MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA DKCITEPUMEHTAJILHOM SIJEPHOM ®U3UKU U KOCMO®U3HUKU

OAOBPEHO YMC T® HUAY MUOU
[IpoTokoi Ne 6

or 23.12.2022 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHUE B AJEPHYIO ®U3UKY

HanpaBnenne noaroToBku [1] 14.03.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
(cmennanbHOCTD)
Eﬂ

2 z ; s |8 s

e I~ s = =" O —_ e
o £ = | % oo | w24 < > z g
= o = T | B = Z s =z3 % = T S
8 S . = & = E [ =3 o - - - = o &

SO g 9 = == e . e % d U =¥ 2 =g
P > o =9 < = © S = T
O 2 (= |2 2= S ® 2 g M~ < S S o
o =2 | O |’ =S |BRF | m=E30 = S Z 5
6 3 108 30 15 15 12 0 C)
Uroro |3 108 30 15 15 15 12 0




AHHOTALMS

NzygaroTcs kinaccupukanus U CBOKNCTBA JJEMEHTAPHBIX U (yHIAMEHTAIBHBIX YaCTHI, THIIBI
B3aMMOJICHCTBHIA B TPUPOJE M WX MPOSBICHUE B SACPHBIX TMpoleccax (CTaOUIBLHOCTh U
PaMOaKTUBHOCTh sJiep, (U3MKA SICPHBIX pPEaKIWid TPH HU3KUX JHEPTHSX, JCJICHWE W CHHTE3),
CBOWCTBA W Mojenu sifep. M3ydaroTcst simepHbIe TPOILECCHl B OKPYXKAroIleM MHUpe: oOpa3oBaHHe
JJIEMEHTOB B TPHPOJIE, SIIEPHBIE PEAKTOPHl W TEPCHEKTHBBI TEPMOSIEPHOTO CHHTE3a (siIepHas
SHEPTETHKA).

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

[{enn 0cBOCHUSA TUCUUILIMHBI:

1. U3yuenue:

* CBOWCTB JJIEMEHTAPHBIX YACTHUI[, @ TAaKXE CBONCTB W MPOSBIICHUN CUJIBHBIX, CIA0BIX W
3JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMMUPE;

* 3JIEMEHTOB T€OPUHU B3aUMOJICUCTBUS SIACPHBIX U3TYUYECHHH C BEILIECTBOM;

* OCHOBHBIX CBOMCTB siiep (Macca, 3apsjl, MAarHUTHBIA U 3JEKTPUUECKUE MOMEHTHI, SHEPrus
CBSI3U, CTAOWJIBHOCTD U T.J1.);

* OCHOBHBIX 3aKOHOB SICpPHOM (PU3UKU, B T.4. MEXAaHU3MOB SIICPHBIX PEAKIUN MpU Pa3HBIX
SHEPTUSX U MPOIECCOB pacmlaia, CIUSHUS U AeTIeHHUE siiep (SIepHasi SHEpPreTHuKa);

* MEXAaHW3MOB BO3HUKHOBEHMS U CHUHTE3A DJIEMEHTOB B IIPUPOJIE.

2. BeipaboTka yMEHHUI 1 HAaBBIKOB:

* PaCCUMTHIBATh 3aKOHOMEPHOCTH B3aUMOIEHCTBUS AIEPHBIX U3JIYUYEHUI C BEIIECTBOM;

* pACCUMTHIBATh OCHOBHBIE XAPAKTEPUCTUKU A€, MPOBOAUTH OLEHKY BEPOSTHOCTH HX
B3aMMOJICVCTBHI, pacnaaa, CAHTE3a WU JACICHUS;

* paboOTHI CO CIIEKTPOMETPUUYECKOH amnmapaTypoii;

* SKCHEPUMEHTAIBHBIX U3MEPEHUN XapaKTEPUCTHUK IEMEHTAPHBIX YaCTHULL U SED;

* paboTHI CO crelMaNbHON HAYYHOU JTUTEPATyPOU.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

VY4yebHasg QUCHMIUIMHA BXOAUT B MPOTPaMMy IOATOTOBKH CTYIEHTOB, M3YYaloOIIUX SJICPHYIO
(U3MKY U TEXHOJIOTHH.

