degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OKcrepuMeHTalIbHAs siaepHas (hu3nKa
110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas puzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sx3ameny: 60 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocrtaBui: J.B. lenosuu

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MIPUKJIAIHBIX MTPo0IeM (PU3HKH MUKPOMUPA
04.06.2020



AHHOTANMA

CoBpeMeHHBIE JKCIIEPUMEHTAIbHBIC YCTAaHOBKH B siiepHOW (U3MKe W (PU3UKE D3JIEMEHTAPHBIX YaCTHIl
MPEJCTABISIOT COOOM CIIOXKHBIE U MACIITA0HBIE COOPYKEHHSI, HHOT/IA BKJIIOYAIONINE B cE0sl HECKOIBKO THICSY
OTJENIBHBIX JETEKTOPOB Pa3HBIX TUMOB. B 3aBHCHMOCTH OT THMA JETEKTOpa, OHU CIIOCOOHEI PETrHCTPUPOBATh
pa3IUYHbIE AJIEMEHTAPHBIE YaCTHUIIBI U U3MEPSITh MX CBOMCTBA, TaKW€ KaK HUMITYIIbC, SHEPTHUS, THI YaCTHUIIbI.
Perucrpanus 4yacTuilbl MPOUCXOIUT B PE3ylbTaTe €€ B3aUMOJCHCTBHUS C MaTepHaOM JETEKTopa. Takum
00pa3zom, AJisi MPOCKTUPOBAHMS DKCIIEPUMEHTAIBHBIX SIIEPHO-PU3NUECKUX yCTAHOBOK HEOOXOMUMO XOPOIIO
3HATh 3aKOHOMEPHOCTH (PH3UYECKUX MPOIIECCOB, COMPOBOKIAIONINX MPOXOXKICHUE YaCTHUI[ Yepe3 BEIIECTBO,
MPHHIUT pabOThI ¥ XapaKTEPUCTHKH JETEKTOPOB Pa3IMYHBIX TUIIOB, YCTPOHUCTBO DIIEKTPOHUKH CUMTHIBAHUS U
cOopa maHHBIX. M3y4eHnI0 TaKoTO JIOBOJIBHO MITMPOKOTO KPYyTra BOIIPOCOB MOCBSIIEH ATOT KYypC.

1. leau u 3apauu

eap AUCUMNIMHBI

- 0o0yuyeHHE OCHOBHBIM CII0OCOOAaM pErHCTpallid W H3MEPEHHs CBOWCTB DJIEMEHTAPHBIX YaCTHIL,
MPUMEHSIEMBIM B 3KCIIEPUMEHTAIBHON siiepHON (u3nke. PaccMarpuBaroTcs OCHOBBI TPOSKTUPOBAHHUS
IKCTIEPUMEHTANIBHBIX AEPHO-(PU3NIECKUX YCTAaHOBOK.

33}13‘-[1/1 JAUCHUIIINHBI
- 03HAKOMJICHHE C OCHOBHBIMHU BHJIAMU B3aUMOJICHCTBUS YACTHII C BCUICCTBOM,

- (hopMHpOBaHNE 3HAHUHM NPUHIUIOB PAaOOTHI U YCTPOHCTBA OCHOBHBIX THIIOB JETEKTOPOB| dacTuIl B
(u3MKe BBICOKMX U MPOMEXKYTOUHBIX SHEPTUi;

- 00BsICHEHHE CTIOCOO0B U3MEPEHHS SHEPTHH, CKOPOCTH M MMITYJIbCA DIIEMEHTAPHBIX YACTHI[ U METO/IOB
WX WICHTU(UKAII;

- oOydyeHume MeTomaM pacuyeTa M KOHCTPYHPOBAaHHS OSKCIEPUMEHTAJBbHBIX SIEPHO-(PU3MUECKUX
YCTaHOBOK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VK-1 CnocoOeH ocymecTBaaTh KpuTHieckuii | VK-1.3 PaspabarsiBaet CTPAaTETHUIO JOCTHKEHHS

aHaJM3 NPOOIEMHBIX CUTYallMi Ha OCHOBE MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,

CHCTEMHOTO TTOJIX0/1a, BEIPAaOaThIBATh NpeaBUAS PE3YJbTaT KaXIOTO W3 HUX W OIEHWBAs HUX

CTpPAaTETHIO ICHCTBUH BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeIbHOCTH

YK-6 Criocoben onpenensite 1 peann3oBbiBath |YK-6.2 OueHuBaer CBOIO JeSTENHHOCTh, COOTHOCHUT IICIH,

MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U crocoObl M CpEACTBa BBIMOJHEHUS JESTENBHOCTH C €€

CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE pe3yabraTaMu

CaMOOILICHKH

OIIK-1.1 UmeeT npeacTaBieHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LENH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTCPHU
OLICHKH, BBISBJIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.2 CnocobeH cocTaBisiTh OOIIMA TIaH PabOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIIENOBAaHUS U
CHOCOOBI 00paboTku pE3YyNBTaTOB, MIPOBOJUTH
MCCIIEIOBAaHHS TI0 COTVIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
HPEICTABISATH HOJMyYeHHbIC PE3YJIbTaThl

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE OIIK-2.2 Cnocober 0000maTh ¥ KPUTUYSCKH OIICHHBATH
METOJIbI HCCIIEJIOBAaHUS, OIICHUBATD U ONBIT W Pe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
MIPENICTABIATE PE3YJIBTAThl BHITIOTHECHHON npodecCuoHaTbHON e TEHHOCTH




paboThI

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHMS, IPUMEHSITH 3HAHUS B
obyacti MPOo(eCCUOHANBHON JEeATENFHOCTH NSl PEIICHUS
MOCTABIICHHON 3amaud, (OopMyTUpOBaHUS BBHIBOAOB U
OLICHKU IOJTyYSHHBIX PE3yJIbTaTOB

[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuxX Mojieliell B 001acTu siAepHO
(DUBKKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pu3uveckoe ONMUcaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOJIOTHIA

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpocTBax B 001acTH sIepHOH pU3MKH 1
TEXHOJIOTHH

[TK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MpoIeCcCoB,
MPOUCXOMSAININX B COBPEMEHHBIX (DU3MUYECKUX YCTAHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PH3HUECKUX
YCTaHOBKaX W YCTpPOWMCTBaX B 00NacTd sIepHON (DU3HKH U
TEXHOJIOTUI

[IK-2.4 CnoocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIIEAOBAHUS CAMOCTOSTENIBHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT Mo
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEHHBIH YpPOBEHb Pa3BUTHA HAyKH U
TEXHOJIOTHUH, TPOdeCcCHOHANBHBIE TPOOJIIEMbI B CBOEH
MpeMETHOM 0bmacTu

I[IK-3.3 Bnageer  HaBbIKAMH  3KCIEPTHOM  OLICHKHU

[Ipe/UlaraeMblX peLIeHUH WU IPOEKTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
OCHOBHBIE BH/IbI B3aUMOJICHCTBHUS YaCTHULL C BEIIECTBOM;
NPUHINN PabOThl M YCTPOWCTBO OCHOBHBIX THIIOB JE€TEKTOPOB YacTHIl B (PM3HMKE BBICOKHX H
MIPOMEXYTOUHBIX YHEPTH;
CIOCOOBI M3MEpPEHHs JHEPrHH, CKOPOCTH M HUMIIYJbCca 3JIEMEHTAapHBIX YacTHI, METOIbl HX
UACHTU(UKALIUHY;
IPUHLUIIBI KOHCTPYUPOBAHUS 3KCIIEPUMEHTAJIBHBIX YCTaHOBOK.
YMETb:
3¢ PEeKTUBHO NPUMEHATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT pelieHns pyHIaMEeHTaJIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B 00JIACTH COBPEMEHHON (PM3UKH 3JIEMEHTAPHBIX YaCTHII.
BIIAJIETh:

TEXHUKOM M METOJaMH pacdyeTa XapaKTepUCTHMK M OCHOBHBIX IapaMETPOB IPOEKTHPYEMBIX
IKCTIEPUMEHTANIBHBIX AePHO-(PU3NIECKUX YCTAaHOBOK.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 Beenenue. 1 3 3

) HoHu3anMoOHHBIE  TOTEPU  TSKEJBIX 1 3 3

3apsHKEHHBIX YaCTHIL.
3 [Ipober 3apsKEHHBIX YaCTHII B BEIIECTBE. 1 3 3
4 TopMo3HOE U3ITydeHHE. 1 3 3




