzuka amoma u amoMHbIX s1871eHULL),
Mamemamuueckunl ananus,

Bexmopmuwiii u menzopuwiii ananus,
Huppepenyuarvnvie  ypasuenus.  Humeepanvhvie ypasHeHuss U — 6APUAYUOHHOE

ucvucilieHue,

Ananumuyeckas ceomempus u TuHelinas aneeopa. Teopus epynn,
Memoowbt mamemamuueckou uzuxu,

Teopus ¢hyHKyull KOMNIEKCHO20 NEepPeMeHHOz20,

Teopus eeposimnocmu u MamemMamuyeckds. Cmamucmukda.

1.2. JIucuuruimHbl, KypcoBble paOOTHI W MPAKTUKHU, JUISI KOTOPBIX OCBOEHHE IAHHOM

JTUCITUIIMHBI HEOOXOIMMO KaK MpeIIecTBYIOMIee:

Acmpoghuzuka, acmporomus u Memoouxa npenooasanius AcmpoHOMUU.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1. OOmas xapakTepucTuKa

HaumenoBanue nokasarens 3HavYeHNne OKa3aTeNs
HaszBanue o0pazoBaTenbHON TPOrpaMMbl 03.03.02 ®dusuka ([Ipodpuis: Dusnka)
udp u Ha3BaHUE B COOTBETCTBUH C y4eOHBIM b1.5.M3.6. Obmmias u sxcriepuMeHTaTbHas
IUTAaHOM ¢n3nka (Pus3rKa aTOMHOTO S/Ipa ¥ YaCTHII)
YacTth 00pa30BaTebHON MPOrpaMMEI BasoBas gacTe
KonmuecTBo 3a4eTHBIX equHuUI] / BCEr0 4acoB 45/162

2.2.  Pacnpenenenue 4acoB 10 mepuoaaM o0ydeHuUs

O01ee KOJIUIECTBO YACOB
© = caMOCTOS-
®opma 2 g N
= JIeKIH- | Jiabopa- | MpaKTH- TeJbHOM dopma
00y4eHust 7 = BCEro
s OHHBIX TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAsA
3 6 48 — 32 82 162 SK3aM€EH

3. HOEJIN JINCHUTTJIMHBI

O3HAKOMJIEHUE CMYOEeHMO8 C OCHOBAMU COBDEMEHHbIX NPEeOCMAGNIeHUti 0 CMpYKmype

A0pa u INeMEHMAPHLIX 4acmuy, GopmMuposanue 3HaHuU U yMeHul cmyoeHma, HeooXo0UMbIX U
00CMamo4HbIX Ol NOHUMAHUSL AGNIEeHULl U NPOYEeccos, NPOUCXOOAWUX 6 Npupooe, MmexHukKe,



4

ovimy,; opmuposanue y cmyoeHmos COBPEMEHHO20 eCMeCcmMBeHHOHAYUHO20 MUPOBO33PEHUS,
0CB0€HUEe UMU COBPEMEHHO20 CIMUISA PUZUYECKO20 MbIULTEHUSL.

4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBbHOM NPOT'PAMMBI, X
NHIAUKATOPBI U IINTAHUPYEMBIE PE3YJ/IbTATbBI OBYYHEHUSA

