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AHHOTAIUA

Kypc sBnsercs NOMOJHEHHEM K OCHOBHOMY KYPCY - 3KCIEPUMEHTAIBHBIC METOABI SACPHOU
(bu3MKH, TO3BOJISAET MOIYYUTh 3HAHUS B 00J1aCTH (PU3UKH TSKEIIBIX HOHOB, CHHTE3a HOBBIX JIEMEHTOB,
COBPEMEHHBIX METO/IaX MCCIEeIOBAHUN SJEPHBIX PEaKLUi, B TOM YHCIIE, IPUBOISAIIUNX K 00pa30BaHHIO
SAIEPHOM MaTEPUH B SK30TUYECKUX COCTOSHHUSX.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

]_[CJ'IBI-O OCBOCHHA y‘IB6HOI>i JAUCHUILIUMHBL SABJIACTCA IMOJTYUYCHUE ITPEACTABICHUA 00 OJHOM M3
COBPCMEHHBIX HaHpaBJ’ICHHfI HZ[GpHOfI (l)I/I3I/IKI/I - (1)I/I3I/IKI/I TAXKCIIBIX NOHOB, CHHTE3a HOBBIX 3JICMCHTOB,
COBPCMCHHBIX ME€TOJaxX I/ICCJ'IG,I[OBaHI/Iﬁ SAACPHBIX pCaKHHﬁ, B TOM 4HCJIC, IPUBOJAIIUX K 06p3.30BaHI/IIO
H[[GpHOfI MaTCpru B SK30THUYCCKUX COCTOSAHUAX.

2. MECTO YYEFHOM JUCIUILINHBI B CTPYKTYPE OOII BO

Jlornuecku u conepKaTesIbHO — METOAMYECKU JUCLUIIINHA SIBJISETCS YaCThIO CIIELMAIN3ALUHY,
SBIIIOIICHCS HEOTHEMJIEMOM YacThl0 3HAaHMW (u3uMka — OSKCIepUMEHTaTopa B 00JIACTH
HKCHEPUMEHTAIbHOM s1epHON (U3UKU U (DPUBHUKU YACTHIL.

Jli1s ocBOGHMS JAaHHOM JUCLMIUIMHBI HE0OOXO0AUMO MPEIIECTBYIONIEE OCBOEHUE KYpCOB O0IIEH,
SJICPHON U TEOPETHUECKON (PU3UKU.

B HacTosmiee Bpems, Hapsay ¢ 6a30BOil HOATOTOBKOM CTY/€HTOB 110 JAHHOMY HalpaBJICHUIO B
chepe xommereHIMHA (PU3MKA — DKCIEPUMEHTATOPa, OOJBIIOE 3HAYEHHWE YMEHHE CaMOCTOSITEIHHO
IUIAHUPOBaTb U BBIIOJHATH BECh KOMIUIEKC HAyYHO-HUCCIIEIOBATEIbCKUX paboT ¢  ydyeToM
COBPEMEHHBIX TpeOOBaHMM M HAa COBPEMEHHOM YypoBHE. [[is 3TOro Marucrtp - 3KCHEpPUMEHTaTOp
JOJKEeH 001a/laTh pa3HOCTOPOHHHUMH HAaBBIKAMU M LIMPOKHUM KPYrO30pOM, YMETh OPUEHTHPOBATHCS B
cucreme nojaep:xxku HUP, ymets BuieTs 3aauy B KOMILIEKCE JJIsl TOTO, YTOOBI MIPH HEOOXOIUMOCTH
obecrieunTh MHHOBaLMOHHBIA nepexon or HUP x OKP u BHeapenuio pesynbraroB HUP B chepy
XO03SICTBEHHOr0 00opoTta. Takum 00pa3oM, HACTOSIMN Kypc SBISETCS BECbMa Ba)KHOM YacThIO
MOJIrOTOBKH (PH3HMKA-IKCIIEPUMEHTATOPA.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIIUH:

KOI{ U HAUMCHOBAHHE KO}I N HAMMCHOBAHME MHIANKATOPA JOCTUHIKCHUA
KOMIIETCHIUHA KOMIICTCHIIUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBETCTBMHU C 3aJayaMM M OObeKTaMH (00JacTsIMH
3HaHU) TPoEeCCHOHATIBHOMN 1A TEIbHOCTH:

3anaua Oo0bexT wiu odjactb  Koa m HaumenoBanne  Koa u HaumeHoBaHue
npo¢ecCHOHATBLHOM 3HAHUA npo¢ecCHOHATLHOU HHAUKATOPA
nesiteqbHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHUA

OcHoBaHue npogeccHOHAIbHOM




(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
OIbITA)

