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Pabouas nporpamma nucrumimuabl «O0mmii puzndeckuit npaktukym (dusnka aToMHOTO sipa
W DJIEMEHTAapHBIX yacTuil)» / coctaButenu A.X. XokoHoB, O.X. KanameroBa — Hanpuuk: ®I'6OY
KbI'Y, 2021. - 27 c.

Pabouas mporpamMma npegHazHaueHa JAJs MpEenojaBaHUs JUCIHUILUIMHBI 005S3aTeIbHONU YacTH

b1.0.08 mnpodeccuoHanbHOr0 IMKIA CTyIACHTaM OYHOW (OpMbI OOy4YeHHs 110 HampaBJICHUIO
noarotoBku 03.03.02 dwusuka (IIpopuns «dusnka KOHACHCHPOBAHHOTO COCTOSIHUSI BEIIECTBAY),
6-ro cemecTpa 3-ro Kypca.
Pabouas mporpamma coctapieHa ¢ yuyetoM dDenepalibHOTO rocyAapCcTBEHHOro 00pa3oBaTEIbHOTO
cragmapra ®I'OC 3++ Beicmiero oopazoBanus o HanpasieHuto 03.03.02 dusuka (ypoBeHb Oaka-
JaBpuaTa), YTBEP)KJICHHOI0 MpHUKa3oM MUHHUCTEpCTBa oOpa3oBaHus U Hayku Poccuiickoii dene-
pauuu 7 aBrycra 2020 r. Ne 891, koropslii 3apeructpupoBad B Muntocre P® 24 asrycra 2020 r.,
peructpanroHHbIN Ne 59412.
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1. esn 3apa4u u3ydeHust AMCHUIITHHBI
Lenbto uzyuenus yueoHoi qucuuruabl «O0mmid puszndeckuil mpakTukym (Pusrka aTOMHOTO
AIpa M DSJEMEHTapHBIX YaCTHUI[)» SBJSETCA: NPUOOpEeTeHHE 3HAHUN W MPEICTABICHUH 10
cy0aTroMHON (u3MKe, a MMEHHO, SKCIIEPUMEHTAJbHBIM OCHOBaM (PM3MKHM AaTOMHOTO siApa U
JIEMEHTApPHbIX YaCTHI], Pa3BUTHE HABBIKOB PAa0OTBl C COBPEMEHHBIM SJEPHO-(PU3HMUECKUM
000pyZ0BaHUEM, UTO TMPEAINOJIAraeT 3HaAKOMCTBO C OCHOBHBIMH MOJIYJISIMH CIIEKTPOMETPUYECKOE
JIEKTPOHUKH, METOJJaMH aMIUIMTYIHOTO U BPEMEHHOI'0 aHAJIN3a, a TAaKXKe aBTOMaTHYECKOro coopa
u 00paboTku nH(pOpMaIMU, CHOCOOHOCTH CAMOCTOSTENFHO (POPMUPOBATH H3MEPUTENBHBIC TPAKTHI
JUTSL O~ B- Y-U HEUTPOHHOM CIIEKTPOMETPHH.
3agayaMu JUCHUIUIMHBI SBIISIOTCA:
- OBJIQIETh CHUCTEMOM 3HaHMM IO AACPHON PU3UKE U MPABUIBHO COOTHOCUTH COZIEPKaHHE IKCIIe-
PUMEHTAIBHBIX 33124 ¢ 3aKOHaMU (PU3UKU aTOMHOTO SI/Ipa;
-CTPOUTh MaTEMaTHUECKUE MOJENIN (PU3MUECKUX SIBIICHUM, UCIIOIB3YsI JOCTYIHBIH MaTeMaTUYECKUN
anmnapar, BKJII04asi METO/bl BBIYMCIUTEIbHOW MAaTEMaTHKH,
- UCTOJIb30BATh NP paboTe CIPaBOYHYIO U YUEOHYIO JIUTEPATypPy, HAXOAUTh JAPyrue HeoOX0AUMbIe
UCTOYHUKH UH(POPMALIUH.
2. MecTto gucuuniunsl B crpykrype OIIOII BO
Hucuumnuza b1.0.08.01 «O6muii ¢usnueckuil npaktukym (Pusnka aToMHOro sjapa u
9JIEeMEHTapHBIX YaCTHI[)» OTHocuTca K oOs3atenbHoil yact b1.0.08 «OOmmii Qusndeckwuii
IPAKTUKYM» NpOo(EeCcCHOHANBHOrO LMKJIAa yyeOHoro IuiaHa no HampasieHuto 03.03.02 ®wusuka,
npopmib: «PuU3nKa KOHAEHCHUPOBAHHOIO COCTOSIHMS BellecTBa». K HCXOTHBIM TpeOOBaHMSM,
HEOOXOIUMBIM JUIsl M3Y4YEHMs] JaHHOM JUCUUIUIMHBI OTHOCSTCS 3HAaHMs, YMEHHS M BHJbI
JeSITeIbHOCTH, C(HOPMUPOBAHHBIE B IPOLIECCE H3YyYEHMs AUCUMIUIMH Kypca oOuei ¢usuku, a
UMEHHO pa3fiesioB MexaHuka, DnexkTpuuecTBo, ONTHKAa C COOTBETCTBYIOLUIUMH JIaOOpaTOPHBIMU
npakTukymMmamu. HeoOxoauMo Takxke BiaJeHHE METOaMU MAaTEeMaTHYEeCKOTO aHAJIM3a U HaBBIKAMHU
pabotel Ha OBM Ha ogHOM K3 0a30BBIX A3bIKOB IporpamMmmupoBanus belicuk, [Tackans unu Cu.
Jucnumnmmba «O6muit ¢uszndeckuil npaktukyM (dusmnka aTOMHOTO spa W 3JIEMEHTapHbBIX
YaCTHIL)» ABJIIETCS OCHOBOM Il M3y4Y€HHUS CHEUMATBHBIX JUCHUIUIMH 10  (U3HKe
KOHJ/ICHCUPOBAHHOT'O COCTOSIHMSI BEILIECTBA, CyOaTOMHON (Qu3HMKe, acTpopu3uke, reopusuke u
SIEPHOU MEIUIIUHE.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI JAUCIHUIIHHBI
[Iporniecc m3yyeHuss MUCHUILUIMHBI HAMPaBlieH Ha (OPMUPOBAHHUE AIEMEHTOB oOIIenpodec-
cuoHanpHOM komnetreHIu OIIK-2 B cootBerctBum ¢ ®I'OC BO u OIIOIT BO mo manHOMYy
HaIpaBJIEHUIO MOATOTOBKHU:
- CITOCOOHOCTBIO MPOBOJINTH HAYYHBIE MCCIICIOBAaHUS (DU3NUECKUX SIBJICHUM, CUCTEM U TIPO-
11eccoB, 00pabaTeIBaTh U MPEACTABIATH DKCIIEPUMEHTANIbHEIE U YyiclieHHbIe pe3ynbTaThl (OI1K-2).
B pe3yabTare 0CBOCHUS IMCUMIINHBI 00y4aKOIMICH 10JIZKeH:

3HaTh TpeIMETHYI0 00JacTh, KaTErOpPHANbHBIM ammapaTr, CTPYKTYPY, YPOBHU H (YHKIIUU
AKCIIEPUMEHTAJIBHBIX OCHOB (PM3UKH aTOMHOTO sijpa 1 yacTuil. CTyIeHT TOJDKEH OCBOUTH METOJIBI
MOJIYYeHHS! SKCIEPUMEHTAIIBHOIO MaTepHalla JIeXkKallero B OCHOBE COBPEMEHHOM TEOopUHU sipa U
AJIEMEHTAPHBIX YaCTHII.

[Ipu 3TOM oco0oOe BHHMaHHE YACNsAeTCSs TMNPUOOPETCHHIO HABBIKOB CAMOCTOSITEIBLHOM
0e30macHo# pabOThI ¢ PATMOHYKIUIHBIMA HCTOYHUKAMH M IETEKTOPAMU SAEPHBIX U3ITYUCHHM.

YMeTh MPaBWIBHO MOJIH30BATHCS M3MEPUTEIHHBIMU MpUOOpamMu, OJOKaMH MOAYIBHOHN dIeK-
TPOHUKH, CHEHUAIU3HUPOBAHHBIM MPOrPaMMHBIM MaT. oOecrieueHueM Ui MJIaHUPOBaHUS, MPOBe-
JeHUs U 00pabOTKH pe3yabTaToOB sAEPHO-PU3NUECKUX IKCIICPUMEHTOB.

BJIa/1eTh (ObITh B COCTOSIHMHU MPOJAEMOHCTPUPOBATD) 3HaHUeM 0A30BBIX KOHIICTIIIMKN U TIOHS-
TUH TPOIECCOB, TPUMEHSIEMBIX B SIEPHO-PU3NIECKOM IKCIIEPUMEHTE, (PU3MKE KOHJACHCUPOBAHHOTO
COCTOSIHMSI BEILIECTBA; yMeHUueM KOIUYECTBEHHO aHaJIU3UPOBATh TEXHUYECKUE XapaKTEPUCTUKH CHU-
CTeM aBTOMATH3aluu si-(p SKCIIEpUMEHTA.



npuodpecTH ONbIT:

- paboThI ¢ mpuboOpamMu U 0O0OPYAOBAHMEM COBPEMEHHOM J1ab0OpaTOpUH 1O aTOMHOU (DHU3UKE;

- WICTIOJIH30BAHUS PA3IMYHBIX METOJUK (PU3MUECKUX M3MEPEHUI 10 aTOMHOM CIIEKTPOCKOIHH U 00-
pabOTKH AKCIIEPUMEHTAIBHBIX JaHHBIX;

- IpoBeZicHUST (PU3UYECKOTO M MATEeMAaTUYECKOTO MOJICITHPOBAHUS C MPUMEHEHHEM METOA0B (PU3H-
KO-MaTeMaTUYEeCKOTO aHallM3a K PEHICHUI0 KOHKPETHBIX E€CTECTBCHHOHAYYHBIX W TEXHUYECKHX
po0JieM B paMKaX aTOMHOW (DU3UKH.

4. Conep:kaHue U CTPYKTYpPa IMCUMILIUHBI (MO1YJIs1)
4.1 Coaepxanme pa3iejioB IMCHUUNIMHBI

Jucrunuaa «O0mmit pusnyeckuii npaktukyMm (Pu3uka aTOMHOTO sipa U 3JIEMEHTapHBIX Ya-
CTHII)» COCTOMT M3 TPEX IMKIIOB JJAOOPAaTOPHBIX padoT MO CIEIYIONUM pa3esiaM: paJioaKTUBHBIN
pacnaj,, CTaTUCTUKA SIAEPHBIX H3IYyYEHUMN; B3aUMOJICUCTBHE YacTHL C BEUIECTBOM, JETEKTOPBI
SICPHBIX M3ITyYSHH, KOCMUYECKHE JIY9r; METOBI SIEPHO-(PU3MUECKOM CIIEKTPOCKOITHH.

[lepBbiii paznen «PaauoakTHUBHBIA pacnaj, CTAaTUCTUKA SANEPHBIX M3IYYEHUN» BKIHOYAET
nabopaTopHbIe pabOTHI 10 JO3UMETPUH, DIEMEHTAM CTaTUCTHUECKOW 0OpabOTKH pe3ysnbTaToB si-(]
JKCIIEPUMEHTa, U3yueHue anb(da- O6era- M ramMmma pagloaKTHUBHOCTH, a TaKXe PaJHOAKTUBHBIX
ceMeicTB ypaHa 238.

Bropoii paspen «B3aumonencTBrue SAEPHBIX U3JIYYEHUU C BELIECTBOM. /[€TEKTOpPBI 4acTHILI.
Kocmuueckue myum» COAEpPKUT palbOThHI, CBS3aHHBIE C HM3YYCHHEM HOHHU3AIMOHHBIX TOTEPH
3apsUKEHHBIX YacTHL], MPOLIECCOB B3aMMOJICHCTBHUS raMMa-KBAaHTOB U HEHUTPOHOB C BELIECTBOM,
paboThHI O M3YYCHHUIO PUHIIMIIOB ACHCTBUS Ta30HATIOIHEHHBIX, CIUHTHUISIIIMOHHBIX U TPEKOBBIX
JETEKTOPOB, a TaKkKe pabOThI 110 PErUCTPAIIUN KOCMUYECKUX JTy4deH.

Tperuit pasgen «Meroabl SAEpHO-PU3NYECKON CIEKTPOCKONHUU» COJAEPKUT pPabOTHI 110
IIPUMEHEHHIO T'a30HAINOJIHEHHBIX, CUUHTHIISALUOHHBIX M IOJYNPOBOJHUKOBBIX JETEKTOPOB IS
pelIeHns 3a/1a4 peHTT€HOBCKOM 1 raMMa-CIIeKTPOMETPHUH, a TaKKe paboTy MO U3YUEHHIO SAEPHOTO
MarHMTHOI'O PE30HAHCA.

Tabruya 1. Codeporcanue oucyunaunvt (Mooyis) « Oowuii gpuzuyeckuti npakmuxkym (Qusuxa
AMOMHO20 A0pa U dNIEMEHMAPHBIX YACMUY)Y, NepeyeHb OYEeHOUHbIX MAMEPUAIO8 U KOHMPOIUpye-
MbIX KOMNEemeHyull

Kon xon-
TPONPYe- ®dopma Te-
No HaumenoBanue Coneprkanue pasnena, MOM KOM- KyIIiero
| paznena nabopaTtopHbie pabOThI MMETCHIIN N
(w ec va- KOHTPOJIA
CTH)
1 2 3 4 5
1 | Pa3nen 1. 1.1./lo3umeTpuss HMOHUBHPYIOIIMX H3IIyYe- OIIK-2 O3, K, T, O
PagnoaxkTuBHBIN Huii. Pagmomerp Il 5-b, nmosumerpsl
pacmaj, cTaTu- JABI'b-011 «BEJIJTA» Hu
CTHUKA SIIEPHBIX JAKT-«<APBUTP-M».
W3JTy4YEeHH I

1.2.3mepeHne raMmma-akTHBHOCTH U30TOIIOB
kanuii-40, HaTpuii-22, kobansT-60 ¢ mMoMo-
b0 CHMHTWILIALUOHHOTO paauomerpa CPII
2 u cyetuuka ['elirepa-Mromepa.

1.3.I3mepenne OeTa-aKTUBHOCTH HCTOYHH-
koBkanii-40, tammii-204 u  ko6ambT-60.
CraTucTuKa OTCUETOB MPU perucrpanuu oe-




Tta-u3nydenusi. Pacnipenenenue Ilyaccona u
l"aycca.

1.4.U3mepenue anba aKTUBHOCTH HCTOY-
Huka [lmyronuit 239 u onpeaenenre sHepruu
anb(a-yacTHIl ¢ TIOMOIIBIO  aprOHOBOM
MOHU3ALMOHHOW KaMepbl C KallpOHOBBIM
OKHOM.

1.5. W3ydenue paamoakTUBHOTO CEMEMCTBa
ypana 238. M3mepenue Oeta W ramma ak-
TUBHOCTH JIOYEPHUX IMPOJYKTOB pacmaaa
panoHa — 222.

Pazpmea 2.
BsaumoneiicTeue
AJICPHBIX U3ITY-
YECHUM C Belle-
CTBOM.
[erexTopsl ya-
ctull. Kocmunue-
CKHE JIYYH.

2.1. VoHu3allMOHHBIE TOTEPU 3aPSIKEHHBIX
yactull. OnpezeneHue JUIMHBI podera aib-
¢a-yacTull B BO3AyX€ C IMOMOLIbIO HOHHU3a-
LIHOHHOM KaMepBhl.

2.2. llpoxoxaeHue pelATUBUCTCKUX dJIEK-
TPOHOB uepe3 BemecTBo. OmnpenencHue
BEpPXHEH TpaHuIbl [ — CHEKTpa METOAOM
HOMJIOIEHUS] C TOMOIIbI0 HOHHU3ALMOHHOMN
KaMephl.

2.3. IlpoxoxxaeHue ramMma-KBaHTOB 4epes
BEILECTBO.

2.3.1. OmnpeneneHue >HEPTUU Y-U3ITYHYECHUS
METO/I0M TOTJIOLICHHUS.

2.3.2. Onpenenenne HEPrU raMMa-KBaHTOB

H30TOIOB K00anpT-60, Kaauii-40 H
HATpUi-22 ¢ TOMOIIbIO CIMHTUIUISILIMOHHOTO
CIEKTPOMETPA.

2.3.3. Dddexr Komnrona. Meton ClimHTHII-
JSIUOHHOTO CIIEKTPOMETpA.

2.4. TpekoBble ETEKTOPBI 3apsHKEHHBIX 4Ya-
CTHLI.

2.4.1. @OTOAMYJIBCHOHHBIA METOJ| PETH-
CTpaLliU SAEPHBIX U3ITYyYEHUH.

2.4.2. Kamepa Bwunbcona. Omnpenenenue
SHEPrUM M HUMIIyJbCa YacTHUI[ IO TPAEKTO-
pHUSM B MarHUTHOM I10JIE.

2.5. I'a3oHaNoONHEHHBIE AECTEKTOPBI B slEp-
HO-(PU3MYECKOM IKCIIEPUMEHTE.

2.5.1. OmpeneneHne CcUETHOM XapaKTepu-
CTUKHU cueTyuka [ 'eitrepa-Mrosepa.

2.5.2. Ompegenenne pa3peliaoniero Bpe-
MEHH TMPONOPLUOHAIBHOIO CUETYHUKA METO-
JIOM JIByX IIPETapaToB.

2.6. ®u3nuKa HEUTPOHOB. 3aMEJUIEHUE U pe-

OIIK-2

A3, K, T, O




TUCTpaLys TEIVIOBBIX HEUTPOHOB € IIOMOIIBIO
HEUTPOHHOI'O MOHUTODA.

2.7. Kocmuueckue J1y4u.

2.7.1. WN3ydyeHue KacKaJHbBIX JIUBHEH B
CBUHIIE, TCHEPUPYEMBIX KOCMHUYCCKUMH ITYy-
yaMH.

2.7.2. OOHapyXeHUE 3aBUCHUMOCTH HWHTCH-
CHBHOCTH KOCMHMYECKHX JIy4ed OT HaIlpaB-
JICHHSL.

Pazpea 3.
Mertons! snep-
HO-(U3HYECKOU
CIIEKTPOCKOITUHU

3.1. CnekTpoMeTpusi PEHTI€HOBCKOTO U
MSATKOTO TaMMa-U3JIy4eHHs] ¢ TOMOUIBIO Ta-
30HAMOJHEHHBIX MPOMOPLUUOHAIBHBIX CYET-
YUKOB.

