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1. Poap pucuuminHbl «@usnka 3amurTel. YacThb 2»:

o CocTaBasiionige pe3yJbTaToOB 0CBOCHHSA (IeCKPHITOPBI
duement . Kon HHIMKATOPI 10CTHKEHUS KOMIIeTeHIHii TITHE pesy . (necxp P
o0pa3oBaTebHOI KOMIeTeHIHii)
Cemec'rp KOMIICTCHITHH HaunmeHoBanne KOMITETCHIINH
NPOrpaMMbl (IMCHUILIMHA, Kon HanMeHoBaHne HHAMKATOPA
Kon HaumenoBanue
npakTuka, FHA) HMHAMKATOpa JOCTHKEHU S
CnocobHOCTb UCTIONE30BATh Brageer MeTomamu aHanm3a,
0a30BbIC 3HAHUS OIIK(Y)- TEOPETUYCCKUX HCCIICTOBAHUI B 001aCTH
€CTECTBEHHOHAYYHBIX 1.13B1 MepeHOca U 3alUThl OT HOHU3UPYIOMIUX
HUcnonb3yer 6a30BbIe 3HAHHS .
JHCLMIUTIH B H3ITydeHUH
. €CTECTBEHHOHAYYHBIX AUCIUIIINH
npodecCHOHANBHOM M YMeeT mpou3BOAUTH TEOPETHUECKHE
B IPOQeCCHOHATIBHON OIIK(Y)-
OIIK(Y)-1 NIeSITeTbHOCTH, IPUMEHSTH N.OIIK(Y)- HCCIICIOBaHUs B 00JIACTH TIEPEHOCA U
JEATENbHOCTH, IPUMEHSET 1.13V1 o
METOJIb MATEMaTHIECKOTO 1.13 3aIIUTHl OT HOHM3HPYIOIINX M3IIy4eHUI
YHCJICHHBIE METOIbI AaHANIN34,
aHaNN3a U MOJEINPOBAHHS,
MIPOMU3BOIUT TEOPETHIECKHE 3HaeT METO/Ibl aHAJIM3a PE3yIbTATOB
TEOPEeTHIECKOTO U
pacuersl OIIK(VY)- 9KCIEPUMEHTOB, OCHOBBI TEOPETHUYECKUX
IKCIIEPUMEHTAILHOTO o
1.1331 HCCIICIOBaHUIA B 00JIACTH MEpeHoca U
HCCIIeI0BaHUs .
3aIIUTHI OT HOHU3HPYIOMINX H3ITyd9eHUI
Brageet onbITOM MOATOTOBKH SIIEPHBIX
Brnageer ombITOM MOAETHPOBAHUS
M[K(Y)-2.2B1 | pa3nmuuHbIX GU3NIECKUX SBICHAN Ha
OCHOBE Pa3INYHBIX MATEMATHIECKIX
CriocoOHOCTh TPOBOANUTH HOIXOIOB
Pu3nKa 3aIUThI. 7 MaTeMaTHIeCKoe Crioco6eH HCTOob30BaTh
YMeeT NpUMEHSITh METOABI IS
Yactb 2 MOJIETPOBAHHUE TIPOIIECCOB COBpEMEHHBIE KOMITBIOTEPHEIE
- MOJICJIUPOBAHNS PA3JIMYHBIX TIPOLIECCOB,
1 00BEKTOB aTOMHOM W.IIK(Y)- | TeXHONOTHH IS IPOBEACHUS
IK(Y)-2 MK(Y)-2.2Y1 | Kak ¢ UCTIOJIb30BaHUEM CTaHIAPTHBIX
OTpaciy C UCIOJIb30BAHUEM 2.2 MaTeMaTU4eCKOro
MIAKETOB, TaK U ITyTeM HAIMCAHUS
CTaHJIAPTHBIX METO/IOB U MOJIEITNPOBAHHUS B PA3IHIHBIX DOFDAMM
KOMIBIOTEPHBIX KOJIOB JUIS MPEZMETHBIX 001acTsIX porp
3HaeT MeTObl MaTEMaTHIECKOTO
MPOEKTHPOBAHHS M aHAITU3a
MOJICJIUPOBAHNS, B YACTHOCTH, METO/IBI
MK(Y)-2.231 | ceToyHOro, CTaTHCTHYECKOT0, KOHEYHO-
Pa3HOCTHOTO U TIp. PEIICHUs
IOCTABJICHHBIX 3a1a4
OcCyIecTBIsSET pacyeT 3alUTh TIK(Y)-3.2B2
I'0TOBHOCTE K TPOBEAECHUIO
OT raMMa-us3JIy4cHus, o
(hU3HIECKUX YKCTIEPUMEHTOB Brageer onbIToM paboTHI ¢ IporpaMMoit
o PEHTTEHOBCKOTO ¥ TOPMO3HOTO
10 3aJaHHOM METOJINKE, N.IIK(Y)- PCLab st pac4eToB 3alinThl 1
[K(Y)-3 U3ITy4eHHs, TyYKOB 3apsKEHHBIX
COCTaBJICHUIO OTIUCAHUS 3.2 XapaKTEePHUCTUK TTOJISI HOHU3UPYIOIIETO

IPOBOANMBIX HCCJ’[e)]OBaHI/Iﬁ
U aHAJIN3Y MOJYYCHHBIX

YaCTHI] C IOMOIIBIO NTAKETOB
CITeIIHANTBHBIX TIPUKIIATHBIX
TIpOTpaMM

U3JTy4eHMs




DJIeMeHT
00pa3oBaTeIbHOMI
NPOrpaMMbl (IMCHUILIMHA,
npakTuka, FHA)