Komnerenuun NuaukaTopsl PesynbpTathl 00yyeHust
OIIK-1. Criocoben OIIK-1.37 Anamuzupyer | OIIK-1.37.1 3naer 00 OCHOBHBIX
NPAMEHSTH 6a30BbIC IPO0OJIEMBI, ITPOLIECCH] U MeToaax 9KCIEPUMEHTAIBLHOTO
3HAHHsA B 0011aCTH QU3HKO- | gpyenys B 061aCTH W3y4YEHUS U TEOPETUYECKOTO pacuera
MATEMATHMECKUX M (WIH) | dyysyiy, uCIONb3yeT Ha | XapaKTEPHCTHK aTOMHBIX SIEP
Ebee(?eT IZZEI;II;IIX e paKThKe 6a3oBbIe OIIK-1.37.2 BJIaI[(ieT CHUCTEMOM
NpoheccHoRaNLHOI 3HaHHA 1 MCTOJbI TEOPETUYECKHX 3HAHUI 1O (PU3UKE
JACATCIIBHOCTH, Q)HSHQCCKI/IX o
HCCIIEOBAHUI
OIIK-1.38 Ucmomns3yer OIIK-1.38.1 3nHaer 00 OCHOBHBIX
MaTeMaTHYEeCKHil annapaT | MaTEMAaTHYECKUX MeToAax
JUISL OTIMCAHMSI, aHATTN3a, OKCIIEPUMEHTAIBHOIO  HU3Y4YEHUI H
TEOPETUYECKOTO U TEOPETHIECKOTO pacuera
SKCHNCPUMCHTAIIEHOTO XapaKTEPUCTHK aTOMHBIX SJIEP
HCCIICA0BaHUA U -
MOJIETUPOBAHMUS OIIK-1.38.2  Bmageer  cucremoii
(DHBHYCCKUX M XUMHAYECKHX | MATCMaTHICCKHUX METO/I0B IS
CHCTEM, SIBJICHHH 1 OINMCaHUs, aHalIW3a, TEOPETUYECKOro U
IPOLIECCOB, UCIONB30BaHus | KCICPUMCHTAIBHOIO  MCCIICIOBAHUSA U
B 00yYeHHHU U MOJICIUPOBaHUS  (PU3UYECKUX  CUCTEM,
npogeccuoHaIbHOIM SIBJIEHUW U MPOLIECCOB
JACATCIIBHOCTH.
o. MMPOT'PAMMA JUCHUITTINHBI
Ha3Banue TeMbl KpaTlcoe COAECPKAHUEC TEMbBI (BOl'lpOCbI TeMbI)
1. OOmme cBoiicTBa aroMHBIX saep. | OCHOBHBbIE H3Tambl pa3BUTHS (QU3UKU sSApa U
OCHOBHBIE XapaKTEPUCTHUKH sITIEP AJIEMEHTApHbIX 4acTul. MacmTabbl sBIEHUI
MHKpPOMHpa
2. Monenu aTtoMHBIX siiaep. DHeprust csi3u | OmbIT Pesepdopaa mo paccessHuio o-gactuil. Sapo
aapa KAaK CHCTE€Ma B3aMMOJECHCTBYIOLIUX IIPOTOHOB U
HEWTPOHOB. 3apsa  szapa. MaccoBoe 4Yucio u
macca aapa. Mzotonsl. M306apsl. DHeprus cBsi3u
anpa. CtabuiibHbIE U paMOAKTUBHBIE sJIpa
3. ®opmyna Beiizekkepa [Tonysmnupuueckast popmyiia st SHEPTUU CBSI3U
anpa. Marnueckue 4ucnia.
4. Bugpl B3ammoneiictBus. Ilepenocunku | THTEHCUBHOCTH BUIOB B3aWMOJICUCTBUSI.
saaepHoro  B3amMmozenctBus.  CpoiictBa | TeH30pHBIN XapakTep saepHbIX cuil. PaccenBanue
ANEPHBIX CHIL. HENUTPOHOB Ha NMpoToHax. CIMHOBAasI 3aBUCUMOCTh
anepHbix  cwil.  OCOOEHHOCTH  paccenBaHUs
TOXIECTBEHHBIX YaCTHULI. 3apsioBas
HE3aBUCUMOCTh SJIEPHBIX Cuil. M3oTOommueckuil
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criH. O6006menubii mpuHIun [laymu. OOGMeHHbIH
Xxapaktep snaepHbiX cuil. CBOWCTBO HACBIIICHUS
SIICPHBIX CHJL.

