MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCITEPUMEHTAJIbHOM SIJIEPHON ®U3UKN 1 KOCMO®U3UKN

OAOBPEHO HTC N®UBb

ITporokos Ne 3.1

ot 30.08.2024 .
PABOYAS TIPOTPAMMA YYEBHOM JUCITATLTAHBI
OU3BUKA ATOMHOT'O AJIPA 1 DJIEMEHTAPHbBIX YACTHIL]
Hamnpasnenue noarotToBku [1] 03.03.02 ®usuxa
(cerManbHOCTD)
"

- = =

folr |, ;|8 z z

3 2 . & s S 2 = &

2 es |7 IR S E o J T gL
= = = = Z g = EEZ o = & 283
= 15} = . = = < = = = =p s < g
e 2. |E§ |E |Ef g, |EEgs |~ |EEZ
z =3 |E& | Z 2E |S¢ |35 |O S =g
&) =z |[Ok¥ |8 =8 |BHFr |mEE O =z & g &
6 5 180 30 60 30 24 0 C)
7 2 72 16 16 16 24 0 3
Uroro |7 252 46 76 46 8 48 0




AHHOTANIUA

Y4eOHBII KypC COIEPKUT BONPOCHI, CBS3aHHBIE C TPOXOXKICHUEM 3apsSHKCHHBIX YACTHI[ H
raMmma KBAaHTOB 4€pe3 BEIIECTBO; CBOMCTBA SIIEPHOTO B3aMMOJICUCTBUS, MOJICIH SIIEP U UX OCHOBHBIE
XapakTepucTuku. [IpuBogUTCS cUcTeMaThka M KiacCH(UKAIUs SJIEMEHTApPHBIX YaCcTHI[ B paMKax
cTaHAapTHOM Mozenu. M3ydaroTcsi 3aKOHOMEPHOCTH SIACPHBIX pEaKIUid U UX OCOOCHHOCTHU IO
NeCTBHEM 3apsDKEHHBIX YacTHIl ramMma KBaHTOB M HEHTpoHOB. M3ydaroTcsi paguoakTUBHBIC
MIPEBPALICHHUS sI/IEP, LIETIHbIE AIEPHbIC PEAKIIUU U OCHOBBI JICPHON YHEPI€TUKH.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

OcHoBHast 1enb Kypca — JaThb OyAylleMy HCCIIEOBATEN0 3HaHHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOJICUCTBUS PA3IUYHBIX BUJIOB KOPIYCKYJISIPHOTO M3TYyYEHHUS C BEIIECTBOM C
1eNTbI0 BBIOOpa MeToa i ero 3 (HEKTHBHOW PETUCTPAIMKA U OICHKH TMPOHHUKAIONIEH CIIOCOOHOCTH,
MOHATH 3aKOHOMEPHOCTH CTPOCHHUS MHUKPOOOBEKTOB HA YpPOBHE SJI€p M YACTHUIl, O3HAKOMHTHCS C
METOJaMH MCCIICIOBAHUS PA3JIMYHBIX XapPaKTEPUCTUK MUKPOOOBEKTOB. DTH 3HAHUS OCOOECHHO Ba)KHBI
MeIUIMHCKOMY (QU3UKY, B Oyaymield paboTe ¢ paauanuei, TPUMEHUTENbHO K >KUBBIM CHCTEMaM.
[TproGpecTy MpakKTUUECKUW OMBIT MO MPOBEACHUIO HCCIEIOBAaHHM B OONACTH AIEpPHON (UMKH C
UCIOJIb30BAaHUEM HOHHM3UPYIOMIET0 M KOCMHYECKOI0 M3JIy4eHHUs, Takke oO0paboTKH (U3NYECKUX
PE3yNbTATOB C MPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JlaHHas AUCUMIUIMHA HAXOJMTCS B  JIOTHYECKOM U COAEPKATEIbHO-METOIMYECKON
B3aUMOCBSI3M C TAaKUMHU JUCHUIUIMHAMH, KaK MaTEMaTHYECKHM  aHaJIW3, TEOpUsS BEPOSITHOCTH,
MOJIEKYJIIpHast GU3HKA, IEKTPUIECTBO U MAarHETH3M, BOJHBI M ONTHKA, B3aUMOJICUCTBUE (PU3UIECKUX
MoJIel M YacTHI] C BEUIECTBOM, aTOMHas (M3HKa, KBaHTOBas MexaHHKa. [Ipuctymas K OCBOEHHIO
Kypca, CTYIEHT JOJDKEH BIaJeTh TEPMUHOIOTHEH U TIOHATUSMH COBPEMEHHOW  (U3HKH,
MPEJICTABJICHUSIMI O Ha3HAYEHUU U YCTPOWCTBE JIETEKTOPOB M SAIEPHO-(DU3MUECKUX YCTAHOBOK.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH
Kon n naumenoBanue komnereHiun  Kox 1 HanMeHOBaHHME HHIUKATOPA JOCTHIKCHHS

KOMITETCHITUH
OIIK-1 [1] — CiocoOeH mpuMeHSITh 3-OIIK-1 [1] — 3HaTh pyHIAMEHTAIbHBIE OCHOBHI,
0a30BbIe 3HAHUS B 00JIACTH (PM3HMKO - | TMOJYYECHHBIE B 00JIACTH €CTECTBEHHBIX M MAaTEMAaTHYECKUX
MaTeMaTHYeCKUX U (WIJIH) HayK.
€CTECTBEHHBIX HayK B cepe cBoeH V-OIIK-1 [1] — ymeTb ucnonp30BaTh Ha MPaKTUKE 0A30BbHIC
npo(heCCHOHATBHOMN eI TebHOCTH 3HAHMS, TOJyICHHBIC B 00JIACTH €CTECTBEHHBIX U

MaTeMaTHYECKUX HAYK; IPUMEHSTH JIJIs aHallu3a U 00paboTKu
Pe3yJIbTaTOB (PU3NICCKUX IKCIICPHUMEHTOB.

B-OIIK-1 [1] — BnaseTs HaBbIKaMHU 00OOIICHHS, CHHTE3a U
aHaym3a 0a30BbIX 3HAHUH, TIOJYICHHBIX B 00JIACTH
€CTECTBEHHBIX U MAaTEeMAaTHUUECKUX HAYK, BIIaJI€Th HAYYHBIM




MHUPOBO33PECHUEM

OIIK-2 [1] — CiocobeH mpoBOIUTH
HAYYHbIC UCCIICIOBAHUS (PH3UICCKIX
00BEKTOB, CUCTEM H ITPOIIECCOB,
00pabaTbIBaTh U MPEACTABIATH
IKCIIEPUMEHTAIbHBIC TAHHBIC

3-OI1K-2 [1] — 3HaTh THUIIOBBIE METOBI (PH3UUECKUX
U3MEPEHUH, TEOPETUIECKHE OCHOBBI (PU3NIECKUX METOJIOB
UCCIICIOBAHMS.
V-OIIK-2 [1] — ymeTh aHaIM3upOBaTh U 00padaTHIBAThH
JaHHbIE (PU3MYECKOTO IKCIIEPHUMEHTA U MIPEJCTABIISATh UX B
SICHOH 1 ynoOHOH dopme
B-OIIK-2 [1] — BnameTs HaBbIKaMHU OOpAIEHHUS C TUIIOBBIMU
npubopaMu AJis SNEKTPOHHO-(PU3UUECKUX U
AIIEKTPOTEXHUYECKUX U3MEPEHUH, METOJJaMH aHAIIN3a U
00pabOTKH IKCTIEPUMEHTAIbHOM HH(POPMALIUH.

HpO(beCCI/IOHaJ'IBHbIe KOMIICTCHIIMKM B COOTBCCTBHMH C 3aJad4aMu

3HaHUN) TPOdECCUOHATLHON eI TeIbHOCTHU

u oObekTamu (0OJacTIMuU

O0BeKT nIn
00J1aCTH 3HAHUA

3agaua
npodeccuoHaIbLHOI
nesiteabnoctu (3I11)

Kox v HanmenoBanue
npo¢eccuoHATLHOM
KOMIIETEeHIIUH;
OcHoBanue
(mpodeccuoHaNBLHBIN
cranaapr-IIC, anaan3
OIbITA)

HAaY4YHO-UCCJIEA0BATEIbCKUI

Kox v naumenoBanue
HHAMKATOpa
AOCTUKEHU S
npo¢eccuoHAILHOM
KOMIIETEeHIIUH

OCBOEHHE METOJIOB, a OHOJIOTHYECKHe
TAKXKe€ TEOPUH U 00BEKTHI
MOJICNCH, pa3nuYHON
HCIIOJIb3YEMBIX B OpraHu3aluy,
Hay4HbIX HWCTOYHUKHU
HCCIEeA0BaHUI HOHU3UPYIOLIHX
U3JIy4CHUN

[TK-1 [1] - Cnocoben
HCII0JIb30BaTh
npodeccuoHaIbHbIe
3HAHUS U YMEHUS,
IIOJIy4YEHHBIE ITPU
OCBOEHUU POPUIBHBIX
bu3nUeCKUX TUCIUILINH

