MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
OU3UKA TSXKEJIBIX NOHOB
Hamnpasnenue noaroroBku [1] 14.04.02 SInepHbie GU3UKa U TEXHOJIOTHA
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AHHOTANIUA

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,
SIEPHON M TEOPETUICCKON (PUBHKH.

B nacrosiee Bpemsi, Hapsy ¢ 6a30BOi MOATOTOBKOW CTY/AEHTOB I10 JAHHOMY HallpaBJICHUIO B
chepe xommereHIHMHA (PU3MKA — DKCIEPUMEHTATOPa, OONBIIOE 3HAYEHHWE YMEHHE CaMOCTOSITEIHHO
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{ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOII U HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUSA KOMIICTCHIIUN

[IpodeccnonabHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsMu
3HaHUN) TIPOHECCUOHATLHON eI TeIbHOCTH

3anaua O0bexT niu odjactb  Koa u HaumenoBanne  Koa u HaumeHoBaHue
npogdeccuoHaIbLHOM 3HAHUSA npogdeccuoHaIbLHOM HHAUKATOPA
aesiteabHoctu (3I1]1) KOMIIETEHIINH; JMOCTHKEHM S

OcHoBaHue npogecCHOHATbHOM



(mpogeccuoHATIBLHBIH
cranaapr-I1C, ananu3
OIbITA)

OpraHU3alMOHHO-YIPABJIECHYECKUI

KOMIIETCHIUHU

2 Opranuzanust
paboThI KOJIIEKTHBA
HCITOJIHUTENCH,
MPUHSATHE
MCIIOJTHUTEJIbCKUX
peLICHUH B yCIOBUAX
CIIEKTpa MHEHHU,
olpeziesIeHUE NopsiaKa
BBITIOJTHEHUS paboT;
IIOMCK ONTUMAaJIbHBIX
pELIEHU C y4eTOM
TpeOOBaHUH KayecTBa,
HAJEKHOCTU U
CTOMMOCTH, a TAKXKe
CPOKOB UCTIOJTHEHHSI,
0e30macHOCTH
KU3HECATEIIbHOCTH U
3aIUATHI OKPYXKAIOIEn
Cpelbl; MOATOTOBKA
3asiBOK Ha MaTEHTHI,
n300peTeHus 1
IIPOMBIIIIJICHHBIE
00pasIbl U OLIEHKA
CTOMMOCTH 0OBEKTOB
WHTEJIEKTYaTbHOM
NeSITENIbHOCTH;
COCTaBJICHUE
pedepaToB, HanMcaHuE
u ohopMmiieHue
Hay4HBIX CTATEW;
y4acTHE B
OpraHu3aluu
CEMHHApOB,
KOH(epeHIHii;
y4acTHE B
OpraHu3aluu
UHPPACTPYKTYPHI
MIPEATPUSITHI, B TOM
quclie
MH(POPMaITMOHHOHN 1
TEXHOJIOTUYECKON

2 Vwyactue B
OpraHu3aluy,
MOJITOTOBKE U
MIPOBECHUUN
pa3IMYHbIX
HKCIIEPUMEHTOB I10
duzuke s/ipa v 4acTUIl
(BKIJIFOUAs CO3/TaHUE U
UCIIOJIb30BaHUE
JIETEKTOPOB
3JIEeMEHTAPHBIX YACTHI]
U U3JIy4YEeHU), B
U3MEPEHUSIX U
obpaboTke
SKCIIEPUMEHTAIIbHBIX
JAaHHBIX, B
JUCCKYCCHSIX TIO
aHaJINU3y
TEOPETUUECKHUX
TUTIOTE3 U
WHTEPIIpETAIUN
AKCIIEPUMEHTOB B
obnactu Hpu3uKH
BBICOKHX DHEpruii (B
TOM YHCIIE - Ha
COBPEMEHHBIX
KOJUTaiiepax 4acTuil),
a TaKk)Ke BO MHOTHUX
CMEXHBIX HayUHBIX
HaIpaBJICHUIX