5. CtpyKTypa HyKJIOHA.

CrpykTypa HEWTpoHa U TpOTOHA. MarHuTHbie
MOMEHTBHI.

6. lelirpoH.

CaoiicTBa JEUTPOHA. JleiTpoH-CcBsI3aHHOE
COCTOSIHHE B n-p-cucreme. OcHoOBHBIE
XapakTEepUCTUKU  JAEUTpOoHA. MAarHutHeli U
KBaJIpyMNOJIbHBII MOMEHTHI JAeiTpoHa. BomHoBas
byHKIUS TEHTPOHA.

7. O60n0ueyHast MOJIEITH SIIpa.

[ToreHnMan  yCpeIHEHHOTO  SIEPHOTO  TOJIS.
duszuyeckoe o0oCcHOBaHUE 000J104eYHOM
CTpYKTYphl sapa. CunbHOE CHUH-OPOHUTATHHOE
B3aumojeiictBre. OIHOYACTHYHOE COCTOSIHHE B
YCPEIHEHHOM siICpHOM noTeHnuane. O0bsicHeHue
CIIMHOB M YETHOCTEW COCTOSAHUHN A/I€p B MOJEIIH
obonouek. IloHsTHe TPO MHOTOYACTHUHYIO
MOJIENIb 000JIOYEK.

8. Macc-criekTpoMeTphl. Y CKOPHUTEITH.

Macc-cnekrpomerpsl  ActoHa u Jlemmcrepa.
du3nueckue NpUHLIUIBI pabOThl YCKOpUTENIEH

0. PamvoakTuBHOCTE. 3aKOHBI
PaZIMOAKTUBHOIO PACIIa/Ia.

EcrecTtBennas n HNCKYCCTBCHHAs
pannoakTUBHOCTh. CTaTHCTUYECKUN — XapakTep
pacnama. 3aKOH  paJMOAKTUBHOTO  pacraja.
YpaBHEHHE BEKOBOTO PABHOBECHS

10. a-pacnag,.

o-yactuna. CHEKTphl O-9acTUI. 3aBUCHMOCTH
Hepuofa o-pacrnaja OT DSHEPrud  O-YaCTHIL.
DneMeHTbl TEOpUH o-pacnajna. | yHHEIbHBIH
spdext. OmnpeneneHue pa3MepoB saep 10
JTAHHBIM Ol-pacIaja.

11. B-pacnan. Heiirpuno.

B-uactunpl. Bumel P-pacmama. DHepreTHYeCKHid
CIIEKTP AJIEKTPOHOB. DKCIEepUMEHTAIBHOE
JIOKa3aTeNbCTBO  CYIIECTBOBAHUS  HEUTPHUHO.
DneMeHThl Teopun -pacmana. [Tonarue o cnadbix
B3aUMOJICUCTBUSX. Pa3pellieHHbIe U 3apeIeHHbIE
B-mepexonnl. HecoxpaneHnme ueTHOoCcTH mpu -
pacnaze. [Ipobiema Macchl HEUHTPHHO.

12. y-pacmag ¥ BHYTpPEHHS KOHBEpPCHUS
AIIEKTPOHOB.

y-uznyuyenue saep. [lpaBuiia or6opa Mo MOMEHTY
Y YETHOCTH IS Y-IIEPEXO0I0B. S nepHas u3omMepus.
BHyTpeHHsI KOHBEpCHSL.

13. Dpdext Meccbayspa.

Oddext Meccbayspa U ero mnpuMEHEHHE B
(bu3MKe U TEXHUKE

14. TlpoGer 3apspKEHHBIX 4YacTUI[ B
BEIIIECTBE

HpOGCP TSAKECIJIBIX U JICTKUX 3aPAKCHHBIX YaCTHUIL

15. BzaummopeiicTBue BemecTBa € Y-
U3ITydeHUEM

dotorddexr, paccenBaHue, pOXKIEHME
AIIEKTPOHHO-TIO3UTPOHHBIX Tap.