Cemectp

Kon
KOMIIETEHITHHA

HanmeHoBaHHe KOMITETEHIIMH

OKCIIEPUMEHTAJIBHBIX

HNuaukaTopbl A0CTHKEHHST KOMIIeTeHI it

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl

KOMIETeHIHii)

HHIUKaTOpa

Konx HaumeHoBaHue HHAMKATOpPA
JIOCTHIKEHUsI

Kona

HaumeHnoBanue

TIK(Y)-3.2V2

JaHHBIX

VYmeer npumeHsTs nporpammy PCLab
JUISL PacUeTOB 3aIUTHI M XapaKTEPUCTUK
T10J151 HOHU3UPYIOIIETO U3ITy4CHHUS

TIK(Y)-3.232

3HaeT MpPorpaMMBI JUTs pacdeTa 3allUThl
OT MOHU3UPYIOIIHUX H3Ty4EHHH,
OCHOBHBIE ITPOLIECCHI B3aUMOACHCTBUS
(hOTOHOB ¢ BELIECTBOM

2. Tloka3aTejH U MeTOALI OLlCHUBAHUS

IlaHupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kox unaukartopa

HaumeHnoBanue pasgeiia

MeToabl OLIEHHBAHUS

Kon HaumeHoBaHnue JAOCTHIKCHHUS AUCHHUILTUHBI (OIIeHO'-lHLIC Meponpmrrpm)
KOHTPOJIHPYeMOii
KOMIIETCHIIHA (l/l.]'ll/l ee
YaCTH)
CriocoOHOCTB BEIOMPATH U MPUMEHSITH METOIBI PacyeTa 3aIiThl N.OIK(Y)-1.13 Paznen 1. 3amura ot CamocrosiTenbHble pabOTHI,
[IEPCOHAJIA U HACEIEHUS OT UCTOYHMKOB 3apsHKEHHBIX YacTUL] B W.IIK(Y)-2.2 3ApsDKCHHBIX 9aCTHL KOHTPOJIbHBIC PAOOTBI, BBITIOIHCHHE
PI1 | pasnuuHblX YCNOBHSX MX NPMMEHEHUsS, B TOM YHCIE M I WIIK(Y)-3.2 Paznen 2. E)CHOBLI na3
panualnMoHHOM 3aIInThI B
3aIIMThl B KOCMOCE.
OIIIKHEM KOCcMOce
CriocoOHOCTH KOHTPOJIMPOBATH BEITIOTHEHUE OCHOBHBIX N.IIK(Y)-3.2 Paznen 3 OcHOBBI CaMocTosITenbHbIe PadOTHI,
CaHWTAPHBIX MTPAaBWJI pabOTHI C paIMOAKTHBHBIMH BEIIECTBAMHU PpajMaLHOHHON 6E30MaCHOCTH Boinmonaenne NJ13
PJ1 2 Ha OCHOBE OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTHI B 00JIaCTH
paauaionHoi 3amutel: HPB-99/2009 u OCITOPBE-99/2010.
CrnocoOHOCTh HCIOJIB30BATh CHENUATbHBIE IAKETHl MPOTrPaMM N.OIK(Y)-1.13 Paznen 1. 3amura ot KoHTponbHbEIE pabOThI, BHITIOIHEHNE
JUIL PacdeToB 3alIUTHI, 00padaThIBaTh, CHCTEMAaTU3UPOBATh U N.IIK(Y)-2.2 3apsDHKCHHBIX 9aCTHIL nas
PL13 Paszien 2. OcHOBBI

AHAJIM3UPOBATh IOJIYUYECHHBIE PE3YJIbTATHI.

paguanMoOHHON 3alUThI B

OJMKHEM KOCMOCE




3. lIkaja oueHuBaHUA

ITopsimok opraHu3anyy OLEHUBAHUS PE3YyJIbTaTOB O0YyUYEHMs B YHUBEPCUTETE PErJIaMEHTUPYETCS OTAEIbHBIM JOKaJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIIEHUBaHUS Pe3yabTaTOB 00ydeHus B TOMCKOM MmonuTeXHu4eckoM yHuBepcurere (Crucrema oneHHBaHuUsA)» (B ACHCTBYIOMIEH pelakium).
Hcnonb3yercs 6aibHO-pEHTUHIOBAs CUCTEMa OLIEHUBAHU pe3yibTaToB 00yueHus. MiToropas oneHka (TpaAuLIMOHHAS U JIUTEPHAs) [0 BUJaM y4eOHOH
nesrenpHOCTH (M3ydenue aucturuing, Y MPC, HUPC, kypcoBoe IpoeKTHpOBaHUE, TPAKTUKHN ) OTIPEACISIETCS CYMMOM 0ajlIoB 1O pe3ysibTaTaM TEKYIIEro
KOHTPOJIS ¥ IPOMEKYTOYHON aTTecTalluy (UTOroBasi peHTUHTOBAas OlIEHKa - MakcuMyM 100 6asioB).

Pacnipenenenre OCHOBHBIX W JONOJHHUTENBHBIX OaUIOB 3a OIEHOYHBIE MEPOIPHATHS TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOW aTTecTaluu
YCTaHaBJIMBAETCS KaJICHIAPHBIM PEUTUHI-IIJIAHOM JUCLIUILIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOIHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. OnpeneieHue OLEHKH
3aJaHust TPaaAUIMOHHOHU OLICHKE

90%+100% «OTI4HO» OTMyHOE TOHUMaHHE NTPEIMETA, BCECTOPOHHUE 3HAHMSI, OTIMYHbBIE YMEHHS U BIIaJICHUE ONBITOM MIPAKTUUYECKON NEATENBHOCTH,
HEOOXOIMMBIE Pe3yNbTaThl 00yueHHs c(hOPMHUPOBAHBI, UX KAYECTBO OLICHEHO KOJIMYECTBOM 0aJIOB, OJM3KUM K MAKCUMAJIbHOMY

