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ABSTRACT
Specialist’s/Master’s degree in 14.03.02 Nuclear physics and technologies.
Course title: Positron annihilation spectroscopy.
Variable part of block, 4 credits.
Instructor: Razov V.1
At the beginning of the course a student should be able to: the ability to use
scientific and technical information, domestic and foreign experience in the field of
research, modern computer technologies and information resources in their subject
area.
Learning outcomes: readiness to conduct physical experiments according to a
given method, compile a description of the research and analysis of the results;
the ability to use technical means to measure the basic parameters of the objects of
research, to prepare data for compiling reviews, reports and scientific publications.
Course description: The course covers a range of issues related to the occurrence
and annihilation of a positron (e +), its interaction with the substance, the for-
mation and physicochemical properties of positronium (Ps), processes occurring in
condensed media with the participation of the positron (e +) and positronium (Ps)
and spectrometric methods analysis of the properties of substances based on these
processes.
Main course literature:
1. Experimental nuclear physics: a textbook [in 3 tons.]: Vol. 3. Elementary Parti-
cle Physics / K. N. Mukhin. St. Petersburg: Lan, 2008. 412 p.
EK NB FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:281586&theme=FEFU
2. Physics of slow positrons. Annihilation of positrons in matter, positrons in atom-
ic systems, two-photon angular correlation [Text] / UA Arifov, P. U. Arifov -
Tashkent: Fan, 1971. - 244 p.
EK NB FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:81841&theme=FEFU
3. Solovyov, P. V. Fortran for a personal computer [Text] / Solovyov, P. V. - M.:
ARIST, 1991. - 223 p.
EK NB FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:30287&theme=FEFU
Form of final knowledge control: exam

AHHOTALMS

Pabouas nporpamma nucuuiuinabl «[1o3uTpoHHas aHHUTWIISIIIMOHHAS CIIEK-
TpPOCKOMHS» pa3padoTana /s CTyeHTOB 4 kypca HampaieHus: 14.03.02 «Snep-
HbI€ (PM3MKA U TEXHOJIOTUN», crienuanu3aunn «Pu3nka aToMHOTO Apa U YacTULD»
B cooTBeTCcTBUU ¢ TpeboBanusmMu OC BO no 1aHHOMY HanpaBjIeHUIO.

Kypc «llo3utpoHHasi aHHUTHIISILIMOHHAS CIIEKTPOCKOIHS OTHOCHUTCS K pa3-
neny b1.B./IB.1 BapuaTuBHOM yacT yueOHOrO Ij1aHa (IUCHUILIMHBI IO BEIOOPY).

OO1masi TpyAOEMKOCTh JHMCLMIUIMHBI COCTAaBISIET 4 3a4€THbIE €IWHHUIIBI,
144 qaca. Y4eOHBIM MJIAHOM MPEIYCMOTPEHBI JICKIIMOHHBIE 3aHATHs (21 yac.) u
mpakTudeckue 3aHsATus (28 yacoB), camoctosTenbHas padora (95 yacoB, U3 HHX



63 yaca oTBeZieHBI Ha MOATOTOBKY K 3K3aMeHy). Jucuunnuna peanusyercs B 8 ce-
MecTtpe 4 Kypca.

JlanHbIil Kypc 0a3upyerca Ha MaTepralie KypcoB «MexaHuKa, 3JEKTPUYECTBO
u MarHetTusm», «TeopeTnueckass MexaHuka», «MaremMaTUYECKUil aHalu3y, «AJi-
redpa», «BeKTOpHBIN U TEH30pHBINA aHaNKU3Y, «JluddepeHuanbHbie 1 UHTETPaAIb-
HbIE YPaBHEHUs, BApUALIMOHHOE UCUUCIIEHUEY.

[Ipu ocBoeHMU MAaHHOW AMCHUILIMHBI HEOOXOIMMBI 3HAHUS, YMEHHS 00y4aro-
HIerocsi, IpUOOpPETEHHBIE B pe3yJbTaTe OCBOCHUSI KYpCOB: «DU3NYECKUI MPAKTH-
KyM», «DKCIIEPUMEHTAIBHBIC METOMABI SACPHON (U3UKNY», «SmepHas AJIeKTPOHH-
Ka», «CHEeKTpOMETpUsI U PaTUOMETPUsl SIACPHBIX U3NydeHU», «MeToasl U
YCTPOMCTBA perucTpalviv U3aydeHuit», « CTaTUCTUYECKUE METOAbl 00pabOTKU UH-
dbopmanyu B siiepHON HUBHKE.

Kypc oxBaTbIBaeT CIEKTP BONPOCOB CBA3AHHBIX C BOSHUKHOBEHUEM M aHHHU-
THJISIMEN To3uTpoHa (€), ero B3aMMOICHCTBHEM C BEIIECTBOM, 00pa30BaHUEM U
(U3UKO-XUMHUYECKUMH CBOMCTBaMHM TMO3uTpoHust (PS), mpolieccamu, MpoTeKaro-
IIMMH B KOHJICHCUPOBAHHBIX CpeliaX MPH YYaCTHH IMO3UTPOHA (€7) M MO3UTPOHHUS
(PS) 1 crieKTpOMETPHUYECCKMMH METOJaMH aHajik3a CBOWMCTB BEIECTBA, OCHOBAH-
HBIMHU Ha 3TUX Tpolieccax.

Heab kypca «I1o3UTpOHHAST AHHUTWIISIIUOHHAS CIIEKTPOCKOMUSD) 3aKIH0YaCT-
Csl B O3HAKOMJICHHE C OCHOBHBIMU MOJIOKEHUSIMU COBPEMEHHOI'O METO/IA aHaIU3a
XUMUKO-(U3UIECKOTO, CTPYKTYPHOTO COCTOSIHHMSI BEIIECTBAa, HAHOKJIACTEPOB WU
HaHOCTPYKTYP B KOHJEHCHPOBAHHOM COCTOSIHUHU.

3axayu:

® 03HAKOMJICHHWE C OCHOBHBIMHU (DM3NYECKUMU M XMMHYECKUMHU CBOWCTBAMH
MO3UTPOHA U TTO3UTPOHHS 1 KX OCOOEHHOCTSIMU B3aUMOJICHCTBUS C BEIIECTBOM;

® 03HAaKOMJICHUE C OCHOBHBIMU MOHSATUSMH U METOJIaMH TTO3UTPOHHON aHHU-
THJIAIIMOHHOM CIIEKTPOCKOIINH;

® 03HAaKOMJICHHE C OCHOBHBIMHM MOHSITUAMHM M METOAAMU BPEMEHHOU CIEK-
TPOCKOIIUH;

® M3y4YCHUE M MPUMEHEHHUE METOJIOB HCCIEIOBAHUS (PU3MKO-XUMHUUYECKUX
CBOMCTB BEUIECTB, OCHOBAHHBIX Ha AHHUTWIAILIMOHHON CIIEKTPOCKOIHH.

