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

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA DKCITEPUMEHTAJILHOM SIJEPHOM ®U3UKU U KOCMO®U3HUKU

OAOBPEHO YMC USOUT
[Iporokon Ne 01/0820-573.1

ot 31.08.2020 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

METO/bI PETUCTPALIUU U3TYUYEHUI

Hanpasnenue noarotroBku 14.03.02 SnepHbie pu3nKa U TEXHOIOTUU
(cmennanbHOCTD)
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AHHOTALMS

I/I3yqa10Tc;1 KJIaCCI/I(bI/IKaL[I/IH U CBOIiCTBa HOHU3UPYIOIINX YaCTUIl U THUIIBI UX BBaHMOI[efICTBHSI
¢ BemecTBoM. Jlaercs wHpOpMAIUsi O JETEKTOpPaX, OCHOBAHHBIX HAa PETHCTPAIlMM HOHHM3AINH B
BCIICCTBC, CUUMHTHIIIAINU, YCPCHKOBCKOI'O H3JTY4YCHHA, NCPEXOAHOTO M3JIYUCHUA U JP. HSy‘IaIOTCﬂ
JNETeKTOphl, MpeIHAa3HAYEHHbIE /JI PETUCTPALUMU HEUTpalbHBIX YacTHIl (HEHTPOHBI, HEHTPUHO,
WIMP). OtnensHO paccMOTPEHBI BOIIPOCHI FTaMMa-CIIEKTPOMETPHH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Ilenbto OcBOEHMs Y4eOHOM IUCHMIUIMHBI «MeTOJAbl PErucTpaluy M3IIyYeHHsD SIBIISETCS
npuoOpeTeHne HaBBIKOB U YMEHUH B 00JaCTH pa3pabOTKH, CO3AAHUS U HUCHOJIb30BAHUS JIETEKTOPOB
SICPHOTO U3TYYCHHUS JUIS SKCIIEPUMEHTAIBHOM SIIEPHOM (PU3UKHM U KOCMO(DHU3UKH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuiiiHa BXOIUT B HWHXKCHEPHBIH MOJYJb M Oa3WpyeTcs Ha MPOCIYIIaHHBIX Kypcax
Omsnka: «DNEKTPHUECTBO M MAarHETH3M», «JJIEKTPOTEXHUKa», «DIEKTPOHHUKA», «SnepHo-
¢buzmveckue npubOpel W METOABl B KOCMO(DHM3WYECKOM H  HA3eMHOM  OKCIIEPUMEHTEY,
«DKCTIEpPUMEHTAIbHBIC METOJbI SIIEpHOH (Gu3ukn». [loyueHHbIE B XOJ€ OCBOCHHS IUCIUILTHHBI
3HaHUS HEOOXOIMMBI JUIsi OCBOeHHsSI Kypca «COBpPEMEHHBIN SACPHO-(PU3UYCCKUN SKCIIEPUMEHT Ha
HA3eMHBIX YCTAHOBKax M B KOCMoce», a Takxke mposeneHus HUPC, npoxoxxaeHus MpeaguruioMHO’
MIPAKTUKHU U BBITIOJIHEHUS BBITYCKHON KBaNU(UKAIIMOHHON paboThl OakaiaBpa.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:
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paznen

Umoeo 3a 8 10/30/0 50
Cemecmp

KonTpoabu 2 50
ble
MeponpHsT
ua 3a 8§
Cemectp

* — COKpallIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakcUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT U
(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA31CJIIOB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME

YeHue

KN KonTposb no uroram

€] DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansatuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
8 Cemecmp 10 30 0

1-9 IlepBbIii pa3aen 6 18

1 3anauu PpU3HYECKOro IKCIIEPUMEHTA. Bcero ayiutopHbIx 4acoB
3anaun GU3NIECKOro IKCIIEPUMEHTA. Y CKOPUTEITHHBIE 1 | 2 |
AKCIEPUMEHTBI U SKCIIEPUMEHTHI B KocMoce. M3mepsiemble Omuiaiig
napaMmeTpsl U3MyUdeHus (Macca, 3apsiji, YHEPTHsl, TPACKTOPHS).

Oco00EHHOCTH PETHCTPALIUN 3aPSDKCHHBIX M HEHTPaTbHBIX
YacTHIIL.

