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NPEAUCIOBUE

Hacrosiee moco6me nmpegHasHaueHO AJIA ITOATOTOBKY NEBATUKJIIACCHUKOB K 9K3aMe-
HY IO MaTeMaTuKe. B mocobOue BKJIIOUEHbI BAPUAHTHI, KOTOPbIE OXBATHIBAIOT B COBO-
KYIHOCTH BCe PaseJibl COAepKaHmsa 00pa3oBaTeJIbHOTO CTaHAAPTa 1 IIO3BOJISIOT IIPO-
BE€PUTH YMEHU I, KOTOPBIMU IOJIKEH BJIAJAETh BLITYCKHUK OCHOBHOM ITTKOJIBI.

CTpyKTypa 9K3aMeHAIlMOHHON padOoThI co3maHa ¢ yUYETOM AuddepeHIInPOBAHHOTO
o0yueHUs B coBpeMeHHOU mkoJse. [{luddepennuanua odOyueHusa HaIIpaBJieHa Ha pe-
IeHne ABYX 3ajau: ()opMUPOBAHUA Y BCEX yUalluxcs 0a30BOM MaTeMaTUUECKOM MO~
TOTOBKHY U CO3JAaHUS YCJIOBUIL, CIIOCOOCTBYIOIIUX ITOJYUYECHUIO YACTHIO YUAIUXCA TOM-
TOTOBKU TOBBINIIEHHOTO YPOBHSA, MOCTATOYHOM IJIs M3YyUYEHUsS MaTeMaTUKU B CpemgHeNn
IIKOJIe Ha TPOQUILHOM YPOBHE.

IJK3aMeHaIMOHHAs padoTa COCTOUT U3 ABYX YacTell, BKIIOUAIOMuX B cedsa 25 3ama-
Huii. Yactsb 1 comep:xut 19 3aganuit 6a30BOT0 YPOBHSA C KPATKUM OTBETOM, YacTh 2 CO-
Iep:kuT 6 3amaHnii ¢ pAa3BEPHYTHIM OTBETOM: 4 3aJaHNA MOBBINIEHHOIO YPOBHS 1 2 3a-
JMaHUA BLICOKOTO YPOBHS CJIOKHOCTH.

IIpum mpoBepke 0a30BOII MaTeMaTHUYECKON KOMIIETeHTHOCTU (dacThb 1) yuammecs
JIOJIXKHBI IIPOJIEMOHCTPUPOBATD BJaJleHe OCHOBHBIMU aJITOPUTMAaMM, 3HAHUE U ITIOHU-
MaHMe KJIIUEBBIX JJIEMEHTOB COJeP:KaHtsdA, YMEHUE MMO0Jb30BAaThCA MAaTeMAaTHUUYECKOUN
3allChI0, IPUMEHATHh 3HAHUS ITPU PEIIeHNY MaTeMaTUYeCKUX 3a7a4, a TaK/Ke UCIOJb-
30BaTh MaTeMaTUUYeCKNe 3HAHUA B MPOCTENIINX TPAKTUUECKUX CUTYaI[UAX.

B aT0i1 yacTu mpeycMOTPEeHHI cieayoire ()OPpMbI OTBeTa: BEIOOD M3 UETHIPEX BapU-
aHTOB, KPATKUH OTBET, YCTAHOBJIEHUE COOTBETCTBUS.

IIpaBusbHOE BHIDOJHEHNE KAXKI0OT0 3amauus yacTu 1 onieHuBaerca 1 6asmiaom. 3azna-
HUEe CUMTAeTCA BLIMOJHEHHBIM, €CJIM YKa3aH HOMEpP BePHOTO OTBETa MJIM BIIMCAH CaM
OTBET, NN IIPABUJIBHO COOTHECEHBI 00BEKTHI IBYX MHOKECTB B 3aBUCHUMOCTH OT THIA
damaHusa. Ecau oTBeT HeBepPHBIN MJIM OTCYTCTBYeET, BhicTaBiasdercsa 0 6amnos. Makcu-
MaJIbHOE KOJIMYeCTBO 0AJIJIOB 3a BHITIOJTHEHNE 3aJaHUH ITepBoii uacTu paboTe — 19.