HAaY4YHO-UCCIEN0BATEIbCKUAMN

KOMIIETCHIUHU

1 Pa3zpaboTka MeTO10B
perucTpanuu
MOHU3UPYIOLIUX U
3JEKTPOMArHUTHBIX
W3JIyYCHHI; CO3/TaHUE
TEOPETHUYECKUX
MOJEJICH COCTOSHHUS
BCIIECTBA,
B3aHUMOJICUCTBU
JIA3epHOTO U
MOHU3UPYIOLIETO
W3JIYYCHUS C
BCIIIECTBOM; CO3JaHHUE
MaTeMaTH4YECKHUX
MOJICNCH,
OIIMCHIBAIOIIHX
MPOLECCHI B SAEPHBIX
peakTopax,
YCKOPUTEIISX,
KoJIJIaniepax, Macc-
CIIEKTPOMETpax;
CO3JaHHE METOJIOB
pacuera pasielieHus
H30TOITHBIX H
MOJIEKYJIIPHBIX
CMeceM; co3anne
COBPEMEHHBIX
AIIEKTPOHHBIX
yCTPOIMCTB cOopa u
00paboTKu
uH(popManuu, ydeta
BO3JICUCTBHUS HA DTU
YCTPONCTBA
MOHU3HPYIOIIETO U
3IEKTPOMArHUTHOIO
W3JIy4CHMUI;
pa3paboTKka METOJIOB
MTOBBIIICHUS
0e30IMacHOCTH
SIIEPHBIX U Ja3ePHBIX
YCTaHOBOK,
MaTepuajioB U
TEXHOJIOTHI;
pa3zpaboTka
TEOPETHUECKUX
MoJeen
MIPOXOXKACHUS
W3IIYYCHHS Yepes

1 CoBpemeHHBIH
SAIePHO-PUBUUECKUI
9KCIIEPUMEHT,
COBPEMECHHBIC
3IEKTPOHHBIE CUCTEMBbI
cbopa u 06paboTku
JTAHHBIX JUIS SIIEPHBIX U
(U3NIECKUX YCTaHOBOK
MaTeMaTU4ecKue
MOJCIH JIs
TEOPETUUECKOI0 U
AKCIIEPUMEHTAIHLHOTO
HUCCIEe0BAaHUN
dbyHIaMEHTAIBHBIX
B3auMOICUCTBUI
DJIEMEHTAPHBIX YaCTHII
U aTOMHBIX SiZIep ¥ UX
W3JTy4YEHHU I

ITK-3.1 [1] - Criocoben
paborath ¢
JETEKTOpamMH U
(buznuecKuMu
yCTaHOBKaMHU B 00J1aCTH
¢bu3uky sapa u
3JIEMEHTaPHBIX YaCTHII,
HaJ UX pa3paboTKoON U
ONTUMHU3AIMEH, B TOM
guclie — K paboTe Hall uX
MOJICpHU3ALINEIN

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

3-I1K-3.1[1] - 3uats
METO/Ibl PETUCTPALIUU
MOHU3UPYIOUIUX U
AJIEKTPOMAarHUTHBIX
U3IYy4eHUN U METO/Ibl
U3MEpEHUS
KOJINYECTBEHHBIX
XapaKTEPUCTUK
AJICPHBIX MAaTE€PUAIIOB;
METO/Ibl pacuera
COBPEMEHHBIX
ANEKTPOHHBIX
YCTPOMCTB, yueTa
BO3JICUCTBUS HA 3TH
YCTpOHCTBA
MOHU3UPYIOLIETO U
3JIEKTPOMArHUTHOIO
U3ITyYEHUS;;
V-IIK-3.1[1] - YmeTh
IUIAaHUPOBATh U
OpPraHU30BBIBATh
COBPEMEHHBIIN
buzvecKuit
AKCIIEPUMEHT,
IIPOBOAMTH
IIPOEKTUPOBAHKE U
ONTHMHU3ALNIO
JIETEKTOPOB U
YCTAHOBOK B 00JIaCTH
¢bu3uky sapa, pusuku
AJIEMEHTApHBIX YaCTHIL
1 acTpO(PU3UKH;
B-TIK-3.1[1] -
Biagets MeTonamu
pa3pabOTKU HOBBIX U
MOJIEpHU3ALUU
CYLIECTBYIOIINX
JIETEKTOPOB U
YCTaHOBOK AJIs
Hay4yHO-
MHHOBAITMOHHBIX
HUCCIENOBaHUN B
obnactu pusuku sapa,
(U3HUKH 3TIEMEHTapHBIX
YaCTHII U
acCTpOPU3UKH.




BEILIECTBO,
BO3JEHCTBUSA
MOHU3HUPYIOLIETO,
JIa3€pPHOTO U
3JIEKTPOMArHUTHOI'O
W3JIy4YECHHUH Ha
YeNoBeKa U 00bEKTHI
OKpY>Karollen cpeibl

1 Pa3zpaboTka MeTO10B

perucTpanuu
MOHU3UPYIOLIUX U
3JIEKTPOMArHUTHBIX
W3JIy4YCHHI; CO3IaHUE
TEOPETHUYECKUX
MOJIENIEHi COCTOSTHUS
BCIIECTBA,
B3aMMO/JICHCTBUS
JIA3epHOTO U
MOHU3HUPYIOLIETO
M3IIYYCHUS C
BCIIESCTBOM; CO3/IaHHE
MaTeMaTH4YECKHUX
MOJICNCH,
OIIMCHIBAIOIIHX
MPOLECCHI B SEPHBIX
peakTopax,
YCKOPUTEIISX,
KoJIJIaiiepax, Macc-
CHEKTpOMETpaXx;
CO3JaHHE METOJIOB
pacyera pa3eneHus
H30TOITHBIX H
MOJIEKYJIIPHBIX
cMeceM; co3Janne
COBPEMEHHBIX
AIIEKTPOHHBIX
YCTPOMCTB cOopa u
00paboTKu
uHpopManuu, ydeta
BO3JICUCTBHUS HA DTU
YCTPOMCTBA
WOHU3HPYIOIIETO U
3IEKTPOMArHUTHOIO
W3IIy4ECHMUI;
pa3paboTKka METOJIOB
MTOBBIIICHUS
0e30IMacHOCTH
SIIEPHBIX U Ja3ePHBIX
YCTaHOBOK,
MaTepuaioB U
TEXHOJIOTHI;
pa3zpaboTka

