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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nucturuinael «PU3UKa AaTOMHOTO S/1pa U 3JIEMEHTAPHBIX YaCTHID) COCTOUT B QOPMUPOBAHUM Y CTYJCHTOB €AMHON, CTPOIHOIA,
JIOTUYECKH HETIPOTUBOPEUNBON (PU3NUECKOH KapTHHBI OKPYKAIOLIET0 HAC MUPa IPUPOIbL, TPHOOPETEHNE HAaBBIKOB PEIICHUS U
UCCIIeIOBaHUS KOHKPETHBIX (DU3NYECKUX 3a7ay.

OCHOBHBIE 33J1a4H JUCITUTLUTHHBI: MU3YyUYCHHUE OCHOBHBIX TTOHATHHA (bI/I3I/IKI/I ATOMHOT'O Aapa U 3JIEMEHTAPHBIX YaCTHUII; U3YYCHUC
OCHOBHBIX METO/JI0B UCCJICIOBAaHUA B (1)I/I3I/IKe aTOMHOT'O fAJipa; 3HAKOMCTBO ¢ HEKOTOPBIMU MPUIIOKECHUSAMHU (1)I/ISI/IKI/I AaTOMHOT'O sAapa.

Pe3yHLTaTLI 06y‘leHI/IH 10 TUCOUIIIMHE HAIIPABJICHBI HA JOCTHKCHUEC NMHAUKATOPOB:

OIIK-1.1. O6nanaeT 6a30BEIMU 3HAHHUSMH, TTOTYYCHHBIMHU B 00J1aCTH QU3HUKU U paguo)U3HKH.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3a/1aull, GopMyIUpyeMble B paMKax (GU3UKU U paguodH3UKU.

OIIK-1.3. ImeeT HaBbIKY UCIIOIb30BAHUS OCHOBHBIX IMOHATHH, TEOPEM, 3aKOHOB (DU3UKH U Paguo(pU3UKU I pelIeHHs 3a1ad
npodecCHOHANBPHON IeATeIbHOCTH, B TOM YHCIe B chepe MeJarorHIecKoi AesTeIbHOCTH.

2. MECTO JUCHUILIIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.06

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

AromHas dusnka

OnTuka

3HEKTpI/I‘I€CTBO U MarHC€TU3sm

MonexkynsipHas puzuka

MexaHuka

2.2 JIncuUNIMHBI U MPAKTHKH, 1JIs1 KOTOPBHIX 0CBOEHHUE TAHHOH TUCHHUILIMHBI (MOAYJIs1) HEOOX0AMMO KaK MpellecTByoOIIee:

KsanroBas paanodusuka

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATITAHBI
(MOJY.JIsT)

OIIK-1: Cnnoco0eH npuMeHATH 6a30Bble 3HAHHUA B 00J1aCTH (PM3UKH U PaInOoQU3MKHU U HCIO0JIb30BATh UX B
Npo¢ecCHOHAIBLHOM 1eATeJbHOCTH, B TOM YHcJjie B cdepe nmeaaroru4eckoi 1esiteJ1bHOCTH;

3HaTb:

Jns noctmxennst OITK-1.1: 6a30Bble TeopeTHUECKHe 3HaHHS 10 (PU3MKE ATOMHOTO SIpa U SJIEMEHTapHBIX YaCTHII; OCHOBHI TEOPHH,
MPUHIIMIIBL ¥ METOJIbI (PU3UKHK ATOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHIl; METOJ[bl TCOPETHUECKUX M SKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUH B Ppr3nKke

YMeTh:

Jns noctmxenust OIK-1.2: ucronp30BaTh 6a30BbIe TEOPETHUECKIE 3HAHNS MO (PU3HKE aTOMHOTO S/Ipa U AJIEMEHTAPHBIX YaCTHII;
MOHMMATh, U3J1araTh U KPUTUUECKH aHAIU3UPOBATh 0a30BYI0 00IEGU3NIECKYI0 HHPOPMALIUIO; T0JIb30BATHCSI OCHOBHBIMU
HOHATHAMH, 3aKOHAMH M MOJCIISAMH SICPHOH (QI3HKH; PelIaTh THIOBBIE 3aa491 (PU3HKM aTOMHOTO S/[pa U JJIEMEHTAPHBIX YaCTHII

Baaners:

Jns noctmxenust OITK-1.3: HaBBIKOM pelIeHHst KOHKPETHBIX 337124 (PM3UKH aTOMHOTO SIpa U 3JIEMEHTAPHBIX JaCTHI; METOJaMH
00paboTKU 1 aHaIN3a YKCIIEPUMEHTANBHON U TeopeTHYecKor Gu3ndeckoi nHpopManuu

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI 00yYaKOLIMiicA T0/IKeH

3.1|3naTth:

3.1.1|6a30BbIe TEOPETHUECKUE 3HAHHUSI 10 (PU3UKE ATOMHOTO SIpa U 3JICMEHTAPHBIX YaCTHIL; OCHOBBI TCOPUH, IPUHIIUAIIBI K
METOIbI PU3UKH aTOMHOTO Spa M JJIEMEHTAPHBIX YaCTHUIL, METOBI TEOPETUYCCKUX U IKCIIEPUMEHTAIBLHBIX
HCCIIeIOBAHUN B (hU3HKE

3.2|Ymerh:
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3.21

OJIEMCHTAPHBIX YaCTHI]

UCIIOJIb30BaTh 6a30BbIC TEOPETHICSCKUE 3HAHUS MO (PH3HUKE ATOMHOTO SIpa M JIEMEHTAPHBIX YaCTHIL; TOHUMATH,
M3J1araTh ¥ KpUTHYCCKH aHATM3UPOBATh 0a30BYI0 O0IIEPU3NUECKYI0 HHPOPMAIIHIO; MTOJIH30BATHCS OCHOBHBIMH
TOHSITUSIMU, 3aKOHAMH ¥ MOJICIISIMHE SIIEPHON (PU3UKH; pelIaTh THIOBbIC 3a1a49u (DH3UKUA aTOMHOTO siApa U

3.3

Baanerts:

331

HaBBIKOM PELICHUS] KOHKPETHBIX 3a]a4 (PU3UKH aTOMHOTO SI/Ipa U 3JIeMEHTapHBIX YaCTHIL; METO1aMHi 00pabOTKU U
aHaJIu3a SKCIIEPUMEHTAILHON M TEOPETHUECKON (PHr3nuecKol nHGOpMaIUu

4. OFbEM JUCIUIIJIMHBI (MOIY.JIsT)

O6wwasa TpyaoemMKkocTb

33ET

YacoB 1Mo y4eOHOMY IUIAHY :
B TOM YHCIIC
AyJUTOPHBIC 3aHSITHUS :
caMOCTOsTeIbHAs paboTa :
94acoB Ha KOHTPOJb : 18
KOHTaKTHast pabora: 55,3

108

52 9K3aMeHEI 6

34,7

Buapr KOHTPOJIST B CEMECTpax:

MoMeHT. PopmMa sipa. UetHocTh. Moaenu aTomubIx saep. KanenbHas
mozenb. Popmyina Beiinzekkepa 1 Mace sinep. O6onodednas Moaens. /JIex/

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOJIY JIsT)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Hacos Jlutepatypa
| 3aHATUS [ Kvpc
Pazgen 1. Beenenne. Oco0eHHOCTH siBJICHHI B MHKPOMHPeE
11 KpaTkuii ucropudeckuii ouepk pa3BuTus npeacrasiaeHus o sape. [opsanku 6 2 JI1.1 J11.2J12.1 J12.2
BEJIMYMH PACCTOSHUMN M SHEPTHUil B ACPHBIX Mpoiieccax. Crenuduka 3akoHOB JI2.3
Mukpomupa. /Jlex/ 91 32 33 24 25 56
27
1.2  |Pemenue 3ana4. 3akoH coxpaneHus sHeprui. /IIp/ 6 2 JI1.1 J11.2J12.1 J12.2
J12.3
91 32 33 24 25 56
27
13 3akoH coxpanenus sueprun /Cp/ 6 4 JI1.1 J11.2J12.1 J12.2
J12.3
91 32 33 24 25 56
27
Pa3nen 2. DxcniepuMeHTaNbHAsSI TEXHHKA HCCIeJ0BaHU Mo (U3HKe siApa
2.1 DOHeprust CTOJIKHOBEHUS YaCTHLl, HEOOXOAUMAs JUIS POXKJICHUS] HOBOH 6 6 JI1.1 J11.2J12.1 JI2.2
YacTULBI C 3aaHHOU Maccol. [IpuHIUIBI 1EHCTBHS K OCHOBHBIE TApAMETPhI JI2.3
COBPEMEHHBIX ycKopuTenei. BzanmoselicTBre n3my4eHni ¢ BEECTBOM 01 32 33 24 25 56
(3apspKeHHBIE YaCTHIIBI, TaMMa-U3ITydeHre). MeToabl perucTpanun 27
n3nydeHni. C4eTYMKU DJIEMEHTApHBIX YaCTHII, CJICIOBBIE JETEKTOPHI. /JIex/
2.2 Pemenue 3anau. BzanmoaeiictBue uznydenuii ¢ Bemectsom /I1p/ 6 4 JI1.1 J11.2J12.1 J12.2
J12.3
013233 24 25 56
27
2.3 BsaumoeiicTBue u3nydenuit ¢ BeriectBoM /Cp/ 6 5 JI1.1 J11.2712.1 J12.2
J12.3
013233 24 25 56
27
Pazgen 3. OcHoBHBIE CBONCTBA fi/iep U 3JIeMEHTAPHBIX YaCTHIL
31 Maccsl, 3aps/sl, pa3Mepsl sSaep, MeTobl ux u3meperus. CIIMH 1 MarHUTHBIH 6 6 JI1.1J11.2J12.1 J12.2

