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He.]'ll/l OCBOCHHUSA JHUCHUIIJINHBI

Kypc «®usuka aTOMHOIO siipa M DJEMEHTAapHBIX YacTUL» - 3aKIIOYUTENIBHBIA pa3le LUKIIA
JUCUMIUIMH «OO0mas ¢u3nka» W UMeeT LeNbl0 NPEJCTAaBICHHE TEOpPUU SApa M YacTul] Kak
o0o0mieHne pe3yinbTaToB (U3NYECKUX HKCIEPUMEHTOB M TEOPETUYECKUX MPEJCTABICHUNA O
CBOMCcTBaX MUKpooOBbekToB. Criennduka Kypca cBA3aHa ¢ HEOOXOAUMOCTBIO U3JI0KEHHsI O0JIBIIOr0
(akTHUecKOoro mMarepuania, moadac HEMPHUBBIYHOTO. DTO paszzaen (GOpMHUPYIOIIEHCS HAYKH, TEOPHS
KOTOpOH Janeka OT 3aBepuieHus. [ljig ycBOoeHus Kypca HEoOXOIAMMO 3HAaHHE OCHOB KBAHTOBOH
MEXaHUKU. TeMaTHdecku Kypc COCTOUT M3 TpeX dacTeil: ¢u3uka sjupa, (Qu3MKa YacTul U
B3aMMOJCHCTBHUI U B 3aBEPILAIOIINX JICKIIMAX U3JIaraloTcs MPEACTaBICHUS O CTPOCHNUN BeeneHHou,
IBOJIOLMM 3BE€3] M KOCMUYECKHX JydaX. OCHOBHOH 3ajadeil Kypca sBISETCS CHUCTEMATUYECKOE
3HAKOMCTBO C IIEpeuncCIIeHHbIMU Bonpocamu. JIro6oit pasznen obuiero kypea puzuku 6azupyercs Ha
CBEJCHMSX, MOJIYYEHHBIX SKCIIEpUMEHTaIbHO. HeoO0XoauMO MOMHHUTB, YTO MPOLECC OTKPHITHS
HOBBIX fJI€p M YacTUL, YTOYHEHMsI UX XAPAaKTEPUCTUK U PsAAA NPUHLUIHUAIBHBIX KOHCTAHT, IIO
CYILIECTBY, HEIIPEPHIBEH.

Ueﬂb Oucuunﬂqul — O3HaKOMJICHHMC CTYACHTOB C COBPCMCHHBIMU MNPCACTABICHUAMH O
CBOMCTBaxX U CTPYKTYpPC SACP U JICMCHTAPHBIX YaCTHULI.
3aoaua ()MCI/!MI’UZMHbl — IMOCJIC HU3Y4YCHHUA KypCa CTYACHT JOJDKCH XOpOHIO MNpCACTaBIIATH

COBPCMCHHYIO KapTUHY MUKPOMUPA- MUDPA AACP, BHYTPUAACPHBIX ITPOLECCOB, MUPA 3JICMCHTAPHBIX
HaCTHII.

CTyneHT NOJKEH IO3HAKOMHTBCS C HEKOTOPBIMU METOJAMHU, MPUMEHSIEMBIMU K OIMCAHHUIO
HaOIroaeMbIX  (DU3MYECKUX SBJICHMH M TNPUOOPECTH HABBIKM CAMOCTOSITEIbHBIX HAYUHBIX
UCCIIEIOBaHMIA, BKJIIOYast (POPMUPOBAHNE HABBIKOB H3YUCHHUSI HAYYHOH (PH3UUECKON JTUTEPATYPHI.

Ne
n/n

Kon
npo¢eCCHOHATHHOTO
CTaHJapTa

HanmenoBanue obnactu HpO(I)GCCI/IOHaJIbHOﬁ JACATCIbHOCTH.
HaunmenoBanme HpO(I)eCCI/IOHaJ'ILHOFO CcTaHJapTa

01 Obpa3zoBaHue 1 HayKa

1. 01.001 [podeccronanpuerii ctagmapt «I[lemaror (memarornveckas AeITeIbHOCTE B chepe
JIOIIKOJIHOTO, HAYaJIbHOTO 0OIIEro, OCHOBHOTO O0IIETr0, CPEAHETO OOIIETO
00pa3oBaHu) (BOCIIMTATENh, YUUTEIh)», YTBEPKICHHBII MpUKa3oM MHUHHCTEPCTBA
TpyZAa U conMaibHO 3auuTel Poccuiickoit @eneparuu ot 18 okTs6ps 2013 1. Ne
544un(3apeructpupoBad MUHHCTEPCTBOM tocTulMU Poccuiickoit denepamnnu 6
nexadps 2013 r., peructpannonsiit Ne30550), ¢ i3MeHeHHEM, BHECEHHBIM
npukazoM MuHuUCTEpCTBa TpyJa U colManbHOM 3amuTsl PO ot 5 aBrycra
2016r.Ned4221 (3apeructpupoBaH MunuctepcTBoM rocturun PO 23 asrycra2016r.,

peructparoHHbri Ne 43326 )

2. 01.003 [podeccronanpuerii cTanmapt «[legaror qOMOTHATETEHOTO 00pPa30BaHUS IETEH U
B3POCIBIX», YTBEPIKICHHBIN MTPUKa30M MUHUCTEPCTBA TPY/a U COUATBHON 3aIIUTHI
P® ot 5 mas 2018r. Ne 2981 (3apeructpupoBan MunucTepcTBoM roctunnu PO 28

asrycra 2018r., peructpannonsslii Ne 52016

dopmupyemble TUCIUITMHON 3HAaHUS U YMEHHSI TOTOBST BBIITYCKHUKA TaHHON 00pa3oBaTeIbHOM
IIPOrPaMMBbI K BBIITOJIHEHHUIO CIEYIOIMIMX 0000IIEHHBIX TPYIOBBIX (PYHKIIHIA:

Kon n O00011eHHBbIE TPYA0BbIE (PYHKIUH TpyaoBbie pyHKUNH
HaNMMEHOBaHHUe Kon HaumenoBanue | Yposenn| HammenoBanme| Kon Yposennb
npogeccHOHAIBLHO KBaJTUpH (moxypoBeHb)
ro crangapra KalluH KBATH(QUKALUA
01.001 ITegaror 4 [Memarornyeckas Oo0wenenarornuec/A/01.6
(memarormyeckas e TeIbHOCTD 110 6 Kast QyHKIIHS. 6
NEeSTENbHOCTD B MMPOEKTUPOBAHUIO U O6yuenue




ITOIITKOJILHOM, peanu3anuu BocrurarensHas [A/02.6
HaYaJIbHOM OOIIIEM, 00pa3oBaTEILHOTO IEeATEeIbHOCTh 6
OCHOBHOM OO0IIIEM, rporecca
cpexHeM o0IIeM 0Opa3oBaTEeNbHBIX
00pa3oBaHMM) OpraHU3aIMIX PasBuBarollas A/03.6
(BocmiUTATEIb, ITOIIIKOJILHOTO, ACATCILHOCTD
YIUTEIIb) Ha4YaJIbHOTO OOIIETO, 6
OCHOBHOI'O 001IIETO,
CpeIHero o0IIero
0Opa3oBaHMs
I[lenarornueckas
NEATEIbHOCTD 110 [Memarornyeckas
MIPOCKTUPOBAHHIO H MeATEIbHOCTD 110
p peamsamu 5 pean3anuu B/03.6 5
OCHOBHBIX porpaMm
001Ie00pa3oBaTeIbH OCHOBHOTO H
bIX CpeIHero o0IIero
porpaMmm 00pazoBaHMs

Ilepeuennb 3a1a4 npogeccHOHATBHOM 1eSITeIbHOCTH BbINTYCKHHUKOB:

Ob6nactb Tunsl 3anau 3anauu OOBexTHI MpoeccuoHaNbHON
npodeccroHanbHON |[podeccuoHanbHOR  |IpOodecCHOHATBHON JeSITeIbHOCTH (WIIN
JeATEIbHOCTH JEATENbHOCTH JeSITEeITbHOCTH o0acTi 3HaHUSA)
(mo Peectpy
MunTpyna)
01 OGpazoBanue Ilenarornyeckuii Pazpabotka n peanuzauus| OOGpa3oBaTenbHbIC
o0pa3oBaTeIbHbIX MIPOrpaMMBbl U
nporpamm CIIO u o0pa3oBaTeNnbHbIN MPOLIECC B
nporpamm J10 cucreme CIIO u 10
06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsle
I/IH(bOpMaHI/IOHHBIC HUCCIIENOBATEILCKUN pa3pa60TI<a, BHCAPCHUC IMpOUECChI, TCXHOJIOTHUH,
- U COIIPOBOXKIEHUE CHCTEMBI U CETH, UX
KOMMyHHKAHOHE HH(bopMam:IOHHLIx WHCTPYMEHTAIIbHOE
TEXHOJIOTUH U cHCTeM (mporpaMmHoe,
bl€ TEXHOJIOTHH TeXHIYECKOE,
OpraHU3aIMOHHOE)

obOecrieueHne, Crnocoosl 6 1
METOIbl IPOEKTUPOBAHUS,
OTJIaJIK!, TIPOU3BOJICTBA U
9KCIUTyaTaI[H
MH(OPMALIMOHHBIX
TEXHOJIOTHH U CHCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax udppoBoi
HKOHOMHKH

2. Mecto nucuniauabl B cTpykrype OITOII 6akanaBpuara

I[I/ICI_II/IH.III/IH& «®u3nKa aTOMHOTO AApa 1 3JICMCHTAPHBIX YaCTHUI» OTHOCUTCA K MOAYJIIO «O6ma;1

¢busukay obs3arenpHoi yactu nukia (b1.0.12.06).
JucnumimHa u3ydaeTcs Ha 3 Kypce B 6 cemecTpe.



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
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Hannaplii  kypc  ¢dopMuUpyeT y  CTYIEHTOB  KBAaHTOBO-MEXaHMYECKOE  MBIIUICHHE,
(byHIaMeHTaIbHBIC TCOPETUYCCKUE 3HAHHS U TPAKTHYECKUE HABBIKU B 00JIACTH aTOMHON (DH3UKH.
Ocoboe 3Ha4YeHHWE JUCIHUIUIMHBI OINPEACNSETCS BO3POCHIMM  yISIbHBIM BECOM HAyYHBIX
UCCIICIOBAaHUI M TEXHOJIOTHH B (pU3MKE MUKpOMHpA B HacTosiee Bpems. bymymmil cnenuaiuct
JOJDKEH YETKO TMPEICTaBIATh: YTO B MpoOjeMax: CBSI3aHHBIX CO CBOWCTBAMU MHUKPOMUDA,
HAIJBITHOCTh M KIIACCHYECKHMH TOJXOJ] OKAa3bIBAIOTCS HENPHTOJHBIMH M YCTYMAIOT MECTO
MPUHIMITHATHEHO HOBBIM MOIX0JIaM.

Jns u3ydeHus: NaHHOW y4eOHOW IUCIMIUIMHBI HEOOXOJMMBbI 3HAHMS, YMEHHUS W HaBBIKH,
dbopMupyeMbie TUCITUTUIMHAMU «ATOMHas Gusnka», «KKBaHToBas Guzmkay.

3. Pe3yabTarbl OCBOEHHS IMCHHUIJIHHBI
3JIEeMEHTAPHbIX YaCTHIL

[Tpotiecc wW3y4eHUs NUCHUIUIMHBI HAmpaBlieH Ha (OPMHUPOBAHUE DIIEMEHTOB CIICIYIOIINUX
koMrereHuuii B coorBerctBur ¢ ®I'OC BO no naHHOMY HanpaBJICHHIO:

(monyns) - Du3MKa AaTOMHOIO siApa M

Kon HanmenoBanue WNHaukaTop AOCTHKEHUS B pesynbprare ocBoeHUA

KOMIIETEH- KOMIIETEHIIUU KOMIIETEHIIUU JUCIUIUIMHBI 00y4aroImuncs

11701 (3axpeniieHHbllL 3a OUCYUNTIUHOU) JMOJIKEH:
Criocoben VYK-2.1. Onpenenser kpyr 3HaTBh TEOpETHYECKHE
VK-2 ONpeNENsATh Kpyr 3a/1a4 B paMKax MOCTaBICHHOM OCHOBBI, OCHOBHbIE ITOHSITHS,
3a/1a4 B paMKax LEJIU, ONIPEAEIISIET CBSI3U MEXKAY | 3aKOHBI MU MOJIENIM OCHOBHBIX
MIOCTaBJICHHOM LIeJIM | HUMU; pa3nenoB GU3HKY;
U BBIOMpATh VYK-2.2. Tlpennaraer criocoObl YMeTb NOHUMATh, U3J1araTh
OINITUMAJIBHBIC peueHn MOCTAaBJICHHBIX 3a4a49 U | 1 KPUTHYICCKHA
CIIOCOOBI MX OKHUJacMBbIC PE3yIbTaTHI, aHATM3UPOBAThH (HU3UIECKYIO
pEIIEHNs, UCXO/A U3 | OLEHMBAET MPEIIOKEHHBIE UH()OPMALHIO.
ACHUCTBYIOLIHX CIocoOBI C TOUKH 3PEHUS ITonp3oBarbcs
MPaBOBBIX HOPM, COOTBETCTBHUS II€]IN IPOEKTA; TEOPETUYECKUMH OCHOBaMH,
UMEIOLIUXCSA VK-2.3. [Inanupyer 3aKOHAMHU U MOJENSMHU
peCYpcoB 1 peanu3anuio 3a/1a4 B 30HE (pusukm;
OTpaHUYECHUN CBOEH OTBETCTBEHHOCTH C Baapers dusznueckumu u
YUYETOM UMEIOLIUXCS PECYPCOB MaTeMaTH4CCKUMU
¥l OTpaHMYEHHH, IeACTBYIOMHUX | METoIaMu 00paboTKH 1
[IPaBOBLIX HOPM; aHaJIm3a I/IH(l)OpMaHI/II/I B
00J1acTH OCHOBHBIX
paznenoB GU3UKH.

OIIK-1 Cnocoben npumensats | OIIK-1.1. O6nanaer 6a3oBbiMU | 3HAET (hU3NYECKHE OCHOBBI
0a30BbIe 3HAHUS B 3HAaHUSIMH B 00J1aCTH (PU3HKO- MEXaHHUKH, MOJIEKYJISIPHON
o0acTi GpU3MKO- MaTEMaTHYECKUX HayK, ¢bu3uku, npupoay
MaTeMaTHYECKUX U HEOOXOIUMBIMU IS PEIICHUS Kos1ie0aHui 1 BOJIH, OCHOBBI
€CTECTBEHHBIX HayK B | Mpo(deccHOoHaNbHBIX 3a/au. TEPMOJUHAMUKH,
cdepe cBoeit OIIK-1.2. AprymeHTUpOBaHHO AJIEKTPUYECTBA U
npodeccnoHanbHOM pUMeHsieT (GU3NYECKHUEe 3aKOHBI | MarHeTHU3Ma, ONTUKH,
NESTEIBHOCTH. Y MaTEMAaTUYECKUE METOBI 1JI1 | OCHOBBI aTOMHOM U




peuIeHus 3a/1a4 TeOPETUIECKOTO
Y MIPHUKJIATHOTO XapaKTepa.
OIIK-1.3. Obnamaet HaBBIKAMHU
TEOPETHYECKOTO U
AKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMsI OO BEKTOB
npodeCCuOHATBLHON
NEeSITeTbHOCTH, PEIICHUS
npodecCHOHANIBHBIX 337124 B
obnact (pU3MKU U CMEKHBIX C
HE eCTECTBEHHOHAYYHbIX
JUCIIHATLIMH.

AIepHON (PU3HKH,
MOHUMAET HIUPOTY U
OrpaHUYEHHOCTh
npUMeHeHHs QU3NKU
HCCJIETIOBAHHIO MPOIIECCOB
U SIBJICHU B IPUPOJE U
oO1iecTBe.

YMeeT ucronb3oBarh
TEOpPETUYECKHE 3HAHUS TIPU
OOBSICHEHUH Pe3yIbTaTOB
HKCIEPUMEHTOB,
NPUMEHSTH 3HAHUS B
obnacTu GU3UKH IS
OCBOEGHUS
oOmenpodecCuoOHATBHBIX
JTUCIUILINH U PeIICHUS
npodeccuoHaNbHbIX 3a1a4,
OLIEHUBAET JOCTOBEPHOCTH
MIOJTyYEHHOTO PETICHHS
3aaun.

Bianeer HaBbikaMu
(bu3MYECKUX HCCIIET0BaHUH,
CIoCcOOeH MnepeaBaTh
pe3yabTaT NPOBEIEHHBIX
HCCIIeIOBAaHM B BUIE
KOHKPETHBIX PEKOMEHIaINi
B TEPMHUHAX IIPEIMETHON
o0acTy 3HAaHUS.

I’'0TOBHOCTH
MPUMEHSTH Ha
MPaKTUKE
npodeccuoHanbHbIe
3HaHUSI TEOPUHU U
METOJ0B (PU3HUECKUX
HCCIIeJOBAHMIA

I1K-3.1. Bnaneer
BO3MOYKHOCTSIMH COBPEMEHHBIX
Hay4YHBIX METO/IOB Ha YPOBHE,
HEO0OXOIUMOM JUISI [IOCTAHOBKHU U
peleHus 3a1a4, UMEIOLINX
€CTECTBEHHO-HAYYHOE
coJiepKaHue.

[1K-3.2. Ymeer BbIOUpaTh
HanOoee 3(h(HeKTUBHBIE METOAbI
peIIeHHsI OCHOBHBIX THUTIOB
3aj1ay, BCTPEYAIOIINXCS B
¢u3uke.

ITK-3.3. 3HaeT crnocoObl

OINpEENIEHUs BUJOB U TUIIOB
npodecCHOHATBHBIX 33/au,
CTPYKTYpUPOBAaHHUS 3a/1a4
Pa3IUYHBIX TPYMI.

Bnaners: MeTomamMu
HaXO0XJACHUS, 0TOOpa U
O00BEIMHEHUS PA3THUHBIX
METOJIOB MPOBEACHHUS
(bU3MYECKUX HCCTIETOBAaHUH.
VYMeTh: OCMBICIICHHO
BBIOMpATh HAYIHBIH METOJI
MpOBeACHUS (HU3HUIECCKUX
HCCIEeNOBaHUN.

3HaTh: CIOCOOBI
OTpe/ieNICHNUs BUJOB U THIIOB
npodecCHOHANBHBIX 3a]1a4, a
TaK)Ke METOJIbI UX PEIICHUS
IIPH ITPOBEICHUHT
(UBUYECKUX HCCIIeTIOBAHUN




4. CTpyKTypa M cojep:KaHue JUCHUIIHHBI (MOTYJINA)

4.1. CTpyKTypa JUCHUIIHHBI (MOIYJIA)

OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET S 3a4eTHBIX eaunaui, 180 wyacos.

n/n

HaumeHoBanme pa3jiesioB u
TeM QUCHHUILUTHHBI (MO1YJIA)

cemMecTp

Buabl

yueOHoii

padoThl,

cemecmpa)

KonTakTHas pa6ora

Has padoTa

CaMocTosITeND-

aTTecranuu (no cemecmpam)

BKJII0Yasi DOpPMBI  TEKYIIEro KOHTPOJIs
CaMOCTONITE/IbHYI0 PaloTy CTYIeHTOB HycmeBaemocTH  (no
TPYA0eMKOCTH (B Yacax)

Heoenam

®opma NPOMEKYTOYHOIM

Bcero

Jlexun

[IpakTrueckue 3aHATUA

JlaGopaTopHbie 3aHATHUSI

Jp. BUIBI KOHTAKT. pabOTHI

Kypcosas pabota(rpoekT)
[ToaroToBKa K 3K3aMeHy

Bcero

BUJIBI

Hpyrue
CaMOCTOATENRHONDA

HUHBIX

MNAOOTEL
CobecenoBanue
Komnoksuym
[IpoBepka TecToB
[TpoBepka KOHTPOJIBH. paboT
IIposepka pedepara

acce u

[Iposepka
TRONYECKUX DAOOT

KypcoBas pabora (IpoeKT)

n

Pa3zpean 1.

BBenenue. Bo3HMKHOBEHME
1 pa3BUTHE (DU3UKH aTOMHOTO
siapa u bu3uky
AJIEMEHTAPHBIX YACTHII.

[EEN

1.2.

MacmtaObl BEJIMYMH,
XapakTepHble IS (HUBUKU
ATOMHOTO sI/Ipa.

1.3.

Yetsipe TUIA
B3aWMOJICVICTBUI B MPUPOIE U
MX KpaTKasi XapaKTepUCTUKA.

1.4.

OCHOBHBIE CBOMCTBaA
DIIEMEHTAPHBIX YaCTHIL.
MeTob1 OnpeeeHus 3apsa,
MacCbl IIOKOSl, CIHHOB WU
MarHMUTHBIX MOMEHTOB SIJIED.

1.5

[TpuHIMIBL KIAcCUpUKAIIUN
AJIEMEHTapHBIX YaCTHUII.
YJacTuip! ¥ moJd.