70% - 89% «Xopomio» JocTaTouHo NONHOE MOHUMAaHUE MIPEeIMETa, XOPOIINe 3HAHUS, YMEHUSI U OIBIT MPaKTHYECKOH JIESITEIbHOCTH, HEOOXOIUMEBIE
pe3ynbTaThl 00y4eHus: chOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHUMAIbHBIM KOJMYECTBOM OaJlIIOB

55% - 69% «Y 1OBIL.» [Tpuemiiemoe MOHMMaHKUE NPEAMETa, YOBICTBOPUTEIIbHbIC 3HAHMSI, YMEHHS U OIBIT IPAKTUYECKOH NesITeNbHOCTH, HEOOXOIUMBbIE

pe3yabTaThl 00yueHUs chOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM OalIOB

0% - 54%

«Heynosn.»

P C3YJIbTAThLL 06yquI/15{ HC COOTBCTCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TpC6OBaHI/I$IM

[ITxana 1y OEHOYHBIX MEPOIIPUATHI DK3aMEHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/1aHuii IK3aMeHa 0an TPaJMLIHOHHO OLlCHKe Onpenenenne oneniu

90%+100% | 18+20 «OT1anaHO» OTinyHOE TOHUMAaHKE MpeIMeTa, BCECTOPOHHUE 3HAHNS, OTIMYHBIE YMEHHUS U BIIaJICHHE OTBITOM IMPAaKTUYECKOU
JesITeIbHOCTH, HEO0XOTUMBIE PE3YIIbTaThl 00ydeHHs COPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJlIoB,
OJIM3KUM K MAKCUMAJIbHOMY

70%-89% | 14-+17 «Xopouio» JlocTaToyHO MOJIHOE IOHUMAaHHUE MIPEeMETa, XOPOILNE 3HAaHUS, YMEHHSI U OBIT IPAKTUYECKOI NesITeNbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00yueHHs chOPMHUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OLEHEHO MUHUMAIbHBIM
KOJIMYECTBOM OaJlJIOB

55%-69% | 11+13 «Y IOBILY [Mpuemiiemoe MOHMMAaHKE TIPEMETA, YIOBICTBOPUTEIbHbBIC 3HAHNSI, YMEHHS U OTIBIT MPAKTUIECKOH JIeITEIEHOCTH,
HEO0XOIMMBIE Pe3yIbTaThl 00ydeHHs C(hOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHUMAIbHBIM
KOJIM4YeCTBOM 0ajlioB

0% - 54% 0+10 «HeynoBn.» | Pe3ynabTaThl 00ydYeHHs HE COOTBETCTBYIOT MUHUMAJILHO JIOCTATOYHBIM TPEOOBAHUAM




4. TlepeyeHb THNOBBIX 3aIaHUI

OueHno4Hble MEPONIPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. KonrpomnsHas pabora

Bamaua mist KP Nel:

ITygox mpotonos ¢ mwiotocthio § =10 wact/cm?c, cevenmem 200 Mm? 1 sueprueit E mamaer ma sremmroro

MEIHYIO0 MHIIEHb TOJIIHHON d. IIpoToHsI, IpoIIE e MUIIEHD, ITOTIIOMIAIOTCS B METHOM ITOTJIOTUTEIIE ITy4Ka.

O6nyuenune mtes N cearco mo t wacoB kax bl ceanc. OMEHUTh MOIIHOCTh SKBHBAJIEHTHOM 03Bl OT raMMa-
A

U3IydeHHs: 00pa3yIoIerocs B MEAU PaJIUOHYKIUIA X yepe3 1 Wac mocie mocieaHero ceaHca oOIydeHus Ha

pacctosiHuu 1M oT mumeHu. OcliablieHue raMMma-u3JydeHUs B MUIICHH HE YYHMTHIBaTh, B TOIVIOTHTENC IMydYKa
Y4ecTh TI0 DKCIIOHEHITHAIEHOMY 3aKOHY. JlaHHBIe 1T 33729 B3STh U3 Tabm. 1.

Laemcs mabauya HayarbHLIX OAHHBIX 014 paciema, KOMopbvle UHOUBUOYAbHBL OISl KAXCO020 CIYOeHmA.

2. (MunuBuayanbHbIe JOMAITHUE
3aganus (M3)

3ananue 2. KoagduuueHTsl NPOMyCKaHUsI U NPOOErH 3JIeKTPOHOB. 3a1UUTA OT 3JIeKTPOHOB

TEOPUSL:

1. OcHOBHBIE TIPOLIECCHI B3aUMOJICHCTBHUS 3JIEKTPOHOB C BELIECTBOM.

2. VoHM3aLMOHHBIE CTOJKHOBEHHs 3JIEKTPOHOB. VoHu3anuoHHblE nOTepu SHepruu, ¢opmyna bere-brioxa,
3¢ (}eKT MIOTHOCTH BEIIECTBA.

3. Topmo3Hoe nznyvyeHue. AHHUTHIISINS TTO3UTPOHOB.

4. TopmosHas crocoOHocTh BemecTBa. [IpoGern amexkTpoHoB. CBSA3b aKTUBHOCTH PAAMOHYKIMIA C MJIOTHOCTH
MoToKa Oera-yacTul. 3aluTa OT IEKTPOHOB U OeTa-4yacTHL.

3AIAYNA:

1. Onpenenuth RM Ax B BO3IyXE ISt [3 -4acCTHII C EM ax = 0,535 MaB.
2. Paccumrars Tommuny crekna (SiOy; p=2,5 r/cM®) 3aIIUTHBIX OYKOB, WCTIONB3YEeMBIX TSI TIOTIIONICHHS B -
32
U3JTy4eHHus TIpu padoTe ¢ ;o P Kakue 9KpaHbl, CTEKIITHHBIC WM MPOCBUHIIOBAHHBIE, CIEAYET IPUMEHSTh IPH
3alnTe I71a3 OT B -u3ay4yeHus?