Jlnst ycremHoro u3y4deHusi AUCHUIUIMHBL «[103uTpoHHas aHHUTWISITUOHHAS
CIIEKTPOCKOMHS» y 00y4arommxcsl JOJDKHBI ObITh copMHupoBaHa cleayromias
npeBapuTebHas KOMITICTCHITUS:

[IK-1 — crnocoOGHOCTBI0 MCMOJIB30BAaTh HAYYHO-TEXHUYECKYH WH(OpMaIuio,
OTEUYECTBEHHBIA U 3apyOEKHBIN OMBIT MO TEMATUKE UCCIEIOBAHUS, COBPEMEHHbIE
KOMITBIOTEPHBIE TEXHOJIOTHH ¥ WH(OPMAIIMOHHBIE PECYpPCHI B CBOCH MPEIMETHOM
o0nacTu.



B pe3ynbrare u3ydeHus: JaHHON TUCHUIUIMHBI Y 00ydaromuxcs GopMUPYIOT-

Csl CIIEYIOITNE OOMIEKYIbTYpHBIC / Mpo(decCHOHATbHBIE KOMITETCHIINH (JIEMEHTHI

KOMITICTCHITU ).
Koa u ¢popmynnpoBka Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
KOMIIEeTEeHIIUH
TEPMHHOJIOTHIO, KOTOPAasi IPUMEHSIETCS B CIIEKTPO-
METPUH U PaTUOMETPUH;
TEXHUUYECKHE CPEJCTBA JIJIi U3MEPEHHsI OCHOBHBIX I1a-
3HaeT paMeTpoB OOBEKTOB UCCIEAOBAHUS;
IK-3 MIPaKTUYECKHE MPHIOKEHHSI TEXHUUECKUX CPEICTB
TFOTOBHOCTBIO K IIPOBC- CIEKTPOMETPHUU U PAJUOMETPUH;
JIEHUIO (PU3UYECKUX OCHOBHBI€ IIJTaBWJIa IPUMEHEHUS CPEACTB 3aLIUTHI.
SKCIIEPUMEHTOB 10 3a-
. pelaTh 3aa4u MPUKIAJAHOTO U TEOPETUYECKOTO Xa-
JaHHOW METOJUKE, CO-
pakrepa;
CTaBJICHUIO OIKMCAHUsA YmMmeer
M0JIb30BaThCs TAOMUIIAMHU, METOAMYKAMU, KaTanora-
MIPOBOAMMBIX HCCIIEI0- .
BaHUU U aHAJIU3Y pe- .
3yJIbTATOB OCHOBHBIMHM MaT€MaTHYE€CKHUMH METo/1aMu 00paboTKH
Pe3yJIbTaTOB 3KCIIEPUMEHTA, UCIIOJIb3YEMBIMU B CIIEK-
Brnaneer TPOMETPUH U PATMOMETPHUH SIACPHBIX H3ITYUCHHUIA;
HaBbIKaMU CaMOCTOSITENIbLHOM paboThl ¢ yueOHOU U
HAy4YHOU JTUTEPATypPOM.
TEPMHUHOJIOTHIO, KOTOPAast IPUMEHSIETCSI B CIIEKTPO-
METPUH U PaTUOMETPHUH;
TEXHUYECKHE CPEICTBA /ISl U3MEPEHHsI OCHOBHBIX Ia-
IK-4 3HaeT paMeTpoB 0OBEKTOB UCCIEAOBAHUS;
CIIOCOOHOCTBIO HCTIOJb- MPaKTHYECKHE TPHIIOKEHUST TEXHUIECKUX CPEJICTB
30BaTh TCXHHICCKHUC CIIEKTPOMETPUH U PATUOMETPUH;
CpCACTBa I U3MEPEC- OCHOBHBIE IIJIaBUJIa IPUMEHEHUS CPEACTB 3aLUTHI.
HUSl OCHOBHBIX Iapa-
pelaTh 3a/1aud IPUKIAJHOTO U TEOPETUUECKOro Xa-
METPOB 00BEKTOB HC-
pakrepa;
CIIEOBAaHMs, K MOATO- | YMeeT
MI0JIb30BaThCs TaOIMIIAaMH, METOAMYKAaMH, KaTaaora-
TOBKE JJaHHBIX ISl CO- .
CTaBJICHUs 0030DOB, -
OTYETOB U HAYYHBIX OCHOBHBIMHM MaTE€MaTU4YECKUMU METO1aMU 00paboTKH
1yOIMKALMH PE3yJIbTaTOB SKCIIEPUMEHTA, UCIIOJIB3YEMBIMHU B CIIEK-
Brnaneer TPOMETPUU U PATUOMETPHUH SIACPHBIX U3ITYUCHHUIA;

HaBBIKAMHU CaMOCTOSITENILHOM paboThI ¢ yueOHOU U
HAY4YHOH JTUTEPATypOU.

l. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOHN YACTH

KYPCA

Paznen |. ®uznka u XuMusi NO3UTPOHA M mo3uTponus (12 vac.)
Tema 1. ITo3uTpoOH U MO3UTPOHUIH (2 yac.)

Wcrtopust otkpeitus mo3utpona (e*) u mosutponus (PS). IloBemenue
no3uTpoHa (€") u mosurponus (PS) B cpene.
Tema 2. AHHUTHA NS (2 YAac.)




[poriecchl aHHUTHIISIIIAK ¥ B3aMMOJICHCTBUS MO3UTPOHOB (€7) M MO3UTPOHHMS
(Ps) ¢ BemectBoM. OOpazoBaHue TIO3UTPOHHSL.

Tema 3. [103UTPOH U MO3UTPOHUI B KOHJIEHCHPOBAHHBIX cpenax (2 yac.)

[To3utpon (e+). CoiicTBa u xapakrepuctuku. [lozurponuii (Ps). CBolictBa u
xapakTepuctuku. Crienuduueckue CBOMCTBAa aHHUTWISALIMYA TO3UTPOHUSI.

Tema 4. Xumuueckas ¢pu3nka no3surTponns (3 gac.)

Mopens Ope. [To3utponuii B xkunkoctsax. «Ily3slppkoBas» MOJENb.

Tema 5. Ilo3uTponuii B TBEPaOM Teute (3 yac.)

Mopnens «cBoOoaHoro oobema». Mogens «ioBymek». Ilo3uTpoHHas
aHHuruiIsinuoHHas cnexkrpockonus (ITAC).

Pa3nen Il. OxcnepumenTaababie MeToabl ITAC (9 yac.)

Tema 6. DxcniepumenTaibHbIe MeToAbI [TIAC (3 yac.)

Meron  TpPOHMHBIX  COBIAJICHUM. Meron  yrioBoM — KOppeJsLuu
AHHUTUJISIIUOHHBIX KBaHTOB. Meron JOTIEPOBCKOIO CMELICHUS
AHHUTWJISIIUOHHOW raMMa-JIMHUU.