3.2. ITlonynpoBOAHHKOBBIE JETEKTOPHI B
SIepHO-(PU3UYECKOM IKCIIEPUMEHTE.

3.2.1. M3yuenne pabOTHI MOIYIPOBOIHUKO-
BOr0 peHTreHoBckoro aerekrtopa bJIEP-2K.
3.2.2. 3ydyeHue ramma-crieKTpa UCTOUYHUKA

aMmepunnii-241 ¢ moMoIlbl  AETEKTOpa
BJIEP-2K.

3.3.CnexTpomeTp SHEPTUit ram-
Ma-u3nydennit COI'-10 Ha ocHOBe kpucTai-
na Nal (Tl). U3yuenue paboThl CXEMBI COB-
najieHuil Ha npumepe JBYX(OTOHHOH aH-
HUTWISIIAA ~ TIO3UTPOHOB  OT  MCTOYHHUKA
HaTpui-22.

3.4. SlnepHas MarHUTHO-PE30HAHCHAs CIIEK-
TPOMETPHS.

OIIK-2

I3,K,T,O

B rpade 4 npuBoasTcs minaHupyemble (OpMBI TEKYIIETO KOHTPOJIS: 3aluTa J1abopaTopHOM

pabotsl (3JIP), momamnero 3amanus (/13),
tectupoBanue (T), onpoc (O) u T.71.

4.2. CTpyKTYypa QM CHUIINHbBI

koitokBuyM (K), py6exssiii kontposs (PK),

Crpykrypa mucuunianHbl (Moayas) «O0mmii puznyecknii NPaKTHKYM.

du3KMKa AaTOMHOTO SIAPA U 3JIeMEHTAPHBIX YaCTHID»
Tabnuya 2. Obwas mpyooemkocms OUCYUNIUHbL cocmasisem 3 3auemHvle eounuysl (108

4acoe)

Bun pabotbt TpynoeMKOCTb, 4acoB
6-0if cemecTp Bcero

O01mas Tpy10eMKOCTh 108 108
KonTakTHas paborta 68 68
JlaGopaTopHbIe 3aHATHS 68 68
CamocrosiTenpHas pabora 31 31
[ToaroroBka v NpOXOKACHUE TPOMEKYTOUHOM 9 9
aTTecTaluu
Buj uTOroBoro KOHTposIs 3a4eT 3a4eT




4.3. Cogepxxanmne TUCUMILIMHBI (J1A0OpaTOPHbIE 3AHATHA)
Taobauya 3. /labopamopnvie 3anamus

Ne Tema
3aHATUSA
1 2
Ho3zumerpuss uoHuzupyromux wusnydenud. Pamumomerp Il 5-B, no3umerpsl
JABI'b-011 «BEJUUTIA» u AKT-«APBUTP-M».
1. N3mepenne ramMmma-akTUBHOCTHHM30TOINOB Kanuii-40, Hatpuii-22, xko6ansT-60 ¢ 10-
MOILBIO CUUHTHWILIALMOHHOTO paguomerpa CPII 2 u
cuetumka [ 'eiirepa-Mrosiepa.
’ N3mepenne OeTa-akTUBHOCTH HWCTOYHMKOBKaWK-40, Tanuii-204 u ko6anbT-60.
CraTucTika OTCYETOB IPU peructpaunuu 6erta-usinyuenus. Pacnpenenenue Ilyaccona
u ['aycca.
N3mepenue anbda aktuBHOCTH ucTouHuKa [lmyronuit 239 u onpeneneHue sHEPruu
anb(ha-4acTHIl C MOMOIIBIO APTOHOBOW MOHHU3AIIMOHHON KaMmephl C KallpOHOBBIM OK-
3 HOM.
N3ydyenue paanoakTUBHOTO cemeiicTBa ypaHa 238. M3mepeHue Oera U ramma ak-
TUBHOCTH JIOUEPHUX MPOAYKTOB pacnaja pajoHa — 222.
4 Honuzanumonnele NoTepu 3apsbKeHHBIX yacTtuil. OmnpeneneHue AIUHbI mpodera alb-
(ha-yacTuIl B BO3/IyXE C MOMOIIBIO MOHU3AIMOHHOW KaMephl.
[IpoxoxneHne pensTUBUCTCKUX AJIEKTPOHOB uepe3 BellecTBo. OnpeneneHue Bepx-
5 HEeH TpaHUIBl B — CIIEKTpa METOJIOM TOTJIOMICHUS C TIOMOIIBIO HOHU3AIIMOHHON Ka-
MEpBHI.
Onpenenenye SHEPTUM Y-U3TyUYEHUSI METOJOM MOTJIOLIEHUSI.
Omnpenenenue sHEPTUU raMMa-KBaHTOB U30TOMOB K00anbT-60, kanuii-40 u HaTpuii-22
6 C MOMOILBIO CUUHTHJUIALIMOHHOTO CIIEKTPOMETPA.
Dddext Komnrona. Meto CHUHTHIIISIIMOHHOTO CIIEKTPOMETPA.
TpexoBbIe ETEKTOPHI 3aPsHKCHHBIX YaCTHII.
7 Kamepa Bunbscona. Onpezenenne 3HEprud U UMIYJIbCa YaCTHUL 110 TPAEKTOPUSM B
MarHuTHOM TIOJIE.
["a3oHanoNMHeHHbIE JETEKTOPHI B AIEPHO-(HU3HUECKOM IKCIIEPUMEHTE.
Omnpenenenre CUETHOM XapakTepuCTUKU cueTunka [ elirepa-Mromiepa.
8 OrnpezenieHrne pa3pellaroliero BpeMEHU MPOMOPIIMOHAIIBHOIO CUETYUKA METOJIOM
JIBYX TPEnapaToB.
®dusuka HEUTPOHOB. Perucrpanus TEmIOBbIX HEUTPOHOB C IMTOMOLIBIO HEUTPOHHOIO
9 MOHHTODA.
N3yuenne kackagHbIX JUBHEN B CBUHIIE, TEHEPUPYEMBIX KOCMUYECKUMHU JTyYaMH.
10 OO6HapyxeHne 3aBUCUMOCTH HHTEHCUBHOCTH KOCMHYECKHUX JTydel OT HapaBJICHUS
CriekTpoMeTpusi pEHTT€HOBCKOTO U MSATKOTO raMMa-M31y4eHHsI C TOMOIIBIO Ta30-
11 HaIOJTHEHHBIX MPOMOPIIUOHATIBHBIX CUETYUKOB.
[TonynpoBOIHUKOBBIE IETEKTOPHI B sIIEPHO-(DU3MUECKOM SKCIIEPUMEHTE.
Nzydenne paboThl OTYMPOBOTHUKOBOTO PEHTIeHOBCKOTO Aetektopa BJIEP-2K.
12 N3yueHnne ramma-criekTpa MCTOYHHUKA aMepuIuii-241 ¢ MOMONIbIO JETEKTOpa
BJIEP-2K.




Ne
3aHATHUA

Tema

Cnekrpometp 3Hepruii ramma-nsinydeHuit COI'-10 na ocHose kpuctainia Nal (T1).
13 N3yuenne paboThbl cXeMbl COBIAICHUH Ha puMepe ABYX()OTOHHONW aHHUTWIISALIMH
[IO3UTPOHOB OT UCTOYHMKA HATPUI-22.

14 HI[CpHaH MAarouTHO-PE30HAaHCHAs CIICKTPOMCTPHL.

4.4. CamocTosiTe/IbHOE U3YUYEeHHE Pa3/1eJ10B TUCHUILTHHBI
Taonuua 4. Camocmoamenvroe uzyueHue pazoenos OUCUUnIUHbl

No
Bormpockl, BEIHOCHMBIE Ha CAMOCTOSITEIIBHOE U3ydeHUE
paznerna
1 2
1. DOTOAIMYIIBCHOHHBIN METOJI PETUCTPAIIUH SICPHBIX H3ITyYCHH.
2. MeTo/1bI 3aIUTHI OT TEIIOBBIX HEUTPOHOB B HU3KO(OHOBBIX IKCIICPUMCHTAX.

5. OueHouyHbIe MaTePHUAJIbI VISl TEKYILEr0 U Py0e:KHOT0 KOHTPOJIA YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTALNH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB OCYIIECTBIISIETCS B COOTBETCTBHM C Oalib-
HO-peHTHHrOBOW cuctemoi atTectauuu oOyuaromuxcs no OIIOIT BO KBI'Y. Cenenus 06 opra-
HU3AIMU pabOTHI 110 ATOW CUCTEME TTPUBEIEHBI B Ta0IHUIIE.

OrneHka ycreBaeMOCTH CTYJEHTOB IO JUCIUIUIMHE OCYIIECTBISIETCS B Mpollecce 0OyueHus B
XO0J€ TEKYIIEro U MPOMEKYTOUYHOIO KOHTPOJIS.

Texkymuii KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMOE «OTCICKUBAHNUE» YPOBHS YCBOCHUS
3HaHUW M (POpMHpOBAaHMII yMEHMH U HaBBIKOB B TEYEHHME BCErO0 BPEMEHU MPOXOXKICHUS
JUCUUIIIMHBL. Tekyluii KOHTPOJIb 3HAaHUM, YMEHUI U HaBBIKOB CTYJ€HTOB OCYILECTBIISETCS B XO/I€
ayAUTOPHBIX 3aHATHIA.

5.1 Oyenounvie mamepuanvl 011 mexKyuwye2o KOnmpona. Llens mexyueco koumpons — OlleHKa
pe3yNIbTaTOB pabOTHI B cEMeCTpe U o0ecrieueHrne CBOEBPEMEHHOM 00paTHOM CBSI3U, AJI KOPPEKIIMH
00y4eHusl, aKTUBU3AIMU CAMOCTOSTEIBHOM paboThl oOydwatomerocs. OOBEKTOM TEKYIIETro
KOHTPOJISI SIBJISIIOTCS. KOHKPETH3WPOBAHHBIE pPE3yNbTaThl oOyueHus (yueOHBbIe TOCTHIKEHHS) TIO
JTUCITUATIIINHE

Texywyuii KoHmpoJip YCIeBaeMOCTH 00€CIIeUNBACT OIEHUBAHUE XOJa OCBOCHUS AMCIUILITUHBI
«O6muii puzndeckuii mpakTukyMm (Pusnka aTOMHOTO sA7Ipa U JIEMEHTAPHBIX YaCTHIL)» U BKIIFOYAET:
OTBETHI Ha TEOPETUUECKUE BOMPOCHI HA MPAKTUUYECKOM 3aHSATHH, PELICHUE MPAKTUYECKUX 3a]ad U
BBITIOJIHEHWE  3aJaHUH  HA  TPAKTUYECKOM  3aHSITHH, CAMOCTOSATEILHOE  BBHITIOJIHCHHE
WHAVBUAYAIbHBIX JOMAIIHUX 3a/laHui (HalpuMep, pelieHue 3aaad) ¢ OT4eTOM (3alluToi) B
YCTaHOBJIEHHBIN CPOK, HAMCAHUE JOKJIAJI0B, pedepaToB, 3cce, TUCKYCCHH.

OreHka KayecTBa MOATOTOBKH Ha OCHOBAHUH BBITIOJIHEHHBIX 3aJJaHHI BEJIETCS MPEMNo/IaBaTeieM
(c oOCcykaeHneM pe3ynbTaTOB), OAJUTBI HAUUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aJIaHUS.

5.1. Bonpocwt 0na 0onycka K 6blnoiHeHUI0 1a00paAmopHbIX padom
(konmponupyemas komnemenyun OIIK-2):

Bonpocwl 0na oonycka k évtnonnenuto pavomot 1
1. Lenms pabOTHI ¥ MPUHAIICKHOCTH.
2. IlopsiioK BBITOTHEHHS PAOOTHI
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. Pactipenenenus I'aycca u Ilyaccona.
. 'a30HanONHEHHBINA CYETUHK
. a-, B- uy- yvacmuyuwl

Bonpocul onsa donycka K évitnonnenuto pabomot 2

. Henb paboOThI ¥ MPUHATICKHOCTH.
. [opsiox BeIOTHEHUS PAOOTHI

. Paguometpnl

. Jo3umerpsl

. NoHun3anuoHHbIe KaMepbl

. Cueruuk ['elirepa-Mromiepa

Bonpocul ona donycka K évitnonnenuto pabomot 3

. lenb paboOThI ¥ TPUHAICKHOCTH.

. [Topsimok BeIMOSIHEHUS paOOTHI

. Pamnometper

. Jo3umerpel

. MoHn3anumonHblie kKamepbl

. Cueruuk ['elirepa-Mromiepa

. CHUHTWJUISLIMOHHBIE KPUCTAJUIbI

. Enunuiel u3amMepenusi, uCIoJib3yeMble B JO3UMETPHUH.

Bonpocut 0nsa oonycka k évtnonnenuro pabomot 4

. lenb pabOThI ¥ TPUHAICKHOCTH.
. [Topsimox BeITIOTHEHUS paOOTHI

. Paguometpsl

. Jo3nmetpsl

. MoHn3anmonHbie kKamepbl

. Cueruuk ['elirepa-Mromiepa

Bonpocwt ona oonycka K epinonnenuto pabomot 5

. llenb paboThl ¥ TPUHATIEKHOCTH.
. [TopsiioK BBIOTHEHUS PAOOTHI

. Pannometpsl

. Jo3umerpsl

. NoHU3aIlMOHHBIE KaMEPBI

. Cueruuk ['elirepa-Mronnepa

. Camoracsiuecs C4eTYMKH

Bonpocwt 015 0onycka k évtnonnenuro paoomot 6

. Lenb paboThI M MPUHAIEKHOCTH.
. [Topsi10K BBITTOTHEHHST PAOOTHI

. 0-, B- u y- 9acTUIBI

. AnnHa cBoboaHOrO Ipodera

. NoHn3anmoHHble KaMepsl

Bonpocul ona donycka K évinoanenuto pabomot 7

. lenb pabOThI ¥ IPHHAICIKHOCTH.
. [opsok BeIMOTHEHUS PAOOTHI

. 0, - u y- 9aCTHUIIbI

. OXe-371eKTPOHBI

10
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. Oddext Komnrona
. IIpuHnun paboThl CHUHTHIUIALIMOHHOTO CIIEKTPOMETpa

Bonpocul 015 donycka K évtnoinenuto pabomot 8

. Lenb paboOThI ¥ PUHAICIKHOCTH.

. ITopsiIoK BBIMOTHEHHUS PabOTHI

. 0, f- u y- 9aCTHIIBI

. IIpuHnun paboThl CHIUMHTHIUIALIMOHHOTO CIIEKTPOMETpa

Bonpocul 015 donycka K évtnosinenuto pavomot 9

. llenb pabOThI ¥ IPUHAICIKHOCTH.
. [lopsanox BeimonHeHUs pabOTHI

. latb onpenenenue B — pacnaaa

. Pamnometpsr

. Jo3umerpel

. NoHu3anmoHHbie KaMepbl

Bonpocel ona donycka K évinonnenuio pabomot 10

. Llenb paboOThI M IPUHAICKHOCTH.

. ITops/10K BBINIOJHEHUST pabOTHI

. UTo Takoe MepBUYHOE M BTOPHYHOE KOCMHUYECKOE U3TyueHHE?
. UTO BXOJUT B COCTaB BTOPUYHOI'O KOCMHUYECKOTO H3ITyICHHS?

Bonpocel ona oonycka K évinoanenuio pabomot 11

. llenb paboOThI ¥ IPUHAJIEKHOCTH.

. ITopsi10K BBIOTHEHUSI PAOOTHI

. UTo Takoe MepBUYHOE U BTOPUYHOE KOCMHYECKOE H3ITydeHHe?
. UTO BXOJUT B COCTaB BTOPUYHOI'O KOCMUYECKOT0 M3JIy4eHHs?
. Cueruuk ['elirepa-Mromiepa

Bonpocul onsa donycka k évinoinenuto pavomot 12

. Llenb paboThI M MPUHAIEKHOCTH.
. [lopsa ok BeInonHEHUs pabOTHI

3.

Yto Takoe aZIpOHHad (H,Z[epHO-aKTI/IBHaH) KOMIIOHCHTA, XXCCTKasa (MIOOHHaSI) KOMIIOHCHTA,

MsrKas (3JeKTPOHHO-(POTOHHAs ) KOMIIOHEHTa?

4.

1.
2.
3.
4.
3.

Cueruuk ['elirepa-Mronnepa

Bonpocul ona donycka K évinoanenuto pabomot 13
[{enb paboOThI M IPUHAIIEKHOCTH.
[TopsiioK BBIMOTHEHUS PAOOTHI
0-, f- u'y - 9aCTUIIBI
JleTekTophl U MPUHIMIT PAOOTHI AETEKTOPOB
Juddy3Hble JeTEKTOPHI.

B pesynomame ycmmnozo onpoca 3nanus, obdyuarouiezoca OUeHU8arwOmca no cieoyouiei

uiKkaine:

2 6anna, CTaBUTCS, €CIIA 00YJIAIONITUNCS:
1) MIOJTHO M3J1araeT U3y4yeHHbII MaTepual, 1aéT MpaBUIbHOE olpeaesieHue (hu-
3UYECKUX TOHSTHH;
2) oOHapyXHBaeT MOHUMaHUE MaTepHralia, MOXET 00OCHOBATh CBOU CYXKICHUS,
MIPUMEHUTH 3HAHUS Ha TPAKTUKE, TPUBECTH HEOOXOAUMBIC TPUMEPHI HE TOJIBKO 10
y‘-Ie6HI/IKy, HO U CaMOCTOATCIBbHO COCTAaBJIICHHBIC,

11



3) M3JIaraeT MaTepuall Mocjie10BaTeIbHO U MPABMWIBHO C TOUKHU 3PEHUSI HOPM
JUTEPATYPHOTO SA3BIKA.

1,5 6anna, ctaButcs, eciy 00y4aromuiicst 1a€T OTBET, YAOBIECTBOPSIOLINHA TEM ke TpeOOBaHUSM,
4yTO M I Oaia «2», HO AomycKaeT 1-2 ommOKu, KOTOPBIE CaM K€ UCIIpaBisieT, U 1-2 HepouéTa B
MOCIIEIOBATEIHHOCTH | SI3BIKOBOM O()OPMIICHUH U3JIaraeMoro.

