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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nuctuminael «PU3MKa aTOMHOTO Siipa U 3JIEMEHTapHBIX YaCTHID» COCTOUT B (JOPMUPOBAHUH Y CTYJEHTOB €IHHOM, CTPOIHOIA,
JIOTHYECKH HETIPOTHBOPEUHNBON (PHU3NUECKOI KApTHHBI OKPYKAIOIIETO HAC MUpa NPUPOBI, NPHOOPETEHNE HABBIKOB PEIICHUS U
HCCIIEIOBaHNSI KOHKPETHBIX (PU3MYECKUX 3a1au.

OCHOBHBIE 33124l TUCITUTUIMHBI: N3YUYCHUE OCHOBHBIX MTOHATHH q)I/ISI/IKI/I ATOMHOTO SA1pa U JJIEMCHTAPHBIX YaCTUIl; U3YUCHUEC
OCHOBHBIX METOJIOB UCCJICIOBAHMS B (1)I/I3I/IKC ATOMHOI'0 AJpa; 3HAKOMCTBO C HCKOTOPBIMU NPUITIOKECHUAMHU (1)I/ISI/IKI/I aTOMHOTO siapa.

Pe3yHI>TaTBI 06yquH;1 110 JUCOUILIMHE HAITPABJICHBI HA JOCTHXXCHUEC NHAUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMU 3HAHHUSMH, MOJTYYCHHBIMHU B 001aCTH (PU3UKU U PagruoU3UKH.

OIIK-1.2. JIleMOHCTpHUpPYET YMEHUE pellaTh 3aaull, GOpMyIUpyeMble B paMKax (U3UKU U paguopU3UKY.

OIIK-1.3. FImeeT HaBBIKU UCIIOIb30BAHUS OCHOBHBIX IIOHATHI, TEOPEM, 3aKOHOB (DM3UKU U pafuodHU3UKU UL peLeHUs 3a1ad
po(heCcCHOHANBHOM AESATEIBHOCTH, B TOM YHCIE B chepe MeJarormdecKoil 1esTebHOCTH.

2. MECTO JUCHUILTMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.06

2.1 TpeGoBaHus K NpeBAPUTEIbHON HOAT0TOBKE 00y4al0LIerocs:

AToMHast pusmka

OnTuka

aﬂeKTpI/I‘-IeCTBO 1 MarH€TU3M

MonekynspHas $pusuka

MexaHuka

2.2 JIncuMnJIuHbI M MPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOH TUCHUILIMHBI (MOAYJI15) He00X0AMMO KaK MpeAllecTBYIoLIee:

KBanToBas paanodusuka

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-1: Cnioco0eH npuMeHATH 6a30Bble 3HAHUSA B 00/1acTH (PU3UKH H PAAHO(DH3UKH H HCI0JIL30BATh X B MPOdecCHOHAILHOM
AesiTeJIbHOCTH, B TOM 4HCJIe B cepe meJaroruueckoi JesiTeJJbHOCTH;

3HaTh:

Hus noctmwkenust OITK-1.1: 6a30BbIe TeOpeTHYECKHE 3HAHUS 110 (PU3MKE aTOMHOTO SIpa ¥ SJIEMEHTAPHBIX YaCTHI[; OCHOBBI TCOPHUH,
NPUHIIMITBL ¥ METO/IbI (PU3UKH ATOMHOT'O SIIpa U 3JIEMEHTAPHBIX YaCTHUI]; METOIbl TEOPETHUECKHX M IKCIIEPHUMEHTAIbHBIX
HCCIIeIOBaHUH B (pU3HKe

YMeTh:

Js noctmkenus OITK-1.2: ncronp3oBaTh 6a30BEIE TEOPETHUECKIE 3HAHUS MO (DH3HKE ATOMHOTO S/pa U SJIEMEHTAPHBIX YaCTHII;
IOHMMATh, U3/1araTh ¥ KPUTHUECKU aHAIM3UPOBATh 0a30ByI0 obmedusnueckyro nHGOpMaIIO; N0Ib30BATHCS OCHOBHBIMU
HOHATHAMH, 3aKOHAMH 1 MOJIETSAMH SepHON (QU3HUKH; pelIaTh THIOBBIE 3aJaYH (PU3UKH ATOMHOTO S/Ipa U 3JIEMEHTaPHBIX YaCTHI]

Baanern:

Js noctmkenus OINTK-1.3: HaBBIKOM pemreHnst KOHKPETHBIX 3a1a9 (PU3NKH aTOMHOTO S/Ipa U 3JeMEHTapHbIX YaCTHIl; MCTOIAMH
00paboTKU 1 aHAIN3a HKCIIEPUMEHTAIBLHON U TEOPETHYECKOH (hr3ndeckoit HHGOpManum

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYarOLMiics 10/KeH

3.1|3narth:

3.1.1|0a30BbIe TEOpETUUESCKUE 3HAHMUS 110 (DU3MKE ATOMHOTO SIIpa U AIEMEHTAPHBIX YaCTHUI[; OCHOBBI TEOPUH, TIPHHIIAIIBI 1
METOABI (PU3MKN aTOMHOTO Spa U AJIEMEHTAPHBIX YaCTHIL, METOABI TEOPETUYECKUX U SKCIIEPUMEHTAIIbHBIX
UCCIIeZIOBaHUH B pr3nke

3.2|Ymern:
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3.21

OJIEMCHTAPHBIX YaCTHI]

UCIIOJIb30BaTh 6a30BbIC TEOPETHUICSCKUE 3HAHUS MO (PH3HUKE ATOMHOTO SIIpa M JIEMEHTAPHBIX YaCTHIL; TOHUMATH,
M3J1araTh ¥ KpUTHYCCKH aHATM3UPOBATh 0a30BYI0 00IIEPU3NUECKYIO HH(DOPMAIIHIO; MTOJIH30BATHCS OCHOBHBIMH
TOHSITUSIMU, 3aKOHAMH ¥ MOJICIISIMHE SIIEPHON (PU3UKH; pelIaTh THIOBbIC 3a]a49u (DH3UKUA aTOMHOTO siApa U

3.3

Baanerts:

331

aHaJIu3a SKCIIEPUMEHTAILHON M TEOPETHUECKON (Pr3ruecKor nHGOpMaIUu

HaBbIKOM PCHICHUSI KOHKPETHBIX 3a1a4 (bI/I3I/IKI/I ATOMHOI'O sAApa U 3JIEMCHTAPHBIX YaCTHUI[; MCTOAaMHU O6pa60TKI/I u

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6Lwasn TpyooeMKocTb

33ET

YacoB 1o y4eOHOMY IUIaHY :
B TOM YHCIIE :

ay/JINTOPHbBIC 3aHSTHUS :
caMOCTOsTeNbHas paboTa :
9acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 61,4

108

52 9K3aMeHEI 6
28,6

18

Buapr KOHTPOJIST B CEMECTpax:

HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaunmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos Jlutepatypa
| saHATHSA /[ Kvpe
Pazpgen 1. Beenenne. Oco0eHHOCTH siBJICHHI B MHKPOMHPE
11 KpaTkuii ucropudeckuil ouepk pa3BuTus npeacrasiaeHus o sape. [opsanku 6 2 JI1.1 J11.2J12.1 J12.2
BEJIMYMH PACCTOSHUN M SHEPTHUHl B sAepHBIX Mpoiieccax. Crenuduka 3aKoHOB JI2.3J13.1
Mukpomupa. /Jlex/ 91 32 33 24 25 56
37
1.2 Pemenne 3ana4. 3akoH coxpaneHus sHeprud. /IIp/ 6 2 JI1.1 J11.2J12.1 J12.2
J12.3]13.1
91 32 33 24 25 56
37
1.3 3akoH coxpanenus sueprun /Cp/ 6 4 JI1.1 J11.2J12.1 J12.2
J12.3J13.1
01 32 33 24 25 56
37
Pa3nen 2. DxcniepuMeHTaNbHAsSI TEXHHKA HCCIe0BaHU Mo (U3KKe siApa
2.1 DHeprust CTOJIKHOBEHUS YaCTHLl, HEOOXOAUMAs JUIsl POXKICHUS HOBOM YaCTHUIIBI 6 6 JI1.1 J11.2J12.1 JI2.2
¢ 3a7aHHON Maccoil. [IpHINITEI EHCTBHSI 1 OCHOBHBIE TTapaMEeTPHI JI2.3J13.1
COBPEMEHHBIX ycKopuTenei. BzanmoelcTBrie n3ny4eHui ¢ BELECTBOM 91 32 33 24 25 56
(3apspKeHHBIE YaCTHUIIBI, TaMMa-H3TydeHne ). MeTOIbl perHCTpaluy U3y IeHHH. 37
CYeT4uKy 3JIeMEHTapHBIX YaCTHll, CIEI0BbIE JETEKTOPHI. /JIeK/
2.2 Pemienue 3anau. BzanmoeiictBue uznydenuit ¢ Bemectsom /I1p/ 6 4 JI1.1 J11.2712.1 J12.2
J12.3]13.1
013233 24 25 56
37
2.3 B3anmopeiicTBre u3nyueHui ¢ BemectBoM /Cp/ 6 4 JI1.1J11.2J12.1 J12.2
JI12.3J13.1
013233 24 25 56
37
Pazgen 3. OcHoBHBIE CBOMCTBA fi/1ep U 3JIeMEHTAPHBIX YaCTHIL
3.1 Maccsl, 3aps/sl, pa3Mepsl saep, MeTobl ux u3meperus. CIIMH 1 MarHUTHBIH 6 6 JI1.1J11.2J12.1 J12.2
MoMeHT. Popma sipa. UetHocTs. Mogenu aToMHbIX snep. KanenbHast Mozens. JI2.3J13.1
dopmyna Beiinzekkepa mis mace sipep. Odonoueunast Mojiens. /JIex/ D1 52 D3 D4 25 D6
37
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cTp. 5

3.2 Pemenue 3ana4. CoiicTBa cTabuinbHbIX saep /IIp/ JI1.1J11.2J12.1 J12.2
JI12.3713.1
013233 34 35 26
37
3.3 CaoiicTBa crabuiIbHBIX aaep /Cp/ JI1.1J11.2J12.1 J12.2
JI12.3713.1
013233343526
97
Pasnen 4. PainoakTHBHOCTD
4.1 Tuns! pacnana. OCHOBHOII 3aKOH paIMOAaKTUBHOIO paciaia. 3aKOHOMEPHOCTH JI1.1J11.2J12.1 J12.2
anb(a-pacnaja u X KBAHTOBO-MEXaHUYeCKoe oObsicHeHne. bera-pacmaj. JI2.3J13.1
Cnextp 6era-yactull. Macca HeliTpuHo. ["amma-u3nydenue suep. SnepHas 013233 34 35 26
msomepust. Db dext Meccbayspa u ero npumeHeHne B Gusnuke u TexHuke. /JIex/ 37
4.2 Pemenue 3ana4. PaguoaxtusHelii pacnan /IIp/ JI1.1J11.2J12.1 J12.2
J12.3713.1
30132 33 2435 26
37
4.3 PanuoaxTuBHsi pacnan /Cp/ JIL.1J11.2J12.1 J12.2
J12.3713.1
30132 33 2435 26
37
Pa3nen 5. finepuble peakuun
5.1 OO011He 3aKOHOMEPHOCTH SACPHBIX PEaKIHid. DHEPTUs BO30YKICHHS JIL.1J11.2J12.1 J12.2
COCTaBHOTO A1pa. DHEpreTuyecKas 3aBUCUMOCTh cedeHusi. OCHOBHBIE JI2.3713.1
MPOIIECCH B3aUMOICUCTBUS HEUTPOHOB C simpamu. OcCOOEHHOCTH PEaKINH MO 2132023 3243556
JeficTBHEM 3apsDKEHHBIX JacTHIL. J{elIeHHe TsDKeNbIX saep. banaHne sHeprun u 97
MeXaHU3M JelieHus. Kputuueckuii pasmMep akTHBHO# 30HBI peakTopa. /JIex/
5.2 Pemienue 3anau. Snepusie peakiun. /TIp/ JIL.1J11.2J12.1 J12.2
J12.3J13.1
D132 33 54 35 26
97
5.3 SInepubie peakiuu /Cp/ JIL.1J11.2J12.1 J12.2
J12.3J13.1
D132 33 54 35 26
97
Pazgen 6. SinepHble cuibl
6.1 CBOICTBa SIIEPHBIX CHJI KaK Pe3yIbTaT U3ydEHUsI CBSI3aHHOTO COCTOSHUS, JI1.1J11.2J12.1 J12.2
HYKJIOH-HYKJIOHHOTO paccesHus. Paamyc neficTBUS SIEpHBIX CHIL, 3apsIoBast JI12.3713.1
HE3aBUCUMOCTb, 3aBUCHMOCTb OT CITMHA, OOMEHHBIN XapakTep SAePHBIX CUIL D132 33 34 35 26
MesonHas Teopust saepHbIX cuil. /JIex/ 37
6.2 Pemenue 3anau. Snepusie cuist /TIp/ JI1.1J11.2J12.1 J12.2
JI12.3713.1
D132 33 34 35 26
37
6.3 Snepusie cuibl /Cp/ JIL.1J11.2J12.1 J12.2
J12.3713.1
D132 33 34 35 26
37
Paznen 7. CTpykTypa 3j1eMeHTAPHBIX YACTUIl M (PyHAAMEHTAJIbHbIE
B3aNMOJeiCTBHS
7.1 Knaccudukanus sneMeHTapHBIX YaCTHUI] IO THUILY B3aUMOAEHCTBUL. JIenTOHbI. JIT.1J11.2J12.1 J12.2