Tema 7. U3mepenust Bpemenu :ku3Hu ¢ u Ps (3 uac.)

OcHOBBI MeTOAa HM3MEpeHHs BpeMeHU ku3HU (e+) u mnozutponus (Ps).
CrnextpomeTp ObICTPO-OBICTPBIX COBMAJACHUM.

Tema 8. MeToabl 06padoTKH CIEKTPOB BpeMeHH Ku3Hu (3 yac.)

OO6paboTka pe3ynabTaToB dkcnepumenTa. [Iporpammer “GEXFIT”, TIMEFIT”
“POSITRONFIT”.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOH YACTH
KYPCA
JlaGopaTopHbie padoTsI (28 yac.)

JlaGopaTopHnasi padora Ne 1. M3mepeHnne MajibIX akTUBHOCTe#l (6 1ac.)

JlabopaTtopnass padora Ne 2. Cpnexkrpomerpusi 0Oera-pacmaga u
3JIEKTPOHOB. (6 yac.)

JlaGopaTopnas padora Ne 3. M3yuyenme ramma-ramMmma coBnajgenuid. (4
qac.)

JlaGopaTopHasi pabora Ne 4. U3yuenune cnekrpomerpa Ha 6aze ORTEC.
(4 gac.)

JlaGopaTopHuasi padora Ne 5. CnekTpoMeTp 3aJiepKaHHbIX TAMMAa-raMmMa
coBnajeHui. (4 yac .)

Jlabopatopnas paGora Ne 6. ChnekrpoMerp OBICTPO-OBICTPBIX
coBnajaeHui. (4 yac.)



1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSITEIIBHOU paboTHI
oOyuarommxcs 1o JUCLUIIIIMHE «Ilo3utpoHHas AHHUTWIISILIUOHHAS
CHEKTPOCKONUs» MpencraBieHo B [Ipunoxkennu 1 u BkitoyaeT B ceOsi:

e IUIAH-TPa(UK BBIIOJHEHUS CAMOCTOSITENIBHOM paboOThl MO AUCLUUIUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHHUE IO KAXKIOMY 3aJaHUI0;

e XapaKTEepUCTHKA 3aJaHUM [JIsI CAMOCTOSITENLHOM pabOThl CTYJIEHTOB H
METOIMYECKHE PEKOMEH/IAlUHU 10 UX BBIOJIHEHHUIO;

e TpeOOBaHUS K  NPEACTABICHHIO M OPOPMIICHHIO  pE3YyJIbTaTOB
CaMOCTOSITENILHON paboThI;

e KPUTEPUHU OLICHKH BBIITOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

No Kontponupyemsie Koppb! 1 atamnst OueHouHbIE CpeACTBa
n/n paszensl / TeMbl ¢dbopmupoBaHus TEKYIINI KOHTPOJIb | TPOMEKYTOUHAS
JUCIUTLTAHBI KOMITETEHITHA aTTecTanus
1 I1K-3 3HAeT Bormpocs! k 3k-
Paznen .
3ameny Ne 1-8
®u3uKa U XUMUA
MO3UTPOHA U ymeer .
O —— YCTHBIN onpoc
P (VO-1)
BJaJieeT
2 [1K-3 3HaeT YcTHBIN onpoc Bonpocsr k 3k-
Paznen Il.
(YO-1) 3ameny Ne 9-10
DKCHeprUMEHTaIbHbIE yMeeT BEITONHCHIG
metozel [TAC 7a00paTOPHOI
paboTsr Ne 1-3.
(TTP-6)
BJIaJI€ET 3amura oT4éTa IO
nabopaTopHOi
pabote Ne 1-3.
(ITP-6)
I1K-4 3HAET YcTHblit onpoc Bomnpocs! k 3k-
(YO-1) 3ameny Ne 11-




yMeEeT Brinosninenue 14,
nabopaTopHOH
paboTsl Ne 4-6.
(TTP-6)

BJIaJIEET 3amuTa oT4€Ta 110
nabopaTopHOH
pabote Ne 4-6.
(TIP-6)
KoHntponbnas
pa6ora (T1P-2)

TuroBbIe KOHTPOJIBHBIE 3a1aHUSA, METOANYECKUE MATEPUAIIBI, ONPEIEIISIOIINE
IpoLEeAYypbl OLICHUBAHMS 3HAHUM, YMEHUN U HaBBIKOB U (WJIM) ONbITA ACSTEIBHO-
CTH, a TaKXXe KPUTEPUU U MOKa3aTesid, HeOOXOIUMBIE IJIsl OLCHKU 3HaHWUM, yMe-
HUIl, HaBBIKOB M XapaKTEpU3YIOIKE 3Talbl (OPMUPOBAHUS KOMIIETEHIUH B MpPO-
1ecce OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBl, peacTaBiieHbl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAILIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas auTeparypa
(anekmponHbie u nevammuvle U30aHLs)

1. DOxcnepumeHTanbHas saepHas pusuka : yueOHUK [B 3 T.] : T. 3 . Dusnka
anemenTapubix yactuil / K. H. Myxun. Cankr-IletepOypr : Jlans, 2008. 412
C.

OK Hb IB®YV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281586&theme=FEFU

OBbC Jlans:

https://e.lanbook.com/reader/book/280/#1

JlonmoHUTEILHASA JUTEPATypa
(neuammnwie u snexmporHHbIe U30aHUS)

1. ®du3nka MEIJIEHHBIX MO3UTPOHOB. AHHUTWISAILNS TTO3UTPOHOB B BEIIECTBE,
MO3UTPOHBI B aTOMHBIX CHCTEMax, ABYX(OTOHHAs yryoBasi Koppemsius [Tekcr] /
V. A. Apudog, I1. V. ApudoB — Tamxkenr : dan, 1971. — 244 c.
OK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:81841&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:281586&theme=FEFU
https://e.lanbook.com/reader/book/280/#1
http://lib.dvfu.ru:8080/lib/item?id=chamo:81841&theme=FEFU

2. ConoBbéB, 1. B. Fortran ajs nepconansHoro kommnetotepa [Tekct] / Coro-
BbEB [1. B. — M. : ARIST, 1991. -223 c.
OK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:30287 &theme=FEFU

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHUKANMOHHOU CeTH
«AHTepHET»

He npenycmoTpeHsl.

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUIIJIMHBI

B paMkax maHHOHN JUCHUIUIMHBI IPETYCMOTPEHO 95 4acOB CaMOCTOSITENIbHOM
paboThl, KOTOpasi HEOOX0AMMa MPH NPOPaOOTKE MaTepuaa JIEKIMH, TOATOTOBKE K
7ab0paTOpHBIM paboTam, K HATMCAHUIO KOHTPOJIBHOW pabOThl, SK3aMEHY .

