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1. Poap pucuuminHbl «®usnka 3amurtel. Yacts 1»:

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 JIOCTHIKEHHUsI
CnocobHOCTb HCIONB30BaTh Brageer MeTomamu aHanm3a,
0a30BbIC 3HAHUS OIIK(Y)- TEOPETUYCCKUX HCCIICTOBAHUI B 001aCTH
€CTECTBEHHOHAYYHBIX 1.13B1 MepeHOca U 3alUThl OT HOHU3UPYIOMIUX
HUcnonb3yer 6a30BbIe 3HAHHS .
JHCLMIUTIH B H3Iy4YEeHHH
. €CTECTBCHHOHAYYHBIX TUCHUILTIH
npodecCHOHANBHOM M ‘YMeeT nponu3BOIUTH TEOPETHUECKUE
B IPOQeCCHOHATIBHON OIIK(Y)-
OIIK(Y)-1 NIeSITeTbHOCTH, IPUMEHSTH N.OIIK(Y)- HCCIICIOBaHUs B 00JIACTH TIEPEHOCA U
JEATENbHOCTH, IPUMEHSET 1.13V1 o
METO/IbI MATEMaTHIEeCKOTO 1.13 3aIIUTHl OT HOHM3HPYIOIINX M3IIy4eHUI
YHCJICHHBIC METObI aHAJIH3A,
aHaJM3a U MOJICIUPOBAHUS,
MIPOMU3BOIUT TEOPETHIECKHE 3HaeT METO/Ibl aHAJIM3a PE3yIbTATOB
TEOPETUIECKOTO U
pacuersl OIIK(VY)- 9KCIEPUMEHTOB, OCHOBBI TEOPETHUYECKUX
IKCIIEPUMEHTAILHOTO o
1.1331 HCCIICIOBaHUIA B 00JIACTH MEpeHoca U
HCCIIeI0BaHUs .
3aLIATHI OT HOHU3UPYIOIIUX H3Ty4CHUI
Brnaneer onmbITOM MOATOTOBKY SIICPHBIX
Brnaneer onmpITOM MOAENTUPOBAHUS
M[K(Y)-2.2B1 | pa3nmuuHbIX GU3NIECKUX SBICHAN Ha
OCHOBE Pa3IMYHBIX MATEMAaTHICCKUX
CnocobHOCTb MPOBOIUTH CriocoOeH NCoIb30BaTh T0/IX0JI0B
Pduzuka 3alMThbI. 7 MaTeMaTH4eckoe COBpEMEHHbIE KOMIIbIOTEPHBIE VMeeT NpUMEHATh METObI IS
Yacte 1 MozéeanOBaHHe npoLeccoB LK) TeXHONOTHH /ISl [IPOBE/CHHS MOJICJIUPOBAHNS PA3JIMYHBIX TIPOLIECCOB,
1 00BEKTOB aTOMHOU . - -
TIK(Y)-2 MATEMATHYECKORO MK(Y)-2.2Y1 | Kak ¢ UCTIOJIb30BaHUEM CTaHIAPTHBIX
OTpACIH C UCTIOIb30BAHIEM 2.2 MaKeTOB, TAK U MMyTeM HAHCAHUSI
CTARJAPTHBIX METOJIOB H MOJICITUPOBAHUS B PA3IIYHBIX mporpan
KOMIIBIOTCPHBIX KOOB AJIA TIpEAMETHBIX 06nacTAx 3HaeT METOAbI MAaTEMaTHIECKOTO
TPOCKTUPOBAHNA M aHAIIM3a MO/IETUPOBAHMS, B YACTHOCTH, METOIBI
TK(Y)-2.231 | CETOYHOTO, CTATUCTHYECKOTO, KOHEYHO-
Pa3HOCTHOTO U TIP. PELICHUS
MOCTABJICHHBIX 3a1a4
MK(Y)-3.2B1 Brnaneer HaBbIKaMu pacyeTra 3allMThl OT
FTOTOBHOCTPH K TIPOBEACHHUIO OCyYIIECTBIISIET PacyeT 3amUTh
FaMMa'I/ISHy'{CHI/IH, PEHTICHOBCKOT'O U
OT raMMa-n3TydeHHs
(pM3HHUECKIX SKCIICPUMEHTOB i i TOPMO3HOTO M3JIy4eHHs], IIyYKOB
. E€HTT€HOBCKOTO W TOPMO3HOTO
10 3aJaHHOW METOJUKE, ]/]'l‘[K(y)- p P 3apsKCHHBIX YaCTHUIL C TOMOIIbIO MTAKETOB
TIK(Y)-3 H3Iy4EHHs], IIyYKOB 3apsKEHHBIX
COCTABIICHUIO OMTHCAHUS 3.2 CIIeIMAIbHBIX MPHKJIAJHBIX TPOrPaMM
YaCTHII C TOMOIIBIO [TAKETOB
IIPOBOJIUMBIX HCCIIEJOBAHHH [K(Y)-3.2Y1 | Ymeer ucnonb30BaTh HHKCHEPHBIE

U aHAJIN3Y MOJYYCHHBIX

CIIeHATBHBIX TPUKIIATHBIX
IporpamMm

METO/bI pacy€Ta 3allIUThI OT ITYYKOB
3apsAKCHHBIX YaCTHI], raMMa-u3JI1y4CHUsd,




DJIeMeHT
00pa3oBaTeIbHOMI
NPOrpaMMbl (IMCHUILIMHA,
npakTuka, FHA)

Kon
Cemecrp KOMIIETEHITHHA HanmeHoBanue KOMIIETEeHIINN
DKCIIEPUMEHTAIBHBIX

JaHHBIX

HNuaukaTopbl A0CTHKEHHST KOMIIeTeHI it

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl

KOMIETeHIHii)
HH}I]/E(O;[‘Opa Ha“MeH;[)::Tl:/ll:zel/ll-ll:[L:IMKaTopa I LEETL T
PEHTTEHOBCKOTO ¥ TOPMO3HOTO
H3ITyYeHHS
[IK(Y)-3.231 | 3HaeT CBOWCTBA M XapaKTEPUCTHKH

ITy9KOB 3apsHKEHHBIX YacTHUII, TaMMa-
H3ITy4YeHHs PaAuOHYKIUIHBIX
HCTOYHUKOB, PEHITC€HOBCKOI'O U
TOPMO3HOTO H3JTy4eHUsI, 0COOCHHOCTH
B3aUMOJICHCTBUSI C BEIIECTBOM

2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUS 10 JUCIHILIHHE

Kon nnaukartopa

HaumeHnoBanue pasaesa

MeToabl OlleHUBAHUS

Kon HanmenoBanue JAOCTHIKEHMSI AU CHUILTHHBI (o1eHOYHbIe MePONIPUSITHS)
KOHTPOJIHPYeMOii
KOMIeTeHIUH (MU ee
YaCTH)
CnocoOHOCTh PaCCUMTHIBATH 3AIUTY OT raMMa-U3TydeHHs! N.OIIK(Y)-1.13 Pazgen 2. 3amuTa ot CamocTosTenpHbIe PadoTHI,

PI[ 1 PaauOHYKIUIHBIX HCTOYHUKOB, pEHTT€HOBCKOI'O U TOPMO3HOI'O I/IHK(Y)-ZZ (bOTOHHOFO N3JTy4YCHUA KOHTPOJIbHBIC pa60T1>1, BBIITIOJIHCHUEC
U3JTy9eHNUs B PA3IMIHBIX YCIOBHAX MX IPHIMEHEHHS. WITK(Y)-3.2 W/I3, naGoparophbie paGoTsi
Cr1ocoOHOCTh KOHTPOIHMPOBATH BHITIOTHEHHE OCHOBHBIX N.IIK(Y)-3.2 Paznen 1. Beenenue B pusuky CamocrosiTenbHbIe PabOTHI,
CaHMTapHBIX NMPaBHI PAOOTHI C PaIHOAKTUBHBIMHU BEI[ECTBAMU PpajMallHOHHOM 3aIUThI BeinosnHeHune NJ13

P12 Ha OCHOBE OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTHI B 00JIaCTH
paauarmonHoi 3amutel: HPB-99/2009 u OCITOPBE-99/2010.