Jlns M3y4eHus TUCHMIUIMHBI CTYICHT JOJDKEH O00J1afaTh 3HAHWSAMH, NOJYYCHHBIMH TIPU
U3Y4eHUH KypcoB oOmiell (u3uku, B TOM 4HCIE, pa3/ielioB aTOMHOM (U3MKe, a Takke 00JaaaTh
0a30BBIMU 3HAHUSIMU U3 Kypca KBAaHTOBOI MEXaHUKHU.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHKCHHUS
KOMIICTCHIIMH

3-OI1K-1 [1] — 3HaTh 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIAH; OCHOBHBIC MaTEMaTHYECKHE 3aKOHbBI; OCHOBHBIC

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN

OIIK-1 [1] — Cnoco0eH ucnoib30BaTh
0a30BbIC 3HAHUS




CCTCCTBCHHOHAYYHbIX JUCHUILJIMH B
npo¢eCCUOHAITBHON IEATEITHLHOCTH,
MIPUMEHSITh METOJIbI
MaTeMaTHIECKOTO aHAIIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO H
AKCIIEPUMEHTATBHOTO HCCIICIOBAHUS

VYK-1 [1] — CriocobGeH ocymiecTBIATh
TOUCK, KPUTUYECKUI aHATIN3 U CHHTE3
nH(pOpMau, TPUMEHATH CUCTEMHBIN
MOAXOJT JISl PEIICHUS TTOCTaBICHHBIX
3a1a4

VYKE-1 [1] — CnocoGeH ucmonbp30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JUCIUILTNH, TPUMEHSITh METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 33J1ayax

(u3nveckue BICHUS, IPOLECChI, 3aKOHBI U TPAHUIIBI UX
MIPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMUYECKUX 3aKOHOB
Y SIBJICHUI; METO/Ibl MATEMaTUYECKOI0 MOJIETUPOBAHUS,
TEOPETUYECKOT0 U IKCIEPUMEHTATIBHOT'O UCCIIETOBAHUS
V-OIIK-1 [1] — YMeTb BBISBISITh €CTECTBEHHOHAYYHYIO
CYILIIHOCTb ITPO0JIeM, BO3HUKAIOIIUX B X0JI€
npodecCHoHaIbHOM e TeNbHOCTH, IPUBIIEKATh JUIS UX
pelieHus: COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHIECKUI
amnmnapar

B-OIIK-1 [1] — Bramers MaTeMaTHueCcKUM anmapaToM JIst
pa3paboTKu MoJieneil MPoLEeccoB U SIBICHUM, pelIeHus
MPaKTUYECKUX 3a7a4 Mpo(eccoHabHOMN 1eATeNbHOCTH;
HaBBIKAMU HCIIOJIb30BAaHMsI OCHOBHBIX 00LIE(PH3NUECKUX
3aKOHOB U MPUHIUIIOB

3-VK-1 [1] — 3HaTh: MeToauKku coopa u o0paboTKu
UH(QOPMALIMK; AKTyaJIbHbIE POCCUHCKUE U 3apyOe)KHbIE
UCTOYHUKHU MHpopMauu B chepe nmpodheccuoHaabHOM
NesITeIbHOCTH; METO] CUCTEMHOT'O aHAJIN3a

V-VK-1[1] — YMeTh: npuMeHATh, METOUKHU MTOKUCKa, cOopa U
00paboTKK MHPOPMALIMHU; OCYIIECTBIATh KPUTUUESCKUIA
aHaJM3 ¥ CUHTE3 HH(OpPMAIINH, TIOTYIeHHON U3 Pa3HBIX
UCTOYHUKOB

B-VK-1 [1] — BnageTs: MeTogamu noucka, coopa u
00pabOTKH, KPUTUUECKOT0 aHAJIM3a U CUHTE3a HH(pOopMaIuy;
METOAMKON CHCTEMHOTO ITOIX0/1a JUTS PEIICHHS
IOCTaBJICHHBIX 33]a4

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUIUINH, METOIbI
MaTEeMaTUYECKOIro aHalin3a U MOJEIMPOBAHNUS,
TEOPETHUECKOTO M IKCIIEPUMEHTAIIHHOTO HUCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: ucnonb30BaTh MATEMAaTHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKECHHSIX, PACCUUTHIBATH
OCHOBHBIE YUCJIOBBIEC XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
pemiaTh OCHOBHBIE 33/1a4l MAaTEMaTUYECKON CTAaTUCTUKU;
pemaTh TUIOBBIE PACUETHBIE 3a1a41