Ocnosanue:
[TpodeccuonanbHbIi
crangapt: 40.011

3-T1K-1[1] - 3HaThH
OCHOBHBIE (pH3HUECKUE
SIBJICHHS,
dbyHIaMEHTaTbHBIC
MIOHSTHSI, 3aKOHBI U
Teopuu (U3KKH,
OCHOBHBIE METO/IbI
TEOPETUYECKOTO H
HKCIEPUMEHTAIBHOTO
WCCIICTOBAHMSI, METO/IbI
U3MEPEHUs pa3IMYHbIX
(UBUYECKUX BEITUYHH |
V-IIK-1[1] - ymeTh
pazOupaThcs B
bu3nYECKUX MPUHITUIIAX,
UCTIOJIB3YEMBIX B
U3y4aeMbIX
CHeTHaTbHBIX
JTUCITUTINHAX, PEIIaTh
bu3ndecKue 3aaaumn
MPUMEHHUTETBHO K
H3y4aeMbIM
CHeIAIbHBIM
JTUCIIATUTHHAM H
MPHUKJIAIHBIM MIpoOIeMaM
Oynymei
CHeHaTbHOCTH;
B-TIK-1[1] - Bnagets




METOJIaMU MPOBEACHHUS
bu3nIeCKUX U3MEpeHUN
C OLICHKOU
MOrPEIIHOCTEN , a TAKIKE
MeTOoJIaMU (PU3UYECKOTO
ONUCAHUS TUIIOBBIX
npodeccuoHanbHbIX
3a]1a4 ¥ UHTEPIIPETALU
MOJIY4YEHHBIX
pE3yJIbTaTOB

y4acTHE B TIPOBEIICHUH
bu3HYeCcCKUX
UCCIICIOBAHHH 110
3aJIaHHO# TeMaTHKe,
00paboTKa MOJYIeHHBIX
pE3yJIbTaTOB HA
COBPEMEHHOM YPOBHE

OMOJIOTHYECKHUE
OOBEKTHI
pa3IM4YHON
OpraHH3aIlNH,
HCTOYHUKHU
MOHU3UPYIOITIX
W3IIy4eHU I

ITK-2 [1] - Criocoben
MPOBOJIUTH HAyYHBIE
HCCJIEIOBAHMUSI B
n30paHHO# o0nacTu
HKCIIEPUMEHTAJIbHBIX U
(W) TEOPETUUYECKUX
(bU3UIECKUX
UCCIIE0BAHUM C
MIOMOIIIBIO COBPEMEHHOM
npuOOpHOi 0a3bl (B TOM
YHCIIe CII0KHOTO
¢duznyeckoro
o0opyoBaHus) U
MH(OpPMaLMOHHBIX
TEXHOJIOTHI ¢ yueToM
OTEYECTBEHHOTO H
3apy0eKHOTO OIbITa

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.011

3-I1K-2[1] - 3nath
OCHOBHBIE COBPEMEHHBIE
METO/JIbI U CPEJICTBA
HAYYHOTO MCCIIEJOBAHUS,
COBPEMEHHYIO
npubopHyto 6a3y (B TOM
YHCIIe CII0KHOE
¢duznueckoe
obopyznoBaHue);
TEOPETUYECKHE OCHOBBI U
0a30Bble MpPECTaBICHUS
HAYYHOTO MCCIIEIOBAHUS
B M30paHHON 00J1acTH
IKCIIEPUMEHTAIBHBIX
(WIIM) TEOPETUYECKHUX
du3znyecKux
HCCIICIOBaHUM,
OCHOBHBIE
3aKOHOMEPHOCTHU
(dbopMupoBaHUs
pe3yIbTaToB
HKCIIEPUMEHTA ;
V-IIK-2[1] - ymeTh
CaMOCTOSITENIFHO CTaBHUTh
KOHKpETHBIE 3a]au
HAaYYHBIX HCCJIEOBAaHUN
B BBIOpaHHON 001acTH U
pemaTh uX ¢ TOMOIIBIO
COBPEMEHHOM
npuOopHO 0a3bl U
UH(OPMAIIMOHHBIX
TEXHOJIOTHH C
HCIIOJIb30BaHUEM
HOBEUIIIEr0 POCCUHUCKOTO
1 3apy0eKHOTO OIBITA;
YMETh MMPOBOIUTH
HAyYHBIC UCCIICIOBAHUS
B U30paHHON 00J1acTH
AKCIIEPUMEHTATBHBIX
n(WIIM) TEOPETHIECKUX
buznuecKkux
HCCIIEIOBAHNM,




MPOEKTHBIN

aHaAJIM3UPOBATh
pe3yJIbTaT, MOJy4EHHbIN
B XO/I€ MPOBEACHUS
AKCIIEPUMEHTA;
OILICHUBATh U3MEHEHUS B
BBIOpaHHOI 007acTH,
CBSI3aHHbIE C HOBBIMU
pa3paboTkamu, ¢
MTOMOIUIbIO
UH(POPMAIIMOHHBIX
TEXHOJIOTHI C yueToM
OTEUYECTBEHHOIO U
3apy0eKHOTO OTIbITA;
B-TIK-2[1] - Biagets
HEe00X0IUMOI
uH(popMaruen u3
COBpPEMEHHBIX
OTEUYECTBEHHBIX U
3apyOeKHBIX HCTOUHHUKOB
B n30paHHOM o0nacTu
UCCJIEIOBAHMUSI,
HaBbIKaMU MPOBEACHUS
TEOPETUYECKHX,
AKCIIEPUMEHTAIbHBIX U
MPAKTUIECKUX
HCCIIE0BAHUM C
UCIIOJIb30BaHUEM
COBPEMEHHBIX
IIPOrPaMMHBIX CPEJCTB,
WHHOBAIIMOHHBIX U
MH(OPMAIIMOHHBIX
TEXHOJIOTUH, HaBbIKAaMU
paboThI CO cTaHIAPTHOM
U3MEPUTEIBHON
anmnaparypou u
AKCIIEPUMEHTAIbHBIMU
YCTaHOBKAaMH, HaBbIKAMHU
paboThl Ha COBpEMEHHOM
amnmaparype u
000pyI0BaHUHU JIJIs
BBITIOJIHEHUS
buznyecKux
UCCIIE0BAHUM C
MIPUMEHEHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI

OCBOCHHE METOJIOB
HpI/IMeHeHI/ISI
pe3yJIbTaTOB HAY4YHBIX
HCCIIEeIOBAHH B

TEXHOJIOTHH U
obopymoBaHue,
UCTOJIb3yeMOe B
pa3InYHbIX

[TK-4 [1] - CniocobGen
IMPUMCHATH Ha ITPAKTUKE
npodeccuoHaIbHbIE
3HaHUA TCOPHUU U

3-I1K-4[1] - 3Hath
TEOPETUYECCKHE OCHOBBI
(U3NIECKUX METO/IOB
UCCJIC/IOBAHHUS. ;




WHHOBAIIMOHHOU U
WHXXEHEPHO-
TEXHOJIOTHYECKOH
JIESITEILHOCTH

OCBOCHHE METOJIOB
MPUMEHEHUS
pe3yJIbTaTOB HAY4YHBIX
HUCCIJIENOBaHUI B
MHHOBAIIMOHHON N
WH)XEHEPHO-
TEXHOJIOTHYECKOM
JIeSITEILHOCTH

oOJacTax
MEIUITUHCKOU
(10537041

TEXHOJIOTHH U
o0opynoBaHue,
HCIOJIb3YEMOE B
Pa3IMYHBIX
00acTax
MEIUIINHCKON
¢buzukn

METOJ0B (PU3HUECKUX
HUCCIEeI0BaHUN

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 40.011

ITK-6 [1] - Criocoben
MIPUHUMATh Y4aCTUE B
COCTaBe KOJUICKTHBA B
CO3JaHUH U
HCIIOJIb30BAaHUH
buznyecKoil anmnaparypbl
1 TEXHOJIOTHUH,
OCHOBAHHBIX Ha
HOBEMIIINX JIOCTHKCHUSIX
(bUBUKY, TEXHUKU U
AIEKTPOHHUKHU

Ocnoesanue:
[TpodeccnonanbHbIi
crangapt: 40.011

V-TIK-4[1] - ymeTh
UCIIOJIb30BaTh
BO3MOXKHOCTH
COBPEMEHHBIX METOJIOB
(bU3UIECKUX
UCCIIE0OBAHUM IS
pelIeHUs HayYHO-
MCCIIEIOBATEIbCKIX
3ajauy;