1 CoBpemeHHBIH
SIePHO-PUBUUECKUI
9KCIIEPUMEHT,
COBPEMEHHBIC
3IEKTPOHHBIE CUCTEMBbI
cbopa u 06paboTku
JTAHHBIX JUIS SIIEPHBIX U
($u3HYECKUX YCTAaHOBOK
MaTeMaTHU4eCcKue
MOJCIHU IS
TEOPETUUECKOI0 U
AKCIIEPUMEHTAIBHOTO
HUCCIEeO0BaHUN
dbyHIaMEHTAIBHBIX
B3auMOJICUCTBUI
AJIEMEHTAPHBIX YaCTHUII
U aTOMHBIX SiZIep U UX
W3JTy4YEHHU I

ITK-3 [1] - Criocoben
OILICHUBATh
MEPCIEKTUBBI PAa3BUTHUS
aTOMHOMW OTpACIIH,
HCIIO0JIb30BATh €€
COBPEMEHHBIC
JOCTH>KEHUS U
repeoBbIe TEXHOJIOTHHI
B Hay4HO-
HCCIIEI0BATENBCKOM
NEeSATEIbHOCTH

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

3-I1K-3[1] - 3uatp
JIOCTH)KEHUST HAYYHO-
TEXHUYECKOTO
nporpecca ;
V-TIK-3[1] - YmeTh
MIPUMECHSTh
MOJTyYCHHBIC 3HAHUS K
PCLICHUIO
MPAaKTUYECKHX 3a/1a4.;
B-TIK-3[1] - BnazxeTsh
METOaMHU
MOJICTTHPOBAHHUSI
(bU3UIECKUX
MIPOIIECCOB.




TEOPETUYECKUX
MoOJenen
MIPOXOXKICHUS
W3JIyYCHHS Yepe3
BEILIECTBO,
BO3JECHCTBUSA
MOHU3HUPYIOLIETO,
JIa3€pPHOTO U
3JIEKTPOMArHUTHOI'O
W3JIy4YCHHUH Ha
YeNoBeKa U 00bEKTHI
OKpY>Karollen cpeibl

1 Pa3zpaboTka MeTO10B
perucTpanuu
MOHU3UPYIOLIUX U
AJIEKTPOMArHUTHBIX
W3IIy4eHH; CO3aHne
TEOPETHYECKUX
MOJEJIEH COCTOSTHUS
BCIIECTBA,
B3aHMOJICHCTBHS
JIA3epHOTO U
MOHU3HUPYIOLIETO
W3JIYYCHUS C
BEILIECTBOM; CO3JaHH1E
MaTeMaTH4YECKHUX
MOJICNEH,
OITHCHIBAIOIIHX
MIPOLIECCHI B IEPHBIX
peakTopax,
YCKOPUTEIISX,
KoJIJTaiiepax, Macc-
CHEKTpOMETpaXx;
CO3JaHHE METOJIOB
pacyera pa3eneHus
H30TOIMHBIX U
MOJIEKYJIIPHBIX
CMeceM; co3Janne
COBPEMEHHBIX
AIEKTPOHHBIX
YCTPOMCTB cOopa u
00paboTKn
nH(popManuu, ydeta
BO3JICUCTBHUS HA DTU
YCTPOMCTBA
WOHU3HPYIOIIETO U
AIEKTPOMArHUTHOTO
W3IIy4ECHMUI;
pa3paboTKka METOJIOB
MMOBBILIEHHS
0e30IMacHOCTH
SIIEPHBIX U Ja3ePHBIX

1 CoBpemeHHBIH
SAIePHO-PUBUUECKUT
9KCIIEPUMEHT,
COBPEMEHHBIC
3IEKTPOHHBIE CUCTEMBI
cbopa u 006paboTKu
JTAHHBIX JUIS SIICPHBIX U
($u3HYECKUX YCTAaHOBOK
MaTeMaTHU4ecKue
MOJCIHU IS
TEOPETUYECKOI0 U
AKCIIEPUMEHTAILHOTO
HUCCIEe0BAaHUN
dbyHIaMEHTAIBHBIX
B3auMOICUCTBUI
AJIEMEHTAPHBIX YaCTHUII
¥ aTOMHBIX Si7Iep U UX
W3JTy4YECHH I

ITK-4 [1] - Criocoben
CaMOCTOSITEIILHO
BBITIOJTHATH
OKCIIEPUMEHTAJIBHBIE U
TEOPETUYECKHE
HCCIICIOBAHUSI JIJISI
pelleHHs HayYHBIX U
MIPOM3BOACTBEHHBIX
3aj1a4

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

3-I1K-4[1] - 3Hatsb:
[eJIH U 33]]a91
MIPOBOMMBIX
HCCIICIOBAHMIA;
OCHOBHBIE METO/IbI U
CpEICTBA MPOBEACHHS
AKCIIEPUMEHTATIbHBIX U
TEOPETUICCKUX
HCCIICIOBAHUI;
METO/JIbI U CPEJICTBA
MaTeMaTH4eCKON
o0paboTku
pe3yNbTaToB
IKCIIEPUMEHTATBLHBIX
JAHHBIX ;