B camocrosarensHyto paboTy no nucuurinHe «[lo3uTpoHHas aHHUTMIISIIUOH-
Hasl CIIEKTPOCKOMUS» BKIIFOUEHBI CIIETYIOUIUE BUBI J€ATEIbHOCTH:

~ TOHUCK MH(OPMALIUK IO TEMaM JJIsi CAMOCTOSITENIbHOTO U3yUEHUS;

~ pa30op TEOpETUYECKUX AaCHEeKTOB NPAKTHUECKUX paboT, HamnucaHue
OTYETOB MO J1a0OpAaTOPHBIM M TMPAKTUYECKUM padoTaMm, MOATOTOBKA K 3allUTe
OTYETOB;

~ TOJATOTOBKA K TEKYLIEMY U MPOMEKYTOUHOMY KOHTPOJIIO.

CryzaeHTy clielyeT THATEeNbHO IUIAHUPOBATHh M OPraHU30BBIBaTH BPEMs, He-
0o0xoIMMoe Ji U3y4eHHs TUCUMILUIMHBL. HenonycTuMo OTKIaabIBaTh O3HAKOMIIE-
HUE C TEOPETUYECKON YacThlO0 U MOATOTOBKY OTYETOB K JaOOpPaTOpPHBIM padoTam,
IIOCKOJIBKY 3TO HEMHUHYEMO NPHUBEAET K CHUKEHHUIO KaueCcTBa OCBOCHHsI MaTepHasa
u oopmiieHus oT4€ToB. Bee BUIbI pabOT MO TUCHUIUIMHE PEKOMEH]TYEeTCs BBINOJI-
HATH MO0 KaJEHAAPHOMY ILJIaHY, TPUBEJICHHOMY B IPUJIOKEHUH 1.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJIMHBI

Jnis  ocymiecTBieHuss 00pa3oBaTeNbHOTO Ipoliecca MO JAUCHUILTAHE
«ITo3UTpOHHAs AHHUTWIALMOHHAS CIEKTPOCKOINUS» Ha JIEKIUSAX HCIIOIb3YETCS
MYyJIbTUMEANIHOE 000pyI0BaHUE: HOYTOYK, IPOEKTOP, IKPaH.

JlabopaTopHble pabOThI MO TaHHOW AUCIUILUIMHE MPOBOJUTCA B Y4EOHO-HAyYHOU
nabopatopuu «I103UTPOHHON aHHUTHIIALIMOHHAON CIIEKTPOCKOMMI» KadeIphl
TEOPETUUYECKON U SIIepHON (DUHUKHU


http://lib.dvfu.ru:8080/lib/item?id=chamo:30287&theme=FEFU

[Ipunoxenue 1

MUHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKOI OEJAEPALINN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIIETO IIPO(eCCHOHATBHOTO 00pa30BaHUS

«/laibHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIINUXCA
o aucuuIuinie «Ilo3uTpoHHasi AHHUTMJISAAMOHHAA CIIEKTPOCKOIU»
Hanpasiaenue — 14.03.02 «SInepHbie pusuka u TeXHOJIOTHID
Crnennamuzanus «Pr3uKa aTOMHOTO SIIpa U YACTHLD)
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2017



Iinan-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHOI PadoThl MO TUCHUIJINHE

Ne Hara/cpoxkn Bua camocrositesibHOM padoThI IMpumepusbie | ®opMa KOH-
o/ BBINOJTHEH NS, HOPMBI Bpe- TPOJIf
Heesst MEHH Ha BbI-
NoJIHEeHHe,
yac
1 1 Pabora ¢ KOHCHEKTaMH JEKIUA U 3 VcrHbI
JIUTEPATYPOU. ompoc
2 2 IToaroroBka K BEINOJHEHHE J1a00- 4 Otuér mo ia-
patopHoii paboTsl Ne 1. O6oparopHOi
pabote No 1.
3 3 Pabora ¢ KOHCHEKTaMH JIEKIUHA H 3 VcTHBIN
JIUTEPATYPOIl. onpoc
4 4 Pabora ¢ KOHCHEKTaMH JIEKIUHA H 3 VceTHBIN
JIUTEPATYPOIl. onpoc
5 5 Hanucanune otuera naGopaTopHoit 4 Otuér no na-
paboter Ne 2. 6opaTopHOU
pabote Ne 2.
6 6 PaboTta ¢ KoHCHeKTaMu JIeKUUH | 3 YcTHbBIH
JIUTEPATYPOH. OIpoC
7 7 PabGoTta ¢ KOHCIEKTaMU JICKIUNA U 3 Ompoc
JINTEPATYPOH.
8 8 Hammcanue otuera maGopaTopHOM 4 Otuér mo na-
pabotsl Ne 3. 6opaTopHOH
pabote Ne 3.
9 9 Pabora ¢ KOHCHEKTaMU JEKIHA H 3 Omnpoc
JIUTEPATYPOl.
10 10 PabGoTta ¢ KOHCIEKTaMU JEKIUNA U 3 Ompoc
JIUTEPATYPOH.
11 11 Hamucanne ortuera mabopaTtopHOit 4 Otuér mo na-
pabotel Ne 4 6opaTopHOH
pabote Ne 4.
12 12 Pabora ¢ KOHCHEKTaMU JEKIHA H 3 Omnpoc
JIUTEPATYPOIl.
13 13 Pabora ¢ KOHCHEKTaMU JIEKIIMA | 3 Omnpoc
JIUTEPATYPOl.
14 14 Hanucanue otuera maGopaTopHOM 4 Otuér mo una-
paboTsl Ne 5. 6opatopHOi
pabote Ne 5.
15 15 Pabora ¢ KOHCHEKTaMH JIEKIUH W 4 YcTHBIH
JIUTEPATYPOU. OIpoc
16 16 Pabora ¢ KOHCIEKTaMH JIEKIMH W 4 VeTHBIH
JIUTEPATYPOU. OIpoc
17 17 Hanucanue otuera maGopaTopHOM 4 Otuér mo una-
paboTsl Ne 6. 6opatopHOi
pabote Ne 6.
18 18 Pabora ¢ KOHCHEekTaMH JEKIU U 10 Kontponbhas
JUTEPATYPOH. pabota
19 15-18 IToaroToBKa K K3aMeHY. 27 DK3aMeH




XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSTEJIbHON padoThl 00y4aOIIUXCHA U
MeTOANYeCKHEe PEKOMEHIALMHU 10 UX BbINOJIHECHUIO

CamocTosiTenbHast paboTa He0OXoIMMa MpU MPOPadOTKE MaTepHalia JICKIHH,
HOJTOTOBKE K JJa00OpaTOpHBIM paboTaM, KOHTPOJIBHOM padoTe, SK3aMeHy.

B camocrostensHyto paboTy no nucuuminHe «[lo3uTpoHHas aHHUTHIIALMOH-
Hasl CIIEKTPOCKOTHS» BKIIOUEHBI CIICAYIOUINE BUIBI 1€ATEIbHOCTHU:

— TOUCK MH(OPMAIIUHU TI0 TeMaM JJIsi CAMOCTOSTENILHOTO U3yUEeHHUS;

— TMOATOTOBKA K MPOMEXYTOYHOMY M UTOTOBOMY KOHTPOJIIO.

