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AHHOTAIUSA

K pado4eil mporpaMme QM CHUIIMHBI «JKCIEPUMEHTAJIbHbIE METO/IbI MCCJIEI0BAHUSA TUIa3Mbl 1>
Hanpasnenue: 03.03.02 ®usuka
Hanpasiennocts (npoduisb): O0mas u pyHaamenrajibHas pusnka

[TporpaMMa IUCHUIIIMHBI « JKCIIEPUMEHTATbHbIe METOAbI HCCIeI0BaHUs MIa3Mbl 1» co-
cTaBiieHa B cooTBeTCcTBUH ¢ TpeboBanusMu CYOC K ypoBHIO OakanaBpuaTa o HanpaBJICHUIO TO-
rotoBk# 03.03.02 ®usuka, HanpaBJdeHHOCTb «O0mas u pyHaaMeHTAIbHASA (PU3UKA», a TAKXKE
3aauamMu, CTosAmMUMHU neper HoBocMOMpPCKUM TOCYAapCTBEHHBIM YHUBEPCUTETOM T10 pealln3aluu
[Tporpammer paszputust HI'Y. {ucuunnuna peanusyercs Ha (pusudeckoM Qakynbprere Deaepainb-
HOT'O rOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOI0 YUPEKICHHUS BBICHIETO PO ecCHOHalb-
HOTO 00pa3oBanus HoBocHOMPCKHIA HAITMOHAIBHBIA HCCIICIOBATEIHCKUM TOCYIaPCTBEHHBIN YHU-
BepcuteTr (HI'Y) xadenpoit ¢pu3nku mia3mel, B KauecTBe TUCHMILIMHBI MO BeIOOpY. JucrumninHa
M3Yy4aeTcs CTyJeHTaMH YeTBEPTOro Kypca (puznueckoro ¢pakyibTeTa B OCEHHEM CEMECTpeE.

Lenpb kypca — naTh ydanumcs Habop 6a30BBIX CBEJICHHH MO JUATHOCTHKE I1a3Mbl, HH(pOpMa-
1[I0 00 OCHOBHBIX SKCIIEPUMEHTAIbHBIX METOJaX UCCIIE0BAHUS I1JIa3Mbl, YCTPOHCTBE U MPUHIIUIIAX
paboThl HanboIee PacCIPOCTPAHEHHBIX TUATHOCTUYECKUX CUCTEM U YCTPOMCTB.

Jucnuninza HateneHa Ha GopMHpOBaHHUE Y BBITYCKHUKA CIEAYIOIINX KOMIETEHITHI:

® CHOCOOHOCTH HCIOJIL30BATH CHICNUATH3UPOBAHHbIC 3HAHNSA B 00/1acTH PU3NKH IS
ocBoeHHs MPOPUIbHBIX pusnyeckux qucuumiug (IMK-1);

® CIOCOOHOCTH MPOBOAUTH HAYYHbIE MCCIEIOBAHUSA B U30PAHHON 00J1aCTH IKCIIEPU-
MEHTAJbHBIX H (WJIH) TEOPEeTHYECKUX (PU3MYECKUX HCCICAOBAHUN € MOMOIIBIO CO-
BpeMeHHO# NpUuOopHOi 0a3bl (B TOM YHCJIE CJIOKHOTO (PU3UIECKOro 000py10BAHMS)

1 HH(OPMALIMOHHBIX TEXHOJIOTHI C y4eTOM 0Te4eCTBEHHOI0 1 3apy0esKHOro OnbITa
(IIK-2).

B pe3ynbrate 0ocBOEHUS AUCHUTIIMHBI 00 yYaIOLIUICS TOJKEH:

e 3Harh: yueOHBII MaTepuai ¢ TpeOyeMol CTeNEeHbI0 HAyYHOH TOYHOCTH U TOJHOTHI; OC-
HOBHOM MaTeMaTHYeCKUH aImapar, KOTOPbIH UCIOJb3YETCs Ul BBIUMCIICHHS TapaMeT-
POB ILJIa3MbI WJIK OLIEHKH TPeOyeMBbIX MapaMeTpOB JUArHOCTHUECKON CUCTEMBI.

e VYMeTh: pemiarh NpUKJIAJHbIE 337a4u 10 ONPEAEICHUIO IapaMeTPOB IJIa3Mbl HA OCHOBE
MOJIYYEHHBIX 3KCHEPUMEHTANBHBIX JAHHBIX; YMETh MPOBOJUTh HAYYHbIE M3bICKAaHUS B
o0nacTy (PU3HMKY TUIa3Mbl; OLIEHUBATh U aHAJIM3UPOBATh PE3YJIbTAT, MOJIYUEHHBIN B XOe
IIPOBEJICHUS IKCIIEPUMEHTOB.

e Buagern: HeoOxoauMoN HHPpOPMALIMEH W3 COBPEMEHHBIX OTEYECTBEHHBIX M 3apyOex-
HBIX MCTOYHUKOB MO METOJAM AMArHOCTUKU IJIa3Mbl; HABBIKAMM PEILICHHUS YCIOKHEH-
HBIX 33/1a4 110 3KCIIEPUMEHTAIIbHBIM METOZaM Ha OCHOBE MPHOOPETEHHBIX 3HAHUM, yMe-
HHUH, HABEIKOB.

Kypc paccuuran Ha oqun cemectp (7-if). [IpenogaBanrie qucuuIInHbI IPEAyCMAaTPUBAET Clie-
nyromue GopMbl OpraHu3anuy yaeOHOTo rpoliecca: JeKIUH, KOHTPOJIbHbIE paboThl, KOHCYNIbTAIUH,
caMmocTosiTeNbHas paboTa CTYJeHTa, K3aMEH.

[Iporpammoil TUCUMIUIMHBI TPEAYCMOTPEHBI CAEAYIOIIHNE BUABI KOHTPOJIA:

Texymuii KOHTPOJIb: KOHTPOJIbHBIE PAOOTHI

[IpomexxyTO4Hasl aTTecTalus: SK3aMeH

OO6mas TpyJI0eMKOCTh paboueld MporpaMMbl JUCIHUIUIMHBI COCTABISET 72 aKaJIeMHYECKHX
qaca / 2 3a4yeTHbBIE CANHUIIBI.



1. IlepedeHb MUIaHMPYeMBbIX Pe3yJIbTATOB 00y4eHHS MO JUCIUILINHE, COOTHECEHHBIX € IJIa-
HHUPYEMBbIMH pe3y/J1bTAaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.

JucrunnmHa «OKCIepUMEHTATbHBIE METOAbI UCCIIEAOBAHMS TIIa3Mbl 1» MpeacTaBiseT coboi Kype
O SIBJICHUSIX B TUIa3Me, OOYCIOBIEHHBIX KOJUIEKTMBHON TUHAMHKOW YaCTHUI[ B CAMOCOTJIACOBAHHBIX
AJIEKTPOMArHUTHBIX MOJAX. JlucuumiwHa mpenHa3sHadeHa i1 OOyYeHHsS CTYIEeHTOB-(U3UKOB,
CHETHATTM3UPYIOIMUXCS B 00J1aCTH (DU3HUKH TTIA3MBI.

Lenp Kypca — 1aTh ydammmMcs HaOop 0a30BbIX CBEIEHHM MO IMArHOCTUKE IJIa3Mbl, HH(OPMAIIHIO
00 OCHOBHBIX IKCIIEPUMEHTAILHBIX METOAAaX UCCIIEI0OBAaHUS IJIa3Mbl, yCTPOWCTBE U MIPUHIIUIIAX PaOOTHI
HaunboJiee pacpoCTPaHEHHBIX TUATHOCTUYECKUX CUCTEM M YCTPOUCTB.

