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1. Hesn u 3aga4 U3yYeHUs TUCHUIIMHBI (MOTYJIs1)

1.1. Ileab 0CBOEHHUSA AU CHUNINHBI

VYuyeOHnas aucuumianHa «Pu3KMKa aTOMHOTO siipa U 3JIE€MEHTAPHBIX YaCTUID» BXOJUT B OJOK
€CTeCTBEHHO-HAYYHBIX JWCHUIUINH, MpPEJHA3HAYCHHBIX Ui (OPMHPOBAHUS y  yYalIuXcs
€CTECTBEHHO-HAyYHOI'0 MMPOBO33PEHMSI O IpOLEccaX U SBICHUSX, CBA3AHHBIX C (PU3MUECKUMHU
CBOMCTBAMH MHUKPOMHpPAa W KBAaHTOBBIMH SIBJICHHSMH Ha YPOBHSAX aTOMAapHOW M cy0aToMapHOM
CTPYKTYPBI BELIECTBA, 4 TAKXKE JJIEMEHTAapHBIX YacTUL. AKTYaJbHOCTb IUCHHILIMHBI «Du3uka
aTOMHOTO $1/1pa ¥ 3JIEMEHTAPHbIX YaCTUID 00YCIOBIIEHAa IPUMEHEHUEM 3HAHUI, YMEHUIN U HaBBIKOB,
MIOJIyYEHHBIX B IIPOLIECCE €€ M3YUEHHUS, IS U3YUECHHs UCUUIUIMH U3 APYruX OJOKOB U YCIIEUIHOTO
OCBOEHMS CIIELUAIBHOCTH B LIEJIOM.

VYyeOnas aucuumianHa «DPU3MKa aTOMHOTO siipa U 3JIEMEHTApHBIX YacCTHUID» CTaBUT CBOEH
LEeNbl0 H3y4YeHHE (PU3NYECKHMX CBOMCTB MHUKPOMHpAa W KBAaHTOBBIX SBJICHMM Ha YpPOBHSX
cy0aTOMapHOM CTPYKTYphI BEIIECTBA U AJIEMEHTAPHBIX YaCTHLI.

1.2. 3apaum JUCHUNINHBI

OCHOBHBIE 3aJJTaYN OCBOECHHS JUCITUILINHEI:

- HU3YUCHUC DKCIICPUMCHTAJIBHBIX U TCOPECTUUCCKUX OCHOB CbI/ISI/IKI/I ATOMHOT'O sAapa U
AIIEMEHTApHBIX YacTHUIl U PACCMOTPEHUE HKCHEPUMEHTAIbHBIX MPUHIUIOB (U3UKH BBICOKUX
SHEPrui;

— YCBOCHHE OCHOBHBIX MOHATHI (PU3MKKM aTOMHOIO Si7pa M 3JIEMEHTapHbBIX YacTHII,
(GyHIaMEHTaIbHBIX ~ B3aUMOJICHCTBUI ~ MEXIy 4YacTUIIAaMH MHUKPOMHpa, Kilaccuukanuu
AJIEMEHTAPHBIX YaCTHIl B paMKax MPUHATHIX B SAEpHON (pr3MKe MOJeNeH.

BocnuraTenbHas 3anada 3akiitoyaeTcsi B QOPMUPOBAHUN Y CTYJEHTOB NMPO(ECCHOHATBHOTO
OTHOIICHHUSI K TMPOBEACHUIO HAyYHO-HCCIEAOBATEIbCKUX U MNPUKIATHBIX paboT, B Pa3BUTHH
TBOPUYECKON MHUIIMATHUBBI M CAMOCTOATEIHLHOCTH MBIILICHUSI.

B pacmupenHslit cnucok 00IuMX 3a/1a4 TUCIUIUIMHBI BXOAST CISAYIOIINE 3a/1aUu:

— 0000WUMb U CUCMEMAMUZUPOBAMb 3HAHUS NO!

— COBPEMEHHBIM IPEACTaBICHUSAM 00 aTOMHOM M Cy0aTOMHOM CTPOEHHH BELIECTBA, O
CBOMCTBaX U CTPYKTYPE aTOMHBIX SII€P U 3JIEMEHTAPHBIX YACTHII;

— OCHOBHBIM 3aKOHaM, HJIeSIM M MPUHIUNAM (U3UKA aTOMHOTO sJIpa U 3J€MEHTapHBIX
YaCTHUIL, — HAYYUMDb:

— OKCIEPUMEHTAJIbHBIM M TEOPETUYECKUM OCHOBaM (DM3MKH aTOMHOTO sapa U
AJIEMEHTAPHBIX YACTHII, SKCIIEPUMEHTAIBHBIM MIPUHIIUIIAM (DU3UKU BBICOKUX SHEPTHUH;

— OCHOBHBIM OHSTHSIM M TIPUHIIUTIAM (PU3UKK aTOMHOTO sI/Ipa ¥ SJIEMEHTaPHBIX YaCTHII,
(GyHIaMEHTAIbHBIX ~ B3aUMOJICHCTBUI ~ MEXIy dYacTUIIAaMH  MHUKPOMHpA,  KiaccuuKaiuu
AIIEMEHTAPHBIX YaCTHIIl B paMKax MPUHATHIX B SACPHON (PU3HKE MOJEIEH;

— C HAYYHOM TOYKH 3PEHHS] OCMBICINBATh U UHTEPIIPETUPOBATH OCHOBHBIE MOJIOKEHUS
CyOaTOMHBIX SIBIICHUM;

— MPUMEHATHh TOJYYEHHbIE 3HAHUS JUIsl TMPAaBWIBHOW HWHTEPHPETALMH OCHOBHBIX
SIBJICHUN (DU3UKH sI/Ipa U DJIEMEHTAPHBIX YaCTHII,

— HaJIeXKaIKUM 00pa30M OLIEHUBAThH MOPSAKH (GU3NIECKUX BETUYHH;

— WCIOJIb30BaTh TMOJIyYEHHBIC 3HAHUS B Pa3MYHBIX 00JacTaxX (PU3MUECKONW HayKh H
TEXHUKH; — chopMUpo8ams.:



— HaBBIKM TPUMEHEHHUS OCHOBHBIX METOJIOB (PM3MKO-MATEMATHYECKOTO aHaIM3a JUIs
peleHusi KOHKPETHBIX 33/1a4 (PU3MKH aTOMa, aTOMHBIX SIJIEp U 3JIEMEHTaPHBIX YACTHIL;

— HaBBIKH (PU3UKO-MATEMaTHUECKOTO MOJICIIMPOBAHMS;

— YMEHHE C IOMOIIBIO aIeKBaTHBIX METO0B OLICHUBATh TOYHOCTh U IOIPELLI-
HOCTb TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTAIILHBIX U3MEPEHUH;

— YMEHHE aHAIU3UPOBATh (PU3NUYECKUIN CMBICH MOJYYEHHBIX PE3YIbTATOB.

1.3. MecTo AuCcUMITUHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna b1.6.07.06 «®usuka atoMHOro siipa W 3JIE€MEHTapHBIX YacTUID» BXOJIUT B
6a3oByto yacth b1.b 6moka 1. lucturmumast (Mmoaynu) b1 yueGHoro niaHa.

JlucuMIinHa JOrM4ecky U CoAepKaTeIbHO-METOUUECKH CBsI3aHa C JUCIMITIMHAMH MOTyJIei
«MaremaTtuka», «OOmas ¢usuka», «OOmuil Qusndyeckuii npakTukym». Jljis oCBOEHHUS IaHHOM
JUCUMIUIMHBL HEOOXOAMMO BJaJeTh METOJAAMHM MaTeMaTUYeCKOro aHajiu3a, aHaJIUTUYECKOU
reOMETPHH, JINHEHHOU alireOpsl, perieHneM anredpandeckux, 1udpepeHuanbHbIX 1 HHTErPalTbHbIX
YpaBHEHUH; Teopuu  (yHKIMMA

MaTeMaTUUeCKOMU CTaTUCTHUKH,

KOMIIJIEKCHOTO ~ MIEPEMEHHOTO, TEOPUU BEPOSATHOCTEH W
3HAaTh OCHOBHbIE (U3NYECKUE 3aKOHBI; YMETh IMPUMEHSTh
MaTeMaTH4eCKHe METO/Ibl U (PU3NUECKHE 3aKOHBI TSl pEIeHHs] TPAaKTUYECKHUX 3aj1ay.

B pesynbrare n3ydeHHs] HACTOSALIEH AUCHMIUIMHBI CTYJACHTHI JTOJDKHBI MOJTYYUTh 3HAHUS,
HMEIOIIKE HE TOJIBKO CaMOCTOSATENBHOE 3HAaUE€HUE, HO U 00ecieunBarolie 6a30By0 OTOTOBKY JUIs

YCBOCHUS TUCIUTIINH 0a30BOM M BapuaTUBHOMN "acTen Oioka 1 «/lucuurminael (MO )» yaeOHOTO

IJ1aHa.

1.4.

IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00YUYEeHHS 10 TUCHUIIMHE (MOIYJIIO0),
COOTHECEHHBIX € IUNIAHNPYEMBbIMH Pe3y/JbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl

N3yuenne naHHOW y4eOHOW MUCIUIIMHBI HAMPAaBICHO Ha (JOPMHPOBAHHUE Y OO0YUYAIOIIMXCS
cnenyronux kommnerenuuii: OK-7, OTIK-1.

WUnnex| Coneprxanue B pe3ynbrate u3ydeHus y4eOHON AMCIHUILIMHBI 00yJaronIrecs
Nq C KOMIIETECHIIN U JOJKHBI
1/ | KOMIIC | (ynu ed gacTn) 3HATD yMeTbh BJIA/IETH
m | TEHIHU
5
1 | OK-7 | ciocoGHOCTH K | — COBPEMEHHBIC | — PUMEHSTh — METOLaMU
caMoopranusa | IPe/CTaBJICHHUs O | MOJMy4YEeHHbIE 3HAHUS | IPOBEACHUS
in u | CBOMCTBax U | s NPaBUIILHON | DU3HYECKUX
camoo6pazopa | CTPYKTYPE  aTOMHBIX | HHTEpIpETallHH UCCIIEIOBAHUHN U
HUIO saaep, OCHOBHBIC | OCHOBHBIX SIBJICHUU HU3MEPCHHUN;
AKOHBI HIem "
SaKOHB, Hfb busuku  Ampa M| _ yappiamu
1800)50500050003¢ W3UKU
;{z[p afl DIIEMEHTAPHBIX NP TPHMCHCHI
p p YaCTHL M HAICKAICH | (poppr
qacTul B HX | oneHku TIOPSIIKOB
HCTOPHUYECKOM METON0B
p bU3NYECKUX BEIHYUNH; (bu3uKo-
CTaHOBIIEHUU u|_ NPUMEHSTH
MaTeMaTUYECKOT
PasBUTHH, — MCTOIBL | ¢oorpercTByrONIME
¢duznko- 0 aHanm3a AJs
METOJbI TIPOBEICHUS
MaTEMAaTHIECKOTO peureHnA




MOJICITUPOBAHUS U | pU3NYECKUX €CTECTBEHHOHAYY
TEOPETUYECKOTO UCCIIEIOBAaHUM U | HBIX 33134,
HCCIICIOBAHMS W3MEPEHHI; — HaBBIKAM
SIBJICHU U busuky | _ IPUMEHSTH 1 06paboTKN 1
aTOMHOTO — AApa M| ocpopHble  METOMBI | HHTEPIPETHPOBA
JJIEMEHTAPHBIX (u3uKo- _
YacTHIl;

MaTeMaTHIECKOTO pe3yibTar
B OKCHCPHMEHTA - usa Ul pelIeHus | 0B (PU3UKO-
JbHBIE METObI
M3yUCHIS SATEPHBIX CCTCCTBCHHOHAYYHLIX | MaTeMaTHUYECKOT
peaiuii, TpHHEIMIE | 33134 1 (usmueckoro | o
YCKOPEHUS MOJICIIMPOBaHUA B | MOZEIUPOBAHHS,
3JIEMEHTAPHBIX IPON3BO/ICTBCHHOM TEOPETHYECKOTO
4acTUIl W sep, | IPaKTHUKE,; — | pacuera u
du3ndeckue IPUMEHSTh OKCTIEPHIMEHTAITb
IPMHIMIBL  PAOOTHI | OTyYeHHEIE HOTO
ycKopurenen TEOPETUYECKHUE WCCIIEIOBAHUS; —
SJICMCHTAPHBIX 3HAHUS JJI PEIICHUST | HaBbIKAMHU
HacTun a UX | KOHKpeTHBIX IIPUMEHEHHUS
KIIACCH(UKAIIHIO; NPUKTIAHBIX 337189 B | [10]Iy4eHHBIX
- HPAKTHIECKHE | podeccuoHanbHON TEOPETUYECKHX
METOJbl PErucTpanuu | oona- — s
u aHanmsa | cry; permenms
3apsDKEHHBIX YacTUIl, | _ c MOMOIIBIO | rppkcazHBIX
- UHPHHHHHH aJICKBaTHBIX METOJIOB | 33713y,
yCTpoucTsa 1 | oneHnMBaTH TOYHOCTH U
(YHKIIMOHUPOBAHUS OrPEIHOCTD
OKCTIEPUMEHTAIIBHBIX | TeQpeTHYECKHIX
npubOpoB  Kak s PacUETOB "
UCCIICOBAHNA ANEP M | skcriepuMEHTAIBHBIX
AJIEMEHTAPHBIX M3MepeHuii,
1acTun,  Tak W B aganu3upoBaTh
perucTpanu W | pusumyeckuit  cMbICH
aHaIM3a 3aPAKCHHBIX | [0 yyeHHbBIX
HacTHIL. pEe3yabTaTOB.

OIIK-1 cmocoGHOCTH COBpPEMEHHBIE — IPUMEHSTh — METOJaMHU
MCIIOJIb30BATh B [IPEACTABICHUS O [IOJIy4€HHbIE 3HAHUSI  [IPOBEJCHHUS
npoQeccHoHanb [CBOMCTBAX U CTPYKTYPE |71 IpaBHIILHOM (pu3UUECKUX
HOU ATOMHBIX AP, MHTEepIpeTaluU HcCIe10BaHu 1
NEeSTEIbHOCTH  |OCHOBHBIC 3aKOHBI, |0CHOBHBIX SBJICHUI 3MepeHuit; —
0a30BbIE uied M OPUHUMIBL (hy3yuky sapa i HABBIKAMHU
€CTeCTBEHHOHAY |(pr3uKH saapa M 51IeMEHTAPHBIX YACTHI  |ppveHeHHs
MHBIC  3HAHWSA, DIEMEHTAPHBIX YaCTHI i paTesKatneil OMCHKH |ooroBHbIX
BKJIFOYAsl 3HAHUSI B UX  HCTOPUUYECKOM
0 TpeIMeTe U [CTAaHOBICHUU ’ u Egﬁ;gﬁf_@ E;I;;Ziiﬁi METOLOB (pH3HIKO-
00BEKTaxX Pa3BUTHH, METO/IBI COOTBeTC’TBYIOH.II/Ie MATEMATHACCKOTO
W3Y4EHUS, dusuKo- METOIBI 1 (HATESE JUL

POBEICHUS
MeTo1ax MaTeMaTH4eCKOTO (busHaecKux PCIICHUA
WCCIeAOBaHus, [MOJEIUPOBAHUS M| ccnenoBanuii u eCTeCTBeHI‘{OHa}’q
COBPEMEHHBIX  [TEOPETHYECKOTO M3MEpeHHIL; HBIX 337121,
KOHIICTLIUSAX,




ITOCTHKEHUSAX H
OIPaHUYCHUSX
€CTECTBEHHBIX

HayK

MCCIICIOBAHUS SIBJICHUM
(GHU3UKK aTOMHOTO SIIpa
1 3JIEMEHTAapHBIX
YaCTHILL;
PKCIIEPUMEHTAJIbHBIE
METO/1bI U3yUYEHUs
SIZICPHBIX peaKuuii,
[PUHLIMIIBL  YCKOPEHHUS
PIIEMEHTapHbIX YaCTHIL
u  sanep, (usmueckue
[IPUHIUTIBI paboTsl
YCKOpUTEIEH
PIIEMEHTapHBIX YacCTHIL
U WX KIaCCU(PUKAIIHIO;

NPaKTUIEeCKUE
METO/Ibl PETHCTPALUHU H
aHaIM3a  3apsHKEHHBIX
JaCTHII;

- TIPUHITATIBI
YCTpOICTBA
(yHKIIMOHUPOBAHUS
PKCTIEPUMEHTATBHBIX
NpuOOpOB  Kak  JJIA
MCCIIEIOBaHUS sJep HU
PIIEMEHTapHBIX YacCTHII,
TaKk U JUIS perucTparuiu
U aHalIM3a 3apsHKEHHBIX

YACTHII.

MPUMCHSITh
OCHOBHBIE METO/IbI
buszuko-
MaTEMaTHIeCKOTO
QHaAIM3a JUIS PEIICHUS
€CTECTBCHHOHAYYHBIX
3a1a4 v (PU3NIEeCKOro
MOICTTUPOBAHUS B
[MPOU3BOJACTBEHHOMN
MPAKTHKE; — IPUMEHSATH
MOJTydCHHBIC
TEOPETUICCKUE 3HAHUS
TUTSL PETICHHUS
KOHKPETHBIX
MPUKIATHBIX 3a7ad B
MpoeCcCUOHAIBHOU
o0macTu;

c TIOMOTIIBIO
AJICKBaTHBIX ~ METOJIOB
OIICHUBATh TOYHOCTH H
MOTPEITHOCTh
TEOPETUUECKHIX
pacueToB
PKCIIEPUMEHTAIBHBIX
M3MEpPEHHUI,
QHATM3UPOBATH
bu3nIecKuit
MOJTy4EHHBIX
pPE3yIbTaTOB.

CMBICJI

HaBBIKAMU
00paboTKU 1
WHTEPIPETUPOBAH
WSl pe3yJbTaTOB
¢$u3nKo-
MaTEMaTHIECCKOTO
MO/IEJIMPOBAHHS,
TEOPETUYECKOTO
pacuera
OKCIEPUMEHTAIbH
oro
HCCIIE0BaHNSI;
HaBBIKAMU
MPUMEHEHUS
MOJTYYCHHBIX
TEOPETUYECKUX
3HAaHWUH 1A
peneHus
MTPUKIIATHBIX
3a71a4.

u

2. CTpyKTYypa M coJiep:kaHue TUCHUTIITUHBI

2.1. PacnipenesieHue TPyA0EMKOCTH JUCIUIIHHBI 10 BUAAM padoT

OO6mass Tpyao€MKOCTh AUCHUIUIMHBI COCTABIISET

3

3ad4.

en. (_

108  wwacoB), ux

pacnpezeneHue no BujaaM padoT mpeacTaBieHo B Tabmuie (0 cmyodenmos OPO).