Cr10coOHOCTh HCTIONIB30BaTh CIENHANbHBIE IMAKeTHl MPOrpaMM N.OIK(Y)-1.13 Paznen 1. Beenenue B pusuky JlaGopaTopHbIe PabOTHI, BEIITOJTHEHNE

PII 3 TS pacyeToB 3aIINUTHI, YMETH 00pabaTeIBaTh, W.IIK(Y)-2.2 PajMalOHHOH 3aIUThI na3

Paznen 2. 3amura ot

CUCTEMATU3UPOBATH U AHATIU3UPOBATH IMOJTYUYCHHBIC PE3YJIbTATHI.

(hOTOHHOTO M3TYUECHHUS




3. lIkaja oueHuBaHUA
[Topsiok opraHu3aliuy OLEHUBAHUS PE3YJIbTATOB OOYUYEHHUS B YHUBEPCUTETE PETIAMEHTUPYETCS OTAEIbHBIM JIOKAJIbHBIM HOPMaTUBHBIM aKTOM —

«Cucrema OlleHMBaHMs PE3yJIbTaTOB 00y4eHHsI B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema olieHHBaHUA)» (B ACHCTBYIOLICH peaakium).
Hcnonp3yercst GaluIbHO-PEHTUHIOBAsI CHCTEMAa OLIGHUBAHUS pe3yIbTaToB 00yueHus. MiTorosas orneHka (TpaAuLMOHHAS U JIUTEPHAs) IO BUIaM y4eOHOM
nestenbHoCcTH (M3ydenue qucuuruind, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHKE, IPAKTUKH ) OTIPEIEIAETC CYMMON OaJIJIOB IO pe3yibTaTaM TeKYIEero
KOHTPOJISI U IPOMEXYTOUHOH aTTecTaluu (UTOroBasi pedTUHIOBas olleHKa - MakcuMyM 100 6asioB).

Pacrmipeniesienrie OCHOBHBIX U JIOMOJHUTENBHBIX OaJJIOB 3a OLIEHOYHBIE MEPONPUSTHUS TEKYIIEro KOHTPOJS U MPOMEKYTOYHOW aTTeCTaluH
YCTAHABJIMBAETCS KaJEHAaPHBIM PEUTHUHI-TNIAHOM JUCLUIUINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJIHCHUS CoorBercTBHE
. Omnpenenenue OLEeHKH
3aJaHusA TPAAUIUOHHOU OLICHKE
90%+100% «OTan4HO» OTinyHOE TOHUMaHKE MpeIMeTa, BCECTOPOHHUE 3HAHMS, OTIMYHbBIE YMEHUS U BIIaJICHHE ONBITOM MPAaKTHUYECKON

JeATeIIbHOCTH, HeOOXOIMMBIE PE3YIIbTaThl 00ydeHHs cHOPMHUPOBAHBI, HX KaUECTBO OLIEHEHO KOJIMYECTBOM OAIIIOB,
OJM3KMM K MaKCHMAIIbHOMY

70% - 89% «XopomIoy JlocTaTouHO TIOJTHOE TIOHUMAaHWUE MIPeIMeTa, XOPOIINe 3HAHUS, YMEHHS U OTIBIT MPAKTUIECKON IEATENbHOCTH, HEOOXOIUMBIE
pe3ysbTaThl 00yueHUs ChOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OI[CHEHO MHHUMAJIBHBIM KOJUYECTBOM OaJljIOB

55% - 69% «Y IOBIL.» [Ipuemnemoe moHNMaHHUE MIPEeIMETa, YIOBIETBOPUTENbHEIE 3HAHNS, YMEHHUS 1 OMBIT MIPAaKTUIECKON AeITeIHHOCTH,
HEOOXOMMBIE Pe3yIbTaThl 00y4eHHs CPOPMHUPOBAHEI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIBHBIM KOJIMYECTBOM
0amioB

0% - 54% «Heymosi.» Pesynbrarsl 00y4eHHs HE COOTBETCTBYIOT MUHUMAJILHO JIOCTATOYHBIM TPEOOBAHUSIM

IIIkaa 111 OEHOYHBIX MEPONIPUITUI DK3aMEHa

% BBINOJIHEHUS CoorBercTBHE
. IK3aMeH, .
3aJaHUI 6am TPaTUIHOHHOM Omnpenenenne OeHKA
JK3aMeHa OLIEHKE
90%+100% | 18 +20 «OTangHO» OTiMYHOE TOHUMAaHHE MpeIMeTa, BCECTOPOHHUE 3HAHMS, OTIMYHbBIE YMEHUS U BIIaJICHHE OTBITOM MPAKTHYECKOM

ACATCIIBHOCTH, HCO6XO,I[I/IMBIC PE3YJIbTAThI O6y‘leHI/I$I C(bOpMHpOBaHBI, X Ka4€CTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB,
ONU3KUM K MAaKCUMAJIbHOMY

70% - 89% 1417 «X0pomIo» JlocTaTOuHO NMOTHOE TOHUMAaHUE MIPeIMETa, XOPOLINE 3HaHUS, YMEHHS U ONBIT IPAKTUYECKON AEATENbHOCTH,
HEOOXOIUMBIE Pe3yJIbTaThl 00y4eHHs ChOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHUMAIBHBIM

KOJIMYECTBOM OalJIOB

55%-69% | 11+13 «Y 10BIL.» [Ipuemnemoe NOHUMaHUE NIPEIMETA, YIOBIETBOPUTENBHbIE 3HAHNUS, YMEHUS U OIBIT IPAKTUYECKON AEATEIbHOCTH,
HEO0XOIMMBIE Pe3yNbTaThl 00yueHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHUMAJIbHBIM

KOJIMYECTBOM OaJliIOB

0% - 54% 0+10 «Heynon.» ‘ PesynbTarhl 00yueHHs HE COOTBETCTBYIOT MUHIMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb THNOBBIX 3aIaHUI

OueHnoyHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1. KonTtponbHsie paboTh

Bamaya mist KP Nel:

A
1. JIyis TOYEUHOTO M30TPOMHOTO HCTOYHUKA, PAAHOHYKIHAA X PaccuuTaTh:

MOCTOSTHHYTO pacmana (1/c);

CpelHee BpeMs JKH3HHU PaJANOAKTUBHBIX aTOMOB (B €AMHUIAX T1/2);

akTHBHOCTH (bK) uepe3 Bpems 1, eciin B Ha4aJIbHBIH MOMEHT oHa paBHa 100 MKu;

Maccy (T) paAMOAaKTHBHBIX ATOMOB B Ha4aJIbHBIi MOMEHT BPEMEHU;

nuddepeHInaNbHBIE U MONHY TaMMa-TIOCTOSHHBIE O MOMIHOCTH HOTIOMIEHHON 1036 (al'p-M%/c-BK);
MOIITHOCTb TIOTJIOMIEHHOM 103bI (MKI 'p/4) Ha paccTosiaum 10 M yepes Bpems t;

MOIIIHOCTb AKCTIO3UIIMOHHOM 10361 (P/4) B HauanpHBIN MOMEHT BpEMEHH Ha PACCTOSHUU 1 M.
HauanpHbie JaHHbIC B34ATb U3 Ta6HI/IHI)I.

Haemca mabauya nauanbiwvlx 0aHHbIX 014 paciema, KOmopbule UHOUBUOYANbHBL OISl KAHCO020 CMyOeHmd.

3anaga st KP Ne2:

Paccuurars ( @) om nepsuunoeo usnyuenus, 6) om paccesHHo2o uzy4eris) TONIUHY 3alUTHON CTeHBI U3 Matepuana X 1
TOJNIIMHY 3alllUTHOM ABEpH M3 Mareprana Y MeXIy MpoUeIypHO KOMHATOH, B KOTOPOH yCTaHOBJICHA MPOMBIIUICHHAS
raMMa-yCTaHOBKa, 1 KOMHATOW yNpaBJIeHHs, €CIIM onepaTop padoTaer t yacoB B Heaemo. ['aMma-ycTaHOBKa HCHOJIB3YeET
pamuoHYKINA Z ¢ akKTHBHOCTBIO A, @ MUHUMAJIbHOE PAacCTOSHHE OT OTKPBITOIO MCTOYHHKA A0 3aluThl paBHO Ri. Ilpu
pacuere 3alUThl OT PACCESHHOTO U3JIy9YEHHs CIUTATh, YTO PACCTOSHUE OT UCTOYHHKA JI0 OETOHHOTO NoJia paBHO F, a yron
KOJUIMMATopa MEpBUYHOrO Iy4yka paBeH Ok rpamgycos. [laHHble Ui pelieHus 3agadd B3sTh W3 TaOmuupl. B kakmom
BapHaHTe 3alIUTY OT HEPBUYHOIO M3IyUYEHHS! PACCUMTBIBATh YKa3aHHBIMU MeTofamu: YT — yHHBepcaibHble Tabmmipl; H
— HoMorpammbr, MOLIT — mMeton ocnabeHus mupokoro myuka; CO — MeToj1 ClIoeB ociialJieHuUsI.