B-VKE-1 [1] — B1ageTs: MeTOIaMU MaT€MaTHYECKOTO
aHaJIM3a U MOJCIIMPOBAHUS; METOJAMU PEIICHHS 3a7a4
aHaJM3a U pacueTa XapaKTEePUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH NPHUEMaMH 00pabOTKH SKCTIEPUMEHTATBHBIX
JAHHBIX, METOJAaMH paOOThI C TPUKIAAHBIMUA IPOTPAMMHBIMU
IPOAYKTaMH

HpO(I)eCCI/IOHaHBHLIC KOMIICTCHIIMKXN B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6HaCT}IMI/I

3HaHU) TPopeCcCCHOHATBLHOM 1A TENFHOCTH:

3agaua O0BeKT WK 00J1aCTH Koa u naumenoBanue | Koa v HamumMeHoBaHue

npodeccHOHAJILHONH | 3HAHUA npodeccuoHaIbLHOM HHIUKATOPA

aesiteabHoctu (3I1]1) KOMIIETEHI[MH; JOCTHKEHUS
OcHoBaHue npodeccuoHaIbLHOM
(npodeccHoOHANBbHBIH KOMIIETEeHI[MH




ITonroroBka
CIEIMAIUCTOB C
(dbyHIaMeHTanbHON
¢buzuko-
MaTEMaTHUYECKON U
WHKEHEPHOU
MMOJITOTOBKOM,
3HAaHUEM OCHOB
HEUTPOHHO-
(bu3nUeCKuX u
TEIIO(U3NIECKUX
IIPOLIECCOB,
MPOTEKAIOMINX B
SITIEPHBIX
SHEPTETHYECKUX
yCTaHOBKax

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hay‘-IHO-I/ICCJ'ICI[OBaTCJ'ILCKI/Iﬁ

SnepHble peakToOpHl,
SHEPreTUYECKUe
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-
¢u3nUecKre npoueccs
B aKTHBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TETIJIOBBIC U3MEPEHUS U
KOHTpOJIb,
TETJIOHOCHUTEIIH,
Marepuabl AECPHBIX
PEaKTOpPOB, SICPHBIN
TOIUITMBHBIN LMK,
CHUCTEMBI OOecreyYeHus
0€30I1acHOCTH,
CHCTEMBI YTIPaBIICHUS
AIePHO-PUZNIECKUMU
YCTaHOBKAMH,
MIpOrpaMMHbIE
KOMILJIEKCHI IS
UCCJIE0BAHUS SIBICHUMN
1 3aKOHOMEpPHOCTEN B
obnactu TemIopU3UKH
U DHEPreTUKH,
SJIEPHBIX PEAKTOPOB,
pacmpocTpaHeHus
B3aUMO/ICUCTBUS
W3IIYYCHUS C
00BeKTaMu )KUBOU U
HEXUBOU IIPUPOIBI,
JKOJIOTUYECKHUI
MOHUTOPUHT
OKpY’KarolIeH cpefipl,
obecrnieueHue
0€30MacHOCTH SIEPHBIX
MaTepuaioB, 00bEKTOB
1 YCTaHOBOK aTOMHOM
MPOMBIIIICHHOCTH U
SHEPreTUKHU.

cranaapr-I1C, ananns
OIbITA)

ITIK-2 [1] - Croco6en k
y4acTHUIO B IPOBEICHUH
(bU3UIeCcKOro 1
YUCJIEHHOTO
AKCTIEPUMEHTA, K
MOATOTOBKE
COOTBETCTBYIOIINX
IKCIIEPUMEHTATBLHBIX
CTEHJIOB

OcHosanue:
[IpodeccronanbHbIi
crannapt: 24.028

3-1IK-2[1] - 3naTh
METO/IbI IPOBEICHUS
(bu3UIecKoro u
YUCJIEHHOTO
IKCIIEPUMEHTA, U
MOATOTOBKH
COOTBETCTBYIOIINX
IKCIIEPUMEHTATBHBIX
CTEHJIOB.;

V-TIK-2[1] - YmeTh
MIPOBOINTH
¢buznueckuit u
YUCIICHHBIN
JKCIIEPUMEHT,
MMOJATOTOBUTH
COOTBETCTBYIOIINE
AKCTIEPUMEHTAJILHBIE
CTCH]IBI;

B-TIK-2[1] - Bnanets
METOJIaMHU TIPOBEIICHUS
(buzmIecKoro u
YUCJIEHHOTO
IKCTICPUMEHTA U
MOATOTOBKH
COOTBETCTBYIOIINX
AKCIIEPUMEHTATBHBIX
CTEHJIOB.