Bun yue6Hoi#t paboThI Bcero CemecTtpbl
4acoB (uacsr)
5
KonTakTHas padora, B TOM 4ncJe:
AyIHMTOpHBIE 3aHATHS (BCEro): 40,3 40,3
3aHATUSA JTEKIIMOHHOTO TUIIA 36 36 — — —
JlaGopaTopHbIe 3aHATH — - — — —
3aHATHS CEMUHAPCKOTO TUTA (CEMHHAPBI, TPAKTHUECKUE
3aHSTHS) a a a a a




HNHas KOHTAKTHAas paﬁoTa:

KonTpoas camoctosarensHoi padots! (KCP) 4 4
[Tpomexxyrounas arrectauus (MKP) 0,3 0,3

CaMmocrosiTe1bHasi padoTa, B TOM 4HCIIe:
Kypcosast pabota - - — — _

[TpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTeprasa 15 15 — — —
BeInoHeHne MHAMBHUIYAIbHBIX 3aaHNi (TIOATOTOBKA 11 11 B B B
COOOIICHM, TPE3EHTALINH )
Pedepar — — — — —
[ToaroroBka K TeKyIieMy KOHTPOJIIO 15 15 — — —
KonTtpoJs:
[ToaroroBka k ’3K3aMeHy 26,7 26,7
OO01mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YHCJI€e KOHTAKTHAS 403 | 403
pabora
3a4. efl. 3 3

KonTakTHas pabota mpu NpoBeJeHUH Y4EOHBIX 3aHITUH MO AucuuIinHe «Du3nka aTOMHOTO
AIpa M IEMEHTAPHBIX YaCTHUID» BKIIOYAET B ceOs: 3aHATHUA JIGKLMOHHOIO THIA, TPYNIOBBIE U
WHAMBUyaJIbHbIE KOHCYJIBTAIH; IPOMEXXYTOUHAs aTTECTallUsl B YCTHON (opMme.

2.2. CTpyKTYypa AUCHUNIHHBI

Pacnipenencaue BuaOB y4eOHOW PaOOTHI U MX TPYAOEMKOCTH MO pasieliaM JUCIUILTHHEL.
Pazgenbl (TeMbl) AUCITUIUIMHBI, U3Yy4aeMble B 5 cemecTpe (ouras ¢opma).

KommuaectBo yacoB
Ne T RO (1) AynuTopHas BHegyleTopHag
/1 Bcero pabora kcp | Pavora
J | 1I3 | JIP CPC
1 |CgoiicTBa aTOMHBIX S7Cp 3 1 2
2 HYKJ'I?H-HYKJ'IOHHOG B3aHMMOJICHCTBHE 3 1 2
Y CBOMCTBA SIIEPHBIX CHJT
3 [Monenu aTOMHBIX sep 4 2 2
4  |PaguoakTHBHOCTH 6 4 2
5 [SlnepHble peakuuu 10 4 2 4
6 [BaummoneicTBuE sIIEPHOTO 4 2 5
W3ITy4eHUs C BEIIECTBOM
7 |YacTuis! 1 B3aUMOIEHCTBUSA 6 4 2
8 9Kcnepv1/1MeHTLI B (pu3HKe BHICOKHX 8 4 5 2
SHepruit
9 |[DneKTpOMarHWTHBIE B3aUMOICHCTBUS 6 2 4




10 |CunbHble B3aI/IMO,HCI\/JICTBI/I$I

11 |CnaOble B3auMOIENCTBUSA

12 |[AuckpeTHbIE CUMMETPHH

;|0 O
NIARINDN
Al

13 |O0benuHeHue B3aUMOACHCTBUN

14 |CoBpemeHHbIe acTpoU3NIECKUE
npenacraBieHus. OTKPBITbIE BOIIPOCHI 5 2 3
(bU3UKY sSApa U YaCTHIL

HToOro nmo aucuuminme: 81 36 4 41

[Ipumeuanue: JI — nexuuu, [13 — nmpaktuueckue 3ansatusi / cemunapsl, JIP — maGoparopnsie
3anstusi, CPC — camocrosTensHas paboTa CTy/IeHTa.

2.3. Conep:xanue pa3esioB (TeM) AUCHUTLINHBI

2.3.1. 3aHATHA JEeKIMOHHOI0 THUIIA

No HaumenoBanue dopma TEeKyIero
Conepxanue pazjena (TeMbl)
/T paznena (TeMbI) KOHTPOJISI
1 |CBoiicTBa aTOMHBIX OcHoBHBbI€ ATaMnbl pa3BUTHS PUIUKU OTtBeTsI Ha
azep aTOMHOTO Siipa ¥ 3JIEMEHTAPHBIX YaCTHII. KOHTPOJIbHBIC
Macmta0sl siBiieHH MUKpoMupa. O01iue BOITPOCHI /
CBOMCTBa aTOMHBIX sifiep. Hyknonsl. I30ToMbL, | BBINIOIHEHUE
n300apsbl, U30TOHBI. [ITOTHOCTE sSiAEpHOTO MPaKTHYECKHUX
BelllecTBa. MI3MepeHus B MUKpOMHUpPE U 3aaHui /

CIIMHHUIIBI M3MEPEHUS PUIMIECKUX BEIMYUH B | TeCTUPOBAHUE
SAIepHOM (U3HKeE.

Pasmepsr u popma sinep. [IpoToHHEHTpOHHAS
MOJIENb sqipa. 3apsij sapa. Macca u sHeprus
cBs3u snpa. edekt macc. Y nenpHas sHEpTHs
cBs3u. [lomyamnupudaeckas popmysna
Baiinzekkepa aiis sHEpTUM CBsI3H sipa. N-Z
JMarpaMMa aToOMHBIX siiep. Marudeckue siapa.
CrabuiabHbIC M palMOaKTUBHBIC spa. CIuH U
MarHUTHBII MOMEHT HYKJIOHOB U sipa.

S nepHbiil MarHeToH. MeTo bl OnpeeICHUS
CIIMHA U MarHUTHOT'O MOMEHTA sijipa. S aepHblid
MAarHUTHBIN pe3oHaHc. CBEpXTOHKAs
CTPYKTYpa CHEKTPaIbHBIX JIMHUH. J[UI1OIbHBIH
Y KBa/IPYNOJIbHBIN AJIEKTPUUECKHE MOMEHTHI
spa. KBaHTOBOMEXaHUYECKOE OTIMCaHUE
SIIEPHBIX COCTOSIHUM. YETHOCTH BOJIHOBOM
¢byukun. bozonst u pepmuonsl. [IpuHImm
[Taynmu. Cratuctuku sinep. M3oronnuecknii
cnuH sanapa. [IpocTpaHcTBeHHAs HHBEPCHUSL.
3apsimoBoe conpsbkenue. OOparienue
BPEMEHH.

CPT-teopema.




Hyxnon-nykioHHoe
B3aUMOJICHCTBHE U
CBOMCTBA sIIEPHBIX
cui

Cucrema ByX HYKJIOHOB. fliepHble
cuibl. [loTeHanpHas s3Heprust
B3aMMOJICHCTBUS HYKIOHOB. OOI1IMe CBOMCTBA
SIIEPHBIX cuil. JIGUTPOH — CBSA3aHHOE
cocTosiHue B n-p cucreme. OCHOBHBIE
XapaKTepPUCTUKH AEUTpOHA. MarHuTHBIN 1
KBaAPYINOJIbHBIA MOMEHTBI ICUTPOHA.
BonnoBas QpyHkums neirpona. 3apsaosas
HE3aBUCHUMOCTb SIIEPHBIX CUJL.
N3oronmueckuii ciud. OOMEHHBIN XapakTep
siiepHbIX cuil. CBOMCTBO HACHIIEHUS SIIEPHBIX
cui. ['unoTe3a FOkaBbl. Me30HBI.

Me3oHHas TEOpHsI SIIEPHBIX CUJT U MTOTEHIINAT
OxaBbl. Hyki1I0H-HYKJIOHHBIE U HYKJIOH-
siiepHble B3auMoeiicteus. O6nacTh
cTaOuibHOCTH sifiep. Meron paccesiHus B
(bu3KMKe aTOMHOTO si/ipa U AJIEMEHTapPHbBIX
yactull. CeueHune paccestHusl B KBaHTOBOM
TEOPUHU U €TO CBSI3b C aMIUIUTYJIOM paccesiHusl.
AMIUIMTY/Ia paccestHUsI Ha aape U GopM-
(dakTop sapa. PopMpaKkTOpbl HYKJIOHOB.

OTBeTHI Ha
KOHTPOJIbHBIE
BOTIPOCHI /
BBITTOJTHEHHE
NPAKTHYCCKUX
3agaHui /
TECTUPOBAHUE

Moeny aTOMHBIX
siIep

Heo6x0auMOoCTh MO IETBHEIX
npeacTaBieHui o saape. OqHOYACTUYHBIE U
KOJJICKTUBHEIEC MOIeNH. KoJIjIeKTHBHEIE
cBoiicTBa saep. KanensHast Mmoaens siapa.
O6acTh MpUMEHEHUS KalleJIbHON MOJICTIH.
HenoctaTku kaneasHOU Monenu. [TloTeHnuan
YCPEIHEHHOTO SIIEPHOTO ToJis1. Pu3ndeckoe
000CHOBaHHE 000JIOYEYHON MOJICTH Spa.
CrnmHOpOUTANBHOE B3auMoOIeiicTBHE. Moienb
SITIEPHBIX 000JI0OYEK M MarnyecKue Jucia
HYKJIOHOB. DKCIIEPUMEHTAJILHBIC CIICICTBUS
000J109E€YHOM MOJIENH siipa U 00JIacTh ee
npuMeHeHus. Hemocratku Moaenu 000104eK.
Jledbopmarnus sinep. KonebarenbHble 1
BpalniaTeIbHbIe COCTOSIHUSA saep. O000meHHas
MOJICITb siJipa U 00J1acTh €€ MPUMCHEHHS.

OTBeTHI Ha
KOHTPOJIBHBIC BOTIPOCHI
/ BBITIOJTHEHHE
MPAKTUYECKUX 3aJaHUI
/ TeCTUpOBaHUE

PagnoakTUBHOCTh

PanuoakTuBHEIE IMpEBPaAICHUA AACP.
EcTtecTBeHHas u HCKYCCTBCHHaAs
PaaAnOAaKTUBHOCTD. CTaTHCTHYSCKUH XapakTep
PAaANOAKTUBHOI'O paciiaaa. 3aKoHBI
PaANOAKTUBHOI'O paciiaaa. PanuoakTuBHEBIC
ceMmeiicTBa. Buapl pPaaArO0aKTUBHOIO pacriaaa.

Anba-pacnan saep. DHepreTuueckoe
paccMoTpenue anbda-pacnana. CrexTpsl
asib(ha-yacTuil. 3aBUCUMOCTh ITEPHOAA

IoJiypaciazga OT SHEpTHUU aJIB(I)a-‘{aCTI/ILI.

OTBeTHI Ha
KOHTPOJIbHBIE BOTIPOCHI
/ BBITIOJIHEHHE
MPAKTHYECKUX 3aaHUN
/ TeCTUpOBaHUE




Mexanusm anbda-pacrnana. TyHHETbHBIH

b dexT.

Bera-pacnan sinep. Buzpr 6era-pacnaza.

DHepreTUYecKuii CeKTp OeTa-uyacTHil.
HelitpuHO 1 ero cBOMCTBA.
JKCIIEpUMEHTAIFHOE JOKA3aTEeIbCTBO
CYIIECTBOBAHMS HEHTPUHO. DIIEMEHTHI TEOPHH
Oera-pacmiaga. PazpenieHHbIe U 3anpenieHHbIe
Oera-miepexopl. Hecoxpanenue 4eTHOCTH B
OeTa-pacriaje.

I'amMma-u3imyuenwue sijep. BepositHocTs raMma-
repexoja u mpaBuia oToopa. BHyTpeHHss
KOHBEPCHS DJICKTPOHOB. SnepHas nzomepusi.
Pe3oHaHCHOE MOTIIONIEHHE N3TTyICHUSI.
Dddext MeccbOayirpa U ero MpakKTHIECKOE
MpUMEHEHHE.

S nepHbie peakuuu

SlnepHble peakiuu, UX CAMBOJIMKA U
Kiaccuukaiys. 3aKOHbI COXPAaHECHHS B
SIIEPHBIX PEAKIUSX. DHEPTHUS PEaKIUH.
[IpsiMble siiepHBIC PEAKIIMK U PEAKIIUH,
WIyIe yepe3 00pa3oBaHUE COCTABHOTO siIpa.
Moienb COCTaBHOTO A/Ipa. JHEPreTHYeCKast
cxema snepHoi peakuuu. [Topor
PHIIOAPHEPreTUYECKOM peakuuu. MmmynbcHas
muarpaMma Jis SIepHOM peaKIuu.
MmynbCHBIE TUarpaMMBbl pacCesTHUS B
SIIEPHBIX PEAKIUAX. 3aKOHBI COXpAaHEHUS MPHU
SITIEPHBIX B3aUMOJCHUCTBUAX. S nepHbIC
peakiuu ¢ 00pa3oBaHUEM KOMIAYH/I sIpa.
Pe3onancHsie siiepHblie peaknuu. Dopmyna
bpeiita—Burnepa. Peakiuu npsamoro siiepHoOTo
B3aUMOJIeCTBHS. Peakiuu cpeiBa.
B3anmoaeiicTBre HEUTPOHOB C AJIPAMH.

SnepHble peakuy NoJ IEHCTBUEM JIETKUX
3apsDKEHHBIX yacTull (anb(a-yacTul,
[POTOHOB U AEHTPOHOB). POTOSIEPHBIE
peakuuu. /leneHue u CUHTE3 aTOMHBIX sIZIEP.
OCHOBHBIE PKCIIEPUMEHTAJIbHBIE TaHHBIE O
NICJICHUU U DHEPTETUYECKUE YCIIOBUS IEJICHU.
JNeMEHTapHas TEOPUS JICTICHHUS.
BbIHYKI€HHOE U CIIOHTAHHOE JIEJICHUE.
BropuuHnslie HEWTpoHBIL. LlenHou mpouece
SIIEPHOTO JCIIEHUS U €T0 MPAKTUYECKOE
[pyuMeHeHre. Peakiiuu Ha MEIJICHHBIX U Ha
OBICTPBIX HEUTPOHAX. TpaHCypaHOBBIE
DIIEMEHTBI. SIepHbIe B3PBIBLL. SnepHble
peakTopbl. CUHTE3 JIETKUX AJED.

Tepmosinepubie peakiuu. [Ipodiaemsl
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OTBETHI HA KOHTPOJIb-
HBIE BOTIPOCHI /
BBITIOJTHCHHE
MPaKTUYECKUX 3aJaHUI
/ TECTUpOBaHUE




YIIPaBIsAEMOTO TEPMOSIEPHOIO CUHTE3A.
SAnepHble peakuuu B 3Be31ax. IIporonHo-
[IPOTOHHBIN UK. YTJIEPOIHO-a30THBIM LIUKII.

B3anmoaeicTere
SIIEPHOTO
M3JTYy4CHUS C
BEIIECTBOM

OO6mu1as xapakTepucTuKa
B3aUMOICHCTBUS 3apSXKEHHBIX YACTHII,
HEUTPOHOB U TaMMa-KBAaHTOB C BEIIECTBOM.
MoHMU3aIIMOHHOE TOPMOKEHHUE 3aPSKEHHBIX
yacTull B Bemiectse. [loTepu sHepruu Ha
MOHM3ALUIO U BO30YKJIEHHE aTOMOB.
CBOOOTHBIN MTPOOET, 3aKOH TOTJIONICHHUS,
TUTHA TIOTJIONIEHUS, paJralliOHHAas JJTHHA
paccestHusl, orjouieHHas 103a. CBsi3b
npobera ¢ sHepruei. Bzaumoaeiicteue
HEHUTPOHOB C BEILIECTBOM. 3aMe/IJICHUE
HEUTPOHOB. [IpoxoxkaeHne raMMa-u3JIydeHus
yepes BellecTBo. buonoruueckoe aelicteue
MOHU3UPYIOIIUX U3IydeHuil. Jlosumerpus u
3aIUTa OT HOHU3UPYIOMNUX U3ITYICHHH.

OTBETHI HA
KOHTPOJIBHBIC BOTIPOCHI
/ BBITIOJTHEHUE
[MPAKTUYECKUX 3aJaHU
/ TeCTHpOBaHUE

HJacTumel
B3aMOJECHCTBUA

Uetsipe Tumna GyHIaMEHTATBHBIX
B3anMOJeNCTBHN. KOHCTAHTBI M paguychl
B3anMOAeCTBUSA. [IpuHIUNIBI ONTMCAHUS
B3aMMO/ICHCTBHS YaCTHUIl B KBAHTOBOU TEOPHUH
noJis. [lepeHocunky B3auMoIeCTBUS.
[TonsiTue o guarpammax OeliHMaHa.
Kiaccudukanus 3neMeHTapHbIX YacTHI] B
pamkax CrangaptHoii Moaenu. YacTuisl u
B3anMoeiicTBus. Kiaccudukanus
pIIeMEHTapHbIX YyacTuil. OCHOBHBIE
XapaKTEePUCTHKU YacTull. KaauOpoBouyHbIe
0030HBI, JICITOHBI U AIPOHBI.
DyHaaMEHTAIbHBIE YacTUIbl. KBaHTOBBIE
YKCIia AJIEMEHTAPHBIX YacTull. YacTulbl U
AQHTUYACTUIBI. [Ipoliecchl aHHUTUIISALIUN.
Bo30yx/IeHHbIE COCTOSIHUS aJPOHOB.
UacTuibI-pEe30HAHCHI. 3aKOHBI COXpaHEHUS B
MUPE JIEMEHTaPHBIX YACTHII.

OTBETHI HA
KOHTPOJIBHBIC BOTIPOCHI
/ BBIOJTHEHNE
MPAKTUYECKUX 3aJaHUN
/ TeCTUpOBaHUE

OKCIIEpUMEHTHI B
(u3nKe BEICOKUX
SHEPIUil

DKclepUMEeHTalIbHbIE METO/Ibl B (PU3HKE
BbICOKUX 3Hepruil. O6mmue TpeboBaHMs K
U3MEPUTENBHBIM TprbopaM. MeTo 1bl
peructpanuu yactuil. Kinaccupukarus
JETEKTOPOB 3JIEMEHTAPHBIX YACTHI] U
PaIMOaKTUBHBIX U3ITydeHUH.
OKCIIEpUMEHTAIIBHBIE METOABI U3yUEHUS
SAJIepHBIX peakiuid. OO1Ie MPUHIUIIBI
YCKOPEHUS DJIEMEHTapHbIX YacTHIL U SAEp U
¢u3nyecKkrue NpUHIUIBI paboThl YCKOPUTENEH.
Knaccugukanus yckoputenei 3JeMeHTapHbIX

yactull. IlonsaTue o COBPCMCHHBIX MCTOJaX

OTBeTHI Ha
KOHTPOJIbHBIC
BOIPOCHI /
BBLITIOJTHEHHE
MPAKTHYECKUX
3aJaHui /
TECTUPOBAHUE

11



MOJIYYCHUS ITYYKOB BBICOKHX SHEPIHUU.
Haxonurenu yactuu. Berpeunsie mydku.
Peakiuu ¢ vactuniamu. Bzaumoaeiicteus u
pacnajabl 4acTHII.