1.6

KBanToBoMexaHuueckoe
OnHUcaHue HeCcTaOMJIBHBIX
COCTOSTHUM.

1.7

3aKOHBI ~ COXpaHEHHUs B
¢buznke 3JIEeMEHTapHbIX|
YaCTHII. YacTuibl u

AHTHUYaCTHUIIBI.

Pa3znen 2




2.1

HN3oronnueckuii CIIHH.
3ap51l[OBBIe MYJIBTI/IHJICTBI .
3axkoH COXpaHEeHUS

M30TOIMNMYCCKOI'O CIIMHA.

2.2

Crpannocts. OuapoBanue,
OpenecTb W IPaBIUBOCTE.
3aKOHbI COXPaHEHHUS
O4YapoOBaHMA, MpPEIECTH |
MPaBIUBOCTH.

2.3

YeTHOCTD. 3akoH
COXpaHEHHUs YETHOCTH.

2.4 | Cimabple  B3aMMOJIIEHCTBUSL.
bera pacnan.

2.5 | KsanroBanue
AIIEKTPOMArHUTHOTO TTOJISL.
CoBpeMeHHas KapTHHA
AIIEKTPOMArHUTHOTO
B3alMOJIEHCTBHS.

2.6 | CuabHoe SIEPHOC

B3auMoeiicTBue. Me30HHAaAA
TEOPHs SAACPHBIX CHIL.

2.7

Teopun 3JIeMEHTapHBIX|
YaCTHIL. MaruutHele
MOMEHTBI MPOTOHA "

HEUTpOHa 10  KBAapKOBOH
TEOpUH.

2.8 | Enqunas Tteopuss dYacTHIl W
MOJIEH. DnexTpocnadoe
00bEeIMHEHNE
B3aMMOJICHCTBHUH. Benukoe
00bEeINHEHHE.

2.9 | Monens sampa — KHIKOHU

IKaIlJaIu. 3H€pFI/I$I CBA3M sAdpa.

2.10

Mogenb siepHbIX 000JI0YEK.
Ilonstue
CaMOCOTJIaCOBaHHOTO
MOTEeHIIMada Ui HYKJIOHA B
siIpe.

2.11

PammoakTnBHOCTL. SIBIIEHHE
PaIrOaKTUBHOCTH.

2.12

Anbda pacnaa. OcHOBHbBIE
SKCIIEPUMEHTAJIbHBIE JIaHHbIE
no anbda  pacmagy u
JJIeMEHTapHass Teopusi anbda
pacriaga

2.13

'amma mnpeBpamnieHus suep.
SAnepnas mzomepus. Dddekt
Méccbayapa.

2.14

DddeKkTuBHbIE CcEUeHUS U
BbBIXOIBI AACPHBIX peaKuHﬁ.




2.15

Mogens cocTaBHOTO sjpa.
®opmyia bpeiita — Burnepa.

2.16

Snepusle peakunu. Kparkui
0030p  pPa3IUYHBIX  THUIIOB
SIIEPHBIX PEAKLUU.

2.17

Peaxmus JIeJICHHS sapa.
SAnepupie  kousbl.  [IpuHiun
paboThI aTOMHBIX
QJIIEKTPOCTaHIUM. bpunaepHsie
[PEaKTOPBHI.

2.18

TepmosinepHbie peakuuu
cunre3a. Kpurepuit Jloycona.

Kypcosas paboma (npoexm)

OOmast TPyIOEMKOCTh, B
Jacax

180

42

42

39

IIpomexxyrouHas

dopma

3aueTt

3aveT ¢ OIEHKOH

DK3aMeH

4.2. Conepmalme TeM TUCHUILIAHBI «@H3MKAa aTOMHOI0 s/Apa K JJIEMECHTAPHBIX YaCTHUID>

1. Beenenne. Bo3HuKHOBeHHE M pa3BUTHE (U3UKKA aTOMHOTO siipa U (U3UKU DJIEMEHTapHBIX
YaCTHLI.

2 Macmrabbl BeTUYMH, XapakTepHbIe Uil (PU3MKH aTOMHOTO sapa. XapaKTEepHBIE Pa3MepHl,
BpEMEHA U SHEPIUU B (PU3UKE aTOMHOTO s/Ipa U B (PU3MKE 37I€MEHTAPHBIX YaCTHULL.

3. Yerplpe THMIAa B3aUMOJEHCTBUI B NpUpOJE M HX KpaTkas Xapakrepuctuka. Kpartkoe
CPaBHUTENIBHOE ONHCAHHE 3JIEKTPOMArHUTHOIO, SAEPHOIO CHIBHOIO, SAEPHOrO claboro u
IPaBUTALMOHHOIO (CBEPXC1adoro) B3auMoAeCTBH.

4. OcHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHIl: Macca IOKOs, 3apsl] CIHH, CTa0MJIbHOCTb.
Meroasl omnpeneneHus 3apsAna, Macchl IOKOs. MeTonbl OmpeneneHuss CIMHOB M MAarHUTHBIX
MOMEHTOB siJiep (CBEPXTOHKOE B3aMMOJIEIiCTBHE, sAACpHBIH MarHuTHBIA pe3oHaHc). Merox Pabu
OIpezieNIeHUs MAarHUTHOTO MOMEHTA MPOTOHA M HEUTPOHA. AHOMaJIbHBI MarHUTHBIM MOMEHT

IIPOTOHA U HEMUTPOHA.

5. IpuHuunsl knaccuuKaMyU JIEMEHTapHbIX yacTull. Yactuipl W mnois. POTOH U Jpyrue
KBaHThl B3aumojelcTBus. Jlentonsl. Me3oHbl. bapronbsl. Me3oHHbIE U OapUOHHBIE PE30HAHCHI.
DneMeHTapHbIe U COCTaBHbIE YacTHIlbl. KBapKu.

6. KBanToBOMexaHHYeCKOe ONKMCaHUE HECTaOWJIBbHBIX COCTOSHMH. PaccmaTpuBaercs cmoco®
ONMCAHUS SKCIIOHEHIIMAIBHO 3aTYXaIOIIUX M0 BPEMEHH COCTOSHUN MyTeM J00aBIeHUS K SHEPTrUU
MHHUMOH J100aBKH, UIMEIOIIEH CMBICI MOTYIIUPUHBI YPOBHS SHEPTUH.

7. 3akoHBl cOXpaHeHUs B (U3MKE HJIeMEHTapHbIX 4YacTull. CBS3b CHUMMETPUH KBaHTOBOM
CUCTEMBI C 3aKOHAMH COXpaHEHus. YTo Takoe onepanysi CAMMETPUH B KBAaHTOBOW MexaHUKe. CBA3b
orepanui CUMMETPUH C OTNIEPaTOPOM COXPAHSIONICHCS BETMUNHBI (MHTETPAJIOM ABMXKEHHUS). 3aKOH
COXpaHEHMsI JEKTPUUECKOro 3apsja. 3aKOH COXpaHeHHs] OapHOHHOTO 3apsja. 3aKOH COXpaHEHHUs
JENTOHHOTO 3apsaa. YacTUIbl 1 aHTUYACTUIEL. 3AKOH COXpPaHEHUS

MOMEHTa UMITyJIbCa. 3aKOH COXPAaHEHHs SHEPTHUH — UMITYJIbca. AOCOIIOTHBIE U HEAOCOIIOTHBIE
3aKOHBI COXPAHEHHS.

8. M3oTonmueckuil ciuH. 3apsii0Bble MYJIbTUILIETHI. 3aKOH COXPAHEHUS N30TONMYECKOTO CIIMHA.

9. CrpannocTts. [loHATHE CTpaHHOCTH. 3aKOH coxpaHeHus cTpaHHoCcTH. Dopmyia ['emn-Manna —
Hunmmmxumel. 'mneps3apan. OuapoBaHue, NpenecTb W NPAaBAUMBOCTb. 3aKOHBI COXPAHEHUS
O4YapoBaHUs, TIPENIECTH U NpaBauBocT. O600mEeHHas Gopmyna ['enn-MaBuaa — Hummmxkumel.

10. YetHocTts. [loHsATHE UeTHOCTH. BHYTpEHHUE YETHOCTH JIEMEHTAPHBIX YaCTHIL.




3aKOH COXpaHEHHUs 4YeTHOCTH. HecoxpaHeHHe YETHOCTH NpU cHabblX B3aUMOACHUCTBUSX.
KoMmOunupoBanHas  4detHocTh. Hecoxpanenume  koMmOuHmMpoBaHHOM  yetHoctn. CPT —
MHBAapUAHTHOCTb.

11. Cnabwie B3ammojeicTBus. bera pacmaa. OCHOBHBIE 3KCIEPUMEHTAIbHBIC JaHHBIC I10
Oerapacmany u JIeMEeHTapHas Teopust Oeta pacnaaa D. OepMmu.

12. KBantOoBaHMe »31eKTpOMarHUTHOro noJiA. CoBpeMeHHas KapTHHA 3JIEKTPOMAarHUTHOTO
B3aMMOJEHCTBUS. DIEKTPOMAarHUTHOE B3aMMOJECHCTBHE ABYX 3apsSKEHHBIX YACTHUL[ KaK pe3yJbTatr
oOMeHa ¢potoHamMu. DOTOHBI — KBAHTHI 3JIEKTPOMArHUTHOTO B3aUMO/ICHCTBUS.

13. CunbHoe snepHoe B3anMoaelcTBue. Me3zoHHast Teopust sinepHbix cuil. [lorennuman FOkaBbl.
Me30HbI — KBaHTbI CHJIBHOTO JIEPHOTO B3auMoieicTBUs. CBOMCTBA AIEPHBIX CUJI.

14. Teopuu snemenTapHbix yactull. Teopus @epmu — Anra. Teopus Cakarbl. Teopusi KBapKoOB.
CpoiicTBa KBapkoB. Me30HbI W OapuUOHBI — COCTaBHBIE YACTHIIbI, COCTOSIIIME U3 KBapKOB.
CynepMmynbTurieTsl. MarHuTHble MOMEHTBI IPOTOHA U HEUTPOHA 110 KBAPKOBOM TEOPHH.

15. Enunas teopus 4acTuil U mojiei. DnekTpocinadoe oObequHeHne B3aumoeiicTeuil. Benukoe
o0benmHenne. HectaOMimbHOCTD IPOTOHA B €MHOM TEOPHH.

16. Mogens siapa — KUAKOW Karik. DHeprust cBs3u sjpa. [lomysmmupudeckas gopmyna s
9HEeprum cBs3u sapa (popmyna Baiinzekepa). Ciiencteus u3 hopmyiiel Baiizekepa.

17. Mogenb snepHbix o6onoyek. [loHATHE caMOCOTrIacOBaHHOTO MOTEHIMaa I HYKJIOHA B
sape. OOocHOBaHME BBIOOpAa CaMOCOTJIACOBAHHOTO TMOTEHIMANA JUIi HYKJIOHA B SApe U
smnupuueckas Gopmyna O.Depmu A5 pacnpenesieHus BeecTBa B saape. Mozenb OCIHUUISATOPHOM
ceprueckd CUMMETPUYHON NOTEHUHAIbHON SIMBI JUI CAMOCOTJIACOBAaHHOTO MOTEHLUANa B SpE.
Pounb ciunopOuTansHoro B3aumoieicTBusl. OOBbICHEHUE MATHYECKUX YHCET.

18. PapnoakTuBHOCTH. SIBlIeHHE paaMOaKTUBHOCTU. PajnoakTHBHBIE ceMeENCTBA. YpaBHEHHE
paanoakTuBHOro pacnazna. [locrosiHHas pacnaga v nepuoj noJiypacnaja.

19. Anbda pacriag. OCHOBHBIE SKCIIEPUMEHTAJIBHBIE TAHHBIE 110 alb(a-pacnany U dJeMeHTapHas
TeopHs aibda pacnaja.

20. 'amma npeBpartenus saep. AnepHas uzomepus. dpdext Méccbayapa.

21. DddexTuBHBIE CEUEHUS M BBIXOABI SACPHBIX peakifii. 3aBUCUMOCTb 3P (HEKTUBHBIX CEUCHHM
OT SHEPTUU HAJIETAIOIIMX YaCTHUIl B IPOCTEUIINX CIydasX.

22. Mogenb coctaBHoro snapa. Teopus H.bopa peakiuii, npoucxoasmmx ¢ oOpa3oBaHueM
KoMIayHz sapa. @opmyna bpeiita — Burnepa.

23. Snepuble peakuuu. Kpatkuii 0030p pa3aMyuHbIX TUIIOB SJEPHBIX PEAKIIMHA.

24. Peakuus neneHus sanapa. fAnepHsie kosbl. [IpuHnunm paOoThl aTOMHBIX 3JIEKTPOCTAHIIMM.
bpunepHbie peakTopBhl.

25. Tepmosinepusie peakuuu cuHte3a. Kpurepuit Jloycona. O030p pazIuyHBIX CHOCOOOB
OCYILIECTBIIEHUS TEPMOSIIEPHBIX PEAKIIMHA CUHTE3A.

JlaGopaTropHbie padoThI

Nerr.im Hazpanue pa®oTsl

1 OCHOBBI 1I03UMETPUH.

2 | BzaumopeiicTBre Y-U3TyYeHUS C BEILIECTBOM.

3 | Onpenenenue IIMHBI TpoOera o YacTHII.

4 | Mizmepenue aktuBHOCTH [ HeTOUHIKA SI° +Y ™ aGCOMIOTHBIM METOIOM.

5 l"azopaspsansiil cuetunk [ 'elirepa-Musepa.




6 | M3yyeHue B-aKTTUBHOCTH.

7 CUMHTWUISAMOHHBIA IE€TEKTOP.

8 WznyuatenbHas pekoMOUHALKMA B P-N Mepexojiax U XapaKTepPUCTUKU CBETOINOIOB.

9 N3yuenune TemI0eMKOCTH M TeTUIONpoBoHOCTH TBepAbIX Ten (JIKT 8)

10 | duddepeHnmanbHpIi TEPMHUYESCKUN aHATH3.

5. OOpa3oBaTte/ibHbIE TEXHOJIOTUH

Copnepxxanue padoueil yueOHOI NporpaMmmsl IIpumeHnsiemsle
TEXHOJIOTUU
Beenenue. BoznukHoBeHue U pa3BuTue (UMK ATOMHOTO SIpa U | KJIACCHYECKOe
(1)I/I3I/IKI/I OJICMCHTAPHBIX YaCTHII. TPAAUIUOHHOC,
JIEKIIMOHHOE 00y4eHue
MacutaGpl BeIMUYUH, XapakTepHble Uil (U3MKH aTOMHOTO siipa. |  KJIACCHMYECKOe
XapakTepHble pa3Mepbl, BpEMEHa M JHEpPruu B (U3MKE aTOMHOIO TpaguMOHHOE;
a1pa 1 B (pu3MKe 31eMeHTapHbIX YacTHULL. JIEKIIMOHHOE 00y4eHue
Yerplpe THUIIAa B3aUMOJAEHCTBMM B HpPUPOAE M HX KpaTKas | KJIacCHYECKOe
XapaKTEepUCTHKA. Kpatkoe CPaBHUTEJILHOE OlHMCaHUE | TPaIULHOHHOE,

3JIEKTPOMAarHUTHOTO, SIAEPHOTO CHJIBHOTO, SJIEPHOrO claboro wu
IPaBUTALMOHHOIO (CBEPXC1aboro) B3auMoAeHCTBHI.

JICKIIMOHHOC o6yquI/Ie

OcHOBHBIE CBOWMCTBA 3JIEMEHTApHBIX YACTHILL: Macca MOKOs, 3apsij
CIIUH, CTaOUIBHOCTh. MeTo/bl OnpeieneHusl 3apsaa, Macchl MOKOS.
Meronsl ompenencHus CIUHOB U MAarHUTHBIX MOMEHTOB slep
(CBEpXTOHKOE B3aUMOJAEHUCTBHE, SJACPHBIM MAarHUTHBIA PE3OHAHC).
Meton Palu omnpesneneHus MarHMUTHOTO MOMEHTa IPOTOHA U
HEUTpoHa. AHOMaJIbHBII MarHUTHBI MOMEHT IPOTOHA U HEUTpOHA.

KJIaCCUYECKOE
TPaIUIIHOHHOE;
JEKIMOHHOE 00yUeHUE

[TpunIMIBI KTaccuUKAIMKA SIEMEHTAPHBIX YacThll. YacTHIlbl U
nonst. OOTOH W JApyrue KBaHTbl B3aMMOACHCTBHSA. JIENTOHBI.
Me3zonsl. bapuonbl. Me3oHHbIE u  OapHOHHBIE PE30HAHCHI.
DJIeMEHTapHbIE U COCTaBHBIC YaCTHIIbI. KBapKu.

KJIaCCUYECKOE
TPaIUIHOHHOE;
JEKIIMOHHOE 00yUeHUE

KBaHTOBOMEXaHHYECKOE ONHCAHUE HECTAOMIIBHBIX COCTOSIHHH.
PaccmarpuBaercst crioco0 onycaHusi SKCIIOHEHIMAIBHO 3aTyXaroIUX
[0 BPEMEHH COCTOSIHUH IyTeM JJ00aBleHHs K SHEPrUUd MHUMOHN
J00aBKH, HMEIOIIEN CMBICH MOJIYIIUPUHBI YPOBHS SJHEPTHH.

KJIaCCUYECKOE
TPaTUIIHOHHOE;
TIEKIIMOHHOE 00yUeHUE

3aKoHBl COXpaHeHHMs B (U3MKE OSJIEMEHTapHbIX yacTull. CBs3b
CUMMETPUHU KBAaHTOBOM CHCTEMBI C 3aKOHAMU cOXpaHeHus. YTo Takoe
ornepanusi CUMMETPUM B KBAaHTOBOW MexaHMKe. CBs3b onepanuu
CUMMETPUH C ONEPaTOPOM COXPAHSIONIEHCS BETUYHHBI (MHTETPAIIOM
JBIDKEHUS). 3aKOH COXPaHEHHs SJIEKTPUYECKOTo 3apsja. 3aKoH
COoXpaHeHMsI OapHMOHHOTO 3apsiia. 3aKOH COXPaHEHUs JIENTOHHOIO
3apsaa. YacTulbl M aHTUYACTHULIBI. 3aKOH COXPaHEHMsT MOMEHTa
UMITyJIbCa. 3aKOH COXpaHEHUS SHEPTUU — UMIyJIbca. AOCONIIOTHBIE U
HeaOCOJIOTHBIE 3aKOHBI COXPaHEHUSI.

KJIACCUYECKOE
TPaIUIIHOHHOE;
JIEKIIMOHHOE 00yUeHUE

MN3oronmyecknii  cnvH.  3apsAAOBblE  MYJIBTHILIETBL. 3aKOH | KIJIACCHYECKOE

COXPaHEHHUs U30TOIIUYECKOIO CIIMHA. TPagUuLMOHHOE;
JIEKIITMOHHOE 00y4YeHHNE

CrpanHocts.  IloHsATME  cTpaHHOCTHM. 3aKOH  COXPAaHEHHUsS | KJIACCUYECKOE




crpanHocTH. @opmyna ['enmn-Manna — Hummmkumel. ['unep3aps.
OuapoBanue, TMpenecTb W NPABAUBOCTb. 3aKOHBI COXPAHECHHS
ouapoBaHHUsA, MpenecTH M mnpasauBocTH. OOoOmieHHas Qopmysa
I'eaxn-MaBuHa — HUmm i kumel.

TPaJUIIMOHHOE;
JIEKIIMOHHOE 00y4YeHue

Yernocts.  Ilonstme  yetHocTH.  BHYTpeHHHE  YETHOCTH KJIACCUYECKOE
AJIEMEHTAPHBIX YaCTHII. TPAAUIIMOHHOE;

3aKOH COXpaHEHHs ueTHOCTH. HecoxpaHeHue 4dYeTHOCTH MpuU JIEKIIMOHHOE
cnabbIx B3aUMO/ICHCTBUSIX. KomOunmMpoBanHas YETHOCTh. | O0OyueHUe
Hecoxpanenune KOMOWHHMPOBaHHOMN YETHOCTH. CPT -
WHBApUAHTHOCTD.

Crnalsie B3aUMO/JICUCTBUA. bera pacmaj. OCHOBHBIE | KJIACCHYECKOE
OKCIIEPUMEHTAJbHBIC JIaHHBIC IO OeTapacmaay M DdJIEMEHTapHas | TPaJAUIHOHHOE;
Teopus Oera pacnana 3. Oepmu. JICKIIMOHHOE 00y4eHUe

KBanToBanue snektpoMarHutHoro mnojiss. CoBpeMeHHas KapTHHA | KIACCUYECKOe
3JIEKTPOMAarHUTHOTO B3aUMO/ICHCTBUSI. DJIEKTPOMarHuTHOE | TPaJAUIIMOHHOE;
B3aMMOJICHCTBHE JBYX 3apsOKEHHBIX YACTHUI] KaK pe3ysbTaT OOMeHa | JICKIIMOHHOE O0yueHUe
dbotonamu. ®OTOHBI — KBaHTBI 3J€KTPOMArHUTHOIO
B3aUMO/JICHCTBUA.