B-TIK-4[1] - Bnagers
MPAKTUYECKUMHU
HaBBIKAMU TIPUMEHEHUS
(bU3UYECKUX U
MaTeMaTHYECKUX
METOJIOB HCCIIC0BAHNUS,
00paboTKHU U aHAIM3a
00BEKTOB MCCIEAOBAHUN
3-T1K-6[1] - 3HaThH
OCHOBHBIE
OpraHu3aIMOHHBIC
TIPUHIIMIIBI
KOJUIEKTUBHOW Hay4YHOU
JESITEIIbHOCTH U
COBPEMEHHYIO
buznyecKkyro anmaparypy
Y TEXHOJIOTHH ;
V-IIK-6[1] - ymeTh
UCTIOJTb30BaTh
JMYHOCTHBIE KauecTBa U
3HaHUS B paMKax
BBINOJIHEHUS! pabOTBHI 110
KOJIJICKTHBHBIM
HPOEKTaM;

B-TIK-6[1] - Bnagets
HABBIKAMU CO3/IaHUA U
MCTIOTB30BaHUS
COBPEMEHHOM
¢bu3nyecKoil anmnaparypbl
U TEXHOJIOTUH, BIIAIETh
npreMaMu
TUTAHUPOBAHUS U
OopraHu3aIyu padoThl B
paMKax Hay4HBIX TPYIIII,
cnoco6eH 3¢ HeKTUBHO
BBINOJIHATH OTBEICHHYIO
pOJIb B HAYYHBIX
UCCIIETIOBAaHMSIX

4. BOCIIMTATEJIbHBINA MMOTEHIIVAJ IUCIATLIIVHBI

Hamnpasnenus/menu
BOCITUTAHHUS

3amaun Bocniutanus (koa) =~ BocmuraTtenbHBINA MOTEHIIHAT TUCIUTUIAH




S. CTPYKTYPA 1 COJEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUS U (POPMBI KOHTPOJIS:

Ne
.1

HaumeHoBaHue
pasnea yueOHOM
AUCHHUILIMHBI

Henean

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
padoThI, yac.

O0s13aT. TeKyIuii

KOHTPOJIb ((popma*,

HeJeJIs)

MakcnMaJdbHBIN

0aJui 3a pasgena™*

pazaesa (popma*,

ATTecTan s
HeJ1eJIs)

Nuaukaropsl
OCBOEHUS
KOMIIeTEeHIIUN

6 Cemecmp

OCHOBHBIC
MIPEICTABICHUS
MUKPO(PU3UKH.
BzaumoneiicTBue
3apsDKEHHBIX  YacTHUIl C
BEIIECTBOM.

16/32/16

N
(63}

=
T
oo

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-11K-1,
V-TIK-1,
B-IIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-6,
V-TIK-6,
B-I1K-6

Bsaumoneiicteue  3/m
W3IIYy4eHUS c
BelecTBoM.  Mojenn
anep.

8-15

14/28/14

25

K.p-15

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-6,
VY-TIK-6,




B-I1K-6

Hmoeo 3a 6 Cemecmp

30/60/30

50

KoHnTpoibHbie
MeponpusTusi 3a 6
Cemectp

50

3-OI1K-1,
V¥-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-1IK-1,
V-TIK-1,
B-IIK-1,
3-I1K-2,
V-IIK-2,
B-TIK-2,
3-11K-4,
V-1IK-4,
B-I1K-4,
3-T11K-6,
V-TIK-6,
B-I1K-6

7 Cemecmp

3aKOHOMEPHOCTH
AIEPHBIX peaKuuii.
Heittponnas u
NpUKIaaHas PU3NKa

1-8

8/8/8

25

3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-T1K-6,
V-TIK-6,
B-I1K-6

2. 3aKOHOMEPHOCTHU
PaIMOAKTUBHBIX
pacnagoB. Paznuunble
BH/TBI
PaANOAKTUBHOCTH.

9-16

8/8/8

25

K.p-16

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OI1IK-2,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,




V-11K-4,
B-T1K-4,
3-T1K-6,
V-IIK-6,
B-I1K-6

Hmozo 3a 7 Cemecmp 16/16/16 50

KoHTpoJibHbIE 50 3 3-OI1K-1,
MeponpusiTusi 3a 7 Y-OIIK-1,
Cemectp B-OIIK-1,
3-0OI1K-2,
Y-OIIK-2,
B-OIIK-2,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-I1K-2,
VY-TIK-2,
B-TIK-2,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-I1K-6,
VY-TIK-6,
B-I1K-6

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(wn) sK3aMeH

CoxkpalieHre HauMeHOBaHUN (POPM TEKYILEr0 KOHTPOJIS U aTTeCTalluK Pa3/ielioB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

K.p Kontposnbnas pabota

3 3auer

5 DK3aMeH

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. yac.

6 Cemecmp 30 60 30

1-8 OcHoBHbBIC NpeacTaBJIeHNus MUKPO(HU3NKH. 16 32 16
B3aumoneiicTBue 3apsi2KeHHbIX YaCTHIL C BELIECTBOM.

1 3aKOHOMEPHOCTH KBAHTOBOH MEXaHUKH. Bcero ayuTopHbIX 4acoB
3aKOHOMEPHOCTH KBaHTOBOW MEXAHUKH. 3aKOHOMEPHOCTH 2 ’ 4 ’ 2
TEOPUN OTHOCUTENIbHOCTH MPH PEISITUBUCTCKUX YHEPTHSIX. Omnnaiin
OcHOBHBIE MaTeMaTHYECKUE (POPMYIIBI JIsl OTIHCAHUS 0 0 0
MIPOLIECCOB B sIIEPHON (DU3HKE C yUETOM MpEACTaBICHUIN
KBaHTOBOM MEXAHUKU U TEOPUH OTHOCHUTEIBHOCTH.

2 EauHunsl usMepeHusi B MUKPO MHpe. Bcero aynutopHbIX yacoB
Enununs! n3smepenust B MUKpo Mupe. MaciitaObl BEIMYUH B 2 ] 4 ] 2




AepHON (PU3MKe: FHEPTHUs, paccTosiHue, BpeMs. [Ipumepsl Omnunaiin
SIIepHOPU3UIECKUX MPOIECCOB Pa3HOTO MacIiTada. 0 | 0 | 0

3 Kaaccudukanus 31eMeHTAPHBIX YacTHI 110 TPynam Bcero aynuropHbIX yacoB
Knaccugukanus sneMeHTapHbIX YaCTHIL IO TpyIIaM: raMmma 2 | 4 | 2
KBAaHT, JISNTOHBI, ME30HBI, 0apuOHBI. YeThIpe TUIa Omnnaiin
B3aUMOJICHCTBUI B IPUPOJE: CHIIBHOE, 3JIEKTPOMArHUTHOE, 0 0 0
cnaboe, rpaBuTaniioHHOe. ONUcaHue C MOMOIIBIO YacTHUIl-

MIEPEHOCUYUKOB B3aMMOJICUCTBU.

4 JIEKTPOMATHUTHOE B3aUMO/IeHCTBHE 3apsiKeHHbIX YacTHl | Bcero ayauTopHbIX 4acoB
¥ raMMa KBaHTOB C BELECTBOM. 2 [ 4 |2
DNEeKTPOMarHuTHOE B3aUMO/IEHCTBUE 3apsHDKEHHBIX YacTHIL U Omnnaiin
raMma KBaHTOB C BemecTBoM. IloHdaTHe ceueHns 0 0 0
B3anmoeiicTBus yactun. @opmyna Pesepdopna.

HoHun3anumoHHble IOTEPU SHEPTUU 3apsKEHHBIX YACTHIL.
VY nenpHBIC HOHU3AIMOHHBIE TOTepH. D(P(HEKT IOTHOCTH.
3aBHCUMOCTb YZEJIbHBIX HOHU3ALMOHHBIX IOTEPH OT
[1apaMeTPOB YACTHIIbl U XapaKTEPUCTUK CPEJIbI.

5 IIpoGer yactui, 00yc/10BIeHHbII HOHU3AIUOHHBIMU Bcero aynuropHbIX yacoB
NOTepPSMH. 2 | 4 |2
ITpober yactuil, 00yCIOBIEHHBIH HOHU3AUOHHBIMU Omnuaitn
norepsiMu. CtparrinuHr npu npodere. Kpusble u nuk bparra. 0 0 0
JenbTa 351eKTpoHsl. [Ipumepsl HabII0AEHNS U UCIIOIB30BAHUS
MOHM3AMOHHBIX () (})EKTOB B pa3nuyHbIX 0071aCTIX DUHKH.

6 MHorokpaTHoe paccesiHHe 3apsKEHHBIX YaCTHII. Bcero aynuTopHbix 4acos
MHOrokpaTHoe paccesiHue 3apsKEHHBIX YaCTHLL 2 | 4 |2
ComnocrapneHue NoTepb YHEPTUN MPU CTOJIKHOBEHUH YacTHll ¢ | OHiaifiH
JJIEKTPOHAMM U sIIPAMHU BeleCTBA. Beruucnenue yria 0 0 0
MHOT'OKPaTHOT'O PACCESHUS ITPU MPOXOKIEHUH TOJICTBIX
(buIbTPOB.

