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AHHOTAIUA

Kypc sBnsercs NOMOJHEHHEM K OCHOBHOMY KYPCY - 3KCIEPUMEHTAIBHBIC METOABI SACPHOU
(bu3uKH, TO3BOJISAET MOIYYUTh 3HAHUS B 00JIACTH (PU3HMKH TSKEIBIX HOHOB, CHHTE3a HOBBIX 3JIEMEHTOB,
COBPEMEHHBIX METO/IaX MCCIEeIOBAHUN SJEPHBIX PEaKLUi, B TOM YHCIIE, IPUBOISAIIUNX K 00pa30BaHHIO
SAIEPHOM MaTEPUH B SK30TUYECKUX COCTOSHHUSX.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenbto ocBOEHHUS Y4eOHOM AMCHUIUIMHBI CTYJIEHTAMHU CTapUIMX KYpPCOB SACPHO-(PU3NUECKUX
CHelHalu3aluil SABJISETCS MOJyYeHUE TMpPEACTaBIeHUS 00 OAHOM M3 COBPEMEHHBIX HaIpaBlICHUN
anepHOrd (QU3MKU — (U3MKH TSHKENbIX MOHOB, CMHTE3a HOBBIX 3JIEMEHTOB, COBPEMEHHBIX METOJaX
WCCIICIOBAaHUH SACPHBIX PEaKUUii, B TOM 4YHCIE, IPUBOAALIINX K 0Opa30BaHUIO SJIEPHOM MaTepuu B
AK30TUYECKUX COCTOSTHUSX.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlornuecku u conepKaTesIbHO — METOAMYECKHU JUCLUIIINHA SIBJISETCS YaCThIO CIIELMAIN3ALUH,
ABJIIOIICHCS HEOTheMJIEMOW 4acThlo 3HAHUM (uU3MKa — DHKCIHepUMEHTaTopa B  OOJIACTH
HKCIEPUMEHTAIbHOM s1epHON (GU3NMKU U (PU3MKM YaCTHLIL.

Jliis ocBOEHMS JAaHHOM TUCHUIUIMHBI HEOOXOAUMO IMPEIIIECTBYIONIEE OCBOEHUE KYpCOB OOIIEH,
SJICPHON U TEOPETHUECKON (PU3UKU.

B nacrosiee Bpemsi, Hapsy ¢ 6a30BOi MOATOTOBKOW CTY/AEHTOB I10 JAHHOMY HallpaBJICHUIO B
cepe kKommeTeHIMH (pu3nMKa — IKCIEPUMEHTATOpa, OOJBIIOE 3HAYCHHE YMEHHE CaMOCTOSTEIBHO
IUIAHUPOBaTh U BBHIIOJHATH BECh KOMILIEKC HAyYHO-HUCCIIENIOBATEIbCKUX paboT ¢  ydyeToM
COBPEMEHHBIX TpeOOBaHMM M HAa COBPEMEHHOM YypoBHE. [[is 3TOro Marucrtp - 3KCIHEpPUMEHTaTOp
J0JKeH 00J1a/1aTh Pa3HOCTOPOHHMMHU HaBBIKAMH U LIMPOKUM KPYTO30pOM, YMETh OPUEHTUPOBATHCS B
cucreme nojaep:xxku HUP, ymets BuzeTh 3aauy B KOMILIEKCE JJIsl TOTO, YTOOBI IPH HEOOXOUMOCTH
obecrieunTh MHHOBaLMOHHBIA nepexon or HUP x OKP u BHeapenuio pesynbratroB HUP B cdepy
XO03SICTBEHHOT0 00opoTa. Takum 00pa3oM, HACTOSIIMN Kypce SIBISIETCS BeChbMa Ba)KHOM 4YacThIO
MOJIFOTOBKH (PU3HKA-IKCIIEPUMEHTATOPA.

3. OOPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIINH:

KOI{ U HAUMCHOBAHHE KO}I N HAMMCHOBAHME HHIAMKATOPA TO0CTHIKCHUSA
KOMIIETCHIUHA KOMIICTCHIIUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBETCTBUHM C 33Ja4yaMHU U OOBeKTamu (00JacTsIMH
3HaHUN) PO eCCUOHATBHON eI TeIbHOCTHU

3apaua Oo0bexT niu odjactb  Koa m HaumenoBanne  Koa u HaumeHoBaHue
npo¢ecCHOHATBLHOM 3HAHUSA npo¢eccCHOHATLHOH HHAUKATOPA
nesitessbHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHUA



OcHoBaHue
(mpogeccuoHAIBHBII
cranaaprt-I1C, ananu3
onbITA)

npogdeccuoHaILHOI
KOMIIeTeHI[UH

2 Opranu3zarus
paboThI KOJIIEKTUBA
HUCIIOJIHUTEICH,
MIPUHSTHE
HCIIOJIHUTENIbCKUX
pELICHUI B YCIOBUSX
CIIEKTpa MHEHUH,
olpezieNieHue MopsiaKa
BBINOJIHEHUS padoT;
MOKUCK ONTUMAJIbHBIX
peuIeHu! C y4eTOM
TpeOoBaHUl KayecTBa,
HAJEKHOCTU U
CTOMMOCTH, a TaKXe
CPOKOB UCIIOJIHEHMUSI,
0e30MmacHOCTH
KU3HEIEATEIIbHOCTU U
3aIUTHl OKPYKAIOIIEH
Cpelbl; IOATOTOBKA
3asiBOK Ha MaTEHTHI,
MU300peTeHus U
MIPOMBIIIIJICHHBIE
o0pas3Iibl U OIICHKA
CTOMMOCTH OOBEKTOB
MHTEIUIEKTyaJIbHOMN
NESITENIBHOCTH;
COCTaBJICHHE
pedepaToB, HanMcaHue
u opopmiieHHE
Hay4HbIX CTaTEeH;
ydacTue B
OpraHu3alNu
CEMHUHAapOB,
KOH(epeHIIHI;
ydacTue B
OpraHu3aluu
UH(QPaCTPYKTYpPHI
NpEeANpUITHI, B TOM
qucle
MH(POPMALMOHHON 1
TEXHOJIOTHYECKOU

OpFaHI/ISaI_[I/IOHHO-YHpaBJ'IeHLIeCKI/Iﬁ

2 Vuyacrue B
OpraHu3aluy,
MOJTOTOBKE U
IPOBEICHUU
Pa3INnYHbIX
9KCHEPUMEHTOB 10
¢du3uKe sIpa U 4acTHIL
(BKJItOUAs CO3JaHUE U
UCTIOJIb30BaHNE
JETEKTOPOB
AIIEMEHTAPHBIX YaCTHUI]
U U3JTY4YCHHUI), B
U3MEPEHUSIX U
00paboTke
AKCIIEPUMEHTATBHBIX
JTAHHBIX, B
JMCCKYCCHSIX TIO
aHau3y
TEOPETUIECKUX
TUIIOTE3 U
WHTEPIPETALNN
9KCHEPUMEHTOB B
obnactu pusuku
BBICOKUX SHEprui (B
TOM YHCJIE - Ha
COBPEMEHHBIX
KOJUTaiifiepax 4acTHI),
a Tak)Ke BO MHOTHX
CMEKHBIX HAYUHBIX
HalpaBJIEHUAX

I1K-3.2 [1] - CriocoGen
hopmynupoBaTh
WCXOJTHBIC TAHHEIC, a
Tak)Ke BbIpabaThIBATh U
000CHOBBIBATh
OpraHHU3alOHHBIE
pelieHus B 00JacTu
MIPOEKTUPOBAHHUS
AEePHO-(DU3UYECKIX
YCTaHOBOK U
MIPOBEICHUS
HCCIIEJOBaHU B
obiactu GU3MKH sApa,
(hU3HUKYN dTIEMEHTapHBIX
94acTHll, aCTPOPHU3HUKH,
peliaTh NocTaBIeHHbIC
3aJ1a4M ¢ BbIOOpOM
HEOOXOIUMBIX (PU3UKO-
TEXHHUYECKUX CPEICTB

Ocnoganue:
[TpodeccnonanbpHbIM
craugapt: 40.011

3-T11K-3.2[1] - 3nartp
OCHOBHBIE METO]IbI
MOCTAaHOBKH 33J1a4
opranuzanuu paboT B
obnacTu
MPOEKTUPOBAHUS
AIepHO-(PU3NIECKUX
YCTaHOBOK, METObI
MIPOBEICHUS
HUCCJIEIOBAHUN B
obnactu pusukm sapa,
(U3HUKH 3TIEMEHTapHBIX
YACTHII,

V-IIK-3.2[1] - YMmeTh
pemaTh MOCTaBJICHHBIC
3a/1a4u B 00J1aCTH
busuku sapa,pusuxu
AJIEMEHTAPHBIX YaCTHII,
acTpO(PU3UKHU C
BBIOOPOM
HEO0OXOIUMBIX
(U3UKO-TEXHUYECKUX
CpE/CTB;

