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NPEAUCIOBUE

VYBaskaeMblli cTaplieKJacCHUK! ITOT COOPHUK HmpemgHasHaueH AJd IMoAroToBKu K EI'O mmo
MaTeMaTukKe Ipo@uibHoro ypoBua B 2023 roxy.

HMauubIi cOOpHUK comep:kuT 10 THIMOBBIX BAPMAHTOB 9K3aMeHAIIMOHHBIX PadoT, COCTaB-
JICHHBIX B COOTBETCTBUH C JeMOHCTPAIIMOHHBIM BapuauToM u cuenuukanueir 2022 rozga.

Kamxawiii BapuaHT BKJIOUaeT B ceba 18 3amanmii, pas3inyailinxcs YPOBHEM CJIOKHOCTH.
IlepBas yacThb sK3aMeHAIIMOHHOM padoThI cocTouT 3 11 3amaHnii ¢ KpaTKUM OTBETOM, a BTO-
pad yacTh — u3 7 3aJlaHU ¢ pABBEPHYTHIM OTBETOM.

Copnep:xanue 3agaHnnii paspaboTaHo II0 OCHOBHBIM TeMaM Kypca MaTeMaTUuKU, 00beTUHEH-
HBIM B caenymoinue remaruueckue 0oku: AJITEBPA — «Yucaa, kopHu u crernerHu», «Oc-
HOBBI TPUTOHOMETPUM », «Jlorapudmsbl», «I[IpeobpaszoBanusa Beipakenuii», YPABHEHUA
1N HEPABEHCTBA — «YpaBHeHudA», «HepaBencrBa», PYHKIINUN — «Oupenenernue u
rpaduk QyHKIUU», «JJIeMEeHTapHOe uccaenoBanne GyHKIuii», « OCHOBHBIE dJieMeHTapHBIE
dyarnuny, HAYAJIA MATEMATHUYECKOI'O AHAJIU3A — «IIpousBognasi», «Hccie-
noBaHme (pyHKIUi», «IlepBoobpasnas u mHTerpan», TEOMETPUA — «Ilnarumerpus»,
«IIpsAMEIe U IIJIOCKOCTU B IIPOCTPAHCTBE» , « MHOTOrpaHHUKN», «Teja 1 IOBEePXHOCTHU Bpa-
meHusd», «sMepeHne reoMeTpUYECKUX BeJINUYNH» , « KoopamHaTel 1 BeKTOPHBI» , JJIEMEH-
Thl KOMBUHATOPUKU, CTATUCTUKN I TEOPU BEPOATHOCTEM — «D1eMeHTHI
KOMOWHATOPUKU » , «DJIEMEHTHI CTATUCTUKMN» , « JIEMEHTHI TEOPUU BEPOSATHOCTEM » .

3amaHus, BKIIOUEHHBIE B BADUAHT, IPOBEPAIOT MaTepPHUAaJI BCEX TEMAaTUYECKUX OJIOKOB.

JK3aMeH II0 MaTeMaTuKe IMPOo(GUIBHOTO YPOBHA PACCUMTAH HA BBIMYCKHUKOB, KOTOPBIE
IUIAHUPYIOT MOCTYILJIEHUE B BYS3.

PemuTh abCcoI0OTHO Bee 3alaHUs 3a OTBEJEHHOE BpeMs oueHb TpyaHo. OueHb YacTo Hau-
0oJiee cCUJIbHBIE YUYACTHUKHU 9K3aMeHa, CTPEMACH KaK MOYKHO CKOpee 3aHATHCA CIOKHBIMU
¥ MHTE€PECHBIMH 3aJaYaMM BTOPOU YaCTH, JOMYCKAIOT OOMIHBIE OIINOKY B IIPOCTHIX 3a/jauax
¢ KpaTKuM oTBeToM. Hallr coBeT — BHMMATEJBbHO IIPOBEPhTE PellieHus IIPOCTHIX 3a/a4, Ipe-
SKJIe YeM IOTPYKaThCs B PellleHue CJI0KHBIX!

B xoHIIe TocoOus faHbI OTBETHI I IPOBEPKU PEIICHUA.

B cBs3M ¢ BO3MOKHBIMHU U3MEHEHUAMU B (hopMaTe M KOJIMUECTBE 3aJaHUI PeKOMEeHIyeM
B Ipollecce MOATOTOBKH K dK3aMeHy 00pamiaThcsad K MaTepHaiaM caita o(hUIIHAIBHOTO
pa3paboTunKa 9K3aMeHAIIMOHHBIX 3aJaHnii — PenepajbHOT0 HHCTUTYTA MMeJarorudecKux
uaMepenuii: www.fipi.ru.

Hemaem ycnexa!



WHCTPYKLMA NO BbINOJIHEHWIO 3K3AMEHALUOHHOW PABOTbI

IdK3aMeHaIlIOHHAs paboTa COCTOUT U3 IBYX UacTeill, BKIIOUAIOIINX B ce0sa 18 saganuii.

