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Pabouas mporpamma qucuurunHbl "OU3MKa aTOMHOTO SIpa M 3JIEMEHTAPHBIX YaCTUI'" 110 HAIIPABJICHHIO OJTOTOBKH
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nucturmael «PU3UKa AaTOMHOTO S/1pa U 3JIEMEHTAPHBIX YaCTHID) COCTOUT B (QOPMUPOBAHUM Y CTYJCHTOB €IMHON, CTPOIHOIA,
JIOTUYECKH HETIPOTUBOPEUNBON (PU3NUECKOI KapTHHBI OKPYKAIOIIET0 HaC MUpa MPUPOBI, IPHOOPETEHNE HABBIKOB PELICHHS U
UCCIIeIOBaHUS! KOHKPETHBIX (DU3NYECKUX 3a7ay.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI: N3YyUYCHHUE OCHOBHBIX TTOHATHHA (bI/I3I/IKI/I ATOMHOT'O Aapa U 3JIEMCHTAPHBIX YaCTHUILl; U3YYCHUC
OCHOBHBIX METOJI0B UCCJICIOBAaHUA B (l)I/ISI/IKe ATOMHOTI'O sAJipa; 3HAKOMCTBO € HEKOTOPBIMU MPUIIOKECHUSIMU (1)I/I3I/II(I/I aTOMHOTO siApa.

Pe3yHLTaTLI O6yLICHI/IH 10 TUCHOUIITMHE HAaIIPaBJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. O6nanaeT 6a30BBIMU 3HAHUSMH, TIOJTYYCHHBIMH B 001aCTH (PU3MKO-MaTEeMAaTHUECKUX U (MITH) ECTECTBECHHBIX HayK.

OIIK-1.2. JleMOHCTpUpPYET YMEHHE pellaTh 3aJaull, GOpMyIupyeMble B paMKax (PU3NKO-MaTEMAaTHIECKUX U (UJIM) ECTECTBEHHBIX
HayK.

OIIK-1.3. FImeeT HaBBIKK HCIIOJIB30BAHUS OCHOBHBIX TIOHSTHH, 3aKOHOB (PU3NKO-MaTEeMaTHUECKUX U (MJIN) ECTECTBEHHBIX HAYK JUIS
penreHus 3a/1a4 NpophecCHOHANEHOMN NesTeTbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.14

2.1 TpeGoBaHus K NpeJBapuUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

AromHas dusnka

OnTuka

3HEKTpI/I‘IeCTBO U MarHe€TU3sM

MonekynsipHas Gpusuka

MexaHuka

2.2 JIucUUMNIMHBI U MPAKTHKH, 1JIs1 KOTOPBHIX 0CBOEHHUE TAHHOW JUCHHUIIMHBI (MOAYJIs1) HE00X0ANMO KaK MpeallecTBylolee:

BsaumoneiicTBre U3mydeHus ¢ BEIIECTBOM

Teopus nepeHoca U3Iy4eHHUs

Ousnka QyHIaMEHTAIBHBIX B3aUMOACHCTBHUIA

IToaroroBka k ciaave u caava roCy1apCTBEHHOI'O DK3aMCHa

3. KOMIETEHLUY OB YYAIOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUITTAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH npuMeHSITH 0a30Bble 3HAHUA B 00J1acTH (PU3NKO-MaTeMaTHYeCKUX M (WJIM) eCTeCTBEHHBIX HAYK B cdepe
cBOei npodeccuoHaIbLHOI 1eATeJIbHOCTH

3HaTb:

Jns noctmwkenus OITK-1.1: 6a30Bble TeOpeTHUECKHE 3HaHHA 10 (PU3UKE aTOMHOTO sApa U 3JIEMEHTapHbIX YaCTHL]; OCHOBBI TEOPHUH,
TPUHIUIIEL B METOAB! (PU3UKM aTOMHOTO S/[pa U AJIEMEHTAPHBIX YaCTHIT; METOIBI TCOPETHIESCKUX M SKCIEPUMEHTAIBHBIX
UCClIe0BaHUM B pusnke

YMeTh:

Juis noctmxenus OITK-1.2: ucnions3oBath 6a30BbIE TEOPETUUESCKUE 3HAHUS 110 (PU3UKE aTOMHOTO SI[pa M AJIEMEHTAPHBIX YacTHII,
MIOHUMATh, U3J1araTh U KPUTHUESCKH aHATM3UPOBATh 0a30BYI0 00IIEePU3NIECKYI0 HHPOPMALIUIO; OTb30BATHCS OCHOBHBIMU
MOHATHSMH, 3aKOHAMH U MOJICJISIMU SIJIEPHOW (DPM3UKH; PEeIIaTh THIIOBBIC 3a1a4l (PM3UKH aTOMHOTO SIIpa M AJIEMEHTAPHBIX YaCTHUI]

Baagertn:

Jins noctmwxenus OITK-1.3: HaBBIKOM pelleHHs KOHKPETHBIX 3a7a4 (U3UKKU aTOMHOTI'O sIpa U 3JIEMEHTAPHBIX YaCTHUIl; METOJAaMU
00paboTKU 1 aHAN3a YKCIIEPUMEHTAIBHON U TeOpeTHYECKOH (hr3ndecKoil HHGopManuu

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI 00yYaKOLIMiicA T0/IKeH

3.1{3naTn:
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3.1.1

uccleoBaHui B pusuke

0a30BEIC TCOPETUICCKUEC 3HAHUS T10 (1)I/I3I/IKC ATOMHOI'O AApa U 3JIEMCHTAPHBIX YaCTULl; OCHOBBI TCOPUH, ITPUHIUIIBI 1
MCTOJBI CpI/BI/IKI/I ATOMHOTO AApa U JIEMCHTAPHBIX YaCTUI; METOAbI TCOPETUICCKUX U OKCIICPUMEHTAJIBHBIX

3.2

YMeTh:

321

JIEMCHTAPHBIX YaCTUIL

UCIIOIb30BaTh 0a30BbIE TEOPETHIECKUE 3HAHUS M0 (PU3HMKE aTOMHOTO SIIpa U JIEMEHTapHbBIX YacTHIl; IOHUMATh,
u3JaraTh ¥ KpUTHYECKH aHAJIM3UPOBaTh 0a30BYyI0 oOuedu3nyeckyto HHHOpMAIKIO; 0Ib30BaThCS OCHOBHBIMU
MOHATHAMH, 3aKOHAMH ¥ MOJEISIMHU SII€PHON (PU3UKH; peIaTh THIOBBIE 3a4a4y (DU3UKHA aTOMHOTO s1Apa U

3.3

Baaners:

33.1

aHaTu3a SKCIIEPUMEHTAILHON M TEOPETHUECKON (pr3ruecKoi HHGOpMaIUu

HaBBIKOM PCHICHUSI KOHKPETHBIX 3a/1a4 (bI/I3I/IKI/I ATOMHOI'O sAApa U 3JIEMCHTAPHBIX YaCTUIl; METOJaMH 06p3.60TKI/I u

4. OFBEM JUCLUIIMHBI (MOLYJIS)

O6wan TpyaoemMKocTb

23ET

YacoB 110 yueOHOMY IUIaHY :
B TOM YHCIIE :
AyIUTOPHBIC 3QHATHA :
camocTosTeNbHas pabora :
9acoB Ha KOHTPOIlb : 9
KOHTaKTHas pabora: 61,4

72

52 9K3aMeHEI 6

1,6

Buapr KOHTPOJIST B CEMECTpax:

HUKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAYJIs)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS [ Kvpc
Pazgen 1. Beenenne. Oco0eHHOCTH SIBJICHHI B MUKPOMHpeE
1.1 Kpatkwuit ucropuaeckuit ouepk pa3Butus mpeacTaBieHus o sape. [lopsaxu 6 2 JIT.1 JI1.2 JI1.3J12.1
BEJIMUUH PAacCTOSHUIN U 3HEpruil B syiepHbIX npoleccax. Crnenuduka 3akoHOB J12.2 J12.3J13.1
Mukpomupa. /Jlex/ 2139233 54 35 D6
27
1.2 |Pemenwue 3amau. 3akoH coxpaHenus suepruu. /I1p/ 6 2 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1
01 32 33 24 25 56
27
Pa3nen 2. DxcniepuMeHTaNbHAsSI TEXHHKA HcCIeJ0BaHU Mo (U3KKe siApa
2.1 DHeprus CTOJIKHOBEHHUS YACTHII, HEOOX0AUMast ISl POIKIACHUS HOBOM 6 6 JI1.1 J11.2 J11.3J12.1
YJacTULBI ¢ 3ajaHHON Maccoll. [IpuHIMIBI 1eHCTBUS 1 OCHOBHBIE TapaMETPhI J12.2 J12.3J13.1
COBpEMEHHBIX YCKopHTesel. B3anmopaelicTBre N3IydeHnid ¢ BEIIECTBOM D132 33 34 35 236
(3apsDKEHHBIC YAaCTHIIBI, FTaMMa-U3lIydeHue). MeToabl perucTpaiiu 27
n3ydeHuid. CUeTYHKHU 2IIEMEHTaPHBIX YaCTHI], CJIeIOBbIE IeTEKTOPEL. /JIek/
2.2 Pemienue 3anau. BzanmoeiictBue uznydenuii ¢ Bemectsom /I1p/ 6 4 JIT.1 JI1.2 JI1.3J12.1
JI12.2 J12.3J13.1
013233 24 25 56
27
Paznen 3. OcHoBHbBIE CBOMCTBA si/1ep U 3JIeMEHTAPHBIX YaCTHIL
3.1 Maccsl, 3apsinbl, pa3Mepsl saep, MeTobl UX n3MepeHus. CliMH 1 MarHUTHBIN 6 6 JIT.1 JI1.2 JI1.3J12.1
MomeHT. Dopma sapa. YetHocTs. Mogenu aToMHBIX siaep. KanenbHas J12.2 J12.3J13.1
Mmogens. Popmyna Beiinzekkepa s mace sipep. Odonoueunast monens. /Jlex/ 0192 33 54 35 D6
97
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32 Pemenue 3anaq. CoiicTBa ctabuinbHbIX saep /IIp/ 6 2 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1
013233 24 25 56
37
Paznen 4. PagnoakTuBHOCTH
4.1 Tuns! pacnaga. OCHOBHOII 3aKOH paJIMOAaKTUBHOIO paclaza. 3aKOHOMEPHOCTH 6 6 JI1.1J11.2 J11.3J12.1
anb(a-pacnaja u X KBAHTOBO-MEXaHHYeCKoe oObsicHeHHne. bera-pacmaj. JI2.2 J12.3J13.1
Cnextp 6era-uyactull. Macca HeiiTpuHo. ["amma-u3nydenue suep. SnepHas 013233 24 25 56
uzomepus. Dpdext Meccbayspa u ero mpuMeHeHUe B (PU3HUKE U TEXHUKE. 37
/J1ex/
4.2 Pemenue 3anau. PanuoaxtuBHnslii pacnan /TIp/ 6 4 JI.1 J11.2 J11.3712.1
J12.2 J12.3]13.1
3132 33 54 35 56
97
Pa3nea 5. AAnepHble peaknun
5.1 OO0u1re 3aKOHOMEPHOCTH SACPHBIX peakIiid. DHePrusi BO30YKICHHS 6 8 JI1.1J11.2 J11.3712.1
COCTaBHOTO si/ipa. DHEPTreTHIecKasi 3aBUCHMOCTE cedeHus. OCHOBHBIE JI2.2 J12.3J13.1
IpOLECCHl B3aUMOECHCTBUS HEUTPOHOB ¢ aapamMu. OCOOEHHOCTH peaKkLuu 0132 33 24 25 56
HOJ AEHCTBUEM 3apsDKEHHBIX dacTull. Jlenenue Tsokenbix suep. bananc 97
SHEPTHH M MEXaHU3M JAeleHus. Kpurndeckuit pa3mMep akTHBHOM 30HBI
peakropa. /Jlex/
52 Pemenue 3anau. SAnepusie peakuuu. /TIp/ 6 4 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1
013233 24 25 56
37
Pa3nen 6. finepHbie cujibl
6.1 CBolicTBa SAEPHBIX CHJI KaK pe3yiIbTaT U3YUEHUS CBI3aHHOTO COCTOSHUS, 6 4 JIT.1 JI1.2 JI1.3J12.1
HYKJIOH-HYKJIOHHOTO paccesiHus. Panuyc neicTBus sSiAEpHBIX CUJl, 3apsioBas JI2.2 J12.3J13.1
HE3aBHCUMOCTh, 3aBUCUMOCTb OT CIIMHA, OOMEHHBIH XapaKTep SACPHBIX CHII. D132 33 34 35 236
Me3onHas Teopus saepHbIX cui. /JIex/ o7
6.2 Pemienue 3anau. Snepusie cuis /TIp/ 6 2 JI.1 J11.2 J11.3712.1
J12.2 J12.3]13.1
313233 54 35 56
97
Pa3znen 7. CTpyKTypa 3/1eMEHTAPHBIX YacTUL U GyHAaAMeHTaJbHbIe
B3aHMO/JCHCTBHSA
7.1 Knaccuukanus sneMeHTapHbIX YaCTHUI] IO TUIY B3aUMOAEHCTBU. JIenToHbI. 6 2 JI1.1 J11.2 J11.3712.1
DKCTIepUMEHTATFHOE JOKA3aTeILCTBO CYIIECTBOBAHMS HEHTpHHO. KBapkoBoe JI2.2 J12.3J13.1
cTpoeHue anpoHoB. Enunas Teopus B3aumoneiictaus. /Jlex/ 01 32 33 24 25 56
37
7.2 CTpyKTypa 3JIeMEHTapHBIX YaCTHUIl U (PyHIaMEHTaIbHbIE B3aUMOICHCTBHSA 6 1,6 | JI1.1J11.2 J11.3J12.1
/Cp/ J12.2 J12.3J13.1
013233 24 325 56
97
Pa3nen 8. Unas konTakTHast padoTa
8.1 WunuBHIyansHbIe KOHCYIBTANH, TEKYIU KOHTpob /MTKP/ 6 9,4 | JI1.1J11.2 J11.3J12.1