B-TIK-3.2[1] - Bnagets
METOAaMH TPOBEICHUS
BbIOOpa U
000CHOBaHUS
OpraHHU3aIMOHHBIX
penieHuit B 06actu
MPOEKTUPOBAHUS
SIIEPHO-(PU3UUECKUX
YCTAHOBOK, METOJIaMHU
MIPOBEICHUS
UCCIIEI0BAHNM B
obnactu (pU3MKH s7pa,
(U3HUKH dTIEMEHTapHBIX
JaCTHI]

1 Pa3paboTka meTo10B
perucTpanuu
HOHU3UPYIOINUX U
3JIEKTPOMArHUTHBIX
W3JTYyYEHHI; CO3/TaHNE

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

1 CoBpemeHHBIN
AepHO-(DU3UYECKHIA
9KCIEPUMEHT,
COBpPEMEHHbBIE
AJIEKTPOHHBIE CHCTEMBI

ITK-3 [1] - Criocoben
OLICHUBATh
MEPCICKTUBLI PA3BUTHA
aTOMHOM OTpPAaCIIH,
UCIIOJIb30BATh €€

3-T1K-3[1] - 3uath
JTOCTHKEHUS HAyIHO-
TEXHHUYECKOTO
nporpecca ;
V-IIK-3[1] - YmeTh




TEOPETUYECKUX
MOJENIEH COCTOSTHUS
BEILIECTBA,
B3aUMOJICHCTBHUS
JIA3€pHOIo U
HOHU3HUPYIOLIETO
W3JIy4EeHUS C
BEILIECTBOM; CO3/IaHHE
MaTeMaTUYeCKUX
MOJICNICH,
OMMCBIBAKOLIUX
MIPOLIECCHI B SI/IEPHBIX
peakropax,
YCKOPHUTEIISIX,
KoJulaiiaepax, macc-
CIIEKTpOMETpax;
CO37JaHUE METOJIOB
pacyeTta paseneHus
M30TOIHBIX U
MOJICKYJISIPHBIX
CMecel; co3/1aHne
COBPEMEHHBIX
3JIEKTPOHHBIX
YCTpOUCTB cOopa u
00paboTKHn
nHpOpMaInH, yaera
BO3JICUCTBUS HA 3TH
YCTpOICTBA
HMOHU3HUPYIOLIETO U
AJIEKTPOMArHUTHOTO
U3JIy4CHU;
pa3paboTKa METOJI0B
MTOBBIIICHUS
0€301acHOCTH
SIIEPHBIX U Ja3€pHBIX
YCTaHOBOK,
MaTrepuaioB U
TEXHOJIOTHIA;
pa3paboTka
TEOPETHUECKUX
Mojelen
MIPOX 0K ICHUS
M3IIy4EeHHS Yepes
BEIIIECTBO,
BO3JEHUCTBUSA
MOHU3HPYIOIIETO,
JIA3epHOTO U
AJIEKTPOMArHUTHOTO
U3JIy4CHUH Ha
YEJIOBEKa U OOBEKTHI
OKpY’Karolllel cpeibl

cbopa u 00paboTKH
TAHHBIX JUIS SIICPHBIX U
(bu3NYECKUX YCTAaHOBOK
MaTeMaTHYECKUE
MOJIEJH JIIst
TEOPETHYECKOTO 1
9KCIIEPUMEHTAILHOTO
HCCIIEIOBAHU I
byHIaMeHTaIbHBIX
B3aMMOJICUCTBUI
3JIEeMEHTAPHBIX YACTHI]
Y aTOMHBIX SIZIEp ¥ UX
W3JTy4CHHI

COBpPEMEHHBIC
JTOCTHXKCHUS U
NepeI0BbIC TEXHOJIOTUU
B HAY4HO-
UCCIIEI0BATEIILCKON
TSI TeTbHOCTH

OcHosanue:
[TpodeccnonanbpHbIM
craugapt: 40.011

PUMEHSTh
MOJTyYEHHBIC 3HAHHS K
PELICHUIO
MPaKTHYECKHX 3a/1a4.;
B-TIK-3[1] - Bmagers
METOIaMK
MOJICTHPOBAHHSI
buzHIeCKUX
MPOIIECCOB.




4. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHON TUCIMITIIMHBL, UX 00BEM, CPOKU M3Y4EeHUs U POPMBI KOHTPOJIS:

Ne HaumenoBaHue %"
. = S " %7
LI pa3aeia yueOHoi = o = = = i o
AUCHUILJIMHBI =3 . E & 23 i - =
a2 =g | £E 2 5 % S 2 =
E2SF| 2z 5 s = & -
= E%g..." Fgf-\ E:‘ gﬁA f;;g
= |EEgsc|s&E| 52 |g3&|£85¢z
= 2588 | | %= EFEl E8
s | E38S|SES| S5 |EQ5| =82
== =2 a|(ogxz| =8 <az|=3¢g
1 Cemecmp
1 | Yacrs 1 1-8 0/32/0 25 K-8 3-T11K-3.2,
VY-TIK-3.2,
B-T1K-3.2,
3-T1K-3,
VY-TIK-3,
B-T1K-3
2 | Yactp 2 9-16 | 0/32/0 25 KH-16 | 3-I1K-3.2,
VY-TIK-3.2,
B-T1K-3.2,
3-T1K-3,
VY-TIK-3,
B-T1K-3
Hmoezo 3a 1 Cemecmp 0/64/0 50
KoHTpoJibHbIE 50 30 3-11K-3.2,
Meponpusitusi  3a 1 V-1IK-3.2,
CemecTtp B-T1K-3.2,
3-T1K-3,
VY-TIK-3,
B-T1K-3

* — COKpallleHHOe HaMEHOBaHuE (POPMbI KOHTPOJIS

L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTAllUU Pa3AesioB:

O6o3navenue | Iloa1Hoe HauMeHOBaHME
30 3a4eT ¢ OLeHKOM

K1 KoHnTpouns 1o uroram

3 3aueT

KAJIEHJIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. qac. yac.
1 Cemecmp 0 64 0
1-8 Yacts 1 0 32 0
1 Temal Bcero aynutopHbIX yacoB
B3aunmogeiicTBre cinoxubIX siaep. OCOOCHHOCTH peakIuii ¢ 0 \ 4 \ 0




TSDKETBIMU HoHaMu. Kitaccudukanus peakiuuii ¢ TSKeIbIMU Omnunaitn
noHamu (TH). Monenu B3auMoeliCTBHS HOHA C SIIPOM. 0 [0 [0

2 Tema2 Bcero aynutopHsix yacoB
DKcIepUMEHTaIIbHbIE METO/Ibl CCIIE0BAHUS PEAKIUi ¢ 0 | 4 [0
TSDKETIBIMU HOHaMU. OCOOEHHOCTH PETUCTPAIli HOHOB Omnnaiin
MOHU3ALMOHHBIMHU JIeTeKTOpaMU. TpeKoBbIe TETEKTOPHI B 0 0 0
3ajJies1ax MOMCKa PEKUX COOBITHH.

3 Tema3 Bcero aynutopHsIx 4acoB
CoBpemennsble yckopurenu TH, yckopeHue paanoakTHBHBIX 0 ‘ 4 ‘ 0
a1ep. MHOro1eTeKTOpHbIE CHEKTPOMETPBI U UccineoBaHus | Oumaiin
STICPHBIX PEaKIHi. 0 0 [0

4 Tema4d Bcero ayuTopHbIX 4acoB
KynonoBckoe Bo30ykKIeHHE SIEPHBIX YPOBHEH T.H. 0 | 4 | 0
Knaccugeckoe paccmoTpenue. KackagHoe KyJoHOBCKOE Omnutaitn
BO30YKICHHUE. 0 I [0

5 Tema5 Bcero aynutopHbIX yacoB
Dddext peopuentanuu. Yupyroe paccesuue TH Ha sapax. 0 ’ 4 ’ 0
PanyxHoe paccesnue, glori — paccesiHbe. Omnuaitn

0 |0 |0

6 Tema6 Bcero ayiuTopHbIX 4acoB
CnupansHoe paccesbe. Judpaxius Openens u 0 \ 4 \ 0
Opaynrodepa. Onnaiin

0 |0 |0

7 Tema7 Bcero ayuTopHbIX 4acoB
Peakuuu npsimoro B3aumo/eicTBus, nepenada mauoro yucia | 0 | 4 [0
HYKJIOHOB. Omnunaiin

0 [0 [0

8 Tema8 Bcero ayauTopHBIX 4acoB

SnepHbie peakiy rITyOOKOHEYNPYTUX Mmepeaay. 0 | 4 | 0
Onnaiin
0 0 0

9-16 Yacrtsp 2 0 32 0

9 Tema9 Bcero ayauTopHBIX 4acoB
Peakuuu cnustaus saep. O61mas xapakrepucTuka. MeTo sl 0 | 4 | 0
OTIpEJICJICHUS TIONIEPEYHOTO CEUCHUS CIMSHHIS. Omnunaiin

