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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heunp nucturminael «PU3MKa aTOMHOTO Sipa U 3JIEMEHTApHBIX YaCTHID» COCTOUT B (JOPMUPOBAHUH Y CTYJEHTOB €AMHON, CTPOIHOIA,
JIOTHYECKH HETIPOTHBOPEUHBON (HU3NIECKOI KapTHHBI OKPY)KAIOIIET0 HaC MUPA MIPUPOJIBI, TPUOOPETEHHE HABBIKOB PEIICHUS 1
HCCIIEI0BaHUSI KOHKPETHBIX (PU3MYECKUX 3a/ay.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL: N3YYCHUE OCHOBHBIX MTOHATHH (1)I/I3I/IKI/I ATOMHOTO AApa U JICMCHTAPHBIX YaCTUIl; U3YUCHHUEC
OCHOBHBIX METOJIOB UCCJICIOBAHUS B (l)I/I3I/IKe ATOMHOTI'O sAJipa; 3HAKOMCTBO € HEKOTOPBIMU MPUIIOKECHUSIMU (1)I/ISI/IKI/I aTOMHOTO siaApa.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHSMH, MTOJTYYCHHBIMHU B 00J1aCTH (PU3UKO-MATEMAaTHIYECKUX U (MUJIH) ECTECTBCHHBIX HAYK.

OI1K-1.2. JIleMOHCTpHpYET YMEHHUE peniaTh 3a1a4u, GopMyJIUpyeMble B paMKaxX (U3UKO-MAaTEMATHUECKUX U (HITH) €CTECTBEHHBIX
HayK.

OIIK-1.3. VimMeeT HaBBIKU HCIIOIB30BAHUS OCHOBHBIX OHSATHH, 3aKOHOB (DU3MKO-MaTEMAaTHYECKUX U (WJIM) ECTECTBEHHBIX HAYK JUIS
penieHus 3a1a4 NpohecCHOHATBHON IeITeNLHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OIIOIT: b1.0.14

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaI0IIEerocs:

ArtomHas dusnka

OnTuka

aﬂeKTpI/I‘{eCTBO 1 MarH€TU3M

MonekynsapHas $pusuxa

MexaHuka

2.2 IuCUMILUIMHBI U TPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM AN CHUILIMHBI (MO1YJIsl) HEOOX0IMMO KAK NMpeIlIeCTBYOIIee:

BSaPIMO,Hei/'ICTBHC U3ITYyYCHHS C BEIIECTBOM

Teopus nepeHoca U3Iy4eHUS

Ousnka QyHIaMEHTAIBHBIX B3aUMOJICHCTBHH

IToaroroBka k ciade v ciada TOCYyAapCTBEHHOI'O DK3aMEHa

3. KOMIIETEHLIIM OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLATITAHBI
(MOJYJIST)

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

3HaTh:

Jns noctxenus OITK-1.1: Ga3oBble TeopeTHdecKHe 3HaHUA 0 (pU3UKE aTOMHOTO sipa U 3JI€MEHTapHBIX YaCTUL]; OCHOBEI TEOPHH,
HPUHINTE] ¥ METOABI (PU3UKH ATOMHOTO SIpa M 3IEMEHTaPHBIX YaCTHI]; METOIBI TEOPETHUECKUX U SKCIICPIMEHTAIBHBIX
uccie0BaHui B pusuke

YMmern:

Jns noctrxenus OINK-1.2: ucrnonb3oBath 6a30BbIe TEOPETHUYECKHUE 3HAHUS 110 (PU3UKE ATOMHOTO SJIpa U SJIEMEHTAPHBIX YaCTHI;
MOHMMATh, U3J1araTh U KPUTHYECKH aHATU3UPOBATh 0a30BYIO0 00IIE(PH3NIECKYI0 HHPOPMAIINIO; MOJIB30BATHCS OCHOBHBIMU
MOHATHSIMH, 3aKOHAMH U MOJICIISIMU SIIEPHOM (PU3UKH; pEIIaTh TUIIOBBIC 33/1a4X (DU3UKU ATOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHIL

Baagertn:

Jnst moctmxenust OITK-1.3: HaBBIKOM pelIeH:s] KOHKPETHBIX 3aa4 (PM3UKH aTOMHOTO SIAPa M 3JIEMEHTapHBIX YACTHI[; METOTAMH
00paboTKU U aHANIN3a YKCTICPUMEHTANBHOI U TeopeTHYecKor pu3ndeckoit nHpopManuu

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06y‘{3!0[1ll/ll7i0ﬂ JOJIZKEH

3.1|3nare:
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311

uccie0BaHui B Gpusuke

0a30BEIC TCOPETUYCCKUEC 3HAHUS T10 (I)I/I?)I/IKC ATOMHOI'O sAApa U 3JIEMCHTAPHBIX YaCTUIl; OCHOBBI TCOPUH, ITPUHIUIIBI 1
MCTO/JbI (bI/IBI/IKI/I ATOMHOT'O Aapa U 3JIEMCHTAPHBIX YaCTUIl; METOAbI TCOPETHICCKUX U OKCIIEPUMEHTAJIIBHBIX

3.2

YMeTh:

3.2.1

DJIEMCHTAPHBIX YaCTUIL

HCTIONB30BaTh 0a30BbIe TEOPETHUECKUE 3HAHUS M0 (DU3HKE aTOMHOTO SIApa U QJIEMEHTAPHBIX YAaCTHUII; TOHUMATB,
U3JIaraTh ¥ KpUTHYECKH aHATM3UPOBATh 0a30BYI0 00MIEPH3NUECKYI0 HH(OPMAIIHIO; TTOJIH30BATHCSI OCHOBHBIMHU
MOHATHSMH, 3aKOHAMH ¥ MOZIEJISIMU SII€PHON (HU3MKH; pelIaTh THIIOBHIE 3aJaul (HU3UKH aTOMHOTO Sapa U

3.3

Baagern:

331

aHallu3a SKCIIEPUMEHTAILHON M TEOpETHIeCKOr pu3uueckor nHGopMaimm

HaBbIKOM PCIICHUS KOHKPETHBIX 3a/1a1 (1)I/I3I/IKI/I ATOMHOTO sAJipa U 3JIEMCHTAPHBIX YaCTUL; METOJaMU OGpaGOTKI/I u

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

23ET

YacoB 110 yueOHOMY IUIaHY :
B TOM UHCIIE :
AYZUTOPHBIC 3QHATHA :
caMocTosiTeIbHast paboTa :
4acoB Ha KOHTPOIb : 9
KOHTaKTHas pabora: 61,4

72

52 9K3aMeHEI 6

1,6

Buapr KOHTPOJIST B CEMECTpax:

HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHSA /[ Kvpe
Paznen 1. Beenenne. Oco0eHHOCTH SIBJICHHI B MUKPOMHpeE
11 Kpatkwuii ucropuaeckuit ouepk pa3BuTus npeacTaBieHus o sape. [lopsaku 6 2 JIT.1JI1.2J12.1 J12.2
BEJINUUH PAaCCTOSHUIN U 3HEpruil B siiepHbIX nporeccax. Crnenuduka 3akoHOB JI2.3
Mukpomupa. /Jlex/ 2139233 54 35 26
97
1.2 Pemenue 3anau. 3akoH coxpanenus sHepruu. /IIp/ 6 2 JI.1 J11.2J12.1 J12.2
J12.3
3132 33 54 35 56
97
Pa3nesn 2. JxcnepuMeHTaIbHasi TEXHUKA HCcae0BaHMil o ¢pu3nke Aapa
2.1 DHeprust CTOJIKHOBEHUS YaCTHLl, HEOOXOAUMAs JUIsl POXKICHUS HOBOH YaCTHUIIBI 6 6 JI1.1 J11.2J12.1 JI2.2
¢ 3a1aHHOi Maccoil. [IpuHLIMIIBI JEICTBUS U OCHOBHBIE ITapaMeTpPhI JI2.3
COBPEMEHHBIX ycKopuTenei. BzanmoelicTBre n3y4eHui ¢ BELECTBOM 01 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 uznydenuii ¢ Bemectsom /I1p/ 6 4 JI1.1 J11.2712.1 J12.2
J12.3
013233 24 25 56
37
Pazgen 3. OcHoBHBIE CBONCTBA si/iep U 3J1eMEHTaPHBIX YaCTHIL
3.1 Maccsl, 3aps/sl, pa3Mepsl saep, MeTobl ux usmeperus. CIIMH 1 MarHUTHBIH 6 6 JI1.1J11.2J12.1 J12.2
MoMeHT. PopmMa sipa. UetHocTh. Moaenu aToMHbIX saep. KanenbHas Moaens. J12.3
dopmyna Beiinzekkepa mis mace siep. O6osoueuHast Mojiens. /JIex/ D1 52 D3 D4 35 D6
37
3.2 Pemenne 3ama4. CoiictBa cTabminbHBIX siaep /I1p/ 6 2 JI1.1J11.2J12.1 JI2.2
J12.3
013233 24 35 56
37
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Paznen 4. PaainoakTHBHOCTD

4.1 Tuns! pacnana. OCHOBHOII 3aKOH paJIlOaKTUBHOIO paciazia. 3aKOHOMEPHOCTH 6 JI1.1J11.2J12.1 J12.2
anb(a-pacnaja u X KBAHTOBO-MEXaHWYeCKoe oObsicHeHne. bera-pacmaj. J12.3
Criextp 6era-yactuil. Macca HeliTpuno. ['aMma-usznydenue sinep. Snepnas D192 33 B4 D5 D6
m3omepus. Dddexr Meccbayspa u ero mpuMeHeHue B pusuke u Texauke. /JIex/ 37

4.2 Pemenue 3anau. PaguoaxtusHelii pacnan /IIp/ 4 JI1.1 J11.2J12.1 J12.2

J2.3
013233 34 35 26
37
Pa3nen 5. fAnepuble peakuun

5.1 OO0111e 3aKOHOMEPHOCTH SAACPHBIX PeaKIHid. DHEPTUs BO30YKICHHS 8 JIL.1J11.2J12.1 J12.2
COCTaBHOIO siipa. DHepreTHyecKas 3aBUCUMOCTb cedeHuss. OCHOBHbIE J2.3
MPOIIECCHI B3aUMOACHCTBUS HEUTPOHOB € sapaMu. OCOOCHHOCTH PEaKIIUH MO/ 2132023543556
JIeHCTBUEM 3apsDKEHHBIX yacTull. Jlenenue Tsoxensix saep. bananc sHepruu u 97
MeXaHU3M JAeeHus. Kpurnaeckuit pasmMep akTHBHOM 30HBI peakTopa. /JIex/