16. buonorudeckoe aelicTBUE U3TyYSHUS

buonornueckoe  neWCTBHE  M3IIy4EHUS u
XapaKTEPU3YIOIIHNE €r0 BETUYNHBI

17. Metonbl perucTpaluu U3Iy4eHui

Meton  ¢GOTOOMYNBCHI, NPUHIUNBI  pabOTHI
CUMUHTHJUISIIUOHHBIX " razopa3psaHbIX
CYETUHMKOB, KaMmepbl BHIIbCOHA, IMy3BIPbKOBON U
MOHU3ALIMOHHON KaMepbl
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18. SnepHbIe peakuum

MexaHu3Mbl ~ SIEPHBIX  PEaKIUH. Monpens
coctaBHOro siapa. IlpsiMble siiepHbBIE pEaKIUU.
OCHOBHBIE JKCIIEPUMEHTAJIbHBIE JIAHHBIC IIPO

pacman.  DyieMEHTapHas  TEopusl  pacmaja.
[TapameTp nenumoct. CIOHTaHHBIN pacnaj.

19. Snpepnbiit  peaktop u saepHas | Pacmag  w30TONMOB  ypaHa oA JICWCTBUEM

SHEpreTruKa HertponoB. llemnas peaknusa. Koaddunument
pa3MHOXKeHUsA. fnepHble peakTopsl. fnepHas
HHEPreTHKA.

20. TepmosiiepHbie peaknuu. | Cunrte3 nerkux sigep. [IpoGneMsl ympaBisieMoro

TepMosiiepHbie peakTOphbI TEPMOSIJICPHOTO CHHTE3a

21. DBoonus 3B€3] SlnepHble peakuu B 3Be3/1aX

22. Hecoxpanenue yeTHOCTH. | KBapku u TJIFOOHBI. Nx OCHOBHBIE

:‘)HGMGHTapHBIC HYaCTUILIbI

xapaktepuctuku. Juckpernsie cummerpuu C, P,
T u reopema CPT. [IpoGiema nocTpoeHus! e1MHOM
TEOpUHU CcIAObIX, JEKTPOMATHUTHBIX M CHIIBHBIX
B3aUMOJCUCTBUI

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1.

dopma o0ydeHwus — ouHasi, Kypc — 3, cemecTp — 6

HaumenoBanus pa3aejaoB U TEM

KoaunuecTBo yacoB

Jleku. | JlaGop. | Ilpakr. | CPC | Bcero

1. OGmme cBoiicTBa aTOMHBIX sifiep. OCHOBHBIC

XApPAKTEPUCTHKU sIJIEP

2 2

2. Mozenu aTOMHBIX s7iep. DHeprus CBS3M sipa 2 2

10

3. ®opmyna Beiizekkepa

NI DN

4 4 10

4, Bunsr

CHUIJIL.

B3auMmozencTeua.  [lepeHocumku
AfepHOro B3anmozencTeust. CBOMCTBA SAEPHBIX 2 1

(6]
oo

5. CTpyKTypa HyKJIOHA.

6. JlefitpoH.

[EEN

7. ObonoveyHast MOZEINb sipa.

N

8. Macc-criekTpoMeTphl. Y CKOPHTEITH.

9. PagnoakTuBHOCTS. 3aKOHBI PaaOAKTUBHOI'O

pacnaja.

10. a-pacnag.

11. B-pacnan. Helitpuno.

12. y-pacmam W BHYTpEHHSSI KOHBEpCHUs

AJIEKTPOHOB.