Haemcs mabauya HayaIbHLIX OAHHBIX 018 pACYemd, KOMopbvle UHOUBUOYAbHBL OISl KANCO020 CIYOeHmA.

3agaua gt KP Ne3:
JIMHEWHbI NCTOYHUK U3 PaguoOHyKIHIa X uMeeT [unHY L u aktuBHOCTH A. Haiity B omtHO# 13 Touek: Py wmu P3 (cm.
puc. 9.3 1 9.7 B y4 moCOOMM) HA PACCTOSIHUM & OT MCTOYHHMKA TOJIIMHY 3aIUTHl U3 3aJJaHHOTO BEIIeCTBa, KOTOpas
oOecrieunBaeT JOMYCTUMbIC YCIOBHS JIJIsi ONPEACICHHON TIpymmbl 00jdy4daembiX Jinil. HavajabHble MaHHBIC IS
pellIeHus 3a7a9u B3ATh U3 TaOJIHIIBL.
Jaemcs mabnuya HayanbHvlx OaHHBIX 1A paciema, KOMopbvle UHOUBUOYAbHBL OISl KAXCO020 CIYOeHmd.

2. JIaGopaTopHbIe paboThI

3aoanue ona nabopamopuoii paoomet BARRIER:

ToueuHblil KOJJIMMUPOBaHHBIA MCTOYHMK MOHO3Hepreruueckux ¢otoHos (PU, TU, paguonykimm) c 2 yria
KOJUTMMAITH HaXOIUTCS Ha JIEBOH rpaHuIle 6aprepa u3 HekoToporo emectsa TommuHon 10 JACIL. s uctounukos: PU,
TH, pannonyknun pacuer JICII npoBoauts mo cpemHeit sneprun. Paccumrtars merogom Monte Kapimo B mporpamme
PCLab pexxum padorst BAPBEP:




OueHnoyHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3aBHCHMOCTbH YHCIIa (POTOHOB 33 OAPHEPOM OT €TO TOJIIIHHEI.

3aBHCHMOCTB SHEPrUH (DOTOHOB 3a 0APHEPOM OT €0 TOJIIUHBIL.

Crektpsl hoToHOB 32 6aprepamu 2 JICIT u 5 JICIL

YroBele pactipenenenus GporoHos 3a 6apsepamu 2 ICIT u 5 JICIIL.

3aBHCHMOCTh YHCIIOBOTO U JI030BOTO AJIbOE/IO0 OT TONIIUHBI Oaphepa.

CriekTp OTpaKeHHBIX (POTOHOB.

3aBHCUMOCTH MOIIHOCTH MOTJIONICHHON JTO3bI B BO3IyXE 3a 0aphepoM OT €r0 TOJIIIUHBI U MOITHOCTH HCTOYHHKA

NookrwdE

0 (boToHOB/C) MK 1 ToKa 1 MKA, mimi aktuBHOCTH A BK.
[Ipumeyanue:
PU — pentrenosckoe uzinydeHue 3anaercs HampspkeHuem kKB, T — TopmMo3HOE uU3nydeHHE 3aaeTCs KMHETHYECKOH
SHEpPrueH AMEeKTpoHOB M3B, MomHOCTh ( ((hOTOHOB/C) 3amaeTcs JJIT MOHO3HEPTeTUIECKOrO UCTOYHMKA, A1 PU u TU
3a/1aeTCs TOK | MKA, TS paJIMOHYKIIH/IA 331aeTCsl aKTUBHOCTH BK.
Bce pe3ynbTathl pacdera npeACcTaBUThH B OTYETE B TPaUIESCKOM BHJIE C YKa3aHHEM pa3MEpPHOCTEH.
Pesynsratel pacuera B PCLab HopmupyroTcs: mist paguonykiuga Ha 1 Bk, I OCTaabHBIX HCTOYHHUKOB Ha |
¢dhoton/c. B paiHOHYKITMTHOM HCTOYHUKE YOPATh AIIEKTPOHBI U IO3UTPOHBI.
BapuanTs! 3a1anuii npuBeACHEI B TAONIHIIE.
laemcs mabnuya HAYATLHBLIX OAHHBIX OJI1 PACHEema, KOMopble UHOUBUOYATbHBL OJIsl KAANCO020 CIYOeHmA.

3aoanue ona nabopamopuoi pavomer FLUX:
A
I'aMma-n3ay4eHre TOYEYHOTO H30TPOITHOTO PATUOHYKINAA X BBIXOJHUT U3 KOITUMATOPA C %5 YI7Ia IPH BEpIIHE

3° u mazmaet Ha Gapbep TonuuHOM d 13 BetiecTBa Y, KOTOPBI HAXOAUTCS HA PACCTOSIHUHU 2 CM OT HCTOYHHKA. 3a 6apbepom
Ha pacCTOAHUU 1 CM HaXOAUTCS CUMHTHUISIIIMOHHBIN 1€TEKTOP:

a) Nal(Tl) ¢ paguycom Ry u Tomumnoit AZ, . 3aumrHas o60mouka gerekropa BeimoHeHa u3 MgO u Al rommusoit

1 MM KaxIoro BelecTBa. JIeTeKTop OKPYKEH CBUHIIOBOM 3allIUTON TOJNIIMHOMW 1 CM ¢ OTBEpCTHEM TS yYKa JUAMETPOM
10 mm.

6) monynpoBoIHUKOBBIN Ge ¢ paguycoM Rz U ToJIIIMHOM AZZ , KOTOpBIN OKPYKEH CBUHIIOBOM 3aIIUTON TOJIIMHON

1 cM ¢ oTBepcTHeM IS IydKa quameTpom 10 M.
Paccuunrars Mmetoom Momnte Kapio B mporpamme PCLab pexxum paborsr FLUX (TTOTOK):
Pacnpesienenne nMIybCOB MOTJIOIIEHHON B IE€TEKTOPAX YHEPTUH TaMMa-H3ITydeHHs UCTOUHUKA;
AnmapaTypHblii cieKTp UMITyJ1bcoB (pyHKIMIO OTKIMKA IeTekTopoB, Detector Response Function (DRF));
[Monnyto a3 dexTrBHOCTD peructpanun aerekropos (Eeff);
Db dexkTuBHOCTD 1eTeKTOpoB 1o GoTonuky (PHefT).
PesynpTaTtel pacdyera mnpeacTaBUTh B TIpadUUEecKOM BHIE, a TaKKe TEOMETPHIO, B KOTOPOW MPOBOAMUTCS
MoJieiupoBanye. BapuaHTsl 3a1aHI IPUBEICHBI B TaOIUIIE.
Jlaemcs mabnuya HAYaAbHLIX OAHHBIX OIS PACUEma, KOMOopble UHOUBUOYAIbHBL OJIsl KANCO020 CIMYOeHmMA.




OuenoyHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

(UnnuBuayanbpHbIC
nmomamraue 3ananus (U3)

3ananue 3: Bzaumooeiicmeue homonos c seuwecmeom

KOHmpOJZbele 80npocsl

1. Jlaiite ommcanue ¢dotorddekra, apdexkra Komnrona n 3dpdexra oOpa3oBaHus map Mo CIEAYIOMEH cXeMe: YTo
IPOMCXOANT, 3aKOHBl COXPAaHEHWs SHEpruu (MMITyJbca), BTOPUYHBIE YACTHUIBI, UX JHEPreTUYECKOEe U YIJIOBOE
pacrpeneneHue, 3aBUCUMOCTD CEYECHUs OT aTOMHOT'O HOMEpa BEIIECTBA U SHEPTHH (POTOHOB.