[Tpodeccuonanpuas komnerenus [1K-1 (cmocoOHOCTh UCTIOIB30BATh CIIEIMATM3UPOBAHHBIC 3HA-
HUS B 00JIaCTH (PU3UKH JJIs1 OCBOCHUS MPOPMIBHBIX (PU3NUYECKUX JUCIHIUINH) B YaCTH (POPMHUPOBAHUS
CIOCOOHOCTH HCIIOJIb30BaTh CIEUATU3UPOBAHHBIE 3HAHUS 110 SKCIEPUMEHTAIBHBIM METOJaM Hcclie-
JIOBaHUS IJIa3MBbI JJI1 OCBOCHHUS HE ONTHYECKUX CIIOCOOOB M3MEPEHUS TIa3MEHHBIX MTapaMeTPOB B IKC-
MepUMEHTaXx.

[Mpodeccnonanvuas kommnetreHmus [1K-2 (cmocoOHOCTh MPOBOAUTH HAYYHBIE MCCICIOBAHUS B U3-
OpaHHOW 00JIACTH AKCIIEPUMEHTAIBHBIX U (MJIM) TEOPETHUYCCKUX (PU3MUECKUX HUCCIEIOBAHUN C TIOMO-
b0 COBpEMEHHOM MPpHOOpHOIT 6a3bl (B TOM YHCIIE, CIOKHOTO (PU3NIecKoro o0opyaoBanus) u uH(Op-
MaIMOHHBIX TEXHOJIOTHI C y4eTOM OTE€YECTBEHHOI'O M 3apyOEKHOTO OIbITa) B YACTHU HCIIOJIb30BAHUS
MOJTyYCHHBIX 3HAHUW B 00JIaCTH 3KCIIEPUMEHTAIBHBIX METOJIOB MCCIIeIOBaHMS TUIa3Mbl B podeccuo-
HaJILHOU JIEITEILHOCTH.

Bce nmpaktrueckue 3aHATHS MPOBOAATCS B MHTEPAKTHBHOM (popme. CrienualbHO YKa3bIBAIOTCS
TEeMbI, aKTUBHO OOCYXmaroniuecs B TEKylled mnpodeccHoHaabHON HAydyHOW JIMTEepaType W IUlaHax
JabHEUINX padOT B MHCTUTYTaX, B KOTOPOM CTYEHTHI TNIAHUPYIOT MPOXOAUTh HAYYHYIO TIPAKTHKY.
HeoOxonuMoil mpeanochbulkoi s W3Y4YEeHUs AUCLUUIUIMHBL SBISETCS YCIEIIHOE OCBOEHHE Kypca
«DNEeKTpoAMHAMHKAY. MaTepual Kypca yBSI3bIBaCTCS ¢ TEOPETUUECKUM CIIELKYPCOM Kadeapbl pusuku
11a3Mbl - «OCHOBBI (DU3UKU TLIA3MbBD».

B pesynbpTaTe ocCBOCHHS TUCIUIUIMHBI 00 YJIarOIITHICS JOJIKEH:

e 3HaTh:
- y4eOHBII MaTepuan ¢ TpedyeMoii cTeneHbI0 HaydyHOW TOYHOCTH U ONHOTHI (1K 1.1);
- OCHOBHOI MaTeMaTHYECKHi anmapaT, KOTOPBIA UCIIONb3YeTCs JIJIsl BHIYMCICHUS TapaMeTpOB
TUTa3MbI MJTH OLICHKH TpeOyeMBbIX MmapaMeTpoB auarnocrudyeckoit cucremsl (11K 2.1).

e YMeTh:
- peuaTh IPUKIIATHBIC 331a49H 10 OMPEACIICHUIO TAPAMETPOB IJIa3MbI HA OCHOBE IMOTYYCHHBIX
IKcTiepuMeHTATbHBIX HaHHbBIX ([TK-1.2);
- IPOBOJIUTH HAYYHbIE U3BICKAHUS B 001acTH (PU3UKU IJIa3MBbl; OIICHUBATH M aHAJIM3UPOBATH
pe3yNbTaT, MOTYYCHHBIN B X0e poBeneHus sxcnepuMenToB ([1K-2.2)

e Biaajnern:
- HeoOXo MO HHpOpMAIUEil U3 COBPEMEHHBIX OTEYECTBEHHBIX U 3apyOeIKHBIX HCTOYHUKOB
o MeToiaM auarHoctuku iasmel (I1K 1.3)
- HaBBIKaMU PEUICHHS YCJIOKHEHHBIX 3a/lad M0 SKCIIEPUMEHTAIBHBEIM METO/JaM Ha OCHOBE
puoOpeTEeHHbIX 3HaHUH, yMeHni, HaBbIKOB (I1K 2.3);

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMmbl.

JucuumuimHa «OKCIIePUMEHTAIbHBIE METO/IbI UCCIIEOBAHUS TUIa3Mbl 1» peanu3yeTcss B OCEHHEM
cemecTpe 4-ro Kypca OakanaBpuaTa, oOydaromuxcs 1mo HampasiaeHuto moAarotoBku 03.03.02 duswuka.
Kypc siBnsiercs oaHoit U3 npoeccuoHaNbHBIX AUCIUILTHH 0 BEIOOPY, pean3yeMbIX Kadenpoi Gpuznku
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wia3mel. J{as ero BocmpusTHA TpeOyercss MpenBapuTeNbHas IOATOTOBKA CTYACHTOB IO TaKUM
(GU3MYEeCKUM AUCHUILUIMHAM KaK 3JIEKTPOJMHAMUKA U OCHOBBI (DU3MKH IIa3MBbl.

3. TpynoéMkoCTh TUCUMILIMHBI B 32YETHBIX €IMHUIIAX C YKA3AHUEM KOJUYEeCTBA aKaJleMHU-
YeCKHUX YaCOB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4arlerocs ¢ npenojaaBarejiemM
(1Mo BuaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEIbHYI0 padoTy.

. IIpoMe:xyTouHasi aTTecTaLMsA
Bujpl yueOHbIX 3aHATHII (B Yacax) P u
(B yacax)
' KoHTtakTHas paborta
KoHTakTHas paboTa 00ydaronmxcs = o5 vaa 14?( o
C TpeToiaBaTeieM g & % E ODYHAIOIIHXCA €
O i 5 2 =8 TPETIo/IaBaTeNieM
Cemectp 1t & - 3 E‘ S \
o0bem o & EFE| £5 % = 2 &
= @ g225| §5z2¢& = 2
= | 8% | Eg | g2E | fEE| & s | £5| 8
g = 5 o s = 5 = 5 = 3
0 z § 2 B g 2 S | S| 8
= 2% | & g | 22 5 <5 |°
\\e]
= | g g | 8¢ 2 L
1 2 3 4 5 6 7 8 9 10 11
7 72 16 16 18 18 2
Bcero 72 yaca / 2 3a4€THBIX €IMHUIIBI, U3 HUX:
- KOHTaKTHas pabora 36 yacoB
- B MHTEPaKTHBHBIX (hopmax 16 yaco
Kommerenmym T1K-1, ITK-2

Peanuzanust AMCUMIUIMHBI TPEAYCMATPUBAET MPAKTUYECKYIO TOATOTOBKY MPH MPOBEICHUU CIIEIY-
IOIIUX BHUJIOB 3aHATUM, MPEyCMAaTPUBAIONINX yU4acTHE O0yUJaIOIIMXCS B BHITOJTHEHUH OT/ACIBHBIX dJIe-
MEHTOB paboT, CBA3aHHBIX ¢ OyayIIel mpodhecCHOHATBLHOM NeSTeIbHOCTHIO: JIEKIIUU, PAKTUYECKUE 3a-
HATHSI, KOHCYJIBTAIIMH, CAMOCTOSITENIbHAS padoTa CTy/IeHTa U €€ KOHTPOJIb MIPETO0/IaBaTeNIIMHA C TIOMO-
IILIO 3aJJaHUM, DK3aMEH.

[Iporpammoi [UCHMUIUIMHBI TPEAYCMOTPEHBI CIAETYIOIINE BUIbI KOHTPOJIS:

- TEKYIIUNA KOHTPOIIb YCIIEBAEMOCTH: KOHTPOJIbHBIE PaOOTHI, 3a/1aHUS JAJI1 CAMOCTOSITETLHOTO PEIICHUS;
- IPOMEXYTOYHAs aTTECTaLMs: SK3aMEH.