1 6ann, ctaBuTCA, €y 0Oy4JarOIIMiics OOHApY)KMBAET 3HAHUE U IOHUMAaHUE OCHOBHBIX TOJIO-
JKEHUM JTaHHOM TEeMBI, HO:

1) M3JIaraeT MaTepHrall HeTIOJIHO U JIOMYCKAeT HETOYHOCTH B OTNIPECIICHUH T10-
HATHUH;

2) HE YMEET JOCTaTOYHO ITYOOKO M JJOKA3aTeJIbHO 000CHOBATh CBOM CYXKIICHHUS U
MIPUBECTU CBOU MIPUMEDPHI;

3) M3JIaraeT MaTepHall HeTOCIeI0BATEILHO U JOMYCKAET OIIMOKHU B S3bIKOBOM
0(OPMIICHUH U3TIaraeMoro.

0 6annos, craButcs, eciiu oOydaromuics oOHApYKUBAET He3HAHHUE OOJbIIEN YacTH COOTBET-
CTBYIOIIIETO pa3jelia u3y4aeMoro MaTepualia, JJ0mycKkaeT olmmuoOKe B (OpMyITHpOBKE.

banbl MOTyT CTaBUTBCS HE TOJIBKO 33 €JMHOBPEMEHHBIH OTBET, HO U 32 PACCPEAOTOUCHHBIN BO
BpPEMEHHU, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKEHUU 3aHATHUS

5.2. Ouenounvie mamepuanvl 013 pyoexcHo20 KOHmpoasa. Pybesicnviii konmpons ocCy-
HIECTBIISICTCS TIO OOJIee MITM MEHEE CaMOCTOSATEIILHBIM pa3jieiaM — y4eOHbIM MOIYJISIM Kypca U Tpo-
BOJIMTCS 110 OKOHYAHUH U3YUCHHUS MaTepuajia MOy B 3apaHee YCTAaHOBICHHOE BpeMsl. PyOekHbIi
KOHTPOJIb MPOBOJIUTCS C IENBIO ONPE/CIICHHs KaueCcTBa YCBOCHHS MaTepHraia y4eOHOTO MOAYJIS B
nenoM. B Tedenue cemectpa mpoOBOJUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAMUA RO ZPAPUKY.

B kauectBe (hopMm pyOEKHOr0 KOHTPOJISI MOXKHO HCIIOJIB30BaTh TECTUPOBAHKE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), MTPOBEICHIE KOJUTOKBUYMAa WJIH KOHTPOJBHBIX paboT. BeImomHseMbie paboThl
JOJDKHBI XPAaHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja M Mo TPeOOBAHUIO MPENOCTABIATHCS B
YnpasieHne KOHTpoOJIs KadecTBa. Ha pyOekHbIE KOHTPOJILHBIC MEPOIPHUSATHS PEKOMEHIYEeTCS BBI-
HOCHUTH BECh MPOTPAMMHBII MaTepual (Bce pa3ienbl) Mo JUCIUIUINHE.

12



5.2.1. Bonpocwt 014 3auumel 1adopamopHsix padom
no «OQougemy usuueckomy npakmuxymy (Quzuka amomHozo A0pa u 31eMeHMAPHBLIX YACIMUY)»:
Konmpoaupyemole komnemenyuu OINIK-2:

Konmponwvnsie 6onpocwt no 3awgume naoopamopnoii pavome Nel

1. [Tepeuncnute OCHOBHBIE BUJIbI PAAMOAKTUBHOIO U3 Ty4YCHHUS.

2. UTto Ha3bIBaeTCs aKTUBHOCTHIO paIMOHYKINAA? EMHULIBI U3MEPEHUSI aKTUBHOCTH.

3. Uto Ha3pIBaeTCs AKCHO3UIIMOHHON 1030M? EAMHUIIBI U3MEPEHUS SKCIO3UIIMOHHON J03bl U
MOIIHOCTH JIO3BI.

4. Uto Ha3bIBAETCs MOMIOMIEHHON 10301? EAMHUIIBI H3MEpEHUsI MOTJIOIMIEHHON JO3bI.

5. Uro Ha3bIBaeTCs OMOJOTMYECKH SKBUBAJICHTHOW /103017 BHOIOrHMUECKUil SKBUBAICHT PEHT-
reHa (63p).

6. OCHOBHBIE HICTOYHHKY BHEIIIHETO U BHYTPCHHETO OOJIYUCHUSI.

7. OCHOBHBIE UICTOYHUKH HPUPOTHON paguallii.

8. OcCHOBHBIE TEXHOTC€HHBIC UCTOYHUKHU PaJHAIIH.

9. [Toyemy ¢ yBenMYE€HHEM BBICOTHI IPOUCXOAUT YBEINUYEHUE MOIIHOCTH MOTJIOLIEHHOMN 1035l
BHEIIIHETO 00ydeHus1?

10. [IpenenbHO nOMyCTUMBIE 3HAUEHHUSI MOTJIOLIEHHOM 103bI JJIS B3POCIIOTO YEJIOBEKa.

11.  Yto Takoe yneiabHble MOHU3ALMOHHBIE IOTEPH 3apsKeHHOW dyacTuibl? Kak oHU 3aBUCAT OT

3apsga Cp€abl U SOHEPIUU IlaCTI/II_IliJ?

3anaun
1. Ompenenuth akTUBHOCTH 1 T 226Ra.
2. PaccuuTars 103y 001ydeHus B peHTreHax ot uctoynuka 60Co aktuBHocThIO 50 MKu, mo-

JTy4eHHYI0 32 6 4acoB paboThI Ha paccTOIHUH 40 CM OT UCTOYHHKA.

Konmponwvuwvie sonpocwt no 3auyume n1abopamopnoii pavome N2

1. Kakwue 3a1aun npuBoAsT K nosiBieHuro pacnpenenenus [lyaccona?

2. Yro nonpazymeBaercs B popmyiie (1) mox motokom yactuil n?. Kak 3Ta BeTuurHa cBs3aHa C
HEPUOJIOM IOJIypacIaia U MOJIHBIM KOJIMYECTBOM pacnajaromuxcs saep N?

3. Kakoe koauuecTBO paJuOaKTUBHOTO Ipernapara HYXXHO B3ATh, YTOOBI CpeAHEE YHCIO

pacranos k =1,2,..5? BeIpa3zuth 0TBET 4epe3 MOCTOSIHHYIO paciiaia Ay xonmuecTBo npenapara
B IpaMMax.

4. UeMy paBHa BEpOATHOCTH MOSIBICHUS k = 0,1, 2,4, 10 cobpITHIi 32 HHTEPBAJI BpEMEHU At
€CJI CpeJlHee 4YMCIO0 COOBITHM 3a 3TOT e HMHTEepBall k=1, 4 ITocTpouTs pacnpeneneHue
ITyaccona s k=14 (rucrorpamma).

Zpkzl

5. IToka3zarts, uto pacnpenenenue [lyaccona HOpMUPOBaHO HA €UHHUILY, T.€. k=0 ?
6. JaTh onpezenenye CpeIHETo U IUCTIEPCUN AUCKPETHOM CIyyaliHOM BETMYMHBI k MPSIMBIM

BBIYHCIIEHHEM TTOKa3aTh, 4yTo il pacnpeneneHus [lyaccona k gpnsercs OJIHOBPEMEHHO U CPEAHUM
Y TUCTIEPCHE.

1. Yemy paBHa abCOIIIOTHAS U OTHOCHUTENbHAs QurykTyaruu pacnpenenenus [lyaccona?
8. Kakoe 3HaueHue 10KHO MPUHUMATD k JUTSL JOCTHIKEHUS 3agaHHon omuoku 6 =0.1, 0.01?
9. Cea3p pacnpenenenus Ilyaccona c¢ pacnpeznenenueM 'aycca. BolpasuThe B pacnpeneneHun

["aycca cpenHee U IUCIIEPCHUIO Yepe3 apaMeTp k g pacnpenenenuu Ilyaccona.
10. ITonyunts pacnpenenenue I'aycca kak npenenabHbIi cirydail pactpezaenenus Ilyaccona.
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11. HaiiTu BepoOSITHOCTH TOrO, YTO OTKJIOHEHHE OT CPEAHEr0 HE MPEBOCXOAUT MO MOIYIIO

a0COMIOTHOW OIUOKY ((PIIYKTyaruu) VD, 24D, 3*/5.

12. Kakue ommOKy Ha3bIBAIOTCS CUCTEMATHYECKHUMHU, a KAKHE CTATUCTUYECKUMU?
13. Uto sSBISETCSI HCTOYHUKOM CUCTEMAaTUYECKUX OIMMOOK B JAaHHOU pabore?
14. OLEHNUTD BEIIMUYMHY CTATUCTHYECKUX OLTHOOK B JAaHHOM padore.

Konumponvubsie éonpocwt no 3auwume nabdopamophoii paoome Ne3
1. Yro Takoe paauamusi?
2. Ilepeunciure OCHOBHBIE BUJbI PAIMOAKTUBHOTO H3TyUCHHUS.
3. OnuimuTre MEXaHU3M Mepeiadl SHEPTUHN TAKENIOH 3apsKEHHON YacTUIIEH BELIECTBY.
4. Yto Takoil paaiMoHyKiInA? B ueM paznuuure NOHATUN pauOHYKIUA U U30TOM?
5. YTo Takoe 3KCHO3UIMOHHAs /10327
6. B yem paznuure Mex1y MOTJIOMIEHHOM 10301 U IKBUBAJICHTHON JO30H.
7. Yto Takoe mpeaenbHo aonyctumas no3a? Yemy ona paBHa?
8. Uto Takoe BHelIHee U BHyTpeHHee 00ayueHne? OCHOBHbIE HCTOYHUKH BHEUTHETO M BHYTPEHHETO
00JTydeHus.
9. OCHOBHBIE HCTOUHUKH MPUPOAHON paTUAIIH.
10.0cHOBHBIE TEXHOTCHHBIC UCTOYHUKU PaJHAIIH.
11.Kakyro omacHOCTb MPEACTaBISAIOT PAIUOHYKIIUIbI, IONABIINE BHYTPh Opranusma?
12. B yeM 0cOOEHHOCTH BO3/IEHCTBUSI OONBIINX U MAJIBIX J03 pagualliy Ha YeJIoBeKa?
13. TlokazaTh 1OpOXKY cTabuiIbHOCTU. Ha30BUTE KOTUYECTBO CTAOMIBHBIX SJIEP.
14. Kakoii BuJ1 pacmaja mpeTeprieBaioT s/ipa, pacioI0KEeHHbIE Hal ¥ TTOJT IOPOKKOM CTaOMIbHOCTH?
15. Kakum 1BETOM BBIJICIICHBI HYKJIHIBI, COOTBETCTBYIOMIME B U B~ pacnamxy?
16. Kakoii IBET COOTBETCTBYET (-pacrauy.
17. Kakoil IBET COOTBETCTBYET CHIOHTAHHOMY JICJICHUIO siIpa?
18.0npenennuth akTUBHOCTH 1 T panus-226.

Konumponwsnosie 6onpocwt no 3auume nadopamopnoii pavome Ned

1. BonpTammepHas XapakTepuCTUKa Ta30HAMOIHEHHBIX AETEKTOpoB. O0acTu HA CUETHOW Xa-
pPaKTEepUCTHUKE:

a) PeKUM HOHHU3AIMOHHON KaMephl;

6) 0011aCTh MPOMOPIHOHAIIBHOTO YCUJICHHUS;

B) obmnacTts [ eitrepa-Mrosepa.

2. Cxema BKITIOYEHHUS Ta30HANOJIHEHHOIO IeTEKTOpa:

a) HA3HAYEHHUE COTMPOTUBIICHUS MEKIY HICTOUHUKOM BBICOKOTO HAIPSDKEHHS U aHOZIOM;

0) Ha3HauUEHHE KOHAEHCATOPa, MPEALIECTBYIOIIEr0 YCHIIUTEIIO.

3. PannanbsHOe pacrnipeneneHne NOTEHIHAIA JIEKTPUYECKOrO MOJs B HMJIMHAPHUYECKOM CUET-
yuKe. EMKOCTh [IUIMHAPUYECKOTO CUETUHKA.
4. CBA3b MEXIYy MOHU3AIMOHHBIM 3apsiIOM U €r0 CKOPOCTBIO B 3a30p€ MEXKIY aHOJIOM M Ka-

ToaoM U TOoKoM I B nienu anoxa. Teopema Pamo-1lokim [u1s ciiydaeB MIIOCKOW M HUIMHIPUYECKOU
Kamep.

5. JlaBnenue paboudero raza BHyTpH CUETYHKA, CBOOOJHBIN MpoOer 3JeKTPOHOB MEXY CTOJK-
HOBEHHUSMHM, BEAYIIMMHU K HOHU3ALMH. Y CIIOBUS BOSHUKHOBEHHSI Ta30BOT0 YCUIICHMUS.

6. CkopocTb apeiida 371eKTpOHOB MOHU3ALUMM B paboOdyeM Traze M €€ 3aBHCUMOCTh OT Hampsi-
KEHHOCTH JIEKTPUYECKOTO MOJIS.

1. [IprunHBl BOBHUKHOBEHHUS JIIOMUHECIICHIIMM BHYTpH 00BbeMa CueTuMKa M CIocoObl ee ra-
LICHHUS.

8. Teopema Kupxroda u popma numnysbca s SIEKTPOHHONH HOHHONH KOMITOHEHTHI.
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Koumponwsnusie eonpocwt no 3auyume nadopamopuoi pavome Ne5

1. JlaTpb ornpeneneHue pa3pemaronero BpEMEHU CUETUUKA.

2. 3aBUCHUT JIM pa3pellarollee BpeMs OT CKOPOCTH CUETa.

3. Meroas! onpeieneHus pa3peIaroiero BpeEMEHH.

4. Bcerna 1 nocTtosiHHO pa3pelaroniee BpeMs.

5. Yto Ha3bIBAIOT HCTUHHBIM YUCJIOM YACTHL.

6. Kaxk HaliTu 10J1F0 MPOCUYUTAHHBIX YACTHII.

7. JlaTh onpeneneHue MepTBOro BpEMEHH.

8. JlaTb onpeneneHne BpeMEHU BOCCTaHOBIICHHUS.

0. VYerporictBo cuerunka ['elirepa-Mroiepa.

10.  Ilpouecc pas3BuTHs paspsla B Ta30HANOJHEHHOM CYETYMKE. 3aBUCHUMOCTb 4YHUCIA
coOMpaeMbIX Map MOHOB OT HAIPSHKEHUS, TPUIOKEHHOTO K CUETUHKY.

11.  Perucrpauus 3apspKEeHHBIX YaCTHUI] HOHU3ALMOHHONW KaMEpOu.

12.  Perucrpanus 3apssKeHHBIX YaCTHUIL TPOTIOPIIUOHAIBHBIMUA CUETYMKAMH.

13. Perucrtpanus 3apsikeHHBIX yacTull cueTYukoM [ erirepa-Mromiepa.

14.  Kakumu razamMu HaAmOJIHAIOTCS ra30pa3psHbIE CYETYMKU M MOYEMY BBIOMPAIOTCS UMEHHO
3TU ra3bl?

15.  CnocoOsl ramenus paspsana B cuetduke [ eiirepa-Mrosepa.

16. Cxema BriroueHus cueruynka [edirepa-Mromnepa. Kak BbIOMpaeTcss BelWYMHA TacsIiero
COTNPOTHUBIICHUS?

17. MepTtBO€ Bpemsi M BpeMs BOCCTaHOBJIEHUs cyeTuyuka [elirepa-Mrosiepa. Pazpemaroiee
BpeMs. DopMyria CBA3H MEXTY UCTUHHBIM M HAOJI01a€MbIM CYETOM.

18. JloctonHcTBa 1 HEgoCcTaTKU cueTyuka [ 'elirepa-Mromiepa.

Konmponvuwvie sonpocwt no 3auyume n1adopamopnoiit pabome Neb
1 KaxoBbl mpUUMHBI HECTAOUIILHOCTH HEKOTOPBIX SIIEP 110 OTHOIIECHUIO K O-pacrajy.
2.Kakum 00pa3oM MOXKHO TEOPETHUECKH YCTAHOBUTh YCTOMUUBOCTS si/ipa € 33AaHHBIMU Z U A 110
OTHOILICHHUIO K O-pacrajy.
3 JlaTe ompezeneHne o-pacnaja. 3anucaTbh peakluio o-pacraja.
4.KaoBbl OCHOBHBIE 3aKOHOMEPHOCTH 0-pactiana? 3akoH [ eiirepa-Hetomna.
5.0cHOBHBIE MEXAHU3MBI HOHU3ALMOHHBIX U PAAUALIMOHHBIX MIOTEPH MIPH MPOXO0KIEHUH 0-4aCTHI]
yepes3 BELECTBO.
6.Yka3aTh 00J1aCTh 0-paIMOAaKTUBHOCTU Ha fuarpamme Z-N.
7. Yemy paBeH U30CIIHH O-4aCTHI[?
8. OOBSICHUTH UCIIONB3Ys IpauK 3aBUCUMOCTH Eq OT A, MpouCX0XKIeHHE MaKCUMyMa SHEpruu
a-gactur mpu A =82.
9. ITouemy 0-4acTUIbl JBUXKYTCS B BO3yX€E MPSIMOIMHENHO?
10.MeTonbl perucTpanyu o-4acTHil.
11.lerexrops! a-yactui. MOHU3aIIMOHHBIE KAMEPHI.
[TpuHIMNIUaIbHAS cXeMa MOJKIIOYSHHUS.
12.3aBucAT 11 pe3yabTaThl H3MEPEHUs Mpo0era a-4yacTUIl OT BIAXHOCTH BO3IyXa.
13.Kak u3MeHHUTCS KUHETUYEeCKasi SHEPTUsl 0-4aCTHULl, U3TydaeMbIX U30TOMaMH OJHOTO U TOTO XKe
AJIEMEHTA C YBEIMUYEHUEM A.
14. 3aBucAT 11 pe3yabTaThl H3MEPEHUs podera o-4acTUIl OT HAJMYUS adPO30Jiel B BO3TyXeE.