YacTs 2 HampaBJieHA HA IIPOBEPKY BJaJleHUS MaTepPHaioOM Ha MOBBINIEHHOM YPOB-
He. Eé HasHaueHMe — PaseIuTh XOPOIIIO YCIeBAOIINX IIKOJIbHUKOB IO YPOBHAM IO -
FOTOBKU, BBIABUTH HAaM0OJIee YCIEITHbIX BIITYCKHUKOB, IOTEHIINAIbHBIX KaHIUIATOB
I o0yuyeHUHW B IIPOMUIBHBIX KJAacCaX. JTa YaCTh CONEPKUT 3aJaHUs ITOBBIMIEHHON
caoxxHocTu. OHM HAIpaBJIEHBI HA IIPOBEPKY CJIEAYIONINX KAaueCTB: YBEePEHHOE BJIazie-
HUe OPMaIbHO-OIIePATUBHBIM aJaredpaniuecKuM alnapaToM; YMeHUe PeIluTh IJIaHu-
MEeTPUUYECKYIO 3aJjauy, IPUMeHAA TeopeTuuecKkre 3HaAHUA Kypca reoMeTpuu; YMeHUe
PelInTh, KOMILJIEKCHYIO 3a/lauy, BKJIIOYAIONIYIO B ce0d 3HAHUA U3 PA3HBIX TEM Kypca;
yMeHUte I'PaMOTHO U SCHO 3alHMCcaThb pellleHue, IPUBOAA HeOOXOAUMble MOSICHEeHUA U
000CHOBaHUA; BJIaJleHIE ITTPOKUM CIIEKTPOM IIPUEMOB M CIIOCOOOB PACCYKIEHUMA.

Bce 3amanma yactu 2 TpeOyIOT 3alucU pelIeHW W OTBeTOB. IJ1aBHOe TpeGoBaHMeE
K PelIeHUI0 — OHO JOJIXKHO OBITh MaTeMaTUYeCKU I'PAMOTHBIM, 13 HETO JOJIKeH ObITh
MIOHATEH XOJ PacCy:KIeHUA aBTOpa paboThl, B OCTAJILHOM pellleHre MOKET OBITh ITPO-
u3BOJIbHBIM. IlosTHOTA 1 000CHOBAHHOCTH PACCYKACHUI OI[eHUBAIOTCA HE3aBUCUMO OT
BBIOPAHHOTO MeTona peleHus. Ilpu pemreHnny 3agauym MOKHO HMCIIOJIB30BaTh 0€3 J10-
Ka3aTeJIbCTB 1 CCBHLJIOK JIIOObIe MaTeMaTuuecKue (haKkThl, cofeps;Kaluecs B yueOHUKaxX
1 y4eOHBIX TOCOOU X, TONYIIeHHBIX NI PEKOMEeHIOBAaHHBIX MUHUCTEPCTBOM IIPOCBe-
mesusa PO.

Haunboabiee KoamuecTBO 6aJJI0B 3a BTOPYIO YacTh padoTel — 12. MaKcuMaIbHBINA
0aJji1 3a BBITIOJIHEHME BCell DK3aMeHaImoHHoM paboTsr — 31.



Ha sx3ameHe paspemniaeTcsa MCHOJIb30BATh CIIPABOUHBIE MaTepPUAJIbl: TAOJIUITY KBa-
IpPaToB ABY3HAUHBIX YKCEJ, (POPMYJIbI KOPHEHN KBAaAPATHOIO YPaBHEHUA, PA3JIOKEHU A
Ha MHOKUTEJIV KBaAPATHOTO TPEXUJIeHa, GOPMYJIbI n-T'0 YIEeHA ¥ CYMMBbI N IIePBIX YJie-
HOB apu(@MeTH4YeCKOH! 1 TeOMeTPUUYEeCKOH IIporpeccuii, OCHOBHbBIe (DOPMYJIBI U3 Kypca
reomerpuu. KaabKyJaATOPHI Ha 9K3aMeHe He UCIIOJIb3yIOTCs.

ITonHbIN TepeYeHb 3SHAHUI U YUeHU, KOTOPhIe ITPOBePAIOTC Ha sKk3amene 2021 r.,
npuBenéH B Kogudurarope ajieMeHTOB cofep:KaHuA U TPeOOBAaHUM K YPOBHIO IIOATO-
TOBKH O0yUaIONNXCSA AJIA IPOBEJEHNUA OCHOBHOT'O I'OCYyJapCTBEHHOIO dK3aMeHa, pas-
MeIIIEHHOM Ha caiiTe: www.fipi.ru.