OO0mas TpyI0eMKOCTh paboyeil mporpaMmbl JUCIUILTUHBI COCTABIISET 2 3a4ETHBIC €IUHUIIBL.

° 3aHATHSA JIEKIIMOHHOTO THIIA — 16 9acoB;

o MpaKTUYECKUE 3aHATUS — 16 4acoB;

° camocTosTelbHas padoTa 00yJaroierocs B TeUeHUE CEMeCTpa, He BKIItoUas IepruoJ1 ceccuu — 18
4acoB;

° MIPOMEKYTOUHAs arTecTanus (MMOAroTOBKAa K CJave dK3aMEHa, KOHCYIbTAIlUU U dK3aMeH) — 22
yaca;

OO0BEM KOHTAKTHOHM PabOTHI 00YYAIOIIErocs ¢ MpernoaBaTesieM (3aHATUS JIEKIIMOHHOTO TUTIA, TPAKTH-
YEeCKHE 3aHSATHS, TPYIOBBIE KOHCYIbTAIINHU, SK3aMEH) COCTABIISIET 36 4acoB.
Pabota ¢ o0y4aromuMucs B MHTEPAaKTUBHBIX (hopMax cocTaBiseT 16 yaca (MpakTHYECKUE 3aHATHSA).

4. CopepxxaHue TMCHHMILVINHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3aejaM) ¢ yKa3aHHeM OT-
BeJIEHHOI0 HA HUX KOJIMYECTBA AKaJleMHUYECKUX YaCOB U BUI0B YUeOHbIX 3aHATHHM.

JucuummmHa «OKCIepUMEHTANBHBIE METOAbl HCCICIOBAHMS IUIAa3Mbl 1» MpeACTaBIseT COOOi
MOJTYTOJTIOBOM Kypc, YuTaeMblii Ha 4-M Kypce ¢usmueckoro (akynprera HI'Y B 7 cemectpe. O6mias
TPYIOEMKOCTb TUCHUIUIMHBI COCTABISAET 2 3a4ETHBIE €IMHULIBI, 72 aKaJIEeMUUECKHUX Yaca.



Buasbl yueOHo# padoThbl, BKJIIOYAsA CAMOCTOATEIb-
HYIO padoTy CTYI€HTOB U TPYA0EMKOCTH (B yacax)

[
g Koncyns- | [Ipomexy-
Ne Paznen 5 AynutopHbie Cam Tauuu TOYHAS
< Yackl Cam. pabota ' nepea K- | aTrrecra-
n/m AUCIUIIIMHBI = pabota BO
5 HpaK— BO Bp\eJM;[ BpeMs 3aMECHOM nusd
5 3aHATHH (He (uacoB) (B 4yacax)
= Bceero TTek- THYC- BKITIOUAs npOMexSy
— CKHue HepHox TOYHOU
3aHs- arTecTauu
S ceccuu "
1 2 3 4 5 6 7 8 9 10
1. | DnexTpuveckue u 1-3 9 4 2 3
MarHUTHBIE
30H/IbI
2. | [IpuemMHHUKHT 4 4 2 2
MMOTOKOB YACTHII ¥
W3JIyYEHUS
3. | KopmyckymnspHas 5-7 11 4 4 3
JIMAarHOCTHKA
TTA3MBI
4. | JImarHocTuka 8-9 6 2 2 2
HEUTPOHOB U
IPOJYKTOB T/51
peaKuii.
5. | U3mepenus B 10-11 6 2 2 2
TTA3MEHHOM
DKCIIEPUMEHTE
6. | Meroubl 12-13 6 2 2 2
00paboTKu 1
HMHTEPIIPETALUU
3KCTIEPUMEHTAIIBH
bIX JTAHHBIX
7. | UToroBslit 14-16 8 4 4
KOJIJIOKBUYM T10
Kypcy
4. | CamocTosTeNnbHAS 18 18
pabota B iepuox
HOATOTOBKHU K
MPOMEXKYTOUHOU
aTTecTaluu
5. | Ox3ameHn 4 2 2
Bcero 72 16 16 18 18 2 2

IInan nexuuii no kypcey (16 yacon)

I. DuekTpuyeckue U MATHUTHBIE 30H/bI (4 yaca)
Jekuyun 1 OnuHOYHBIN neKTpocTaTHUeckuid 3011 (3oH7 JIeHrmiopa). BaxHeiimme XxapakTepucTUKN
3oHAa. OnpeeneHue mapameTpoB IIa3Mbl 110 BOJIbT-aMIIEPHON XapaKTEPUCTUKE OJUHOYHOTO
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30HAa. MeToas! n3MepeHn 30HI0BBIX XapAKTEPUCTHUK U UX NTPOU3BOAHBIX. DopMyiia
JproBecrelina.

Jlexyusn 2 Pacnpenenenue noteHmana Bomsu 3o11a. @opmyna boma. [1naBaromimii 1 SMUCCHOHHBIN 30H/IBL.
DJIIEKTPOCTATUYECKHUI 30H B MATHUTHOM TToJie. CrieluaibHbIe BUIbI 30HIOB: IBOMHOM 30H/,
TPOMHOW 30H], MHOTORJIEKTPOIHBIE 30H b1, 30HABI THUMA ball-pen. Pexomennanuu no npume-
HEHUIO JICHTMIOPOBCKHX 30HI0B. BbICOKOYacTOTHBINM 30H. M3MepeHne ryMoB 1 Kojie0aHuii B
IUIa3Me.

Jlexyua 3. MarautHblii 30H1. I3MepeHrie TOKOB U MarHUTHBIX noJied. [[puMeHeHrne MarHUTHBIX 30H]I0B
TUISL ©I3MEPEHHH XapaKTEepUCTUK KojeOaHuil B mia3me. /lnamarautasle nerim. MakTopel, Bius-
IOLIVE HA U3MEPECHMUS.

II. IIpueMHMKH MOTOKOB YaCTHI U M3JIy4eHHd (2 yaca)

Jexkuun 4 Kanopumerpsl. bomomerpsi. [Tuposnexkrpuaeckune npuemuuku. [umnap dapanes, ocodeH-
HOCTH paboThl B MarHUTHOM 1oJie. Bropuuno-snekTponusie ymMHO)kutTenu. KOY. Mukpoka-
HaylbHBIE ycrunTenu. [1omynmpoBoiHUKOBBIE NE€TEKTOPbI. CTaTUCTUYECKUE U UMITYJIbCHBIEC T1a-
pametpsl BOY u MKII. TemHOBO# TOK 1 1ryMbl. OCOOEHHOCTH H3MEPEHUI KOPITYCKYISPHBIX
ITOTOKOB.

III. KopnyckyasipHasi JMATHOCTHKA IJ1a3Mbl (4 yaca)

Jlekuyun 5 TlaccuBHbIE MeTOABI. ATmapaTypa sl KOPITYCKYISIPHON JUArHOCTUKU: OO0IMpoYHas Kamepa,
aHAIM3aTOPbI SHEPTUN U UMITYJIbCOB YacTHll. DOKYyCHPOBKA IMYYKOB 3apsKEHHBIX YACTHUIL.

Jlexyus 6 AxTyBHBIC METOMBI. B3anmo1elicTBUE TUAarHOCTUYECKOTO My4YKa YaCTHI] C TUIa3MOM. DJIeMEH-
TapHble Mpouecchl. VICTOUHUKN MAarHOCTMYECKUX M aTOMApHBIX IMy4KoB. MHOroxopmoBoe
ocnabnenue myuka. l3aMepenne JoKambHbIX XapaKTepUCTHK TU1a3Mbl. MeTo1 HICKYCCTBEHHOM
muteHd. PesepdoproBckoe paccessHue OBICTPBIX aTOMOB.