J12.3
013233 24 25 56
o7
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3.2 Pemenue 3agau. CoiicTBa cTabunbHbIX saep /1Ip/ JI1.1J11.2J12.1 J12.2
123
013233 34 35 26
37
3.3 CpoiicTBa cTabmibHbIX saep /Cp/ JI1.1J11.2J12.1 J12.2
123
013233 34 35 26
97
Pa3nen 4. PainoakTHBHOCTD
4.1 Tunst pacniaza. OCHOBHOH 3aKOH PaJiMOAKTHBHOIO pacnaja. 3aKOHOMEPHOCTH JI1.1J11.2J12.1 J12.2
anb(da-pacmnaga U UX KBAHTOBO-MEXaHUYeckoe o0bsicHeHue. beta-pacna. J12.3
Crexrp 6era-yactull. Macca HeliTpuHo. ["Tamma-usnydenue suep. SnepHas 013233 34 35 26
nzomepus. Dpdpext Meccbayspa u ero npuMeHEeHHE B (PU3KUKE U TEXHUKE. 37
/JTex/
4.2 Pemenue 3agau. Paguoaxtusuelit pacnan /IIp/ JI1.1J11.2J12.1 J12.2
2.3
30132 33 2435 26
37
4.3 PagunoaxruHeIi pacnay /Cp/ JIL.1J11.2J12.1 J12.2
2.3
301 32 33 B4 35 D6
37
Paznen S. Slnepuble peakuun
5.1 OO01Me 3aKOHOMEPHOCTH SIACPHBIX PEeaKIUit. DHEPTUs BO30YKIACHUS JIL.1J11.2J12.1 J12.2
COCTABHOTO A/pa. DHepreTuuecKas 3aBUCUMOCTh ceueHus.. OCHOBHbIE J2.3
MIPOIIECCHI B3aUMOICHCTBHS HEUTPOHOB € sipaMu. OCOOCHHOCTH PEAKIIUH O] 2132335243556
NeHCTBUEM 3apsDKEHHBIX 4acTUll. JleneHue TshkenslxX saep. bananc snepruu u 97
MeXaHU3M JenieHns. Kputuueckuit pasmMep akTUBHOM 30HBI peakTopa. /JIek/
5.2 Perienue 3anau. Snepusie peakiuu. /TIp/ JIL.1J11.2J12.1 J12.2
J2.3
31 52323 B4 25 26
97
5.3 Snepubie peakiuu /Cp/ JIL.1J11.2J12.1 J12.2
J2.3
31 52 323 B4 25 26
97
Pazgen 6. AAnepubie cuabl
6.1 CBoJCTBa SIIEPHBIX CUII KaK PE3YJIbTaT U3yYEHHs CBSI3aHHOTO COCTOSIHUS, JI1.1J11.2J12.1 J12.2
HYKJIOH-HYKJIOHHOTO paccestHUs. Pajiiyc nefcTBUS ANEpHBIX CHII, 3apsAA0Bast 2.3
HE3aBUCUMOCTb, 3aBUCUMOCTb OT CIIMHA, OOMEHHBIH XapaKTep SACPHBIX CUIL. 013233 34 35 26
Me3oHHas TeopHs AAePHbIX cuil. /JIex/ 37
6.2 Pemenue 3anau. SAnepusie cunst /TIp/ JI1.1J11.2J12.1 J12.2
2.3
013233 34 35 26
37
6.3 Snepusbie cunbl /Cp/ JI.1J11.2J12.1 J12.2
2.3
D132 33 34 35 26
97
Paznen 7. CTpykTypa 371eMeHTAPHBIX YacTHI U (pyHIaMeHTaJIbHbIE
B3aNMOJeHCTBUSA
7.1 Knaccugukanus sneMeHTapHBIX YacTHUI] IO TUILY B3aUMOAEHCTBYS. JIenTOHbI. JIT.1J11.2J12.1 J12.2

OkcrepUMeHTalbHOE J0Ka3aTeNbCTBO CYILECTBOBaHUA HeliTpuHo. KBapkoBoe
cTpoenue anpoHoB. Exunas teopus B3aumoneiictaus. /Jlex/

J2.3
0132 33 54 25 26
97

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rOCy1apCTBEHHOE OI0JDKETHOE 00pa30BaTeNbHOS
@ y4pexKAEHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctseHnbiil yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma qucuurunHb! "OU3MKa aTOMHOTO SIpa M 3JIEMEHTAPHBIX YacTUI'" 110 HAIIPaBJICHHIO OJTOTOBKH
(cnermmaneHoctn) 03.03.03 "Pammodusnka" HanpasineHHOCTH (Tpodumio) TerekoMMyHUKaIMOHHEIE CHCTEMBI cTp. 6
nHpopmarmonHsie Texnonorun PI'OY BO «Uenl'V»

7.2 CTpyKTypa 3JIeMeHTapHbIX YacTUll ¥ (yHIaMEHTaIbHbIE B3aUMOAeHCcTBYSA 6 57 [JI1.1J11.2]12.1 J12.2
/Cp/ 123
0102033543556
37
Paznen 8. Unas koHTakTHasi padoTa
8.1 WunuBuayanbHble KOHCYIbTAIUU, TEKYIUH KOHTpois /KP/ 6 3,3 [JI1.1J11.2)12.1 J12.2
123
01092033 54 35 26
37

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLCHOYHBIX CPEeJCTB

OTYeT 10 MPaKTUYECKUM 33aJaHUSIM.
KonTponbHbie BOIpOCH.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUAI U HHBIC MaTePHAJIbI ISl TeKle.[efI aTrrecranuu

Tumossie KOHTPOJIBHBIC 3aaHN U HHBIC MaTCpHaJIbl JJId TeKyLL[efI aTTECTAllU IPECACTABJICHBI B HpI/IHO)KeHI/II/I 1.

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 3a1aHUS JIsI MPOMEKYTOUHOU aTTeCTAlNHU

TurnoBsie KOHTPOJIBHBIC BOIIPOCHI U 3alaHUs AT HpOMC)KyTO‘{HOIZ aTTeCTalluu NMPCACTAaBJICHBI B HpI/IJ'IO)KCHI/II/I 2.

6.4. Kpurepuu oneHnBaHus

DK3aMeH 110 TUCHHUILUIMHE ITPOBOUTCS B SJIEKTPOHHOM BHJe. Bomnpockl noadupatorcst u3 6a3bl JaHHBIX BONPOCOB M 3a1a4. Ha
9K3aMeHe CTyIeHTy npeiaraercst 20 Bompocos, u3 Hux 6 3anad. Eciu cTynenT npasmisHO oTBedaeT Ha 11-12 BOMpocoB, OH MOXKET
MOJIYYUTh OLICHKY «yJOBJIETBOPUTEILHO», HA 13-15 — «xopomio», 16 u Oonee — «oTnyHO». Eciu cTyieHT nNpaBUIIbHO OTBEYaeT
b Ha 10 BOIPOCOB M MEHEe, TO OH MOXKET ITOJIyYUTh OLIEHKY «HEYOBIETBOpUTENbHO». Ilocie BBeieHHs 0TBETa Ha MOCIEeIHUI
BOIIPOC TeCTa U (POPMAaIBHOTO MOABE/ICHHUS KOMITBIOTEPHON IIPOTrPaMMOi pe3yIbTaTOB TECTUPOBAHUS, MIPEOIaBaTeb 00CYKIAeT U
3aJ1aeT JAOMOJHUTEIIbHbBIE BOIIPOCHI CTYACHTY 110 TIOBOJY TOTO MJIM HHOTO oTBeTa. [1o nToram Takoro cobeceioBaHus MperoiaBaTesb
oIpeielIieT YPOBEHb OCBOCHUS MPOBEPSIEMBIX KOMIIETEHIINI U BBICTaBIIET COOTBETCTBYIOLIYIO OLEHKY: «OTIMYHO» — CTYAEHT
JIOJDKEH MPOJAEMOHCTPUPOBATh OTIIMYHOE 3HAHKE MaTepHaa, BOCIPOU3BE/S COOTBETCTBYOIINE MAaTEMAaTHYECKHUE BBIKIIAJIKU 1
JIOTUYECKHE PAcCyKISHUS, CTYICHT NPABIIILHO 0OOCHOBBIBAET NPUHATHIC PEIICHHUS; «XOPOIIO» — CTYICHT TBEPAO 3HAET yueOHBII
MaTepHaj, TPaMOTHO M IO CYILECTBY M3JIaraeT e€ro, HO MPU 3TOM JOIMYCKAIOTCsS HerpyObie omiOKY NPpH BBIBOJE HOpMYIT WK
OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBO/IA; «YIOBIETBOPUTEIBHOY» B CITydae YCIIEIIHOM c1aun 6a30BbIX 3HAHHH OCHOBHBIX
MOHSATHH, HA3BaHUI U (PU3NUECKOT'O CMBICIT BEJIMYHMH, BUIa OCHOBHBIX PAacHpee/IeHUi 1 COOTHOIEHUH (0e3 BBIBOIA);
«HEYIOBIIETBOPHUTEIILHO» B CIIy4ae OTCYTCTBHUS 0a30BBIX 3HAHUI OCHOBHBIX IMOHATHH, HA3BaHUHA M (HU3MUECKOTO CMBICI BEJTHYHH,
BHUJIa OCHOBHBIX paclpeneeHi 1 COOTHOIIEHUH (0e3 BEIBOAA).

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

7.1. Pexomenayemasi 1uTepaTtypa

7.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI1.1 |CaBennes U. B. KBanToBas onTrka. ATomMHas pusrka. PU3nKa TBEpAOTO Tea. Cankt- [letepoypr| 3BbC
®du3uKa aTOMHOTO sIIpa U JIEMEHTapHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
JI1.2 |CuByxun /1. B. Oo6umii kypc pusuku: yae6Hoe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=275624) ®dusmariur, 2014
7.1.2. lonoiHUTEIbHAS TUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI2.1 |Iupokos FO. M., Snepnas ¢usuka: yuebHoe nocobue Mocksa : Hayka, OBC
¥Oaun H. IT., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
Mawmonrosa H. A.
JI2.2 |IInonbckuii 3. B. BBenenue B aToMHYI0 QU3UKY Cankr- Ilerepbypr| OBbC
(https://e.lanbook.com/book/210398) : JTanb, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.3 |Kanammnukos H. IT., [TpakTuKyM 1O pelIeHuro 3a/1a4d o oo1eMy Kypey Gpu3uku. Camnkr- [TerepOypr | OBC
Koxesuukos H. M., OcHoBbI KBaHTOBOM (u3ukH. CTpoeHHE BelecTBa. ATOMHAs U : Jlans, 2022
Kotsipno T. B., Cniupus |saepHas dusuka
r.T. (https://e.lanbook.com/book/211592)

7.2. Ilepeuyens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

D1 |9BC «Yuusepcuterckas bubmmoreka ommaitey» http://biblioclub.ru/

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

93 |9BC uzparenscrea «UHdpa-M»  http://znanium.com/

D4 |9BC «IOpaiit» https://biblio-online.ru/

D5 |Hayunas snektponHas 6ubanoreka Poccuiickoit Akagemun Hayk http://wwwe.elibrary.ru

D6 |Hayunsle u HayuHO-TIONMyJIsIpHBIe Jekimu http://elementy.ru

37 |YuebHo-merommueckuii caift «IIpemnogaBatensm u cryaentam» http://teachmen.csu.ru

7.3 IlepeueHb HHGOPMALMOHHBIX T€XHOJIOT Hii

7.3.1 TIporpammHoOe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayyHoi OudnuoTekn Yenl'yY [DnexTpoHHsIi pecype] : 6a3a manubix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHaib
American Physical Society : caiit. — URL.: http://journals.aps.org/about — 3. anrit. — Pexxum 10CTyma: TOIBKO U3 CETH
yHUBepcHTETa. — TEKCT : SNEKTPOHHBIH.