V-IIK-4[1] - YmerTs:
MPUMEHSITh METO/IbI
MIPOBEICHUS
HKCIIEPUMEHTOB;
HCIIOJIb30BATh
MaTeMaTH4eCKHe
MeTO/bI 00pabOTKH
pe3yNnbTaToB
WCCIIEIOBAHUM U UX
0000IICHHS;
opopMIISATH
pE3yNbTaThl HAYYHO-
HCCIICIOBATEILCKAX
pabor;

B-TIK-4[1] - Bnagets:
HaBbIKaMU
CaMOCTOSITEITLHOTO
BBITIOJTHEHHSI
AKCIIEPUMEHTAIBHBIX H
TEOPETUUECKUX
WCCIICTIOBAHMS TS
pEIIeHUs HAyYHBIX U
MIPOU3BOJICTBEHHBIX
3amaq




YCTaHOBOK,
MaTepuaioB U
TEXHOJIOTHI;
pa3paboTka
TEOPETUYECKUX
MoJenen
MIPOXOKICHUS
M3IIY4CHHS Yepes
BELIECTBO,
BO3JEHCTBUSA
MOHHU3UPYIOLIETO,
JIA3epHOTO U
ANEKTPOMArHUTHOTO
W3Jy4YCHHUH Ha
YeNoBeKa U 00bEKTHI
OKpY>Karollen cpeibl

4. CTPYKTYPA U COJAEP)KAHUE YUESHON JUCIATLIUHBI

Pazensl yueOHON JUCIHUILTAHBL, UX 00bEM, CPOKH U3ydeHUS U (POPMBI KOHTPOJIS:

Ne HaumMeHoBanue
LI pasaeJsia yueOHOM
JUCIHHUILINHBI

Jlexknun/ Ipakr.
(cemuHnapsi )/
JlaGopaTopHbie
padoThIl, yac.
OO0s13aT. TeKymui
KOHTPOJIb (popma*,
HeaeIs)
MaxkcuMaJbHBIA
0aJu 3a paszgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJs)
HNuaukaTopsl
OCBOEHHSA
KOMIEeTEeHI[HH

Henean

3 Cemecmp

K

1
oo

1 Yacts 1 1-8 16/16/0

N
(6]

3-I1K-3.1,
V-TIK-3.1,
B-TIK-3.1,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-T11K-4,
V-T1K-4,
B-T1K-4

2 Yacts 2 9-16 | 16/16/0 25 KH-16 | 3-11K-3.1,
V-TIK-3.1,
B-TIK-3.1,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-11K-4,
V-TIK-4,
B-I1K-4

Hmoeo 3a 3 Cemecmp 32/32/0 50

KoHTpoJibHbIE 50 30 3-11K-3.1,
Meponpusitusi 3a 3 V-TIK-3.1,
CemecTtp B-T1K-3.1,
3-T1K-3,




V-IIK-3,
B-TIK-3,
3-11K-4,
V-1IK-4,
B-I1K-4

* — COKpallleHHOe HAaMMEHOBaHuE (OPMbI KOHTPOJIS

*

(wm) PK3aMeH

* — cyMMa MaKCHUMaJIbHbIX OayioB JoJbKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAsl 3a4eT U

Coxkpailienne HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo0o3nauenne | IloiHOe HAMMEHOBaHUE

30 3ayeT ¢ OLIEHKOMI

KN KoHTpoJIb 110 uTOram

3 3auer

KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. yac.
3 Cemecmp 32 32 0

1-8 Yacrs 1 16 16 0

1 Temal Bcero ay1iuTopHbIX 4acoB
BzaumonelicTBue CiokHEIX aaep. Oco0eHHOCTH peakimii ¢ 2 |2 |0
TsDKeJIbIMU HoHaMU. Kiaccuukanus peakiyii ¢ TsSKelIbIMU Omnunaitn
nonamu (TH). Mozenu B3anMoIeNCTBUS HOHA C SIPOM. 0 I [0

2 Tema2 Bcero aynutopHsix 4acos
DKcIepUMeHTaIbHbIE METO/IbI CCIIE0BAHUS PEaKIUii ¢ 2 IE [0
TSOKENTBIMU HoHaMHU. OCOOEHHOCTH PETUCTPAIITU HOHOB Ownutaiia
MOHU3ALMOHHBIMHU JIeTeKTOpaMu. TpeKoBble 1eTEKTOPHI B 0 0 0
3aJieax NOUCKa PeIKUX COOBITHH.

3 Tema3 Bcero ayiuTopHBIX 4acoB
CoBpemennsble yckopurenu TH, yckopeHue painoakTHBHBIX 2 |2 [0
aaep. MHOro1eTeKTOpHbIE CHEKTPOMETPHI IS UcciieqoBanus | OumaiiH
STIEPHBIX PEaKITHiA. 0 0 [0

4 Temad Bcero ay1uTopHbIX 4acoB
KynonoBckoe Bo30yx/1eHUE SJIEPHBIX YPOBHEH T.H. 2 | 2 | 0
Knaccuueckoe paccmorpenue. KackagHoe KyJIOHOBCKOE Ownutaiia
BO30YKJICHHE. 0 I [0

5 Tema5 Bcero ayautopHbIX yacoB
D¢ ekt peopuenranuu. Yupyroe paccesaue TU Ha sapax. 2 IE [0
Panyxxnoe paccesinue, glori — paccesiHbe. Owunaitn