7 YepeHKOBCKOe H3JIYyYeHHE H €r0 XapaKTePUCTHKH. Bcero aynutopHbIX yacoB
UYepeHKOBCKOE U3TYYEHHE U €ro XapakTepucTuku. CriekTp 2 | 4 | 2
n3nydenus. [IpuMenenue U1 perucTpanuy 4acTHIL: Omnunaiin
muddepeHnmranbabie ¥ ToporoBbie cueTuynku. O630p Beex 0 0 0
BBIILIE PACCMOTPEHHBIX A(P(PEKTOB € 3aPsKEHHBIMH YacTULIAMU;

UX pOJIb U BKJIaJ1 IIPH NMPOXOKICHUH PA3IMYHbIX YaCTHULl Yepe3
CJIOM BEILECTBA.

8 PagunaunonHoe TopmokeHue. Bcero aynutopHbIX yacoB
PaguannonHoe TopMOkKeHHE. 3aBUCUMOCTb CEUEHUS 2 ’ 4 ’ 2
TOPMO3HOTO U3JIY4YE€HHsI OT SHEPTUHU, MaCChl, 3apsJia YacTUlpl | OHiaiiH
U napameTpoB cpezsl. [loTepu sHEpruu Ha TOPMO3HOE 0 0 0
n3nyuenue. Kpurnueckast s3Heprusi 1 pajualioHHas €IUHULA
JuIAHBL. 3aBucumocTb Exp u Xpaa oT XapakTepUCTUK YacTULIbI
U CPEJIbL.

8-15 B3aumoneiicrBue 3/M uzaydyenus ¢ BemectsoM. Moaeaun 14 28 14
saep.

9 B3anMopeiicTBMe raMMa KBAHTOB € BellIeCTBOM. Bcero aynutopHbIX yacoB
BsaumopeiicTBue ramma KBaHTOB C BemecTBoM. Dotorddekr. | 2 ’ 4 ’ 2
3aBUCHMOCTh cedeHu# (hoTod(PdeKTa OT FIHEPTUU U Ownutaiia
XapaKTepUCTHK BemecTBa. [IpocTpancTBeHHOE pacnpenenenue | 0 0
(hOTODJIEKTPOHOB.

10 Komnron-3¢gdexr. Bcero aynutopHbIX yacoB

Komnron-3¢dexr. XapakTepucTuku paccesHHbIX (POTOHOB.

2 | 4 |2




3aBUCUMOCTh CeUeHUsI KOMITOH-3()()eKTa OT SHEPTUU TaMMa Omnnaiin
KBaHTOB M TlapaMmeTpoB cpeabl. ConmocTaBieHue ¢ nporeccom | 0 0 0
Ha IPOTOHAX M sJIpax.

11 Po:xneHue 3JIeKTPOH-NIO3UTPOHHBIX Map YaCTHIL. Bcero aynutopHsix 4acoB
Poxxnenue 351eKTpOH-IIO3UTPOHHBIX 1ap yactull. [lopor 2 | 4 |2
POXKJI€HHs Tap 4acTHUL] pa3Hoil macchl. [loBenenue ceuenus Omnnaiin
POXKICHHUS Map B 00JIACTH Pa3HBIX SHEPTUN. 3aBUCUMOCTD 0 0 0
CeueHUs OT MapaMmeTpoB cpeabl. JInnelHslii korhdunueHT
IIOTJIOLIEHUS TaMMa KBaHTOB. KackaHble JTMBHMU.

AHHHUTUISALUS IO3UTPOHOB.

12 IpuHuune! nocrpoenus rpagos PeifHmMana Bcero ayiuTOpHBIX 4acoB
[Tpunnume nocrpoeHus rpados deliHMaHa: poJIb U YUET 2 | 4 | 2
IporaraTtopa, IpaBujia UCIOJIb30BaHUS «TPEXXBOCTOK», YUeT | OHIaiH
BEPUIMHHBIX KOHCTAHT, TIOCTPOEHUE aMILJIUTY/ bl IIpoLiecca, 0 0 0
nepexos1 K cedeHuto. I'padbl As1s 31eKTPOMAarHUTHBIX
npoueccoB. KauecTBeHHasi 3aBUCUMOCTh CEUEHHM OT
IapaMeTpoB HajeTamux yactul (Z1, ml) u xapakTepucTuk
cpensl (A2, Z2, p2). ConoctaBiieHHuEe BEPOSTHOCTU MIPH
B3aMMO/JICHCTBUM YaCTHI] pa3HbIX 3apsA0B, Macc, a TAKKe JJIs
ramMmma KBaHTOB.

13 ATOMHBIE s1Ipa: cTa0WJIbHbIEC H PAIHOAKTHBHbBIE. Bcero aynutopHbIX yacoB
AToMHBIE si/ipa: cTa0uiIbHBIC U paroakTuBHbIE. HyKIOHHBII 2 | 4 | 2
cocraB. OCHOBHbIE CTATUYECKUE XaPAKTEPUCTUKHU ATOMHBIX Owunaiin
s7Iep: Macca, YHEPreTUYECKU CIIeKTp, 3apsijl, CIIMH, YeTHOCTh | ( 0 0
COCTOSIHMSI, MATHUTHBI MOMEHT, KBaJIPYMOJIbHBIII MOMEHT.

YcroiuuBoCTb siaep. AnepHble CUIIbL.

14 H3mepenue macc sijiep ¢ MOMOIIBIO MaccC-CIIEKTPOMeTpa. Bcero aynutopHbIX yacoB
N3mepenune mace siaep ¢ IOMOIIBIO MacC-CIIEKTPOMETPA. 2 | 4 | 2
MaccoBoe uncio. M3oTomnbsl. DHEprus CBs3M sapa. Y AebHas Ownutaiia
9HEPrus CBSA3U. 3arac BHYTPEHHEN SHEPTUH pA. 0 ] 0 ] 0

15 Mogaesn aTOMHBIX siep. Bcero aynutopHsix 4acoB
Mopenu atomubIx snep. Kanensnas Mmoaens sjpa. 2 \ 4 \ 2
Brluucnenus 3Hepruu CBs3u A1€p U pa3InyHbIX U30TOMOB. Omnnaiin
O6mactpy nmpumenenust mojenu. OdomoueyHas MOJEINb sIIpa. 0 0 0
Brluucnenue cnmHa ¥ YETHOCTH ISl OCHOBHOT'O
SHEPTEeTUYECKOro cocTosiHuA sAnep. [lonsatre 06 00001IeHHON
Mojienu siaep. O6aacTu npUMeHeHHs MoJIeel.

7 Cemecmp 16 16 16

1-8 3akoHOMepHOCTH sAiAepHBIX peaknuii. HeMTpoHHnas n 8 8 8
NpUKJIAAHAsA QU3HKA

1 O0mme 3aKOHOMEPHOCTH SIICPHBIX PeaKIMil Bcero aynutopHbIX yacoB
OO6mre 3aKOHOMEPHOCTH SIICPHBIX PEAKIIM: SHEPTEeTHISCKU | 1 \ 1 \ 1
MIOpOT, SHEPIHs PEaKIIUH, SHEPTHsI BO30YKICHHH Omnnaiin
MIPOMEXKYTOUHOTO sA/1pa. CoXpaHEeHHE KBAaHTOBBIX YUCEN: 0 0 0
JIEKTPUYECKOr0, OAPHMOHHOT'0 U JIEITOHHOT'O 3apsi10B.

2 Bbapbepsbl peakumii Bcero aynutopHbIX 4acoB
bapbepsl snepHbIX peakuuil. BeIxos siiepHON peakuuu B 1 ’ 1 ’ 1
TOHKOM MuIIeHU. [[rHa B3aumoaericTBrus. MexaHu3Mbl Onaiin
S ASPHBIX peaKuHﬁ. OCo0EHHOCTH B3aUMOJIENCTBUS 0 0 0

3apsKEHHBIX M HEUTPAJIbHBIX YaCTHUI[ Pa3HBIX SHEPTHUM.
I'eomerpuyeckoe ceueHre B3aUMOAEHCTBHS HEUTPAIbHBIX
YACTHIL.




XapaKTepuCTHKHU HEHTPOHOB.