JI2.2 J12.3J13.1
013233 24 25 56
97
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6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLCHOYHBIX CPeJCTB

OTueT 1o MPaKTUYECKUM 3aJaHUSM.
KonTponbHbIe BOMIPOCHL.

6.2. TunoBbIe KOHTPOJbHBbIC 3a1aHUA U HHBIC MaTePUAJIbI IJIH Te]cymeifl aTrecTaluu

TurnoBble KOHTPOJIBHBIE 33JJaHNs M HHBIE MaTepHallbl AJIs TEKyIeH arTectaluu npeactasieHsl B [Ipunoxenun 1.

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3aJJaHUA JJIsA l'IpOMe)I(yTO‘lHOﬁ aTrecTalnuun

TurnoBsie KOHTPOJIBHBIC BOIIPOCHI U 3alaHU I HpOMe)KyTO'—IHOfI aTTeCTalluu IIPEACTABJICHBI B HpPIIIO)KeHI/II/I 2.

6.4. Kputepuu oneHnBanus

DK3aMeH 110 JUCLMIUIMHE IIPOBOJUTCS B 3IEKTPOHHOM Bujie. Borpockl moabuparorcs u3 6a3bl JaHHBIX BOIPOCOB U 3a1ad. Ha
9K3aMeHe CTyJIeHTy npearaercst 20 Bompocos, u3 Hux 6 3anad. Eciu cTynaenT npasmisHO oTBedaeT Ha 11-12 BOmpocoB, OH MOXKeET
HOJIyYUTh OLICHKY «yJOBJIETBOPUTENBHO», HA 13-15 — «xopoio», 16 u 6onee — «oTIu4HO». ECiu CTyIeHT NpaBUIIbHO OTBEYAET
b Ha 10 BOIIPOCOB U MEHEe, TO OH MOYKET MOIYYHTh OIIEHKY «HEYIOBIETBOPUTEIbHOY. [locie BBeIeHNs OTBETa Ha TIOCIICTHUI
BOIIPOC TeCTa ¥ (POPMAJILHOTO HOABEAECHHS KOMIIBIOTEPHOM IporpaMMoii pe3yIbTaToB TECTUPOBAHUS, IIPENoJaBaTellb 00CYKAaeT U
3aJ1aeT JOIOJIHUTEIbHbIE BOIPOCH! CTYAEHTY 110 IIOBOJY TOI'O MJIM MHOTO OTBeTa. [0 uToram Takoro codeceoBaHus MpenoiaBarelib
OIIpeZeNsIeT YPOBEHb OCBOCHUS MTPOBEPSIEMBIX KOMITETEHIIHI H BBICTABIISIET COOTBETCTBYIOLIYIO OLIEHKY: «OTIIMIHO» — CTYJICHT
JIOJDKEH NPOIEMOHCTPUPOBATh OTIIMYHOE 3HAHUE MaTepHuala, BOCIPOU3BE COOTBETCTBYIONINE MaTEMaTHUECKHE BBIKJIAJKU U
JIOTUYECKHE PAcCyKICHUS, CTYICHT IIPABIIILHO 00O0CHOBBIBAET NPHHSATHIE PEIICHUS; «XOPOIIO» — CTYAEHT TBEPIO 3HAET yICOHBIN
Marepual, TpaMOTHO U 10 CYIIECTBY U3JIaraeT ero, Ho IPH 3TOM JIOITyCKAaIOTCsl HerpyOble OMMOKH IPH BbIBOJE GOPMYIT UIH
OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBHIBOJIA; «YIOBIETBOPHUTEIHHO» B CIIydae YCIIEIIHOM c1aun 0a30BBIX 3HAHUI OCHOBHBIX
MOHSTUH, Ha3BaHUH U PU3NYECKOTO CMBICI BEJIMUUH, BUJa OCHOBHBIX paclipeieieHuil U COOTHOLIEHU (0e3 BBIBOJIA);
«HEYIOBIIETBOPHUTEILHO» B CIIy4ae OTCYTCTBHUS 0a30BBIX 3HAHUI OCHOBHBIX IOHATHH, HAa3BaHUH M (HU3MUECKOTO CMBICI BEJTHMYHH,
BHUJIa OCHOBHBIX paclpeieieHuil 1 cooTHOIeHu ! (0e3 BEIBOAIA).

7. YHEBHO-METO/JMYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHbBI (MOAY JIST)

7.1. Pexomennyemasi 1urepatypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODEI, COCTAaBHTEIH 3arnaBue WznarenscTBO, Tox| Pecype
JI1.1 |CuByxun /1. B. OO6muwmii kypc pusuku. T. 5, 4. 2 : AToMHas U saepHas pU3UKa. Mocksa : Hayka,
Snepuas pusuka: yueGHOEe HOocOOMe IS BY30B : B 5 TOMax 1989
JI1.2 |HUpomos U. E. 3amauu 1o oouiel Gpusmke: yueOHOE TOCOOHE 1S BY30B Camnkr- [Terepoypr| OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.3 [CaBennes U. B. KBanToBas ontrka. AtomHas Gusrka. OU3KKa TBEPAOTO Tea. Camnkr- [Terepoypr| OBC
®u3rka aTOMHOTO s1/Ipa U 3JIEMEHTaPHbIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/206909)
7.1.2. JlonoaHuTeIbHAS IUTEPATYpPa
ABTODEI, COCTAaBHTEIH 3arnaBue WznarenscTBO, Tox| Pecype
JI2.1 (MIupokos FO. M., Slnepuas pusuka: yueOHoe ocobue Mocksa : Hayka, 9BC
Omun H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
MawmonToBa H. A.
JI2.2 |IInonsckuii 3. B. BBesieHne B aTOMHYIO (PH3UKY Camnkr- IlerepOypr| OBC
(https://e.lanbook.com/book/210398) : Jlann, 2022
JI2.3 |Kanamnuukos H. II., IMpakTHKyM 1O penIeHuIo 3a1a4 o o0meMy Kypcy Gpu3nKH. Cankr- ITerepbypr| 3BC
Koxesnukos H. M., OcCHOBHI KBaHTOBO# (u3uku. CTpoeHNe BenlecTBa. ATOMHAs H : Jlans, 2022
Koteipno T. B., snepHas pu3nKa
Coupun I'. T (https://e.lanbook.com/book/211592)
7.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTABHTEITH | 3arnaBue WznatensctBO, Tox| Pecype
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ABTODBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, rox| Pecype
JI3.1 |bpayn A.I'., JleButuna |ATomHas u sinepHas Gpu3HuKa. DIEMEHTBI KBAHTOBON MEXaHUKU. Mockaa : OO0 3BC
nur. Ipaktukym: yueOHOE TIOCOOHE "HayuHno-
(https://znanium.com/catalog/document?id=393099) U3ATEeNbCKUN
uentp MHOPA-
M", 2022

7.2. Ilepeuens pecypcoB HHPOPMALHOHHO-TeJIeKOMMYHHKAIIUOHHOM ceTH "UHTepHeT"

91 |[9BC «YHuBepcuTeTckas OnbmnoTeka oHnain» http://biblioclub.ru/

92 |9bC uznarenscrBa «JIanby https://e.Janbook.com/

93 |9bC uznarenscrBa «Hbpa-M» http://znanium.com/

24 |9BC «lOpaiit» https://biblio-online.ru/

95 [|Hayunas anextpoHHas Oubnroreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru

D6 |Hayunsle u HayuHO-NIONYJIIpHBIE JIeKIMu http://elementy.ru

D7 |YuebHo-meTommdeckwnii caiit «IIpemomaBarensim u ctynearam» http://teachmen.csu.ru

7.3 IlepeyeHb HHGPOPMALMOHHBIX T€XHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HaydyHoH OubnuoTeku Yenl'Y [DnexTponHsId pecypce] : 6a3a nannbix / Yenso. roc. yH-T. — YensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — Pexxum qocTyna: ToJIbKO U3 CETH
yHUBEpcHTETa. — TEKCT : SIEKTPOHHBIMH.

3. Web of Science : mynsTinucuuuinHapHas pedeparusHas 6a3a qaHHbix / komnanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. nosp3oBareneit UenlV. — TekcT : 23eKTpOHHBIN.

4. Scopus : pedepatupnas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri. — Pexxum nocryna: is
3apeructpup. noias3osareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. anran. — Pexxum poctyna: ass 3apeructpup. nois3opareneit Yenl'V.
— Tekcr : 2IeKTPOHHBIN.

6. KoHCIIeKThI JIEKIHI C IEMOHCTPALUSIMH U BUPTYAJILHBIMU J1a00pAaTOPHBIMHU SKCIIEpUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI (MOJY JIS)

I[J'lﬂ peamm3al JUCHUIIINHBI UCIIOJIB3YIOTCA y‘{C6HbI€ ayAUTOpUU ISt MPOBEACHUA 3aHATUI JICKHUOHHOTO THIIA, MTPAKTUYCCKUX
3aHATHI, TPYIIIOBEIX ¥ HHAWBHIYaTbHBIX KOHCYIIBTANH, TEKYIIETO KOHTPOIIS U IPOMEKYTOTHOH aTTECTAllNH, a TAKKe TTOMEICHHS
JUISL CAMOCTOSATENIbHON paboTHL.

Y4eOHble ayTUTOPUN YKOMIUIEKTOBAHbI CHIENUAIN3UPOBAHHON MEOEIbI0 M TEXHUYECKUMH CPEJICTBAMU 00yUeHHS -
MYJIbTUMEINHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jiis mpoBeIcHUS 3aHATHH JIEKIIMOHHOTO THTIA MPEJIAratoTcsi HA00PbI IEMOHCTPALMOHHOTO 000PYIOBAHHUS U y4eOHO- HATJISTHBIX
nocoOuii (MynbTUMEINIHBIE TPE3EHTALIUH).