0 I [0

10 Temal0 Bcero aynutopHsix 4acoB

3aKOHOMEPHOCTH MONEPEYHOr0 CEUEHUSI CITUSHUS SEp. 0 | 4 [0
Onnaiin
0 |0 |0

11 Temall Bcero aynutopHsIx 4acoB

DEHOMEHOJIOTUYECKOE OITMCAHNUE CIUSHUS SIEP. 0 | 4 [0
OnnaiiH
0 I [0

12 Temal2 Bcero aynutopHsix 4acos

Pacuets! TpaekTopuii ciusaus. Pacniag cocraBHOTO siapa. 0 | 4 [0
OnnaiiH
0 I [0

13 Temal3 Bcero aynutopHsix 4acoB

Henenue snep TH, ocHOBHBIE IpeACTaBICHUS. 0 I I

Ownnaiig




0 I Ik
14 Temal4 Bcero aynutopHbIX yacoB
CBoiicTBa 0CKOJIKOB JesieHus. OCOOEHHOCTH JIeNIEHUs S/iep 0 | 4 |0
TH. CnnoHTaHHOE JIeJIEHUE TPAHCYPAHOBBIX JIEMEHTOB. Omutaiin
0 |0 |0
15 Temal5 Bcero aynutopHbIX yacoB
Jlenenne BRICOKOBO30YXACHHBIX sIJIEp U siiep ¢ OOIbIINM 0 | 4 | 0
YTJIOBBIM MOMEHTOM. Omnuaitn
0 I [0
16 Temal6 Bcero aynutopHbIX 4acoB
Hrorosoe 3anstue. [loaroroska k arrectauuu 0 | 4 | 0
Ownnaiin
0 I Ik

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIINN:

Oo6o3nauenue | [losiHOe HanMeHOBaHKE

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuainsl

AM Aynuo-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIbl
NC WHTepakTUBHBIN CaiiT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B nporiecce ocBoeHus Kypca Ha CeMUHapax UCHOJb3YIOTCS:

- OCBOEHHME COBPEMEHHBIX JOCTH)KEHUH B 00JaCTH (U3UKU TSDKENBIX MOHOB (IIPE3EHTAIMM OT
JIEKTOpa);

- OCBOEHHME METOAMYECKUX PELICHUH 0 MPOEKTUPOBAHUIO SIEPHO-(PU3NUECKUX YCTAaHOBOK;

- OCBOEHHE MIPUKJIAJHBIX TIPOTPaMM JIJIsi 00pabOTKH TaHHBIX C IETEKTOPOB TSHKEJIBIX HOHOB,;

- ONEepaTHUBHOE PEIICHHE CTYJSHTaMH Hay4yHBIX 3a7ad MO XOIy 3aHATHS C IOCIEAYIOIIUM
00CyX/IeHHEM (JIUCKYCCHEM ),

JIOTIOTHUTENBHO HCIIONB3YETCS CAaMOCTOSITENIbHAsI BHEAYTUTOPHAsE padoTa — MOJATrOTOBKA II0
OTAENBHBIM pazjiesiaM Kypca Ha 0a3e OpUTHHAIBHBIX CTaTeH.

6. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEICTB MO JAUCHUILUIMHE 00eCeuyrBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB OOyueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEICTBOM MEPONPUATHN TEKYLIETo,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

CBsa3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBJICHA B ClIeAyIoLIeH TabnuLe:




Komnerenuus HNHaukaTopbl 0CBOCHHSA ATTecTallMOHHOE MEepONpHUsiTHE
(KII 1)
I1K-3 3-I1K-3 30, KHU-8, KH1-16
VY-IIK-3 30, KH1-8, K1-16
B-T1K-3 30, KU-8, KH1-16
I1K-3.2 3-I11K-3.2 30, KH1-8, K1-16
VY-1IK-3.2 30, KHU-8, KH1-16
B-T1K-3.2 30, KHU-8, KH1-16

HIkanbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

IIkama KaXXI0Iro KOHTPOJIBHOI'O MEPOIIPHUATUA JICKHUT B IpEaciax OT 0 A0 YCTAHOBJICHHOI'O
MaKCHUMAaJILbHOr'O 0ajija BKIIOYMTEIBHO. MTorosas arrecragusa 1o JUCLHHUINNIMHE OLCHUBACTCA 110 100-
0aIIBLHON LIKae U npeaCTaBIIACT coboit CYMMY 6aJIJ'IOB, Sapa6OTaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU
SaﬂaHI/Iﬁ B paMKax TCKYLICTO U IPOMCIKYTOYHOI'O KOHTPOJIA.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma Onenka nmo 4-x 0a/JILHOH IIKAJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1710B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio» C
70-74 «3a4TeHo»
D
65-69 3 — «yooenemso
60-64 3% DUMETILHOY E
Hwmxe 60 | 2 — «neyoosremsopumenvroy «He 3aureHo» F

OreHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M ITPOYHOMY OCBOCHMIO MaTepualia IporpaMMel
o0yJaroImumcsi, KOTOPbIM MOCIeI0BaTeNbHO, YETKO M JIOTMYECKH CTPOMHO H3JIaraeT CBOMU OTBETHI,
yMEeT TEeCHO YBS3bIBaTh TEOPHIO C MPAKTHKOW, UCHOJIB3YET B OTBETAX MaTepHalibl MOHOTpadudecKoi
JIUTEPATYPHI.