N INDN DN

13. Db ekt Meccbayapa.

14. [IpoGer 3apsyKEHHBIX YAaCTHI] B BEILIECTBE

15. BsaumopeiictBue
U3ITy4YEHUEM

BCIICCTBA C

N | BfAR| O OO N |ORDN|IF
-
o

NN N NN B

'Y_

16. buonornyeckoe AeiCTBUE H3ITydSHHS

N
B
ol

17. Metoibl peructpanyu U3J1ydeHui

18. S nepHble peakiyu

19. S nepHbIi peakTop U saepHas SHEPreTHKa

20. TepmosiiepHble peakiu. TepMosiepHble

NINN| &
=N
NIWIN|IN




PCaKTOPBI

21. DBoumronug 38€31 2 2 2 6
22. HecoxpaHeHHE Y€THOCTH. DJIEMEHTapHbBIC 4 9 9 8
YaCTHULIBI

DK3aMeH 4,5 4,5
HNUTOI'O 3A CEMECTP 48 32 82 162

1. OHNEHOYHBIE MATEPUAJIBI (CPEACTBA) JJIAl TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIUU

7.1. KoHTpoJibHBIE BONPOCHI

1. CymecrBoBaHME U OTKpBITHE sAAep. MaciuTaObl sJ€pHBIX BEIUYUH.

2. Crpoenue siipa. Pazmepsl aroMHbIX siaep. CBoiCTBa cTaOMIIbHBIX siaep. M3mepenue
Macc cy0aTOMHBIX YacTHULL.
Yckopurenu.
Oueprus cBa3u aapa. [lonstue o saepHbIX MoaemsX. JJopoikka cTaOMIBHOCTH.
3aBUCHMOCTD yIETBHOM YHEPTUHU CBSI3U OT MaccoBoro uucia. ®opmyna Beitizekkepa.
CyiecTBoBaHME U CBONCTBA s/IepHBIX cuil. OOMEHHAas Teopus SAEPHbBIX CHIL.
ITorenunan FOkaBsl. Hocurtenu sinepHbIX B3aumMoaeicTBuil. MezoaToM.
JeitpoH. CBOICTBA U XapaKTEPUCTUKH.
O6o0104yeunas Mozenb sapa. OCUUUIATOPHBIN MOTEHIMA U BBIPOKICHUE YPOBHEH.

10. Pacmernienue ypoBHei sapa. Posib ciuH-0pOUTaIbHOIO B3aUMOJICHCTBUS.

11. Dmuepreruueckue 0060104Ku. Marnyeckue yucia.

12.  PaguoaktuBHOCTh. Tunsl pacnanos. EcrecTBeHHas U MCKYCCTBEHHas
PaAOaKTUBHOCTD.

13. 3axoH paguoakTUBHOIO pacnaza. BekoBoe paBHOBecue.

14. PanpuoaktuBHbIe psabl. [IpaBuna cmemenus. CTaTucTuka paciajios.

15.  OcHOBHbIE 3aKOHOMEPHOCTH U OCOOCHHOCTH CL-pacraja.

16. Mexanu3sM u Teopus o-pacnaja. Poib 3aKOHOB coXpaHEHUs.

17. Bugsl B-pacnaga. DHepreTuyecKkue COOTHOUIEHUS ITPH [B-pacnae.

18. T'mmotesa cymiecTBoBaHMs HEUTPUHO. OTBITH IO €r0 00HAPYKEHUIO.

19. ®opwma B-cnexTpa. 3aBUCUMOCTB IIepHoO/a MoJlypacnajga oT SHEpruu i B-pacrnaja.

20. y-m3nmyueHue. DHEPreTUYECKHIA aHATTU3 Y-pactiaga. BHYTpeHHss KOHBEPCHSI
AJIEKTPOHOB. fnepHas n3omepus.