OKkcrnepUMeHTaIbHOE 10Ka3aTeIbCTBO CYLECTBOBAHUS HelTpuHO. KBapkoBoe
cTpoeHue aapoHoB. Enunas Teopust B3aumoeicTsus. /Jlex/

J12.3J13.1
0132 33 54 25 26
97
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7.2 CTpyKTypa 3JIeMeHTapHbIX YacTUll ¥ (GyHIaMEHTaIbHbIC B3aUMOAeHCTBYSA 6 4,6 |JI1.1J11.2J12.1 J12.2
/Cp/ J2.3713.1
0192033 54 395 56
37
Paznen 8. Unas koHTakTHasi padoTa
8.1 WunuBuayanbHble KOHCYIbTAIUU, TEKYIUH KOHTpoab /MTKP/ 6 9,4 |JI1.1J11.2J12.1 12.2
J2.3713.1
010923354395 26
37

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUI0B OLICHOYHBIX CPEACTB

OT4eT 10 NPAKTUYECKUM 3aJIaHHSM.
KoHTpoapHBIE BOIPOCEHI.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUAI U HHBIC MaTePHAJIbI ISl Te]cymei/i aTrecTaluu

TuroBeie KOHTPOJIBHBIC 3aJITaHU 1 MTHBIC MaTCPpHUAJIbl IJIs1 TEKyHleﬁ aTTeCTaly IPCACTABJICHEI B HpI/IJ'IO)KeHI/II/I 1.

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI M 3aJaHUS AJIs MPOMEKYTOUHOI aTTecTAlUN

Tunossie KOHTPOJIBHBIC BOIIPOCHI U 3aJaHUs JJIA HpOMe)I(yTO'{HOﬁ aTTeCTalliuy MPEACTaBICHBI B HpI/IJ'IO)KeHI/II/I 2.

6.4. Kpurepuu oneHnBaHus

DK3aMeH M0 TUCHUIUIMHE TIPOBOAUTCS B AJIEKTPOHHOM BUie. Bonpock! monbuparotes u3 6a3bl 1aHHBIX BOIPOCOB U 3a1a4d. Ha sx3amene
cTyneHTy npejraraercs 20 BompocoB, u3 HUX 6 3amad. Ecim cryaent npaBmisHO oTBedaeT Ha 11-12 BompocoB, OH MOXKET OTYIUTh
OIICHKY «YZOBJIETBOPHTENBbHOY, Ha 13-15 — «xopomoy», 16 u 6onee — «oTIHMYHOY». Eciu CTyACHT npaBUiIbHO OTBevaeT Juiib Ha 10
BOIIPOCOB U MEHEe, TO OH MOXET ITOJYYHUTh OIIEHKY «HEYAOBIETBOPHUTENIHHOY. [1ociie BBeIeHHSs OTBETa Ha MOCJIEIHUN BOIPOC TECTa U
(hopMaTbHOTO 1OJIBEACHUS KOMIIBIOTEPHOH MPOrpaMMOii pe3yJIbTaTOB TECTHPOBAHHUS, TPEII01aBaTeNlb 00CYKAACT U 3a1aeT
JIOTIOJTHUTEINIEHBIE BOIPOCHI CTYJICHTY IO OBOJY TOTO MJIM HHOTO oTBeTa. [1o MToram Takoro cobeceoBaHus IPENOAaBaTENb
oTIpeleNsieT YPOBEHb OCBOCHUS NMPOBEPSIEMBIX KOMIIETEHIII U BBICTABISIET COOTBETCTBYIOLIYIO OIIEHKY: «OTIMIHO» — CTYAEHT
JIOJDKEH MPOAEMOHCTPUPOBATH OTIIMYHOE 3HAHUE MaTepuaa, BOCIPOHU3BE/S COOTBETCTBYIOIUE MATEMaTHUECKIE BBIKIIAJIKH U
JIOTHYECKHE PACCyXKIIECHHUS, CTYACHT IPaBUILHO 0OOCHOBBIBAET IPHHATHIE PEIICHHUS; «XOPOILIO» — CTYIEHT TBEPIO 3HAET yueOHBIH
MaTepHall, TpaMOTHO | MO CYIIECTBY M3JIaraeT ero, HO IPH 3TOM JOMYCKAIOTCs HErpyOble omMOKY P BBIBOJE GOPMYIT HITK
OTCYTCTBHE HEKOTOPBIX 2JIEMEHTOB BBIBOJA; KYIOBICTBOPUTEILHO» B CIIydae YCIEIIHON caaur 0a30BbIX 3HAHUI OCHOBHBIX ITOHSTHH,
Ha3BaHUH U GU3NUECKOTO CMBICI BEJTMYMH, BHJa OCHOBHBIX pacIipeieIeHUi U COOTHOIIEHUH (0€3 BBIBOIA); «HEYAOBICTBOPUTEILHO» B
clTy4ae OTCYTCTBUS 0a30BBIX 3HAHHI OCHOBHBIX TIOHATHI, HA3BaHUH M (PU3HIECKOTO CMBICIT BEIMYMH, BHd OCHOBHBIX PaclpeeTIeHUH
Y COOTHOLICHUH (0e3 BBIBOAA).

7. YHEBHO-METO/JMYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOLY JIST)

7.1. Pexomenayemas Jutepatypa

7.1.1. OcHoBHas aUTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |CuByxun [I. B. OO6mwmii kypc pusuku. T. 5, 4. 2 : AToMHas U saepHas QU3MKa. Mockga : Hayxa,
SnepHas puzuka: yueGHOe HocoOUe IS BY30B : B 5 TOMax 1989
JI1.2 |CaBennes U. B. KBanToBas ontrka. AromHas gusnka. ®u3rka TBEpAOro Tea. Cankrt- [letepoypr | 3BC
®duzrka aTOMHOTO sI/Ipa U AJIEMEHTaPHbIX YaCTHUI] : Jlans, 2022

(https://e.lanbook.com/book/210611)

7.1.2. lonoHUTeIbHAS TUTEPATypa

ABTOPBI, COCTABHUTEIH 3arnaBue WznarenscTBO, rox| Pecypc
JI2.1 [Iupoxos 0. M., FOaun|Anepuas ¢usuka: yuebHoe nocodbue Mocksa : Hayka, OBC
H. I1., MamonTosa H. A.|(https://biblioclub.ru/index.php?page=book&id=450094) 1980
JI2.2 |Inonsckuii 3. B. Beeznenue B aTOMHYIO (GU3HKY Cankr- [letepoypr | OBbC
(https://e.lanbook.com/book/210398) : JIaub, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarenscTBoO, rox| Pecype
JI12.3 |Kanamuuxos H. IT., ITpakTHKyM IO peleHuIo 3a1a4 1o odmeMy kypcy ¢pusuku. OcHoBsl |Cankr- I[lerepbypr | OBC
Koxesuukos H. M., KBaHTOBO# (pu3uku. CTpoeHHe BellecTBa. ATOMHAS U sepHast : Jlans, 2022
Kotsipno T. B., Cniupus |puzuka
r.T. (https://e.lanbook.com/book/211592)
7.1.3. Metonnueckue pa3zpabdoTku
ABTODBI, COCTaBUTENHN 3ariaBue MznparensctBo, ron| Pecypc
JI3.1 |bpayn A.T'., Jleeutuna [ATomHas u sigepHas GU3UKa. DJICMEHTHI KBAHTOBOH MEXaHUKH. Mockaa : OO0 9BC
nr. [Ipaktukym: yuebHOe ocobue "Hayuno-
(https://znanium.com/catalog/document?id=433203) M31aTeNbCKUI
nentp MHOPA-
M", 2024

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTd "UHTepHeT"

31 [9BC «YHuBepcuterckas oubimoreka ornain» http://biblioclub.ru/

32 |9BC m3nmarenscrBa «Jlamby» https://e.lanbook.com/

33 |9BC m3pmarenscrBa «Mubpa-M» http://znanium.com/

34 [3BC «Opaiit» https://biblio-online.ru/

D5 |Hayunas snektponHas bubnanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

D6 |Hayunsle n Hay4HO-TIOMyIsipHBIE Jekiuu http://elementy.ru

37 |YuebHo-MeTomMueckuii caiit «I[IpemogaBatensiM U cTymeHTam» http://fteachmen.csu.ru

7.3 Ilepeyenb nHGPpOPMANNOHHBIX TEXHOJIOTH A

7.3.1 IIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DrekTpoHHBIN KaTanor HayuHoi 6ubnuorekn Yenl'yY [DnekTponHsIi pecypc] : 6a3a naHubix / Yenso. roc. yH-T. — UensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : s»xypHaiist
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — PesxumM qoCTyIa: TONBKO M3 CETH YHHBEPCHTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : mynapruaucunmmaapHas pedeparuBHas 6a3a naHubix / komnanus Thomson Reuters. — Pexxum nocryma: st
3apeructpup. noib3oparesneit Uenl'yY. — TekcT : 3meKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctyma: mist
3apeructpup. nosub3onareneit YenlV. — TeKCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM oCTyIma: Uist 3apeTucTpup. mojb3oBareineit Yenl'y. —
TekcT : 2eKTPOHHBIN.

6. KOHCIIeKTHI JIKIHH ¢ IEMOHCTPAUsIMH ¥ BUPTyalbHBIMH JJA00PAaTOPHBIMH dKCIIEPUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCIUIIJIMHBI (MOY JIsT)

Z[J'If[ peamm3an JUCHUIIIIUMHBI UCTIOJIB3YIOTCA y‘Ie6HLIe AYOAUTOPHHU IJId TPOBECACHUA 3aHATUH JICKIITUOHHOT'O THUIIAa, MPAKTUYCCKUX
SaHHTHﬁ, TPYIIOBBIX 1 HHANBUAYAJIbHBIX KOHCyJ’[bT&L{Hﬁ, TCKYIICTO KOHTPOJIA U l'lpOMC)KyTO‘{HOﬁ aTTeCTallii, a TaKXKE IMOMCIICHUA
JUUISL CAMOCTOSITEILHOM pa6OTI)I.

YueOHbIe ayANTOPUH YKOMIUIEKTOBAHBI CIICIIAATH3UPOBAHHON MEOEITbIO U TEXHUIECKHMU CPEICTBAME O0YUSHHUS - MYJIbTUMETHAHBIM
00opynoBaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JU1s IpoBeAeHNS 3aHATHIA JTEKIIMOHHOTO THUIA IPe/IaraloTcss HabophI IEMOHCTPAHOHHOTO 000PYIOBaHUS M y4eOHO- HaTJISTHBIX
noco6uit (MyJIbTUMEIUIHBIE IPE3CHTALNH).
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Hcnonb3yeTcst 3eKTpOHHBIN YnTaIbHBLN 3211 HayuHO! 6ubauorexu Yenl'V (aynutopus 206) Ui caMOCTOATENbHON PabOThI CTYIEHTA,
OCHAIIICHHBIH NEPCOHATBHBIMU KOMITBIOTEPAMHU, MYJIbTUMEMIHON anmnapatypoil. B ayauropun o0ecredeH J0CTyI K pa3IHuHON
CIIPaBOYHOI JIUTEpaType, SHIUKIONEAUsIM, OubnuorpaguueckKuM U MONTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(GOPMAIMOHHBIM pecypcaM
«HTepueT.