Hamnpasnenus/nenu
BOCITUTAHUS

3ana4yn BocruTaHus (KOx)

BocrmraTensHBIN TOTEHITHAT TUCITATIINH




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

JlabopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIIH

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

6 Cemecmp

BBenenue.
BzaumoneiicTeue
W3ITyYCHUS c
BemectBoM. CBolicTBa
1 MOJICIIH sITIEP.

15/8/8

[\
()]

CK-8

PannoakTuBHOCTS.
SlnepHsle peakuuu U
AJIepHAast SHEPreTHKA.

9-15

15/7/7

25

KH-15

OIIK-

V-
OIIK-

B-
OIIK-

3-1IK-




Hmoeo 3a 6 Cemecmp

30/15/15

50

KonTpoabHbie
MeponpusiTUsi
Cemectp

3a

6

50

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(mnn) sK3aMeH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O06o3na | ITo1HOe HaMMeHOBaHM e

YeHHE

CK CemecTpOBbIN KOHTPOJIb

KU1 KoHTposib 1o utoram

3 OKk3aMeH

KAJIEHIAPHBIN IIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

" Jac. , 4ac. yac.
6 Cemecmp 30 15 15

1-8 Beenenne. BzanmopeiicTBue n31y4eHus ¢ BelecTBOM. 15 8 8
CgoiicTBa M1 MOJIeJIH SA/IEP.

1 IIpeamer: anepHast ¢pusuka. DyHgaMeHTAIbHbIE Bcero ayiuTopHbIX 4acoB
B3aNMMOIEHCTBHS U KJIacCH(PUKAIUSA IJIeMEHTAPHBIX 2 | 0 | 0
YacTHI. AHTHYACTHIBI M 3AKOHBbI COXPAHEHUS Ownnaitn
[Tpenmer: saepHas duzuka. 0 0 0
@dyHaMeHTaIbHBIE B3aUMOACHCTBUS U KiacCu(UKaus
JIEMEHTAPHbIX YaCTHULL. AHTUYACTHULBI U 3aKOHBI COXPAaHEHUS

2 Ha3zemHble yckopuTe/n 1 KOCMHYeCKHe JIy4YH. Bcero aynuTopHbIX 4acoB
B3aumopneiicTBue 3apsizKeHHbIX YaCTHI U siiep € 2 |1 |1
BeliecTBOM. MoHM3anmoHHbIe MOTEPH IHEPIrUH. Ownnaitn
HazeMHbIe yCKOpHUTEIN U KOCMUYECKHUE JTyUH. 0 0 0
B3anMozeincTBre 3apsyKeHHBIX YaCTHULL U SIJIEP C BEIIECTBOM.

MoHu3aiMOHHBIE IOTEPU PHEPTHH.

3 Pagnanuonnsie norepu 3uepruu. Mznyyenne Bapunosa- Bcero aytuTopHbIX 4acoB
YepeHnkoBa U nepexoaHoe U3JIy4eHue. Ypyroe 2 |1 |1
KYJIOHOBCKO€ paccesiHue. Omnnaiin
PaguanyoHHble IOTEpU SHEPIUH. 0 0 0
N3nyuenne BaBunoBa-YepeHKOBa U NEPEXOTHOE U3ITYUCHHUE.

Ynpyroe KyJIOHOBCKOE PacCesiHUE.