2 B3aumopgeiicTBHe 3apsiZKeHHBIX YaCTHII. Bcero ayutopHbIX 4acoB
B3anmoneicTre 3apsyKeHHBIX YaCTHII. | 2 |
-MOHU3AIMOHHBIE TTOTEPH; Onnaiin
~-MHOTOKpPaTHOE pacCesiHUE;

-4EPEHKOBCKOE U TOPMO3HOE U3ITyUEHHUE;
-IIEPEXOAHOE U3JIYUCHHE.

3 B3aumopaeiicTBHe HeTPAJIBLHBIX YACTHIL. Bcero ayiutopHbIX 4acoB
B3anmMozeincTBre HEUTPaJIbHBIX YACTHIL. 1 | 2 |
-pEHTTeHOBCKOE U TamMa u3inydeHus (potodddekr, Owuaitn
KOMIITOHOBCKOE 00pa30BaHHE T1ap);

-HEUTPOHHI (110 OT/Ia4e, PeaKIMu 3aXBaTa);
-HEUTPUHO (PaIMOXUMUYECKUE METO/IbI, IPOTOHBI OTAAUN);
-WIMP, peMKTOBOE U3TyUYCHHE.

4 CUMHTHISIIHOHHBbIE CYETYMKH. Bcero aynutopHsIx 4acoB
CHOUHTWUIALIMOHHEIE CUETYNKH. | 2
-IIPUHIUT pa0OThI CIUHTUILIATOPA; Ownnaitn
-IJIACTUYECKHUE CHUHTHILISTOPBL;

-KPUCTAIUTMYECKHUE CLIMHTHILISTOPHI;
-CUMHTUJUIATOPHI sl pErHCTPaIi HEUTPOHOB,;




-HOBbIe pa3zpabotku (BGO).

YepeHKOBCKHE T€TEKTOPbI H JIEKTPOHNKA
CHMHTHJIISINUOHHBIX M YePEHKOBCKUX 1€TEKTOPOB.
YepeHKOBCKUE IETEKTOPBI M AIEKTPOHUKA CIIMHTHIUISIIMOHHBIX
Y YePEHKOBCKUX JIETEKTOPOB.

-IIPUHIIKT pabOTHI;

-TBEPJOTEIbHBIC, JKUKOCTHBIC ¥ Ta30BbIC IETCKTOPHI,
-IIPUHIIATIBI TOCTPOCHHS AJIEKTPOHUKHU CIMHTHILUISIIIMOHHBIX U
9YEPEHKOBCKHX JICTEKTOPOB.

Bcero AYAUTOPHBIX YaCOB

1 |2 |

Omnuiaiig

DoTONPUEMHHUKH.

@OTONPUEMHHUKH.

-V

-CPM;

-hoTOINO MBI

-0COOCHHOCTH TIEPBOT0 KACKA/Ia HICKTPOHHKH.

Bcero AYAUTOPHBIX YaCOB

|2 |

Omnuiaiig

IHo1ynpoBOIHUKOBBIE 1eTEKTOPHI.
[TomynpoOBOTHUKOBBIE IETEKTOPBI.
-npuHnun padots! ITIT/T;

-Ge neTeKTopHl;

-Si geTexTopsI;

-CZT u apyrue HOBbIE AETEKTOPBI.

Bcero AYAUTOPHLBIX YaCOB

1 ]2 |

Omnutaiig

IHorynpoBoAHUKOBBIE 1eTEKTOPHI U MPUHIMIIBI
nocrpoeHus daekrponnku I,

[TonynpoBOIHUKOBBIE IE€TEKTOPBI U MPUHIHUIIBI TOCTPOEHUS
anexkrponuku [TIT/1.

-TIOTYTIPOBOAHUKOBBIE Apei(OBBIC JETEKTOPHL;
-IIUKCEJIbHBIE AETEKTOPHI;

-KPEMHUEBBIE MUKPOCTPUIIOBBIE JETEKTOPDI;
-MaJIOIIYMSIIUE YCUITUTETH;

-kpuorenuka jus 111/,

Bcero AYAUTOPHLBIX YaCOB

1 |2

Ownutaiig

I'azoBbIe KETEKTOPBI.