. 137~ , 137
3. B meauimHe /Uit pagHaliOHHON Tepariy HCIIOIB3YIOT TaMMa-H3ITyYeHHE H30TONOB s CS+ sBa . Onpenenuts

137
HE00XOIUMYO TONITUHY (DOTBTH U3 ATTFOMUHUS JIJIS TOJTHOTO OTCEKAHMS B -U3Ty4YeHUs 55CS c EM AX 1,2 MB.
Haiityi Tonmmay Gonsru 1is 3JeKTPOHOB € 3TOH SHEpruen.
o . o 32
4. C4YeT4MKOM C TOJIIHHON BXOAHOMN cTanbHOU Gonbru 30 Mr/cMm? peructpupyercs [ -usnyuenne 15 P . Ouennts

JOJIIO YaCTHI] (T] ), IIOITIOIICHHBIX B BXO,I[HOﬁ (bOJ'IBI‘e CUCTYHMKA.




OueHno4yHble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

5. Kakoit TOJIIIUHBI CJICAYCT BI)I6paTB (I)I/IJ'ILTp n3 aJJlOMHHH, YTOOBI CHUZUTH B 8 Ppa3 BBIXOJAICC U3 IpcIriapara

B -usnyuenne “°Sr?

6. Pammonykmun P axtuHOCTBIO 10 MKH HCmycKaeT [ -4acTHis ¢ E,,.x = 1,709 MaB. PaGora nposoautcst

Ha paCcCTOAHUN 1,5 M B TeueHue 24 yac B HCACIIO. OHpCI[eJ'II/ITI) TOJIIUHY 3KpaHa U3 XKeJie3a I CO3JaHuA
OpeaAciIbHO OOITYCTUMBIX YCJIOBI/Iﬁ pa6OTLI.

7. OmnpenenuTh MOIHOCTb SKBUBAICHTHOI 10361 33 GaphepoM 13 Al Tormmnoii 0 , ecm na Hero mox yriom 9 0

TajaeT MyYoK dIEKTPOHOB C KMHETHUECKOH dHepruell T ¥ IIIOTHOCTHIO MOTOKA ¢o- Jannusle ams pacuera

B3SITh 13 TadI. 1.
Jlaemcs mabauya HaUAnLHLIX OAHHBIX OJI PAciema, KOmopbvle UHOUBUOYATbHbL OJIst KAXCO020 CIYOeHmA.

Pacuemut 6 npoepamme «Komnviomepnas nabopamopusy
1) Paccuurats B pexume «BAPBEP» Benmunny ko3 GUIMEHTOB IIPOIyCKaHust | U ¢ sl COOTBETCTBYOLIETO
BapHaHTa 3a7aul 7 U MPOBEPUTH PACUET 110 IMIMPUUIECKON QopMmyIIe.
2) Paccuurats B pexxume «AJIBBE/IO» 1 mocTpoUTh 3aBUCHMOCTH MOJIHOT'O YHUCIOBOTO alb0ea0 3JIEKTPOHOB
OT X KHHETHYECKOH SHepruu B nuamnazone 1-10 MaB ans 6aprepa u3 BenjectBa X. [To paccunTaHHBIM TaHHBIM
MOJIYYMTh aNpOKCUMAIMOHHYI0 popMyiy. BemecTBo st pacdyera B3aTh U3 Tad. 2.
Haemca mabauya nauanbublx 0AHHBIX 014 paciemad, KOmopbule UHOUBUOYANbHBL OISl KAHCO020 CIYOEHMA.
3) Paccunrats B pexxume «AJIBBEJIO» 1 mocTponTh 3aBUCHUMOCTD CPEHEH SHEPIrHU OTPAKEHHBIX 3JEKTPOHOB OT
yIiia majeHust Ha Oapeep u3 Beiecta Z. HadanbHas KHHETHYECKash SHEPIHsl SIEKTPOHOB paBHa |, . C 3T0i %ke
HavyaJIbHOM 3HEpPTuel paccunuTaTh U NMPEACTaBUTH B rpaguyecKoM BHAE JIBa CIIEKTPA OTPAKEHHBIX JIEKTPOHOB VIS
yrioB nazenus 0° u 45°, JlanHble Ui pacdeTa B3sTh U3 TalJl. 2.

4) Paccunrats B pexume «BAPBEP» k03()(hUIHEHThI MPOITYCKaHKSI TI0 YKCITY YaCTUI] U SHEPTHHU JUTS SJIEKTPOHOB C
KHHETHYECKO# SHeprueil [, Majarommx HOpManbHO Ha Gapbep w3 BemiectBa X. Pe3ysibTarsl IpeICTaBHTH B

rpaduYecKOM BUJE U ONpenenuTh o HuM Beimandy R, # R, . CpaBHUTE 0TydeHHbIC 3HAYCHHS ¢ PACYETOM 110

ax
SMITMPUYCCKHUM (bopMynaM. I[aHHBIe JJIs pacucTa B34Tb U3 Tabm. 2.




OueHno4yHble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

3aganmue 4. 3amuTa OT MPOTOHOB M AJb(a-yacTHL

TEOPUSL:

1. OcHoBHBIE IIPOIIECCHI B3aUMOICHCTBUS IPOTOHOB U aJib(ha-yacTUIl B BEIIECTBE IPU HU3KUX SHEPTUsX. YIIpyroe
KYJIOHOBCKOE paccesHUeE.