3. Web of Science : mynpruaucuunmnaapHas pedepatiBHas 6a3a faHHBIX / KoMIIaHUs Thomson Reuters. — Pexxum qoctyma: st
3apeructpup. noas3osareneil Uenl'Y. — TekcT : 3eKTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. auri. — Pexxum mocTyna: mis
3apeructpup. nosp3oBareneit UenlV. — TekcT : 23eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. aurit. — Pesxum gocTyma: s 3aperucTpup. mons3osaTeseii Yenl'Y.
— TeKcT : 3NeKTPOHHBIH.

6. KOHCIIEKTHI JISKIHH ¢ IEMOHCTPALMSIMH ¥ BUPTYalbHBIMH J1JA00paTOPHBIMH SKCIIEPUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAY JIST)

I[J'ISI peam3anui JTUCHUIUIAHBI UCIIOJIB3YIOTCA y‘Ie6HLI€ AYAUTOPUU IJIA MMPOBECACHUA 3aHATUH JEKIIMOHHOTO THUIIA, IPAKTHYCCKUX
3aH$ITPII>’I, rPYNIOBBIX U UHAUBUAYAJIBHBIX KOHCyJ’[bT&LlH;I, TCKYLICTO KOHTPOJIA U HpOMG)KyTO‘{HOFI aTTeCTalllH, a TaKXKC NIOMCIICHUS
PIRIS: ¢ CaMOCTOSITENTbHOU pa60TI>I.

VueOHbIe ayANTOPUH YKOMIUIEKTOBAHEI CIIEIHATN3UPOBAHHON MEe0ENbI0 M TEXHUIECKHUMH CPEACTBAMHU 00yIeHHS -
MYJIbTUMEANHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlis mpoBeieHns 3aHATUH JIEKIIMOHHOTO TUIIA IpeAsiaraloTcs Habopbl AEMOHCTPALIMOHHOTO 000PYIOBaHUS U y4eOHO- HAIJISAHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALINH).

Hcnonb3yeTcs 5NeKTpOHHBIN YNTaIbHBIN 321 HayuHo# 6ubnnoTtekn Yenl'Y (ayautopus 206) 1 caMoCTOATENbHON paboThI
CTYJIEHTa, OCHAIEHHbI! IePCOHAIBHBIMU KOMIIBIOTEPAMHU, MYJIbTUMEIUNHOM annapaTtypoil. B aynuropun obecnedeH JOCTYI K
Pa3IM4HOM CIIPaBOYHOI JTUTEPAType, SHIUKIONEIUSIM, ONOIHOrpadMuecKiM U MOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
HH(POPMAIMOHHEIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJI OBYYAIOIIIUXCA 11O OCBOEHUTIO JUCHUTIIMHBI (MO/Y JIS)

OcBoeHHe COACPpIKaHUA y‘Ie6HOI71 JUCIHUIIIMHBI «Du3uka AApa U 3JIEMEHTAPHBIX YaCTUID> OCYIIECTBIICTCA Ha JICKIUAX,
MPAaKTUYCCKUX 3aHATUAX U B IIPOLIECCE CaMOCTOSITCIILHOU y‘{€6HOI71 ACATCIBHOCTU CTYICHTOB.
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JlekMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUYECKOE N3yYeHHE TUCIUIUTUHBL. OCHOBHBIMU METO/IaMH 00yUYEeHHUS SBIISIOTCS
MH()OPMAITOHHO-00BICHUTENBHBIN U TpoOIeMHbIH. Ha JeKnusx n3inaraeTcs OCHOBHOE COJIepKaHHe TeM POTPaMMBI, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPHI.

JIeKIMOHHBIN MaTepHal SIBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM ISl YCBOCHUSI y4eOHOM AuCIMIUTHHEL Ero o0s3arensHo
HEOOXOIMMO JIOTIOJTHUTH MaTepHaioM OCHOBHOH U JIOTIOJIHUTEILHOM JIUTEPATypHl 110 TEME.

[IpakTuyeckue 3aHATH CIIYKaT JUIsl 3aKPETUICHUS] TEOPETUYECKUX OCHOB, U3JIaraeMbIX B JIEKIUAX. Ha mpakTHUeCKUX 3aHATUAX
o0ydJaeMble OBJIAIEBAIOT OCHOBHBIMHU METOJIaMHU W IPHEMaMH penieHus 3a1a4. CucreMa KOHTPOJIBHBIX MEPOIIPUATHH JOIKHA
obecrieunBaTh OOBEKTHUBHYIO OLICHKY 3HAHWH U HABBIKOB CTYAEHTOB, CIIOCOOCTBOBATH MOBBILICHUIO 3()()eKTUBHOCTH BCEX BHIOB
YueOHBIX 3aHATHH, BKIIFOUAsi K CAMOCTOSTEIILHYIO padoTy.

BakHpIM MOMEHTOM TP U3YUEHHH JIFOOOH TUCIMIUIMHBI SBISETCS OpraHU3alis caMoCTOsTeNbHON paboThl. [Tpu ocBoeHun
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO IPUBEICHHBIX ONIpeAeNeHuH, GOPMYIHPOBOK U MOJIOKEHHUH,
ecyu TpeboBaHus K BaM npsiMo He yka3bIBalOT Ha 3T0. BrionHe 3 pekTHBHON MOXKET OKa3aThCs MOIBITKA MOHSTh CYTh SIBJICHHUS,
BBIPa0OTATh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HAa MaTepHall, COJAEPKaIIMNCS B peKOMEHAOBaHHOH auTeparype. Taroke
PEKOMEHIyeTCs PaBHOMEPHO PaCIpeenaTh Harpy3Ky CaMOCTOSITENIbHOIO 00YUeHUs B TEUEHUE CEMECTPA.

B cirydqae npruMeHeHHs IpH 00YYSHUH TUCIUIUINHEL JJIEKTPOHHOTO 00YUeHHsI, TUCTAHIIHMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHHA
o0rieHue 00y4aroIUXCsl U MPEnojaBaTelis OCyIIECTBISIETCS B PEKUME PealbHOTO BpeMeHH (OHJIaiH-NIeKIiK (BeOUHAPHI), YaThl,
BHJIE0-KOH(DEPEHIINH 1 JIp.) WU OTIOKEHHOTO BpEMEHH (CHCTeMa qucTaHImonHoro ooyyenus Moodle, MS Office365, ¢popymsr,
3JIEKTPOHHAS [I0YTA U JIp.).

IIpu 0Oy4yeHun U1l ¢ OTpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH NPeyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-liepeau HHHOPMaIUu B JOCTYIIHBIX Ul HUX opMax.

Peanm3arus IUCIUTUIMHEI ¢ TPAMEHEHUEM JIEKTPOHHOTO 00ydeHus, TUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TeXHOIOTHH (Hanee — D0,
J1OT) ocymectBnsercss Ha oCHOBaHUU «I10JI0kKEHUS O pealu3allil OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTelbHbIX IPOIPAMM C
MPUMEHEHUEM 3JIEKTPOHHOTO 00YYeHHs M IUCTaHIMOHHBIX 00Pa30BaTENLHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeassO0MHCKHM TOCyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIMMHUCS IO OCHOBHBIM NPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM MPOTrpaMMaM BBICIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYHIECTBIIONIUX 00pa30BaTeNbHYIO
JeATeNbHOCTD, YIeOHBIX PEIMETOB, KypPCOB, TUCIHUIUINH (MOIyJIel), IPaKTHK, AOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX TIPOTPaMM»
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU peaiu3aliiyi 00pa3oBaTeIbHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MOryT NpUMeHATh KOMIIOHEHTBI,
He BXOJUAIIYE B IePeUeHb 3IEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUA BO3MOXHOCTSIMHU 31JO0POBbs

OcBoeHME IUCIUIIINHEI HHBAIMIAMH U JIHI[AMH C OTPaHUYCHHBIMU BO3MOXHOCTAMH 3I0POBBS OCYIIECTBIIETCS C MCHONIB30BaHHEM
CIEIUANbHBIX TEXHHYECKUX CPEICTB U HMH()OPMALMOHHBIX TEXHOJOTHUH, NpenocTaBiIsieMbIXx PecypcHbIM yueOHO-METOANYECKHM
IEHTPOM IO OOYYCHHIO WHBAIUIOB ¥ JIHI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Uenl'V mo 3ampocy oOywaromerocs
(MOOHMIBbHBIE CIICIMANIbHBIE TEXHUUECKHE CPEACTBAa AJIS JIMI[ C HAPYLIICHUSMU 3PEHHS M C HapylIeHHEM CcJyXa, aCCUCTHUBHBIC
HH(POPMAITIOHHbBIE TEXHOJIOTHH).

IIpn HeoOxomumocTH AN OOYYAIOIIMXCS € HAPYIICHUSIMU 3pEHHsS Ha pabouux MecTax IJIs MPOBEICHUsS MPAKTUYECKUX MM
7Ta00paTOPHBIX 3aHATHI YCTAaHABIMBACTCS CIIEIHABHOE MPOTPaMMHOE oOecrieueHne (IporpaMMa pedeBOil HaBUTAIlNH, PEUCBHIC
CHHTE3aTOPbI, 3KPAHHbIE JIYIIBI).

B yueOHbIe ayquTopun 00ecTieunBaeTCs OeCTIPeIITCTBEHHBII JOCTYH s 00YJaloIUXCs C MHBATHIHOCTBIO M C OTPAaHHICHHBIMH
BO3MOKHOCTSIMU 370pOBbsL. B kaxknoii aynuropuu, rie o0y4aroTcss HHBAIUIBI U JIUIA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBS,
HpeIycMaTpHUBACTCSl COOTBETCTBYIOIIEE KONMIECTBO MECT A 00YJAIONIUXCS C YIETOM HApYIICHHI UX 3[0POBBSL.

Jns ocBOEHMS AWCUUIUIMHBI MHBAJIUIAM U JHIAM C OTPAaHUYEHHBIMH BO3MOMKHOCTSMH 370POBbsl NPEIOCTABISLETCS JOCTYN K
TeYaTHBIM MCTOYHHKAM, HMEIOIINMCS B Hay4HOH 6mbmorexe Yenl'yY, ¢ MOMOIIBIO CHEIHANBHEIX TEXHUYECKUX CPECTB; TOCTYII C
MOMOIIBIO CHELUATbHBIX TEXHUUECKUX M IPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHUKAM, HPEICTABIECHHBIM B (opme
3NIEKTPOHHOTO JTOKYMEHTa B (hoHIE HaydHOH Onbmmorexu Yenl'Y mitk 31eKTpOHHO-ONOTHOTEYHBIX CHCTEMAX.
Y4eOHO-MeToANYECKHE MAaTepUaIIbl Il O0YJarOMMXCs M3 YHCJIA HHBAJIMIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 340POBbS
HPENOCTaBIAIOTCS B (OpMax, alanTHPOBAHHBIX K OTPAHHIECHUAM UX 37I0POBBSI I OCOOCHHOCTSIM BOCIIPHUSTHS HH()OPMAIINH.

