HIMMY BIID — Canskr-lleTepdypr
Marucrepckasa mporpamma
"IIpukjgagHasg S5KOHOMUKA M MaTeéMaTH4YecKue MeTOab"

BcrynurenbHbIit 9K3aMeH 10 MaTeMaTuke — 2022

Pewume caedyrowue 10 3adaw us npedaostcennns nuotce. IIpodosscumenvrocms sxsamena — 120 murnym, donos-
HUMEALHO npedocmasasemces 20 Murym Ha 3a2pY3KY 6LINOAHERHOU PAbOMBL 8 CUCTIEMY.

Maxcumanrvnuul eec kavsicdozo 3adanus — 12 points, maxcumarvruvili oarn, pasuvii 10 6asram no 10-6arrvnofi
CUCTNEME OUEHUBAHUA, MOHCHO NOAYUUMDY, Habpas 96 points u sviule.

B meuenue sxszamena aﬁumypueHmaM paspewaemcsa noab306aMbCA TOJIBKO MMCbMEHHBIMHA TPDUHAJIICKHOCTAMM.

Bamaua 1. Hajizure Mmuoxecrso 3uauenuii bynkunn g(z,y, 2) = 322 + 2% + 22 na MHOKeCTBE

S={(z,y,2) eR|z?+y?+22 =1}

3amaua 2. /lana dyHrInsa
F(z,y)=vz+y—zlnz—ylny, (1)

OTIpeIENIEHHAA M7 BCEX BEKTOPOB (X,%y) ¢ MOMOKUTETHLHBIMH KOOPAWHATAMN. JAIUINHTE YPABHEHNE KACATEILHOH

mockocTn K rpaduky dbyHkImy, 3aganHoii ypasaenuem (1), B Touke (x,y) = (1,3).

Bagadga 3. JlaHa OoNTHMH3AIMOHHAS 331394

( In)igRg pr +qy 1upu orpanndenusax: x > 0, y > 0, (:CUT_l + yUT_l) > 1, (2)
@,y

rae p, q 1 0 — IOJIOZKUTEJIbHBbIEC BEINECCTBEHHDBIE ITapaMETPhI. Ha,ﬁ,ZLPITe BbIpazKCHUA OJIAd TOYKHA OIITHUMYMa W OIITUMAJIb-

HOI'O 3HAYEHH 11e/1eBOil pyHKIuK B 3a1ate (2) depe3 napaMerpsl p, ¢ U o.

3amaua 4. /Tana onTuMu3anuoHHas 337494

( m)auc]R In(x — 1)+ In(y + 1), npu orpanmvenusx: = > 1,y >0, v+y < w, (3)
x,y)ER2

rae w — MOJIOXKUTEeJIbHBIA BellleCTBeHHbII mapaMerp.
1) Tlpn KakWX 3HAMEHWAX MAPAMETDA, W JOMYCTUMOE MHOXKECTBO 3a4a4n (3) HemycTo?

2) Ilpu KakuX 3HAYEHUSAX TapaMeTpa w 3aja4a (3) uMeer BHyTPeHHEe DerieHne?

Saga4a 5. dpoe unneiines, Cokonunbiii ['na3 u dcrpedbunpiii Korors, B3s/1 CBOM JIyKK 1 CTPEJIbL A OTHPABUIUCH
Ha 0XOTy. M3BecTHO, uTo COKOMHBIA 17143 mopaxKaer 1ejb u3 jayka B 80% ciyuaes, a fdcrpebunsiii Korors — jumib
B 60% ciy4aes. Bckope OXOTHMKYM BBICTEAMIIN OJIEHS, HO CIIyTHYJTM €0 W BBIYCTAIN KaXKbIH 110 CTPEJIE €My BCJIE.
Yepes HEKOTOPOE BpEeMS OXOTHHKHU OOHAPYKUJIN YOUTOTO OJIEH, MOPAXKEHHOT0 POBHO OJHO cTpenoit. I3BecTHO, 9TO
Ha PACCTOSHUM IOJIETa CTPEJIbI OT MECTA MPOUCIIECTBUs He ObLTIO HU APYIrUX OJieHeH, Hu Apyrux OoxOTHUKOB. Kak

OXOTHUKaM IOJCJIUTDH omneHst?



3amaua 6. Ilycrs ciydaiinble BeauunHbl X U Y HE3aBHCHMBI, U KaXK/J1as W3 HAX UMEET CTaHIaPTHOE HOPMAaJIbHOE

pacnpejieneHne, a Ciaydaiiibie Benaunbl Z u W 3amgaHbl ciaemyrommum 00pa3oM:
Z=X+Y, W=X2

1) Haiizure coBMeCTHYIO IIOTHOCTH pacipesienenus ciaydaiinoro sekropa (X, 7).

2) Haiismre ycnosabie MaremaTwyaeckue oxuganna K(X|Z) n E(X|W).

3amaua 7. Ha aByx 3aBomax ObLI TIPOBEIEH KOHTPOJb KAYECTBA BBIMYCKaeMOU MPOAYKInu. B maptum u3newii,
M3TOTOBJIEHHBIX Ha IIEPBOM 3aBoze, o0bémom 800 m3pennit 6nu10 Hadimeno 3% Opaka, a B IapTHH U3IENNN, H3rOTOB-
JIEHHBIX HA BTOPOM 3aBofe, 00bémom 1000 w3 menuii 66110 Haiineno 5% Gpaka. [IposepbTe Ha ypoBHE 3HAYMMOCTH 5%

THUIMIOTE3y O TOM, UTO J0Js Opaka Ha 000MX 3aBOJAX OMMHAKOBAS.

3azmaua 8. lana kBagparuunasg dpopma
Q(z,y,2) = 22 + 5y + 2% + 4oy + 2x2 + 6yz2.

1) Banummre marpuy Q ksagparmanoit dbopmbr Q(z,y, z). Ipencraspre kBagparnanyio dbopmy Q(x,y,z) B
BEKTOPHO-MATPUIHOM BUJIE.

2) UcecnemytiTe 3HAKOONPEIETEHHOCTD KBAAPaTHIHONH HopMbr Q (T, Y, 2).

3) JlokaxKure, 4TO HAUMEHbIee U HADOJIbIee 3HAYCHNUs, KOTOpPbIe KBaaparudnas dopma Q(zr,y, z) IpuHUMAET

Ha cdepe ¢ eTMHUIHBIM PAJUyCOM U IIEHTPOM B HadaJe KOOPIMHAT, SBISIOTCS COOCTBEHHBIMU IHCIAMH MATPHUIH Q.
3amaua 9. [lano guddepennuaabHoe YypaBHEHNe:

y"(x) = Ay(a), (4)

rjie A — mapamerp, IMPUHUMAIONIHH JI0ObIe BEIIECTBEHHBbIE 3HAYCHN. BhIsCHUTE, TP KAKUX 3HAYCHHUAX MapamMerpa
A 3amaua Kommwm s ypasuenus (4) ¢ maganbubivu yeiaosusivu y(0) = y(1) = 0 umeer XoTsi Obl JBa PA3IMIHBIX

peneHus.
Bagaua 10. Jano nuddepenmaibioe ypasaenue, riae y = y(x):
l-2)y —e " +y=uay.

Haitqure ero obmmee perenne u pemure 3amaqy Kormm aist nHagansHoro yeaosus: y(2) = In(5).