0 |0 |0

6 Temab Bcero ayuTopHbIX 4acoB
CrmpasibHOe paccestHbe. {udpakius Openens n 2 IE |0
®payHrodepa. Omnunaiin

0 [0 [0

7 Tema?7 Bcero ay1uTopHbIX 4acoB

Peakiiuu npsiMmoro B3auMoZIeCTBUS, IIepeaya Majoro yucia | 2 IE Ik




HYKJIOHOB. Omnunaiin
0 [0 [0

8 Tema8 Bcero ayauTopHBIX 4acoB

SnepHble peakuy rIyOOKOHEYIIPYTUX Iepeiay. 2 | 2 | 0
Ownnaitn
0 0 0

9-16 Yactb 2 16 16 0

9 Tema9 Bcero ayauTopHBIX 4acoB
Peaknun cmsiaus siaep. OOmas xapakTepucTiuka. MeTo bl 2 | 2 | 0
OTIpeJIeJICHUS TIONIEPEYHOTO CEUCHUS CIHMSHHUA. Omnnaiin

0 I [0

10 Temal0 Bcero aynutopHbIX 4acoB

3aKOHOMEPHOCTH MOMEPEYHOT0 CEYCHHUSI CITUSHUS SAEP. 2 \ 2 ‘ 0
Onnaiin
0 0 |0

11 Temall Bcero ayauTopHbIX 4acoB

DEeHOMEHOJIOTNYECKOE OIMCAHUE CIMSHUA SAEp. 2 |2 [0
Onnaiin
0 |0 |0

12 Temal2 Bcero aynutopHsix 4acos

Pacuets! Tpaektopuii cinusiaus. Pacnazg coctaBHOTO s1pa. 2 | 2 | 0
Ownnaitn
0 [0 [0

13 Temal3 Bcero ayauTopHbIX 4acoB

Henenue saep THU, ocCHOBHbIE IPEACTABIECHUS. 2 | 2 | 0
Onnaiin
0 |0 |0

14 Temal4 Bcero aynutopHsIx 4acoB
CaoiicTBa 0ckoNKOB AeneHus. OCOOEHHOCTU AeTIeHUS SAep 2 |2 [0
TH. CrioHTaHHOE /1eIeHne TPAaHCYPAHOBBIX AJIEMEHTOB. Omnnaitn
Jlenenrie BBICOKOBO3OYKACHHBIX SIIIEP U AJI€P C OOTBIINM 0 0 0
YTJIOBBIM MOMEHTOM.

15-16 | Temal5 IMoaroroBKa K arrecranuu Bcero aynutopHbIX 4acoB
[ToaroTroBka K aTTecTally - Bbl1ada BOIIPOCOB U HX 4 | 4 | 0
o0cyxIeHne Ownnaitn

0 I [0

CoxkpailieHHbIe HANMEHOBAHUSI OHJIAMH OIIINN:

O0o3uauenue | [To1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JTEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

[1p3 IIpe3enTanmu

T TecTel

9CM DJIEKTPOHHBIE CIIPABOYHBIE MATEPHATIBI
ncC MHTEepaKkTUBHBIN CalT

TEMBbI IPAKTUYECKUX 3AHATUN




Henean | Tembl 3ansaTuii / Coaepxanue
3 Cemecmp
1-2 Tema 1
Anepusie peakiuu ¢ TsoxenbiMu noHamu (TH). Kimaccudukamus peakiuii ¢ TSHKEIbIMA
HOHAMU.
2-3 Tema 2
DKCIEePUMEHTAIbHBIE METObI UCCICAOBAHUS PEAKIIUN C TSKEIBIMA HOHAMMU.
3-4 Tema 3
CoBpemennsble yckopurenu TH, yckopeHue paaioaKkTUBHBIX SJIEP.
4-5 Tema 4
MHOro1eTeKTOPHBIE CIIEKTPOMETPHI JIJIs1 UCCIICIOBAHUS SIIEPHBIX PEAKIIHIA.
5-6 Tema 5
Oc0OEHHOCTH peaKIMid ¢ TSHKEIBIMA HOHAMHU (JacTh 1)
6-7 Tema 6
OCc0OEHHOCTH PEaKIMK C TSHKEIBIMH HOHAMHM (YacTh2)
7-8 Tema 7
OCc0OEHHOCTH PeaKIMid ¢ TSHKEIBIMA HOHAMHU (4acTh3)
8 Tema 8
S nepHble peakiy rITyOOKOHEYNPYTUX mepeaay.
9-10 Tema 9
Peakuuu caustaust sinep. OO01ias xapakTepuCcTHKA.
10-11 | Tema 10
MeTo161 Onpe/iesieHrs OTIEPEYHOT0 CEUCHUs CIIUSIHUS SITIEP.
11-12 | Tema 11
Henenue sanep TH, oCHOBHBIE IpeICTaBICHUS.
12-13 | Tema 12
CBolicTBa OCKOJIKOB JI€JICHUSI.
13-14 | Tema 13
Ocobennoctu aenenus siaep TU.
14-15 | Tema 14
CrioHTaHHOE JICJICHHE TPAHCYPAHOBBIX 2JIEMEHTOB.
15-16 | Tema 15
JleneHnue BbICOKOBO30YXACHHBIX SJIEp U s7ep ¢ OONBIINM YIIIOBBIM MOMEHTOM.
16 Tema 16
ITonroroBka K HTOTOBOM aTTeCTAIlNU
S. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

B mporiecce ocBoeHHsI Kypca, KpoMme JIEKIUi (Mpe3eHTaluh OT JIEKTOpa), HCIOJIb3YIOTCS

CEMUHApBHI.