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUAIIVIMHBI (MOZXY JIS)

OcBoeHue cofiepKaHus yIeOHON TUCIUIUTMHEI «DH3HKa Sapa U SJIEeMEHTAPHBIX YaCTHID) OCYIIECTBISICTCS Ha JEKLHSIX, TPAaKTHIECKUX
3aHATHSIX U B TIPOLIECCE CAMOCTOSTEIbHON y4eOHON AeATeIbHOCTH CTYACHTOB.

JlekumOHHEIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE H3yUeHHE TUCIUILTHHEL. OCHOBHBIMHE METOJIaMHU 00yJIEHHS SBISIOTCS
MHPOPMALMOHHO-00bSCHUTEIbHBIN 1 TPOoOIeMHbINA. Ha ekiusax usnaraercst OCHOBHOE COJIEpKAHUE TEM NPOrpaMMbl, IPOBOAUTCS
aHaJIu3 OCHOBHBIX MTOHATHH U pacCMaTpUBAIOTCS IIPUMEPHI.

JIeKIMOHHBI MaTepHal SBISETCS BYKHBIM, HO HE €IMHCTBEHHBIM JUIsl YCBOCHUS yueOHOH auciuIuiMHbL. Ero obs3arensHoO
HE00XOJIMMO JIOTIOJIHUTH MaTepHajIoM OCHOBHOM M JOTOJHUTEIBHOM JIUTEPATYpPHI 110 TEME.

[IpaxkTuyeckue 3aHATHUS CIIYKAT JUIA 3aKPEIJICHUS TEOPETHUECKUX OCHOB, M3JIaraeMbIX B JICKIMAX. Ha mpakTuyeckux 3aHATHIX
oOyyaeMble OBJIa/ICBAIOT OCHOBHBIMH METOaMH U TIpPUEMaMU pelieHus 3a1a4d. CucrteMa KOHTPOJIBHBIX MEPONIPHUSTHI TOJDKHA
o0ecrneyrBaTh OObEKTHBHYIO OIICHKY 3HAHUH M HABBIKOB CTYJCHTOB, CIIOCOOCTBOBATH MOBBINICHHUIO 3P PEKTUBHOCTH BCEX BUIOB
yueOHBIX 3aHATHUH, BKJIIOYAs U CAMOCTOSTEIIbHYIO paboTy.

Ba)kHBIM MOMEHTOM TIPH U3YYSHUH JTFOO0H TUCIUIUTNHEI SIBISIETCS OPTaHU3alysl caMOCTosATeIbHON paboTsl. [Tpn ocBoeHNH
MaTepHala He CIeIyeT CTPEMUThCA K MEXaHHYECKOMY 3alIOMHUHAHUIO PUBECHHBIX OIpeeIeHHH, (OpMYIHMPOBOK U MOJIOKECHUH,
eciu TpeGoBaHus K Bam mpsiMo He yka3bIBaroT Ha 3T0. BrionHe 3¢ (eKTHBHOM MOKET OKa3aThCs IOTBITKA MOHATE CYTh SIBICHUS,
BbIpabOTaTh CBOE OTHOILICHHE K HEMY, OITUPAsCh HA MaTepuall, COIEPIKAIUICA B pEKOMEHIOBaHHOM nTeparype. Takxke
PEKOMEH/IyeTCsl PAaBHOMEPHO PacIIpeIeNsTh Harpy3Ky CaMOCTOSTENFHOTO 00YIeHHS B TEUSHUE CEMECTpa.

B ciyuae npuMeHeHus pu 00y4eHUN AUCIMILIMHBI JJIEKTPOHHOTO 00y4YeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTUI
00IIeHHe 00YJarOIIUXCS U MPEIoIaBaTeNsl OCYIIECTBISETCS B PEXKUME PeallbHOTO BpeMeHH (OHJIalH-JICKIUK (BeOUHAPHI), YaThI,
BHUJIC0-KOH(EPEHIINH U JIP.) UK OTIOKEHHOTO BpeMEHH (CHcTeMa TucTanionHoro ooy4denus Moodle, MS Office365, dopymsr,
SJIEKTPOHHAS [TOYTA U JIp.).

[Tpu 00y4eHnN MHBANUIOB U JIUI C OTPAHUYCHHBIMHI BO3MOXHOCTSMH 3/I0POBbS JJIGKTPOHHOE 00yUeHHE, TUCTaHIIHOHHBIC
o0Opa3oBaTeIbHBIE TEXHOJIOTHHU NIPEIYCMaTPUBAIOT BO3MOKHOCTE NpHeMa-Tiepeaadn HHPOPMAINH B JOCTYITHBIX Ul HUX (opMax.
Peanu3zanyst JUCUUILTUHEI C IPUMEHEHUEM DIIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHH (1anee — D0,
JOT) ocymectBusiercss Ha OCHOBaHUH «I10JI0KEHHS O pean3alliil OCHOBHBIX M JJOMOJHHUTEILHBIX 00pa30BaTeIbHBIX IPOTPaAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHUS M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH B (peaepabHOM rocy1apCTBEHHOM
O0PKETHOM 00pa30BaTENHbHOM YUPEKICHUH BEICIIET0 00pa3oBaHus «UeIsIOMHCKII TOCyJapCTBEHHBIN YHUBEPCHTETY, «I10oMI0XKeHUs
0 MOpsAKE 3a4eTa 00YJaOIIUMUCS [0 OCHOBHBIM NPO(ECCHOHANBEHBIM 00pa30BaTeNIbHBIM POrPAMMaM BBICIIET0 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3AIMSX, OCYIIECTBISIFONUX 00pa30BaTeIbHYIO IESTEIbHOCTD, Y4eOHbBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOyJIeH), MPAKTHK, TOMOJHUTEIBLHBIX 00pa30BaTEIbHBIX MPOTPAMM IIOCPEACTBOM JIEKTPOHHON
nHpOpMaIMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxkop | T.I1.) MpH
peanu3anun 00pa3oBaTesbHON AesATenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
JNIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbl.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXKHOCTSAMMU 3IO0POBbA

OcBoeHUE MUCLUIIMHBI HHBAJIMJAMH U JIUIIAMHU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAHUEM
CTeNMaNbHBIX TEXHHYECKHX CpPEeICTB M AaCCHCTHBHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH, MPEJOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMUECKUM LIEHTPOM 110 0OYUEHHUIO MHBAIUJIOB U JIUI] ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSAMU 370poBbs YenlVY mo 3ampocy
oOyuaroIerocs.

1. Mo6uibHbIE ClIeLUaNbHbIE TEXHUUECKUE CPEICTBA VIS UL C HApYHMIEHUAMH 3pEHUs: IOPTATHBHBII KOMIBIOTEP C BBOJIOM/BBIBOJOM
mpudrom Bpaiinst ¢ cuntesaropom peun «ElBraile-W14J) G2»; HoyrOyku ¢ nporpammHuoii skpanHoro gocryna NVDA; anekrpoHHbIe
YBEJIUYHUTEIH JUIsl YIaJeHHOTO IPOCMOTPA; BUICOYBEINIUTEIH IIOPTATHBHEIE; TH(IIOIIeED; HU(PPOBBIE TUKTO(DOHEL

2. MoOusbHbIe CreIUanbHble TEXHUYECKHE CPEACTBa JUIA JIMI C HApYLICHUSAMHU CIIyXa: CHUCTeMa CBOOOJHOTO 3BYKOBOTO IIOJISI CO
BCTPOEHHOH coBMecTUMOCTbI0 ¢ FM-ycTtpoiictBamu; paauokinaccel «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIUOHHON TNeTiel; cucremMa MH(GOPMAIMOHHAs I cnadociblmamux nepeHocHas «Mcrtok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMUPyeMbIE CIIyXOBbIE alllapaTbl UHIUBUAYaIbHOTO 10JIb30BaHHU.

3. AccuctuBHble MH(OpPMAIMOHHBIE TEXHOJOTHH: IMPOrPAMMHOE oO0OecreueHne SKpaHHOro nocryna ¢ cuHte3oM peun NVDA,;
IpOrpaMMbl S3KPAaHHOT'O YBEIMYEHUs; IPOrpaMMbl PEUEBOIO CUHTE3a JUIsl KOMIIBIOTEPOB U HOYTOYKOB; IIPOrPAMMBI PEUEBOTO CHHTE3A
JUIS1 MOOMJIBHBIX YCTPOMCTB; SKpaHHAs KJIaBUATypa; SKpaHHAs JIyIa.
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p Ilpu HEoOXOmUMOCTH IS OOYYAIOMIMXCS C HAPYIICHUSMH 3pEHHS Ha pabOYMX MECTax sl MPOBEICHUS MPAKTUYECKUX HWITU
na00paTOPHBIX 3aHITUH YCTaHABIMBAeTCS CIIEIMajbHOE IMporpaMMHOe oOecredyeHue (mporpamma peueBod Hauranuu NVDA,
peueBble CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOHble aymutopuu oOecreynBaeTcsi OCCIPENATCTBEHHBIH JOCTYI JUIsl OOYYArOIIMXCS WHBAIWAOB W OOYYAIOLIMXCS C
OTpaHWYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbsS. B KaxIoW ayauTopuu, rae oOy4aloTcs WHBAIUABI W JIHIA C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 3/I0POBBsI, NIPEAyCMAaTPHBACTCS COOTBETCTBYIONIEE KOJIMYECTBO MECT JUI OOYYAIOMIUXCS C yIeTOM HapyIICHUH MX
3I0POBBS.

JI7st OCBOCHUS TUCIIUTUTHHBI HHBAJIUIAM U JIUIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI IPEIOCTABIISETCS IOCTYI K HEYaTHBIM
HCTOYHHKAM, IMEIOLIMMCSI B HaydHOH 6nbnnoTeke Yenl'V, ¢ MOMOIIBIO CIEIMANBHBIX TEXHUYECKUX CPEICTB; JOCTYII K DJIEKTPOHHBIM
WCTOYHHMKAM, TMPEACTaBICHHBIM B (OpMEe OJICKTPOHHOTO JOKYMEHTa B (QoHae HaydHod Oubmuotekn YenlV wiu
JIEKTPOHHO-ONOIMOTEUHBIX CHUCTEMAaX, ¢ MOMOIIBIO CIEIHMANBHBIX TEXHUYECKHX M NPOTPaMMHBIX CpeICTB (pabodee MecTo st
HE3psYero II0JIb30BaTeNs C IPOrPaMMHBIM OOecHedeHHeM SKpaHHOTo joctyma ¢ cuHTesoM peun NVDA, pabouee Mmecto ¢
KOMIIBIOTEPHBIM POJIIEPOM U KiaBuaTypoil Clevy ¢ 00ibImiMy KHONKaMHK | C Pa3IelBIOIeH KIIABUIIH HAKIIAAKOMN ).
Y4ueOHO-MeTOIMUECKHE MAaTepHAIbl U 00YYAIONIMXCS U3 YHCJIA WHBAIUIOB U JIMI C OTPAaHHMYCHHBIMH BO3MOXHOCTSIMU 370POBbS
MIPEIOCTABILIIOTCS B OpMax, aIalTHPOBAHHBIX K OTPAHUYSHHUSM UX 3/I0POBbS U BOCTIPHUATHS HH(POPMAIIUH:

JUTs UL ¢ HApYIICHUSIMU 3PEHHUS:

- B IIeYaTHO#H (hopMe YBEITHUEHHBIM IPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina,

- B meyaTHOM opme mpudTom bpaiins.

Jst nr1 ¢ HapyIIeHUsIMA CITyXa:

- B IIeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTA.

JUIst UL ¢ HAapYIICHUSIMHE OLIOPHO-ZIBUTATENILHOTO aniiapara:

- B IIeyaTHO# (opme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina.

JIaHHBIH TIepeUeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA 00yJalOIIHXCS.

JAnst ’HBaIMIOB U JIUII C OTPAaHHIEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI OCBOSHHE JUCIUIUIMHBI MOXKET OBITh YaCTHYHO WITH ITOJTHOCTHIO
OCYILECTBIICHO C HCIOJIb30BaHUEM JUCTAHIMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTHIA.