HWcnonp3yeTcs 3neKTpOHHBIA YUTaNIBHBIN 3a1 HayuyHoUH OubnroTexu Yenl'Y (aynurtopus 206) uis caMOCTOSTENbHONU paboThI
CTYZIeHTa, OCHAIIEHHBIN IePCOHATBLHBIMU KOMIIBIOTEPAMH, MYJIbTHMEIUHHON anmapaTypoii. B ayautopun obecnedeH J0CTyI K
Pa3IMYHON CIIPaBOYHOM JINTEPATYpE, SHIMKIIONEANM, ONOIMorpaduueckuM 1 NOTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH()OPMAIIMOHHBIM pecypcaM «HTepHeT».

| 9. METOANMYECKHUE YKA3AHUA 1)1 OBYYAIOIIHNXCA IO OCBOEHUIO JTUCHUTIJIMHBI (MOY JIS)
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OcBoeHue cojiep)kaHust yueOHOM AUCHUIIMHBI «DU3MKa s1ipa U 3JIeMEHTaPHBIX YaCTHID» OCYIIECTBISETCS Ha JIEKLIHUSX,
MPAKTHIECKUX 3aHATHSAX U B IIPOLIECCE CAMOCTOSTENBHOH yUeOHOH AeSTeNbHOCTH CTYJCHTOB.

JlexMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUYECKOE N3YyYeHHE NUCIUILTUHBL. OCHOBHBIMU METO/IaMH 00yUYEeHHUS SBIISIOTCS
MH()OPMAITOHHO-00BSICHUTENBHBIHN U MpoOIeMHbIH. Ha JeKuusIx n3inaraeTcs OCHOBHOE COZIepKaHHe TeM POTPaMMBI, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBINA MaTepual sSBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JUUIs YCBOCHHUS y4eOHOH TuciuIuMHbL. Ero o6s3arensHo
HE0OXOIMMO IOTOIHUTE MAaTePHaIOM OCHOBHOH M IOTIOJHUTEIBHON JIUTEPATypHI 110 TEME.

[IpakTuyeckue 3aHATH CIIYKaT JUIsl 3aKPETUICHUS] TEOPETHYECKUX OCHOB, U3JIaraeMBbIX B JIEKIMAX. Ha mpakTHUeCKUX 3aHATUAX
o0ydJaeMble OBJIAIEBAIOT OCHOBHBIMHU METOJIaMHU M IPHEMaMH penieHus 3a1a4. CucreMa KOHTPOJIBHBIX MEPOIIPUATHH JOIKHA
obecrie4nBaTh OOBEKTHUBHYIO OLICHKY 3HAHWI U HABBIKOB CTYAECHTOB, CIIOCOOCTBOBATH MOBBILICHUIO 3()()eKTUBHOCTH BCEX BHJIOB
YueOHBIX 3aHATHI, BKIIFOUAsi K CAMOCTOSTEIILHYIO padoTy.

BakHpIM MOMEHTOM NP U3YUEHHH JIFOOOH TUCIMIUIMHBI SBISETCS OpraHU3als caMoCTOsTeIbHON paboThl. [Tpu ocBoeHun
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHNUECKOMY 3allOMHHAHUIO IPUBEICHHBIX OIIpeAeNeHuH, (GOPMYIUPOBOK U MOJIOKEHHUH,
ecyu TpeboBaHus K BaM npsiMo He yka3bIBalOT Ha 3T0. BrionHe 3 pekTHBHON MOXKET OKa3aThCs MOIBITKA MOHSTH CYTh SIBJICHHUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OIHPAsCh HA MaTepHall, COJEePKAIIUICS B peKOMEHIOBaHHOH JuTeparype. Taroke
PEKOMEHlyeTcs PaBHOMEPHO PacIpeeNaTh Harpy3Ky caMOCTOSITENIbHOTO 00YUeHUS B TEUEHUE CEMECTpa.

B cirydqae npuMeHeHHs IpH 00YUSHUH TUCIUIUINHEL YJIEKTPOHHOTO O0YUeHH I, JUCTAHIIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA
o0rieHre 00y4aroIUXCsl 1 MPEnojaBaTelis OCyIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH (OHJIaiH-JIeKIK (BeOUHAPHI), YaThl,
BU/IC0-KOH(EPEHIINH U JIp.) KU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00yueHust Moodle, MS Office365, dpopymsl,
3JIEKTPOHHAS [10YTA U JIp.).

IIpu 0Oy4yeHun U1l ¢ OrpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH TIPEAyCMaTPUBAIOT BOBMOXKHOCTb ITpHeMa-riepeaayy HHPOPMAaUK B JOCTYIHBIX IS HUX pOpMax.

Peanm3arus IUCIUTUIMHE ¢ IPAMEHEHUEM JIEKTPOHHOTO 00ydeHus, TUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TeXHOMOTHH (Hanee — D0,
JIOT) ocymectBnsercss Ha oCHOBaHUU «I10JI0kKEHUS O pealu3allil OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTeNIbHbIX IPOIPAMM C
MPUMEHEHUEM 3JIEKTPOHHOTO 00YUeHHs M IUCTaHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeassOMHCKHIM TOCyJapCTBEHHBIN YHUBEPCUTETY,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIMMHUCS IO OCHOBHBIM NPOGECCHOHAIBFHBIM 00pa30BaTeIbHBIM POrpaMMaM BBICIIETO
o6pazoBanus B PTBOY BO «YUenl Y» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYIIECTBILIONIMX 00pa30BaTeNbHYIO
JeATeNbHOCTD, YIeOHBIX PEIMETOB, KypCOB, TUCIHUIUINH (MOIyJIel), MPAKTHK, AOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX TIPOTPaMM»
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarensHoi cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU pealiu3alimyi 00pa3oBaTeIbHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MOryT npUMeHATh KOMIIOHEHTBI,
He BXOJUAIIHE B IEPEUeHb SIEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMU BO3MOXHOCTSIMHU 3JOPOBbs

OcBoeHHEe JUCUMILUIMHBI HHBAIHIAMY U JUIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbsl OCYIIECTBIIAETCS C UCIONIb30BAHHEM
CIEIHUANbHBIX TEXHUUECKUX CPEJICTB M T0JI0 MH(GOPMAIIMOHHBIX TEXHOIOTHH, IPEeA0oCTaB/IsieMbIX PecypcHBIM yueOHO-METOANYECKIM
[IEHTPOM T10 00YHIEHHIO HHBAIUIOB | JIUI] C OTPAaHNICHHBIMH BO3MOXKHOCTAMH 340poBbst Yenl'Y 1o 3ampocy oGydaromerocs.

1. Mo6unbHBIE crienianbHbIe TEXHHIECKHE CPEACTBA JUTS JIUII C HAPYIICHUSAMH 3PSHUS: HOPTATHBHEIH KOMITBIOTEp C BBOJJOM/BBIBOTIOM
mpudTom bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOykH ¢ mporpaMMHO# 5KpaHHOrO focTyna NVDA; anekTpoHHbIe
YBEJNMUHUTENH YIS YAaIeHHOTO POCMOTPA; BUACOYBEIHIUTENH IIOPTATUBHBIC; TH(IIOMIEep; HU(POBEIE TUKTO(OHEIL.

2. MoOwibHbIe crenuaabHble TEXHUUECKHE CPEICTBA AJI JIUIl ¢ HApYIIEHUAMH CIyXa: CUCTeMa CBOOOIHOIO 3BYKOBOTO IIOJIS CO
BCTPOEHHON COBMECTHMOCTBIO ¢ FM-ycrpoiicTBamu; panuoknaccel «CoHeT-PCM» ¢ mepenaTdyukoM, 3ayIIHBIM HHAYKTOPOM U
MHIYKIMOHHON HeTiel; cuctema MHGOPMAIMOHHAs Ul ciadociblmamux nepeHocHas «Mcrok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHpPyeMble CITyXOBbIE allllapaThl HHANBHIYAIBHOTO MOTb30BaHHSL.

3. AccucTHBHBIE WH()OPMAIMOHHBIE TEXHOJOTHU: MPOTrpaMMHOE OOecreueHHe SKPaHHOTO AOCTyMa ¢ CHHTe30M peun NVDA;
IpOrpaMMBbl SKPaHHOI'O YBEIMYEHUS; IPOrPaMMbl PEYEBOrO CUHTE3a JJIs1 KOMIIBIOTEPOB M HOYTOYKOB; IPOrpaMMBbl PEYEBOTO CUHTE3a
JUIS1 MOOMJIBHBIX YCTPONCTB; 9KpaHHas KJIABHATypa; SKpaHHAs JIyma.

IIpu Heob6xoaumocTH Ansd OOYYarOIIUXCS € HApYIICHUSMM 3pEHHMs Ha pabouux MecTax Uil MPOBEICHUs MPAKTHYECKUX MM
nab0paTOpHBIX 3aHSATHH YCTaHABIMBAeTCs CICHUALHOE MporpaMMHoe obecrieueHue (mporpamma pedeBoil HaBuranuun NVDA,
pedeBble CUHTE3aTOPbL, SKPaHHBIE JIYIIbI).

B yueOHble ayauropum oOecreunBaeTcs OECHPENATCTBEHHBIH IOCTYN A OOYdYaromMXcs HHBAIMIOB M OOydarommxcs ¢
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0pOBbs. B kakmoil aymuropuu, rae oOydyaroTcsi UHBalIUAbl M JIMLA C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 3[I0POBbsI, IPEAYyCMaTPUBAETCSI COOTBETCTBYIONIEE KOIMIECTBO MECT I 0OYUaIOMIUXCS C yIeTOM HapyLIeHUH UX
3J10POBbSL.
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Jins ocBOEHMs NUCHMIUIMHBI WHBAJIMAAM ¥ JIUNAM C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI NPENOCTABIIETCS JOCTYH K
MeYaTHBIM UCTOYHUKAM, NMEIOIIMMCS B HaydHOH Onbinorexe Yenl'Y, ¢ MOMOIIBIO CIIEIMANBHBIX TEXHUIECKUX CPEICTB; NOCTYI K
3NIEKTPOHHBIM HCTOYHWKAM, IIPEICTABICHHBIM B (pOpMe IJIEKTPOHHOTO NOKYMEHTa B (poHIe HayuHOI OmOmmorexn Yenl'V wmim
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ IOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX U NPOTPAMMHBIX CPEACTB (pabouyee MecTo i
HE3psiuero IMojb30BaTellsl ¢ IPOrpaMMHBIM OOECHEYEHUEM HKPAaHHOrO JocTyma ¢ cuHTe3oM peun NVDA, pabouee Mecto ¢
KOMITBIOTEPHBIM POJITEpOM U Ki1aBHaTypoii Clevy ¢ OONBIIMMY KHONIKAMH M C pa3JIessIoeH KIIaBUIH HAKIIaIKO#).
Y4eOHO-MeToANYECKHe MAaTePHAIIbI I O0YJAIOIIMXCS M3 YHCJIA HHBAJIMIOB W JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
HPENOCTaBIAIOTCS B (pOpMax, alanTHPOBAHHBIX K OTPAHHYCHHSAM HX 37I0POBbsI H BOCIIPUSTHS HHPOPMAIIH:

Jns mun ¢ HapyIeHUsIMA 3peHHUS:

- B IIeYaTHOH (popMe YBEITHUCHHBIM HIPHPTOM,

- B (hOopMe IIEKTPOHHOTO JTOKYMEHTa,

- B hopme ayamnodaiina,

- B neuaTHo#t popme mpudTom bpaiins.

JU71st JIUL ¢ HAapYIICHUSIME CITyXa:

- B eyaTHo#t opme,

- B )opMe IEKTPOHHOTO JOKYMEHTA.

Jns M1 ¢ HapyIeHUsIMA OTIOPHO-/IBUTaTEIFHOTO armapara:

- B IeyaTHoi hopme,

- B ()OpMe DIIEKTPOHHOTO JTOKYMEHTa,

- B hopme aynuoaiina.

JlaHHBI TIepedeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yJaromxcsl.

JU71st MHBaIUJIOB U JIMII C OTPAaHUYCHHBIMHI BO3MOKHOCTSIMH 3/10POBbSI OCBOCHHUE TUCIMILIMHBI MOKET OBITh YaCTHYHO MU IOJTHOCTBIO
OCYIIIECTBIICHO C UCIIOJIb30BAHMUEM JIUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHoornit (Moodle, Adobe Connect Pro u mp.).