5.2 Pemenue 3anayq. Snepusie peakiuu. /Ip/ 4 JI1.1J11.2J12.1 J12.2

J12.3
30132 33 2435 26
97
Pazpgen 6. SinepHble cuibl

6.1 CBoiicTBa SIIEPHBIX CUJI KaK PE3yJIbTaT U3yYCHHUS CBSI3aHHOTO COCTOSHUS, 4 JI1.1 J11.2J12.1 J12.2
HYKJIOH-HYKJIOHHOTO paccestHusl. Paguyc nelicTBUS SAEPHBIX CHII, 3apAa0Bast J12.3
HE3aBUCUMOCTb, 3aBUCHMOCTb OT CIIMHA, OOMEHHBIN XapakTep sSAePHBIX CUIL 30132 33 2435 26
MesoHHas Teopust saepHbIX cuil. /JIex/ 37

6.2 Pemenue 3anau. Snepusie cuist /IIp/ 2 JI1.1J11.2J12.1 J12.2

J12.3
D132 33 34 35 26
37
Paznen 7. CTpykTypa dj1eMeHTAPHBIX YACTHIl M (PyHAAMEeHTAJIbHbIE
B3aHMOJ el CTBUS

7.1 Knaccugukaryst 31eMeHTapHBIX YaCTHIL [0 THITY B3aUMOICHCTBHUSA. JICNITOHBI. 2 JIT.1JI1.2J12.1 JI2.2
OKCIEpUMEHTAJIBHOE 10Ka3aTeIbCTBO CYLIECTBOBAHUSA HEUTpUHO. KBapkoBoe J12.3
cTpoeHue aapoHoB. Enunas Teopus B3aumoaeiictBus. /Jlex/ 213253 2435526

97
7.2 CTpyKTypa 3JIeMEHTapHBIX YaCTHIl U PyHIaMeHTaNbHbIC B3aumoencTus /Cp/ 1,6 |JIL.1J11.2J12.1 J12.2
J2.3
D132 33 54 35 26
97
Pa3nen 8. Unas konTakTHast padoTa
8.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 9,4 | JI1.1J11.2J12.1 J12.2

J2.3
013233 34 35 26
o7

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

OTueT no MpakTHYECKUM 3aJaHUSIM.
KonTtponbHbie BOpOCH!.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

Tunossie KOHTPOJIBHBIC 3aJITaHUsI 1 UHBIC MaTCpUaJIbl IJId TeKyIHCﬁ aTTeCTalluu NMPEACTABJICHBI B an/IHO)KCHI/II/I 1.

6.3. Tunosnie KOHTPOJbHbIC BOIIPOCHI U 3aJaHUA NJIs l'lpOMe)KyTO'-IHOﬁ aTrrecranmu

Tunossie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUA NJIA HpOMC)KyTO‘IHOﬁ aATTECTAllUM IPEACTABIICHBI B HpI/IJ'IO)KeHI/II/I 2.
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Pabouas nporpamma aucuumuinHbl "OU3MKa aTOMHOTO SIpa M 3JIEMEHTAPHBIX YaCTUII'" 110 HAIIPABJICHHIO OJATOTOBKH

(crermanbrocTH) 03.03.02 "dusuka" nHanpasneHHocTH (podumo) Puzuka PI'BOY BO «Uenl VY» ctp. 6

6.4. Kputepuu oneHuBaHus

DK3aMeH N0 TUCUUIUINHE TIPOBOAUTCS B AJIEKTPOHHOM BHIe. Borpock! monduparores n3 6a3bl TaHHBIX BOIPOCOB U 3a1a4. Ha sx3ameHe
cTyneHTy npearaetrcst 20 BompocoB, u3 HuX 6 3anad. Eciu cryaent npaBmisHO oTBedaeT Ha 11-12 BompocoB, OH MOXKET HOTYIHTh
OIICHKY «YZOBJIETBOPHTENBbHOY, HA 13-15 — «xopomoy», 16 u 6onee — «OTIHMYHOY». Eciu CTyAeHT npaBUiIbHO OTBevaeT Juiib Ha 10
BOIIPOCOB U MEHEE, TO OH MOXET IOJYIUTh OLCHKY «HEYAOBIETBOPUTENLHOY. [locie BBeAeHHS OTBETA HA MTOCIEAHUI BOPOC TECTa U
(hopMaIbHOTO 0JIBEICHUS] KOMIIBIOTEPHOM MPOTpaMMOi pe3yJIbTaTOB TECTHPOBAHHMS, TIPETI01aBaTellb 00CYKAaeT U 3a1aeT
JIOTIOJTHUTEINIFHBIE BOIIPOCHI CTYIEHTY 10 MOBOLY TOTO MJIM HHOTO OTBeTa. [1o uroraM Takoro cobeceoBaHus IPenoaBaTesb
ornpeeNseT YpOBeHb OCBOCHUS IPOBEPSIEMBIX KOMIIETEHIIMH U BBICTABIISIET COOTBETCTBYIOLIYIO OLEHKY: «OTIIMYHO» — CTYACHT
JIOJDKEH TIPOAEMOHCTPUPOBATh OTIMYHOE 3HAHHE MaTepuaa, BOCIPOU3BEI COOTBETCTBYIOIIIE MaTeMaTHIECKIE BBIKJIAIKH U
JIOTHYECKHE PACCYXKIIEHHs, CTYICHT IIPaBUIbHO 00OCHOBBIBAET NPUHSITHIC PELICHUS; «XOPOIIO» — CTYAEHT TBEPJIO 3HAET y4eOHBIH
Marepua, TPaMOTHO U 110 CYIIECTBY H3JIaraeT ero, HO IPH 3TOM JIOMyCKAaIOTCs HerpyOble OMMOKH MPH BEIBOE HOPMYI HIIH
OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BBIBO/IA; «Y/IOBJIECTBOPUTEIBLHO» B CIIydae YCIIEUIHOM c1aun 0a30BbIX 3HAHUIT OCHOBHBIX IOHSATHH,
Ha3BaHUH U GU3MYECKOTO CMBICI BEJIMYHH, BHa OCHOBHBIX pacIipe/ieIeHHi M COOTHOLIEHUH (0€3 BBIBOA); «HEYAOBIETBOPUTEIHHO» B
ciTydae OTCYTCTBHsI 0a30BBIX 3HAHUI OCHOBHBIX ITOHATHUI, HA3BaHUH U (PH3HUECKOTO CMBICI BEJIMYMH, BUd OCHOBHBIX pacIpeesieHui
U COOTHOIIICHUH (0e3 BBIBOA).

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHasi TATEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |CuByxun . B. O6uwii kypc ¢usuku. T. 5, 4. 2 : AToMHas u siaepHast puzuka. Mocksa : Hayka,
SnepHas gusuka: yueOHOE MOCOOHE A1 BY30B : B 5 TOMax 1989
JI1.2 [CaBenses U. B. KBanrosas ontuka. AtoMHas ¢pusuka. @u3rka TBEpAOro Tema. Cankr- [lerepbypr | OBC
®du3uka aTOMHOTO SIZIpa U JIEMEHTAPHBIX YaCTHI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. JlonoaHuTeIbHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Iupoxos 0. M., FOnuH|SAnepras pusuka: yueOHOe mocobue Mockga : Hayxa, 9BC
H. I1., Mamontosa H. A.|(https://biblioclub.ru/index.php?page=book&id=450094) 1980
JI2.2 |IImonsckuii 3. B. Baenenue B aTOMHYIO pU3HKY Cankr- IlerepOypr | OBC
(https://e.lanbook.com/book/210398) : Jlaus, 2022
JI2.3 |Kanamnuxos H. I1., IMpakTukyM 1O peneHuIo 3a1au 1o odmemy kypcy pusuku. OcHoBel |Cankt- ITetepOypr | 3BC
Kosxxesuukos H. M., KBaHTOBO#H (pu3nku. CTpoeHHe BellecTBa. ATOMHAs U sepHast : Jlans, 2022
Kotsipno T. B., CiupuH |pusuxa
I.T. (https://e.lanbook.com/book/211592)
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH ""UHTepHeT"
31 [9BC «YHuBepcuteTckas bubnuoreka onnaitn» http://biblioclub.ru/
32 |9BC mnarenscrBa «Jlamby» https://e.lanbook.com/
33 |9BC mnarensctBa « Muppa-My»  http://znanium.com/
34 |3BC «tOpaiir» https://biblio-online.ru/
D5 |Hayunas snekrponnas 6ubimoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
D6 |Hayunsie u nHayaHo-nonyssipabie jgexiuu http://elementy.ru
37 [YuebHo-meromnueckuii caiit «IIpenogasarensim u cryaextam» http://teachmen.csu.ru

7.3 llepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHI

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle
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7.3.2 IIpodeccnonaibHbie 62361 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHbIil KaTanor HayuHoi oubnuorexu Yenl'Y [DnekTpoHHsli pecypc] : 6a3a nanHblx / Yens0. roc. yH-T. — YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaist
American Physical Society : caiir. — URL: http://journals.aps.org/about — 5I3. aurit. — PesxuM gocTymna: TOJIbKO U3 CETH YHUBEPCUTETA, —
TekcT : 27eKTPOHHBIH.

3. Web of Science : mynprrancuumninaapras pedeparuBHas 6aza gaHHbIX / Kommanus Thomson Reuters. — Pexxum gocryma: st
3apeructpup. nonp3opareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — I3. aurit. — Pexxwum poctyma: st
3apeructpup. nonb3opareneit Yenl'V. — TeKCT : 3MEKTPpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. auri. — Pesxxum goctyma: st 3apeructpup. nonis3osareneit Yenl'Y. —
TekcT : 27eKTPOHHBI.

6. KOHCIIeKTHI JICKIHI ¢ IEMOHCTPAMsIMH ¥ BUPTYaJIbHBIMH JIA0OPAaTOPHBIMH 3KCIIEPUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIs1)

Jns peanuzanuy AMCIUILINHBI HCIOIB3YIOTCS yueOHbIe ayAUTOPUH JIs IPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA, IPAKTHYECKUX
3aHATHH, TPYNIIOBBIX U MHIMBHYAIbHBIX KOHCYJIbTAIIMN, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALNH, @ TAKXKE TOMEIICHHS
JUTSL CAMOCTOSITENTBHON pabOTHI.