[Tpu npoBeeHNN IpOLIE Ty Pl OLICHUBAHUS PE3YIBTATOB 00YUESHHUSI HHBAIHIOB H JIHI] C OTPAaHUIEHHBIMHI BO3MOXHOCTSIMHU 37J0POBBS IO
JUCHUIIIIMHE OGCCHC‘H/IBBCTCX BBIIIOJIHCHUE CIICAYIOIIUX JOIMOJIHUTCIBHBIX TpCGOBaHI/Iﬁ B 3aBUCUMOCTH OT HHIAWBUAYAJIBHBIX
0COOEHHOCTEH, 00yJaroIuxcs:

a) gocTymHas popMa MpeOoCTaBICHHUsI HHCTPYKIUH MO NOPSIKY POBEAEHHS NPOLEYpPhl OLleHUBaHus (YCTHO, B MUCbMEHHOI! (hopMme,
B IUCbMEHHOH (opMme mpudToM Bpailis, yCTHO ¢ HCIONBE30BaHHEM YCIYT CYpAOIIEPEBOIUNKA);

0) nmocrymHas (opMa TPEeNOCTaBICHMS 3aJaHWil OLIEHOYHBIX CpencTB (B meyaTHoi dopme, B medyaTHOH (opMe YBETHMYSHHBIM
mpudTom, B neuatHoit popme mpudrom bpaiind, B hopme 3IEKTPOHHOTO TOKYMEHTA, 331aHUS 3aUUTHIBAIOTCSI ACCUCTEHTOM, 3aIaHUs
MIPETOCTABISIIOTCS C HCTIOJIb30BaHUEM CYPIOTIEPEBOIA);

B) JOCTYNHas (OopMa MpeJoCTaBICHHUS OTBETOB Ha 3aiaHus (IMMChbMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIIBLIOTEpPE, ITHCHMEHHO
mpudTom Bpaiiis, ¢ HcHoNb30BaHNEM YCIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHHUU MpoLEAYPHl OLICHUBAHUS PE3yIbTATOB 00YUEHHS MHBAJIMOB U JMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbB S
IpeIycMaTprUBaETCs UCIIOIb30BAHNE TEXHUUECKHX CPENICTB, HEOOXOANMBIX M B CBSI3M C MX MHIMBUAYAJIbHBIMH OCOOCHHOCTSIMH. DTH
cpencTBa MOTyT ObITh IpeiocTaBieHbl Uenl Y Hilh MOTYT UCIIOJIb30BAThCS COOCTBEHHbIE TEXHHUYECKHE cpencTBa. [Ipu HeoOxoauMocTi
WHBAJIHAAaM U JIAIaM C OTPAaHWMIEHHBIMH BO3MOXKHOCTSIMHU 3[J0POBbS ITPEAOCTABIISAETCS JOTIOTHUTEIBHOE BPEMS ISl TIOITOTOBKH OTBETA
Ha 3alaHus, npoueaypa O€HuBaHusA pe3yJibTaTOB OGy‘lCHI/Iﬂ 0 JUCHUTIIIMHE MOXKET IMPOBOAUTHCSA B HECKOJIBKO OTAIlOB.

[IpoBenenne mpoueaypsl OLCHUBAHUS PE3yIbTATOB OOYYSHHS WHBAJIHIOB W JIUI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
AOITYCKACTCs C UCIIOJIb30BAHUEM NJUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUH.

© ®I'BOY BO «Henl'V»




IIpunoxenne 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

basa BoIpocoB i1 OLleHKH 0a30BOT0 YPOBHS

15?1 ®opmyaupoBKa Bompoca Bapuants! oTBeTOB
Beenenne. OCOOEHHOCTH SIBJICHUH B MUKPOMHUPE
1 VYkaxute HeBepHOES(bIC) yTBEpKIeHHUE(s1) | 1. B siApe HET JIIEKTPOHOB
2. AP0 COAEPKUT NMPOTOHBI U IJIEKTPOHBI,
nocJieaHue 0CcBO0OKIAIOTCH TpPH Oera-
pacnaje
3. npu Oeta-pacnaje dJIEeKTPOHBI 00pa3yIOTCs
HEINOCPEACTBEHHO B MPOLIECCE pacajia
4. B sapax ¢ MalbiM Z 3aps]l HeIOCTaTOYeH
JUISl yA€p KaHUsl JIEKTPOHOB BHYTPH spa
5. HEBEPHBIX OTBETOB HET
2 VYkaxute BepHOE(bI€) yTBEpKACHUE(S) 1. B iApe HeT 2JIEKTPOHOB
2. AIpO COAEPKHUT MPOTOHBI U DJIEKTPOHBI,
nocjegHue  OcBOOOKHaroTcs mpu  Oera-
pacmazne
3. npu  Oera-pacmajge  3JIEKTPOHBI
00pa3ylTcs HemocpeACTBEHHO B IMpouecce
pacnaga
4, B saapax ¢ J00biIM 7  3apsja
HeJ0CTaTOo4eH s yaepKaHus
3J1eKTPOHOB BHYTPH si/Ipa
5. IpaBWJIBHBIX OTBETOB HET
3 Huxe MPUBEICHBI pa3nuuHble | 1. aMeKTpUYecKuii 3aps
(bu3nvecKrue BEINIUHEI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
Ectb 1M cpeau HuX Takue, KOTOpble He | 3. Macca
COXPAaHSIFOTCS pu pacnaze | 4. IeNTOHHBINA 3aps]
palMOaKTUBHBIX siiep? 5. MOMEHT KOJIMYeCTBa JIBUKCHUS
6. BCE COXPaHAIOTCS
7. HM OJIHA HE COXpaHseTcs
4 | UYro Taxenee, supo ypana U-235 wumu | Sigpo ypana
poaykThl aenenus U-2357
5 | Uro Tswkenee, sapo kuciaopoaa O wiu | [IpoaykThl AesteHust
MIPOJYKTHI €0 pa3/ieJIeHUs ?
6 | Kak u3MeHuTCs 3HEprust MOKOsl CUCTEMBI, | 1. yBemTUUUTCS
COCTOSIIIIEW W3 IBYX siAep ACUTepus, B | 2. YMEHbIIMTCS
pe3yiabTaTe HUX COEAMHEHHMs B SApo | 3. yBEIMYUTCS  WJIM  YMEHBUIMTCA B
renus’? 3aBHCHUMOCTH OT HA4aJlbHOTO pacCTOSHUS
MEXY SApaMH JerTepus
4. HE U3MEHUTCS
DKcrepuMeHTallbHasi TEXHUKA UCCIIEIOBAaHUM 10 (PU3UKE sijipa
1 | MoXHO 1M HCHOJB30BaTh IMKIOTPOH | HEJIb3sl
JUIsL yCKOPEHUS DJIEKTPOHOB.
2 CKOJIBKO 3JIEKTPOHBI HE YCKOpsW, OHM | l.3TO cpaBemsMBO Bceraa

HUKOT'Ja HE 6yIIYT TSAKEIJICC IIPOTOHA

2. 3TO CHpaBEMIMBO I IUKIMYECKHUX
YCKOpHUTEJIeH
3. 3TO cCHOpaBeAMBO  JUIsl  JIMHEWHBIX

YCKOpHUTEJIEeH




ITO YTBepKIeHHe He BEPHO

s paboTbI LUKJIOTPOHA
NPUHIUITHATIBHO BA)KHO, YTOOBI
ocTaBaJicsi(ach) MOCTOSIHHBIM(OM)

4acToTa 00pamieHusi IPOTOHOB
CKOpPOCTb IIPOTOHOB

paanyc opOUTHI MPOTOHOB

HaMpsDKEHHUE Ha KaTyILIKe 3JIEKTPOMarHuTa
BCC INICPCUNCIICHHBIC BCJIMYNHBI

Paznenenne 3apsiioB B MOHU3AIMOHHOU
Kamepe, BBI3bIBAIOIIEE TMOSIBJICHUE TOKA
BO BHEIITHEH 1ETTH, TPOUCXOINT 3a CUET

4.
1.
2.
3.
4.
3.
1.

B3aUMOJICHCTBUSL  TTOJIOKUTEIBHBIX
OTpULATCIIBHBIX NOHOB

2. BHEIIHETr0 3JIeKTPUYECKOro MOJIst

3. cnenManbHO MOJOOPAaHHOW KOHCTPYKIIMU
AIIEKTPOJIOB

u

4. BHYTPEHHUX DJEKTPUUECKHUX  IIOJIEH
aTOMOB T'a3a, HaMOJIHAIOLIUX KaMepy
5. BCeX MepeuncieHHbIX (pakTopoB
B CUMHTWUIIUOHHOM  JieTekTope | 1. poToaddexra mepBUYHBIX KBAHTOB
PETUCTPUPYIOTCS ~ raMMa-KBaHTBI ~ OT | 2. ¢oToHOB, HCIYCKaeMBbIX
pallMOaKTUBHOTO UCTOYHUKA. [Ipu 3TOM | BO3OYKIEHHBIMHI aToMaMu
u3 (OTOKATOJa BBIPHIBAIOTCS AJIEKTPOHBI | CHHHTHJLIATOPA
3a cYer... 3. BTOpPUYHOW  SMHUCCHM,  BBI3BAaHHOMU
(b oTOdNEKTpOHAMY, POXKICHHBIMU
MEePBUYHBIMH KBAaHTaAMH
4.  BTOPUYHOM  OMHCCHH,  BBI3BAaHHOU

KOMITTOHOBCKUMH JIEKTPOHAMH
5. BCeX MepeuncieHHbIX (pakTopoB

OCHOBHBIE CBOMCTBA si7IEP

H DJICMCHTAPHLBIX YaCTHUIL

Kak HazbpIBaroTcs sjipa ¢ OJMHAKOBBIMH | H30TOMBI

7, HO pa3auyHbIMU A?

3nech Z - 3apsoBOe YHUCIO siapa, a A-

MaccoOBO€ YHCIIO.

O0bem sapa NpomopUUOHATEH YHMCTY | 1. HYKJIOHBI B SPpaxX YNaKOBaHbI ¢

HYKJIOHOB, BXO/ISIIIIUX B HETO.
9TO 3HAYUT YTO...?

OJJMHAKOBOM IJIOTHOCTHIO

2. 4p0 yCTOMUMBO

3. AIp0 HE YCTOMYHBO

4. paccMaTpuBaeTCs sIAPO aTOMa TeJus
S. IpaBUJIbHBIN OTBET HE PUBEJICH

Kakoil W3 INpUBEIEHHBIX METOAOB HE
HCIIONIB30BAJICS I U3y4EHUs pa3MepoB
sep?

1. paccesHuEe OBICTPBIX IEKTPOHOB HA AIPAX
2.  U3MEpEeHHE  CIEKTPOB  H3JIy4EHUs
ME30aTOMOB

3. norsoiieHne ObICTPBIX HEUTPOHOB SAPaMU
4. HU OJIMH U3 NIEPEUUCIICHHBIX METOJIOB

5. BCE NIEPEYNCIICHHBIE METO/IbI
UCIIOJIb30BAINChH

6. paccesiHue PEHTT€HOBCKOI'0 M3JIy4eHUsl
Ha sAaApax

CrabunpHble  siApa - 3TO
YCTOWUYUBBIE K UCITYCKAHHUIO....

sapa

1. MpOTOHOB UM HEUTPOHOB

2. anbda-yacTHIl

3. 6era-yacTuIl

4. 1100bIX U3 NepeYHCIeHHBIX
5. ramMMa-u3JIy4eHus

PannoaktuBHbIN pacnan

Kak MEHSETCS 3aps saapa
paMOaKTUBHOTO M30TOMa mnpu Oera -

YBCJINIUNBACTCA




pacrajie ¢ HCITyCKaHHeM dJIEKTpoHa?

Kaxk MEHSIETCS 3apsig sapa
PaIMOAaKTUBHOIO H30TONA Mpu OeTa -
pacrnajie ¢ HICIyCKaHUuEeM MO3UTPOHA?