Konmponwvnsie 6onpocwt no 3auiume navopamopuoii pavome Ne7
Kaxkue npoiieccsl MporCXOAST NpU B3aUMOACHCTBUY raMMa-KBaHTOB C BEIIECTBOM?
Ha yem ocHOBaH CHMHTHIUISIIMOHHBIN METO/ PETUCTPALIUU 3aPSKEHHBIX YaCTUIL?
Urto Takoe CHMHTWLISAIIMOHHAS () (DEKTHBHOCTH U CBETOBOM BBIXOJ?
Kaxk yctpoeHn ¢hoTO3eKTpOHHBIN YMHOXKHUTEIb?
Kaxkue npeumyiiiectBa 1 HeIOCTATKU CUMHTWUISIIUOHHBIX JETEKTOPOB?

Al
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Koumponsnusie eonpocwt no 3auyume nadopamopmuoi pavome Ne 8

1. JlaTh onpeneneHue B — pacmanaa.

2. XapaKTepHBIH CIIEKTpP MEKTPOHOB U TIO3UTPOHOB IpH  — pacnaze.

3. [Ipoxoxnaenne [ — wdactui uepe3 BemiecTBO. Honuzamuonnsle notepu. Ddopmyna
bere-bnoxa.

4. DMIMprYecKast 3aBUCUMOCTb MEX]Ty TPoOeroM 3 — 4acTULbl U €€ SHEPTUEeH.

5. ['a3oHamonHeHHBIE JETeKTOpbl [ — dYacTUIl. NPONOPLHUOHATIBHBIE KaMepbl: CcXema

MOAKITIOUYEHUS, “OKOHHBINA 3 PeKT” B Ciryyae alFoMUHUS, OSprILIus, U JIaBcana Tommuaon 10 — 100
MKM.

6. [IpuHIMNUanpHAsS cXeMa YCTAaHOBKU JJIS PETUCTPALUU 3 — YacTHIL.

7. Y4ET MHOTOKpaTHOTO PACCESIHUSA, KOJUIMMALIMS.

8. [TonspuzanuonHas nonpaska B popmyiie bere-binoxa. Acumnroruka bere-bioxa u rpanutist
MPUMEHUMOCTH (DOPMYITBL.

0. Kak BegyT ceds 3 — 4acTuIlbl, Ybsi CKOPOCTh MEHbBIIIE CKOPOCTH OPOUTAIBHBIX AJIEKTPOHOB B
BEIIECTBE.

10.  @nykTyauuu sHEpreTHUECKUX motepsb [ — yactuil. Pacnpenenenue Jlannay.

11. ®opmyna bere-bnoxa: rpaHuIbl IPUMEHUMOCTH, MOJIAPU3ALMOHHBIE MONPABKHU, KaK BEIYT

ceOsi yIelbHBIC JHEPreTHUECKUE TOTepu [ -4acTHil B OOJIACTH CKOPOCTEH CpaBHHMBIX C
OpOUTATILHOM CKOPOCTBIO AJICKTPOHA B aTOME.

Konumponwvnwie éonpocwt no 3awgume nadopamopnoi pavome Ne9
1. Yo Takoe NEpBUYHOE U BTOPUYHOE KOCMUYECKOE U3ITydeHUe?
2. UTo BXOJUT B COCTaB BTOPUYHOI'O KOCMUYECKOI0 U3ITyUEHUS?
3. KakoBbI KOMIIOHEHTBI IEPBUYHOIO KOCMUYECKOTO U3ITy4EHU?
4. [ToyeMy MHTEHCHBHOCTH INPOMIEAIINX Y€pe3 CBUHIIOBBIM CIION Jy4ed Majlo OTJIMYAETCS OT
MHTEHCUBHOCTH MAJAI0IIEro KOCMUYECKOrO U3ITyuyeHuUs?

Konumponsnosie éonpocwt no 3auwume nadopamopnoiu pavome Nel()
Yto Takoe NepBUYHOE U BTOPUUHOE KOCMUYECKOE U3ITydeHUE?
UTo BXOJUT B COCTaB BTOPUYHOTO KOCMUYECKOTO U3TyUEHUS?
KakoBbI KOMIIOHEHTBI IEPBUYHOIO KOCMUYECKOTO U3ITy4EHUS?
[ToyeMy MHTEHCMBHOCTBH IPOLIECANIMX Y€pPE3 CBUHIOBBIM CIION Jy4ed Majo OTINYAETCS OT
MHTEHCUBHOCTH MaJal0IEro KOCMUYECKOTI0 U3ITy4eHHs?

el

Konmponwsusie éonpocwt no 3auwgume nadopamopnoiui pavome Nell
Urto Takoe MepBUYHOE M BTOPHYHOE KOCMUYIECKOE U3ITydeHHUE?
UTo BXOJUT B COCTaB BTOPUYHOTO KOCMHYECKOTO U3TyUCHHUS?
KakoBbI KOMIIOHEHTEI MNEPBUYHOT'O KOCMHUYCCKOT'O HSqueHI/IH?
[ToueMy MHTEHCHBHOCTH MPOIIEANINX Yepe3 CBUHIIOBBIA CIOW Jydyel Mano OTIMYaeTcs OT
WHTCHCHUBHOCTH T1QJIAFONIETO KOCMHUYECKOTO U3TydeHUs?

PR

Konumponsnosie eonpocwt no 3auyume nadopamopuoiu paoome Nel2
1.Tunel MoIynpoBOIHUKOBBIX JETEKTOPOB, UX CBOWCTBA U OCHOBHBIE XapaKTEPUCTHUKH.
2.IIpuHIMI IEUCTBUS CIEKTPOMETPA € MOIYIPOBOIHUKOBBIM JIETEKTOPOM.
3.Onpenenenue 3Hepruu aibda-, 6era-, raMMa-4yacTHUL] C TOMOIIIBIO MOJTYITPOBOHUKOBOTO CIIEK-
TPOMeETpaA.
4.0nucanue yCTaHOBKH, METO/IMKA U3MEPEHUH 1 00pabOTKU JaHHBIX.

Yemmuwuit onpoc sBisieTcst OHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHMI 00y4aromierocs mo
muctuminae «O0muit  Gusnyeckuii MpakTUKyM MO (U3MKE aTOMHOTO s]pa M 3JIEMEHTapHBIX
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qacTUI». Pa3BEPHYTHI OTBET CTyAEHTAa JOJDKEH MPEACTAaBIATh COOOW CBSI3HOE, JIOTMYECKH
NociieIoBaTelbHOE COOOIeHHEe Ha 3aJaHHYI0 TEeMY, IIOKa3blBaTh €ro yYMEHHE IPUMEHATH
OIpeIEeIICHUSI.
B pe3ynomame ycmnozo onpoca no 3awjume padomovl, 00y4aouiezocia OUEHUBAIOMCA NO
cnedywuenl wkane:
3banna, cTaBUTCS, €CIU OO YJAFOIITHIACS:
1. TodHO W3/araeT U3y4eHHbIM MaTepuall, 1aéT MPaBHIBLHOE ONpeaesieHre (PU3NIECKIX
MMOHATHH;
2. oOHapyXHUBaeT MOHUMAHUE MaTepHalia, MOXKET 0OOCHOBATH CBOU CYXICHHUSI, IIPH-
MEHUTh 3HAHUS Ha NMPAKTUKE, IPUBECTU HEOOXOJUMbIE IPUMEPHI HE TOIBKO 110
y4eOHUKY, HO U CAMOCTOSITENILHO COCTAaBIICHHBIE;
3. W3Jaraet MaTepuall OCIeI0BaTEIbHO U MPABWIBHO C TOUKHU 3PEHUSI HOPM JIMTEpa-
TYPHOTO SI3BIKA.
4. oTYeT 1o JabopaTopHOU paboTe 0POpMIIEH CTPOTO MO TPEOOBAHUIO, T.C. COAEPIKAHUE
OTYCTa BKJIIOYACT:
a) Kpartkoe onmcanne coaepxaHus U 1N J1a00paTOPHON paObOTHL
0) CxeMbl UCTIONB3YEMBIX IPUOOPOB.
B) Tabnuibl N3MEPEHU U MOTyYeHHBIX PE3yIbTaTOB.
r) ['pagynpoBoUHBIE KPUBHIE.
26anna, craBuTCs, eciiv 00y4YaroLIUACs AaéT OTBET, YOBIECTBOPSIOMINNA TEM K€ TPeOOBAHUSIM,
4yTO U AJ1s O6ama «3», HO onyckaeT 1-2 ommnoOKu, KOTOpbIE caM e UCTIpaBiIseT, u 1-2 Henouéra B
MOCIIEA0BATEIHHOCTH U SI3BIKOBOM 0(OPMIICHUH U3jaraemoro. B odopMiaeHnn otuera JOMyIEHbI
1-2 Henouera;
1 6ann, craButcs, eciiv oOydarouuiicss oOOHapyKUBaeT 3HAHUE U TIOHUMAaHUE OCHOBHBIX MOJIO-
JKEHUM TaHHOM TEeMBI, HO:

1. U3JIaraeT MaTeprai HEMOJIHO U IOIYCKAaeT HETOYHOCTHU B ONPEAEICHUH ITOHATUI;

2. HE yMEeT JOCTATOYHO INIyOOKO U 10Ka3aTeIbHO 00OCHOBATh CBOM CYX/IEHUS M IPUBECTU
CBOM IIPUMEDHI;

3. U3JIaracT MaTepuall HelocCIe10BaTeIbHO U IOIYCKAeT OIIMOKH B I36IKOBOM O()OPMIIEHUU
M3JIaraeMoro;

4. pu 0(pOPMIICHUH OTYETA TONYLIEHBI IPyOble OMIMOKH.

0 6annos, craBuTCA, €CIM 00YJAIOIIMICS 0OHAPYKMBAET HE3HAHNE OOJIBIIEH YaCTH COOTBET-
CTBYIOIIIETO pa3jieiia H3y4aeMoro MaTepraa, JoIyckaeT ommokn B popmynuposke. OT4eT He
odopmIIeH U He c/aH.

bannsr MOT'YT CTaBUTBCA HC TOJIBKO 3a eI[HHOBpeMCHHBIfI OTBET, HO U 3a paCCpeI[OTO‘-ICHHI:Iﬁ BO
BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKEHUH 3aHITHSI.

5.3, Ouenounvie Mmamepuanvl 0,11 RPOMEIHCYMOUHOU ammecmauuy
(xonmpoaupyemoie komnemenuuu OIIK-2)

Lenvio npomescymounvix ammecmayuyl O JUCLHUILINHE SBIIACTCSA OLIEHKA Ka4eCTBA OCBOE-
HUS TUCIMITIMHBI 00y4atoITMMHUCS.

[IpomexyTouHas arrecTanus nNpeaHasHaueHa /sl 0ObEKTUBHOIO MOATBEPKACHUS U OLICHU-
BaHUS JIOCTUTHYTBIX DPE3YyJIbTAaTOB OOyUEHHs IOCIE 3aBEepIICHUs H3y4eHHs TUCHMIUIMHBL Ocy-
IIECTBIISIETCS B KOHLIE CEMECTpa U MPEJCTABIIAET COOOM UTOTOBYIO OLIEHKY 3HAHUH 110 TUCHUIUINHE B
BU/JIE IPOBE/ICHUS 3a4eTa.

[IpomexyTouHas aTTecTalusi MOXET MPOBOAUTHCS B YCTHOW U MUChbMEHHOW (opmax u Jo-
MyCKaloTCsl 00ydJarolrecs, KOTOphIe BBIMOJHWIN BCE J1abopaTopHble paboThl Mo mporpamme. Ha
MIPOMEKYTOUHYIO aTTeCTalUI0 OTBOIUTCS 10 30 6amioB.

5.3.1. Bonpochl k 3aueTy

1. [Tepeunciute OCHOBHBIE BUIBI PAAMOAKTUBHOTO U3ITYYCHHS.
2. UTo Ha3bIBACTCSI AaKTUBHOCTHIO PAIMOHYKINAA? ENMHUIIBI U3MEPEHUS aKTUBHOCTH.
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3. UTo Ha3bIBaeTCsl SKCHO3ULMOHHON A0301? EnvHUIIBI U3MEPEHUs! SKCHO3UIIMOHHON 103bl U
MOIIHOCTH JO3HI.

4. Uro Ha3bpIBaeTcs MOTJIOMEHHON 10301 ? ENMHUIBI H3MEPEHNUs OTIOLIEHHOM 103bI.

5. Urto Ha3pIBaeTCs OMOJIOTMYECKH SKBUBAICHTHOW 10301? brosornueckuii SKBUBAJICHT PEHT-
reHa (03p).

6. OCHOBHBIE ICTOYHHUKH BHEITHETO U BHYTPEHHETO OO0JTyYeHHS.

7. OcCHOBHbBIE UICTOYHHMKY IPUPOJHON pasnaliy.

8. OCHOBHBIE TEXHOT€HHBIE UICTOYHUKH PaJIHAIUH.

9. [Touemy ¢ yBenMYe€HHEM BBICOTHI MPOUCXOAUT YBEIUUYECHUE MOIIHOCTH TMOTJIOMIEHHON 1036l
BHEIIIHETO 00ydeHus?

10. [IpenenbHO nOMyCTUMBIE 3HAUEHHUS TTOTJIONIEHHOM JT03bI JI B3POCIOTO YeIOBEKa.

11. Uto Takoe ynesibHble HOHU3ALMOHHBIE MOTEPU 3apsiKEHHOW yacTulibl? Kak oHU 3aBUCAT OT

3apsiia cpeibl U SHEPTUU YaCTHUIIbI?

12. Kakue 3amaun npuBOAST K HOsIBIEHUIO pacnpenenenus [lyaccona?

13. Yro moxpasymeBaercs B hopmyne (1) moxa morokom vactui n?. Kak Ta BenmumHa CBs3aHa C
NEepPUOAOM MOJypacnaia u MOJHBIM KOJIHYECTBOM pacrnajaatomuxcs suep N?

14. Kakoe KOITM9IeCTBO PaIMOAKTUBHOTO IpenaparTa Hy»HO B35Th, YTOOBI CPEIIHEE YHUCIIO PACIIaIOB

k =1, 2,...57 Bblpasurh OTBET 4epe3 IIOCTOSHHYIO paciaia A u xomuuectso npermnapaTa B
rpamMmax.

15. Yemy paBHA BEpOSITHOCTh NOSIBJICHUS k =0,1,2,4,10 cobbiuii 3a HUHTEpPBaJ BPEMEHHU At
eCIM CpeJIHEee UHCIO0 COOBITHIl 3a 5TOT e mHTepBanm K = 1, 42 TIocTpoMTh pacipeencHue
[Tyaccona st k=14 (rucrorpamma).

Zpkzl

16.  TIlokasats, ytO pacnpeneneHue [lyaccoHa HOpMUPOBAHO HA €AMHULLY, T.€. k=0 ?
17. JlaTp onpezesieHne CpeTHero U TUCIIEPCUN JUCKPETHOM CIIydyallHON BEITMYHUHBI k u MPSMBIM

BBIYMCIICHHEM TTOKa3aTh, YyTo il pacnpeneneHus [lyaccona k gpnsercs OJIHOBPEMEHHO U CPEAHUM
Y TUCIIEPCHE.

18. Yemy paBHa aOcoJIOTHasI M OTHOCUTEbHAS (DIIyKTyaruu pactpeaenenus [lyaccona?

19. Kakoe 3HaueHue 10KHO NIPUHUMATH k' nns moctmkenus 3agannoit ommbkn & =0.1, 0.01?
20. Ces3b pacnpenenenus [lyaccona ¢ pacnpenenenuem ['aycca. Beipa3suths B pacnpeneneHun
Taycca cpeHee U AUCIepCHIo Yepes mapamerp K B pacmpenencuun [lyaccoHa.

21. [Tonyuuts pacnpenenenue ['aycca kak npeaenbHblid ciydail pacnpeaenenus [lyaccona.

22. Haiitu BeposITHOCTH TOTO, YTO OTKJIOHEHUE OT CPEJHEr0 HE MPEBOCXOAMUT IO MOIYIIO
abcomOTHON OMMOKH ((IIyKTyarun) VD, 24D, 3ND

23. Kakye ommOKy Ha3LIBAIOTCSI CUCTEMATHYSCKUMH, 4 KAKHE CTATUCTUUCCKUMHU?

24. Uro sSBISETCS HICTOUHUKOM CUCTEMAaTUYECKUX OIMMOOK B JaHHOU paboTre?

25. OLeHNUTH BEIMUYMHY CTATUCTHYECKUX OIMOOK B JAHHOU paboTe.

26. Yrto Takoe panuauus?

27. TlepeuncnuTe OCHOBHBIC BHIBI PAIUOAKTHBHOTO U3TyUCHUS.

28. OnuiuTe MEXaHU3M Iepeaadyn SHEPTUH TsHKENION 3apsKEHHOM YacTUlel BEeIECTBY.
29. Yo Tako# panuoHykauA? B yem pasnnune NOHATUN PAIUOHYKIUA U U30TOM?

30. YUrto Takoe SKCIIO3UIMOHHAS 0347

31. B yem paznuuue Mex 1y MOTIOMEHHOM 10301 M SKBUBAJECHTHOW JTI030M.

32. Yro Takoe npeaenpHo Jomyctumas 1o3a? Yemy oHa paBHa?

33. Uro Takoe BHeIIHEE U BHYTpeHHee 00ydeHue? OCHOBHBIC HCTOYHUKH BHEIITHETO M BHYTPEHHETO
00Ty4YeHHSI.

34. OCHOBHBIE UCTOYHUKHU IPUPOIHON paUaLIH.

35. OCHOBHBIE TEXHOTE€HHbIC UCTOUHUKHU pPaTUALUU.
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36. Kakyro onacHOCTb NPEACTABISAIOT PaIUOHYKINABI, IONIABLUINE BHYTPb OpraHu3Ma’

37. B yeM 0cOOEHHOCTh BO3/ICHCTBHSI OONBIINX U MAJIBIX J03 paayallii Ha YeJloBeKa?

38. ITokazath MOPOKKY cTabuIbHOCTA. Ha30BUTE KOTUYECTBO CTAOMITBHBIX SIIIEP.

39. Kakoii BuJ1 pacmnaa mpeTeprieBaroT Aapa, pacioioKeHHbIC HAJl U MO IOPOKKON CTaOMIBHOCTH?
40. Kakum 11BeTOM BBIJICIICHBI HYKIIUIbI, COOTBETCTBYOIIKE B 1 B~ pacmany?

41. Kakoil 1BET COOTBETCTBYET O-pacrauy.

42. Kakoli 1BET COOTBETCTBYET CIIOHTAHHOMY JIEJIEHUIO siipa?

43.0npenenuTh akTUBHOCTD 1 T paausa-226.