9  |DneKTpOMarHUTHBIC OcHOBHBIE CBOICTBA OTtBeTHI HA
B3aMUMOJICMCTBHS  |3JIEKTPOMArHUTHOTO B3aUMOJICHCTBHS. KOHTPOJIbHbBIE
Ucnyckanue u nornomieHrue GOTOHOB. BOTIPOCHI /
DIIEKTPOMarHUTHOE PACCESHHE JICTITOHOB. BBINOJIHCHUE
BsanmopetictBie pOTOHOB ¢ aipOHAMH. IIPaKTUYECKUX
BektopHble ME30HBL. YIIpyroe paccesHue 3alaHU I
anektpoHoB Popmyna Motra. Dopm-daxTopsl
HYKJIOHOB M YaCTHUII. DJIEMEHTHI KBAHTOBOM
3IEKTPOINHAMUKH.
10 |CunbHbIC Knaccudukanus u KkBaHTOBbIE OTtBeThl Ha
B3aMMOJICHCTBHS  |XapaKTEPHUCTUKH aApOHOB. bapnoHsl n KOHTPOJIbHBIE
Me30HbI. KBapku. MI3BecTHBIEC THUIIBI KBAPKOB. |BOMPOCHI /
DIIEKTPUYECKUI 3apsiji, CTPAHHOCTB, BBITNOJIHECHUE
OoYapoBaHUE U KpacoTa KBapkoB. LIpeT MPaKTUYECKUX
KBapKOB, KBapKU U aHTUKBapku. KBapkoBas  |3agaHuil
CTpPYKTypa aapoHOB. [[BeTOoBOE
B3aUMO/ICIICTBHE, IIOHSATHE O KBAHTOBOM
XpOMOJMHAaMUKe, I100Hbl. M30Tonnueckas u
YHUTapHasi cuMMeTpuu. L{BeToBas cummerpus
CHWJILHEIX B3auMoneicTBul. [ToTteHmnman
CUJIBHOTO B3aUMOJICHCTBHS.
11 |CnaGslie OcCHOBHBIE XapaKTepUCTUKH ciiaboro  |OTBETHI HA
B3aMOJEHCTBUA B3auMoaeiicTBUA. Pacmaasl MIooHa U KOHTPOJIbHbBIE
OnenToHa. JICITOHBI M JIEITOHHBIE KBAHTOBbIE [BOIPOCHI /
yucna. [lepenocunku ciaadboro BBIIOJIHCHUC
B3aUMOJICHCTBUS — POMEKYTOUHBIC 0030HBI | [TPAKTUICCKUX
W*, W, Z. 3aKkoHBI COXpaHEHHUs B CIA0bIX 3a7aHui
B3aumoeiicTBusax. Crnabble pacnaabl
JIEITOHOB U KBapkoB. HelTpuHO u
AHTUHEUTPUHO. B3auMoielicTBEe HEUTPUHO C
BelllecTBOM. Macca HEUTPHUHO.
12 |TuckpetHbie CuMMeTpHH U 3aKOHBI COXPaHEHHUS. OTBETHI Ha
CUMMETPHUU [IpocTpancTBeHHas UHBEpPCUA. P-4e€THOCTD. KOHTPOJIbHBIC BOIIPOCHI

3aKkoH coxpaHeHus P-uetHocTu. 3apsnoBoe
conpsbkeHue. 3apsaoBas yeTHocTb. CP
uHBepcusi. OOpalieHne BpeMeHH.
HecoxpaHeHne IpOCTPaHCTBEHHOM U
3apsiI0BOM YETHOCTH B ClIaObIX
B3auMoeicTBusax. CPT nHBapUaHTHOCTG.
OJKCIIEpUMEHTAJIbHAS ITPOBEPKA
MHBAPUAHTHOCTH Pa3JINYHbBIX THUIIOB
(byHIaMeHTalIbHBIX B3aumoeiicteuil. CP
npeoOpazoBanue. Ko-me3onsl. Hapymenue CP-

/ BBITIOJTHEHUE

IMPAKTUYCCKUX 3alaHuM

/ TeCTHUpOBaHUE

CUMMCTPUHU B pacriazic Ko-Me30H0B.
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OTKpBITHIE BOIIPOCHI
(bu3uKy sapa u
YacTHII

13 (OObenuHenue OObenuHeHne IeKTpOMaruuTHOro 1 |{OTBETHI HA
B3aMMOJICHCTBHIA  [c1a00OT0 B3auMojieiicTBUs. Moaenb KOHTPOJIbHBIE BOIIPOCHI
Baiin6epra—Caiama 351eKTpociiadoro / BBITIOJTHEHUE
B3auMoaeiicTBud. IloHATHE O TOKAIBHOU [MPAKTUYECKUX 3aJaHUN
KaTMOpPOBOYHON MHBAPUAHTHOCTH U O
CIIOHTAHHOM HApPYIICHUH CUMMETPHH.
[Ipo6eMa MocTpoeHUs €IMHON TEOpUHU
c1a0bIX, SJEKTPOMArHUTHBIX U CHIIBHBIX
B3aUMOACHCTBUI. BO3MOXHOCTH OOBEAMHEHUS
(yHJaMEeHTAIbHBIX B3aUMOJIeicTBU. Teopus
Benukoro o0beqUHEHHS.
14 |CoBpemeHHbIE DBOJIIOIMS U cOcTaB BeeneHHOM. OTBETHI HA
actpodusnueckne |PenukroBoe uznyueHue. Mojens ropsuei KOHTPOJIbHBIE BOTIPOCHI
[peICTaBIECHHUS. Bcenennoii. Kocmonornuecnii HyKJI€OCUHTE3 B/ BEITTOTHEHNE

ropsuei Beenennoii. Hykneocunres B 3Be31ax.
PacripocTpaHEHHOCTh XUMUYECKHUX 3JIEMEHTOB.
Hetitpunnas actpoHoMusi. CBEpXHOBBIE.
Heiitponnsie 3Be3/1b1. YepHBIE IBIPHI.
Kocmuueckue myun. Cocta, MIPOUCXOKACHNE
1 pacrpoCcTpaHeHHEe KOCMUYECKOTO
n3nydeHus. BzanmoneicTBue KOCMUYECKUX
mydelt ¢ atmocdepoii 3eMu.

bapuonnas acummerpus,
(hyH1TaMEHTaIbHOCTh KBAPKOB U JIEITOHOB,
PK30TUYECKUE si/ipa (MccieioBaHue sSaep,
[PaCIIOJIOKEHHBIX BN OT JTOJUHBI
CTAOMJIBHOCTH ), TIOMCK CBEPXTSDKEIIBIX sIIIEp,
MCCJIEIOBAHUE HOBBIX TUIOB PaJMOAKTUBHOTO
pacnana (MpOTOHHAs U KiacTepHas

PaIruOaKTHBHO CTB), KBApPKIJIFOOHHAA I1J1a3Ma.

MPaKTUYECKUX 3aJaHU

2.3.2. 3aHATHA CEMUHAPCKOT0 THUIA

CoracHo y‘I66HOMy IUIaHY 3aHATUSS CEMHHAPCKOTO TUIla 110 JAHHOM JIMCIUTIIINHE

MpeIycMOTpeHbl B pamkax yueOHoi nucruruinael b1.B.09 «Crnenuanbable BOPOCH aTOMHOUM H
snepHoi puzukm» (cM. cootBercTBYOmYIo PITT).

2.3.3. JlabopaTopHbIe 3aHATHSA

CornacHo yLIe6HOMy IUIaHY 3aHsATHA na60paT0pH0r0 TUIIAa N[O JAHHOW JHCLHUILIMHE

IpeIyCMOTpPEeHbl B paMkax y4yeOHo# mucuuminbabl b1.B.15 «O6mmit ¢usnueckuii mpakTukym
(dusnka aTOMHOTIO si7pa U AJIEMEHTAPHBIX YacTHI)» (CM. cooTBeTcTBYIOLIYI0 PIT/T).

MPEAYCMOTPEHBI.

2.3.4. IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
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CornacHo y4eOHOMY IUIaHY KypCOBbIE€ PaOOTHI (IIPOEKTHI) MO JAHHOW NUCIUIUIMHE HE



2.4.

IlepeyeHb yueOHO-MeTOANYECKOT0 00ecneYeHUs I CAMOCTOSATEIbHOM PadoThI

00yyaIuxcsi Mo JUCHUILINHE (MOIYJIIO)

Ne Bix CPC [Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTLIAHBI
n/n TI0 BBHITIOJTHEHUIO CAMOCTOSITETIHHON paboThI
1 | IIpopabotka yueOHOro (MeToAMYECKHE YKa3aHUS MO OpPraHU3alHud CaMOCTOSTEIBHOU
(TeopeTIECKOro) paboTHI CTYACHTOB, YTBEpKICHHBIE Kadeapoil ONTOAIEKTPOHUKH,
MaTepuana); npotokod Ne 6 ot «01» mapra 2017 1.
BBIIIOJIHEHUE
VHIUBUIyaJIHbHBIX
3amaHuil; pedepar;
MOJITOTOBKA K TEKYIIEH
U IPOMEKYTOUHOU
aTTecTaluu
2 [Toaroroska k Meroauueckue ykaszaHus 110 OPraHU3alMU  CaMOCTOSITEIBHOU
MPAKTUYECKUM 3aHATHAM [pabOThl CTYJIEHTOB, YTBEPKJIEHHbIE Kadeapoil ONTOAIEKTPOHUKH,
poTokoJ Ne 6 ot «01» mapra 2017 1.
3 IloaroroBka x Meronuueckue yKa3aHUs 10 OPraHU3alMu  CaMOCTOSTEIbHOU
BBITIOJTHCHHIO paboThl CTYACHTOB, YTBEPXKICHHbIE Kaeapoil ONTOIEKTPOHUKH,
11a0OPaTOPHBIX npoTokod Ne 6 ot «01» mapra 2017 r.
pabot
No [Tepedenp yd4eOHO-METOIUIECKOTO 00ECTICUCHUS
y HaumenoBanue paznena (Tembl) JUCIUIUIAHBI 110 BBIOJHEHUIO
i CaMOCTOSITEIbHON paboOThI
1 |CgoiicTBa aTOMHBIX S7Cp 1. Upomor U. E. KantoBas ¢uszuka. OCHOBHbBIC
2 |HyxioH-HYKIOHHOE 3akoHbl. — M.: BUHOM, Jlabopartopus 3nanuii, 2010.
B3aMMOICHCTBHE U CBOMCTBA (mocn. crep. m3a. M.: BUHOM. JlaGopaTopus 3HaHHH,
SIIEPHBIX CUJT 2014.)
3 |Mouenu aToMHBIX szep 2. UponoB W.E. KBanroBas ¢usuka. OCHOBHbBIC
4  |PagMoaKTUBHOCTS 3aKOHBI: ydeOHOoe mocoOue [DneKTpoHHBIA pecypc]:
5 |Slnepusie peakimu yueb. mocobue — DnekTpoH. naH. — MockBa:
6 |BsanMozeiiCTBUE IEPHOTO NznarensctBO «Jlaboparopus 3HaHmit», 2017. — 261 c.
W3ITy4eHUs C BEIIECTBOM — Pexunm nocrymna:
7 |JacTuis! 1 B3anMonCHCTBHS https://e.lanbook.com/book/94103
8 |DKclepuMeHTHI B (U3HKE BBICOKHX 3. Myxun K.H. DxcnepumeHTanbHas —saepHas
SHEprHii ¢usuka: yue6nuk: [B 3 1.] / T. 1: ®dusuka atroMHOro
9 |2nexkTpoMarHuTHbIE Anpa.
BSaHMOﬂeﬁCTBHH I/I3I[. 6'6, HUCIIP. U O0II. — CH6 [I/I I[p.]: .HaHL, 2008.
10 |CunbHBIE B3aUMOJICHCTBHS 4. Myxun K.H. DxcnepuMeHTanbHas siepHast
11 |Cnabble B3auMOIEHCTBUS ¢usuka: yueOnuk: [B 3 1.] / T. 2: ®usuka snaepHbIX
12 |duckpernsie cummerpun peakmuit. U3n. 6-e, ucnp. u gomn. — CII6. [u gp.]: Jlanb,
13 |OObenuHeHUEe B3aMMOICHCTBHIA 2008.
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CoBpeMeHHbIE acTpoU3NIECKUe
npenacraBieHus. OTKpPBITbIE
BONPOCHI (PU3HKH SIJIPA U YACTHIL

5. Myxun K.H. OkcnepumeHnrtanpHas sjaepHast
¢u3uka: yuebnuk: [B 3 1] / T. 3: ODusuka
aneMeHTapHbIX yactull. U3na. 6-e, ucnp. u gon. — CIIO.
[u 1p.]: Jlans, 2008.

6. Myxun K.H. DxcnepuMeHTanbHas —saepHas
¢m3uka. B 3-x 1. T. 1. ®usuka atoMmHOro siapa
[DnexTpoHHBI pecypc]: y4eb. — DIeKTpoH. JaH. —
CankrtllerepOypr: Jlanp, 2009. — 384 c. — Pexum
nocryna: https://e.lanbook.com/book/277

7. Myxun K.H. OkcnepumeHnTanbHas siaepHast

¢uzuka. B 3-x T1. T. 2. Dusnka siepHbIX peaxiuii
[DnexkTpoHHbIN pecypc]: y4eb. — DJEeKTpOH. JaH. —
Canktllerepoypr: Jlanp, 2009. — 326 c. — Pexum
nocryna: https://e.lanbook.com/book/279

8. Myxua K.H. DxcmnepumeHTanbHas —saepHas
¢usuka. B 3-x T1. T. 3. ®usnka s1eMeHTapHBIX YaCTHUII
[DnexTpoHHBIN pecypc]: y4ed. — DJEeKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2008. — 432 c¢. — Pexum
nocryna: https://e.lanbook.com/book/280

Y4eOHO-MeTOAMYECKUEe MaTepUalbl Uil CAMOCTOSTENbHOM paboThl 00yJarOIUXCs U3 YKCciia
MHBAJUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3710poBhs (OB3) mpenocrapinstorces B popmax,
a/IalITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3I0POBbS U BOCHPUATHUS HHPOPMAIUH:

Jlis U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IIeYaTHOM (popMe yBEIIMUECHHBIM MIPUPTOM, — B (DOpME IIEKTPOHHOTO JOKYMEHTA.

J11s1 JTUT] ¢ HApYIISHUSIMH CITyXa!
— B IeyaTHOU ¢opme,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Z[J'Iﬂ JIMI ¢ HAPYIICHUAMU OIIOPHO-ABUI'aTCIIBHOI'O aIlrapara:

— B IeyaTHOU ¢opme,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEpEYCHb MOXKET OBITh

oOyuarouxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOT MU

KOHKPETU3HUPOBAH B 3aBHCUMOCTH OT KOHTHHI'CHTA

B mponecce nperogaBaHud IUCHUIIIIMHBI UCIIOJIB3YIOTCA CIICAYIOIIUC MCTOBI:

- JICKIIUH,

- IMPOBEACHHUC ITPAKTHUYCCKUX 33.H5[TPII>1;

— JIOMAITHUE 3a/IaHus;
- OTIpoc;

— WHIAUBUAYAJIIbHBIC IMIPAKTUYCCKUC 3aJIaHUA;
- KOHTPOJIbHBIC pa6OTBI;

— TCCTUPOBAHUC,

- KOHCYJIbTalluUN npenoaaBaTeJleﬁ;
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— CaMOCTOsATENbHAsL paboTa CTYAEHTOB (M3y4eHHE TEOPETUUECKOTO MaTepuana,
IIOATrOTOBKA K J'Ia60paTOprIM 3aHATUAM, BBITIOJTHCHHUC JOMAIlTHUX pa60T U MTHAUBHUOYAJIbHBIX
THUIOBBIX PACUYETOB, MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jl1g ipoBeIeHMsI BCEX JIEKIIMOHHBIX M TPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH HCIIOIb3YIOTCA
MYJIbTUMEUIHBIE CPEACTBA BOCIPOM3BEICHHUS aKTUBHOTO  COJIEPKHUMOTO, ITO3BOJISIONIETO
CIlyIIaTeJI0 BOCHPUHUMATH OCOOCHHOCTM HM3y4aeMOro MaTepHaja, 3adacTyl0 HIparoline
peIaloIyl0 poJib B MOHMMAaHUHM W BOCIPHUATHH, a Takke (POpMUpOBaHUH IMPO(HECCHOHAIBHBIX
KOMHGTCHHHﬁ. HHTCpaKTI/IBHI)IC AYAUTOPHBIC 3aHATUA C UCIIOJIB30BAHUEM MyJIBTHMeIIHfIHBIX CUCTEM
MO3BOJISIIOT aKTUBHO U 3(p(h)eKTUBHO BOBJIEKATH yJalmIUXCS B Y4e€OHBIH IPOLIECC M OCYHIECTBISTH
oOpartHyto cBs3b. [loMrMO 3TOTO, CTAHOBUTCS BO3MOXKHBIM 3((PEKTHBHOE 00CYKACHUE CIOKHBIX U
JTMCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM.

IIo I/I3y‘laeMOI\/JI JUCHUIINIMHE CTyACHTaAM MNPCAOCTABIACTCAd BO3MOXHOCTE OTKPBITO
I10JIb30BAaThHCA (B TOM YHCJIC KOIMUMPOBATH HA JIMYHBIC HOCUTCIIN I/IH(l)OpMaU;I/II/I) IIOATrOTOBJICHHBIMU
BCAYIIUM JAaHHYIO JUCHHUIIMHY MPETIOAaBaATCIIEM MaTCpralaMi B BUJIC IJIEKTPOHHOI'0 KOMILJIEKCa
CONPOBOK/IEHN S, BKIFOUAIONIETO B ceOs:

- OJICKTPOHHBIC KOHCIICKTEI J'IeKIIHfI;

- AJIEKTPOHHBIE TUIAHBI MPAKTUYECKUX (CEMHUHAPCKUX) 3aHSTHIA;

- AJIEKTPOHHBIE BapHAHTHl YYEOHO-METOJMYECKUX MOCOOWU JIJIsi BBITOJTHEHUS
ab0paTOPHBIX 3aJaHUH;

— CITMCKH KOHTPOJBHBIX BOIIPOCOB K Ka)K)IOﬁ TEME U3YyHaEeMOI'0 KypcCa,

- pa3zHO00pa3HyIO JOMOJHUTEIBHYIO JIUTEPATYPY, OTHOCSIIYIOCS K M3ydaeMOn
IMCUUIUIMHE B 3JCKTPOHHOM BHUE (B pa3jMYHBIX TEKCTOBBIX (hopMmaTax W TrpadUuecKux
dbopmarax, a Takke B popmarax *.pdf, *.djvu.

ConpoBOXKIEHHE CAMOCTOSITEIILHON pabOThI CTY/IGHTOB TaK)Ke€ OPraHU30BaHO B CIEIYIOIINX
dhopmax:

- YCBOEGHHE, JIOTIOJTHEHUE W BHHKAHWE B pa3OMpaeMble pa3eibl AUCIUTLTAHBI
IIPH TIOMOIIM 3HAHUHU MOJYYaeMBbIX IO CPEJICTBAM U3yUCHHS PEKOMEHIYEMOW JIUTePaTyphl U
OCYIIECTBIISIEMOE MTyTeM HaIMCaHusl peepaTUBHBIX PadoT;

- KOHCYJIbTAIlMH, OPTaHU30BaHHBIC JUISI Pa3bSICHEHHS MPOOJIEMHBIX MOMEHTOB
IpPH CaMOCTOSITEIbHOM HM3Y4YCHUH TEX WU HHBIX acIeKTOB pa3JIeIOB YCBaWBaeMOM
nHGpOpMAIINY B AUCIHUILTHHE.

OcHoBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHHU, HCIIOJIL3YeMbIC B Y4EOHOM IpoIiecce:

— WUHTEPAKTHBHAS JICKIUS C MYJIbTUMEIUHHOW CHCTEMOW C aKTHBHBIM
BOBJICYCHHUEM CTYJICHTOB B y4eOHBIN TpoIiecC U 00pPaTHOM CBS3bIO;

— JICKIIMU C TIPOOJIEMHBIM H3JI0KCHUEM;

— 00CYX/IEHUE CIIOKHBIX U JJUCKYCCHOHHBIX BOIIPOCOB M MPOOJIeM U pa3peiicHue
npobiem;

— KOMITBIOTEPHBIE 3aHATHS B pPEeXUMaxX B3aWMOJICHCTBHUS «IIperojaBaTellb —
CTYIEHT», «CTYJEHT — MPENOaBaTeNby», «CTYJICHT — CTYICHTY;

— TEXHOJOTUM  CMEIIAHHOTO  OOydYeHHUs: JUCTAaHIMOHHBIC 3aJaHusi W
yIpaXHEHHsI, COCTABJICHHE TJI0CCapUEB TEPMHUHOB U OTIPEICICHH, rpynnoBbie MeToabl Wiki,
WHTEPHET-TECTUPOBAHNE U aHKETHPOBAHUE.

HNuTepakTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTHH, UCTIONBE3YEMbIE B ayTUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTHUS Pa3BUTHUS KPUTUIECKOTO MBIIIIJICHUS;

— JICKIIUU C TIPOOIEMHBIM U3TI0KEHUEM;

— WCIIOJIb30BaHUE CPEJICTB MYIbTHME/INA;
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— M3YYCHHE U 3aKpEIUICHHE HOBOTO MaTepuasa (MHTepaKTUBHAsS JIEKIUs, padoTa
C HArjsigHBIMM TMOCOOUSIMHM, BHUJICO- U ayJuoMaTepHallaMH, HCIOJIb30BAHUE BOIIPOCOB,
Cokparuueckuil 1ua-
JI0T);
— OOCYXJICHHE CIIO)KHBIX W JUCKYCCHOHHBIX BOIPOCOB M MpodieMm («3aiimu
MO3UIMIO (IIKaJa MHEHHI)», MPOEKTUBHBIE TeXHUKH, «OIUH — BIABOEM — BCE BMECTEM,
«CMeHH ITO3ULIHION,
«/luckyccust B cTUIIE TENIEBU3MOHHOTO TOK-IIOY», A€0aThl, CAMIIO3UYM);
— paspemienue mpodiem («JlepeBo pemenuitn», «Mo3roBoit mrypm», «AHAIU3
Ka3yCoOB»); — TBOPUECKHUE 3aIaHNs;
— paboTa B MaJIbIX IpyIIax;
— WCIIOJIb30BAHNUE CPEACTB MYJIbTUMEINA (KOMITBIOTEPHBIE KIIACCHI);
— TEXHOJIOTHSI KOMITBIOTEPHOTO MOJICTUPOBAHUSI UYUCIEHHBIX pacyeToB B
nmwkenepHnomatematudeckon cucteme MATHCAD (unum  cuctemMe  KOMIBIOTEPHOMU
marematuku MATLAB).

21.]'[?1 JU € OrpaHU4Y€HHBIMHW BO3MOXHOCTAMHU 3I0POBBA IMPEAYCMOTPCHA OpraHu3anus
KOHCYHBT&HI/Iﬁ C UCTIOJIb30BaAaHUEM 3J'I€KTpOHHOI71 TIOYTHI.

4, OueHovHbIe CpeaCcTBA IJIs1 TEKYIIEr0 KOHTPOJISl yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAMHU

4.1. ®oHJ OLEHOYHBIX CPeCTB /sl MPOBeJAeHUs TEKYIIero KOHTPOJIs

@DOH/JT OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS TEKYIIIET0 KOHTPOJIS COEPIKUT:

— KOHTPOJIbHBIE BOIIPOCHI 10 Y4eOHOM mporpaMme;

— MpaKTUYEeCKUe 3aJaHus 1o yueOHOIl mporpamme;

— TECTOBBIE 33/1aHus 110 yueOHOIl mporpamme; — TeMbl pedepatoB 1o yueOHoil mporpamme; —
KOHTpPOJIbHBIE Pa0OTHI IO y4eOHOM IIporpamMmme.

KoHTpoabHbIe BONPOCHI 110 y4eOHOIl mporpamMmme

B nmpomecce moAroToBKM M OTBETaM Ha KOHTPOJbHBIE BOMPOCH (POPMHUPYIOTCS H
onenuBaroTcst Bce TpeOyempie ®I'OC u OOIl mns nanpaBinenus 03.03.02 dusuka (mpoduiib:
OynnamenrtanbHas ¢usuka) kommnerennun: OK-7, OITK-1.

Hwxe npuBoasaTCs IpUMEpPBl KOHTPOJBHBIX BOIIPOCOB JIJIsl paboveii mporpaMMBl.

[TonHbIIT KOMIJIEKT KOHTPOJIBHBIX BOMPOCOB JUIS BCEX pa3lenoB pabodeil MporpaMMbl
npuBogutcs B POC nucuumiunbl b1.5.07.06 «®u3nka aTOMHOTO s/ipa ¥ JI€MEHTAPHBIX YaCTHUI).

2. Snepnbie cuabl. Mogean siapa.

K kxaxomy kiaccy B3aMMOJEICTBUIM OTHOCHUTCS SIAEPHOE B3aUMOJIEICTBUE?

KaxoBbI OCHOBHBIE CBOMCTBA SAECPHBIX CHUII?

Kak noka3ars 3aps10By0 HE3aBUCUMOCTD SIACPHBIX CHUII?

Uro sBRseTCS MOATBEPKACHUEM HENIEKTPUUECKOU IPUPOIBI SIAEPHBIX CUIT?

Kak oOBSICHUTH NPHONIM3UTENBHOE MOCTOSHCTBO YAENbHOM SHEPrHMM CBS3U B spe C
YBEJIIMYEHUEM UUCIIa HYKJIIOHOB?
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Yem 00yCIOBICHO CHIDKEHHE YIENbHON 3HEPruu CBs3U B siApax K KoHIy Ilepmonndeckoit
CUCTEMBI DJIEMEHTOB?

B uem 3akiroyaroTcs aHaJIOTUH U pa3InyMsl siiep U aTOMOB?

B uem cx0/cTBO U B UeM pas3jinyue rpaBUTALMOHHBIX, AIEKTPOMArHUTHBIX U SJIEPHBIX CUI?

Paccuuraiite sHEPruI0 KyJOHOBCKOTO OTTAJIKMBaHUsI HAa paccTosiHUM 1 ¢M Apyr ot apyra.

Ha ocHOBaHMY Yero MOKHO TPUHTH K KanexbHOU Mojenu siapa? OTBeT 000CHYMTE.

B uem 3akmrouaercst cyTb 0007104€YHOM MO siipa?

[Touemy Ju1st OrIMcaHUsl aTOMHBIX SA€P NPUMEHSIOTCS Pa3IMuHbIe MOEITH?

[Touemy 10 cux Hop He co3/aHa eluHasi TEOPUsI AaTOMHOTIO sipa’?

Kakwue npencraBieHust 0 CBONCTBaX HYKJIOHOB B si/Ipe JaeT KaneslbHas MoJieb? 000104euHas
Mozenb? CKOIbKO HYKIOHOB MOKET HAXOJIUTHCS B S,ApE HA CAMOM HU3KOM KBAaHTOBOM YpOBHE?

6. ®u3nyeckue OCHOBBI 1€TEKTOPOB YACTHIl M PAAHOAKTHUBHBIX H3J1yYeHHd.

UTO N1€KUT B OCHOBE METOJIOB HAOJIOICHUS M PErUCTPAIIUU PATUOAKTUBHBIX U3ITYyICHUI?

KakoB mnpuHIMI JeMCTBUS MOJIYIPOBOJHUKOBOTO cueTdunka? B dyeM mnpeumyiiecTBo
WCMOJIb30BAHMS TBEPJIOM CPEbI O CPABHEHHUIO C Ta30M?

B 4eM cx0CTBO M paznuyue 3JIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

Kakune BO3MOXKHOCTH JJI UCCIIEIOBAHUSI OTKPBIBAOTCS IPU MOMEIEHNH KaMepbl Buiibcona
B MarHuTHoOE noJie?

[IpuBenuTe, MOSACHUB, OCHOBHBIE XapaKTEPUCTUKU JIETEKTOPOB.

JlaiiTe XxapakTepUCTUKY SBJICHUS, JIEXKAILETO B OCHOBE PA0OTHI YEPEHKOBCKOTO CUETUYHKA.

B geMm cxo/cTBO 1 paznuyune BUILCOHOBCKOU U mudPy3noHHOM Kamep?

Kaxk B 4epeHKOBCKOM CUETYMKE MOXKHO Pa3/IeIuTh YaCTULIBI 10 Maccam?

Uewm sydnie perucTpupoBaTh BEICOKOIHEPI€TUYHBIE MUKPOYACTHLIBI: KaMepoil Buiibcona mim
My3bIpbKOBOM Kamepoit? [Touemy?

Kakue u3 mpuBEACHHBIX CUETUYMKOB MOTJU Obl OBITh OOBEAMHEHBI €IMHBIM Ha3BaHHUEM
«ra3opaspsiHbIe CYETUUKN»?

B uem 0OIIHOCTE U pa3inyure BCEX PACCMOTPEHHBIX TPEKOBBIX IETEKTOPOB?

[louemy mnpomnopruoHaigbHas KamMepa OJHOBPEMEHHO BBIMOJHSIET (PYHKIUH TPEKOBOTO
JeTekTopa?

B xakux TpeKOBBIX I€TEKTOpax P IPOUMX PABHBIX YCIOBUSX JJIMHA TPEKa caMasi KOpoTKasi?
[Touemy?

Mo2xHO 111 ¢ TOMOLIBIO cueTUrKOB I elirepa—Mrosuiepa usmepsaTe s3Hepruto yactun? [louemy?

IIpakTHYeckue 3aJaHusA 0 y4eOHOI porpamMmme

B nmpomecce mMOATOTOBKM U BBINOTHEHUS TMPAKTUYECKUX 3aJaHuil  (OPMUPYIOTCS U
ouenuBatorcst Bce TpeOyemble @I'OC u OOIIl ans nanpasienus 03.03.02 dusuka (mpoduiib:
OynnamentanbHas ¢pusnka) kommnerenmun: OK-7, OITK-1.

Hwxe npuBoAsTCS MpUMEPHI MPAKTUYECKUX 3aJaHUi A1 paboueil mporpaMMBl.

[TonHbBIIT KOMIUIEKT MpPaKTUYECKUX 3aJaHWil AT BceX pas3AenoB pabodeld MporpaMMmbl
npuBouTcs B POC nucuumiunbl b1.5.07.06 «®u3rka aTOMHOTO si/ipa ¥ 3JIEMEHTAPHBIX YaCTHUIL.

7. BzaumopeicrBue H3J1y4eHHs BELECTBOM.
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1. Onpenennutp, BO CKOJIBKO pa3 yMEHBIIAETCSI MHTEHCUBHOCTh Y3KOT'O Iy4Ka TEIIOBBIX
HEHUTPOHOB NOCJE NPOXOXKAEHUS IJACTHH aJOMUHUS ToJMHONW 3 cMm. Ha BbIXoJe M3 IIacTHH
PErUCTPUPYETCS TYYOK IEPBOHAYAIBHOM IIUPUHBI.

2. [IoTOK HEHTPOHOB M3 pEaKkTopa, MMEIOLIUX MAaKCBEJUIOBCKOE PpaCIpEieeHHE IO
ckopoctsim ¢ Temrieparypoid T O370K |, mpomyckaercs uepe3 TOHKHA TOTHKPUCTAIUIMYECKUNA (QHIIBTP
M3 TPECCOBaHHOro mopoiika rpadura. Haltu, kakas 10Jis HEUTPOHOB MPOXOJIUT Yepe3 TaKOu
GuIBTp. MakcHManbHOE MEKIIOCKOCTHOE PACCTOSIHME JUIS PEIeTKH rpadurta paBHo 3,35 - 10710 m.

3. Haiitu cpeanroro mymmny cBo60o1HOTO podera [-kBaHTOB B cpejie, CI0H MOJIOBUHHOTO
ocnadyieHust KOTopoit paBeH 4,50 cMm.

4. Boruncnuts sHepruto [-kBaHTa, 00pa30BaBIIETO B MOJIE MOKOSIIErOCs TSHKEIOTo sSapa
napy 3JeKTPOH—TIO3UTPOH, €CITH H3BECTHO, UTO JIIsI Kaxko# gactuis! napel BO 03,0K7 cOcm.

o. CKOJIBKO CJI0€B TIOJJOBUHHOTO OCJIa0JIeHNUs B IJIACTUHKE, OCJIa0IIAOMIeN y3KUH My4OK
MOHO?HEPTeTUYECKOTO PEHTTeHOBCKOTO M3nydeHus B 1000 pa3?

8. IIpoxo:kaeHue 3apsAKEeHHbIX YaCTHIL Yepe3 BellecTBO.

1. OHGHI/ITB, Kakas J0JIA IMPOTOHOB KOCMHUYECKOTO HU3JIYYCHUA )IOI\/’IHGT J0 MOBEPXHOCTHU
3eMIIM, HEe UCTIBITaB JIEPHOTO B3aUMOAECUCTBHS. [IpOTOHBI yIbTpapeaTHBUCTCKHE.

2. OneHnTh, HACKOJIBKO TOJIIA 3eMJIM OCIa0IsIeT MOTOK HEHTPUHO, MPHXOJMISANIUX C
MTPOTHUBOTIOJIOKHOM CTOPOHBI 36MHOTO Mapa. Y CPeJHEHHOE 0 IHEPreTHUECKOMY CIIEKTPY CEUCHHE
TIOTJIONIEHNS HEHTPHHO Ha aTOMHBIX si/ipax rpyHTa pasHo 005,52/ci®. Db dexTHBHAS OTHOCHTEIbHAS
aTomHas Macca AOS0.

3. HaliTu KuHeTHuYecKyl0 »HEpPrur0 OSJIEKTPOHOB, KOTOpPbIE, MPOXOJAS Cpeay ¢
nokaszatenem npenomsienns N 01,50 usnydaror ceet mox yrinom 00300 x mampaBieHHI0 CBOEro
JIBUKCHHUSI.

4, BrrunciuTh paaranmoHHbIE IOTEPH AIIEKTPOHA ¢ KUHETHYECKOM sHeprueit 20 M»B na
€IMHUILLY TYTH B aJIFOMUHUU.

5. Bo ckonbko pa3 pagualioHHbBIE TMOTEPU DJIEKTPOHA B CBUHIE OOJjblle, 4YeM B
AITFOMUHUU?

TecToBbIE 321aHUS 110 Y4eOHOM MporpaMmme

B mporuiecce moAroTOBKY U BBIMOJHEHUS TECTOBBIX 3a/laHUN (OPMUPYIOTCS U OLICHUBAIOTCS
Bce Tpedyembie PI'OC u OOII mna nanpasienus 03.03.02 ®Ousuka (nmpoduns: OyHaameHTanbHAS
¢uzuka) komnerenuu: OK-7, OIIK-1.

TecToBbIE 3a1aHUSA COCTOUT U3 PsAa TEOPETUUECKUX BOIPOCOB IO TEMAaTUYECKUM pa3zaeiam
paboueii mporpaMMbl y4eOHOM TUCLIUIUIMHBL.

Cucrema OLIEHOK BBINOJIHEHNUS KOHTPOJIBHOIO TECTUPOBAHMSL:

— «OTIINYHO» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 85% 110 100%;

— «XOPOIIO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 70% 10 84%:;

— «yZIOBJIETBOPUTEIIHO» — KOJMYECTBO IPABUIIBHBIX OTBETOB OT 55% 110 69%.

Huxe npuBoIuTCs IpUMEPBI KOHTPOJIBHOTO TECTUPOBAHUS B BUJIE JBYX BAPUAHTOB TECTOBBIX
3aJJaHui K pa3zieny 2 yueOHO! AUCIUIITUHBI.

[TosHBIN KOMITJIEKT TECTOBBIX 3aJIJaHUM ISl BCeX pa3zesioB paboueil mporpaMmbl IPUBOIUTCS
B ®OC muciuminnel b1.5.07.06 «®u3nka aTOMHOIO /1pa U JIEMEHTAPHBIX YaCTULD».
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Tect Ne 1.

1. Onpenemuts Maccy msotomna %7 N, ecnu m3MeHeHMe Macchl NpH 0OPA30BAHUM SIPaA
cocrasisier 0,2508010 %7 kr:

1) 2,48010 % kr;
2) 1,96010 2° kr;
3) 19,6010 2° xr;
4) 2,48010 2 xr;
5) 24,8010 27 kr; 6) 3aTPyaHSIOCH OTBETHTS.

2. OmnpenenuTh BO CKOJBKO pa3 HayallbHOE KOJIMYECTBO SACP PAAMOAKTUBHOIO H30TOIA
YMEHBIIUTCS 33 TPH T0J1a, €CJIM 32 OJIMH T'OJl OHO YMEHBIIUIIOCH B 4 pasa:

1) B 128 pas3;

2) B 32 pa3sa;

3) B 256 pas;

4) B 64 pasa;

5) B 16 pa3; 6) 3aTpyAHSIOCH OTBETUTb.

3. Bo CKOIIbKO pa3 MeHbIle HEHTPOHOB COAEPIKUT s11po atoMa azoTa ~47 N, uem spo nunka

s06sZN: 1)
2,5;

2) 2;

3) 5;

4) 3.6;

5) HeT IPaBUJIBHOTO OTBETA; 6) 3aTPYAHIIOCH OTBETHTH.

4. OmnpenenuTs NEpUOJ TOJypacHala pPaJAuOAaKTUBHOIO H30TOMNA, €ciaM 5/8 HavyaibHOTO
KOJIMYECTBA AP ITOTO U30TOIA pacranach 3a Bpems t = 849 c:

1) 12 mun;

2) 36 muH;

3) 24 muH;

4) 18 muH;

5) 20 mMuH; 6) 3aTpyAHSIIOCH OTBETUTb.

5. OnpenenuThb, Kakyto JOJIK0 KHHETUYECKON 3HEPTHH TepseT HEUTPOH MPH YIIPYTOM CTOJIK-

12C , eciM mocye CTONKHOBEHHMS YaCTHIBI JIBHYKYTCS
HOBEHHH C MOKOSIIMMCS SJPOM YIJIEPOJA 6 BJAOJIL OJHON IpsAMOM. Maccy HEHTpaJIbHOTO aTtoMa
yrilepoia TIpUHATH papHoi 19,92720107%7 kr:
1) 0.288;
2)0.332:
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3) 0.466;
4) 0.178;
5) HeT NMPaBUJIBHOTO OTBETA; 6) 3aTPYJHIIOCH OTBETHTb.