B OCBOCHHHM IUCLMIUIMHBI MHBATUIAMH U JIMLIAMHU C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI HCIIOJIBb3YETCSl MHIUBH TyajlbHas
pabota. [log mHAMBUIYanbHOH paboToil mompa3zymeBaeTcst aABe (OpMBI B3aMMOJEWCTBUS C MperoJaBaTeNieM: HHIWBHIYyalIbHas
yueOHas paboTa (KOHCYIbTallUM), T.€. JONOIHUTEIBHOE Pa3bsICHEHUE YUeOHOro MaTepuala U yriiyOJIeHHOe U3yueHUe MaTepHuania ¢
TeMH OOYYAIOIIMMUCS, KOTOpPHIE B STOM 3aMHTEPECOBAHbI, W HWHIWBUAYyaJbHas BOCIHUTaTeNbHas paborta. VHIuBHIyambHBIE
KOHCYJIbTalluM HallPaBJIeHb! HA HHIUBUIYAIU3aLUI0 00 yUEHHUs U YCTAaHOBIIEHUIO BOCIIUTATEIbHOIO KOHTAKTa MEX 1y IIperojaBaTesieM
1 00yJaIoMUMCs HHBATUIOM HIIH O0YYarOIIHMCS ¢ OTPaHMYSHHBIMH BO3MOYKHOCTSIMH 310POBBSI.

TIpu mpoBeICHUHN POy Pl OLICHUBAHMS PE3yJIbTATOB OOYUCHHS HHBAJIHMIOB U JIMI C OTPAHUYCHHBIMHI BO3MOYKHOCTSIMHU 3/I0POBbS
M0 TUCHHUIUIMHE 00ECHeYHBACTCSl BHINOJIHEHHE CIEAYIONIUX JOIONHHUTENBHBIX TPEOOBAaHHN B 3aBHCUMOCTH OT HHAMBHIYAIBHBIX
0co0eHHOCTeH, 00yJarommxcs:

a) MHCTPYKUUS 110 TOPSAKY TPOBEISHUS NPOLEIYPhl OLIEHHBAHHS MPEIOCTaBIsIeTCS B JOCTYMHON (opme (YCTHO, B IIMCHMEHHON
¢dopme, B mucbMeHHOH Gopme mpudTom Bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) nocrymHas ¢opma NpenoCTaBIeHHs 3aJaHUi OIEHOYHBIX CPENCTB (B MeyaTHOW (opme, B medaTHOH (opMe yBeIHYEHHBIM
mpudTOM, B reyaTHoi Gopme mpudTom bpaiins, B popme 21eKTPOHHOTO TOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS aCCHCTEHTOM, 3a/1aHHs
MPEIOCTABIAIOTCS C UCTIOIb30BAaHUEM CYPJOIIEPEBOIA);

B) JocTymHas opma IpenocTaBiIeHus OTBETOB HA 3alaHus (MHICbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpPE, MUCEMEHHO
mpugTom Bpaiins, ¢ UCIOIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeneHNH IPOLEAYPB! OLICHUBAHNUS PE3YIbTAaTOB 00yUYEeHHS WHBAJIHIOB | JIHI[ C OTPaHHYESHHBIMUA BO3MOXKHOCTSIMU 370D OBBSI
npeaycMaTpuBacTCs UCITOJIB30BAHUE TCXHUYCCKUX CPEACTB, HCO6XO}1HMLIX UM B CBA3U C UX UHAUBUAYAJIbHBIMHA OCO6CHHOCT$IMI/I. 3TI/I
cpencTBa MOryT ObITh mpenoctaBieHsl Yenl'Y WM MOTYT HCIOJB30BAaThCS COOCTBEHHBIE TEXHHYECKHE cpencTBa. I[lpm
HCOGXO,Z[I/IMOCTI/I HWHBaJIMAaM U JIMaM C OIpaHUYCHHBIMU BO3MOXKHOCTAMHU 3A0POBbSA MPEAOCTABIIACTCSA JOIIOJIHUTEIIBHOC BPpEMS I
MOATOTOBKH OTBETA Ha 3aJaHus, IPOLeypa OLCHUBAHUS PE3yJIbTATOB O0YUSHHUS 110 TUCIUIIMHE MOXKET IPOBOJUTHCS B HECKOIBKO
3TaIoB.

IIpoBenenre npouenypbl OLEHHBAHHS PE3yIbTaToB OOyYEeHHs WHBAJIHIOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3IO0POBbBS
JOITYCKACTCs C UCIIOJIb30BAHUEM NUCTAHIITUMOHHBIX 06pa3OBaTCJ'H)HI)IX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»



IIpunoxenune 1

IIpumepbl BADHAHTOB 3aIaHUN K MPAKTHYECKUM 3aHATHAM

ba3a BoIpocoB i1 OLleHKH 0a30BOT0 YPOBHS

HUKOT'Ja HE 6y,E[YT TSAKCIICC ITPOTOHA

i}i ®dopmynupoBKa BoIpoca BapuanTsl 0TBETOB
Beenenne. OCOOEHHOCTH SIBJICHUH B MUKPOMHUPE
1 VYkaxute HeBepHOES(bIC) yTBEpKIeHUE(s1) | 1. B siApe HET JIEKTPOHOB
2. AAPO COAEPKUT NMPOTOHBI U 3J1EeKTPOHBI,
nocJeaHue 0cB00OOKIAIOTCH TpPU Oera-
pacnajge
3. npu Oera-pacnaje 3JIeKTPOHbI 00pa3yroTcs
HEINOCPEACTBEHHO B MPOIIECCE pacaia
4. B aapax ¢ MalbIM Z 3apsA] HEIOCTATOYEH
JUISL yAep KaHUsT JIEKTPOHOB BHYTPH spa
5. HEBEPHBIX OTBETOB HET
2 VYkaxute BepHOE(bI€) yTBEpKACHUE(S) 1. B siApe HeT 3J1eKTPOHOB
2. AIpO CONEPKUT NPOTOHBI U DJIEKTPOHBI,
nocjeqHue  OocBOOOXKHaroTcs 1mpu  Oera-
pacnaze
3. npu OeTa-pacnajne 3JIEKTPOHBI
00pa3yloTCcs HENOCPEeACTBEHHO B Ipouecce
pacnaga
4. B saapax ¢ Jawb0biM 7 3apsjg
HeJ0CTaTOo4eH s ylep:KaHUsA
3JIEKTPOHOB BHYTPH Si/pPa
5. IpaBWIbHBIX OTBETOB HET
3 Huxe IIPUBE/ICHBI pasnuuHble | 1. 3neKTpuYecKuil 3apsy
¢bu3nvecKrue BEIINIUHEI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
EcTte 5mn cpenu HHMX Takue, KOTOpblEe He | 3. macca
COXPAaHSIFOTCS pu pacnaze | 4. IeNTOHHBIN 3apsn
paAMOaKTUBHBIX Aaep? 5. MOMEHT KOJIMYECTBA IBUKEHUS
6. BCE COXPaHAIOTCS
7. HY OJJHA HE COXpaHseTcs
4 | Yro Tsaxenee, sapo ypana U-235 wunm | Slapo ypana
npoayktel aenenus U-235?
5 Yro Taxenee, aapo kuciaopona O unu | [IpoayKTsl 1esieHust
MIPOJYKTHI €0 pa3/ieeHUs ?
6 | Kak usmeHuTcs sHeprus noKosi CHCTEMBI, | 1. yBenuuuTcs
cocTosield M3 ABYX sAep NedTepus, B | 2. yMEHbILIHUTCS
pe3yspTaTe HX COCIMHEHUS B AApO | 3.  YBEIWYMUTCA  WIM  YMEHBIIUTCA B
renus’? 3aBHCHUMOCTH OT HA4aJlbHOTO pacCTOSHUS
MEXIY sIApaMu IeUTEpUs]
4. HE U3MEHHTCS
DKcriepuMeHTalIbHasi TEXHUKA UCCIIEIOBAaHUN 10 (PU3HUKE sijipa
1 MOXHO JM HCNOJb30BaTh LUKIOTPOH | HEJIb3sI
JUIsL yCKOPEHUS DJIEKTPOHOB.
2 CKOJIBKO 3JIEKTPOHBI HE YCKOpsAW, OHM | l.3TO cpaBemsMBO Beeraa

2. 3TO CHpaBeMIMBO I IUKIMYECKHUX
YCKOpHUTEJIeH
3. 3TO cCHOpaBeAMBO Uil  JIMHEWHBIX

YCKOpHUTEJIeH




ITO YTBepKIeHHe He BEPHO

s paboThI LUKJIOTPOHA
NPUHIMITHATIBHO Ba)KHO, 9YTOOBI
ocTaBaJicsi(ach) MOCTOSIHHBIM(OM)

4acToTa 00pamieHusi MPOTOHOB
CKOpPOCTb IIPOTOHOB

paanyc opOUTHI MPOTOHOB

HanpsHKEHHUE Ha KaTyIIKe 3JIEKTPOMarHuTa
BCC IICPCUNCIICHHBIC BCJIMYNHBI

Paznenenne 3apsiioB B MOHU3AIMOHHOU
Kamepe, BBI3BIBAIOIIEE TMOSIBJICHUE TOKA
BO BHEIITHEH 1ETTH, TPOUCXOIMT 3a CUET

4.
1.
2.
3.
4.
3.
1. B3auMOIEHCTBUSA  IOJIOXKUTEIBHBIX
OTPULIATEJIBHBIX HOHOB

2. BHEIIHEIr0 YJICKTPHYECKOro 10JIs

3. cnenManbHO MOJOOPAaHHOW KOHCTPYKIIMU
AIIEKTPOJIOB

u

4. BHYTPEHHUX DJEKTPUUECKUX  IIOJIEH
aTOMOB T'a3a, HaMOJIHAIOLIUX KaMepy
5. BCeX MepeyuncieHHbIX (pakTopoB
B CUUMHTWUISIUOHHOM  nieTektope | 1. poToaddexra mepBUYHBIX KBAHTOB
PETUCTPUPYIOTCSL ~ raMMa-KBaHTBl  OT | 2. ¢oronos, HCIyCKaeMbIX
palMoaKTUBHOTO UCTOYHUKA. [Ipu 3TOM | BO3OYKIEeHHBIMHU aToMaMu
u3 (OTOKATOJa BBIPHIBAIOTCS AJIEKTPOHBI | CHHHTHJLIATOPA
3a cYer... 3. BTOpPUYHOW  OSMHUCCHHM,  BBI3BAaHHOH
(dboTOdNEKTpOHAMH, POXKICHHBIMU
MEePBUYHBIMH KBAaHTaAMH
4.  BTOPUYHOW  OMHCCHH,  BBI3BAaHHOU

KOMITTOHOBCKUMH JIEKTPOHAMH
5. BCeX MepeuncieHHbIX (pakTopoB

OCHOBHBIE CBOMCTBA Si7IEP

N JJICMCHTAPHLBIX YaCTHUIL

Kax HazbIBaroTcs sjipa ¢ OJMHAKOBBIMU
7, HO pa3au4yHbIMU A?

3neck Z - 3apsA0BO€ 4MCIO A1pa, a A-
MaccoBO€ YHCIIO.

H30TOIIbI

O0bemM sapa NPOMOPLUUOHATICH YHUCTY
HYKJIOHOB, BXO/ISIIIIUX B HETO.
DTO 3HAYUT YTO...?

l. HYKJIOHBI B SAApax YNaKOBAHbI
OJJMHAKOBOH IJIOTHOCTHIO

2. 41p0 yCTOMUNBO

3. AApo HE YCTONYHMBO

4. paccmaTpuBaeTcs SAPO aToma reyust

5. IpaBUIILHBII OTBET HE IPUBEJEH

C

Kakoil W3 INpUBEIEHHBIX METOAOB HE
HCIIONIB30BAJICS JJI1 U3y4EHUs pa3MepoB
sep?