Jlyis 3aKkperyieHust HaBbIKOB U 3HaHUM CTY/ICHTA, €My B TEUCHHE Kypca BbIa-
ércst 6 madopartopHbIx 3anaHuid. JlabopaTopHbie paOOThI 3aKPEIUISIOT HABBIKU TE-
KYIIIEH TEMBI 3aHATHM.

CryneHTy cienyeT TIIATelIbHO IUIAHUPOBAaTh M OPraHU30BBIBATH BPEMsl, He-
00X0aMMOe AJIsl U3y4eHUs TUCUUIUIMHBL. HegomycTuMo OTKIIaAbIBaTh O3HAKOMIIE-
HUE C TEOPETUYECKOW YacThIO0 M MOATOTOBKY OTYETOB K Ja0OpaTOpHBIM paboTawm,
MOCKOJIBKY 3TO HEMHUHYEMO MPUBEIET K CHIYKCHHUIO Ka4eCTBa OCBOCHUS MaTepHasa
U oopMIIeHHs 0TYETOB. Bee BUBI pabOT MO TUCIUTUIMHE PEKOMEHIYEeTCS BBITIOJI-
HATH 10 KaJICHAApHOMY IUIaHy, HpuBeneHHoMY B [lnane-rpaduke BBIONTHEHUS
CaMOCTOSITENIbHOM pabOThI MO TUCIUIINHE.

Bonpocwt k 1abopamopuvim pabomam

Jlabopamopnas paboma Ne 1. Hzmepenue manvix akmugHocmel.
. AKTUBHOCTb.

Bpems )xu3HU paguoHyKInaa.

. Ilepuon nomypacnana.

. 3aKOH paJiIMOAKTUBHOTO pacnaja.

g~ wN R

. TlepeuncauTh pauOHYKIIHIBL.
Jlabopamopnas paboma Ne 2. Cnexmpomempus bema-pacnaoa u
9NEKMPOHO8.
1. berra-pacnan. Buapi.
BrlinonHeHre 3aKOHOB COXpaHEHUSI MACChI M 3apsijia.
Crnexrp sHepruii 6eTa-4acTHil.
B3aunmogeiicTBue 6eTa-u3ydeHus ¢ BEIECTBOM.

o s W

Y CTpONCTBO CIEKTPOMETPA.
Jlabopamopnas paboma Ne 3. Uzyuenue camma-2amma co8naderuil.
1. Kackamnblii raMMa pacmaj.
2. Cxema pacnaja.
3. Yron pasznera raMMa-KBaHTOB.
4. BpITIOTHEHHE 3aKOHA COXPAHEHUS YHEPTUHU TIPU KACKaTHOM pacmaje.



5. YcrpoiicTBo npubopa.
Jlabopamopnas paboma Ne 4. Hzyuenue cnekmpomempa Ha 6aze ORTEC.
BpemenHble CIEKTpOMETPEI.
[IpuHUMN 1ENCTBUS CIEKTPOMETPA.
biiok cxema cniekTpomMeTpa.
«Bopora». HazHaueHue u npuHUHUI TEUCTBUS.
ALIL

Jlabopamopnas paboma Ne 5. Cnekmpomemp 3a0epiHCaHHbIX 2aMMa-2amma

Ok~ wWwNhE

co8naoeHul.
1. MHOTOKOMIIOHEHTHBIN pacna.
[IprHIMI TEUCTBUS CIEKTPOMETPA 3aI€PKAHHBIX COBITAJICHUMN.
Y CTpONCTBO CIIEKTPOMETPA 3aAE€PKAHHBIX COBIAJCHUN.
Bun BpeMeHHOTrO crekTpa.
«Hopmansnoe» pacnipenenenue [aycca.

o bk wn

Jlabopamopnas  paboma Ne 6. Cnexmpomemp  ObICMPO-ObICMPBIX
co8naodeHul.
1. BpemeHHO€ pa3pelieHue.
[IpyHUMD 1ENCTBUS CIEKTPOMETPA.
OTnrune OT CIEKTPOMETPA C «KMEJICHHBIMY TPAKTOM.
[IpuHIMD 1EMCTBUS BpEMs aMIUIATYIHOIO KOHBEKTOPA.

ok W

Bpemsi-aMmiin Ty iHbIH KOHBEKTOP ¢ 00paTHOM IIKAJIOH.

Tpebosanus k npedcmagnienuio u 0POPMIEHUIO Pe3yIbMamos CamoCmosme IbHOU
pabombl O NOO2OMOBKE OMYEmos8 1aOOpamopHuIX pabom

OTyeT No BHINOJHEHHON JTaOOPATOPHOM paboTe IOHKEH COJEPkKaTh CIEAYIO-
[IM€ YacTu: LeJb paboThl, CYIIHOCTh METOJA; X0 paboThl; TAOIMILy C MOTYy4YeH-
HBIMU SKCIIEPUMEHTAJIbHBIMU JaHHBIMU; (OPMYJIBI U pacdeT (Ipu HEOOXOIUMO-
CTH); BBIBOJ], COJEPKAIIMI pe3yibTaThl SKCIIEPUMEHTAa U CPABHUTEIBHYIO Xapak-
TEPUCTUKY IMOJIYYEHHBIX JaHHBIX. [Ipu moAroToBKe TEOpeTHUECKON YacTu HEOOXO-
JUMO M3Y4YEHHE TEOPETUUYECKOro MaTepHaa JICKIIHM.

Kpumepuu oyenku vinonnenus camocmosamenbHou pabomul o NOO20MoGKe
omyemos K 1a60pamopHbiM pabomam

3aumeno : paboTa BBINOJHEHA, TPABUIBHO O(QOpPMIIEH OTYET MO JiabopaTop-
HOI paboTe, 3aKOHYCHHBIE TTPABUIILHO BBIMIOJIHEHHBIE PACUeThl, TPABUIIbHBIC OTBE-
ThI Ha TEOPETHUUECKHUE BOMPOCHI IO TeMe PaOOTHI.



He 3aumeno : paboTa BBINOJHEHA, B OTYETE OMIMOKHU MO 0GOPMIICHHUIO, BbI-
MOJIHEHHBIE PACUEThl COACPKAT OMIMOKH, OTBETHI HA TEOPETUUYECKUE BOIPOCHI 110
TeMe pabOThl OTCYTCTBYIOT WJIA HE MOJIHBIE.