JI71s1 M”HBANUIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3[J0POBbSI OCBOCHUE TUCLUIIIIMHBI MOXKET OBITH YaCTHYHO WIIH IIOJIHOCTBIO
OCYIIECTBIIEHO C UCNOJIb30BAHUEM AUCTAHLIUOHHBIX 00Pa30BaTENbHBIX TEXHOJIOIUI.

IIpn mpoBegeHUM NPOMENKYTOYHOH AaTTECTALMU IO AWUCUMIUIMHE OOYYaloIMMCS C HHBAJIUAHOCTBIO M C OIPaHUYCHHBIMH
BO3MOKHOCTSIMH 37I0pOBbsl 00ECHEYMBACTCS MO MX 3asABICHHUIO IPENOCTAaBIEHHE B JOCTYHMHOHW (opMe B 3aBHCHMOCTH OT HX
UHIUBUAYaIbHBIX OCOOEGHHOCTEH MHCTPYKLMU O IOpSAAKE IIPOBEJECHUsS INPOMEXKYTOUHOH aTrTecTalldy, OLEHOYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHMs (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO ImpudTom bpaitns, ¢
HCIOJIB30BAHIEM YCITYT aCCHCTEHTa, YCTHO).
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[Tpu npoBeneHUH MPOLEAYPHI OLIEHUBAHUS PE3yJIbTaTOB 00YUYEHHsI HHBAIMIOB U JIUI] C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
IpeTycMaTpUBaeTCs UCIIOIb30BaHue penocTaBieHHbIX Yenl'yY uinn coOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOAUMBIX UM B CBSI3H
C X UHJIUBHyaJbHBIMH 0COOEHHOCTAMU. [Ipy HEOOXOAMMOCTH MHBAINAAM U JIMI[AM C OTPaHHYEHHBIMHA BO3MOXHOCTSMH 370POBBSI
MpeIOCTaBIIeTCs JOIOIHUTENFHOE BpeMs ISl TIOATOTOBKH OTBETa HA 33/IaHMs, IPOLEypa OLECHUBAHUS PE3yIbTaTOB OOYyUESHUS 110
JUCLUIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

basa BoIpocoB iisl OLleHKH 0a30BOT0 YPOBHS

11\/?1 ®opmyaupoBKa Bompoca Bapuants! oTBeTOB
Bgenenne. OcoOEHHOCTH SIBIICHUI B MUKPOMHUDE
1 VYkaxute HeBepHOES(bIC) yTBEpKIeHUE(s1) | 1. B siApe HET JIEKTPOHOB
2. 1IPO COAEPKUT NMPOTOHBI U IJIEKTPOHBI,
nocJeaHue 0CcBO0OOKIAI0OTCH TpPH Oera-
pacnajge
3. npu Oeta-pacmnaze dJIEeKTPOHBI 00pa3yIOTCs
HEINOCPEACTBEHHO B MPOIIECcCe pacajia
4. B siApax ¢ MalbiM Z 3aps]l HEIOCTaTOYeH
JUISL yA€p KaHUsT JIEKTPOHOB BHYTPH spa
5. HEBEPHBIX OTBETOB HET
2 VYkaxute BepHOE(bI€) yTBEpKACHUE(S) 1. B iApe HeT 2JIEKTPOHOB
2. SAIpO COAEPKHUT MPOTOHBI U SJIEKTPOHBI,
MOCJIEIHUE  OCBOOOXHArOTCA Tpu  Oera-
pacnane
3. npu Oera-pacmage  3JIeKTPOHBI
00pa3yloTcsl HemocpeACTBEHHO B IMpolecce
pacnaga
4., B saapax ¢ Jw00biIM Z 3apajg
HeJ0CTaTOo4eH s yaep:KaHus
3J1IeKTPOHOB BHYTPH si/Ipa
5. IPaBUIIbHBIX OTBETOB HET
3 Huxe MPUBEICHBI paznuuHble | 1. 2MeKTpUYeCcKHii 3aps
(u3nyecKre BEITUUUHBI. 2. cyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
Ectp nu cpenm HHX Takue, KOTOpble He | 3. Macca
COXPAaHSIFOTCS pu pacnaze | 4. IeNTOHHBINA 3aps]
paOaKTUBHBIX saep? 5. MOMEHT KOJIMYECTBA JIBHKEHUS
6. BCE COXPAHSAIOTCS
7. HU OJTHA HE COXpaHseTcs
4 | UYro Taxkenee, sapo ypana U-235 wumu | Sigpo ypana
poaykThl aeneHus U-2357
5 | UYro tsxkenee, supo kuciopoaa O wnu | [IpogykThl nesieHust
IIPOJTYKTHI €r0 pa3aeneHus?
6 | Kak u3MeHHTCS SHEprus MOKOSI CUCTEMBI, | 1. yBeIHUUTCS
cocrosimeld W3 JABYX sjAep JeHTepus, B | 2. YMEHbIIUTCS
pe3ynbTaTe WX COCIWHEHUS B SAPO | 3.  YBENUYHUTCA  WIM  YMEHBIIUTCA B
renus’? 3aBHCHUMOCTH OT Ha4aJlbHOTO pPacCTOSHUS
MEXY sIApaMU JIeUTepHst
4. HEe UBMEHUTCS
DKcrnepuMeHTaIbHAs TEXHUKA UCCIIeIOBAaHUHN 10 QU3HKE spa
1 | MoXHO 1M HCHOJB30BaTh IMKIOTPOH | HEJIb3sl
JUIsl YCKOPEHUS DJIEKTPOHOB.
2 CKOJBKO 3JEKTPOHBI HE YCKOpsAd, OHHU | l.3TO crpaBemIMBO BCeraa

HUKOTa He OyIyT TsDKelee MpOoToHa

2. 9TO CHIpaBCAJIMBO JIA HUKIAYCCKHUX
YCKOpHUTEJIeH
3. 3TO cCHOpaBeAJIMBO  JUIsl  JIMHEWHBIX

YCKOpHUTEJIEH




ITO YTBEPIKIeHHE He BEPHO

Jnst paboTsl LHUKJIOTPOHA
MPUHIUTTHAIIEHO Ba)XKHO, YTOOBI
ocTaBaJicsi(ach) MOCTOSTHHBIM(OM)

4acToTa o0panleHusi MPOTOHOB
CKOpPOCTB TIPOTOHOB

paanyc opOUTHI MPOTOHOB

HaINpsHKCHNUE Ha KAaTYIIKE 3JICKTPOMarHuTa
BCC IICPCUNCIICHHBIC BCJIMYNHBI

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

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

B3aUMOJICHCTBUSL  TTOJIOKUTEIBHBIX
OTPpULATCIIbHBIX NOHOB

2. BHEIIHETr0 3JIeKTPUYECKOro MOJIst

3. cnenmanbHO NOJOOPAaHHOW KOHCTPYKLIUHU
AIIEKTPOJIOB

u

4. BHYTpEHHUX JJIEKTPUYECKUX  IOJIEH
aTOMOB T'a3a, HAMIOJHSIOLIUX KaMepy
5. BCeX MepeuncIeHHBIX (PakTopoB
B CUMHTWUISIMOHHOM  neTektope | 1. poToaddexra nepBUYHBIX KBAHTOB
PETUCTPUPYIOTCS ~ raMMa-KBaHTBI ~ OT | 2. ¢oTonos, HCIyCKaeMbIX
palMOaKTUBHOTO UCTOYHUKA. [Ipu 3TOM | BO3OYKIeHHBIMHI aToMaMu
u3 (OTOKATOa BBIPHIBAIOTCS AJIEKTPOHBI | CHHHTHJLIATOPA
3a cYer... 3.  BTOpUYHOW  SMHUCCHH,  BBI3BAaHHOMU
(boTO3NEeKTpOHAMH, POKICHHBIMU
MEePBUYHBIMH KBAaHTaMH
4.  BTOPUYHOM  SMHUCCHUU,  BBI3BAHHOU

KOMITTOHOBCKUMH JIEKTPOHAMH
5. BCeX MepeuncieHHBIX (PaKTOpoB

OCHOBHBIE CBOICTBA SIEP

1 DJICMCHTAPHBIX YaCTHUI]

Kax HazpIBaroTcs sijipa ¢ OJMHAKOBBIMH | H30TOMBI

Z, HO pa3nu4HbIMU A?

3necy Z - 3apsoBOe YHCIO siapa, a A-

MaccOBO€ YHCJIO.

O6beM sapa npomopuUUOHaeH 4uciay | 1. HYKJOHBI B SiApaX YHAKOBaHbI C

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

OJMHAKOBOM IJIOTHOCTBHIO

2. 4p0 yCTOMUNBO

3. 47Ip0 HE YCTOMYUBO

4. paccMaTpuBaeTCA AJIPO aTOMa TeIus
5. IpaBUJIBHBIN OTBET HE NPUBEJICH

Kakoil W3 mnpHBEIEHHBIX METOAOB HE
HCIIOJIB30BAJICA Il U3YUYECHUSI Pa3MEPOB
saep?

1. paccessHUE OBICTPBHIX IEKTPOHOB HA AIPAX
2. U3MepeHHe  CIEKTPOB  H3JIy4EHUs
M€30aTOMOB

3. morsoieHne OBICTPBIX HEUTPOHOB SAPAMU
4. HU OJTMH U3 TIEPEUYNCIIEHHBIX METOJIOB

5. BCE [IEPEUNCIICHHBIE METO/IbI
MCIOJIb30BAIHCh

6. paccesiHUe PEHTT€HOBCKOI'0 M3JIy4eHUsl
Ha Aapax

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

sapa

1. MpOTOHOB UM HEUTPOHOB

2. anba-yacTHIl

3. OeTa-4acTHUIl

4. 1100bIX U3 NMepevYncJIeHHbIX
5. raMMa-u3Jy4eHus

PannoaktuBHbIN pacnan

Kak MEHSIETCS 3apsij anpa
paMOaKTUBHOTO M30TOMa Tpu Oera -

YBCJINIUBACTCHA




pacrajie ¢ MCITyCKaHUEeM JJIEKTpoHa?

Kak MEHSETCSA 3apsan sapa
paZMOaKTUBHOIO M30TOMa mnpu Oera -
pacnajie ¢ MCIIyCKaHUEeM IO3UTpOHa?