6. Nmeetcst 4 T painoakTUBHOTO M30TOMA K0OambTa. CKOJILKO rpaMMOB KOOaIbTa paciaieTcs
3a 216 cyt, ecnu ero nepuoj noiypacmnana 72 Cyr:

1) 5.4;

2) 2;

3) 3.5;

4) 4;

5) HeT MPaBUJIILHOTO OTBETA; 6) 3aTPYIHIIOCH OTBETHTh.

7. B szpo aroma asora 7 N nonmanaer o-yactuna u ocraercsa B HeM. IIpu 3ToM 06pasyercs
SJIPO HEKOTOPOTO JIEMEHTA M HCITycKaeTcs MPOTOH. KakoB MOpSIKOBEII HOMEp 3TOTO JJIEMEHTA B
MEepUOIMYECKOIN CUCTEME 2JIEMEHTOB MeHeneena:

1) 6;

2)9;

3) 8;

47,

5) HEeT MPaBUIBHOTO OTBETA; 6) 3aTPYAHIIOCH OTBETHTH.

8. SInpo atoma m3otoma kucnopoaa s O mperepmesaer B-pacnan

158 O0157 NO O0en .

150 pasna 15,003072 a.e.M., KHHETHYECKas PHEPIUsl POJMBLIErocs MO3UTpoHa W =

Macca aToma g
8010 xx. Ecnu kuHeTH4eckas SHeprys 06pa30BaBIIErocs sSapa NpeHeOPex KMo Malia, TO SHEPrHs
HEHUTPUHO paBHA:

1) 1,99010° "3 [Ix;

2) 1,99010 ' JTx;

3) 2,66010 13 JTx;

4) 2,66010 ' JIx;

5) HeT MPaBUJILHOTO OTBETA; 6) 3aTPYAHIIOCH OTBETHTb.

9. B nenouke paauoakTHBHBIX mpespamieHuii 2°U B *°’Pb conepikurcss HECKONBKO O U

OpacniazoB. CKONBKO pacnaioB B 3TOU IETOYKe:
1) 13;
2) 11,
3)9;
aHr.
5) 15; 6) 3aTpyAHSIOCH OTBETHUTB.
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10. Momisocth atomuoii cranmuu 200 MBT. Pacxon sinepHoro roprouero 2°U B Teuenue
cyrok cocrtasisieT 540 r. [Ipu nenenuun oanoro sijpa ypana Boiaensercs 200 MaB sueprun. KIT
9TOM CTaHIIMU PABEH:

1) 24%;

2) 28%;

3) 32%;

4) 35%);

5) 39%; 6) 3aTpyAHAIOCH OTBETUTD.

Tect Ne 2.

1. Inuna BonHsl roaydoro cseta 500 HM, a sxentoro 600 HM. DOTOHBI KAKOTO CBETa UMEIOT
OOJIBIITYIO SHEPTHUIO:

1) rony6oro;

2) xenToro; 3) sHepruu (JOTOHOB OJTUHAKOBBIE.

2. Ecny MMHKOBYIO IJIACTUHKY OCBEUIaTh CHHUMH JTy9aMHU C HEOOJIBIIIONH MHTEHCHBHOCTHIO,
TO poTodPPexT He Bo3HUKaeT. Bo3HukHeT 11 poTodrddexT, ecan yBenMuuTh HHTEHCUBHOCTh CHHUX
Jydell B HECKOJIBKO pa3:

1) na; 2)

HET.

3. Bo Bpemst hoToapdexra npu yMeHbIIIEHU HHTEHCHBHOCTH CBETA KOJIMYECTBO JICKTPOHOB,
BBIPHIBAEMBIX CBETOM C TIOBEPXHOCTH MeTaylia 3a | c:

1) yBenmumuBaeTcs;

2) ymensbIaercs; 3)

HE U3MCHSETCSL.

4. Jla merauia ¢ pa3HbIMH pabOTaMU BBIXOJIA DJEKTPOHOB OCBELIAIOTCS CBETOM C
OJIMHAKOBOM JIJIMHOW CBETOBOHM BOJIHBI, OOJIBINEH KpacHO# rpanuibl dotodddekra. U3 kakoro
MeTaiia GOTOAIEKTPOHBI BBUIECTAIOT C OOJIBIIEH CKOPOCTHIO:

1) u3 MeTaiia ¢ OoJblIel pabOTON BBIXO/1a;

2) 3 MeTa/lla ¢ MEHbIIIeH paboTol BeIX0a; 3) U3 000MX METAIOB (POTOIIEKTPOHBI

BBUIETAIOT C OJIMHAKOBOI CKOPOCTHIO.

5. Kakoii 351eKTpo1 HE0OOX0MMO OCBEIATh B MOJYIPOBOAHUKOBOM (OTOIIEMEHTE, YTOOBI
BO3HUK (POTOIPPEKT:

1) p-noJIyNIPOBOIHUK;

2) N-MOJYIPOBOIHHUK;

3) p-n mepexoy.

6. CKOHLKO QJICKTPOHOB COACPIKUTCA B 3J'ICI(TpOHHOI71 O6OJ’IO‘-IKC HeﬁTpaHLHOPO aToMa, B
ATOMHOM SAApC KOTOPOI'0 COACPIKUTCA 4 IMPOTOHA U 5 HeﬁTpOHOBI

1) 0;

2) 4;

3) 5; 4) 9.
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7. Yewm oTaMuaeTcs U3Iy4YEHUE JIa3epa OT U3JIyUEHUS JIaMIIbl HaKaJIMBaHuUs: 1)
Ja3€pHOE U3IYyYEHUE KOTEPEHTHO, a JIaMIIbl HAKAJIMBAHUS — HET; 2) U3Iy4eHHe Ja3epa
HEMOHOXPOMAaTHYHO, a JIAMIIbI — MOHOXPOMAaTHYHO; 3) JIa3ephl CO3Jat0T HAIIPaBICHHOE
U3Iy4EHUE, a JaMIIbl — HET.

8. B kakoM U3 mepeuncieHHBIX HUXKE TPUOOPOB, POX0XKACHUE OBICTPO 3apsKEHHOM
YaCTHIIbI BBI3BIBAET 00OPA30BaHME CKPBITOTO M300paKEeHUs ciea 3TON YaCTHIIbI:

1) cuetuuk ['eiirepa;

2) kamepa BuibcoHa;

3) my3bIppKOBast Kamepa; 4) TOJCTOCOHHAs (OTOIMYITBCHS.

9. U3 pammoakTHBHOTO BEUIeCTBA BBUIETAIOT O-, O- 1 O-myun. Kyna OynyT oTKIOHSTBCS O- H
O-nmyun:

1) a-ny4u BiieBo, O-my4un BripaBo;

2) o-my4u BpaBo, O-my4au BiieBo; 3) a-my4n K Ham, O-my4au ot

Hac; 4) a-y4yu ot Hac, U-my4n k HaMm.

10. H3MmeHsercs 1M XAMHYECKas MPHPOAA DSJIEMEHTA TPU HCIYCKAHWH €To sjapamMu
raMMau3Jly4eHus:

1) na; 2)
HCT.

KonTposabHbIe padoThI 10 y4eOHOH porpaMmme

B mpouiecce moaroTOBKYM U BBIOJTHEHHS] KOHTPOJIBHBIX PA00T (POPMHUPYIOTCS U OLICHUBAIOTCS
Bce TpedyeMbie ®I'OC u OOII ansa nanpasnenus 03.03.02 dusuka (nmpoduns: OyHIaMeHTaTbHAS
¢uzuka) komnerenuu: OK-7, OITK-1.

Huxe npuBoanuTcs npuMep KOHTPOJIbHOM pabOTHI.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX paboT s pabouedt mporpammbl npuBoautcs B GOC
mucuuiiuiel b1.5.07.06 «®u3uka aToMHOTO Ipa U JIEMEHTaPHBIX YaCTUID).

Kontpoabnas padora Ne 3

Bapmanr 1.

1. HenoaswxkHas yactuna maccesl M pacnanaercs Ha 2 [-kBanTta. Onpenenure UMIYIbe
kaxoro O-kBaHra.

2. B HavanbHBIH MOMEHT aKTHBHOCTh HEKOTOPOro M3oToma cocraisma 1,2010° Bk.
KakoBa OynieT ero akTHUBHOCTb 110 MCTE€UEHUH TTOJIOBUHBI ITEpHO/1a oTypacnaia’?

3. Ipu nenenuu oxHoro siapa U Ha aBa Ockonka Bblaensercss okosio 200 MboB

sHepruu. Ckonbpko sHepruu (B J>K) BeIIEIUTCS MPU CKUTAHUH B siiepHOM peaktope 20-Tu rpaMMOB
3TOr0 n3oromna?
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Texymmii ¥ pyOeXHBIH KOHTPOJb OCYHIECTBISIOTCS IO KOHTPOJIbHBIM BOIIPOCaM MO
M3y4yaeMOW JHMCUHUIUIMHE, MO HWTOraM BBIMOJHEHUS J1a0OpaTOpHBIX pabO0T M WHAWBUAYATbHBIX
MPAaKTUYECKUX 3a/IaHMi, B (hopMe TECTOBBIX 33JaHUH WM B BUJIE MTOATOTOBICHHOTO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPEICTB IJIsl MPOBEAeHHS MPOMEKYTOUYHOMH aTTeCTAIUH

4.2.1. Bomnpochbl, BBIHOCUMBbIE HA IK3aMeH MO TUCHUILUTNHE «DH3UKA ATOMHOIO /1Pa U
3JIeMEHTAPHBIX YACTHUID 1Ji51 HanpaBJjeHus: moaAroroBku: 03.03.02 duszuka

B mporecce moaroToBKH U caauu 3x3aMeHa (POPMHUPYIOTCS U OIEHUBAIOTCS BCE TpeOyeMble
OI'OC u OOIl mnsa nanpasnenust 03.03.02 ®usuka (mpoduiab: DyHIamMeHTalbHAs (QU3UKA)
xommnerennun: OK-7, OIIK-1.

1. OO6mue cBoiicTBa aTOMHBIX siiep. [IpoToH-HEUTPOHHAST MOJIETH SIpa.

2. 3apsii, pa3Mepbl, U Macchl siiep. Metoasl ux omnpezaeneHus. M3otombl, n3o0apsi,
M30TOHBI. [JIOTHOCTH sIIEPHOTO BEIIECTBA.

3. N3mepeHuss B MUKpOMHpPE W €AUHUIBI U3MEPEHUsT (PU3UIECKUX BEITUYHH B SICPHON
¢buzuke.

4. OHeprus cBs3u a1pa. [lomysmnupuueckas popmyna Baitiizekkepa 11 SHEPTUH CBSI3U
spa.

5. N-Z nuarpamma aTtoMHBIX snep. Maruueckue sapa. CTaOWIbHBIE U PAIUOAKTHBHBIC
sypa.

6. CnuH ¥ MarHUTHBII MOMEHT HYKJIOHOB M siapa. SaepHblii mMarHeToH. MeTomsl
oTpeNieJICHUs CIIMHA U MarHUTHOTO MOMEHTA Si/pa.

7. CBepXTOHKasl CTPYKTypa CHEKTPAJIbHBIX JUHHUHU. JIMMOJBHBIA W KBaJIPYyNOJIbHBINA
ANEKTPUYECKHUE MOMEHTHI SIIpa.

8. KBaHTOBOMEXaHMYECKOE OIMCAHUE SIACPHBIX COCTOSIHMH. YETHOCTh BOJHOBOU
¢byakuuu. bo3ons! u pepmuonsl. [Ipunnumn [Taynu. CtaTuctuku suep.

9. N3otonuueckuii crivH sapa. [IpocTpancTBeHHAss HHBEPCHUS. 3apsI0BOE CONPSDKECHHE.
Oo6pamenue Bpemeru. CPT-Teopema.

10. Kanenpnas mozaens sapa. O6aacTh NPUMEHEHUS U HEOCTATKH KaIleIbHON MOJIEIH.

11. ®dusnyeckoe 000CHOBaHWE 000J0YeYHOW Mojenu suapa. OOnacTb TPUMEHEHUS W
HEIOCTATKH 000JI0YEYHOH MOJEIH.

12. O06o01eHHass MOJICIb SApa U 00J1aCTh €€ TPUMEHEHUS.

13. OO0mme cBOMCTBA SAACPHBIX CHII. ME30HHAs TEOPHS SACPHBIX CHIL.

14, JIeHTpOH — CBs3aHHOE COCTOSIHUE B N-p-cucteMe. OCHOBHBIC XapaKTEPUCTHUKU
JNEUTPOHA.

15. XapakTtep u crnenudpuveckrue 0CoOEHHOCTH SAAEPHBIX CUI. HyKIOH-HYKIOHHBIE H
HYKJIOH-siZIepHbIe B3auMoieicTBus. O01acTh CTAOUIBLHOCTH SED.

16. Meton paccesHust B (pu3MKe aTOMHOTO Sijpa W SJIEMEHTAPHBIX YaCTHUIl. AMIUIUTYIa
paccestHust Ha aape u GopmdakxTop siapa.

17. PannoaktuBHBIE mpeBpamieHus sAep. 3aKOHbl pPaJUOAKTUBHOTO pacnajga. Buasl

pazmoaKTUBHOTO pacraja.
18.  Annda-pacnaj snep. Mexanusm ajibda-pacnaja.
19.  Bera-pacnan sigep. DneMeHTHI TeOpUH OeTa-pacnaja.
20. Heiitpuno u ero coiictBa. HecoxpaHeHne 4eTHOCTH NpH c1a0bIX B3aUMOJCHCTBUSX.
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21.  T'amMma-u3iydeHHe AP U BHYTPEHHSISI KOHBEPCHUS SJIEKTPOHOB.

22.  Dddext Meccbayspa 1 ero NpakTHIECKOE MPHUMEHEHHUE.

23.  SlnepHble peakiuy. 3aKOHBI COXpPAaHEHHS B SAJCPHBIX PEAKLIUAX.

24.  Duepreruueckas cxeMma siiepHo# peakiuu. [lopor sHI03HEpreTHUECKO peakuy.
25.  MmmynbcHBIC AMAarpaMMbl PACCESTHUSI IPH SAACPHBIX B3aMMO/ICHCTBHSIX.

26.  3aKOHBI COXpAaHEHHS MOMEHTA KOJWYECTBA JBM)KCHHS, YETHOCTH U M30TOIMYECKOTO

CIIMHA TIPU SACPHBIX B3aUMOICHCTBUSIX.
27.  SlnepHble peakuuu ¢ 0Opa3oBaHHEM KOMMAYH] siipa. Pe30HaHCHBIC sIepHBIC PEaKITUH.

28. Peakuuu nipsimoro siaepHoOro B3auMoiecTBus. Peakuuu cpeiBa.

29.  BzamMojeicTBHE HEUTPOHOB C SIPAMH.

30.  SlnepHble peaknuM TOJ ACWCTBUEM JIETKHX 3apsHKEHHBIX dacTull. DoTosaepHbIe
peaKkuuu.

31.  ]JleneHue aTOMHBIX sJIep. DHEPTETUUCCKUE YCIIOBHS JCIICHUS U dJIEMEHTapHAs TCOPHS
JIETICHUA.

32. BriHyX/1IeHHO€ U CIIOHTaHHOE JenieHue sijiep. Bropuunsie HelTponsl. Koadduiuent
Pa3MHOKEHHUSL.

33. IenHO#1 MpoIiece SAepHOTO CICHHS U €ro IPAKTHYECKOE MPUMEHEHHE.

34.  Slnepusie peaktopbl. CHHTE3 JETKHX SIIIED.

35. Tepmosinepubie peakiuu. [IpoGiemMsl yrpaBaseMoro TEPMOSIEPHOTO CHHTE3A.

36. Snepubie peakuuu B 3Be31ax. [[pOTOHHO-TIPOTOHHBIA HHUKA. YTIIEPOIHO-Aa30THBIN
LAKIIL.

37. B3anmopelictBue 3apspKEHHBIX YacTHI, HEUTPOHOB M FaMMa-KBAHTOB C BEILIECTBOM.
[ToTepu sHEpruK Ha HMOHU3ALMIO U BO30YXICHUE ATOMOB.

38. OCHOBHBIE XapaKTEPUCTHKU MpoLEecca MPOXOKIACHUS 3apsDKEHHBIX YacTHI] 4epe3
BEILIECTBO.

39.  buosoruyeckoe IEHCTBHME MOHM3UPYIOIIUX H3TydeHHl. Jlo3uMeTpust U 3ammura oT
MOHU3UPYIOLIUX U3TyYEHUN.

40.  XapakTepucTHKa M3BECTHBIX THUIIOB  (YHJAAMEHTAJIbHBIX  B3aUMOJICHCTBUI.
KoHcTaHThI ¥ painycsl B3aUMOJECHCTBUS.

41. [ToneBass Teopus B3aUMOACHCTBUN JJIEMEHTAPHBIX 4YacTull. KBaHTBI moOJIEH,
MEPEHOCUYUKOB B3aUMOICUCTBUIA.

42.  Knaccuduxanus s3meMeHTapHbIX YacTull B pamkax CtangapTHoit Moaenu.

43. KBaHTOBbIE 4HMCIa U 3aKOHBl cOXpaHeHHUs. YacTulbl W  B3aUMOJICHCTBUSL.

Kinaccudukanus cTabuabHBIX U KBa3UCTAOMIIBHBIX 3JIEMEHTAPHBIX YaCTHII.
44, Yactunel u  anTtuyacTuipl. [lpuHiun 3apsgoBoro  comnpsbkeHus. CTpaHHOCTD.
YerHocTh. M30TONMMYECKHA CTTMH. 3aKOHBI COXPAHEHHS B MUPE 3JIEMEHTAPHBIX YaCTHII.

45.  Meroap! peructpanuu yactuil. Kinaccudukarus 1eTeKToOpoB 3JIeMEHTAPHBIX YAaCTHILL U
PallMOAKTUBHBIX M3JTyYCHHH.

46.  DKcrepUMMEHTaJIbHbIE METObl U3YUEHUS SJICPHBIX PEAKIUN U PEruCcTpalliy YacTHIl B
¢u3nKe BBICOKUX SHEPTUHl.

47.  OOmue NPUHLHUIBI YCKOPEHHUS DJEMEHTapHBIX 4YacTULl M sfep M (U3NYecKue
NPUHLUIBI pabOTHl YCKOpUTENEH.

48.  Knaccugukanus yckopuTeneil aneMeHTapHbIX 4acTHIl. MeTo 1kl U3MEepEeHHs CIMHOB U
MarHUTHBIX MOMEHTOB JIEMEHTAPHBIX YaCTHUI] U SAEP.

49, COBpeMeHHLIC MCTOAbI NOJTYUYCHUS ITYYKOB BBICOKUX BHGPFHﬁ. BCTpC‘-IHBIC IMy4YKH.
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50. OcHOBHBIE CBOWCTBA 3JEKTPOMArHUTHOIO B3aUMOJICHCTBUS. THUIIOBBIE MPOLIECCHI
3IEKTPOMArHUTHOTO B3aWMOICUCTBHUSL.