1. paccesHuEe OBICTPBIX IEKTPOHOB HA AIpAX
2.  U3MEpEeHHE  CIEKTPOB  H3JIyYEHUs
ME30aTOMOB

3. morsolieHue ObICTPBIX HEUTPOHOB SAPaMU
4. HU OJIMH U3 NIEPEUUCIIEHHBIX METOJIOB

5. BCE [IEPEUYNCIICHHBIE METO/IbI
UCIIOJIb30BAINCh

6. paccesiHMe PEHTI€HOBCKOI0 U3J1y4eHHA
Ha Aapax

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

aapa

1. MpOTOHOB MM HEUTPOHOB

2. anbda-yacTHIl

3. 6era-yacTui]

4. 100BIX U3 NMepevYncJeHHbIX
5. ramMMa-u3JIy4eHus

PannoaktuBHbIN pacnan

Kak MEHSETCS 3aps saapa
paMOaKTUBHOTO M30TOMa Tpu OeTta -

YBCIINIUNBACTCA




pacrajie ¢ HCIyCKaHHeM dJIEKTpoHa?

Kaxk MEHSIETCS 3apsg sapa
PaIMOAaKTUBHOIO H30TOMNA IpU OeTa -
pacrnajie ¢ HICIyCKaHUuEeM MO3UTPOHA?

YMEHbIIACTCHA

HenpepbiBHBII XapakTep CIIEKTpa
AJIEKTPOHOB TpHU OeTa- pacmaae MOKET
ObITh OOBSICHEH:

1. oOpa3zoBaHueM sjapa B BO30YKICHHOM
COCTOSIHUM C TIOCIEAYIOIIUM HCITYCKaHHEM
ramMma - U3J1y4eHHUsI

2. TOTJOIIEHWEM DSHEPruu DJJICKTPOHOB B

pe3ynbTaTe B3aUMOJACHCTBUA C aToMaMu
PaAMOAKTUBHOIO BEILIECTBA

3. TOPMOXEHHMEM DJIGKTPOHOB B  IOJE
MOKUJIaeMOT 0 siJIpa

4. JHepPIrus Oera-pacnajga  JeJUTCH
cayyailHbIM  o0pa3oM  MeKay TpeMms

YACTHLAMH - IPOAYKTAMM pacnajaa
5. HECOXpaHEHUEM OHHEPrUM B SIAEPHBIX
peakumsx

6. IPaBUJILHBII OTBET HE NPUBEICH
[IpuBenenbl pasnuyHbie  GU3HYECKUE | 1. SMEKTPUUSCKHH 3apsia
BCIIUYHHEI. 2. CyMMapHO€ YHCIIO MPOTOHOB U HEUTPOHOB
Ectb 1 cpenu HUX Takue, KOTOpbIe HE | 3. Macca
COXpPaHAIOTCS npu pacniaze | 4. TeNTOHHBIN 3apsija
paaOaKTUBHBIX sjep? 5. MOMEHT KOJINYECTBA JIBVIKCHHUS

6. BCE COXPaHAIOTCS

7. HM OJIHA HE COXpaHSIETCs

S nepHble peakun

B XVIII Beke A.JlaBya3be, npumeHss
3aKOH COXPAaHCHHUS MAacChl BEIIECTBA,
MPaBUJILHO OOBSACHUI OOXHIaHHE U
TOPEHHE KaK pEakKIHui0 COCIUHCHUS
BelIecTB ¢ kuciaopoaoMm. CrpaBeuyiuB 1
9TOT 3aKOH B SIJICPHBIX PEAKITUSIX?

H¢ ClipaBe¢AJIHuB

D¢ddexTuBHOE ceueHe B3aUMOICHCTBUS
- 3TO

. moasi uWCcHBITABIIMX B3aumMoJeiicTBHe
YacTHI, OTHECEHHAsl K 4YHCJIY IEeHTPOB
B3aMMOJIECTBUSI HA eIMHHIE TUIOMIATH
MHUIIEHH

2. oAb MOBEPXHOCTH Spa

3. oA b CeYSHUS sapa

4. cymmapHas TUIOIIANhL SA€p HA EAMHMUIIC
Jromaa MUIIICHN

5. BenWuWHA, BBIUHCIsAeMas 1o Qopmyme
Pezepdopna

. IPaBWJIbHBII OTBET HE MPUBEICH

DddekTuBHOE CEUCHUE SIICPHOI
peaKiuu uMeeT pa3MepHOCTh

. M2

2
. YacTULa/M
. Kropn
. JacTuua*m
. cTepaanan*m
. IPaBWIbHBII OTBET HE MPUBEICH

2
2

CocTaBHEIM AAPOM Ha3bIBAIOT...

— (N DB WN—=D

. IPOMEKYTOYHOE SI/IPO, 00pa3ylonieecst
IPpH 3aXBaTE€ YaCTUIbI, BPEMSA KH3HU
KOTOPOT0 MHOTO 00JIbIIIE XapAKTEPHOT0




SI/IEPHOT0 BpeMeHH

2. 41p0, COCTOAILEE U3 IPOTOHOB U
HEUTPOHOB

3. mro60oe pagroakKTUBHOE SAPO

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

5. IpaBUJILHBIA OTBET HE MPUBEJICH

€ CHJIbI

S nepHbl
Kaxoe u3 IIPUBEIEHHBIX HIDKE
YTBEPKICHUN HE SABIACTCS

OTJINYUTEIIFHON 0COOCHHOCTBIO SIAEPHBIX
cwi1? SlnepHble CUIIHI ...

1 .SIBISIFOTCS KOPOTKOACHCTBYFOIIIIMHU
2.He 3aBUCAT OT 3apsiJia HyKJIOHOB
3.00J1a1a10T CBOMICTBAMM HACHIILIEHUS

4.3aBUCAT OT B3aWMHOU OopucHTAau CIIMHOB

YacTHUIl
5. SBJSIIOTCS HEHTPAJIbHBIMH
6.BCce IPUBEJICHHBIC YTBEPXKICHHS BEPHBI

K wnykioHam oTHOCSTCS (IIpaBHIIBLHBIC
HOMEpa BBEIUTE Yepe3 mpooe)

1. aneKTpOHBI

. IPOTOHBI

. anb(da - YacTUIIbI
. HEHTPOHBI

. TIO3UTPOHBI

. Tay - TUIIEPOHBI

K depmuonam otHOCcATCS
HOMeEpa uepes mpoben)

... (yxaxwure

. JIEKTPOHBI
. IPOTOHBI

. anb(da - YacTUIIbI
. HEHTPOHBI

. (horons

. HEMTPUHO

7. IN - ME30HBI

NN R WN =N B W

yKa)KI/ITe, KakKu€ M3 IICPCUHUCICHHBIX
HacCTUIll OTHOCATCA K CTaOUIIBHBIM?

1.poton

2.37€KTpOH

3.1poToH

4. HEeUTpUHO

5.BCe nepeYncIeHHbIe

KakoBa mnpuponma cuii, OTKIOHSIOIIUX
anb(a - 4YacTHIBI OT MNPAMOJIMHEHHOU
TpaekTopuu B onbiTe Pesepdopaa?

1. rpaBuTanIOHHAS

. BCE B PABHOU CTENIECHU

. JJIEKTPOMATHUTHAS

. siAepHas

. TPaBUTAllMOHHAS U siACpHAas

. DJICKTPOMAarHuTHas U siiepHas

Kakpe  xapakTepuCTMKM  4acTUL U
AHTUYACTHUL] OJMHAKOBBI?
Homepa mnpaBHIBHBIX OTBETOB BBEIUTE

yepes mpoodert.

. Macca

. DJIEKTPUYECKUM 3apsi
. BpeMs JKM3HH

. CIIHH

. MAarHUTHBI MOMEHT

AN B WN~IONWN WD

. GapuOHHBIN 3apsi]




basza BOonpocoB AJ11 OUEHKH CPEAHETO YPOBHS

rlﬁl DopmyIMpPOBKa BOIIPOCa BapuanTe! oTBETOB
Beenenune. OCOOEHHOCTH SBJIEHUN B MUKPOMHUPE
1 Kakasg U3 KpUBBIX MOXKET IPEACTaBIATH | 3
3aBUCUMOCTh MAaccChl sij[pa OT ATOMHOI'O
HOMEpa IIpU IOCTOSHHOM MacCOBOM
yucne?
2 BpisicHuth, ycTOMYMBO 1M SApPO € | Aa
MOPSIAKOBBIM YUCIOM Z =10THOCUTEIBHO
MCITyCKaHMsl alib(ha-4acTullb?
3 Ecnu anpy cooOmuth sHepruto, paBHyro | 1. pa3genuTcss Ha  COCTaBIAIOIINE
SHEPTUH CBSI3U, TO OHO MIPOTOHBI U HEUTPOHBI
2. UCTBITAET CUJIbHOE BO30YXIEHUE
3. pa3aenuTcs Ha 1Ba HEPABHBIX OCKOJIKA
4. mpUMET AJUTUIICOUIANbHYIO (hOpMy
5. HCIYCTUT HECKOJIBKO anb(a-4acTHI]
6. IpaBUJIbHBII OTBET HE NIPUBEJICH
7. pe3yJbTaT 3aBHCHT OT BeJUYMHBI
ITOI IHEPIrUHU
4 Ectb sapo X (X - cumBon anemenra, Z - | 1. Ze
3apsa/10Boe 4uclIo sapa, a A-maccoBoe | 2. Zq
4HCII0). q - €AUHUYHBIN 3apsf, € - 3apsaf | 3. Ae
no3utrpoHa. Uemy paBeH 3apsn sapa? 4. Aq
5.(A-Z)e
6. (A-Z)q
5 Ectp snpo X (X - cumBoxa anementa, Z - | 1. Z kr
3aps/ioBOe 4YHCIO sapa, a A-maccoBoe | 2. Z a.e.M.
yrcio). Yemy paBHa macca sapa? 3. Akr
4. A a.em.
5.(A-Z) a.em.
6. MpaBWIbHbIN OTBET HEe NPHUBe/IEH
6 Ha rpaduke OTMEUYEHBI BCE | MPOTOHBI MO3UTPOHBI
CYIIECTBYIOINE CTaOWUbHBIE siapa. Z -
MOPSAAKOBBIM  HOMep, N - 4ucio
HEUTpPOHOB B sAnpe. Aapo ¢ Z =50 N = 51
He cra0uwibHO. Kakue yacTUIl OHO
MOXKET
UCIyCKaTh?
OKcrnepuMeHTaJIbHas TEXHUKA MCCIIEIOBaHUMN 110 QU3UKE a]pa
1 PaGota nuknoTpoHa ocCHOBaHa Ha l.He 3aBHCHUT OT SHEPIrUH YaCTHIbI
COOTHOILIEHUU 2.yBEJIMYMBAETCS C POCTOM 3HEPIUH
mv>/R =qvB YaCTULII
Kaxkoe 3akiroueHre MOKHO CI€NaTh O 3.yMEHBIIAETCS C POCTOM SHEPTUU
4acTOTE BpalleHUsI YaCTHUIIbI? YaCTHIbI
4.00paTHO MPOTIOPITMOHAIHHA BEIMUNHE
WHIYKIUU
S5.HE 3aBUCUT OT MACChI YACTHUIIbI
2 Hcnonbs30BaHKe BCTPEUHBIX MTYYKOB l.cnenaTh yCKOpUTENh KOMITAKTHEE

IIO3BOJISACT

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




SIIEPHBIX PEaKIUn
4.yBeJIMYUTH BO3MOKHYI0 MacCy
POKAAIOMIMXCS YACTHI

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

1. CUMHTWIIISLIMOHHBIN JETEKTOP.

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

4. Bce MepeUnCICHHBIE 1ETEKTOPBI

5. Bce nepevYucJIeHHbIEe 1eTeKTOPbI,
KpoMe kamMepbl Buiibcona.

. TIOJTYIIPOBOXHUKOBBIN IETEKTOP.

Kakoii 3 npuBeieHHBIX IETEKTOPOB
MOKHO

WCIIOJIh30BAaTh ISl PETUCTPAIINH ab(a-
yacTuil?