VYueOHbIe ayANTOPUH YKOMILIEKTOBAHBI CIICHUATM3UPOBAHHON MEOEIbIO i TEXHUUSCKUMHE CPEICTBAMU OOYUCHUSI - MYJTbTHMEIUITHBIM
000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHust 3aHATHI JIEKIIOHHOTO TUITA TIPEIararoTcsi HabOPHI JEMOHCTPAMIOHHOTO 000PYAOBAHUS U YUeOHO- HATIISTHBIX
rocoOuii (MynbTUMETUIHBIC IPE3EHTALINH).

Hcnonb3yeTcs 31eKTpOHHbIH YnTaBHBIHN 3211 HayuHou 6ubnoteku Uenl'VY (aymutopus 206) i caMOCTOSATENLHON pabOThI CTY/ICHTA,
OCHAIIICHHBIH MEPCOHANIBHBIMU KOMIIBIOTEPAMHU, MYJIbTUMEIUUHON anmnapaTypoil. B aynuropun obecriedeH A0CTyIl K pa3InyHON
CIIPaBOYHOH JIUTEPATYPE, SHIUKIONCIUSAM, ONOIHOrpadHUECKUM U TIOJIHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcam
«HTEpHET”.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO/Y JIS)

OcBoeHue cofiepKaHus yaeOHON TUCIMIUIUHEI «DU3HKa Aapa U SJIEMEHTapHBIX YaCTHID) OCYIECTBIACTCS Ha JIEKIHSX, TPAKTHIECKUX
3aHATHAX U B MPOIECCE CAMOCTOSTEIbHOHN yIeOHOH AesTETBHOCTH CTYICHTOB.

JlekMOHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUUECKOE U3yUeHHE TUCIUIIIUHBL. OCHOBHBIMU METOJaMU 00y4EHHS SBIISIOTCS
MH(POPMAIOHHO-00BACHUTENBHBIA 1 TPOOIeMHBIA. Ha eknnsax n3naraercs OCHOBHOE COJEPKaHHE TEM IIPOTPaMMEIL, IIPOBOJUTCS
aHaJIM3 OCHOBHBIX MOHATUH U pacCMaTPUBAIOTCS IPUMEPBL.

JlexIMOHHEII MaTepHAal SBISCTCS BaXKHBIM, HO HE €JMHCTBEHHBIM IS yCBOCHUS yaeOHOH qucrumunHbl. Ero o6s3aTensHo
HEOOXOIUMO JOIOJIHUTh MAaTEPUAIOM OCHOBHON U JOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME.

IMpaxTideckue 3aHATHS CIyXKaT UL 3aKPETUICHNS TEOPETHIECKUX OCHOB, M3JIaraeMbIX B JICKIUAX. Ha mpakTHIecKux 3aHATHAX
o0yJaeMble OB/IaA€BAIOT OCHOBHBIMU METOJIaMU U IIPHEeMaMu peleHus 3aaad. CucreMa KOHTPOJIbHBIX MEPOIPHUATHH J0/DKHA
obecreunBaTh 0OBEKTHBHYIO OLCHKY 3HAHMIT 1 HABBIKOB CTYIEHTOB, CIIOCOOCTBOBATE ITOBHIMICHHIO 3()(heKTHBHOCTH BCEX BHIOB
y4eOHBIX 3aHATUIH, BKIIOYAsi U CAMOCTOSTENbHYIO paboTy.

BakHBIM MOMEHTOM IIPU U3YYCHUH JIF000H MUCIUIIINHEL ABISIETCS OPTaHU3AII CAMOCTOSATENIbHON paboTsl. [Ipn ocBoeHIN
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHMIO IPUBEACHHBIX ONpeeIeH!H, GOpMYIHPOBOK U MOJ0XKEHUH,
ecin TpedoBaHUS K Bam npsiMo He yka3bIBaroT Ha 3T0. Brionre 3¢)(heKTHBHOI MOXKET OKa3aThCs MOMBITKA IIOHATE CYTh SBICHUS,
BBIPa0OTATh CBOE OTHOLICHHUE K HEMY, OITUPAsiCh HAa MaTepHall, COJIep KaIlUiics B pPeKOMEHJOBaHHO! uTeparype. Takxke
PEKOMEHTyeTCsl PABHOMEPHO PACIIPE/IeIIATh HArPY3Ky CAMOCTOSTEIILHOTO OOYUCHUS B TEUCHHE CeMecTpa.

B cnydae mpuMeHeHuUs pu 00yYeHUH AUCIUIUTUHBL YJIEKTPOHHOTO 00YUYEHUs, AUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ui
obmeHre 00yJaromuXCst ¥ IPEToaBaTels OCYIIECTBISICTCS B PeXKUME PealbHOr0 BpeMeHH (OHJIalH-TIeKITUH (BeOMHAPEI), YaTHl,
BHJIC0-KOH(EPEHIINH U JIP.) UK OTIOKEHHOTO BpeMEHH (CHCcTeMa TucTaniionnoro ooy4denus Moodle, MS Office365, dopymsr,
SIIEKTPOHHAS MOYTA U JIP.).

ITpu 0Oy4enun Ui ¢ OrpaHUIEHHBIMU BO3MOKHOCTSIMH 3I0POBbS DJIEKTPOHHOE 00yUeHHUE, TUCTAaHIIMOHHEIE 00pa30BaTeIbHbIE
TEXHOJIOTHH ITPeyCMAaTPHBAIOT BO3MOXKHOCTB ITpHUeMa-Tiepeiadl HHGOPMAIUHU B JOCTYITHEIX I HUX (opMax.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHHs, AUCTaHIIMOHHBIX 00pa30oBaTeIbHBIX TeXHOIOTHi (anee — D0,
JIOT) ocymectBisteTcst Ha ocHOBaHHH «IloyI0XkKeHNs 0 peann3aniy OCHOBHBIX M JIOIOIHATENBHEIX 00pa30BaTENbHEIX IPOTPaMM C
IIPUMEHEHUEM JIEKTPOHHOTO 00y4eHHs M AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B (helepaTbHOM I'OCyJapCTBCHHOM
Or0KEeTHOM 00pa30BaTEIbHOM YUPEKACHHH BHICIIEr0 00pa3oBaHus «UemsIOMHCKUIT ToCy1apCTBEHHBIH YHHBEPCUTETY,
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«ITonoxkeHHs 0 MoPsIKe 3a4eTa 00YJAIOIIUMHUCS MO0 OCHOBHBIM MPO(HECCHOHATEHBIM 00pa30BaTEIBHBIM MIPOrpaMMaM BBICIIETO
oopazoanus B ®I'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHS B OpPraHU3AIIUAX, OCYHICCTBISIFOIIUX 00pa30BaTEIbHYIO JACSITEIbHOCTD,
y4eOHBIX IPEIMETOB, KYPCOB, AUCIHUIUTHH (MOJIYJEH), MPAKTHK, HOTOTHUTEIBHBIX 00Pa30BaTENbHBIX IPOrPAMM MOCPEACTBOM
3JIEKTPOHHOH HHPOpMaIMOHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl Vy». B uckiIOUUTENBbHBIX caydasx (hopc-Maxop U T.11.)
NP peanu3aiuy 00pa3oBaTeabHON aesiTenbHOCTH ¢ puMereHreM D0, IOT MoryT npuMeHsITh KOMIIOHEHTBI, HEe BXO/ISIIHE B
MepeUeHb NMEKTPOHHOIN HHYOPMAIOHHO- 00Pa30BATEIBHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIOINIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 310POBbA

OcBoeHUE NUCLUIIMHBL UHBAIUJAMU U JIUIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI OCYIIECTBIAETCS C UCIIOJIb30BAHUEM
CHELHAIbHBIX TEXHUYECKHX CPEICTB M HMH(GOPMAIMOHHBIX TEXHOJOTHUH, MpemocTaBisieMbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM 10 OOY4EHHMIO HHBAJIUAOB U JMI[ C OIPAaHUYEHHBIMH BO3MOXKHOCTSAMH 370poBbs YUenl'Y mo 3ampocy oOydaromerocs
(MOOHIIbHBIE CIIEIHABHBIE TEXHHYECKHE CPEACTBA JUIS JIMI C HApYWICHUSMH 3pPEHUS M C HapyIICHHeM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

IIpn HEoOXomuMOCTH Ul OOYYAIOIIMXCS C HapyIICHHsSMH 3peHHs Ha pabodynMx MecTax IUisl MPOBENEHHS NPAKTUYECKUX WIN
Ja00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIMAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIaIlMM, PEUeBbIE
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHble aynuropun obecrieunBaeTcss OeCHPENsSTCTBEHHBII A0CTYN A1 00y4alOmUXCsl ¢ MHBAIUIHOCTBIO U C OPAaHUYEHHBIMU
BO3MOKHOCTSIMH 30POBbS. B kKakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA ¢ OTPaHUIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI,
[IpelycMaTpUBAETCsl COOTBETCTBYIOLIEE KOJIUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370pOBbS.

J111s1 oCBOSHHMS AUCIMIUTMHBI HHBAJIMAM U JIUIaM C OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 30POBbSI IPEIOCTABIAETCS JOCTYII K ITeYaTHBIM
HCTOYHMKAM, UMEIOIIUMCS B HayuyHol 6ubimnorexe Yenl'V, ¢ moMOLIbIO CHIEIMAIBHBIX TEXHUUECKUX CPEJICTB; HOCTYI € IOMOIIbIO
CHEUHATbHBIX TEXHHYECKUX M IMPOTPaMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, MPEACTaBICHHBIM B (OpPME DIEKTPOHHOTO
JIoKkyMeHTa B poHze HayyHOH OubaroTeku Yenl'Y mim 31eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

VY4eOHO-MeTOIMUeCKHe MaTepHaibl Ul OOYJaIOIIMXCS U3 YHCJIa MHBAIHUIOB U JIMI C OTPAHUIEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
IPEOCTaBILSIIOTCS B OpMax, alaliTUPOBAHHBIX K OFPAHUYEHUSIM UX 30POBbS U OCOOEHHOCTSIM BOCIPHATHS HH(OPMAIHU.