51.  Knaccudukaiuss ¥ KBaHTOBBIE XapaKTEPUCTUKHU aaPOHOB. BapHOHBI M ME30HHI.
Ksapku.

52. KBapkoBas cTpykTypa aapoHoB. L[BeTOBOE B3anMOICUCTBUE, MOHATUE O KBAHTOBOM
XpOMO/JINHAMUKE, TJIFOOHBIL.

53. M3zoTtommueckas W yHUTAapHas CUMMeETpHH. L[BeToBas CHMMETpPHs CHIIBHBIX
B3aumoaecTBuil. [loTeHIMaN CUIIBHOTO B3aUMOJEHCTBUSI.

o4, OCHOBHBIE XapaKTEPUCTHKU CJIA0OTO B3aMMOJCUCTBUS. 3aKOHBI COXpaHEHUS B
caObIX B3aUMOJICHCTBUSX.

55.  Cummerpunm u 3akoHbl coxpaHeHus. CPT-unBapumanTHocTh. Hecoxpanenue
MIPOCTPAHCTBEHHOM U 3apsI0BOM YETHOCTH B CIA0BIX B3aMMOICHCTBUSX.

56.  Mogens snmekTpociadoro B3auMoaeicTBus. [loHsITHE O JIOKATBHOW KaarOpPOBOYHON
WHBAPUAHTHOCTH U O CIIOHTAHHOM HapylIEHUU CUMMETPHUH.

57.  Ilpobnema oObenuHeHUs (QyHIaMEHTalIbHBIX B3auMmojeiicTBuil. Teopuss Bemukoro
00BeAMHEHHUS.

58. Mogens ropsiueit Bcemennoil. KocMmosormduecwii HyKJIIGOCHMHTE3 B ropsiaei
Bcenennoii. Hykimeocunres B 3Be3/1aX.

59.  Kocmmueckue nyan. CocTaB, IPOUCXOXKACHUE W PACHPOCTPAHEHHE KOCMHYECKOTO
n3I1y-
YEHUSI.

60.  OTKpbITEIE BOMPOCH (PU3UKU aTOMHOTO SApa M AIEMEHTAPHBIX YaCTHII, MPOOJIEMbI U
MEPCIEKTUBBI.

4.2.2. TemaTuka 3K3aMeHANMOHHBIX 32/1a4 MO0 AUCHUILUIHHE «DU3MKA aTOMHOT0 siipa
U 3JIeMEHTAPHBIX YACTHI» JJs1 HanpaBjaeHus noarorosku: 03.03.02 ®@usuka

Tema 1. DHeprus cBs3u siapa.

Tema 2. 3aKOH paJIMOAaKTUBHOTO pacraja.
Tewma 3. Ansda-pacnaz.

Tema 4. bera-pacna.

Tema 5. DddexkTuBHOE CEUeHUE PEAKITHH.
Tema 6. DHeprus peakium.

Tema 7. ITopor peakiuu.

Tema 8. DHepreTuueckrue ypoBHH sipa.
Tema 9. Pacniaz aneMeHTapHbBIX YaCTHII.
Tema 10. AHHUTHIAIUS SIIE€MEHTAPHBIX YACTHULL.
Tema 11. DHepreTueckuii IOpOr peakiuu.
Tema 12. JlenToHHBIE U OAPHUOHHBIE 3aPSIBL.
Tema 13. Ctpannocts. Tema

14. KBapku.

4.2.3. TlpuMepsl 3K3aMeHAIMOHHBIX OMJIETOB MO AUCHUIINHE «DU3NKA ATOMHOI 0
SIIPA ¥ 3JIEMEHTAPHBIX YACTUID /151 HanpaBJjieHusi noaAroroBku: 03.03.02 dusuka

BK3AMEHAIIMOHHBIN BUJIET Ne 1
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1. Oourre cBoiicTBa aTOMHBIX siep. [IpoTOH-HEHTPOHHAST MOJIENb Apa.

2. Cummerpun U 3akoHbl coxpaHeHus. CPT-unBapuantHocTh. HecoxpaneHue
MPOCTPAHCTBEHHOW U 3apsA0BOI YETHOCTU B CIIAOBIX B3aUMOJICHCTBUSAX.

3. 3amaua. (Pacmag wactuim.) OcranoBuBmiuiics [-Me30H pacnajncsi Ha MIOOH U
AHTUHEUTPUHO. HaliTH KNHETHYECKYIO SHEPTUIO MIOOHA.

SK3AMEHAIIMOHHBIN BUJIET Ne 2

1. 3apsiin, pa3Mmepbl, U Macchl siiep. Metoasl ux omnpezaeneHus. M3otormbl, n3o0apsi,
M30TOHBI. [IIOTHOCTH siIEpHOTO BElIECTBA.

2. DKcrepuMEHTAIbHBIE METObl U3YUYEHHUS SIIEPHBIX PEAKIIUNA U PErucTpaliy YacTHIl B
(u3MKe BBICOKUX SHEPTUH.

3. 3anavya. (AHHUTWISIOMS YacThll.) PensSTUBUCTCKMII MO3UTPOH C KHUHETUYECKOU
sHeprueil Ke Hanmeraer Ha NOKOSIIUMNCS CBOOOAHBIM 3JEKTPOH. B pesynbrare aHHUTHISAIUH
BO3HMKAIOT ABa [kBaHTa ¢ oquHaKoBbIMU SHEprusMu. Onpenenuts yrou [ Mexay HanpaBieHUSIMU
UX paszjeTa.

O1neHOYHBIE CpeICTBA U MHBATUAOB U JIUI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU 3JI0OPOBBSI
BBIOMPAIOTCS C YIETOM UX MHIUBUAYATIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTE.

- IIPY HEOOXOJMMOCTH MHBAJIMJIAM U JIMIIaM ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSAMU
3JI0pOBbSI IPEJIOCTABIISIETCS IOTIOIHUTENBHOE BpeMs JJIs IOATOTOBKU OTBETA HA SK3aMEHE;
- IIPU [IPOBEICHUH NPOLIEAYPhl OLICHUBAHUS PE3yJIbTaTOB 00YUEHUSI MHBAUA0B

U JIUI ¢ OIPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI IIPEYCMATPUBAETCS MCIIOJIb30BAaHHUE

TEXHUYECKUX CPEJCTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBHIyalbHBIMH OCOOCHHOCTSMU;

- Ipy HEOOXOAUMOCTH AJ1sl 00y4aroIUXCs C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3/I0pOBbSl M MHBAJIMJOB IPOLEAYpa OLEHUBAHUS PE3YJIbTATOB OOYYEHHUS HO IUCLMILIMHE

MOJKET IIPOBOIUTHCS B HECKOJIBKO 3TArOoB.

IIpouenypa oneHMBaHUS pe3yNbTaTOB OOY4YEHUsS HWHBAIUAOB U JIMI C OTPaHUYECHHBIMU
BO3MOJKHOCTSIMU  370pOBbSl 10 JUCLUIUIMHE (MOIYJI0) MpeaycMaTpUBaeT IpeloCTaBICHUE
uHbpopmanuu B (opmMax, aJanTHUPOBAHHBIX K OrPAHUYEHUSIM WX 3[0pPOBbS U BOCHPUATHS
nHpOopMauu:

JUis UL ¢ HapyLIEeHUSIMU 3pEHMSL:

— B IMeyaTHOl ¢opme yBeauueHHbIM MpU(TOM, — B (OpMe 3IEKTPOHHOTO

JOKYMEHTA.

JUist U1 ¢ HapyLIEeHUSIMU CITyXa!

— B IIe4aTHOM opme,
— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.
Jlnist U1 ¢ HapyIIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:
— B IIe4aTHOH opme,
— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIM TepedeHb MOXKET OBbIThb KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTA

oOyJaronuxcs.
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o. IlepeyeHb OCHOBHOII M 10NIOJIHUTEJIBbHOM y4eOHOH JIUTEPATyPbl, HE00X0AUM Ot
JJIS1 OCBOCHMS THCHUILIHHBI (MOYJIs1)

5.1. OcHoBHas JquTeparTypa:

1. Wponos U. E. KpanroBas ¢usuka. OcHoBHble 3akoHbl. — M.: BUHOM, Jlaboparopus
3Hanuy, 2010. (mocn. crep. uzn. M.: BUHOM. Jla6oparopus 3nanuii, 2014.)

2. HUpono W.E. KsanrtoBas ¢usuka. OCHOBHBIE 3aKOHBI: y4yeOHOe mocooue
[DnexTponHbIit pecypc]: yueb. mocobue — DnekTpoH. naH. — Mocksa: U3natensctBo «JlabopaTopust
3HAHUMN,

2017. — 261 c. — Pexxum gocryma:

https://e.lanbook.com/book/94103

3. Myxun K.H. OkcnepumenrtansHas saepHas ¢pusuka: yueOHuk: [B 3 1.] / T. 1: ®dusuka
aTomHoro siapa. U3a. 6-e, ucnp. u non. — CII6. [u ap.]: Jlans, 2008.

4. Myxun K.H. OxcniepumenrtansHas saepHas ¢pusuka: yueOHuk: [B 3 1.] / T. 2: dusuka
snepHbIX peaknuid. U3a. 6-e, ucnp. u gom. — CII6. [u np.]: Jlans, 2008.

o. Myxun K.H. OkcniepumenTtansHas saepHas ¢pusuka: yaeOHuk: [B 3 1.] / T. 3: ®usuka
aneMeHTapHbIX dactuil. M3a. 6-e, ucnp. u gom. — CII6. [u ap.]: Jlans, 2008.

6. Myxun K.H. DxcniepumenTanbHas saepHas usuka. B 3-x 1. T. 1. dusuka aromHoro
sanpa [DnekTpoHHbIN pecypc]: yueb. — DnektpoH. naH. — Cankt-IlerepOypr: Jlanb, 2009. — 384 c. —
Pexxum noctyna: https://e.lanbook.com/book/277

7. Myxun K.H. DxciepumenTanpHas siaepHast pusnka. B 3-x 11. T. 2. ®dusnka saepHbIx
peakuuii [ DIeKTpoHHBIHN pecypc]: yued. — DnekrpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. — 326 c.
— Pesxum mocryma: https://e.lanbook.com/book/279

8. Myxun K.H. DxcniepumenTtansHas saepHas ¢pusuka. B 3-x T1. T. 3. ®usuka s351eMeHTapHbIX
qacTHIl [ DJIEKTPOHHBIN pecypc]: yued. — DnekTpoH. naH. — Cankr-Ilerepoypr: Jlanb, 2008. — 432 c.
— Pesxum mocryna: https://e.lanbook.com/book/280

Jlyis ocBOGHMS NMCUUIUIMHBI MHBAIUJIAMHU UM JIMLIAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pPOBbSI UMEIOTCS MU3JaHUS B DJIGKTPOHHOM BUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHby»
u «HOpaitt».

5.2. JlomosiHMTEIbHAS JIUTEpaTypa:

1. bapkos A.Il., Hopomr B.C., Hukutun B.A., IlpoxopoB B.Il., Xorusanckas E.b.
OcHoBbl siepHOi pusuku: nadopar. npaktukyM. — Kpacnomap: Kybauckuii roc. yu-1, 2011.

2. CagenbeB U.B. Kypc ¢pusuku: yuebHoe nocodue i cTyaeHToB By30B: B 3 1. T. 3.:
KBantoBast ontuka. AToMmHas ¢usuka. Pusuka TBepaoro Tena. Pu3nKa aTOMHOIO sjapa M
aIieMeHTapHbIX yactuil. — M31. 3-e, crep. — CII6.: Jlans, 2007.

3. CagenbeB U.B. Kypc o6meit ¢pusuku: yuebHoe nocodbue aias BTy30B: B 5 kH. KH. 5:
KBantoBast ontuka. ATomHas ¢usuka. Pusuka TBepaoro Ttena. PuU3MKa aTOMHOIO fAapa H
aneMeHTapHbIX yactuil. — M.: ACT: Actpens, 2007. (mocn. crep. uza.: CIIO.: Jlans, 2011.)

4. Cuyxun /I. B. O6uwmit kypc ¢usuxu. T. 5: AromHas u snepHas ¢usuka. - M.:
®uzmatiut, 2006.
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https://e.lanbook.com/book/279
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https://e.lanbook.com/book/280

5.

Tpodumona T.U. Kypc ¢usuku: ydeOHOe mocobue uisi WHKCHEPHO-TEXHUYESCKHX

cnenuaibHoCcTel By30B. — M.: Akagemus, 2010 (18-e uzn., crep.). — M.: Akanemus, 2014 (20-e uzza.,

cTep.).
6.

Tpodumona T.W. OcHOBBI pu3HKH. ATOM, aTOMHOE SAPO U AIIEMEHTAPHBIC YaCTUIIBL:

yaeOHoe mocobue. — M.: KHOPVYC, 2011.

5.3. llepuoguyeckue U3IaAHUA:

B mupe naykn

XKypHan skcriepuMeHTanbHOM U TeopeTndeckoi ¢pusuku M3BecTus
BBICIIUX YU€OHBIX 3aBe/IeHUN. SInepHas sHepreTuka

N3Bectus poccuiickoit akagemun Hayk. Cepus pusnyeckas

NnxenepHo-pu3nyeckuil ;xypHai

IIucrma B KypHaJI «Pu3uKa SJICMCHTAPHBIX YaCTHIl 1 aTOMHOI'O d1pa

[TuceMa B )KypHaJ 3KCIIEPUMEHTAIBHON U TEOPETUYECKOU (PU3UKU

VYenexu (QU3MYECKMX HAayK — €XKEMECSUHBbIM JKypHal. OJEeKTpOHHas BepcHsl >KypHaia:
aHHOTaIuu, cTathu B popmate pdf

dusuka QJICEMEHTAPHBIX YaCTHUIl U aTOMHOTI'O dapa

SAnepnas usuka

SnepHast pu3MKa U UHKUHUPUHT

6.

Ilepeuenns pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH

«HTEepHET», HEOOXOAMMBIX JJI1 OCBOCHM S TUCHMIIJIMHBI (MOXYJIs)

© o N

10.

11.

Dnexrponnas 6ubnnoteka FOPAMT: www.biblio-online.ru

Drnexkrponno-6ubarorTeunas cuctema JIAHD: https://e.lanbook.com

Nudopmarmonnas cucremMa «EquHOE OKHO J0CTylma K 00pa3oBaTEbHBIM PeCypcamy.
http://window.edu.ru/window

bubnmoreka s1eKTpOHHBIX yueOHuKkoB: http://www.book-ua.org/

AHHOTHUPOBAHHBIM TeMaTHYeCKUi Katajor HMHTepHeT pecypcoB 1O  (HU3HKE:
http://www.college.ru/

DenepanbHbIN 00pazoBaTeNbHBIN MopTAal:
http://www.edu.ru/db/portal/sites/res_page.htm

Karanor nay4nbix pecypcos: http://www.scintific.narod.ru/literature.htm
Bonpmas Hayunas 6ubnmuoTeka: http://www.sci-lib.com/
EctecTBeHHO-HayuHbIl 00pa3oBaTenbHbId opTai: http://www.en.edu.ru/catalogue/

VYuebHo-00pa3oBaTenbHas (uU3MKO-MaTemaTuyeckas Oubnuoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/
Jlexuuu no ¢usuke a1 BY3oB:

http://physics-lectures.ru/

13.

Texuuueckas OnOIUOTEKA:

http://techlibrary.ru/

14.

«Snepnas ¢pusuka B Marepuerey: http://nuclphys.sinp.msu.ru/

7. MeToauyeckue yKazaHus /sl 00y4al0IHUXCH M0 OCBOEHUIO TUCIUIIUHBI (MOTYJIsT)
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http://techlibrary.ru/
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Jlexmus SBASETCSI OAHON M3 (OPM H3YUCHHS] TEOPETUUSCKOTO MarepHala 1o JUCHUILINHE. B
X0JI€ JIEKIIMOHHOI'O Kypca IPOBOJUTCS U3JI0)KEHUE COBPEMEHHBIX HAY4YHBIX IIOAXO0JI0B U Teopuil. B
TETpajau sl KOHCIIEKTUPOBAHUS JIEKLIUI HE00X0AMMO UMETh MOJIs, TI€ 110 XOIy KOHCIIEKTUPOBAHHS
JeTaroTcsd HeoOX0AUMBIE MOMETKH. 3alUCH JIOJDKHBI OBITh M30MpaTeIbHBIMH, MOJHOCTHIO CIEAYET
3alMChIBaTh TOJIBKO OMNpefesieHusl. B KOHCIEKTe NPUMEHSIOT COKpAIEHHE CJIOB, YTO YCKOPSIET
3anuch. Bompockl, BOZHUKAIOIIKME B XOJI€ JIEKI[UU, PEKOMEHAYETCS 3alUChIBATh HA IOJIAX U MOCIE
OKOHYaHHUs JIGKIIMH OOpaTHThCS 3a pa3bsiCHEHHEM K mpernojaBaTento. HeoOXoammo akTHBHO
paboTarh C KOHCHEKTOM JICKIMH: IOCIIE OKOHYAHHS JIEKIUM PEKOMEHAYETCS IepeunuTaTh CBOU
3aMycH, BHECTH MOIPABKU U JTOTIOJTHEHHUSL.

OaHMM U3 OCHOBHBIX BHUJOB JAEATEIbHOCTU CTYAEHTA SIBISIETCS CaMOCTOSATENIbHas padoTa,
KOTOpasi BKJIIOYAaeT B ceOs M3ydeHHE JIEKIIMOHHOIO Marepuana, yieOHMKOB M yuyeOHBIX MOcCOOuii,
MTOATOTOBKH K BBITIOJIHEHUIO J1a00paTOPHBIX pabOT U OPOPMIIEHHIO TEXHUYECKUX OTYETOB IO HUM, a
TaK JK€ MOJrOTOBKM K IMPaKTUUYECKUM 3aHATHSM HM3y4EHHEM KpAaTKOW TEOpUH B 3aJayHUKaX U
pELIeHNH JOMAITHUX 3aJaHU.

ConpoBoXK/IeHUE CAMOCTOSATEIBHOW pabOThl CTYJEHTOB MOXKET ObITh OPraHM30BaHO B
cnenyomux Gopmax:

— COCTaBJIEHUEM HHIUBUAYAIbHBIX IUIAHOB CAMOCTOATEIBHONM pabOThl KaXJO0ro H3
CTYJCHTOB C yKa3aHUEM TeMbI U BUIOB 3aHATUH, (OPM U CPOKOB IPEJCTABICHUS PE3YIbTATOB;

— MPOBEJIEHUEM KOHCYNbTAUUN (MHIAUBUAYAJIBHBIX WM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JUCTAHIIMOHHON CpeJibl 00ydeHusI.

Kpurepuii oneHku 3pGHEeKTHBHOCTH CaMOCTOSITEIBHOM PabOThI CTyIEeHTOB (popmMupyeTcs: B
X0JIe MTPOMEXYTOUYHOTO KOHTPOJISI MPOIiecca BBHIMOJHEHUS 33JaHUM M OCYILECTBIISETCS Ha OCHOBE
pPa3IMYHBIX CIIOCOOOB B3aWMOJICHCTBUSI B OTKPHITOM MH(GOPMAITMOHHOW Cpele M OTpaKaeTcs B
nporuecce GOpMUPOBAHUS TaK HA3bIBAEMOTO «3JIEKTPOHHOTO MOPTQEs CTyICHTa.