YMEHbIIACTCHA

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

1. oOpa3zoBanuem sjapa B BO30YKICHHOM
COCTOSIHUM C MOCJIEIYIOIIUM HCIyCKaHUEM
ramMma - U3J1y4eHHUs

2. TOIJIOIIEHUEM DHHEPrUM DSJIEKTPOHOB B

pe3yibTaTe B3aUMOJCHCTBHA € aTOMaMH
paZio0aKTUBHOI'O BEIIECTBA

3. TOpPMOXEHHEM DSJIEKTPOHOB B IOJIE
MOKUJAEMOT0 Spa

4, JHeprusi  Oera-pacmajga  JeJUTCS
cIydyailHbIM  00pa3oM  MexXAy Tpems

YACTULAMH - POAYKTAMM pacnajaa
5. HECOXpaHEHHEM OHHEPIruU B SIACPHBIX
peaKusx

6. IpaBWIbHBIN OTBET HE IPUBE/IEH
[IpuBenensl paznuuHble  (usuveckue | 1. aMeKTpUUECKUil 3aps
BEJIMYMHBI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
Ecth nu cpenu HHX Takue, KOTOpble HE | 3. Macca
COXPAHSIFOTCS npu pacnaze | 4. JIeNTOHHBINA 3aps]
PaauOaKTUBHBIX siaep? 5. MOMEHT KOJIMY€ECTBA JABUKEHUS

6. BCE COXPAHAIOTCS

7. HY OJJHA HE COXpaHseTCs

S nepHble peakiu

B XVIII Beke A.JlaBya3be, mpuMeEHsIs
3aKOH COXPAHCHHUS MAacCChl BEIIECTBA,
MpaBWIbHO OOBICHUI OOXKUTaHHE W
TOPCHHE KaK pEaKIHi0 COCTUHCHUS
BelIecTB ¢ kuciaopoaom. CrpaBe/uiuB 1
9TOT 3aKOH B SITICPHBIX PEAKITUSIX?

He CIpaBeJIuB

D¢ddexTuBHOE CceueHre B3aUMOICHCTBUS
- 3TO

1. moasi MCOBITABIIMX B3aHMOAEHCTBHE
4acTUll, OTHECEHHAs] K YHCJIY IEeHTPOB
B3aMMOJIECTBUSI HA eIMHHIE TUIOMATH
MHUIICHU

2. oAb MOBEPXHOCTH Spa

3. oAb CEYCHHUS sapa

4. cyMMmapHas TUIOIIANb SIIEp HA EAMHHUIIC
JIOMIaa MUIIICHNA

5. BenWuWHA, BBIUHCIAeMas 1O Qopmyme
Pezepdopna

. IPaBWJIbHBII OTBET HE MPUBEACH

DddekTuBHOE CEUCHUE SIIEPHOM
peaKiuu uMeeT pa3MepHOCTh

. M?

2
. YacTuua/m
. Kropn
. YyacTuua*m
. cTepagnan®m
. IPaBWIBbHBII OTBET HE MPUBEICH

2
2

CocTaBHBIM AAPOM Ha3bIBAIOT...

[l B AN Y I O I o)

. MPOMEKYTOYHOE S/IPO, 00pa3yronieecs
MpPH 3aXBaTe YACTHIbI, BpeMsl KH3HHU
KOTOPOT'0 MHOTO 00JIbIlIe XapaAKTEPHOT 0




SI/IEPHOT0 BpeMeHH

2. 471p0, COCTOSILEE U3 IPOTOHOB U
HEUTPOHOB

3. mro60e pagroaKTUBHOE SAPO

4. sapo, Hanpumep, ypaHa - 238, KoTopoe
MOJKET CIIOHTAHHO Pa3JeNIUThCs

5. IpaBUJILHBIA OTBET HE MPUBEJICH

€ CHJIbI

S nepHbl
Kaxoe u3 IIPUBEIEHHBIX HIDKE
YTBEPKICHUN HE ABIACTCS

OTJINYUTEIIFHON 0COOCHHOCTBIO SAEPHBIX
cui1? SlnepHble CUIIHI ...

1 .SIBASIOTCS KOPOTKOACHCTBYIOIITUMU
2.He 3aBUCAT OT 3apsiJia HyKJIOHOB
3.00J1a1ar0T CBOIICTBAMU HACHIIIEHUS

4 3aBHCAT OT B3aUMHOM OpHUCHTAllUKU CIIMHOB

YaCTHI][
S.ABJISKOTCS EHTPAJIbHBIMH
6.BCce MPUBE/ICHHBIE YTBEPKICHHS BEPHBI

K wnykioHam oTHOCSTCS (IIpaBHIILHEIC
HOMEpa BBEIUTE Yepe3 Mmpooe)

. DJIEKTPOHBI
. IPOTOHBI

. aib(a - YacTUIIbI
. HEUTPOHBI

. TIO3UTPOHBI

. Tay - TUIIEPOHBI

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

. 3JIeKTPOHBI
. IPOTOHBI

. aib(a - YacTUIIbI
. HEeI TPOHBI

. hoTonbI

. HEeITPHHO

. TIM - ME30HBI

~NO B WNEFPO WL WDN —

Vkaxure, Kakue H3 TEPEUUCICHHBIX
YaCTUI[ OTHOCATCSA K CTaOMILHBIM?

1.doTon

2.37€KTPOH

3.1poToH

4 HEeWTpUHO

5.Bce MepeyncieHHble

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

1. rpaBUTanIOHHAS

. BCE B PABHOM CTEIEHU

. 3JIEKTPOMATHUTHAS

. siAepHas

. TpaBUTAIlMOHHAS U siAepHAas

. DJICKTPOMAarHuTHas U siiepHas

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

yepe3 npoodel.

. Macca

. DJIEKTPUYECKHM 3apsil
. BpeMsl JKM3HH

. CIIMH

. MAarHUTHBI MOMEHT

NN DB WNDERFRPONOWn B WDN

. GapuOHHBIN 3apsiz




baza BonpocoB J1sl OLIEHKU CPETHETO YPOBHS

iﬁl dopmynupoBKa BOIpoca BapuanTsl 0TBETOB
Beenenune. OCoOOEHHOCTH SIBJICHUN B MUKPOMHUPE
1 Kakasgs u3 KpUBBIX MOXXET NPEACTaBIATH | 3
3aBUCHUMOCTh MAacCChl $iJpa OT aTOMHOTO
HOMEpa TMpPH TOCTOSHHOM MacCOBOM
yucne?
2 Boiscuuth, ycTOWuYMBO N SAPO  C | Aa
MOPSAIKOBBIM YHCIOM Z =10THOCUTEIBHO
WCIYCKaHUs aab(a-4yacTUIlbI?
3 Ecnu anpy cooOmuth sHepruto, paBHyro | 1. pa3genuTcss Ha  COCTaBIAIOIINE
SHEPIHUH CBSI3U, TO OHO MIPOTOHBI U HEUTPOHBI
2. UCTIBITAET CUIIbHOE BO30YKIEHUE
3. pa3zaenuTcs Ha 1Ba HEPABHBIX OCKOJIKA
4. mpUMET AIUTUTIICOUIATBHYIO (hOpMY
5. HCIIYCTUT HECKOJIBKO allb(ha-qacTHil
6. IpaBUJIBLHBIN OTBET HE MIPHUBEICH
7. pe3yJbTaT 3aBHCUT OT BeJHYHHBI
ITON IHEPIrUHU
4 Ectp simpo X (X - cumBoi anemenTa, Z - | 1. Ze
3aps0BOe 4McIO Anapa, a A-maccoBoe | 2. Z(
YKCIO0). ( - CAMHUYHBIN 3apsj, € - 3apsn | 3. Ae
no3utpoHa. Uemy paBseH 3apsij siapa? 4. Aq
5. (A-2)e
6. (A-2)q
5 Ectp sapo X (X - cumBon snementa, Z - | 1. Z kr
3apsAI0BOe YHCIO snpa, a A-maccoBoe | 2. Z a.e.M.
qucio). Yemy paBHa macca siapa? 3. Akr
4. Aaewm.
5. (A-Z) a.e.m.
6. NpaBUJIbHBII OTBET He IPUBEAeH
6 Ha rpaduke OTMEYEHBI BCE | IPOTOHBI MO3UTPOHBI
CYIIECTBYIOIIME CTaOWUbHBIE siapa. Z -
MOPAAKOBBIM  HOMep, N - 4ucio
HEUTpOHOB B sape. Aapo ¢ Z =50 N = 51
He cTaOunbHO. Kakue dyacTuipl OHO
MOJKET
UCIyCKaTh?
DKcrieprMeHTalTbHAs TEXHUKA UCCIIEIOBAaHUA TI0 (PU3UKE siipa
1 PaboTa nukiIoTpoHa OCHOBaHa Ha 1.He 32aBHCHT OT 3HePIruM 4YacTHLbI
COOTHOIIICHUH 2.yBEITMYHUBACTCS C POCTOM SHEPTHH
m v?/ R =qvB YaCTULII
Kaxkoe 3akiroueHre MOXKHO CI€NIaTh O 3.yMEHBIIAETCS C POCTOM SHEPTUU
4acTOTE BpPAIlCHUs YaCTHIIbI? YaCTHIIBI
4.00paTHO MPOTIOPITMOHAIHHA BEIMUNHE
WHIYKIAH
5.HE 3aBHCUT OT MAcCChl YaCTUIIbI
2 Vcnonp30BaHue BCTPEUHBIX ITyYKOB l.caenarp ycKOpUTENIb KOMIIAKTHEE

IIO3BOJISACT

2.MOBBICUTH SHEPTHIO CTATKUBAIOITUXCS
YaCTHII
3.yBEITUYUTH YHCIIO HAOJIIOTaEMBIX




SIIEPHBIX PEAKIUN
4.yBeJIMYUTH BO3MOKHYI0 MacCy
POKAAIOMINXCS YACTHI

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

1. CUMHTWIIISILIMOHHBIN JIETEKTOP.

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

4. Bce MepeUnCICHHBIE IETEKTOPBI

5. Bce NepevyucJIeHHbIe 1eTeKTOPbI,
KpoMe kaMepbl Buiibcona.

. IIOJTYIIPOBOJHUKOBBIMN IETEKTOP.

Kakoii 3 npuBeiIeHHBIX IETEKTOPOB
MOKHO

WCIIOIB30BAaTh ISl PETUCTPALH albda-
yacTuiy?

. CUMHTWIJISILUOHHBIN IETEKTOP

. razopaspsiaHbli cuetyuk ['eirepa
. kKamepa BuibcoHa

. BCe NepeYyHcIeHHbIE 1eTEKTOPbI
. IOJIYTIPOBOTHUKOBBII IETEKTOP

Kako# u3 nepednciieHHbIX I1ETEKTOPOB
o0yajjaeT HauXy/JIIUM SHEPreTHUECKUM
pasperieHuem?

. HIOHU3ALlMOHHAs KaMmepa
. CUHUHTWUISIUMOHHBIN IE€TEKTOP

. IPONIOPUMOHAIIBHBIN CYETYUK

. cueTyuk I'eiirepa

5. MOJYyIIPOBOIHUKOBBIN IE€TEKTOP

6. y BCeX MEpPEUYUCICHHBIX pa3perieHue
OJIMHAKOBO

B WN~=OLDNWN =IO

Kakoii 13 nepeuncieHHbIX JETEKTOPOB
o0JajaeT HaMTy4IIuM SHEPreTHYECKIM
paspernieHnemM?