CunibHOE siiepHOE B3auMojeucTBue. Me3oHHas Teopusi SAEPHBIX |  KIACCUYECKOE
cun. [lorennman FOkaBel. Me30HBI — KBAaHTBI CHJIBHOTO SIIEPHOTO | TPATUIIMOHHOE,
B3auMoieiicTBusl. CBOMCTBA SIIEPHBIX CUJL JIEKIIMOHHOE 00yUYeHUE

Teopun smeMeHTapHbIX yactull. Teopus @epmu — SHra. Teopus | Kilaccuyeckoe
Caxkartsl. Teopus kBapkoB. CBoiicTBa KBapkoB. Me30HBI U OapUOHBI — |  TPAJAULMOHHOE;

COCTaBHbIE YAaCTHIIbl, COCTOSALINE U3 KBapKoB. CynepMyJbTUILIETHI.
MarauTHble MOMEHTHI IIPOTOHA U HEMTPOHA 110 KBAPKOBON TCOPUHU.

JIEKLUOHHOE 00yueHue

Enunas teopust wactuiy u mosiei. Dnekrpociiaboe oObeauHEeHUe KJIaCCUYECKOE
B3anMoJeiicTBril. Benukoe oobeauHenne. HectaOMIbHOCTh MPOTOHA | TPAJAMIIMOHHOE;
B JIMHON TCOPHH. JICKIIMOHHOE 00yUJeHUE
Mogenbp sigpa  — OKUAKOM Karuid. OHEPrus CBs3M  sJpa. KJIACCHYECKOE
[Tomyamnupudeckast ¢opmyna Aisi SHEPTUU cBs3u spa (dopmyna |  TpaaUIIMOHHOE;
Baitizekepa). Cniencteust u3 hopmynsl Baiiizekepa. JIEKIIMOHHOE 00y4YeHHE
Mopnens saepHbix oOonouek. [loHSATHE CcaMOCOTIIACOBAaHHOTO | KJIACCHUYECKOe
noTeHIMana Juisi HykJIoHa B sjape. OOocHOBaHWe BbIOOpa | TPagUIIMOHHOE,

CaMOCOTJIaCOBAaHHOTO MOTEHIMana JJii HYKIOHAa B SApe W
smrnupudeckas ¢opmyna D.Depmu I pactpeiesieHus BEIIecTBa B

aape. Mopaenb  OCHWUIATOPHOM — cepuyeckd CUMMETPUYHOMN
HNOTEHIMAIBHON MBI JUI CAMOCOITIaCOBAaHHOIO MOTEHIIMANA B sIIpeE.
Ponb CIIMHOPOUTAIILHOTO B3aUMOJECICTBUS. OOmbsicHeHne

Marv4eCKux 4ucell.

JEKIMOHHOE 00yUeHUE

PagnoakTuBHOCTE. SIBIEHME pPagMOAKTUBHOCTU. PalnoakTHUBHBIE | KJIACCHUECKOE
cemeiicTBa. YpaBHEHUE paJMOAaKTUBHOro pacrnana. IloctosHHas | TpaaMLIMOHHOE;
pacnajia ¥ mepuoJi nojypacnaja. JIEKIIMOHHOE 00y4YeHue

Anbdpa pacnaa. OCHOBHbIE SKCIEpUMEHTAJIbHbIE JaHHBIE 110 | KJIACCUYECKOE
anb(a pacnany u 3eMeHTapHas Teopus anbda pacnaaa TpaJULINOHHOE;

JIEKIIMOHHOE 00yJYeHHNE
'amma mnpeBpamienus sanep. SnepHas wusomepusa. Oddekr |  kiaccuueckoe
Méccbayapa. TPAIUIIMOHHOE;
JIEKIIMOHHOE 00yUeHUE

O¢ddexTuBHBIE ceYeHHMS] M BBIXOJbl  SIIEPHBIX  PEAKIMH. | KJIaCCHYECKOe
3aBucuMoOCTh 3()(PEKTUBHBIX CEUEHHH OT HHEPrUM HAJICTAOIMUX | TPaTULHMOHHOE;
YaCTHIL B TPOCTEHIINX CIIydasiX. JIEKIIMOHHOE 00y4YeHue

Mopens  cocrtaBHoro  sgpa.  Teopus  H.bopa  peaknmii, | Kilaccuyeckoe




MIPOUCXOAAIINX ¢ 0Opa3zoBaHueM KommayH[ siapa. @opmyna bpeiita |  TpagumoHHoe;

— Burnepa. JICKIIMOHHOE 00y4YeHune
Snepubie peakuuu. KpaTkuii 0030p pa3iUuHBIX THIIOB SAEPHBIX |  KJIACCHYECKOE
peaKuui. TPAAULIMOHHOE;

JICKIIMOHHOC o6yquI/Ie

Peakuust nenenust sapa. Snpepupie konbl. [lpuHimmm paGoTsl | KiIaccudyeckoe
ATOMHBIX JIEKTPOCTAaHLIIMNA. bpunepHble peakTopBhl. TPauLIHOHHOE;
JICKIIMOHHOE 00y4YeHune

Tepmosinepubie peakuuu cuHTe3a. Kpurepuit Jloycona. O630p | Kiaccuueckoe
pPa3IMYHBIX CIIOCOOOB OCYIIECTBICHHUS TEPMOSIEPHBIX pEaKIUl | TPaJAUIHOHHOE;
CUHTE3a. JICKIIMOHHOE 00y4eHUe

6. YueOHO-MeTOAH4YECKOe oOOecneyeHHEe  CaAMOCTOSITEJIbHOW  padoThl  CTYJIEHTOB.
OueHovHbIe CPeICTBA IJIfl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOUYHOM aTTecTaluu
10 UTOraM OCBOCHHS AUCIHHUILINHEI.

6.1. Ilnan camocTOATE/ILHOM PA0OTHI CTYIEHTOB

Jns nosnydeHus riyOOKHMX M IMPOYHBIX 3HAHUM, TBEPABIX HABBIKOB M YMEHMH, HeoOxoauma
CUCTeMAaTHUYECKasi CaMOCTOsITeNIbHAsA paboTa CTyIeHTa.

B pabGoueit mporpamme mNpeaycCMOTpeHa CaMOCTOsATeIbHas pabora i MpopaboTKU
JICKIIMOHHOTO (TEOPETUYECKOr0) MaTepuaia Mpu MOJATOTOBKE K KOHTPOJIbHBIM MEPONPUATUSM (B
YACTHOCTH K TECTUPOBAHUIO)

OCHOBHBIE CBOMCTBA aTOMHBIX sJIEp: SAPO KaK COBOKYIHOCTh IPOTOHOB U HEUTPOHOB. 2.Macca
U 3Heprus siapa. 3. DHeprus cBs3u sjpa. 4.KanenbHas Mozens, noiaysmnupuueckas Baiiizekkepa
st Mace aapa. 5. CMH M MarHUTHBIA MOMEHT sifjpa. 6. KBaipynoabHbIN 3J€KTPUYECKU MOMEHT,
YETHOCTh. 7. Marudeckue uucia, saepHbie 000704YKH, 0000IIeHHAas MOJeNb sapa. 8. SmepHbie
CWJIBI: paguyc [JEHCTBUS SACPHBIX CHWJI, 3apsAoBas HE3aBUCUMOCTb OT chnuH. 9. CBOHCTBO
HaCBILIEHUs], OOMEHHBIN XxapakTep saepHbix cui. 10. CTpykTypa aeitpona, popma noTeHIMaIbHON
ambl. 11. Pasmepsl neiitpona.

Mopyas 2 1. PaguoaktuBHocTh. [IpuunHbl HeycToHuuBOCTH siaep. 2. Bunbl paanoakTuBHOTO
pacriaga. OCHOBHBIE 3aKOHBI PaIMOAKTUBHOTO pacnaja. 3. Anbda-pacnan. TyHHenbHbIN 3P dekT. 4.
DHEpPreTUYecKrue CHEeKTPhl JJIEKTPOHOB mpu Oera-pacmane. S.umoreza HedTpuHO. OTKpHITHE
HelTpuHo. 6. I'amma-m3nydeHue snaep. MyJbTHUIIONBHBIE TaMMa-liepexonabl. 7.BHyTpeHHsA
koHBepcus. M3omepus. CrnoHTaHHOe JeleHHE sjep. OHeprus axTuBauuu. I[IpoToHHas
pannoakTuBHOCTh. KitacTepHbiii pacnaa. 8. BsamMopelicTBue M3IydeHUs C  BEIIECTBOM:
B3aMMOJICHCTBHE 3apsKEHHBIX YacTull co cpeaoid. 9. Ilpoberu wactuu. Pannanumonssle mnotepu
sHepruu diekTpoHaMu. 10. MexaHu3Mbl BO3JEHCTBUS TaMMa-H3JIyY€HUS C  BELECTBOM.
B3aumopeiicTBrue HEUTpoHOB co cpenoi. 11. Aneprpie peakuu. OOIIHE 3aKOHOMEPHOCTH. 3aKOHBI
coxpanenus. 12. O¢pdexTuBHbIe ceueHus saepHbIX peakuuid. KoHuenmus coctaBHoro siapa bopa.
Pe3onancubie peakumu. Peaknum Mexay cinoxHbiMU sapamu. 13. [enenue spep. OCHOBHBIE
3akoHOMepHOCTH. LlenHas sinepnas peaxuus. 14. Peakrop. Koadduuuent pazmuoxxenus. Tumb
peakTopoB. PeakTopbl Ha MEIJIEHHBIX HEUTPOHAX. 3aMEIMTENN. PeakTopbl — pa3MHOKHUTENN Ha
OBICTPBIX HEUTpOHAX. 15. DnemeHTapHble yacTuibl. Knaccugukarus snemenTapHbIx yactuil. 18 16.
Paznuunbie BUAbI B3aUMOJEHCTBUSA MEXY YaCTUIIaMU. 3aKOHBI cOXpaHeHus. 17. MoJienb KBapKOB.
CoBpeMeHHbIE TEHJEHIMHU pa3BUTHS (GU3MKKW dneMeHTapHbIX dacTul. 18. CoBpeMeHHbIe
acTpodusnueckue mpeacTaBieHus. BemecTBo acTpopuiznyeckux OOBEKTOB B HIKCTPEMAaJIbHBIX
yCIOBUSAX (CBEPXBBICOKHME JAaBlIeHUS M TemmepaTrypsl). [IpeacraBieHne o HEHTPOHHBIX 3BE3/1aX,
nmyJnbcapax, 4yepHbiX apipax. 19. Kocmudeckue ayun. ['MIOTE3bI O MPOUCXOKIACHUU KOCMHUYECKHX
JIy4en.

Moayasb 3 1. CtaTucTHYeCKHI XapaKkTep paJuoakTUBHOrO pacnana. Pacnipenenenue Ilyaccona.
2. AxtuBHOCTH H30Toma. CrocoObl M3MEpeHHMs aKTHUBHOCTH TNpenapaTta. EQuHMIEI M3MepeHUs
aktTuBHOCTH. 3. bera-pacnan. CrnekTpsl ekTpoHOB. 4. ['unoresza HelTpuHO. 5. CriekTpsl anbda-



yactull. 6. Paqnomerpuueckue criocoObl n3MepeHus Bo3pacta u3aenuil. 7. [loHsTue o 103MMETpHH.
Enununer u3mepenust 103. 8. YCKOpUTENW 3apsDKEHHBIX 4YacTHIl. 9. JleTeKTophl H3Iy4eHUS
(ra30HAINOTHEHHBIE CYETYUKH, (DOTORIEKTPOHHBIE YMHOKHUTEIH, TOIYIPOBOTHIUKOBBIE JIETEKTOPHI,
My3bIPKOBBIE U UCKPOBBIE KAMEPHI U JIp. )

Ne Tema Bup camocrositennbHOM 3ananue Pexomennyemas | KonmnuectBo
HEJI. paboThI aUTeparypa 4acoB
1 PannoaktuBHO paboTa HaJg  KOHCIIEKTOM| BBITTOJTHCHHE 1,2,35 7

CTh. [IpUYMHBIICKIINY; naboparopHble 1a00paTOPHBIX
HEYCTOWYHMBOCTBAHATHUS C 000pynoBaHHEeM | paboT
u siep.
2 Bunast KomnmokBuym; mopaboTka | KOJUIOKBHYM 1,2,3,5 7
pPalMOAKTUBH | KOHCIEKTa JICKIMH C
Oro pacrmaja. | IpUMEHEHHEM Yy4YeOHWKA,
OcHoBHbIE METOAMYECKON
3aKOHBI JTUTEPATYPHI,
pPaIMOAKTUBH | JIOTIOJHUTEIBHOM
Oro pacnasja. JTUTEPATYPBI
3 Anbpda- moaoop, U3Yy4€HUE, | BBIIOIHEHUE 1,234 7
pacnap. aHaIu3 u | 1abopaTopHbI
TyHHEnbHBIA | KOHCIEKTHPOBAaHUE PEKO | X pabor,
¢ dekr. MEHI0BaHHOM TECTHI.
JIUTEPATYpPHI;
4 DHepreTuyec paboTa HaJ KOHCIIEKTOM | BBINIOJIHEHUE 1,2,3,4 7
KM€ CIEKTphl | JIEKIUH; JlabopaTopHbie | Ja0OpaTOPHBI
AJEKTPOHOB 3aHSATHUS c| x pabor,
pu Oera- | obopynoBaHMEM, TECTBI
pacmaze CaMOCTOSITEIIbHOE
W3YYEHUE OTICIbHBIX
TeM, naparpagoB
5 T'unoresa paboTa HaJ KOHCIEKTOM | KOJUIOKBHYM 1,2,3,4 7
HEUTPHUHO. JeKnuu; JabopaTopHbIe
OTkpbiTHE 3aHATHS c
HEUTpPUHO. 00opynOBaHuEM;
KOHCYJIbTAIINH 110
CJIOXKHBIM, HEMOHITHBIM
BOIIPOCAM JICKIUN
6 I'amma- paboTa HaJ KOHCIEKTOM | BBHITIOJIHEHHE 1,2,3,4 7
U3ITy4YeHue JeKIMU; J1abopaTopHbIe | JTaOOpaTOPHBI
sep. 3aHATHS ¢ | xpabor
MynsTunons | o0OpyIOBaHUEM;
HblE TamMMa- | HamucaHue pedepara
MIEPEXOJIbI.
7 CriexTpsl paboTa HaJ KOHCIEKTOM | BBHITIOJIHEHHE 1,2,3,4 7
anbpha- JeKIMK; J1abopaTopHble | J1a0opaTOpPHEI
YaCTHII. 3aHATHUS c| x pabor,
000pyI0BaHUEM; IpoBepKa
MOATOTOBKA JIOKJazga K | pedeparos
KOH(epeHIINH
8 | Pammomerpuu | paborta Hax KoHcmekToM | KommokBuym. 1,2,3,4 4
€CKHe neknuu; JabopatopHbie | pedepar




CHOCOObI 3aHSATHUS c
U3MEpEeHUs 00opynoOBaHUEM;
BO3pacTa KOJIJIOKBHYM
531 (S15078
9 [lonstue o | pabora HaJ KOHCIIEKTOM | BBITTOJIHCHHE 1,2,34
J03UMETpPHUH. JeKIMK; J1abopaTopHbie | J1a0OpaTOPHEI
Enuaunst 3aHSATHUS c | xpabor
WU3MEPECHUS 000py1I0BaHKEM;
703. HanucaHue pedepara;
10 | 8Yckoputenu | paGoTa Haj KOHCIEKTOM | JOKJIaa  Ha 1,2,3,4
3apsKEHHBIX JCKIMK; J1abopaTopHbIe | KOH(EpEHIIUU
YaCTHIL. 3aHSATHS c
000opyI0BaHNEM;
MOJATOTOBKA JIOKJana K
KOH(EpEeHITHHN
11 |derextopsl paboTa HaJ KOHCIEKTOM | BBINIOJIHEHUE 1,2,3,4
W3TyYCHUS JICKIIMK;  J1abOpaTopHbIe | J1a0OpaTOPHEI
(ra30HANOMHEH | 3aHSTHS c| X pabor,
HbIC CUCTYMKH, | OOOPYJOBaHUEM; TECThI
(OTO2EKTPOH KOHCYJIbTAIIUU 1o
HBIC CJIOKHBIM, HETIOHSATHBIM
YMHOKHUTEIIH, BOIIPOCAM JICKIIUI
[OJTYyITPOBOJTHU
KOBBIC
NICTEKTOPBI,

6.2. MeTonnueckne yKa3zaHus M0 OPraHU3alHN CAMOCTOSITEIbHON PaGoThl CTYIEHTOB

[lenbro caMOCTOSITENFHOM pabOTHI SIBISIETCS CaMOCTOSITEIbHOE MPHOOPETEHNE HOBBIE 3HAHUN U
BBIPa0OTKA CMOCOOHOCTH K TIOCTOSIHHOMY CaMOOOYYEHHI0O M CaMOCOBEPIIEHCTBOBAHHMIO B
npohecCHOHANBEHOM U COLIMATBbHO-00IIECTBEHHBIX chepax NesTEeIbHOCTH.

CamocrosiTenbHas yueOHas paboTa mpesicTaBlieHa TaKUMHU (opMaMH y4eOHOTro Tporiecca, Kak
JIEKIUsl, CEMHHAp, MPAKTUYECKUe M TabOpaTOpHbIE 3aHATHUS, DKCKYPCHH, MOATOTOBKA K HHM.
CTYZ[CHT AOJDKEH YMCTb BECTU KPAaTKUC 3aIllMCU J'ICKIII/II\/JI, COCTAaBJIATh KOHCIICKTHI, IINIAHbI U TE3UChI

BBICTYIUICHUH, IOJOUPATh JIUTEPATYPY H T.1.

Hayunas camocrosiTenbHast paboTa CTy/I€HTa 3aKJIF04aeTCsl B €r0 y4acTUU B paboTe KPY>KKOB Ha
Kadeapax, B Hay4yHbIX KOH(EPEHUHMSX pa3HOrO YPOBHSA, a TAKXKE B HAMMCAHUU KOHTPOJbHBIX,
KYPCOBBIX U BBIITYCKHBIX KBAJIM(DUKAIIMOHHBIX (IUIIJIOMHBIX paboT) paldoT.

CamocrosiTeabHast paﬁoTa CTYACHTOB BRKJIIOYACT CICAYIONINE KOMIIOHCHTDI:

NeNe Kon-Bo dopma
HaumenoBanue paboThl
n/n 4acoB KOHTPOJIA
ITpopaboTka JIEKIIHOHHOTO
1 Pop 37 OK3ameH
MaTepuaina
2 IToaroroBka K NpakTU4ECKUM 14 Pabota y 10cKkH; KOHTPOJILHBIE,
3aHSITHUSIM CaMOCTOSITeNIbHbIE PaOOTHI.
3 [TonroroBka k 1a00paTOpHBIM 19 Jlonmyck K Kax 10l 1abopaTopHOit
paboram paboTe U 3amuTa oT4eTa.

6.3. Martepuanbl A NPOBeAeHHMS TEKylero W MPOMEKYTOYHOr0 KOHTPOJS 3HAHMI

CTY/IEeHTOB




Ne Bug xouTpons KonTponmpyembie TeMbI (pa3aesnb) Komnereniuu,
n\i KOMITOHEHTBI ~ KOTOPBIX
KOHTPOJIUPYIOTCS
1 KotokBuym, JIMCKpPETHOCTH YpOBHEN VIIK-2; OIIK-1, T1K-3
KOHTpOJIbHAsI paboTa pHepruu. OnTHuuecKkue CeKTpbl aTOMOB.
CrexTpaibHble CEpUU U CIEKTPAIbHBIE TEPMBI.
IToctynatel bopa. AToM Bojiopoia
2 KomnokBuywm, BonroBbIe cBolicTBa Mukpouactuil. ['umoresa | YIIK-2; OIIK-1, ITK-3
KOHTpOJIbHAsI paboTa |ne bpoitns. DxcriepuMenTsl JPBUCCOHA 1
J>xepmepa. BonmHoBbie makeTsl. CriekTp
BOJIHOBOTO makeTa. ®a3oBasi ¥ rpyImnoBas
CKOPOCTH.
3 KomnokBuywm, CooTHoIIIeHHEe HeONpeIeIeHHOCTEH VIIK-2; OIIK-1, IIK-3
TECTBI ["eitzenOepra. Y cTONYMBOCTH BOJIHOBBIX
rnakeToB. OU3MUECKUN CMbICI BOJIH A€ bpoiiis.
4 KomnokBuym, dusndeckue MpUHIUIBI KBaHTOBOM Mexanuku| YIIK-2; OITK-1, ITK-3
TECTHI
5 Komnnoksuywm, Boanosas ¢yukius. CBolicTBa BOJHOBOM VIIK-2; OIIK-1, [1K-3
TECThI ¢dbyakuun. BomHoBas GpyHKIMs cBOOOIHON
uvactunpl. [Ipunnmn cynepnosunuu. OnepaTop
npoekuuu ummnyiabca. CoOcTBeHHBIE QYHKIINH,
COOCTBEHHBIC 3HAUCHUS U MX (QU3HUCCKUN
cmbica. Cpennee 3HaueHue. Oneparop
KHHETHYEeCKOM sHepruu. Oneparopsl
KOOPJMHATHI, MOTEHIIMAILHOM SHEPTUu.
6 Komnoksuym, INamunpronnan. CtalmoHapHOE ypaBHEHUE VIIK-2; OIIK-1, TTIK-3
TECTBI [penunrepa. CkoOku [Tyaccona. ®opmanbHas
CXxeMa anmnapaTta KBaHTOBOW MEXaHUKHU.
Hecraunonapuoe ypaBuenue lllpenunrepa.
VYpoBuu sHEprun. OHOMEPHBIN
MOTEHUUAIBHBIN SIIUK: SHEPreTUUECKUE
YPOBHH, BOJTHOBBIE (D YHKIIUH.
7 KomnokBuym, KBanToBas MexaHuKa KOJJIEKTHBA VIIK-2; OIIK-1, TTK-3
KOHTpOJIbHAs paboTa [uactuil. YpasHenue lllpeaunrepa mist 1Byx
MUKpPOYACTHUI. TOXKIECTBEHHbBIE YACTUIIBI.
CuMMeETpHUYHbBIE U aHTUCUMMETPUYHBIC
BosiHOBbIE (pyHKIMH. [Tpunimn [Taymm.
8 Konnoksuywm, [lepuoanueckas cuctema 3J1€MEHTOB VIIK-2; OIIK-1, T1K-3

KOHTpOJIbHAs paboTa

MenneneeBa. DneKTpoHHAs KOHPUTYpaIHs.
[TpaBuna Xynma. OCHOBHOE COCTOSIHHE.