44. BonpTaMiiepHasi XapaKTepUCTUKA Ta30HAMOIHEHHBIX AETEKTOpoB. O0acTh Ha CUETHOU Xapak-
TEPUCTHUKE:

a) peKUM MOHU3ALIMOHHON KaMephl;

0) 00y1acTh MPONOPIIUOHATBHOTO YCUIICHNS,

B) obmacts [ eiirepa-Mrosuiepa.

45. Cxema BKJIIOYEHHSI TA30HAMOIHEHHOTO JIETEKTOPa:

a) Ha3HAYEHUE COMPOTUBIICHUS MEXKY HCTOYHUKOM BBICOKOTO HAIIPSKEHUSI U aHOJIOM;

0) Ha3HaYeHHE KOHJIEHCATOPa, PEIIIECTBYIOLIETO YCUITUTEIIIO.

46. PanuanbHOE pacripesiesieHre NOTEHLIUaNa JIEKTPUYECKOro MO B HUIMHIPUYECKOM CUETUUKE.
EMKOCTDh IMITUHAPUYECKOTO CUETUHKA.

47. CBsi3b MEKy MOHM3AILIMOHHBIM 3apsJIOM U €r0 CKOPOCTBIO B 3a30p€ MEXAY aHOJOM U KaTOJOM U
tokoM I B ienu anona. Teopema Pamo-1lloknu 115 cirydaeB mI0CKOM M LIWJIMHIPUYECKON KaMep.
48. JlaBneHue pabouero rasa BHYTPHU CUETUMKA, CBOOOJHBIA IMPOOET AJIEKTPOHOB MEXKIY CTOJIKHO-
BEHUSIMU, BEAYIIMMH K HOHU3ALUU. Y CIIOBHUS BOSHUKHOBEHHS Ta30BOTO YCUIICHHUS.

49. CxopocTs apetia 3IeKTpOHOB HOHU3AIIMHY B Pa00UYEM ra3e v €€ 3aBHCUMOCTh OT HAIMPSHKCHHOCTH
AIEKTPUUYECKOTO MOJIS.

50. IlpuunHbl BOBHUKHOBEHUS JIIOMUHECLIEHIIUN BHYTPH 00beMa CUETUMKA U CIIOCOOBI €€ ralieHusl.
51. Teopema Kupxroda u popma ummynbca 11 S1EKTPOHHOW HOHHON KOMITOHEHTHI.

52. JlaTh omnpeeNieHre pa3penaroniero BpeMeHH CUeTINKA.

53. 3aBHUCHUT JIM pa3pellarouiee BpeMs OT CKOPOCTH CUETa.

54. Metonpl onpeielieHUs] pa3peliarIiero BpeMeH .

55. Beeraa i1 MOCTOSTHHO pa3pellaroliee BpeMs.

56. Yto HaA3BIBAIOT UCTUHHBLIM YHCJIOM YaCTHII.

57. Kak HaliTU AOJIO MPOCUYUTAHHBIX YACTHLL.

58. JlaTh ompeseneHne MEpTBOro BPEMEHH.

59. latb onpenenenrie BpeMEHH BOCCTAHOBIICHHUS.

60. YcrpoiictBo cuetunka [ eitrepa-Mrosiepa.

61. Ilponiecc pa3Butus paspsiaa B ra30HANOTHEHHOM CYETYMKE. 3aBHCUMOCTH YHCIIa COOMPAEMBIX
rap MOHOB OT HANPSDKCHHS, MPUIIOKEHHOTO K CUETUHKY.

62. Peructpatius 3aps>K€HHBIX YaCTUIl MOHU3AIIMOHHON KaMepoil.

63. Peructparius 3apsoKeHHBIX YaCTHUI] TPOTIOPITHOHAIEHBIMU CYETUUKAMHU.

64. Perucrpanust 3apsyKeHHBIX 4acTHL] cueTunkoM I'eiirepa-Mrosuiepa.

65. KaknuMu razamu HamoJHSIOTCS Ta30pa3psIHbIE CYETUYMKH M TIOUYEMY BBIOMPAIOTCS UMEHHO 3TU
rasbl?

66. CiocoOsI ramenus pa3psga B caeruuke [ eiirepa-Mrouiepa.

67. Cxema BkmroueHus cueTunka [eiirepa-Mromiepa. Kak BbiOupaeTcss BelMuYWHA TacsIero
CONIPOTHUBIICHUS?

68. MepTBO€E Bpems U BpeMsi BOcCTaHOBIeHUs cueTurka [ 'eifrepa-Mronnepa. Pa3pemaroniee Bpemsi.
®dopmyra CBSA3M MKy UICTUHHBIM M HAOJI01aeMbIM CUETOM.

69. JlocTonHcTBa U HeocTaTku cueTunka I 'eiirepa-Mrosiepa.

70. KaxoBbI MpUYHUHBI HECTAOMIIBHOCTH HEKOTOPBIX sIIEP MO OTHOIICHHIO K O-pacray.

71. Kakum 06pa3oM MOXKHO TEOPETHYECKH YCTAHOBUTH YCTOMUMBOCTS SiApa C 3aJJaHHBIMH Z U A TI0
OTHOLICHHUIO K O-pacrajy.

72. JlaTh onpeenieHle o-pacrnajaa. 3anucaTh Peakluio o-pacnaja.
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73. KaoBbI OCHOBHBIE 3aKOHOMEPHOCTH o-pacnaja? 3akoH I'elirepa-Hetomna.

74. OCHOBHbIE MEXaHU3Mbl HOHU3ALMOHHBIX U PATUAIIMOHHBIX TOTEPh MPU MPOXOKIACHUHU (L-HACTHUI]
yepe3 BEUIECTBO.

75. Yka3aTh 00J1aCTh 0-paIMOAKTHBHOCTH Ha nuarpamme Z-N.

76. Uemy paBeH U30CIHH O-4aCTHIL?

77. O0BSACHUTD UCTIONB3YS TpaduK 3aBUCUMOCTH Eq OT A, MPOUCXO0XKACHUE MAKCUMYMa YHEPTUH
o-yactull rmpu A =82.

78. IloueMy 0-4acCTHUIIbI JIBMXKYTCSI B BO3AYXE MPAMOJIUHEHHO?

79. MeToabl perucTpanuu 0-4acTHil.

80. [derekTopsl o-yactuil. MOHM3aLIMOHHBIE KaMEPHI.

[TpuHIMNIMaIbHAS CXeMa MOJKIOYEHHUS.

81. 3aBucsT 11 pe3yabTaThl U3MEPEHHs Mpodera 0-4acTUll OT BIAXKHOCTH BO31yXa.

82. Kak u3MeHHUTCS KHHETUYECKasi SHEPIUs 0-4aCTUL, U3JIy4aeMbIX U30TOIIaMHU OJITHOTO U TOTO K€
3JIEeMEHTa C YBEITUYCHHUEM A.

83. 3aBuCSAT 11 pe3ysIbTaThl U3MEPEHUS ITpoOera 0-4yacTUIl OT HAIMYHUS adPO30JIeH B BO3/IyX€E.

84. Kakue npornecchl IpOUCXOIST MPU B3aUMOICHCTBUU TaMMa-KBaHTOB C BEIIECTBOM?

85. Ha yem ocHOBaH CUMHTUJUIALIMOHHBINA METOJ] pErCTpaliy 3apsyKEHHBIX YacTUL?

86. UTo Takoe CHUHTUUIALMOHHAS 3(PPEKTUBHOCTh M CBETOBOM BBHIX01?

87. Kak ycrpoeH (hOTORIEKTPOHHBIA YMHOXHUTEIH?

88. Kakue npeumMyiiecTBa U HeIOCTATKH CLHUHTUIUISLUOHHBIX IETEKTOPOB?

89. [latw onpenencHue f — pacmaja.

90. XapakTepHblii CHEKTp 3JIEKTPOHOB M MMO3UTPOHOB IMpH 3 — pacmaie.

91. Ilpoxoxnenue B — yactun yepes BemectBo. Monuzaunonnsie norepu. @opmyina bere-bioxa.
92. OMnupuueckas 3aBUCUMOCTh MEXKy IPOOEroM 3 — 4acTHUIII U €€ SHEepPTUEH.

93. I'a30HaMONHEHHBIE JETEKTOPHI [ — YaCTHUI]. MPONOPLMOHAIbHBIE KAMEPBI: CXeMa MOAKIIOYECHNUS,
“okoHHBIN 3(p(PeKT” B ciryyae adroMUHUA, OepuiuIns, U JaBcana TonuuHoi 10 — 100 MxMm.

94. IlpuHuunuanbHas cXeMa YCTaHOBKH JUISl pErUCTpaliy 3 — YaCTHIL.

95. Yuér MHOrOKpaTHOTO pacCcesiHus, KOJUIMMAaLH.

96. TlonsipuzanmonHas nomnpaBka B Gopmyne bere-brnoxa. Acumnrornka bere-brnoxa u rpanuiibt
IPUMEHUMOCTH (HOPMYJIBL.

97. Kak Benyt cebs  — 4acTULbl, Ubsl CKOPOCTh MEHbILIE CKOPOCTH OpOUTAIBHBIX 3JIEKTPOHOB B
BELIECTBE.

98. ®nyKTyaluu SHEPreTHUECKUX noTeps B — yactuil. Pacnpenenenue Jlannay.

99. ®opmyna bere-broxa: rpaHuIbl IPUMEHUMOCTH, MOJIPU3ALIMOHHbIE TONPaBKHU, KaK Be1yT ceOs
yleJIbHbIE dHEPreTuYecKue MoTepu B -4acTuil B 00JaCTH CKOPOCTEM CPaBHHUMBIX C OpOMTAIbHOU
CKOPOCTBIO DJIEKTPOHA B aTOME.

100. Yro Takoe nepBUYHOE U BTOPUYHOE KOCMUYECKOE U3ITyYCHHE?

101. YTo BXOIUT B COCTaB BTOPUUHOI'O KOCMUUYECKOTO U3TyYeHuUs1?

102. KakoBbpI KOMIIOHEHTHI IEPBUYHOTO KOCMUYECKOTO U3ITYYECHHUS?

103. IToueMy MHTEHCUBHOCTb IIPOLIEIIINX YEPE3 CBUHIOBBIN CIIOW JIydeil Majlo OTJIMYaeTcs OT UH-
TEHCUBHOCTH MaJAI0IIEro KOCMUYECKOT0 N3ITyueHus?

104. Tunsl nonynpoBOIHUKOBBIX JETEKTOPOB, UX CBOMCTBA U OCHOBHBIE XaPAKTEPUCTHUKH.

105. ITpyHIMD AEMCTBUSA CHEKTPOMETPA € MOIYITPOBOJIHUKOBBIM JIETEKTOPOM.

106. Onpenenenue sHepruu anbda-, 6era-, raMMa-yacTHIl C IIOMOLIBIO MOIYTTPOBOAHUKOBOTO
CHEKTPOMETpA.

107. Onucanue ycTaHOBKHM, METOJIMKA U3MEPEHUN U 00pabOTKH TaHHBIX.

Kpumepuu ¢hopmuposanusn oyenox no npomercymouHon ammecmayuu:

Jlnis mostydeHusl 3a4eTa, KOTOPhIM 3aKaHYMBAETCSl M3yUYeHHE AMCLUILUIMHBL B CEMECTpPE, CTY-
JIEHTY HeoOX0IMMO UMeTh He MeHee 61 Gayta. Ecnu mo uToraMm Tekymero u pyoexHoro KOHTpPOJIs
yCIIeBAaeMOCTH CTYJIEHT HaOpan OaisioB B npeaenax 36 < (Stex + Spys) < 61, To OH Aomyckaercs K
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cnaue 3adera. [1o uroram cmaum 3a4eTa OH MOXKET MOBBICUTH cyMMYy 0amioB 1o 61 (He Gonee), He-
00XOIMMBIX JJIS IIOJTYYCHUS 3a4eTa.

6. MeToauveckne MaTepuaJibl, ONpeaeJsone Npoueaypbl OlleHMBAHUSA 3HAHUH, YMeHUH,
HABBIKOB M (WJIM) ONBITA AeATeJILHOCTH

MakcumanpHas cymma (100 6amnoB), HabupaeMasi CTYACHTOM I10 TUCIUIUIMHE BKITIOYACT JIBE

COCTAaBJISIFOLIHE:

repBasi COCTaBJISIONIAs — OIICHKA PETYJISIPHOCTHU, CBOEBPEMEHHOCTH U KaueCTBA BBIMOJIHEHUS
CTYICHTOM Y4eOHOIl paOOoThl 10 M3YYEHHIO AUCLHMILTUHBI B TEUCHHE MEPUOAA M3YUEHUS TUCIH-
IJTMHBI (CeMecTpa, WM HECKOJbKHX ceMecTpoB) (cymma — He Oonee 70 GamioB). bamnbl, xapak-
TEpPHU3YIOIIKE YCIIeBAEMOCTh CTYJCHTA M0 AUCLHHUIUINHE, HAOMPaIOTCA UM B TEUEHHE BCEro Nmepuoa
o0ydeHUs 32 U3YUYCHUE OT/ICTHHBIX TEM U BBIMIOJTHEHUE OT/ICIBHBIX BHJIOB padoT.

BTOpasi COCTaBIIAIOIIAS — OLIEHKA 3HAHUI CTYJEHTa MO Pe3yJbTaTaM MPOMEXKYTOYHOU aTTe-
craiuu (He 6omnee 30 —0amioB).

OO0muii 6a TeKyIero U pyoekKHOro KOHTPOJIS CKJIABIBACTCS U3 COCTABIISIONINX, YKa3aHHBIX
B «[lonoxxenun o peirtunrosoit cucreme KbI'Y». B Teuenne yueGHoro nporecca cTyaeHT 00si3aH
OTUUTATHCS 110 TEOPETUUYECKOMY MAaTEpUANly U MPAKTUUYECKUM 3aHIATUSAM: ONPOCHI, UHIUBHUIYallb-
HbI€ 3a/1aHus. (110 JKEeJIaHUI0 aBTOpa MpU HEOOXOJUMOCTH )

OO0muii 6am1 TeKyIero u pyoexHOro KOHTPOJIS CKIAABIBACTCS U3 CIEAYIONINX COCTABIISIOMINX
MIPUJIOKEHUE 2.

Llenpr0 MPOMEKYTOUHBIX aTTECTAUUMK MO JUCUUIUIMHE SIBJISIETCS OLIEHKA KauecTBa OCBOEHUSA
JUCHUTITUHBI 00y4YatOIUMHKCS.

Kputepuu onenku kadecta ocBoeHust aucuurinnsl ([Ipunoxenue 3)

Kputepruem oneHku ypoBHSI c(HOpMHUPOBAHHOCTH KOMIETEHIIMH B paMKaxX y4eOHOW auciu-
IIJIMHBI SIBJSIETCS 3a4eT.

B mepuon moaroToBKM K 3aueTy CTYIEHTHI BHOBBH OOpaIaloTcs K y4eOHO-METOIUYECKOMY
Marepuany U 3aKperuisiioT TPOMEKYTOUHBIE 3HAHUS.

[TonroroBka oOy4aromierocs K 3a4eTy BKJIIOUAET TPU ATara:

| caMocTosiTeNnbHAst paboTa B TEUSHUE CEMECTPA;

| |HETIOCpECTBEHHAS MOJATOTOBKA B IHH, MPEIISCTBYIOIIHNE 3a4€Ty M0 TeMaM Kypca;

| IMOATOTOBKA K OTBETY Ha 3K3aMEHAIIMOHHbBIE BOIIPOCHI.

[Tpu moaroToBKe K 3a4eTy 00y4aroUMMCs Le1eco00pa3Ho UCIOIb30BaTh MaTepHalIbl JIEKIUH,
y4e0HO-METOUYECKIEe KOMILUIEKCH, HOPMATUBHBIE JOKYMEHTBI, OCHOBHYIO U JOIMOJHUTEIHHYIO
JUTEPATYpYy.

Ha 3ader BeIHOCHTCS MaTepuan B 00beMe, MPeTyCMOTPEHHOM paboueii mporpaMmoin yaeOHoit
JTUCITUTITMHBI 32 CEMECTP. 3a4eT MPOBOJAUTCS B MTUCHMEHHOM / yCTHOU (hopme.

[Tpu mpoBeeHNH 3a4eTa B MUCbMEHHOM (YCTHO) hopMe BeAyIIHii TPErnoaaBaTelb COCTaBISIET
9K3aMEHAIMOHHBIE OMJIETHI, KOTOPhIE MOTYT BKJIFOUATh B CEOsI: TECTOBBIC 3aJ]aHUs; TCOPETHUCCKUE
BONPOCHI; 33a4u Wi cutyanun. OopMylInpoBKa TEOPETHUECKUX 3aJaHUil COBMagaeT ¢ GhopMy-
JUPOBKOM TEepPEYHs BOMPOCOB HA 3a4eT, JOBEICHHBIX J0 CBeACHUS CTyneHToB. ComepxkaHue BO-
MIPOCOB OJHOTO OHIIETa OTHOCUTCS K Pa3IMYHBIM pa3/iejaM MPOrpaMMEbI ¢ TeM, YTOOBI 60Iee TOITHO
OXBAaTHTh MaTepuall yueOHON NUCIUILIAHEI.

B aynuropuu, rae mpoBOIUTCS YCTHBIN 3a4eT, NOJDKHO OJHOBPEMEHHO HAXOAUTHCS HE Oolee
JIECSITH CTYJIEHTOB Ha OJHOTO TpemnojaBatenss. Ha moarotoBky orBera Ha OuieT orBogutcs 40
MUHYT.

[Ipu mpoBeneHnH MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMUTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO WM MUCEMEHHOTO 3a4eTa BhIpaXkaeTcsl OallllaMH.

@opMa KOHTPOJIA -IPOMESKYTOUHAS aTTECTAIHS - 3a4€T (6 cemMecTp).

