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Mporpamma ancumninHbl "dursmka atoMHOro sapa v 1 anemeHTapHboix Yyactuy'; 03.03.03 Pagnodumamka; accucTeHT, K.H. ApuHuH B.B.

Mporpammy avcumnnuHbl paspabotan(a)(n) accucTenT, K.H. ApnHuH B.B. Kadbeapa gonaunkum
TBepooro Tena OtoeneHue cousnku , Vitaliy.Arinin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

N3yyeHne TepMUHONOrnK, 3aKOHOB M 3KCMEPUMEHTANIbHON TEXHUKM SAEPHOM COU3NKK U PU3MKK
3M1EMEHTaPHbIX YaCTWL, COBMECTHO C APYrMMW OANCLUMNANHAMM LUMKNa, (OOPMUPOBAHME Y CTYOEHTOB
COBPEMEHHOI0 ECTECTBEHHOHAYYHOrO MMPOBO33PEHNS HA CTPOEHME 1 CBOCTBA siapa W
3M1EMEHTaPHbIX YacTunL,.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.65.13 ducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 03.03.03 Pannodumanka n oTHocmTCs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

ducumnnnuHa "®dursnka atToMHOro a4pa v aneMeHTapHbIX YacTuy" BXOAUT B NPOJIECCUMOHANbHbBIV LUK
(6nok B2) 6akanaspos no HanpaeneHuto 03.03.03 - "Pagnodmamnka” n aensetcs obsisaTenbHo ans
N3y4yeHuns.

N3yyeHne naHHON ancumnnvHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
"ocynapcTBeHHOro ctaHoapTa obuwero ob6pasoBaHus, AUCLMNAVH NOArOTOBKM BakanaBpoB Nno
HanpasneHuto 03.03.03 - "Pannocusnka": "MonekynapHas comsuka”, "9nekTpnyecTso u
marHeTnam", "Ontmka" n "AToMHas gomamnka".

OucumnnunHa sIBNsieTcst COCTaBHOM YacTblo Kypca obLwelt don3nKmn 1 CnyXXnT OCHOBOW oSl
nocnenywero N3y4eHns guCcUmMnivH Kypca TeopeTtudeckonm domsukm ("KesaHtoBas pagnogumsuka”,
"KBaHTOBas MexaHvka"), onsi BbiNonHeHUs nabopaTtopHbiX paboT B pamkax 3aHsTUiA No ANCUMNINHE
"O6wWwmit PU3NYECKNA MPaKTUKyM".

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaeMon KOMNeTeHL N

OlK-3 CNocoBHOCTLIO MCMoNb30BaTh 6a30Bble TEOPETUYECKME 3HAHUSA
(npodhbeccuoHanbHbie doyHOaMeHTanbHbIX pa3aenos obLel n TeopeTUHecKom nsnkm
KOMMNEeTeHU M) LNS peleHns NpodeccrnoHasnbHbIX 3a4ay
MK-4 CMOCOOHOCTBIO NPUMEHSITh Ha MPakTKe NPOodecCcuoHanbHbIe
(npodheccunoHanbHble 3HaHUSA N YMEHNS, NOMYYEHHbIE NP OCBOEHNN NPOGOUBbHbBIX
KOMMNeTeHL M) JPM3NYECKUX ONCLNMINH

CMOCOOHOCTBIO NPOEKTUPOBATbL, OPraHN30BbIBATL U
MK-9 aHann3npoBaTb NefarorMyeckyto esaTeNnbHOCTb, obecneymsas
(npodheccunoHanbHbie NOCnenoBaTenbHOCTb U3NOXEHUS MaTeprana v
KOMNeTeHLmMm) MEXAMNCUUNNNHAPHbIE CBA3U (OU3NKN C APYrrMU

ONCUUMNNIMHAMM

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

- TEPMUHONOIUIO SAEPHON PU3NKN U PU3UKKN SNIEMEHTAPHbIX YacTuL,;

- NOpPAOKN PUINYECKNX BENNYNH, UCMOMb3YIOWMXCA B 40epHON OU3NKE;

- 9KCNepunMeHTasibHble MeToabl A40epPHON OUINKU N PUINKU 3NIEMEHTAPHbIX YacTuL;
- 9HepreTnYecKkyio WKany Macc, aHepruto CBA3N 1N gedoekT Macchbl 40pa;
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- NPUPOAY SAEPHbIX CUNT U COBPEMEHHbIE MOAENW AAPA;
- cnabble B3aMMOAENCTBIS;

- AfepHble peakuuu;

- 3aKOHbl COXPaHEHUS;

- METOAbI N MPUEMbI PeLIEHNS KOHKPETHbIX 3a4a4 U3 06nactn SAepHON rankn n onsnkm
3N1EMEHTaPHbIX YacTuL,.