IPEHTreHOBCKHE CTIEKTPHI.

MaTepI/IaJIBI IJi1 MPOBEACHHUA TCKYIICTO KOHTPOJIA 3HAHUH H HpOMe)KyTO'-IHOI\/’I aTrTeCcTanuun
COCTaBJIAIOT OTHCHBHBIﬁ HOKYMCHT — (I)OH,Z[ OICHOYHLIX CPCACTB IO JUCHUIIIINHC «Pu3rKa aToMa u
aTOMHBIX SIBJICHUM.

Opranu3zaiys UTOroBOW aTTECTAllUU C KPUTEPUSMU OLIEHUBAHUSA:
OcymiectBisiercst B (hopMe 3K3aMeHa, Ha KOTOPOM IPOBEPSIFOTCS 3HAHUS OCHOBHBIX BOIIPOCOB IO
(TeMaTuKa JUCIUILINHBI).
Onenka "OTIUYHO" CTaBUTCS B cilydae, €CIM CTYACHT IMOKaXeT INyOoKoe, MCUYEpIBbIBAIOIIee

ITIOHMMaHHEC

CYIIHOCTH

u B3aHMMOCBA3U paccMaTpruBaACMBbIX

MIPOIIECCOB

U SBJICHHH,



MPOJEMOHCTPUPYET  YMEHHS  aHATU3UPOBATh  CUTYyallUHd, pPENEeBAaHTHBIE  3aJa4aM  €ro
po¢eCCHOHAIBHON KBATM(UKAITIH.

Onenka "xopowo" cTaBUTCS B Cilydae, €CIM CTYJEHT BIaJ€eT 3HAHUSMH TEOPUHU U NPAKTUKH,
MOKA3bIBAET JOCTATOYHOE IMOHMMAaHHE CYIIHOCTH U B3aHMOCBS3U PAcCMaTPUBAEMbIX IPOILECCOB U
SIBIICHUH, HO UMEET HEKOTOPBIC HEJJOCTATKH B OTBETAX.

OueHka "ynOBIIETBOPUTENBHO" CTAaBUTCA B CIy4dae, €CIM OTBEYANOIIMK IOKa3bIBA€T TBEPAOE
3HAHHME W TOHUMAaHHE BOIPOCOB MPOTPAMMEI, HO OTBETHI COJCPKAT HECYIIECTBEHHBIC OIIUOKU H
HETOYHOCTH, IIPU OTBETaX PEKOMEHIOBaHHAs JTUTepaTypa UCIOIb30BaHa HEJJOCTATOUHO.

Onenka "HEyJOBIETBOPUTENIBHO" CTABUTCS B CIIyyae, €CJIM UMEET MECTO HEIPaBWIIbHBIN OTBET
X0Tg Obl HAa OJMH HU3 OCHOBHBIX BOIIPOCOB, IPyObIe OLIMOKU B OTBETE, HEIOHUMAHHE CYIIHOCTH
M3JIaraeMbIX BOIIPOCOB, HEYBEPEHHBIE HETOYHBIE OTBETHI HA JIOMIOJTHUTEIIbHBIE BOITPOCHI.

3K3aMeHaIII/IOHHbIe BOIIPOCHI MO TUCHUIIJIMHE «Pu3nKka aTOMHOI0 AApa U JIEMEHTAPHBIX
YacTHui»

. ®ynnamenranbHble yacTuipl CTaHAAPTHOM MOJEIH.

3aKOHbBI COXPAHEHUS.

YacTuibl 1 aHTUYACTHULIBL.

Pe3onaHcHBIE YacTUILIBL.

OneKTpoMarHuTHbIe B3auMoeicTBusa. CTpyKTypa HyKJIOHA.

N3ocnuH. M30cnnHOBBIE MYJIbTUILIETHI.

CrpanHocTb. PoxieHue u pacnaji CTpaHHbBIX YaCTHII.

CunpHble B3aumogeiicteus. Kapku. I'moonsl. LBer.

KBapkoBas cTpykTypa aapoHoB. bapuonsl. Me30HBI.

Cna0sie B3aumoseiicTBus. IIpomexyTounbie 0030HBI.

0. Cnabble pacniajibl IEGNTOHOB U KBapKOB.

11. CocraB u pa3mep aapa. N-Z nuarpaMmma aTOMHBIX SIEp.

12. Macca u 3neprus cBs3u sapa. Dopmyna Baiiizekkepa.

13. PaamoakTWBHBIN pacniaj sjaep. 3aKOHBI paJUuOAKTHBHOTO paciajia sjapa.
14. Anwda-pacnaa. KynoHoBckuil 1 eHTPOOEKHBINH Oapbephl.

15. Bera-pacman. OxkcniepuMeHTaAIbHOE OOHApYKEHUE (aHTH )HEUTPUHO.
16. T'amma-nepexoabl B aapax. DIEKTPUUECKUE U MAarHUTHBIE TaMMa-TIepeX0/Ibl.
17. Cpsi3aHHOE COCTOSTHUE HEUTPOHA U MPOTOHA.

18. CaoiicTBa HYKJIOH-HYKJIOHHOT'O B3aUMOJICHCTBUS.

19. Me3oHHas TEOpHs AASPHBIX CHJL.

20. Mopenb sa1epHbIX 000JI0YEK.

21. SlnepHble peakIiy 3aKOHBI COXpaHEHHsI, KHHEMATHKA.

22. MexaHu3Msl sa1epHbIX peakiuil. [Ipsmeie peakunu. CoctaBHOE SIPO.
23. Jlenenwue sep.

24. TlpocTpaHCTBeHHas HHBEpCHUs. P-4eTHOCTS.

25. 3apsnoBoe comnpsbkeHue. 3apsaoBas 4eTHOCTh. CP-unBepcwHs.

26. OOpamienue Bpemenu. CPT-teopema.

27. O0bennHEHNE B3aUMOICHCTBUM.

28. Slnepnsle peakiuu. Kpatkuii 0030p pa3iIuuHbIX TUIIOB SJIEPHBIX PEaKIUii.
29. Peaknms neneHus sapa. SepHbIe KOJBI.

30. TepmosiiepHbIE peakLUu CUHTE3A.

31. Kpwurepwii Jloycona. O030p pa3IuIHBIX CITOCOOOB OCYIIECTBICHUS TEPMOSICPHBIX PEaKIUit
32. cuHTe3a.

33. TlpuHmm paboThl AaTOMHBIX JIEKTPOCTAHIMA. BpHuIepHbIe peakTOpHI.
34. MacmraObl BEIUYMH, XapaKTepHbIEe U1 (PU3UKHU aTOMHOTO S/Ipa..

35. OcHOBHBIEC CBOMCTBA JIEMEHTAPHBIX YACTHII

36. Merobl onpesieleHnsl CIMHOB M MAarHUTHBIX MOMEHTOB siZIep

BOOoNOORWNE =



37. TlpuHMnb! KIacCH(PHUKALNUN JIEMEHTAPHBIX YaCTHII.

38. Teopuu sy1eMEHTapHBIX YaCTHII.

39. Mopuens coctaBHOro sipa. Teopust H.bopa peakiuii, mpoucxoasmmx ¢ o0pa3oBaHueM

40. xommaynn snapa. opmyna bpetita — Burnepa.

41. D¢ dexTuBHBIC CEUCHHS U BBIXOBI SACPHBIX PEAKLINH.

42. BzaumozelicTBHE HEUTPOHOB C BEHISCTBOM. 3aMEUICHHUE W pPaJUAIMOHHBIA 3axBaT
HEelTpoHa B mpouecce U Py3um.

43. Snepusbie peakiuu. OCHOBHBIE ONPEACIECHUS U XapaKTEPUCTUKU.

44, 3akoHBl COXPAaHEHUS B SAEPHBIX PEAKIUAX. ODK30TEPMHUUYECKHE U DHAOTEPMUYECKUE
peaxIuu.

45. Pa3znnuHble MEXaHU3MBI B SAEPHBIX PEAKLIMSIX.

46. CocraBHoe sapo. Konmermmmst H.bopa. Cedenwe o0pa3oBaHHUs COCTAaBHOTO  sijipa.
BeposiTHOCTB pacniaza cOCTaBHOIO pa.

47. SlnepHble peaklnu Ha HEUTpoHaX. Pe3oHaHCHbIE SIBICHUS.

48. OcoOEHHOCTH SICPHBIX PEAKIUi C MHOTO3apsAHBIMA HOHAMHU (Z2).

49. Jlenenue atoMHBIX sifiep. [Ipornieccsl, mporcxoasiue npy AeIeHUH sIep ypaHa.

50. TpancypaHoBble ameMeHTbl. CIIOCOOBI IOTYYEHHUSI U CBOMCTBA SACP.

51. KunkokanenbHast Mmonenb siapa. Gopmyna Baiiizekkepa 7151 BHIYUCICHUS YHEPTUU CBA3H U
Macchl Sep.

52. Maruueckue 4ncia ¥ MOJIeIb SIEPHBIX 00010YeK.

53. LlenHas syepHas peakius JeeHUs (B3PIB M YIIPABIISIEMBINA MTPOIIECC).

54. Snepusiii peakTop (kK03(h(ULIHMEHT pa3MHOXKEHHS, TOMOT€HHbBIE U TE€TEPOTreHHBIE PEAKTOPHI,
KPUTUYECKUE TTapaMETPhI).

55. OrmpeneneHue MOHATHS «AJIeMEHTapHas yacTuia» (34). CrnocoObl MOTy4eHHs U HAOII0IeHUS
.

56. Cuubl B mpupojie. TUmsl B3aUMOACHCTBUS 3JIEMEHTaPHBIX YACTHIL.

57. Knaccudukanus 37€MEHTApHBIX YacTHUIl MO CNHUHY ((PepMHOHBI U OO30HBI), IO BPEMEHU
KHU3HU (CTaOMIIbHBIE KBa3UCTAOUIIbHBIE U PE30HAHCHI).

58. I'pymnmbl 9acTHIl 1 aHTHYACTHL (IEPEHOCUYHUKH B3aMMO/ICHCTBHSI, JICTITOHBI, aJPOHBI: ME30HBI
U 0apHOHBI).

59. 3akoHBI COXpaHEHUS MPH POKICHUH W pacIiaje dIeMEHTApHBIX YacTull. HoBble KBaHTOBBIE
yucia: OGapuoHHBIN 3apsn B, nenrtonnsle 3apsaasl Le, L u L, crpannocts S, mapm C, kpacota b u
Ap.

60. KsapkoBas moaenb aapoHoB. KBapku BepxHue (u, c, t) ¢ 3apsaaoMm (+2/3e) u Huxaue ( d,s,b)
¢ an.3apsiioM (-1/3e). KBaHTOBOE YHCIIO «IIBETY.

61. Craructuueckuil xapakTep paguakTUBHOro pacnana. Pacnpenenenue [lyaccona.

62. CUMHTWUISIIHOHHBIE IETEeKTOPHI H3ITydeHHUH

63. MoHu3anoHHbIE KaMephl U ra30pa3psiiHble CUETUUKH.

64. TlomynmpoBOJHUKOBEIE TOBEPXHOCTHO OapbepHBIE JETEKTOPHI 3apPsHKEHHBIX YacTHII.

TEMbI PE®EPATOB

. CBoiicTBa sanep. Moaenn aTOMHBIX SIED.

. Pactiagpr u peakuumu.

. ®yH1aMeHTaIbHbIEC YAaCTHUIIBI U B3aUMOJICHCTBHS.

. DNEeKTpOMarHUTHbBIE U clabble B3auMOICHCTBUS YacTull. Pacnajpl.

. DKCIIEpUMEHTHI B (PU3UKE YACTHI] IPU U3yUYE€HUHU PA3HBIX TUIIOB B3aWMOCHCTBUMN.
. CiocoObl U3MEpEeHHUst MacC YacCTHII U sIEp.

. CTpykTypa matepuu.

. SlnepHble Monenn.

0O 1N DN W —

TecToBBIC 3a1aHUA



1. ITpoToH ¢ xEHeTHUeCKOH >Heprueil T = 2 MaB HaneTaeT Ha He MOABHEHOE ZOp0 5, Au
OnpenemETe M depeHIHATEHOE CEIEHEE PaCCeIHHA % ga yrom & = 60°. Kak m:MermTCa

BeNHIHHA TEG(EepeHIHATEHOTO CeTeHHA PACcCedHHd, eCIH B Ka9ecTBe PacCeHBAROIIETO AOpa
BEIOpaTE |, Al?



2. 3omoTas wiacTHEKA TommEHEOH [ = 0,1 MM 00MyIaeTCH MYyIKOM «-9ACTHI] C IUIOTHOCTEED
motoka j = 10° gacTam/cy’-c. Kesersmeckas snepras o-gactan T = 5 MsB. CROIBKO o-TacTHI
HA EIHHHAIT TETECHOTO YITIA NATAeT B CEKYHIY HA JEeTeKTOp, PACIIONOMEHHEH MOf YyIIoM &) =

l?ﬂ”xucan_‘,m? [Tnomags MATHA My9KA Ha MHEMeHH S = 1 cﬂf
3. Ipr ynpyroM paccedsHHH 3nekTpoHos ¢ 3gepried T = 750 MaB Ha sapax ;; Ca B ceqenun
HAGMIOTACTCA JH(PAKIHOHHEI MEEHMYM IO YITIOM @iy = 18", OnerHTs pammyc azpa & Ca.

4. OueHHTE IWIOTHOCTE AIEPHOH MaTepHH.

5. Maccrl HeHTpOHA H DPOTOHA B 3HEPIEeTHIECKHN EIHHHIAY PABHEl COOTBETCTBEHHO My =
039.6 MsB 1 m, =938,3 MsB. Onpenemsts Maccy £apa | H B 3HepreTHISCKHX &IHHHIIAX, €CIH
3HEPTHA CBA3H AefTpona B (H) =2.2 M3B.

6. Maccsl HeATpANEHEX aTOMOE B aeM: ;0 — 150040 20 — 15,0030, N — 15.0001.
Yemy paBHEI HEPTHH OT/eIeHA HeATPOHA H MpoTOHa B Ape ;07

7. CHHTaf, 9T0 Pa3HOCTE IHEPTHA CEAIH CPEATEHEIX SIep ONpeIeIaeTc TONBKD PAtTHIHEM
SHEPTHH KyIOHOBCKOTO OTTATEHBAHHA B THX AIPAX, BEMHCIHTE PATHYCE 3CePEATHHEIX AT

TNam ;Mg

8. M3apecTHO, 9T0 BHYTPEHHHH JMEKTPHISCKHA KBaIpYIONBHENR MoMeHT Qp anpa ' Lu papen
+5.0 &, Kakyro dopMy HMeeeT 5To agpo? UeMy paBeH mapaMeTp JedopMallHHE 3Toro aapa’

0. OmpeeHTE 3HA9eHAT H30CHHHEOE | OCHOBHEIX COCTOSHHH A7lep H30TOMOB YIIepoaa - ¢ C,
11 1 13 14
C, C C (C

10. Ha ocHOBaHHH OJHOYACTHYHOH MOJETH O0DOMTOYEK ONPEJSTHTE IHAYCHHA CIHHOE H

geTHOCTeR J° 0CHOBHEIX COCTOAHHHA HIOTONOB KHcIopoma 0, 10, 0, T0.
11. AxtHEHOCTE mpemapara . P pasHa 2 MxKH. Croqbko BecHT TakoH npemapat? Ilepmox
nomypacmana Ty, mia 5, P pasen 14,5 cyTok

12. Bo crOMEKO pa3 9HCIO PacHagoB Aep PATHOAKTHBHOIO Hoga ;] B TedeHHe MepBEIX
131
I

CYTOK OOMEINE THCTA pacHajoB B TeIeHHE BTOPHIX cyTok! IlepHop momypaclaga H3IOTOOA |,
paees 193 gacam.

13. Onpenemurs smeprezo W, BeieqdeMy | Mr mpemapara 3o PO 33 BpeMs, paBHOE
CpefHEMY EPEMEHH AH3HH, ©C/H IPH OJHOM AKTE PAclafa BEIeTdeTca 3Hepras £ = 5.4 MsB.

14. OmpegenATe OpOHTATEHEH MOMEHT [, VHOCHMEIH -JACTHIEH B CTIe YOI pPaclagax:

P 5= —v_\—fﬁ—




03 119
42 FD 36 B

512° =

233 LY,
22U 53 NP

% Th IPs
E) r)

15. Heronsays 3HA9eHHA MACC ATOMOE, OIpe/IeTHTE BEPXHIOK IPAHHITY CIIEKTPa I03HTPOHOB,
HCITYCKAEMEIX TIpH [}-pacmane sapa ;, Si. Macca atoMa 1, Si paeEa 25137961 MsB, a S Al —
25133,150 MBB.

16. OmpefenHTs SHEpPrHI0 OTZaTH A7pa . Li, oDpasymiomerocs OpH e-3axeaTe B Agpe |, Be
E.(:Be)=37.6 MaB, E4(;Li) =393 MsB.

17. Sueprum ceazm auep ', Cd, 'iIn u '}, Sn pasem cooTeercTeenHo 972,63 MaB, 970,42
MsB u 971,61 MsB. OnpegenHTs BE03MOAHEIE BHIH [}-pacnata Aapa ', In.

18. OnpenensETs THIEL H MYy/IETHIOIEHOCTH Y -TIEPEX0I0B.

D101 50,327 30927 53,92 53,62 -2

19. OnpenemTs moporoBoe 3HAYEHHE SHEPIHH |-KBAHTA B PEAKIHH (HOTOPOAIEHHA -
ME30HA Ha IPOTOHE - ¥ +P —P +7". Macca n"-me3o0ma m, = 134,98 MsB.

20. PacctHHTATE HEPTHH H IOPOTH peakimi - S(v.p)5:P B * He(w.p)] Li. Maccr — mpoToHa
my=1,00728 aem, smmep M(!He) =4.00151 aem, M(]Li) = 7.01436 aem. M(;;P) =
3006553 aear, M(*2§)=31,06329 aen

21. Mcxoas B3 cXeMBl NPOTeKAHHS peakmpii p + GF — INe'(1) — %0(3) + o
OIpeJeHTE OpOHTATEHEIR MOMEHT 3AXBAIEHHOT0 POTOHA.

22, Hexomgs B3 MOJemH 00ONMOY9EE OUEHHTE OTHOIDSHHE COTeHHH pﬁam;ail:D(p,dj 15{) c
00pazoBaHHEM KOHEYHOTO H7pa B OCHOBHOM COCTORHHH H B coctosEEH (FF = 3/27).
IlpepmonaraeTca IpAMOH MEXAHHIM PEAKITHH.

23. Hafite mmpeEsl [T Bo30YANEHHEIX COCTOAHHH Ampa ,, Fe, €U HX CpPeJHHE BPEMEHA
HHIEH cocTarmaoT: 1(5/27)=0.8-10% ¢, t(3/2)=10" c. BoaMOXHO IH Pe30HAHCHOE IIOTTIOMEHHE Y-
KBaHTOB, HATyIaeMEX [IPH NEPEX0Jax H3 3THX COCTOSHHE, IOKOAIIHMCA SIpoM ,, Fe?

24 Ompememure BeHYIHEY CYMMAPHOH HHHETHISCKOH DJHEPIHH 7-Me30HOB [vg,
oBpaIVIOmEXCA IPH pacmage mokoameroca K -mezoma: K- — n° + 7 + 7. Maccy mokos
TACTHI] B SHEPreTHIeckHN eqaEana. mp=493 646 MaB, m_+ =139,658 MaB.