I"a30BbI€ 1ETEKTOPBI.
-IIPOIIOPIIMOHAIBHBIE KAMEPHI;
-niperihoBbIe KaMephl;
-3JIEKTPOJIIOMUHECIIEHTHBIE KaMEPBI;
-MHKPOCETOUYHBIE I'a30BbIE YCUIUTEIN

Bcero aytuTopHbIX 4acoB

1 |2 |

Omiaiig

10-15

Bropoii paznen

4 12

10

CnexTpomMeTpusi raMMa-H3J1y4eHHs.
CriekTpoMeTpust raMMa-u3IydeHHs.

-TIOHATUS O CIEKTPAX;

-JIETEKTOPbI, UCII0JIb3YyEMbIE B raMMa-CIIEKTPOMETPUH;
-KpPUCTAJUINYECKUE CIIEKTPOMETPHI;
-TIOJTYTIPOBOJHUKOBBIE CLIEKTPOMETPHI;

-KCEHOHOBBIE CIIEKTPOMETPBI.

Bcero ayIuTOpHBIX 4acoB

1 |2 |

Owntaiin

11

CnexTpomerpusi raMMa-u3Jjy4eHus (MPoaoJIKeHue).
CrniekTpoMeTpHs raMMa-u3JIy4eHus (IPOAOIDKEHHE).
-IIPOLIECCHI PETUCTPALIUM FaMMa-U3Ty4E€HHUs B peaJIbHbIX
nerekropax (KpaeBblie 23 HEKTH, escape U ap.);
-IpUMEpPBI UCIIOJIb30BaHMsI FaMMa-1€TEKTOPOB B
CIIEKTPOMETPUYECKHX IIETISIX.

Bcero ayutopHbIX 4acoB

1 | 2 |

Omuiaiig

12

CrnekTpomMerpus 3apsiZKeHHbIX YaCTHIIL.
CrieKTpoMeTpus 3apsKEHHBIX YaCTHUIL

Bcero ayiuTopHbIX 4acoB

|2 |




-MAardHuTHBIC CIICKTPOMCTPEI,
-dE/dx;

-BpCMs IIPOJICTHBIC CUCTCMBI;
-IIepPEX0THOE M3ITyUCHHUC;
-KaJIOPOMETPHSL.

Ownutaiig

13

MeToabl 1eTEeKTUPOBAHUSA CJ1A00B3aUMO/IEICTBYIOIMX
YaCTHIL.

Mertoapl AETEKTUPOBAHUS C1a00B3aUMOACHCTBYIOIIUX YACTHII.

-HEUTPHHO;

- WIMP;

-IIPUMEPBI SKCIIEPUMEHTAIbHBIX YCTAHOBOK JIJIsL PETUCTPALIUU
9TUX YACTHILL;

-y4eT ()OHOB NPH MMOCTAHOBKE IKCIIEPUMEHTA.

Bcero aynutopHbIX 4acoB

1 |2 |

Omnuiaiig

14

TpexoBble 1€TEKTOPBI.

TpekoBbIE NIETEKTOPHI.

-yCTpOICTBA HA OCHOBE CTPUIIOBBIX JE€TEKTOPOB;
-yCTpOICTBA Ha OCHOBE Ipei(OBBIX KaMep;

-YCTpOICTBA HA OCHOBE MHOT'OCJIOMHBIX HCKPOBBIX KaMep.

Bcero AYAUTOPHBIX YaCOB

|2 |

Omnutaiig

15

IIpouecc moAroTOBKM M NMpoBeeHust GU3NYECKOro
IKCIEePHUMEHTA.

[Tporecc MOATOTOBKY ¥ MPOBEICHUS (PU3HIECKOTO
IKCTIEPUMEHTA.

-BBIOOD (hH3HYEeCcKOH 3a1a4H;

-oIleHKa ()OHOBBIX yCIIOBHIA;

-TIPOEKT (PU3NIECKOI YCTAHOBKH;
-MOJICITUPOBAHUE YCTAaHOBKH;

-CO3/1aHHE YCTaHOBKH;

-~TE€CTOBBIC UCTIBITAHUS U KATHOPOBKHY;
-TIPOBEJICHNE DKCTIEPHUMEHTA;

-IoJTy4eHue u 00paboTKa pe3yIbTaToB;

-aHaJIM3 MOJYYCHHBIX PC3YyJIbTATOB.