2. DONTXEH yMeTb:

- UICMONb30BaTb OCHOBHbIE COOTHOLWEHUS AEPHOA CON3UKK (pacyeT SHEPreTMYecKoro Bbixona
peakuuii, 3aKOHOMEPHOCTN PaAMOakTUBHOMO pacnana);

- UCMONb30BaTh MOLENM saep (onpeaeneHne mMace, aedpekTa Macc, 06bsiCHeHNe 3aKOHOMEPHOCTEN
Pa3nnYHbIX BUOOB PaAN0aKTUBHOIO pacrana, onpeaeneHne CrvHa v Y4eTHOCTM A4pa);

- BblAENNTb KOHKPETHOE (PM3NYECKOEe CodepXXaHMe B NpuKnaaHbix 3agadax byaywei nesTenbHOCTU
1 oopMynmpoBaTtb 3anaqu;

- ICMONb30BaTb 3aKOHbI Fl,ﬂepHOVI PM3nNKN Npu pelleHnn NnpogoeccruoHanbHbIX 3aaau.

3. DONXEH BnaneThb:
- COBPEMEHHOI (oM3M4eckoin annapaTtypori 1 obopynoBaHNEM;
- MeToaamu paboTbl C COBPEMEHHbIMI 06pa30BaTENbHBIMU M MHPOPMALIMOHHBIMU TEXHONOTNSIMM

- 3HAHNSAMN O COBPEMEHHbIX MNPOBO33PEHNAX, O CTPOEHNN U CBOWCTBaxX aTOMHbIX agep n
KJ'IaCCI/IqOVIKaLI,VII/I 9NIEMEHTApPHbIX YacTul

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- 3KCMyaTMpoBaTh COBPEMEHHYIO (HU3NYECKYIO annapartypy 1 06opynoBaHuE;
- paboTaTtb ¢ cOBPEMEHHbIMU 06pa3oBaTENbHLIMUA 1 MHPOPMALIMOHHLIMK TEXHONOMNSIMIA

- CUCTEMHOrO Hay4HOro aHanmnsa nNpobnem (kak NPUPOLHbIX, TaK U NPOtECCUOHANBHbIX) PA3NNYHOMO
YPOBHS! CIOXHOCTW;

- paboTbl ¢ NnabopaTtopHbIM 060PYLOBAHMEM 1 COBPEMEHHOW HAy4HOW annapaTypoil;
- NPOBEAEeHNSA PU3NYECKOr0 3KCNEPUMEHTa

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNsSeT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans fOoMnycka K 3ayeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henensa MX TOYAO0EMKOCTb Tekywiue coopMbl
N .D.VII(\:IIU.VII'IJ"I.IV;I'HbI/ CemecTp|, . - cTpa (B uacax) 3{( 0H1p$1 ﬂp
ony Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl

1..Tema 1. BBeneHwue. 6 1 2 0 0

Tema 2. Agpo kak
2.lcuctema cBA3aHHbIX 6 2 2 0 0

HYKNOHOB.

Tema 3. KBaHTOBbIE
3.|xapakTepucTukmu 6 3-5 6 4 0 Tectupoeane

A0EePHbIX COCTOSAHUNA.

Tema 4. SoepHble

npeBpalleHus, pacnagbl i
4l AnepHble peakumu. 6 6-10 10 6 0

5 Tema 5. Monenu 6
‘laTOMHbIX S4ep.
Tema 6. CuHTE3 Nnerkunx
6. snep. 6 14 2 0 0
Tema 7.
B3anmopeicTtsne
7.|3apsaxkeHHbIX YacTul, 6 15-16 4 8 0
BbICOKMX SHEprum ¢
BELeCTBOM.

Tema 8. OnemeHTapHble
‘[yacTuupbl.

Tema . toroeas 9k3ameH
" |doopma KOHTpoONsA 6 0 0 0

WNtoro 36 18 0

11-13 6 0 0 TecTnposaHuve

6 17-18 4 0 0 TecTtnposaHue

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. BBeneHue.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OCHOBHble 3Tanbl pas3BuTUS PM3nKK sapa u vyactul. MacwTabbl sBNeHUA B S0epHOR onsnke 1
hV3MKe BbICOKUX SHEPTUIA.

Tema 2. S1apo KaKk cucteMa cBsi3aHHbIX HYK/TOHOB.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

N3oT1onbl, n3obapbl. CTaTnyeckne CBONCTBA SAEP, BPEMEHHOW KPUTEPUIA 3TOr0 NOHATUS. 3apsaa
anpa. Macca agpa, namepeHme macc agep u Hyactuy. isotonuyeckne apekTbl. SHEPrus CBA3W.
Monyamnupuyeckas coopmyna Bainusekkepa ong sHeprum CBsa3m OTHOCUTENIbHO HYKNOHOB. QHeprus
csasu. [Nonyamnunpuydeckas gpopmyna Barusekkepa ong aHeprum CBs3nm 0THOCUTENIbHO HYKJTOHOB.