B cootBercTBHM € ATUM MpPH MPOBEIECHUHU ONEPATUBHOTO KOHTPOJISE MOTYT MCHOJIB30BaTHCS
KOHTpPOJIbHBIE BOIPOCHI KaK K BBINOJHSIEMBbIM paboTaM J1abOpaTOPHOTO MPAKTHKyMa, TaKk U K
COOTBETCTBYIOIIUM pa3/iejlaM OCHOBHOW JUCHUIUIMHBI «DU3MKa aTOMHOTO A]Ipa M 3JIEMEHTapHbIX
YaCTHUL».

KoHTpos ocyiiecTBisieTcs MOCPEACTBOM TECTUPOBAHUS CTYACHTOB IO OKOHYaHUU U3yUCHHS
TeM y4eOHON JUCHMILTNHBI U BBIIOJHEHUS TMCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To uToram BBINOJHEHUS KAXKIOU TaOOpaTOpHON pabOTHI CTYIEHT COCTABIISIET MOJIPOOHBIN
MMCBMEHHBIM OTYEeT, OMUpasCh Ha KOTOPbII JOMKEeH B Oecele ¢  MpernojaBareieM
MIPOJIEMOHCTPUPOBATH 3HAHUE TEOPETHUUECKOTO U IKCIIEPUMEHTAILHOTO MaTepHala, OTHOCAIIETOCs K
pabote. IlpoBepka 3HAHMII CTyIeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIMPOCAX, NMPUBEICHHBIX B
OTMHCAHUU pPabOThl M JOMOJHUTENBHBIX BOIMPOCAX, KACAIOMIMXCS COOTBETCTBYIOIIMX pa3feiioB
OCHOBHOU JucUUIIIMHBI «DU3MKa aTOMHOTO S7pa U AJIEMEHTapHbIX yacTHily. [locne BhIMOIHEHUS
nmabopaTopHOit pabOThI CTYACHT MPEIOCTABISIET OTKOPPEKTUPOBAHHBIN B X0O/I€ 3alIUThl MTUCHbMEHHBIN
OTYET O HEM.

JlononHutenbHas ¢popma KOHTPOJIS 3PPEKTUBHOCTH YCBOCHMS MaTepHaja U NMpHoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKIIOYAeTCs B OTKPHITOW MHTEPAKTUBHOM 3amiuTe pabOTHl Ha YCTHOM
BBICTYIUICHUH IIE€pe]l ayIuTOpUEN COKYPCHMKOB. B 3TOM ciydae 3amura NpOXOAMT B PEXHUME
KpaTKoro JI0KJa/ia Ha KOH(pEepEeHIIHH.

ConpoBoxk/IeHHE CaMOCTOSATEILHON pabOThI CTYACHTOB TaK)Ke€ OPraHU30BaHO B CIETYIOIINX
¢dopmax:

—  BBINOJIHEHUE CEMECTPOBOM KOHTPOJIBHOI pabOTHI 10 MHMBH/IyalbHBIM BapHaHTaM;
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— YCBOCHHE, JIOTIOJIHEHHE W BHUKAaHHE B pa3OMpaeMble pa3/eibl AUCHUILIMHBI TPU
MOMOIIM 3HAHWHA TMOJYY4aeMbIX [0 CPEACTBAM H3YYEHHUS PEKOMEHIYEMOW JHUTEpaTypbl H
OCYIIECTBIISIEMOE ITyTeM HaucaHus pedepaTuBHbIX padoT;

— KOHCYJbTAllUW, OPraHW30BAHHbBIC IS Pa3bsICHEHHsS MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIIbHOM HM3YYEHHH TEX MM MHBIX aCIEKTOB PAa3/IeNiOB yCBaMBaeMOW WH(pOpPMAINU B
JTMCLUTUIAHE.

K cpeactBam oOecnieueHust OCBOCHHsSI JUCHMIUIMHBI «DU3MKa aTOMHOTO sapa W
AIIEMEHTAPHBIX YaCTHUID TAKKE€ OTHOCHUTCS JICKTPOHHBIM BapHAHT Y4€OHOTO MOCOOUS IO SIIEPHOM
¢bu3nKe, BKIIOYAIOMNN B ceOs:

—  JIEKIIMOHHBIA KypC TUCIHITIHHBI «DH3HKa aTOMHOTO sIJpa M DJIEMEHTAPHBIX YaCTHI»,
— KOHTPOJIBHBIE BOIPOCH MO KWKIOMY pas3jelny y4eOHOH JMCHUIUIMHBI; — CIHCOK 3ajad Mo
KaKJIOMY pa3zieny Y4eOHOUM TUCIUTUIAHBI.

K cpeactBam oOecnieueHusi OCBOSHHsSI JUCHMILIMHBI «DU3MKa aTOMHOTO sapa W
AIIEMEHTAPHBIX YACTHID» TAK)KE OTHOCATCS DIIEKTPOHHBIE BAapHAHTHI JIOTIOJHUTEIBHBIX YYEOHBIX,
HAYYHOTIOMYJISIPHBIX M HAYYHBIX W3JAHUN TIO SAEPHON (PHU3UKE.

Pexomennyercs crnemyromuii rpaguKk U KaJICHIAPHBIM TUTAH CaMOCTOSTEIBLHOW pPabOTHI
CTYJIEHTOB T10 y4eOHBIM HeesIM (8 Hellenb):

7. MeToauvecKkue yKa3aHus J1Js 00y4al0UUXCs M0 OCBOCHHUIO M CHUTIIMHBI (MOYJIs1).

Cpoku
[IpumepHbIit BBITNOJIHEHU dopma
HanMeHOBAMM Conepxanue OIOIKET s 3aJJaHUs OTYETHOC dopma
No e paszena CaMOCTOATEND BpEMEHH Ha (Homep TH KOHTPOJI
HOU paOOTHl | BBIMIOJHEHHUE y4. | Y4eOHOM o s
gac. (CPC) HEIEIH 3aJaHUEO
cemMecTpa)
CaolicTBa [IpopaboTka
ATOMHBIX sJIEP y4eOHOT0
(TeopeTnyecko
ro MaTepuasa) i
1. HOrOTOBKA K 2 1 DK3aMeH YSEIII;IZICH
TEKYILLEeU U
POMEKYTOUH
Oif aTTecTaluu
Hyxnon- [IpopaboTka
HYKJIOHHOE y4eOHOTO
B3aUMOJIEMCTB | (TEOPETUYECKO
Y€ U CBOMCTBA o
2. ﬂzleepHLD(() CUI ro marepuaa) 2 1 Sxzamen | o P
MOJTOTOBKA K ornpoc
TEKyIIeN U
MIPOMEKYTOYH
OM aTTecTaluu
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HanmenoBanu
€ paszena

Conepxxanue
CaMOCTOATEINb
HOU paboThI

[IpumepHbIit
OroKeT
BPEMEHU Ha
BBIIIOJIHCHUE Y.

yac. (CPC)

Cpoxku
BBITIOJTHEHH
s 3aJIaHUs
(Homep
yueOHOMU
Hesenu
ceMecTpa)

dopma
OTYETHOC
TH
o
3aJIaHUIO0

dopma
KOHTPOJI
A

Monenu
ATOMHBIX smep

[IpopaboTka
y4eOHOro
(TeopeTnuecko
ro MaTepuasa)
MOATOTOBKA K
TEeKylIen U
MIPOMEKYTOYH
OH aTTecTanuu

DK3aMeH

YCTHBIN
ompoc

PagnoaxkTuBHO
CTb

[IpopaboTka
y4eOHOT0
(TeopeTnuecko
ro MaTepuasa)
MOATOTOBKA K
TEeKyLIeN U
MIPOMEKYTOYH
Ol aTTecTalu

DK3aMeH

YCTHBIN
ompoc

Snepubie
peakiuu

[TpopaboTka
yaeOHOTO
(TeopeTnyecko
ro MaTepuasa)
MOJATOTOBKA K
TEKYILEeH 1
IPOMEKYTOUH
Oif aTTecTalu

DK3aMeH

YCTHBIN
ompoc

Bsaumoneiicts
ue  SJAEpHOTO
U3Iy4eHUs: C
BEIIECTBOM

[IpopaboTka
y4eOHOTO
(TeopeTnyecko
ro MaTepuasa)
MOJATOTOBKA K
TEeKylIen u
POMEKYTOUH
OM aTTecTaluu

DK3aMeH

YCTHBIN
ornpoc

YacTuupsl Hu
B3aUMOJICICTB
ue

ITpopaboTka
y4eOHOTO
(TeopeTruecko

ro MaTtepuana)
HOArOTOBKA K
TEKyLIEN U
MIPOMEKYTOUH
OH aTrTecTanuu

OK3aMeH

YCTHBIN
onpoc
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Cpoxku

[IpumepHbIit BBINOJIHEHU dopma
HanMeHOBAHMN Conepxxanue O1O/DKET g 3agaHust | oryetHoc | Dopma
Ne ¢ pasiena CaMOCTOSITEINb BPEMEHHU Ha (Homep TH KOHTpPOJI
HO paOOThl | BBHIMOJHEHHUE y4. | Yy4eOHOU o a1
yac. (CPC) HeAeIu 3aJaHUI0
ceMecTpa)
OKCIIEpUMEHT [IpopaboTka
Bl B (u3UKE y4eOHOro
BBICOKHX (Teoperuyecko
8 SHEPIui ro Marepuana) 3 4 SK3aMEH YCTHBIN
MOATOTOBKA K onpoc
TEeKylIen U
MIPOMEKYTOYH
OM aTrTecTalyn
DnexTpoMarH [IpopaboTka
WUTHBIE y4eOHOTO
B3aUMOJICHCTB | (TEOPETHUECKO
g | M ro Marepuana) 3 5 SK3aAMEH YCTHBIN
MOATOTOBKA K ompoc
TEeKyLIeN U
MIPOMEKYTOYH
oM aTrTecTanun
CunbHbIe [IpopaboTka
B3aMOJIENICTB yaeOHOTO
us (TeopeTnyecko
10. ro MaTepuaa) 3 6 SK3aMel YCTHBIN
MOATOTOBKA K ompoc
TEKyIEeH 1
IPOMEKYTOUH
Oif aTTecTaluu
Cnabbie [IpopaboTka
B3aUMO/ICHCTB y4eOHOT0
us (TeopeTnyecko
11 ro Marepuana) 3 6 SK3aMen YCTHBIN
MOJATOTOBKA K oTpocC
TeKylIen u
POMEKYTOUH
Oif aTTecTaluu
JuckperHeie [IpopaboTka
CUMMETPUHU y4eOHOTO
(TeopeTruecko
12 ro MaTtepuana) 4 7 SK3aMen YCTHBIN
HOJITOTOBKA K ompoc

TEKYILEeH U
IIPOMEKYTOUH
ol aTTecTaluu
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Cpoxku
[IpumepHbIit BBINOJIHEHU dopma
HanMeHOBAHMN Conepxanue OroKeT q3anaHus | otdyetHoc | Dopma
Ne ¢ pasiena CaMOCTOSITEINb BPEMEHHU Ha (Homep TH KOHTpPOJI
HO paOOThl | BBHIMOJHEHHUE y4. | Yy4eOHOU o a1
yac. (CPC) HEJeNN 3aJIaHUIO0
ceMecTpa)
O6benuHeHue [IpopaboTka
B3aMMO/ICICTB y4eOHOTO
5074 (Teoperuyecko
13 ro mMaTepuasa) 3 7 SK3aMeH YCTHBIN
MOATOTOBKA K onpoc
TEeKylIen U
MIPOMEKYTOYH
OH aTTecTanyu
Cospemennnie | IIpopabotka
acTpoduznuuec y4eOHOTO
KHue (TeopeTuyecko
14, | TPE/ICTABNEHH | TO Martepuana) 33 8 SK3aMel YCTHBIN
a. OTKpbITBIE | MOJATrOTOBKA K ompoc
BOIIPOCHI TEeKyLIeN U
(bU3MKY AIpa M | TPOMEKYTOUH
YaCTHII Ol aTTecTanuu
Hmozo 41,3 8

B ocBoGHMM AMCIUTIUIMHBI WHBAIMIAAMH W JIMIAMH C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU
3I0POBBsI OOJIBINIOE 3HAYCHHE HWMEET WHIWBUAyalbHas ydeOHas paboTa (KOHCYJbTAllUHM) —
JIOTIOJTHUTEIPHOE Pa3bsICHEHNE YUSOHOTO MaTepHana.

NHnuBuayanpHbIe KOHCYIBTAIIMU 110 TIPpEAMETY (B TOM uuncie yepes email, Skype wim viber)
SIBIISIFOTCSL BOXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM WHAWBUAYATU3AIMH OOYyUCHUS U YCTAHOBIICHUIO
BOCIIMTATEIILHOTO KOHTaKTa MEXIy MpernojaBareieM W OOydYarolIMMCs MHBAIUIOM WIH JIUIIOM C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37J0POBBSI.

8. Ilepeuenb HH(POPMAIHOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX IPU OCYIIECTBJIEHUHU
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCUUILINHE (MOIYJII0)

8.1. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHii

WNudopmanonHsle 00pa3oBaTelbHbIE TEXHOJIOTHM BO3HUKAIOT IPU MCIOJb30BaHUEM
CpeACTB HMH(POPMALMOHHO-BBIYUCIUTENBHON TeXHUKH. (OOpa3oBaTeibHYIO Cpely, B KOTOpPOM
OCYIIECTBISIOTCS 00pa3oBaTesibHble HH(QOPMAIIMOHHBIE TEXHOJIOTHH, OMPEAEsIOT paboTarolue ¢
Hell KOMITIOHEHTHI:

— TEeXHUYECKas (BUJI UCIIOJIb3YEMBIX KOMITBIOTEPHOI TEXHUKH U CPEACTB CBSI3N);
— POrpaMMHO-TEXHUYECKast (mporpaMMHbIe cpeacTBa HOJIICPIKKH
peanu3yeMoil TEXHOJIOTUU 00yUeHHS);
— OpraHu3alMOHHO-MEeTOANYeCKast (MHCTPYKIIUH YYalIUMCS U NPETOAaBaTENsM,
opraHusa-
U yaeOHOro mpoliecca).
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[Tox oOpazoBaTeIbLHBIMU TEXHOJIOTHSAMH B BBICIICH IIKOJIE TOHUMAETCS CUCTEMA HAYYHBIX U
WH)KCHEPHBIX 3HAHUH, a TAaKXKe METOJ0B U CPEJICTB, KOTOPBIE MCHOJIB3YIOTCS Ul CO3/IaHus, cOopa,
nepefayd, XpaHeHus W oO0paboTKM WHGOpPMAIMK B TNPEAMETHONH O0O0JAcTH BBICHICH IIKOJBI.
dopmupyercs mpsmMasi 3aBUCUMOCTh MEXKIY 3()(HEKTUBHOCTBIO BBITIOJIHEHUSI YICOHBIX MPOTPAMM H
CTCTIICHBIO HMHTETPAlUd B HUX COOTBETCTBYIONIUX  HH(DOPMAIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHUH.

Nndopmanmonnas oOpa3oBarenbHas cpeAa MpeAcTaBisier coboil  WHGOPMAIMOHHYIO
CHCTEMY, OOBEIMHSIONIYI0 IOCPEICTBOM CETEBBIX TEXHOJOTHHA, MPOTPAMMHBIE W TEXHUYECKHE
CpEICTBa, OPraHU3allMOHHOE, METOJUYECKOE M MaTeMaTHuecKoe oOecrieueHue, NnpeaHa3HaueHHOe
Ui TOBBIIEHUST 23(P(PEKTUBHOCTH W JOCTYIHOCTH O0Opa30BATENBHOTO MPOLECCa IMOATOTOBKH
CHEIHAJIUCTOB.

XapakTepHOW YepTod 00pa3oBaTEIbHOW CpEIbl SIBISETCS BO3MOXKHOCTH CTYIIEHTOB |
mpernojiaBatenieii  oOpamarbcss K CTPYKTYPUPOBAaHHBIM — y4eOHO-METOIMYECKAM MaTepualiam,
00yyarouuM MyJIbTUMEIUNHBIM KOMILJIEKCAM BCETO YHUBEPCUTETA B JIH000€ BpeMs U B JIFOOOM TOUKe
npocTpancTBa. [ToMuMo HOCTYMHOCTH yueOHOTO MaTepraia, HE0OX0JMMO 00ECTICUUTh 00ydaeMOMYy
BO3MOJKHOCTh CBSI3M C TIPETOJaBaTelieM, TOJydeHHe KOHCYIbTAllMM B OH-JaWH win odd-maiiH
peKHUMax, a TAKKe BO3MOYKHOCTh TIOJYYEHUS! MHINBUIYATbHOW «HABUTAIIMM» B OCBOCHHH TOTO HJIH
nHoro mpenmera. CTymeHTHI OyIyT CTPEMHUTHCS K THOKOMY PEXKHMY OOydYCHHS, MOJIYIbHBIM
MporpaMMaM C MHOTOYHCIICHHBIMH TIOCTYIUICHUSSMH WM OTYHUCIICHUSMH, KOTOPBIC TIO3BOJISAT
HaKaIUIMBaTh 3a4€THHIC €IMHHIIBI, CBOOOTHO TIEPEBOTUTHCS W3 OJHOTO By3a B JIPYrOd C ydeToM
MpeIbIAYIIEro ONbITa, 3HAHMM U HaBBIKOB. llo-Tipe’kHeMy Ba)KHOM Ui CTYAEHTOB OCTaHETCS
BO3MOXHOCTB JIMYHOTO Pa3BUTHUS U MPO(PECCHOHATLHOTO POCTA; MPOTrPaMMBbl MOJIY4YEHUS! CTENIEHU U
KOPOTKHE KYpChl, BO3MOXXHO, OYyIyT TOJb30BAaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3pPACTET
MOTPEOHOCTH B MporpamMax npodeccuoHaaILHOTO OOYUYEeHHS M aCITUPAHTCKUX MPOTpaMMaXx.

NudopmanioHHble TEXHOJOTUM MOTYT OBITh HCIIOJIB30BaHbI NMPU OOYYEHHUH CTYAEHTOB
HECKOJIbKUMHU crocobamMu. B camMoM mpocToM citydae peanbHbId y4eOHBIM MPOIECC HACT IO
OOBIYHBIM  TEXHOJIOTHSM, a MH(POPMAIIMOHHBIE TEXHOJOTMH TPUMEHSIOTCA JIMIIb IS
MIPOMEXKYTOYHOTO KOHTPOJISI 3HAHUN CTYJCHTOB B BUJIE TECTUPOBAHHUSA. DTOT MOAX0] K OpraHu3aIiu
00pa30BaTeNIbHOTO Mpolecca MPEICTABISIeTCS OYEHb NEPCIEKTUBHBIM BBHJY TOTO, YTO MPU €ro
JOCTaTOYHO IIMPOKOM HCHOJb30BAaHUM YHUBEPCUTET MOKET MOJYYHTh CEPhE3HYI0 IKOHOMUIO
CpEICTB H3-3a O60jee HU3KOW CTOMMOCTH MPOBEICHHS CETEBOTO KOMIBIOTEPHOTO TECTUPOBAHUSA IO
CPaBHEHHIO C ayAUTOPHBIM.