J171s1 ”HBaJIMIOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHHE TUCIUILIHHBI MOKET OBITh YaCTHYHO WU TTOJTHOCTHIO
OCYIIECTBIICHO C UCIOJIb30BAaHUEM AUCTAHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOIOTHH.

Ilpn mnpoBeneHWM NPOMEXYTOUHOH aTTeCTallMid MO JAWCHUIUIMHE OOYYaroUIMMCS C HWHBAJIMAHOCTHIO W C OTrPaHMYEHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI O0ECIIEUHBACTCSI 10 HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOHW (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IPOBEACHUS NPOMEXYTOUHOH aTTecTaluu, OLIEHOUHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 33/1aHWs (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiins, c
UCTIONIB30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBeseHHH MpOLEyPHl OLICHUBAHUS PE3YAbTaTOB 00yYEHHs MHBAIHUIOB M JIHI C OTPaHHYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS
IIpeycMaTpUBAETCsl HCIOIb30BaHuE NpeaocTaBieHHbIX Yenl Y uian coOCTBEHHBIX TEXHUUECKHUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3H C
WX UHIUBHAYaJIBHBIMH OCOOEHHOCTSMH. [Ipn HEOOXOOUMOCTH WHBAJIHMAAM M JIMLAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
IPEeOCTaBIsIETCS NONOIHUTEIBHOE BpeMs JUIS IOJrOTOBKU OTBETA Ha 3aJlaHus, NPOLEeaypa OLIEHUBAHUS PE3yNbTaTOB O0YUCHHUS 110
JCITUIUTHHE MOYKET IPOBOJUTEHCS B HECKOJIBKO JTAIIOB.
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IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

basa BoIpocoB iis OLIeHKH 0a30BOT0 YPOBHS

HUKOT'Ja HE 6y,E[YT TSAKECIICC IIPOTOHA

if; dopmyaupoBKa BoIpoca Bapuants! oTBeTOB
Beenenne. OcCOOEHHOCTH SIBJICHUN B MUKPOMHUPE
1 VYkaxute HeBepHOES(bIC) yTBEpKICHHUE(s1) | 1. B siApe HET JIEKTPOHOB
2. AAPO COAEPKUT NMPOTOHBI U 3JIEeKTPOHBI,
nocJeaHue 0CcBO0OO:KIAI0OTCH NpPH Oera-
pacnajge
3. npu OeTa-pacnaze dJIEeKTPOHBI 00pa3yIOTCs
HEINOCPEACTBEHHO B MPOIIECCE pachaia
4. B sapax ¢ MalbM Z 3aps]l HeIOCTaTOYEH
JUISl yAep KaHUsT JIEKTPOHOB BHYTPH spa
5. HEBEPHBIX OTBETOB HET
2 | Vkaxute BepHOE(bI€) yTBEpKACHUE(S) 1. B sigpe HeT JJIEKTPOHOB
2. AIpO COAEPKHUT MPOTOHBI U DJIEKTPOHBI,
nocjegHue  OcBOOOXKHaroTcs mpu  Oera-
pacmane
3. npu Oera-pacnajne 3JIEKTPOHBI
00pa3ylTcs HeNmocpeACTBEHHO B Ipouecce
pacnaga
4. B saapax ¢ Jawb0biM 7 3apsjg
HeJ0CTaTOo4eH s ylaep:KaHUsA
3J1eKTPOHOB BHYTPH si/Ipa
5. IpaBWIbHBIX OTBETOB HET
3 Huxe MPUBEICHBI pa3nuuHble | 1. aMeKTpUYecKuii 3aps
(bu3nvecKrue BEIINIUHEI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
EcTte 5mu cpenu HHMX Takue, KOTOpblEe HeE | 3. macca
COXPAaHSIFOTCS pu pacnaze | 4. IeNTOHHBIN 3aps]
PaauOaKTUBHBIX siaep? 5. MOMEHT KOJIMYECTBa JABMKEHUS
6. BCE COXPaHAIOTCS
7. HY OJJHA HE COXpaHseTcs
4 | Yro Tsaxenee, snpo ypana U-235 wumm | Slapo ypana
npoayktel aenenus U-235?
5 Yro Taxenee, aapo kuciaopona O unu | [IpoayKTsl esieHust
MIPOJYKTHI €0 pa3/ieeHus ?
6 | Kak usmMeHuTCs 3HEprus MOKOosl CUCTEMBI, | 1. yBenuuuTcs
cocTosield W3 JABYX siAep HedTepus, B | 2. yMeHbILIHUTCS
pe3yspTaTe HX COCIMHEHUS B AApO | 3.  YBEIWYMUTCA  WIM  yYMEHBIIUTCA B
renus’? 3aBHCHUMOCTH OT Ha4aJlbHOTO pacCTOSHUS
MEXIY AJlpamMu JAerTepus
4. HE U3MEHUTCS
DKcrepuMeHTalIbHasl TEXHUKA UCCIIEIOBAaHUN 1O (U3UKE sijipa
1 MOXHO JM HCNOJB30BaTh ILUKIOTPOH | HEJIb3sI
JUIsL yCKOPEHUS DJIEKTPOHOB.
2 CKOJIBKO 3JIEKTPOHBI HE YCKOpsH, OHM | l.3TO cpaBemsMBO Beerga

2. 3TO CHpaBeMIMBO I IUKIMYECKHUX
YCKOpHUTEIIen
3. 3TO cCHOpaBeAMBO  JUIsl  JIMHEWHBIX

YCKOpHUTEJIeH




ITO YTBepKIeHHe He BEPHO

s paboThI LUKJIOTPOHA
NPUHIHUITHATIBHO BA)KHO, 9TOOBI
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 11ETTH, TPOUCXOAMT 3a CUET

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

2. BHELIHEI0 YJICKTPHYECKOro 10JIs

3. cnenManbHO MOJOOPAaHHOW KOHCTPYKIIMU
AIIEKTPOJIOB

u

4. BHYTPEHHUX DJEKTPUUYECKUX  IIOJIEH
aTOMOB T'a3a, HAMOJIHAIOLIUX KaMepy
5. BCeX MepeuncieHHbIX (pakTopoB
B CUMHTWUISIUOHHOM  nieTektope | 1. poToaddexrta nepBUYHBIX KBAHTOB
PETUCTPUPYIOTCSI ~ raMMa-KBaHTBl  OT | 2. ¢poronos, HCIyCKaeMbIX
paZMoaKTUBHOTO UCTOYHUKA. [Ipu 3TOM | BO3OYKIeHHBIMHI aToMaMu
u3 (OTOKATOa BBIPHIBAIOTCS JIEKTPOHBI | CHHHTHILIATOPA
3a cYer... 3. BTOpPUYHOW  SMHUCCHM,  BBI3BAaHHOH
(boTOdNEKTpOHAMH, POXKICHHBIMU
MEePBUYHBIMH KBAaHTaMH
4.  BTOPUYHOM  OMHCCHH,  BBI3BAaHHOU

KOMITTOHOBCKUMH JIEKTPOHAMH
5. BCeX MepeuncieHHbIX (PakTopoB

OCHOBHBIE CBOMCTBA Si7IEP

H 3JICMCHTAPHBIX YaCTHUIL

Kax HazbpIBaroTcs sjipa ¢ OJMHAKOBBIMH
7., HO pa3auyHbIMU A?

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

H30TOIIbI

O0bemM  sipa MPOMOPLUUOHATEH YHUCITY
HYKJIOHOB, BXO/ISIIIIUX B HETO.
DTO 3HAYUT YTO...?

. HYKJIOHBI B #AIpax YHNaKOBAHBI
OJJMHAKOBOH IJIOTHOCTHIO

2. 41p0 yCTOMUNBO

3. AApo HE YCTONYMBO

4. paccmaTpuBaeTcs SAPO aToma reyust

5. IpaBUIIBLHBIN OTBET HE IPUBEJEH

C

Kakoil W3 INpUBEIEHHBIX METOAOB HE
HCIIONIB30BAJICA JJI1 U3y4EHUs pa3MepoB
sep?

1. paccesHHEe OBICTPBHIX IEKTPOHOB HA AIpAX
2. U3MEpEeHHEe  CIEKTPOB  H3JIyYEHUs
M€30aTOMOB

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

5. BCE IIEPEUYNCIICHHBIE METO/IbI
HCIIOJIb30BAJIHCh

6. paccesiHHe PEHTICHOBCKOI0 M3JIy4YeHH s
Ha Aapax

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

aapa

1. MpOTOHOB UM HEUTPOHOB

2. anbda-yacTHIl

3. 6era-yacTuil

4. 100BIX U3 NMepevYnCcJeHHbIX
5. ramMMma-u3JIy4eHus

PannoakTuBHbIN pacnan

Kak MEHSETCS 3aps saapa
paMOaKTUBHOTO M30TOMa Tnpu OeTta -

YBCJININBACTCA




pacrajie ¢ HCIyCKaHHeM dJIEKTpoHa?

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

YMEHBIIACTCHA

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

1. oOpa3zoBaHueM sjapa B BO30YKICHHOM
COCTOSIHUM C TIOCIEAYIOIIMM HCITYCKaHHEM
ramMma - U3J1y4eHHUs

2. TOTJOIIEHWEM DSHEPruu DJJICKTPOHOB B

pe3ynbTaTe B3aUMOJACHCTBUA C aToMaMu
PaAMOAaKTUBHOIO BEILIECTBA

3. TOPMOXXEHHMEM DJICKTPOHOB B  MOJE
MOKUJIAeMOT0 siJIpa

4. JHEpPrus Oera-pacnajga  JeJUTCH
cayyailHbIM  o0pa3oM  MeKay TpeMms

YACTHLAMH - POAYKTAMM pacnajaa
5. HECOXpaHEHUEM OHHEPrUM B SIAEPHBIX
peakumsx

6. IPaBUJILHBIN OTBET HE NIPUBEICH
[IpuBenenbl pasnuuHbie  GU3HYECKUE | 1. SIEKTPUUSCKHH 3apsia
BCIIUYHHEI. 2. CyMMapHO€ YHCIIO MPOTOHOB U HEUTPOHOB
Ectb 1 cpenu HUX Takue, KOTOpbIe HE | 3. Macca
COXPaHAIOTCS 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 KakK pEakKIHi0 COCIUHCHHS
BelIeCcTB ¢ KuciaopoaoMm. CrpaBe/uyiuB 1
9TOT 3aKOH B SIJICPHBIX PEAKITUSIX?