B nporecce ocBoeHus Kypca Ha CEMUHApax UCHOJb3YIOTCS TEXHOJIOTHH:

- OCBOCHHC COBPCMCHHBIX JOCTI)KEHUH B obactu (I)I/ISI/IKI/I TSAXKCIIBIX AOCP (O6cy)KIlCHI/IC Ha

OCHOBE MaTepuasa JEeKIU) ;

- OCBOCHHUC MCTOINYCCKHUX peI_HCHI/Iﬁ Mo MNPOCKTHUPOBAHUIO HOBBIX }II[CpHO-(I)I/BI/I‘-IeCKI/IX

YCTAHOBOK IJId ITONUCKA HOBBIX XUM.3JICMCHTOB;,

- ONEepaTUBHOE pEUICHHE CTyAeHTaMHM HayuHbIX 3amgay OMSMN ([lyOna) mo xony 3aHATHS C

MOCJIENYIOMIUM 00CYXICHUEM (JIUCKYCCHEH ),

ZIOHOJ'IHI/ITQJ'IBHO HCIIOJIB3YCTCA CaMOCTOATCIIbHAsA BHEAYAUTOPHAA pa60Ta — IIOATrOTOBKa 110

OTJENbHBIM pa3zieraM Kypca Ha 0a3e OpUTMHAJIbHBIX HAYYHBIX CTaTeH.




6. ®OH/JI OHEHOYHbIX CPEJACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE O0ECIIEUnBAET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4deHUs (KOMIIETEHIIMA W MX HWHAMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUINHE.

Ces3p  Mexay (OpMHUPYEMBIMH KOMIIETEHLMAMU M (OpMaMH KOHTpPOJII HUX OCBOCHMS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPONIPUsATHE
(KII 1)

I1K-3 3-11K-3 30, K-8, K1-16
VY-TIK-3 30, K-8, K1-16
B-T1K-3 30, K-8, K1-16

[1K-3.1 3-11K-3.1 30, K-8, K1-16
VY-TIK-3.1 30, K-8, K1-16
B-I1K-3.1 30, K-8, K1-16

[1K-4 3-T11K-4 30, K-8, K1-16
V-T1IK-4 30, K-8, K1-16
B-I1K-4 30, KI1-8, K1-16

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[[Ixana xKaxa0ro KOHTPOJIHLHOTO MEPONPHUATUS JIEKUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJILHOI'0 0ajlja BKIIIOYHMTEILHO. MToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
OayUIbHOM IIKaJIe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAH B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma Ouenka no 4-x 0a/1IbHOM HIKAaJIe OtmeTka 0 3auyere Ouenka
0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouwio» C
20-74 «3ayTeHO»
D
65-69 3 — «0061€MBOPUMENLHO
60-64 E
Huxe 60 | 2 — «neyoosnemsopumenbHoy «He 3a4reHo» F

OrneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IPOYHOMY OCBOCHMIO MaTepualia IpOorpaMMel
oOy4arolumMcs, KOTOPbIM MOCleJ0BaTeIbHO, Y€TKO U JIOTMYECKH CTPOMHO H3J1araeT CBOM OTBETHI,
yYMEET TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOMN, UCIIOJIBb3YET B OTBETaX MaTepuaibl MOHOTpapuyecKon
JIUTEPaTYpHI.

OneHka «XOpoIIo» COOTBETCTBYET TBEPAbIM 3HAHUSAM MarTepHaja 00y4arolIMMcsl, KOTOPBIH
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JIONYCKas CYLIECTBEHHBIX HETOUHOCTEM.




OneHka «yIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MarTepuana
00yJaromuMcsi, Tpu KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JETald, B OTBETAX
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTUPOBKH, HAPYIICHUS JIOTUYECKON
[IOCJIEI0BATEIbHOCTH.

OTMeTKa «3a4T€HO» COOTBETCTBYET, KAK MUHHMYM, 0a30BOMY YPOBHIO OCBOCHHS MaTepHalia
IpOrpaMMbl, TpPU KOTOPOM OOyYaroOmMKCS BIIAAEET HEOOXOJUMBIMH 3HAHUSMH, YMEHHSIMH U
HAaBbIKAMHU, YMEET IPUMEHSATh TEOPETUYECKUE IOJOKEHUS Ul PEIICHUs TUIIOBBIX MPAKTHUYECKHUX
3a/1ad.

OIICHKY «HEY/IOBJIETBOPUTEILHOY» / OTMETKY «HE 3a4TEHOY» MOIy4aeT 00yJaroIuics, KOTOPbIH
He 3HaeT 3HAYUTEIbHON YacTH Marcpurajia nporpaMmsbl, JOIIYCKACT B OTBCTAX CYIICCTBCHHLIC OH_H/I6KI/I,
HE BBIMOJHHUI BCe 00s3aTesbHbIC 3aJaHMs, MPEIYCMOTPEHHBbIC mporpammoi. Kak mpaBuiio, Takue
oOyuJaromuecss He MOTYT TPOJIOJKUATE 00ydeHue 0e3 TOTOTHUTEILHBIX 3aHATHH.