Tunosele 3ananus, odecrneunBatonme GopmupoBanue komrereHmii OIK-2 npencraBneHs! B
Talume
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Tabnuya 7. Pezynomamaul 0c80eHUA YUeOHOI OUCYUNTUHDL, NOOTIEHCAUUE NPOGEPKe

HaumenoBanue MH}IHKaTOpr OCHOBHBIE TOKA3aTeJIH OLICHKHU OIIeHO‘leIe cpeacrea
KOMIIeTeHUHH JOCTHKeH U pe3yJIbTATOB 00y4eHHs
OIIK-2: cno- | OIIK-2.1: Co- 3HaTh: TurnoBblie OLIEHOYHBIE
coO€H  MpPOBO- | CTABISET OTYETHl | TEOPETUUYECKUN M HKCIEPH- | MaTEPHUAIIbl UIsl YCTHOTO
IUTh HAYYHBIE | TIO HAYyY- MEHTAJIbHBIN MaTepual, | ornpoca (BOIPOCH st
UCCIIEIOBaHMs | HO-UCCIIEJIOBATeN | OTHOCSIIMKCA K JIaHHOM | lomycka -pasden 5.1.);
(buznuecKux BCKOH JIeATeIb- KOMIIETEHIIMM W  Kacaio- | THUIOBBIE OLIEHOYHBIC
SBJIGHUH,  CH- | HOCTU, BKJIOYasi | IIMICS BBINOJHSAEMBIX Jia- | MaTepuaibl AJisl yCTHOTO
CTeM U TIpo- | aHamu3 u obOpa- OoparopablXx  paboT 1O | ompoca (BOMPOCH st
1IeccoB, 00pa- | OOTKY IKCIEpH- saepHO-pu3nIecKOMy 3aIUTHI -pazden 5.2.);
OaTbIBaTh U | MEHTQJIBHBIX pe- | IPAKTHKYMY, BKIItoUasi | TUTIOBBIC OIICHOYHBIE
MIPEJICTaBIATh 3yJIbTaTOB OpUIOKEHUsT K  (U3MKE | MaTepUalbl K 3a4eTy
IKCIIEPUMEH- KOHJIEHCUPOBAHHOTO co- | (pazden 5.3.)
TaJbHbIC u CTOSIHUS  BeIleCTBAa  Ha
YHUCIICHHBIC pe- YPOBHE, JOCTATOYHOM JIJISt
3YJbTATHI UCIIONIB30BAaHUsL JTUX CIIe-

ONUaJIM3UPOBAHHBIX 3HAHUH B

¢bu3uke  UII  OCBOCHUS
CMEKHBIX POPHIBHBIX
(U3UYECKUX  JTUCIMIUINH.

3HaerT (pU3MYECKHE OCHOBBI
71a00paTOPHOrO MPAKTUKYMa
0 sIIepHOM (U3KKE, TUIIBI U
KJaccu(uKauo — u3Mepe-
HHW, COBPEMEHHOE COCTOS-
HUe JabopaTopHOM 0asbl,
OpUEHTHUpPYETCSI B  COBpeE-
MEHHOHI Hay4-
HO-TEXHUYECKOW JINTEpaTy-
pe B JaHHOM 0o0aacTu.

YMmerb:

- HCIIOJIb30BATh CHELHUAIIN-
3UpOBaHHbIE 3HAHHUS B 00-
JaCTH SKCIEPUMEHTAIBHON

SAIEPHOU (103637091 TUIA
OCBOEHHMS  JIpyrux  Ipo-
(bUIBHBIX buznyeckux
JUCLUILINH,

- paboraTth ¢ mpubopamu u
obopynoBanueM B (usuue-
CKOI1 Taboparopuu;

- HUCIOJIb30BaTh pa3InYHbIC
METOJIUKA M3MEPEHUH U
00pabOTKH  3KCIIEpUMEH-
TAJIbHBIX TaHHBIX.

TunoBeie OLICHOYHBIE
Marepuaibl JUisl YCTHOTO
orpoca (BOMPOCHI JJIst
Jonycka -pasoen 5.1.);
TunoBkie OLIECHOYHBIE
MaTrepuaibl JUisl YCTHOTO
ormpoca (BOMPOCHI JIJIst
3aIUTHI -pazden 5.2.);
TunoBkie OLICHOYHBIE
MaTrepHuabl K 3a4eTy
(paszoen 5.3.)

Baanern:

- METOJaMH IMOHCKa U 00-
paboTku uHpOPMAMHA TIO
BOIIPOCAM Kypca;

TunoBkie OLIECHOYHbBIE
MaTepuraibl 1JIs1 YCTHOT'O
ompoca (BOMPOCHI ISt
JIOTTyCKa -paszoen 5.1.);
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- METOJaMH IPOBEICHUS
U3MEPECHU;

- METOJaMU aHalu3a TeOo-
pPEeTHUYECKUX M DIKCIEpU-
MEHTAJIBHBIX PE3YJIbTaTOB U
KOPPEKTHOM  OLIEHKH IIO-
IPEUIHOCTH IIPU  IIPOBENE-
HUU  (HU3UYECKOTO IKCIIe-
pUMEHTA.

TurnoBble OLIECHOYHBIE
MaTepuabl A1 YCTHOTO
orpoca (BOTIPOCHI ISt
3allUTHI -pazden 5.2.);
TumoBkie OlIEHOYHBIE
MaTepuaibl K 3a4eTy
(paszoen 5.3.)

OIIK-2.2: Cno-
cOoO€eH Mmpe/CcTaB-
JISATh PE3YJIbTATHI
HCCIICA0BATEIb-
CKOU JesATenbHO-
CTH Ha HAYYHBIX
KOH(epeHIusIX,
BO BpeMs IPo-
MEXXYTOUHBIX U
HUTOT'OBBIX aTTe-
cTalun

3HaTh - DOKCIEPUMEHTalb-
HblE, TEOPETHYECKHE U
KOMIIBIOTEPHBIC METOIBI
HCCJICIOBAHUIA;

- COBPEMEHHOE COCTOSIHHE,
TEOpeTHYecKue paboThl U
pe3ynbTaThl IKCIEPUMEHTOB
B 00beME TUCLHUIUIMHEL.

TumoBkie oLleHOYHBIE
MaTepuabl A1 YCTHOTO
orpoca (BOTPOCHI ISt
norycka -paszoen 5.1.);
THMoBbIC OLIEHOYHBIE
MaTepUaIbl A1 YCTHOTO
orpoca (BOIPOCHI IS
3aIlUTHI -pazden 5.2.);
TumoBkie OLIEHOYHBIE
MaTepHabl K 3a4eTy
(paszoen 5.3.)

Ymern:

- IPEACTABIATh PE3YJIbTAThI
HCCICAOBATEeIbCKON  fes-
TETLHOCTH Ha  HAyYHBIX
KOH(pEpEeHIUSIX B paMKax
JaHHOUN JUCIHIIINHEL

- Jenatb 0OpaboOTKy pe-

3yJIbTaTOB  BBIMIOJIHEHHBIX
1a00paTOpHBIX  paboT W
opopMIIATH  OTYETHI B

IMNUCbMCHHOM BH/IC.

TunoBsle OIlecHOYHEBIC
Marepuabl JUisl YCTHOTO
orpoca (BOMPOCHI JJIst
nonycka -pazoen 5.1.);
TunoBsle OIleHOYHEBIC
Marepuaibl JUisl YCTHOTO
orpoca (BOMPOCHI JJIst
3aIUTHI -pazden 5.2.);
TunoBsle OIleHOYHEBIC
MaTepHuabl K 3a4eTy
(paszoen 5.3.)

Biaagern:

- METOJaMH CPaBHHUTEIHHO-
ro aHajn3a TEOPEeTHYECKUX
JaHHBIX W  JKCIIEPHMEH-
TaJIbHBIX PEe3yJbTaToOB, IIO-
Jy4YeHHBIX Tpu 00padoTKe
n1abopaTopHOil paboTHI;

- 3HAHUSMH CaMOCTOSITEIb-
HO BBISIBIISITH JIONYCTUMYIO
MOTPENIHOCTh TIPH  TIPOBE-
JIeHUH (U3UYECKOTO IKC-
MEPUMEHTA;

- YMEHHMEM aHaJU3UPOBATh
MPUYNHY  BO3HUKHOBEHHS
OTKJIOHEHUSI OT HOPMBI H
CaMOCTOSITENIbHO YCTPaHSTh
ee MPUYHNHBI;

- YMEHHMEM CaMOCTOSTEIIBHO
TOTOBUTH 3AIUTY KaXIOU
BBINIOJIHEHHON paboThl JUIsl

Turnoble OLIEHOYHEIE
MaTepUalIbl JJIsl YyCTHOTO
orpoca (BOMpoCHI s
norycka -paszoen 5.1.);
TumnoBble OLIEHOYHBIC
MaTepUalIbl JJIsl YyCTHOTO
orpoca (BOMpOCHI s
3aIUTHI -pazden 5.2.);
Turnoble OLIEHOYHBIE
MaTepualibl K 3a4eTy
(pazoen 5.3.)
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MOJy4YEHUSI BBICOKOTO pEM-
TUHTa II0 JAaHHOU JHUCIH-
TUIMHE.

CBOI[HaH Taﬁ.]'II/IIIa (l)OHL[a OLCHOYHBIX MAaTE€PHUAJIOB IO TUCHUILINHE

Imanwvt hopmuposanus KomnemeHyuil

Has3zesanue u cooepocanue smana™*

Koo(vt) hopmu-
PpyeMulx Ha Imane
KOMNnemeHyuil

Oran 1: ®opmupoBanue 6a3bl SHAHUIMA

- JICKIIUH 110 TEOPUHU CTATUCTUYCCKOH O0OpaOOTKU pe3ysIbTaTOB DKCIIe-
PUMEHTAILHBIX U3MEPCHHIA

- 1a0OpaTOPHBIC 3aHATUS 110 00IEMY (PU3NICCKOMY MPAKTUKYMY

- caMocTosITelbHas paboTa CTYICHTOB IO BOIPOCaM JIOMYCKa K BbI-
TIOJTHEHHUIO U 3aIlUTHI JJA0OPATOPHBIX pabOT

OIIK-2

Otan 2: DopMHUPOBAHNUE HABBIKOB MPAKTHYECKOTO MCIIOJIb30BaHUS

3HAaHUU

- BBITIOJIHEHUE JIA0OPATOPHBIX paboT
- TIpoBejieHue 00pabOTKH PE3yJIbTaTOB IKCIICPUMEHTAIBHBIX H3MEpe-

HUU

- COCTaBJICHHUEC OTYCTOB I10 Ha60paT0prIM pa60TaM.

OIIK-2

Ortan 3: [IpoBepka ycBoeHHs MaTepuana
- aHAJIM3 M OLICHKA aKTMBHOCTH M 3(()EKTUBHOCTH pabOTHI B J1abopa-

TOPUH

- IPOBEpKa OTUETOB
- 3aIMTa JJabOpaTOPHBIX paboT
- pyOeskHasi arTecTalus

OIIK-2

Ilokazamenu ouenHusanus KomnemeHyuil **

Oran 1: ®opmu-
poBaHue 6a3bl
3HAHUU

- TIOCEeIIeHUE JIa0OPATOPHBIX 3aHATHI

- BeJICHNE KOHCIIEKTa JICKITH;

- yyacTHe B 00CYXIECHUU TE€OPETUUYECKUX U METOJIUYECKUX BOIMPOCOB
Ha J1a00PaTOPHBIX 3aHATHSX;

- HaJM4ME BBINOJIHEHHBIX CAMOCTOSATENbHBIX 3a/IaHUM 110 TeOpeTHYe-
CKHM BOTIPOCAM.

Ortan 2: ®opmu-
pOBaHME HAaBBIKOB
IIPAKTUYECKOTO
UCIIOJIb30BaHUs
3HAHUU

- CIIOCOOHOCTh 000CHOBATh CBOIO TOUKY 3PEHHsI, OIMPAsiCh Ha 3HAHUS
MIPUYMHHO-CIIEACTBEHHBIE CBS3M M NPUMEHEHUE TEOPETUYECKUX 3Ha-
HUM;

- MpaBWJIbHOE M CBOEBPEMEHHOE BBINOJIHEHUE J1a0OpaTOPHBIX 3aia-
HUM;

- HaJM4ue MPaBWIBHO BBIIIOJIHEHHOM CaMOCTOSATENbHOW paboThl MO
71a00paTOPHBIM 33 JaHHSIM.

Oran 3: [IpoBepka
YCBOEHUSI MaTepH-
ana

- CTETIeHb aKTUBHOCTU M YPPEKTHBHOCTH yJIacTHs CTYJAEHTA TI0 HTO-
ram Kaxaoro 3aHsTHS;

- TIPaBWJILHOCTH W OOOCHOBAHHOCTH IPEICTABICHHBIX PEIICHUHA B
71a00paTOpHBIX paboTax;

- YCIIENTHOE 3alIiTa JIJA00PaTOPHBIX PaboT;

- 3ayYer.

Kpumepuu oyenxu™***

Oran 1: ®opmu-
poBaHue Oa3bl

- HAJIMYUEC KOHCIICKTa JICKLII/Iﬁ 110 BCEM TEMaM, BBIHCCCHHBIM Ha JICK-
IIHOHHOE 00CYK/IEHNUE;
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3HAHWUH - ydacTHe B 0OCY)KICHHUU TEOPETUYECKHUX BOMPOCOB TEM Ha Ka)XJIOM
1a60paTOPHOM 3aHITHUH;
- 3aJJaHMs JUIs CAMOCTOSITENIbHOW PabOThI BHINOJIHEHBI CBOEBPEMEHHO.

Oran 2: Popmu- - CTYJIGHT MOXET OOOCHOBAaTh NMPUMEHEHHE 3HAHWM JUIS PEIICHUs
pPOBaHME HABBIKOB | MPAKTUYECKU BaXKHBIX 3a/1a4;

MPAKTUYECKOTO - 00yJaroIIHICS MOXKET CaMOCTOSITEIILHO MPUOOPETaTh HOBBIC 3SHAHUS
HCITOJIb30BaHUS U YMEHHUS C TIOMOIIbI0 MH(OPMAITMOHHBIX TEXHOJOTUNA M MCIOJIB30-
3HAHUMN BaTh B MPAKTUYECKOU JIESITENBHOCTH;

- CTYACHT MOXET O00OCHOBATh MPUMEHEHUE TeX WM MHBIX 3aKOHO-
MEPHOCTEN 111 KOHKPETHBIX CUTYallUH;

- OPUEHTHUPYETCS B IIOCTAHOBKE 3a/lay, IIPUMEHSET 3HAHUSA O COBpE-
MEHHBIX METOJaX MCCIICIOBAHUs, aHAIM3UPYET, CUHTE3UPYET U KpH-
TUYECKU PE3IOMHUpYET HH(OopMaIuio.

Oram 3: - nmabopaTopHbIE 3aJaHUsl PEIICHbl C HCIOJIb30BAHMEM OCHOBHBIX
[TpoBepka ycBoe- TEOPETUYCCKHUX ITOJIOKECHUH, KOHILICHIIMA M TPAaBUJ BCEX Pa3JeiioB
HUA MaTepuajia JUCHUITIINHBI,

- n1abopaTopHbie pabOTHI BHITIOIHEHBI B OTBEICHHOE BpEMSI;
- 00y4aromuiics NOArOTOBJIEH K cljaue 3ayeTa

Takum 00pa3om, BBIMOJIHEHUE TUIOBBIX 33JIaHUN, IPEACTABICHHBIX B pazzaene 5 «OueHou-
HBIC MaTCPUANIBI JUIS TEKYIIETO U PYOEKHOTO KOHTPOJIS YCIIEBAEMOCTH W NMPOMEKYTOYHOH arTe-
CTaIMI» TO3BOJIUT KPUTHYHO, OlleHUuTh: OIIK-2 - cnocoOHOCTh MPOBOAUTH HAyUHBIE UCCIIEIOBAHUS
(bU3HYECKUX SBJICHUHN, CUCTEM U IPOIIECCOB, 00padaThIBaTh M MPEICTABIATh SKCIIEPHUMEHTAIBHBIC
YUCJICHHBIE PE3YJIbTATHI
7. Y4ue0HO-MeToaAnYecKoe o0ecneyeHue JUCIUILIHHDI
7.1. Hopmamugno-3akoHoO0amenbHvle akmbl
1. [Ipuka3z MunuctepcTBa oOpa3zoBanus u Hayku Poccutickoii @enepanuu 7 aBrycra 2020

r. Ne 891, xoTopslii 3apeructpupoBad B Muntocte P® 24 asrycra 2020 r., peructpaiiuoHHbIN Ne
59412.

7.2. Ocnosenas numepamypa

1. IManeiruna A.B. @usuka [DnekTpoHHBIN pecypc]: mabopaTtopubiit npaktukyM/ [lansiruna A.B.—
OneKTpoH. TekcToBble naHHble.— CapatoB: Al [Im Ap Meaua, 2019.— 84 c.— Pexum nocryna:
http://www.iprbookshop.ru/85834.html.— 9BbC «IPRbooks»

2. Kanyrkun JI.E. ®usuka. Ontuka. AToMHas U sjepHas ¢pusuka. Yacts 3 [DnekTpoHHbIH pecypce]:
yaeOHoe mocobue mns mpaktuueckux 3aHatuit/ Kanmyrkun JIL.E., Iltammuackuit B.B., Paxmranr
FO.A.— DnektpoH. TekcrtoBblie naHHble.— M.: U3patensckuii JJom MUCuC, 2014.— 103 c.—
Pexwum nocryna: http://www.iprbookshop.ru/56599.html.— 3BbC «IPRbooks»

3. IlTonomapeBa B.A. OnTuka, aToMHas U sifepHast pusnka [DNeKTpOHHBIN pecypc]: Kype JeKIuit/
ITornomapeBa B.A., Ky3pmuueBa B.A.— D5ekTpoH. TeKCTOBBIE NaHHbIe.— M.: MOCKOBCKas rocy-
JApCTBEHHAs akaJeMust BoaHoro TpaHcmopra, 2007.— 106 c.— Pexum pocryna:
http://www.iprbookshop.ru/46294 . html.— 9BbC «IPRbooks»

4. O6mas ¢usuka. MonekynspHas (uU3MKa U TEPMOAMHAMUKA. ATOMHas, KBaHTOBas U siepHas
¢duzuka. dusuka TBEPAOTO Tena [DIEKTPOHHBIN pecypc]: madoparopHsiid mpaktukym/ KO.M. T'omo-
BUH [U J1p.].— DIEKTpOH. TeKCTOBbIe JaHHble.— TamO0B: TamMOOBCKUII rocy1apCTBEHHBIN TEXHU-
YeCcKui YHUBEPCUTET, 3BbC ACB, 2013.— 96 c— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/63881.html.— 3BC «IPRbooks»

7.3 [lononnumenvhas aumepamypa
1. Katuronos, 1.M. Beenenue B pusuky sapa u gactuil / .M. Kanutonos. - M.: ®uszmariut, 2010.
-512c.
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1. CuByxun, /I.B. O6uwmii kypc ¢usuku. B 5 1. T. 5. AtomHas u aaepHas ¢usuka, crep / [1.B.
CuByxuH. - M.: ®uzmariurt, 2008. - 784 c.