I1K-3.2 [1] - Criocoben
(bopmMynHupoBaTh
WCXOJIHBIC JTaHHBIC, A
TaK)Ke BbIpaOAThIBATh U
000CHOBBIBATh
OpraHu3aIOHHbIE
pernieHust B 006J1acTu
MPOEKTUPOBAHHUS
SIEPHO-(DU3UYECKIX
YCTaHOBOK U
MPOBEICHUS
HCCIIEA0BAHUN B
obnactu (HU3UKH sIpa,
(GU3MKH dIIEMEHTaPHBIX
YacTHIl, aCTPOPH3HUKH,
pelaTh MOCTaBJICHHbIE
3aJ]auu ¢ BEIOOpOM
HEOOXOAUMBIX (PU3HKO-
TEXHUYECKUX CPEIICTB

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

HAay4YHO-MCCIIEN0BATEIbCKUAMN

3-I1K-3.2[1] - 3uars
OCHOBHBIC METO]IbI
MIOCTAaHOBKH 33J1a4 U
opraHu3zanuu pador B
obnactu
MPOSKTUPOBAHUS
SEPHO-(HU3NICCKUX
YCTaHOBOK, METO/IbI
MIPOBEICHUS
HCCIIE0BAHNUM B
obnactu (GU3UKH sIpa,
(bu3MKK 3IEMEHTapHBIX
YacTHIl;

V-IIK-3.2[1] - YmeTh
pelaTh MOCTaBJICHHBIC
3aJauu B 00JacTh
bu3uky sapa,pu3uKu
AJIEMEHTAPHBIX YACTHII,
acTpo(H3UKH C
BBIOOpOM
HEe00OXO0IUMBIX
(U3HKO-TEXHUUYECKUX
CPEJICTB;

B-TIK-3.2[1] - Bnagets
METOJIaMU TPOBEACHHUS
BbIOOpA U
000CHOBaHUS
OpTraHHU3aIMOHHBIX
pelieHuii B obmactu
MIPOEKTUPOBAHHUS
AIepHO-(PUBUUECKUX
YCTaHOBOK, METOJIaMHU
MIPOBEICHUS
HCCIIEI0BAHNM B
obnactu (hU3HKH s7pa,
(U3HUKH 3TIEMEHTApHBIX
YaCTHUII

1 PazpaboTka MeTo10B
perucrpanuu
HMOHU3UPYIOLINX U
ANEKTPOMArHUTHBIX
U3JIy4EHUH; CO3/1aHne
TEOPETUUECKHUX

1 CoBpemeHHBII
SAIepHO-PU3UIECKHI
OKCIIEPUMEHT,
COBPEMEHHEIC
AIIEKTPOHHBIE CUCTEMBI
cbopa u 00paboTKH

ITK-3 [1] - Criocoben
OIICHUBAaTh
MIEePCTIEKTUBBI Pa3BUTHUS
aTOMHOW OTpPACIIH,
HCIIOJIb30BAaTh €€
COBPEMEHHEBIE

3-I1K-3[1] - 3Hate
JTOCTHOKEHHS HAyIHO-
TEXHUYECKOTO
nporpecca ;
V-TIK-3[1] - YmeTh
MIPUMEHSTh




MOJEJIEN COCTOSHUS
BCIIECTBA,
B3aUMOJICUCTBUS
JIA3epHOTO U
MOHU3UPYIOLIETO
M3JIY4eHUS C
BEIIECTBOM; CO3/IaHHE
MaTeMaTH4YECKHUX
MoJeJeH,
OIIHCHIBAIOIIHX
MPOLECCHI B SICPHBIX
peakropax,
YCKOPHUTEIISIX,
KoJIIaniepax, Macc-
CIIEKTPOMETpax;
CO3JaHHE METOJIOB
pacuera pasielieHus
H30TOITHBIX H
MOJIEKYJIIPHBIX
CMeceH; co3Janne
COBPEMEHHBIX
AIIEKTPOHHBIX
yCTPOICTB cOopa u
o0paboTku
uHpopManuu, yueta
BO3JCHUCTBHUS Ha OTH
yCTpOMCTBa
MOHU3HPYIOIIETO U
3IEKTPOMArHUTHOIO
W3JIy4CHMUI;
pa3paboTKka METOJIOB
MTOBBIIICHUS
0€30ITacCHOCTH
SIIEPHBIX U Ja3ePHBIX
YCTaHOBOK,
MaTepHuaioB U
TEXHOJIOTHI;
pa3zpaboTka
TEOPETHYECKUX
MozAeaeH
MIPOXOXKACHUS
M3IIYyYCHHS Yepes
BCIIIECTBO,
BO3JICUCTBUA
MOHU3HUPYIOLIETO,
JIA3epHOTO U
AIEKTPOMArHUTHOTO
W3JIy4eHUH Ha
YyeIoBeKa U 00bEKThI
OKpY>KaroIlen cpeibl