TpeHUPOBOUHBIE BapUAHTHI IIPeJHA3HAUEHBI AJIA TOr'0, YTOOBI JaTh BO3MOYKHOCTH
JII000MY YYACTHUKY 9K3aMeHa U IIHUPOKOM OOIIEeCTBEeHHOCTH COCTABUTh IIPeACTaBJe-
HIE O CTPYKType OyayIieii 9K3aMeHaIMOHHO paboThl, KOJIuUecTBe 1 (popMe 3aJaHUI,
a TakKe 00 MX yPOBHE CJIOKHOCTHU. OTHU CBEJeHUA JAIOT BHINYCKHUKAM BO3MOYKHOCTD
BBIPa0bOTaTh CTPATErnIO MMOATOTOBKY K ciadye dK3aMeHa mo matemaTtuke B 2021 roxy.

B ¢BA3U ¢ BO3MOKHBIMU U3MEHEHUSIMHU B (hopMaTe U KOJINYECTBE 3aJaHUN
peKoOMeHIyeM B IIPoIecce MOATOTOBKH K 9K3aMeHy 00palaThCsa K MaTepuajiaM caiita
o(pMIIMATHHOTO PA3PadOTUYNKA YK3aMEHAIMOHHBIX 3aJaHUH —
deepaIbHOrO HHCTUTYTA MeJarorudyecKnux u3MepeHuii: www.fipi.ru.




WHCTPYKLIMA NO BbIMOJIHEHWIO 3K3AMEHALUOHHOW PABOTbI

IJK3aMeHaIMOHHAas paboTa COCTOUT M3 ABYX YacTel, BKJIIOUAIOIINX B ceba 25 3amaHMii.
YacTtb 1 comep:xut 19 3aganuii, yacTh 2 comep:KuT 6 3agaHmnii ¢ pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHne sK3aMeHaIlMOHHOM Pa0OTEI II0 MaTeMaTHKe OTBOAUTCA 3 Uaca 55 MUHYT
(235 munyT).

OrBeTsl K 3aaHuAM 7 u 13 3anuiiuTe B 6J1aHK oTBeTOB Ne 1 B Buze omgHOM mudphl, KOTO-
pas CoOOTBETCTBYET HOMEPY IPABUJILHOTO OTBETA.

Inst ocTalbHBIX 3aJaHUU YacTH 1 OTBETOM SABJSETCS UMCJIO WU IOCJIEI0BATEIHLHOCTD
nugp. OTBeT 3aNUIINTE B IOJIE OTBETA B TeKCTe PabOThI, a 3aTeM IIepeHecHuTe B OJIaHK OTBe-
ToB Ne 1. Ecaiu mosryuniack OOLIKHOBEHHAA APO0b, OTBET 3ANUIINTE B BUE JECATUUHOM.

Pemenusa 3aganuii yacTu 2 ¥ OTBETHI K HUM 3aIIUIINTe Ha OJaHKe orBeToB Ne 2. 3ananus
MOJKHO BBIIIOJIHATE B JJI000M mopsAake. TeKCT 3afaHus IepennchiBaTh He HaJl0, He00XOAMMO
TOJILKO YKa3aTh ero HoMep.

Bce 61aHKY 3aIOSTHAIOTCA APKUMHU YEPHBIMU YepHUIaMu. J[[lommycKaeTcsa NCIoJIb30BaHIe
reJieBOM MM KaOUJJIAPHON PYUYKH.

CuauaJja BeIDOJIHANTe 3aganud yactu 1. HauaTth coBeTyeM ¢ Tex 3amaHuii, KOTOPbIe BbI-
3bIBAIOT ¥ Bac MeHbIIle 3aTPYAHEHUH, 3aT€M ePeXoauTe K IPYyruM 3agaHuaM. [J1a 9KOHO-
MUY BpEeMeHU IPOoIIycKaiTe 3ajaHne, KOTOpPoe He YAAETCA BLIIOJHUATE CPa3y, U IMePeXouTe
K caenyiomemy. Ecau y Bac ocranerca Bpemsda, Bbl cMoikeTe BepHYTHCA K IIPOIIYIIEeHHBIM
3aaHUIM.