Tema 3. KBaHTOBble XapakTepUCTUKMN AaepPHbIX COCTOAHUNA.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KBaHTOBblE XapakTEPUCTUKMN SOEPHbIX COCTOSHWIA. CNH U MarHWTHBIA MOMEHT sapa. MeTtoapl
N3MEPEHNS ITUX XapaKTEPUCTUK. HETHOCTb, 3aKOH COXPAHEHNS YHETHOCTU. DKCNepUMEHT By.
YeTHOCTb si4pa Kak cucTeMbl YacTul. CUMMETPUS BONHOBBIX CRYHKLIMIA TOXAECTBEHHbIX YaCTULL.
Cratunyeckne aneKTpoMarHUTHbIE MyNIbTUMOSbHLIE MOMEHTbI SAep. DNEKTPUYECKMA KBAAPYNONbHbIA
MOMeHT. KBaapynonbHOe CBEPXTOHKOE paclieneHume.
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npaktudeckoe 3aHsitne (4 yaca(os)):

PeweHne 3agay no pacyeTy BEPOATHOCTU U MyNbTUNO/IbHOCTU raMMa NU3ny4eHus. rlpaKTI/I‘-leCKoe
npuMeHeHmne 3akoHa CoOXpaHeHUSA YETHOCTWN.

Tema 4. SinepHble npeBpaLLeHust, pacnanbl U snepHble peakLum.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Ob6Lwwume 3aKOHOMEPHOCTM: XapakKTEPUCTUKIN BEPOSTHOCTU NPEBPALLEHNS, 3aKOHbI COXPaHEHMS,
aHeprus npespatweHns. lNoporoeas aHeprus A4epHON peakLmm 1 Npouecca PoXxaeHns 4yacTumu,.
PannoakTMBHOCTb €CTECTBEHHAS U UCKYCCTBEHHAs. 3aKOH paanoakTMBHOroO pacnana. AKTUBHOCTb.
Anbdha-pacnag. CnekTpbl anbda-4yactuy. dnemMeHTbl Teopum anbda-pacnaga. bera-pacnaa.
SHepreTmyeckme CnekTpbl NPOAYKTOB pacnana. dneMeHTbl Teopun beta-pacnaga. lMoHaTme o
cnabom B3ammomenctemu. Mamma-mnsnyyeHue saep. BHyTpeHHsAs koHBepcus. MpaBmuna otbopa no
MOMEHTY N YETHOCTU 1 BEPOSITHOCTM NepexonoB. AnepHble peakumm ¢ 06pas3oBaHNEM COCTAaBHOMO
appa. Obwme 3aKkOHOMEPHOCTN Pe3oHaHCHbIE 1 Hepe30HaHCHble peakuun. MNpsimble saepHble
peakuun. Micnonb3oeaHne NpsiMbIX SAEPHbIX peakuuii onst onpeneneHns KBaHTOBbIX XapakTepucTuK
ANEPHbIX COCTOAHWNIA. S nepHble peakunn non AecTBUEM raMMa-KBaHTOB. [ UraHTCKUIA pe30HaHC.
SlnepHas pe3oHaHcHas gontoopecueHums, adhdekT Meccbayapa. OcobeHHOCTU SOepHbIX peakLmii
No4 OENCTBMEM 3NEKTPOHOB, HEMTPOHOB, MHOrO3apsAaHbIX MOHOB. Peakunm o6pa3oBaHns
TpaHCypaHOBbIX 3N1IEMEHTOB.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

PacyeT aHepreTM4eckoro Bbixoaa SAepHo peakuun. Pewerne 3anay no onpeneneHunio Bo3pacta ¢
MOMOLLbIO 3aKOHA PaaVM0aKTMBHOrO pacnaaa.

Tema 5. Monenu aToMHbIX saep.
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

KanenbHas mogenb sapa. KonebatenbHble COCTOSHUS 94pa, UX KBAHTOBbLIE XapakTepUCTUKMN.
Mogenb Hecdhepuyeckoro sapa. BpawartenoHole ypoBHu sapa. ObonoyeyHas MOAENb, ee
pusnyeckoe o6ocHoBaHMe. KBaHTOBbIE XapakTEPUCTUKN OOHOYACTUYHBIX COCTOSHMA. CnH 1
4eTHOCTb siapa B 06onoyveyHo mogenu. [leneHune TaxXenbix S4ep, CNOHTAaHHOE U BbIHYXAEHHOE.
OHeprug npespauweHus. CBoncTBa NPOOyKTOB npespaleHns. MexaHnam peakunm geneHus.
MapameTp nenenus. LlenHas aoepHas peakums.