5 KynonoBckoe B3aumozeicTBue 4acTHll ¢ | 3 3
SIPAMU.

6 Nsnyuenne BaBmiioBa-YepeHkona. 1 3 3

7 BsaumoneiicTBre )OTOHOB C BELIECTBOM. 1 3 3

3 Bzaumonericteue HEHTPOHOB c 1 3 3
BELIECTBOM.

9 CUMHTWIUIALIMOHHBIE JETEKTOPHI. 1 3 3

10 |PoTroyMHOXHTETH. 1 3 3

1 Bonpocel  cBerocOopa W MarHUTHOU | 3 3
3aIUTHI.

12 |YepeHKOBCKHE IETEKTOPHI. 1 3 3

13 |l"a3opa3psiaHBIE IETEKTOPHI. 1 3 3
Pesxxumer paboTsl ra3opaspsiHbIX

14  |AETEKTOPOB. HNoHnnszanuonHele, | 3 3
MPONOPLHOHAIBHEIE, npeidoBble,
HUCKPOBBIE KaMepBhl.

15 [TonynpoBogHUKOBEIE JETEKTOPBHI. | 3 3
SAnepubie POTOIMYIBCHH.

16 JlBe KOHUENIMH SKCIEPUMEHTAIBHBIX 1 1 )
YCTaHOBOK.

17  |Crpykrypa yCTaHOBOK Ha KoJuIaiiepax. 1 1 2

18 W3mepeHne  UMIynbCcOB  4acTHULl B | 1 )
MarHuTHOM IIOJIE.

19  |BepmuHHBIE IETEKTOPHI. 1 1 2

20  |Kamopumerpsl. 1 1 2

71 DHepreTuyecKoe paspelieHue 1 1 2
KaJIOpUMETPOB.

22 |MioOHHBIE JETEKTOPHI. 1 1 2

23 |Meroabl uaeHTH()UKAIIAN YACTHIL. 1 1 2

24  |HelTpuHHBIE AETEKTOPHI. 1 1 2

25 DJIeKTpOHHKA B SJICPHO-(PHU3HMUECKOM | 1 )
JKCIIEPUMEHTE.

26 |DneMeHTHI TPUTTEPHON DIEKTPOHUKH. 1 1 2

27 CrnyyaiiHple coBHageHUs B JABYX WIH 1 1 )
HECKOJIbKUX KaHaJlax.

28  |CraHnmapThl 2JIEKTPOHUKH. 1 1 2

29 Tpurrepusie cucrembl. Cucremsl cOopa | 1 )
nauabix (DAQ).

30 Cucrtemsbl Tpurrepa u cOopa JaHHBIX B 1 1 )
KPYIIHBIX 9KCIIEPUMEHTAX.

Nroro gacos 30 60 75

ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. Beenenue.

O0630p marepuana Kypca. Kimaccuduxaiust 1 OCHOBHBIE XapaKTEpUCTUKH JIETEKTOpOB. [Iporeccsl,
MPOHUCXOASIINE TIPH MTPOXOKACHUH YaCTHIL Yepe3 BEIIECTBO.

2. I/IOHI/I3aLII/IOHHBIC TOTCPHU TSKCIIBIX 3aPSAKCHHBIX YaCTHUII.




WonnzannonHble MOTEepH TSHKEIBIX 3apsHDKEHHBIX YacTull. BeiBon dopmynel bere-brioxa n ee ananms.
3. IIpoGer 3apspKeHHBIX YacTHIl B BEILIECTBE.

[IpoGer  3apspkeHHBIX — yacTul B BemecTBe.  (DIyKTyaluM  MOHM3AIMOHHBIX  IOTEPb.
Jensra-anexTpoHsl. oHM3aMOHHBIE TOTEPH 3JEKTPOHOB.

4. TopMO3HOE U3TyUYEHHE.

TopmoszHoe n3nyuenue. @opmyna bere-T aittnepa. Paguannonnas anmHa. Kputudaeckast sHEprus.
5. KynoHoBCKO€ B3aMMOAEMCTBHE YaCTHI] C AAPAMH.

KynonoBckoe B3anMozeiicTBIE YacTHI] C aapaMu. MHOTOKpaTHOE paccesHHUE.

6. Nznydyenne BasuiioBa-UepeHkona.

Wznydenne BasmioBa-UepenkoBa. ®Dusnyeckne OCHOBBI YEPEHKOBCKOTO M3IYYCHUS H  €rO
xapakrepuctuku. [lepexonnoe n3nydeHue.

7. B3aumoneiictBue (hOTOHOB C BEIIECCTBOM.

BzaumonetictBre (hoToHOB ¢ BeriecTBOM: (H0T03(h(PeKT, KOMITOHOBCKOE paccesiHue, pOXkKIeHUE e+e-
nap.