2. Kak npotekaet dorosinepHas peakuusi? YTo Ha3bIBalOT FTUTAaHTCKUM pe3oHaHcoM? B ueM 3akiodaercs paananioHHast
OTIaCHOCTH (DOTOSAEPHBIX PEAKITH?

3. M3obpa3uts rpaduyeckn 3aBUCUMOCTD CEUSHHI OCHOBHBIX POILIECCOB B3aUMOICHCTBHUS (DOTOHOB € BEIIECTBOM OT HX
SHEPIHU.

3aoauu

1. Toukas munieHs oOydaetcs potoHamu c sHeprueit 10 MaB. HaiiTu oTHOIIEHHEe 00pa30BaBIINXCS B HEH MO3UTPOHOB
K 3JIEKTpOHaM. Berauciuts 310 oTHOIMICHKE B BemecTBe X (cM. Tabu. 1).

Haemcs mabnuya HayarbHLIX OAHHBIX 014 paciema, KOmopbvle UHOUBUOYALbHbL OISl KAXCO020 CIYOeHmA.

2. OmpenenuTb CPEAHIOI KUHETHUECKYIO HEPIHIO 3JIEKTPOHOB U MO3UTPOHOB, 00PA3yIOIIKXCS B JJIEMEHTAPHOM aKTe
sa¢dexra oOpa3oBaHus Hap, €CIU SHEPTUs POTOHOB paBHA 8§ M»aB.

3. CpuHIIOBas IUIAaCTMHA TOJIIMHOW 1 MM, NOMelIICHHas B kKamepy BuibcoHa, oOmyuaeTcss (OTOHAMH C 3HEpruci
2,62 MsB. Bcero oOnapysxxeHo 435 cnenoB mo3utpoHoB U 2410 cnenoB smekTpoHOB. OnpenenuTbh OTHOLICHHUE
Zl'lap/(ZCI)OTO + ZKOMH)-

4. OueHuTh MaKCHUMAaJbHYIO JSHEPIHUIO siApa OTAaud HpH pokaeHuu (ortoHoM c¢ sHeprueir 100 MaB snekTpon-
MO3UTPOHHOM Mapbl Ha sIIPEe CBUHLA.

5. PaauoakTuBHbINA Tpenapar uznydaeT Ase jguHuu: Ei = 60 kaB u E; = 70 k3B. [TomoOparh BeliecTBO W TOJIIUHY
MOTJIOTUTENS TaK, 4ToOb! TMHKA E2 Obi1a ocnabnena B 100 pas, a muuust E1 nponymieHa ¢ MUHUMAaIbHBIMU TTOTEPSIMH.
Bo ckonbko pa3 Oynet ocnabnena muHus E1?

6. Ha kakoii yron oTkinoHutcst GOTOH ¢ SHEprue Ey B pe3yJIbTaTe KOMIITOHOBCKOTO PACCEsSHHMSI, €CITH €0 SHEPIHUs MocIe

paccesHus COCTaBHT o % OT HadanmbHOU? Haiitn sHepruro snekrpoHa. HauanmbHele [aHHBIE B3ATH U3 Ta0IMI. 2.
Jlaemcs mabauya HauyanvbHbIX OAHHBIX 05 paciema, KOmopble UHOUBUOYATIbHYL 015 KANCO020 CIYOeHmd

3ananne 8: 3auwuma om mopmo3nozo uznyuenus

KOHmpO]Zbele 80npocol

arwdE

Kax o6pasyercst TopMO3HOE M3IyUEHUE U TJ€ OHO UCTIOIB3YEeTCs?

Kak paccunraTh 3alIuTy OT TOPMO3HOTO H3ITYUYEHUS OeTa-M3ITydarolnuX PaJuoOHYKIHI0B?

Uto Ha3bIBAIOT MOIIHOCTHIO ITOKA3aTeNs TKAHEBOH MOTIIOMIEHHOH JT036I TOPMO3HOTO U3ITYYCHUS?
Kakrmu MeToiaMu MOYKHO PaccumTaTh 3alluTy OT MEPBUYHOTO TOPMO3HOTO W3ITyUEHYIsI?

Kak MOXKHO pacCUMTaTh 3alUTy OT PACCESIHHOTO TOPMO3HOTO U3JTyUSHUS?
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6. B ueM 3aKIOYAOTCS OTIMYHUS MCKIY «HOBBIMH» H «CTApbIMKW» HOMOTIpaMMaMH [UIA pacdeTa 3allluTbl OT
PECHTICHOBCKOI'O I/I3J'Iy‘leHI/IH?

3aoauu

1. Pagmomsoromuble TepmodnekTpuueckue renepatopel (PUTOIY)  saBnsroTcs HMCTOYHMKaMH aBTOHOMHOTO
JNIEKTPONMUTAHUS C TOCTOSAHHBIM HampsbkeHueM oT 7 1o 30 B u MoumrHocThl0 OT Heckonbkux BarT a0 80 Br. Onu
MPUMEHSIIOTCS UL Pa3IMYHON aBTOHOMHOM anmaparypsl, yAaJIeHHON OT TPaAULMOHHBIX UCTOUHUKOB 3JICKTPOCHA0KEHUS
W HYX/IaIoIelcsi B HeOOJbIION MOIIHOCTH IPY OYEHb JUTUTETLHOM BpeMeHH paboThl, CIIMIIKOM OOJIBIIOM ISl TOTUTMBHBIX
3IIEMEHTOB WIIM aKKyMyssitopoB. Hanbonee mmpoko PUTOI u ncnonb3yroTesi B Ka4eCTBE UCTOUHUKOB 3JIEKTPOITUTAHUS
HaBUTAaLMOHHBIX MAasKOB, pPaadOMaskoB U MereocTaHuuil. PUTOI'm Takxke SBISIOTCS OCHOBHBIM HCTOYHUKOM
JIEKTPONMUTAHUS Ha KOCMUYECKUX amlaparax, UMEIOIIUX MPOJODKUTEIbHYI0 MUCCHIO M CHJIBHO YAAJLIIOIIUXCS OT
Counnna (Harpumep, Bosmkep-2), rie uCnoIb30BaHUe COMHEUHBIX OaTapel Hed(PEKTUBHO WA HEBO3MOIKHO.
B PUTOI ucrionp3yeTcss ICTOYHUK TETUIa Ha OCHOBE O€Ta-M3IIyJaloIero paaioHyKInaa *Sr+*°Y akTHBHOCTBIO
100 xKwu. HatiTi TommuHy 3aIyTl U3 CBUHIA (CTAJIA) OT BTOPHYHOTO TOPMO3HOTO U3ITYICHUS UCTOYHHUKA IS
CHIDKEHUS MOIITHOCTH SKBUBAJICHTHOH T03bI HA pacCTOSHUU 1 M OT ee moBepxHOCcTH 10 10 Mk3B/4. CauTath, 4TO
MOTJIOIICHHUE OeTa-4aCTHIl IPOUCXOANT B TUTaHe (Ha camoMm jene B SITiOs).

2. Haiiti TommuuHy 3anmrel U3 OeToHa (CTeHa JIabopaTopuu) W CTaiik (BXOAHAs JBEPh) VIS ONPEICICHHOW KaTeropuu
00JTy4aeMBbIX JILl OT TOPMO3HOTO M3ITyYEHHs SIEKTPOHHOTO YCKOPHTEIN Ha SHEPTUIO |, M TOK i. MUIIEHb ycKopHTens

W3roTOBJIEHA U3 BemecTBa X. PaccTosiHue 710 cTeHs! (IBepr) OT MUIIIEHH yckopuTensa paBHO R. JlaHHble Ui perieHus 3a/1aun
B3SITh U3 Tab. 1.
Jlaemcsa mabnuya HAYATLHBIX OAHHBIX 011 paciemd, KOmopbvle UHOUBUOYALbHBL OJisl KANCO020 CIYOeHma

3.  OnpenenauTh TOJIIUHY 3alUThI U3 OCTOHA JIJIsl ONPEISICHHON KaTeropuu 00Iy4aeMbIX JIUIl OT IEPBUYHOTO U
paccessHHOTO TOpMO3HOTO M3nydeHus (TU) sneKTpOHHOTO YCKOPHTENS Ha YHEPTHUIO To M TOK | B HalpaBJICHHH,

NEPIEeHANKYISIPHOM K HampaBiIeHUIO pabovero mydka yckopurtess. PaccTosiHue OT MUIIEHH YCKOPHUTENS 0 3alIUTHI
paBHO R, a paccrosHue B HanmpaBiIeHUHU nepBuUYHOro mydka TH mo 6eToHHO# cTeHsl OyHKkepa paBHO 2 M. M3BecTHO,
YTO MHIIEHb YCKOPUTENSI M3rOTOBJICHA M3 BOJb(paMa M MMEET ONTHMAIBHYIO TOJIIIMHY, & 3allliTa yCKOPUTEINS
CHW)KAaeT MOIIHOCTH J103bl BHE 30HBI pabouero mydka TH (koHyc ¢ yriaom mpu BepumuHe 30°) g0 3Ha4YeHUil, He
npessimatonux 0,1 % oT 1036l B eHTpe my4ka. PacueT ams paccestHHOro u3iay4deHus BoINoaHUTh B PCLab. JlanHbie
JUTSI pEeUICHHs 3a/1a9 B3STh U3 Ta0I. 2.