25, OnpenenHTe 9acTHIE X, 0DpasyIOMIHEeCH B PeakilHax CHIEHOTO B3aHMoJeHcT-BRT. 1) 7
+p > K+p+X DK +p > O +K+X Np+p > =+n +X —

26 MoryT m pessHE 7 +p > = +K +Kun +p — A + ¥ nponcxogHTs B
PE2YIBTATE CHIBHOTO B3aHMOIeHCTEHA.

27. Kaxne H: OpHBEJCHHEIX HIDKE PEANITHH [OJ JEHCTBHEM AHTHHEHTPHHO BO3MOMHEL
KAKHE 3alpellersl H modeMy: 1) vy, +p— T+ u"; e +n—op+ T 3) ve+n—p+u . —

28. IlocTpoHTE HE KBAPHOB CIEIYIOITHE TACTHOEL P, 0, A, s
20, HapHCOBATE KBAPKOBEIE JHATPAMME] B3AHMOJSHCTEHH p-p, 0-0, p-1.

30. TToxazate, 910 De2 BESOCHHA KBAHTOBOTO THCIA "HBET”, NPHHHMAKMETO TPH 3HATCHHA,
KBapEOBad CTPYETYpa A, A", {) NpOTHBOPEIHT MpHEMHAY [laymm.

31. TlpopepHTE BEOIONIHEHHE 3AKOHOB COXPAHEHHA H MOCTPOHTE EKBAPKOBRIE THATPAMMEI
PeaEIHil, IPOHCXOIANEY B pasyieTale CHIBHOTO BIaEMOJEHCTEHT. 1) n +p — A + K" 2)
P+P—= 0+ i+ = 4K+ K-

32. HapHcoBaTe OCHOBHEIE JHArpaMMEl PeHHEMAHA 1A CASIVIOMHX [pomeccoB. 1)
paccedHHe 3INEKTPOHA HAa 3nekTpoHe, 2) 3dderr Kommroma, 3) 3MeKTpoH-NOSHTPOHHAA
apEHTHTAET, 4) GQoTosdderT B EYIOHOBCKOM IIONE HAOpa; 5) obpa3oRaHHEe 3MeKTPOH-
IO3HTPOHHOH MEPHE B KYJIOHOBCKOM Mofe Aupa. KakHe BHPTYANBHEIE GACTHIE! VIACTEVIOT B
ITHX IIpomeccax?

33, OueHHTE OTHOIIEHHE CEUEHHH JBYN- H TPeX(OTOHHOH AHHHTHIANHH 3TEKTPOH-
MO3HTPOHHOH IAPEL

34 FKaxwe H: NepedHCIEHHEIX HEDRE 9eTEIpEX cooco0oR pacmama K -uezoHa BOZMOBHED?

JIns paspeeHHER HADHCOBATE JHATPAMMEL A 3AMPEIeHHLX YKA3aTh IPHIHHY 3anpeTa
DK s+ +¢e NK ol e +ve
DK = e +vg HE >r +a

35. Kak MeHSIOTCH IIpH ONepanHH oDpalieHHs BpeMeHH CIeIVIONIHE BeTHIHHEL
HMITYZIEC, MOMEHT KOMHIECTEA SEHKCHHA, 3HEPrHA, BEKTOPHEIH H CKATADHBIH
MOTEHITHAIE], HANPAKCHHOCTE NIEKTPHIECKOT0 H MATHHTHOTO TIOMA?

36. 7 -Me30H pacmATacTcd B COCTORHHH OOKOZ HapHCOBATE HMIVILCE H CIOHHED TACTHI,
0BpazyYIOIHEXCA B PEIYIETATE PACTaTa T -Me30HA n° — i + v, Copepmume C- P- CP-, T-®
CPT-npeobpazoBaHHA 3TOTO PACHaTA.

37. OueHHT: NOTOK COMHETHEIX HeHTPHHO HA MNOBEPXHOCTH 3eMIH, YIHTHEBAH, 9TO
cerEMocTs Conena 4-10° 3pr/c B BEITeNeHHe COMHETHOH SHEPIHHE NPOHCXOTHT B OCHOBHOM B
PEAKITHAX EOJOPOTHOTO ITHETA:

p+p—od+e +v, (suepras pearamm Q = 0,42 MaB).
d+p— ;He+y (Q=1549 MsB)

‘He+:He— ‘He+2p (Q=12.86 MsB)



7. Y4eOHo-MeToANYeCKOE U MATePUATIbHO-TeXHUYecKoe o0ecnedeHne JUCIUNINHBI

7.1. Y4eOHas auTeparypa:

OCHOBHAS JINTEPATYPA

1. Cusyxun, /I.B. O6muii kypc ¢husuku: yued. mocodue st CTyIeHTOB (pu3. criennanibHOCTEH
By30B: [B 5 T.]. T. 5 : Aromuas u sinepnas ¢usuka / JI. B. CuByxun. - 2-¢ u3a.; crep. - Mocksa:
dusmatant: MockoBckuili Ousnko-rexundeckui ua-T, 2008. - 782 c.

2. WNmxanos, b.C., U.M. KanurtonoB, H. II. KOmun. Yactumel u aromusie sapa, M.,
Usnarenscto JIKM, 2007

3. Kammuronos U. M. Benenue B ¢pusuky siapa u gactuil. Mocksa: @uzmanur,

2010. http://www.biblioclub.ru/index.php?page=book&id=75503

4. bounapes b.B., Kanamaukos H.I1., Criupun I'.I'. Kypc o6mie#t ¢pusuku 2:

Onetpomarnerusm Onrtuka KBantosas ¢usuka. M.: FOpaiit, 2013

JOMNOJIHUTEJIBHASI IUTEPATYPA

5. upoxos I0.M., FOmun H.II. fAnepuas ¢pusuka, Mocksa. Hayka, 1979. 2. PoxoGomnnckas 1.B.
Snepnas ¢pusuka. Uznar. MI'Y, 1962.

6. H.I'. 'onuaposa, b.C. HNmxanos, M1.M. Kanuronos, 2.1. Ka6un, M.E. CrenanoB. "®usnka
szipa ¥ yacTull. 3aaauu ¢ pemenusmu', M., M3-so YHIIJ1O, 2003

HNuTepHeT-pecypcesl

Ha3zBaHnue pecypca Ccbuika/mocTyn
OnekTpoHHas OubOIMoTeKa oHjlaiiH «EauHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam)»
«O06pa3zoBaTenbHbIil pecypc Poccuny» http://school-collection.edu.ru
DdenepanbHbIi o0Opa3oBaTeNbHBIN opTa: http://www.edu.ru
YUpeXKIACHUSI, MporpamMMmbl, cTaHnapThl, BY3bl, TecTh
EID, TUA
denepanbHbIi LCHTD uH(OpPMAIMOHHO- http://fcior.edu.ru
oOpa3oBatenbHbIX pecypcoB (PLIOP)
Pycckas BupTyanbHasi OuOanoTeKa http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanusa FOra Poccum http://old.rsue.ru/Academy/Arch
«AKaIEMHUSI» ives/Index.htm
Hayunas snexktpoHHast 6ubaroreka «e-Library» http://elibrary.ru/defaultx.asp
OneKkTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru
OJNEKTPOHHO-CIIPABOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHGOpMIO»
WnpopmanronHo-npaBoBas cuctema «["apanT» CereBast BepcHsl, AOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHo# cetu UHTrT'Y
OnekTpoHHO-0nbanoTeyHast cuctema «HOpaift» https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antusupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

s E


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. ITaker npukinaaubsix mporpamm Microsoft Office 2003 Professional.
8. IlporpammubIii TpoyKT «AHTUBUpPYC Kacmepckoroy.

9. [Iporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusiii npoaykt MATLAB 6.

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecneueHue

Ayautopus Nell7.

386132, PeciyOnuka Murymerus, r.0. ropon Haspans, r.Hazpans,
Tep. 'aMyp3ueBCKkHil aIMUHUCTPATUBHBIA OKPYT, Y. MaructpanbHas,
1. 39«ay»

Ayn. Nell7.

I[Lomans 71.6Mm

Criennanu3upoBaHHas yueOHas MeOenb st
00yJaromuxcs ¥ MpenojaBaTes;
TEeXHUYECKHE CPEICTBA O0yUCHNUS
(KOMIIBIOTEpHAs TEXHHKA, TOCKa,
MyJbTHMEAUHHOE 000pyA0BaHuUE:!
WHTEPaKTHBHAS 10CKa, IPOEKTOP); JOCTYH K
nH(pOPMAMOHHO-TETIEKOMMYHUKAIIHOHHOM
cetu MHTEpHET; yueOHO-METOANYIECKHE
MaTepHarbl.

J1s IpakTHYeCKUX 1 Ta0OPaTOPHBIX 3aHATHI

Ne305

386132, Pecniybnuka Murymerus, r.0. ropon Haspans, r.Haspans,
Tep. 'aMyp3ueBCKHi aIMUHUCTPATUBHBIA OKPYT, Y. MarucrpanbHas,
I. 39«a» Ayn. Ne305.

IInomans 36.1 M°

Criermanu3upoBanHas yueOHass MeOemnb I
00Y4aroIUXCs U MPENOoAaBaTeIs;
TEXHUYECKHUE CpeIcTBa 00yUeHUs (HOYTOYK,
J0CKa); obecrieyeH JOCTYM K
nH(pOPMAIMOHHO-TETIEKOMMYHUKAIIMOHHOMH
cetu HTEpHET; yueOHO-METOANYECKHE
marepuaibl. Kommiekr yueOHo-
naboparopHoro obopynoBanus «Du3nka
aTOMHOTO SI/Ipa M 3JEMEHTAPHbIX YaCTHID)

st camocTosTenbHOM paboThl 00ydaromuxcs. ayautopus Ne
116386132, Pecriy6onmka Marymerus, r.0. ropon Haspans, r.Hazpans,
Tep. 'aMyp3ueBcKkuil aIMUHUCTPATUBHBIA OKPYT, Y. MaructpanbHas,
1. 39«a»

Ayn. Nell6.

Tnomane 36,2M2

Paboune mecta mist oOyvaromuxcs,
TEXHUYECKHUE CpeicTBa 00y4UeHUs (HOYTOYK,
JI0CKa), I0CTy K cetn MHTepHeT, yueOHo-
METOJMYECKUE MaTepHAITb, JICKTPOHHbIC
o0pa3oBareibHbIe PECYPCHI.

®OH/I OHEHOYHBIX CPEJICTB
no qucuuniute «®u3nKa aTOMHOIO SIAPa M 3JIEeMEHTAPHBIX YaCTHID
(uHOeKc OUCYUnIUHbL NO Y4eOHOMY NIAHY, HAUMEHOB8AHUE OUCYUNIUHBL (MOOYIIs))

CDOH)I OLCHOYHBIX CpPCACTB IO AWCHHUILIIMHE «Pu3uKa aTOMHOTO gapa W 3JIEMCHTAPHBIX
YJaCTHUID» BKIIHOYACT BCC BUIBI OLCHOYHBIX CPCIACTB, IO3BOJIAOIINX MMPOKOHTPOJIUPOBATE OCBOCHUC

po¢eCCUOHAITBHBIX,
MIPETyCMOTPEHHBIX

00yJaronuMucs
KOMIIETCHITUH,

obmenpodeccuoHaTbHBIX
@denepanbHbBIM  00pa30BaTENbHBIM  CTAHIAPTOM  BBICIIETO

U npodeccHOHaTbHBIX

oOpa3oBanus 1o HampasieHuto noaroroBku 03.03.02  dusuka (kBanuduxanus «bakanasp») u
paboueil mporpaMMoi TUCHUITUHBI «DHU3MKa ATOMHOTO SJIpa U 3JIEMEHTaPHBIX YaCTHI».

Ha3na4yenue (poHIA OLIEHOYHBIX CPEICTB

®onp oneHouHBIX cpenctB (POC) coctaBnsercs B coorBeTcTBUU ¢ TpeboBanusmu OI'OC BO

JUISL IPOBEJICHUS POMEKYTOUHOM aTTecTalli 00y4aromuxcs o Juciuumuinie «Pu3nka aTOMHOTO
Aapa M DJIEMEHTAPHBIX YaCTHI» Ha COOTBETCTBHE HX YUYEOHBIX JOCTHKEHUH IOATAIHBIM
TpeOOBaHUSM COOTBETCTBYIOLEH OCHOBHOW MpodeccHoHaNbHOM 00pa3oBaTeIbHON MpPOTrpamMMbl
(OIIOII). ®OC sBnsieTcst COCTaBHON 4acThIO pabovel mporpaMMbl JUCIUILUIMHBI.

@DOHJT OLIEHOYHBIX CPEACTB JAJIsl MPOBEACHUS IMPOMEXKYTOUHOM aTTecTalliyd O0y4aromuxcs 1Mo
mucuuiuinHe «®du3nka aTOMHOTO siipa M AJIEMEHTAPHBIX YaCTHUID» BKIIOYAeT B ce0s: MepedyeHb
KOMITETCHIIMM ¢ yKa3aHueM 3TamnoB ux (opmupoBanus B mpouecce ocBoeHuss OIIOII; onucanue
nokaszaresieil ¥ KpUTEepHUeB OICHMBAHUS KOMIETEHIIMI Ha Pa3JIMYHBIX dTarnax uxX (OpMHpPOBaHUS,
ONMCAHHWE INKAJI OLEHWBAaHUSA; THUIIOBBIC KOHTPOJBHBIC 3aJaHMs WIM WHBIE MaTepHabl,



HEOOXOIMMBIE [JI OIICHKH 3HAHMIA,
XAPAKTEPU3YIOIIUX  STaIlbl

YMEHUH,

HaBBIKOB W (WJIM) ONbITa JEATEIBHOCTH,
dbopmupoBanus KommneTeHIMid B mporecce ocBoeHus OIIOII,

METOMYECKHE MaTEpUaIbl, ONPEAEIAIONINE TPOLEAYPbl OLIEHUBAHUS 3HAHUI, YMEHUN, HABBIKOB U
(unm) ombITa AESITENbHOCTH, XapaKTEPU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHLIUH.

@DOoH/I OIICHOYHBIX CPENICTB C(POPMUPOBAH HA OCHOBE KITFOYEBBIX MIPUHIIUIIOB OLICHUBAHMS:

- BAJIUAHOCTHU: OOBEKTHI OLICHKH JIOJKHBI COOTBETCTBOBATH MIOCTABICHHBIM LIEJISIM 00yUEHUS;

- HaJEXKHOCTHU: HCIIOJIb30BAHUE €IMHOOOPA3HBIX CTAHIAPTOB U KPUTEPUEB Ul OLIEHUBAHUS

JIOCTHKCHHI,

- 00BEKTUBHOCTH: Pa3HBIE CTYACHTHI IOJDKHBI UIMETh PABHBIEC BO3MOXKHOCTHU JOOUTHCS yCIexa.
OcHOBHBIMU ITapaMmeTpamu U cBoiicTBaMu POC sABIAIOTCA:
- TpeaMeTHas HaMpPaBJIICHHOCTh (COOTBETCTBHE NPEAMETY H3yUeHHUsS KOHKPETHON ydeOHOU

JUCITUATIIINHBI ),

- coJepkaHHe (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IUHHII, OOpPa3yIOIIUX COJEp)KaHHE

TCOPCTHHGCKOﬁ n HpaKTHHGCKOﬁ COCTaBJIAAIOIIIUX y‘l€6HOI>'I I[I/ICI_II/IHJ'II/IHLI);

- 00beM (KOJIMYECTBEHHBIN COCTAaB OLICHOYHBIX CpeACTB, BXoasux B DOC);
- Ka4ecTBO oleHOouYHBIX cpenctB 1 POC B 1enom, odecneunBarolee noxy4eHrne 00beKTUBHBIX
Y JJOCTOBEPHBIX PE3YJIHTATOB MPU MPOBEACHUN KOHTPOJIS C PA3IMUHBIMU IEJISIMU.

L.IEPEYEHb KOMIETEHIIUMA C YKA3AHHUEM 3TAIIOB UX ®OPMHUPOBAHUS
B TPOLNECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI
1.1 [lepeuyens opmMupyeMbIX KOMIIETEHIIUH

Kon HanmenoBanue WNHaukaTop AOCTHKEHUS B pesynprare ocBoeHUA
KOMIIETEH- KOMITETCHIINH KOMITETCHIIUH JTUCIUTITUHBI 00y4YaoIUNiCs
117071 (3axkpeniieHHbll 3a OUCYUNTIUHOU) JMOJIKEH:
Crnocoben VYK-2.1. Onpenenser kpyr 3HaTBH TEOpETHUECKHE
YK-2 OTIPENIETISATh KPYT 3a/1ay B paMKax MOCTABJICHHON OCHOBBI, OCHOBHBI€ TTOHSTHS,
3a/1a4 B paMKax LIEJIH, OTIPEEIISIET CBSA3M MEKY | 3aKOHBI U MOJIENIM OCHOBHBIX
MOCTaBJICHHOM LIeNIN | HUMU; pa3enoB GU3HKY;
¥ BBIOUpATh VYK-2.2. Tlpennaraer crocoObl YMmerb NOHUMATh, U3J1araTh
ONITUMAJIbHBIC peuIeHM MOCTAaBJICHHBIX 3a4a49 U | 1 KPUTHYCCKA
CIIOCOOBI MX OKHUJacMBbIC PE3yIbTaThHI, aHATM3UPOBAThH (PU3UUECKYIO
PEIEeHNs, UCXOMs U3 | OLIEHMBAET NPEIOKEHHBIE UH(OPMALHIO.
ACHCTBYIOLINX CIIOCOOBI C TOUKHU 3PEHHS [omb3oBaThes
MPaBOBBIX HOPM, COOTBETCTBHUS IIE]IU IPOEKTA; TEOPETHUYECKUMHU OCHOBAMH,
MMEIOIINXCA VK-2.3. [Inanupyer 3aKOHAMU U MOJIETISIMU
pECYpCoB 1 peanu3anuio 3a/1a4 B 30He usukm;
OrpaHUYECHUN CBOEH OTBETCTBEHHOCTH C Baaners dusnueckumu u
YUYETOM UMEIOLUXCS PECYPCOB MaTEeMaTUICCKUMU
¥l OTpaHMYEHHHl, IeACTBYIOMHUX | METoJaMu 00paboTKH U
IIPaBOBBIX HOPM; aHallu3a I/IH(l)OpMaI_II/II/I B
00J1aCTH OCHOBHBIX
pasnenoB GU3UKH.
OIlIK-1 Crnocoben npumensarts | OIIK-1.1. O6nanaer 6a3oBbiMu | 3HaeT GU3NUECKHUE OCHOBBI




0a30BbIC 3HAHUS B
o0mact pusmnKo-
MaTeMaTHYCCKUX U
CCTECTBEHHBIX HAYK B
chepe cBoeit

3HAHUSMHU B 00J1aCTH (PU3UKO-
MaTeMaTHYECKUX HaYK,
HEOOXOUMBIMU JIJIS1 pEIICHUS
npodecCHOHATIBHBIX 3aj1ay.
OIIK-1.2. ApryMeHTUpPOBaHHO

MEXaHUKH, MOJIEKYJIAPHON
¢bu3uku, npupory
KoJIeOaHUH U BOJIH, OCHOBBI
TEPMOIMHAMHUKH,
JIEKTPUUECTBA U

npodeccnoHanbHOM npUMeHsieT (U3MYeCcKHUe 3aKOHbI | MarHeTu3Ma, ONTHKH,
NEeSITEIbHOCTH. Y MaTeMaTUYECKUE METObI i1 | OCHOBBI aTOMHOM U

pelleHus 3a/1a4 TEOPETUUYECKOro | siiepHor (PU3HKH,

Y TIPUKJIAJTHOTO XapaKTepa. MMOHUMAET HIUPOTY U

OIIK-1.3. ObGnanaer HaBBIKAMUA | OTPAaHUYCHHOCTD

TEOPETUIECKOTO U MpUMeHEHHS (PU3UKH

AKCIIEPUMEHTATILHOTO HCCJIEJOBAHMIO MPOLIECCOB

UCCIIEIOBaHMS OOBEKTOB U SIBJICHUH B IPUPOJE U

npodeCCHOHAIBHON oO1ecTBe.

JESITEIbHOCTH, PEIleHuUs YMeeT ucronb3oBarh

npodeccuoHaNbHBIX 337a4 B TEOPETUYECKHE 3HAHUS IPU

o0nact (pU3MKU U CMEKHBIX C | OOBSICHEHUH PE3yJIbTaTOB

HEl eCTeCTBEeHHOHAYIHBIX IKCIIEPUMECHTOB,

JICITUTLUINH. MIPUMCHSITh 3HAHUS B
obnactu (GM3HMKY NSt
OCBOCHUS
oOmenpodecCuoOHATBHBIX
TUCIUILIAH U PeIICHUS
npodeccuoHaNbHBIX 3a1a4,
OLIEHUBAET JOCTOBEPHOCTD
MTOJTYYEHHOTO PEIICHHUS
3a/1a4M.
Brnaneer HaBbikaMu
(UBUYECKUX UCCIIeIOBAHUN,
Croco0eH nepeaBarhb
pe3ynbTaT NPOBEACHHBIX
UCCIIETOBAaHHH B BHJIE
KOHKPETHBIX pEKOMEH AN
B TEPMHUHAX IPEIMETHON
o0acTy 3HAHUS.