Bcero ayuTOpHBIX 4acoB

XapaKkTepHCTHKH HEUTPOHOB. B3anmozelicTBre HEUTPOHOB. 1 |1 |1
MeTopl perucTpaluuy pasHblx 3HEPIUid. AKTUBALMOHHBIN Omutaiin
aHayus. 0 | 0 | 0

4 Paccesinue Ha sapax. 3amenJieHue. Bcero aynutopHbIx yacoB
Paccesnue Ha sapax. 3amennenue. [Ipumenenne Cd s 1 (1 (1
MOIJIOIIEHUSI HEUTPOHOB. ICTOUHUKH HEUTPOHOB Pa3HbIX Ounaiin
sHepruii. HeWTpoHsl B MEULIUHE. 0 |0 |0

5 Pe3onancHoe B3aumoaeiicTBue B siiepHoOil pusuke. Bcero aynutopHsIx 4acoB
Pe3onaHCHOE B3aUMO/EHCTBUE B SAEPHON (DU3HUKE. 1 |1 |1
Pe3onancHoe nornomienue Heitponos. ®opmyina bpeiita- Ounaiin
Burnepa. 0 ‘ 0 ‘ 0

6 SIBJIeHue 1/1ePHO-MATHUTHOIO pe30HaHca. Bcero aynuropHbIX yacoB
SIBiieHue AepHO-MarHUTHOTO pe3oHaHca. Pe3onancHoe 1 | 1 | 1
MoTJIoIeHNe raMMa-kBaHToB (3 dekT Meccbayapa). Ownnaiin
IIpuMeHeHue B MEIULIUHE. 0 [0 [0

7 Yckopuread B MeIHIMHE. Bcero ayuTopHbIX 4acoB
Yckoputenu B MeauLuHe. [IBIKEHUE 3apsKEHHBIX YacTHULL B 1 | 1 | 1
3/M ToJIsIX pa3Hoi koHpurypamnuu. OcoOEHHOCTH Ownnaiin
MEIULUHCKUX yckopuTenel. [IpenMyiiecta pa3pe3Horo 0 0 0
MUKpoTpoHa. CucreMa raHnTpH.

8 SnepHo-(puznyecKue MeTOIbI B MeTUILIMHE. Bcero aynutopHbIx 4yacoB
TepanepTudeckre 0COOEHHOCTH Pa3IMYHBIX U3IY4ECHUH. 1 |1 |1
SnepHo-pusnueckue METo bl B METULIMHE. Omnunaiin

0 0 0

9-16 2. 3aKOHOMEPHOCTH PATHOAKTHBHBIX PacnaaoB. 8 8 8
PazinuHble BUAbI PAAHOAKTHBHOCTH.

9 3aKoH paguOaKTHMBHOIO pacnaja. Bcero ay1uTopHbIX 4acoB
PagnoakTMBHOCTb. AKTUBHOCTD U €JMHMIIBI €€ U3MEPEHUS. 1 | 1 | 1
PannoaktuBHbIe psaabl B ipupoae. VckyccTBeHHas Omutaiin
palMOaKTUBHOCTb. SIBleHNEe BHYTpeHHeH KoHBepcuu. Anbda, | 0 0 0
0eTa U TaMMa paJInOaKTUBHOCTb.

10 MertacTa0uabHOE COCTOSTHHE sifiep. Bcero aynutopHbIX yacoB
MeractabunbHoe cocrosiHue saep. [lonsarue o Hecoxpanenun | 1 |1 |1
MPOCTPAHCTBEHHOW YETHOCTH B CIa0BIX B3aUMOCHCTBUSX. Omnnaiin
Bo3saelicTBrE paiuanyy Ha )KUBOM OPraHU3M. 0 | 0 | 0

11 MexaHu3m geJieHus siaep. Bcero aynutopHbIx 4acoB
Mexanusm nenenus saep. OcoOeHHOCTH B JieneHun ypaHa-235 | 1 |1 (1
u ypana-238. llennas sanepHas peakius. YpasisieMas 1ennas | Quiaiin
sSJiepHas peaKuus. 0 ‘ 0 ‘ 0

12 SlnepHas JHepreTuka. Bcero aynutopHbIX 4acoB
Peaktop-pazmHoxutens. CxeMa saepHoro peakropa. Snepnas | 1 ] 1 ] 1
sHepreTHka. [I[puMeHeHue 111 MeTUIUHBI. Omnunaitn

0 |0 |0

13 IIponecchl B3auMOaeHCTBHSI TAMMA KBAHTOB B TKAHH. Bcero aynutopHbIX yacoB
IIponieccrl B3aMMOIENCTBHS raMMa KBAaHTOB B TKAHHU. 1 |1 1
PenTrenoguarHoctuka 1 METoIbl €€ NpUMeHeHus. 'aMMa-HOX | OHnaiin
M METOJIMKA €TI0 MPUMCHEHUS. 0 ‘ 0 ‘ 0

14 Paznuynble MeTOANKH 00/ 1y4eHHUSI TAMMA KBaHTAMM. Bcero ay1uTopHbIX 4acoB
Paznuunble MeTouku o0nydeHus: ramma kBantamu. Kubep- 1 ] 1 ] 1
HOX ¥ OCOOCHHOCTHU €ro NMpuMeHeHwus. Tepanus HeUTpoHaMH Owunaiin




pa3HbIX SHEPIUH. 0 I [0

15 IlepcnieKTUBHBIE METObI PAIMANMOHHOM Tepanuu. Bcero aynutopHsIxX 4acoB
IlepcrieKTUBHBIE METOBI PAJHALMOHHON TEPAIIUU. 1 |1 |1
Oco0eHHOCTH MPOTOHHOM JIY4eBOM Tepanuu. MeToanka Ownutaiin
KapaHJJalIHoro IIy4Ka IIPOTOHOB. [[ByXdHepreTudeckas 0 0 0
KOMITbIOTEpHAsi TOMorpadusi.

16 ComnocrasyieHue NPOTOHHOI W HOHHOM Tepanuu. Bcero aynutopHbIX yacoB
CornocraBieHue NpOTOHHOW ¥ HOHHOM Tepanuu. FLASH- 1 | 1 | 1
tepanus. Tomorepanus. [Ipumenenue rexuenus-99m. Omnnaiin
Bbpaxutepanus. PagunodapmmpenapaTsl. 0 ‘ 0 ‘ 0

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

Oo6o3nauenue | [loiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

1M [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepransl

AM Aynuo-marepuanbl

IIp3 [Ipe3enTanuu

T TecTbl

5CM DJIEKTPOHHBIE CIIPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue
6 Cemecmp
Padora Ne 1
«Pacrnpenenenue BeposSTHOCTEH CllydallHbIX BEJTMUWH, HAOTI0JaeMbIX B SIIEPHO-
(hU3UYECKUX MCCIIEIOBAHUAX, M OIIEHKA X IMapaMeTPOBY
Padora Ne 2.
«HccnenoBanue mporecca HaAKOIUICHUS UCKYCCTBEHHON PaIMOaKTUBHOCTU IIPU OOJIy4EeHUN
2JIEMEHTOB HEUTPOHAMMU»
PaGora Ne 3.
«MccrnenoBanne akTHBHOCTH MHOTOKOMITOHEHTHBIX 00pa3IioB)
PaGora Ne 1.
«M3yueHne npocTpaHCTBEHHOIO paclpeiesieHUs HEHTPOHOB B BOJIE»
PaGora Ne2
«3mepeHne sHeprun pe30HaHCHBIX HEUTPOHOB METO0OM OOPHOTO MOTJIOTUTEISI
PaGora Ne 3
«uddy3Hoe oTpakeHNe TEMJIOBBIX HEUTPOHOB OT NapaduHa
PaGora Ne 4.
«MccrnemoBanue MOTIONICHUS TaMMa KBAHTOB B CBUHIIE U AJTIOMUHUN.
PaGora NeS
«O1neHKa cpeiHer SJHEPTrUd MIOOHOB KOCMHUYECKOT0 M3JIYYEHHS HA TOBEPXHOCTU 3EMITN.
7 Cemecmp
PaGora Ne 1
«M3ydyeHre KHHEMAaTUKU HEYNIPYTOTro PacCesHUSI HEUTPOHOB Ha SApax
yraepoa»
PabGora Ne 2




«OrnpeeneHne ceyeHnil HEYNpyroro B3auMOAECUCTBHUSI C SIAPAMU

Pabora Ne 3
«Onpenenenne KodppuIMeHTa BHYTPEHHEH KOHBEPCHH B SACPHBIX MEPEX0aax»

Padora Ne 1
«I/ICCJICZ[OBaHI/Ie IIOIJIOIICHUS raMMa KBAHTOB B CBUHIIC U AJIFOMUHUN»

Padora Ne 2
«O11eHKa CpeIHeN SHEPTruu MIOOHOB KOCMUUYECKOT0 M3JTyYEHUsI Ha TOBEPXHOCTU 3eMIIH

Padora Ne 3
<<I/I3yquHe CXEMBI pacnaaa MCIJICHHBIX ITMOHOB»

Padora Ne 4
«M3MepeHne XapakTepruCTHK siiep ¢ momoIisio dddexra MeccObayapar

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npouecce ocBoeHus Kypca UCIOJIB3YIOTCS TPAJULMOHHbBIE U HHHOBAIIMOHHBIE TEXHOJIOTHH:
- JICKIIMOHHbIE 3aHATHUS, C IPUMEHEHUEM aBTOPCKUX MYJIbTUMEIUWHBIX TEXHOIOTHH,

- IPAKTUYECKUE 3aHATHUS,

- caMOCTOsITeNNbHAs paboTa CTYACHTOB,

-3aHATHS MPOBOJIATCS B aKTUBHOM M MHTEPAKTUBHON (hopMe.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@DOH/ OLIEHOYHBIX CPEACTB MO JAUCLUIUIMHE 00eCeuynBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMbIX
pe3ysbTaToB 0OyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETO,
pyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLMILIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBICHA B ClIEAYIOLIeH Ta0nuLe:

Komnerennus HNuauxkaropsl ATTecTallMOHHOE ATTEeCTAllHOHHOE
0CBOEHMSH meponpustue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OIlK-1 3, k.p-8, k.p-15 3, K.p-8, k.p-16
Y-OIlK-1 3, k.p-8, k.p-15 3, k.p-8, K.p-16
B-OIlK-1 9, k.p-8, k.p-15 3, k.p-8, K.p-16
OIlK-2 3-OI1K-2 3, k.p-8, k.p-15 3, k.p-8, k.p-16
Y-OIIK-2 3, k.p-8, k.p-15 3, k.p-8, k.p-16
B-OIIK-2 9, k.p-8, k.p-15 3, k.p-8, K.p-16
IK-1 3-T1K-1 3, k.p-8, k.p-15 3, k.p-8, k.p-16
V-TIK-1 3, k.p-8, k.p-15 3, k.p-8, K.p-16
B-TTK-1 9, x.p-8, k.p-15 3, k.p-8, K.p-16
[1K-2 3-11K-2 3, k.p-8, k.p-15 3, k.p-8, K.p-16
VY-TIK-2 3, k.p-8, k.p-15 3, k.p-8, K.p-16
B-TTK-2 9, x.p-8, k.p-15 3, k.p-8, K.p-16
[1K-4 3-11K-4 3, k.p-8, k.p-15 3, k.p-8, K.p-16
VY-TIK-4 9, x.p-8, k.p-15 3, k.p-8, K.p-16
B-I1K-4 3, k.p-8, k.p-15 3, k.p-8, K.p-16
ITK-6 3-11K-6 9, x.p-8, k.p-15 3, k.p-8, K.p-16
VY-TIK-6 3, k.p-8, k.p-15 3, k.p-8, K.p-16
B-ITK-6 3, k.p-8, k.p-15 3, k.p-8, K.p-16




I kaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYHTENIbHO. MTOroBast arrectranus Mo AMCUUIUIMHE oleHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00il cyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOM:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUIINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYCHTY,
€CJI OH ITyOOKO M IMTPOYHO YCBOMI
IpOrpaMMHBII MaTepua, HCUEPIIBIBAIOIIIE,
MOCJIe0BaTENFHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTepual
MOHOTPaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepuall, I'PaMOTHO U

4 — «xopouwto» 10 CYLIECTBY U3JIaraeT €ro, He J0IycKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIIEA0BATCIIBHOCTU B U3JIOKECHUU
IIPOrpaMMHOI'0 MaTCpuaia.

O11eHKa «HEYIO0BICTBOPUTEIHLHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO
9_ Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, oreHka

«HEYO08IeMBOPUMETLHOY

«HEY/IOBJICTBOPHTEIILHO» CTABHTCS

CTyJIEHTaM, KOTOPbI€ HE MOTYT MPOJIOIKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH AUCIUTLIHHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCLHUINIAHBI

OCHOBHAS JIUTEPATVYPA:
1. 3" A 92 Atomuas ¢usuka T. 1 BBenenue B aroMHy0 PH3HKY, , : , 2022

2. 91 A 92 Atomuas pusuka T. 2 OCHOBBI KBaHTOBOI MEXaHUKH U CTPOEHHE HIEKTPOHHOU 000JI0UKH
aroma, , :, 2022



3. DU b 18 KBanToBas Mexanuka : yaeonoe nmocodue, baiikos 1O. A., Kyznenos B. M., Mockaa:
Jlaboparopwust 3nanuii, 2020

4. DU U 83 KBanToBas ¢uzuka. OCHOBHBIC 3aKOHBI : yueOHOe nocooue, Mpoaos U. E., Mocksa:
Jlaboparopust 3nanui, 2021

5. DU b 43 KBanToBbie n3MepeHus : yueOHoe nocodue, bemunckuii A. B., Mockga: Jlabopatopus
3Hanui, 2020

6. OU1 K 17 [IpakTrkyMm 1o perieHuto 3aaa4 mo oomemy kypcy pusuku. Konedanus u Bojausl. OnTrka
: yuebnoe nocodbue, Kanamnukos H. I1. [u np.], Canxr-IletepOypr: Jlans, 2022

7. 91 A 50 PagnoakTtuBHOCTS : yueOHOe nocobue, KanmbikoB C. H., Anues P. A., Cankt-IleTepOypr:
Jlanb, 2022

8. OU D 41 DkcnepumenTanbHas saepHas ¢pusuka T. 2 Ousnka sa1epHbIX peakuuy, , : , 2022

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. DU K 20 BBenenue B (pusuky sapa u yactul : yaeobnoe nocodue, Kanutonos 1. M., Mocksa:
®uszmatiur, 2010

2. 53 183 KpanToBas ¢u3uka : ocHOBHBIC 3akoHbI, Fipogos M.E., MockBa: bunowm. Jlaboparopus
3HaHui, 2014

3.539.1 O-52 JlenTons! u kBapkw : , Oxyssb JI.b., Mocksa: JIKU, 2008

4. 539.1 T58 Coopuuk 3ana4 o siaepHou pusuke : , Tonopkosa J.11., bopor B.B., Ponnonos B.Y .,
Mocksa: MUDU, 2005

5. DU C23 CoopuuK J1abopaTOpHBIX padoT 1o saepHoit pusuke Y.1 Helitponnas ¢usuka, , : MUDU,
2008

6. 539.1 C23 Coopuuk nmabopaTopHbIX padoT no saepHoit Gusuke Y.1 Heiirponnas dusuka, , :
MU®U, 2008

7. 91 C23 CoopHuUK 1ab0opaTOpHBIX padoT 1o saepHoi Gusnke U.2 Anepubie peakiuu, , Mocksa:
HUAY MUOU, 2010

8. 539.1 C23 Cbopnuk mabopaTopHbIX padoT 1o siaepHoi puzuke YU.2 SAnepubie peakiuu, , Mocksa:
HUAY MUOU, 2010

9.539.1 C23 Coopuuk mabopaTOpHBIX padoT 1o siaepHoi pusuke U.3 DieMeHTapHbIe YaCTHUIIBL:
CBOICTBaA U B3auMojercTBus, , Mocksa: HUAY MU®DU, 2013

10. 51 C23 CoopHuk n1abopaTopHbIX padoT mo saepHoii puzuke U.3 DnemMeHTapHbIE YaCTHIIBL:
CBOICTBaA U B3auMojercTBus, , Mocksa: HUAY MU®DU, 2013

11. 539.1 M92 DkcnepumenTtanbHas saepHas gusuka T. 1 dusuka atomHoro sapa, Myxun K.H., :
Jlans, 2008



12. 539.1 M92 DkcnepumenTtanbHas saepHas pusuka T. 2 Ousuka saepubix peaknmii, Myxun K.H., :
JIans, 2008

13. 539.1 M92 DkcnepumMenTanbHas saepHas pusuka T. 3 dusuka sjemMeHTapHbIX YacTuil, MyXuH
K.H., : JIanp, 2008

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

B cBsa3u ¢ OonbmiuM 00bEMOM H3yd4aeMOro MaTepuaja U OTPaHHYEHHBIM KOJIMYECTBOM
3aHATHN, paboTa CTYAEHTOB HaJ 3a/JaHUsSMH, B 3HAYUTENBHOM CTENEeHH, JOJDKHA OBITh
CaMOCTOSITENILHOM W cucTeMaTHdeckoi. [lomyckaercss ucmonb3oBaHue OO0 HAaydHOU U y4eOHOM
TUTEPaTyphl U HHTEPHET-PECYPCOB MO TEMATHUKE U3ydaeMbIX npobiem. Pexkomenyercs oopamaThes K
MPENOAaBATENIO 38 KOHCYJIbTAllUsIMU.

B paboueit mporpamMme IUCHUILIMHBI MPEAYCMOTPEHA CaMOCTOSITEbHAsT padoTa CTYACHTOB,
KOTOpasi IPOBOAUTCS C IIEJIbI0 YTIyOIeHHs 3HAaHUM 110 TUCHUIUIMHE U TIPeyCMaTpUBAET:

- I/I3yT~I€HI/I€ OTIOCIIBHBIX paSI[GJ'[OB TEM JUCHUITIINHBI 110 MaTepHanaM JICKIIU N u
PEKOMEHIOBAHHOM JINTEPATYPE;

- IOATOTOBKY K IIPAKTUYECKUM 3aHSITHUSM;

- paboTy ¢ UHTEPHET-UCTOYHUKAMU;

- IOATOTOBKY K Pa3IMYHBIM (hopMaM KOHTPOJIS;

- HCTOJIb30BaHNE KOHTOPJIBHO-U3MEPUTEIBHBIX MATEPUAIIOB IO YU€OHOW JUCIUILTHHE.

[IporpamMmoil AMCUHUIUIMHBI MPEITYCMOTPEHO pPEIICHUE psSAa 3aJad B paMKax JOMAaNIHUX
3aJaHUMN.