2. Vonmsannonusie cronkHoBenus. @opmyna bere-broxa. SInepHble B3aMOIEHCTBHS MPOTOHOB U OL--YaCTHII.

3. IIpoGeru mpoTOHOB U anb(a-dyacTHil. 3aluTa OT IPOTOHOB U allb(ha-yacTull.

3AJTAYM:

1. Paccunrarh, Kakod JOKHA OBITH MHHHMAJIbHAs HHEPrus anb(a-yacTul, YTOOBI HX MOXKHO OBUIO
3apPErMCTPUPOBAThH CYETYMKOM, MMEIOIMM OKHO M3 CTaJIU TOJILMHON 6 Mr/cm?,

2. BBIYMCIMTB YKCIO alb(a-4acTHIl, BEIXOAAMIMX B BO3AYX 3a 1 MuH ¢ 1 cM? MOBEPXHOCTH 3arpsA3HEHHOTO 03€pa,
eCIl KOHIIEHTpalus B BOJE PaJMOHYKIUA, M3JIyYaromero aib(a-yacTunsl, cocrasuser 5 10* Ku/n u Ha
KaXIbIN pacnajg ucmyckaercs 1 anpda-gactuna ¢ sHeprueit 4,2 MaB.

o 239
3. B pesynbrare paauaioHHON aBapry TPOU30IILIO 3arps3HEHNE BOJOEMa paqioHyKiIuaoM ~ PU . OnpenenuTsb
yIIENbHYI0 aKTUBHOCTH BOJIBI B BOJIOEME M HEOOXOJIMUMOCTH 3AIUTHBIX MEPOIPUATHH (CPAaBHUTH C YPOBHEM
-4
BMEIIATENIbCTBA), €CIIM M3MEPEHHUs IUIOTHOCTH MOTOKAa ajib(a-4acTHll, BBIXOIAIINX W3 Boabl, mator 10
(9ac/cm? ¢). OKHO CYETYHMKA BHIIOIHEHO U3 30JI0Ta M MIMEET TOIMIUHY 1 MKM.
4. Tlydok npoToHOB ¢ 3Heprueii 20 MsB masaer Ha IaBCAHOBBIM TOrIOTHTENb TonmuHOoM 330 mr/cm?. Haiitu

NOTCPAHHYKO DHCPTHUIO IMPOTOHAMU B IOTJIOTHUTECIIC. Pemute 3agavy a) C IIOMOIIBIO TaGJ’II/ILI RO(E),

0) ucnonb30BaTh GOPMYITY [UIsl SHEPTHHU MPOTOHA TIOCIIEC TIPOXOKACHUS Iy TH S .

Pacuem 6 npoepamme «Komnvromepnas iabopamopus»
[Tydok TPOTOHOB ¢ KMHETHUYECKOW dHeprueil Eg mamaer meprieHIuKyIsIpHO HA Oapbep w3 BemecTBa X.

Paccuutate Metomom Monrte-Kapno mo mporpamme «KommbioTepHast sabopatopus» (pexxum «BAPBEP»)
KO3 PHUIMEHTHI TPOITyCKaHUsI MPOTOHOB IO YHCIIYy YaCTHIl M HEPTUH, HAPHCOBATH PE3YyJbTAaThl U ONPEACIUTH

BCIIMYUHY RO’ Rex " TOJIMIUHY 3allUThI OT IIPOTOHHOT'O ITy4YKa. I[aHHBIe B3AThH M3 TaoO. 1.

Haemcs mabnuya HaYaIbHLIX OAHHBIX 01 PACYemd, KOMOopble UHOUBUOYAbHBL OISl KANCO020 CMYOeHmA.
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CamocTosTelIbHBIE pa6OTI)I

=

Bonpocwt ons 1-1i camocmosmenvhoii pabomol
Kakue mporecchl B3aUMOJICHCTBHST UCTBITBIBAIOT AJICKTPOHBI W IMO3UTPOHBI NPU JIBIOKEHUH B BElIeCTBE?
[lepeuncnuth NPoOIECCHI ¢ YKa3aHUEM, YTO IPOUCXO/IUT, HA UTO BIIUSCT.
Heynpyrue (MOHU3aIMOHHBIE) CTOJKHOBEHHSI 3JCKTPOHOB, 4TO 3T0? UTO MPOUCXOMUT C aTOMOM IIOCIE €ro

HMOHHU3allNH 33p$[)K6HHOI>i ‘laCTHHeﬁ? Kak 3aBucur ceucnue HWOHHU3alWU OT SHCPIrun 4aCTHULBI U d G/dQ oT Qr)

Hapucyiite rpaduk 3aBUCUMOCTH TOPMO3HOW CIOCOOHOCTH Ha CTOJKHOBEHHUS OT SHEPTHH 3ANeKTpoHa. Uto
TaKoe MoMnpaBka Ha 3PQEKT IIOTHOCTHU?

Topmo3HOE H3TydeHHE HIIEKTPOHOB: YTO IPOUCXOIHT, 3aBUCUMOCTD CEYEHHUS OT EY U Z, yrioBOe paclpeesiCHue