Bcero aytuTopHBIX 4acoB

1 | 2 |

Ownaiin

COKpaH_IeHHLIe HAaMMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [los1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepuan
IJI [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-maTepuansl

AM Aynmo-marepualsl

IIp3 [Ipe3enTanuu

T Tectol

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIBI
ncC WMHTEepaKkTUBHBIN CANUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc cocroutr w3 Tpéx pasHbix (opM OOydYeHHUs: JICKIMH, J1adopaTOpHbIE pPAOOTHI H
camocrosTelbHas padora. JISKIuK MPOBOAATCS ¢ UCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH, B T.4.



MyJIbTUMEIUHHBIX. [IpU BBINOJIHEHUH 1a0OPATOPHBIX PadOT CTYJIEHTHI OCBAWBAIOT COBPEMEHHYIO
HAay4yHYIO amnmapaTypy M e€ MNpUMEHEHHE JUIsl peIIeHUS IOCTaBJICHHBIX (PH3MUECKUX 3ajad.
[IpemycMoTpeHO 00yUYCHHE «B COTPYAHHUYECTBEY W TPYIIIOBas paboTa CTYACHTOB, a TAKXKE CEMUHAPHI-
MPAaKTUKYMbI, MHAWBUAYAJIbHBIC U T'PYHIIOBBIC KOHCYJIbTAlUH.

Bo3MOXHO AMCTaHIIMOHHOE OOIIEHHE CO CTYIEHTaMHU.

[ToMuMoO JeKIME W CaMOCTOSITEIbHOW paOOThl TPEIYCMOTPEHO HCIOJb30BAaHUE CHCTEM
MIPOBEPKU U KOHTPOJISI 3HAHUH.

6. ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIIMHA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIOLIeH TabnuLe:

| KomnereHnuus | NuaukaTopbl 0CBOEHUS

HIxkanbl oneHKH 00pa3oBaTEeIbLHbBIX J10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaiioB, 3apaOOTaHHBIX CTYJCHTOM IPU BBITIOJTHEHUU
3a/IaHMI B paMKax TEKYILETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas oLieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOW JUCITUTIIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'IY6OKO " IIPOYHO
YCBOMJI MPOTPaMMHBIN MaTepua,
HUCYCPIBIBAIOLIC, MMOCJICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3j1aract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHait MOHOTpaduIecKon

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTtepHal, [PaMOTHO H IO CYIIECTBY
U3J1araeT ero, He J0IMycKast

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIPOC.

65-69 OrueHKa «yI0BJIETBOPUTEIBHOY
BBICTABILSIETCSL CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOTO MaTepHaia,
3- HO HE YCBOWJI €ro JIeTaNei, TOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOH IOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

4 — «xopouio»
70-74




OreHka «HEyJOBIETBOPUTEIBLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAUUTENBHOMN YacTH
MPOTPaMMHOT0 MaTepuala, JOMyCKaeT
H 60 2— F cyiiecTBeHHble omnOKku. Kak npasuio,
HoRe «HEYO081eMEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOJOIKHUTE 00ydeHue Oe3
JONOJHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AVCIMILINHE.

OLIGHO‘-IHBIC cpeacTBa NpUBCACHLI B HpI/IJ'IO)KCHI/II/I.

7.  YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 539.1 B79 JleTexTopbl HOHU3UPYIOLIUX YaCTUL U U3TyYeHUH. [IpMHIMIBI M TpUMEHEHUS : ,
Honronpyausiii: Uarennexr, 2012

2.539.1 I'95 Teneckonuyeckue NOIYNPOBOJHUKOBBIE JETEKTOPHI Il yCKOPUTEIbHBIX
HKCHEPUMEHTOB : yueOHoe nmocobue ais By3oB, FO.b.  I'ypos, b. A. Uepnsie, Mocksa: HUSY
MU®U, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 681.5 K68 JlaTunku 1 1eTEKTOPHI (HPU3UKO-DHEPTETUUECKUX YCTAHOBOK : yueOHOE Mmocooue s
By30B, C. A. Kopones, B. II. MuxeeB, Mocksa: HUAY MU®DU, 2011

I[MPOI'PAMMHOE OBECITEYEHUE:

CrienunanbHOE IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JANCHUITVINHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

ABTOpP(BI):



Jmutpenko Banepuii BacunbeBuy, a.¢.-M.H.,
npodeccop

Peuenzent(ni):
backo M.M.