[[nanupoBaHue BpEeMEHHW HaA CaMOCTOATEIbHYIO paboTy, HEOOXOIMMOTO Ha H3y4YeHHUE
HACTOSIIEN JUCHHUIIIMHBL, CTYJI€HTaM JIy4Ille BCEr0 OCYHIECTBIATh Ha BECh CEMECTP, ITPEAYCMATPUBAS
IIPA 3TOM PETYJIPHOE NMOBTOPEHUE MPOUAECHHOIO Marepuaina. Marepuall, 3aKOHCIIEKTUPOBAHHbBIA Ha
JEKIHUAX, HEOOXOJUMO pEryjsipHO [OMONHITh CBEACHUSIMH U3 JIMTEPATYPHBIX HCTOYHHKOB,
MIpPEJICTAaBICHHBIX B paboyeii mporpaMme.

[To ka0l M3 TeM Jig CaMOCTOSITENILHOTO M3Y4YeHHs], IPUBEACHHBIX B pabodeil mporpamme
JUCHUITIINHBI CJ'IC}IyeT CHadaJia HpO‘—II/ITaTL peKOMeHJIOBaHHy'IO JmTepaTypy 158 l'IpI/I HGO6XOJII/IMOCTI/I
COCTAaBUTh KpaTKUH KOHCIEKT OCHOBHBIX TOJOXEHWH, TEPMHUHOB, CBEJIEHUH, TpeOyOIHX
3alIOMHUHAHUA U SBJIAOIINXCS OCHOBOIIOJIArarOIIMMU B 3TOI>'I TEMEC U IJIs1 OCBOCHUSA HOCJ'IeJIYIOH_[I/IX
pa3aenoB Kypca.



Jns pacmmpenust 3HaHUM 1O AMCIUIUIMHE PEKOMEHIYETCSl UCIIOJIb30BaTh UHTEPHET-PECYPCHI:
MPOBOJIUTH MOUCK B Pa3IMYHBIX CHCTEMaxX M HCIOJb30BATh MaTepUalbl yueOHO-HAYYHBIX CaHTOB,
PEKOMEHI0BAaHHBIX IPEI01aBATEIEM Ha JIEKIIUOHHBIX 3aHATUSAX.

Marepuansl 1 METO/bI, UCIIOIb3YEMBIE B TEUEHUE CEMECTPA /Il KOHTPOJISI 3HAHUMN CTYJEHTOB:

1. PerymisipHblil MHTEpaKTUBHBIN OIPOC M0 TEKYLIEMY JTOMAILIHEMY 3a/1aHUIO.

2. UroroBas mpoBepka v MpuéM JOMAIIHUX 3aIaHUK Ha MOCIICIHEH YUYeOHOU Hezene.

3. IIpoBeneHre KOHTPOJIBHBIX PadOT B KOHIIE KAXKJIOTO pasjiena Kypca.

4. YCTHBI MHTEPAKTUBHBIM ONPOC U OOCYXKJIEHHE HAa CEeMHHAapaxX TEKYIIUX JIEKIHOHHBIX
MaTepHuaoB.

Baxno:

- OCBOWUTH U «IOYYBCTBOBATH» MAcIITaObl €IUHMII, XapaKTEPHBIX I 00JacTH, B KOTOPOU
npUMeHNMa sijiepHast pusuka;

- ocBouTh: cucremy enuHul CGSE, npumensaTs — 3B u 3pr 11 3HEPreTHYeCKUX BEIUYMH.
Maccy yacTuil (m) BIYUCIISTh B SHEPIreTHUECKUX eAMHULIAX (mc2). DTO HE00X0UMO, YTOOBI HE OBITH
«0eynoit BOPOHOW» Cpelld CHEIHaTUCTOB, a JI0 3TOT0 — YCHEIIHO MPONTH TEKYIIYIO0 aTTEeCTaIUIo IO
MIpEAMETY;

- NpPU OILEHKE pa3NuYHbIX (u3ndeckux 5S(H(PEeKTOB MNPaBUIBHO HCHOIB30BaTh (HOPMYIIBI
KJIACCUYECKOH M PEeIATUBUCTCKOW (M3MKH. XapaKTEpHOW TpaHUIEH «pasnena» B OOJBIIMHCTBE
CIIy4aeB sBJIIETCS KUHETUYECKasi SHEPIUsl, OJIM3Kas M0 BEJIMYMHE K MacCe MOKOs YaCTHULL;

- IOMHHTH! - MEUIMHCKAs (PU3MKA C MPUMEHEHHEM SACPHBIX M3IIyUYeHHH CITIOCOOHA HE TOIBKO
ne4nuTh (IPOAJIUThH >KU3Hb YEIOBEKY), HO NPUBECTU K MEYAJBHOMY pe3yibTaTy IpHU NPUMEHEHUU
HEMPAaBUJIbHBIX YHCIOBBIX 3HAUCHUH B AEPHO-PU3NIECKUX METOIUKAX;

- PperyjspHO BBINOJHATH NPAKTHUECKHUE 3a/laHUsl W CHUCTEMATHYeCKH MpopadaThiBaTh
MaTepuaibl JIEKIHA. DTO K04 K yclexy (M BHYTPEHHEMY YJIOBJIETBOPEHHIO) MPHU DPETYISIPHOM
TECTUPOBAHUU 110 MaTepUaaM JIEKIUN 1 00CYKICHUN PEIeHUs TEeKYIINX 3alaHui.

[Tpu u3ydyeHum Kypca He 3a0bIBaTh OOIIMH TE3UC: HE OTKIAJbIBaTh Ha KOHEI| CeMecTpa
HEMOHSTHBIE BOMPOCHI Kypca WK croco0 pelieHus Kakoi-nmuoo 3anaun. [IpenogaBaTens Bceraa rotos
«I0/ICKa3aTh MPAaBUIIBHYIO I0POTY K PELIEHUIO TPOOIEMBI».

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIUM JIJIS1 TPENIOJABATEJIEN

[lenp xypca — mare OynymieMy HCCIEIOBATENI0 3HAHUSA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
B3aMMOJICHCTBHS PA3IUYHBIX BUJOB KOPIYCKYJSPHOTO H3IYyYEHMs C BEIIECTBOM C IIE€JbI0 BHIOOpA
MeToAa i ero 3((EeKTUBHOW perucTpanud M OLEHKH IPOHHUKAIOMIEH CIIOCOOHOCTH, MOHATh
3aKOHOMEPHOCTH CTPOEHHUSI MUKPOOOBEKTOB Ha YPOBHE sIep M YAaCTUL, 03HAKOMHUTBHCS C METOJaMHU
UCCIICIOBAHMS PA3JIMYHBIX XapaKTEPUCTHK MHUKPoOoOBeKToB. IlpmobOpectd ombIT (B (huznyeckoM
MpakTUKyMe Kad.7) MO NPOBENEHUIO NPAaKTHUYECKUX HM3MEpEeHUN B o0nacTu sAepHON (QU3MKU C
HCIOJIb30BAHUEM HOHU3HUPYIOIIETO M3Iy4YeHHs, Takke o00padoTKH (U3HUECKUX pe3yJIbTaTOB C
npuMeHeHrneM DBM B IMHHUIO € SKCIIEPUMEHTAIBHONW YCTaHOBKOM.

OCHOBHOE BHUMAHHE YIEISAETCS:

- KAyeCTBEHHOMY TIOHMMAaHUIO (U3NYECKUX TIPOLECCOB, CBS3aHHBIX C TOXO0XKJIECHHEM
U3Iy4YeHUsT dYepe3 BemiecTBO. Pemaercs JAByeAMHas 3agada:  HAy4YMThb OLGHMBATH  A(PQEKT
B3aMMOJICHCTBHS U TOTJIOUICHUS C LIENbI0 3allUThl OT pajJualiy, a TakXkKe MpPeJCTaBIATh Hambosee
3¢ deKTUBHBIE CITOCOOBI PETUCTPALIUH XapAKTEPUCTHK CAMUX MPOHUKAIOIINX YaCTHUIL;



- TIOBEICHUIO CEUYEHUW B3aMMOJAEWUCTBHUA U TMOTEPb OHHEPrMM KaK OT XapaKTepUCTHK
HaJICTAIOLUX YacTHI] (3HEPrus, mMacc, 3apsij), TaK U OT CBOMCTB BelleCTBAa (aTOMHBIA HOMEp, 3apsi,
IIJIOTHOCTB);

- IOJTYYCHUIO KOJIMYECTBEHHBIX OIICHOK MOTEPh YHEPTUU B Pa3HBIX (PU3HUECKUX IPPeKTax.