Laemca mabauya HauanbHbIX 0aHHBIX 0JIsL pacuema, KOmopule UHOUBUOYATbHYL OJis KAAHCO020 cmydenma

Pacuemut 6 npocpamme «Komnvromepnasn nadopamopusn» (KJI/PCLab)
4. Paccuurath o nporpamme KJI B pesxxume PROTECT tonmuny 3amuTs! u3 0eToHa, jKejie3a U CBUHIA OT IEPBHYHOTO

1 paccesHHOTro TopMo3Horo ndnydenus (TH) amekTpoHHOTO ycKOpUTENs Ha YHEPTHIO TO u Tok I. [TosoBuHa yria
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KOJUTMMaTopa nepBu4Horo mydyka TH paBHa 0, paccTosHHE OT MUIIEHH YCKOPUTENS 10 3alUTHI R3 HE MEHSeTCs.
[Ipu 3amute ot paccessuHoro TU mpuHATH, 9YTO MEPBUYHBIA TOPMO3HOHN MyUYOK IMajaeT HOPMAIbHO Ha OETOHHYIO
creHy. PaccTtosiHue OT IeHTpa MaJieHusl My4yKa 10 3alllUTHONU CTEHBI, PACIOJIOKEHHON NEePIECHIUKYISIPHO TUIOCKOCTH
TaJeHHs IEPBUYHOTO MyYKa, TAkXKe paBHO R 3 - 3@ 3aIMTON HAXOJUTCS ONPE/IEIICHHAs KAaTEropust 001y 4aeMbIX JIUIL.
Hadity Tonmuuy 3amuThl U3 OCTOHA JUIS IEPBUYHOTO M3ITYYCHHUS JPYTHUM METOJIOM (METOJ] CJIOCB OCIA0JICHUS WIIN

HOMOTrpaMMbl MamkoBu4a). JlaHHbIe A1 perieHus B3ATh U3 Tadi. 3.
Jlaemca mabnuya HaAYATbHBLIX OAHHBIX 014 paciemd, KOmopbvle UHOUBUOVAbHBL OJisl KAHCO020 CYyOeHma

CamocTosTelIbHbIE pa6OTbI

Bonpocuwt ona 1-11 camocmosamenvuoti pabomol

YKaKuTe C MpUMEpPaMH, B KaKUX O0JIACTSAX UYEIOBEUCCKOU JNEATEIHHOCTH MCIOIB3YIOTCS MOHH3UPYIOIIHEC
W3ITy4yeHus B HacTosIIee BpeMsi?

Ha xakwme cragum MOXHO pa3feiuTh JEWCTBHE HW3JIYYCHHS Ha OHOJIOTMYECKYI0 MoJjekyny? B dyem
3aKJIIOYAI0TCSI UX OCHOBHBIE OCOOEHHOCTH?

Uro Ha3BIBAIOT NPSIMBIM U KOCBCHHBIM JICHCTBUEM H3IIyUeHHUs Ha OHONOrmueckuid o0bekT? KakoB BKIa
KOCBEHHOTO JCHUCTBUSI M3Iy4YEeHHS B PpaJUALMOHHOE IOpaKCeHHUE OHONOrHYeckod TKaHu? YUTO Ha3bIBalOT
CBOOOIHBIMU pa/IUKATIaMU?

B uwem 3akmouaercs pamuoOuonormyeckuii mapamokc? KakoBa BemMUMHA CMEPTENBHOM JIO3BI  JUIs
mitekonraronmx? [louemy noHu3upyroree u3aydyeHrne OmacHo JJIsl dKUBBIX OPTaHU3MOB?

Bonpocul ona 2-11 camocmosamenvuotli pabomol

. UTro Takoe aKTMBHOCTb PaJMOHYKJIWJAa U B 4eM OHa u3Mepsercs? UTo Ha3pIBalOT MOCTOSIHHOM pacraja

pa,[[I/IOHYKJ'II/II[a? Hanmuimure 3akoH paaAnoOaKTHUBHOT'O pacriaaa. HonquTe CBsA3b MACChHI PaIMOHYKIINAA C €TI0
AKTUBHOCTBIO.

. UTo Ha3BIBaIOT ,E[I/I(I)(i)epeHHI/IaHBHOﬁ IIJIOTHOCTBIO ITOTOKA 4aCTHII, IIJIOTHOCTHIO ITOTOKA 4aCTHII, CI)J'IIOCHCOM

qacTUI? YKaKUTE UX pa3MEPHOCTU. UTO TaKO€ MHTEHCUBHOCTD U3JIYICHUS?

. UTto Ha3bIBAIOT JIMHEIHON nepenayeil sHeprun? B yem ee oTIuune OT TOPMO3HON CIIOCOOHOCTH BeliecTBa?

JlaiiTe onpeneneHre norjiomeHHON J03bl, €IMHUIBI U3MEPEHUS.

. UTo Takoe OTHOCUTEIbLHAS OMOJIOrHYeCcKast Bq)(bCKTI/IBHOCTL I/ISJ'Iy‘-ICHI/ISI? I'ne HCIIOJIB3YCTCA B3BEIIMBAIOIIMI

Kod(ppurmeHT u3nydeHus U Kak oH cBszaH ¢ ObD? Jlaiite onpeneneHne SKBUBAIICHTHON JI03bI, €IMHUIIBI
U3MEpEHHUS.

. JlaiiTe ompezaeneHusl MOIJIOMIEHHON, SKBUBAJIEHTHOW, S(QQEKTUBHON J03bl, KEPMBI M YKaXUTE HX

pa3MepHOCTH.

. HOJ’Iy‘II/ITe CBs3b INIOTHOCTHU ITOTOKA CbOTOHOB C MOIIHOCTBIO HOFHOIHGHHOfI 03Bl B BO3AYXCE.
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7. Yto Ha3bIBAIOT 0a3MCHBIMU U (PAHTOMHBIMH JJO3UMETPUYECKHMMHU BelMYMHAMHU? YUTO Takoe CTaHIApTHBINA

10.

11.

12.

obrwmn

o

¢antom MKPE? Uto Takoe k03¢ duULMEeHTHI Iepexoa, 3a4eM HYKHBbI?

Bonpocul u 3a0auu ons 9-ii camocmosimenvHou pabomoi
UTto Ha3bIBalOT PEHTTEHOBCKUM U3JyYEHHEM, KaKOB €ro CHeKTpalibHbli coctaB? Kak mnomydaror
PEHTT€HOBCKOE M3JIYYEHUE U TJI€ OHO HCMoJib3yeTcsa? UTo Takoe paaualiMOHHBIN BBIXOJ PEHTTCHOBCKOM
TpyOKu?
PaccunTaTh 3amuUTy OT MEPBUYHOTO PEHTI€HOBCKOI0 U3IydeHus ¢ momonisto Homorpamm: U =200 kB,
I=2MA, R, =2 wm, (Geton, Pb), rp. A nepconana. Oxna urepanys.
Paccuntarte 3ammTy OT pACCESIHHOTO PEHTTEHOBCKOTO M3JIYyYEHHUS C [OMOIIbI0 HOMOI'PAMM:

U, =200 kB, i=2MA, R, =2 m, (6etow, Ph), 0

Kak paccuuTaTh 3almTy OT TOPMO3HOTO M3IIydEHHs OeTa-paliOHyKINI0B?