Jlexkyusa 7 VI3MepeHue 3IEKTPUYECKUX M MATHUTHBIX TMOJIEH B IU1a3Me. 30HAUPOBAHUE IMyYKAMHU TSKE-
JBIX UOHOB. [TydKOBO-CIIEKTPOCKONMYECKUE TUArHOCTUKHU. /[narHocThka, OCHOBaHHAas Ha
M3Y4YeHUH MpOo(us MHTEHCUBHOCTH CBEUEHUS MydKka B Iuia3me. JIokalbHble M3MepeHus
MarHuTHOTO 1o 1o auHamuueckoMy 3¢ dekry lrapka (MSE). «lepe3apsaHo-pexomOu-
HanuoHHas» cnekrpockonus (CHERS).

IV. JIlmarHocTHka HEMTPOHOB M NMPOAYKTOB T/5 peakuuii (2 yaca)

Jlexkyusa 8 Peakuuu cMHTE3a KaK MHCTPYMEHT JUArHOCTUKH. PerucTpaiusi HSUTpOHOB. AKTUBALIMOHHbBIE
MeToibl. [Ty3bIpbKOBBIE KaMepbl. CUETYMKHN, OCHOBAaHHBIE Ha MOPOTOBBIX peaklusax. MeTobl,
OCHOBAHHBIC Ha PErMCTPAalliM IPOTOHOB OTAA4W: MOHU3ALMOHHBIE KAMEPbI, CUUHTUJUISLIN-
OHHbIE JeTeKTOphl. Pa3aenenre HEHTPOHOB U raMMa-U3JIy4YeHHUS.

Jexkuun 9 TlonynpoBOTHUKOBBIE ICTEKTOPHI ¢ KOHBEPTOPOM. AJMa3HbIe JETeKTOphl. HeWTpoHHBIE
CIEKTpOMETpHI. Perucrpanyss HEUTPOHOB U IPYrUX NMPOAYKTOB PEAKLUI CHUHTE3a HA KPYII-
HBIX TepMosiiepHbIx yctanoBkax (UTOP, JET, JT-60, 'OJI-3, T'Z1JT).

V. H3mepeHusi B I11a3MEHHOM JKCIIepUMeHTe (2 yaca)

Jlexuusn 10 Turbl ICTOYHUKOB ¥ TPUEMHUKOB CUTHANIA. DJIEKTPUIECCKHE HABOJKUA U MX KIIACCH(PUKAIIHU.
CrniocoObl TOAaBICHUSI HABOJIOK: SKPAHWPOBAHHBIE KOMHATHI, TPaHC(HOPMATOPHBIE U OI-
TPOHHBIE TaJIbBaHUUECKUE Pa3BA3KH, ONITUYECKHUE JTMHUU CBSI3U. MI3MepeHus B yCIOBUSX CO-
BPEMEHHOI'O TEPMOSIIEPHOTO 3KCIIEPUMEHTA.

Jexkuusn 11 DnekTpoHWKa AJI1 CUCTEM aBTOMATH3allMH JKcnepuMeHTa. [ludpoBsie m3mepenus, cien-
ctBusl TeopeMbl KoTenpHuKOBa. XapakTepucTHKH aHAIOToBbIX TpakToB ALIIL IIpoGiemsr
o poBKU cUTHaA. BO3MOKHOCTH TOTOKOBOM 00paboTKu naHHbIX. IHTEp(dEiChl TaHHBIX.
[TocTpoenue cucteM aBTOMAaTU3AMK YIPaBIEHHUS U cOOpa TAaHHBIX HA COBPEMEHHBIX ILIA3-
MEHHBIX YCTaHOBKaX.

VI.  Metonasbl 00pad0oTKH 1 HHTEPNPETALNH IKCIEPUMEHTATBHBIX JaHHBIX (2 4yaca)



Jexyua 12 11lymbl B 3KCIIEpUMEHTANIBHBIX JaHHBIX. VIcTOuHMKY curHana. BoccTaHOBIIEHNE BPEMEHHBIX U
MPOCTPAHCTBEHHBIX 3aBUCUMOCTEN M3MepsieMbIX BeMUMH. Dypbe-aHanu3. OkoHHoe Dypoe-
npeoOpazoBanue. BeiiBner-ananus. Pa3noxxenue mo coOCTBEHHBIM MOJIaM.

Jlexyusa 13 KoppenaunonHsie uamMepenusi. CUHryJsipHoe paznioxeHue. OnpeeneHre JOKaIbHBIX XapaKTe-
PHCTHK IJIa3Mbl U3 HHTETPaATIbHBIX cooTHomeHuil. [IpeobpasoBanue Abemns. CriocoOsl abenn3za-
1uu. Mcnone3oBaHne MaTeMaTUUECKUX MOZEIIEH TUIa3MBbl 17151 UHTEPIIPETALUH PE3YIbTAaTOB JKC-
nepuMeHTa. 3a1aul TOMOT pauu.

Ilnan cemunapoB no kypcey (16 yacos)

1. (1 gac) Onpenenenue napameTpoB IJIA3MbI 110 BOJIbT-aMIIEPHOIN XapaKTEPUCTUKE OJIMHOYHOTO
3oH1a. BeiBog ¢popmyinsl [{proBecTteiina.

2. (1 gac) Pacuér BobT-aMIepHON XapaKTEPUCTHKHU ABOMHOTO 30HAa. OnpesieieHre mapaMeTpoB
I1IJIa3MBbI 110 JaHHBIM TpOﬁHOFO 30HJa.

3. (1 gac) Berunciienne mapaMeTpoB IIa3MblI 1O pe3ephopaOBCKOMY PACCESIHUIO OBICTPBIX aTOMOB.

4. (1 gac) Pacy€r MHOrOXOp10BOT0 OCIa0IeHHs TUarHOCTUYECKOTO My4YKa MPH 33aHHOM PaliaibHOM
pacnpeesieHny IapaMeTpoB I1a3MBbl.

5. (2 gaca) IIpuHLIKIIBI TOCTPOEHUS CUCTEM AMATHOCTUKU HEUTPOHOB M IPYIUX IIPOJYKTOB PEAKIIUI
CHHTE3a Ha KpyIHbIX TepMosiepHbIx yctaHoBkax (MTOP, JET, JT-60, I'OJI-3, T'UT).

6. (2 yaca) 3agaua pa3fesieHUs HEUTPOHOB U raMMa-u3iydeHus. OnpeneneHne HOHHON TeMIlepaTypbl
IUIa3MBbl 110 HEUTPOHHOMY CIIEKTPY.

7. (2 gaca) 3mepeHust B yCIOBUSAX COBPEMEHHOTO TEPMOSIIEPHOTO 3KcriepuMenTa. [loctpoenue cu-
CTCM aBTOMAaTU3allUU YIIPABJIICHUSA U c6opa JaHHBIX Ha COBPCMCHHBIX INIa3MCHHBIX YCTAaHOBKAX

8. (2 yaca) dypre-ananu3 u okoHHOE Dyphe-npeodpazoBaHue A1 00PAOOTKH IKCTIEPUMEHTATBHBIX
CHUTHAJIOB. Onpe;[eneHHe JIOKAJIbHBIX XapaKTCPUCTUK IJIa3MbI U3 UHTCTPAJIbHBIX COOTHOIIICHHH.

9. (4 yaca) Torosblii KOJIIOKBUYM 110 Kypcy. [IppumMeHeHe pa3anuHbIX METOI0B UCCIIEA0BAaHUS
IUIa3MBbl B IIJIAa3MEHHOM SKCIIEPUMEHTE, CBSI3aHHOM C HayYHO-HCCIIE10BATEIbCKONW PA0OTON CTYAECHTOB.

CamocTrosiTesibHasi padoTa cTyaeHTOB (36 4acoB)

[Tepeuens 3austuit Ha CPC O0newm,
qac
[ToaroroBka K MpakTUYECKUM 3aHATHUSIM. 11
[TonroroBka K KOHTPOJIBHBIM paboTaMm 9
[ToaroroBka K 3K3aMeHy 18

5. IlepeuyeHb yueOHOI1 JJUTEPATYPHI.

5.1. OcHoBHas auTEpaTypa
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JHuarnocruka mia3mel. / [Tox pen. P. Xagmncroyna, C. Jleonapna. M.: Mup, 1967.