Tema 6. CuHTE3 Nnerkux spep.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

TepmospepHbii cnHTe3. CuHTe3 B 3Be3aax. [pobnema ynpaBnsieMoro TepMosiepHOro CUHTe3a.
Tema 7. Bsaumogencreme 3apsiXXeHHbIX YaCTUL, BbICOKUX 3HEPrui C BeLLLeCTBOM.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

MoTepu sHeprun, kpmeas bperra, npober. MexaHW3Mbl B3anMOOENCTBUS, BIUSIHNE HA CBONCTBA
cpenbl. [MoHaTe o nosnmetpun. MNornoweHHas nosa. OcobeHHOCTN B3anMOOENCTBUS
ramMma-KkBaHTOB U HEMTPOHOB C BeleCcTBOM. MexaHn3Mbl B3anMOLENCTBNS raMMa-KBaHTOB C
BewecTBoM. [Nepenaya aHeprum raMma-un3sny4yeHuns BewecTsy, kepma 1 norioweHHas no3a.
OKcnepuMeHTanbHbie METOAbI B (PU3NKE BLICOKUX SHEPTUIA.

npakTnyeckoe 3aHsitne (8 yaca(os)):

Pacuyet onvHbl npobera Yactuu B Matepuanax. PeweHne 3agay no pacyeTy TONWMHbI 3aWmnThl OT
TOYEYHBIX N MPOTAXEHHbIX UCTOYHUKOB MOHM3NPYIOLErO N3NTy4YEHUS.

Tema 8. dnemeHTapHble YacTULLbI.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Obuwwme cBoicTBa anemMeHTapHblx YacTuu. Knaccndomkaums. Yactmubl n aHTuyacTuubl. MexaHnambl

B3aMMOAENCTBUNSA YacTuL,. 3aKOHbI coxpaHeHwus. CunbHble B3aMMOLAENCTBUSA U CTPYKTYypa agpoHOB.
KBapKI/I M TNHOOHbI.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 3. KBaHTOBbIE
noaroToBka K
3.|xapakTepucTunkm 6 3-5 ngw? SB aﬁwo 6 TecTupoBaHue
A0EePHbIX COCTOSAHUIA. P
Tema 5. Mogenun noaroToBka K
. ' 11-1
0 aTOMHbIX S4€ep. 6 3 TECTUPOBAHUIO 6 TecTiposanne
Tema 8. OnemeHTapHble NnoAroToBKa K
. : 17-1
8 4yacTuupbl. 6 8 TeCTUPOBAHUIO 6 TecTiposanine
NTtoro 18

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
NEKUMU C NCMONb30BaHNEM OEMOHCTPALMUN OMbITOB U APKMX SIBNEHWIA B PU3VIKE;
npoBeaeHne Pn3nN4ecKoro NPakTUKyMma;

camocTosiTenbHas paboTa CTyAEHTOB;

KOHCynbTauuu.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBeneHue.

Tema 2. Slapo Kak cucteMa cBsi3aHHbIX HYK/TOHOB.

Tema 3. KBaHTOBble XapakTepUCTUKMN faepPHbIX COCTOSAHUN.
TeCcTMpoBaHMe , NPUMEpPHbIE BONPOCHI:

1. XapakTepHble pa3mepbl aTOMHOro sapa coctaensitot: a) 10-10m; 6) 10-15m; B) 10+15M. 2.
XapakTtepHoe sinepHoe Bpemsi: a) 10-10c; 6) 10-15¢; B) 10-22¢. 3. 3apsan npoToHa cocTaBnser: a) -1;
6) +1; B) 0. 4. VI30TONbI 3T0: @) S4pA C OAMHAKOBbIM 3aPSA0BbLIM YACIOM, OTINYAIOWMNECS YUCTIOM
HEeNTPOoHOB; 6) Sapa C OAMHAKOBbLIM MAaCCOBbLIM YACNOM, OTINYAIOWMECS 3APSL0BbLIM YACIOM; B)
nobble pagnoakTuBHble Hyknnabl. 5. HyknoHbl B 94pe yaepxusarTtca bnarogaps kakomy
B3aumopencTeuno? a) Cnabomy; 6) cunbHoMy; B) anekTpocnabomy. 6. dHeprus cBa3n sapa 3710: a)
aHeprus, HeobxoamMmas ons pasgeneHns aapa Ha CoCTaBnNSAWmMe ero HyknoHbl; 6) aHeprus,
Heobxoaumas onsg oToeneHns ot sapa 04HOro, camoro cnabo CBA3aHHOIO HyKNIOHA; B) SHEprus,
Heobxoamnmas ons oTAeneHns 04HOro, Camoro cnabo CBA3aHHOIO 3NEKTPOHA. 7. DNEKTPUYECKUIA
KBaLPYMONbHbLIA MOMEHT: @) B3aMOAENCTBYET C rpaAMEeHTOM SNEKTPUYECKOro Nons n nmeet
pasMepHOCTb nnowanu; 6) B3anMOLENCTBYET C rPAAMEHTOM MAarHMTHOrO NOMS U UMEET Pa3MEPHOCTb
3apsna; B) B3aMMOOENCTBYET C rpagueHTOM 31eKTPUYECKOro rnons u MMeeT pa3MepHoCTb 3apsaa. 8.
dopmyna Banusekkepa: a) NonyaMnmpuyeckoe BblipaxeHue Ons S3Heprum cBA3n, OCHOBAHO Ha
obonoyeyHow Mmogenun sapa; 6) NoNyaMNMPUYECKOE BbipaXXeHWe ANa SHeprum CBS3n, OCHOBAHO Ha
KanenbHOW MoLenu s4pa; B) NONyaMNMpUYecKoe BbipaxXeHue A NoiHon aHeprum aapa, OCHOBaHO
Ha kanenbHou Mogenu aapa. 9. o npowecTsmMn BpeMeHW B ABa pasa NpeBblwaloweM nepmnos
nonypacnaga Kon-Bo paguoHyKNMAOB: a) yMEHbWNTCA B ABa pasa; 6) ymeHbNTCS B 4 pasa; B)
CTaHeT paBHbIM HyNIO (PaouoHYKNMabl NONHOCTbIO pacnanyTcs). 10. 3aKoH CoXpaHeHUs YeTHOCTU
ABNSETCA CNeACTBMEM NHBAPUAHTHOCTN CUCTEMbI OTHOCUTENBHO: a) NPOCTPAHCTBEHHOMO OTPaXEHWUS;
6) TpaHcnaumm; B) noBopoTa. 11. SaepHbiii MarHeToH. a) paBeH marHetoHy bopa; 6) B 2000 pa3
6onbwe marHetoHa bopa; B) B 2000 pa3 MeHblue marHeToHa bopa. 12. Taxenble sapa HecTabubHbI
MO OTHOWEHMIO K anbpa-pacnany BCNeACTBUE: @) KYNOHOBCKOro OTTaNkMBaHMS NPOTOHOB; 6)
KY/NIOHOBCKOrO OTTanknusaHus HEMTPOHOB; B) npuHumna lMaynw.