Yacte 1 comep:xut 11 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOT'0 M MOBBLIIIIEHHOIO YPOBHE
CJIOKHOCTH.

YacTtb 2 comep:kuT 7 3aJaHU C pa3BEPHYTHLIM OTBETOM IIOBBLIIIEHHOTO X BHICOKOI'O YPOB-
HeH CJIOKHOCTH.

Ha BhInTONTHEHME 5K3aMeHAIIMOHHON paboThI II0 MaTeMAaTHKe OTBOAUTCS 3 Uaca 55 MUHYT
(235 munyT).

OrseTsl K 3agaHuAaM 1—11 3amuceIBaloTCsa IO MIPUBEAEHHOMY HUMKe 00pasny B Buie Iie-
JIOTO YKCJIa MJIN KOHEUHOH AeCATHYHOUN aApobu. Umcia 3alUIINTe B IIOJA OTBETOB B TEKCTE
padoThI, a 3aTeM IIepeHecUuTe uX B OJIaHK oTBeTOB Ne 1.

Kum Oreer:  -0.8

5 8 Bnank

IIpu BeImotHeHUM 3amauuii 12—18 TpebyeTcsa 3anucaTh IIOJHOE pPellleHre 1 OTBeT B OJ1aH-
Ke oTBeTOB Ne 2.

Bcee 6anku ET'O 3anmosHAOTCA APKUME YEPHBIMU UepHUJIaMu. J[[oTycKaeTca UCIOIb30-
BaHMeE T'eJIEBOY MM KAlTUJLJIAPHON pyYeK.

IIpu BBIDOSIHEHUM 3aJaHUN MOKHO THOJIB30BATHCS UEPHOBHMKOM. 3allHCH B YE€PHOBMEKE,
a TaKKe B TEKCTe KOHTPOJbHBIX H3MEPUTEJHLHBIX MATEPHAJIOB He YUUTHIBAIOTCA MPH OIle-
HUBAHUU Pa0OTHI.

Bannbl, monyuenuble Bamu 3a BhIMOJIHEHHBIE 3ajaHUA, cymMupyiorca. IlocrapaiiTech
BBITIOJITHUTH KaK MOKHO 00JIbIlIe 3aflaHnil M HAOpaTh HAn0OJIbIlIee KOJNUYEeCTBO OAJIIOB.

ITocie 3aBepiieHust paboOTHI IPOBEPHLTE, UTOOBI OTBET HA KaKA0e 3aJjaHue B OJIaHKaX OTBe-
ToB Ne 1 1 Ne 2 ObLJI 3anucaH IO IIPAaBUJILHLEIM HOMEPOM.

HKemaem ycmexa!

CrnpaBouHbIe MaTepPHAaJIbI
sin?a + cos?a =1
sin 20 = 2sina - cosa
cos 20 = cos?a — sin?a
sin(aa+B)=sina - cosP + cosa * sinf

cos(a+PB)=cosa cosfP —sina - sinf



BAPWAHTbI TPEHUPOBO4YHbIX PABOT

BAPUAHT 1

Yactb 1

Omeemom k 3ad0anuam 1—11 agnaemcea yenoe LUCLO UNU KOHELHAA 0eCAMULHAA
0po6v. Bo 6cex 3adanusax wucna npednonazaromcsa 0eilcmeumenbHblMU, €CaAU OM-
0enbHO He YKA3aHO UHOe. 3anuwunme 1ucao 6 nojie omeema 6 mekcme pabomot, 3amem
nepenecume e2o0 6 BIAHRK OTBETOB N: 1 cnpaéa om Homepa cooméemcmaeyou,ezo
3adaHus, HaYUHAA ¢ nep8oil kniemouku. Kaxcdyio yudpy, SHaK «MUHYC» U 3anamyio
nuuiume 6 omoenvHOI Klemoike 6 COOMeemcmaeuu ¢ npuéedéHHbvLMU 6 b1aHKe 06pas3-
uamu. EQunuysr usmepenuii nucamo He HY*HO.

Pemurte ypaBHeHUE (Z) =1.

OrBer: .

El B cayuaiinom sKcriepuMenTe 56 s1eMeHTaPHBIX PABHOBO3MOMKHBIX cOOBITHI. COOBI-
THI0 A 61aronpusaTcTBYIOT 42 u3 Hux. HalinuTe BepOATHOCTL COOBITUS A.

OrBer: .

El B paBuo6enpernrom tpeyroabauke ABC ¢ ocHoBanuem AC mpoBeneHa OHMCCEKTPU-
ca AD. Hatinure yron ADC, eciu £C = 6°.

OrBer: .

Yemy paBHO 3HaUeHUe BbIpaxKkeHus 6x — 2y — (4x + 2y), ecau 4y — 2x = 10.

OrBer: .