JAHHBIX TS SIACPHBIX U
(U3NIECKUX YCTaHOBOK
MaTeMaTU4YECKHE
MOJICIIH JIJISt
TEOPETHYECKOTO 1
AKCIIEPUMEHTAILHOTO
HUCCIEN0BaHUN
byHIaMEHTATbHBIX
B3auMOJICUCTBUHI
AJIEMEHTAPHBIX YaCTHUII
Y aTOMHBIX SIJIEP U UX
W3JTy4YECHHU I

JIOCTYDKCHHS B
HCpC[[OBI:Ie TCXHOJIOT'HU
B HAy4HO-
HMCCIIEIOBATEIIHLCKOM
JIeSITEIILHOCTH

Ocnosanue:
[IpodeccronanbHbIi
crannapt: 40.011

MOJTyYCHHBIC 3HAHUS K
PELICHHIO
MPAaKTUYECKHX 3a/1a4.;
B-TIK-3[1] - BnazxeTsh
METOaMHU
MO/JICIIUPOBAHUS
(hU3UIECKUX
MIPOIIECCOB.

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILJINHBI




Paznenbr yueOHOM TUCIUILTAHEI, BX 00beM, CPOKH U3Y4YeHHS U (hOPMBI KOHTPOJIS:
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1 Cemecmp
1 YacTts 1 1-8 0/32/0 25 KHU-8 3-T1K-3,
V-TIK-3,
B-TIK-3
2 Yacrs 2 9-16 | 0/32/0 25 KH-16 3-I1K-3.2,
V-I1K-3.2,
B-IIK-3.2
Hmoezo 3a 1 Cemecmp 0/64/0 50
KoHTpoJibHbIE 50 30 3-TIK-3,
Meponpusitusi  3a 1 V-TIK-3,
CemecTtp B-TIK-3,
3-I1K-3.2,
V-TIK-3.2,
B-TIK-3.2

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJIbHBIX OayutoB mospkHa ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U
(wm) PK3aMeH

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

Oo6o3nauenue | [loiHOe HanMeHOBaHME

30 3ader ¢ OIeHKON

K1 KoHnTposns 1o uroram

3 3auer

KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

1 Cemecmp 0 64 0

1-8 Yacts 1 0 32 0

1 Temal Bcero ayutopHbIX yacoB
B3anmogeiicTBre cinoxubIX siaep. OCOOCHHOCTH peakInii ¢ 0 \ 4 \ 0
TsDKENBIMU HoHaMu. Kimaccudukarus peakiuii ¢ TsHKeIbIMU Omnnaiin
nonamu (TH). Moneny B3anMOIeHCTBUS HOHA C SIPOM. 0 |0 |0

2 Tema2 Bcero aynutopHsix 4acos
DKCIepUMEHTAIbHBIE METOIbI UCCIEAOBAHUS PEAKIIUNA C 0 ] 4 ] 0
TsOKENTBIMU HoHaMH. OCOOEHHOCTH PETUCTPAIIU HOHOB Ownnaitg
MOHU3ALMOHHBIMU JETEKTOpaMH. TpeKoBbIE JETEKTOPHI B 0 0 0
3aJieax NoUCKa PeKUX COOBITHH.




