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|. Heau n 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Iporpamma kypca «IKCnepMMeHTAIbHbIE MeTOAbl B siepHO (pu3MKe» COCTaBjcHA B
coorBercTBUH ¢ TpeboBanusmu PI'OC BO no nanpasienuio noarorosku 03.04.02 dusuka).

Heans nporpaMmsl - MO3HAKOMUTH CTYACHTOB C OCHOBHBIMU MTPOLIECCAMH, MPOUCXOISIIUMU
IpU B3aWMOJEWCTBUU SJIEMEHTApPHBIX YacTUIl W TraMMa-KBAaHTOB C BEIIECTBOM, a TaKXke C
AKCIEPUMEHTAIbHBIMA METOAMKAMU UCIIOIb3YIOIIME JaHHBIE MPOIECCHI ISl PErUCTPALIMH YaCTHII,
MPUMEHSIEMbIMU B SiEpHON (PU3MKe U (U3MKE AIEMEHTAPHBIX YacCTHIl. 3HAYUTEIbHOE BHUMAaHHE
YACIIEHO OCOOCHHOCTSIM B3aUMOJCHCTBUSL 3apSKEHHBIX M HEUTPAJIbHBIX YACTHUI[ C BEIIECTBOM,
OMMCAaHUIO OCHOBHBIX XapakTEPHUCTUK JETEKTOPOB (U3MKKM YACTHI], a TaKXkKe pPa3InYHbIM
METOJIMKAM UICHTH(PUKAIIH.

1. MecTo nucuunymmusl (MoayJs) B ctpykrype OIIOII BO

JucturnmuHa «OKCIIepUMEHTaIbHbIE METOABbl B SACpPHOW (HU3MKE» BXOIUT B YaCTh,
dbopMUpyeMyIO ydaCTHHUKaMHU 00pa30BaTelbHBIX cooTHOomeHuH, 6:10ka b1 OITOII mo HanpaBieHUIO
03.04.02 ®wuzuka. OHa sBISETCS OCHOBOM TakKMX HAy4YHBIX JUCUMIUIMH Kak «HelTtpuHHas
acTpodusnkay, «IKCIEPUMECHTAIBHBIC METOABI B acTpo(H3MKE BBICOKMX JHEpruii» u T.m. Kypc
repedpacbiBaeT MOCT OT TakKUX OO0IeoOpa30BaTeIbHBIX MPEIMETOB KaK KBAaHTOBAas MEXaHUKAa
KBAHTOBAs JICKTPOJIMHAMUKA K CIIELIKYpCaM IO YKa3aHHBIM BBIIIE TUCIUIUIMHAM.

W3ydyeHne AaHHOW AMCUMIUIMHBI OMUPACTCS HA 3HAHUWA, MOJY4YEHHBbIE NpPU HU3YYCHUU
TUCHUIUINH OakanaBpuara: «Bpicmias wmatemaruka», «ATomHas ¢usnka», «Teopernyeckas
busukay, «SnepHas usuka» u «B3aumoneicTBUE U3ITYUSHHI C BEILIECTBOMY.

[Iporpamma Kypca OpeHTUPOBAaHA HA TEMATHUKY HAYYHBIX MCCICIOBAHHI, Pa3BUBAEMBbIX
kadenpamu gusndeckoro (hakyiabTeTa.

I11. TpeGoBaHusi K pe3y/IbTaTaM OCBOCHHUSI M CLUTINHBI

[Ipouiecc w3ydyeHHs] AUCUMIUTAHBI (MOMAYNS) HampaBieH Ha (HOPMHPOBAHHUE CIEIYIOIINX
KOMIETEHIIH:
- CriocoOeH UCToTb30BaTh aCTPO(YU3NIECKUE METO/IbI B HayuHbIX HccieaoBanusx (ITK-1);

Ilepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILVINHE (MOAYJII0), COOTHECEHHBIX C
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus HNuaukatopsl Pe3yabTaThl 00yueHHs
KOMIIeTEHIUI
ITIK-1 HJIK nk1a 3HATB. OCHOBHBIC TTOHATHUS
Crnocoben 9KCIIEPUMEHTAJILHBIX METOOB A/IEPHOMN
UCIOJIb30BATh ¢bu3ukwy,
actpoduzuyeckre | OONBIIMHCTBO U3 KOTOPHIX MPUMEHSETCS B
METOBI st (u3nKe AIeMEHTAPHBIX YaCTHIL: TOTEPH
OTTCaHHS SHEPTHH YACTHII TP MIPOXOKJICHUN Yepe3
MIPOILIECCOB B BEIIIECTBO, MHOI'OKPAaTHOE paccesHue,
acTpOopU3NYECKUX | TOPMO3HOE H3inydeHue, Gporodrp ek,
HCCIIeIOBAaHUX KomnroHoBckoe paccesHue, poxJIeHHe nap u

T.AO. A Taxke 3HaTh OCHOBHEIC JACTCKTOPHBIC
MCTOOHWKHU, UX MAPAMCTPLI U 0COOEHHOCTHU
MMPHUMCHCHUS.