7. YYEBHO-METOJIMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 B24 Beenenue B GU3MKY TSKEIbIX MOHOB : yueOHOe nocobue i By30B, ['anrpekuit FO.I1. [u
ap.], Mockea: MU®U, 2008

2. DU K96 Metoabl peructpanuu U3Iy4eHHil (MTOrOBOE 3aHATHE) : TaOOPATOPHBIN MPAKTUKYM,
Kymun B.B., [Tokauanos C.I'., Mocksa: HUSY MU®U, 2015

3. 539.1 K96 Metonbl peructpaiiiy U3ay4eHui (MTOrOBOE 3aHATHUE) : TaOOPATOPHBINA MPAKTUKYM,
Kymun B.B., [Tokauanos C.I'., Mocksa: HUSY MU®U, 2015

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 1 L75 Understanding the universe from Quarks to the Cosmos :, Lincoln D., New Jersey [and
oth]: World scientific, 2012

2.621.38 1188 Beenenue B (pu3MKy yCKOpHUTENEH 3apsHKEHHBIX YacTHUIl @ Kype Jdekiuid, Mccunckuit
WN.b., lybna: OUSU, 2012

3. 001 M82 Hayunas ceccust MUDU-2001 : COopHUK HayuyHBIX TPYHOB, , M.:, 2001

4.621.38 K78 HoBas ¢u3uka Ha 601b110M aipOHHOM Kouutaiiaepe : , Kpacuukos H.B., Marsees B.A.,
MockBa: KPACAH/, 2011

5.539.1 b26 OcHoBBI (hn3HKH aTOMHOTO siipa. SnepHblie TexHonoruu : , bapcykos O.A., Mocksa:
®usmatiut, 2011

6. 621.38 [127 IlepcrieKTUBHBIE YCKOPSOIIME CTPYKTYPHI C IPELU3NOHHBIMY IApaMETPaMH : ,
Co6enun H.IL. [u np.], MockBa: HUSAY MU®DU, 2013



7.539.1 X17 PanroakTUBHOCTh, MOHU3UPYIOIIEE N3TYUECHHE U SIFIEpHAsk SHEpreTuka : , Xana U.,
Hasparun JIx. ., Mocksa: URSS, 2013

8.539.1 H63 TBepaoTenbHbIe TPEKOBBIE IETEKTOPHI B paJIMallMOHHBIX UCCIeA0BaHUsIX : , Hukomaen
B.A., Canxkr-IlerepOypr: U3natenscTBo [lomurexaudyeckoro yuuBepcuteta, 2012

[MPOI'PAMMHOE OBECITEYEHUE:

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

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIHEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

ITpy m3ydeHun Kypca cCienyeT IpPEKIE BCEro MOHATh, YTO B OTJIMYME OT B3aUMOJEHCTBHUSA
OJTHO3apSAHBIX YacTUI[ C SApaMH, INPH B3aUMOJCHCTBUU TSKEIBIX HOHOB C siipaMH OOJIBIIOM
EKTPUYECKUI 3apsi]] TSHKEJIOr0 MOHA NMPUBOAUT K 3HAUYUTEIbHOM DHEPrUU pPacTAIKUBAHHS MOHOB C
a1poM. 1109ToOMy 2JI€eKTpOMAarHUTHBIE CUJIBI OKA3bIBAIOT CYIIECTBEHHOE BIIMSHUE Ha BEPOSITHBIE IIyTH
UX B3aUMOJIEHCTBUS — CIUSIHUE, OOMEH HYKJIIOHAMH, pacCestHUeE.

OcoOeHHOCThIO peakUuil ¢ TSDKEIbIMA HOHAMHU SIBISIETCS TAaK)XKE OYEHb BBICOKAsh SHEPTHUs
BO30YKJIEHHUSI COCTaBHOTO sJipa, KOTOPYIO TPYAHO MOJYYUTh B pEaKUUsAX C JETKUMH YacTULAMHU.
Peakuuu ¢ TskenbIMM HOHaMM SBISIOTCA HauOosiee 3(PPEKTUBHBIM CHOCOOOM MONY4YEHHs SIEp,
YIQJIEHHBIX OT JMHUU CTAaOMIIBHOCTH, a TaKkKe sSAep ¢ OONBIIMMH YIIIOBBIMU MOMEHTAMHU.

[Ipy wn3ydeHum Kypca cienyer oOpaTuTh 0coOoe BHMMAaHHME Ha ONHCAHHWE IIpLEcC
B3aMMOJIEHCTBHS HOHA C SJIPOM.

Jlanee cnenyer M3y4uTh peaKLUUU KYJIOHOBCKOT'O BO30YXKIEHHS SIIEPHBIX YPOBHEH TSIKEIBIMU
MOHAaMHU M BO3HHUKAIONIME HpU 3TOM 3((EKThl, yIpyroe paccessHHe TsDKENbIX MOHOB Ha sApax M
BO3HHUKAIOIINE B 3TOM citydae 3((eKThl paayKHOTO paccessHus U In(pakinOHHbIE TIPOIECCHI.

IIpn u3ydennn pasnena «Peakuuu npsmMoro B3auMOJEUCTBUSA» CIEAYET PACCMOTPETh PEAKIIUN
nepeaay MUJIOrO YHCIIA HYKJIOHOB M PEAKIMK INTyOOKOHEYIPYTHX Mepeiady.

[Tpu nzyuenun paznena «Peakuuu CIUsSHUS SJ€p» CIEAyeT U3YUYUTh OOIIUE XapaKTEPUCTUKH,
3aKOHOMEPHOCTH CEYEHMSI CIUSAHUS U MPOLIECCHI pacnaja COCTABHOIO SApa.

ITpu m3ydenun pasnena «/leneHue spep TAKENBIMH MOHAMU» CJENYET MOJYYUTh OCHOBHBIE
NpeJCTaBlIeHus O Tpolecce aeneHus. M3yuuTh cBoicTBa OCKONKOB jeneHusi. Ocobo cremyer
OCTAHOBUTHCS HAa CIIOHTAHHOM JIEJIEHUH TPAHCYPAHOBBIX AJIEMEHTOB .