IIpu BeimostHEHUY yacTu 1 Bce HEOOXOAMMbIEe BRIUNCJIEHUA, IIPeoOpPa30oBaHUA BBITIOJTHA-
Te B UePHOBHKe. 3allHCH B YePHOBHKE, a4 TAK}Ke B TEKCTe€ KOHTPOJBHBIX H3MEPHUTEIbHBIX
MAaTepPHAJIOB HEe YUMTHIBAIOTCSA MPHU OLIEeHNBAHNM PaOOTHI.

Ecau 3amganme comepKuUT PUCYHOK, TO HA HEM HEIIOCPEACTBEHHO B TEKCTe Pa0OTHI MOXKHO
BBIIIOJIHATH HeoOxoauMble Bam moctpoenns. PeKoMeHAyeM BHUMATEJILHO YHUTATL YCIOBHUE
U IIPOBOAUTD IIPOBEPKY MOJYUEHHOI'O OTBETA.

IIpu BeIOJIHEeHUN PabOTHEI BEI MOXKeTe BOCIIOJIB30BAThHCA CIPABOUHBIMUM MaTepHUaaMu,
BBIJJAHHBIMUY BMecTe ¢ BapuanTom KMM.

Bannel, monyuenHble BamMu 3a BhIMOJHEHHBIE 3aJaHUA, cyMMHupPYIoTcsa. IlocrapaiiTecs
BBIIOJITHUTH KaK MOKHO OOJIbIIIE 3aJaHNI ¥ Ha0paTh HanboJIbIlIlee KOJINUYeCTBO 0AJII0B.

1 IpOXO0XKIeHU S aTTECTAIIMOHHOTO TOpoTra Heo0XoauMo HabpaTh He MeHee 8 0aJII0B, U3
KOTOPBIX He MeHee 2 0aJIJIOB JOJKHBI OBITH IIOJYUEHBI 3a pelleHre 3aJaHui 10 IreOMeTPUN
(Bamanma 15-19, 23-25).

ITociie 3aBepieHns pabOTHI IIPOBEPHTE, UTOOLI OTBET HA KaKI0e 3aJaHre B OJIaHKaX OTBe-
ToB N2 1 m Ne 2 Ob1s1 3ammucaH Mo IPaBUJILHBEIM HOMEPOM.

Henaem ycnexa!



BAPWAHTbI TPEHUPOBO4YHbIX PABOT

BAPUAHT 1

Yactb 1

Omeemamu k 3adanuam 1—19 aenawomceca wucno uau nocaedosamenvHocmsd Yu@p,
kKomopvwie credyem 3anucamv 6 BJIAHK OTBETOB N: 1 cnpaéa om Homepa coom-
éemcmeéyou,ezo 3a0aHUA, HALUHAA ¢ nepé6oil kaemouku. Ecau omeemom aeénaemces
nocnedosamenvHocmd yupp, mo 3anuuume eé 6e3 npobenos, aanamuix u dpyzux 0o-

omeemcmeuu c npuéedéHHvLMU 6 OJLAHKe 06pa3uamu.

NOJHUMEAbHbLX cum80a08. Kaixicdviiit cumeon nuumwume 6 omoeibHOIl KiemouKe 6 Co-

IIpouwumaiime 6HumamenvHo mexcm u vinonnume 3adanus 1-5.

Ha rpaduke ToukaMu 1300paskeHO KOJTNUYECTBO MUHYT, IOTPAUYEHHBIX HAa NUCXOIAIINE BbI-
30BbI, M KOJMYECTBO I'MrabaiiToB MOOMJILHOTO HMHTEPHETA, M3PACXOJOBAHHBIX a00HEHTOM
B IIPOIIECCEe MTO0Jb30BaHUA cMapTHOHOM, 3a Kaxkabii mecAl 2018 roxa. [[nsa ynobcTBa TOUKH,
COOTBETCTBYIOIIMEe MUHYTAM U rUrabamramM, COeJUHEHLI CIIOIIHBIMY 1 TYHKTUPHBIMU JIM-

HUSAMU COOTBETCTBEHHO.
MUHYTBHI |
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rurabamTel

