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CoBwmecTublii 6akanaspuar BIIID-PIIII, 2019-20 yu4. rox
Huddepenmuanbubie ypaBHeHus (http://math-info.hse.ru/s19/g)
Cemunap 1. OcuoBuble nousitust (17.01)

n. Ilypos, M. Mamywrko

Samaua 1. /g Kaxk10ro ypaBHEHUs ITOCTPOUTH €ro 1oJjie HampasjeHuii. [lonb3ysich mo-
JIeM HallpaBJIeHHUl, HAPUCOBATH SCKU3bl HHTETIPAJIBHBIX KPUBBIX. YTaIaTh 00Iee peleHue,
IIOCTPONUTH «HACTOAIINAE» WHTETPAJbHbIE KPUBBIE U CPABHUTL C 3CKU30M.

(a) & =0; (c) & =2t (e) & = _? (g) (*) & = 27‘7;
(b) &= —1; () &= = (1) &= ——

Bamaga 2. [I], 2] IIpeanonoxum, 910 BemdarHa GHOJOrHIECKOi MOy (HalpuMep,
9UCJI0 PBIO B MPY/Ly) B MOMEHT BpeMeHW ¢ paBHa x(f) W 9TO CKOPOCTH MPUPOCTA MPO-
HOPIHOHATbHA HAJIMIHOMY KOJIMYECTBY 0co0eil. (DTo mpenoioxKenne mpub/InzKeHHO Bbl-
HOJTHSIETCSI, TIOKa UK J10ocTarouHo Muoro.) Torga dyuknus x(t) sBisieTcs perreHueM
nudepeHnmaaIbHOr0 ypaBHEeHU

z=kx, k>O0.

(a) Hapucosarb 1oJie HampaBjeHuii jijist 3Toro auddepeHuajIbHOro ypaBHeHMsI.

(b) HapucoBaTh 5CKH3bI WHTEIPAJILHBIX KPUBBIX (IPadUKOB DEIeHNs] B PACIIHPEHHOM
dasoBom mpocrpanctse). Kak Oy/ier 3aBuceTh BUJ MHTErPAJbHBIX KPUBBIX OT Tapa-
merpa?’

(c) CylImecTByIOT JIN pEIeHusT YPABHEHUS, SABJISTIOIUECST TOCTOSTHHBIMI !

(d) ¥Yrazarb perienue: HATH 3aBUCUMOCTD T (t) $IBHO M IIPOBEPUTD, UTO OHA YJIOBJIETBO-
psIeT ypaBHEHUIO.

(e) Ilycrb B HavasbHBIA MOMeHT BpeMenu ¢ = () pa3mep MOMYJISIUKA paBeH To. Haiitu
pellenre, yI0BIETBOPSIONIEe STOMY HAYAIHLHOMY YCJIOBUIO.

Bamada 3. [3] Cormacro momesnn Cosioy, CKOPOCTb POCTa KAIMTATIOBOOPYKEHHOCTH KO-
HOMUKHU Kk yJIOBJIETBOPSIET CIEAYIONIEMY YPaBHEHHIO:

. = sf(k) — ok, (1)

rje k = k(t) — kanuTajoBoOpyKEHHOCTH B MOMeHT BpeMenu ¢, f(k) — dyHKIws mpomns-
BOJICTBA.
Honaras f(k) = Vk, pemmrs jyist Oy 9HBIIEroCs YPABHEHHS BCE MTyHKTHI 38141 ,

kpome [2d) n

Bamaua 4. [2]| Ipeanosoxum, 9170 Mbl HAXOMMCSI B YCJIOBUAX 3a/1a4u [2, HO u3-3a orpa-
HUYEHHOCTH PEeCYypCoB KO3(MDMUIMEHT MPUPOCTa (JI0JIsI HOIYJISIIAN, BOCIPOU3BOIAIIALICS
3a €JIMHUILY BDEMEHMU) He sIBJISETCsI IIOCTOSIHHBIM, & 3aBHCUT OT T KaK JInHeHHas (OyHKII:
a — bx. (C pocToM T BCE MEHBIIEMY UHCITY 0CcOOel yIaéTcs HAWTH JOCTATOTHO PECypPCOB,
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9TOOBI TIPOJOJIKUATE poj.) 3ammcars auddepeHImanbHoe ypaBHEeHHe, ONUCHIBAIOIIEE [TaH-
Hy!0 MoJiesib. Pemnmth i Heé Bce myHKTH 3aja4u [2 kpome 2d] u 26 YUro BbI MoxkeTe
CKa3aTb O MOCTOSHHBIX PEMICHUIX MOJIyJalonierocs ypapuenus! UTo Bbl MOXKeTe cKa3aTb
O pEeINIeHNAX C HAYaJbHBIMU YCJIOBUSIMU, OJIM3KUMU K STUM HOCTOSHHBIM DEITEHISM !
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