[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKON ®EJEPALINN
dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIET0 POPECCUOHATILHOTO 00pa30BaHMUS

«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/JI OONEHOYHBIX CPEJCTB
1o aucuuiuinie «Ilo3uTpoHHAsI AHHUTUJISINUOHHAS CIIEKTPOCKOIUSD)
Hanpasiaenue — 14.03.02 «SInepHble pu3nKa U TeXHOJIOTHI)
Cnennanmuzamus «@U3nKa aTOMHOTO SIIpA U YaCTHUID)
dopMa NOATOTOBKH 0OYHAA

BaaauBocToK
2017



MMacnopt OC

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUS KOMIIETEHIIMHI

KOMIIeTeHIIUH
TEPMHUHOJIOTHIO, KOTOPAsi HPUMEHSETCS B CIIEKTPO-
METPUH U PaTUOMETPUH;
TEXHUYECKHE CPEICTBA IS U3MEPEHHsI OCHOBHBIX I1a-
3Haer paMeTpoB OOBEKTOB UCCIEAOBAHUS;
TK-3 IIPAKTUYECKHE MPUIOKEHUS TEXHUUECKUX CPECTB
TOTOBHOCTBIO K IIPOBEC- CIIEKTPOMETPUHU U PAJIMOMETPHUH;
JICHHIO (PU3MYECKUX OCHOBHBIC IIJIaBHJIA IPMMEHEHHS CPEJICTB 3aLUTHI.
9KCIIEPUMEHTOB 110 3a-
9 pelaTh 3a/la4uy OPUKIaJHOTO U TEOPETHUECKOro Xa-
JTAHHOM METOJMKE, CO-
pakrepa;
CTaBJICHUIO OIMCAHUsA YmMmeer
M10JIb30BaThCs TAOIMLIAMU, METOJMUKAaMH, KaTajaora-
IIPOBOJIUMBIX UCCIIE0- .
BaHUU W aHAIIU3Y pe- .
3yJIbTATOB OCHOBHBIMHM MaTe€MaTH4YE€CKUMH MeTo/1laMu 00paboTKu
pe3yabTaTOB SKCIIEPUMEHTA, UCIIOJIb3YEMbIMH B CIIEK-
Bnaneer TPOMETPUU U PATUOMETPHUH SIIEPHBIX U3ITYUECHUN;
HaBBIKAMU CAMOCTOSITENIbHON pabOThI C y4eOHOH U
HAY4YHOH JUTEPATypPOU.
TEPMHUHOJIOTHIO, KOTOPAsi HPUMEHSETCS B CIIEKTPO-
METPHUU U PaTUOMETPUH;
TEXHUYECKHE CPEICTBA /ISl U3MEPEHHsI OCHOBHBIX I1a-
TK-4 3HaeT paMeTpoB 0OBEKTOB UCCIEIOBAHUS;
CTIOCOOHOCTBIO HCIIOIb- MPAKTUYECKHIE MPUIIOKECHUS TEXHUUECKUX CPEICTB
30BaTh TCXHUICCKHUC CIIEKTPOMETPUHU U PaIMOMETPUH;
CpCACTBa ISl U3MEPE- OCHOBHBI€ IIJTABWJIA IPUMEHEHUS CPEACTB 3aUTHI.
HUS OCHOBHBIX Iapa-
pelaTh 3a/1aud IPUKIIaJHOTO U TEOPETHUECKOro Xa-
METPOB 0O0OBEKTOB HC-
pakrepa;
CIIEOBAaHMs, K OATO- | YMeeT
MI0JIb30BaThCs TAOIMIIaMU, METOJMYKAaMH, KaTajaora-
TOBKE JaHHBIX JUIsI CO- .
CTaBJICHUs 0030POB, .
OTYETOB U HAYYHBIX OCHOBHBIMHM MaT€MaTH4YECKUMH METOIaMH 00pabOTKH
IyGIMKALHit PE3YJIBTaTOB SKCIIEPUMEHTA, UCIIOJIB3YEMBIMHU B CIIEK-
Brnaneer TPOMETPUHU U PATUOMETPHH SIIEPHBIX U3ITYUECHUN;

HaBBIKaMHU CaMOCTOSITENIbHOM paboThI ¢ yueOHOU U
HAY4YHOH JTUTEPATypPOU.




Ne Kontponupyemsie Koppb! 1 aramns! OueHouHble CpeCcTBa
n/n paszensl / TeMbl ¢dbopmupoBaHus TEKYIIMH KOHTPOJb | IPOMEXYTOUHAsS
TV CLIUTUTUHBI KOMIIETEHIIHH arTecTanus
1 p [1K-3 3HAeT Bormpocs! k 3k-
asgen |.
3ameny No 1-8
duznka U XUMHS
IIO3UTPOHA U ymeer .
MOSHTPOHHA VYerHbli onpoc
(YO-1)
BJIa/IEET
2 Paszen Il I1K-3 3HaeT VYcTHBI onpoc Bormpocs! k 3k-
' (YO-1) 3ameny Ne 9-10
DKcrepUMEeHTaIbHbIE yMeer .
merozpt HIAC n1ab0opaTopHOI
pabotsr Ne 1-3.
(I1P-6)
BJaJieeT 3amura oT4éTa 1Mo
nabopaTtopHoOi
pabote Ne 1-3.
(TTP-6)
[1K-4 3HAET Y eTHBIN onpoc Bormpocs! k 2k-
(YO-1) 3ameny Ne 11-
yMeeT Beinonnenue 14,
nabopaTtopHoOit
pabotbI Ne 4-6.
(TTP-6)
BJaJieeT 3amura oT4éTa Mo
nabopaTtopHoOit
pabote Ne 4-6.
(TTP-6)
KonTponbHas
pab6ora (ITP-2)

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI

Koxa n popmynn- | Iransl GopMHPOBAHUS KOMIIE- KPHUTEPUH NoKAa3aTeju
POBKa KOMIIe- TeHIUH
TeHIUH
T1K-3 KAK OPTAHH30- MOJIy4aeT pe3yJib- KOJINYECTBO CAMOCTOSITEIIbHO
TaThbl, CAMOCTOS- OpraHrn30BaHHBIX OKCIICPUMECH-
TOTOBHOCTBIO K BATH DKCIIEDH- > ©
3HaeT (1opo- P TENBHO OPraHu30- TaJbHBIX MCCIIEA0BaHUM
IMPOBCACHUTIO o MEHTaJIbHbIC
TOBBIHU YpO- HCCIIE JOBAHMA BaB OKCIICPUMCH-
usmuecKux BEHB) ea— TalIbHBIE UCCIIEN0-
SKCTIEpUMEH- Y BaHMs
pe3ynbTar
TOB IIO 3aJaH-
HOM MeToauKe, | yMeeT (1po- OpraHH30BaTh CaMOCTOSTENILHO CaMOCTOSATENIbHO MOJIYYEHHBIE U
b
JBUHYTEII) SKCTIePHMEH- opraHmsyer uccie- | o0paboTaHHbIE pe3yIbTaThl HC-