Tema 4. ApepHble NpeBpaLl,eHusi, pacnanbl U saepHble peakLuun.
Tema 5. Monenu aToMHbIX saep.
TECTMPOBAHNE , MPMIMEPHbIE BOMPOCHI:
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1. B yem 3akntoyaeTcs rnaBHas 3acnyra 060n104e4Hon Moaenu sapa: a) B 06 bsICHEHUN
CYLLECTBOBaHUSI Marn4eckmx yncen; 6) B Ka4eCTBEHHOM OMMUCaHUN TEOPUM OENEHUS TSXENbIX SAEpP;
B) B ONUCaHNnN 3aKOHOMEPHOCTEN anbga-pacnana. 2. XapaktepHoe BpeMs NpsmbiX peakumi
coctasnset: a) 10-10c; 6) 10-25¢; B) 10-22¢. 3. NMepuon nonypacnaga 3T0: a) XapakTepucTmka

3O PEKTUBHOCTUN SAEPHOIN peakumm; 6) BEpOSITHOCTb paanoakTUBHOrO pacnana; B) Bpems, 3a
KOTOpOe pacnagaeTtcs NonoBMHa PaanoakTUBHbIX aaep. 4. Kakoe nanyyeHune nmeet MakCMManbHyo
onvHy npobera: a) anbga; 6) 6eta; B) ramma. 5. CnekTp anbga nany4eHust SBnseTcs: a)
HenpepblBHbIM; 6) ANCKPETHBIM; B) KBa3MHENPEPbIBHbIM. 6. CnekTp 6eTa nanyyeHus sBnseTtcs: a)
HenpepblBHbIM; 6) ONCKPETHBIM; B) KBA3MHEMPEPbIBHbLIM. 7. YeMy paBHbl 3apsA0BOE M MAacCOBOE
ymucna B peakuun: y + 14Si28 — 2Hed + ZXA Z = ;A= . 8. Noyemy Taxenble aapa
NpenMyLeCcTBEHHO UCMYCKAKOT anbga-4acTuubl, @ He NPOTOHbI UK S4pa OenTepus: a) cnyckaHme
LPYrUX 4acTuL 3anpeLieHo 3aKOHOM COXpPaHeHNst HeTHOCTU; 6) 13-3a NOBbIWEHHO YaeNbHO
SHeprun cBa3u anbga YacTuupl; B) Npyv NCNyCKaHUM APYrnx 4acTul, HEBO3MOXHO COBMECTHOE
BbIMNOMHEHNE 3aKOHOB COXPaHEeHUs aHeprum u umnynbca. 9. BeposatHocTb nepexona E1 no
CpaBHEHUIO C BEPOSITHOCTbIO Nepexona E2: a) 3HauMTenbHO Boiwe; 6) 3HAYNTENBHO HUXE; B)
npnbnnantenbHo paeHbl. 10. ekt Meccbayapa sBnsieTcst CneACTBMEM: @) COBMECTHOIMO
BbIMOMHEHMS 3aKOHOB COXPaHEHUSI YETHOCTM U N30CnnHa; 6) 3aps00BO HE3ABUCUMOCTM SAEPHbIX
CWN; B) HEHYNEBOW BEPOATHOCTY Nepenadn umMnynbca raMma KBaHta KpUcTaninyeckom peweTke B
uenoM. 11. Marnyeckme 4ymcna COOTBETCTBYIOT: a) KOM-BY HYKNOHOB, MPY KOTOPOM MOSTHOCTbIO
3anonHeHa obonoyka siapa; 6) Kon-By HyKNOHOB Ha BHELWHe obonoyke s4pa; B) KON-BY HYKIOHOB Ha
BHYTpPEeHHe obonoyke sapa. 12. SlaoepHblit MarHeToH. a) paBeH MarHeToHy bopa; 6) B 2000 pas
6onbwe MarHetoHa bopa; B) B 2000 pa3 MeHblue MarHeToHa Bopa 13. Yemy paBHbl 3aps,00BOE U
maccoBoe yncna B peakumn: 8014 —» ZXA + e+ +vZ = A=

Tema 6. CuHTE3 Nnerkux spep.