Hasbinenxo B.U., UBanoB A.A., Baiicen I'. DkciepuMeHTalIbHbIE METOIbI HCCIIEIOBAHUS TJIa3MBlI.
Yacte I. HoBocubupckuii  rocymapcTBeHHBI  yHuMBepcuteT, HoBocuOupck — 1999.
http://www.inp.nsk.su/students/plasma/sk/kyp.pdf)

Kysnenos 2.1., lllernos [.A. MeToasl AUarHOCTUKU BBICOKOTEMIIEPATYPHOM 11a3Mbl. M.:ATo-
musaar, 1974.

5.2. lonoTHUTEIbHAS JIUTEPATypPa

Aoy M.P., ITonenos b.B.. BropuuHo-351eKTpOHHBIE YMHOXHUTEIN OTKPBITOTO TUIIA U UX TIPH-
MeHenue. M.: Dueprouznart, 1981.

Byrcnor M.M., CrenanoB b.M., ®anuenko C.JI. DIeKTpOHHO-ONTUYECKHE MPEe0Opa3oBaTeNId U
UX IPUMEHEHNE B Hay4HbIX uccienoBanusx. M.: Hayka, 1978

Oxm3 M.; u 1p. JlerekTopsl ciaboro usmydeHus B acTpoHomuu. M. :Mup, 1986.
MHuKpoKaHaJIbHBIE TUIACTUHBI B SKCIIepUMeHTanbHOM (usuke. [1TO, N 2, 1982.

Kucmsixos A.U., Kpynauk JI.W.. // ®uszuka mnasmel. 1981, T.7, C.866.

6. IlepeyeHb yueOHO-METOANYECKHX MATEPHAJIOB 10 CAMOCTOSATEJILHOI padoTe 00y4alo-

1.

IIAUXCH.

Hasbinienxko B.W., MBanoB A.A., Baiicen I'. DkcnepumeHTanbHble METOMBI HUCCIEIOBaHUS
mnasmbl. Yacte I. HoBocuOupckumii rocymapcTBeHHbIH yHHBepcuTeT, HoBocubupck 1999.
http://www.inp.nsk.su/students/plasma/sk/kyp.pdf)

Ilepeuyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEepHET», HE00-
XOAMMBIX /IJISl OCBOCHUSI JUCIHUIJIMHBI.

JI71st OCBOCHNS TMCIUIUINHBI HCHOIB3YIOTCS CIIETYIONINE PECYPCHI:

- 3JIEKTpOHHAas nH(PopMaMOHHO-00pa3oBarenbHas cpeaa HI'Y (OMOC);
- 00pa3oBaTeNbHBIC HHTEPHET-TIOPTATIB;

- nH(GOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAs ceTh IHTepHeT.

7.1 CoBpeMmeHHbIe IPodecCHOHATbHBIE 0a3bl JAHHBIX

http://www-amdis.iaea.org/ALADDIN/ - 6a3a qaHHBIX 3JIEMEHTapHBIX IPOLIECCOB B IJIa3Me

2. wWww.nist.gov — ¢puzudeckue 0a3pl JaHHBIX

7.2. UudopManinoHHbIe CIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.



8. Ilepeyenp MHGOPMALMOHHBIX TEXHOJOTHH, HCI0JIb3yeMbIX NIPH OCYLECTBJICHUH 00pa3o0-
BaTeJILHOIO Npouecca Mo JUCHHUIINHE.

Jliis obecrieueHust peann3anuy JUCITUILUIMHBI UCTIOIb3YEeTCS CTAHIAPTHBINA KOMILJIEKT MPOTPaMM-
Horo obOecrneuenust (I10), Bkmovarommii perymsipao oOHoBisieMoe nuiieH3nonHoe 110 Windows u
MS Office.

Hcnonp30oBaHue CHEIMATH3UPOBAHHOTO MPOTPAMMHOTO OOECIICYCHUsT ISl M3YyYCHHS JIHCIH-
IUTMHBI HE TpeOyeTcs.

9. MarepuajbHO-TeXHHMYeCKas 0a3a, He0OXOAMMAas /I OCYLIeCTBJIEHHs 00Pa30BaTEeJIbHOI0
npouecca no JUCHUIINHE.

Jlia peanuzaluyuy JUCHMILIMHBL « DKCIIEPUMEHTAIbHBIE METO bl UCCIIEI0BAaHUS TU1a3Mbl 1) Hc-
MOJIb3YIOTCA CHEIHAIbHbIE TTOMEIICHHUS:

1. YuebHble ayTuTOPHH IJIs1 IPOBEICHUS 3aHATUH JIEKIMOHHOTO TUIA, TPAKTUYECKUX 3aHITUH,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), TPYNIOBBIX U HHAUBUAYaJIbHBIX KOH-
CyJIbTALlMM, TEKYIEro KOHTPOJISL, IPOMEKYTOYHOU U UTOIOBOM aTTECTALUU.

2. Tlomemenus 15t CaMOCTOSATEIBHON PabOThl 00yUYarOIIUXCAI.

VY4eOHble ayIUTOPUH YKOMILJICKTOBAHBI CHEIHMAIM3UPOBAHHON MeEOENnbl0 M TEXHUYECKHUMH
cpencTBaMu OOYYEHHMS, CIY)KAIUMH JIJIS1 TTPEICTABJICHHS y4eOHOM HH(pOpMaIuK OOJIBIION ayTUTOPHH.

[TomerieHust 17151 CAaMOCTOATENBHOM paboThl 00yYarOIINXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOM
C BO3MOXKHOCTBIO TOAKIIOUEHUS K ceTu "MHTepHeT" M oOecrmedeHreM J0CTyla B SJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarTenbHyto cpeny HI'Y.

MarepuanbHo-TeXHUYeCKOEe oOecreueHrne 00pa30BaTeIbHOro Mpolecca Mo AUCHUILIUHE JUIs
00y4aroImuXxcs U3 YUCIA JIUL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI OCYIIECTBIISIETCS COTIIACHO
«[lopsinky opraHu3anvu ¥ OCYLIECTBICHHS OOpa30BAaTEIbHOM AESITENLHOCTH MO 00pa30BaTEIbHBIM
porpamMMmam Ui MHBAJUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710poBbsi B HoBoCcHOMpckoM
roCy/1apCTBEHHOM YHHUBEPCUTETEM.

10. OueHo4yHbIe cpeacTBA MJIS MPOBEACHUSA TEKYIEro KOHTPOJISI U MPOMEKYTOYHOM aTTecTa-
MU 10 TUCHUILINHE.

10.1 IMopsiaok nNpoBeeHUs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOM aTTeCTALMHU 10
AUCHMILINHE

Texywuit Konmpono
Tekyuii KOHTPOJIb OCYILECTBIISIETCA B X0JI€ CEMECTpa MyTEM OIpOca B Havajle KaKJA0M JICKIIUH 110
MaTepHuaiam npeasiaymnei sekuuu. CTyaenTaM HeoOX0MMO MPOHTH UTOTOBBIN KOJITIOKBUYM I10 KYpCY,
OIIEHKA 32 KOTOPBIM YUYUTHIBAECTCS MPU BHICTABJICHUHN UTOTOBOM OIIEHKH Ha 3K3ameHe. VITOroBslil KOJ1o-
KBHYM IIPOBEpsieT CHOPMHUPOBABILUECS KOMIETEHIIMHU Y CTYIEHTOB.

Ilpomesicymounas ammecmayus

OcBoeHME KOMITETEHIIUN OI[EHUBAECTCSI COTVIACHO HIKAJE OLEHKH YPOBHS C(OPMUPOBAHHOCTH KOM-
IIETCHIINU. ITonoxurensHas OIICHKA MO AUCHUIINIMHC BBICTABJIACTCA B TOM CJliydac, CCJIN 3asABJICHHBIC
kommetreHmu [1K-1 u [1K-2 copmupoBanbsl He HUKE TTOPOTOBOTO YPOBHS B YaCTH, OTHOCSIIECHCS K
(bOpMI/IpOBaHI/IIO CHOCO6HOCTI/I HCIIOJIb30BATh CIICHHUAIIM3UPOBAHHLIC 3HAHUSA B O6HaCTI/I KOJIJICKTUBHBIX
IJIa3MEHHBIX MPOIIECCOB B MPO(HECCUOHATIEHOM e TEIbHOCTH.