YMEHBIIACTCHA

HenpepbiBHBII XapakTep CIIEKTpa
AJNIEKTPOHOB TpH OeTa- pacmane MOKET
ObITh OOBSICHEH:

1. oOpa3zoBaHueMm sjapa B BO30YKICHHOM
COCTOSIHUM C TIOCIEAYIOIIMM HCITYCKaHHEM
ramMma - U3J1y4eHHUs

2. TOTJOIIEHWEM DSHEPruu DJJICKTPOHOB B

pe3ysbTaTe B3aMMOJCHCTBHS C aTOMaMH
PaZIMOaKTUBHOTO BEIIECTBA

3. TOpPMOXXEHHEM JJIEKTPOHOB B  IIOJIE
MOKUIAEMOTO Spa

4, JHeprusi  Oera-pacmajga  JeJUTCS
caydailHbIM  00pa3oM  MexXay Tpems

YACTHLAMH - POAYKTAMM pacnajaa
5. HECOXpaHEHUEM OHHEPrUM B SIAEPHBIX
peakumsx

6. IPaBUJILHBIN OTBET HE MIPUBEICH
[IpuBenenbl pasnuyHble  (GU3HYECKUE | 1. SIEKTPUUSCKHM 3apsia
BCIUYHHEI. 2. CyMMapHO€ YHCII0 MPOTOHOB U HEUTPOHOB
Ecte nu cpenu HUX Takue, KOTOpble He | 3. Macca
COXpPaHAIOTCS npu pacniaze | 4. TeNTOHHBIN 3apsija
paarOaKTUBHBIX sjep? 5. MOMEHT KOJIWYECTBA JBMIKCHHUS

6. BCE COXPaHAIOTCS

7. HM OJIHA HE COXpaHSIETCS

S nepHble peakun

B XVIII Beke A.JlaBya3be, npumeHss
3aKOH COXPAaHCHHUS MAacChl BEIIECTBA,
MPaBUILHO OOBSCHUI OOXHIaHHE U
TOPEHHE KaK pEakKIHi0 COCIUHCHHS
BelIecTB ¢ kuciaopoaom. CrpaBe/uiuB 1
9TOT 3aKOH B SITICPHBIX PEAKITUSIX?

HE CIIpaBEIJINB

D¢ddexTuBHOE CceueHre B3aUMOICHCTBUS
- 3TO

1. moasi MCOBITABIIMX B3aHMOAEHCTBHE
YacTHIl, OTHECEHHAsl K 4YHCJIY IEeHTPOB
B3aMMOJIEHCTBUSI HA eIMHHIE TUIOMATH
MHUIIEHH

2. mIoUIaAb MOBEPXHOCTH Spa

3. 0 b CeYSHUS Sapa

4. cymmapHas IUIOIIANhL SA€p HA EAMHMUIIC
Jromaan MUIICHN

5. BenWuuHA, BBIUHCIsAeMas 1o Qopmyme
Pezepdopna

. IPaBWJIbHBII OTBET HE MPUBEACH

DddekTuBHOE CEUCHUE SIIEPHOM
peaKiuu uMeeT pa3MepHOCTh

. M?

2
. YacTULa/M
. Kropn
. yacTuua*m
. cTepaanan*m
. IPaBWJIbHBII OTBET HE MPUBEACH

2
2

CocTaBHEIM AAPOM Ha3bIBAIOT...

el AN S N S Il Ko

. IPOMEKYTOYHOE A/IP0, 0Opasyrouieecs
IPpH 3aXBaTE€ YaCTUIbI, BPEMSA KH3HHU
KOTOPOr0 MHOT'0 (0JIbIIIe XapAKTEPHOI0




SI/IEPHOT0 BpeMeHH

2. 41p0, COCTOSAILEE U3 IPOTOHOB U
HEUTPOHOB

3. mroboe pagroakTUBHOE SAPO

4. sapo, HapuUMep, ypaHa - 238, KoTopoe
MO’KET CIIOHTAHHO Pa3Je/InThCs

5. IpaBUJILHBIA OTBET HE MPUBEJICH

€ CHJIbI

S nepHbl
Kaxoe u3 IIPUBEIEHHBIX HIDKE
YTBEPKICHUN HE ABIACTCS

OTJINYUTEIIFHON 0COOCHHOCTBIO SAEPHBIX
cui1? SlnepHble CUIIHI ...

1 .SIBISIFOTCS KOPOTKOACHCTBYFOIITUMHU
2.He 3aBUCAT OT 3apsiJia HyKJIOHOB
3.00J1a1a10T CBOIICTBAMM HACHIIIEHUS

4.3aBUCAT OT B3aWMHOU OopucHTauuu CIIMHOB

YacTHUIL
S5.ABJAIOTCS HEHTPAJIbLHBIMH
6.BCce IpUBEJICHHBIE YTBEPXKICHHSI BEPHBI

K wnykioHam oOTHOCsTCS (IIpaBHIIbHBIC
HOMEpa BBEIUTE Yepe3 Mmpooe)

1. aneKTpoHBI

. IPOTOHBI

. aib(a - YacTUIIbI
. HEUTPOHBI

. IO3UTPOHBI

. Tay - TUNIEPOHBI

K ¢epmuonam otHocsTCs ... (YKaxuTe
HOMeEpa uepes mpoben)

. JJIEKTPOHBI
. IPOTOHBI

. anb(a - YaCTUIIbI
. HEUTPOHBI

. (horons

. HEUTPUHO

. TIA - ME30HBI

O DOWNREPOWMBDEWDN

~

yKa)KI/ITe, Kakuc€ M3 IICPCUHUCICHHBIX
HacCTUIll OTHOCATCA K CTaOMIIBHBIM?

1.poton

2.37€KTPOH

3.1poToH

4. HEeUTpUHO

5.Bce MepeynciIeHHbIe

KakoBa mnpupoma cui, OTKIOHSIOIIUX
anba - 4YacTHIBI OT MNPAMOJIMHEHHOU
TpaekTopuu B onbiTe Pesepdopaa?

1. rpaBUTanIOHHAS

. BCE B PABHOU CTENECHU

. 3JIEKTPOMATHUTHAS

. siAepHas

. TPaBUTAllMOHHAS U siACpHAas

. DJICKTPOMAarHuTHas U siiepHas

Kakpe  xapakTepuCcTMKM  4acTUL U
aHTUYACTHUL] OJUHAKOBBI?
Homepa mnpaBHIBHBIX OTBETOB BBEIUTE

yepes mpoodert.

. Macca

. DJIEKTPUYECKUM 3apsi]
. BpeMsl JKM3HH

. CIIMH

. MAarHUTHBI MOMEHT

AN D WN RPNV AW

. GapuOHHBIN 3apsi]




basza BonpocoB AJi1 OUEHKH CPEAHETO YPOBHS

rlﬁl DopmyIHpOBKa BOIIPOCa BapuaHnTb! 0TBETOB
Beenenune. OCOOEHHOCTH SBJICHUN B MUKPOMHUPE
1 Kakas U3 KpUBBIX MOXET MPEJACTaBIAThH | 3
3aBUCHUMOCTh MAacCChl $iJpa OT aTOMHOTO
HOMEpa TP TMOCTOSSHHOM MacCOBOM
yucne?
2 Boiscuuth, ycTOWuYMBO N SAPO  C | Aa
MOPSAIKOBBIM YHCIOM Z =10THOCUTEIBHO
UCITyCKaHWsl alib(ha-4acTullb?
3 Ecnu anpy cooOmuth sHepruto, paBHyro | 1. pa3genuTcss Ha  COCTaBIAIOIINE
SHEPTUH CBSI3U, TO OHO MIPOTOHBI U HEUTPOHBI
2. UCTBITAET CUIIbHOE BO30YXKIEHUE
3. pa3zaenuTcs Ha JBa HEPABHBIX OCKOJIKA
4. mpUMET AJUTUIICOUIANbHYIO (OpMY
5. HCIYCTUT HECKOJIBKO alb(a-qacTHI]
6. IpaBUJIBLHBIN OTBET HE MIPHUBEICH
7. pe3yabTaTr 3aBHCHUT OT BeJUYHUHBI
ITON IHEPIrUHU
4 Ecte siipo X (X - cumBoi anemenTa, Z - | 1. Ze
3aps0BOe 4McIO Anapa, a A-maccoBoe | 2. Z(
YKCIO0). ( - SAMHUYHBIN 3apsj, € - 3apsn | 3. Ae
no3utpoHa. Uemy paBeH 3apsj sapa? 4. Aqg
5. (A-2)e
6. (A-2)q
5 Ectp snpo X (X - cumBoxa anemenrta, Z - | 1. Z kr
3apsI0BOe 4YHCIO snupa, a A-maccoBoe | 2. Z a.e.M.
grcio). Yemy paBHa macca sapa? 3. Akr
4. Aaewm.
5. (A-Z) a.e.m.
6. npaBUJIbHBII OTBET HE MPUBEAEH
6 Ha rpaduke OTMEYEHBI BCE | MPOTOHBI MO3UTPOHBI
CYIIECTBYIOIIME CTaOWUIbHBIE siapa. Z -
MOPSAAKOBBIM  HOMep, N - 4ucio
HEUTpPOHOB B sAnpe. Aapo ¢ Z =50 N = 51
He cra0uwibHO. Kakue uacTHIl OHO
MOXET
UCIyCKaTh?
DKCIepUMEeHTaIbHasl TEXHUKA NCCIIEA0BAaHUI 10 (QU3UKE s1pa
1 PaGota nuknoTpoHa ocHOBaHa Ha 1.He 3aBHCHT OT IHEPIrUH YACTHIbI
COOTHOIIICHUHT 2.yBEIIMYUBAETCSA C POCTOM YHEPTUH
mv? /R =qvB YaCTUIIEI
Kaxkoe 3akiroueHre MOXKHO CI€NIaTh O 3.yMEHBIIAETCS C POCTOM SHEPTUU
4acTOTE BpalEHUsI YaCTHUIIbI? YaCTHUIIBI
4.00paTHO MPOTIOPITMOHAIHHA BEIMUNHE
WHIYKIAH
S5.HE 3aBUCUT OT MACChI YACTHIIbI
2 Hcnonbs3oBaHKe BCTPEUHBIX MTYYKOB l.cnenaTh yCKOpUTENh KOMITAKTHEE

IIO3BOJISACT

2.MOBBICUTH SHEPTHIO CTATKABAIOIITUXCSI
YaCTHI]
3.yBETUYUTH YHCIIO HAOJI01aeMbIX




SIIEPHBIX PEaKIUn
4.yBeJIMYUTH BO3MOKHYI0 MacCy
POKAAIOMINXCS YACTHI

Kako# u3 npuBeIeHHBIX JETEKTOPOB
MO>KHO MCIIOJIb30BaTh JJIsl pErUCTpalui
OBICTPBIX JIEKTPOHOB?

1. CUMHTWIIISILIMOHHBIN JIETEKTOP.

2. razopa3psHbli cueTyuk ['eitrepa.
3. kamepa Bunnbcona.

4. Bce MepeUnCICHHBIE IETEKTOPBI

5. Bce NepevyucJIeHHbIe 1eTeKTOPbI,
KpoMe kaMepbl Buiibcona.

. IIOJTYIIPOBOJHUKOBBIMN IETEKTOP.

Kakoii 3 npuBeiIeHHBIX IETEKTOPOB
MOKHO

WCIIOJIB30BAaTh ISl PETUCTPALINH alTb(a-
yacTuil?

. CUMHTWLISIHUOHHBIIN 1€TEKTOP

. razopaspsiaHbli cuetyuk ['eirepa
. kamepa Bunbcona

. Bce NepeYHciIeHHbIe 1eTeKTOPbI
. TIOJIYIIPOBOTHUKOBBII JIETEKTOP

Kako# u3 nepednciieHHbIX IETEKTOPOB
o0yajjaeT HauXy/JIIUM SHEPreTHUECKUM
pasperieHuem?

. HIOHU3ALlMOHHAs KaMmepa
. CUHUHTWUISIUMOHHBIN IE€TEKTOP

. IPONIOPUMOHAIIBHBIN CYETYUK

. cueTyuk I'eiirepa

5. MOJYyIIPOBOIHUKOBBIN IE€TEKTOP

6. y BCeX MEpPEUYUCICHHBIX pa3perieHue
OJIMHAKOBO

LWL WD~

Kakoii u3 nepednciaeHHbIX JETEKTOPOB
o0J1a1aeT HAMITYYIITNM SHEPTeTUICCKUM
paszpernieHuem?