B Teuenume roga aboHeHT moJib3oBasicA Tapudom «CTaHZAPTHBIN», aOOHEHTCKas ILjaTa
mo Koropomy cocrasiasgeT 400 py06.ieii B mecsai. IIpu ycroBun HaxoKaeHUS abOHEHTa Ha Tep-
putopuu P® B aboHeHTCKY!O miaTy Tapuda «CraHngapTHBINA» BXOIUT:

* IMaKeT MUHYT, BKJIOYaouii 300 MUHYT NCXOAAIINX BLI3OBOB Ha HOMepa, 3aperucTpu-

poBaHHBIe Ha Tepputopuu Pd;

+ maKeT MHTEePHeTa, BKIoUaouii 3 ruradaiTa MOOMJILHOTO MHTEPHETA;

« maker SMS, Brarouaromuii 170 SMS B mecsair;
+ 0e3JINMUTHBIE OecIlyIaTHBIE BXOAAIINE BbI30BEI.

CroumocTh MUHYT, HHTEpHeTa 1 SMS cBepx mmakera ykasaHa B TaOJIHIlE.

Hcxomsanine BHI30OBBI

2,5 py0./mMuH.

MoOuIbHBIN MHTEPHET: JOIOJHUTEeabHbIEe MaKkeThI mo 0,5 I'o

80 py0. 3a makeT

SMS

3 pyO. /T.

AGOHEHT He ITOJIb30BaJICA YCAYraMU CBA3Y B POYMUHTE 1 He 3BOHIJ Ha HOMepa, 3aperu-
CTPUPOBaHHBIE 3a PyOe:xkoM. 3a Bech rox a0oHeHT oTmmpasuy 150 SMS.
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Omnpenennte, KaKne MeCAILI COOTBETCTBYIOT YKA3aHHOMY B Ta0JIMIe KOTHUYECTBY
M3PacXOJOBAHHBIX M'IrabaiToB.

HN3pacxogoBaHHBIE THTA0ANTHI 4TB 1T'b 3T'b 3,56I'b

Homep mecamna

3amnoaHuTe TabJIUIy, B OTBET 3aIIUIINTE IOAPAL YUCIa, COOTBETCTBYIOIIE HOME-
paM MecAIeB, 0e3 TpoOesIOB, BaANATHIX U APYTUX AOMOJHUTEIHHBIX CUMBOJIOB (Ha-

IIpuUMep, AJI MeCsAIleB Mail, AHBaph, HOAOPbH, aBI'YCT B OTBET HYKHO 3aIINCATh YHCJIO
51118).

OrBer: .

|Z| CKoJbKO py0Jieii moTpaTuJ aG0OHEHT Ha YCIAYTH CBA3U B HOAOpe?

OrBer: .

Croubko MecsiieB B 2018 rogy aOoOHEHT He IPEeBLIIIAJ JUMUT II0 IIAKeTy UCXOIs-
IUX MAHYT?

OrBer: .

Croubko mecaArnes B 2018 rogy aOOHEHT He IPEeBHIIIAJ JUMUT HU 110 TaKeTy MU-
HYT, HU 10 IaKeTy MOOMJIBbHOTO UHTepPHETAa?

OrBer: .

B xonme 2018 roga omepaTop cBA3U NPEAJI0KNI aODOHEHTY IIePEeiTH Ha HOBBIH Ta-
pud, yCJI0BUA KOTOPOTO IPUBEAEHEI B TAOIUIIE.

CTouMOCTh IIepexosia Ha Tapud 0 py0.

AOoHeHTCKAadA IIJIaTa B MECSI] 450 pyoO.

B aboHEHTCKYIO0 ILIaTy e:KeMeCsSYHO BKJIIIOUEHBI:

* IMaKeT UCXOAAINX MUHYT 350 MmunyT
* maKeT MOOMJIBHOT'O MHTEPHETA 3,5TB
- maketr SMS 170 SMS
ITocsie pacxomoBaHMSA TAKETOB:
* BXOOAIINE BHIZOBEI 0 py0./mMuH.
* UCXOZAINEe BHI3BOBBI¥ 3 py6./MuH.
* MOOMJIBLHBIN NHTEPHET 200 py06.3a 0,5T'b
« SMS 4 py6. /mT.