H¢ ClipaBe¢AJIUuB

D¢ddexTuBHOE CceueHe B3aUMOICHCTBUS
- 3TO

1. monsi HCNBITABIIMX B3aumMoJeiicTBHe
YacTHIl, OTHECEHHAss K 4YHCJIY IEeHTPOB
B3aMMOJIECTBUSI HA eIMHHIE TUIOMATH
MHUIIIEHH

2. mJIoUIaAb MOBEPXHOCTH Spa

3. oAb CeYeHUs sapa

4. cymmapHas TUIOIIAhL SA€p HA EAMHMUIIC
Jromaa MUIIICHN

5. BenWuWHA, BBIYHCIAeMas 1o Qopmyme
Pezepdopna

. IPaBWJIbHBII OTBET HE MPUBEACH

DddexkTuBHOE CEUCHUE SIICPHOI
peaxiuu uMeeT pa3MepHOCTh

. M2

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

2
2

CocTaBHEIM AAPOM Ha3bIBAIOT...

— (N DB WN =D

. IPOMEKYTOYHOE S/IP0, 00pa3yronieecs
IPpH 3aXBaTE€ YaCTUIbI, BPEMSA KH3HU
KOTOPOIr0 MHOT'0 (0JIbIIIe XapAKTEPHOI0




SI/IEPHOT0 BpeMeHH

2. 41p0, COCTOAILEE U3 IPOTOHOB U
HEUTPOHOB

3. mr060oe pagroakTUBHOE SAPO

4. sapo, HapuUMep, ypaHa - 238, KoTopoe
MO’KET CIIOHTAHHO Pa3JeNInThCs

5. IpaBUJILHBIA OTBET HE MPUBEJICH

€ CHJIbI

S nepHbl
Kaxoe u3 IIPUBEIEHHBIX HUDKE
YTBEPKICHUN HE SABIACTCS

OTJINYUTEIIFHON OCOOCHHOCTBIO SAEPHBIX
cwi? SlnepHble CUIIHI ...

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

4.3aBUCAT OT B3aWMHOU OopucHTAau CIIMHOB

YacTHUIl
5.MIBJISIIOTCS LIEHTPAJIBLHBIMU
6.BCce MIPUBE/ICHHBIC YTBEPXKICHHS BEPHBI

K wnykioHam oTHOCSTCS (IIpaBHIIbHBIC
HOMEpa BBEIUTE Yepe3 Mmpooe)

1. aneKTpOHBI

. IPOTOHBI

. anbda - YacTUIIbI
. HEHTPOHBI

. TIO3UTPOHBI

. Tay - TUIIEPOHBI

K depmuonam otHOCATCS
HOMeEpa uepes mpoben)

... (yxaxwure

. JIEKTPOHBbI
. IPOTOHBI

. anb(da - YacTUIIbI
. HEMTPOHBI

. (horonsI

. HEMTPUHO

7. IV - ME30HBI

NN B WD~ W

yKa)KI/ITe, KakKu€ M3 IICPpCUHUCICHHBIX
HacCTHILl OTHOCATCA K CTaOMIIBHBIM?

1.¢oton

2.37€KTPOH

3.1poToH

4. HEeUTpUHO

5.BCe nepevncjieHHbIe

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

1. rpaBuUTanIOHHAS

. BCE B PABHOU CTENECHU

. JJIEKTPOMATHUTHAS

. siAepHas

. TPaBUTAllMOHHAS U siACpHAas

. DJICKTPOMAarHuTHas U siiepHas

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

yepes mpoodert.

. Macca

. DJIEKTPUYECKUM 3apsi]
. BpeMs KM3HH

. CIIHH

. MAarHUTHBI MOMEHT

AN B WN =N WD

. GapuOHHBIN 3apsiz




basza BOonpocoB AJ11 OUEHKH CPEAHETO YPOBHS

rlﬁl DopmyIHMpOBKA BOIIPOCa BapuanTe! oTBETOB
Beenenune. OCOOEHHOCTH SBJIEHUN B MUKPOMHUPE
| Kakasg U3 KpUBBIX MOXET IPEACTaBIATH | 3
3aBUCUMOCTh MAaccChl sii[pa OT ATOMHOI'O
HOMEpa TIpU TOCTOSTHHOM MacCOBOM
yucne?
2 BpisicHuth, ycTOMYMBO 1M SApO € | Aa
MOPSIAKOBBIM YUCIOM Z =10THOCUTEIBHO
MCITyCKaHMsl allb(ha-4acTuIlb?
3 Ecnu anpy cooOmuth sHepruto, paBHyro | 1. pa3genuTcss Ha  COCTaBIAIOIINE
SHEPTUH CBSI3U, TO OHO MIPOTOHBI U HEUTPOHBI
2. UCHIBITAET CUJIbHOE BO30YXKIEHUE
3. pa3zieuTCs Ha JBa HEPABHBIX OCKOJIKA
4. mpUMET AJUTUIICOUIANBHYIO (OpMYy
5. HCIYCTUT HECKOJIBKO alb(a-qacTHI]
6. IpaBUJIbHBII OTBET HE IPUBEJICH
7. pe3yJbTarT 3aBUCUT OT BeJIHMYHHbI
ITON YIHEPIrUH
4 Ectp sanpo X (X - cumBon anementa, Z - | 1. Ze
3apsa/0Boe 4MCclIo sapa, a A-maccoBoe | 2. Zq
YHUCIIO). - €IMHUYHBIN 3apsii, € - 3apsna | 3. Ae
no3utpoHa. 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.
grcio). Yemy paBHa macca sapa? 3. Akr
4. AaeM.
5. (A-Z) a.e.m.
6. NpaBUJIbHBIH OTBET He NPHUBe/IeH
6 Ha rpaduke OTMEUYEHBI BCE | MPOTOHBI MO3UTPOHBI
CYIIECTBYIOIME CTaOWbHBIE siapa. Z -
MOPSAAKOBBIM  HOMep, N - 4ucio
HEUTpPOHOB B snpe. Aapo ¢ Z =50 N = 51
He cra0wnbHO. Kakue yacTUIl OHO
MOXKET
UCIyCKaTh?
DKCrepuMEeHTaIbHasl TEXHUKA UCCIIEAOBaHUI 10 (QU3UKE s1ipa
1 PaGota nuknoTpoHa ocHOBaHa Ha l.He 3aBHCHUT OT 3HEPIrUH YaCTHIbI
COOTHOIIICHUHT 2.yBEIIMYUBACTCSA C POCTOM dHEPTUH
mv?/R =qvB YaCTHUIIBI
Kaxkoe 3akiiroueHre MOKHO CI€NIaTh O 3.yMEHBIIAETCs C POCTOM SHEPTUU
4acTOTE Bpal€HUsl YaCTHUIbI? YaCTHIbI
4.00paTHO MPOTIOPITMOHAIbHA BEIMUNHE
WHIYKIUU
S5.HE 3aBUCUT OT MACChI YACTHUIIbI
2 Hcnonbs30BaHKe BCTPEUHBIX MTYYKOB l.cnenaTh yCKOpUTENh KOMITAKTHEE

IIO3BOJISACT

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




SIIEPHBIX PEaKIUH
4.yBeJIUYUTH BO3MOXKHYK MaccCy
POKAAIOMIMXCS YACTHI

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

1. CUMHTWIIISILIMOHHBIN JETEKTOP.

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

4. Bce MepeUnCICHHBIE IETEKTOPBI

5. Bce nmepeYnciaeHHbIe 1eTeKTOPbI,
KpoMe kamMepbl Busibcona.

. IIOJTYIIPOBOTHUKOBBIN IETEKTOP.

Kakoii 13 npuBe1IecHHBIX IETEKTOPOB
MOKHO

WCIIOJIh30BAaTh ISl PETUCTPALINH alTb(a-
yacTuil?

. CUMHTWUISIHUOHHBIIN 1€TEKTOP

. razopaspsiaHbli cuetyuk ['eirepa
. kamepa Busibscona

. Bce MepevynciaeHHbIe 1eTeKTOPbI
. IOJIYIPOBOJTHUKOBBIH JIETEKTOP

Kako# u3 nepednciieHHbIX 1ETEKTOPOB
o0sajjaeT HauXy/JIIUM SHEPreTHUECKUM
paspemieHueM?

. HIOHU3ALlMOHHAs KaMmepa

. CUHUHTWUISIUMOHHBIN IE€TEKTOP

. IPONOPUMOHAIIBHBIN CUETYUK

. cueTumk I'eiirepa

5. MOJYyIIPOBOIHUKOBBIN IETEKTOP

6. y BCeX MEpPEUYUCICHHBIX pa3perieHue
OJIMHAKOBO

WD =AW~

Kakoii u3 nepeunciaeHHbIX JETEKTOPOB
o0J1a1aeT HAMITY4YITNM SHEPTeTUICCKUM
paszpernieHuem?

. AIOHU3AIlMOHHAs KaMepa

. CHMHTWUISILMOHHBIN IETEKTOP

. IPONIOPLUOHAIBHBIN CUETUUK

. cuetuuk ['eitrepa

. IOJIyIIPOBOIHUKOBBIIi 1eTEKTOP

. Y BCEX MEPEUUCIICHHBIX pa3pelIcHue
OJIMHAKOBO HYKJIOHOB

AN N B W N —

PannoaktuBHbIN pacnajn

Okono Bac Moryr mpoHecTh | T
PaZMOAaKTUBHOIO RJIEMEHTAa C KOPOTKUM
NepUoJOM  moiypacnmaga wimd 1 r
PaZMOaKTUBHOIO 3JIeMEHTa C OOJIbIIUM
nepuofoM nosaypacnazna. Kakoir u3 HuUX

111 Bac Oosee onaceH?

nepBbIi

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

1. 10 spnep

2.5 sanep

3.0t 0 o 5 samep

4. 01 0 10 10 sinep

S. IPpaBUJIBHBIN 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 3JIEMEHTA.

reJuu

N - uWcio pagHOaKTHBHBIX snuep, t
BpeMs.
UTo oTiIMyYaeT OHy KPUBYIO OT IPYTOn?