OxoHuarenpHas OIleHKa pa0OTHI CTY/ICHTA B TCUSHUE CEMECTPa MPOUCXOIUT Ha IK3aMeHe. DK3aMeH
MIPOBOAMTCS B KOHIIE CEMECTpa B IK3aMEHALMOHHYIO CECCHIO 10 OuieraMm B yCcTHOM ¢gopme. Bompocsr
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ousnera moaOUPaAIOTCs TAaKUM 00pa3oM, YTOOBI IPOBEPUTH YPOBEHBb C(HOPMUPOBAHHOCTH KOMITETCHIIUI
I1K-1 u IIK-2.

BeiBog 00 ypoBHE CPOPMHPOBAHHOCTH KOMIIETEHIIMHA MpUHUMAeTcs mperonaBaTeneM. Kaxxmbrit
Borpoc Omtera oreHuBaetcs oT 0 10 5 Gamtos. [lomydennsle OauTbl Ha dK3aMEHE MPUOABISAIOTCS K
Oasiam, MOJyYeHHBIM Ha KOJUIOKBUYME. [lonoxkurenbHas OleHKa CTaBUTCS, KOTa BCE KOMIETEHLIUU
OCBOEHbI HE HMXE NOpPOroBoro ypoBHsA. OLIEHKH «OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEIBHO)
03HAYaI0T YCIIEIIHOE TPOXO0KIEHUE TPOMEKYTOUHOM aTTECTALUU.

Onucanue KPUTEPUEB U HIKAJ OHCHUBAHUA HHANKATOPOB TO0CTUKCHUSA PE3yJIbTaTOB oﬁyqennﬂ

o JTMCHMIIJINHE ((3KCHepI/IMeHTa.HbeIe METOAbI HCCJICA0OBAHUA IIJIA3MbI 1».

Kpure- YpoBeHb OCBOCHHUS] KOMIIETCHIINH
pHI O1te- [TmaHupyembIe pe3yiib-
B TaThl 00y4YeHUs § § §
- (nmokazarenu noctuxe- | He chopmupo- Ioporossrit BazoBsrit IIponBunyTHIl
HUS 33IaHHOTO YPOBHS BaH YPOBCHB YPOBCHB YPOBEHb
TaTOB
OCBOEHHS KOMIIETEH- (0 6ayoB) (3 6ayna) (4 6aina) (5 6anmoB)
o0yue- -
HUS
1 2 3 4 5 6
YpoBeHsb 3Ha- MunumanbHO | YpOBEHb 3HAHUN YpoBeHb 3HaHUH
HUI HIDKE MU- JIOTTYCTUMBIT COOTBETCTBYET IPO- | COOTBETCTBYET
HUMAaJBHBIX YpOBEHb 3Ha- | TpaMMe ITOATO- IporpamMme Moj-
TpebOBaHUH. Huit. omyc- TOBKH TIO Te- TOTOBKH TIO Te-
Homrora Hmerot mMecto KaeTcs 3HaYM- | MaMm/paslenaMm Juc- | Mam/pasnernam
— IIK 1.1 rpyObIe TEJIbHOE KONH- | UMIUIMHEL. [omyc- JUCHUIIINHEI.
MK 2.1 OIIIMOKH. YECTBO HEIPy- | KaeTCsA HECKOJIBKO CB00OIHO 1 apry-
ObIX OmIMOOK. | HETpyOBIX/ MEHTUPOBAHHO
HECYILECTBEHHBIX OTBEYAcT Ha JI0-
ommbok. He oTBe- MTOJTHUTCIIBHEIC
YaeT Ha JOTOTHH- BOTIPOCHI.
TEJbHBIE BOTIPOCHL.
OrcyrcrBue Mu- | IIpogemoH- IIponemonctpupo- | IIponemoncTpu-
HUMAaJBHBIX CTPUPOBAHBI BaHBI BCE OCHOBHBIC | POBaHBI BCE OC-
YMCHHH. YaCTUYHO OC- | YMEHHs. PemeHst HOBHBIC YMEHUSI.
Hammane | TIK 1.2 He ymeer pe- HOBHBIE yMe- BCE OCHOBHBIE 33J1a- | PemeHsl Bce oc-
. IaTh CTAaHAAPT- | HUs. PermieHsl | HUS ¢ HErpyObIMH HOBHBIC 33JJaHUS
YMEHUI K 2.2
HBIC 33a4H. TUTIOBEIC 3a- OIIMOKaMU HLITH C B TIOJIHOM 00BEMe
Hmerot mMecto nauau. Jomy- HEIOYeTaMHU. 0e3 HeJJ0UETOB U
rpyObIe IIEHBI HETPY- OIINOOK.
OIUOKH. ObIC OIINOKH.
OrcytcTBUE Nmeercs mu- Nwmeetcs 6a30BbIi Nmeetcs 6a30BbIT
BIIAJICHUSI MaTe- | HUMAaJbHBIH HA0Op HABBIKOB HA0Op HABBHIKOB
Hamue pHaJIoM 1O Te- Ha0Op HaBHI- NIPY PEIICHUH CTaH- | MPU PEIICHUU
HABBIKOB Mam/paszenam KOB IIpH pe- JTApTHBIX 3a7ad C CTaHIApTHHIX 3a-
(Brate- K 1.3 JUCITUTUTHHEI. IICHUH CTaH- HEKOTOPBIMH HEeJZI0- | a4 0e3 OmuOoK 1
N K 2.3 Her HaBBIKOB B | AapTHHIX 3a- YeTaMH. Heno4eToB. [1po-
ToM) pELICHN! CTaH- | Ja4 C HEKOTO- JIEMOHCTPHPO-
ApTHBIX 3a0a4. | PBIMHU HEZOYe- BaHBI 3HAHUS 110
Hamnuwme rpy- TaMH. PEIICHUIO HECTaH-
OBIX OIIHOOK. JIapTHBIX 3a/1a4.
10.2 Tunu4HbIe 32JaHUSA UTOTOBOI0 KOJJIOKBHYMA IO KypCy
3amaua Nel

CocraBuTh (HapuCOBaTh U OOBSICHUTH) PEATBHYIO CXEMY BKJIIFOUYCHHUS TBOMHOTO 30HIA IS OIpee-
JICHUS TEMIIEPaTyphl Ma3Mel. [Ipumeuanue: Obpamums 6HUManue Ha mun uzmepumens (Ouggpepenyu-
AbHBLU UIU OOUHOUHDBLLL 8X00)!
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3anaya Ne2

Haiitu orpanndeHuns Ha napaMeTpsl a3Mbl IPU 30HI0BBIX U3MEPEHUAX, IPUHUMAS, YTO B CTALUO-
HApHBIX YCIOBHAX MaKCHMAJIbHAs TEMIlepaTypa 30H7a He 10JikHa Tpesbimath 1000 °C. ITpumeuanue:
30HO CYUMAMb NIOCKUM U KUOEAIbHO YEPHBIMY.

3amaua Ne3.

[Inasma, yaepskuBaeMasi B JIOBYIIKe, UMeeT MIoTHocTh n ~ 1013 em™. U temneparypy Te = Ti ~ 10
3B. Ilpennoxxuth 30HI0BBIM METOJ ONpEACIICHHs MOTEHITMaNa Tu1a3Mbl (IpocTpaHcTBa). Hapucosath
CXEMY U3MEPECHUM.

3agaua Ne4.