. AIOHU3AIlMOHHAs KaMepa
. CHMHTWUISILMOHHBIN IETEKTOP

. IPONOPLMOHAIIBHBINA CUETUUK

. cueTyuK ['eiirepa

. IIOJIYIIPOBOJAHUKOBBIN 1€TEKTOP

. Y BCEX MEPEUUCIICHHBIX pa3pelIcHue
OZIMHAKOBO HYKJIOHOB

AN U1 B W N —

PannoaktuBHbIN pacnaj

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

111 Bac OoJsiee onaceH?

nepBbIi

N3 20 oMHAKOBBIX PaIMOAKTUBHBIX SIIEP
32 | MHMH WUCHBITAIO pPaguOAKTUBHBIN
pacnag 10 sxep. 3a crieayrouryro MUHYTY
UCIBITAIOT pacray

1. 10 smep

2.5 anep

3.01 0 10 5 simep

4.0t 0 1o 10 sinep

5. IpaBUIILHBIN OTBET HE IPUBEJICH

Kakoit u3oron oOpasyercs u3 Li mocne
OJIHOTO OeTa-pacrajga W OAHOTro aib(a-
pacniaga?

B kauecTBe 0TBETa BBEAUTE HA3BAHUE HIIU
3HAK XHUMHYECKOI'0 DJIEMCHTA.

reJuu

N - 4uciao paaMoakTUBHBIX saep, t -
BpeMs.
UTo oTiIMyYaeT OJHy KPUBYIO OT IPYTrOn?

AKTHUBHOCTD

OCHOBHBIE CBOWMCTBA SIIEP U AJIEMEHTAPHBIX YaCTHIL

VYkaxuTe pacrnpenelieHne  IUIOTHOCTH
SJIEPHOM  MaTepuu M BJIEKTPUUECKOTO

1A-A
2 b-B




3apspa uis  cepuueckoro sapa. A -

3I-A

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

S. NpaBUJIbHBINA OTBET HE IPUBEJICH

Ecau 4wucna IIPOTOHOB H HeﬁTPOHOB B
AAPE YCTHLIC, TO CIIMH sAJijpa B OCHOBHOM
COCTOsSHMHU ...

PaBeH HYJII0

Kako# nopsiiok MMeroT pa3Mepbl CPEeIHAX
U TSDKEIBIX saep?
Otset npusectu B CU.

1E-14

CedyeHue Kakoro W3  MPHUBEICHHBIX
MPOLIECCOB MOXKHO ONMHUCATh (OPMYJIOH S
= 3,14R,;*?

I. VYnopyroe paccesHue MNOpPOTOHOB Ha
Aa1pax

2. VYmopyroe paccesHue
HEHWTPOHOB Ha sAJIpax

3. Heynpyroe paccessHue OBICTPBIX
HEeHTPOHOB Ha sIAPax

4. VYnopyroe paccessHUE DJIEKTPOHOB Ha
a5pax

5. Ynopyroe paccesHHE DJJIEKTPOHOB Ha
a5pax

6. Bo Bcex yka3zaHHBIX Cilydasx

7. Hu B OHOM M3 yKa3aHHBIX CIIy4acB

MCIJICHHBIX

Sl nepHble peaku
Ceuenne 00pa3oBaHusl COCTABHOTO si/ipa 1. sHeprus  B030y:jaeHus  saApa
pu 3axBare HEUTpOHA HOCHUT | COBIIAJAAET C OAHUM M3 YPOBHEMH sApa
PE30HAHCHBIN 2. sHeprusi BO30YKJICHHUs siIpa COBIATAET
Xapakrep. Maxkcumym CEUYCHHUS | C DHEPTUEU CBA3U HEUTPOHA
MPUXOIUTCS 3. paBHa YHEPTUU CBSI3U HEUTPOHA B Spe

Ha sHepruto Eo , mpu koTopoii (koTopas)

4. paBHa cpegHEW SHepruu
MPUXOISAIIEHCS HA HYKJIOH
5. IpaBUIILHBIN OTBET HE IPUBEJICH

CBsI3H,

DHeprus peakuuy - 3TO

1. pa3HoCcTBH MeKAY MOJIy4YeHHOI B

PeaKu M JHepruei u 3aTpavyeHHon

JHepruei

2. sHeprus, BBIAEISIOIAsACS B pEaKLUU B

BH/JI€ KHHETUYECKON SHEPIUU
pa3JIeTaOIKXCS YaCTHUL]

3. moJyIHas HEPrusi NPOILYKTOB pEaKLuU

4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE

peakuuu

5. BHEprus B3aUMOJEHUCTBHS YaCTULL,

Y4acTBYIOUIMX B PEAKLIUU




6. MPaBUJILHBIA OTBET HE MPUBEJICH

Bo03M0OKHO 7111 pe30HaHCHOE BO30YKICHHE
sapa CO0-57 ramma- JydaMud 53TOTO JKe
paiMoOaKkTUBHOIO  u30Toma?  DHeprus
HcnyckaeMbix KBaHTOB 14.4 k3B, cpengnee
BpeMs JKU3HU BO30YXIeHHOTO ypoBHs 10

’c.

HE€ BO3MOKHO

S nepHble cuibl

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

1. npoton
2. HEHTPOH
3. MIOOH
4. n1-Me30H
5. 3NEKTPOH
6. horon

Peakuus p + e- --> n Bo3MoxHa?
Boibepute  mpaBWIIbHBIE — 3aKIIOYEHUS
OTHOCHUTEJIEHO BO3MOXHOCTH PEAKIIMH.

1. BO3MOXHA, T.K. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiJia BHIIOTHCH

2. BO3MOXHA, €CIM DHEPIrHsl AJIEKTPOHA
JIOCTaTOYHA BEJINKA

3. He BO3MOKHA HH MNPH KaKHX
YCJI0BHSIX

4. BO3MOXHA BCEerJa

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

1. 01HO U TOXE AP0 C pa3IUUHBIM

CIMHAMHM 00JIa1aeT Pa3INuHbIMH
SHEPIrUsMHU CBSI3H.

2. paccestHME HEMTPOHOB Ha MPOTOHAX

YYBCTBUTEIHHO K OPHUEHTAIMSIM CITUHA

3. 0COOEHHOCTH paccesiHHUsI HEUTPOHOB Ha

MOJIEKyJIaX BOJIOPOAA

4. MAaTHUTHbIE MOMEHTHI (HanpuMep y

JAeiiTOHA) He A IUTHBHBI

B npupoze cymecTByIoT 4eTbipe Buia
B3aUMOJICUCTBUI

a) CWIIbHBIE siIepHbIE B3auMoecTBus Fs
0) cnabsie Fen

B) 2JIEKTPOMarHuTHele Fam

I') rpaBUTallMOHHbIE FTp

Ecnu ucnonb3oBaTh CHUCTEMBI €MHMUII, B
KOTOPBIX  XapaKTEPUCTHKH  KOHCTAHT
B3aUMOJICHCTBHUA, COOTBETCTBYIOIIUE
3THM CHJIaM, Oe3pa3MepHbI, TO MBI
MOJIyYHM CJIEYIOLINE COOTHOIICHUS (IUIs
B3aMMOJICHCTBHSI BHYTPH siipa  JIBYX
HYKJIOHOB).

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

S nepHble B3auMOJEHCTBUS MOKHO
OOBACHUTE:

1. 0OMeHOM MeKIY HYKJIOHAMM TH -
Me30HaMH.

2. UCITyCKaHHWEM | TIoTJIoeHneM (HoToHa
HYKJIOHAMU

3. 00MEHOM MEXly HyKJIOHAMH MIO -
ME30HAMHU

4. B HaCTOAIIMI MOMEHT HET IOCTOBEPHOM
TEOpHUH, OOBICHSIOICH

SIIEPHBIC B3aUMOJICHCTBHUS.




NpaBWIBHBII OTBET HE IIPUBE/ICH.
HYKJIOHBI 0OMEHUBAIOTCS (YOHOHAMHU

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

5.
6.
1. HEe LIeHTpaIbHbI

2. 0071a10T CBOMCTBOM HACHIIICHUS

3. 3aBUCAT OT CIIMHA

4. He 3aBHCHAT OT YJIEKTPHUUECKOTO
3apsaa B3auMOAeHCTBYIONIUX YACTHI
5. IMEI0T OOBEMHBIN XapaKTep

6. cpev MPUBEICHHBIX TAKOTO HET

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

Ne
/
o

dopmyaupoBKa Bompoca

BapI/IaHTBI OTBCTOB

Beenenne. OcoOEHHOCTH SIBIICHUI B MUKPOMUPE

Onpenenuth € MOMOUIBIO  TaOIMYHBIX
3HAUEHUH MacC HYKJIHMJIOB DJHEPTUIO0 CBS3H
HelTpoHa B spe “*Neio

6.759 M>B

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

7,348 M»B

[Ipy pangMoakTUBHOM pacrage aapa 22°Rags
BBUICTACT o-4yacTuna . l3BecTHO, 4TO B
oOpasue paaus Maccoil 1 Mr Kaxmayrwo
cekyHmy pacmagaiorcs 3,7 - 107 sgep. a-
YaCTHIIbl BhIJIETAIOLINE U3 3TOro o0pasia 3a 2
yaca, UMEI0T cyMMapHyto sHepruio 205 mJIx.
Kakyto sHepruto mmeer kaxzias o-dactuuna?
OtBer mnpuBenute B K3B ¢ TOYHOCTBIO
+100x3B.

4800 x3B.

IIpn paarOaKTUBHOM pacriaze
sanpa 2?®Rags BbITETaeT 0-9acTUIA C YHEPTHeEi
4800 k3B. U3BectHO, uTO B 0Opasue paaus,
Maccoil 1 MKr,  KaXIyl0  CEKyHIY
pacraaroTcs 3,7-10* anep. Kaxyro
CYMMapHyI0 53HEPrui0 HMMEIOT 0-4acCTHIIbI,
obOpasyrommuecst B 3ToM obOpasre 3a 1 gac?
OtBer npuBeaute B Mk, okpyriure o0 1
3HAKa NOCJIE 3alsTOM.

0,1 m/I:x

Onpenenuth € MOMOIIBIO  TaOIHYHBIX
3HaYCHUH  MacCc  HYKIWJIOB  DJHEPTHIO,
HEOOXOMMMYIO ISl pasjeneHus sapa °Og Ha
YEeTHIPE OJIMHAKOBBIC YACTHUIIBI.