8. B3aumozeiicTBie HEUTPOHOB C BEIIECTBOM.

B3aumopeiicTBe HEUTPOHOB C BEIIECTBOM. YIPYroe U HEyNpPyroe paccessHue HEUTPOHOB. SAaepHble
peaKIuu.

9. CUMHTUJUTSILIUOHHBIE IETEKTOPHI.

CUMHTHIUISILIUOHHEIE JIETEKTOPBI. CUMHTHIUISILIMOHHEIE MaTepuabl. XapakTepUCTUKH
CUMHTUIUISITOPOB.

10. ®oTOyMHOXKHTETH.
dotoymHoxkurenu. Xapakrepuctuk @Y. Cucrema nuranust GIY. Lymer DIY.
11. Bonpocsl cBeToCcOOpa 1 MArHUTHOM 3aILUTHI.

BOHpOCLI CBGTOCGOpa W MarHUTHOH 3alllUThI. HOJ'IprOBOI[HI/IKOBLIe (I)OTOHpI/IeMHI/IKI/I. BpeMeHHOG n
SHEPIreTUICCKOC PA3PCUHICHUC CHUHTUWUIAIUNOHHBIX JETCKTOPOB.

12. YepeHKOBCKHE JETEKTOPHI.

UepeHKOBCKHE JETEKTOPhL. THIBI paauaropoB (Ta3, JKHUIKOCTh, TBEPIOE TEIO, adpPOrelib).
Cwmecrutenu crekrpa. IloporoBeie u nuddepeHuanbabie c4eTYMKH. CHEKTPOMETPhl MOTHOTO
nornomernnsi. RICH nerektopsr.

13. I'a30pa3psiHbIE TETEKTOPHI.

Fa3opa3p;mHLIe ACTCKTOPBLI. ®usuka razoBoro paspsaa. JlaBuHHOE YCUJICHUC. HpOHOpLII/IOHaJ'IBHBII\/’I
CUCTYHK.



14. Pexumbl pa0GoThl Ta30pa3psAOHbIX JIETEKTOPOB. VOHM3AIMOHHBIE, NPONOPLUOHAIBHBIE,
npei¢oBbie, ICKPOBBIE KAMEPHI.

Br16op razoBoro HamomHeHHs. PexxuMbl paOboThl ra30pa3pagHbIX JAETEKTOPOB: MPONOPLHMOHAIBHBIM,
FEUrepoOBCKUI, CTPUMEPHBINA, HCKPOBOM.
Honu3annoHHble, PONOPLUOHAIBHBIE, IpeiipoBble, HCKPOBBIE KaMepbl. BapuaHThl KOHCTPYKLUH.
OCHOBBI PEKOHCTPYKIIMH TPEKOB.
15. TlomynpoBOIHUKOBBIE JETEKTOPHL. SnepHbIie (OTOIMYIIBCHH.
[TonynpoBogHNKOBEIE J1eTeKTOpbl. Du3nyeckue 0CHOBBI PaOOTHI MOIYIPOBOIHUKOBBIX IETEKTOPOB.
[MoBepxHOCTHO-0apbepHbIE, MU DY3HOHHO-IpEH(OBbIE JeTEKTOPHI. MUKPOCTPUTIOBEIE IETEKTOPHI.
Snepusle  goTtosmynbcun. «Kimaccnueckue» OETEKTOphl MpPEXKHUX JIeT: KaMmepbl Buibcona,
T Py3nOHHBIE KaMEPBbI, ITy3bIPHKOBBIE KAMEPHI.

Cemecrtp: 2 (Becennuit)

16. JIBe KOHUEMIUN 3KCIIEPUMEHTAIBHBIX YCTAHOBOK.

OKcIepUMEHTANIbHBIE YCTAHOBKH C (DMKCHPOBAHHOM MHUIIEHBIO M YCTAHOBKH Ha KoJJlaijaepax:
CpaBHEHHE JIBYX KOHIICTIMI. THITbI MUTIIEHEH: TBEpAOTENbHBIE, CTPYITHBIE, pellet, mospru3oBaHHEIE.

17. CTpykTypa yCTaHOBOK Ha KOoJUTaiepax.

«JlykoBHYHas» CTPYKTypa YCTaHOBOK Ha KoJulaijepax (BHYTPEHHHH TpeKep, MEKTPOMArHUTHBIN U
aJIPOHHBIN KaJOPUMETPBI, MIOOHHAsI cucTeMa). [IpruMepsl KpyHBIX yCTaHOBOK Ha KOJLIaiaepax.