OI_ICHKa «XOpOoMo» COOTBCTCTBYCT TBEPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC}I, KOTOpLIﬁ
rpaMOTHO U, I10 CYICCTBY, U3JIara€T CBOU OTBCTHLI, HC NOMYCKasa CYIMICCTBCHHBIX HETOYHOCTEH.

OI_ICHKa «YOOBJICTBOPUTCIIBHO» COOTBETCTBYCT 63.30BOMy YPOBHIO OCBOCHUS MaTCpUalia
O6y‘{aIOH_II/IMC$I, IIpru KOTOPOM OCBOCH OCHOBHOM MaTcpHuall, HO HC YCBOCHLI Cro JC€TaJii, B OTBCTAX
NPUCYTCTBYIOT HCETOYHOCTH, HCAOCTATOYHO IIPABHUIILHBIC q)OpMy'J'II/IpOBKI/I, HapyIICHHUA JIOTUYECKOH
IOCICI0BATCIBHOCTH.

OTMeTKa «3a4TeHO» COOTBETCTBYET, KAK MHUHMMYM, 0a30BOMY YPOBHIO OCBOEHHUS MaTepuaia
MPOrpaMMBbI, TPH KOTOPOM OOYyYalOIIWiicsl BllajeeT HEOOXOMWMBIMH 3HAHHUSMH, YMEHHUSIMH U
HaBBIKAMH, yYMEET MPHUMEHSTh TEOPETHYECKUE TOJIOKEHUS JIJISi PEIICHHS THUIOBBIX MPAKTHYECKUX
3aja4.

OI_ICHKy «HCYHOBJICTBOPUTCIIBHO» / OTMCTKY «HC 3a4TCHO» IOJIY4acT OGy‘lﬂIOH.[HﬁCH, KOTOpLIﬁ
HE 3HACT 3HAYNTSIbHOM YaCTH Marcpuraia nporpaMmabl, JOITYCKA€T B OTBECTAX CYIICCTBCHHEBIC OH_II/I6KI/I,




HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEeIyCMOTpeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

7. YYEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 B24 Beenenue B GU3MKY TSKETBIX HOHOB : ydeOHOe nocodue it By30B, ['anrpckuit FO.I1. [u
1p.], Mocka: MU®U, 2008

2. OU K96 Metoibl perucTpanuy U3IydeHui (MTOrOBOE 3aHATHE) : Ta00PATOPHBIA IPAKTUKYM,
Kymmn B.B., ITokauanos C.I'., Mocksa: HUSAY MU®DU, 2015

3. 539.1 K96 MeToapl peructpaiuy u3ay4yeHuil (MTOroBoe 3aHATHE) : IAOOPATOPHBINA MPAKTUKYM,
Kymun B.B., [Tokauanos C.I'., Mocksa: HUAY MU®U, 2015

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 1 E97 Exciting Interdisciplinary Physics : quarks and Gluons Atomic Nuclei Relativity and
Cosmology Biological Systems, , New York: Springer Cham Heidelberg, 2013

2. U L75 Understanding the universe from Quarks to the Cosmos :, Lincoln D., New Jersey [and
oth]: World scientific, 2012

3. 621.38 188 Brenenue B PU3HUKy YCKOPHUTENIEH 3apsHDKEHHBIX YaCTHIL : Kypc Jekuuid, Mccunckuit
WN.b., lyona: OUSU, 2012

4. 001 M82 Hayunas ceccust MU®HM-2001 : COopHuK Hay4HBIX TpYya0B, , M.:, 2001

5. 621.38 K78 HoBas ¢usuka Ha OosbiioM aapoHHoM Kosutaiinepe : , Kpacaukos H.B., Matsees B.A.,
Mocksa: KPACAH/I, 2011

6. 539.1 b26 OcHoBBI (hn3UKKM aTOMHOTO sipa. SnepHbie TexHonoruu : , bapcykos O.A., Mocksa:
®dusmatiaut, 2011