Tema 7. Bsanmoaencreme 3apsiXeHHbIX YacTUL, BbICOKUX 3HEPrumn C BELL,ECTBOM.
Tema 8. dnemeHTapHble YaCcTULLbI.

TECTMPOBAHNE , MPMMEPHbIE BOMPOCHI:

1. YUeMy paBHbl 3aps0oBoe U maccosoe ymcna B peakummn: 8014 — ZXA +e++vZ = ;A=

. 2. K ICTUHHO HelTpanbHbIM YacTuuaM OTHOCATCS: a) GOOTOH; 6) HENTPOH; B) aNEKTPOHHOE
N MIOOHHOE HEMTPUHO. 3. 13 4ero CocToST aflpOHbl: @) NeNTOHOB; 6) KBAPKOB; B) (oyHAAMEHTaNbHbIX
6030H0B. 4. Paguyc cnaboro B3anmoneiicTens coctaenset: a) 10-10m; 6) 10-15m; B) 10-18m. 5.
Pe3oHaHchl 370: a) BO30YyXOEHHblIe COCTOSIHNS KBApKoB; 6) BO36YXAEHHblE COCTOSIHMS aOpPOHOB; B)
BO30YXAEHHblEe COCTOSIHMSA NENTOHOB. 6. 3aKOH COXPaHEHNs1 SHEPrmM OTHOCUTCS K: @) aaaUTUBHbLIM
3aKOHaM CoxpaHeHus; 6) MyNbTUNNNKATMBHbLIM 3aKOHAM COXPaHEHUS; B) K 0O0MM Bbile
nepeyYncneHHblM. 7. 3akKoH coxpaHeHmst 6apuoHHOro 3apsiaa HapywaeTcs: a) B CUIIbHOM
B3aumomaencTeun; 6) B cnabom B3anMOOENCTBMM; B) 0O HACTOSWEro MOMeHTa He Habnoaanock ero
HapyweHwus. 8. JTenToHHble 3apsabl YacTULbl U aHTUYACTMLbI: ) paBHbl MO aBCONOTHOMY 3HAYEHMIO,
NPOTMBOMONIOXHbI MO 3HaKY; 6) COBNAAatoT; B) MOTyT OTIMHATLCS HA NPOM3BOJIbHYO BENNYMHY. 9.
Hanoute cooTBeTCTBME MEXAY MOHATUEM (DU3NYECKON BENNYMHBI 0O3bl 1 ee onpeneneHuem: 1.1.
OKCMO3NUNOHHAS a) OTHOLEHNE CPpedHeN aHeprnn, nepenaHHoOn n3ny4eHnem BewecTBy B
aneMeHTapHOM 06 beMe K Macce BelecTBa B 3ToM obbeme, 1.2. MornoweHHas nosa 6) oTHoweHne
CYMMapHOro 311eKTpMYeCcKoro 3apsia BCex MOHOB OAHOro 3Haka, 06pa3oBaHHbIX B 9NEMEHTAPHOM
obbeme Bo3ayxa, K Macce Bo3ayxa B aToM obbeme, 1.3. ODKBMBaNeHTHas [o3a B) Mepa pucka
BO3HWKHOBEHWS OTpMLUATENbHbIX MOCNEACTBUA 00Ny4eHs BCEro Tena 4YenoBeka v oToefbHbIX ero
OpraHoB 1 TKAHEN C Y4ETOM NX pagmovyBCTBUTENBHOCTY, 1.4. DdbpekTnBHAA [03a r) Nnpom3sBeneHme
MOrNOLWEHHOW [03bl 06/Ty4eHNst B OpraHe Uam TKaHW Ha COOTBETCTBYHOWMIA B3BELWMBAIOWMNIA
KoatppuumeHT ana gaHHoro suaa uanydeHus. 10. Peakumnsa neneHns BO3MOXHa ANns: a) TaXenbix
anep; 6) nerknx saaep; B) He 3aBMCUT OT Maccbl. 11. Mpn cnHTE3€E Nerknx Saep aHeprvs BolaensieTcs
3a cyeT: a) yBeNn4YeHus yaenbHoh aHeprumn ceasu; 6) yMeHbLeHNS yOenbHOM SHEpPrin CBSI3u; B)
YBENNYEHNS SHEPrU KYTOHOBCKOrO OTTaNnkMBaHUS NPOTOHOB.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:

BblwenpuseneHHble NpUMEpPHbIE TECTbI BeAYT K pa3suTuio cneyowmx komneteHumii: OrNK-3, MNMK-4 n
MK-9

KTPOHHBL H

1%
BEPCPITET

TAHECAAR CHTTEMA Ky
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KoHTponb camocTosiTenbHol paboTbl CTYAEHOB B BUOE KOHTPOSNbHbIX PaboT (3 KOHTPONbHbIE PaboThbl
3a 6 ceMecTp B (popMe TeCTOB).
[MpuMepHble BOMPOCHI K 9K3aMeEHY:

1. AOpo kak cnctema CBA3aHHbIX HYKNOHOB. 3oTonbl, n3obapbl. 3apsa sapa. Macca sapa,
n3mMepeHne macc saep n vactuu. Msotonnyeckme acpekThl.

2. floepHble peakummn non OencTBEM raMMa-KBaHTOB.

3. OHeprus ceaau. MNonyamnupuyeckas popmyna Beusekkepa ans aHeprum CBA3N OTHOCUTENBHO
HYK/IOHOB.

4. [leneHune taxenbix aaep. MexaHnam peakuuun geneHus. lNapametp aenenus. LlenHas saoepHas
peakuus.

5. CnNuH 1 MarHUTHbIR MOMEHT sapa. MeToabl U3MepPeHNs 3TUX XapakTePUCTUK. 3aKOHOMEPHOCTM
bopmupoBaHms cnuHa appa.

6. ObonoyeyHas momenb, ee omanyeckoe 060cHoOBaHME. KBaHTOBbIE XapaKTepUCTmKm
00HOYACTUYHbIX COCTOSHUNA.

7. 4YeTHOCTb, 3aKOH COXPaHEHNS YETHOCTU. DKCnepuMeHT By. HeTHOCTb, 3aKOH COXpaHEHWS
4YEeTHOCTU. YeTHOCTb a4pa Kak CUCTEMbI HacTuLL.

8. Peakunn obpasoBaHns TpaHCypPaHOBbIX 3/1EMEHTOB.

9. CtaTtnyeckue aneKTPOMarHUTHble MyNbTUMNOMHbIE MOMEHTbI SAep. DNEKTPUYECKNIA KBAOPYNONbHbIA
MOMEHT. DNEKTPUYECKMA KBaAPYNONbHbIA MOMeHT. KBaapynonbHOe CBEPXTOHKOE pacLUenneHme.

10. IleneHune taxenbix A0ep, CNOHTAHHOE U BbIHYXXOEHHOE. aHepFI/IFI npespaweHus. CaoiicTtBa
NPOOYKTOB MnpeBpalleHns.

11. SnepHble NpeBpalleHunsi, pacnanbl U saepHble peakumm. Oblwme 3aKOHOMEPHOCTU:
XapakTepUCTNKN BEPOSTHOCTM NPeBpaLLeHNS.

12. O6onoyeyHas mogenb. CNMH M YETHOCTb sApa B 060N04EYHOM MoaeNn.

13. SlnepHble NpeBpalleHunst, pacnanbl U SAepHble peakunn. 3akoHbl COXPaHEHWS, SHEPrUs
npespalleHus. NMoporosas aHeprus S4epHON peakumm 1 NpoLecca PoXAeHNs HYacTuu,.

14. KanenbHas mogenb agpa. KonebaTtenbHble COCTOSAHUS A0pa, X KBAHTOBbIE XapaKTepUCTUK.

15. PaanoakTnBHOCTb €CTECTBEHHAS U MCKYCCTBEHHASA. 3aKOH paanoakTMBHOMO pacnaaa.
AKTUBHOCTb. EOMHMUBI aKTUBHOCTMW.

16. CuHTE3 nerknx sigep. TepmosinepHblii cuHTed. CuHTe3 B 3Be3aax. Mpobnema ynpasnsiemoro
TEPMOSIAEPHOro CUHTE3a.

17. Anbpa-pacnan. CnekTpbl anbha-4actuu. 3akoH ['enrepa-HaTttona. MexaHnsm anbha-pacnaga.

18. B3anmoeincTeme 3apsixkeHHbIX YacTuL, BbICOKMX 3HEepPruii ¢ BewwecTsoM. Motepun aHepruu,
Kpveas bperra, npober.

19. beta-pacnag. QHepreTuyeckme cnekTpbl NPOAYKTOB pacnana.

20. Bzanmogeincteune 3aPAXEHHbIX YHaCTuL, BbICOKUX 3Hepr|/||7| C BewecTBoM. MexaHn3mbl
B3aMMOLENCTBUSA, BNINSHNE Ha CBOWNCTBA cpenbl. dunsnyeckne oCHOBbI JO3NMETPUN. PacuyeTnbl
3awnTbl OT NOHU3NPYHOLWNX I/I3}'Iy‘-leHI/II7I.