21. Dddext Meccbayapa.

22. TlpoxoxaeHue 3apsHKEHHBIX YaCTHIl Yepe3 BemecTBo. [Ipoder 3apsHyKeHHBIX YacTHIL B
BELIECTBE.

23. TIpoxoxaeHue JNETKUX 3apsHKEHHBIX YaCTHII Yepe3 BemecTBo. Paguannonnoe
TOPMO>KEHHE DIIEKTPOHOB.

24. BsaumogeiicTBue y-u3IydeHUs ¢ BemecTBoM. CyMMapHbIi KOd(GUITEHT
HOTJIOIEHUS Y-U3ITy4eHHSL.

25.  ®ororddext. TomconoBckoe 1 KoMnToHOBCKOE paccesHus y-KBaHTOB. PoxkaeHne
AJIEKTPOHHO-TIO3UTPOHHBIX Map.

26. Peructpanus 3apspKeHHBIX YacTHUIL, HEUTPOHOB U Y-KBaHTOB. [leTEKTOPHI.

27. DHepreTH4ecKuil aHaJIM3 U MEXaHU3M JICTICHUS TSDKEINbIX sep.

28. Jlenmenue npu oOMyICHHH HEHTpOHAMU. MTHOBEHHBIC W 3aITa3/IbIBAIONTNE HEUTPOHEI.

29. Kiaccuduxanus u XapakTepUCTUKU SAEPHBIX PEAKIIU.

30. 3akoHBI COXpaHEHHUs B SAEPHBIX peaknusx. CocTaBHOE SIPO.

31. Knaccudukanust HEUTPOHOB U SHEpreTudeckas 3PPEeKTUBHOCTD SJIEPHBIX PEaKIHii.

32.  YcnoBue OCyMECTBUMOCTH PEAKIINH JICTICHUSI.

©OoN AW



33.  dopmyiia 4eThIpEeX COMHOKUTEIIECH.

34. Ponb 3ama3apIBalOIIMX HEUTPOHOB B SJICPHBIX PEAKIIHSIX.

35. SnepHble peakTOpbl. SnepHas SHEpreTHKa.

36. TepmosinepHas peakius u ee dHepreTrueckas ¢ dexruBHOCTh. Kpurepuit Jloycona.
37. HecoxpaHeHue YETHOCTH B clIa0ObIX B3auMoaercTBusAX. [ unoresa Jlu u Snra. Onsit

38. DHeprus 3Be3/. YTIepOIHO-a30THBIA U MTPOTOH-TIPOTOHHBIN UK.

39. DBomronus 3BE31.

40. KBaHTOBOMEXaHHUYECKOE NaBJICHUE.

41. bensie kapnuku. HelitpoHHble 3Be3/1bl. YepHbIE ABIPHI.

42. Knaccudukanus 3apsyKeHHbIX YaCTHUIl. AHTUYACTHUIIBI.

43. 3aKoHBI COXPAHCHHS B MUKPOMHUPE.