HCITYIIEHHBIX ()OTOHOB, rpaduK TOPMO3HOHN CLIOCOOHOCTH OT SHEPIUH EKTpoHa. [loueMy He yUUTHIBAIOT IOTEPH
Ha TOPMO3HOE M3ITy4EeHHE [UIs IPOTOHOB U anb(a-yacTur?
Hanwmcats ¢opmyny s pacuera cpegHero mpobera 3eKTpoHOB. UTo Takoe KOd(QQHUIMEHTHI MPOMyCKaHHsI
YaCTHII, KaK WX OTPeAeioT? UTo Takoe 3KCTPaIOINPOBAHHEIN TPOOET U Kak ero onpeaensaor? Uto Ha3pBatoT
MaKCHUMaJIbHBIM IIPOOEroM 3apspkeHHbIX yacTul? UTo Takoe IiiyOrHa MPOHUKHOBEHHSI YaCTHUIIBI B BEIIECTBO?
Uro Ha3bIBalOT 3KpaHupoBaHreM? HapucoBaTh rpadukn mudpepeHInaibsHOr0 CeUeH s YIPYTroro paccesHus
c yueroM u 0Oe3 ydera 3kpaHupoBaHus. B yem mpuumHa pacxomumoctu ceueHus Pesepdopna? Kakue Buist
YIOPYroro paccesHus B 3aBUCUMOCTH OT TOJILIMHBI BEIIECTBA BbI 3HaeTe?
Uro Ha3bIBalOT TOPMO3HOW CIOCOOHOCTHIO BemlecTBa? B dem ee ornmmume ot JI[ID? Hapucyiite rpaduku
TOPMO3HBIX CITOCOOHOCTEH Ha CTOJIKHOBEHHE M M3Ty4eHue. UTo Takoe KpuTHYecKast SHePrusi?

Bonpocut ona 3-1i camocmosmenvrotl pabomul
3adyeM HY)KHBI YCKOPUTENN 3apsbKeHHBIX dacTtul? llpuBenute mpuMepsl MX HCIONB30BAHUS B Pa3iIMYHBIX
00JTaCTSIX YeIOBEUECKOH JIesITeTbHOCTH. Kakue THITbI yCKOpUTeNel cynecTByoT?
Kakue nsinyueHns onpenenstoT 3aluTy pa3InuHbIX TUIIOB YCKOPUTEIEH?
B yem omimune OONBIINX M MAJIEHBKUX YCKOPHUTEIEH KaK MCTOYHMKOB MOHM3MpYomiero usnydenus? Kakue
HMCTOYHHUKHU TOTEPh SHEPTHH CYLIECTBYIOT Ha OOJIBIIMX MPOTOHHBIX ycKopHTedsix? YUTo mpoucxomaurt mpu
MIPOXOX/IEHNN PESITUBUCTCKUX TPOTOHOB depe3 BemecTBO? Kornma simepHble B3aUMOJEHCTBHS MPOTOHOB
HAYMHAIO ONpeeIsATh OciaalleHue aipoHOB B BemiecTBe? UTo Takoe siIepHbI 1 MeXbaaepHbIi kackan? Kakue
YaCTHILBI COCTABIISIOT OCHOBY 3THX KacKajoB?
Kaxk nosiBisiroTest 1 pa3BUBatOTCS J1EKTPOH-(DOTOHHBIE TMBHK? B "eM 3akimodaeTcss 0cOOEHHOCTb PACTIPOCTPAHEHUSI
MIOOHOB B BerlecTBe? Kak npoekTupyercst 3aimmTa 0T MIOOHOB?
[lepeuncnure ocHOBHBIE (HaKTOPBI BPEAHOTO BO3ACHCTBUS YCKOpHUTEIeH. B yem 3akimovaioTcsi o0cOOEHHOCTH
3aIIUTHl YCKOPHUTEJEH IIEKTPOHOB?

Bonpocwt ons 5-1i camocmosmenvuoii pabomot
UTo Ha3BIBAIOT CTOXAaCTUYECKUMH U HECTOXaCTUUECKUMHU 3P PeKTaMu BO3ACHCTBHUS N3ITYUIECHHs HA OpraHu3M?
KakoBa nprMepHas kinaccuukaiys Ty9eBbIX TOpaKEHUH OpraHiu3Ma YelloBeKa?
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Kakne McTOUHNKH W3Ty4eHHs! TOTHOCTBI0 0CBOOOXKIAIOTCS OT PaIMAllMOHHOTO KOHTPOJIA U yueTa?

Ha kakme kareropuu AemsTCs paJdallMOHHBIE OOBEKTHl MO CTENEHH paAualMoHHON omacHoctH? Ux
XapaKTePUCTUKU.

BrinonHeHne Kakux MEpONpUATHH IOKHA 00€CHEeUnTh aAMHUHUCTPALUS YUPEKICHHA, TOe MPeNoaraeTcs
MPOBOAUTH PAOOTHI C UCTOUHUKAMH U3ITyUSHHS?

Kakue MCTOYHMKH M3IyuYeHHMs SIBIISIOTCS 3aKpBITBIMU? B deM 3akmioyaroTcss OCHOBHBIE MpaBHiia PabOTHI C
3aKPBITBIMU UCTOYHUKAMU U3ITYIECHUS?

Kakmne ncTOuHMKM H3/IydeHUs Ha3bIBalOT OTKpHITBIMH? UYTo Takoe M3A, M3VA? Ilepeuncnaure rpymnmnsl
PaAMalMOHHON OMACHOCTH PAAUOHYKIIUIOB C YKa3zaHueM ux M3A.

UYewm ompenensroTes kraccel padot ¢ PB B otkpeiToMm Bune? Kakue TpebGoBaHMS IPEIBSIBISIOTCS K TOMEIICHASIM
JUTst paboT Kakoro Kiacca?

DK3aMeH

Bonpocw HA4 IK3AMEH:

1.