AKTUBHOCTDb

OCHOBHBIC CBOMCTBA AACP U SJICMCHTAPHLBIX YaCTHUIL]

VYkaxuTe pacrnpenelieHne  IUIOTHOCTH
SIIEPHOM  MaTepUM M DIIEKTPUUYECKOTO

1 A-A
2 b-B




3apsana mia chepuyeckoro sgpa. A - | 3T-A
pacnpenenenue depmu , b - | 4b-I
SKCIIOHEHLIMAJIbHASL 3aBUCUMOCTh, B -
JIMHEHas 3aBUCUMOCTh, I - 4acTh BETBU
rUnepOOoIbL.
OtBet B bopme 4HCIa,
COOTBETCTBYIOIIETO BApUAHTY
COCTaBJIECHHOMY M3 Hap.
Kakas wu3 nmnpuBeneHHbIX  BenM4YMH | 1. Macca
HETMOCPEJCTBEHHO CBsi3aHa C (HOPMOIA | 2. MATHUTHBIA MOMEHT
siapa 3.  KBaJApPYNOJbHBIA 3JIeKTPUYECKUI
MOMEHT
4. 4eTHOCTh

S. IpaBUJIbHBIN 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 omnucarb (opMyJod s | sapax

= 3,14R,>? 2. VYopyroe paccesHUE MEJIEHHBIX

HEHUTPOHOB HA sAJIpax

3. Heynpyroe paccesinue OBICTPBIX
HEHTPOHOB Ha sAApax

4. VYnopyroe paccesHUE D3JIEKTPOHOB Ha
Aapax

5. VYmopyroe paccessHUE 3JIEKTPOHOB Ha
Apax

6. Bo Bcex yka3zaHHBIX ClIydasx

7. Hu B OHOM M3 yKa3aHHBIX CIIy4acB

Snepuslie pea

KLU

Ceuenuie 00pa3oBaHusl COCTABHOTO si/1pa

pu 3axBare HEUTpOHA HOCHUT
PE30HAHCHBIN

Xapakrep. Maxkcumym CEUYEHHUs
IMPpUXOAUTCH

Ha sHepruto Eo , mpu koTopoit (koTopast)

1. oJHeprusi  BO30y:KJAeHHs  sApa
COBIIaJIaeT ¢ OIHUM M3 YPOBHeEH sApa

2. sHeprusi BO30YKJICHHUs siipa COBIATAET
C DHEPrueH CBI3U HEUTPOHA

3. paBHA SHEPTUU CBSA3U HEUTPOHA B si/Ipe
4. paBHa CpegHEW DHEpPrUM  CBSA3M,
MIPUXOISAIIENCS HA HYKJIOH

5. IpaBUIIBLHBIN OTBET HE IPUBEJICH

DHeprus peakuu - 3To

1. pa3HOCTBH MeKAY NOJTYYEHHOH B

peaKI My IHepruei u 3aTpavyeHHon

JHepruei

2. sHeprus, BBIAEISIOIAsACS B pEaKLIUU B

BHJI€ KHUHETUYECKOUN SHEPIUU
pa3JIeTalIKXCs YaCTHUL]

3. oyHas YHEPrus MPOIYKTOB PEAKLIUH

4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE

peakuuu

5. DHeprus B3aUMOJEHCTBHS YaCTULL,

YYACTBYIOUIUX B PEAKIUU




6. MPaBUJILHBINA OTBET HE MPUBEJICH

Bo03M0HO 111 pe30HaHCHOE BO30YKICHHE
sapa Co-57 ramma- Jy4aMd 53TOTO JKe
paaMoOaKkTUBHOIO  u30Toma?  DHeprus
ucnyckaeMbix KBaHTOB 14.4 k3B, cpengnee
BpeMs JKU3HU BO30YXKIIEHHOTO ypoBHs 10

e

HE BO3MOXKHO

S nepHble cuibl

Kakue W3 TIepeurciIeHHBIX 4YacTHI[ He
OTHOCSITCS. K WMCTUHHO JJICMEHTapHBIM B
HacTosmee BpeMss (B TOM CMBICIIE, YTO
OHM COCTOAT U3 JIPYIHMX H3BECTHBIX
4acTHIl)?

1. mporon
2. HeWTPOH
3. MIOOH
4. n1u-Me30H
5. 3JIEKTPOH
6. hoTOH

Peakuus p +e- --> n Bo3MoxHa?
Bribepute  mpaBuiIbHBIE — 3aKIHOYEHUS
OTHOCHUTEJILHO BO3MOXHOCTH PEAKIIHH.

1. BO3MOXHa, T.K. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsi/ia BBIIOJIHEH

2. BO3MOXKHA, €CIIM HSHEPrusi SIEKTPOHA
JI0OCTaTOYHA BEJIMKA

3. He BO3MOKHA HH TPH KaKHX
YCI0BHAX

4. BO3MOKHA Bcer/ia

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

1. 01HO U TOXKE AP0 C pa3TUUHBIM

CIIUHAMU 00JIaJjaeT pa3InuHbIMU
SHEPTUSIMU CBS3HU.

2. paccesiHME HEHTPOHOB HA MTPOTOHAX

YYBCTBUTEJIBHO K OPUEHTALMSAM CIIMHA

3. 0COOEHHOCTH paccesiHUSI HEUTPOHOB Ha

MOJIEKYJIax BOJOpOAa

4. MAarHUTHbIE MOMEHTHI (HALIpuMep y

JAelTOHA) He aJ/INTUBHbI

B npupoze cymecTByroT 4eTbipe Buia
B3aUMOJCUCTBUI

a) CWIbHBIE sIepHbIE B3auMoecTBus Fs
0) cnabwie Fen

B) 2JIEKTPOMarHuTHele Fam

I') rpaBUTallMOHHbIE FTp

Ecnu ucnonb3oBaTh CHUCTEMBl €MHMIL, B
KOTOPBIX  XapaKTEPUCTHKH  KOHCTAHT
B3aUMOJICHCTBHUS, COOTBETCTBYIOIIUE
3THM CHJIaM, Oe3pa3MepHbI, TO MBI
MOJTyYUM CJIEJYIOILINE COOTHOIIEHUs (IUIs
B3aMMOJICHCTBHST BHYTPH siipa  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. 0OMeHOM MeK1Yy HYKJIOHAMM IH -
Me30HaAMH.

2. CITyCKaHWEM U MOTJIoeHeM (POTOHA
HYKJIOHAaMU

3. oOMeHOM MeX Ay HyKJIOHAaMH MIO -
M€30HaMu

4. B HaCTOAIIMN MOMEHT HET IOCTOBEPHOM
TEOPHH, O0BICHSIOLIEH

sJIEpHbIE B3aUMOJIEHCTBUS.




NpaBWIBHBIN OTBET HE MIPHUBEICH.
HYKJIOHBI 0OMEHUBAIOTCS (YOHOHAMHU

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

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

3. 3aBUCAT OT CIIMHA

4. He 3aBHCAT OT YJIEKTPUIECKOT0
3apsaa B3auMOJAedCTBYIONIUX YACTHI
5. UIMEI0T OOBEMHBIN XapaKTep

6. cpeiv MPUBEICHHBIX TAKOTO HET

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

Ne
/
o

dopmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Beenenne. OcCOOEHHOCTH SIBJICHUH B MUKPOMHUPE

Omnpenenutb ¢ MOMOIIBIO  TaOJUYHBIX
3HAQYEHUI MacC HYKJIHIOB JHEPTUIO CBS3U
HeliTpoHa B siipe 2! Neio

6.759 M»>B

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

7,348 MB

[Ipu pamuoakTUBHOM pacmazge sapa 2°Rass
BBUICTACT o-4yacTWma . W3BeCTHO, 4YTO B
oOpazue paauss Maccoil 1 Mr Kaxmayro
cekyHay pacmnagaiorcs 3,7 - 107 sgep.  a-
YaCTHUIIbI BBIJIETAIOIINE U3 3TOT0 00pasia 3a 2
yaca, UMEI0T cyMMapHyto sHepruio 205 mJIx.
Kakyro sHepruio mmeer kaxnjaas o-yactuia?
OtBer mnpuBenutre B K3B ¢ TOYHOCTBIO
+100x3B.

4800 x3B.

IIpn paarOaKTUBHOM pacriaze
anpa 2?°Rags BbIIETaeT (-4acTULA C dHEpPrHeit
4800 k3B. U3BectHO, yTO B 0Opasue paaus,
Maccoil 1 MKr,  KaXIyl0  CEKyHIY
pachafalTcs 3,7-10* sanep. Kakyro
CYMMapHyl0 53HEPrul0 HMMEIOT 0-YacCTHIIbI,
obOpasyrommuecst B 3ToM obOpasme 3a 1 yac?
OtBer npuBeaute B Mk, okpyriure o0 1
3HAKa M1OCJIE 3aATOM.

0,1 m/I:x

Onpenenuth € MOMOIIBIO  TaOIHYHBIX
3HAQUEHWH  MacC  HYKIWJAOB  DHEPTHIO,
HEOOXOIUMYIO ISl pasieneHus aapa '°Os ua
YETHIPE OJIMHAKOBBIC YACTHUIIBI.

14.439 M»>B

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

C Kakoi OTHOCHUTEJILHOM Hamo CcOMMKaTh
KPUCTAITMYECKUI HCTOYHUK, COAEpKaIlui
Bo30yxkaeHHble siapa  Ir-191  (sHeprus
Bo3Oyxkaeauss 129 wdB), ¢ wwuieHslo,
coaepxarieit ceodoansie sapa Ir-191, aToOsr
HAONIOOAaTh  MAaKCHMAaJbHOE  IOIJIOLIEHHUE
raMMa-KBaHTOB B MUIIIEHU?