14.439 M»>B

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

C Kakol OTHOCHUTEJILHOW Hamo CcOIMKaTh
KPUCTATMYECKUI HWCTOYHUK, COAEpKaIlnui
Bo3OyxaeHnole siapa  Ir-191  (oHeprus
Bo30OyxkaeHuss 129 wdB), ¢ wwuieHslo,
coaepxarieit ceodoansie sapa Ir-191, utoOsr
HAONIONAaTh  MAaKCHMAaJbHOE  IIOIJIOILEHHUE
raMMa-KBaHTOB B MUIIICHU?

10 cm/c




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

OauH W3 caMbIX COBpeMeHHBIX MeTonos | 1,510 em? ¢!
orpeziesieHUs] BPEMEHU KU3HU HEUTPOHOB 1O
OTHONIICHHIO K OeTa-pacmajy COCTOUT B
U3MEpPEHUHN YHClIa MPOTOHOB, 0OPa3YOMIMX
IpPH TIPOJIETE MEJICHHBIX HEUTPOHOB depe3
OPOMEXKYTOK  (POKYCHUPYIOLIUH  CHUCTEMBI
JeTeKTopa  NpoTOHOB.  Hawtm  4mcno
MPOTOHOB, MOCTYMAIOIIUX Ha JIETEKTOp, €CIU
JUIMHA TIPOMEXYTKAa, B KOTOPOM IPOTOHBI
pacnamaiorcs, paBHa 20 cMm, TIOTOK
MEJUICHHBIX ~ HEUTPOHOB 108 em? ¢t
CKOPOCTh HEUTPOHOB 2 KM/C, 3 (HEKTUBHOCTh
coopa mporoHoB 100%.

OCHOBHBIE CBOMCTBa AACP U 3JICMCHTAPHBIX YaCTHI]

Onpenenutb Maccy sjpa auTus, ecid macca | 7,01436 a.e.m
HEeUTpajabHOro aroma Jurtus pasHa 7,01601 a.
€. M.

220

[ToxouBmeecs A0pO panoHa “““gsRn | 291 km/c
BBIOPOCHJIO O-9aCTHILy CO CKOPOCThIO V=16
Mwm/c. B kakoe sAapo NpeBpaTUIIOCH SAPO
pamona? Kakyio CKOpOCTb V1 OTYYHIIO OHO B
pe3ynbTaTe OTaauu?

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

Jlaiimana?
Kakyro CKOPOCTh v npuobperaet | 0,6 m/c
NEPBOHAYATIBHO MMOKOMNBIITHUICS aToOM

BOJIOpOJla TpU  HCOycKaHuu  (oToHa,
COOTBETCTBYIOIIETO TOJIOBHON JIMHHH CEPHUU
baibmepa?

PannoaktuBHBIN pacnaj

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

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

Halitu mocrosauyro pacnaga u  cpexnee | 0,9 10° ¢
BpeMsl JKU3HH PaH0aKTUBHOrO u3orona Co>,
€CIM  HW3BECTHO, YTO €ro aKTHUBHOCTh
ymesbliaercss Ha 4,0% 3a wac? Ilpomykr




pacrajia HepaJuOoaKTHBCH.

Ipenapar U»®maccer 1,0 r©  wusmydaer
1,24*10* g-gacTuil B cekyHny. Haittu nepuon
MoJTypacrnaja 3TOT0 W30TONA M aKTHUBHOCTH
nperapara.

4,48 10° ner

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

40 xm/c

SlnepHble peakiu

Heittpon wucnbiTan ymnpyroe coylaapeHue ¢
MEPBOHAYAJIBHO TOKOMBUIMMCSL JIEMTOHOM.
Ornpenenutb A0 KUHETUYECKON HSHEPTUu,
TEepsieMyl0  HEHUTpOHOM  TMpu  JO0OOBOM
COyJapeHuHn

0,89

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

30°

Haiitu sHepruto cBsi3u sijipa, KOTOpOe UMEET
OJINHAKOBOE YHCIIO TPOTOHOB M HEHTPOHOB U
panuyc, B IOJITOpa pa3a MEHBLIMHI paguyca
aapa Al%.

56 M>B

BbraucnuTs dHEpruro, HEOOXOTUMYIO0 s
pasnenenns sapa Ne? Ha 1Be a-gacTHIBI M
aapo C?, ecrtu M3BECTHO, UTO YHEPTHH CBA3N
Ha oauH HyKIoH B sagpax Ne?, He'wn
cv? paBHBI cooTBeTcTBeHHO 8,03, 7,07 u 7,68
M>5>B.

11,88 a.e.m.

S nepHble cusl

Ornpenenursb KHHETHYECKYIO suepruro | 4Q/A
JIOYEpHETo si/ipa, 00pa3yromerocss npu aiabda-
pacraje siipa ¢ MacCOBBIM YHCIIOM A. DHeprus
anbda-pacnana Q.

Kakue u3 HIKeCIeIyroIHX MpOoIecCCOB 1,23

3arperieHbl 3aKOHOM COXPaHEHHS JISNTOHHOTO
3apsia:

)n—pt+te+v;

at - p+e +e’;

T -t

Ap+e —>ntv;

S5)ut —> et +vtv;

6) K — pu +v?




24.

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

Bonpocsl k 3k3ameny
DHeprus CTOJIKHOBEHHUS YacTUll, HeoOXoauMasi 1Jis POXKIACHHSI HOBOM YaCTHUIIBI C 3a/IaHHOM
Maccou.
[IpuHUMITBI IEWCTBUSA U OCHOBHBIE TAPAMETPHI COBPEMEHHBIX YCKOPUTEIIEH.
B3aumoneiicTBue U31y4eHH ¢ BEIECTBOM (3apsKEHHBIE YaCTULIbI, FTaMMa-U31y4eHHE).
Metonsl peructpauuu u3nydeHuil. CYETYMKM 3JIEMEHTapHbIX YaCTHUIl, CJIEAOBbBIE
JIETEKTOPBI.
Maccsl, 3apsiibl, pa3Mepsl A11€p, METObl X U3MEPEHHUS.
CnuH 1 MarHUTHBIA MOMEHT.
®opwma sigpa. YetHoCTh. MOI€NIM AaTOMHBIX SIIEP.
Mopenu aroMHbIX sep. KanenbHas Mozensb.
Monenu atomubix siaep. @opmyna Beizekkepa 1uis Mace saep.
Mopnenu atoMHBIX saep. O0omodedHast MOICIb.
Tunel pacniaga. OCHOBHOM 3aKOH paJiMOaKTUBHOTO pacIa/ia.
3aKOHOMEPHOCTH alib(ha-pacrajga ¥ UX KBAHTOBO-MEXaHHUECKOE OOBSICHCHHE.
bera-pacnazg. Crnektp 6eta-uactuil. Macca HEUTPHHO.
I'amma-uznyuenue suep.
Snepnas uzomepus.
Dddext Meccbayspa u ero npuMEHEHHE B (PU3HKE U TEXHHKE.
OO61re 3aKOHOMEPHOCTH SJIEPHBIX PEaKIHil.
DHeprus Bo30YKICHHS COCTABHOTO si/Ipa. DHEPreTHYECKast 3aBUCUMOCTh CCUCHUSI.
OCHOBHBIE IPOLIECCHI B3AUMOJIEHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH peaKINK MO ACHCTBUEM 3apsIKEHHBIX YaCTHII.
[enenue TsokenbIx saep. banaHc sHEpruy U MEXaHU3M JIEJICHUSI.
Kputnueckuii pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEpHBIX CHJI KaK pe3yJabTaT HM3Y4YEHHUS CBSA3aHHOTO COCTOSIHUSA, HYKJIOH-
HYKJIOHHOTO PacCesHHS.
Panuyc neWcTtBust SAEpHBIX CHII, 3apsaoBasi HE3aBUCUMOCTb, 3aBUCHUMOCTb OT CIIMHA,
OOMEHHBIN XapaKTep sIACPHBIX CHIL
Me3oHHas TeOpHs SAEPHBIX CHIL.
Knaccudukanust aneMmeHTapHbIX YaCTHI] MO THUITY B3aUMOICHCTBHUS.
JlenToHBL.
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue aapoHOB.
Enunas Teopust B3auMOIEHCTBUSA.



IIpuMepsbl 3K3aMeHAUMOHHBIX 3a1aHUI

rlﬁl dopMynHrpoBKa BONpoca Bapuantsr oTBeTOB
1 Ectp sanpo X (X - cumBon anemenra, Z - | 1. Ze
3apsI0BOE YHCIO snpa, a A-maccoBoe | 2. Z(
YKCII0). (| - AMHUYHBIN 3aps, € - 3apsan | 3. Ae
no3uTtpoHa. Yemy paBeH 3apsa sjapa? 4. Aq
5. (A-2)e
6. (A-Z)q
2 Kaxkoii U3 npuBeIeHHBIX JETEKTOPOB l. CHMHTUIUISSIUOHHBINA IETEKTOP
MOKHO 2. razopa3psiHbIi cueTuuk [ eiirepa
UCIIONIb30BAaTh JJIsl perucTpanuu anbda- | 3. kamepa Bunbcona
qacTui? 4. Bce mepevncieHHbIE 1eTEKTOPDI
5. IOMYNPOBOTHUKOBBIN JETEKTOP
3 Ecin yucna npoTOHOB M HEUTPOHOB B | paBeH HYJIIO
AJIpe YeTHBIC, TO CIHH siIpa B OCHOBHOM
COCTOSIHHH ...
4 DHeprus peakiuu - 3To 1. pa3HOCTH MeKIY MOJIYYEeHHOI B
peakuuM 3Hepruei U 3aTpavyeHHon
JHepruei
2. DHEprus, BbIICISIONIASICS B PEAKIIUU B
BUJIC KHHETHYECKOM HEPTUU
pa3NeTaoMIUXCs YaCTHI]
3. moxHasi YHEPrus NPOAYKTOB PEAKLIUU
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHNE
peakuuu
5. BHeprus B3aUMOJAECHCTBHS YaCTHIL,
YYaCTBYIOIIMX B pEAKIIUU
6. IpaBWJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aUMOIEUCTBUS MOKHO 1. oOMeHOM MeKy HYKJIOHAMMU MM -
OOBSCHUTD: Me30HAMM.
2. UCITyCKaHUEM H TIOTIIONEHuEM (POTOHA
HYKJIOHAMH
3. 0OMeHOM MEXIy HYKJIOHAMU MIO -
ME30HaAMH
4. B HACTOSIIUA MOMEHT HET
JIOCTOBEPHOMN TEOPUH, OOBSICHSIOMIEH
sIIEpHBIE B3aUMOJIEHCTBHUS.
5. IpaBUJIBHBIN OTBET HE ITPUBE/ICH.
6. HYKJIOHBI 0OMEHHMBaIOTC (HOHOHAMHU
6 B mHAprIeckoM | 0,7 mc
MPOMOPIUOHAIIBHOM ~CUETYMKE ITY4YOK
YaCTHIL oOpazyer 00BEMHYIO
MOHU3ALIHNIO. OueHuTb BpeMsi

coOMpaHusi MOHOB B TAaKOM CUYETYHKE,
HAIIOJIHCHHOM npu HOPMaJIbHOM
nasieHuu. Paguyc karoga 1 cM, paauyc
anona 0,02 cMm, pa3HOCUTH MOTEHLHUATIOB
MEXIy aHogoM u karogom 2500 B,
MOJIBMKHOCTDL  ITOJIOJKHTCIBLHBIX HOHOB
aprona 1,4 cm?/(B ¢)




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

0,6 m/c

CKonbKO ~ f-4acTUIll  HUCIYCKaeT B
TeueHue ojHoro 4vaca 1,0 MKr uzorona
Na?*, mepmon momypacmaja KOTOPOTO
paBeH 15 4?