7.621.38 [127 [lepcieKTUBHBIE YCKOPSIOLIME CTPYKTYPBI C IPELU3MOHHBIMU [TapaMeTpaMH : ,
Co6enun H.IL. [u np.], MockBa: HUSAY MU®DU, 2013

8. 539.1 X17 PannoakTMBHOCTb, MOHU3UPYIOILIEE U3JIyUECHUE U sIIepHast JHepreTuka : , Xana 1.,
Haspatun k. [., Mocksa: URSS, 2013

9.539.1 H63 TBepaorenbHbIe TPEKOBBIE IETEKTOPHI B paAUallMOHHBIX UCCIEA0BaHUAX : , Hukonaes
B.A., Canxkr-IlerepOypr: UznatenscTBo [lomurexaudyeckoro yuuBepcuteta, 2012

I[MTPOI'PAMMHOE OBECITEYEHUE:
CrenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBbI:



https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJIbHO-TEXHWYECKOE OBECHIEYEHHWE YYEBHOM
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

[Ipu u3yueHun Kypca ciaeayeT MPEXKJe BCEro MOHITh, YTO B OTIUYHE OT B3aUMOACHCTBUSA
OJTHO3aPSIIHBIX YACTHUI] C fAIpaMH, MPU B3aUMOJEUCTBUU TSDKEIBIX HOHOB C SApaMu  OOJBIION
ANEKTPUUECKUN 3apsij TAKEIOr0 MOHA MPUBOAUT K 3HAUMUTEIBHON SHEPIUM PACTAJIIKUBAHUS MOHOB C
saapom. [103ToMy 371€KTpOMarHUTHBIE CUJIBI OKa3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA BEPOSITHBIC IyTH
WX B3aUMOJICHCTBUS — CIMsIHIE, 0OOMEH HYKJIIOHAMH, PACCEsTHHE.

Oco0OeHHOCTBIO peakIuil ¢ TSHKEIbIMA HOHAMHU SIBISIETCS TAaK)XKE€ OYEHb BBICOKAsT JSHEPTHUA
BO30YXK/ICHHUSI COCTABHOTO SApa, KOTOPYIO TPYAHO MOJYYHTh B PEAKIUAX C JETKUMHU YaCTHUIIAMH.
Peaknmm ¢ TsOKENBIMH HWOHAMH SBISIIOTCS Hawmboyiee 3()PEKTUBHBIM CHOCOOOM MMONYYCHHS SIEP,
YIaJEHHBIX OT JIMHUU CTAOUIIBHOCTH, a TakXKe siAep ¢ OOJBITUMU YTIIOBBIMA MOMEHTAMH.

IIpy wu3yyeHum Kypca cleayeT oOpaTUTh 0co0Oe BHHMMAHME Ha OIMCAaHUE IIplLecc
B3aUMO/ICHCTBUS HOHA C SIPOM.

Janee cienyer U3y4yuTh PEaKIMKU KYyJIOHOBCKOTO BO3OYXKIEHUS SACPHBIX YPOBHEH TsHKEIBIMU
MOHAMHM M BO3HUKAIOIIME TPH 3TOM 3(PQEKThI, yNIpPyroe paccesHUE TSHKEIbIX HOHOB Ha sapax U
BO3HHUKAIOIINE B 3TOM citydae 3 (HEKThl paay>KHOTO paccessHus U 1u(paKknOHHbIE TPOIECCHI.

IIpu m3yuennn paszgena «Peakuuu npsiMoro B3auMOJEUCTBUSA» CIEAYET PACCMOTPETh PEAKIIUN
nepeiad MUJIOTO YUCJIa HYKJIOHOB M peakluu TITyOOKOHEYNPYTUX nepeay.

[Tpu u3zydyenun paznena «Peakiuu CausHUA sep» CIAeAyeT U3YyUUTh OOIIME XapaKTePUCTUKH,
3aKOHOMEPHOCTH CEYEHUS CIIMSIHUSA U IIPOLECCHI paciiaia COCTABHOTO SAApa.

[Ipu u3yuenun paznena «JleneHue saep TAXKENBIMH MOHAMHU) CJHEAYET MOJYYUTh OCHOBHBIE
MpeJICTaBICHUsT O TMporecce AeneHus. M3yuuTh cBoicTBa OCKOIKOB aeneHus. Ocobo cremyer
OCTAHOBHUTHCS HA CHOHTAHHOM JIEJIEHUU TPAHCYPAHOBBIX JIIEMEHTOB .