18. N3mepeHune uMIyabCOB YaCTUIl B MATHUTHOM TIOJIE.

I/I3MepeHI/Ie HUMITYJIBCOB YaCTUll B MArHUTHOM IIOJIC. PaspemeHI/Ie o HUMITYJIbCY. Tumsr
HCIIOJIB3YEMBIX MAarouTOB: JUITIOJBbHBIC, COJICHONJAJIbHBIC, TOPONJAJIbHBIC.

19. BepmnHHBIE IETEKTOPHI.

Bepiuunusie JIETEKTOPHI: MO TIPOBOHUKOBBIE (MHKpPOCTpPHUIIOBEIE, IIUKCENbHEIC),
CIMHTWUISIHOHHBIE  QubepHbie, straw, TPC, rpynma perektopoB MPGD (MSGC, GEM,
Micromegas).

20. KanopumeTpsl.

Kanopumerpsl. Kimaccudukamus KaaopuMeTpoB 10 Ha3HAYCHUIO (JICKTPOMAarHUTHBIC, aJIPOHHBIC) U
MO CTPYKType (TOMOTEHHBIE, CIIOUCTHIE).

21. DHepreTuyeckoe pa3pelieHrne KaJopuMeTPOB.
DHepreTHYecKoe pa3penieHne KamopuMeTpoB. DakTopbl, ONpeessIoe pa3pereHue.
22. M1oOHHBIE AETEKTOPHI.

MI0OHHBIE IE€TEKTOPHI: HA3HAUCHUE, UCII0Ib3YyeMasi METOIUKA, pa3pellieHue 1o uMmynbcy. [Ipumepst
MIOOHHBIX CUCTEM OOJIBLINX YCTAHOBOK.

23. MeTonp!l uaeHTU(DUKAIHA YACTHII.



Mertonpl uaeHTH(PUKALNY YacTUI: TI0 BPEMEHHU IPOJIeTa, M0 CKOPOCTU (IIOPOTOBBIE YEPEHKOBCKHE,
RICH, DIRC perekTopbl, AETEKTOPHI MEPEXOMHOTO H3IYUYEHHsI), MO BEIMYMHE HOHH3AIMOHHBIX
noTepb, 0 (hopMe pa3BUTHS JTUBHSL.

24. HeATpUHHBIE TETEKTOPEI.

Heiirpunable neTekTopbl. JleTeKTOphl KOCMHYECKHMX HEWTPUHO, HEHUTPUHHBIC JETEKTOpPHl Ha
peaxkTopax M Ha yCKOPHUTEISAX.

25. DnekTpoHUKa B SAJIEPHO-(PU3HMUECKOM IKCIIEPUMEHTE.

DJeKTpOHMKA B SAEpHO-(QU3MUECKOM 3KkcrnepuMeHTe. CTpyKTypa amnmaparypbl SKCIEPHMEHTa B
nenoM. Front-end arekTpoHnKa: YCHIMTENN, TUCKPUMHUHATOPHI H JP.

26. DneMeHTHI TPUTTEPHON STEKTPOHHUKH.

DJIeMEeHTHl TPHUITEPHON 3JIEKTPOHHMKH: CXEMbl COBHAJCHHMH, JOTMYECKHE MaTpHIbl, IH(poBbIe
3aEpKKUA U JAp. DNEeKTpoHHbIe Moxynu nudposoit o6pabotku curnanoB: ADC, TDC, cuetuukw,
PETHCTPBI.

27. CnyuaiiHble COBMAJCHUS B IByX MJIM HECKOJIBKUX KaHaJaX.

CrnyuyaiiHple COBIAJEHUS B JIByX WJIM HECKOJIbKUX KaHajax. MeprBoe BpeMsl 3IEKTPOHMKH.
IIpocueTsl.

28. CtaHmapThl HEKTPOHUKH.

VYpoBuu norndeckux curaainos (NIM, ECL, TTL, LVDS). Crannapts! anekrponuku NIM, CAMAC,
VME.

29. Tpurrepubie cuctembl. Cuctembl coopa ganHbix (DAQ).

Tpurrepusie cucreMbl. MeToasl 0TOOpa COOBITHIA, WCIOJNB3yEeMbIE B TPUITEPHOW JIOTHKE.
MHOroypoBHEBBII TpUTTED.