OcHOBHBIE TIpOIIECCHl B3aMMOJEWUCTBUS 3JIEKTPOHOB M TIO3UTPOHOB C BEIECTBOM, KPAaTKO, YTO MPOHCXOMAMT.
Ynpyroe paccesHue 3mekTpoHOB. CedeHne Motrta. Uto Has3pIBaroT 3kpanmpoBanueM? HapucoBats rpaduku
T depeHIMaTbHOTO CeYEeHHsT YIPYToro PaccesiHusi ¢ y4eToM M 0e3 ydera SKpaHUpOBaHUs. MHOTOKpaTHOE
paccesiHre MeKTPOHOB. FIOHM3aIMOHHBIE CTOJIKHOBEHHUS 3JIEKTPOHOB. MIOHM3aIOHHBIE TOTEPH SHEPTUH, opMyJIa
bere-broxa. HapucoBats 3aBUCHMOCTE TOPMO3HO# criocobHOCTH 110 hopMmyre bere-brnoxa ot sHeprum gacTuiipl.
Ykazars Qpr3HIecKre TPUIHHBI TAKOW 3aBUCUMOCTH. UTO Ha3bBatOT 3(ppekToM mioTHOCTH?

OCHOBHBIE TIPOIIECCHI B3aMMOJCHCTBUSI MPOTOHOB M aib(a-4acTHIl B BEHIECTBE MPH HU3KHUX JHEPrHsX. (C
ONMCaHWEM 3aKOHOMEpHOcTe Kaxkzoro mpouecca). @opmyna bere-bnoxa. [Ipobern mporoHoB u anbda-
yacTHll. Kak BIMAET ynpyroe paccesHUE Ha TPACKTOPUH JIETKUX U TSDKENBIX 3apsHDKEHHBIX YacTHI] B BELIECTBE?
KaxoBa ocHOBHast poJib SIEPHBIX PeakIyii B 00acTH HeOOJBIIMX SHEPrUil POTOHOB U alb(ha-yactun? Hapucyiite
KOO QUIMEHTHI MPOMYCKAHUS 10 YMCITY YACTHIL JUIS DJISKTPOHOB M MPOTOHOB. B ueM 3akimovaercsi OCHOBHAS
NPUYHMHA UX CHJIBHOTO OTINYMA? 3aluTa OT IPOTOHOB U aib(ha-4acTHII.

3auem HYXXHBI YCKOPHUTCIHN 3apsSKCHHBIX ‘-IaCTI/IH? HpI/IBeIlI/ITe IMPUMEPHLI UX HUCIIOJIB30BaHUA B PA3JIMUYHBIX
obmacTsix 4YenoBedeckoil nesTenbHOCTH. Kakme THIbl yckopurtened cymectByior? Kakue wu3nyueHHs
ONPEACISIOT 3aIIUTY Pa3IMYHBIX TUIIOB YCKOPUTENIEH?

Uro mpoucXOOUT TMpU TNPOXOKICHUM PESTUBHCTCKMX TPOTOHOB uepe3 BemectBo? Korma sanepHsle
B3aMMOJICHCTBUST TTPOTOHOB HAYMHAIO ONPEACIATh OciabieHne aapoHOB B BemiecTBe? UTo Takoe sAepHBIN U
MEXBJIEpHBIN Kackan? Kakue 9acTHIBI COCTABIISIIOT OCHOBY 3THX KackaqoB? Kak MOSBISAIOTCA M pa3BHBAIOTCA
3NeKTpOoH-(hOTOHHBIE MBHU? B yeMm 3akimrodaeTcsi 0cOOCHHOCTh PACIpOCTpaHeHUs] MIOOHOB B BemiecTBe? Kax
MIPOEKTUPYETCS 3aIHTa OT MIOOHOB?

OcHoBHbIE (aKTOPBI BPEHOTO BO3JIeHCTBUS yckopuTeneil. OcoOeHHOCTH 3allUThl YCKOPHUTENeH Ha OOJbIIre
sHepruu. Metonpl pacyera Takoi 3amuThl. OCOOEHHOCTH 3aLUThl YCKOPUTEIEH 3JIEKTPOHOB.

Kaxue ucTOYHMKM pagralliOHHON OMMACHOCTH MPUCYTCTBYIOT B KocMoce? JlaTh XapaKTepUCTUKY KaKAOMY U3
HHX. B 1eM 3akimouaroTcss 0COOEHHOCTH paguaiioHHoro BosaeicTaus ['KJI?
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6.

Uro nassiBatoT PII3? Ux pacmonoskenue, coctas, cpeJHECYTOUHBIE 103bl. UTO Takoe comHeuHbl BeTep? Uto
MIPOUCXOJUT BO BPEMS COIHEUHBIX BCIIBIIIEK U KaK 4YaCTO OHHM MPOUCXOIAT?

3aBUCHUMOCTb 1036l 3a 3auToil KA 0T mpOTOHOB, 31E€KTPOHOB, TOPMO3HOTO U3Iy4eHUs. B ueM 3akmouarorcst
OCHOBHBIE TPOOJIEMbl PaJUallMOHHON OMacHOCTH B KocMoce? Kakue mMeponpusTusi MO3BOJIAIOT 00ecreunuBarTh
paaualoHHY0 0€30M1aCHOCTh KOCMUYECKHUX MOJIETOB?

Bomnpock! Mo ocHOBaM paanaliioHHOM 0e30MacHOCTH:
Hecroxactnueckue u croxactudeckue 3((QeKThl BO3IEHCTBUS W3Iyd4eHHs Ha opraHusM. Kareropun
panuanMoHHbBIX 0OBEKTOB MO CTENCHH PaAHallHOHHON OMaCHOCTH.
[MpumepHas knaccuduKaIys JIy4eBbIX MOPaKEHUI opraHn3Ma 4eoBeKa.
Opranuzamus pabot ¢ UNMU: obmwue momoxxeHus, paboThl ¢ 3akpbIThiMu M.
[IpoBenenne padot ¢ otkpeiTeiMu UU: ocHOBHBIE MeponpusiTusi, Tpymmbl PB, kmacce padot, M3A, M3VA.
TpeGoBanuss MO OrpaHWYEHUIO OOJYUCHHMs HACENICHHS B YCIOBUSX paJAWAIMOHHON aBapud. YPOBHH
BMEIIIATENbCTBA. BBIOTHEHNE KaKUX MEPONPHUATUI JOJDKHA 00ECIeunTh aMUHUCTPALUS YUPSKICHHUS, TAE
MIPEAIoNaraeTcs IpOBOJUTE PAOOTHI C ICTOUHUKAMHU U3ITy4eHHs?
CpencrtBa WHAMBUIYaIbHOH 3aImuThl i pabotel ¢ PB. OcHOBHBIC 3a7auu CIyKOBI pagualiMOHHOMN
0e30macHoCTH.