3aKIIOYMTEIBHOM YacThl0 MPOrpaMMbl, Ha KOTOPOHM CclleAyeT MNpU HU3YYEHUH MaTepualia
MOAPOOHO OCTAHOBUTHCSA, SIBIISIETCS CHMHTE3 HOBBIX AJIEMEHTOB B PEAKIUAX C TSIKEIBIMA HOHAMH,
o0paTuTh 0c0O00€ BHUMAHUE HAa CHHTE3 2JIEMEHTOB JOJTOKUBYIIUX CBEPXTSIKEIBIX SIIEP.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

IIpu paccmoTpenun TeMbl «PU3HKA TKEIBIX AAEP»

CJIENYyeT BBIACIUTD CIEAYIOIIUE aCIEKThI Kypca:

- Ha OOJIbLION KYJIOHOBCKMU 3apsii MOHOB M, COOTBETCTBEHHO, Ha CYIIECTBEHHOE BIIHMSIHHE
3JIEKTPOMArHUTHBIX CHUJI Ha BEPOSITHbIE NMYTH MX B3aUMOJACWUCTBUS — CIHSHUE, OOMEH HYKJIOHAMH,
paccesHue.

- Ha 00JIBIION YITIOBOM MOMEHT sJipa MPHU KPaeBbIX CTOJIKHOBEHMSIX SAPO-UOH;



- Ha KJIacCU(UKALMIO DPEAKIM TSKEIbIX HOHOB C SIIPOM B 3aBUCUMOCTH OT IMapameTpa
COy/lapeHHus;

- 0co00e BHUMAaHHE CIIEYEeT OOPATUTh HA PEAKIIUIO CIUSHUSA e,

Ha 3aKOHOMEPHOCTH CEUCHHS CIIUSIHUS, PACUEThl TPACKTOPUU CIUSHUS;

- cieayeT noJpoOHO OCTAaHOBUTHCS HA OCHOBHBIX IPEJCTABICHUSAX O IpOLECCE JEIEHUs, Ha
CBOMCTBAaX OCKOJKOB JEJCHHs, Ha OCOOCHHOCTSIX JAENEHUS sAep THKEIbIMU HMOHAMHU, Ha JEJIEHUU
BBICOKOBO3OYKJICHHBIX SI/IEP, IEICHUE sep ¢ OONBIINM yIIIOBEIM MOMEHTOM;

- 0co00e BHUMaHHUE CJEeAyeT YAETUTh PeaklUsIM HEMOJHOTO CIHSHHS, PEaKIHUSIX C BBUICTOM
HYKJIOHOB U KJIACTEPOB.

BaxxHoii mpoOneMoii sIBISIETCS CHHTE3 W CBOWCTBAa CBEPXTSDKENBIX 3JeMeHTOB. Cremyer
NOJIPOOHO OCTAaHOBUTHCA HAa pEaKIUsIX CHHTE3a, Ha MEPCHEKTHBAaX HCCIENOBAaHUNA B 3TOM
HanpasieHuu. Cregyer moaApoOHO paccMOTpeTh JPQGEKTh SASPHBIX O000JOYeK B JICJICHUU
BO30YKJICHHBIX sIIEp.

[Tpu paccMoTpeHUHN TeMbl « IKCIIEPUMEHTAIBHBIE METO/AbI (DU3UKHU TSKEIbIX HOHOBY CIETYET
MOAPOOHO OCTAHOBUTHCS HAa METOJAaX W3MEPEHHsI B MOJHOM TEJIECHOM YIie, Ha KOPPEISIMOHHBIX
U3MEPCHUSX.

Crenyer paccMOTpPETh paslIdyHble BapUAHThI CIEKTPOMETPOB Ha OCIOBE PA3JIMYHBIX
NETEeKTopax — X-JIy4eil M TraMMa-KBaHTOB, pa3JIMUYHBIX Ta30BBIX JIETEKTOPOB, KaHAIBHBIX
YMHOXXHUTEJICH, JIABUHHBIX CYETYHMKOB. PaccMOTpeTh mapaMeTphl pa3iuyHBIX JETEKTOPOB IS
M3Y4YEHUU B CBSA3HU C UX BO3MOKHBIM IMPUMEHEHHUEM ISl U3YUCHUS T€X WJIM WHBIX MPOIYKTOB SACPHBIX
peaKIuid.

Ha 3axiiounTenbHOM 3aHSITHH CIHEAYeT PAacCMOTPETh MPAKTUYECKHE AacleKThl MPUMEHEHUS
pe3ynbTaToB (M3HKU TSKEIBIX HOHOB — MOJyYEHHE IOJUMEPHBIX SJICPHBIX MEeMOpaH, H30TOIOB
MIPUMEHEHNUE B HAHOTEXHOJIOTHUH.
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