4 B3aunmopneiicTBMe raMMa-KBaHTOB C BelleCTBOM. Bcero ayuTopHsIX 4acoB
DJIEKTPOMarHuTHbIC M aiPOHHbIE KACKA/bI. 2 |1 |1
B3auMoelicTBie TaMMa-KBAaHTOB C BEIECTBOM. Onyaig
ONEKTPOMAarHUTHBIE U aJJPOHHBIE KACKAIbI. 0 | 0 | 0

5 Metoabl perucTpanuu 3J1eMeHTAPHBIX YaCTHL U s1ep. Bcero aynuTopHBIX 4acoB
OcHoOBHbBIE IOHATHS A103UMETPHUHU U3JTy4eHHIA. 2 | 1 | 1
MeTopl perucTpalvy JIEMEHTAPHbIX YaCTHLL U SIED. Omnuaiin
OCHOBHBIE HOHATHS JO3UMETPUM M3]TyICHHUIA. 0 |0 |0

6 3apsn, Mmacca M paauyc sigep. 3apsja, Macca M paguyc sagep. | Beero ayimTopHsIX 4acoB
3apsia, Macca v paguyc aiep. 2 | 1 | |
OHeprus CBA3M U CBOMCTBA SIIEPHBIX CHJL. Ownnaitn

0 |0 |0
7 IIpocTpancTBeHHAast YeTHOCTh, H30TONUYECKHUI CIIUH, Bcero aytuTopHbIX 4acoB

AJICKTPUYECCKHEC MOMCHTDBI, CITUH U MATHUTHBIA MOMEHT

1 | 1 | 1




saaep.
[IpocTpaHcTBEHHAsI YETHOCTD, M30TONMWYECKUI CIIHH,
QJICKTPHUICCKHC MOMCHTEI, CIIMH W MAaTrHUTHBIA MOMEHT A0Ep.

Ownutaiig

0 0 0

8 Mopaenu siiep: KanejabHasi M pepmu-rasza. Bcero ayiutopHbIx 4acoB

Mognenu siiep: KarnenbHas U GpepMu-rasa. 1 |1 |1
Ownnaitn
0 |0 |0

9 Mogean siep: 0001049e4Hast M 00001ICHHAS. Bcero ayiutopHsIx 4acoB
JHepreTuyecKkue YypoBHU HYKJIOHOB B sijipe. [lpyrue 1 | | | 1
CyLIECTBYIOLIHE MOACJIH. Ownnaitn
Mopenu sinep: o0oodedHast 1 00001IeHHas. DHepreTuIecKkue | () 0 0
YPOBHU HYKJIOHOB B sape. Jlpyrue CylecTBYIOINUE MOIETH.

9-15 PaaunoakTuBHOCTS. SlepHbIe peakuu U siiepHast 15 7 7
JHEpreTuKa.

10 OcHOBHBIE 32AKOHBI PAINOAKTHBHOI0 pacnaja. o-pacnai. Bcero ayiuTopHbIX 4acoB
OcHOBHBIE 3aKOHBI PaJIMOAKTUBHOTO PaCIa/ia. 3 | 1 | 1
o-pacnaj. Ownnaitn

0 |0 |0

11 B-pacnan u y-u3jydeHune Bo30y:KIeHHBIX sigep. ekt Bcero ay1iuTopHbIX 4acoB
Méccoayapa. 2 |1 |1
B-pacnan u y-u3inydyeHue Bo30YyKACHHBIX sep. Ownnaitn
D dext Méccbayapa. 0 |0 |0

12 O0mme XapaKkTepUCTUKH SI/IEPHBIX PeaKIUid M 3AKOHbI Bcero aynutopHbIX 4acoB
coxpanenusi. [loporoBasi JHeprusi U BbIX0/ peaKkuuM. 2 | 1 | |
SlnepHble peakuuu NMoj AelicTBHEM 3apsiZKeHHbIX YaCTHIL. Omnutaiin
OO1me XxapakTepUCTUKU SJIEPHBIX PEAKIUi U 3aKOHBI 0 0 0
coxpaHeHus. [loporoBas 3Heprus 1 BbIXOJ PEAKIUH.

S nepHble peakuuu Mo JeHCTBUEM 3apsKEHHBIX YaCTHLL.

13 MexaHu3M siiepHOI peak Uy MPAMOro B3aUMO/AeiiCTBUS. Bcero aytuTopHbIX 4acoB
doTosiiepHbIE peAKIUH. 2 |1 |1
MexaHu3M sIAEpPHON peaKIUK MPSIMOTO B3aUMOICHCTBHUS. Ounaiin
DoTOsAICPHBIE PEAKIIHH. 0 | 0 | 0

14 MexaHu3M NPOTEKAHUSA SIEPHON peaKkun yepe3 Bcero ayiutopHbIX 4acoB
NMPOMeEKYTOYHOE s1Apo. B3anmoaeiicTBe HEMTPOHOB ¢ 2 |1 |1
siApaMu. 3aXBaT HENiTPOHOB. Ownutaiin
MexaHu3M NPOTEKAHUS SIIEPHON pEaKLUU Yepe3 0 0 0
MIPOMEKYTOUHOE SAIPO.