I[IpeanoKuTh HapaMeTpbl BOAOPOIHOIO AUATHOCTHYECKOTO MydKa (JHEprus, TOK, M Tak Jalee) JUis
CO3/IaHMSI MCKYCCTBEHHON MHILICHH B CXEME HMCCIIE0BAHUS HOHOB (IIPOTOHOB) MIA3MBblI 110 AHAIU3Y
HeliTpanos mepesapsaaku. Ilapamerpsl mmasmel: maoTHocTh ~ 10'* em?, Temmeparypa »mexTpoHOB
~ 1 x3B, Temnepatypa uccieayemsix HOHOB 5 k3B, pagnyc 10 cm. O60ocHy#TE CBOIl BHIOOD.

3agauga Ne 5

Ha pucynke npuBeneHa cxeMa BKIIOUEHUSI TPOMHOTO 30HAA. 3HAYCHUSI U3MEPSAEMbIX HAMPSHKEHUN

V1 u V2 pasusl 1 B u 7 B coorBercTBeHHO. OnpeieuTh 0 ITUM NOKa3aHUSAM INIOTHOCTh U TEMIIepa-

Typy paBHOoBecHO# (Te=Ti) mma3mel. [1m0m1a1s MOBEPXHOCTH BCEX 30HIOB OJMHAKOBAs U paBHA 1 MM,
Ruy=100 Owm.

) J A

Pn ®

| Us~—u
3amaua Ne6

CoctaBuTh (HapUCOBATh U OOBACHUTH) PEATBHYIO CXEMY BKIIOUEHHUSI BTOPHYHO-IMUCCHOHHOTO JaT-
YMKa JJI U3MEPEHMS TOKAa HEUTPaIbHOTO MTyYKa HA IUIA3MEHHON YCTaHOBKE.

3amaua Ne7

[Tpe1oxuTh MapaMeTphl AUArHOCTUYECKOTO MTyYKa JUIst U3MEPEHUs MPOQUIIS ITIOTHOCTH TUIa3MbI IO
MHOT'OXOPJIOBOMY ocliabieHuto. [lapameTpsl ncciaeayeMon mia3mel: TeMieparypa ~ 1 k3B, makcumarb-
Has notHocTh 10 eM, Paguyc no yposaio 1/e ~ 10 M. O6ocHyiiTe cBOii BBIGO.

3agaua Neg

B nentpe nnasmMeHHOro mHypa paapuycoM ~ 1 MeTp moHHasa temmnepaTtypa coctaBisier Ti~ 1 k3B,
37eKTpoHHas TemrnepaTypa Te ~ 500 3B, MIOTHOCTH TIa3MBI B IHYpe n ~ 5- 101 cM™. Onenuts HIXK-
HIOIO I'paHUIy CIICKTpPA aTOMOB ICPE3apsaAKU, BbUICTAIOMUX U3 [ICHTPA IMJIa3SMCHHOTI'O IIHYPA.

3agaua Ne9
OueHuTe MIOTHOCTh HEUTPAIBHBIX aTOMOB B IIEHTPE MJIA3MEHHOIO IIHYpa paanycoM ~ 1 metp. TeMm-
neparypy Te = Ti = 100 5B 1 mI0THOCTH Ma3Mbl B IHYype n = 5- 103 cM™ cumnTath NoCTOAHHOI.

3amaua NelO
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JInisi MakCBEJUTOBCKOM (DYHKIIMH pacrpe/ieieHns: aTOMOB 10 SHEPTHH MOJyYUTh BHIPAKEHNUE 3aBUCH-
MOCTH BBIXOJHOI'O CHTHAJIa BPEMAIPOJIETHOTO aHAJIN3aTOpa OT BPEMEHH, NpEAToaras JIMHEHHYIO 3a-
BHUCUMOCTH KO3((UIMEHTa BTOPUYHON SMUCCHH KOJIJICKTOPA OT SHEPIUHY MaJal0IUX YACTHIL.

3amaua Nell

O1eHUTh KaKOW MarHUTHBIN MTOTOK, CBSI3aHHBIA C JUAMarHETU3MOM IIa3Mbl, Oy/IeT U3MEpATh Jua-
MarHUTHBIN 30H] (AMaMarHuTHas netis) paauycoM R=10 cm. [Tna3my cuntath 6€CKOHEYHBIM IIUITUH-
npom cedenneM d=10 cm ¢ mnotHOCTHIO 10'* eM™ 1 Temmeparypoii 1 k3B. [Tnasma ynepxkuBaercs B mosne
1 Ta (10 xIc).

3amaua Nel2

B nnmunnoM conenoupe (L>>r1) ¢ MmarauTHBIM 1osieM 6 kI'c yaepkuBaeTcsi paBHOBECHas I1a3Ma pa-
muyca r=10 cM ¢ mapamerpamu: mwiotHocTs 10 em™, Temmnepatypa 100 3B. Bpems yaepsxanus ~ 10 mc.
Onenute nuaMarHeTusM iaazMbl. Kakoe KoaruecTBO BUTKOB JIOJKEH UMETh JUaMarHuTHBIN 30H1 (ua-
MarHWTHAs METs) 71 U3MEPEHHS JUaMarHeTH3Ma TaKOW IIa3Mbl, 9TOOBI CUTHAJ Ha U3MEpHUTENe ObLT
~ 1 B. IIpennoxure cxeMmy JuaMarHUTHBIX U3MEPEHUH.

3amaua Nel3.

JlelitepueBas minazmMa oobeMoM 10 JUTPOB yIepKHBAaeTCs B MarHUTHOW JoBymike. IImoTHOCTB
masmel 10 em, Temmeparypa 1 k3B. OnLeHHTH MONTHOE KONMYECTBO HEHTPOHOB 3a BpeMs JKCIEpH-
MeHTa 100 mc. IInoTHOCTE M TeMIiepaTypy MOKHO CUMTATh IOCTOSHHOM.

JI1st cripaBKH: <GV>DD nomoe = 1.5x107% em?/c.

3amaua Nel4.
Nwmeercs BeiOopKa u3 20 yricen (3HaYeHUH HEKON U3MepseMO BEIMUHUHBI):
12223413143212231223
[TocTpouTh TUCTOrpaMMy U IPOU3BECTH CTATUCTHUECKYIO 00paboTKy AaHHOM BbIOOpKU. OTBET
MpECTaBUTh B BUJE X+AX ¢ BEepOATHOCTHIO 95%

IIpumep utoroBoro kotokBuyma no kypey (Ha nmposepky xommnerenuuii [1K 2)

1. HaiiTu orpanndeHus Ha MapaMeTphbl MIa3Mbl IPU 30HI0BBIX U3MEPEHUSIX, TPUHUMAs, YTO B CTa-
IIMOHAPHBIX YCIOBHAX MaKCHMajbHas TEMIEpaTypa 30HAa He AomkHa mpesbimars 1000 °C.
Ipumeuanue: 30H0 cuumame NIOCKUM U KUOEATLHO YEPHBIMY.

2. OueHuTe MIOTHOCTh HEUTPAIBHBIX ATOMOB B IIEHTPE IJIA3MEHHOT0 ITHYpa paanycoM ~ 1 meTp.
Temneparypy Te = Ti = 100 5B u mioTHOCTh mnasMbl B mHype n=5- 10'° cm™ cunrars
ITOCTOSTHHOM.

3. OueHHuTh KaKOW MarHUTHBIN MOTOK, CBSI3aHHBINA C JMAMarHETH3MOM I1JIa3Mbl, OyJIeT U3MEPSTh
TUAaMarHUTHBIA  30HJ (AuamarHuTHas mneTisi) paauycom R=10cm. Ilmasmy cuurtath
GecKOHEUHBIM LUIMHAPOM cedenreM d=10 cM ¢ mnotHocTsio 10 em™ u Temneparypoii 1 k3B.
[Tnasma ynepsxxupaetcs B mosie 1 T (10 xI'c).

4. HWwmeetcs Beroopka u3 20 yrcen (3HaUCHUH HEKOW M3MEPSIEMOI BETUYMHBI):

12223413143212231223
[TocTpouTh TUCTOTPaMMy U IPOU3BECTH CTATUCTHUECKYIO 00paboTKy AaHHOM BbIOOpKU. OTBET
MpEeCTaBUTh B BUJE X+AX ¢ BeposTHOCTHIO 95%.