3aKIIOUUTEILHON YacThIO MPOTpamMMbl, Ha KOTOPOW clieAyeT MpPOSBUTH BHUMATEIbHOCTDH -
SIBJIIETCSL CHHTE3 HOBBIX AJIEMEHTOB B PEAKIUAX C TSDKEIBIMU MOHAMU, 00OpaTUTh 0c000€ BHUMaHHUE Ha
CHHTE3 3JIEMEHTOB JTOJTOXKHUBYIIUX CBEPXTSIKEIBIX SIIEP.



10.  YYEBHO-METOJIMYECKHE PEKOMEHIAIIMM JIJISI IIPENIOJABATEJEN

[Tpu paccMOTpeHUH TEeMAaTHKH B packax «DHU3HMKa TSKEINBIX sAep»

CJIEZIyeT BBLICTHTD CIEYIOIINE aClIeKThI Kypca:

- Ha OOJIBIION KYJIOHOBCKMU 3apsii MOHOB M, COOTBETCTBEHHO, Ha CYIIECTBEHHOE BIIHMSIHHE
AJIEKTPOMArHUTHBIX CHUJI Ha BEPOSITHBIE IYTH MX B3aUMOJCHCTBUS — CIHSHUE, OOMEH HYKJIOHAMH,
paccesiHue.

- Ha 0OJIBIION YITIOBOM MOMEHT sJIpa MPHU KPAeBbIX CTOJIKHOBEHUSX SAPO-UOH;

- Ha KJIacCU(UKALMIO DPEAKIHMI TSKEIbIX HOHOB C SIIPOM B 3aBUCUMOCTH OT MapameTpa
COyIapeHus;

- 0c000€e BHUMAaHHE CIIEyeT OOpPATUTh Ha PEAKIIUIO CIUSHUS sIIEp,

Ha 3aKOHOMEPHOCTH CEUEHUS CIUSHHS, PACUETHI TPACKTOPUH CIHSHUS;

- CIIeAyeT MOJIPOOHO OCTAaHOBHTHCS HA OCHOBHBIX IPEICTABICHUSX O MPOLECCE JACTCHHS, Ha
CBOWCTBaX OCKOJIKOB JICJICHHS, Ha OCOOCHHOCTSIX JEJICHHUS sep TSDKEIBIMH HOHAMH, Ha JICICHUHU
BBICOKOBO30YKJIEHHBIX SI/IEP, IETICHUE Sep ¢ OONBIINUM yIIIOBEIM MOMEHTOM;

- 0co00e BHUMaHHUE CJIEeAyeT YAETUTh PEaKlusM HEMOJIHOrO CIUSHUS, PEaKIHSIX C BBUIETOM
HYKJIOHOB U KJIACTEPOB.

BaxxHoii mpo0OyieMoil SBISIETCS CHHTE3 W CBOWCTBA CBEPXTSDKENBIX 3JeMeHTOB. Cremyer
MOJIPOOHO OCTAHOBUTHCA HA pEaKIUsAX CHHTE3a, Ha TMEPCIeKTUBAaX HCCIEAOBAaHUA B OITOM
HanpaBieHuu. Crnemyer mNOIpoOHO paccMOTpeTh A(PGEKThl SIEpPHBIX 000JI0YEK B JICICHUU
BO30YKIEHHBIX SIJIEP.

[Ipu paccMOTpeHHH TEMAaTUKU B paMKax «IKCIEPUMEHTAIbHBIE METOJbl (U3UKHU TKEIBIX
HMOHOBY» CIIeAYyeT MOJPOOHO OCTAaHOBUTHCS HA METOJAX HM3MEpPEHHUs B TOJHOM TEJIECHOM yIie, Ha
KOPPESALMOHHBIX U3MEPEHHUSIX.

Crnenyer paccMOTpPETh pa3iiMyHble BapUaHThl CIEKTPOMETPOB HA OCIOBE Pa3IMYHBIX
nerekTopax — X-Iy4ed MW T[aMMa-KBaHTOB, PAa3JIMYHBIX Ta30BbIX JETEKTOPOB, KaHAJIBHBIX
YMHO)KI/ITGJ'IGI\/'I, JJaBUHHBIX CUYCTYHKOB. PaCCMOTpeTI) napamMeTpbl pPa3JIMYHBIX JOCTCKTOPOB JJIA
HU3YUCHUU B CBA3H C UX BO3MOKHBIM NPUMCHCHHUEM I U3YUCHUA TEX WM UHBIX IMMPOAYKTOB AACPHBIX
peaKkuuid.

B 3aki04eHUTENIbHOM 3aHATHHU CIIEIYET PACCMOTPETh MPAKTHUYECKHUE ACIEKThl MPUMEHEHHUS
pe3yNbTaToOB (DM3UKU TSKENBIX HOHOB — MONYyYEHHE MOJUMEPHBIX SACPHBIX MEeMOpaH, H30TOIOB
IIPUMEHEHNUE B HAHOTEXHOJIOTUH.

ABTOP(BI):

CanaxyrnunoB ["asp Xapucosud, a.¢.-M.H., mpodeccop

[Tennonkkesuu FOpuit Opacrosuy, A.¢.-M.H.,
npoceccop



Penenzent(b):
npod. YHI] OUSUN Oranecsu 0.1