COCTaBJIEHUIO TaJIbHbIE UC- JIOBAHMS, [TOJy4aeT | CIEIOBaHUs, PEICTaBICHHbIE
OIMCAHNS CJIC/IOBAHMS, pe3ysbTaThl ¥ 00- PYKOBOJUTEIIIO
MOJIYYUTh U pabatbiBaeT ux
MPOBOAUMBIX
. 00paboTaTh
HUCCICA0BaHUI PE3yIBTATEI
" aHaJIu3y pe- CHOCOOHOCTh CHOCOOHOCTH MPO- CaMOCTOSTCJIBHO MOJYYCHHBIC U
3yJIbTaTOB OpraHU30BaTh aHaJIM3UPOBATh 00paboTaHHbIE pPe3yabTaThl HC-
UCCIICIOBAHUE, | IOJYYCHHBIE H 00- | CIeZOBaHHH, KOTOPbIE MOYKHO
MOy4YUTh, 00- aboTaHHBIE pe- MPEACTABUTH B BUJE JOKIaga
BlIajieeT (BbI- YAuTE, p p peicTas AC IOKTIak
. pabotats u 3yIbTaTHI CO0- WA UHOH ITyOIMKaun
COKHIH) NPOAHAIN3UPO- | CTBEHHBIX HCCIIE-
BaTh NOJyYEH- IOBaHUH
HbIE pe3yJIbTa-
TBI
I1K-4 KakK OpraHu3o- MOJTy4YaeT pe3yib- KOJIMYECTBO CAMOCTOSITEIILHO
CHOCO6HOCTBI’O 3HaeT (Hopo_ BaTb SKCIICpH- TaThbl, CAMOCTO- OpraHrn30BaHHBIX OKCIICPUMEH-
o MCHTAJIbHBIC TCJIbHO OpraHu30- TaJIbHbIX I/ICCJ'IC[[OBaHI/Iﬁ
HCIIOJIB30BAaTh | T'OBBIM YpPO-
UCCIIEJOBaHUS BaB SKCIIEPHMEH-
TCXHUYCCKUC BCHb) U TIOJIyYHTh TaNbHBIE UCCIIEIO0-
cpeacTBa ajid pe3yabTaT BaHUs
U3MEpPCHUA OpPTaHH30BaTh CaMOCTOSATEIHHO CaMOCTOSITENIBHO TIOJyYCHHBIE U
OCHOBHBIX T1a- IKCIIEPHMECH- OpraHusyer uccie- | 00pabOTaHHBIC Pe3yNIbTaThl HC-
TaJbHBIC UC- OBaHMS, IIOJIy4aeT | CJICHOBAHUSI, IPEACTABICHHBIC
paMeTpoB 0056- | ymeeT (Ipo- A i A PeAt
" CIICIOBaHUS, pe3ynbTaThl ¥ 00- PYKOBOIHTEIIO
CKTOB HCCJIC- JIBUHYTBIH) HOJIyYUTD U pabaTpIBaeT UX
AOBaHMs, K o0paboTaTh
IIOATOTOBKEC PE3yIbTaThl
JAHHBIX JIIS CIIOCOOHOCTD CIIOCOOHOCTB IIPO- | CAMOCTOATENBHO MOJIyYEHHBIE U
OpraHu30BaTh aHAJTN3UPOBATh 00paboTaHHbIE pPe3yIbTaThl HC-
COCTaBJICHHS p P p HbIC Pe3y
6 UCcie/IOBaHKe, | MOJyYeHHbIe M 00- | clieoBaHuUil, KOTOPbIE MOYXKHO
0030pOB, OT- MOJIYYUTh, 00- paboTaHHbBIE pe- NPEICTABUTH B BUJE JOKJIALA
3 BIIaJICeT (BBI- g
4CTOB M HAYy4- . paboratb u 3yJbTaThI CO0- WJIM MHOM 1yOJIMKamuu
HBIX MyOJIMKa- coKwmit) HPOaHAIM3UPO- | CTBEHHBIX HCCIIe-
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BaTh HOJIyYEH-
HBIE Pe3yJIbTa-
THI

IOBaHUM

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLHCAYPHLI OICHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCIHHUILJINHDI

[IpomexyTouHas arrecranusa o aucuuiuinHe «llo3uTpoHHass aHHUTWISIIU-
OHHAsA CHEKTPOCKOIIHS» MPOBOAUTCSA B COOTBETCTBUM C JIOKAJIbHBIMU HOPMAaTHB-
HbIMU akTaMu [IBOY u sBnsercs o0s13aTeIbHOM.

[To pe3ynbpTaTaM BBIMOJHEHHS BCEX JTAOOPATOPHBIX pabOT, cAa4yM BCEX OT4e-
TOB U TEOPETHUUECKOT0 MaTepHalia 1o TeMe JadopaTOpHbIX padoOT CTYAEHT MoJiyda-
€T JOIYCK K DK3aMEHY.

OueHoYHBbIE CPeACTBA IS POMEKYTOUYHOM aTTecTauuu

1. Bonpocsl K 3K3aMeHy

1. ITo3utpoH (e*) u mo3utponuii (Ps) B KOHIEHCUPOBAHHBIX Cpe/ax.

2. [Tozutpon. CBOMCTBA U XapaKTEPUCTUKH.




3. I[To3utponuii (Ps). CBoiicTBa 1 XapaKTEPUCTUKH.

4. Cneunduueckue CBONCTBA M aHHUTHIIALIUS TO3UTPOHUSI.

5. Ilpouecchl aHHUTWISIIAA U B3aUMOJIEVCTBUS TTO3UTPOHOB U MO3UTPOHUS C
BemecTBoM. OOpa3oBaHUE MO3UTPOHUS.

6. Xumnueckas ¢usnka nozutponus. Moaens Ope.

7. 1lo3utpoHui B KUIKOCTSX. «I1y3pIppKOBAS» MOJEIb.

8. Ilo3uTpoHHas aHHUTWIALIMOHHAS CIIEKTPOCKOMNUSA TBEPAOTO Tena. Mozaenb
«CcBOOOAHOTO 00beMay. Moielb «JI0BYIIEKY.

9. DkcrnepuMEHTaIbHBIM METOJ] TPOHHBIX COBIAICHUM.

10. DkcrnepuMeHTaIbHBI METOJ| YTJIOBOM KOPPEISIMA AHHUTHIISIIIUOHHBIX
KBaHTOB.

11. DkcnepuMeHTaNbHBIA METOJ AOIIEPOBCKOTO CMENIEHUS aHHUTHIISIIUOH-
HOW raMMa-JIMHUH.

12. 3mepenus BpeMeHH xu3HH (¢*) 1 mosutponus (Ps).

13. CnektpomeTp OBICTpO-ObICTPBIX coBmazeHuil. OCHOBBI METOAa H3MEpe-
HUSI BPEMEHU KU3HH MMO3UTPOHOB U MO3UTPOHUS (Ps).

14. Meroasl 00pabOTKH CHEKTPOB BpeMeHH *KU3HH. OOpaboTKa pe3ynbTaToB
skcnepumenta. [Iporpammel “GEXFIT”,“TIMEFIT” ,“POSITRONFIT”.