Kak paccuurtaTh 3aIuTy OT TOPMO3HOIO H3ITydeHHs 3JIEKTPOHOB ¢ sHeprusimu 0,2-3,0 MoB?

Yro Ha3BIBAIOT MOIITIHOCTBKO ITOKA3aTeCJIA TKaHEeBOU HOFJIOHIGHHOI‘/’I A03bI TOPMO3HOT'O H3queHI/Iﬂ?
PaccuuTaTh 3allMTy OT HEPBUYHOIO TOPMO3ZHOIO M3Iyd4EHMS C MOMOMLIBIO CJIOEB JECATHKPATHOIO
ocnabnenus: E; =10 MaB, 1=0,2 MA, R, =2 ™, (Geton, Fe), rp. b nepconana. beron 2 urepauun, Fe

Kot — 15°, rp. A nepconana. Onua ureparus.

— OJIHA.
PaccuntaTs 3amuTy OT HMEPBHYHOIO TOPMO3HOTO HM3JTydeHHs ¢ momompio Homorpamm: E, =10 M»3B,

1=0,2MA, R, =2 M, (6etom, Fe), rp. b nepconana. beton — 2 nteparuu, Fe — oana.

PaccunTaTh 3alllUTy OT PacCETHHOTO TOPMO3HOTO M3IIyYeHMs ¢ Tomomipio Homorpamm: E, =10 M»aB,

i1=0,2MA, R, =2 ™, (6eton, Fe), 0, =15°, rp. b nepconana. Betou — 2 ureparuu, Fe — onna.

Bonpocut ons 10-ii camocmosimenvroii pabomol
Uro Takoe HaBelE€HHAas aKTHUBHOCTh BO3[yXa, B pPE3yJbTaTe KaKWX MpPOIECCOB OHa oOpasyerca? [lns
AJIEKTPOHHBIX yckopuTenell Ha sHeprun g0 100 M»sB, kakoe u3ilydyeHHe BHOCHUT OCHOBHOM BKJIAJ B
aKTUBAIMIO BO3ayXa?
Kak paccuntaTs KOHIIEHTPAIUIO P ONMPEACIICHHOT0 HYKIH/IA B BO3AyXe?
UTto Takoe 3anpeTHbIN NEPUOJI U KAK €r0 pacCUnuTaTh?
Uro Takoe paauonus? [lepeuncinTs OCHOBHBIE OCOOEHHOCTH KaXK0W CTaIuN PaJHOIN3A.
Urto Takoe paauanuoOHHO-XUMHUUYECKHH Bbix0a? M3 4ero cocTOUT TpeKk MOHU3UPYIOIIel yacTulbl? Uto Takoe
mmopa?
Kakue BpegHbie BeliecTBa NpeCTaBISAIOT HAUOOIBITYIO0 OMACHOCTh NPHU pajnonnse Bo3ayxa? ONUImITe ux
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¢usnueckue cBoiicTBa, BO3AEHCTBUE HA 310POBbE.

Kak 3amuTuThCcs OT BpEAHBIX BEIIECTB, 0Opa3yOLIMXCA B BO3AyXe MOJA JEHCTBUEM HOHM3HPYIOLIETO
n3nyuyenus? Yo takoe 3anpeTHsblil nepuoa? Kak ero onpeaenuts?

[IpuBenuTe anropuT™M pacueTa PaBHOBECHOH KOHIIEHTPALMU BPEAHOTO BellecTBa, oOpasyrouierocs B
BO3/lyX€ MO/ IeCTBUEM MOHU3UPYIOIIETO U3JIyUYEHUS.

DK3aMeH

BOI’IpOCbl Ha 3K3aAMEH.:

1.

Ha kakuwe craguu MOXHO pa3leiuTh JEHCTBHE H3Iy4yeHHS Ha OHOJIOTHYECKyr0 Mojekyny? B yem
3aKJII0YAI0TCSA UX OCHOBHBIE 0COOEHHOCTH? UTO HA3bIBAIOT MPSIMBIM U KOCBEHHBIM JIEHCTBHEM HM3ITy4EHUS
Ha Omonornyeckuii 00bekT? KakoB BKIIaJT KOCBEHHOTO NIEWCTBHUS M3IyYECHHS B PaJHallMOHHOE TOpPaKECHHE
Ouonornyeckoil Tkann? YTo Ha3bIBalOT CBOOOIHBIMHU paauKanaMu? B dem 3axitodaercs paguoOHoI0ruyecKui
napajokc? KakoBa BenuunHa cMepTeNbHOM 10361 11 MitekonuTaromux? [louemy nonusupyroiiee u3ayyeHue
OIIACHO JUJIS )KUBBIX OPraHU3MOB?

Jlo3umMeTprudeckne XapaKTepUCTUKH OIS U3IyUeHHs: TOTJIOMIEHHAasl 103a, SKBUBAJICHTHAs, Y PEKTHBHAS,
KepMa, UX Pa3MEPHOCTH.

®DoT0o3heKT: YTO MPOUCXOINT, IBA CIIOCO0A CHATHUS BO30YKICHHOTO COCTOSTHUS, BTOPUYHBIC YACTHIIBI, UX
HHEPreTUUECKOE U YIII0BOE paclpesiesieHus, 3aBUCUMOCTh ceueHus oT Z u E, rpapuk. Dpdext Komnrona:
YTO MPOUCXOJUT, AHWAarpaMMa CTOJIKHOBEHHUS, 3aKOHBI COXPAHEHMs DHEPIMM M HMMIIYJIbCA, BTOPHYHBIE
YaCTHUIIbI, UX SHEPreTUUYECKOE U YIIIOBOE paclipe/iesieHe, 3aBUCUMOCTb cedeHust oT Z u E, rpadux ceuenus.
O¢pdexr oOpa3oBaHUs >IEKTPOHHO-TIO3UTPOHHBIX MHap: YTO NPOUCXOAUT, 3aKOH COXPAaHEHHs SHEpPIruH,
(cmencTBHE M3 HErO), BTOPUYHBIE YACTHUIIbI, UX SHEPreTHUECKOE U YIJIOBOE paclpezesieHue, 3aBUCUMOCTh
ceuenus ot Z u E, rpaduxk, ciektp nosurponos. Cyas6a nozurpona. @otosaepHble peakliuu: onpeaeacHue,
MOPOTOBBIE PHEPTUH, TUTAHTCKUN PE30HAHC, BEIMYMHA CEYEHMSI, POJIb PEAKLIUU IS 3aLUTHI OT U3TyYSHHI.
I'paduk nosxHoro ceuenus X(Ey).

®oHOBOE 00JIyueHHE YEJIOBEKa: OCHOBHbIE KOMIIOHEHTHI ()OHA, OCHOBHBIE KOMIIOHEHTHl €CTECTBEHHOTO
(oHa, KAKUMH YaCTUIIAMH OTIPENIEISIIOTCA. Y POBHU OCHOBHBIX cOCTaBisomux ¢pona ans Poccun.
JlerepMuHupOBaHHbIE (TIOPOTOBbIE, COMAaTHUECKHUE) U CTOXACTHUECKHE (reHeThYecKue) 3pPeKThl neiCTBUS
panuari. OCHOBHBIE KaTETOPHH OOJIy4aeMbIX JIMI, OCHOBHBIE MPEAEbl A03 M MX 3HAUEHUS JUIS ITHX
kareropuii mo HPb-99/2009. Honyctumsie moutHocty 0361 1o OCIIOPB-99/2010 mpu npoekTupoBaHUN
3anuThl. CaHUTapHO-3aIMTHAS 30HA, 30HA HaOmoaeHus. L{enb paguannoHHOM 3aUThI.

bazoBeie no3umerpuueckue BenuyMHbL. HopMmupyemble (3allMTHBIE) JO3UMETPUYECKUE BEIUYMHBL
OnepauuoHHbIE JO3UMETPHUUYECKUE BEIMYMHBI: aMOMEHTHBIN SKBHBAJICHT J03bI (ONpe/eleHue, PUCYHOK);
WHJMBHUAYaJbHBIA SKBUBAJIEHT J03bl (OmpeneneHue, pucyHok). COOTHOIIEHHE MEXIY ONEepallMOHHON U
HOPMUPYEMOU BETUYHHAMH.
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10.

