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3amoTHsAeTCs Kropu!

[Tpenmet (komruiekce npeameToB) OuMnuab! NMHXEHEPHBIE CUCTEMbI

10-11 kaace
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l"opon, B KOTOPOM ITPOBOJUTCA OJII/IMIII/IaI[a

Hata _ 77 L LOLPTEC 2009
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3ATAYA Ne 1

Jliist pacuieruieHus siaep ypaHa-235 UCnob3yoT TeIIOBbIe HEUTPOHBI C SDHEPTUSIMU
nopsaka 0.025 5B. (15B=1.6-10"" Joxx— 31EKTPOH-BOJBT, BHECHCTEMHas €IMHHIA
U3MEPEHUsT SHepruu). Takue HEHUTPOHbI MOXKHO TOJXYYHThb, 3aTOPMO3UB OBICTpBIE
HEHUTpOHBI (C PHEprusiMd mopsiaka 1 3B) myTeM ympyroro CTOJKHOBEHHUS C aroOMaMu
pa3IMYHBIX 3JeMeHTOB. OnpenenuTre, BO CKOJIBKO pa3 YMEHBIIUTCS dHEPrusi OBICTPOro
HEJATPOHA NPH CTOJIKHOBEHHH C aTOMOM CBHHIA * Pb?

CKOJBKO TaKUX CTOJKHOBEHHUH JIOJKHO TPOU3OMTH, YTOOBI OBICTPBIM HEUTPOH
IpeBpaTUIICS B TEII0BOM? CTOJKHOBEHHS CUATATh AOCOIIOTHO YIIPYTUMH..

SATAYA Ne 2

M3oTon ypaHa U mcronb3yeTcs B KauecTBE TOILIMBA B SUIEPHBIX peakTopax Ha
MeJUIeHHBIX HelTpoHax. OgHako B MOpPUPOJie ITOT M30TON PACHPOCTPAHEH MAaJO I10
CPaBHEHMIO C OCHOBHBIM H30TOINOM 28U, Tlosromy s TOro, 9TOGBI MOTYUHUTH

. IIPUrOJIHOE K MCIOJIb30BAHUIO TOIUIMBO, B IIPUPOJHOM ypaHe UGKYCCTBEHHO ITOBBIILAIOT
cojiepKaHue M30TOoIa 23U — sTOT mpolece HasbiBaeTCs oborarieHneM. 1IpeinonoKmum,
4YTO B OJHOM IIMKJe paboThl YCTAaHOBKH Mo oOorameHuto ypana: 1) 15 % ot macchl
MOCTYNHUBILENO HAa BXOJI ypaHa HJAET B OTXOAbl (0OeJHEHHBIH ypaH) W Jajee He
UCIIONIB3YETCs; 2) COoAepk aHue U B orxomax B 4 pa3a MEHbIIE COJEep)KaHUsI ITOr0
M30TOTIA Ha BXOJle yCTaHOBKHU. IlycTh BHauaje uMMellach TOHHA YpaHa, COCTOSILIErO W3
cmecn m3otormoB U u U ¢ conepxxanueM mocnenHero 1 %. Ilocie HexoToporo
KOJMYEeCTBA IIMKJIOB pPabOThl YCTAHOBKM COJAEp)KaHHe U B ocraBuieMcs ypaHe
MOAHAIOCH 10 15.4 %. Kakosa macca »°U B octaBieMcs ypane?

Pazmunem mace u3otoros > U u >°U npeHedpeub.




3AJIAUA Ne 3

B jecy, BIajqM OT HACEJCHHbIX IYHKTOB, y HMHXKEHEpa DPaspsauiiCs aKKyMYJsSTOop.
Oz1HaKo psAIOM OKa3ajcsi BOJONAJ BbICOTOM 15 M. YV MHXKeHepa Halllecs MOTOK MEIHOH
MpoBOJOKKA JIMHOM 30 M, TIOCTOSHHBIA MAarHuT, CO3[AIOIIMA MarHUTHOE ToJie ¢
B=0.15 Ta u umeromuii piuny 30 cM, Kojeco ¢ jonactsiMu auamerpoM 50 ¢M, a Takxke
HECKOJILKO TIOJIYTPOBOTHUKOBBIX 1M0/10B. KakuM 00pa3oM M3 3TUX IIOAPYYHBIX CPEICTB
MH)KEHED MOXeT co0paThb YCTPOWCTBO Ul 3apsaku  akKymyustopa?  Kaxoe
MaKCHMallbHOE 3Ha4YeHHe HANpPsDKEHUs Ha BBIXOZE YCTPOWCTBA MOXHO ITOJYYHMTh, €CIIH
HUKaKue IoTepH He YUuThIBaTh? M300pasure cxeMy ycTpoicTBa.