. CUMHTWUISIHUOHHBIIN 1ETEKTOP

. razopaspsiaHblii cuetyuk ['eirepa
. kamepa BuibscoHna

. Bce MepevnciaeHHbIe 1eTeKTOPbI
. TIOJIYIPOBOTHUKOBBII JIETEKTOP

Kako# u3 nepednciieHHbIX IETEKTOPOB
o0ajjaeT HauXy/JIIUM SHEPreTHUECKUM
paspemieHuemM?

. HIOHU3ALlMOHHAs KaMmepa
. CUHUHTWUISIUMOHHBIN IE€TEKTOP

. IPONIOPUMOHAIIBHBINA CYETYUK

. cueTumk I'eiirepa

5. MOJYyIIPOBOIHUKOBBIN IETEKTOP

6. y BCeX MEpPEUYUCICHHBIX pa3perieHne
OJIMHAKOBO

A LW N =B W — O

Kakoii u3 nepednciaeHHbIX JETEKTOPOB
o0J1a1aeT HAMITYYIITNM SHEPTeTUICCKUM
paszpernieHuem?

1. noHM3aMOHHAas Kamepa

2. CUMHTWUISIHUOHHBIN J1€TEKTOP

3. IpoNOpLUOHANBHBIN CYUETYUK

4. cuetuuk I'eiirepa

5. HOJIyNpOBOHUKOBBIH JeTEKTOP

6. y BCEX IIEpEUNCIICHHBIX pa3pelcHue
0JINHAKOBO HYKJIOHOB

PannoaktuBHbIN pacnajn

Okono Bac Moryr mpoHecTh | T
PaZMOAaKTUBHOIO JJIEMEHTa C KOPOTKUM
NepUoJOM  mojypacnmaga wimd 1 r
PaZMOaKTUBHOIO 3JIeMEHTa C OOJIbIIUM
nepuofoM nogaypacnana. Kakoir u3 HUX

111 Bac OoJsiee onaceH?

nepBbIi

N3 20 o1MHAKOBBIX PaIMOAKTUBHBIX SIIEP
32 | MHMH HCHBITAIO pPaguOAKTUBHBIN
pacnax 10 anep. 3a cleqyomy0 MUHYTY
UCIBITAIOT pacra

1. 10 spnep

2.5 sanep

3.0t 0 o 5 samep

4. ot 0 10 10 sizep

S. IPaBUJIBHBINA OTBET HE PUBEJICH

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

B kauecTBe oTBeTa BBEIUTE Ha3BAaHHUE WIIH
3HAaK XMMUYECKOT'0 3JIEMEHTA.

reJuu

N - 4ucino pagMOaKTUBHBIX snuep, t
BpeMsl.
UTo oTiIMyYaeT OJHy KPUBYIO OT IPYTOn?

AKTUBHOCTb

OCHOBHBIC CBOMCTBa AACP U SJICMCHTAPHLBIX YaCTHUIL]

VYkaxuTe pacrnpenelieHne  IUIOTHOCTH
SIIEPHOM  MaTepUM M DIIEKTPUUECKOTO

1 A-A
2 b-B




3apsana mia chepuueckoro sapa. A - | 3T-A
pacnpenenenue depmu , b - | 4b-I
SKCIOHEHLIMAJIbHASL 3aBUCUMOCTb, B -
JIMHEHas 3aBUCUMOCTh, I - 4acTh BETBU
rUnepOoIbL.
OtBet B bopme qHCla,
COOTBETCTBYIOIIETO BApUAHTY
COCTaBJIECHHOMY M3 Hap.
Kakas wu3 nmnpuBeneHHbIX  BenM4uH | 1. Macca
HETMOCPEJCTBEHHO CBsi3aHa C (HOPMOIA | 2. MATHUTHBIA MOMEHT
sapa 3.  KBaJApYNOJbHBIA 3JIeKTPUYECKUN
MOMEHT
4. 4eTHOCTh

S. NpaBUJIbHBIN OTBET HE IPUBEJICH

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

PaBeH HYJII0

Kaxkon nopsinok umeror pasmeps! cpennux | 1E-14

U TSDKENbIX saep?

OtBet npusectu B CU.

Ceuenne Kakoro w3 IpUBEACHHBIX | . Ympyroe paccesHue NpPOTOHOB Ha
IIPOLIECCOB MOXHO omnucatb (opMyJou s | sapax

=3,14R,*? 2. VYopyroe paccesHuE MEJIEHHBIX

HEHUTPOHOB HA sAJIpax

3. Heynpyroe paccesinue OBICTPBIX
HEHTPOHOB HA sAApax

4. VYnopyroe paccesHUE D3JIEKTPOHOB Ha
Apax

5. VYmopyroe paccessHME 3JIEKTPOHOB Ha
Apax

6. Bo Bcex yka3zaHHBIX ClIydasx

7. Hu B OTHOM M3 yKa3aHHBIX CIIy4acB

Snepuslie pea

KIUU

Ceuenne 00pa3oBaHusl COCTaBHOTO si/ipa
pu 3axBare HENUTpOHa HOCHT
PE30HAHCHBIN
Xapakrep.
MPUXOAUTCS
Ha sHepruto Eo , mpu koTopoii (koTopas)

MaKCI/IMYM CCUCHUA

1. oHepruss  BO30y:KJAeHHsI  sApa
COBIIaJiaeT C OIHUM M3 YPOBHeH sApa

2. sHeprusi BO30YKJICHHUs siipa COBIATAET
C DHEpPrUeH CBSI3U HEUTPOHA

3. paBHa SHEPTUU CBSA3U HEUTPOHA B si/Ipe
4. paBHa cCpegHEW DHEPrUM  CBSA3M,
MIPUXOISAIIEHCS HA HYKJIOH

5. IpaBUIIBLHBIN OTBET HE IPUBEJICH

DHeprus peakuu - 3To

1. pa3HOCTBH MeXKAY MOJTYYEHHOH B

peaKI My IHEepruei u 3aTpavyeHHon

JHepruei

2. sHeprus, BBIAEISIONIAsACS B pEaKLIUU B

BH/JI€ KHHETUYECKOUN SHEPIUU
pasJIeTalIUXCs YaCTHUL]

3. IoJHas YHEPrUs MPOIYKTOB PEAKLIUH

4. 3aTpaThl PHEPTUU HA OCYIIECTBIECHUE

peakuuu

5. DHeprus B3aUMOJIEHCTBHS YaCTHLL,

YYACTBYIOIIUX B PEAKIUU




6. MpaBUJILHBIA OTBET HE MPUBEJICH

Bo3M0HO 111 pe30HaHCHOE BO30YKICHHE
sapa Co-57 ramma- JgydyamMu 3TOrO e
paAMoOaKkTUBHOIO  u30Toma?  DHeprus
HcnyckaeMbix KBaHTOB 14.4 k3B, cpengnee
BpeMs JKU3HU BO30YXIeHHOTO ypoBHs 10

¢

HE BO3MOXKHO

S nepHble cuibl

Kakue wu3 mnepeuncieHHbIX dYacTull He | 1. MPOTOH
OTHOCATCSI K MCTHMHHO 3JIEMEHTapHBIM B | 2. HEMTPOH
HacTodlee BpeMsi (B TOM CMBbICIE, 4YTO | 3. MIOOH
OHM COCTOAT W3 JPYrUX M3BECTHBIX | 4. MU-ME30H
4acTHIl)? 5. BJIEKTPOH
6. hoTOH
Peakuus p +e- --> n Bo3MoxHa? 1. BO3MOXHa, T.K. 3aKOH COXpaHEHUs

BeibepuTe  mpaBWIbHBIE — 3aKIIOYEHUS
OTHOCHUTEIIBHO BO3MOKHOCTH PEaKLIUHU.

AIEKTPUUYECKOTO 3apsi/ia BBIIOJIHEH
2. BO3MOXKHA, €CIIM HSHEPrusi SIEKTPOHA
JI0OCTaTOYHA BEJIMKA

3. He BO3MOKHA HH TPH KaKHX
YCI0BHAX

4. BO3MOXHA BCeria

SnepHble CUIIBI 3aBUCAT OT CIIMHA. DTO
BBITE€KAET U3 (PAKTOPOB, IPUBEIEHHBIX
Huxe. Kakxoil n3 gpaxTopoB kK HUM He
OTHOCUTCS?

1. 01HO U TOXE AP0 C pa3TUUHBIM

CIIUHAMU 00JIaJjaeT pa3InuyHbIMU
SHEPTUSIMU CBS3HU.

2. paccesiHME HEHTPOHOB HA MTPOTOHAX

YYBCTBUTEIBHO K OPUEHTALMAM CIIMHA

3. 0COOEHHOCTH paccesiHUSI HEUTPOHOB Ha

MOJIEKYJIax BOJOpOAa

4. MAarHUTHbIE MOMEHTHI (HanpuMmep y

JAelTOHA) He aJ/INTUBHBI

B npupoze cymecTByroT 4eTbipe Buia
B3aUMOJECUCTBUI

a) CWIIbHBIE sIepHbIe B3auMoecTBus Fs
0) cmabsie Fen

B) 2JIEKTPOMarHuTHele Fam

I') rpaBUTallMOHHbIE FTp

Ecnu ucnonb3oBaTh CHUCTEMBI €IMHMIL, B
KOTOPBIX  XapaKTEPUCTHKH  KOHCTAHT
B3aUMOJICHCTBHUS, COOTBETCTBYIOIIUE
3THM CHJIaM, Oe3pa3MepHbI, TO MBI
MOJTyYUM CJIEJYIOLIHE COOTHOIICHUs (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 <Fsa
5. Fa <Fsm <Fcn <Frp
6. Fcn <Fam < Frp <Fs

S nepHble B3auMOJEHCTBUS MOKHO
00BACHUTE:

1. oOMeHOM Mexk1y HYKJIOHAMH ITH -
Me30HaAMH.

2. MCITyCKaHWEM U MOTJIoIeHHeM (POTOHA
HYKJIOHAaMU

3. 0OMeHOM MeX Ay HyKJIOHAaMH MIO -
M€30HaMu

4. B HaCTOAIIMI MOMEHT HET IOCTOBEPHOM
TEOPHH, OOBICHSIOLIEH

sJIEpHbIE B3aUMOJIEHCTBUSI.




NpaBWIBHBIN OTBET HE MPHUBEICH.
HYKJIOHBI 0OMEHUBAIOTCsI YOHOHAMHU

Kakoe cBOMCTBO s/IepHBIX CHUJI TTO3BOJIAIIO
paccMaTpuBaTh MPOTOH U HEUTPOH Kak
JIBA COCTOSIHUSI OJHON U TOU K€ YaCTHULIBI?
S nepHbie cumebl:

5.
6.
1. HEe IeHTpaIbHbI
2. 0071a10T CBOMCTBOM HACKIIICHUS

3. 3aBUCAT OT CIIMHA

4. He 3aBHCHAT OT YJIEKTPHUUYECKOTO
3apsaa B3auMOJAedCTBYIONIUX YACTHI
5. UIMEI0T OOBEMHBIN XapaKTep

6. cpeiv MPUBEICHHBIX TAKOTO HET

baza KOHTPOJIbHBIX 3aI[aHI/II71 JJIs1 OOCHKHW BBICOKOI'O YPOBH:I

Ne
/
o

dopmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Beenenne. OcCOOEHHOCTH SIBJICHUH B MUKPOMHUPE

Omnpenenutb ¢ MOMOIMIBID  TaOJUYHBIX
3HAYEHUI MacC HYKJIHIOB JHEPTUI0 CBS3U
HeliTpoHa B siape 2! Neio

6.759 M»>B

Omnpenenutb ¢  MOMOIIBIO  TaOJUYHBIX
3HAYCHUH MacC HYKIHUJIOB DHEPTHUIO CBS3U Ol-
yacTuisl B aape 2'Nejo

7,348 MB

[Ipu pamuoakTUBHOM pacmazge sapa 2°Rass
BBUICTACT o-4acTWma . V3BeCTHO, 4YTO B
oOpa3ue paauss Maccoil 1 Mr Kaxayro
cekyHay pacmagaiorcs 3,7 - 107 sgep.  a-
YaCTHUIIbI BBIJIETAIOIIKE U3 3TOr0 00pasia 3a 2
yaca, UMEI0T cyMMapHyto sHepruio 205 mJIx.
Kakyro sHepruio mmeer kaxnjas o-dactuia’?
OtBer mnpuBenutre B K3B ¢ TOYHOCTBIO
+100x3B.