11.

12.

13.

14.

15.
16.

17.

['aMMa-miocTOSTHHAS  paJUOHYKIWAA: oOmnpenerneHue, audQepeHnnanbaas, IMojiHas, G¢opMyna IS
BBIUUCIICHHSI, CBSI3b C MOIIHOCTBIO J103bl. KepMa-3KBUBAJICHT: OIpEIelieHUe, Pa3MEepHOCTh, CBS3b C
AKTUBHOCTBIO HYKJIMJA. PajMeBblii TaMMa-d>KBHBAJICHT: OINpEACICHUE, Pa3MEpPHOCTh, CBSI3b C ramma-
MOCTOSTHHOM, MOITHOCTBIO MOTJIONICHHOW U 3KCIIO3UIIHOHHOM JIO3BI.

®daxTop HakoIUIeHUs: omnpenenenue, Buasl ®H, ocHoBHEIE 3akoHOMepHOCTH DH, dopmyna Teitnopa ms
®H. MoOIIHOCTh MOTJIONICHHOW M AKBUBAJICHTHOW 03Bl Ha PAcCTOSIHUM R OT TOYEYHOTO H30TPOIHOTO
MOHOYHEPTETHYECKOTO UCTOYHHKA ()OTOHOB ¢ MOIIHOCTHIO ( ((hopMyiia 3-X COMHOKUTETICH ).

3amuTa BpeMeHeM, KOJIMYECTBOM, PAacCTOSHHEM. [IpakTH4ecKkne MeTOJIbl pacdyera 3alluThl OT (POTOHOB:
YHHBEpCaIbHBIC Ta0JUIBI ['yceBa, HOMOTPAMMBI, 3aIUTHI TIO CIIOSIM OCIIA0JICHUS, METO]T KOHKYPHPYIOIIHAX
auHuH. OnucaHue METO/10B, OCHOBHBIE COOTHOILICHUS C YIETOM METOa UTEPAIIHii.

ANb0eno WM3ITydeHUI: TIOJIOKUTEIbHAS W OTPHIATEIbHAS CTOPOHBI, OCHOBHBIC ATLOCIHBIC 3a]aud, THUIIBI
anmp0e1o. Asb0e10 POTOHOB: SHEPTETUUECKOE PACIIPEICIICHNE, 3aBUCUMOCTD OT YIJIa MaJICHHS, yTila OTPAXKCHUS,
SHEPruM WCTOYHHWKA, OT aTOMHOTO HOMEpa W TOJIIUHBI paccemBatens. Ckaimaiin. Pacder 3ammrel OT
PaCCEsSTHHOTO M3JTy4YeHHs PaIMOHYKIIUIOB: OCHOBHBIC COOTHOIICHUSI C YYETOM METO/1a UTECPALTHIA.

Pacuer 3amuThl UIsl TMHEWHOTO MCTOYHUKA (C BBIBOJOM (POPMYJIbI). YUET PACCEeSHHOTO W3IIyUCHUS IPH
pacyere 1o U3JIy4eHHsI TMHEWHOTO UCTOYHUKOB.

Pacyer 3ammuThl 171 TUCKOBOTO MCTOYHWKA (C BBIBOJOM (DOPMYJIBI). YUET PacCESTHHOTO W3IYYCHHS IPH
pacueTe Mo U3TYYeHHs TUCKOBOTO HCTOYHUKOB.

UTto Ha3bIBAIOT PEHTICHOBCKHM W3IydeHUEM, KaKOB €ro CHEKTpaJbHbIH cocTaB? Kak momydaror
PEHTTEHOBCKOE M3Ty4YeHHE U TJIe OHO UcMoib3yercsi? UTo Takoe pajMallMOHHBIA BBIXOJ] PEHTTEHOBCKOM
TpyOKn? Kakumu MeToaMu MOXHO PacCUMTATh 3alIUTy OT MEPBUIHOTO PEHTTEHOBCKOTO M3mydeHus? Kak
paccuuTaTh 3alUTY OT PACCETHHOTO PEHTTEHOBCKOTO H3ITYYCHUS?

MeTto/bl pacdeTa 3aliThl OT TOPMO3HOTO M3JIYUICHHUS HIEKTPOHOB HU3KUX U OOJBIINX SHEPTHH.

Pacyer naOWpWHTHONM 3aIIMTHI: AJITOPUTM pacyeTa, CXeMa pPacIpOCTPAHEHHUS U3TYUYSHHS, PUCYHOK
TaOUPUHTA U BBIPAXKEHUE JIUTSI MOIITHOCTH JI0O3BI Ha BXOJI€ OT OJTHOTO ITYyTH.

Paguonus: 94TO HA3BIBAIOT PAAMOIN30M, TPU CTAJAUU PATUONIN3a, 3aBUCUMOCTh CTPYKTYphI Tpeka ot JIIID.
Pagnonms Bo3ayxa: OCHOBHBIE COCTABIISIONINE, pacueT PaBHOBECHOW KOHIIEHTPAIIUH TOKCHYECKUX BEIIECTB
B BO3/IyX€ OT UCTOYHHKOB 3apsKEHHBIX YacTUIl M JOTOHOB, pacueT 3alpeTHOTO Meproia.

3aoauu na IK3amen:

1.

Onepatop BBINONHSAET PabOThl C TOYEUHBIM M30TPONHBIM HCTOYHMKOM '~ Cs akTuBHOCThIO 1,5 T'Bk 3a
3alIUTHBIM 3KPaHOM pPYYHbIM 3axBaToM. CKOJBKO YacoB B HEAENI0 OH MOXET padoTarh, 4TOOBI He
npesblcuTh LIJI/] 105 pyk, eciu anmHa pykosiTku 3axBaTa 80 cM.




OueHnoyHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

10.

11.

Jlnst paboT UCTONb3yeTcs ToueuHbli u30TponHblii uctounuk “Co aktusHOCTHIO 1 TBK. CKONBKO BpeMeHH
B JieHb (ipu 6 jHEBHOW pab. Hexene) MOXKHO padoTaTh MEpcoHaTy 0€3 3alUThl, €CIH PACCTOSHUE OT
HMCTOYHHKA 710 pabouero mecra 4 m?

Paccunrare (1Mo ciosM ociaOieHuss BCEMH METOJaMH) 3allUTy U3 JKele3a B OaphepHOl TeOMETpuH,
ocnabisronyro B 6000 pa3 MOIVIOMIEHHYIO 103y B BO3AyXEe OT TOUYEYHOTO H30TPOIMHOTO0 MCTOYHHUKA C
sHepruen 5 MaB.

Onpenenutb 00bEMHYIO aKTHBHOCTH ;3K B KOPDOBBEM MOJIOKE, eciy Ha 1 11 Mosoka mpuxomutest 1,7 T
€CTECTBEHHOTO Kallust , B KOTOpPOM cozepxkurest 1o macce 0,013 % paguoaktusoro 3K .

B onbITax 1o ONpesie]eHUI0 SHEPreTUYECKOro pacipenencHus GOTOHOB B GECKOHEUHOM BOIHON cpenie
JIETEKTOp MOMEIIATN Ha PACCTOAHUU 36 CM OT TOYEYHOTO HU30TPOIHOrO MCTOYHHKA 53 CO AKTUBHOCTHIO

2 Ku. Onpenienuth MOIIHOCTD MOTJIOIEHHOM /103bl B TOUKE pacroyiokeHus nerekropa (MxI'p/c).
C TouyeuyHBIM M30TPONHBIM UCTOUHUKOM (3Heprus 1 M»aB) pabortamu 6 u B Hexemo Oe3 3aumtsl. [lpu 3ToM
orepaTop Hosyyai NpeiesbHO JOIMYCTUMYIO HelelbHyo 103y. O0beM pabot yBenuuumics 10 30 4 B Heleto.
Kaxast TormmumHa 6eTOHHOH 3alMThl HE00X0AMMa, YTOOBI /1032 HE MPEBBIIIANA TPEKHEH BEITMYHHBI?
3ammra W3 CBMHIA TOMIMHOW 12 c¢M mpu paboTE C TOYEYHBIM HM3OTPOIHBIM HCTOYHHKOM s Co

obecnieunBana [1/1Y oOxydenus nepconana. Bpemst paboTsl yBennuuiu B 3 pa3a, akTUBHOCTb MCTOYHUKA
Bo3pocia B 20 pa3. HailTu 1OmOHUTENbHYIO TOJNIIUHY 3aITUThI, 4T0ObI coxpanuTh [11Y mns nepconana.

