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3agaua 1

Kupnuu ¢ pasmepamu axax ax11 mocraBumm Ha KBaJ[paTHYIO TPaHb TaK, YTO €r0 JUIMHHBIE pedpa
OKa3alHuCh BEPTUKAIBHBIMU. Ha 0JHOM M3 BEpXHUX YIJIOB KHMpIHMYa HaXOAUTCS MypaBbHUIIIKa, KOTOPBIH
MOJKET TO0JI3aTh [0 BEPTHKAIBHBIM I'PaHsIM KHpIHMYA CO CKOPOCTBIO ¥, a MO0 TOPU30HTANBHON I'paHu — C
HEKOTOPOI APYrod MOCTOSHHON CKOPOCThIO. Biomb pebep kupnwmda oH MOJI3aTh HE yMEET, HO MOXKET UX
nepecekaTb. MypaBbHUIIIKa TEPENoa3 Ha MAaKCHMAIBbHO yJAJIEHHBIN OT HETo yroi kupnuya. [lpu sTom on
nepecekan oAHO U3 pedep KUpIuya TOJIBKO OJHH Pa3 M CTPOTO MOCEPEArHE, a BpeMsl, KOTOpOe OH 3aTpa-
TWJ Ha MyTEUIECTBHE, 0Ka3aJloCh MUHUMAIIBHO BO3MOXHBIM. UeMy paBHO Bpems ¢ ero myremectsusa? C
KAaKOM CKOPOCTBIO # MypaBbHILIKa MOXKET MOJI3aTh 110 TOPU30HTAIBHON I'paHu Kupnuya?

3amaya 2

l'opusoHTaNBHBII cOCya ¢ WACaNbHBIM OJHOATOMHBIM I'a30M pa3ziesieH Ha JABE YaCTH MOJBHXKHBIM
BEPTUKAJIBHBIM MOPIIHEM, HE IPOBOAALIMM TeIulo. BHauane naBieHue B cocyne ObUIO PaBHO po, a TEMIIE-
patypa To. HarpeBas ra3 B JieBoii 4actu cocyaa 10 temneparypsl 1o + AT, uccieayroT 3aBUCUMOCTD J1aB-
JICHUs B cUcTeMe p OT mnapamerpa x = AT/Tp. DTa 3aBUCHMMOCTh IPH MaJbIX X OKa3ajach JHHEHHOM:
P =po(1 + ox) c mapamerpom o = 0,5. Haiinute oTHOMmIEHUE £ =V,/V, KOJIMUYECTB ras3a B JCBOI U NIpaBoH
yacTax cocyna. [Ipomecc B mpaBoif yactu cocyaa anuabaTHBIN, TPEHHEM MEXy HOPIIHEM U CTEHKaMHU
cocyzia MOKHO IIpeHeOpeyb.

3agavya 3
CoBpeMeHHBIH 1a00paTOPHBIA OJ0K MUTAaHKS pabdOTaeT Tak: CHayajla eMy 33aJafoTcs 3HAUYeHHs TOKa
Iy n nanpspkenus Uy . [locne moakimoueHust Harpy3ku OJOK caM BBIOMpPAaeT OJWH U3 JBYX PEXKUMOB: TNO0
NOJ/IEPKUBAET HANPsSHKEHUE Ha HAarpy3ke paBHBIM Uy, ecI U 3TOM TOK Yepe3 HarpysKy He Oounblie /p ,
1100 MOAAEPKUBAET TOK Yepe3 Harpy3Ky paBHBIM [y, €CJIM MIPH 3TOM HalpspKEeHHE Ha Harpyske He 00JIb-
me Up. B xagecTBe Harpy3ku K TakoMy OJIOKY MMATAaHUS TIOJICOSAMHSIOT He3apsDKEHHBIN KOHICHCATOP eM-
kocThio C. Hapucyiite rpaduk 3aBucuMoctu HanpspkeHUs: U Ha HEM OT BPEMEHH £

3anava 4

Ha rnagkoi ropu3oHTaIbHOM MIIOCKOCTH JiekaT N MaJeHbKUX OJMHAKOBO
3apsDKEHHBIX IIApUKOB paBHOM Macchl (CM. pucyHok). CyMMapHBIH 3apsi Ia-
pukoB Q, cymmapHas Macca M. Illapuku cBA3aHbI Ipyr ¢ APYroM HEMPOBOIS-
11eH JIErKOH HepacTsLKUMOM HUTBIO, 00pa3yst KoibLo. [ITMHa HUTH MEXAY ABY-
MsI COCEHMMH IaprukaMu paBHa /. CucreMa HaxOguTCAd B BEPTUKAIBHOM Mar-
HUTHOM II0JIE B, IpU4e€M CyMMApHBIM IIOTOK MATHUTHONM MHAYKLUU, IIPOHU3bI-
BarOLIMM KOJIbLO, paBeH @y. M3HauaIbHO BCE LIapUKH NOKOATCA. B HEKOTOPBII
MOMEHT MarHWTHOE T0JIe BEIKIIOUatoT. Halinure n3menenne AF CUIIBI HaTsKe-
HUSI HUTH M1OCJIE BBIKJIIOYEHMS MOJISL.

3agaua 5

B3siB cTapbliil uieHouHBIH (oToannapar, MKOIbHUK Bacst otmpasuics ¢gororpadupoBats cOpeBHO-
BaHUS IO JeTKoi amiernke. ChenmaB ITOCTaTOYHOE KOJMYecTBO (oTorpaduili ¢ pasHBIMH BBIAECPKKAMH,
Bacst 00HapyXuJiI, 4TO CHOPTCMEHBI, POOeraBUIne Ha paccTOSHUH do = 10 M oT ¢oToanmapara mnepreH-
JUKYISIPHO ONTHYECKOH OCH OOBEKTHBA, MOJTYy4auCh HA CHUMKaX YETKUMHU, €CIH 3aTBOp (oToanmnapara
OTKpBIBaJICSL HAa Bpems, He mpesocxonsimee T = 0,001 c. [Ipu 3TOM HemoABMW)XHBIE MPEAMETHI, PacIoio-
KEHHbIe Ha PACCTOSHUSIX MEHee 1 = 5 M oT (poToammapara, Moryqaauch pasMbITEIMA. OTpenenuTe aua-
Mmetp D oObekTHBa (oroanmapara. CKOpOCTH CIOPTCMEHOB CUMTalTe paBHBIMU v = 10 m/c.