21. Famma-unanyyeHve snep. BHyTpeHHsIs koHBepcus. ddpdpekT Meccbayapa.
22. Obwwe cBolCcTBa aneMeHTapHbIX Yactul. Knaccudpukaums. HYactuubl n aHTU4acTmubl.
23. ApepHble peakuun ¢ obpasoBaHnem coctaBHoro sapa. Obwme 3aKOHOMEPHOCTH.

24. Obwwue cBONCTBA 9NEMEHTaPHbIX YacTul. MexaHn3mMbl B3auMOOENCTBUS YaCTUL,. 3aKOHbI
COXpPaHEeHMSI.

25. lNpsamble saepHble peakumn. icnonb3oBaHne NpsiMbIX SOEPHbIX peakunin gns onpeneneHuns
KB2HTOBbIX XapaKTepUCTUK S0EePHbIX COCTOSHWIA.

26. CunbHble B3aMOLENCTBNSA 1 CTPYKTYpa aapoHOB. KBapKX 1 FHOOHbI.

7.1. OcHoBHas nuTeparypa:
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1. KanutoHos, . M. BeeneHue B ouaunky aapa v yactuu, [9nekTpoHHbIn pecypc] / V. M. KanuToHoB.
- 4-e naga., - M. : PUSMATIJINT, 2010. - 512 c. - ISBN 978-5-9221-1250-5. Pexxum poctyna: -
http://e.lanbook.com/view/book/2189/page2/

9bC "laHb"

2. 1. Kypc obuweit domaunkn: YyebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL MHDPA-M, 2014. - 360
c.: 60x90 1/16. (nepenneT) ISBN 978-5-905554-47-6, 700 3k3. Kypc obuiei dpusnku: Y4ebHoe
nocobue / K.b. KanH. - M.: KYPC: HUL MH®PA-M, 2014. - 360 c.: 60x90 1/16. (nepenneT) ISBN
978-5-905554-47-6, 700 ak3. http://www.znanium.com/bookread.php?book=443435

9BbC "3HaHuyMm"

3. ®usuka. BonHoBas ontuka. KBaHToBasi npupoaa nany4yeHuns. OnemMeHTbl aTOMHOM N S0ePHOW
usnmkm: Yueb. noc. / C.U.KysHeuos, A.M.Jlngep - 3-e n3a., nepepab. n gon. - M.: By3os. yuyeb.:
HNLU MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aka.
http://www.znanium.com/bookread.php?book=438135

9BC "3HaHuym"

7.2. lononHutenbHasa nuteparypa:

1. dusuka.: Yueb. / A.A.MuHckuin, I.1HO.IMpakosckwid; MNon obw,. pea. npod., A4.3.H. KO.N. Ouka, H.C.
Mypbiwesow - 3-e n3a., ncnp. - M.: dopym: HAL MHPPA-M, 2013. - 560 c.: un.; 60x90 1/16. -
(MpodpeccunoHanbHoe obpasosaHme). (n) ISBN 978-5-91134-616-4, 1500 ak3. Pexum poctyna: -
http://znanium.com/bookread.php?book=375867

OBC "3HaHunym"

2. MpoHkunH, H. C. ObecneyeHne 6e3onacHoCTM obpalleHunst ¢ paanoakTUBHbLIMU OTX0OaMU
NPeanpUsITUA S0epPHOro TOMNIMBHOIO LMKNa [SnekTpoHHbIA pecypc] : y4eb. nocobue / H. C.
MpoHkuH. - M.: Noroc, 2012. - 420 c. - ISBN 978-5-98704-599-2.
http://www.znanium.com/bookread.php?book=469413

OBC "3HaHunym"

7.3. UHTepHeT-pecypcChbl:

Bukuneawns - https://ru.wikipedia.org/wiki/

Kypc nekuui no anepHom comsuke npodd. N.H. Bekmana - http://profbeckman.narod.ru/YadFiz.htm
Nexkunn npodpeccopa b.C. NwxaHosa - http://nuclphys.sinp.msu.ru/lect/ishkhanov2014/index.html
Jlekummn npogoeccopa .M. KanutoHosa - http://nuclphys.sinp.msu.ru/lect/kapitonov2014/index.html
ApnepHas dusunka B VIHTepHeTe - http://nuclphys.sinp.msu.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "®uarka aToOMHOro s4pa U U aneMeHTapHbIX YacTuy" npegnonaraert
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

PerncrpaumnoHHbi Homep 663717 SAEKTPOHHBH
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Mporpamma ancumninHbl "dursmka atoMHOro sapa v 1 anemeHTapHboix Yyactuy'; 03.03.03 Pagnodumamka; accucTeHT, K.H. ApuHuH B.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ayaontopumn ons npoBeneHns NoTOKOBbIX NEKLWIA 1 NPaKTUYECKMX 3aHSATUIA.
NabopaTopust 0bwero prany4eckoro NpPakTMkyma no SaepHo usnke

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paanoduamka” n npocunto noarotoskm Pagnogpuanyeckme metoapl no
obnacTsim npumeHeHus (Pagnodmanyeckne namepeHuns) .
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