44. Ksapku. KBapkoBas cTpyKTypa aJpoHOB. ACHUMIITOTHYECKas cBOOOAA U
KOH(aMeHT.

45. Ksapku u nentoHsl. [TokoneHue KBapKkoB U JENTOHOB.

46. KBapku H IIFOOHBI.

47. Benukoe 00beInHEHHE.

7.2.  Tempbl nokj1an0B (pedpepaToB)
He npeaycMoTpeHnsl IporpaMMoi AUCIUIIIMHBL.

7.3. Tembl NMCbMEHHBIX PadoT (THIIBI 32/124)
KoHTponbHbIe paboThI 10 MPAKTHUKE MO TEMaM:
1. CymecTBoBaHUE U OTKPBITUE siiep. MaciTaObl A/1€pHBIX BEIUYHH.
2. DHeprus CBsI3M spa.
3. 3aBUCHMOCTH yJIEIBHON PHEPTHH CBSI3U OT MaccoBoro uucia. @opmyia Beiimzekkepa.
4.  PagmoakTuBHOCTB. THIBI pacniafioB. 3aKOH paInOaKTUBHOTO pacnaaa. BekoBoe
paBHOBECHE.
5. PanumoaxtuHsble psnbl. [IpaBuna cmenienust. CtaTUCTUKA pacnaioB.
6.  OcHOBHBIE 3aKOHOMEPHOCTH U 0COOEHHOCTH Ol-pacnazna. MexaHu3M U TeOpus O-
pacnaga. Posib 3aKOHOB COXpaHEHUS.
7.  Bunsl B-pacnana. DHepreTHuecKue COOTHOLIEHUS IpU B-pacmaje.
8.  BsaummogeiicTBue y-u3imydeHus ¢ BemectBoM. CyMMapHBIi KO UITHEHT
MOTJIOUICHUS Y-U3TyUEeHHUS.
9.  ®ororddext. TomconoBckoe 1 KoMnTOHOBCKOE paccesHus y-KBaHTOB. PoxkaeHune
AJIEKTPOHHO-TIO3UTPOHHBIX Map.
10. DHepreTHueCcKHUil aHAIN3 U MEXAHHU3M JICICHUS TSHKEIBIX S/Iep.
11. VYcnoBue oCyIIeCTBUMOCTH PEAKIMU JAETCHHS.
12. TepmosimepHas peaknus U ee dHepretudeckas 3ppexruBHOCTh. Kpurepnii JIoycona.
13. 3axoHbl coxpaHeHus B Mukpomupe. Kpapku.

KOHTpOHLHaSI pa60Ta MO0 TPOBCPKE TEOPCTUUCCKUX 3HaHUII — MO BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJBHBIX BOIIPOCOB.
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7.4. OOpa3sen coaep:kaHHsl IK3aMeHAINMOHHOT0 OwJjieTa (MPH HAJWYMH IK3aMeHa
1o AMCHUIJINHE)

3K3AMEHAIIMOHHBIA BUJIET Ne 1

=

OcHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH Ol-pacraja.

KBapku u nentonsl. [lokonenne KBapkoB U JIENTOHOB.

3. Bo ckoybKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh PEHTICHOBCKHUX JIydel C JUJIMHON BOJIHBI 20
IM TIpH TPOXOXKAEHUH ciosi skene3a TommuHou 0,15 mm. MaccoBslit ko3¢ duiment
MIOTJIOIICHUS JKeJIe3a IS TOM JJIUHEI BOJHEI 1,1 m2/kr. TInotHOCTS *)ene3a 7900 kr/me.

N

B ci1ydyac BCIACHUA yqe6Hor0 mponecca ¢ HUCIOJIB30BaAHUEM DJJICKTPOHHOI'O O6y‘leHI/I${ u
JUCTaHIIMOHHBIX 06pa3OBaTCJILHLIX TGXHOHOFHﬁ, COACPpIKaHUC OouieTa MOXKET OTIMYATBCS OT
IMPUBCACHHOI'O.

8. PACHHPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO0mast olleHKa 3HaHWM O00YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6annbHoi
IIKAJIC HMCXOJ W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-ydcOHast
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINMOJIHEHUE JOMAIIHUX 3aJIaHWN, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYKICHHHM TEKYIIEro W
MIPOMICHHOT'O MaTepuaa, pereHue 3a1ad 1 T.11.).

8.1. Cemectp 6

Homepa pa3zaenos Buawpi pador Makenmannoe
KOJIN4Y€eCTBO 0217108
Opranu3anmoHHO-y4eOHas paboTa B ayAUTOPUH 14
CamocrosTenpHast paboTta 10
1 KoHTponbHBIE pabOTHI 110 MPAKTHKE 20
KontponbHas paboTa 1o TeOpeTHIeCKOMY 16
Marepuaity
HUTOI'O 60
OKk3aMeH 40
OO01ui UTOT 32 CEMECTP 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

Onenka no NATHOAILHOM IIKAaJIe
KoaunuecTBo 0a/1710B "
w3 100 ECTS JK3aMeH, TP depeHIPOBAHHBIH 3adver
3auer