4800 x3B.

IIpn paarOaKTUBHOM pacraze
anpa 22°Rags BbIIETaeT (-4acTULA C dHEpPrueit
4800 k3B. U3BectHO, uyTO B 0Opasue paaus,
mMaccoil 1 MKr,  KaXIyl0  CeKyHIY
pachafaTcs 3,7-10* snep. Kakyro
CYMMapHyl0 B3HEPrul0 HMMEIOT 0-YacCTHIIbI,
oOpasyrommuecst 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,
HEOOXOIUMYIO JIJIsl pasaeneHus aapa °Os ua
YETHIPE OJIMHAKOBBIC YACTHUIIBI.

14.439 M»>B

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

C Kakoi OTHOCHUTEJILHOM Hamo COMMXKaTh
KPUCTAITMYECKUI HWCTOYHUK, COAEpKaIlnun
Bo30yxkaeHHble siapa  Ir-191  (sHeprus
Bo30Oyxkaeauss 129 wdB), ¢ wwuieHslo,
coaepxarieit ceodoansie sapa Ir-191, aToOsr
HAONIOOAaTh  MAaKCHMAaJbHOE  IOIJIOLIEHHUE
raMMa-KBaHTOB B MUIIIEHU?

10 cm/c




B wmwmaapudeckoM — mponopiuoHansHOM | 0,7 Mc
CUYETYHKE My4OK YaCTHUI] 00pa3yeT 0ObeMHYIO
noHnzaiio. OIECHUTh BpeMs coOMpaHus
MOHOB B TAKOM CYETUWKE, HAIOJTHCHHOM IPH
HOpMaJIbHOM JaBiieHuH. Paguyc katona 1 cm,
paguyc anoma 0,02 cm, pa3HOCUTH
MOTEHIMAJIOB MEXIYy aHOIOM M KaTOJOM
2500 B, MHOABMXHOCTH IIOJIOKHUTEIBHBIX
1oHoB aprona 1,4 cm?/(B ¢)

OmMH M3 caMbIX COBPEMEHHBIX MeTon0B | 1,5 1070 em? ¢!
orpeziesieHUs] BPEMEHU KU3HU HEUTPOHOB 1O
OTHONIICHHIO K OeTa-pacmajy COCTOUT B
U3MEpPEHUHN YHuClIa MPOTOHOB, 00pa3YIOMIMX
IpH TPOJIETe MEJICHHBIX HEUTPOHOB Hepe3
MPOMEXKYTOK  (POKYCHUPYIOLIUH  CHUCTEMBI
JeTeKTopa  NpOTOHOB.  Hantm  4mcno
MPOTOHOB, MOCTYMAIIINUX Ha JIETEKTOp, €CIU
JUIMHA TIPOMEXYTKAa, B KOTOPOM IPOTOHBI
pacnanairorcs, paBHa 20 cMm, TIOTOK
MEJUICHHBIX ~HEUTPOHOB 102 eom? ¢,
CKOPOCTh HEUTPOHOB 2 KM/C, 3(HEKTUBHOCTh
cbopa mporonoB 100%.

OCHOBHBIEC CBOMCTBa AACP U 3JICMCHTAPHBIX YaCTHI]

Onpenenutb Maccy szpa auTus, ecid macca | 7,01436 a.e.m
HeWTpasbHOro aroMa Jutus pasHa 7,01601 a.
€. M.

[TokouBieecs AP0 panona >%sRn | 291 km/c
BBIOPOCHJIO O-9aCTHILy CO CKOPOCTbIO V=16
Mwm/c. B kakoe sApo HpeBpaTUIOCH SIIPO
panoHa? Kakyroo CKOpOCTb Vi MOIY4YHUIIO OHO B
pe3ynbTaTe OTaauu?

Kakyro CKOPOCTH \% npuobpetaet | 3,25 m/c
NepBOHAYAIILHO MOKOUBIIUHCS aToM
BOJIOpOJa IpU  HCIycKaHUU  (poToHa,
COOTBETCTBYIOLIIETO TOJIOBHOW JIMHUU CEpPHUU

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

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

PanmoakTuBHBIN pacnay

Kakas no1s pagmoakTUBHBIX sifep koOanbra, | 0,25
nepuoj mojypacmana Kotopbix 71,3 nHi,
pacrazuercs 3a Mecsil?

Ckonbko P-uactui] wucmyckaer B Tedenue | 1,13 101 jer
omHoro yaca 1,0 mMxr m3otoma Na?*, mepuon
1oJlypacnazsa KoToporo paseH 15 u?

Haiitn mocrosHHyro pacmaga u  cpemnee | 0,9 105 ¢
BpEMS KM3HU PaJHOaKTUBHOro u3otona Co’>,
€CIM  W3BECTHO, YTO €ro aKTHUBHOCTb
ymenbliaercsi Ha 4,0% 3a wac? Ilpomykr




pacrajia HepaJoaKTHBCH.

Ipenapar U?®wmaccer 1,0 r  wusmywaer
1,24%10* g-yacTui B cekynay. Haiitu nepuon
nojiypacmnaaa 3TOro M30ToNa U aKTUBHOCTh
npenapara.

4,48 10° aer

Onpenenuth € MOMOMIIBIO  TaOIHYHBIX
3HAYCHWH Macc aTOMOB CKOpOCTh sijpa,
BO3HUKAWOIIET0 B pe3yibTare K-3axBara B
atome Be’, ecniu oyepHee A1po OKasbIBaeTCs
HEMOCPEICTBEHHO B OCHOBHOM COCTOSTHUH.

40 xm/c

SlnepHble peakiu

Heittpon wucnbiTanm yrnpyroe coyJIapeHue ¢
MIEPBOHAYAJIBHO TOKOMBUIMMCS JIEMTOHOM.
Ornpenenutb A0 KUHETUYECKON HSHEPruu,
TEepsieMyl0  HEHUTpOHOM  MpH  JOOOBOM
COyJapeHuu

0,89

Onpenenutsb 3Ha4YeHUe MaKCUMaJIbHO
BO3MOJXKHOTO yIJIa, HA KOTOPBIN PacCenBaeTcs
JNEUTOH MpU  YOPYroM COYAApeHHH C
NEePBOHAYAILHO MOKOWBIIMMCS IPOTOHOM.

30°

Haiitu sHepruio CBsI3M siipa, KOTOPOE UMEET
OJIMHAKOBOE YKCJIO MPOTOHOB U HEUTPOHOB M
pagryc, B MOJTOpa pa3a MEHBIIMN paauyca
saapa A7,

56 M>B

BBIYUCIUTE 3HEPTHIO, HEOOXOAUMYIO IS
pasnenenus sapa Ne?’ ma nse o-yactuusl u
anpo C'2, ecitu M3BECTHO, YTO DHEPIUM CBS3HU
Ha omuH HykaIoH B sapax Ne®’, He'wm
c? paBHbI cooTBeTcTBeHHO 8,03, 7,07 1 7,68
M>5>B.

11,88 a.e.m.

S nepHble cusl

Ornpenenutsb KHHETHYECKYIO sHepruio | 4Q/A
JIOYEepHETo s/ipa, 00pa3yrolerocss npu aiabda-
pacmaje sapa ¢ MacCOBBIM YHCIOM A. DHEprus
anba-pacnana Q.

Kaxkue u3 HIkecneyromux mporeccoB 1,2,3

3aIperieHbl 3aKOHOM COXPaHEHHS JISNTOHHOTO
3apsja:

n—op+te+v;

Dnt - pu tete’;

)T oty

4HYpt+te —>n+v;

S)ut > e +vty;

6) K — p +v?




24.

25.
26.
27.
28.
29.
30.

Bonpocsl k 3k3ameny
DHeprus CTOJIKHOBEHHUS YacTUll, HeoOXoauMasi 1Jis POXKIACHHSI HOBOM YaCTHUIIBI C 3a/laHHOM
Maccou.
[IpuHUUMITBI 1EWCTBUSA U OCHOBHBIE TAPAMETPBI COBPEMEHHBIX YCKOPUTEIIEH.
B3aumoneiicTBue U31y4eHH ¢ BEIECTBOM (3apsKEHHBIE YaCTULIbI, FTaMMa-U31y4eHHE).
Meronsl peructpauuu u3nydeHuil. CYETYMKM 3JIEMEHTapHbIX YaCTHUIl, CJIEAOBbBIE
JIETEKTOPBI.
Maccsl, 3apsiibl, pa3Mepsl A11ep, METObl X U3MEPEHHUS.
CnuH 1 MarHUTHBIA MOMEHT.
®opwma sigpa. YetHoCTh. MoOJI€NIM AaTOMHBIX SIIEP.
Mogenu aroMHbIX sep. KanenbHas Mozens.
Monenu atomubix sigep. @opmyna Beizekkepa s Mace saep.
Mopnenu atoMHBIX saep. O0omodedHast MOACIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJiMOaKTUBHOTO pacIa/ia.
3aKOHOMEPHOCTH alib(ha-pacrajga U UX KBAaHTOBO-MEXaHHUECKOE OOBSICHCHHE.
bera-pacnaza. Cnekrp O6eta-uactuil. Macca HEHTPHHO.
I'amma-u3nyuenue suep.
S nepnas uzomepus.
Dddext Meccbayspa u ero npuMeHEHHE B (PU3UKE U TEXHHKE.
OO61re 3aKOHOMEPHOCTH SJICPHBIX PEaKIHil.
DHeprus Bo30YKICHHS COCTAaBHOTO si/Ipa. DHEPreTHYECKast 3aBHCUMOCTh CCUCHUSI.
OCHOBHBIE IPOLIECCHI B3AUMOJIEHCTBHSI HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH peaKINK MO ACHCTBUEM 3apsXKEHHBIX YaCTHII.
[enenue TsokenbIx saep. banaHc sHEpruy U MEXaHU3M JIEJICHUSL.
Kputnueckuii pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEPHBIX CHJI KaK pe3yJbTaT HM3Y4YEHHUS CBSA3aHHOTO COCTOSIHUSA, HYKJIOH-
HYKJIOHHOTO PaCCesHHS.
Panunyc neWcTtBust SAEpHBIX CHII, 3apsaoBasi HE3aBUCUMOCTb, 3aBUCHUMOCTb OT CIIMHA,
OOMEHHBIN XapaKTep sIACPHBIX CHIL
Me3oHHas TeOpHs SAEPHBIX CHIL.
Krnaccudukanus aneMeHTapHbIX YaCTHI] IO THUITY B3aUMOICHCTBHS.
JlenToHBL.
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO CYIIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue aapoHOB.
Enunas Teopust B3auMOIEHCTBUSA.