3AJJAYA Ne 4

N3BecTHO, uTO GonbmIoe konudecTBO AT® cunTe3upyercs uz monekysn AP Ha
AT®-cunrerasze. DHeprus, HeoOXoauMas Ul TakoH pabOThI, IOJdy4aeTrcs 3a C4Yer
BO3HMKHOBEHHUS TI'paJIM€HTa KOHILEHTPAUMU IPOTOHOB Ha IPOMEXYTKE MEXIY
BHYTpPEHHEH U BHELIHEH MOBEPXHOCTAMHU MeMOpaHbl MUTOXOHAPUU. [IpOTOHEI, ABUrasch
B HAIpaBJeHWH OJTOTO TpaJdeHTa, IONaJaloT BHYTPb MUTOXOHApUHM uepe3 ATO-
CHHTETa3y, IPUBOJIAT €e B JIBIKCHUE U 3aIlyCKAIOT TaKUM 00pa3oM CHHTE3.

PaccuuTaiite pa3sHOCTh KOJUYECTB NPOTOHOB (IMPaJUEHT) MEXAY BHYTPEHHEH H
BHEIIHEH MOBEPXHOCTIMU MeMOpaHbl MUTOXOHJPHUH, CO3JAIONIYIO DJIEKTPUYECKOE MOJIE,
pu paboTe KOTOPOro MO MepeMeleHUIO 12 TPOTOHOB BBIAENSIETCS KOJMYECTBO SHEPTUH,
jpocraroyHoe Juis npeBpaieHus 3 Mosiekyll A/I® B AT®. MoXHO cYUTaTh, YTO IPOTOHBI
PaBHOMEPHO paclpe/iejieHbl 10 [OBEpXHOCTH MeMOpaHbl. EMKOCTb MeMOpaHbl
C=0.5 mx®/cM’, dHeprust HeoOXomumas s cuHTe3a 1 Mosekynbl AT® na ATO-
cuHTeTase 12 KKaJ/MOJib, IUIOLIA[b IOBEPXHOCTH MeMOpaHbl 5- 107 Mrm®.  AT®-
cuHTeTasa paboraer nmpaktudecku co 100% 3¢ PpexTUBHOCTBIO.

3AJTAYA Ne §

[IporpaMmupyeMslii JPOH, HUMEIOLIMH CKOPOCTH
Vx 1 Vy 11o KoopauHaraM X U y COOTBETCTBEHHO,
cTapTyeT u3 To4kd S ¢ xoopmuHaramu (x0, y0).
Ilenp npoHa — MPOUTH 4Yepe3 OlpeaesICHHBIE
y4aCTKH-BOPOTA. Hanumure porpammy,
MO3BOJISIONIYIO JIPOHY CclieJaTh 3TO € Y4YEeTOM

CJIeIyIOILUX YCIOBUM: . \

1) 3a omHy eOMHUIly BPEMEHH IPOH MOXKET Iy \ 3

U3MEHSTh cKopocTh Ha 1, 0 uiam -1 TosBKO ' PR

10 OJTHOM M3 OCEH. '

2) Kaxpnoe HeHyjneBOoe H3MEHEHUE CKOPOCTH

XO0Tss OBl IO OJHOM M3 KOOpPAMHAT -

yMEHBIIIAeT KOJUYECTBO TOIIMBA Ha OOpTY
JIpoHa Ha |.

HporpaMMa JOJDKHA BBIBOAWTH KOJIMYECTBO TOIIJIMBA, KOTOPOEC APOH 3aTPAaTUT Ha
IPOXOXKXACHHUE BCEX YUACTKOB U BO3BPALLICHHUE B UCXOJHYHO TOYKY.

3amMeyaHue:
1) Tlpu npoXoXKaAeHUU «BOPOT» JPOH MOXKET KAcaThCsl CTEHOK.
2) Bce nannble 3a1a4u — Lesble Yuca.
3) KosimyectBO BOpOT — He OoJiee 5.
4) VicxonHbele maHHBIE AN 3a7aud 3amycaHbl B (Qaille, MMEIOUMM CIeAYIONIyIO
CTPYKTYpY (4UHclia B CTPOKaX pa3/ielieHbl 3alsTON U POoOesIoM):

No Crpykrypa ¢aiina Onucanue

CTPOKH

1 x0,y0 KOOPAMHAThl HAYaJIbHOW TOYKH S
2 Vx, Vy HayaJilbHas CKOPOCTh

3 n KOJIM4YECTBO BOPOT

4 axl, ayl, bx1, byl, cx1, cyl, dx1, dyl KOOpPJIMHATHI BOPOT Nel

5 ax2, ay2, bx2, by2, cx2, cy2, dx2, dy2 | koopauHaTsl BOpoT Ne2

CootBeTcTBeHHO KoopauHaThl BopoT: Al(axl, ayl), B1(bx1, byl) u 1.11.

No [Ipumep HadaIBHBIX TAHHBIX
CTPOKH

1 3,10

2 4,8

3 3

4 1,2,5,6, 11,12, 16,17

5 18,4,12,8,23,9,17,13

lIpumeuanue. npocpamma  OO0NHCHA  COOEPAHCAMb  KOMMEHMAPUU, O0OBACHAIOUWUE
gbinonHsemole Oeticmeus. Omcymcemeue KOMMeHmapues eneuem 3a COOOU CHUNCEHUE
nonyyaemuvix 3a 3aoavy o6annos!
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