[Tpu m3ydenun kinaccupukanuy (GpyHIaMEHTAIBHBIX YacTHUI[ MOJE3HO PAaCCMOTPETh MPOOIeMy
HMCTOPUYECKH: CHAayala BBECTU JICNITOHBI, ME30HbI M OapuoHbl. BakHO BBECTHM KBAHTOBBIC YHCIIA!
JIENITOHHBIA M OapHOHHBIN 3apsabl. 3aTeM 0000mMTh 3amady B pamMkax CTaHIapTHOW MOJIETH C
ydacTueM KBAapKOB U TIIOOHOB. OTpaHUYUTHCS KBAPKOBBIM CTPOCHHEM YAaCTHII, XapaKTepU3YIOLINX
snpa (MPOTOHBI, HEUTPOHBI U ME30HKI). B KadecTBe (akynbTaTHBa MOKHO BBECTH MOHSTUE O IIBETHBIX
KBapKax (71st OOBSICHEHHSI CTPYKTYPBI OMETra-MHHYC-TUTIEPOHA).

[TokazaTh CIOXKHOCTH U MHOTOO0Opa3ue XapaKTEPUCTUK SACPHBIX CUJI, KOTOPBIE HE MO3BOJSIOT
MOCTPOUTh OJHY HENPOTUBOPEUMBYIO Mojenb snapa. [loka3zaTth, 4YTO B HaCTOsIIEe BpEMs
XapaKTEPUCTUKU fAJIpa KAYECTBEHHO OOBSACHSIOTCS B paMKaxX JBYX THUIIOB MOJIEJICH: KamelbHOW W
obonoueyHoi. OgHa MojENb OOBICHSIET MPOYHOCTH SApa K pacmajam, JIpyras JaeT JUHAMUYECKUE
XapaKTePUCTUKU COCTOSIHUS — CIIMH U YETHOCTb.

OOpatuTh BHHMMaHHE CTYACHTOB ([yig Ooyiee paCHIMPEHHOTO W3YYEHHSI OTIENbHBIX
MaTepUajoB) HA HHTEPHET-PECYPC «siaepHas GU3MKa B UHTCPHETE.

3akperuisaTh TEKYIIMM Marepuan CleayeT ¢ IOMOIIbI0 pPEIIeHHs 3a7ad C YHCIOBBIMHU
MpUMepamMu, MO3BOJISIONIMMHE JIyUIlle YSICHUTh MacIITaObl M B3aUMOCBSI3b CJIIOXKHBIX SIBJICHUU. JIeKIuu
JOJDKHBI  COTMPOBOXKAATHCS  HAIJBIAHBIM — WIJUTIOCTPATUBHBIM ~ MaT€puajoM, B  YacTHOCTH, C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX Tpe3eHTanmii. Ciaeayer yaensTh 0co0oe BHUMAHUE MPOBEIICHUIO
MPAKTUYECKUX PACUETOB, BBHINOIHSAEMBIX CTYIACHTaMHM MpU paboTe HaJ TEKYIIMMH 3aJaHUSMU.
JlomyckaeTcsi UCIOJIb30BAHUE CIPABOYHBIX MATEPUAIOB, HEOOXOIUMBIX ISl BHITOJHEHUS YMCICHHBIX
pacueTos.

KonTponb Tekymieit paboThl CTYAEHTOB CIAeAyeT MPOBOAUTH B HUHTEPAKTUBHOM pPEKHME B BHJIC
ormpoca W OOCYXACHHsI BBIMOJTHEHHOTO TOMAITHEro 3ajaHus. Bce 3amaum goMammHero 3ajgaHUs
JOJDKHBI OBITh CHAaHBl TPETOJIaBaTeNt0 0 MTOTOBOM  aTTECTAllMd B KOHIIE KaXJOro ceMecTpa.
TumnoBbie fOMaNTHUE 33/1a49U MOTYT BXOJIUTh B UTOTOBYIO aTTECTAIIHIO.

VYuebnast 3amava (7 cemectp). OcHOBHas 3ajlada Kypca — JAaTh OyAylieMy MEIUIIMHCKOMY
¢u3uKy 0a30Bble 3HAHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX OCYIIECTBIICHHUS] M MPOTEKAHMS SACPHBIX
peaxiui, a Takke palnOaKTUBHBIX MPEBPAICHHUSIX Pa3HBIX THIIOB, C IIEJBI0 BHIOOpPA METO/IA U CITOco0a
BO3JICHCTBUSI Ha MHKPOOOBEKTHI W (WJIM) M3y4YeHHsS WX XapakTepucTuk. [IpuoOpecTu 3HaHUSA TO
METOJlaM TPOBEACHUS HUCCIENOBaHWK B oOJacTh sAepHOM (PU3MKKM C  HCHOIB30BaHUEM
MOHU3HUPYIOUIETO U HEUTPAIBHOIO MPOHUKAIOIIETO U3ITyUEHHUS.

OcHOBHOE BHHUMAaHHE YJEISIETCS: - KauyeCTBEHHOMY MOHUMAHHWIO (PU3NYECKHX IMPOIIECCOB,
CBSI3aHHBIX C OCYIIECTBJICHHEM SIICPHBIX peaknuid. PaccMaTpuBarOTCs OOIIME JHEPTETHUYECKUE U
KMHEMATUYECKUE XAPaKTEPUCTUKU TPOTEKAHUS SIACPHBIX PEAKIHi TMOJ MEeHCTBHEM 3apsDKCHHBIX W
HEUTpaTbHBIX YacTHIl. [Ipu M3ydyeHnn KMHEMATUKH I1eJIeCO00Pa3HO BBECTH UMITYJIBCHYIO ITHArpamMmy
KaK JUIsl YIPYTUX MPOLECCOB, TaK M AJIS SACPHBIX PEaKluid, MAIOUIyI0 HATJSIHOE MpEJCTaBICHUE O
mpenenax «pasjeTa» MpoayKTOB B3aUMOICHCTBHUS,

- OCHOBHAasi 4YacTh BOINPOCOB IO SACPHBIM PEAKIUSIM OTHOCUTCA K OOJacTH HHU3KHUX H
YMEpPEHHBIX DJHEPruif, B KOTOPHIX OTpaxkaercs crenupuka npoduias TOATOTOBKUA CTYICHTOB,
CBSI3aHHBIX ¢ METUIIMHCKOM (u3uKoil. [loaTromy 6osee moapoOHO U3II0KEHBI 3aKOHOMEPHOCTH MOJICIIH
MIPOMEXKYTOUHOTO si/ipa. AKIIEHTUPOBATh BHUMAaHKUE HA MOHATUH TU(PPEepeHITHATBHBIX CEYECHUHN KaK IO
SHEPTHH, TaK U IO yriaM. ITO Ba)XHO JUIsl MPABWJILHOTO TOJICYETA TTOTHBIX CEUYEHUN B3aUMOICHCTBUS
YaCTHIL;



- C EeOUHBIX MO3UIMH paccMaTpUBAIOTCS BOMNPOCH PAAMOAKTHUBHOIO pacmajga: oouiue
3aKOHOMEPHOCTH M Pa3JIMYHbIe YacTHbIE BUABI (anbda-, Oera-, raMma pacnazsl). s cnenuanuzanuu
BaXHbl TOHKHE BOIIPOCHI: SIBJIEHMSI BHYTPEHHEW KOHBEPCUHU, METAcTaOMJIbHBIE COCTOSHUS, IpaBHJIa
orOOpa Tepexo/0B, MOCIEIOBATENbHBIM pacmaja, WCKYCCTBEHHas pPaaUOAaKTUBHOCTE M T.II.
PaccmarpuBaercss MeTOOMKA CBEPXTOYHBIX HccieqoBaHuid Ha mpumepax SAMP u  sddekra
Meccbayapa;

- 0c000€ 3HaYeHHue OTBOJIUTCS (PU3MKE HEUTPOHOB (CBOMCTBA, B3aUMOJEHCTBUE, pETUCTpalts,
UCTOYHHUKH, 3ame/uieHue). K coxxanenuro, u3-3a geuuura BpeMEHH BCE 3TO PACCMOTPEHO OYEHb
KpaTko. Jlaercs TONbKO I1aBHOE, YTOOBI CTYAEHT MOI CaM OPHEHTUPOBATbCA IpPU JalbHEHIIen
WH/IMBUYAJIHOU pabore;

- B paMKax TpeOOBaHMI CHENHUaTbHOCTHA KPATKO M3JIOKEHBI BONPOCH! (PU3UKH JeNeHUs sSAep U
OCYILECTBIICHHSI IIETIHBIX SACPHBIX peakiuii. PaccMoTpeHo (u3nueckoe yCTpOHWCTBO peakTopa, Kak
MCTOYHMKA DHEPTUH, TaK U PaJIUOAKTUBHOTO OOBEKTA BBHICOKOH aKTUBHOCTH W MOIIHOTO MCTOYHHUKA
HEUTPOHOB.

OOpatuTh BHHUMaHME CTYIEHTOB (111 Oosiee pACHIMPEHHOIO U3YyYEHHUs OTAEIbHBIX
MaTepHalioB) Ha HHTepHET-pecypc «SlnepHas ¢pusuka B IHTepHeTe.

ABTOp(BI):

Bopor Biiagumup Bukroposud, a.¢.-M.H., JOLEHT

Penenzent(b):
B.H.benses