YMerTn. OIICHUBATb XapPaKTCPHBIC
@Hanecxne BCJIMYHHBI J€TCKTOPOB
QJICMCHTAPHBIX YaCTUIL: TOYHOCTb U3MCPCHUA
HMOHMN3AUOHHBIX IMTOTCPb, TOYHOCTH




H3MEpEHUsl BPEMEHH IIPOJIeTa
CHMHTUJIISILIUOHHBIM CUETUUKOM,
9HEPreTUUECKOE pa3pelieHNe KaTOPUMETPbI
U J1.p.. YMeTb pelaTh 3a/1aui, CBsI3aHHbIE C
pa3paboTKOIl HOBBIX CUCTEM PETHCTPALUU
YaCTHII.

Bnaodempw: npocTeiilinMyu METOJaMU OLIEHKH
IPOLIECCOB, IPOUCXOIAIINX MIPH
MIPOXOKJAEHUU (PETUCTPALIMK) YACTHIL B
JIETEKTOpax IEMEHTAPHbBIX YaCTHUI]

1V. Conepikanue U CTPYKTYpa THCHUIIMHBI (MOZYJIs1)

OOBeM TUCHHITIMHBI COCTABIISIET 2 3aYETHBIX SIUHUIIBI, /2 9acoB,

B TOM umclie 49 4acoB KOHTaKTHOU PabOTHI.

3aHATHS TPOBOIATCS TOJBKO B OYHOW (opMe OOydYeHUs C MPUMECHEHHWEM JMCTaHIMOHHOTO
KOHTPOJISI CAMOCTOSITENIbHOM pabOThI CTY/IEHTOB. DIEKTPOHHON U TUCTAHIIMOHHOW (opM 00ydeHUS
HE MPeyCMaTPUBACTCS.

Ha npakTryaeckyro moiroTOBKY OTBOAMUTCS 18 ayTUTOPHBIX 4acoB (BO BpeMs MPAKTHUECKUX
3aHATUR).

dopma NPOMEKYTOUHON aTTeCTAllUu: 3aUET.




4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JaCcoB

Ne Pa3gen nucuMnInHbI/TEMa = Buasbl yueOHoii paboTsl, DopMbI TEKYLIET0
n/H w o | BKIIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4aromuxcs, KOHTPOJS
g E NPAaKTHYECKYIO OJATOTOBKY M TPY/0eMKOCTh ycneBaemMocTn;
@ ? S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = c:i KonrakTHasi padoTa npenoaasareJis ¢ « aTTecTaluu
3 & Z8 00y9aronuMHucst Z (no cemecmpam)
18|82 £z
=4
2 £ é Jlexuun Cemunapckue/ | Koncyun E S
5 ° NpaKkTu4eckue/ | Tauuu g :‘
= E[ JaabopaTopHbie z
3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pasden 1. Ilpoxoscoerue msicenvix yacmuy uepes geujecmso. 1 121 4 4 4 0,1 4
2 | Pazoen 2. Ilpoxooicoenue 31eKmpoHO8 uepes euyecmeso. 1 6,2 2 2 2 0,2 2
3P Omnpoc, pemieHue
asoen 3. IlpoxoswcoeHue y-K8aHMO8 uepes euecmeo. 1 6,1 2 2 2 0,1 2
4 | Pazoen 4. OnexmpomachumHvle TUSHU 1 8,1 2 2 2 0,1 4 3ajlat Ha
MPAKTUYECKOM
5 | Pazoen 5. Ilpoxosicoenue adpoHos uepes seuyecmao 1 8,1 2 2 2 0,1 4 pa CeKo
3aHSITUA
6 | Paszoen 6. Ilupoxue ammocghepmvie 1ueHu 1 6,1 2 2 2 0,1 2
7 | Pazoen 7. Memooul pecucmpayuu uacmuy u npubopol 1 |10.2 2 4 4 0,2 2
8 | Pazoen 8.Paduayus, paduoakmuenocms u 3auuma om 1
paouayuu 7,1 2 2 2 0,1 3
3auér
KCP
KO#TpOJIB 8
Hrtoro yacos 72 20 20 1 23




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs V4ebno-
METOJMYECKOE
OueHou”oe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoemMkocTb CPEJICTBO obecneuenue
UA CAMOCTOATCIBHO PAOOTRL oy iernsa (uac.) pea CaMOCTOSITEJIbHON
paboThI
T'oroBoe pemenue
B Teuenue
1  |Bce pa3gensl Pemenue 3anau 20 3271241 B [1-2]
cemecTpa
IIMCBMECHHOM BHC
IToAroToBKa K JMCKYCCUM Ha MPAKTHYECKHUX . . B Teuenue
1 A JHCKy P Pabora c yueOHoii tuTeparypoit 3 Juckyccus [1-2]
3aHATUAX cemecTpa
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI IO TUCIUTIINHE (Yac) 23




4.3. Conep:xaHue yueOHOro MaTepuasa

Pasoen 1. Ilpoxooicoenue masxicenvix uacmuy uepes 8eujecmeo.
1. Wonwusammonnsie morepu, popmyna bere-broxa, Ddpdexr mioraoctu, [Tnato ®epmu, dE/dt min.
2. d-snexrponsl. [lepBudnast u momHas noHu3amnus . Yucno d-anexkrponoB. @opmyna Pesepdopna.
3. ®nyKkTyanuu HOHH3AIMOHHBIX MOTepb. Dnykryanun ["aycca. @nykryarnuu Jlanaay.
OnyKTyaluu sl CBEpXTOHKUX CJIOEB.
4. Cssa3b mpober-3Heprus. Pazdopoc mpo6eros .
MHuorokparHoe paccesiaue. CpeqHexBaaparuunoe 3HaueHue yrina. @opmyna Poccu. Obnacts
npuMenumoctu Gopmynsl Poccu. Teopus Momnbsepa
6. dynxuuu pacrpeneneHus mno yriy. [lonepednoe cmenienue.

o

Paszoen 2. Ilpoxoscoenue anexmponog uepes eeuyecmeso.
1. OcoGeHHOCTH MOHMU3AIMOHHBIX TOTEPb, MHOTOKPATHOTO paccesHus, mpoodera.
2. Topmo3Hoe u3inydenue 3nekTpoHoB. Teopust bere—Iaiitnepa. Cnexkrp uznyuenust [lorepu
SHEepruu Ha uznyudeHue. Kpurnueckas sneprusi. Panuanuonnas equHuia .
3. VmioBoe pacnpezeneHue Y-kBaHTOB. DIyKTyalluy OTEPh SHEPTUU Ha H3ITYICHHUE.

Paszoen 3. Ilpoxoscoenue y-keanmos yepes eujecmaeo.

1. OcoGeHHOCTH TPOXOKACHUS HEUTPATBbHBIX YacTuUIl uepe3 BemiecTBo. Koadd. mormomenusi.
JlnvHa moronieHusl.

2. ©®orodddext. Ceuenune. 3aBUCUMOCTb OT SHEPTUU. YTIIOBOE paclpeiesieHUE 3JIEKTPOHOB.

3. Dddexr Komnrona. [TonHOe ceueHne. DHEPreTUUECKOE U YITIOBOE paCIIpPEICIICHIE
paccesiHHBIX Y-KBAaHTOB JHEPreTHUECKOE U YIIIOBOE paclpeesieHue dJIeKTPOHOB.

4. Poxpnenue nap. [lopor peakuuu. KoappuiueHT nomomnieHus y-KBaHTOB B IIPOLIECCE POKACHUS
nap. Pacnipenenenue sHEpruu MKy AJIEKTPOHOM U MO3UTPOHOM. YTIIOBOE pacrpeesieHue
AJIEKTPOHOB.

5. Cymmapubiii k03()PHUIIHEHT MOTIONIEHUS Y-KBAaHTOB.

Pazoen 4. nexTpoMarHuTHbIC JTUBHU
1. KauecrBenHas kapTuHa. MakcumyM 3HeproBulienenus. [Ipogonsabiii mpoduis tuBHA. Pazmep
JIMBHS B TSDKEJIBIX M JIETKMX BEIIECTBaxX. JIMBHU OT 3JEKTPOHOB M Y-KBaHTOB. [lonepeunslii
pa3Mep JUBHS.

Pasoen 5. Ilpoxoscoenue adponog uepes eeuyecmeo
1. TlIporon. SnepHslii mpober.
2. m-Me30H. SInepHsIi mpober
3. AJpoHHBIE JIMBHH B IJIOTHOM BEIIECTBE.

Pazoen 6. lllupoxue ammocgepHvle 1usHu
1. OcobeHHOCTH aAPOHHBIX U AIEKTPOMArHUTHBIX JIUBHEHN B aTMOCdepe.

Pazoen 7. Memoowi pecucmpayuu uacmuy u npubopoi.
1. HaznaueHue ¥ OCHOBHBIE TapaMETPhI AETEKTOPOB AIeMeHTapHbIX yacTull. Habmonaemble
YacTHUIb (3apsKeHHbIe, HeUTpanbHbIe). [IpuHIUN nAeHTHDUKAIIMY 3IPSKEHHBIX YacTHUII.
2. Meroap! peructparun yactuil. O60CHOBaHNE HEOOXOIMMOCTH yCHJIeHHs curHana. OCHOBHBIC
JETEKTOPHBIE TEXHOJIOTUH, UX IapaMETPbI, IPEUMYILIECTBA U HEJOCTATKH.
3. CumHTWUIATOPHI. THIIBI CHUHTHIUTTOPOB. MeXaHU3MBbI CIUHTHILIAIMN. KoHBepcnoHHas
apdexruBHOCTh. OTHOIIEHHE o/ . BpeMsi BBICBeUHBaHUSL.
4. OcHoBHbIe MeToAbI peructpanuuu ceera. DIOY. Tunsl portokaronos. Ksanrosas 3pPpexkTHBHOCTD,
CIIEKTpaJIbHAsl YyBCTBUTEIBHOCTh, HHTETPAJIbHASL YyBCTBUTEIBHOCTD.
5. Koaddumment sropuanoit smuccuu. OcHoBHBIE BUaABI DY, Tribl AuHOA0B. TpeboBaHue K
CTaOMIIBHOCTH HanpspkeHUs nutanust GOY.
Mymbr @oToymHoxkuTenen. @Y B MAarHUTHOM TOJIE.
7. AmmuryaHoe pazpeuienue . GnykTyaun KackaaHbIX mporeccoB. GnyKTyanuu B ciaydae aa-

o



10.

11.

12.

13.

14.

15.

16.

17.

HeT. OnykTyanus ynuciaa GoToMeKTpoHOB. DykTyannn KodhuireHTa yCuieHus .
DHepreruueckoe pazpemienue OIY.

®dopma uMITysIbca HarpshKeHus Ha Bbixone ¢ @DY. Beibop ontumansHoM RC-ienouku st
HAWTYYIIEro aMIUTUTYIHOTO Pa3peIIeHusl.

BpemenHoe paszpelieHne CHUHTUUIALIMOHHOTO cueTurnka. KoHeuHoe Bpemsi BEICBEUMBAHUS
cuuHTIILIsITOpa. KoHeunoe Bpems coopa ceera. DDY. Pazdpoc BpeMeHH MPOXOXKICHHS JTAaBHHbI
yCUJICHUSI.

UYepenkoBckue neTekTopsl. OTKpbiTHE siBieHUs. KauecTBeHHas npupoaa siBineHusi. OCHOBHbIE
CBOICTBA YEPEHKOBCKOTO M3Ty4eHUs. YepeHKOBCKHIA yroil. IHTEHCHBHOCTH YePEHKOBCKOTO
n3inydenus. lomsapuzanms.

[Toporossie cueTurku. OCHOBHBIE MaTepUabl paguaropoB uznydeHusi. OCHOBHBIE HCTOYHUKHU
JIOTIOPOTOBBIX CpadaThIBaHUM.

CueTurKH ¢ UCNOIB30BaHUEM YepeHKOBCKOro yra. J{uddepenunansupie cuetTynku. CHeTyuk
@urya. RICH. DIRC. ®okycupyrommii RICH.

Peructparus 4epeHKOBCKOTO CBETa IMHUPOKUX aTMOC(epHbIX JTUBHEH. Pa3nenenue aqpoHHbIX U
ANIEKTPOMArHUTHBIX JIMBHEH B YEPEHKOBCKUX TEJIECKOMAX.

CxopocTs apeiia HOHOB U 3JIEKTPOHOB B rase. PekomOunanus. TpeOboBaHue Ha CPOACTBO K
AIIEKTPOHY JJIS Ta30B, UCTIONIB3YEMBIX B IETEKTOPAX.

Mexanu3sm razoporo ycuienus. Koadduument razosoro ycuienus. [lepBbiii 1 Bropoit
koa¢¢unents Tayncenaa. TpeboBanue k pabouemy rasy. [IpocTpancTBeHHOE pa3perieHue.
Knactepnsliit ahext. AMIIIUTYIHOE pa3pelieHre MPOnOPIHOHATBHON KaMepBhI.

CueTurKHK MOJIHOTO HOIOUIEHUS (KaJOpUMETPbI). 3aBUCUMOCTb SHEPTEeTHUECKOITO
paszpeiieHus ot sHepriur. OCHOBHBIEC BUJIbI KaIOPUMETPOB. TOUHOCTH U3MEPEHHSI KOOPAUHATHI
raMMa-KBaHTA.

[MonynpoBoaHuKoBbIe HeTekTOphl. Kpemuuenbie @DV (SiPM).

Paszoen 8. Paouayus, paouoakmusHocms u 3auuma om paouayuu.

1.

2.
3.

OcHoOBHBIE OoTpesiesieHns. AKTUBHOCTD paaruoHyKJIUI0B. [lornonenHas go3a. DKCIO3UIIMOHHAS
no3a. Jlo3a B oprane uiv TKaHU. DKBUBaJEHTHas 103a. D¢ deKkTuBHas 103a.

Bo3snelicTBue HOHU3UPYIOIIETO U31yYEHUS HA TKAHU U OPTraHU3MBl.

Hcrounuku paauanuu. EcrecTBeHHas paln0akTUBHOCTb. MICKYCTBEHHbIE HCTOUHUKHU.
Comnocrasnenue 103. OneHka /103 0T IOTOKa MUHUMAaJIbHO HOHU3UPYIOIINX YacTUI U OT
raMMma-KBaHTOB.

Hopwmel 06myuenus. Bosmoxnsbie nocneactsus. CpaBHEHNE paJUallMOHHBIX PUCKOB C IPYTUMHU
MCTOYHUKAMH OMACHOCTH.

4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne pazpena un HanmenoBanue cemuHapos, Tpyno | Ouenounsle | Dopmup
n/m TEMBI MPAKTUYECKUX U JTaO0PaTOPHBIX eMKOCT CpelcTBa yeMble
JVICTIATUTHHEI pabor b KOMIIETE
(MomyJs) (gacel) HIUU
1 2 3 4 ) 6
1. Tema 1 [Tpox 0K ICHUE TSDKEIIBIX YaCTHIL Yepe3 5 Pemenue
BEILIECTBO 3a/1a4
2. Tema 2 [TpoxoskICHHE FTEKTPOHOB Yepe3 5 Pemienue
BEIIIECTBO 3a/1a4y
3. Tema 3 ITpoxos/IeHHE Y-KBAHTOB Yepes3 5 Pemenue TK-1
BEIIIECTBO 3ama4
4. Pemenue
Tema 4 DIIeKTPOMATHUTHBIE JINBHH 2
3a/1a4
5. Tema 5 Pemenue
ITpox0’K/IeHHE aJPOHOB Yepe3 BEIIECTBO 2 sanay




6. Pemenue
Tema 6 [Iupokue aTMoCcdhepHbIC TUBHH 2
3amaq
7. Tema 7 MeTobI pErucTpalny YacTyIl 1 4 Pemenne
MIPUOOPEI 3a7a4
8. Tema 8 Pannanus, paoaKTHBHOCTh U 3aI1Ta 5 Perienue
OT pajManuu 3a7a4

4.3.2. llepeyeHb TeM (BOMPOCOB), BHIHOCMMBIX HA CaAMOCTOSITEJIbHOE W3yYeHHE CTYJIeHTAMH B
paMkax camocrtositeabHoil padoTsl (CPC)

Bun Komnnuec
Ne . Pexomennyema
Tema CaMOCTOSITEJIbHOU 3ananue TBO
HE/I. s IUTepaTypa
paboTHI 4acoB
1. Bce Tembl - peleHue 3aaa4 - pELINTh 3aJa4y Bes 20
- BBIBECTH (OpMYITy | peKOMEHayeMa
s IUTEpaTypa
Bes
2. Bce temsbr [Toxroroska k 3au€ry peKoMeH ryema 2
s IuTeparypa
3. Tekymre KOHCYIbTAUN 1

4.4, MeToauueckue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEIbLHOM paﬁon CTYACHTOB

CamocrodrenbHas paboTa pealu3yercs:

1) HemocpencTBeHHO B MPOIECCe ayTUTOPHBIX 3aHATUM, TP PEIICHUH 3a/1a4.

2) B xoHTakTe ¢ mperojaBarelieM BHE pAMOK PACIHCAHUS - Ha KOHCYJIbTAIMAX M0 Y4eOHBIM
BOIIPOCaM, B X0J1€ TBOPUECKUX KOHTAKTOB, PH JIMKBUAALNHN 3aJ0JKEHHOCTEH, TpH
BBITIOJTHEHUY UHIUBUYaIbHBIX 3aaHAN U T.[.

3) B 6ubnmoreke, 10Ma, B OOMICKHUTHH, Ha Kad)epe TPHU BBIMOJHECHUU CTYJACHTOM YUYEOHBIX
TBOPYECKHUX 3a/a4.

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPH HAJIMYUH)
KypcoBbie paboThl HE TUIaHUPYIOTCS.
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V. Y4ueOHo-MeTOAMYeCKOE U MH(OPMALTMOHHOE o0ecniedeHne JUCHUNIMHBI (MOIYJIA)
a) nepeuens 1UmMmepamypbl

OCHOBHAS IUMepamypa

1. DKcrepuMeHTaabHas sjaepHas pusuka [DNeKTpoHHBIA pecypc] : yueOHUK : B 3 T. - DIEKTPOH.
tekcToBble naH. - ObC "Jlanp". - Heorpanuy. noctym. — T. 1 : @usuka aromuoro sapa / K. H. Myxus. -
Mockaa : Jlans, 2009. - 336 c. : un. - ). - ISBN 978-5-8114-0740-8

2. OmnyuuHn, A. 1. DxcriepuMeHTaIbHBIE METOIBI SACPHON (DU3UKH [ DIEKTPOHHBIN pecypc] : yueOHUK
/ A. TI. OnyuuH. - DIEKTPOH. TeKCTOBbIe AaH. - HoBocubupck : U3n-sBo HI'TY, 2010. - 221 c. ; Her. -
OBbC "Pykont". - Heorpanuy. noctyi. - ISBN 978-5-7782-1232-9

O0ONONHUMENbHAS TUMepamypa

1. Teoperuueckas ¢uszuka [Dnekrponnsiii pecypc] : B 10 1. / JI. . Jlanmay, E. M. Jludmmun. -
DneKTpoH. TeKcToBbIe AaH. - M. : ®U3MATIINUT, 2002 - OBC "Jlanp". - Heorpanuy. goctyn. - ISBN
592210053X. - T. 4 : KanToBas snekrpoaunamuka / B. b. bepecrenkuii, E. M. JIudmmn, JI. II.
[TurtaeBckuii. - Mocksa : ®usmariur, 2006. - 719 ¢. : ui. ; 22 cM. - ). - bubnuorp. B mpumed. - ISBN
5-9221-0058-0

0) nepuoouueckue u30anusl

- HCT HeO6XOI[I/IMOCTI/I.

B) CRUCOK ABMOPCKUX MEMOOUUeCKUXx papabomox

1. B cucreme obpasoBatensHoro moptana UI'Y (http://educa.isu.ru/) pa3menieHsl METOIUYECKHE
MaTepualtbl ¥ 3aJaHUs 110 TAHHOMY KypCYy.

2) baszwi aCZHHle, MH¢OPMCZ1¢MOHHO'CT’ZPCI80HHble U nouckoevle cucniembal

1) http://library.isu.ru/ru

2) DU3 «bubmmorexy https://isu.bibliotech.ru/

3) OBC «Jlanb» http://e.lanbook.com/

4) BBC «PykonT» http://rucont.ru

5) DBC «Aiibykey http://ibooks.ru

6) BeoO-ctpanwuma Particle Data Group http://pdg.lbl.gov/



http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://pdg.lbl.gov/
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V1. MaTepuajibHO-TeXHUYECKOe oDecriedeHne TUCHUNINHBI (MOTYJIs)

6.1. YuedHo-1a00paTopHOe 000py10BaHMeE:!

VYyebnas ayautopusi ajsi npoBefeHus 3aHaTuil. Mcnosb3oBaHue rio0anbHON KOMITBIOTEPHOM CETH
MO3BOJISIET 00ECIEYUTh JOCTYIMHOCTh MHTEpHET-pECYPCOB U pean30BaTh CAMOCTOSITEIbHYIO paboTy
CTyJIeHTOB. Ha JIeKIusaxX MOryT MCIOJIb30BaThCsl MYJbTUMEINWHBIE CPEJICTBA: MPOEKTOP, EPEHOCHOU
9KpaH, HOyTOYK. Mcronb30BaHue crenualn3upoBaHHOTO MIPOrPaMMHOTO OOecTieueHus sl U3yueHus
IMCUUIUIMHBL HE TpeOyeTcst

Martepuanbl: HaydHbIE CTaThbU U MOHOTpadUU U3 PEICH3UPYEMBIX KYPHAJIOB, PacCMATPUBAIOIINE
COBpPEMEHHBIE MTOXO/IbI U UCCIIEIOBaHUS B (PU3HKE.

6.2. [IporpamMHoe obecneveHue:

CrangapTHbie CcepBUCHI THoOanbHOW ceTh VIHTEepHET, CcTaHJapTHBIC MPOTPaMMbl JUIsI TIOKa3a
MPE3CHTAIMK U TOKYMEHTOB B (hopmate pdf.

6.3. TexHnueckue M JIeKTPOHHBbIE CPeICTBA:
Bo BpeMst TIEKIIMOHHBIX 3aHATHI CTy/IEHTaM JIEMOHCTPUPYIOTCS Ha dKpaHe MaTepuaibl Kypca B
BHJIE ITPE3CHTALIMI.