Tema3

Bcero ayuTOpHBIX 4acoB

CoBpemennbie yckopurtenu TH, yckopeHrue paanoakTHBHBIX 0 | 4 | 0
anep. MHOroieTeKTOpHbIE CIIEKTPOMETPBI Ul UcciaeoBaHus | OHnaiiH
SIICPHBIX PEAKIUM. 0 | 0 | 0
4 Tema4d Bcero ayuTopHbIX 4acoB
KynonoBckoe BO30yKIeHHE SIEPHBIX YPOBHEH T.H. 0 | 4 | 0
Kinaccuueckoe paccMotpenue. KackagHoe KyJIOHOBCKOE Omnunaiin
BO30YXKJIEHUE. 0 |0 |0
5 Temal Bcero aynutopHsIx 4acoB
O ekt peopuenranuu. Yupyroe paccessaue TU Ha siapax. 0 | 4 [0
Panyxxnoe paccesinue, glori — paccesiHbe. Ownutaiin
0 |0 |0
6 Tema6 Bcero ayauTopHbIX 4acoB
CnmpanbsHoe paccesabe. Judpakus Openens u 0 | 4 | 0
@paynrodepa. Omnunaitn
0 [0 [0
7 Tema7 Bcero ayuTopHbIX 4acoB
Peakuuu npsimoro B3auMoJIeiicTBUS, epeaaya manoro uncia | 0 | 4 | 0
HYKJIOHOB. Omnunaiin
0 I Ik
8 Tema8 Bcero ayiuTopHbIX 4acoB
SnepHble peakuy rIyOOKOHEYIIPYTUX Iepeiay. 0 ‘ 4 ‘ 0
Onnaiin
0 0 0
9-16 Yactb 2 0 32 0
9 Tema9 Bcero ayiuTopHbIX 4acoB
Peaknuu cousiausg saep. O01mas xapakrepucTuka. MeToasl 0 | 4 [0
OTIpeJIeJIEHUS IONEPEYHOr0 CeUEHUS CIUSHMSL. Omnnaiin
0 |0 |0
10 Temal0 Bcero aynutopHsix 4acoB
3aKOHOMEPHOCTH MONEPEYHOI0 CEUCHUS CIIUSHUSA SIEP. 0 | 4 [0
Omnunaiin
0 I [0
11 Temall Bcero aynutopHbIX 4acoB
DeHOMEHOJIOTHYECKOE OMMCAHUE CIAUSIHUA SAEp. 0 | 4 | 0
Omnunaiin
0 I [0
12 Temal2 Bcero aynutopHsix 4acos
Pacuets! TpaekTopuii ciusiHus. Pacniag cocraBHOTO sipa. 0 ] 4 ’ 0
Omnnaiin
0 |0 |0
13 Temal3 Bcero aynutopHsIx 4acoB
Henenue snep TH, ocHOBHBIE IpeACTaBICHUS. 0 | 4 [0
Omnnaiin
0 0 [0
14 Temald Bcero aynutopHbIx 4acoB
CaoiicTBa 0ckoJIKOB JeneHus. OcCOOEHHOCTH JENCHUS siep 0 | 4 [0
TH. CnoHTaHHOE JIeJIEHNE TPAHCYPAHOBBIX AJIEMEHTOB. Ounaiin
0 I Ik
15 Temal$5 Bcero aynutopHbIx yacoB




JleneHne BRICOKOBO30YXACHHBIX sIJIEp U siiep ¢ OOIbIINM 0 ‘ 4 ‘ 0
YIJIOBBIM MOMEHTOM. Ownutaiin
0 |0 |0
16 Temal6 Bcero aynutopHbIX yacoB
Hrorosoe 3anstue. [loarotoBka k arrecraiuu 0 ‘ 4 ‘ 0
Onnaiin
0 0 [0

CoxkpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo6o3nauenne | [loiHoe HanMeHOBaHME

oK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

I1JI ITomHOTEKCTOBEIE JEKIIUHA

BM Buneo-marepuansl

AM Aynuo-marepuanbl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
nC VHTEepaKTUBHBINA CANUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B nporiecce ocBoeHMsI Kypca Ha CEMHHApaX UCIIOJIb3YIOTCS:

- OCBOCHHME COBPEMEHHBIX JOCTHKEHUI B 001acTU (PU3HUKH TSHKEIBIX MOHOB (IIPE3E€HTALMU OT
JIEKTOpa);

- OCBOCHHME METOJAMUYECKUX PEUICHHUH TI0 TIPOCKTHUPOBAHUIO SICPHO-(PU3NIESCKUX YCTAHOBOK;

- OCBOEHHE MIPUKIIAJHBIX TPOTPaMM JIJIsi 00OpaOOTKHU JTaHHBIX C JIETEKTOPOB TSHKEJIBIX HOHOB,;

- ONEpaTHUBHOE PELICHHE CTYJCHTaMH Hay4yHBIX 3a7a4 MO XOIy 3aHSTHUS C IMOCIEAYIOIIUM
oOcyxkaeHneM (IucKyccuen);

JIOTIOTHUTEIBPHO HCIIONB3YETCSl CAMOCTOSITeNIbHASI BHEAYTUTOPHAs paboTa — MOJTrOTOBKA I10
OT/ICTIBHBIM pa3ziesiaM Kypca Ha 0a3e OpUTHHAIBHBIX CTaTeH.