B nyHkT, Haxoxadmuiics Ha pacctosHun 190 KM OT 3aBoza, HA ABTOMAILMHE TPAHCIIOPTUPYETCS TOUEUHBIN
n30TponHbIi ucTouHUK 1 Ku ¢ agdextuBHOI sHEprueil ramma-usnydenus 1,5 MaB u ramma-skBUBaIeHTOM
3 mr-3kB Ra na 1 MKu. Mcrounnk Haxonutcst Ha pacctostauu 0,7 M 0T conpoBoskaatomiero jauna. CpenHss
ckopocTh aBToMoOmIg 50 kM/4. OnpenenuTs TONIMHY CTEHKH CBHHIIOBOTO KOHTEIHepa, I/le HaXOJUTCs
WCTOYHUK, €CIIM J03a IpU IEPEBO3KE HE JOJDKHA IIPEBBILATh JHEBHOM J03blI A IEPCOHAIA IIPU
HIECTUIHEBHOM paboueii Henere.

PaccuuTaTh 3aluTy U3 O€TOHa OT IIEPBMYHOrO M3mydeHus ' Cs akTUBHOCTEIO 8000 Ku
1) Tabnuusl ['yceBa, 2) meTon cnoeB ocnabnenus ). PaccrosiHue 10 3amuThl 2 M, 3a CTEHOM Ip. A nepcoHara.
B ramMma-ned)eKTOCKOIMH MCHONb3yeTcs PaaHOHYKIHI C KepMa-dKBHBaleHToM 1700 ul'pxm®/c ¢
s dextuHOM dHEpruen 0,6 MsB. Onpenenuts TOMMMHY OSTOHHOW W JKEJE3HOW 3alllUThI, CHIDKAIOIICH
MOIIIHOCTb SKBUBAJIEHTHOM 103bI IEPBUYHOIO U3IyUEHUS HA PACCTOSAHMHU 1,5 M 10 IpeeNnbHO AOIMYyCTUMOM
JUIs IepcoHana rp. A.

OnpenenuTs TOMMKUHY OETOHHOM M KeNe3HOW 3aIlUThl [l MepcoHata Ip. A OT pacCcesHHOrO U3Iy4eHUs
PaJMOHYKIHIHOTO HCTOYHHKA C KepMma-dokBuBaieHToM 1700 ulp-m’/c wu >bdexTuBHOH >Heprueii

0,6 MBB, CCJIM paCCTOAHUC OT UCTOYHUKA O OCTOHHOTO I0JIa pPaBHO 1,3 M, a ITIOJIOBHHA yTJIa KOJIJIMMATOopa




OueHnoyHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

12.

13.

14.

15.

NEPBUYHOIO My4ka paBHa 15°. R3=1 m.
TBOJI aimuuoii 90 e ¢ s¢dexrnsroii sHeprueit ramma-nsnyuenus 0,8 MaB (N, =1) u aktusHOCTBIO 3-10%

Bk, nexuT Ha THE BOAHOM IIAXThI MPOMEXYTOYHOT0 XpaHeHHs. OnpenenTs He0OXOAUMYIO TOIIMHY BOJHON
3alIMUThI, €CIM PACCTOSHUE OT MCTOYHMKA /0 oreparopa 3 M M OH HAXOJUTCA HaJ CEPEAMHON UCTOYHHUKA.
3amura nonkHa obecrieunBars [1J1Y st nepconana pu 36 4 paboThl B Henemo. [IpeHedpeys morioneHnemM
U paccessHUEeM M3JIy4YeHUs B ICTOYHUKE U BO3/IyXe.

OnpenenuTs TONIMHY 3aIIUTHI U3 OOBIYHOrO OeToHa (mmoTHocTh 2,35 r/cM® ), pacmonoskeHHYIO
napajuieIbHO JUCKOBOMY MCTOYHHUKY auamMeTrpoM 120 cM ¢ TOBEPXHOCTHBIM YIEIbHBIM TraMma-

-3
skBuBaneHToM 9-10° mr-skB. Ra/cm?, eciu sddekruBHas sHeprus doroHoB 1 MsB. 3ammra nomkHa
00ecrevYnTh Ha PACCTOSHUU | M HaJ IEHTPOM JUCKOBOTO MCTOYHMKA MOIIHOCTH IOTJIOIIEHHOM J03bI HE
6osee IM/I ripu 18 gacax paGoTHI B HEEIIO.

Haiiti TonumHy 3ammTsl U3 OeToHa (CTeHa JabopaTopur) U cTaiu (BXOIHAS JBEph) Ui MepcoHaa rp. A or
TOPMO3HOTO U3JTy4EHHS AJIEKTPOHHOTO yckopuTensi Ha sHepruto 1,0 MaB u tok 0,3 MxA. Mulienb yCKOpUTEs
u3rorosieHa u3 W. Paccrosinuie 10 cTeHbI (IBEpH) OT MUIIIEHH YCKOPUTENSI PaBHO 2 M.

B nomemenuu ¢ 06seMoM 100 M> paGoTaeT JTMHEHHEIH EKTPOHHEIH yCKOpUTETh Ha dHepruio 20 MaB ¢
TokoM mydka 0,3 MA. PaGoThl MPOBOIATCS C YCKOPEHHBIMH 3JIEKTPOHAMH, KOTOPHIE BBIBOASTCS B BO3AYX
nomeneHusi. HaiiTh paBHOBECHYIO KOHIIEHTPAIIMIO 030HA B TIOMEIIEHUH YCKOPHUTENS U 3aIPETHBIN ITePHO/I,
€CJIM PACCTOSTHUE OT BBIBOJJHOTO OKHA YCKOPUTEIS 10 CTEHBI MOMEIEHUS paBHO 4 M.

5. MeTtoanueckue yKa3aHus 10 Npoueaype OeHUBAHUS

OneHo4yHbIe MEPONIPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe MeTOIHYECKHE YKA3aHUS

1. Kontponbnas pabota BrInosiHsIeTCsI BO BpeMsi CaMOCTOSTEIbHON pabOoThI CTYJICHTA U 1aeTcsl Ha MpoBepKy. OIieHUBaeTCs 10 5-TH
0aJbHOI cucTeMe.

2. 3amura 1aboparopHoii paboTsl | 3anmTa 1a00paTopHOi paboThl MPOXOAMUT B paMKax coOeceI0OBaHUs IO MOJYYESHHBIM pe3ysbTaTaM.

3. CamocTosTenbHas pabora Brinonusiercs B ayautopHoe Bpemsi, 15-20 MuH kaxaas camocrositesnbHasd. [IpoBoaurcs B popme
MUCHMEHHOT'O OTBETA Ha OJIMH BOIPOC (WM peLIeHre OJJHOM 3a/1a4M) U3 CIIMCKa BOIIPOCOB U 33/au.
OTBeT olieHNBAETCS 10 5-TH OAIBHON CUCTEME.

4, WHauMBUIyaIbHOE JOMAaIIIHEE YacTp 3a1a4 peruaeTcsi B ay IMTOPHOE BPEMsi, @ 4acTh BO BPEMs CAMOCTOSITENIBHOM pabOThI CTyJeHTa. 3amuTa

3aJIaHuE 3agaHusd IPOBOAUTCA BO BpEMA KOHCYJIbTAIUH, IIPHU 9TOM CTYACHT AOJDKECH IMMCbMEHHO OTBETUTH HA OJJUH BOIIPOC

Y PEIINTh OJIHY 3a/a4y U3 CIHCKA BOIPOCOB M 33/1a4.

S. OK3aMeH B Teuenue 1,5 ayaAuTOpHBIX YaCOB HEOOXOIMMO HAMMCATh OTBETHI HAa 2 BONPOCA U PEIINTh JIBE 33Aa4H.