2. Myxun, K.H. DxcniepumenTtanbHas siaepHas pusuka. B 3-x 1. T. 1. ®usuka atoMmHOrO0 siapa:
VYyeonuk / K.H. Myxus. - CII6.: Jlans, 2009.
3. Oxyns, JI.b. DnemenTtapHoe BBeneHue B GU3UKY dneMeHTapHbIX yactull / JI.b. OkyHb. - M.:

duzmataur, 2009. - 128 c.
4. PakoGonwckas, U.B. SAAnepuas ¢pusuka / U.B. Pakobonbckas. - M.: Kpacann, 2014. - 248 ¢

5. HNmrxanoB b.C. PannoaktuBHOCT. Y4ueOHOE mocodre— MockBa : YHUBEPCUTETCKAsl KHUTA,
2011.
6. A.N. Abpamos, 10.A. Kazanckuii, E.C. MaryceBuu, OCHOBBI SKCTICPUMEHTAIbHBIX METOJIOB

snepHoi ¢pusuku, M., Dueproaromusaart, 1985.

7. . Xyncon, Ctatuctuka s hpuzukos, «MUP», M., 1967.

8. Jlaboparopusie 3anstus o ¢usuke / [lox penakumeii JI.JI.Ionpnuaa — M., "Hayka", 1983. —
703 c..

9. I'eBopksia P.I'. Kypc ¢pusuxu. — M.: Beicmias mkona, 1979. — C. 517-527

10. Hetnad A.A., SABopckuit b.M. Kypc ¢usuku. — M.: Beicmias mkona, 1989. — C. 400-408.

11.  Tpodumona T.U. Kypc ¢puzuku. — M.: Beicmas mkomna, 1997. — C. 367-374

12. CagenweB 1.3. Kypc obuieit pusuku. — M.: Beicmas mkona, 1997. — T.5. C. 300-307.

13.  SBopckuit b.M., ITunckuit A.A. OcHoBsl ¢pusuku. — M.: Hayka, 1974. — T.2. C.189-193.

7.4. Dnekmponnvle ucmounuku ungopmayuu (Mumepnuem-pecypcol)
1. http://elibrary.ru

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru
5. www.ufn.ru
6
7
8
0.
1

. http://lib.kbsu.ru
. http://www.scopus.com
. http://www.isiknowledge.com/
CnpasoyHas rpaBoBast cucrema «l‘apant». URL: http://www.garant.ru.
(0.CnpaBounast paBoBasi cucreMa «KoncysbTantl Imrocy». URL: http://www. consultant.ru

CaeneHusi 00 3J1eKTPOHHBIX MHGOPMALMOHHBIX pecypcax,
K KOTOPBIM o0ecnedeH A0CTYH A nojb3oBaTteneil ondiamorexkn KbI'y

Nen/m | HaumenoBanue | Kparkasi xapakrepucruka Anpec caiita HaumeHnoBanue op- YcioBus ao-
3J1eKTPOHHOI0 raHmu3a- cTyna
pecypca 11070280 &9 (18311
PEKBH3HTHI 10TOBOPA
1. «Web of [MonutemaTnyeckas pede- http://www.isiknow Komnanus Thomson Hoctyn no
Science» paTuB- ledge.com/ Reuters IP-anpecam
(WOS) HO-OmbOIMorpadudeckas u Cy0nueH3u0HH b KbI'y
HayKoMeTpHuueckas 0aza J0TOBOP
JTaHHBIX, B KOTOPOH MHJIEK- Ne WoS/592 ot
cupytorcs oxoio 12,5 05.09.2019 1.
TBIC. XypHAJIOB AKXTHBEH J10
31.12.2021r.
2. | Sciverse Scopus | PedeparuBnas n anamuru- N3znarenscro «Else- Joctyn no
U3/1aTeIbLCTBa yeckas 0a3a JaHHBIX, CO- http://www.scopus. vier. Hayka u TexHo- IP-agpecam
«Onb3eBUp. nepskamtast 21.000 peuensu- com JIOTHH» KBI'Y
Hayxa u tex- | pyemsix xxypHanos; 100.000 Cy0n1nneH3noHHbII
HOJIOTUU» kHUT; 370 KHUXKHBIA cepuit JI0r0BOP
(popormKaronuXxcs n3aa- Ne Scopus/592 ot
HUR); 05.09.2019 1.
6,8 MITH. IOKJTIAJIOB U3 TPY- AKTHBEH [10
JTIOB KOH(epeHITni 31.12.2021r.
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.garant.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

Hayunasn OnekTtp. Oubinorexka Hayd- http://elibrary.ru 000 «H2b» ITonuslit noctyn
JJIeKTPOHHAsI | HBIX MyOJHKALUI{ - OKOJIO
0ndmoTeKa 4000 nHOCTpaHHBIX 1 3900
(H9B PO®U) | 0TeUECTBEHHBIX HAYYHBIX
JKypHAJIOB, pedepaTsl myo-
ykanuid 20 TIC. )KypHAJIOB,
a TaxoKe onucaHusg 1,5 mH.
3apyOeKHBIX U POCCUHCKHUX
nuccepranuit; 2800 pocc.
JKYpHAJIOB Ha 6e3B0o3Me3 -
HOM OCHOBE
Ba3za gannbix | HanwmonanbHas undopma- http://elibrary.ru 000 «H2b» ABTOpH30BaH-
Science Index | IUOHHO-aHATUTHYECKas JIuueH3uoHHBIH 10TO0- HBII JIOCTYIL
(PUHII) CHUCTEMA, aKKYMYJIUPYIOIIas BOD ITo3BomsieT no-
Oomnee 6 MIUIITHOHOB Ty OJTH- Science Index TIOJIHATH U
Kaluil pOCCUMCKUX aBTOPOB, NoSI10-741/2021 YTOYHSTH CBE-
a Taxke HHOOPMAIHIO 00 UX or 12.07.2021 r. JICHHS O Ty0-
IUTHPOBaHUU U3 Oosee 4500 AKTHBEH 10 JIMKaLUsAX yde-
POCCHIMCKHX KYPHAJIOB. 01.08.2022r. Heix KBI'Y,
HMEIOIINXCS B
PUHI]
IBC «Kon- 13800 n3paHuit no Bcem http://www.studme 000 «Ilomurexpe- IMonueIit MocTyn
CYJBTAHT CTY- | 061acTAM 3HaHMUI, BKOYa- dlib.ru cype» (peructparnus
JAEHTa» eT 6onee yem 12000 yyeb- http://www.medcoll (r. Mocksa) o [P-agpecam
HMKOB 1 y4ebHbIx nocobuii egelib.ru Horosop KBI'Y)
Ana BO 1 CMO, 864 Hanme- Ne310C1/08-2021
HOBaHWIt ypHanos u 917 Or 30.09.2021 r.
MoHorpauun. AKTHBEH 110
30.09.2022r.
«dnexrponnas | Komnekuns «Menumyna http://www.studme 00O «Ilonutexpe- Ilonueli nocTyn
OonémoTeKa (BO) I'DOTAP-Menua. dlib.ru cype» (perucTparus
TexHuyeckoro | Books in English (kauru Ha (r. Mocksa) o [P-agpecam
By3a» (OBC AQHTJIIMHCKOM S3BIKE)) Jorosop KBI'Y)
«KoHcynpTaHnt Ne288CJ1/04-2021
CTYJIEHTa») OT120.04.2021 1.
AKTHBEH J10
20.04.2022r.
9BC «Jlanb» | DJEKTPOHHBIC BEPCUH KHUT https://e.Janbook.co | OOO «3B5C JIAHb» (r. | IomHsIit qocTyn

BEIYILUX U3/1aTEIbCTB m/ Cankr-IlerepOypr) (peructparus
yueOHOH 1 Hay4HOI! JnTe- HJorosop Nel2EI1/223 | mno IP-agpecam
patypslI (B TOM 9HUCIe YHU- ot 09.02.2021 1. KBI'Y)
BEPCUTETCKHUX M3/1aTEILCTB), AKTHBEH 10
TaK U 3JIEKTPOHHbIE BEPCUH 28.02.2022r.
MEPHOANYECKUX U3JaHUH 110
Pa3IUYHBIM 00JIACTSIM 3Ha-
HUH.
HanuonanbHas | OO0beMHEHHBIN dJIEKTPOH- https://a36.pd ®I'BY «Poccuiickast Hoctyn ¢ amek-
9JIEKTPOHHAs | HBIM KaTajor (oHI0B poc- roCyJapCTBeHHAS TPOHHOTO YH-
ouoéIMoTEKA CHMCKHX OMOJIMOTEK, CO- OnOJIHOTEKAY TaJIBHOTO 3aj1a
PI'B nepxanyii 4 331 542 snek- JloroBop OoubmmoTeKn
TPOHHBIX JOKYMEHTOB 00- Nel01/HBOB/1666-1 ot KBI'Y
Pa30BaTEJILHOTO U HAYYHOI'O 10.09.2020r.
XapakTepa 110 pa3InyHbIM CpokoMm Ha 5 neT
0TpacIIsiM 3HAHUH
9BC 107831 mybnukanmid, B T.4.: | http://iprbookshop.r 00O «Aii ITu Op Ionuslit noctyn
«IPRbooks» 19071 — yueOHBIX H31aHHH, u/ Menua» (peructparnus
6746 — Hay4HBIX U3JAHUH, (r. CapatoB) o [P-agpecam
700 xomnexuuii, 343 xyp- Horosop Ne7821/21 KBI'Y)

Hama BAK, 2085 aynnouns-
AHUH.

or 02.04.2021 1.
AKTHBEH 110
02.04.2022r.
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10| IBC «IOpaiiT»

ONeKTPOHHBIE BEPCUHI

https://www.biblio-

00O «3OnexTpoHHOE

ITonuslit noctyn

nas CITO y4e0HOI 1 Hay9IHOM JHTe- online.ru/ H3JIaTeTbCTBO (perucTparus
paTyphl H3JATEIbCTB FOPAMT» (r. Mocka) | mo IP-ampecam
«Opaiir» ms CIIO u 3mek- Horosop KBI'Y)
TPOHHBIE BEPCUH NEPUOIU- Nel192/EIT-223
YECKHX M3IaHUH 110 pas- 0129.10.2021 .
JIMYHBIM 00JIACTSIM 3HAHUM. AxtuBeH 10 31.10.2022
r.
11| Polpred.com. | O630p CMHU Poccumu u 3a- http://polpred.com 000 «loxnpen Hoctyn no
HoBoctu. O6- | pyOexss. [lonHble TeKCTHI + CIIPAaBOYHUKU» IP-agpecam
30p CMU. aHanuTuka u3 600 n3gaHui besBo3mesnno (0e3 KBI'Y
Poccust m3a- | no 53 otpacnam odunmansHOroO NOT0-
pyoexbe BOpa)
12| IIpe3upent- Bonee 500 000 >nexTponnsix | http://www.prlib.ru OI'BY «llpe3nnent- ABTOpHU30BaH-
ckasi 0u0JIM0- | TOKYMEHTOB IO UCTOPHHU ckas OMOnMoTeKa UM. | HBIM JOCTYN U3
Teka uM. B.H. | OteuectBa, poccuiickoi B.H. Enpumaay (T. OMOIHOTEKH

Eabuuna

TOCYAapCTBEHHOCTH, pycC-
CKOMY SI3BIKY U TIPaBy

Cankr-IletepOypr)
Coraamienue ot
15.11.2016r.
Cpoxom Ha 5 nert (¢
JlajJbHEeHUI el MPOJIOH-
ranuen)

(aym. Ne214)

OcHoBHbIE TyOJIUKAIIMN aBTOPa MO TEME IAaHHOTO Kypca
B pedepupyemMbix xypHaiax:
1. Beloshitski V.V., Kumakhov M.A., Khokonov A.Kh. Radiation energy loss of high energy
electrons channeling in thick single crystals. Nucl. Inst. Meth. B. —1991. - V.62. — P.207-212.
2. benommikuit B.B., XokonoB A.X. O noJsspu3aliOHHBIX XapaKTEPUCTUKAX U3ITYICHHS TI0-
3UTPOHOB IIPY KaHAJIMPOBAHUU B CJIOKHBIX KpucTaiax. Jokmans! akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.
3. XoxoHoB A.X., bozueB A.b. O6 3BoIOIIMHN BEKTOpAa COCTOSHUS B MOTEHIMANIE MHCTaH-

ToHHOTO THNA. SnepHas ¢usuka. [Tucema B pegakumro. 1995. T.58. C.766-767.

4. XoxonoB A.X., MacaeB M.B., CaBoiickuii FO.B. O konuyecTBEHHOM ONpPENEIeHUN KOH-
LEHTpaLKU PaJlOHa METOJIOM raMMa-CIeKTPOMETPUN a3pO30JIbHBIX (punbTpoB. [Ipubops! u
TexHuKa 3kcniepumenta 2009. Ne 1 C.142-144.

5. Petkov V.B., Dzhappuev D.D., Khokonov A.Kh., et.al. Carpet-3 - a new experiment to study
the primary composition around the knee.
Nuclear Phys.B (Proc. Suppl.)2009,V.196, P. 371-374 2009

6. Xokonos A.X., Casoiickuii F0.B., Kamap3aes A.B. UyBcTBUTENEHOCTD M 3()()EKTUBHOCTH
peructpauuu HelTpoHoB 3He u 10BF3-cuetunkamu. Anepnas pusuka. 2010. Tom 73, Ne9.
C. 1528-1532.

7. XokonoB A.X., MacaeB M.b., Cagoiickuii }0.B., Kamap3aer A.B. YcranoBka /i1t MOHH-
TOpPUHTA paJioHa B BO3IyXe METOZOM a3p030JIbHBIX GHIbTPoB. [IprOOpH! U TEXHUKA KCIIE-
pumenta, 2010, Ne 3, ¢.123-126.

8. XoxoHoB A.X., KoukapoB M.M., Unsrames B.C. IlepBbie pe3ynbraTbl HEHTPOHHOIO MO-
HutopuHra Ha nuke Tepckon. U3sectus PAH. Cepus ¢pusnueckas, 2011, Tom 75, Ne6,

c.934-935.

JIUTEPATYpPBL.

7.5 Memoouueckue ykazanus Kk 1a00pamopHuiM 3aHAMUAM

OCHOBHBIMU BUJaMH Y4€OHBIX 3aHSITUN MpH U3ydeHHH Kypca «OOmmil ¢punyeckuil npak-
TUKyM. OHU3UKa aTOMHOTO Apa W AJIEMEHTAPHBIX YaCTUL» SBIISIOTCS JIEKIMHU, JTabOpaTopHbIe pa-
O0TBI 1 KOHTPOJIMPYEMasi CaMOCTOATENbHAs paboTa CTYAECHTOB C U3Y4EHUEM UMHU PEKOMEH0BaHHON

B xone BbInonHeHus 1abopaTOPHBIX pabOT CTYACHTHI BOCIIPUHUMAIOT U OCMBICIUBAIOT HO-
BbIl yueOHbBINH Marepuai. JlabopaTopHble 3aHATHS HOCAT CHUCTEMAaTHYECKHI XapakTep, peryspHO
cienys 3a KaXa0u JEKIUEeW U ABYMS-TPEMsI JICKLIUSMH.
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JIaGopatopHbie paOOThI BBHIOJIHIIOTCS COTJIAcHO rpaduKy y4eOHOro Imporecca CTyJeHTOB
no aucuumiuHaM. Ipu s3Tom colmrofaeTcs MpUHLIUI MHIUBUIyalbHOTO BBIIIOJHEHUS Pa0OT.

JIaGopaTopHble 3aHATHS CIY)KaT YIIIYOJNEHHIO M 3aKpEIUICHUIO 3HAHUU CTYICHTOB, TONY-
YEHHBIX UMU B XoJe Jekiuil. [IpoBoasrcs nabopaTopHble 3aHATHS 1O Y3JI0BBIM M Haubosee ClIox-
HBIM TeMaM y4eOHOU IPOTrPaMMBI.

SIBiAACH OAHMM M3 OCHOBHBIX BUJOB YYEOHBIX 3aHATHH, MPAKTHKa MOJBOAUT UTOT CaMoO-
CTOSITENIbHOW paboTe CTYJIEHTOB MO Kaxaoil Teme. [Ipu 3TOM mpakTHUecKue 3aHSATHS JA0T IOJI0-
KHUTEJIbHBIC PE3YJIbTAThI TOJBKO B TOM CIIy4ae, €CJIM UM MPEALIECTBYET JOCTATOUHO 3((HEeKTUBHAs U
IUIOIOTBOPHAs paboTa MO CaMOCTOSATEIILHOMY HM3YYEHHUIO PEKOMEHJOBAaHHOW OCHOBHOHM W JIOTOJI-
HUTEJIBHOM JIUTEPaTyphI.

bazoBeiMu BuiaMK y4eOHOH pabOThI CTYICHTOB SBISIOTCS ayTUTOPHAS U CAMOCTOSTEIbHAS.
[Tpuyem, ayautopHOi paboTe Ha MPAKTUYECKUX 3aHATUAX, 00S3aTENIBHO JOJKHA MIPEIIECTBOBATh
camocTosiTeNbHast paboTa CTyAeHTa. B 4acTHOCTH, MOATOTOBKY K MPAKTUYECKHM 3aHATHSAM I10
mucuuiuinee «OO0mmid gusnueckuil npaktukyM. (Pusuka siipa U 3JIEeMEHTAapHBIX YacCTHIL)» PEKo-
MEHAYETCSl HAUMHATh 3a0J1arOBPEMEHHO U MIPOBOAUTH B CIEAYIOLIEH MMOCIIEIOBATEIbHOCTU: ySICHE-
HHUE TEMbl U OCHOBHBIX BOIIPOCOB, BHIHOCUMBIX Ha 3aHATHE; ONpEACICHUE MOpsiiKa IMOATOTOBKH K
ceMHHapy (KOTJa ¥ KaKylo JIUTepaTypy U3yduTh, Ha Kakue BOIPOCH 00paTuTh 0c000€ BHUMAHHE);
O3HAKOMJICHHE C JIUTEepaTypoil, u e€ nzydenue. [Ipu u3ydeHuu jurepaTypbl HEOOXOIUMO Hepepa-
60Tath nH(pOPMAIIHIO, TTTyOOKO OCMBICIHB IMPOYUTAHHOE. B X0/Ie MOATOTOBKH K 3aHSATHIO CTYIEHTHI
MOTYT BBIIIOJTHUTD:

- KOHCIIEKTUPOBAaHHE [IEPBOUCTOYHUKOB U APYroi yueOHOU JTUTEpaTyphl;

- popaboTKy yueOHOro marepuaia (110 KOHCHEKTaM JIKIM yueOHOM U HaydHOH J1uTepa-
Type) U MOATOTOBKY JOKJIAJ0B /Ul IPAKTUYECKUX 3aHATUM;

- IOUCK M 0030p HAYUHBIX MyOIUKALUN U 3JIEKTPOHHBIX UCTOYHUKOB MH(POPMAIUH, TIOT0-
TOBKY 3aKJIIOUEHUS 110 0030pYy;

- peleHne 3aja4, ynpaxKHeHNH;

- paboTy ¢ TeCTaMM U BOIPOCAMH ISl CAMOIIPOBEPKU; U T.JI.