Cuctemsl coopa gannbix (DAQ). Annaparnas u nporpamMMHast yactu DAQ. B3aumoneiictsue DAQ
¢ TpurrepHoii cucremoii. Opranuzanus “Slow control” 1 MOHUTOPUPOBAHUS B peaIbHOM BPEMEHH.

30. Cucremsbl Tpurrepa u c6opa JaHHBIX B KPYIHBIX 3KCIIEPUMEHTAX.

Oco0eHHOCTH MOCTPOCHHUS CHCTEM TPUITEpa M cOOpa JaHHBIX B KPYITHBIX IKcTIepuMeHTax. CucTemMsl
tpurrepa u DAQ B skcniepumentax Ha LHC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Beenenue B ¢husuky Boicokux sHepruit [Texct] / /1. Ilepkunc ; mep. ¢ anmi. A. B. bepkosa ; mop pen.
b. A. lonromeunna - M.Oueproaromusnart,1991

2. K. I'pynen, Jlerektopsl aneMeHTapHbIX YacTul, Cubupckuii Xxponorpad, 1999

JomnonHurensHas aureparypa



1. P. bok, X. I'por, /1. Hon, M. Perniep, MeTonb! aHanu3a qaHHBIX B GU3NYECKOM DKCIIEpUMEHTE., M.,
Mup, 1993

2. Rossi, L., Fischer, P., Rohe, T., Wermes, N. _Pixel Detectors From Fundamentals to Applications,
Springer, 2006

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

0a3a nannbix Particle Data Group (http://pdg.lbl.gov), nouckosas cucrema INSPIRE
(http://inspirehep.net/) u anekrpoHHbIe Bepcuu xxypHanoB Phys. Lett., Phys. Rev., Eur. Phys. J., Nucl.
Phys., Nucl. Instrum and Meth.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammHoe obecniedenue: Adobe Reader.

ObecrieueHne caMOCTOSTENHLHON paboThI: 1OCTyH K 0a3ze ganHbix Particle Data Group
(http://pdg.1bl.gov), ObubmuoTeke U ANEKTPOHHBIM BepcHsM )KypHanoB Phys. Lett., Phys. Rev., Eur.
Phys. J., Nucl. Phys., Nucl. Instrum and Meth.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryaeHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AMCIUIIUHBL,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYyTOUHOM aTTeCTaltu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWH W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.B. JenoBuu



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIIBHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-1 Cnocoben hopMynupoBarh eI U
3aJ1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMiA MJIaH PadOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIIENOBaHUS U
CH0CO0bI 00paboTku PE3YyNBTaTOB, MIPOBOJUTH
HCCIIEOBAaHMS 110 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
MIPE/ICTABIIATH MOTYYCHHBIE PE3YJIbTaThI

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEINTOIHEHHON
pabotbl

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEJCHUS HAyYHOTO MCCIIEIOBAHUS, IPUMEHSITh 3HAHUS B
oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH MJISl PEIlCHUs
MOCTaBICHHOM 3amaud, (OopMyTUpOBaHUS BBIBOAOB U
OLIEHKHU TIOJTY4YE€HHBIX Pe3yIbTaToOB

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHOH
(U3UKH U TEXHOJIOTUI

[TK-1.1 3naet ¢uzndeckoe onvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOIOTHIA

[1K-2 I'0TOB puUMEHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MNpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoicTBax B 001aCTH sIEpHOH (PU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-2.2 YmMmeer paccuuThIBaTh M MPOBOJUTH HCCIEIOBAHHS
MPOLIECCOB, MPOTEKAIOIUX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBaxX B 00JacTu siiepHON (DU3MKH U
TEXHOJIOTUHI

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE HCCIIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHNue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HAyKH W

TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMBbl B  CBOEH
IpeIMETHOM 00J1acTh
[IK-3.3 Brnameer HaBbIKAMH  JKCHEPTHOM  OLIEHKH

npeajaracMbix pemeHHﬁ HJIN IPOCKTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL <(3KCHepI/IMeHTaHBHa$I AACpHad (1)I/I3I/IKa» O6y‘laIOHle/'IC$[ JOJIKCH:




3HATb:

OCHOBHBIE BH/IbI B3aUMOJICHCTBHUS YaCTHULL C BEIIECTBOM;
HNPUHINN PabOThl M YCTPOWCTBO OCHOBHBIX THIIOB JE€TEKTOPOB YacTHIl B (PM3HMKE BBICOKHX H
MIPOMEKYTOUHBIX SHEPTHIA;
CIOCOOBI M3MEpPEHHs JHEPrHH, CKOPOCTH M HUMIIyJbCa 3JIEMEHTAapHBIX YacTHI, METOIbl HX
UACHTU(UKALIUHY;
IPUHLUIIBI KOHCTPYUPOBAHUS 3KCIIEPUMEHTAJIBHBIX YCTaHOBOK.
YMeThb:

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT pelieHns pyHIaMEeHTaJIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON (PM3UKHU 3JIEMEHTAPHBIX YaCTHII.
BJIaJeTh:

TEXHUKOH M METOJaMH pacdyeTa XapaKTepUCTHK M OCHOBHBIX IapaMETPOB IPOEKTHPYEMBIX
IKCTIEPUMEHTANIBHBIX AePHO-(PHU3NIECKUX YCTAaHOBOK.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BONPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeHo.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeyeHb KOHTPOIBHBIX BOIIPOCOB AJIA ClIa4M 3K3aMeHa B 9-oMm ceMecTpe:

. OOBSCHUTP 3aBUCUMOCTh HOHU3AIMOHHBIX MMOTEPh OT UMITyIhca B hopmyne bere-bioxa.

. OryKTyaluu MOHU3ALMOHHBIX TIOTEPh U UX MPOSBICHUE B SKCIIEPUMEHTE.

. ®usnyeckas cyTh u3nydeHus BaBunoBa-UepeHkoBa U €ro CBOMCTBA.

. CpaBHHTP XapaKTEPUCTHKH JIByX BHUJIOB U3IYUSHHUS: YEPEHKOBCKOTO i TOPMO3HOTO.

. OOBSCHUTH SIBJIECHUE MHOTOKPATHOTO PACCESTHHSI M KaK OHO MPOSIBIIACTCS B DKCIIEPUMEHTE.
. OmmcaTth OCHOBHEIE BUJIBI B3aUMOJICHCTBUS (DOTOHOB C BEIIECTBOM.

. O0mrast cxema CIIUHTWILIAIIMOHHOTO JAETEKTOPA.

0NN N bW~

. DOTOYMHOXHUTENN U UX XapAaKTEPUCTHKHU.

9. Iloporoseie u nuddepeHnnanbHbIe YePEHKOBCKUE CUETUUKH.

10. ®usnyeckue 0CHOBHI pabOTHI MOIYIPOBOAHUKOBBIX AETEKTOPOB U MX OCHOBHBIC THIIBI.
11. JlaBuHHOE ycuiieHHE U paboTa MPONOPLIHUOHAIBHOTO CUETUHKA.

12. Pa3nnunble peskxuMBbl padOTHI ra30pa3paIHbIX JETEKTOPOB.

13. TIponopuuoHanbHbIe U ApeiioBbIe KaMepBhl.

IlepeueHp KOHTPOIBHBIX BONMPOCOB IS CIa4yM 9K3aMmeHa B 10-om cemecTpe:
1. OcobGeHHOCTH YCTaHOBOK ¢ (PMKCUPOBAHHOM MUIICHBIO U YCTAHOBOK Ha KOJUIaiiepax.
2. VI3mepeHne uMIynbCOB YaCTHL] B MArHUTHOM T0JI€. THUIIBI MAarHUTHBIX CHCTEM.

3. ToaynpoBOmHHMKOBBIE ¥ CHUHTHUISIIMOHHBIE (HOEpPHBIC IETEKTOPHl B KAa4eCTBE BEPIIMHHBIX
JETEKTOPOB.

4. Herexropsr straw u TPC.

5. PaznuyHble TUIIBI KAJIOPUMETPOB U UX CPABHEHHUE.

6. DaxTopsl, ONIPENEIIAIOLIUE pa3pelieHUe KaTOpUMETpa.

7. MIOOHHBIE IETEKTOPBI HAa KOJUIalIepax.

8. MeTtozp! MACHTU(HKAIINH YACTHI] IO BPEMEHH MPOJIeTa U 10 CKOPOCTH.

9. OcoOeHHOCTH HEHTPHUHHBIX JETEKTOPOB IPU H3YyYCHHHM KOCMHUYECKHX, PEAKTOPHBIX H
YCKOPHUTENBHBIX HEUTPUHO.

10. Front-end u Tpurrepnas anekrpoHuka. CTaHIapThl HIEKTPOHHUKH.
11. @yHKIIMU CUCTEMBI COOpa TaHHBIX U €€ B3aUMOJICHCTBUE C TPUTTEPHON CUCTEMOM.
12. Cnyualinbie COBIIaJICHHS, TPOCUYETHI. MepTBOE BpEeMS U €r0 NCTOUHUKH.