6. ®OHJI OHEHOYHbIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIIETEHIMA W UX HWHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexay (OopMHUpPYEMBIMH KOMIIETEHIMSAMH M (opMaMH KOHTPOJIE HUX OCBOCHHS
IpeJCcTaBeHa B cleaytomel Tadnuue:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUsSITHE
(KII 1)
[1K-3 3-I1K-3 30, K-8
VY-1IK-3 30, K-8
B-T1K-3 30, K-8
I1K-3.2 3-I11K-3.2 30, KHU-16




VY-1IK-3.2 30, KHU-16

B-TIK-3.2 30, KH-16

I kaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIbHO. MToroBast arrectanus mo AMCUUIUIMHE oneHuBaercs no 100-
0ayUIbHOM IIKaJie U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MNpOMeEKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJISICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJILHOM IITIKAJIE ECTS yueOHOM TUCIUILINHBI

O1eHKa «OTIMYHO» BBICTABIISCTCS CTYJCHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOIHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTeprall
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OlLieHKa «XOPOLIO» BLICTABIISAETCS CTYIEHTY,

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

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

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTABJISICTCS CTyHeHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOT'O MaTepI/Iaﬂa, HO HEC
3 — YCBOI/IJ'I €ro HCTaﬂeﬁ, ,Z[OHYCKaeT HCTOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEJIOCTATOYHO MPaBHIbHBIE (POPMYIIUPOBKH,
HapylUIeHUs JJOTUYECKOMN
IIOCJICA0OBATCIBHOCTHU B U3JIOKCHUHN
HpOFpaMMHOFO MaTepHana.

O1eHKa «HEYJOBIETBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
3HAYUTEIFHOW YaCTH MPOTrPAMMHOTO
9_ MaTepHana, JOMyCKaeT CyIIeCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuiio, oreHka

«HEYO0BIeMBOPUMETHHOY

«HEYIOBJIETBOPHUTEIHHOY» CTABUTCS

CTYZAEHTaM, KOTOpbIe HE MOT'YT IIPOJOJIKHUTD
o0ydenHme 0e3 TOMOTHUTETBHBIX 3aHATHH 110
COOTBETCTBYIONIEN JUCIIUILIUHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECTIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 B24 Beenenue B GU3UKY TSKETBIX HOHOB : yueOHOe nmocobue /i By30B, ['anrpckuit FO.I1. [u
ap.], Mockea: MU®U, 2008




2. 91 K96 MeTobl perucTpaiii u3aydeHnuid (MTOrOBOE 3aHATHE) : Ja0OPaTOPHBIN MPAKTUKYM,
Kymmn B.B., ITokauanos C.I'., Mocksa: HUSY MU®DU, 2015

3.539.1 K96 Metoasl perucTpaluy U3JIy9eHH (MTOTOBOE 3aHATHE) : JIAOOPATOPHBIN MPAKTHKYM,
Kymmn B.B., ITokauanos C.I'., Mocksa: HUSY MU®DU, 2015

JOITOJIHUTEJIBHASA JIMTEPATYPA:

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

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

3. 621.38 188 Beenenne B GU3HUKY YCKOPUTEICH 3apsHKSHHBIX YACTHI : KypC JieKuid, iccuHCcKuit
W.b., lybna: OUSU, 2012

4. 001 M82 Hayunas ceccuss MUDI-2001 : COOpHUK Hay4HBIX TPYAOB, , M.:, 2001

5. 621.38 K78 HoBas ¢u3uka Ha OosbiioM aapoHHOM Kosutanaepe : , Kpacaukos H.B., MaTtseeB B.A.,
Mocksa: KPACAH/I, 2011

6. 539.1 b26 OcHoBbI (U3HKK aTOMHOTO sjipa. SAnepHsie TexHonoruu : , bapcykos O.A., Mocksa:
®usmataur, 2011

7. 621.38 [127 IlepcrieKTUBHBIE YCKOPSIOIIME CTPYKTYPHI C IPELIM3UOHHBIMY IApaMETpaMH : ,
Cob6enun H.IL. [u np.], MockBa: HUSAY MU®DU, 2013

8. 539.1 X17 PannoakTMBHOCTb, MOHU3UPYIOLIECE U3JIyYECHUE U sIIepHast JHepreTuka : , Xana 1.,
Hasparun JIx. 1., Mocksa: URSS, 2013