10 cm/c




B wmwmmaapudeckoM — mponopuuoHansHOM | 0,7 Mc
CUYETYHKE My4OK YaCTHUI] 00pa3yeT 0ObeMHYIO
noHunzaiio. OIEHUTh BpeMs CcoOMpaHus
MOHOB B TAKOM CYETUWKE, HAIOJTHCHHOM IPH
HOpMaJIbHOM JaBiieHuH. Paguyc katona 1 cm,
paguyc anoma 0,02 cMm, pa3HOCUTH
MOTEHIMAJIOB MEXIYy aHOIOM M KaTOJOM
2500 B, MHOABMXHOCTb ITOJIOKHUTEIBHBIX
1oHoB aprona 1,4 cm?/(B ¢)

OmvH M3 caMbIX COBpeMeHHBbIX MeToaoB | 1,5 100 em2 ¢!
orpeziesieHUs] BPEMEHU KU3HU HEUTPOHOB 1O
OTHONIICHHIO K OeTa-pacmajy COCTOUT B
U3MEpPEHUHN YHuClIa MPOTOHOB, 00pa3YOMIMX
IpH TPOJIETe MEJICHHBIX HEUTPOHOB Hepe3
MPOMEXKYTOK  (POKYCHUPYIOLIUH  CHUCTEMBI
JeTeKTopa  NpoTOHOB.  Hantm  4mcno
MPOTOHOB, MOCTYMAIOIINUX Ha JIETEKTOp, €CIU
JUIMHA TIPOMEXYTKAa, B KOTOPOM IPOTOHBI
pacnanaiorcs, paBHa 20 cMm, TIOTOK
MEJUICHHBIX ~ HEUTPOHOB 108 em? ¢l
CKOPOCTh HEUTPOHOB 2 KM/C, 3(HEKTUBHOCTh
cbopa poronoB 100%.

OCHOBHBIE CBOMCTBa AACP U 3JICMCHTAPHBIX YaCTHI]

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

€. M.
220

[TokouBieecs AP0 panoHa “““gsRn | 291 km/c
BBIOPOCHJIO O-9AaCTHILy CO CKOPOCTbIO V=16
Mwm/c. B kakoe sApo MpeBpaTUIOCH SIIPO
panoHa? Kakyro cKOpOCTb Vi MOIY4YHUIIO OHO B
pe3ynbTaTe OTaauu?

Kakyro CKOPOCTH \% npuobpetaet | 3,25 m/c
HEpBOHAYAIILHO MOKOUBIINKCS aToM
BOJIOpOJa IpU  HCIycKaHuu  (poToHa,
COOTBETCTBYIOLIIETO TOJIOBHOW JIMHUU CEPHUU

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

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

PanroaktuBHBIN pacnaj

Kakas nons pagmoakTUBHBIX sifep koOanbra, | 0,25
nepuoj nojypacmana Kotopbix 71,3 nHs,
pacrazuercst 3a Mecsil?

Ckonbko P-uactury wucmyckaer B Tedenue | 1,13 10 jer
oxHoro yaca 1,0 mMxr m3otoma Na?*, mepuon
1oJlypacnajsa KoToporo paseH 15 u?

Haiitu nocrosHHyro pacnaga u  cpeadee | 0,9 105 ¢
BpeMsl KU3HH PaHoaKTUBHOro n3orona Co>’,
€CJIM  W3BECTHO, YTO €ro aKTHUBHOCThb
ymenbliaercsi Ha 4,0% 3a wac? Ilpomykr




pacrajia HepaJuOaKTHBCH.

Ipenapar U?®wmaccer 1,0 r  wusmywaer
1,24*10* a-yacTHIl B cekynay. Haiitu nepuon
nojiypacmnajaa 3TOro M30TONa U aKTUBHOCTh
npenapara.

4,48 10° ner

Onpenenuth € MOMOIIBIO  TaOIMYHBIX
3HAYCHWH Macc aTOMOB CKOpOCTh sjpa,
BO3HUKAWOIIET0 B pe3yibTare K-3axBara B
atome Be’, ecnu ouepHee A1po OKa3bIBaeTCs
HEMOCPEICTBEHHO B OCHOBHOM COCTOSTHUH.

40 xm/c

SnepHble peakiu

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

0,89

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

30°

Haiitu sHEpruro CBsI3M sipa, KOTOPOE UMEET
OJIMHAKOBOE YKCJIO MPOTOHOB U HEUTPOHOB M
paaryc, B MOJTOpa pa3a MEHBIIMN paauyca
saapa Al

56 M>B

BBIYHCIIUTE 3HEPTHIO, HEOOXOAUMYIO IS
pasnenenus sapa Ne?' ma nse o-yactuupl u
anpo C'2, ecitu U3BECTHO, YTO DHEPIUM CBS3HU
Ha onuH HykIoH B sagpax Ne?’, He'wn
Cc? paBHbI cooTBeTcTBeHHO 8,03, 7,07 1 7,68
M>5>B.

11,88 a.e.m.

S nepHble cusl

Ornpenenutpb KHHETHYECKYIO suepruio | 4Q/A
JIOYEpHETo s/ipa, 00pa3yrolerocss npu aiabda-
pacmaje spa ¢ MacCOBBIM YHCIOM A. DHEprus
anba-pacnana Q.

Kaxkue u3 HIKecneyromux mporeccoB 1,2,3

3arperieHbl 3aKOHOM COXPaHEHHS JISNTOHHOTO
3apsja:

n—op+te+v;

Dnt > ut+e +e’;

)T oty

4)p+e —>n+tv;

S)pt —et+vty;

6) KK — pu +v?




24.

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

Bonpocsl k 3k3ameny
DHeprus CTOJIKHOBEHHUS YacTUll, HeoOXoauMasi 1Jis POXKIACHHSI HOBOM YaCTHUIIBI C 3alaHHOM
Maccou.
[IpuHUMITBI 1EWCTBUSA U OCHOBHBIE TAPAMETPhI COBPEMEHHBIX YCKOPUTEIIEH.
B3aumoseiicTBue U31y4eHH ¢ BEIECTBOM (3apsKEHHBIE YaCTULIbI, FTaMMa-U31y4eHHE).
Metonbl peructpauuu u3nydeHUil. CYETYMKM 3JIEMEHTapHbIX YaCTHUIl, CJIEAOBbBIC
JIETEKTOPBI.
Maccsl, 3apsiibl, pa3Mepsl A11€p, METOJbl X U3MEPEHHUS.
CnuH 1 MarHUTHBIA MOMEHT.
®opwma sigpa. YetHOCTh. MoOI€NIM AaTOMHBIX SIIEP.
Mogenu aroMHbIX sep. KanenbHas Mozensb.
Mogenu atomubix sigep. @opmyna Beizekkepa s Mace saep.
Mopnenu atoMHBIX sep. O0omodedHast MOACIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJiMOaKTUBHOTO pacIa/ia.
3aKOHOMEPHOCTH alib(ha-pacrajga U UX KBAaHTOBO-MEXaHHUECKOE OOBSICHCHHE.
bera-pacnaza. Cnektp 6eta-uactuil. Macca HEHTPHHO.
I'amma-u3nyuenue suep.
Snepnas uzomepus.
Dddext Meccbayspa u ero npuMeHEHHE B (PU3HKE U TEXHHKE.
OO01re 3aKOHOMEPHOCTH SJIEPHBIX PEaKIHil.
DHeprus Bo30YKICHHS COCTABHOTO si/Ipa. DHEPreTHUECKast 3aBUCUMOCTh CCUCHUSI.
OCHOBHBIE IPOLIECCHI B3AMMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH peaKINK MO ACHCTBUEM 3apsIKEHHBIX YaCTHII.
[enenue TsokenbIx saep. bagaHc sHEpruu U MEXaHU3M JIEJICHUSI.
Kputnueckuii pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEPHBIX CHJI KaK pe3yJbTaT HM3Y4YEHHUS CBSA3aHHOTO COCTOSIHUSA, HYKJIOH-
HYKJIOHHOTO PaCCesHHSI.
Panunyc neWcTtBusi SAEpHBIX CHII, 3apsaoBasi HE3aBUCUMOCTb, 3aBUCHUMOCTb OT CIIMHA,
OOMEHHBIN XapaKTep sIACPHBIX CHIL
Me3oHHas TeOpus SAEPHBIX CHIL.
Krnaccudukanus aneMeHTapHbIX YaCTHI] IO THUITY B3aUMOICHCTBHS.
JlenToHBL.
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue aapoHOB.
Enunas Teopust B3auMOIEHCTBUA.



IIpuMepsl 3K3aMeHAUMOHHBIX 3aaHUI

rjﬁl dopMynHrpoBKa BOmpoca Bapuantsr oTBeTOB
1 Ectb sanpo X (X - cumBo anieMenTa, Z - | 1. Ze
3apsiIoBOe 4MCIO sfpa, a A-maccoBoe | 2. Zq
YHUCII0). q - SAMHUYHBINA 3aps, € - 3apsya | 3. Ae
no3uTpoHa. Yemy paBeH 3apsa sjapa? 4. Aq
5. (A-Z)e
6. (A-Z)q
2 Kaxkoii U3 npuBeIeHHBIX JETEKTOPOB l. CHMHTHUIUISSUOHHBINA IETEKTOP
MOKHO 2. razopa3psIHbIi cueTuuk [ eiirepa
MCIIOJIb30BATh JJIsl peructpanuu anbda- | 3. kamepa Bunbcona
4acTHIl? 4. Bce mepevncieHHbIE 1eTeKTOPbI
5. MOJYIPOBOIHUKOBBIN IETEKTOP
3 Ecin uyncna npoTOHOB M HEUTPOHOB B | paBEeH HYJIIO
AJIpe YeTHBIC, TO CIIHH sIpa B OCHOBHOM
COCTOSIHHH ...
4 DHeprus peakuuu - 3TO 1. pa3HOCTH MeKAY MOJTYYCHHOH B
peakuuM 3Hepruei U 3aTpavyeHHOon
Hepruei
2. DHEprus, BBIICISIONIASICS B PEAKIIUU B
BU/JIC KHHETUYECKON YHEPTHH
pa3NeTaoIUXCs YaCTHI]
3. moJniHask YHEPrusl MPOJTYKTOB peakluu
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. 3Heprus B3aUMOJAECHCTBHS YaCcTHIL,
YUYaCTBYIOIIMX B PEAKIINH
6. IPaBUJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aUMOIEUCTBUS MOXKHO 1. 0OMeHOM MexkTy HYKJIOHAMH ITH -
OOBSCHUTD: ME30HAMM.
2. UCITyCKaHUEM H TIOTJIONIEHHEM (POTOHA
HYKJIOHAMH
3. 0OMeHOM MEXIy HYKJIOHAMU MIO -
ME30HaAMH
4. B HACTOSAIIUA MOMEHT HET
JIOCTOBEPHOM TEOpUU, OOBICHSIOMIEH
sIIEpHBIE B3aUMOJIEHCTBHUS.
5. MpaBUJIBHBINA OTBET HE MPUBE/ICH.
6. HYKJIOHBI 0OMEHMBAaIOTCs (POHOHAMHU
6 B nunuHapuaeckom | 0,7 mc
MPOMOPIUOHAIIBHOM ~ CUETYMKE IY4YOK
YaCTHIL oOpazyer 00BEMHYIO
MOHU3ALINIO. OueHuTb BpeMsi

coOMpaHusi MOHOB B TAaKOM CYETYHKE,
HAIIOJIHCHHOM npu HOPMaJIbHOM
nasienuu. Pagunyc karoga 1 cM, paauyc
anoza 0,02 cMm, pa3HOCUTH MOTEHLUATIOB
MEXIy aHogoM u karogom 2500 B,
MOJBMKHOCTDb ITOJIOKHTCIBLHBIX HOHOB
aprona 1,4 cm?*/(B ¢)




Kakyto ckopocte Vv  mpuobperaet
[IEPBOHAYAJIBHO  [MOKOMBILIMKCS ~ aTOM
BOJIOpPOJa MpH UCHYCKaHUU (OTOHA,
COOTBETCTBYIOLETO TOJIOBHOM JIMHUU
cepuu banbmepa?