. AIOHU3AIlMOHHAs KaMepa
. CHMHTWUISILMOHHBIN IETEKTOP

. IPONIOPLHUOHAIBHBIN CUETUUK

. cueTyuK ['eiirepa

. TIOJIyIIPOBOIHUKOBBII1 1eTEKTOP

. Y BCEX MEPEUUCIICHHBIX pa3pelIcHue
0JINHAKOBO HYKJIOHOB

AN OB W —

PannoaktuBHbIN pacnajn

Okono Bac Moryr mpoHecth | T
PaZMOAaKTUBHOIO RJIEMEHTAa C KOPOTKUM
NepuoJoM  mojypacnaga wimd 1 r
PaZMOaKTUBHOIO 3JIeMEHTa C OOJIbIIUM
nepuogoM nogaypacnazna. Kakoir u3 HUX

111 Bac Oosee onaceH?

nepBbIi

N3 20 o1MHAKOBBIX PaJMOAKTUBHBIX SIIEP
3a | MHMH UCHOBITAIO pPagUOAKTUBHBIN
pacnax 10 anep. 3a cleqyomyr0 MUHYTY
UCIBITAIOT pacray

1. 10 spnep

2.5 sanep

3.0t 0 o 5 samep

4.0t 0 10 10 sinep

5. IpaBUJIBHBIN OTBET HE PUBEJICH

Kakoit uzoron oOpasyercs u3 Li mocne
OJIHOTO OeTa-pacrajga W OAHOro anb(da-
pacniaga?

B kauecTBe oTBeTa BBEIMTE Ha3BAaHHUE WIIH
3HAaK XMMHUYECKOI'0 3JIEeMEHTA.

reJuu

N - uymcino paawoOakTUBHBIX saep, t -
BpeMs.
UTo oTiIMyYaeT OJHy KPUBYIO OT IPYTOn?

AKTUBHOCTH

OCHOBHBIC CBOMCTBA AACP U SJICMCHTAPHLBIX YaCTHUIL]

VYkaxuTe  pacnpeielieHne  IUIOTHOCTH
SIIEPHOM  MaTepUM M DIJIEKTPUUYECKOTO

1A-A
2 b-B




3apsana mia chepuueckoro sapa. A - | 3T-A
pacnpenenenue depmu , b - | 4b-T
SKCIOHEHLIMAJIbHASL 3aBUCUMOCTh, B -
JIMHEHas 3aBUCUMOCTh, I - 4acTh BETBU
rUnepOOoIIbI.
OtBet B bopme 4HCla,
COOTBETCTBYIOIIETO BApUAHTY
COCTaBJIECHHOMY M3 Hap.
Kakas w3 nmnpuBeneHHbIX  BenM4YMH | 1. Macca
HETOCPEJCTBEHHO CBsi3aHa C (HOPMOIA | 2. MATHUTHBIA MOMEHT
sapa 3. KBaJpPYNOJbHBIH 3JIeKTPHYECKHH
MOMEHT
4. 4eTHOCTh

S. IpaBUJIbHBIN OTBET HE IPUBEJICH

Ecnu yucna mpoTOHOB M HEUTPOHOB B
siIpe YeTHBIE, TO CIHH SiJpa B OCHOBHOM
COCTOSIHHH ...

PaBeH HYJII0

Kaxkon nopsinok umeror pasmeps! cpennux | 1E-14

U TSDKEJNbIX saep?

Otset npusectu B CU.

CeueHue Kakoro U3 IpUBEICHHBIX | . Ympyroe paccesHHMe NPOTOHOB Ha
IIPOLIECCOB MOXHO omnucarb (opMyJoH s | sapax

= 3,14R,2? 2. VYopyroe paccesHUE MEIEHHBIX

HEHWTPOHOB Ha sAJIpax

3. Heynpyroe paccessHue OBICTPBIX
HEHTPOHOB Ha sAApax

4. VYnopyroe paccesHUE D3JIEKTPOHOB Ha
Aanpax

5. VYmpyroe paccesHue DIEKTPOHOB Ha
Aanpax

6. Bo Bcex yka3zaHHBIX Cilydasx

7. Hu B OHOM M3 yKa3aHHBIX CIIy4acB

S nepHble peakuuu
Ceuenne 00pa3oBaHusl COCTABHOTO si/ipa 1. sHeprus  B030y:jaeHus  saApa
npu 3axBare HEHUTpOHA HOCHUT | COBIIA/1aeT ¢ OAHUM U3 YPOBHeH sigpa
PE30HAHCHBIN 2. sHeprusi BO30YKJICHUs siipa COBIAIAET
Xapaxrep. Makcumym CEUYEHUs | C SHEPrueil CBsA3M HEUTpOHA
MIPUXOJIUTCS 3. paBHa SHEPTUH CBSI3M HEUTPOHA B SPE

Ha sHepruto Eo , mpu koTopoit (koTopast)

4. paBHa CpelHEW DSHEPruu
MPUXOISALIEHCS HA HYKJIOH
S. IpaBUJILHBIN OTBET HE NPUBEJICH

CBSI3H,

DHeprus peakuu - 3To

1. pasHocTh MeKAY MOJIy4YeHHOI B

PeaKI My JHEepruei u 3aTpavyeHHon

JHepruei

2. sHeprus, BBIAEISIOIAsACS B pEaKLUU B

BH/JI€ KHHETUYECKON SHEPIUU
pasJIeTalIUXCs YaCTHUL]

3. MoyHas YHEPrus MPOIYKTOB PEAKLIUH

4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE

peakuuu

5. DHeprus B3aUMOJEHUCTBHS YaCTHLL,

YYAaCTBYIOUIUX B PEAKIUU




6. MPaBUJILHBINA OTBET HE MPUBEJICH

Bo03M0HO 111 pe30HaHCHOE BO30YKICHHE
sapa CO0-57 ramma- Jy4yaMud 53TOTO JKe
paiMoOaKkTUBHOIO  u30Toma?  DHeprus
HcnyckaeMbix KBaHTOB 14.4 k3B, cpengnee
BpeMs JKU3HU BO30YXKJIEHHOTO ypoBHS 10

’c.

HE BO3MOXKHO

S nepHble cuibl

Kakue W3 TmepeunciIeHHBIX 4YacTHI[ He
OTHOCSITCS. K WMCTUHHO JJICMEHTAapHBIM B
HacTosmee BpeMs (B TOM CMBICIIE, YTO
OHM COCTOAT U3 JIPYTHMX HW3BECTHBIX
4acTHIl)?

1. npoton
2. HEHTPOH
3. MIOOH
4. n1-Me30H
5. 3JIEKTPOH
6. GoTOH

Peakuus p + e- --> n Bo3MoOxHa?
Bribepute  mpaBUiIbHBIE — 3aKIIOYEHUS
OTHOCHUTEJILHO BO3MOKHOCTH PEAKIIHH.

1. BO3MOXHa, T.K. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/ia BHIMOTHECH

2. BO3MOXHA, €CIM DHEPIrHsl AJIEKTPOHA
JIOCTaTOYHA BEJINKA

3. He BO3MOKHA HH MNPH KaKHX
YCJI0BHSIX

4. BO3MOXHA BCEerJa

SnepHble CUIIBI 3aBUCAT OT CIIMHA. DTO
BBITE€KAET U3 (PAKTOPOB, IPUBEIECHHBIX
Huxe. Kakoil n3 gpakTopoB kK HUM He
OTHOCUTCS?

1. 01HO U TOXE AP0 C pa3IUUHBIM

CIMHAMHM 00JIa1aeT Pa3INuHbIMH
SHEPIrHUsMHU CBSI3U.

2. paccesiHHE HEUTPOHOB HA MMPOTOHAX

YYBCTBUTEIHHO K OPHUEHTAIMSIM CITUHA

3. 0COOEHHOCTH paccesiHusI HEHTPOHOB Ha

MOJIEKyJIaX BOJOPOAA

4. MarHUTHbIE MOMEHTHI (HATIpUMep Y

JAeiiTOHA) He A/ IMTHBHBI

B npupoze cymecTByIoT 4eTbipe Buia
B3aUMOJICUCTBUI

a) CWIIbHBIE siIepHbIE B3auMoecTBus Fs
0) cnabsie Fen

B) 2JIEKTPOMarHuTHele Fam

I') rpaBUTallMOHHbIE FTp

Ecnu ucnonb3oBaTh CUCTEMBl €MHMII, B
KOTOPBIX  XapaKTEPUCTHKH  KOHCTAHT
B3aUMOJICHCTBHUS, COOTBETCTBYIOIIUE
3THM CHJIaM, Oe3pa3MepHbI, TO MBI
MOJIyYUM CJIEYIOIIHE COOTHOIIEHUs (IUIs
B3aMMOJICHCTBHST BHYTPH sipa  JIBYX
HYKJIOHOB).

1. Frp <Fca <Fam < Fa
2. Fa <Fam <Fcn <Frp
3. Frp <Fam <Fcn <Fs
4. Fcn < Fom < Frp <Fs
5. Fa <Fsm <Fcn <Frp
6. Fcn <Fam < Frp <Fs

S nepHble B3auMOJEHCTBUS MOKHO
OOBACHUTE:

1. 0OMeHOM MeKIY HYKJIOHAMM TH -
Me30HaMH.

2. UCITyCKaHHWEM | TIoTJIoeHneM (HoToHa
HYKJIOHAMH

3. oOMeHOM MeX Ay HyKJIOHaMH MIO -
ME30HaAMH

4. B HaCTOAILIMI MOMEHT HET IOCTOBEPHOM
TEOpUH, OOBICHSIOICH

sIIEPHBIC B3aUMOJICHCTBHUS.




NpaBWIBHBIN OTBET HE MPHUBEICH.
HYKJIOHBI 0OMEHUBAIOTCS YOHOHAMHU

Kakoe cBOMCTBO sJIepHBIX CUJI TTO3BOJIAIIO
paccMaTpuBaTh MPOTOH U HEUTPOH Kak
JIBA COCTOSIHUSI OMHOU U TOH K€ YaCTHULIBI?
S nepHbie cumbl:

5.
6.
1. HEe LIeHTpaIbHbI

2. 0071a10T CBOMCTBOM HACHIIICHUS

3. 3aBHCAT OT CIIMHA

4. He 3aBHCHAT OT YJIEKTPHUUECKOTO
3apsiia B3auMOJEeCTBYIOIIMX YaCTHII
5. IMEI0T OOBEMHBIN XapaKTep

6. CpeJI IIPUBEICHHBIX TAKOT'O HET

baza KOHTPOJIbHBIX 3aI[aHI/II71 JJI51 OOCHKHW BBICOKOI'O YPOBH:

Ne
/
o

dopmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Beenenne. OCOOEHHOCTH SIBJICHUH B MUKPOMHUPE

Onpenenuth ¢  MOMOIIBIO  TaOJIMYHBIX
3HAUEHUH MAacC HYKJIHJIOB DJHEPTHUIO0 CBS3H
HelTpoHa B spe “*Neo

6.759 M»>B

Ompenenutb ¢  MOMOIIBIO  TaOJUYHBIX
3HAYEHUI MacC HYKJIHJIOB SHEPTHUIO CBS3H 0.
gacTuIml B sape 2:Neio

7,348 M»B

[Ipy pangloakTUBHOM pacrage aapa 22°Rags
BBUICTACT o-4acTWma . W3BeCTHO, 4YTO B
oOpazue paauss Maccoil 1 Mr Kaxayro
cekyHAay pacmagatotcs 3,7 - 107 amep.  a-
YaCTHUIIbI BBIJIETAIOIINE U3 STOT0 00pasia 3a 2
yaca, UMEIOT cyMMapHyto sHepruio 205 mJIx.
Kakyro sHepruio mmeer kaxjaas o-4actuia’?
OtBer mnpuBenutre B K3B ¢ TOYHOCTBIO
+100x3B.

4800 x3B.

IIpn paarOaKTUBHOM pacriaze
anpa *°Ragg BbITIETAaeT (-4aCTHIA C SHEpPrUei
4800 k3B. U3BectHO, uTO B 0Opasue paaus,
Maccoil 1 MKr,  KaXIyl0  CEKyHIY
pacraaroTcs 3,7-10* anep. Kaxyro
CYMMapHyI0 53HEPrul0 HUMEIOT 0-4acTHIIbI,
obOpasyrommuecst B 3ToM obpasme 3a 1 yac?
OtBer npuBeaute B Mk, okpyriure 1o 1
3HAKa M1OCJIE 3aIATOM.