IIpuMepsl 3K3aMeHAUMOHHBIX 3aAaHUI

rjﬁl dopMynHrpoBKa Bonpoca Bapuantsr oTBeTOB
1 Ectb sanpo X (X - cumBo anieMenTa, Z - | 1. Ze
3apsiIoBOe 4HCIO siapa, a A-maccoBoe | 2. Zq
YUCII0). - SAMHUYHBINA 3apsif, € - 3apsa | 3. Ae
no3uTtpoHa. Yemy paBeH 3apsa sjapa? 4. Aq
5. (A-Z)e
6. (A-Z)q
2 Kaxkoii U3 npuBeIeHHBIX JETEKTOPOB l. CHMHTUIUISSIUOHHBINA IETEKTOP
MOKHO 2. razopa3psIHbIi cueTuuk [ eiirepa
UCIIOJIb30BAaTh JJIsl peructpanuu anbda- | 3. kamepa Bunbcona
qacTHIl? 4. Bce mepe4YncJieHHbIE 1eTEeKTOPDI
5. MOJYIPOBOTHUKOBBIN IE€TEKTOP
3 Ecin uyncna npoTOHOB M HEWTPOHOB B | paBEeH HYJIIO
A]Ipe YeTHBIC, TO CIIHH sIpa B OCHOBHOM
COCTOSIHHH ...
4 DHeprusi peakuuu - 3TO 1. pa3HOCTH MeXKAY MOJy4eHHOH B
peakuuM 3Hepruei U 3aTpavyeHHon
Hepruei
2. SHEprus, BbIICISIONIASICS B PEAKIIUU B
BU/JIC KHHETUYECKON YHEPTHH
pa3NeTaoMUXCs YaCTHI]
3. moJyiHask YHEPrHs MPOTYKTOB peakluu
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. 3Heprus B3aUMOJAECHCTBHS YacTHLL,
YYaCTBYIOIIMX B PEAKIINH
6. IPaBUJIbHBIN OTBET HE MPUBEJICH
5 SnepHble B3aUMOIEUCTBUS MOKHO 1. 0OMeHOM MeK1y HYKJIOHAMM IIH -
OOBSCHUTD: ME30HAMM.
2. UCITyCKaHUEM H TIOTJIONEHHEM (OTOHA
HYKJIOHAMH
3. 0OMeHOM MEXIy HYKJIOHAMU MIO -
ME30HaAMH
4. B HACTOSAIIUA MOMEHT HET
JIOCTOBEPHOM TEOpUU, OOBICHSIOMIEH
sIIEpHBIE B3aUMOJIEHCTBHUSI.
5. MpaBUJIBHBIA OTBET HE MPHUBE/ICH.
6. HYKJIOHBI 0OMEeHHMBaIOTCs (POHOHAMHU
6 B uunuHapuaeckom | 0,7 mc
MPOMOPIUOHAIIBHOM CUETYHKE IY4YOK
YaCTHIL oOpazyer 00BEMHYIO
MOHU3ALINIO. OueHuTb BpeMsi

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




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

0,6 m/c

CKONBbKO ~ [-4acTHIl  HUCIYCKaer B
TeueHue ojnHoro 4vaca 1,0 MKr uzorona
Na?*, mepwon momypacmaga KOTOPOTO
paBeH 15 4?

1,13 10" jer

Haittu sHepruro cBsA3M sapa, KOTOPOE
UMeEeT OJIMHAKOBOE YHCIIO MPOTOHOB M
HEUTPOHOB U pajuyc, B IOJITOpa pasa
MeHBIINI paguyca aapa Al

56 Mh>B

10

Kakue u3 HIKecneayroImuX MpoeccoB
3aIpenieHbl 3aKOHOM COXPaHEHUS
JIEITOHHOT O 3apsija:

Dn—opt+e +v;

Dnt—-p +tet+e;

R F A TR R VA

4)pte —n+v;

S)u"—e +vtv;

6) K — p +v?

1,2,3




XN R

24.

25.
26.
27.
28.
29.
30.

IIpunoxenne 2

TunoBbie KOHTPOJIbHbIE BONPOCHI [IJI1 IPOMEKYTOYHOM aTTecTAlMU
DHeprus CTOJKHOBEHUS YaCTHUIl, HEOOX0AUMas Ui POXKACHUSI HOBOM YaCTHIIbI C 3aIaHHOM Maccoil.
[IpuHUuMIIBI AEUCTBUS U OCHOBHBIE ITAPAMETPhl COBPEMEHHBIX YCKOPUTEIIEH.
BiaumopeiicTBue U3Iy4eHHi ¢ BEIIECTBOM (3apsKEHHBIE YAaCTHIIbI, TaMMa-U3Ty4YeHHe).
Mertoabl peructpanuu u3iydeHuil. C4ETUUKHU JIEMEHTAPHBIX YACTHII, CJIEIOBBIC I€TEKTOPHI.
Maccbl, 3apsiabl, pa3MepHI s1ep, METOIbI UX U3MEPEHUSI.
CnuH ¥ MAarHUTHBIA MOMEHT.
®opwma siapa. YetHOCTh. MoJiesI aTOMHBIX SJIED.
Mogenu aroMHbIX snep. KanensHas Mozenb.
Mogenu aroMubIX sifep. @opmyna Belinzekkepa 1j1s Mace siaep.
Mopenu aromubix sjaep. O6on0ueyHass MOIEIb.
Tunel pacnaga. OCHOBHOM 3aKOH PaJiIMOAKTUBHOTO PacIajia.
3aKOHOMEPHOCTH allb(a-pacraga U UX KBAHTOBO-MEXaHHUECKOE OOBSICHEHHUE.
bera-pacnan. Criektp 6eTa-dyactuil. Macca HEUTPUHO.
I'amma-uznydenue sauep.
SAnepHas uzomepus.
Dddext Meccbayspa 1 ero npuMeHeHne B QU3UKE U TEXHUKE.
OO01re 3aKOHOMEPHOCTH SJIEPHBIX PEAKIUH.
DHeprust BO30YKIEHUsI COCTABHOIO si/ipa. JHEPreTHYeCKasi 3aBUCUMOCTh CCUCHHUS.
OcHOBHBIE IPOLIECCHI B3AMMOJIEHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH PEeaKIINH MO JCHCTBUEM 3apsHKEHHBIX YaCTHII.
Jenenue TsokenbIX anep. bananc 3Hepruu U MEXaHu3M JEJICHUS.
Kputnueckuit pasmep akTUBHOM 30HBI pEAKTOPA.
CBoiicTBa SAEPHBIX CUJI KaK pe3yjbTaT U3Y4YEHHUs CBSI3aHHOTO COCTOSIHUS, HYKIOH-HYKJIOHHOI'O
paccesiHusl.
Panuyc neiicTBuS sSAEpHBIX CHUII, 3apsiioBas HE3aBHUCHUMOCThH, 3aBUCHUMOCTbh OT CIMHA, OOMEHHBIH
XapaxkTep SIACPHBIX CUJL.
Me3oHHas TeOpust AAEPHBIX CHIL.
Knaccudukanms >reMeHTapHbIX YaCTHIL IO TUITY B3aMOJICHCTBHUSI.
JlenToHBL.
DKCIEePUMEHTATBHOE JI0KA3aTEIbCTBO CYIIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue agpoHOB.
Enunas Teopust B3aMMOJEHCTBHS.



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

BOJIOpOJIA npu WCITYCKaHUH ¢dbotoHa,
COOTBETCTBYIOIIETO TOJOBHOM JIMHUM CEpUU
banbmepa?

J‘;{ dopMynHrpoBKa Bompoca Bapuantsl oTBETOB
1 Ects sapo X (X - cumBon snemeHra, Z - | 1. Ze
3apsI0BOE YHCIIO SApa, a A-MaccoBOe 4KCIo). | 2. Zq
q - €IMHUYHBIN 3apsf, € - 3apsA] NO3UTpoHa. | 3. Ae
Uemy paBeH 3apsn sapa’? 4. Aq
5.(A-Z)e
6. (A-Z)q
2 Kako# u3 npuBeIeHHBIX J€TEKTOPOB MOKHO 1. CUMHTWIIIAUOHHBIN 1ETEKTOP
UCIOJIb30BAaTh JJI PETUCTpaluu anbda- 2. razopa3psaHblil cueTuuk ['eiirepa
qacTui? 3. kamepa Bunbscona
4. BCe mepevncIeHHbIE 1eTeKTOPDI
5. MOJYIPOBOTHUKOBBIN IETEKTOP
3 Ecan uynciia mpoTOHOB M HEHUTPOHOB B SAPE | pABEH HYJII0
YEeTHbIE, TO CHOUH sjApa B  OCHOBHOM
COCTOSIHUH ...
4 DHeprus peakuuu - 3To 1. pa3HOCTBH MeXK1Y MOJTy4eHHOH B peakuuu
JHepruei U 3aTPayeHHO JHepruei
2. 3Heprus, BhIICISIOMIAsACSA B PEaKL[UU B BUJE
KMHETUYECKOUN 3HEpruu
pa3JIeTAIOIINXCS YaCTHI]
3. MonHas Y3HEPrus MNPOAYKTOB PEaKkLUU
4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE
peakuuu
5. BHeprus B3aUMOJAECHCTBHS YacTHLL,
YYaCTBYIOIIMX B pEAKIIUU
6. IpaBWIbHBIN OTBET HE IPUBE/IEH
5 SnepHble B3aMMOIEUCTBUS MOKHO 1. 0OMeHOM MeXK1y HYKJIOHAMM IIH -
OOBSICHUTB: Me30HaMH.
2. UCIyCKaHHEM U TOTJIoIeHneM (poToHa
HYKJIOHaMH
3. 0OMEHOM MeXly HYKJIOHAMH MIO - M€30HaMHU
4. B HaCTOSIILIUH MOMEHT HET JOCTOBEPHOM
TEOPHH, OOBSICHAIOLICH
s,IEpHbIE B3aUMO/IEUCTBUS.
5. IpaBUJIBHBINA OTBET HE NPUBE/CH.
6. HyKJIOHbI 0OOMEHHBAIOTCSI POHOHAMHU
6 B mumuaapuyeckoM  nponopuuoHanbHoM | 0,7 mc
CYETUMKE IMYYOK YacTull 00pazyer 00bEMHYIO
noHm3auuio. OueHuTh BpeMs coOupaHus
HMOHOB B TaKOM CYETYUKE, HAIIOJHEHHOM IpH
HOpMaJIbHOM JAaBiieHuH. Paguyc karoga 1 cwm,
pamnyc amoma 0,02 cMm, pa3HOCHTH
MOTEHIMAJIOB MEXAY aHOJOM U KaToJ0M
2500 B, mNOABMXHOCTH ITOJIOKUTEIIHHBIX
1oHoB aprosa 1,4 cm%/(B c)
7 Kaxkyro CKOPOCTH \% npuobpetaet | 0,6 m/c
MepBOHAYAIBHO MOKOUBILIUNCS aToM




Ckonpko [-yacThll HCIYyCKaeT B TEYCHHE
oxHoro waca 1,0 Mkr m3oroma Na?*, 11(S0)5 (O
rnoJjypacmnajaa KOToporo paBeH 15 u?

1,13 10'5 mer

Haiitu 3HEpruio cBs3u siapa, KOTOPOE UMEET
OJIMHAKOBOE YHUCJIO MPOTOHOB U HEUTPOHOB U
panuyc, B NOJTOpa pa3a MEHbIIMK paguyca
spa Al

56 Mh>B

10

Kakue u3 HIDKeCIeIyIOIIHX MPOIECCOB
3aIpeleHbl 3aKOHOM COXPaHCHUS
JIETITOHHOT O 3apsiaa:

n—opt+te +v;

D —>pu +eteh

T - ptv;

4Hp+e —n+v;

S5)u" —e" +vtv;

6) Ki— p +v?

1,2,3




03.03.02 dusuka,HanpaBJIeHHOCTb (Mpoduib) «PyHnameHTanbHas pusnkar», PI1/
no aucuumniuHe «®u3MKa aTOMHOr0 siipa M JIeMEHTAPHbIX YacTul», 2023 roxa
Ha0opa, ouHasi popMa 00yUeHusI

[IpopexTop no yuebHoit pabote yTrBepxaeHo 24.04.2023  B.E. ®enopos

VYueHbIM coBEeTOM (pu3ndeckoro axyapbTeTa

IIporokoi 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHnoro cosera

¢busnueckoro akynbprera COIJJaCOBaHO M.A. 3arpebun

3acenanueM kadeapsbl o0uIell U TeopeTnYecKol PU3NKHN

[Iporokoin 3acenanus Ne 06 ot 13.04.2023

3aBenyrouuii kageapoit COIIaCOBaHO A.E. Maiiep
ABTOpPBI (COCTaBUTEIIHN) A.E. Maiiep
A.A. DGensb

B.C. KpacHukosB

Crpykrypa paboyeil mporpamMmbl COOTBeTCTBYeT npukasy pekropa ®I'bOY BO
«YHeal'V» ot «13» anpeas 2021 r. Ne 247-1