* Hexodauwyue 6bl308bL HA HOMEPQ, 3apezucmpuposarHsie Ha meppumopuu PP.



BapuaHt 1 9

AGoHeHT pelltaeT, IEPENTH JU €My Ha HOBBIA Tapud, IOCUNUTAB, CKOJIBKO OBI OH
rmoTpaTuia Ha ycayru ¢BAsu 3a 2018 rox, ecau 6b1 mosb3oBasca uM. Ecau moayaunrcs
MeHbIIIe, YeM OH moTpatu ¢paxrudecku 3a 2018 rox, To aOOHEHT IIpUMeT pellleHne
CMEHUTH Tapud.

IlepeiigéT it aboHeHT HA HOBBIM Tapud? B oTBeTe 3anuInuTe exxeMecAYHY0 ab0-
HEHTCKYIO IJIaTy 10 Tapudy, KOTOpbIi BbIOepeT aboHeHT Ha 2019 rog.

Orser: .
|I| HaiinnTe 3HaueHne BRIPpAKeHU Le’l
1+ 5
Orser: .

OpmHO U3 yncen @, @, \/%, V47 ormeueno Ha IIPAMOI TOUKOI A.

: ® : —>
5 6 7
Kaxoe aTo unciao?
1)28
2) V33
3) V38
4)\47

OrtBerT:

15.a9

. a
HaiignuTe 3HAUEHNE BHIPAKEHNA ——— DK @ = 4.
a

OTtBer: .

|I| Pemure ypaBuenue 6x> + 24x = 0.
Ecnu ypaBHeHUEe mMeeT 0ojiee OJHOTO KOPHSA, B OTBET 3aIUINNTE MEHBIINN U3

KOpHEeIA.
Orser: .
B marasune kaunnropapos npogaérca 200 pyuek: 31 kpacHasa, 25 3en€HBIX, 38 du-

0JIETOBBIX, OCTaJIbHbIE CUHUE U UEPHBIE, UX NOPOBHY. HalinuTe BepOATHOCTH TOTO,
YTO CJIyYalfHO BEIOpaHHASA B 3TOM MarasmHe pyuYKa 0yaeT KpacHOM MJIK YEPHOI.

OrBer: .
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YcTaHOBHUTE COOTBETCTBHME MEKAY rpaduraMu QYHKINN 1 GopMyaaMu, KOTOPbIE
UX 3a7a0T.
I'PA®UKU
A) YA b) Ya B) YA
1,,
0 1 x 1-
/ 1 N ]I- A
0| 1 x 0 x
DdOPMVJIBI
1
1) y=—5% 2) y=-x2-2 3) y=1x
B Tabauie moa Kaskmoi OYKBOM YKAaKUTE COOTBETCTBYIOIINIT HOMED.
A|B|B
OrsBer:
Ha aBTOMOOMJILHOM HIMHE ¢ HOMOIILIO CIeINaJIbHON MapKI-

POBKU yKasaHbI e€ padmepbl. Hampumep, 265/60R18. IlepBoe
YKCJIO O3HAUAeT IMPUHY HINHBI B B MuIuMerpax (CcM. puc.).
Bropoe uncao o3HauaeT OTHOIIEHE BLICOTHI MPOMUId MuHLI H
K IIHPUHE IMIWHBI B IIPOIeHTaX. ByKBa o3HauaeT KOHCTPYKIIUIO
muHbI (R — paauaJbHBIA TU), a ITocJeHee YMCJIO O3HaYaeT -
amMeTp o000a KoJeca d B JIOMMAax.

B nmacmopre aBTOomMoOuUNA «Jlama-Kanmua» ykasaHa MapKu-
POBKa peKoMeHIoBaHHBIX 3aBoaoMm muH: 175/70R13. Haiigure
auamMeTp KoJseca D sToro aBTroMoouisa. B ogaom grofime 25,4 MM.

OrBeT naiiTe B cCAaHTUMETPaAX, OKPYTJINB JI0 I1€JIOTO 3HAYEHU .

OrBer:

YKaKuTe HepaBeHCTBO, KOTOPOE He HMeeT Pellle .
1)x2+6x—-51>0
2)x2+6x—-51<0
3)x2+6x+51>0
4)x?+6x+51<0

OrBer:




