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1. Ilepedenb NJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTATaAMH OCBOCHHS 00pa30BaTeJbHON MPOrpaMMBbl.

Ilenp Kkypca MO3HAKOMUTH CTYJIEHTOB, CIEHUAIM3UPYIONIMXCS Ha Kadeape QHU3UKU
JJIEMEHTApHBIX YaCTHUL], C OCHOBHBIMU COBPEMEHHBIMU HEYCKOPUTEIIBHBIMHU 3KCIIEPUMEHTaMH B
¢u3uke HdIEeMEHTapHBIX dYacTull. B Kypce pnaercs omnmcaHue Haubonee aKTyalbHBIX
9KCHEPUMEHTOB JIaHHOTO pasjena (U3MKM 4YacTul, B YaCTHOCTH, paccKasblBaeTcsi 00
HKCIEPUMEHTaX II0 TOMCKY MacChl HEMTPHHO, MOWUCKY IBOWHOrO OeTa-pacmana, HU3Y4EeHHUIO
ocUWUIANMA HelTpuHo. Takke naercs INpelcTaBlieHHEe O HAOIIOJACHUU KOCMUYECKMX YaCTHIL
BBICOKMX PHEPTUN M CBEPXBBICOKMX YHEPTUN M 00 IKCIIEPUMEHTAX IO MOUCKY TEMHON MaTepHH.

[lens kypca [IO3HAKOMUTh CTYJIEHTOB, CIELUAIU3UPYIOUIMXCS Ha Kadeape QU3UKU
AJIEMEHTApHBIX YaCTHI], C OCHOBHBIMH COBPEMEHHBIMU HEYCKOPUTEIbHBIMU SKCIIEPUMEHTAMU B
¢u3uke yactul. B kypce naercs onMcaHue Haubojee aKTyalbHBIX HKCIEPUMEHTOB JaHHOTO
paszziena (U3UKM YaCTHI], B YACTHOCTH, PAacCKa3bIBaeTCs 00 AKCIEPUMEHTaX IO MOUCKY MAacChl
HEUTPUHO, TIONCKY JBOWHOrO OeTa-pacriaja, W3yuyeHUI0 OCIWLIAINA HeHTpuHO. Takke maercs
npe/CTaBiIeHue O HAOMIOACHWM KOCMHUYECKHMX YaCTUIl BBICOKMX HSHEPIHMd M CBEPXBBICOKHX

SHEPruil u 00 SKCIePUMEHTAX IO

IIOUCKY TEMHOU MaTCpHHU.

JuctumimHa HarelieHa Ha GOpMHPOBAHKE Y BBITYCKHUKA CICIYIONICH MTpodeccroHanbHON

KOMIICTCHIIN U

Pe3ynbTaThl 0CBOCHHUS
00pa3oBaTeNbHOM MPOrpaMMbl
(KOMIIETEHIINN )

MuaukaTopsl

Pe3ynbTaThl 00yueHus 1o
ITUCLIUTUIMHE

ITK-1 Crioco6HOCTH
MCIIOJIb30BATh
CTeINaTN3UPOBAHHBIC
3HaHUS B 00JacTu GU3UKU
[PH TIOCTPOCHHUH
TEOPETUYECKUX MOJeneil
(bU3UYEeCKUX SIBJICHUN U
MPOIIECCOB B COOTBETCTBUU C
MpoQuIeM MOATOTOBKH B
3aBUCHUMOCTH OT CHEIH(PUKU
00BEKTa UCCIIEOBAHUS

MK 1.1 [Tpumensier
CIHEeIMATU3UPOBAHHBIC 3HAHUS B
ob6sacTu HGU3UKK pU
BOCIPOU3BE/IEHUU Y4eOHOTO
MaTepuaia ¢ TpeOyeMol CTeeHbIO
HAYYHOI TOYHOCTH H MOJTHOTHI.

MK 1.2 Ucnonp3yer
CHelHaIU3UPOBAHHBIE 3HAHUS MTPU
MPOBEICHUH HAyYHBIX W3BICKAaHUN
B N30paHHOI 00J1acTH

I1K 1.3. Beibupaer nauboiee

b exTUBHBIE METOIBI
MOCTPOCHHS TEOPETUIECKUX
Mojiesniel pu3ndecKux sBIEeHUN U
MPOIIECCOB B COOTBETCTBUU C
npoduiieM NOArOTOBKU B
BaBUCHUMOCTH OT CHEIU(PUKU
00BEKTa UCCIIE0BAHUS

3HATH OCHOBHBIC SIBJIICHUS
(bM3UKU YaCTHIL, JJI U3yUEHUS
KOTOPBIX TPUMEHSIOTCS
HEYCKOPHUTEIIbHbBIC
HKCIIEPUMEHTHI; 3HATH
MPUHIUIIBI YCTPOMCTBA U
[POBEJCHUS COBPEMEHHBIX
HEUTPUHHBIX IKCTIEPUMEHTOB, a
TaK)Ke SKCIEPUMEHTOB 11O
HaOJIFOJEHUI0 KOCMUYECKUX
YacTHI] M IOUCKY TEMHOMU
MaTepuu;

'YMeTh OpUEHTUPOBATHCS B
MCTOYHHKAX JINTEPATypPhl
IIPYTUX UCTOYHUKAX
MH(pOpMaIKU 10 TaHHOU
npoOiieMaTUuKe; yMeTh JIeaTh
MPOCTHIE OIICHKU MTapaMeTPOB
OCLWJUIALIMI HEUTPUHO,
XapaKTepUCTUK ABOMHOTO Oera-
jpacnaza, a TakxKe CIIeKTpa
MEePBUYHBIX KOCMUYECKHUX JTydeH;
Baaners npencTaBieHHEM O
MPUHITATIAX YKCIIEPUMEHTOB TI0
MOMCKY MacChl HEUTPUHO,
MOMCKY JBOWHOTO OeTa-pacmana,
M3Y4YECHUIO OCLIMIUISLUI
HEUTPUHO; BJAJAETh

MpCACTAaBJICHHUEM O Ha6J'IIO,Z[CHI/II/I




Pe3ynbTaThl OCBOCHUS PesynbraThl 00yueHHs IO
00pa3oBaTeNIbHOM NporpaMmsl [THAUKATOPbI ACHHILINHE
(KOMIIETEHITNN )

KOCMHYECKHX YaCTHI] BHICOKHUX
PHEPTUI U CBEPXBBICOKHX
PHEPTUN M 00 SIKCIIEPUMEHTaX 10
MOWCKY TEMHON MaTEepHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Juctumimza «HeyckopuTebHble JKCIIEPUMEHTBI» BXOAUT B YHCIIO CIIEUAIBHBIX JUCLUILINH
nporpamMmbl  OakamaBpuata mo HampabieHuiro noarotoBku 03.03.02 ®dusuka, pearn3yembIx
kadenpoit u3MkM dneMeHTapHbIX vactuil. IIporpamma kypca «HeyckopuresbHbIe
JKCIEPUMEHThI B (HU3MKe 3JIeMEHTAPHBIX YACTHID> COCTaBJIEHa B COOTBETCTBUHU C
tpeboBanusimu CYOC k ypoBHIO 6akanaBpuata no HarpasieHuro noarotrosku 03.03.02 ®uzuka,
HanpaBJeHHOCTh «O0masa u pyHaameHTaabHass (PU3MKa», a TAKXKE 3aJadyaMu, CTOSIIUMHU
nepen HoBocmOMpPCKUM rocynapCTBEHHBIM YHHUBEPCUTETOM 10 peanu3anuu IIporpamMmer
pazsutus HI'Y. [ucuunnuna peanusyercs Ha ¢usndeckoMm (Qakynprete DenepambHOro
rOCYyJapCTBEHHOTO ABTOHOMHOTO 0OpPa30BaTENbHOTO YYPESKIACHHUS BBICIIETO 0O0pa30BaHUS
«HoBocuOMpCKUii  HAIMOHAJIBHBIA ~ MCCIIEOBATEIILCKAN  TOCYIApPCTBEHHBIH  YHHBEPCHTET
(HoBocubupckuii rocymapctBeHHblii yHuBepcuter, HI'Y) kadenpoil ¢u3uku sneMeHTapHBIX
gactul. JMCHUIiIMHa W3y4aercss CTYJACHTaMH YETBEPTOTrO Kypca OakanmaBpuarta (PU3MYECKOTO
dakynbTeTa B BECEHHEM CEMECTpE.

3. TpynoéMKOCTh IUCHMILIMHBI B 3a4Y6THBIX €IUHUIIAX C YKAa3aHHEM KOJHU4YeCcTBa
aKaJleMH4YeCKHX 4YacOB, BbIIEJEHHBIX HAa KOHTAKTHYK Ppadory o0y4amomerocsi ¢
npenojaasartesieM (Mo BUAaM y4eOHbIX 3aHSITHIT) 1 HA CAMOCTOSITEILHYIO PadoTy.

N IIpoMe:kyTOUHASI ATTECTAIUSA
Bujabl yueOHbIX 3aHSITHI (B Yacax) (B uacax)
KonraktHas paboTa o KonrtaktHas paboTa
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Bceero 36 yacos / 1 3auérHast eIMHMIIA, U3 HUX:
- KOHTaKTHas pabora 22 gaca

Kommnerennun ITK-1




Peanuzanus IUCHUIUIMHBI IIPEIyCMAaTPUBAET IMPAKTUYECKYIO IOATOTOBKY IPH IPOBEACHHUU
CJIEAYIOIIMX BUJOB 3aHATUH, MPEIyCMAaTPUBAIOIIUX Yy4YacTHE OOYyYaroIIMXCsl B BBINOJIHEHUU
OTJENBHBIX DJIEMEHTOB DPAa0OT, CBSA3aHHBIX C Oynymiedl mpodeccHOHATbHON IesITeIbHOCTHIO:
JEKIMH, IPAaKTUYECKUE 3aHATHS, CAMOCTOsITeNIbHAs pa0oTa CTy/IeHTa, 3a4eT.
HToroBsblii KOHTPOJIb. J[J151 KOHTPOJISI YCBOCHHS TUCITUTUIMHBI YI€OHBIM IJIAHOM MPETYCMOTPEH
3ay4er.
Texymmii KOHTPoJIb. B KauecTBe TEKYIIEro KOHTPOJIS YCIEBAEMOCTH MCHOJIb3YETCS KOHTPOJIb
IIOCEIIAeMOCTH, PELIeHUe 3ajad U3 3aJaHusl AJIs caMOCTOsATeNbHOro peunieHus. Kpome toro, B
TEUYEHUE CEMECTpa MPOBOATCA JUCKYCCHH, B KOTOPBIX YUYaCTBYIOT BCE CTYACHTHI (00CYKIAI0TCS
0COOEHHOCTH TEOPETUUECKUX MOEIIEH, CPABHUBAIOTCS PA3JIMYHbIE SKCIIEPUMEHTAIbHBIC METO/IbI,
AHATTU3UPYIOTCSI BO3MOYKHBIC OIIMOKU B SKCIEPUMEHTAX U T.1.). Y4acTue B JUCKYCCHSIX SIBISETCS
00s13aTeJIbHBIM JJIs1 BCEX CTY/IEHTOB.
ITo xypcy nIpenyCMOTpPEH 3a4eT.
OOmast TpyI0eMKOCTb pabodel NporpamMmbl JUCLUIUIMHBL COCTaBiseT 36 akaaeMHUYEeCKUX
4yacoB/1 3a4eTHYIO €IMHUILY:

® 3aHATHS JEKIIMOHHOIO THIa — 16 yacos;

® [IpaKTHYECKHE 3aHsiTUs — 4 yaca;

® caMocTosTeNabHas paboTa 00yyaroIerocss B TeYeHUE CEMECTpa, He BKIIIOYas epHoj

ceccuu — 14 vacos.

e JlpomexyrouHas aTTectanus (3ayer) — 2 yaca.
O0bEéM KOHTaKTHOM pabOTHl OOyyaroUlerocs: ¢ mpenojaBaTesieM (3aHATHs JEKUHOHHOIO THIIA,
IPAaKTUYECKHUE 3aHATHSL, 3a4€T) COCTaBIsAeT 22 yaca.

4. Coep:kanue IMCHUILIMHBI, CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3jesiaM) ¢ YKa3aHHeM
OTBE/IEHHOI0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YACOB U BU0B YU4eOHbIX 3aHATHIA.

Hucuumnba «HeyckopuTenbHble 3KCIEPUMEHThl B (U3UKE DJIEMEHTapHBIX  YacTHUID)
IpeICTaBIsieT COOOW TONYTrOJ0BOW KypC, YMTAaeMbIi Ha YETBEPTOM Kypce OakamaBpuaTa
¢usnueckoro akynpreta HI'Y B BeceHHeM cemectpe. OOmias TpyJoeMKOCTb AMCHUIUIMHBI
cocTaBiseT 1 3a4eTHyr0 equHUIly, 36 4acosB.

Buabl yue6Hoii padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTY CTYAEHTOB H
TPYA0eMKOCTh (B yacax
pY ( ) IIpome:x
Hen Cam.
AyIUTOpHBIE Yachl yTO4HAast
enst pabora B
Ne Pasnen arrecra
cem TeUeHHe
n/n JAUCUMIITUHBI nus
ecT [IpakTnueck | cemectpa
Bcero | Jlexkmun (B
pa We 3aHATUS (ue
(xon-BO yacax)
(xon-BO BKJTFOYAsI
94acoB)
4acoB) epUoO.
CECCHH)
1 2 3 4 5 6 7 8
1 | Benenue (Ilpenmer kypca u 1-2 3 2 1
IJIABHBIE OTKPBITUS
«HEYCKOPUTEIHHOW» dPBHI.)
2 | ®uzuka HEUTPUHO: OCHOBHBIEC | 3-4 5 2 2 1
CBOWCTBA U HKCIIEPUMEHTBI.




DKCIEPUMEHTHI 110 TTOUCKY 5-6 5 2 2 1
JBOITHOTO B-pacmnajna.

ConHeuyHble 1 KOCMUYECKHE 7-8 4 2 2
HelTpruHO. OCUMIUIALNN HEUTPUHO.
DKCIEpUMEHTHI ¢ peakTopHbiMu u | 9-10 3 2 1

YCKOPUTEIbHBIMU HEUTPUHO.

Kocmuueckue gactuusl. | 11-14 3 2 1
W3mepeHuss crnekrpa U COCTaBa

NEPBUYHOTO KOCMHYECKOTO

U3JTy4CHUSI.

Kocmuueckue syun BbICOKMX u | 15 3 2 1
CBEPXBBICOKUX SHEPIUil.

Temuast matepusl. 15 4 2 2
['pynnoBasi KOHCYJIbTaLMS 16

CaMocTosTenbHast HOATOTOBKA 16 4 4
oOyuaronerocs K 3a4eTy

3auer 17 2 2
Hroro no kypcy: 36 16 4 10 6

IIporpamma Kypca Jexkuui
Paznen 1. Benenue (Ilpenmer Kypca u riaBHbIE OTKPBITHS «HEYCKOPUTEIBHOM» 3phl) (2 yaca).

Paznen 2. ®usuka HeWTpuHO (2 Yaca).
2.1. OcHOBHBIE CBOICTBA U UCTOPUS OTKPBITHSL.

2.2. Tloucku Heitpuno. I[Ipsmoe HaOGmrogeHHME HEWTpUHO (dKCepuMeHT PeitHeca —
Koysha).

2.3. Onpenenenue cnupanbHOcTH HeWTpuHO ["onbaxabep u np., 1958
2.4. ITonckn Maccel HEUTPUHO.

2.5. DKcneprMeHTHI 10 TIOUCKY JBOIHOTO P-pacnana. JlupakoBckHe M MailOpaHOBCKHUE
HEUTPHUHO.

Paznen 3. DxcnepuMeHTHI 110 MOMCKY JIBOIHOrO B-pacnana (2 Jaca).

Paznen 4. Conneunsle U kocMuueckre HeUTpruHO. OcunuIALUY HeUTprHO (2 yaca).
3.1. [Ipupoaa coslHEUHBIX HEUTPUHO U X SHEPreTUUECKUN CIEKTP.
3.2. I3MepeHue NoToKa COMHEYHBIX HEUTPHHO C MOMOIIBIO PaTUOXMMHUYECKHX METO/I0B.
3.3. CoBpeMeHHbIE SKCIIEPUMEHTHI 110 U3YUEHUIO COJTHEYHBIX HEHTPUHO.
3.4. OcunuiAuy HEUTPUHO.

3.5. DKCIEpUMEHTHI ¢ PEAKTOPHBIMA HEUTPUHO.

Pa3nen 5. DxcriepiMeHTHI ¢ peaKTOPHBIMU U YCKOPUTEJIbHBIMU HEUTPHUHO (2 Yaca).

Paznen 6. Kocmudeckue gactuiibl (2 gaca).

4.1. OTKpLITI/IC KOCMHYCCKHUX nyqeﬁ Y HavaJlbHBIN dTAIl UX HU3YUCHUA.
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4.2. KocMuueckue Jydd Ha TOBEPXHOCTU 3EMJIU U NIEPBUYHBIE KOCMUYECKHUE JTYUH.

4.3. MI3mepeHus crekTpa U cocTaBa IEPBUYHOIO KOCMUYECKOTO U3TyUEHUSI.

Pasznen 7. Kocmuueckue jiydn BHICOKMX U CBEPXBBICOKHMX 3HEpIuii (2 yaca).
5.1. 'unore3bl 0 NPOUCXOKIEHUN KOCMUYECKMX YaCTULl BBICOKUX YHEPIUH.
5.2. ToyeuHsle U pacipeieIeHHbIe HCTOUHUKH.

5.3. Ilpenen I'3K, wumMmeromuecss -SKCIEPUMEHTAIbHBIE JlaHHbIE M IUIAHUPYEMBIE
IKCIIEPUMEHTHI.

Paznen 8. Temnas matepus (2 yaca).

HporpaMMa NMPaAKTUIECCKUX 3aHATHI

1. ®usuka HEUTPUHO: OCHOBHBIC CBOMCTBA U IKCIEpUMEHTHI (2 yaca). TemHas maTepusi.
[lepBble cBUAETENBCTBA CYLLIECTBOBAHUS TEMHOM Matepuu. Beayumecs u niaHupyeMble
JKCIIEpUMEHTHI 110 1oucky WIMP.

2. DKCIIEpHMEHTHI 110 TOUCKY JBOWHOTO B-pacmana (2 yaca). CerogHsmHue TaHHBIE.

CamocrosiTesibHast padoTa ctyaeHToB (14 yaca)

[Tepeuens 3ansatuit Ha CPC O6bewM, yac

Pa36o0p marepuana nexiuit 10

Teopernuecknii MaTepua Kypca OCBEIIAeTCs B XOJe JIeKIuil. B jeknusax oOcyxkaaeTcs Kak
TEOPETUYECKHE aCIMEKThI, TaK M pealbHbIE MPUMEPHI UCIOIB30BaHUS 00CYKIAEMBIX METOJOB U
TEXHOJIOTMIl W3 NPAaKTUKU Hanmbojiee W3BECTHBIX HKCIIEPUMEHTOB B MHpPOBOM Hayke. Bce
JICKIIMOHHBIE 3aHATUS TPOBOASTCS B MHTEPAKTUBHON ¢dopme. B Xone Nekuuii moompsiroTcs
BOIPOCHI CIyIIaTeNiel, 4acTh TeM o0cyxaaeTcs B popme nuckyccuit. MaTtepuan BcexX JEKIIMMA
JIOCTYIIEH B DJIGKTPOHHOM BHJEe. B Xoae leKiui HMPOKO HCMONb3YIOTCS KOMIIBIOTEPHbIE
ACMOHCTpalu. I[J'ISI YTCHUA OTACIBbHBIX J'ICKHI/II\/JI (B 0C06CHHOCTI/I, 10 TEMaM U3 JOIIOJTHUTCIBHOI'O
paszena Kypca) peKOMEHAyeTCsl IPUTaliaTh CIeHaTuCcTOB, 3aHUMAIONINXCS aKTUBHOM HayYHOM
U TIPaKTUYECKOM JIeATETHHOCTHIO B COOTBETCTBYIOIIEH 001acT 3HAHUH.

3aKII0YNTEIBHBIM 3TAllOM KypcCa ABJIAACTCA MPOBCACHUC 3a1CTa. Bo3MOXXHO BBICTaBJICHHE 3a4eTa
0e3 ero caadu 1mpu OTIIMIHOM nmoceumacMoCT, aKTUBHOM YU4AaCTUHN B TUCKYCCHUAX B XOJ€ JICKIIUH U
ACMOHCTpanun FHyGOKOI‘O MMOHUMAaHH MIUPOKOI'0 KpyTra BOIIPOCOB, CBA3AHHLIX C IIPUMCHCHUEM
I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHUI B (bI/I3I/I‘leCKOM OKCIICPUMCHTC.

S. Ilepedyenn y4eOHOIM JIUTEPaTyPbI.

OcHoBHasi iuTEpaTypa
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Xemzen, ®pancuc. Kapku u nentonsl: Beeaenue B ¢usuky vactun / @. XenseH, A.
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HeM. = Teilchenastrophysik / I'.B. Kinannop-Knaitarporxayc, K. I{ro6ep ; ITox pen. B.A.
bennskxosa. M. : Pen. xypH. "Ycnexu pusnueckux Hayk", 2000. 495 c.

6. [lepeyeHb y4eOHO-MeTOAMYECKHUX MATEPHUAJIOB 10 CAMOCTOSITEJILHOI padoTe
00y4YarOIIMXCH.

CamocTosTenbHas paboTa CTYACHTOB MOJJICPKUBACTCS  CIEAYIOIIUMU METOJUYECKHUMHU
[IOCOOUSIMU:

1.

4.

[MBapy b.A. HeyckoputenbHble SKCIEPUMEHTHI B (U3HUKE SJIEMEHTAPHBIX YaCTHII.
DIEKTPOHHBIN JIEKLMOHHBIN Kypc / HoBocubupck: HI'Y, 2019.

https://hepdep.inp.nsk.su/l17.shtml

['opOynoB, Jwmutpuii CepreeBuu. Bpenenume B Teoputo panHeld BceneHHOM.
Kocmonornyeckue Bo3myienus. Mugusaunonnas reopus / J[.C. 'opOynos, B.A. PyGakos
; Poc. akan. nayk, UH-T sigep. uccinen. Mocksa : YPCC = URSS : KPACAH/I, 2010. 555
Cc.: ., [4] 1. uB. un.

10.B.Ko3nos, B.I.MaptembsnoB, K.H.MyxuH, [Ipobiema maccbl HEUTpUHO B
coBpeMeHHOI HelTpuHHOH pusuke, YOH 167 (1997) 849.

Ps60B B.A., Hapes B.A., LIxoBpe6os A.M. Iloucku yactui temHoit marepun. YOH 178
(2008) c.1129

7. IlepeyeHb pecypcoB HH(POPMANHMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « MHTEepHET),
HEO0XO0AUMBIX /I OCBOCHH S JUCHUIIMHBI.

JU1 0CBOEHHUS AMCLUILINHBI UCTIONIB3YIOTCS CIEIYIOIINE PECYPCHI:

- 3JIEKTPOHHAas HHPOpMaLMOHHO-00pa3oBarenbHas cpena HI'Y (OMOC);
- 00pa3zoBaTeNbHbIE HHTEPHET-TIOPTAJIBL;

- ”H(GOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHAs ceTh MIHTepHeT.

7.1 CoBpeMeHHBbIe IpoeccHOHAIbHBIE 0a3bl JaHHBIX

He ucnonb3yrorces.

7.2 NudopManiuoHHBIE CIIPABOYHBIE CHCTEMBI

1.

Be6-cTpanuna kadenps! GU3NKU 3JI€MEHTAPHBIX YaCTHIL
https://hepdep.inp.nsk.su/index.shtml



8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX NPH OCYIIECTBJIECHUH
00pa3oBaTeIbHOIO Mpolecca Mo AUCIUIIHHE.

Hns oOecrieyeHuss peanu3aldd JUCHUIUIMHBI HMCHOJB3YETCS CTAaHJIAPTHBIM KOMIUIEKT
nporpammuoro obecnedeHus (I10), Bkitouaromuii peryyisipHo ooHoBisiemoe uieH3nonnoe 110
Windows.

Hcnonp3oBaHue cCrenuaiu3upOBaHHOTO MPOrPAMMHOIO OOecTeyeHHsl Ui U3Yy4eHUs
JTUCITUTUIMHBI HEe TPeOyeTcsl.

9. MarepuajbHO-TEXHUUYECKAasl Da3a, HEOOX0AUMas IJIsl OCYIIECTBJIEHHUS
00pa30BaTeIbHOIO MPOIECcca Mo THCIUTIIHHE.

Jlna peanu3anyuy JUCLMILIMHBI HCIIOJIB3YIOTCS CIELUAJIBHBIC IOMEILECHHUS:
1. YuebHble ayTUTOpUHU JJIS IPOBEICHHS 3aHATUH JIEKIIMOHHOTO THIIA, TPAKTHYECKUX 3aHATHH,
KypCOBOI'O IPOEKTUPOBAHUS (BBIIOIHEHUS KyPCOBBIX pabOT), TPYNIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJIS, IPOMEKYTOYHOU U UTOIOBOU aTTECTALUU.
2. IlomerieHus JUIst CaMOCTOATENBHOM pabOThI 00yUYaOLIUXCS.
Y4eOHble ayIUTOPUH YKOMITJICKTOBAHBI CIIEIMATM3UPOBAHHON MEOCITBIO U TEXHUUECKUMHU
cpeAcTBaMu O0Y4eHHs, CIyKaIUMHU [T IPeCTaBlIeHUs yueOHOM nHpopmanuu 601b1I0N
ayIUTOPUH.
[Tomerienus 17151 caMOCTOATENbHOM pabOThl 00YYaIOLIUXCS OCHAILIEHBI KOMITBIOTEPHOM
TEXHHUKOU C BO3MOXKHOCTBIO TIOJKITIOUCHHS K ceTh "MHTepHeT" u oOecredyeHueM 10cTyna B
3JIEKTPOHHYIO HH(POPMaLMOHHO-00pa3oBareibHyto cpeny HI'Y.
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA IIPEJIaraloTcs ClIeAyIolre Habophl
JIEMOHCTPALIMOHHOT'O 000PYA0BaHUS U y4eOHO-HATJISAHBIX TOCOOUIL:
- KOMIUIEKT JICKLIMU-TIPE3EHTALU{ 110 TEMaM JUCLMIUIAHBIL.

MarepuanbHO-TEXHHUYECKOE 0OecriedeHrne 00pa3oBaTeIbHOro Ipolecca o JUCHUILIMHE
JUIsL 00YYaroIIMXCS U3 YKCa JIML C OFPaHUYEHHBIMU BO3MOYKHOCTSMH 3/10pOBbS
ocyuiecTBisieTcs corsiacHo «llopsaky opranuszanuy U ocyliecTBICHUs 00pa3oBaTeIbHOM
NeSITebHOCTH 110 00pa30BaTeNIbHBIM IPOrpaMMaM JijIsl UHBAJIMJIOB U JIUL C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 3710p0Bbsi B HOBOCHOMPCKOM rocyapCTBEHHOM YHUBEPCHUTETE.

10. Oneno4yHbie CPeACTBA JJIsl POBEACHHUA TEKYILIEro KOHTPOJISI X MPOMEKYTOYH O
aTTecTalMy Mo JMCHUIIHHE.

Cucrema KOHTPOJIA BKJIIFOYACT TeKYH_[I/Iﬁ (HO xony ceMeCTpa) KOHTPOJIb OCBOCHUS ITPAKTHUYCCKOI'O
MaTtcpuralia, a TaKXKXe 3a4€T.

B kauectBe TCKYIICTO KOHTPOJIA YCHIEBACMOCTHU HCIIOJB3YCTCA KOHTPOJIb NOCCHIACMOCTH H
y4aCTueC B TUCKYCCHAX.

OxoHuaTenbHas OLEHKa padOThl CTy/I€HTa B TEUEHHE CEMeCTpa MPOUCXOAMT Ha 3aueTe. 3aueT
IPOBOJUTCS B KOHIIE ceMecTpa B ycTHOH (opme. OcBoeHHE KOMIETEHIUI OLIEHUBAETCs 110
JBYXO0aJlJIbHOW LIKaJe.

CooTBeTCTBHE HHAHKATOPOB M PE€3yJIbTATOB OCBOCHUA TUCHUIIJINHDI

Taoauua 10.1

Pe3yabTar o0yueHust no
Nupuxarop OuneHo4HBIE CPeICTBA
AUCHUIINHE




IIK 1.1
CIELMaJIU3UPOBAHHBIE

IIpumenser

3HaHUS B 007acTH (PU3UKU
IpU  BOCIPOU3BEIACHUU

yueOHOro Marepuaiga ¢

3HATBh OCHOBHBIC SBJICHUS
(bU3UKK YaCTHIL, IS U3YUECHUS
KOTOPBIX IIPUMEHSIOTCS
HEYCKOPUTEIIbHbBIE
OKCIIEPUMEHTHI; 3HATh IIPUHLUIIBI

IIpoBeneHne KOHTPOJIBHBIX

3HAHHS TMPU MPOBEIACHUN
Hay4YHBIX U3BICKAaHUII B
n30paHHO# o0nacTu

JIeJIaTh IIPOCThIE OLICHKU
MapaMeTPOB OCLMIUIAIUN
HEUTPUHO, XapaKTEPUCTHUK
JIBOITHOTO OeTa-pacmaja, a TakKe
CIIEKTpa IEPBUYHBIX
KOCMHYECKHX JIy4eH;

. YCTPOMCTBA U NIPOBEACHUS paboT
Tpedyemoid CTCLCHBIO | coppeMEHHBIX HEHTPUHHBIX ’ .
. TG depeHIMPOBAHHBIN
HayqYHOH  TOYHOCTH W | 5KCOCPHUMCHTOB, a TAKXKE
ITOJTHOTHI. SKCIIEPUMEHTOB 110 HaGmoieHuio | >o 1ot
KOCMHUYECKHX YaCTHI[ U TIOUCKY
TEMHOUN MaTepuu;
YMeTb OpUEHTUPOBATHCS B
MCTOYHMKAX JINTEPATYPhl U
IIK 1.2 Hcnomssyer JIPYTUX UCTOYHHKAX WH(OpMaLun
CIICIUAJIN3UPOBAHHBIC 10 TaHHOU MPOOJIEMATHKE; YMETh

[TpoBeneHue KOHTPOJIBHBIX
pabor,
nuddepeHIMpOBaHHBIN
3aYer.

nK 1.3.
HaubOonee dpdeKTuBHBIC

Bribupaer
METO/IbI MTOCTPOCHHUS
TEOPETUYECKUX MOJeNen
bu3nuecKkux SBICHUNA U
MIPOLIECCOB B
COOTBETCTBUU c
npo¢uiaeM MOATOTOBKHA B

3aBUCHUMOCTHU oT
crenupuKu oOBekTa
UCCIIEI0BaHUS

Baapers npencraBieHueM o
IPUHIIMIIAX 3KCIIEPUMEHTOB I10
IIOMCKY MacChl HEUTPHUHO, IIOUCKY
JIBOMHOTO OeTa-pacraa,
W3Y4YEHHIO OCLMILIALUN
HEWUTPUHO; BJIA/IeTh
NpeJCTaBIeHUEM O HaOII0AeHUU
KOCMHUYECKHX YaCTUIl BHICOKHX
SHEPrUil U CBEPXBBICOKUX
SHEPruil U 00 FIKCIIEPUMEHTAX 110
MIOMCKY TEMHOW MaTEpHUH.

IIpoBeneHne KOHTPOJIBHBIX
paoor,
nuddepeHIpOBaHHBIN
3ayer.

10.2 OnucaHue KPUTEPHEB U MIKAJ OLEHNBAHUS HHANKATOPOB JOCTHKEHNS Pe3yJIbTaTOB

o0yueHusi no gucumiinie « HeyckopureabHble IKCIIEPUMEHTHI B QU3HKe».

Taoauua 10.2

\ YpoBeHb OCBOCHHS] KOMIIETEHIIUU
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Kputep [Inanupyembie
uu pe3yNbTaThl
OTCHHB 00y1enns He [Toporossrit bazoBrrit [IponBuHyTHIN
aHUs (mokazarenu chopmupoBa
pe3yIbT JOCTHKEHUS H yPOBEHh yposetih ypoBetih
(3aureno) (3aureno) (3aureno)
aToB 3aJJaHHOTO YPOBHS | (HE 3a4TEHO)
00y4eH OCBOCHHUS
us KOMIICTCHITHH )

1 2 3 4 5 6
YpoBeHb Hemonctpu | YpoBeHb YposeHb
3HAHUHN HWKE | pyeT oOlue | 3HaHUH 3HAHUU
MUHHMMAJIbHBI | 3HAHUS COOTBETCTBYET | COOTBETCTBYET
X 0a30BbIX porpaMme nporpaMmme
TpeOOBaHMI. | MOHSATHH MO | MOATOTOBKU MO | IMMOATOTOBKH IO
Nwmerot TeMaM/pa3l | TeMam/paszieniaM | TeMam/paszena

[Tonnot MECTO enam JACUUTLITAHBI. M
a IIK 1.1 rpyobie qucuuiue | Jlomyckaercst TUCLIUIIIAHEI.
3HAHUHN OIIHUOKH. bI. HECKOJIBKO CBoboaHO 1
JlonyckaeTc | HErpyObIX/ apryMeHTHPOB
S HECYIIIECTBEHHBI | aHHO OTBEYAET
3HAYUTENbH | X omuOok. He Ha
oe OTBEYAeT Ha JOTIOJTHUTEIIBH
KOJIMYECTBO | JIOMOJHUTENBHBI | i€ BOIPOCHL.
HEerpyObIX € BOIIPOCHI.
OIHOOK.
OtcyrctBue | I[Iponemonc | Ilpogemonctpup | [IpogemoncTp
MUHUMAaJbHBI | TPUPOBAHBI | OBaHBI BCE UPOBAaHBI BCE
X YMEHHII. YaCTUYHO OCHOBHBIE OCHOBHBIE
He ymeer OCHOBHBIE YMEHHUSI. YMEHHS.
Hamng K 1.2 pelarb YMEHHSL. Pemens! Bce Pewrens! Bce
ue ' cTaHAapTHble | Pemiensl OCHOBHBIE OCHOBHBIE
yMEHUM 3a/1aumu. TUTIOBBIE 3aJIaHUsl C 3a/IaHus B
NmeroT 3a/1a4u. HEerpyObIMH MIOJIHOM
MECTO Jonymensl | omuOkamu wim | o0beme 0e3
rpyobIe HerpyoObie C HEJJ0UETaMHU. HEJI0OYETOB U
OIUOKH. OIUOKH. OIMOOK.
OrtcyrctBue | Mmeercs Nwmeercs HNmeercs
BJIQJICHUS MUHHMaJIbH | 0a30BbIN HAOOp | Oa30BbIN
MaTepuaaoM | bIii Habop HAaBBIKOB IIPU Habop
o o HaBBIKOB pereHnn HaBBIKOB MPHU
Heam/lq Temam/paszzie | mpu CTaHJapPTHBIX pelIeHnn
HABBIKO Iam perieHnu 3a/1a4 ¢ CTaHJAPTHBIX
s K 1.3 JUCHUIUIUHBL. | CTAHAAPTHBI | HEKOTOPBIMU 3amay 0e3
(BrazeH Her naBbIkOB | X 33724 ¢ HEJI0YETaMH. OImMOO0K U
e B pElICHUHN HEKOTOPBIM HEJIOUETOB.
OLIBITO CTaHJAPTHBIX | U [IponemoHncTp
) 3a/1a4. HEJI0UYeTaMU HMPOBaHBI
Hamnune 3HAHUA 10
rpyOBIX PELICHUIO
OIINOOK. HECTaH/IapTHBI
X 3aj11a4.
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10.3 TunoBbie KOHTPOJIbHBbIE 32JAHUSI U MATEPUAJIbI, HEOOXO0ANUMBIE /11 OLIEeHKH
pe3yJbTaToB 00y4YeHUst

HpI/IMepLI 3a1a4 U3 3aJaHUA IJIA CAMOCTOATEJIBHOIO PCIICHU .

1. Haiitu suepretnyeckuii crmekrp (oToHOB U3 pacmaga n0—yy, €cod MHOH JIETHT C
IIOCTOSIHHOM CKOPOCTBIO M B CUCTEME TIOKOS paclafaeTcss N30TPOITHO. DHEprus nuoHa E,
Mmacca m.

2. Cuwuras, 4TO TemIepaTypa pPeIUKTOBOro u3iydeHus paBHa 2.7 K u 4TO0 OHO mMeeT
U30TPOMHOE paclpesiefieHHue, ONpPeaeIUTh MOPOTOBYI0 SHEPTUI0 MPOTOHA ISl peakluu
poxxnenus 0 Ha penuKTOBBIX (hoToHaX (py—pn0). Macchl yactuiy Mp = 938 M»aB, Mn0
=135 M»sB.

3. Ouenuts nomnepeunsie pazmepsl [LIAJ], ”HUITUUPOBAHHBIM MPOTOHOB C BHICOKUX DHEPTUI

B IIPEIIOJIOKEHUH, YTO J0 IIOBEPXHOCTH 3€MJIU JOXOJST MIOOHBI CO CPETHEH dHEeprueH 5
I'3B.

4, OHpe,I[CJ'II/ITb pacupeaciCHUC IJNIOTHOCTb TEMHOM MAaTCpPHU B I'aJIaKTUKEC, CCJIU PalUaJIbHBIC
CKOPOCTH 3BE3a HC 3aBUCAT OT PACCTOAHUA N0 €€ LICHTPA.

buaersl k 3a4ery:

1 Hauano ¢u3uKu 3eMEeHTapHbIX YaCTULl U OTKPBITHUS «HEYCKOPUTEIBHOID 3pbI.
. @uszuka HeUTprHO. OCHOBHBIE CBOMCTBA U UCTOPHUS OTKPBITHSL.
. [Touckwu neitrpuno. [psimoe Habmonenne HeuTpuHO (dKcnepumeHT Peitneca — KoyaHa).

. Onpenenenne cnupaibHOCTH HEHTpUHO [onbaxadep u ap., 1958

2

3

4

5. Iloncku maccsl HEUTPUHO.

6. DKCIIEpPUMEHTSI 110 MOMCKY ABOMHOIO b-pacnasaa. JlupakoBckre 1 MailopaHOBCKHE HEUTPUHO.
7. ConHeuyHble U KOCMUUYECKHE HEUTPUHO. OCHMIUIALNN HEUTPUHO.

8. Ilpupoja coaHEeUHbIX HEUTPUHO U UX SHEPTETUUYECKUI CTIEKTP.

9. U3MepeHue MoToka COTHEYHBIX HEUTPHUHO € TIOMOIIBIO PAAMOXUMUYECKUX METOIOB.

10. CoBpeMeHHbIE FKCIIEPUMEHTHI M0 U3YUYEHHUIO COJIHEYHBIX HEUTPHUHO.

11. Ocunnnsiiuu HENTPUHO.

12. DxcriepuMeHTHI ¢ pEaKTOPHBIMHU HEHTPHHO.

13. Kocmuueckne yactuibl. OTKpbITHE KOCMUYECKUX JTy4€d M Ha4aJIbHBIM 3Tall UX U3Y4EHUS.

14. Kocmuueckne JIY4U Ha NMOBEPXHOCTU 3emin u NEPBUYHBIC KOCMUYCCKHUE JIYUH. I/I3MepeHI/I$I
CIICKTpPa U COCTaBa NMCPBUIHOTO KOCMHUYCCKOI'O U3JTYyYCHUA.

15. Kocmuueckue nydm BBICOKMX M CBEPXBBICOKMX JHEPrHid. ['MIOTE3bl O MPOUCXOXKICHUH
KOCMHWYECKHNX YaCTHUI[ BEICOKUX SHEPIHil.

16. ToueuHnsle U pacpeieIEHHbIE ICTOYHUKH.
17. Ilpenen I'3K, nmeronuecs 3KCIEpUMEHTAIIBHBIE JaHHBIE U INIAHUPYEMbBIE IKCIIEPUMEHTHI.

18. Temnas marepus. IlepBble cCBUIETENBCTBA CYIIECTBOBAHUS TEMHOM Marepun. CeronHsmHne
JaHHbIE (BKJIIOYasi MUKPOJIMH3UPOBAHUE).

19 Benymuecs u muiaHupyeMble 3KCIEPUMEHTHI 110 Toucky WIMP.
12



OneHouyHble MaTepHalIbl IO MPOMEKYTOYHON aTTECTALlMM, IPEAHA3HAUYEHHBIE /17151 IPOBEPKU
COOTBETCTBUS YPOBHS MOATrOTOBKU N0 qucuuiuinHe TpedoBanusaM CYOC, xpansarcs Ha kadenpe-
pa3pabotunke PIIJ] B neyaTHOM M 31€KTPOHHOM BU/IE.
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JIner akTyanusanuu pado4eil nporpaMmsl
no qucuuniaune « HeyckopureabHbie dKCIIEPHMEHTHI B (PH3HKE»
no HanpasJeHuio noarotosku 03.03.02 dusuxa
Ipoduns «O0mas u pynrameHTaIbHAA PUIHKA)

Jara u Ne
XapakTepucTruKa BHECEHHBIX .. [Toanuce
MPOTOKOJIa YUEHOTO

H3MeHeHHI>i C aA3aHUCM II KTOB JOKYMCHTA OTBCTCTBCHHOI'O
(cyx YHKTOB 10Ky ) | coera ®® HI'Y
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