BapuaHt 1 7

006BEeM KoHYCa paBeH 16. Uepes TOUKY, JeJISAINTYIO BEICOTY KOHYyca B OTHOIIeHuu 1 : 3,
CUMTas OT BePIINHBI, IIPOBeJeHa IJIOCKOCTD, IIapaJlieJbHasa ocHoBauuoo. HaliguTre
00bEM KOHYCAa, OTCEKAeMOTI'0 OT JAHHOT'O KOHYCa IIPOBEIEHHON MJIOCKOCTBIO.

OrBer: .

Haiigute yrinoBoii Koa(pduiineHT KacaTeJbHOMN, IPOBEJEHHON K QYHKIIUN
f(x) = —4x — \x B TouKe ¢ abeiuccoil, paBHOIL x,=1.

OTtBer: .

IlorernuanbHaA sHEPTUA Tesa (B IKOYJIAX) B II0JI€ TATOTeHUA 3eMJIU BOJIM3Y €€ I10-
BEPXHOCTH BBIUUCJIAETCA 1O hopmyJie e = mgh, rme m — macca TeJja (B KHJIorpaMm-
Max), & — yCKopeHme cBobogHoro magenus (B m/c?), a h — BwIcoTa (B MeTpax), Ha
KOTOPOI HAXOIUTCS 3TO TEJI0, OTHOCUTEIHLHO IOBEPXHOCTH. I10/Ib3ysich aTOM hopMy-
Jioi, Hanaure h (B m), eciu e = 539 Ixx, m = 11 kr, g = 9,8 m/c2.

OrBer: .

IIBa paboumx mesarOT OAWHAKOBBLIE M3AeIMWsA, BCero 3a 7 4 mpousBeau 140 mTyx.
IlepBoIil pabounii gemaer 3a 1 vac 12 mrryk. CKoIbKO n3nennii nesaer 3a 1 gac BTO-
poii pabounii?

OrBer: .

IIpamasa y = m + 9x nepecexkaeT runepbony y =4 — 4x_9 B ogHOU Touke. HaliguTre 3Ha-

YyeHUe IrapaMeTrpa m, €CJU U3BEeCTHO, UTO TOUKA IIePeceUeHUs UMeeT IIOJIOKUTETIb-
HYIO abcIiucey.

OrBerT: .
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MATEMATWKA. 10 BapuaHTOB 3K3aMeHaLMOHHbIX paboT A/is noarotoBku K EM

IIpaBUIBHYIO UTPATBHYIO KOCTH OPOCAIOT ABaKAbI. VI3BECTHO, UTO CyMMa BBITTABIINX

0uKOB OoJibitie 8. HaifiguTe BepOATHOCTDL COOBITHSA — «IIPU IIEPBOM OPOCKe BBIIAJIO
0oJIbIlie 4 OUKOB» .

OrBer: .

Haiinure HanMeHbIIee 3BHaUeHUE QyHKIUHY f(X) =X + % + 2 ma npomeskyTKe [4; T].

OrBer: .

He 3a6ydvme nepenecmu 6ce omeemvt 6 61aHK oméemoé Ne 1 6 coomeemcmeuu
¢ uHcMpyKyueil no 6bINONHEHUIO pabombl.

ITposepvme, wmob6wvl kKaxdviii omeéem 6blL 3aNUCAH 6 CMPOKE C HOMEPOM COOmMEem-
cmeywu,ezo 3a0anus.

YacTtb 2

Ana 3anucu pewenuii u omeéemoé Ha 3adanus 12—18 ucnoawv3yiime BJIAHRK OT-
BETOB N¢ 2. 3anuwume cHavana HOMeED 6biNOAHAeMO020 3adanus (12, 13 u m.d.),
a 3amem nonHoe 060CHO6aHHOe peuleHue u omeem. Omeemul 3anucwvigéaiime L€MKo
u pa3éopuueo.

a) Pemute ypaBHeHUE cOS (—% — 2x) = —\2sin(x).
3n. @
0) YKaKuTe KOPHU 9TOT0 YPaBHEHUA, IIPUHALJIEKAIIe NHTePBAIy |— 55 "o

B npaBuabuoit nupamuae TABC cropona ocuoBanusa A B paBua 12, seicora TH paB-
Ha 8 - V3. Toura K se:xuT Ha GOKOBOM pebpe TA, TK : KA =1 : 2. Ili1ockocTb, IapaJ-
JeabHasA miaockoctu ABC, npoxonut uepes TouKy K u mepecekaer pébpa TB u TC
B TOuKax @ u P, coOTBETCTBEHHO.

a) Haiigure oTHOIIIEHME ILJIOIAAN YeThIPEXYTrobHNKA BCPQ K IIOMAaN TPEeYyTroab-
Huka TBC.

0) Haiinure 00éMm mupamuasl KBCPQ.

PemruTe HepaBeHCTBO |x2 — x — 1| > |x
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