B3aunMopeiicTBue HEUTPOHOB C siIpaMu. 3axBaT HEUTPOHOB.

15 SlnepHasi 3HepreTuKka Ha ocHOBe JejeHus. JloobIua, Bcero ayutopHbIx 4acoB
U3Ir0TOBJICHHE, 000TrallieHHe H YTHIN3AalUs 1ePHOro 2 |1 |1
TOIJINBA. S1epHbIe peakTopbI. Ownuaiin
SnepHas sHepreTrKa Ha OCHOBE JICJICHHUS. 0 0 0
JloGbIua, U3rOTOBIICHUE, 0OOTAIlIEHUE U YTHIIU3ALHUS SIIEPHOTO
TOIUIMBA. S IEpHbIE PEAKTOPBI.

16 SlnepHasi JHepreTUKa HA OCHOBE TEPMOSIIEPHOI0 CHHTE3A. Bcero ayutopHbIx 4acoB

O0pa3oBaHue 3JIeMeHTOB B IIPHPOJIe.
SInepHast JHEpreTHKa Ha OCHOBE TEPMOSIIEPHOTO CHHTE3A.
OO0pa3oBaHuE 3JIEMEHTOB B IIPUPOJIE.

2 |1 | 1
Ounnain
0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIILIUIA:




O003Ha

ITo1HOE HAMMEHOBaHNE

YeHHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual

I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Bunieo-marepuaisl

AM Aypamno-mMarepuaisl

[Ip3 [Ipe3eHTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC WNHTepakTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

6 Cemecmp

3-4

IIpoxo:xkaeHne raMmMa-KBaHTOB Yepe3 BellecTBO.
[TpoxoxkieHre raMMa-KBaHTOB Yepe3 BEUIECTBO.

5-6

S5Ouenka cpeaHeii JHepru MIOOHOB KOCMHY€ECKOI0
U3JIyYEeHHUs] HA IOBEPXHOCTH 3eMJIN.

OueHka cpeiHel SHEPrul MIOOHOB KOCMHUYECKOTO U3TYyUYECHUS
Ha IMOBEPXHOCTH 3E€MJIH.

HccaenoBanne akTHBAIIMA MHOTOKOMITOHEHTHBIX
o0pa3uos.
VccrenoBanye akTUBAIIMM MHOTOKOMIIOHEHTHBIX 00Pa3IioB.

JHepreTH4YecKHil CIEKTP U MPOCTPAHCTBEHHOE
pacnpeesieHne 3aMeUISTIOIIMXCS TEeNJI0BbIX HEHTPOHOB.
DHepPreTUYeCKuid CIIeKTP U MPOCTPAHCTBEHHOE paclpe/ieiiCHUue
3aMeISIOIINXCS TeTJIOBBIX HEUTPOHOB.

11-12

YcraHOBKH AJ19 U3MEPEHUSA l} — AKTHUBHOCTH.
YcTaHOBKM JJISI HU3MCPCHUA B — dAKTUBHOCTH.

TEMbI CEMMHAPOB

Henean

Tembl 3ansiTuii / Conepxxanue

6 Cemecmp

1-2

OcHoBHbIE KOHICNMIMNHU (l)I/[?.I/IKI/I JIEMEHTAPHBIX YaCTHII,
Ha3¢MHbIC YCKOPUTE/IN U KOCMUYCCKHUE JTYUH.
OcHOBHEBIE KOHIICTIITNH (1)I/ISI/IKI/I OJICMCHTAPHBIX YaCTHUIL,
HAa3CMHBIC YCKOPUTCIIN 1 KOCMHUYCCKUC JTYyYH.

B3auMopaeiicTBHe 3apSKEHHOT0 U3JIYYEHHUS C BelIeCTBOM.
B3anmoneicTBre 3apsyKEHHOTO U3JIYYEHHUSI C BELLIECTBOM.