0,1 m/I:x

Onpenenuth € MOMOUIBIO  TaOIHYHBIX
3HAUEHWH  MacC  HYKIWJAOB  DHEPTHIO,
HEOOXOMMMYIO ISl pasjeneHus sapa °0Os Ha
YETHIPE OJIMHAKOBBIC YACTHUIIBI.

14.439 M»>B

SKCHepI/IMCHTaHBHaH TEXHHKA UCCISAOBAaHUN IO (I)I/I3I/IKC AApa

C Kakol OTHOCHUTEJILHOW Hamo CcOIMKaTh
KPUCTATMYECKUI HWCTOYHUK, COAEpKaIlnui
Bo30yxkaeHHble  siapa  Ir-191  (sHeprus
Bo30OyxkaeHuss 129 wdB), ¢ wMwuieHslo,
coaepxarieit ceodoansie sapa Ir-191, atobsr
HAONIOOAaTh  MAaKCHMAaJbHOE  IOIVIOLIEHHUE
raMMa-KBaHTOB B MUIIICHU?

10 cm/c




B wmwmaapudeckoM — mponopuuoHanbHOM | 0,7 Mc
CUYETYHKE MyYOK YaCTHUI] 00pa3yeT 0ObeMHYIO
noHmzaiuio. OICHUTh BpeMs CcOOMpaHus
MOHOB B TAKOM CYETUWKE, HAMIOJTHCHHOM IPH
HOpMaJIbHOM JaBiieHuH. Paguyc katona 1 cm,
paaguyc anoma 0,02 cMm, pa3HOCUTH
NOTEHIMAJIOB MEXIYy aHOIOM M KaTOJOM
2500 B, mHOABMXKHOCTH ITOJIOKHUTENBHBIX
roHoB aprona 1,4 cm%/(B c)

OauH W3 caMbIX COBpeMeHHBIX MeTonos | 1,510 em? ¢!
orpeziesieHUs] BPEMEHU KU3HU HEUTPOHOB 1O
OTHONIICHHIO K OeTa-pacmajy COCTOUT B
M3MEpPEHUHN YHuClIa MPOTOHOB, 00pa3YOMIMX
IpHU TPOJIETe MEJICHHBIX HEUTPOHOB Hepe3
MPOMEXKYTOK  (POKYCHUPYIOLIUH  CHUCTEMBI
JeTeKTopa  NpoTOHOB.  Hantm  4mcno
MPOTOHOB, MOCTYMAIOIIUX Ha JIETEKTOp, €CIU
JUIMHA TIPOMEXYTKAa, B KOTOPOM IPOTOHBI
pacnamaiorcs, paBHa 20 cMm, TIOTOK
MEJUICHHBIX ~ HEUTPOHOB 108 em? ¢t
CKOPOCTh HEUTPOHOB 2 KM/C, 3 (HEKTUBHOCTh
coopa mporoHoB 100%.

OCHOBHBIE CBOMCTBa AACP U 3JICMCHTAPHBIX YaCTHI]

Onpenenutb Maccy sjpa auTus, ecid macca | 7,01436 a.e.m
HEeUTpasibHOTO aroMa JuTHs pasHa 7,01601 a.

€. M.
[TokouBieecs PO panona *2%gRn | 291 km/c
BBIOPOCHJIO O-9ACTHILy CO CKOPOCTbIO V=16
Mwm/c. B kakoe sApo MpeBpaTUIOCH SIIPO
panoHa? Kakyroo cKOpoCTb Vi MOIYYHUIIO OHO B
pe3ynbTaTe OTaauu?

Kakyro CKOPOCTH \% npuobpetaet | 3,25 m/c
HEepBOHAYAIILHO MOKOUBIIHUHCS aToM
BOJOpOJa IpU  HCIycKaHuu  (poToHa,
COOTBETCTBYIOLIIETO TOJIOBHOW JIMHUU CEpPHUU

Jlaitmana?
Kakyro CKOPOCTh v npuobperaet | 0,6 m/c
NEpBOHAYATIBHO TTOKOMUBIITHUMCS aToOM

BOJIOpOJIa  TpU  HUCIycKaHMH  (HOTOHa,
COOTBETCTBYIOILIETO TOJIOBHOHN JIMHUM CEpUU
banpmepa?

PannoaktuBHBIN pacnaj

Kaxkas monst pannoakTUBHBIX sifiep kobanbta, | 0,25
nepuoj; Toiypacmana KoTtopeix 71,3 mHA,
pacrazuercst 3a Mecsil?

Ckonbko B-uactuir ucnyckaer B Tteuenue | 1,13 10° jer
omuoro vaca 1,0 Mxr m3oroma Na?*, mepuon
1oJlypacnazsa KoToporo paseH 15 4?

Haiitu nocrosHuyro pacnaga u cpeanee | 0,9 10° ¢
BpeMsl JKU3HH PaHoaKTUBHOro uzorona Co>,
€CIIM  WM3BECTHO, 4TO €ro aKTHBHOCTb
ymenbliaercss Ha 4,0% 3a wac? Ilpomykr




pacrajia HepaauOaKTHBCH.

Ipenapar UZ»®maccer 1,0 r  wusmywaer
1,24*10* q-gacTuil B cekyHny. Haittu nepuon
MoJTypacrnaja 3TOT0 W30TONA M aKTHUBHOCTH
npenapara.

4.48 10° jet

Onpenenuth € MOMOIIBIO  TaOIMYHBIX
3HAYEHWH Macc aTOMOB CKOPOCTh sjipa,
BO3HUKAWOIIET0 B pe3yibTare K-3axBara B
atome Be’, ecrm nouepHee s1po okasbIBaeTCs
HETOCPEICTBEHHO B OCHOBHOM COCTOSTHUH.

40 xm/c

SlnepHble peakiu

Heittpon wucnbiTanm yrpyroe coyIapeHue ¢
MIEPBOHAYAJIBHO TOKOMBUIMMCS JIEMTOHOM.
Ornpenenutb A0 KUHETUYECKON HSHEPruu,
TEepsieMyl0  HEHUTpOHOM  MpH  J0OOBOM
COyJapeHuu

0,89

Onpenenutsb 3Ha4YeHue MaKCUMaJIbHO
BO3MOJKHOTO yIJIa, HA KOTOPBIN PacCenBaeTcs
JEUTOH MpU  YOPYrOM COYAApEHHH C
NEPBOHAYAILHO MOKOWBIIMMCS IPOTOHOM.

30°

HaiiTu sHepruo cBs3M sjapa, KOTOPOE HMMEET
OJIMHAKOBOE YHCIIO MTPOTOHOB M HEHTPOHOB U
pamuyc, B MOJTOpa pa3a MEHBIIUN pajuyca
sanpa Al

56 M>B

BbIuuciuTh 3HEPruIo, HEOOXOMUMYIO ISt
pasnenenns sapa Ne? Ha 1Be a-uacTHIBI K
aapo C?, ecrtu M3BECTHO, UTO YHEPTHH CBA3M
Ha oauH HyKIoH B sagpax Ne?, He'wn
cv? paBHBI cooTBeTcTBeHHO 8,03, 7,07 u 7,68
M>5>B.

11,88 a.e.m.

S nepHble cusl

Ornpenenursb KHHETHYECKYIO suepruro | 4Q/A
JIOYEepHETo sjipa, 00pa3yrolerocss npu aiabda-
pacmaje sapa ¢ MacCOBBIM YHCIOM A. DHEprus
anba-pacnana Q.

Kakue u3 HIKeCIeIyFOIIHUX MPOIeCCOB 1,2,3

3arperieHbl 3aKOHOM COXPaHEHHS JIENTOHHOTO
3apsja:

)n—op+te+v;

Q)nt - pu+e +eh;

)T oWty

Ap+e —>ntv;

S5)ut —> et +vtv;

6) K — pu +v?




24.

25.
26.
217.
28.
29.
30.

Bonpocsl k 3k3ameny
DHeprus CTOJIKHOBEHHUS YacTUll, HeoOXoauMasi 1Jis POXKIACHHSI HOBOM YaCTHUIIBI C 3alaHHOM
Maccou.
[IpuHUMITBI IEWCTBUSA U OCHOBHBIE TAPAMETPHI COBPEMEHHBIX YCKOPUTEIIEH.
B3aumoneiicTBue U31y4eHH ¢ BEIECTBOM (3apsKEHHBIE YaCTULIbI, FTaMMa-U31y4eHHE).
Metonsl peructpauuu u3nydeHuil. CYETYMKM 3JIEMEHTapHbIX YaCTHUIl, CJIEAOBbBIE
JIETEKTOPBI.
Maccsl, 3apsiibl, pa3Mepsl A11€p, METObl X U3MEPEHHUS.
CnuH 1 MarHUTHBIA MOMEHT.
®opwma sigpa. YetHoCTh. MOI€NIM AaTOMHBIX SIIEP.
Mopenu aroMHbIX sep. KanenbHas Mozensb.
Monenu atomubix siaep. @opmyna Beizekkepa 1uis Mace saep.
Mopnenu atoMHBIX saep. O0omodedHast MOACIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJiMOaKTUBHOTO pacIa/ia.
3aKOHOMEPHOCTH alib(ha-pacrajga ¥ UX KBAHTOBO-MEXaHHUECKOE OOBSICHCHHE.
bera-pacnazn. Cnektp O6eta-uactuil. Macca HEHTPHUHO.
I'amma-uznyuenue suep.
Snepnas uzomepus.
Dddext Meccbayspa u ero npuMEHEHHE B (PU3HKE U TEXHHKE.
OO61re 3aKOHOMEPHOCTH SJIEPHBIX PEaKIHil.
DHeprus Bo30YKICHHS COCTABHOTO si/Ipa. DHEPreTHYECKast 3aBUCUMOCTh CCUCHUSI.
OCHOBHBIE IPOLIECCHI B3AUMOJIEHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH peaKINK MO ACHCTBUEM 3apsIKEHHBIX YaCTHII.
[enenue TsokenbIx saep. banaHc sHEpruy U MEXaHU3M JIEJICHUSI.
Kputnueckuii pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEPHBIX CHJI KaK pe3yJbTaT HM3Y4YEHHUS CBSA3aHHOIO COCTOSIHUS, HYKJIOH-
HYKJIOHHOTO PaCCesHHSI.
Panuyc neicTBusl SAEpHBIX CHII, 3apsoBasi HE3aBUCUMOCTb, 3aBUCHUMOCTb OT CIIMHA,
OOMEHHBIN XapaKTep sIACPHBIX CHIL
Me3oHHas Teopus AAEPHBIX CHIL.
Krnaccudukanust aneMeHTapHbIX YaCTHI] MO THUITY B3aUMOICHCTBHS.
JlenToHBL.
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue aapoHOB.
Enunas Teopust B3auMOIEHCTBUSA.