IIpumepHBIe BOIPOCHI HA IK3aMeH
Ha nposepky cihopmuposannocmu komnemenyuu I[1K-1:
1. OnuHOuHBIE 30H/bI. XapaKTEePUCTUKH 30HA0B. Pacnipenenenue moTeHuanoB BOIM3H OIMHOYHOTO

30H/IA.
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2. ®opmyna JlproBecreiina. Onpezenenre mapaMeTpoB I1a3Mbl OJITMHOYHBIM 30H10B. 30H]1 B MarHUT-
HOM TI0JIE.

3. MHoroanekTpoanbie 30H1bL. [IpuHIune! paboTsl 1 n3MepeHrne GU3NIECKUX BETMUMH. 30HIbI CIie-
HHAITBHON T€OMETPHHU.

4. MaruutHble u3MepeHus. MeToabl U3BMEPEeHHs] MarHUTHOTO 10J1s1. IHTerpanbHble MATHUTHBIE U3ME-
peHus.

5. JlokanpHbIE MAarHUTHBIE H3MEpEeHUs. MaTemMaTuueckue MeTo Il 00paboTKH JaHHBIX MHOTOKAHAIb-
HBIX JIOKQJIbHBIX TUArHOCTHK.

6. MHOroceTouHble 30H]1bl. PerucrpaTopsl IOTOKOB 3apsKeHHbIX yacTHll. [lonaBnenne BTOpu4HON
SMUCCHH.

7. PeructpaTopsl NOTOKOB 3Hepruu. Kamopumerpsl, 60J10MeTpHI.

8. PeructpaTopbl MOTOKOB HEUTPaIbHBIX aTOMOB. BTOPUYHO-OMUCCHOHHBIE TaTYMKHA. BTOpHUHO-371€K-
TPOHHBIE YMHOXKHUTEIIU, MUKPOKaHAJIbHBIE TIJIACTUHBI.

9. [TaccuBHBIE METOIBI KOPITYCKYJISIPHON quarHocTuku. OOpa3oBaHue HEUTPATLHBIX aTOMOB B IIJIa3Me.
MeTto1 HCKYCCTBEHHON MUILIEHH.

10. O6aupoYHBIC MHUIIICHU. AHATN3ATOPHI 3aPSDKCHHBIX YaCTHIL IT0 UMITYJIBCAM M SHEPTHSM. DJIeK-
TPOHHAs/MOHHAS OITHKA.

11. MuoroxopoBoe ocinabiieHne TUarHoCTUYECKHUX MyYKOB HEHTPaAIbHBIX aTOMOB. BoccTaHoBneHune
MIPOCTPAHCTBEHHBIX paclpeeleHUI MO TaHHBIM XOPAOBBIX U3MEPEHUMN.

12. BzaumoaeicTBrE T1a3MbI C TyYKOM HEUTPaIbHBIX aTOMOB. DJIeMeHTapHbIe TIpotiecchl. Pesepdop-
JIOBCKOE paccessHue ObICTPHIX aTOMOB.

Ha nposepky cghopmuposannocmu komnemenyuu I[1K-2:

1. TlpuHnun paGoTH M OCHOBHBIE MMAPAMETPhI TUATHOCTUYECKUX WHKEKTOPOB HEUTPAIBHBIX aTO-
MOB. Perucrpaiys BTOpUYHBIX HOHOB. J{IHarHOCTUKY HA OCHOBE MYYKOB TSKEJIBIX HOHOB.

2. TlyukoBO-CHEKTpOCKONUYECKHUEe AuarHocTuku. Aunamuueckuii adpdexr Llrtapka.

3. IlydkoBO-CIEKTpOCKOMHUUYECKHE TUarHoCTUukH. [lepezapsmHo-pekoMOUHAIIMOHHAS CTIEKTPOCKO-
U,

4. TepmosinepHble peakUK B TOpAYEH MIa3Me KaK MHCTPYMEHT JUAarHoCTUKU. M3Mepenne

HEUTpPOHHOTO (hiIrOeHCa.

CUMHTWIIIALMOHHBIE 1eTeKTOphl. [IpoOnema pa3aenenust HEBUTPOHOB M raMMa-KBaHTOB.

6. IlonynmpoBOAHMKOBBIE U aIMa3HbIE N€TEKTOPHI. [Ipoune MeTOabI onpeaeeHus CueKTpa
HEUTPOHOB. JI[MarHOCTHKA TEPMOSAIEPHBIX TPOTOHOB.

7. HaBonku u MeTo1bl 60pHOBI C HUMHU.

8. Iudpossie uzmepenus. Teopema KorenpHnukoBa B upoBbIx n3MepeHusix. OCOOCHHOCTH aHa-
norosoro Tpakta ALIIL. MUnTepdeiics! naHHBIX.

9. AUII ITpo6aema omudpoku curnanoB. Ctpodockonuyeckue AL [TepBuunas o6padboTka
JTAHHBIX.

10. O6paboTka curHaaoB, 3aBUCAIINUX OT BpeMeHH. Koppensimonnasie nuamepenus. CHHTYISIpHOE
pa3IokKeHHeE.

11. Peructpanus MrHOBEHHOTO MOTOKa HEUTPOHOB. Kamepr! nenenus. [IponopimonanbHble cyeT-
YUKH.

12. O6paboTka cUrHAJIOB, 3aBUCAIINX OT BpeMeHH. Dypbe-aHanu3. BeliBner-ananms.

9]

IIpumep IK3aMeHANIMOHHOTO OUJIETA

1. OnuHOYHBIE 30HIBI. XapaKTEPUCTUKHU 30HI0B. PacnipeeneHue moTeHuanos BOIM3U OJUHOYHOTO
3oH1a. (Ha komneTreHiuto [1K-1)
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2. OOpaboTKka CHUTHAJOB, 3aBUCAIIMX OT BpeMmeHu. Dypbe-aHanu3. BeliBiner-aHanus.
kommeteHiuio [1K-2)

®opma IK3aMEeHAHOHHOTO ONJIeTa MPeICTABIEHA HA PHCYHKE

(Ha

MHHOBPHAYKH POCCHH

Deoepanvroe 2ocyoapcmeenHnoe ABMOHOMHOE 00pazoeamenvbHoe yupercoeHue
evicuiezo 00pazoeanus
«Hosocubupckuit HaUUOHATBLHBLIL UCCTIE006AMENIbCKUIL 20CYO0APCHEEHHbBLIL YHUBEPCUNIEN )
(Hoeocuobupckuii cocyoapcmeennslit ynueepcumem, HI'Y)

QDu3uueckuil haxynomem

3K3AMEHAIIMOHHBIN BUJIET N2

CocraBureis /®.N.0. npenogaBarens/

(moxnuce)

« » 20 1.

OneHoyHble MaTepHalibl MO MPOMEXKYTOUHOM aTTecTaluu (MpuiiokeHue 1), mpeqHa3HAuYeHHbIE s
MIPOBEPKH COOTBETCTBUSl YPOBHS IMOATOTOBKH Mo aucuuiuimHe TpeboBanusiMm CYOC, xpaHsarcs Ha

kadenpe-pazpadorunke PII/] B me4aTHOM U 3JIEKTPOHHOM BHJIE.
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JIner akryanusanuu padoyeil nporpaMmsl
10 JMCUHUIIHHE «KCIIEPHMEHTAIbHbIEC METOAbI HCCJIeI0BAHUS IJ1a3MbI»
no HanpasJjeHnio noarotosku 03.03.02 ®usuka
IIpoduias «O0mas n pynaameHTanbHAsA PUIHKA»

Jara u No
XapakTepucTuKa BHECEHHBIX . [Toanuce
MPOTOKOIA YYEHOTO

H3MeHeHI’II>i C a3aHUCM I1 KTOB JOKYMCHTA OTBCTCTBCHHOI'O
(c yx YHKTOB HOKY ) | cosera ®® HI'Y
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