9.539.1 H63 TBepaorenbHbIE TPEKOBBIE IETEKTOPHI B paAUAllMOHHBIX UCCIEA0BaHUAX : , Hukomnaes
B.A., Cankr-IletepOypr: U3narensctBo [lonurexunueckoro ynusepcurera, 2012

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbLHO-TEXHMYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLITAHBI

CrnenunanipHOE MaTepUATBHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU U1 CTYAEHTOB



IIpn u3ydeHnn Kypca ciemyeT NpekJIe BCEro MOHATh, YTO B OTIMYHUE OT B3aUMOJIECHCTBUSA
OJTHO3APSITHBIX YACTHUI] C SApaMH, MPU B3AaUMOJICHCTBUU TSIKEJIBIX HOHOB C sIpaMH  OOJBIION
BJIEKTPUYECKUAN 3apsi] TSKEIOr0 MOHA NMPUBOAUT K 3HAUUTEIIBHOW SHEPrUU PACTAIKUBAHUS MOHOB C
saapoM. [103TOMy 3IEKTPOMArHUTHBIE CUJIbI OKa3bIBAIOT CYILIECTBEHHOE BJIMSHUE HA BEPOATHBIE IyTH
WX B3aUMOJICHCTBUS — CIUSHUE, OOMEH HYKJIOHAMU, PACCESTHHE.

Oco0OeHHOCTBIO peakiuil C TSHKEJIbIMA HOHAMHU SIBIISIETCS TAaK)KE€ OYEHb BBICOKAsi SHEPTHUA
BO30YXKICHHSI COCTaBHOTO sJipa, KOTOPYIO TPYAHO MOJYYUTh B PEAKUUAX C JIETKUMHU YaCTHUI[AMH.
Peakuuu ¢ TsKeNbIMH HOHAMH SBISIOTCA HauOosiee 3()pPEKTUBHBIM CHOCOOOM MONY4YEeHHs SIEp,
yIaJeHHBIX OT JIMHUU CTaOUJIBHOCTH, a TaKKe sifiep C OOJIBIIUMU YIIIOBBIMH MOMEHTAMH.

[lpy wm3ydeHum Kypca cuenyer oOpaTuTh o0coboe BHHMAaHHME Ha ONHCAHHWE TMPLECC
B3aUMOJICVCTBUS MOHA C SIPOM.

Jlanee ciemyetr U3y4yuTh PEAKIMH KYJIOHOBCKOTO BO3OYKIIEHUS SICPHBIX YPOBHEH TSKEIBIMH
WOHAMH WM BO3HHKAIOIIME TMPH 3TOM 3PQEKThI, yNPyroe paccesHUE TsHKEIbIX HMOHOB Ha sApax U
BO3HHUKAIOIINE B ATOM citydae 3 (HeKThl paay>KHOTO paccessHUsS U TudpaKuOHHbIE IPOIECCHI.

[Ipu u3yuenun paznena «Peakuuu npsamMoro B3auMOJECUCTBUSA» CIEAYET PACCMOTPETh PEAKLUU
nepeay MUJIOTO YUCIia HYKJIOHOB M PEaKIUU TTTyOOKOHEYIPYTUX Hepeay.

[Tpu uzyuyenunn paznena «Peakiuu CIUSHUS SIEp» CIEAyeT U3YUYUTh OOIUE XapaKTEPUCTUKH,
3aKOHOMEPHOCTHU CEYEHUS CIIMSHUSA U IIPOLECCHI pacIiajia COCTABHOTO ApA.

IIpn m3yuennn paszgena «lleneHue saep TSOKEIBIMU MOHAMU» CIEIYET MOJIYYUTh OCHOBHBIC
IIpeJICTaBICHUsT O Ipolecce aeneHus. M3yuuTh cBoiicTBa OCKOJKOB aeneHus. OcobOo ciemyer
OCTaHOBUTHCS HA CIIOHTAHHOM JEJI€HUN TPAHCYPAHOBBIX JIEMEHTOB .

3aKIIOYMTEIbHOM YacThblO MPOrpaMMbl, Ha KOTOPOMl ClleAyeT IpU HU3YYEeHUU MaTepualia
MOAPOOHO OCTAHOBUTHCS, SIBISIETCS CHHTE3 HOBBIX 3JIEMEHTOB B PEAKIHUAX C TSHKEIBIMU HMOHAMU,
o0patuth 0c000€ BHUMaHUE Ha CUHTE3 AJIEMEHTOB JI0JITO’KUBYIIUX CBEPXTSHKEIBIX STED.

10. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEA

IIpu paccmoTpennn TeMbl «PU3HKA TKEIBIX AAEP»

CJIeIyeT BBLACTUTH CIEAYIOIINE aCeKThl Kypca:

- Ha OOJBIION KYJOHOBCKHMM 3apsii MOHOB M, COOTBETCTBEHHO, Ha CYIIECTBEHHOE BIIUSHUE
AJIEKTPOMAarHUTHBIX CHUJI HA BEPOSITHbIE MYTH UX B3aUMOAECHCTBUSI — CIHSHHME, OOMEH HYKJIOHaMH,
paccesiHue.

- Ha OOJIBIION YTJII0BOM MOMEHT si/ipa IPH KPaeBbIX CTOJKHOBEHUSX ApO-HOH;

- Ha KJIacCU(PUKAILMIO PEaKLUUH TSHKEIbIX HOHOB C SAPOM B 3aBUCHUMOCTH OT IapaMerpa
COylapeHHus;

- 0cob0e BHUMaHHE CIIeyEeT OOPATUTh HAa PEAKITUIO CIUSHUS SIEp,

Ha 3aKOHOMEPHOCTH CE€UEHHUS CIUSIHUS, pacueThl TPACKTOPUU CIUSHUS;

- cleyeT MoJpoOHO OCTAaHOBUTHCS HA OCHOBHBIX MPEJCTABICHUSAX O Tpoliecce NEJeHHs, Ha
CBOMCTBAaX OCKOJKOB JI€J€HMs, Ha OCOOEHHOCTSIX JAENCHHUS sAep TOKEIbIMH HOHAMHU, HA JEJIEHUU
BBICOKOBO30Y>KICHHBIX sI/IEp, ACTICHUE SAep ¢ OONBIINUM YTIIOBEIM MOMEHTOM;

- 0co00e BHUMaHHE CIENYeT YACTUTh PEaKIHUAM HEMOJHOTO CIUSHUS, PEAKLUHUAX C BBUICTOM
HYKJIOHOB U KJIACTEPOB.

BaxHoii mpoOiiemoill sBISI€TCSI CHHTE3 M CBOWCTBA CBEPXTSDKENBIX d3JeMeHToB. Crenyer
MOAPOOHO OCTAHOBUTHCS HA pEaKUUsAX CHHTE3a, Ha [EpCIEeKTHBaX HCCIENOBaHUN B HITOM



HanpaBieHun. Cruexyer moapoOHO paccMOTpeTh 3(PdeKThl SACPHBIX 000J0YEeK B JICJICHUH
BO30YKJICHHBIX s7IEp.

[Tpu paccMOTpeHHUU TeMBbl «DKCIIEPHUMEHTAIBHBIE METOAB! (PU3UKU TSKEIBIX HOHOBY» CIENYeT
MOJPOOHO OCTAHOBUTHCS HA METOJAX W3MEPEHHS B MOJTHOM TEJICCHOM YTiie, Ha KOPPEISIMOHHBIX
U3MEPECHUSIX.

Crenyer paccMOTpPETh pa3iIMyHble BapUaHThl CIEKTPOMETPOB HA OCIOBE Pa3JIMYHBIX
NeTeKTopax — X-Iy4eil M TraMMa-KBaHTOB, pa3JIMYHBIX Ta30BbIX JIETEKTOPOB, KaHAJIbHBIX
YMHOXXUTEJICH, JIAaBUHHBIX CYETUYMKOB. PaccMoTpeTs mnapaMerpbl pa3iMyHBIX JETEKTOPOB s
HU3YUCHUU B CBA3H C UX BO3MOXKHBIM NPUMCHCHHUEM U U3YUCHUA TCX WJIIM UHBIX IMPOAYKTOB ANCPHBIX
peaKuui.

Ha 3akmrouuTenbHOM 3aHATHU CIEIYET PACCMOTPETh IMPAKTUYECKUE ACHEKTHI MPUMEHECHUS
PE3YyIbTAaTOB (1)I/ISI/IKI/I TSAKCIIBIX MOHOB — IIOJYYCHHC IMOJIMMCPHBIX AACPHBIX MCM6paH, HU30TOIIOB
[IPUMEHEHUE B HAHOTEXHOJIOTHUH.
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