VII. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

3amaun U3JI0KEHUS ¥ U3YUEHUS TUCIUILINHBI PEATU3YIOTCS B CIICAYIOMIHMX PopMax
JESTEILHOCTH

e JIeKIMH, HALIEJICHHBIE Ha [TOJyYeHHEe HeoOX01uMol NHPOPMALIK, U €€ UCII0Ib30BaHUE
IIPY pEeLICHUN IPAKTUYECKUX 3aau;

® INpaKTHYecKHe 3aHSTHS, HAIIPABJICHHbIE HAa aKTUBU3ALMIO TI03HABATENIbHOM 1€ATEIbHOCTH
CTY/IEHTOB U MPUOOPETEHHsS] UMU HABBIKOB PEILIEHHsI MPAKTUYECKUX M TPOOJIEMHBIX 33]a4;

® KOHCYJbTALMH — ©KECHEIEIBHO JUIS BCEX XKEJAIOIIUX CTYIEHTOB;

® CcaMOCTOsITeJbHAsi BHeayIMTOPHasi padoTa HampaBlieHa Ha MPUOOpPETEHUE HaBBIKOB
CaMOCTOATENIBHOIO PELICHUS 3a/1a4 110 TUCHHUIIINHE;

® TeKYLIMIl KOHTPOJb 32 JESITEIbHOCTBIO CTYAECHTOB OCYIIECTBISETCS Ha JIEKIIMOHHBIX U
MPAKTUYECKHUX 3aHATUSAX B BUJIE CAMOCTOSITENIbHBIX paboT

VIIl. OueHouynble MaTepHaJIbl AJI TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluu

®onn oneHouHbIX cpeacTB (POC) npeAcTaBieH B IPUIOKEHUH.

8.1.1. OueHOYHBIE CPEACTBA IS BXOJHOTO KOHTPOJIS

Jlis u3yyeHust JAHHOTO Kypca CTYJIEHT AODKEH 3HaTh OCHOBBI (DU3UKU U MHPOPMATUKH, YMETh
MIOJIB30BAThCA CTAaHAAPTHBIMU IIOMCKOBBIMM cepBUcaMu ceTd MHTepHeT. BXOAHONW KOHTPOIL 3HAHUHN
HE ITPOBOJIATCH.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS

B Tteuenue cemecrtpa, mocie OKOHYAHUs IEPBOM YAaCTH JAHHOI'O Kypca IMPOBOIAUTCS KOHTPOJIbHAS
paboTta: TOCiIe OKOHYAHHUS KaXJIOW TEMbI TMPOBOJUTCS JTUCKYCCHS, B KOTOPOH YYaCTBYIOT BCE
CTYIEHTHI (00CYX)Tat0TCsl 0COOEHHOCTH TEOPETUUECKUX MOJIETIeH, CPaBHUBAIOTCS Pa3InYHbIC
AKCIIEPUMEHTAJIbHBIE METO/IbI, AHAJTU3UPYIOTCS BO3MOJXKHBIE OIMMOKKM B OJKCHEPUMEHTaX W T.I.).
VYyacTue B AUCKYCCHUSX SBJSETCS 00s13aTEIBHBIM JIJISl BCEX CTY/ICHTOB.
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IIpumep 3a1aHUH KOHTPOJIBbHOI PadOThI:
1. a-yactuna ¢ kunHermueckod sHeprueid 40 MbsB mpoxoautr 1 cM B Bo3ayxe IpuU HOPMAaJbHBIX
ycnoBusix. OLIEHUTh HOHU3AIIMOHHBIE TTOTEPH.
2. IloporoBelii yepeHkoBckuil cuetynk aerekropa KEJIP umcmomb3yer asporenb C mokasaTesieMm
npenomuenns N=1.05 (mrotHocts 0.234 r/cM®), Tommmua asporens B cuerunmke 7 cM. OILCHHTH
J0TIOporoByio 3G (HeKTUBHOCTH /Tt KaoHOB ¢ 3Heprueit 1500 MaB 3a cyet 00pazoBaHus 0-3IEKTPOHOB
B a’porere.
3. Inon ¢ kunernueckoii sueprueit 1 ['5B npoxoaut 1 cm Boxabl. Haiiti oTHOCUTENbHBIE (DIYKTyalluu
MOHU3AI[MOHHBIX MTOTEPb.
4. Haiitu ipober nuona ¢ sueprueit 10 M»>B B Bo3ayxe, 3Has1,4TO AJIS HEPEIATHUBUCTCKON O-4aCTHUIIBI
npober B Bo3ayxe maercst cnenytoueit popmyoit: Ra =0.3T%2, rne R usmepsiercs B M,
aT—BMb»3B.
5. ITy4ok smextpoHoB € ummyiabcoMm 1 I'9B/c mposieTaeT yepe3 MarHUTHBIA CIEKTPOMETP (AUIOTBHBIN
MarHuT) COCTOSIIMI M3 MarHuTa JuimHOW 1 merp u mosiiem 1 Ti. Yron Biera 4acTHIl MOCTOSHHBIM.
OneHuTh MOMEpPEeYHOe OTKJIOHEHHE B MAarHUTHOM II0JIE Ha BBIXOJE M3 MarHuTa, CPaBHUTH JaHHOE
OTKJIOHEHHE C XapaKTEPHBIM CIBUTOM 3a cYeT AP PeKTa MHOTOKPATHOT'O PACCESTHUS B BO3/AyXE.
6. DnekTpon ¢ sHeprueit 3 I'»B mposeraer yepe3 CTaNbHYH MUIIEHb U HU3JIy4aeT TOPMO3HBIC Y —
KBaHTbl. OLEHUTHh TOJIIMHY MHILEHU, IPU KOTOPOM CpEIHUN yrojll MHOTOKPAaTHOTO paccesHUs
ANIEKTPOHA B MUILIEHU CPABHUTCS C XapaKTEPHBIM YTIIOM TOPMO3HOTO M3ITYYCHHUS.
7. OueHuTh MOTJOMIEHHYIO /103y B TEYEHUHU rojJa OT MOTOKAa KOCMHYECKHX MIOOHOB (10'2 CMZ*C).
CuutaTh MIOOHBI MUHUMAJIbHO HOHU3UPYIOIIMMH YaCTHIIAMU