[Ipumenenne oOpa3oBaTeNbHBIX HMH(POPMAIIMOHHBIX PECYpCOB B KauecTBE JOMOJHEHHS K
TPaJAMLIMOHHOMY Yy4e€0HOMY IIpolleccy HMeeT OOJbIoe 3HAa4YeHHWE B TeX CiydasX, KOorja Ha
KaueCTBEHHOE yCBOEHHE o0bema ydeOHOro matepuana, npeaycmoTpenHoro ['OC, He xBaTaer
ayTUTOPHBIX 3aHATHHA Mo ydyeOHoMy Iutany. Kpome Toro, takas ¢opma opraHuzanuu y4eOHOTO
mpolecca OYeHb BaKHA MPU HEOAMHAKOBOM HAYaIbHOM MOArOTOBKE 00YYarOIIUXCSl.

Crnenyer 0coOEHHO NOJUEPKHYTh, YTO NPH TAaKOM IOJAXOJE KpailHe BaXHO 00ecnednuThb
WHTEHCUBHBIM KOHTPOJb CTENEHW YCBOGHUsA MaTepuana. Kak mpaBmiio, mo Kaxaod Teme
IPEyCMOTPEHO O0JIBIIOE 10 00BEMY KOHTPOJIBHOE 3a/JaHHE WIIM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOTIEHHBIH OMBIT MPUMEHEHHUS] WH(OOPMAMOHHBIX U JAUCTAHIIMOHHBIX
TEXHOJIOTUH B YUeOHOM TIpoIlecce B Pa3IMUHBIX BapHAHTaX MO3BOJIIET TOBOPUTH 00 OMpeAeeHHBIX
MIPEUMYIIECTBaX MOJA00OHBIX (POPM OpraHM3alui yueOHOTO MpoLecca:

— CTaHOBHTCSA BO3MOYKHOMH MPUHIIUTTHATHHO HOBas OopraHu3anus

CaMOCTOSITEILHOM pabOThI CTYICHTOB;

— BO3pacTaeT HHTEHCUBHOCTh YUeOHOTO Mpoliecca;
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- Y CTYACHTOB IIOABJIACTCA AOIOJIHUTCIIbHAA MOTHUBALUA K MO3HaBaTCILHOM

JICSITEILHOCTH;

— JOCTYITHOCTh Y4€OHBIX MaTepHAIIOB B JII000E BpEMS;

- BO3MOKHOCTb CAMOKOHTPOJIA CTCIICHU YCBOCHUA MaTCpHrajia I1o Ka)KHOﬁ TEMC
HCOTPAHNMYCHHOC KOJIMYCCTBO pas.

8.2. IlepeyeHb HEOOXOAUMOT0 MPOTPAMMHOIO0 ofecreyeHHus

1. Omneparmonnas cucrema MS Windows (© Microsoft Corporation).
2. Huterpuposannoe oduchoe npuioxenne MS Office (© Microsoft Corporation).
3. [IporpammHOe obecrieueHue Juisi OpPraHU3alldd  YIPaBIAEMOTO H 0€30MacHOTO

nocryna B VIHTepHer.

Ne moroBopa

[Tepedyens MUIIEH3UOHHOTO TPOTPAMMHOTO O0OECTICUEHHS

KonTpaxt Ne104-AD®/2016 ot
20.07.2016

[Ipoanenue nmoanucku Ha 2016-2017 yueOHBbIH TO1 HA
porpaMMHoe obecrnieueHue komnanuu Microsoft mo
nporpamme «Academic and School Agreement asis
KOMIIBIOTEPOB 1 cepBepoB KyOaHCKOTO TOCYAapCTBEHHOTO
YHHMBEpPCUTETA U €T0 (PUITHanoB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-03/2017
ot 03.11.2017

[Toanucka Ha 2017-2018 yueOHBIN TO HA MPOTPaMMHOE
obecrieueHrne B paMKax IporpaMMbl kommanuu Microsoft
“Enrollment for Education Solutions” ayis KOMIBIOTEPOB U
cepBepoB Ky0aHCKOTO rocy1apcTBEHHOTO YHUBEPCUTETA U €ro
buananos:

DsktpEdu ALNG LicSAPk MVL

4, [IporpammHOe oOecrieueHne ajsi O6e30macHoi pabOThl HA KOMIbIOTEpe — (paisioBbIi
AHTHUBHPYC, TOYTOBBIN aHTUBUPYC, BEO-aHTHBUPYC U CETEBOM IKpaH.

No noroBopa

HepequL JIMOCH3WOHHOT'O IIPOIrpaMMHOI'0 oOecneyeHus

Kontpakt Ne69-ADD/223-D3
ot 11.09.2017

KoMIutekT aHTUBUPYCHOTO TIPOTPaMMHOTO 00ECIICUCHUS
(TIpoJIeHKE TIPaB MOJIL30BAHMS):

AHTUBUpYCHAS 3alIUTa PU3NIECKUX pabOUUX CTAHIUHN U
CEPBEPOB:

Kaspersky Endpoint Security mis 6uzneca — CtaHIapTHBI#H
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpYCHas 3alllUTa BUPTyaIbHBIX cepBepoB: Kaspersky
Security ms BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa mouToOBOTO cepBepa oT crama: Kaspersky Anti-Spam
st Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

36



AHTHUBUpYCHAs 3alUTa BUPTYyaabHbIX padouux ctanuuii (VDI):
Kaspersky Security ais Bupryaibbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

o. Cucrema kommbiorepHoit Marematuku MATHCAD ¢ HeoOXOOMMBIMH TaKeTaMu
pacmmpenuii (O Parametric Technology Corporation).

6. Cucrema kommberotepHoit matematukn MATLAB + SIMULINK ¢ HeoO0X0oauMbIMu
tynookcamu (© The MathWorks).

Ne norosopa [lepeuenp NMIIEH3MOHHOTO MPOTPaMMHOI0 oOecreueHus

Kontpakt Nel115-OAD®/2013 | IIpoaneHue nporpaMMHOM MOIEPKKU U IPUOOpETEHNE TTPAB
ot 05.08.2013 MOJIb30BaHUS NMPUKIIATHBIM MPOTPAMMHBIM 00€CTIEUeHUEM
MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpaxt Ne127-AD®/2014 ot | [IpenocraBienre OeCCpOUHbIX PAB MOJIb30BAHUS
29.07.2014 MIPOrPaMMHBIM OO€CTieueHUEM, BO3MOKHOCTD 3arpy3KH
JUIIEH3UOHHOTO pOorpaMMHOro obecreueHus yepes MHTepHeT:
Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox

Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox

DSP System Toolbox

Communications System Toolbox

Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenp HH(OPMALTMOHHBIX CIIPABOYHBIX CHCTEM

1. DNeKTpOHHas oubnroTeHas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. WNudopmanmonnas cucrtema «EnquHoe OKHO JocTymna K 00pa3oBaTeIbHbIM
pecypcam»: http://window.edu.ru/window

3. PyOpukoH — kpymHeWmMii sHuMKIONEaUuYeckuii pecypc HWHTepHerta:
http://www.rubricon.com/

4. AHHOTHpPOBaHHBI TEeMaTHYECKUM KaTajor IHTepHET pecypcoB 10
¢usuke: http://www.college.ru/

S. Katanor nHayunsix pecypcos: http://www.scintific.narod.ru/literature.htm
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6. EcrecTBeHHO-Hay4YHbII o0Opa3oBaTenbHbII nopTan:

http://www.en.edu.ru/catalogue/

7. dusnyeckas sumkioneaus: http://www.femto.com.ua/articles/

8. Axanemuk — CrhoBapu W SHIMKIONEOUM Ha  AKaJleMUKeE:

http://dic.academic.ru/dic.nsf/enc_physics/

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/

9. Bukunenust — cBoboHas sunukoneaus. http://ru.wikipedia.org/wiki/

10.  dwusuueckas >HIMKIoNeAus http://www.femto.com.ua/articles/

11.  Snepnas ¢usuka B wuHTEepHere. CnpaBouHas wuHpopmamms. IIpoexr

kadenapel oOmel smepHoil  ¢u3mku  pusmueckoro daxkynprera MIY,

ocyuiecTBiasieMbll pu noaaepxxkke HUMAD MI'Y

www.nuclphys.sinp.msu.ru/

12. ®uszuka atomMHoro sijpa | Anepnas pusuka B Uatepnere | HUMAD MI'Y

WWw.Sinp.msu.ru/ru/project/8343 www.sinp.msu.ru/en/node/8343

(OnexTpoHHBIE Bepcuu yueOHUKOB, ctaTeil. CripaBouHas HHopManus. YueOHble MaTepHaibl
Kypca «DPu3uka aTOMHOTO s7Ipa B JIEMEHTAPHBIX YaCTHID)

13.  Snepnas ¢usuka B Unteprere | EmnHoe okHo mocryma | Kadenpa obmieit
snepHoit ¢pusuku puzmdeckoro pakynprera MI'Y 1 HUMAD MI'Y
www.window.edu.ru/resource/621/34621 14.

Snepnas pusuka — Bukuneaus

www.ru.wikipedia.org/wiki/SInepnas_usuk

a

15. SAnepuas ¢pusuka — Narod.ru

www.profbeckman.narod.ru/YadFiz.htm

16. ®usnka HelTpuHO — Buageoreka

www.elementy.ru/video?pubid=432031

17.  Uucruryr SAnepuoit ®usuku um. I'.U.Byakepa CO PAH www.inp.nsk.su/
18. DMOZ — World: Russian: Hayka: ®usuka: Snepnas ¢usuka: CrpaBodHas
uHpopmarms WwWw.dmoz.org/

9. MartepuajbHo-TeXHH4YecKasi 0a3a, He0OX0aAUMAs JJIs1 OCYIIECTBJIEHUS
o0pa3oBaTe/ILHOI0 NPoLecca M0 JMCHUILINHE (MOAYJII0)

VYenemHas peanuzanus OpenojaBaHMs AUCHMIUIMHBL  «@Du3MKa aTOMHOro sapa H
ANIEMEHTAPHBIX YaCTHID) MPEAINOoJIaracT HaJMYMe MUHHMAIBHO HEOOXOAMMOTO IS peaar3aluu
OakalaBpPCKO MPOTpaMMBbl IIEPEYHS MaTEPUATLHO-TEXHUYECKOTO 00ECIICUCHHUS:

— JEKLIIMOHHBIE ayIUTOpUn (obopynoBaHHBIE BU/ICOITPOCKIIMOHHBIM
o0OpyJOBaHHEM Uil MpE3eHTAllUi, CpelCTBAaMM 3BYKOBOCIPOM3BEIEHUS, HSKPAHOM, H
umMmeromue Beixo B UHTepHeT);

— KOMIIBIOTEPHBIE KJIACCHI JJIsl POBECHUS TPAKTUYECKUX 3aHATUH;

— JMCIUIEWHBIM KJIACC C MEPCOHAIBHBIMU KOMIBIOTEPAMHU [UIS TPOBEICHUS
71a00paTOPHBIX I'PYNIIOBBIX 3aHATHIH;

— pOrpamMMbl MOJAETHPOBAaHUS (PU3NUECKUX MTPOLIECCOB B AaTOMHOM (pr3uKe;

— MpOrpaMMbl OHJIAHOBOTO KOHTPOJSl 3HAHWHA CTYACHTOB (B TOM YHUCIE
IporpaMMHoOe obecreueHre JUCTaHIIMOHHOTO O0yYeHus);

— HaJIMYMEe HEOOXOIUMOro JIMIEH3MOHHOTO IMPOrpaMMHOIO  oOecredyeHus
(oneparmonHas cucrema MS Windows; unrerpupoBantoe oducHoe npuioxxkenre MS Office;
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cucrteMbl koMmmbloTrepHo marematuku MATHCAD u MATLAB+SIMULINK ¢
HEOOXOAUMBIMHU TYIOOKCAMHU.
JlaGopaTtopuss aTOMHOW W SACPHON (PU3UKU OCHAIEHA CIEIYIOUIMM 3KCIIEPUMEHTATbHBIM
MHCTPYMEHTApUEM:
— ycranoBka @KJI-6 ¢ ocommiorpagom CQ-5010A;
— ycranoBka JIKK-2 ¢ camommciem H307/1;
— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IPUHTEPOM;
— naboparopubie komiiekesbl JIKK-4 u JIKK-5;
— cnekrporpadsr JDC-8 u kBapuessii MCII-28;
— dbotoanekrponnbie  kaccera MOPC-6  (MHOTrOKaHaJbHAsE — ONTHYECKas
peructpupyromas cucrema) st cnekrporpada IPC-8;
— dbotosnekrponnbie  kaccera MOPC-6  (MHOTOKaHaJbHAsE — ONTHYECKas
peructpupyromias cucrema) s cnekrporpacda NCII-28;
— nckpoBoii reHepatop MBC-29;
— cnekrpometrp COIIP-2;
- no3umetp JAPT'3-02 u no3umerp-paagnomerp MKC-05;
- CUTHAJIN3ATOP 3arpsi3HEHHOCTH;
- nTabopaTopHasl yCTaHOBKA MO U3MEPEHUIO TIEpHO/Ia MoJTypaciaia;
- pamroMeTphl ¢ ocIIIOrpadoM U EpPeCUeTHBIM TPUOOPOM;
— nabopartopHas ycranoBka YJIII-1,
- CIMHTWUISIIHOHHBIE IPUOOPHI PA3INYHBIX THIIOB;
- MEePCOHAIFHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIM IIPOTPAMMHBIM KOMILJICKCOM
«Dwuzuka mukpomupa (MI'Y)».
[Ipy wcrmoNB30BaHUM  JJEKTPOHHBIX W3JAAHUH BYy3 JIOJDKEH OOECIEYHTh KaKIOTO
00y4aromerocst BO BpeMsi CaMOCTOSATEIbHOM TOJATOTOBKY pab0YNM MECTOM B KOMITBIOTEPHOM KJlacce
C BBIXOZIOM B MIHTEpHET B COOTBETCTBUHU C 0OBEMOM M3y4aeMbIX TUCIIHILIHH.

Ne MatepuraabHO-TEXHHYECKOE 00eCIIeUeHUE TUCITUTUTHHBI
Bun pabot

n/m (MOIyJIsT) ¥ OCHAIIEHHOCTH

1 JlekunoHHbIE 3aHATUS | JIEKIMOHHAS  aymUTOpHs, OCHAIICHHAS IPE3CHTAllMOHHOM
TEXHUKOW  (MPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM mporpaMMHbiM obecrieuenuem (I10), a
TaKXe JJOCTATOYHBIM KOJIMYECTBOM ITOCAIOYHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W).

2 [IpakTuyeckue 3aHATHS | AyIUTOPHUS OCHAIICHHAS TPEMs MEJIOBBIMU WM MapKEPHBIMH
JOCKaMH, TIPE3CHTAIMOHHOW TEXHUKOH (IIPOEKTOpP, JKpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IPOrPaMMHBIM
obecieuenueM (I10), a Taxke IOCTATOUYHBIM KOJIMYECTBOM
HOCaJI0YHBIX MECT:

Ne 209¢ (mpoexkrop EPSON EB-1776W),

Ne 205¢ (mpoekrop SANYO PLC-SW20A).
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JlabopaTopHbIe 3aHATHS

Jlaboparopus, = yKOMILJIEKTOBaHHas  CIEHUAIN3MPOBAHHON
MeOeNbI0 U TeXHHYECKUMH CpeICTBaMH OOy4deHHss U paboThI:
IIPE3EHTAllMOHHOMN TEXHUKOU (mpoexTop, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecrieuenuem (I10), a Takke AOCTATOYHBIM KOJIHMYECTBOM

IOCaA0YHBIX MCCT:
Ne 205¢ (mpoektop SANYO PLC-SW20A).

Kypcosoe KoMmHarte! 1151 BBITIOJIHEHUS! KyPCOBBIX padoT:

MIPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC mar.; 311 (PT, DuH, P®); 132¢
(®)

I'pynnossie Aynutopuu:

(MHIMBUTyaIbHbIE) 209c, 207c, 205¢

KOHCYJIbTaI[I!

Texyiuit KOHTPOJIb, Aynutopun: 209c,

MIPOMEXKYTOYHAS 205c¢

aTTecranus

CaMocTosTenpHas Kabuner nmns caMocTosTeTIbHOW  paOOTHI, OCHAICHHBIN

pabora KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO TOJKIIOYEHUS K

cetn «MHTEpHET», MPOTPAMMOW SKPAHHOTO YBEIHUYCHUS U
o0ecrieueHHBII JOCTYIIOM B IEKTPOHHYIO
“H(POPMAITMOHHOOOPA30BATEIBHYIO CPETy YHUBEPCHUTETA!

207¢, 205¢

«Y4eOHasi 1abopaTopusi AaTOMHOM U siiepHON GU3MKW», ayl. 225¢

JlaGopaTropHblie padoThI O O6opynoBaHue U IPOrpaMMHOTEXHUYECKOE
AMCIUTIIHHAM: OCHaIIeHHe y4eOHOM TabopaTopuH, K
0JIBO
«DH3MKa ATOMHOTO SIpa U OTHOCSIINECS TOJIKO K JJAHHBIM
SIIEMEHTAPHBIX YaCTHI, AUCTIHTUTAHAM.
«DU3MKa ATOMHOTO S/pa U Ycranoska ®KIJI-6 ¢ ocumumorpadom CQ- 1
AJIEMEHTAPHBIX YACTUID» 5010A
VYcranoska JIKK-2 ¢ camonucuem H307/1 1
Ne-He nazep JIT'H-203 ¢ BoabTMETpOM, 1

KOMIIBIOTCPOM U ITPUHTCPOM

Jla6opartopusie komriekcbl JIKK-4 u JIKKS 5

Crnekrporpadsr JPC-8 u kBapuessiii UCII- 2
28

®dortoanektponnsie kaccera MOPC-6
(MHOTOKaHaNbHAs OTITUYECKast

PETUCTPUPYIOLIAs cCUCTEMa) IS 2
cnekrporpada I1DC-8

®dortoanexktTponnsie kaccera MOPC-6
(MHOTOKaHaNbHAs OTITUYEeCKas 2

PETUCTPUPYIOIAs CUCTEMa) IS
cnekrporpada NCII-28
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Hosumerp API'3-02 u no3umerp-paguoMerp
MKC-05

Curnanusarop 3arpsi3HeHHOCTH

JlabopaTopHas ycTaHOBKA 10 U3MEPEHUIO
nepuoja rnojypacnana

PagromeTtpsl ¢ ocipuiorpadom u
HepecuYeTHBIM IPUOOPOM

Jlaboparopnas yctanoBka YJIII-1

CUMHTHUIAIIMOHHBIE TPUOOPHI Pa3THIHBIX
THIIOB

[IepconanbHBIE KOMIIBIOTEPHI €
YCTaHOBJIEHHBIM ITPOrPaMMHBIM
koMIuiekcoM «®Dusuka mukpomupa (MI'Y)»

HaGopHbie KOMIUIEKTHI JIsl POBEICHUS
1ab0paTOPHBIX padOT (COCTMHUTEIIbHBIC
MOJyJH, IIIHYPbI, KaOeu, nepexo bl U Jp.)
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