1,13 105 ner

Haittu sHepruro cBA3u sapa, KOTOpPOE
MMEET OJIMHAKOBOE YHCJIO MPOTOHOB M
HEUTPOHOB U PAJUYC, B MOJTOpa pasza
MEHBILINN paguyca sapa A%,

56 Mb>B
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Kakue u3 HIKeCIeyromuX mporeccoB
3aIpelICHbl 3aKOHOM COXPaHEHUS
JICTITOHHOTO 3apsija:

)n—opt+e+v;

nt - pu+e +e’;

)T oWty

4p+e —>n+tv;

S)ut —» e +vtv;

6) K —» uw +v?

1,2,3




RRO©OoNO O RM~LNE

24,

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

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

IIpunoxenne 2

TunoBbie KOHTPOJIbHbIE BONPOCHI [IJI IPOMEKYTOYHOM aTTecTAlUU
DHeprus CTOJKHOBEHUS YaCTHUIl, HEOOX0AUMas Ui POXKACHUSI HOBOM YaCTHIIbI C 3aIaHHOM Maccoil.
[IpuHUUMIIBI AEUCTBUS U OCHOBHBIE TTAPAMETPhl COBPEMEHHBIX YCKOPUTEIIEH.
B3aumopeiicTBue U3Iy4eHHi ¢ BEIIECTBOM (3apsKEHHBIE YAaCTHIIbI, TaMMa-U3Ty4YeHHe).
Meroasl peructpanuu u3iydeHuil. C4ETUUKHU JIEMEHTAPHBIX YACTHII, CIIEIOBBIC I€TEKTOPHI.
Maccbl, 3apsiabl, pa3Mephl s1ep, METOIbI UX U3MEPEHUSI.
CnuH ¥ MarHUTHBIA MOMEHT.
®dopwma sapa. YetHOCTh. MoJi€sI aTOMHBIX SJIEP.
Mogenu aroMHbIX snep. KanensHas Mozensb.
Mogenu aroMubIX sifep. @opmyna Belnzekkepa 1j1s Mace siaep.
Mopenu aromusbix suep. O6oiouedHass MOIEIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO PacIajia.
3aKOHOMEPHOCTH allb(a-pacraga ¥ UX KBAHTOBO-MEXaHHUECKOE OOBSICHCHHUE.
bera-pacnazn. Cnektp 6eta-yactui. Macca HEUTPHHO.
I'amma-uznydenue sauep.
AnepHas uzomepusi.
Dddext Meccbayspa u ero npuMeHeHne B GU3UKE U TEXHUKE.
OO0111e 3aKOHOMEPHOCTH SJICPHBIX PEAKIUH.
DHeprust BO30YKIEHUsI COCTABHOIO si/ipa. JHEPreTHYeCKasi 3aBUCUMOCTh CEUCHHUS.
OcHOBHBIE NPOLECCHI B3AUMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH PEeaKIINH MO JCHCTBUEM 3apsHKEHHBIX YaCTHII.
Jenenue TsokenbIX Anep. bananc 3Hepruu U MexXaHu3M JEJIeHUS.
Kputnueckuit pasmep akTUBHOM 30HBI pEAKTOpA.
CBoiicTBa SAEPHBIX CUJI KaK pe3yjbTaT M3YUYEHHUs CBSI3aHHOTO COCTOSIHUS, HYKIOH-HYKJIOHHOI'O
paccesiHusl.
Pamuyc neficTBUS SAEpHBIX CHUII, 3apsijioBas HE3aBHUCHUMOCTh, 3aBHCHUMOCTh OT CIIMHA, OOMEHHBIH
XapaxkTep sIACPHBIX CUJL.
Me3oHHas TeOpust SAEPHBIX CHIL.
Knaccudukanus smeMeHTapHbIX YaCTHIL IO TUITY B3aUMOJICHCTBHSI.
JleniToHBL.
DKCIEePUMEHTATBHOE JI0KA3aTEIbCTBO CYIIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue agpoHOB.
Enunas Teopust B3aMMOJEHCTBHS.



TunoBbie KOHTPOJIbHBIC 3aIaHUA 1JIA l'lpOMC)KyTO‘lHOfI aTTeCTaluu

11\/@11 dopMynHpoBKa Bopoca Bapuantsl oTBETOB
1 Ects sapo X (X - cumBon snemenra, Z - | 1. Ze
3apsI0BOE YHCIIO Spa, a A-MaccoBoe 4ucio). | 2. Zq
q - eAMHUYHBIN 3apsn, € - 3aps] mo3uTpoHa. | 3. Ae
Uemy paBeH 3apsia sapa? 4. Aq
5. (A-2)e
6. (A-Z)q
2 Kako# u3 npuBeIeHHBIX JETEKTOPOB MOKHO 1. CUMHTWIISILUOHHBIN 1€TEKTOP
UCIIOJIb30BAaTh JJI PETUCTpalluu anbda- 2. razopa3psaaHselil cuetuuk ['eitrepa
qacTui? 3. kamepa Bunbscona
4. Bce mepeynciaeHHbIE 1eTeKTOPbI
5. MOTYIPOBOTHUKOBBIN TIETEKTOP
3 Ecny uuciia mpoTOHOB M HEUTPOHOB B AJIpE | paBeH HYJII0
YeTHblE, TO CHOUH sjApa B  OCHOBHOM
COCTOSIHUH ...
4 DHeprus peakuuu - 3To 1. pazHOoCTB MeKAY NMOJIy4YEeHHOI B peakuuu
JHepruei U 3aTPayeHHO JHepruei
2. sHeprus, BBIICISIONIAACS B PEaKIUU B BUJE
KMHETHUYECKOUN 3HEpruu
pa3JIeTAIOIINXCS YaCTHUL]
3. monHasi 3HEPrus NPOAYKTOB PEaKLUU
4. 3aTpaThl PHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. BHeprus B3aMMOAECHCTBHS YaCTHIL,
YUYacCTBYIOIIMX B PEAKIINH
6. IpaBWJIbHBII OTBET HE MPUBEACH
5 S nepHble B3aMMOAECHCTBHSI MOXKHO 1. 00MeHOM MeKAy HYKJIOHAMU IH -
OOBSACHUTD: Me30HAMM.
2. UCIyCKaHHEM U TOTrJIouIeHneM (GpoToHa
HYKJIOHaMH
3. 0OMEHOM MeXly HYKJIOHaMH MIO - M@30HaMHU
4. B HaCTOSIILIUH MOMEHT HET JIOCTOBEPHOM
TEOPHH, OOBSICHAIOLIECH
SJIEpHbIE B3aUMOJICHCTBUSI.
5. IpaBUJIBHBINA OTBET HE MPUBE/ECH.
6. HyKJIOHBI 0OMEHNBaITCs (POHOHAMHU
6 B muwmmaapuyeckoM  nponopuuoHansHOM | 0,7 mc
CYETUHKE IMyYOK YacThIl 00pazyeT 00bEMHYIO
noHm3auuio. OueHuTh BpeMs coOupaHus
MOHOB B TAaKOM CYETYHKE, HANIOJHEHHOM IpH
HOpMaJbHOM JaBieHuu. Paguyc karoga 1 cm,
pamuyc anoma 0,02 cMm, pa3HOCHTH
MIOTEHLIMAJIOB MEXKIY aHOAOM U KaToJIOoM
2500 B, mNOABMKXHOCTH ITOJIOKHTEIIHHBIX
woHoB aprona 1,4 cM?/(B ¢)
7 Kaxkyro CKOPOCTH \% npuobperaet | 0,6 m/c
[IEpBOHAYAJILHO NOKOMBILUICS aToM

BOJOpOJAa  MpU  HCHOycKaHuu  (HOTOHa,
COOTBETCTBYIOIIETO TOJOBHOM JIMHUHM CEpUU
banbmepa?




Ckonpko [-yacThll HCIYCKaeT B TEYCHHE
onnoro 4aca 1,0 Mxr msoroma Na?*, mepuos
rnoJjypacmnajaa KOToporo paBeH 15 u?

1,13 10% ger

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

56 Mb>B

10

Kakwue 13 HIDKECIIeAYIOIUX POIIECCOB
3ampenieHbl 3aKOHOM COXPaHEHUSI
JICITOHHOTO 3apsiaa:

n—opt+e +v;

Q)nt > pu"+e +e’;

T - Wty

4)p+e —>n+tv;

S5)ut —> et +v+y;

6) K — pu +v?

1,2,3




MHWHOBPHAYKH POCCHUI

\,} denepanbHOE rocyaapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
y4pexKAEHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctBeHnbii yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma qucuuruinab! "OU3MKa aTOMHOTO SIIpa M 3JIEMEHTAPHBIX YacTUI'" 10 HAIIPaBJICHUIO MIOATOTOBKU
(cenmanprOCTH) 03.03.03 "Pagnodusmka” HanpasaeHHOCTH (TTpodmto) TeneKoMMyHHKAIIMOHHBIE CHCTEMBI 1
napopmarmonnsie TexHonorun PI'OY BO «Uenl'V»

ctp. 27

PaGouyas nporpaMmma AuCUMIIMHBI (MOAYJIf1) 0100pEeHa U PEKOMEH/10BaHa:

IIpopexTop no y4eGHOI paboTte yTBep)kAeHO 27.02.26

Y4eHBIM COBETOM (PU3UIECKOTo (PaKymbpTeTa

[Iporokon 3acemanus Ne 04 ot 05.02.2026

[Ipencenarens YueHoOro cosera

¢dm3nyeckoro akynpTeTa COINIaCOBAaHO

3acenanuem kadenpsl oo01eil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 06 ot 05.02.2026

3aBenyromuii Kadeapoi COTJIACOBaHO

ABTOpBI (COCTAaBUTENH)

A.A. CanamaToB

M.A. 3arpebun

A.E. Maiiep

B.C. KpacHukos
A.E. Maiiep
A.A. D6enn

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal'¥V» ot «13»

anpes 2021 r. Ne 274-1

© ®I'BOY BO «Henl'V»