IIpu moaroToBKE K OTBETY CTYAEHT JOJKEH OOpaTUTh BHUMAaHUE Ha ClleAyIolue TpeboBa-
HUS: CBOOOJHOE M3JI0KEHHE MaTepuaa; apryMeHTHPOBAHHOCTh BCEX COJIEPKAIINXCSA B OTBETE BBI-
BOJIOB M 3aKJIIOUEHUH; KYJIbTYpY peuH. BeicTynaromuil 10oJKeH yMETb OTCTauBaTh CBOU PE3YJIbTATHI.
CTyneHTbl 10JKHBI OBITh TOTOBBI K BBICTYIIJICHUIO JOOPOBOJIBHO WJIM IO BBI30BY MPENOaBaTENS 110
BCEM BOIIPOCAM, paCCMAaTPUBAEMbIM Ha 3aHATHH.

B xoxe mpakTHueckoro 3aHsATHS CTyJEHTaM PEKOMEHIYeTCs BHUMATENbHO CIIYIIAaTh BBI-
CTYIUIEHHUS TOBapuIleH, JenaTh MpU HEOOXOJIMMOCTH 3alllCH, a TaKKe 3aMedaTb JOMYIIEHHBIE B
PELICHUsX CTYIEHTOB HETOUHOCTH, OLIMOKH M MCIPaBJIATh UX. B KOHIlE 3aHATHS mpernojaBareib
MOJBOJIUT UTOTH H3YYEHHUS TE€Mbl, OOBSBISECT OLIEHKH, MOJyUYEHHBIE CTyJIEHTaMH, JTaeT B CIlyyau
HEO0OXOIUMOCTH PEKOMEHIAIUH 110 JOMOJHUTENBHON paboTe Haj OTAEIbHBIMU BOIPOCAMH TEMBI.

8. MarepuajibHO-TeXHHUYECKOe o0ecnevyeHne TUCUUIINHbI

8.1. Tpebosanus k MamepuanrbHO-MEXHUYECKOMY 00eCneyeHUIo

Jlns peanuzanuu pabodelt mporpaMMbl AUCHUIUIMHBI UMEIOTCS CIIEHUAbHBIE TTOMEIIEHUS
JUTST TIPOBEJICHUS 3aHATHN JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA, TPYNIOBBIX M WHIAMBHIYaTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTalluy, a TaK)Ke MMOMELIeHUs IS ca-
MOCTOSITEIbHOW pabOThI U MOMEIIEHUS IS XpaHEHUsT U MPOQUIaKTHIECKOTO 00CITYKUBaHHS 000-
pyaoBanus. CrieraabHble TOMEIIEHUS! YKOMITJIEKTOBAaHbI CIEHUAIN3UPOBAHHONW MeOeNbl0 U TeX-
HUYECKUMHU CPEICTBa OOYUYCHHS, CIYXAIIUMH JUIS TpEeACTaBICHUsT HHQOpMAIK OOJNBINON aynu-
TOPUH.

Jly1s mpoBeieH! s ICKIIMOHHBIX U MPAaKTUYECKUX 3aHATUH HcTionb3yeTcs yueOHas JlabopaTopust
«AToMHOM U anepHoil ¢usuku» kadenpsl TudP MduM KBI'Y, obopynoBaHHass MyIbTHMEIU-
HBIMU TE€XHUYECKMMHU cpeactBamu oOydenus (MuTtepaktuBHas gocka SB680-H2-072423) u yue6-
HBIM 000PYZOBaHHEM.
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1. Kommekc ®IIK-01 - YcraHoBKka 11 N3y4€HHUSI KOCMUYECKUX JTy4eEil.
2. Kommekc ®ITK-03 -YcranoBka ajis onpeneaeHus JUIMHBI Tpodera anb(a-4yacTull B BO3AYyXeE.
3. Kommuiekc ®@IIK-13- YcranoBka [uist H3y4eHUs U aHAJIM3a CBOWCTB MaTEPUalIOB C IOMOIIbIO
CUMHTWLIAMOHHOrO criekTpoMeTpa. (ITK ¢ mporpammubIiM obecriedeHneM B KOMIUIEKTE).
4. Kommuekc ®OIIK-05- YcranoBka i U3yuyeHUs SHEPTETUUECKOTO CIIEKTPa 3JIEKTPOHOB.
5. Kommiekc @IIK-12 —YcranoBka ajist u3ydeHus: paboThl CHMHTHIISAIIMOHHOTO CIICKTPOMETPa
(IIK ¢ mporpaMMHBIM 00ECTIEYeHHEM B KOMILIECKTE).
6. Muxkpockon 6unokynsapHsiii MBC-9.
7. TIK-tuna HoyTOYK «Fujitsu» B komIiekTe ¢ mpuHTepoM «Canon» 1 Hu(POBBIM TPOESKTOPOM
«Casio».
[udposoii ocummnorpad GDS 11-72.
9. Kpucramn Nal(Tl) 6x6 cm?.
10. U3meputens MmarautHOM nHIyKuu 1111-9 Ha ocHOBe simepHOTO MarHuTHOTO pe3oHanca. (Habop
30H/10B-PE30HATOPOB B KOMILJIEKTE).
11. Joszumerp JAKI-02V «ApOutp-Mp».
12. Cnekrpometp DIIP- Munck 12m.
13. TloxynpoBoauukoBsiii cnekrpomerp BJIEP 2K-38.
14. YcranoBKka 11 M3y4eHUS IPUHIIMIA paboThl J1asepa: JleMOHCTpanoHHast MOJISIb A1l H3YUCHUsI
paboTs razoBoro nazepa ®JCB
JUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue:
- IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription);
AnTHBHpYycHOe nporpammuoe obecneuenne Kaspersky Endpoint Security Ctanpaptasiii  Russian
Edition;
Brerancnutensnas cpena MathLab: nHomep nunensuun 40811750;
€80000HO pacnpocmpansemvie NPoSPaAmMMblL:
Academic MarthCAD License - MaTeMaTH4eCKOe MPOrpaMMHOe oOecieueHne, KOTOpoe MO3BOJISIET
BBITOJIHATH, AHAJIM3UPOBATh BaKHEHIINE NH)KEHEPHBIE pacyeThl 1 OOMEHUBATHCS MU,
WinZip ans Windows - mporpamm Juist ckaTusi M pacliakoBKU (ailyios;
Adobe Reader nnss Windows — nporpamma ji1st utenust PDF ¢aiinos;
Far Manager - KOHCOJIbHBIN (ailoBBIN MEeHeIKep /s ONepallioHHbIX cucTeM ceMeiicTBa Microsoft
Windows.
[Tpu ocymiecTBiaeHNH 00pa30BaTEIbHOIO MpOIEcca CTYIEHTAMU M IpenoaBaTeieM UCIOIb3YITCs
cienyromue uHbopmarmonHo crpaBounbie cuctembl: DBC «Aulludpoyke», 9bC «KoHcynbTanT
crynenra», CIIC «Koncynprant mitocy, CIIC «I"apanTy.

*®

8.2 Ocobennocmu peanuzayuu OUCYUNIUHGL 0718 UHEANUOO06 U JIUY C OZPAHUYEHHBIMU
803MONHCHOCMAMU 300P08bA

JInst CTYyIEHTOB C OrpaHUYEHHBIMM BO3MOXKHOCTSIMH 3J0pPOBbS CO3/aHbl CIIEIHAIbHBIC
yCJIOBHS ISl moiydeHust oopazoBanus (aya. 145 T'K). B mensix 7ocTymHOCTH MOTYYeHUsT BBICIIIETO
oOpa3oBaHus 0 00pa30BaTEIbHBIM MPOTPAMMaM HMHBAIUIAMU U JHIIAMH C OTPaHUYCHHBIMU BO3-
MO>KHOCTSIMH 37JOPOBbSI YHUBEPCUTETOM 00€CIICUNBACTCS:
1. AnpTepHaTHBHAs Bepcus OPUITMAIBLHOTO caiita B ceTH «HTepHeT» il cnaboBUISIINX;
2. 1711 MHBAJIUIOB C HAPYIIEHUSMU 3peHHs (C1a00BUASIINE, CIICBIC)
- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIETO 00yUaOIIEMYCs HEOOXOIMMYIO TTIOMOIIIb, TyOJIUpPOBaHUE
BCJIYX CIIPABOYHON MH(OPMAIINH O paCIIMCAaHUM YUSOHBIX 3aHATHI; HATMYHE CPEJICTB ISl YCHUIICHUS
OCTaTOYHOTO 3peHMsI, OpaiIeBCKON KOMMBIOTEPHON TEXHUKHU, BUACOYBEIUYUTENEH, IPOTpaMM He-
BU3YaIbHOTO JOCTyNa K HMH(OpPMAINH, MPOTPAMM-CUHTE3aTOPOB PEUM M JIPYTHMX TEXHUYECKHX
CPEICTB IMpHeMa-liepeayd yueOHoW MH(pOpMalMK B JOCTYMHBIX (opMax AJisi CTYyIEHTOB C Hapy-
HICHUSIMH 3PCHUS;
- 3a/1aHus JJIs BBITIOJTHEHHS HAa SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;
- MIMCbMEHHBIC 3a/IaHUs BHIMOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00yJarOIIUMCS;
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3. 1711 MHBAIKUIOB | JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS IO CITYXY (crmabociplianue,
TITyXHe):

- Ha 3a4eTe/IK3aMEeHE MPUCYTCTBYET aCCUCTEHT, OKA3BIBAIOIINI CTYEHTY HEOOXOUMYIO TEXHUY -
CKYIO TIOMOIIlb C YY€TOM HHIWBUAYAIBLHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHATh padoduee MecTo,
NePEIBUTATHCS, POYUTATH U OPOPMUTH 3aJaHHUE, B TOM YHCIIE 3aITUCHIBAS IO TUKTOBKY);

- 3a4eT/PK3aMeH MPOBOJUTCS B TUCBMEHHON (opme;

4. Jlisi MHBAUIOB U JIUIl C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0OPOBBS, UMCIOIINX HAPYIICHUS
OIOPHO-JIBUTATEIILHOTO ariapara, Co3JaHbl MaTePHATbHO-TEXHHUECKUE YCIOBHSI 00ECTICUNBAIOIINE
BO3MOXKHOCTh OECIPEISITCTBEHHOTO JIOCTYIa O0YyJalIUXCs B Y4eOHBIC MOMEIICHUS, O0BEKTY IH-
TaHWsI, TYaJICTHBIC U APYTrUe OMEIICHUS! YHUBEPCHUTETA, a TAK)KE NMPEOBIBAHUS B YKa3aHHBIX MTOMeE-
HICHUSIX (HAJMYHME PACIIMPEHHBIX TBEPHBIX MPOEMOB, TIOPYYHEH U JPYTUX TMPUCITOCOOICHUN).

- TIMCbMEHHBIC 3aJ]aHMsI BBIMOJHSIIOTCS Ha KOMITBIOTEPE CO CIEIUATU3UPOBAHHBIM MPOrPAaMMHBIM
obecreueHneM WA HaJJUKTOBBIBAIOTCS aCCUCTCHTY;

- 110 XKEJIAHWIO CTYJICHTA YK3aMeH MPOBOJIUTCS B YCTHOM (hopme.

OOyJaronuecss W3 YHCla JIMI C OTPAHUYCHHBIMA BO3MOXHOCTSMHU 3JI0POBbS OOCCIICUEHBI JJICK-
TPOHHBIMHU 00pa30BaTEIbHBIMU pecypcamu B (hopMax, alaiTHPOBAHHBIX K OIPAaHHUYCHHSIM UX 3]10-
POBBSL.
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JINCT UIBMEHEHUI (IONTOJIHEHUI)
B paboyeii mporpaMme AUCUUIUIMHBI «OOMmNN GU3NIECKUN PAKTHKYM.

((DI/ISI/IKa ATOMHOTI'O sApa U 3JIEMCHTAPHBIX YaCTHUI»

no Hanpasienuto noarotoBku 03.03.02 dusuka
(ITpodunb: «du3nka KOHACHCUPOBAHHOT'O COCTOSTHUS BEIIECTBAY)
Ha20 20 y4eOHBIN ToJ

IIpuiaoxenne Nel

Ne
n/n

daemenT (myHkT) PII/

IlepeyeHb BHOCUMBIX U3MEHEHU I
(10MoJTHEeHUI)

IMpumeyanue

HOM (U3HKH

IIpotokomn Ne OT «__ »

3aBenyromuii kadenpoit

20 1.

/M.X. XOKOHOB/

noonucs

pacuiugposka noonucu

odama

O6CY)K,I[€Ha U PCKOMCH/I0OBaHa Ha 3aCCIaHun Ka(be,[[pbl TeOpeTquCKOﬁ " SKCIICPUMCHTAJIb-
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IIpunioxenue Ne 2

PacnpenesieHue KOHTPOJIbHBIX MEPONIPUATHIA 10 PEITUHIOBOI cUCTEMe
OlIeHKH yCIeBaeMOCTH 00y4eHus!

Ne KoHTpoJibHBbIE MEepONIPUSATHSA MakcuMasbHbII Pacnpenesienue no
oasn KOHTPOJIbHBIM TOYKAM
No
1. [Tocemenue 3ausaTuii 10 1 Touka — 3
2 Touka — 3
3 Touka — 4
2. | BrinosnHenue nabopaTOpHBIX paboT 30 1 Touka — 10
2 touka — 10
3 touka — 10
3. Otuer u 3amuTa 30 1 Touka — 10
J1a00paTOPHBIX pabOT 2 Touka — 10
3 touka — 10
70 1 Touka — 23
UTOIro 2 Touka — 23
3 Touka — 24
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Hpuiioxkenne 3

KpnTepml OICHKH KadeCTBA OCBOCHUSA NUCIHUITIJINHBI

Bbamnel
N . | Pesynbprar .
(pedTHHTOBOM OCBOCHIS TpebGoBanus ypoBHIO C)OPMHPOBAHHOCTH KOMIIETEHIINH
OLICHKH)
363“6}[0 OOyuaromuiicsi OCBOWIJI 3HAHHS, YMEHHUS 1 HABBIKH BXO/AIINE B COCTAB
(6e3 mpo- KOMIIETCHLIUU:
e aypsl .
62-70 OIIK-2: crtocOOHOCTH MTPOBOIUTH HAYYHBIE NCCIIEAOBAHUS (PU3HUECKIX
c/avu 3a- N
I[qua) SIBJICHHH, CHCTEM M TPOIECCOB, 00pabdaThIiBaTh M MPEJACTABIATh IKC-

NEPUMCHTAJIbHBIC U YUCJICHHBIC PE3YJIbTAThI

3auTeHo Oobyuaromutiics npossisiet komrnerenu OITK-2, Ho He B moJaHOM 00BEME
36-61 (¢ mporre- BXOJIAIIMX B MX COCTaB JAeUCTBUI. OOyUaronuiics MOKET OMYCTUTh HEKO-
Iypoii caa- | TOpbIe HETOYHOCTH, HETPYOBIE OMTHUOKH, 3aTPYAHITHCSA B U3JI0KEHUH MaTe-
9y 3a4eTa) | puaia, HO MPaBHIHLHO OTBEYATh HA 33]]aBa€MbIe €My BOIIPOCHI.

MeHee 36

Saa He 3auTeHo | KommereHuuu He chopMupoBaHbl

«3aumeno» BBICTABIAETCS O0ydYarolEMycs, IPOAEMOHCTPUPOBABIIEMY IOJHOE, BCECTO-
POHHEE, OCO3HAHHOE IIPAaBUJIBHOE 3HAHUE IIPOrPAMMHOIO MaTepHala U M3JI0KHUBLIEMY OTBET JIO-
FMYHO, I'PaMOTHO, YOeAUTENbHO, TOTOBOTO K AajbHEHIIEMY NPO(PecCHOHATBHOMY COBEpPLIEHCTBO-
BaHHUIO.

ITpu oTBeTe 00y4aromUiicss MOXKET JAOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OIMINOKH,
3aTPyIHATHCS B CAMOCTOSITEIbHOM U3JI0’KEHUH MaTepHalia, HO IIPaBIWJIbHO OTBEYATh Ha 3a/1aBa€Mble
€My BOINPOCHI, B PE3yJIbTaTe HABOAAILIUX BOIPOCOB C MOMOUIBIO NMPENOJABATENS UCIPABIIATH AOIY-
IIEHHbIE OITMOKH U HETOYHOCTH.

«He 3aumeno» MoOXeT ObITb BBICTABICHO OOydaroliemycs, oOHapy>KUBIIEMY HEMOJHOE,
HEOCO3HAHHOE 3HAaHHE y4eOHO-NPOrpaMMHOI0 MaTepHana, JOMYyCKarolleMy rpyOble OmMOKH, He-
CHIOCOOHOMY CaMOCTOSATENBHO M3JIOKUTh OTBET Ha BOIPOC, OTBEYAIOIIEMY HENpPAaBUJIBHO WU HE
JIAIOIIeMy OTBET Ha 3aJaHHbIE BONPOCHL. J(eMOHCTpUpyeMBbIi YpOBEHb 3HAHUN HE MOXKET OBITh
NPU3HAH JI0CTaTOYHBIM JUTSI TPO(ECCHOHABHON 1A TEIbHOCTH.
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