IIpuMepsl 3K3aMeHAUMOHHBIX 3aAaHUI

rlﬁl dopMynHrpoBKa BONpoca Bapuantsr oTBeTOB
1 Ectp sanpo X (X - cumBo anementa, Z - | 1. Ze
3apsI0BOE YHCIO snpa, a A-maccoBoe | 2. Z(
YKCII0). (| - AMHUYHBIN 3aps, € - 3apsan | 3. Ae
no3uTtpoHa. Yemy paBeH 3apsa sjapa? 4. Aq
5. (A-2)e
6. (A-Z)q
2 Kaxkoii U3 npuBeIeHHBIX JETEKTOPOB l. CHMHTUIUISSUOHHBINA IETEKTOP
MOKHO 2. razopa3psIHbIi cueTuuk [ eiirepa
UCIIOJIb30BATh JJIsl peructpanuu anbda- | 3. kamepa Bunbcona
4acTHIl? 4. Bce mepevncieHHbIE 1eTEeKTOPDI
5. MOAYNIPOBOIHUKOBBIN IETEKTOP
3 Ecin uyncna npoTOHOB M HEUTPOHOB B | paBEeH HYJIIO
AJIpe YeTHBIC, TO CIHH siIpa B OCHOBHOM
COCTOSIHHH ...
4 DHeprus peakiuu - 3To 1. pa3HOCTH MeKIY MOJIYYEeHHOI B
peakuuM 3Hepruei U 3aTpavyeHHOon
Hepruei
2. DHEprus, BBIICISIONIASICS B PEAKIIUU B
BU/JIC KHHETUYECKON YHEPTHH
pa3NeTaoMIUXCs YaCTHI]
3. moJyiHast PHEPTHs MPOIYKTOB peakluu
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. BHeprus B3aUMOJAECHCTBHS YacTHLL,
YYaCTBYIOIIMX B PEAKIINH
6. MPaBUJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aUMOIEUCTBUS MOKHO 1. oOMeHOM MeKIy HYKJIOHAMMU IH -
OOBSCHUTD: ME30HAMM.
2. UCITyCKaHUEM H TIOTJIONEHHEM (OTOHA
HYKJIOHAMH
3. 0OMeHOM MEXIy HYKJIOHAMU MIO -
ME30HaMH
4. B HACTOSAIIUA MOMEHT HET
JIOCTOBEPHOM TEOpUU, OOBICHSIOMIEH
sIIEpHBIE B3aUMOJIEHCTBHUS.
5. MpaBUJIbHBINA OTBET HE MPUBE/IECH.
6. HYKJIOHBI 0OMEHHMBAIOTCs (POHOHAMHU
6 B muHApraeckoMm | 0,7 mc
MPOMOPIUOHAIIBHOM ~ CUETYHKE IY4YOK
YaCTHIL oOpazyer 00BEMHYIO
MOHU3ALIHNIO. OueHuTb BpeMsi

coOMpaHusi MOHOB B TAaKOM CUYETYHKE,
HAIIOJIHCHHOM npu HOPMaJIbHOM
naBieHuu. Pagunyc karoga 1 cM, paauyc
anoza 0,02 cMm, pa3HOCUTH MOTEHLHUATIOB
MEXIy aHogoM u karogom 2500 B,
MOJIBMKHOCTDb ITOJIOKHTCILHBIX HOHOB
aprona 1,4 cm?/(B ¢)




Kakyio ckopocte Vv mpuobperaet
[IEPBOHAYAJIBHO  [MOKOMBLIMKCS  aTOM
BOJOpPOJa MpH UCHYCKaHUU (OTOHA,
COOTBETCTBYIOLETO TOJIOBHOM JIMHUU
cepuu banbmepa?

0,6 m/c

CKONbKO ~ [-4acTHIl  HUCIYCKaeTr B
TeueHue ojHoro 4vaca 1,0 MKr uzorona
Na?*, mepmon momypacmaja KOTOPOTO
paBeH 15 4?

1,13 105 ner

Haittu sHepruro cBA3u sapa, KOTOpPOE
UMeEeT OJINHAKOBOE YHCIIO MPOTOHOB M
HEUTPOHOB U pajuyc, B IOJITOpa pasa
MeHbIIHiT paguyca sapa Al

56 Mh>B

10

Kakue u3 HIKecneayromux mpoeccoB
3aIpenieHbl 3aKOHOM COXPaHEHUS
JIEITOHHOT O 3apsija:

n—opt+e+v;

nt - pu+e +e’;

)T oWty

4p+e —>n+tv;

S)ut —» e +vtv;

6) K —» uw +v?

1,2,3




RROoOoNO O R~LNE

24,

25.
26.
27,
28.
29.
30.
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1.
12.
13.
14.
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16.
17.
18.
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20.
21.
22,
23.

IIpunoxenne 2

TunoBbie KOHTPOJIbHbIE BONPOCHI [IJI IPOMEKYTOYHOM aTTecTAlUU
DHeprus CTOJKHOBEHUS YaCTHUIl, HEOOX0AUMas Ui POXKACHUSI HOBOM YaCTHIIbI C 3aIaHHOM Maccoil.
[IpuHUUMIIBI AEUCTBUS U OCHOBHBIE TTAPAMETPhl COBPEMEHHBIX YCKOPUTEIIEH.
BiaumopeiicTBue U3Iy4eHHI ¢ BEIIECTBOM (3apsKEHHBIE YAaCTHIIbI, TaMMa-U3Ty4YeHHeE).
Meroasl peructpanuu u3iydeHuil. C4ETUUKHU JIEMEHTAPHBIX YACTHII, CIIEIOBBIC I€TEKTOPHI.
Maccbl, 3apsiabl, pa3Mephl s1ep, METOIbI UX U3MEPEHUSI.
CnuH ¥ MarHUTHBIA MOMEHT.
®dopwma sapa. YetHOCTh. MoJi€sI aTOMHBIX SJIEP.
Mogenu aroMHbIX snep. KanensHas Mozensb.
Mogenu aroMubIX sifep. @opmyna Belnzekkepa 1j1s Mace siaep.
Mopenu aromubIx sjaep. O6or1oueyHass MOJIEb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJiIMOAKTUBHOTO PacCIajia.
3aKOHOMEPHOCTH allb(a-pacraga ¥ UX KBAHTOBO-MEXaHHUECKOE OOBSICHEHHUE.
bera-pacnan. Criektp 6eTa-dactuil. Macca HEUTPUHO.
I'amma-uznydenue sauep.
AnepHas uzomepusi.
Dddext Meccbayspa u ero npuMeHeHne B GU3UKE U TEXHUKE.
OO0111e 3aKOHOMEPHOCTH SJICPHBIX PEAKIUH.
DHeprust BO30YKIEHUsI COCTABHOIO si/ipa. JHEPreTHYeCKasi 3aBUCUMOCTh CEUCHHUS.
OcHOBHBIE NPOLECCHI B3AUMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH PEeaKIINH MO JCHCTBUEM 3apsHKEHHBIX YaCTHII.
Jenenue TsokenbIX Anep. bananc 3Hepruu U MexXaHu3M JEJIeHUS.
Kputnueckuit pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEPHBIX CUJI KaK pe3yjbTaT M3YYEHHUs CBSI3aHHOTO COCTOSIHUSA, HYKIOH-HYKJIOHHOI'O
paccesiHusl.
Pamuyc neficTBUS SAEpHBIX CHUJI, 3apsiioBas HE3aBHUCHUMOCThH, 3aBHCHUMOCTh OT CIIMHA, OOMEHHBIH
XapakTep SIACPHBIX CUJL.
Me3oHHas Teopust AAEPHBIX CHIL.
Knaccudukanus smeMeHTapHbIX YaCTHIL IO TUITY B3aUMOJICHCTBHSI.
JleniToHBL.
DKCIEePUMEHTATBHOE JI0KA3aTEIbCTBO CYIIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue agpoHOB.
Enunas Teopust B3aMMOJEHCTBHS.



TunoBbie KOHTPOJIBHBIC 3aJaHUA TJI51 HpOMe)l(yTO‘lHOﬁ aTTeCTAalluN

J‘;{ dopMynHrpoBKa Bopoca Bapuantsl oTBETOB
1 Ects sapo X (X - cumBon snemenra, Z - | 1. Ze
3apsI0BOE YHCIIO Spa, a A-MaccoBoe 4ucio). | 2. Zq
q - eAMHUYHBIN 3apsl, € - 3aps] mo3uTpoHa. | 3. Ae
Uemy paBeH 3apsia sapa? 4. Aq
5. (A-2)e
6. (A-Z)q
2 Kako# u3 npuBeIeHHBIX JETEKTOPOB MOKHO 1. CUMHTWIIISAMOHHBIN 1ETEKTOP
UCIIOJIb30BAaTh JJI PETUCTpalluu anbda- 2. razopa3psHbli cueTuuk ['elirepa
qacTui? 3. kamepa Bunbcona
4. Bce mepeyncaeHHbIE 1eTeKTOPbI
5. MOJYIPOBOJHUKOBBIN IETEKTOP
3 Ecnn uuciia mpoTOHOB M HEUTPOHOB B AJpE | paBeH HYJII0
YeTHbIE, TO CHOUH sApa B OCHOBHOM
COCTOSIHUH ...
4 DHeprus peakuuu - 3To 1. pazHOoCTB MeKAY NMOJIy4YEeHHOI B peakuuu
JHepruei U 3aTPpayeHHO JHepruei
2. 3Heprus, BhIICISIOMIAsACSA B PEaK[UU B BUJE
KUHETUYECKOUN 3HEpruun
pa3JIeTAIOIINXCS YaCTHIL]
3. nonHasi 3HEPrus MPOAYKTOB PEaKLUU
4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE
peakuuu
5. BHeprus B3aUMOAECHCTBHS YaCTHLL,
YYaCTBYIOIIMX B pEAKIIUU
6. IpaBWIbHBIN OTBET HE IPUBE/ICH
5 SnepHble B3aMMOIEUCTBUS MOKHO 1. oOMeHOM MekIy HYKJIOHAMMU T -
OOBSICHUTB: Me30HAMM.
2. UCIyCKaHHEM U TOTJIoLIeHneM (poToHa
HYKJIOHaMH
3. 0OMEeHOM MeXly HYKJIOHAaMH MIO - M@30HaMHU
4. B HaCTOSIILIMH MOMEHT HET JOCTOBEPHOM
TEOpPHH, OOBSICHAIOLIECH
s,IEpHbIE B3aUMO/IEUCTBUS.
5. IpaBUJIBLHBINA OTBET HE NPUBE/ECH.
6. HyKJIOHbI 0OMEHHBAIOTCSI POHOHAMHU
6 B  mumuaapuyeckoM  npomnopuuoHanbHoM | 0,7 mc
CYETUMKE IMYYOK YacTull 00pazyer 00bEMHYIO
noHm3aumio. OueHuTh BpeMs coOupaHus
HMOHOB B TaKOM CYETYUKE, HAMIOJHEHHOM IpH
HOpMaJbHOM JaBieHuH. Paguyc karoga 1 cwm,
pamuyc anoma 0,02 cMm, pa3HOCHTH
MIOTEHLIMAJIOB MEXKIY aHOAOM U KaToJIOoM
2500 B, mNOABMKXHOCTH ITOJIOKHTEIIHHBIX
1oHoB aprosa 1,4 cm?/(B c)
7 Kaxkyro CKOPOCTH \% npuobpetaet | 0,6 m/c
[IEpBOHAYAJILHO NOKOMBILNICS aToM
BOJOpOJa  MpU  HCHycKaHuu  (HOTOHa,

COOTBETCTBYIOIIETO TOJOBHOW JIMHUU CEPUH
banbsmepa?




Ckonpko [-yacThll HCIYCKaeT B TEYCHHE
oxHoro waca 1,0 Mkr m3oroma Na?4, 1(S0)5 (O
rnoJjypacmnajaa KOToporo paBeH 15 u?

1,13 10% ger

Haiitu 3HEpruio cBs3u siapa, KOTOPOE UMEET
OJIMHAKOBOE YUCJIO MPOTOHOB U HEUTPOHOB U
panuyc, B IOJTOpa pa3a MEHBIIMK pajguyca
spa Al

56 Mh>B

10

Kakwue 13 HIDKECIIeAYIOIUX POIIECCOB
3ampeIieHbl 3aKOHOM COXPaHCHHS
JICITOHHOTO 3apsiaa:

n—opt+e +v;

Q)nt > pu"+e +e’;

T - Ut

4)p+e —>n+tv;

S5)ut — e +vtv;

6) K — pu +v?

1,2,3




MUHOBPHAVYKHM POCCUUA
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOEe
@ YUpEKIECHHE BBICIIET0 00pa3oBaHUsL

«Yensbunckuii rocynapcrBenHbiil yausepeute» (GPI'BOY BO «Uenl'Vy)

PaGouas nporpamma guciuminHbl "OHU3nka aTOMHOTO Spa U JJIEMEHTapHbIX YacTUI" 10 HAMPABJICHUIO ITOrOTOBKH
(crrermanbHOCTH) 03.03.03 "Pagnodusuka" HanpasneHHOCTH (TIpodminto) TenekoMMyHUKAIIMOHHBIE CHCTEMBI U ctp. 27
nadopmarmonnslie TexHonorun PI'BOY BO «Henl'V»

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep
ABTOpBI (COCTaBUTEIH) A.E. Maiiep
A.A. D6enp

Crpykrypa padodeii nporpaMmbl cOOTBeTCTBYeT npuka3dy pekropa ®I'bOY BO «Yeal 'V»
ot «13» anpeas 2021 r. Ne 247-1

© ®I'bOY BO «Yenl'V»