2. lIpuMep 3K3aMeHANIMOHHOTO OWJIeTa

buner Nel
1. ITo3uTtpoH. CBOICTBa 1 XapaKTEPUCTHKHU.

2. [Tozutponwnii B sxunkoctsx. «Ily3pipbKoBas» MOJENb.
3. 3mepenus BpeMeHH )U3HH 1o3uTpoHa (e*) u mosutponus (Ps).

Kpurepuu oieHkM K 3K3aMeHy

OtmMmetka "OT1anyHo"
1. Jla" noaHBIA U IPaBUIIBHBIN OTBET U3YYEHHOTO MaTepHala.
2. Marepuai u3y4eH U MOHST.
3. Marepuan u3JI0KEH B OMNpEICISHHON JIOTHYSCKONW ITOCIIeI0BATEILHOCTH,
JUTEPATYPHBIM SI3BIKOM C UCHOJIb30BAHUEM CIIEHUAIU3UPOBAHHON TEPMUHOIOTHH.
4, OTBET CaMOCTOSITECIIHHBIM.
Otmerka "Xopomo"
1, 2, 3 — apamoruuno ormetke "OTin4HO".



5. JlomymieHsl 2-3 HECYIECTBEHHbIE OLIMOKU, UCIPABJICHHbIE MO TpeOoBa-
HUIO MPEMNoIaBaTelist, HaOIIoJaIach "IepoXoBaTOCTh" B M3JI0KEHUH MaTepraa.
OrMmeTka "Y10BJI€TBOPUTEJIHHO"
1. YueOHbIil MaTepuan, B OCHOBHOM, U3JIOXKEH MOJHO, HO MPU 3TOM JOMYyIIle-
HBI 1-2 CyIIIECTBEHHBIC OITUOKH.
2. OTBEeT HEMOJHBINA, XOTS U COOTBETCTBYET TpeOyeMol TiIyOuHE, MOCTPOEH
HECBSI3HO.
OrMmeTka "HeynoBjieTBopurteibHoO"
1. He3nanue i HEMOHUMaHKE OOJBINECH WM Hanbosee CYIEeCTBEHHON 4a-
CTH y4eOHOTO MaTepHaa.
2. JlomymieHsbl CYIIECTBEHHBIE OMMMOKHA, KOTOPHIE HE HCIPABISIOTCS TIOCIE
YTOUYHSIIOIIUX BOIIPOCOB, MaTEPHUAIT U3JI0KEH HECBSZHO.

OueHoYHBIE CPeACTBA AJIsl TEKylIeil aTTecTaluu
Texymas arrectanus nmo aucuuiinHe «llo3UTpoHHAs AHHUTHIISIIIMOHHAS
CTIIEKTPOCKOTHSY MPOBOIUTCS B (hOpMe KOHTPOIBHBIX MEPOMPUITHIA (BBHITIOTHEHUS
71a0b0paTOpHOIl pabOThI, 3aIUTHI OTYETA 10 JJAOOPATOPHOM paboTe, TECTUPOBAHUSA)
10 OLICHUBAHUIO (PAKTUYECKUX PE3yJIbTaTOB OOyUYEHUS! CTYJEHTOB U OCYLIECTBIIS-
eTcsl BeyIIUM mpenogaBaTesieM. KOHTpoibHBIE BOIPOCH K J1aOOpaTOpHBIM pado-
TaM MPEJICTaBJICHbI B IPUIOKEHUH 1.

1.  Yemmuwuit onpoc mo memam nabopamopmuvlx pabom

YerHbli onpoc (cobeceoBaHNe) MPOBOAUTCS MO TEOPUM, BRIHECEHHON Ha
CaMOCTOATENIbHOE U3yYEHHE B COOTBETCTBHH C TEMOM J1a00OpaTOPHOI pabOThI TEMbI
(npunoxenue 1).

Kpumepuu oyenxu ycmunozo onpoca npu coase omuemos 1abopamopHuix
pabom

3aumeno: paboTa BBINOJIHEHA, MPABUIBHO M T'PaMOTHO O(OPMIIEH OTYET IO
n1abopaTtopHOil paboTe, 3aKOHUEHHBIC IMPABWJIBHO BBIOJIHEHHBIE pacueThl, Mpa-
BUJIbHBIC OTBETHI Ha TEOPETUYECKHE BOMPOCHI MO TeMe PadOTHI, BIAJCHHE TEPMHU-
HOJIOTUEH.

He 3aumeno: paboTa BBINOJHEHA, B OTYETE OIMMUOKH MO OGOPMIICHHUIO,
BBITIOJTHEHHBIE PACUeThl COAEP)KAT OIIMOKH, OTBETHl HA TEOPETHUECKHUE BOMPOCHI
10 TeMe pabOTHI OTCYTCTBYIOT HJI HE TIOJTHBIE.



Koumponwvnas paboma
Bapuanr 1
Hcnone3yst cucTeMy KMHETUYECKUX YPAaBHEHH, OMHUCHIBAIOIIYIO MPOLIECCHl aHHU-
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BriBectn BpPCMCHA JKU3HHU IIO3UTPOHA U ITO3UTPOHUA IIPHU TPCXKOMIIOHCHTHOM pacC-
mazaec. OOBACHHUTH BCE BXOAIIME IICPEMCHHBIC, U ITPOLECC, OIMMCBhIBACMBbIi KaXXJIbIM

Y3 IPUBEACHHBIX YPABHCHUMN.

Kpumepuu OUYEHKU KOHI’I’lpO]leblxpa60m

Ouenka | OnucaHue CXeMbl OLICHUBAHUS

5 JleMOoHCTpUpYET MOJIHOE TOHUMaHKe Borpoca. Bee TpeboBanus,
NPEIbIABISAEMbIE K 3aJaHUI0 BBINOJHEHBI. 3aJlaud PEUICHbI
TIOJTHOCTHIO, MPUBEJICHBI BCE ATAllbl PEIICHUS 3aJ]aUH.
4 JleMOHCTpUpYeT 3HAYUTEIBHOE TOHMMaHWe TMpolembl. Bcee
TpeOOBaHMsI, TPEIBSABISIEMbIC K 3aJIaHUIO BBITIOJIHEHBI. 3a/Jauu
pEUIEHBI MTOJTHOCTBIO, HE BCE ATaIlbl PELICHUS 3a/1a4d TPUBE/ICHBI,
MOKET COAePKaTh HE3HAUNTEIbHBIC OITHOKH.
3 JleMoHCTpUpyeT YaCTUYHOE MMOHUMAaHUE IPOOIIEMBI.
BonapmHCTBO ~ TpeOoBaHUM, NPEIBSABISEMBIX K  3aJIaHUIO
BBITIOJTHEHBI. 3a/1aud B O0JIbIIIEH CTENIEHH PEIICHBI.
2 JleMoHcTpupyeT HenmoHuMaHue mpoOneMbl. Her orBeta. He
OBLJIO MONBITKU PELIUTH 33/1auy.