[IK -3 T"0OTOBHOCTDL I1K-3.1 Bnanmets coBpemeHHbIMH| Biaxers: MeTomamMu

MPUMCEHATH Ha
MPaKTUKE
npodeccnoHanbHbIE
3HAHUS TCOPUU U
METO0B (PU3NICCKUX
MCCIIETOBAHU I

METOIaMK BU3YyaTH3alUH
DKCIIEPUMEHTANBHBIX AaHHBIX [1K-
3.2. Bnaners METOIaMU|
CTaTHCTUYECKOTO aHaJIM3a
DKCTIEPUMEHTAIBHBIX  JaHHBIX ¢
MOMOIIBIO COBPEMEHHBIX|
MH(POPMAIIMOHHBIX TEXHOJIOTHIt
[1K-3.3 YMeTb TBOpYECKH U

KPUTHYECKH OCMBICIIHBATD
¢duznueckyro HHGOpPMAIUIO 1T

HaxO0KJICHUs, 0TOOpa 1
O00BETMHEHUS PA3THYHBIX
METOJIOB MPOBEACHUS
(bU3MYECKUX HCCTIETOBAaHUH.
VYMeTh: OCMBICIIEHHO
BBIOMpATh HAYIHBIH METOJT
MpOBeACHUS (HU3HUIECKUX
HUCCIENOBaHUN.

3HaTh: CIOCOOBI




pCeICHUS HAYYHO- OIMPCACIICHUSA BUAOB U THUIIOB

UCCIIEIOBATEIbCKUX 3a/1a4 B npodeccHOHAIbHBIX 3a/1a4, a
cdepe npodeccrnoHaTbHOM TaK>Ke METOJIbI UX PEIICHUS
ACATCIIbHOCTU IIpu IMMPOBCACHNN

(bI/ISI/I‘IeCKI/IX I/ICCJ'IC,I[OBaHI/Iﬁ

1.2 3TANIBI ®OPMUPOBAHUS KOMIIETEHIIUIA

Ne Tembl TeMa (pa3jaes TeOpeTHYEeCKOro 00y4yeHust) TUCIHUILTHHBI

1 Benenue. Bo3HnkHoBeHHEe W pa3BUTHE (UBMKH aTOMHOTO sifipa U (DU3UKHU
AJIEMEHTAPHBIX YaCTHII.

2 Macmitabpl BeIHUrH, XapakTepHble 1715 GU3MKH aTOMHOTO Spa.

3 UYersIpe THIIA B3aMMOJICHCTBHI B IPUPOJAE U UX KPATKasl XapaKTepUCTHUKA

4 OcHOBHbBIE CBOMCTBA 3J€MEHTAPHBIX YacTHll. MeToabl ompenesneHus 3apsaa,
MaccChl OKOsI, CIMHOB U MArHUTHBIX MOMEHTOB sIJIEP.

S) [TpuHIMIBI KITacCU(pUKAIMN JIEMEHTAPHBIX YacTHIL. YacTHUIIBI U TOJISL.

6 KBaHTOBOMEXaHWYECKOE OMICAHNE HECTAOUIIBHBIX COCTOSIHUM.

7 3aKkoHBl COXpaHEHHUS B (U3MKE DJIIEMEHTAPHBIX dYacTull. YacTumpl u
AHTUYACTHUIIBI.

8 W3oTonuueckuil cnuH. 3apsg10Bble MYJIbTUIUIETHl. 3aKOH COXPaHEHUs
M30TONUYECKOTO CIIMHA.

9 Crpannocts. OuapoBaHue, NpeNecTb U MPAaBAUBOCTb. 3AKOHBI COXPAaHEHUS
OYapOBAHUS, IPEJECTH U IPaBAUBOCTH.

10 YerHOCTH. 3aKOH COXPAHEHMS YETHOCTH.

11 CrnaOwie B3aumoeiicTBus. bera pacman.

12 KBantoBanue  anektpomarHutHoro  nonsd.  CoBpeMeHHas  KapTHHa
AJIEKTPOMAarHUTHOTO B3aUMOJIEHCTBUSI.

13 CusnpHOE sIepHOE B3auMoielicTBHE. Me30HHas Teopus SIAEPHBIX CHIL

14 Teopun 3:meMeHTapHBIX YacTUL. MarHuTHbIE MOMEHTHI ITIPOTOHA U HEUTpPOHA
110 KBapKOBOW TEOPUH.

15 Enunas Tteopus dwactunn W mojeill.  Onekrtpocnaboe  o0beAMHEHUE
B3anMoJieiicTBuil. Bennkoe o0beinHeHHe.

16 Monens siipa — )KMJIKON Karii. DHEPIHUsl CBSI3U sIpa.

17 Monens siaepHbix o6onouek. [loHsTHE caMocoriacoBaHHOTO MOTEHIIMAa AJIs
HYKJIOHA B sIJIpE.

18 PannoakTuBHOCTE. SIBIE€HNE paliOAKTUBHOCTH.

19 Anbda pacniag. OCHOBHBIE SKCIIEpUMEHTANIbHBIE JTaHHbIE 110 ab(da pacnaay u
JJIeMeHTapHasi Teopus aibda pacnaga

20 ["amma nipeBparnienus siaep. SAnepuas nzomepus. Idpdext Méccbayapa.

21 O} dexTuBHbBIE CeYeHMsI U BBIXObI SAEPHBIX PEAKIIHUM.

22 Mogpenb coctaBHoro siapa. opmyna bpeiita — Burnepa.

23 SAnepusle peakimu. Kpatkuit 0030p pa3IMyHbIX TUIIOB SJIEPHBIX PEAKIHHA.

24 Peakuust nenenust sinpa. SnepHsle konbl. [IpuHuunm paGoTbl aTOMHBIX
JIEKTPOCTAHLUN. bpuiepHbIe peaKkToOpBI.

25 TepmosinepHble peakiuu cunTesa. Kpurepuit Jloycosna.

IlepeyeHb KOMIeTEeHUHMH ¢ yKa3aHMeM 3TanoB UX GOPpMHPOBAHUSA B MpoLecce 0CBOCHUSA
o0pa3oBaTeIbHON NPOTrPaAMMBbI

| KOJ1

\ dranbl GOpMUPOBAHUSA KOMIIETEHIIUI (TeMbI JUCIIUIJIVH)




KOMIIETCHIIUN
1 2 3 4 5 6 7 8 9 10
VK-2. + + + + + + + + + +
OIIK-1 + + + + + + + + + +
[1K-3 + + + + + + + + + +
11 12 13 14 15 16 17 18 19 20
VK-2. + + + + + + + + + +
OIIK-1 + + + + + + + + + +
[1K-3 + + + + + + + + + +
21 22 23 24 25
YK-2. + + + + +
OIIK-1 + + + + +
I1K-3 + + + + +
II.OIIMCAHME MMOKA3ATEJIEN n KPUTEPUEB OLLEHUBAHUSI

KOMIIETEHIIUM HA PA3JIMYHBIX DTAIIAX UX ®OPMHUPOBAHUS, OIIMCAHUE

IIKAJI OHEHUBAHUA

2.1 Ctpykrypa ¢oHIA OLEHOYHBIX CPEICTB /sl TEKYLIero KOHTPOJIA U NMPOMEKYTOYHOM

arTrecTanuu
Ne KOJ HanmeHnoBanmne o1ieHOYHOr0 CpeACTBA
TEMBI KOHTPOJIUPYEMOit TEKYIIUI KOHTPOJIb MIPOMEXKYTOUHAs
KOMIICTCHIIMA WA €€ aTTecTamus
4acTu
1 YK-2 -TecToBble 3ananus; 3adeTHbBIC BOIIPOCHI
OIIK-1 -BOIMPOCHI IS
T1K-3 00CyXICHUS;
-3a/1a4M.
2 YK-2 -TecroBblie 3ananus; 3adeTHbIEC BOIIPOCHI
OIIK-1 -BOIMPOCHI IS
T1K-3 00CyXICHUS;
-3a/1a4M.
3 YK-2 - JlaboparopHas paboTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbI€ 3a1aHNUS;
T1K-3 -BOTIPOCHI UIA
o0OcyxIeHus;
-3J1a4M.
4 YK-2 -TecToBble 3anaHus; 3aueTHbIC BOMPOCHI
OIlK-1 -BOIIPOCHI JUTS
[1K-6 o0CcyXIeHus;
-3J1a4M.
5 YK-2 - JJaboparopnas paboTa; 3adeTHBIE BOIIPOCHI
OIIK-1 -TecToBbIe 3aaHUST;
I1K-3 -BOIIPOCHI TUISt
o0cyXIeHus;
-3J1a4M.
6 YK-2 - JIaGoparopHas paboTa; 3aueTHbIE BOIPOCHI
OIIK-1 -TecToBbIE 3aMaHUS;
I1K-3 -BOMPOCHI IUIS
00CYXICHUS;




-3a/1a4H.

7 YK-2 - JlaboparopHas paboTa; 3aueTHbIC BOMPOCHI
OIIK-1 -TecToBBIC 3a1aHUS;
[1K-6 -BOTIPOCHI IUIA
00CYyXICHUS;
-3a]]a4M.
8 YK-2 - JJaboparopnas paboTa; 3adeTHBIEC BOIPOCHI
OIIK-1 -TecToBbIC 3aMaHUS;
[1IK-3 -BOTIPOCHI IUIA
00CyXICHUS;
-3aJ1a4u.
9 YK-2 - JlaboparopHas paboTa; 3aueTHbIC BOMPOCHI
OIIK-1 -TecToBBIC 3a1aHUS;
T1K-3 -BOTIPOCHI IUIA
o0OcyxIeHus;
-3a]a4H.
10 YK-2 -TecToBBIC 3a1aHUS; 3a4yeTHbIE BOIIPOCHI
OIIK-1 -BOIIPOCHI U1
[1K-6 o0OcyxIeHus;
-3aJ]a4H.
11 YK-2 -TecToBBIC 3a1aHUS; 3a4yeTHbIE BOIIPOCHI
OIIK-1 -BOIIPOCHI U1
[1IK-3 o0OcyxIeHus;
-3aJ]a4H.
12 YK-2 -TecToBbIC 3a1aHUS; 3a4yeTHbIE BOIIPOCHI
OIIK-1 -BOIIPOCHI U1
I1K-3 00CyX/1eHuS;
-3aJ]a4H.
13 YK-2 - JIaboparopHas paboTa; 3ayeTHbIE BOIPOCHI
OIIK-1 -TecToBbIC 3aMaHNUS;
T1K-3 -BOTIPOCHI UIA
o0cyXIeHus;
-3aJ]a4H.
14 YK-2 -TecToBble 3a1aHMs; 3aueTHbIE BOIPOCHI
OIIK-1 -BOIIPOCHI U1
I1K-3 00CyX/1eHuS;
-3aJ]a4H.
15 YK-6 - JIaGoparopHas paboTa; 3aueTHbIE BOIPOCHI
OIIK-1 -TecToBBIC 3aaHNUS;
I1K-3 -BOIMPOCHI IS
00CyXICHUS;
-3aJ1a4uu.
16 YK-2 - JlJaboparopHas paboTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbIC 3a7aHNUS;
I1K-3 -BOIIPOCHI TUISt
o0CcyXIeHus;
-3aJ]a4H.
17 YK-2 - JIaGoparopHas paboTa; 3aueTHbIE BOIPOCHI
OIIK-1 -TecToBBIC 3aaHNUS;
I1K-3 -BOMPOCHI IUIS
00CyXICHUS;

-3a1a4U.




18 YK-2 - JJaboparopnas paboTa; 3adeTHBIEC BOIIPOCHI
OIIK-1 -TecToBbIC 3aMaHUS;
I1K-3 -BOTIPOCHI
00CyXIeHUS;
-3a/1a4M.
19 YK-2 - JlaboparopHas pabota; 3aueTHbIC BOTPOCHI
OIIK-1 -TecToBBIC 3a1aHUS;
I1K-3 -BOIIPOCHI
00CYXICHUS;
-3a/1a4M.
20 VK-2 -TecToBEBIE 3a7aHM; 3adeTHBIC BOIPOCHI
OIlK-1 -BOIIPOCHI
[1IK-3 00CYyXICHUS;
-3a/1a4M.
21 YK-2 - JlaboparopHas paboTa; 3adeTHbIE BOIIPOCHI
OIIK-1 -TecToBbIC 3aMaHUS;
I1K-3 -BOTIPOCHI
00CyXICHUS;
-3a/1a4M.
22 YK-2 - JJaboparopnas paboTa; 3adeTHbIC BOIIPOCHI
OIIK-1 -TecToBbIC 3a1aHUS;
I1K-3 -BOIIPOCHI
o0OcyxIeHus;
-3a/1a4M.
23 YK-2 -TecToBBIC 3a1aHUS; 3a4eTHbIE BOIIPOCHI
OIlK-1 -BOIIPOCHI
[1K-3 o0OcyxIeHus;
-3a/1a4M.
24 YK-2 - JIaGoparopHas paboTa; 3aueTHbIE BOIPOCHI
OIIK-1 -TecToBbIC 3aMaHNUS;
I1K-3 -BOIIPOCHI
00CyXICHUS;
-3a/1a4M.
25 YK-2 -TecToBble 3ananus; 3aueTHbIE BOIPOCHI
OIlK-1 -BOIIPOCHI
T1K-3 00CyXICHUS;
-3a/1a4M.

®OPMUPOBAHUA ITO BUJAM OHEHOYHBIX CPEJICTB

2.2 KPUTEPUM OLIEHVWBAHUSI KOMIETEHIIMIA HA PA3JIMUHBIX DTAITAX WX

/o

OIICHOYHOI'0 CPEACTBA CpeacTBa

HaunmenoBaHue XapaKTepI/ICTI/IKa OLICHOYHOI'O

IIpeacrasnenue
OLICHOYHOTO CpEJICTBA B
donme

YCTHBIE OLIEHOYHBLIE CPEJICTBA

KOHTPOJIS,
crenuaibHas
MIPEno/1aBaTelIs
00ydJarmuMcsl Ha TEMBbI, CBSI3aHHBIE C
JUCIUILIMHOM,
paccuMTaHHOE Ha BBIICHEHHE 00BheMa

CobecenoBanue, CpenctBo
YCTHBIN OIpocC OpraHU30BaHHOE
Oecenma
M3y4aemMoit

Bormpocsr o
TeMam/paszzienam
JUCLUTUINHBI




3HAHUN oOy4arormierocs
OTIPE/ICIICHHOMY  pasJieiny,
npoOJemMe u T.11.

o
TeME,

Komnoxksuym

CpencTBo KOHTpOJII  YCBOCHMS
y4eOHOrO Marepuaiia TeMBbI, pasjeia
WA pasnenos JUCLUIIINHBI,
OpPraHM30BaHHOE KaK ydeOHOe 3aHATHE
B BUJIE cobecenoBaHus
IpenoAaBaTessi ¢ 00y4aloNUMUCS

Bompocst
TeMam/pazzaeiiam
JIMCLIUILINHEI

oo

Jloxnana, cooOmieHne

ITponyxkT CaMOCTOATENbHON
paboThI oOyyaromierocs,
NPEJCTABISIOMUNA CO00M MyOIuYHOe
BBICTYIUICHHE TI0  TPEICTaBJICHUIO
MOJYYCHHBIX PE3YJIbTATOB PEIICHHS
OTpEICIICHHOM yueOHO-
NPaKTUYECKOH, yuebHo-
UCCIIEIOBATEIIbCKON HAy4YHOU
TEMBI

U1

Temel
COOOIIEHUI

JIOKJIAJIOB,

I[TMCBMEHHBIE OLIEHOYHBIE CPEJICTBA

Pedepar

[Tponyxt CaMOCTOATEIbHON
palboThl CTyJAEHTa, NPeACTaBISIOIUI
coOOM  KpaTkoe  U3JIOXKEHHE B
NUCbMEHHOM  BHUJE  IOJIyYEHHBIX
pE3yJIbTaTOB TEOPETUYECKOTO aHAIN3a
ompejeNieHHOW  Hay4yHO  (y4eOHO-
MCCJIEIOBATEIbCKOM) TEMBI, TI€ aBTOP
packpelBaeT  CyTh  HCCIEIyeMOil
npoOJemMbl, TMPHUBOJUT  Pa3IUIHBIE
TOYKU 3PEHUs, a TaKKe COOCTBEHHbBIE
B3IJISA/TBI HA HEe.

Temsl pedepaToB

Tect

CucremMa CTaHIApTU3UPOBAHHBIX
3aJIaHuH, II03BOJISIIONIAs
aBTOMAaTU3UPOBATh IpOLENYpPY
MU3MEPEHMS YPOBHS 3HAHUW U yMEHUHI
oOyuJaromerocs.

Donn
3agaHui

TCCTOBBIX

KonTponbnas padota

CpenctBo  MpoBEpKH  yYMEHUI
OPUMEHATh MOJYyYeHHbIE 3HAHUS JUIS
pelIeHus 3a1ad ONpPEAeTICHHOTO THIa
110 TEME WJIM Pa3Jieny

Kommiext
KOHTPOJIbHBIX
110 BapUaHTaM

3aJaHul

MCKOAY JaHHBIMU n HNCKOMBIM,
3aJaHHBIC  YCJIOBHEM  3aJa4H, Ha
OCHOBE€ 4Y€r0 Haao BBI6paTB, a 3aTeM
BBITIOJTHUTH HeﬁCTBHH, B TOM 4YHCIIC
apI/I(I)MCTI/I‘{CCKI/Ie, N JdaTb OTBCT Ha
BOIIPOC 3a1a49n

JlabopaTopHas CpencrBo sl 3aKpervieHus | Kommnext
pabota MPAKTUYECKOTO OCBOCHHS MaTepuaia | JJabopaTOPHBIX 3aJaHHMA
110 ONPEJICTICHHOMY pa3zieny
3agava OTO CpEICTBO PACKPBITUS CBS3U 3agaHus Mo 3a7ayam

A) KPUTEPUH U HIKAJIA OHEHUBAHUA OTBETOB HA YCTHBIE BOITPOCHI

Ne |

Kputepun oneHnBanus

| Komuue |

OreHka/3 |




/11

CTBO 0AJUIOB

ayeT

1) mOTHO W apryMEHTHPOBAHO OTBEYAET 11O
COJICPKAHUIO 33JaHHS;

2) oOHapyXHWBaeT TOHMMaHHE MaTepuaa,
MOKET OOOCHOBaTh CBOU CYXICHHS, TPHUMEHUTH
3HAaHUS Ha TMPAKTHKE, TPUBECTH HEOOXOIUMbBIE
OpuMepbl HE TOJNBKO MO Y4eOHUKY, HO U
CaMOCTOSITEIIbHO COCTaBJICHHBIC;

3) wu3naraer wmarepuall TMOCIEOBATEIbHO W
NPaBUIBHO.

10

OTIIMYHO

CTYIEHT JaeT OTBET, YJOBJIECTBOPAIOIINN TEM KE
TpeOOBaHUAM, UTO U JUISl OLIEHKH «5», HO JOIYCKAeT
1-2 ommOKH, KOTOpPBIE CaM e UCIPABJISIET.

XOPpOILIO

CTYAECHT OOHapy)XMBaeT 3HAHUE U IOHMMaHHE
OCHOBHBIX IIOJIO’)KEHUHN JaHHOTO 3aJaHMsl, HO:

1) u3naraer Marepuayn HEMOJHO U JIOIYCKaeT
HETOYHOCTH B OnpeCaACIICHNU TOHSATHH nJIn
(bopMynHUpOBKe MTPABUI;

2) He yMeeT J0CTaTOYHO
JI0Ka3aTeabHO O00OCHOBAaTh CBOHU
IIPUBECTHU CBOU IIPUMEPHL;

3) um3naraer Marepuan HENOoCJIel0BaTeIbHO U
JIOITYCKAeT ONTHOKHU

rIyooko U
CYKICHUS W

yIOBJICTB
OpH-TEJIEHO

CTYIEHT OOHapy)XHBaeT HE3HaHHE OTBeTa Ha
COOTBETCTBYIOILIEE 3aJaHKe, JOIMYyCKaeT OIIHWOKU B
dbopMynupoBKe onpeneneHui u MpaBuII,
WUCKQXKAIOMIME HMX  CMBICI, OECHOpSAIOYHO |
HEYBEPEHHO M3J1araeT Marepuai; OTMEYArOTCsl TaKue
HEJIOCTaTKH B TIOATOTOBKE CTYACHTa, KOTOpHIE
ABJISIFOTCS CEPbE3HBIM MPEMSTCTBUEM K YCHEIIHOMY
OBJIAJICHUIO NIOCIEAYIOIIUM MaTepHaIoM

HEY/OBJIE
~-TBOPUTEIIHHO

b) KPUTEPUH U NIKAJIA OIEHUBAHUSA PE3YJIBTATOB TECTUPOBAHUA

Ne TECTOBBIE HOPMBIL: % MPaBUIIbHBIX OTBETOB KonnuecTtBo 6annos
n/n
1 90-100 % 9-10
2 80-89% 7-8
3 70-79% 5-6
4 50-59% 3-4
5 50-59% 1-2
6 meree 50% 0
B) KPUTEPUHN U HIKAJIA OHEHUBAHNS PE3YJbBTATOB PEHIEHUSA 3AJTAY
Kpurepun onennBanus Komnue
CTBO
n/n 6a/mu10B
ITomHOE BepHOE pemieHHE. B norndeckoM paccyKIEHUM U PELIEHUH HET 9-10
oMOO0K, 3a/a4a peleHa palMoHaIbHBIM crioco0oM. IlomydeH npaBHIIBbHBIM
OTBET. SICHO onucaH crnoco0 pemeHus
BepHoe pemieHre, HO HMMEIOTCS HEOOJIBIIME HEIOYETHI, B IIEJIOM HE 7-8




BIUSIONIME Ha pelIeHHe, TaKhue KaK HEeOOJIbIINE JIOTMYECKHE IMPOIYCKH, HE
CBSI3aHHBIC C OCHOBHOW mjeel permeHus. PemieHue opopMiIeHO HE BIOJTHE
AKKypaTHO, HO 3TO HE MEIIAaeT TOHUMAHUIO PEHICHUSI.