3adauu na IK3amen:

1.

. . . 32
CYeTYNKOM C TOJIMHON BXOJHOM cTaibHOM Gomnbru 40 Mr/cm? peructpupyercs [3 -usinyuenue ;5P . Ouenurs
JOJI0 4acTHIL (1] ), MOTJIOIEHHBIX BXOIHON (OJIBrof CHETYHKA.

Paccunrars Tommuny crekia (SiO., p=25 r/cM® ) 3aIIUTHBIX OYKOB, WCTIONB3YEMBIX JUISI TTOTIIONICHHS B—

32
M3ITy4eHus py pabote ¢ ;. P Kakue dKpaHbl, CTEKJIHHBIE MIIM POCBUHIIOBAHHBIE, CIIETYET IPUMEHSTH MIPU
3aIKTe 171a3 OT [3 -u3iyueHus?

Paccuntare, Kakoil HoKHa OBITH MHHUMalbHAas O3HEPrusl anb(a-dyacTHl, YTOObBI HX MOXHO OBUIO
3apErUCTPUPOBATH CUETYMKOM, UMEIOIIIUM OKHO U3 CTJIU TOJIIIMHON 8 Mr/cm?,

BbI4ucuTh 9uciio anb(a-4acTuil, BHIXOAAMIMX B BO3MYX 3a 1 MuH ¢ 1 ¢M? MOBEPXHOCTH 3arpA3HEHHOTO 03€pa,
€CIIM KOHLIEHTpalus anb(ha-u3Iydaronero npenapara B Bojge coctapisieT 5-10* Ku/nm u Ha Kaxplii pacnan
ncmyckaercs 1 anpda-u. ¢ sneprueii 4,2 MsB. HaprcoBath prCYHOK U JaTh MOSICHEHHUS K PEUICHHIO 3a/1a4H.

PaccuutaTh TONMMIMHY OPraHUYECKOro CTEKIIA (C502 Hg )n , p=1,18 I/cM?,) 3aIIUTHBIX OYKOB, HCIIOIb3yEMBIX

32
IS IOTJIOLIEHUS 3-U3Iy4eHus Ipu paboTe ¢ g P Kakue skpansbl clie[lyeT IpUMEHSTH [P 3all|Te IJia3 oT 3-
M3ITY9ICHHUS.

32
Paguonyxnug ;g P akruBHocThIO 15 MKu ucnyckaer B-uyactuiisl ¢ Emax = 1,709 MaB. PaGora npoBoauTcs Ha

pacctosiuu 1,5 M B Teuenue 24 yac B Henemo. OnpenenuTs TONIIUHY IKpaHa U3 JKeje3a I CO3/IaHus
MPeJesbHO IOMYCTUMBIX YCIOBHI PaOOTHI
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7. Tly4ok mpoToHOB ¢ MOIHOCTEIO 510 1/¢c m ummysscom 25 I'9B/C nanaeT Ha mumiens u3 Fe nuamerpom 10 cm
n qyHOoU 10 cMm. OmpenenuTs MOIIHOCTH MOTJIOIIEHHOW 03Bl B Bo3ayxe (MKI'p/4) Ha paccTOSIHUU 3 M OT
MUIIEHH B HaNpaBiIeHUH 45° OTHOCUTENBHO HANpPaBIeHNUS IEPBUYHOTO MTyUKa.

5. MeToanuyecKue YKa3aHud 110 nmpoueaype ouneHuBaHusd

OueHoOYHBbIE MEpPONpPUATHS Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe MeTOIMYECKHe YkaszaHusi

1. KoHTposbHas padota BrrmomHseTcst BO BpeMst CaMOCTOSTeIbHON pabOThI CTYJeHTa U TaeTcs Ha MpoBepKy. OTleHnBaeTcs o S-TH
0anbHOI cucTeMme.

2. CamocTosrenbHas pabora Brinonnsiercs B ayautopHoe Bpemsi, 15-20 MuH kaxnaas camocrositesnbHad. [IpoBoaurcs B popme
MMCBMEHHOTO OTBETa Ha OJIMH BONPOC (UJIH pElIeHHE OJHOM 3a/1auu) U3 CIKCKa BOIIPOCOB U 3aau.
OTBET OlIeHUBACTCS 0 5-TH OAIBHOI CHCTEME.

3. NuauBuayanbHOe ToMallHee UYacTb 33724 pemiaercs B ayTMTOPHOE BPEMS, a 9aCTh BO BPEMsI CAMOCTOSITETTLHON pabOTHI CTy/IeHTa. 3aiuTa

3aaHue 3aJaH{sl IPOBOAUTCS BO BpeMsI KOHCYJIbTallUH, [IPU 3TOM CTYAEHT JOJDKEH MMCbMEHHO OTBETHThH HAa OJUH BOIIPOC

U PeLINTh OJIHY 3aJauy M3 CIMCKA BOIPOCOB M 33/1a4.

4. DK3aMeH B Teuenme 1,5 ayaAuTOpHBIX 4aCOB HEOOXOIMMO HAMKMCATh OTBETHI HAa 2 BONPOCA M PEIINTh OJHY 3a/1a9y.