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C xopotio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEIIHLHO aaToHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJIETBOPUTEIILHO P,
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9. OBECIIEYHEHHME OBPA30OBATEJIbBHOI'O NTPOLUECCA JJIs JINL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTali 00y4JaromnuXCs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIISIETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKIuu Oo(QOpMIISIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH MPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH Ui TOATOTOBKU
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallik  JJIs  OOYdYaroOUIMXCs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUs MOXKET IPOBOTUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B (opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHHME YYEBHOT' O
MPOLIECCA

VYueOHble 3aHATUSA MPOBOIATCS B 4-M yueOHOM Kopryce (T. JloHeuk, mp. TearpaibHbIH,
1. 13). lns npoBeieHUs JTEKIIMOHHBIX 3aHATHI TpeOyeTcs ayauTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA MPOEKTOP M dKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
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MeOenu Ui CTY/I€HTOB, pabouee MeCTO MpernoiaBaressi, BBIXoA B IHTepHET — MpOBOIHOM WK ¢
ucnons3zoBanuem Wi-Fi.

Jlis caMocTOSITeNIbHOM paboOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MpeICTaBIeHHOE B Yy4eOHO-METOJUYECKOM KaOWHeTe
Kadeapsl oOmier pu3nku U nuaakTuku pusuku (ayn. 220).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
OI'BOY BO «loHI'Y». Ilpu u3ydeHHH AUCIUIUIMHBI TPUMEHSIOTCS JJICKTPOHHOE OOY4YCHHUE U
JTUCTAaHIIMOHHBIC 00pa30BaTENIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIUHA KOHTPOJb 3HAHWU OOy4alomMXcs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1. CuByxun [[.B. O6muii kypc pusuku. Yue6. mocodue : st By3oB. B 5 1. T. V.
AToMHas u saepHas Gpusmka. — 2-€ u3f., crepeot. — M.: ®USMATIINT; U3a-so MOTH, 2020. —
784 c.

2. Uponos, U. E. KBantoBas ¢usmka : ocHoBHbIe 3akoHbI / . E. ponos. - 3-e u3n.
- Mocksa : BUHOM. JIa6. 3uanwuii, 2010. - 256 c.

11.2. JlomonHUTENbHAS JIUTEPATYpa

3. Pako6onbckas U.B. Snepuas ¢usuka / U.B. Pako6onsckas. — M.: Uza-so MI'Y, 1971.
—296 c.

4. lllupokos 0. M. Snepnas ¢usuka: yueOGHoe mocobue / FO. M. Illupokos, H. II.
KOnun. — M.: Hayka, 1980. — 727 c.

12. NHOOPMAILIMOHHBIE PECYPCHI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaHMoTeKa (HOB): dbenepanbHas
rocyaapctBeHHas uH(popMarnuonHas cucrema / MunucrepctBo Kymbryper P®; Poccwuiickas
rocyaapcTBeHHas oubnmroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MPOrPaMMHOTO
oOecrnieyeHus. — TeKCT: AINEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum gocTyma: i aBTOPHU30B.
MoJb30BaTeNen. —TeKCT: IIEKTPOHHBIN.

3. Hayunas »snextponnast Oubnmoreka «KubepJlenunkay»: caidt / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.

4, DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum gocTyma: s aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. 9BC KOpaiit: >nekTpoHHas OmOIMOTeYHas cuctema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum moctyma: st aBTOPU30B.
MOJIb30BaTese. — TEeKCT: EKTPOHHBIMN.
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6. y1eKTPOHHO-0ubMoTeuHast cuctema JJonl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYyTIa: CBOOOHBIN. — TEeKCT: 2JIEKTPOHHBIH.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — 7151 TTosib3oBaTesne Jonl'y.

8. JuaexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anekTponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpaiieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIA.

13. INPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas aunen3us Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensust o'y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark asst BeICIHX y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuenszuun GPL, Apache,
BSD ny1s1 cBO601HOTO TPOrpaMMHOT0 00ECTICUEeHHUS ).
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