[Ipumepsl 5K3aMEHALMOHHBIX OUIIETOB

B 9 cemectpe:

burer 1.

1.®u3nueckas cyTh U3nydeHus BaBnnoBa-YepeHkoBa 1 €ro CBOKCTBA.



2.00BSICHUTD SIBIIEHHE MHOTOKPAaTHOTO PacCesHUs U KaK OHO MPOSIBISETCS B SKCIIEPHMEHTE.
buner 2.

1.JIaBuHHOE ycuieHue u padboTa MporopIHOHATBHOTO CYETYHKA.

2.DOTOYMHOXHTENIN U UX XapaKTEPUCTUKHU.

buner 3.

1.Pa3nuuHble pexXxUMBbI pabOThI ra30pa3psiiHbIX JETEKTOPOB.

2.CpaBHUTH XapaKTEPUCTUKHU JIBYX BUJIOB M3JIyUCHHUS: YEPEHKOBCKOTO M TOPMO3HOTO.
buner 4.

1.Onucarb OCHOBHBIE BUJIbI B3aUMOZIEHCTBUS (DOTOHOB C BEILICCTBOM.

2.00BSICHUTD 3aBUCHMOCTb HOHM3ALMOHHBIX IOTEPh OT UMITyiIbca B (popmyne bere-bioxa.
buner 5.

1.IToporoeeie u auddepeHnrambHbe YePEeHKOBCKHE CUETIHKH.

2.006mas cxema CUUHTUIUISIIIUOHHOTO JETEKTOpa.

B 10 cemectpe:

buner 1.

1.13mepeHrie UMIYIbCOB YaCTHI] B MATHUTHOM ToJie. TUITBI MAarHUTHBIX CHCTEM.

2.Front-end u TpurrepHas snekTporuka. CTaHIapThI JIIEKTPOHUKH.

buner 2.

1.0co0CHHOCTH HEWTPUHHBIX JETEKTOPOB MPH HM3YYCHWHU KOCMHUYECKHX, PEaKTOPHBIX H
YCKOPUTENIBbHBIX HEUTPUHO.

2.DakTophl, ONPEACIAIONINE PAa3PELUICHUE KAIOPUMETPA.

buner 3.

1.MroOHHBIE IETEKTOPHI Ha KOJUTaWAepax.

2.CnyyaiiHple COBIICHUS, IPOCYETHI. MepPTBOE BpEMS U €r0 HCTOUHUKH.

buer 4.

1.OyHKIIMU CUCTEMBI COOpa TaHHBIX U €€ B3aUMOJICHCTBUE C TPUTTEPHON CUCTEMOM.

2.Pa3uyHbIe TUIBI KAJTOPUMETPOB U UX CPABHEHUE.

buner 5.

1.ITonynpoBOMHUKOBBIE W CIMHTHUISIIMOHHEIE (uOEpHBIE JETEKTOPHl B KAadeCTBE BEPIIUHHBIX
JETEKTOPOB.

2.0co0eHHOCTH YCTaHOBOK ¢ (DMKCUPOBAHHOM MHUIIICHBIO M YCTAHOBOK Ha KoJUIaiaepax.

Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUHU C IMMPOACMOHCTPUPOBAHHBIM YPOBHCM IOATOTOBKH;
OLICHUBAHWE IIPOU3BOAUTCA Ha YCMOTPCHUSA OK3aMCEHATOpa B COOTBETCTBUH C OCOOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.



Onenka "xopomo" (5 OamioB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUM olleHWBaHMS 3HAHUK OOydYaroIIeMycs MPEJOCTaBIseTCs BpeMsl Ha IMOJITOTOBKY Ha
ycMoTpeHue 3k3aMeHaropa. Omnpoc oOywaromierocss mo OWJIeTy Ha YCTHOM JK3aMeHEe He JOJDKEeH
MIPEBBIIIATH OJJHOTO aCTPOHOMHUYECKOro yaca. OleHnBaHuEe 3HAHWM MPOU3BOAUTCA B COOTBETCTBUU C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COACPKAHUEM TUCLUIUIMHEI.