B3aumoneiicTBre raMMa KBaHTA € BeIIECTBOM U METOIbI
perucTpanum 3J1eMeHTAPHBIX YACTHIL U s1/Iep.
BzaumMoneiicTBre raMMa KBaHTa C BEIIECTBOM U METOBI
perucTpanyy 3JICMCHTAPHBIX YaCTHILL U AOCP.

OcCHOBHbIE XapaAKTEPUCTUKH sI/Iep U siIePHBIX CHJI.
OcHOBHBIE XapaKTEPUCTUKH SIIEP U SACPHBIX CHIL

Mopesnu saep.
Mogenu siep.

PaanoakTHBHOCTD.




PannoakTUBHOCTE.

13-14 | SinepHble peakuuu.
SlnepHble peakiiui.
15-16 | SAnepHasi 3HepreTuxKa

SnepHast SHepreTuka

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B xone npoBeneHus 3aHATUH KCHOJIB3YIOTCSA aKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI OOyUEHUS C
pUMEHEHHEM HH()OPMAITMOHHBIX TEXHOJOTHH M MYyJIbTUMeIUHHOro obopyaoBanus. JlaboparopHsie
paboThI IPOBOASATCS B CIIELUATM3UPOBAHHOM ITOMEIIEHNUHU Ha CIIELUAIU3UPOBAHHOM 000pY/I0BaHUH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIeUrnBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB 00ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYUIEro,
pyOeXKHOT0 U IPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILTHHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUIMSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/iCTaBJIeHa B CIEAYIOIeH Tadnuiie:

KOM]’[ETCHHI/IH I/IH)IHKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)

OIK-1 3-OIK-1 D, CK-8, KU-15
V-OIIK-1 D, CK-8, KU-15
B-OI1K-1 D, CK-8, KU-15

TK-2 3-1IK-2 D, CK-8, KU-15
V-TIK-2 D, CK-8, KU-15
B-TTK-2 D, CK-8, KU-15

VK-1 3-VK-1 D, CK-8, KU-15
V-VK-1 D, CK-8, KU-15
B-VK-1 D, CK-8, KU-15

VKE-1 3-VKE-1 9, CK-8, KU-15
V-VKE-1 D, CK-8, KU-15
B-VKE-1 D, CK-8, KU-15

HIxanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMAaJILHOI'O Oajljla BKIIOYMTEILHO. MToroBas arrecranus II0 JHCIHUILUIMHE oleHHBaeTcsa 1o 100-
OayIbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOW JUCITUTIIINHBI
OHCHKa «OTJIMYHO» BBICTABJIACTCS
90-100 5 — «omauumo» A CTYIEHTY, €CJIA OH TIIYOOKO U MPOYHO
YCBOMJI MPOTPaMMHBIN MaTepHua,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYII€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 0mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MTPaBHIIbHBIC
($OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
HoRe «HEY0081emM8OPUMENLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O

COOTBETCTBYIONIEH AMCIMILINHE.

OneHouHble cpelcTBa NpuBeaeHb! B [Ipriioxxennu.

8.  YUYEBHO-METOJWYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAS JIMTEPATYPA:
1. DU b 18 KBanToBas Mexanuka : yaeoHoe mocodue, Mocksa: Jlaboparopwus 3nanuii, 2020

2. DU U 83 KanroBas ¢uzuka. OCHOBHBIE 3aKOHHI : yueOHOe nmocodune, Mocksa: Jlaboparopust
3HaHui, 2021

3. DU A 50 PapgnoaxktuBHOCTS : yueOHoe mocobue, Cankt-IlerepOypr: Jlans, 2022

4. DU T 83 dusuka atoMa ¥ aTOMHBIX SIBJICHUH : yueOHOe ocobue, MockBa: dusmarnut, 2015
5. DU 3 41 DkcnepumenTanbHas saepHas ¢pusuka T. 1 dusuka atoMHOro sapa, : , 2022

6. O D 41 DxcnepuMenTanbHas aaepHas gusuka T. 2 Ousnka saepHbIX peakuuid, : , 2022
7.539.1 M92 DkcniepumenTanbHas spepHas ¢pusuka T. 1 dusnka aToMHOTO s7pa, , : Jlans, 2008

8. 539.1 M92 DkcnepumMenTanbHas suepHas ¢pusuka T. 2 Ousnka saepHbIX peakiui, , : Jlanp, 2008



JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 C23 CoopHuUK 1a00paTOPHBIX padOT Mo saepHOM pusuke Y.3 DieMeHTapHbIE YaCTHIIBI:
cBolicTBa U B3anmoaeicTeust, Mocksa: HUSY MUDU, 2013

2. 53 C34 O6uwmit kypc ¢usuku T.5 ATomHas u saepHas ¢pusmka, , : Duzmaraut, 2020

3. 539.1 C23 CoopHuuk naboparopHbix padboT mo saepHoit pusuke U.1 Helitponnas ¢usuka, , :
MU®U, 2008

4. 539.1 K60 Monusupyroias paguanus: Bo3AeCTBUE, pUCKH, OOLIECTBEHHOE BoCcIpusTHe : , A. b.
Konmo6ckuii, Mocka: MUDU, 2008

5.539.1 O-52 Jlenrons! u kBapku : , JI. b. Oxyns, Mocksa: JIKU, 2008

6. 539.1 C23 C6opHuK Ja00paTOpHBIX PaboT Mo saepHoi Gusnke Y.2 SAnepusie peakuuu, pexa. : 0. IL.
Ho6peno, Mocksa: HUAY MUDU, 2010

7.539.1 T58 CoopHuk 3amau no saepHoit pusuke : , D. I1. Tonopkosa, b. V. Pogunonos, B. B. bopor,
Mocka: MUDU, 2005

I[TPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

» Ilepen HavanoMm 3aHATUN BHMMATEIBHO O3HAKOMMTHCS C Y4€OHBIM IUIAHOM IPOBEJIECHUS
JIEKIIUHA U CITHCKOM PEKOMEHI0BAHHOM JIUTEPATYPBHI.

» llepen nocemeHueM OYEpEIHOW JIEKIMM OCBEXHTh B IIAMATH OCHOBHBIE KOHIIEIILINAU
npoiiieHHoro paHee Matepuana. [loAroToBUTh pU HEOOXOAUMOCTH BOIIPOCH! MPENOJABATENIO.

* Ha nekuuum OCHOBHOE BHHMaHHE clelyeT YAENATb He (GopMylaM M MaTeMaTHYeCKUM
BBIKJIaJIKaM, a COACPIKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAECICHUAM U IIOCTAHOBKAM 3a/1a4.

* B mpouecce u3yuyeHHs JIEKIMOHHOTO Kypca HEOOXOIUMO IO BO3MOXKHOCTH YacToO
BO3BPAILATHCS K OCHOBHBIM ITOHATHAM M METOZaM PELICHHU 3a1a4.

» JKemarenbHO HMCHONAB30BaTh KOHCIEKTHI JIEKIMM, B  KOTOPBIX MCIIOJIB3YETCS IPUHATAs
IIPEroiaBaTesIeM cucTeMa 0003HAYCHUH.



+ Jlns 6onee moapoOHOro M3yUueHHs Kypca cienyeT padoTaTh ¢ pEeKOMEH0BaHHBIMU U BHOBb
MOSIBJISIFOIIMMHUCS JTUTEPATYPHBIMU HCTOUYHUKAMHU.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

HeoOxonumo mpu paccMOTpEHUM OYEPETHOrO pasfiesia BCEraa IMOAYEpPKUBATh B3aUMOCBS3b
3aKOHOB (PM3UKH OT MUKPOMHpA 10 MacIITaboB BCEIEHHO

Heo6xonnumo noguepkuBaTh 3HaHUE NPOLIECCOB B3aUMOJCHCTBUS 3JIEMEHTAPHBIX YACTHII.

Heo6xonumo oOpamiate BHUMaHHE Ha METOJbl PETUCTPALMM YaCTHI, Ha HEOOXOIUMOCTb
UCHOJIb30BAHUS MOCIEIHUX TOCTH)KEHUH B TEXHHUKE U METOJUKE M3MEPEHUH 3JIEMEHTApPHBIX YaCTHIL
Ha YCKOPHUTEIAX

B mpouecce uzyueHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH BO3BpAILAThCs K
OCHOBHBIM NOHATHSAM U METO/IaM PEILICHUS 3a1a4.

KenarenpHO uUCHONB30BaTh  CUCTEMY OOO3HAUEHHUH , MPHUHATYIO B PEKOMEHIOBAHHOMN
JauTepaType.

ABTOp(BI):

Maiiopos Anapeii ['eopruesud, K.¢.-M.H., TOIICHT