0,6 m/c

CKONBKO ~ f-4acTHIl  HUCIYCKaer B
TeueHue ojHoro 4vaca 1,0 MKr uzorona
Na?*, mepuwox momypacmaza KOTOPOTO
paBeH 15 4?

1,13 10" jer

Haittu sHepruro cBsA3u sapa, KOTOPOE
UMEeT OJINHAKOBOE YHCIIO MPOTOHOB M
HEUTPOHOB U pajuyc, B IOJITOpa pasa
MeHBIINI paguyca aapa Al?.

56 Mh>B

10

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

Dn—op+e +v;

Dnt > put+e +e’;

)Tty

4)p+e —n+v;

Sypt—-et+tv+v;

6) K— pu +v?

1,2,3




WO RE WD =

24.

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

IIpunoxenne 2

TunoBbie KOHTPOJIbHbIE BONPOCHI JI1 IPOMEKYTOYHOM aTTecTAlMU
DHeprus CTOJKHOBEHUS YaCTHUIl, HEOOX0AUMas Ui POXKACHUSI HOBOM YaCTHIIbI C 3a/IaHHOM Maccoil.
[IpuHuUMIIBI AEUCTBUS U OCHOBHBIE ITAPAMETPhl COBPEMEHHBIX YCKOPUTEIIEH.
BiaumopeiicTBue U3Iy4eHHii ¢ BEIIECTBOM (3apsKEHHbIE YaCTHIIbI, TaMMa-U3Ty4YeHHe).
Meroasl peructpanuu u3iydeHuil. C4ETUUKHU JIEMEHTAPHBIX YACTHII, CJIEIOBBIC I€TEKTOPHI.
Maccbl, 3apsiabl, pa3Mephl s1ep, METOIbI UX U3MEPEHUSI.
CnuH ¥ MarHUTHBIA MOMEHT.
®opwma siapa. YetHoCTh. MoOJi€sI aTOMHBIX SJIED.
Mopaenu aroMHbIX snep. KanensHas Mozenb.
Mogenu aroMubIX sfep. @opmyna Belinzekkepa 1j1s Mace siaep.
Mopenu aromubIx siaep. O6onoueyHass MOJIEIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO PacIajia.
3aKOHOMEPHOCTH allb(a-pacraga U UX KBAHTOBO-MEXaHHUECKOE OOBSICHEHHUE.
bera-pacnan. Criektp 6eTa-dactuil. Macca HEUTPUHO.
I'amma-uznydenue sauep.
SAnepHas uzomepusi.
Dddext Meccbayspa 1 ero npuMeHeHne B QU3UKE U TEXHUKE.
OO01re 3aKOHOMEPHOCTH SJIEPHBIX PEAKIUH.
DHeprust BO30YKIEHUsI COCTABHOIO si/ipa. JHEPreTHYeCKasi 3aBUCUMOCTh CCUCHHUS.
OcHOBHBIE IPOLECCHI B3AUMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH PeaKINH MO JCHCTBUEM 3apsHKEHHBIX YaCTHII.
Jlenenue TspKenbIX Anep. bananc 3Hepruu U MEXaHu3M JEJIEeHHUS.
Kputnueckuit pasmep akTUBHOM 30HBI pEAKTOpA.
CBoiicTBa SAEPHBIX CUJI KaK pe3yjbTaT M3YYEHHUsS CBSI3aHHOTO COCTOSIHUS, HYKIOH-HYKJIOHHOI'O
paccesiHusl.
Panuyc neificTBUS sSAEpHBIX CUJI, 3apsiioBas HE3aBUCHUMOCThH, 3aBUCHUMOCTh OT CIIMHA, OOMEHHBIH
XapaxkTep sIACPHBIX CUJL.
Me3oHHas Teopust AAEPHBIX CHIL.
Kinaccudukanms smeMeHTapHbIX YaCTHIL TI0 TUITY B3aMOJICHCTBHS.
JlenToHBL.
DKCIEePUMEHTATBHOE JI0KA3aTEIbCTBO CYIIIECTBOBAHUS HEUTPHHO.
KBapkoBoe cTpoeHue agpoHOB.
Enunas Teopust B3aMMOJEHCTBHS.



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

BOJIOpOJIA npu HCITyCKaHUH ¢dhotoHa,
COOTBETCTBYIOIIETO TOJOBHOM JIMHUM CEpUU
banbmepa?

J‘;{ dopMynHpoBKa BoIpoca Bapuantsl oTBETOB
1 Ects sapo X (X - cumBon snemeHta, Z - | 1. Ze
3apsA0BOE YUCIIO siipa, a A-MaccoBOE YUCIO). | 2. Zq
q - €IMHUYHBIN 3apsl, € - 3aps] MO3UTpoHa. | 3. Ae
Uemy paBeH 3apsin sapa’? 4. Aq
5. (A-Z)e
6. (A-Z)q
2 Kako# u3 npuBeIeHHBIX JETEKTOPOB MOKHO 1. CUMHTWIIIAMOHHBIN 1€TEKTOP
UCIOJIb30BAaTh JJI PETUCTpalluu anbda- 2. razopa3psaHbli cueTuuk ['eiirepa
qacTui? 3. kamepa Bunbscona
4. BCe mepevncIieHHbIE 1eTeKTOPDI
5. MOJYIPOBOTHUKOBBIN IETEKTOP
3 Ecamn uynciia mpoTOHOB M HEHUTPOHOB B SAPE | paBeH HYJII0
YeTHhlE, TO CIHH SApa B  OCHOBHOM
COCTOSIHUH ...
4 DHeprust peakiuu - 3To 1. pa3HOCTH MKy MOJYYEeHHOH B peakuuu
JHepruei U 3aTPayeHHO JHepruei
2. DHEprus, BBIICISIONIASICS B PEAKIIUU B BUJIC
KUHETUYECKOUN 3HEpruun
pa3NeTAONIUXCS YaCTHI]
3. MonHasi Y3HEPrus MNPOAYKTOB PEaKLUU
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. BHeprus B3aUMOACHCTBHS YacTHIL,
YYaCTBYIOIIMX B pEAKIIUU
6. IPaBUJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aUMOJEHCTBUS MOYKHO 1. 0OMeHOM MexkTy HYKJIOHAMH ITH -
OOBSICHUTB: Me30HAMM.
2. UCITyCKaHUEM H TIOTJIONEHHEM (OTOHA
HYKJIOHAMH
3. 00MeHOM MEXIy HYKJIOHAMHU MIO - ME30HaMHU
4. B HaCTOSIILIMH MOMEHT HET JOCTOBEPHOM
TEOpUH, OOBIICHSIOIIEH
sIIEpHBIE B3aUMOJIEHCTBHUS.
5. IpaBUJIBHBIN OTBET HE MPUBE/CH.
6. HyKJIOHbI 0OOMEHHBAIOTCSI POHOHAMHU
6 B wmwmaapudeckoM — mponopuuoHanbHOM | 0,7 mc
CYETUMKE IMYYOK YacTull 00pazyer 00beEMHYIO
noHm3anuio. OIeHUTh BpeMsi CcoOUpaHHs
MOHOB B TAKOM CUETYHKE, HAMOJIHEHHOM TIPH
HOpMaJIbHOM JAaBiieHuu. 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 [-yacTull HCIOYCKaeT B TEYCHHE
oxHoro waca 1,0 Mkr m3oroma Na?*, 11(S0)5 (O
rnoJjypacnajaa KOToporo paBeH 15 u?

1,13 10'5 mer

Haiitu 3HEprHio cBs3U sapa, KOTOPOE UMEET
OJIMHAKOBOE YMCJIO MPOTOHOB U HEUTPOHOB U
panuyc, B IOJTOpa pa3a MEHBIIMU paaguyca
spa A%,

56 Mh>B

10

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

n—opt+te+v;

)nt > ut+e +e’;

3w oWty

4)p+e —n+tv;

Syut —et+v+v;

6) KK — p +v?

1,2,3




03.03.02 ®u3uka, HanpaBJeHHOCTH (MPopuIb) «Pusuka», PII/] no aucnuninne «®@u3nka aToMHOTO
siApa M 3J1eMEeHTAPHBIX YacTuly, 2025 rog Hadopa, ounasi popma o0y4eHUs

[IpopexTop 1o yuebHol padbote yrBepxaeHo 24.02.25 A.A. CanamaToB

Yd4eHbIM coBeTOM (pru3ruecKoro akyibreTa

ITpotokomn 3acemanus Ne 05 ot 06.02.2025

IIpencenarens YdeHoro coBera
(buzmueckoro QakynpTeTa COTJIaCOBaHO M.A. 3arpe6un

3acenanuem kadeapsl o0lell U TeopeTH4ecKkoii (PU3UKU

[Mpotokon 3acenanust Ne 04 ot 30.01.2025

3aBenyromuil kadeapoit COIJIaCOBaHO A E. Maiiep

ABTOpBI (COCTaBUTEIIH ) B.C. KpacHukoB
A.E. Maiiep
A.A. Dbenp

Crtpykrypa patoueii mporpaMMsbl cooTBeTcTBYyeT npuka3sy pekropa ®I'bOY BO «Heal'¥V» ot «13»
anpeis 2021 r. Ne 247-1