11.3. OnieHouHbIE CpeACTBA ISl IPOMEKYTOUHOM aTTeCTalluu

OxoHuaresabHast OLeHKa pabOThI CTYAIEHTA B TEYEHHUE CEMECTPA IPOUCXOAUT Ha 3auyeTe. 3aueT
MIPOBOAMTCS B KOHIIE CEMecTpa B 3a4ETHYIO HEIeNo 1o Ousetam B ycTHOH dopme. BriBoa 00
ypoBHE C(HOPMUPOBAHHOCTH KOMITCTECHITUI IPUHUMACTCS MTPETIOaBATEIICM.

[pumep 6mieToB K 3a4€ty (Bcero 20 OUIETOB):
Buaer 1.

1. Nonnzanmonnsie norepu, popmyna bere-brnoxa, Dddexr mnornoctu, [Tnaro depmu, dE/dt
min.

2. CkopocTs aperia HOHOB U IEKTPOHOB B raze. PekomOuHanus. TpeboBaHe Ha CPOACTBO K
JIEKTPOHY AJIS I'a30B, UCIIOJIB3YEMBIX B AETEKTOPAX.

Buaer 2.

1. d-snextponsl. IlepBuuHas M mnonHasg uWoHM3auusA. Yucao J-anextpoHoB. Dopmyna
Pezepdopna.

2. CyeT4MKHM C WUCIOJIB30BaHUEM YEPEHKOBCKOro yria. JuddepeHunanbHble CUETUUKH.
Cuetunk ®@utya. RICH. DIRC. ®okycupyrommuii RICH.

Buaer 3.

1. ®nykTyauuu WOHW3AaUMOHHBIX MOTEepb. @uykryamuu [aycca. duykryanum Jlanpay.
@uryKTyaluu Ui CBEPXTOHKHX CIIOEB.

2. Iloporosbie cueTunkd. OCHOBHBIE MarepHalibl paauaTopoB u3nyudeHus. OCHOBHbIE
MCTOYHUKH JI0 TIOPOTOBBIX cpabaThIBaHUI

Buaer 4.

1. MHorokpatHoe paccesHue. CpeaHekBaapaTuyHoe 3HaueHue yria. Popmyna Poccu.
O6macte mpumernmoctu Gopmyiel Poccu. Teopust Mosnbepa.

2. UYepenkoBckue nerekTopbl. OTKpbITHE sBiIeHUA. KauecTBeHHas npuUpona SIBICHUS.
OCHOBHBIE CBOWMCTBA YEPEHKOBCKOTO M3IydeHUs. UepeHKOBCKUHU yroiy. MIHTEeHCHBHOCTH
4epeHKOBCKOro usnyuenus. [lonspusanmst.

Buaer S.

1. @yHKIMY pacnpeeneHys 0 yrily Ipd MHOTOKpaTHOM paccessHuM. [lonepednoe cMelieHue.

2. BpemenHoe pa3penieHre CUMHTHUISIUOHHOTO cueTunka. KoHeuHoe BpeMsl BHICBEUMBAHMS
cuuHTIIIIITOpa. KoHeuHoe BpeMmsi coopa cera. PDY. Pazbpoc BpeMeHH MPOXO0XKIECHHUS
JIAaBUHBI YCUJICHUS.
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Paspaborumnkmu:

Kanmunar gusuko-MareMaTHYeCKUX HAVK E.A. KpaBueHnko

[TporpamMma paccMoTpeHa Ha 3aceanuu kadeapsl o0uieit u kocMudeckoi husuku UT'Y
« 22 » _mapra 2024 .

IIpotokon Ne _8 | 3aB. kadempoii % B.JI. Ilanepusrii

Hacrosimmasi mporpaMMa He MoOKeT ObITb BOCIPOU3BEJeHA HH B Kakoil ¢opme 0e3

NpeBAPUTEIHLHOT0 MMCHMEHHOT0 pa3penieHusi Kadeapbl-pa3padoTuynKa MporpaMMbl.