Pemenue B 1ienoM BepHoe. B 10ornueckoM paccykKI€HUU U PEILIEHUU HET
CYLIECTBEHHBIX OIIMOOK, HO 3ajjaya pellleHa HEONTUMAIbHBIM CIOCOOOM WM
JONyIIeHO He Oosiee JBYX HE3HAYMTENbHBIX omuOoK. B pabote
IPUCYTCTBYIOT apupMeTHuecKas omnoKa, MeXxaHn4yeckas OlIMOKa WM ONUCKA
IIPYU [EPENHUCHIBAHUY BBIKJIAJ0K WIM OTBETA, HE HCKA3UBLIME SKOHOMHUUYECKOE
COJIepKAHUE OTBETA.

B rnorumdeckoM paccyXIE€HWW W PEIICHWH HET OIMMOOK, HO JOITyIIeHA
CyIIeCTBEHHasl OINMOKAa B MaTeMaTW4YecKuX pacderax. llpu oOBsSCHeHUH
CJIIO)KHOTO DKOHOMHYECKOTO SIBIICHHS yKa3aHbl HE BCE CYIICCTBEHHBIC
(hakTopsI

34

HNmerorcs CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCyxa€Huu " B
PCLUICHUHN. PaccunTanHoe 3HAa4YCHUC HCKOMOM BCJINMYHHBI HCKaXXacT
9KOHOMHUYECCKOC COACPpIKaHNC OTBECTA. I[OKaBaHI)I BCIIOMOT'aTCIIbHBIC
YTBCPIKACHNS, IOMOT'alOINMEC B PCHICHUH 3a1a4H.

Paccmotpensl  oThenbHBIE  Cioydyad  IIpH OTCYTCTBUH  PEIICHMS.
OTCyTCTBYEeT OKOHYATEIbHBIA YHCIECHHBIA OTBET (€CIIM OH IMPEAyCMOTPEH B
3aznaye). [IpaBunbHbBIA OTBET yrajiaH, a BBICTPOCHHOE IIOJI HETO pEIICHUE -
0e30CHOBATEIHHO

PemieHne HeBEpHOE MM OTCYTCTBYET

0

I') KPUTEPUU U IKAJIA OHEHUBAHUSA PE@EPATOB

/o

Kputepuu onieHuBanus

Komanue
CTBO
OaJUI0B

BrimonHensr Bce TpeOOBaHMS K HamMCaHWIO W 3amure pedepara:
o0o3HadyeHa mpoOiemMa U O0OCHOBaHA €€ aKTyallbHOCTh, CHENaH KpaTKuil
aHaJIM3 Pa3JINYHbIX TOYEK 3PEHUS HA pACCMATPUBAEMYIO TTPOOJIEMY U JIOTUYHO
U3NIO)KEHA COOCTBEHHas MO3WIMs, CHOPMY-ITHPOBAHBI BBIBOJBI, TeMa
packpbITa TOJHOCTBIO, BBIACPKAaH O00BEM, COONMIOJCHBI TpeOOBaHUS K
BHEIIHEMY O(OPMIICHHIO, TaHbl MPaBHIbHBIE OTBETHl Ha JOIMOJHUTEIbHBIC
BOITPOCHI

9-10

OcHoBHBIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BbINOJHEHbI, HO NpU
OTOM JONYIIEHbl HEIOYEeThl. B 4YacTHOCTH, HUMEKTCS HETOYHOCTH B
U3JI0KCHUU MaTepualla; OTCYTCTBYET JIOTMYECKas II0CIEA0BATEIBHOCT B
CY)KICHMSIX; HE BblIEp)KaH 00beM pedepara; HUMEIOTCS YIYIIEHUS B
oopmIIeHNH; Ha TOTIOJIHUTEIbHBIE

BOITPOCHI IPH 3ALIUTE TaHBI HENOJIHBIE OTBETBHI.

7-8

HmeroTcs  cymiecTBEHHbIE  OTCTYIUIEHMST  OT  TpeOoBaHMH K
pedepupoBanmio. B yacTHOCTH: TeMa OCBelIeHa JUIIb YACTUYHO; J10-TIyIICHBI
¢dakTHueckue oOmMOKM B coJepKaHUU pedepara HIM TPU OTBETe Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI

4-6

Tema oOcCBOE€Ha IMIIbL YaCTHYHO;, JOMYIICHBI TpyOble OMMOKH B
comepxanuu pedepara WIM TpU OTBETE HA JOTOJHUTEIBHBIE BOIPOCHI; BO
BpeMsl 3alllUThl OTCYTCTBYET BBIBOJ.

1-3

Tema pedepata He packpbiTa, OOHAPYKHMBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOIEMBI

/) KPUTEPUU N IKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

Kputepun oneHnBanus

Komanue
CTBO




/o

OajuI0B

AOCOIIOTHOE TOHMMaHHE CYTH BOIIPOCOB, O€3YKOPU3HEHHOE 3HAHUE
OCHOBHBIX TIOHATHI M TIOJIOXKECHUH, JIOTMYECKH W JIEKCUYECKH TPAMOTHO
H3JI0KCHHBIC, COACPKATCIBbHBIC, APIYMCHTHUPOBAHHLIC W HCYCPIILIBAIOIINC
OTBETHI

19-20

['mybokoe TBepAOe 3HAHWE OCHOBHBIX TOHSITUHA U TIOJOXKEHUH 1O
BOIIPOCAM, CTPYKTYPHUPOBAHHBIE, IOCIIEI0BATEIbHBIEC, MOJIHbIE, IPABUIbHBIC
OTBCThI

17-18

['myOokue 3HAHUS MaTepualia, MPaBUIbHOE NMOHMMAaHHE CYTH BOIIPOCOB,
3HAHME OCHOBHBIX IMOHSATHH W TMOJOXEHHWH MO BOMPOCAM, COJIepiKaTeIbHbIC,
MOJIHBIE U KOHKPETHBIC OTBET Ha BONPOCHL. Hallmume HeCymecTBEHHBIX MU
TEXHUYECKHUX OLIMOOK

15-16

TBepable, OCTAaTOYHO TMOJHBIE 3HAHMS, XOpoOIlee IMOHUMAHUE CYTU
BOIIPOCOB, TMPAaBWJIbHBIE OTBETHl HAa BOIPOCH, MHUHHUMAIBHOE KOJIHMYECTBO
HETOYHOCTEH, HeOpekHOe 0(OpMIICHHE

13-14

TBepI[I)IG, HO HEAOCTATOYHO IOJHBIC 3HAHW:, 110 CYTH BEPHOC ITIOHUMAHUC
BOIIPOCOB, B IEJIOM MTPABUIIbHBIC OTBETHI HA BOMPOCHI, HATMYNE HETOYHOCTEH,
HeOpexxHOoe oopmileHHE

11-12

OO0ume 3HaHMS, HEAOCTATOYHOE MOHMMAHUE CYTH BOIIPOCOB, Ha-JIMYHE
00JIBIIOrO YKcia HETOYHOCTEHN, HeOpexHOe opopMIIeHHE

9-10

OTHOCHTETHHBIC 3HAHUS, HATMYHE OIMUOOK, HEOpPEeIKHOE 0(OPMIICHHE

HOBerHOCTHHe 3HaHHUsA, HAJIMYUC I‘p}/'6]E>IX OI_HI/I6OK, OTCYTCTBHUC JIOTUKH
N3JI0KCHUA MaTCpurajia

OTCYTCTBI/IG OTBCTA, IaH OTBCT HA APYIrUC BOIIPOCHI, CIMCHIBAHUC B XOIC
BBITIOJTHCHU A pa6OTI)I, HaJIM4YHUC Ha pa6oqu MCCTC TCXHUYCCKHUX CpPCACTB, B
TOM 4UCJIC TeJ'Ie(l)OHa

III THHOOBBIE KOHTPOJIBHBIE 3AJJAHHUSI WJIN WUWHBIE MATEPHAJIDI,
HAOBXOJUMBIE IS  OLEHKM  3HAHHMW, VYMEHUH,
XAPAKTEPA3YIONUX TAIIBI ®OPMUPOBAHUS KOMIIETEHIIUH B MPOIIECCE
OCOBEHUS OBPA3BOBATEJBHOM ITPOT'PAMMBI

KosutoxkBuym Ne 1 (pyOexublii KOHTPOJIbL 1)Pa3nesbl AUCHUNIMHBI:

2.
3.
4.

IlepBu4HOE U BTOPUYHOE KOCMHYECKOE H3IIyUYECHUE.
BzanmopaeiicTBe KOCMHUYECKHX JIy4€l C BEIIECTBOM.
BropuuHoe u3nydeHME Kak TeHEpaTop CIyYalHBIX YHCEN.

Bonpocbl K KOJIIOKBHYMY.

BHBOoo~NoOR~WNE

[TepBrYHOE KOCMUYECKOE M3ITYYCHHE, €Tr0 XUMUUYECKUH COCTAaB UIHEPTHSL.
BropuuHoe KOCMHUYECKOE H3ITydeHHUE, €ro )KECTKas KOMIIOHCHTA.
BTOpI/I‘-IHoe KOCMHUYCCKOC H3JTY4YCHHUC, €TI0 MArKass KOMIIOHCHTA.
B3aumonelicTBue MepBUYHBIX KOCMHYECKHX YaCTHIl C SAPaMHU.
KecTkass KOMIIOHEHTa BTOPUYHOTO KOCMHUYECKOTO H3ITYYCHUS.
Msrkass KOMIIOHEHTaA BTOPUYHOI'0 KOCMHYCECKOTO H3JIIYUYCHHS.
Tsoxensle 3apsKCHHBIC 4YaCTHULOBI U HMX HWCTOYHHUKH.

Jlerxue 3apsKCHHBIC YaCTHULBI U WX HUCTOYHUKH.

10 »HepreTHyYECKHX WHTEPBAJIOB

HABBIKOB,

AIEKTPOMArHUTHOTO M3JIyYEHUS.
0. TasopaspsHble I€TEKTOPHI HOHM3UPYIOLIETo M3TydeHus — cyeTduk Ieiirepa.




11. Ta3opaspsaHble T€TEKTOPHI HOHU3UPYIOLIETO M3JTYYEHHS ~IPOIIOPIMOHATBHBIA CUETUYHK.
12. CuMBTWUIALMOHHBIA JETEKTOP Y — U3JIy4CHHS.
13. TlonynpoBomHUKOBBIE AETEKTOPH MOHU3UPYIOLIETO M3ITYYEHHS.

KosutokBuym 2 (pyOe:kHbIi KOHTPOJIb 2)Pa3nesibl AHCHMIIMHBI:

4,  TloryioumeHue o -M3JIy4EHUs B BEIIECTBE.
5. TexHHKa ¥ METOAMKA yCKOPUTEIHLHOIO JKCIEPHMMEHTA.

Bonpochl K KOJUIOKBHYMY.

[Tpoxoxxaenne anb(da - yacTUI] U MPOTOHOB B BEIIECCTBE.

[TpoGer TskeNol 3apsHKEHHON dYacTUIBI B BemiecTBe, 3(dext bparra.
[TpoxoskaeHue MEKTPOHOB U MO3UTPOHOB B BEIIECTBE.

O¢ddexTuBHbIE MPOOETH 3IEKTPOHOB U MO3UTPOHOB.

Oco0OeHHOCTH B3aUMOJECHCTBHUSI TaMMa — KBAHTOB C BEIIECTBOM.

dotord ek, KoMnToH — A3PPEKT 1 00pa30BaHUE IIEKTPOH — MO3UTPOH-HBIX TIaP.
PannoakTuBHBIA pacnaj, 3aKOH pacmaja - NEpUoj Moiypacrhaja.

AKTHUBHOCTB PaIMOAKTHBHOTO HMCTOYHHKA.

Enununbr usmepenus aktuBHocTH - 1 Kiopu (Ku) u enununa CU 1 bekke-pens (bk).

BHOOo~NooGR~RwWNE

©

@dusnueckue OCHOBBI pabOThl YCKOPHUTENS 3apsKEHHBIX YaCTHII.
VYcKkopuTenn ¢ HENOABWKHOM MHILIEHBIO.

VYcekopurenu Ha BCTPEYHBIX ITydKax - KOJUIAUIEPHI.

Koad¢uiumenT Heynpyroctd B MPOTOH - IPOTOHHOM B3aUMOJAEHCTBUH.
MHOXKECTBEHHOCTh B IIPOTOH-IIPOTOHHOM B3aMMOJEHCTBHM.

el ol
Sl e A

MeToanueckue PEKOMEHAAUUH MO MPOBECACHUIO KOJNJIOKBUYMOB.

ITocpencTBOM NpOBEACHUS KOJLIOKBUYMOB OCYIIECTBIISIETCA MPOMEXYTOYHAs aTTeCTalUs I10
qucuuruHe  «Pu3ndecKkui NPaKTUKyM - siiepHas ¢usnuka». Ha KOJIJIOKBUYM BBIHOCSTCS
KJIFOYEBbIE BOIIPOCHI KaXk0ro pazzena. KomiokBuyMm npoBoauTcs B Buje codeceoBaHus (YCTHOTO
onpoca). Ha mocraBneHHBI BOMPOC MOXKET OTBEYaTh KaK OJWUH CTYAEHT, TaK U HECKOJIbKO,
JIOTIONHSISL U paclIMpsis OTBETHI ApYyr Apyra. KakIplil CTyJEHT MMEET BO3MOXHOCTb OTBETUTh Ha
HECKOJIBKO BOIIPOCOB. MHMHHMMAaIbHOE KOJIMYECTBO BOIIPOCOB, IO3BOJIAIOIIEE OLEHUTH TEKYIIHUN
YPOBEHb 3HAHUU CTYJIEHTA, — JIBa.

IIpuMepHBbIii IepeYeHb BOIIPOCOB K 3a4eTy

Tsokenple 3apsyKEHHBIE YaCTULIBI M MX HCTOYHHUKHU.
Jlerkue 3apsyKE€HHBIE YacCTULIBI M MX HCTOYHUKH.
10 sHepreTHYecKHX HHTEPBAIOB JEKTPOMArHUTHOTO M3JIyYEHUS.
HcTouyHuKH pEeHTTeHOBCKOro, ramma - U TOPMO3HOTO W3JIy4CHHS.
PaguoakTuBHBIN pacmaj, 3aKOH pacnaza - NEpUoA Ioiypacnaja.
0. — pacnaa. DHEPrMM O - YaCTHI] M MX NEPHOABI IOJypacrnaja.
B - panmoakTuBHOCTE. B - B - pacmanpl, SMEKTPOHHBIH 3aXBarT.
Y — PaAMOAaKTUBHOCTb, €r0 (PU3UUYECKHH CMBICII.
I"azopaspsaHble JETEKTOPBI MOHU3UPYIOLIETO U3JIYy4eHHS - cueTuukl elrepa.

0. lasopaspsgHble  JETEKTOPl  MOHU3UPYIOLIETO WU3Ay4€HHMS -  IIPOIOPIHOHAIBHBIA
CYETUHK.

BOoOo~NooO~rLNOE



11. CunMHTUIIAIHMOHHEIN IETEKTOD Y — H3ITyYEHHS.

12. TlonynpoBoAHUKOBBIE JETEKTOPHl MOHU3HUPYIOLIETO H3ITYYEHHS.

13. TepBuunOE KOCMUYECKOE M3ITYYEHHUE, €T0 XMMUIECKHI COCTAB U HEPIHS.
14. Bropu4ynoe KOCMUYECKOE W3JIy4€HHE, €r0 JKECTKas KOMIIOHEHTA.

15. Bropuunoe KOCMMYECKOE W3JIyYeHHE, €r0 MATKas KOMIIOHEHTA.

MeToauuecKkue PECKOMEHIAIMHA 110 MTOATOTOBKE K 3a4Y€TYy

[TonroroBka CTyIE€HTOB K 3a4€Ty BKJIIOUAET CIEIYIOIINME CTaJAUM: CaMOCTOsITENbHas paboTa B
TeYeHHe y4yeOHOro rojaa (cemecrpa); HEMOCPEACTBEHHAsl MOATOTOBKA B JHH, MPEIIIECTBYIOIIHE
IK3aMEHY.

[ToaroroBKky K 3adeTy HEOOXOAMMO I€ecO00pa3HO HauaTh C IUIAHUPOBAaHUSA U Tojadopa
UCTOYHHKOB M JHTeparypsl. lIpexxae Bcero, cleayeT BHUMATEIbHO IEepeuuTaTrbh ydeOHYIO
IporpaMMy U TMPOTpaMMHBIE BOIPOCHI U MOJATOTOBKU K 3K3aMEHY, 4TOOBI BBIACIUTH M3 HUX
HauMeHee 3HakoMble. Jlajgee MJOMKEH clefoBaTh ATal IOBTOPEHMSI BCEro IMPOrpaMMHOIO
MmaTtepuana. Ha a1y pabory uenecooOpazHO OTBecTH OONIbIIYI0 4YacThb BpeMeHH. Cleayronmm
ATAIOM SIBJIIETCS CAMOKOHTPOJIb 3HAHUS M3YYEHHOI'0 MaTepHalla, KOTOPBIM 3aKJII0UaeTCsl B YCTHBIX
OTBETaxX Ha BOMNPOCHI, BHIHOCHMBIE Ha 3a4eT. Te3MChbl OTBETOB Ha HamMOOJEEe CIIOKHBIE BOMPOCHI
JKeJaTelbHO 3alucaTh, TAK KaK B IPOLIECCE 3allMCU BKIIOYAKOTCS JONOJHUTENIBHBIE MOTOPHBIE
pecypchl IaMsITH.

JlutepaTtypa /11 IOArOTOBKHU K 3a4eTy OOBIYHO peKOMEHAyeTcs npenojaBareneM. OHa Takxke
MOJKET OBITh yKa3aHa B IporpaMMe Kypca U y4eOHO- METOAMUYECKUX TTOCOOUSX.

B xoxe moAaroToBku K 3adery CTYJAEHTaM HEOOXOAMMO 0Opaliath BHUMAaHHME HE TOJBKO Ha
YpOBEHb 3allOMUHAHUS, HO M HA CTEMEHb MOHMUMAaHMS KAaTErOpUi M pealbHBIX MpoOieM. A 3To
JIOCTUTAETCs HE MPOCTHIM 3ayYHMBAaHUEM, @ YCBOCHHEM IPOYHBIX, CHCTEMaTU3UPOBAHHBIX 3HAHUM,
aHAJTUTHYECKUM MblIIIeHneM. CreloBaTenbHO, HEMTOCPEICTBEHHAs MTOATOTOBKA K 3a4eTy J0JKHA B
Ppa3yMHBIX MPOMOP- LIUAX COYETATh U 3allOMUHAHNE, U IOHUMaHHEe IPOrpaMMHOT0 MaTepHuaia.

B »sTOT mepuon moje3HBIM MOXXET OBITh OOIIEHHE CTYJEHTOB C MPEnojaBaTelsiMH 110
JUCIUIUIMHE Ha TPYIMIOBbIX U WHIUBUAYAIbHBIX KOHCYJIbTALUAX. XOPOIIO MOMOTaeT COBMECTHAs
MOJTrOTOBKA JABYX MJIM HECKOJIBKUX 00YYarOIUXCS.

I[TPAKTUYECKUE 3AJJAHUA



Ilepeyens 3anannii /BONPoOCOR

. Ilpp noboeroM CTONKHOBEHHH  JBYX aTOMHBIX #Aep ¢ 3apAdaMH Ze H Z,e H
KHHETHYeCcKHMH 3HeprHaMHu ;=0 u T, =0 paccToAHHe HaHDONLUIETO COMHMEHHA r;,
Z]zgfz

F

MOMHO ONpEJeHTh H3 paBeHcTBa J) = . DObAcHUTE nodemy. anee, monomHTh

min

Z2,=2,2,=19, T, =5M38 u paccunrats r,;, .

. Kakyw sHepriio JomKHEl HMETE O -4acTHIE! B onkiTax Pezepdopaa, 4ToOR npH noboBoM
CTONKHOBEHHH OHH 73aXBaTHIBAMHCE #Agpamu ) 4w (M NPOHCXOOHIH  pPeaKiHH
1He +5 Au—0111). Cnipagka: R=ryA"?, 1y =120 | 1dm =10 cu,

. OueHHTE NIOTHOCTE HYKIOHOB B ATOMHEIX AOpax, a TAKKE I[UIOTHOCTE MAcChl H

IUIOTHOCTE JIEKTpHYeckoro zapaaa. Copaeka: m, =m, = L67 - 107, e=1,60-107" K.
y h .. . .
. Hapectun dopmyna ge Bpoiina =21 u dopmyns Diinmreiina E =+ pic? +mic? n
P

T=E-me”. Jate koMmenTapnii. [lanee, Belpazuts A depez 7. Janee, paccauTares A 108
31eKTpOHa H NpoToHa, ecau 1 =100/38. Cnpaeka: m, =911-1077 2, h=623-107""3pz-c.
. B onwrrax Xoduoragrepa S0MeKTpoOHEI ¢ KHHETHUYECKHMH SHepruamu 1 =250 M58
pacceHBAIHCE HA AApax s Ca . Beimn oGHApYXKeHBl TPH JH(PAKIHOHHBIX MHHHMYMa TIpH
yrnax paccesHus O, =18%, 317  48° Hcxoms W2 3Toro, OLEHHTE pasMep R Aapa

0,61

kanelud. Cnpaeka: smo ;, =n = n.on=123,....

. Hdna IHEPIHH CBAZH Aanep CrpaBe/ITHEA thopmyna
H’[A.K}=[Empr.‘z +(A—2Zym c?)-M(4,Z)c?. Jlate kommentapuii. Ho B cnpaBounnkax
4ACTO YKA3BIBAKOT HE MACCY aTOMHBIX AAep, a Maccy atoMa A(A.Z) u n3buTok (aedexr)
MAacChl AMA L) =(AlA L) — A). B CEBAZH ITHM JOKA3aTh (popMyIY
W(A,Z)=(ZA(L)e? + (A= Zym ) — A(A, Z)c? =(ZA(L1)e? +(A—Z)A c?) - A4 Z)e?,
DHEPrHIO CEAZH IEKTPOHOB B ATOME HE YYHTHIBATE.

. M3 cpaBHEHHMA SHEPIHH CBA3M 3epKanbHEIX agep <8 u YC ouenwts Bemmumny 1B

dopmyne R =ry4"?. Cnpaska: W(11,5) = 76.2M28., W(11.6) = T3.4MaB, E. = 3"'{*’5% ,

. OpburantHoe KBaHTOBOE HHcI0 HYKI0HA [ =3. HaiiTH ero 9éTHoCcTE P, NOMHBIT MOMEHT
, : - 1
Jj Hero npoekuHH j.. CnpaBka: BHYTPeHHAA YETHOCTE HYKJIOHA m=+], a CIIHH 5= A (B

eIHHHLAX hi ).
. Haiitn wétHocts P, cnue J W ero npoexumn J. sgep iHe w PLi. OpBHranbHbie

MOMEHTEI HYKJIOHOB H3BECTHBI: ¥ NEPBOTO M0 HeTBEPTHIH HYKNOHOE [ =0, ¥ OCTAJBHBIX —
=1,

IIIkana oueHMBaHUsl, MOKa3aTeJd W KPUTEPUHM OLEHMBAHUS O00pa3oBaTeJbHBIX
pe3yJabTaToB 00y4aouierocs

HMIxana
OLICHUBAaHUSA

Iloxazarenu u KPUTEPHUHA OLICHUBAHUSA




5,

«OTJIHMYHO»

CTyeHTOM JaH TOJIHBbIM, B  JIOTMYECKOW  IOCJIEIO0BATEIbHOCTH
Pa3BEpHYTHIM OTBET Ha IMOCTABJIEHHBIN BOMpPOC, I€ OH IMPOJEMOHCTPUPOBAI
3HaHHUS TIpeAMETa B IOJHOM oOBbeMe YYeOHOW MpOrpaMMbl, JOCTATOYHO
[IyOOKO OCMBICIMBAET JUCHUIUIMHY, CAMOCTOSTEIBHO, W HCUEPIBIBAIOLIE
OTBEYACT Ha JIOMOJHUTEIIbHBIC BOMPOCHI, IPUBOJAUT COOCTBEHHBIC MPUMEPHI 10
npoOJeMaTHKe MOCTABICHHOTO BOMPOCA, PEIINI IPEITI0KEHHbIEC MPAKTHUYECKUE
3amaHus 0e3 OnInOOK.

4, «XOpOoIIO»

CryneHTOM JaH pa3BEpHYTHI OTBET HA IIOCTABJIEHHBIM BOIPOC, I/
CTYACHT JI€MOHCTPUPYET 3HaHUs, IPUOOPETEHHblE Ha JEKIHOHHBIX U
CEMMHApCKMX 3aHATHAX, a TaKXKe IIOJyYEHHbIE IIOCPEACTBOM H3Y4YEHUS
00s13aTeNIbHBIX Y4EOHBIX MaTepUaoB IO Kypcy, AAaeT apryMEHTUPOBaHHBIE
OTBETHI, NMPUBOIUT MPUMEPHI, B OTBETE€ NPUCYTCTBYET CBOOOJHOE BiaJCHHE
MOHOJIOTHYECKON PEYblO, JIOTHYHOCTh U IOCIEA0BAaTENbHOCTh 0TBeTa. OHAKO
JIOTIYCKaeTCsl HETOYHOCTh B OTBeTE. Pemnyl mpeaiokeHHbIe NPaKTHUYECKHe
3aJlaHUs C HEOOJIBIIUMH HETOYHOCTSIMH.

3,
«yJlOBJIETBO-
PHUTEIIBHO»

CTyneHTOM JaH OTBET, CBUICTEIBCTBYIONIMH B OCHOBHOM O 3HAaHHUU
MPOLIECCOB  M3y4yaeMOM  JAUCHUIUIMHBIL, OTJIMYAIOUIUMKCA  HEIOCTaTOYHOMN
MIyOMHOM M TIOJIHOTOM PpAaCKpBITUS TEMbI, 3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH, c1ado cHOPpMUPOBAHHBIMH HAaBBIKAMHU aHAJIM3a SBJICHUH, MPOIIECCOB,
HEJIOCTAaTOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI U MPUBOAUTH
MPUMEPBI, HEAOCTATOYHO CBOOOJHBIM BJIAJACHHUEM MOHOJOTHYECKOW pPEYbIo,
JIOTUYHOCTBIO W TIOCJIEIOBATEILHOCTRIO OTBeTa. JlOMyCKaeTcss HECKOJIbKO
OIMOOK B COJEP)KAaHUK OTBETA U PEIICHUH MPAKTHYCCKUX 3aaHHi.

2,
«HEeyJloBIIe-
TBOPUTEIHLHO»

CTyzneHTOM J1aH OTBET, KOTOPBIM COAEPKUT Pl CEPhE3HBIX HETOUHOCTEM,
OoOHapy>KUBAIOIIUKA HE3HAHUE MPOLECCOB H3ydyaeMoW IpeaMeTHOH olnacTy,
OTIIMYAIOIINNCA HEraTyOOKMM PpAacCKphITUEM TEMbl, HE3HAHHUEM OCHOBHBIX
BOIPOCOB TEOpUH, HEec(HOPMUPOBAHHBIMH HABBIKAMHM aHajM3a SIBICHUM,
IPOLECCOB, HEYMEHHEM JaBaTb ApPryMEHTHUPOBAaHHBIE OTBETHl, CIa0bIM
BIIQJICHUEM  MOHOJIOTMYECKOM  pEYbI0, OTCYTCTBHEM  JIOTUYHOCTH U
IIOCJIEIOBATEIbHOCTH. BBIBOJBI IMOBEPXHOCTHBL. PenieHne npakTUYECKUX
3aJJaHUi He BBINMOJHEHO. T.e CTYyJIeHT He cCrlocOOeH OTBETUTh Ha BOIPOCHI JAaXe
IIPHU JTOIIOJIHUTENIBHBIX HABOIAIIMX BOIPOCAX MPENOgaBaTesl.

3AJAHUA K DOK3AMEHY

Ilepeyens 3axannii /Bonpocos

1. Pazmep sapa. Onbitel Pesepdopna. PesynbraTsl paccesHust o -dyactui] Ha Pb 208 82 .
OnsiTel XodmTaarepa.

2. Yopyroe paccesHHe 3JIEKTPOHOB Ha siapax. /[Byxnapamerpuueckoe pacnpeaeneHue Oepmu.

3. Slnepuslit mapk. CTaOuiIbHBIE, TOJTOXKUBYILUE U PaIMOAKTUBHEIE sApa. NZ -nTuarpaMma.

4. DHeprus CBSI3M aTOMHBIX fAJIep. DHEPrusl OTAEICHUS HYKJIOHA U CJIOKHOW YaCTUIBI OT AJIpa.
Maccsl siiep 1 METOJBI UX OIpeNEIeHHs. ATOMHAs €IUHUIA MACCHI.

5. YnenbHas sHeprusi cBsizu. CHUHTE3 U JeJeHHe sAep Kak UCTOYHHKHU dHepruu. CpaBHEHUE
AJIEPHOM DHEPIUU C KYJIOHOBCKOU U I'PABUTAL[MOHHOM.

6. CBOICTBA SAEPHBIX CHJI U HYKJIOHOB B siipe. Mozenb AKUIKON Karuiu.

7. ®opmyna Baiiizekepa. O0bEMHas, TOBEPXHOCTHAS U KYJIOHOBCKas SHEpruu saapa. [puHimn
[Taynu u HEpPrUs CUMMETPHUH AAPA. DHEPTUS CITAPUBAHUS.

8. OcHoBHOE

)51 BO36y'}KIIéHHLIe COCTOsIHUA  sApa. I[HarpaMMa AACPHBIX ypOBHeﬁ.

CoxpaHstonuecs: BeIMYMHbI U KBAHTOBBIE YHCIIA.
9. Onpenenenue cnuna sijaep. CniuH 4ETHBIX U HEUETHBIX saep 1o A . B3aumHas komneHcarus
MOMEHTOB HYKJIOHOB B OCHOBHOM COCTOSIHUH.




10. Hcropus um Buabsl paguoakTUBHOCTH. OCHOBHOM 3aKOH paJAMOAaKTUBHOIO pacnaja.
DHepreTudeckrue cooTHomeHus. Jlopokka ctabuibHOCcTH HA NZ -nuarpamme. SnepHoe Bpems.

11. Snepnsie cunel. IlpuTsxenue u KoOpoTKoAeilcTBME. MOUIHOCTP M HAacCbIIICHHUE.
3aBUCHUMOCTh OT CHMHA U HEUEHTPaJbHOCTh. 3apsiioBas HE3aBHUCUMOCTb U OOMEHHBIH XapakTep.
CrninH-opOuTanbHas 100aBKa.

12. OGosovyeunas mojnenb sapa. CXOKeCTb M pazInyue ¢ 000J0YEYHOW MOJIEIBI0 aToMa.
Marunyeckue uucia. CBONCTBA siIep C MArHYECKUMH YHUCIAMHU.

13. Dnementapubie yacTulbl. OnpenesieHue W MapK 3JIEMEHTapHBIX YacTull. Bpems ku3Hwu,
CTPYKTYpa U KJIaCCH(PHUKALIHS.

14. Cucrematuka dactun. DyHaameHTanbHbie (GEpMHOHBL. KBapku ©  JICTITOHBI.
OynnamenTanbHble 0030HBL. [T00HBI, (hoTOHBI, W 1 Z 6030HBI. ApoHBI. BapnoHbI 1 ME30HBI.

IlepeyeHb OCHOBHOI ¥ /IONOJHUTEJbHOH Yy4eOHOW JHMTEepaTypbl, HeOOXOAMMOH /sl
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

1. CuByxuHn, JI.B. O6mwuit kypc ¢usuku : yued. mocodbue i CTyAeHTOB (hu3. crienuanbHOCTEH
By30B : [B5 T.]. T. 5 : AtomHuas u simepras pusuka / JI. B. CuByxun. - 2-e usn. ; crep. - Mocksa :
dusmatant . MockoBckuii Pusnko-rexundeckui uu-t, 2008. - 782 c.

2. WNmxanos, b.C., U.M. KamurtonoB, H. II. KOmun. Yactunel u aromuble sapa, M.,
Usnarenscto JIKM, 2007

3. Kaiuronos U. M. Benenue B ¢pusuky siapa u gactuil. Mocksa: @usmanmr,

2010. http://www.biblioclub.ru/index.php?page=book&id=75503

4. boumapes b.B., Kanamaukos H.I1., Criupun I'.I'. Kypc o6me#t ¢pusuku 2:

Onetpomarnerusm Onrtuka KBantosas ¢usuka. M.: FOpaiit, 2013

JOMNOJIHUTEJIBHASI IUTEPATYPA

5. Hlupoxos I0.M., FOmun H.II. fAnepuas ¢pusuka, Mocksa. Hayka, 1979. 2. PoxoGomnsckas 1.B.
Snepnas ¢pusuka. MUzmar. MI'Y, 1962.

6. H.I'. 'oruaposa, b.C. Mmxanos, U.M. Kanutonos, D.1. Ka6un, M.E. Crenanos. "®usnka
a1apa 1 yactull. 3agauu ¢ pemenusmu', M., U3-so YHIIJIO, 2003

8. Ilepeyenr pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTn «UHTEpHET,
HEO0XOAUMBIX VIS OCBOCHMSI JUCHUIIJIMHBI (MOXYJISA)

HNHuTepHeT-pecypcesl

1. http://eqworld.ipmnet.ru/ru/library/physics.htm

2. http://mat.net.ua/mat/index-fizika.htm

3. http://ph4s.ru/books_phys.html

DuiekTpoHHbIe pecypcebl MHITY

Ne | Cepuika Ha | HaumeHnoBanue paspadorku | JloctynmHocTh
n/ | nHPOPMANMOHHBIN B JJIEKTPOHHOM opMe
n_ | pecype
1. | DnekrponHas OuOnmoreka | http://www.dlib.eastview.com | Jloctynmn BO3MOXEH C IJIFOOOTO
EastView KOMIIBIOTEPA, BKIKOYEHHOTO B
YHHUBEPCUTETCKYIO ceThb
Uarl'y
2. | MadpopmannonHo- Hoctyn Bo3MOXeH ¢ J11000ro
paBoBast cucreMa KOMIIbIOTEpA, BKIIOUEHHOTO B
«["apanT» YHUBEPCHTETCKYIO CeTh
Narl'y
3. | baza gannbix «[lomnpea» | http://www.polpred.com JlocTyn BO3MOKEH C JII00O0Tro



http://www.dlib.eastview.com/
http://www.polpred.com/

KOMITBIOTEpA, BKIIFOYEHHOTO B
YHUBEPCUTETCKYIO ceThb
Nurl'y

4. | UndopmanronHas http://www.window.edu.ru CBOOOAHBI JOCTYH MO CETH
cucrema «EnuHoe OKHO Hutepner.
JOCTyTIa K
00pa3oBaTeIbHBIM
pecypcam

5. | Madpopmannonnas http://www.ecsosman.ru CBOOOAHBIN JOCTYI IO CETH
cucreMa «IKOHOMHKA. WutepHer.
Cornmoinorus.

MeHepKMEHT
6. | Caur Breicueii | http://www.vak.ed.gov.ru CBOOOAHBIN JOCTYI IO CETH
aTTECTALMOHHOMN Hurepner.
KOMHUCCHHU
7. | B momoms acimpantam http://www.dis.finansy.ru CBOOOAHBI JOCTYN MO CETH
HuTepner.
8. | Elsevier http://www.sciencedirect.com; | loctyrm BO3MOXEH ¢ JHO0OTO
http://www.scopus.com KOMITBIOTEPA, BKIIOUYEHHOIO B
YHHUBEPCUTETCKYIO ceThb
Nurl'y
9 | KoHCynbTaHT CTyACHTA http://www.studmedlib.ru JlocTynm 10 WHIUBUAYATBHBIM
CKpEeTY-KapTaM.

10 | «DnexTpoHHas http://www.biblioclub.ru JlocTynm BO3MOXKEH € J1I000Tr0
OubnuoTeuHas  cucTemMa KOMIThIOTEPA, BKJIIOUEHHOTO B
YHUBEpCUTETCKAS YHUBEPCHUTETCKYIO CeTh
oubmmorexka ONLINE» Nurl'y

9. IIporpammHoe obecneueHne

YHuBepcuter obecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO ¥ CBOOOJIHO
pacrpocTpaHseMOro pOrpaMMHOTO 00ECTIeUeH s, B TOM YHCIJIe OTEYECTBEHHOTO IIPOU3BO/ICTBA.

Kaxapiii oOydaromuiics B Te€UeHHE BCEro mepuoia oO0ydeHus oOecredeH HHIWBUIYaTbHBIM
HEOTPAHWUYEHHBIM  JIOCTYIIOM K  DJIGKTPOHHOW  WH(POPMAIMOHHO-00pa30BaTeILHON  cpejie
VHUBEpCUTETa U3 JIOOOH TOYKH, B KOTOpOM UMeeTcss JOCTyn K HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu «IHTepHeT» KaKk Ha TEpPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcurer oOecnedyeH CeIyIoIMM KOMIUIEKTOM  JIMIEH3MOHHOTO  IPOrpaMMHOIO
o0ecreyeHusl.

1. JIuuen3zuoHHoe mporpaMmMHoe obecriedenue, ucnoibzyemoe B Unrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. ITporpammusiii kommneke MMUC “Busyansnaast Ctyaus TectupoBanus™
1.4. AntuupycHoe [10 Eset Nod32

1.5. CnpaBouHo-nipaBoBas cucremMa “l'apant”

Hap;u:[y C TpaAUOUOHHBIMU HU3JAaHUAMH CTYACHTBI W COTPYAHUKH HMCIHOT BO3MOXHOCTH
IMMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Taonuua 9.1.

Ha3Banue pecypca \ CcbLika/noctyn



http://www.window.edu.ru/
http://www.ecsosman.ru/
http://www.vak.ed.gov.ru/
http://www.dis.finansy.ru/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.studmedlib.ru/
http://www.biblioclub.ru/

DnekTpoHHas OuOiMoTeka oHmaiH «EamHOE OKHO K
00pa30BaTeILHBIM pecypcam

http://window.edu.ru

«ObpazoBatenbHbIN pecypc Poccumn»

http://school-collection.edu.ru

@DenepanbHbIil 00pa30BaTEIbHBINA TOPTAT: YUPEKICHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, A

http://www.edu.ru —

®denepanbHbII LIEHTP UH(POPMAIMOHHO-
obpasoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

OBbC "KOHCYJIbTAHT CTYAEHTA". DnektpoHHas
OMOJIMOTEKA TEXHUYECKOTO BYy3a

http://polpred.com/news

WznatenbetBo  «Jlauby. DIEKTpOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru —

WznarensctBo  «JlaHb». DIEKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExxenenenbHUk Hayku u oOpaszoBanusa lOra Poccum
«AxageMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas aiekrponnast Oubimoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0ubnmoreynas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPAaBOYHAs CHUCTEMa JOKYMEHTOB B
chepe obpazoBanus «MHPOPMHUO»

http://www.informio.ru

I/IH(bOpMaI_II/IOHHO-HpaBOBaH CHUCTCMa «KOHCYJ'ILT&HT-
IIIFOC»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHo# cetu Uarl'y

WnpopmanmonHo-npaBoBas cuctema «l"apanT»

CerteBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHO#l cetn Uarl'Y
http://www. garant.ru

OneKTpoHHO-0nbnoTeyHas cucrema «fOpai»

https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Pabouas nporpamMmma  JUCHHUITIIMHBI «®Puznka aTOMHOTO aapa M 3JICMCHTAPHBIX YaCTHIL»

cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanusmMu OI'OC BO no nampasnenuto noaroroBku 03.03.02
®Pusnka, yTBepkKACHHOT0 IpUKazoM MuHucrepcTsa o0pazoBanus U Hayku Poccuiickoit denepanuu
ot « 07 » aBrycra 2020 r. Ne 891.

[Iporpammy cocraBmil: ¢T. ipenoaaBaresb kabenpsl «Pusukay M. M. Jlyaypros

[Iporpamma onobpeHa Ha 3acenanuu kadeapsl «Du3nka
[Iporoxos Ne 11 ot «27» anpens 2026 rona.

[Tporpamma ogo0peHa YueOHO-METOAMUECKON KOMUCCUEH PU3MKO-MAaTEeMaTHIECKOro (hakyibTeTa
[Tpotokon Ne 6 ot «28» anpens 2026 rona



CgeleHusi 0 nepeyTBep:KIeHUH MPOrPaMMbl HA OYepeHOH Y4eOHbI IoJ U perucTpanuu
H3MEHEeHU

YyeOHblii Pemrenue Buecennbie n3aMeHeHUS IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)




