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EI'D mo marematuke € 2015r. mpoxoautr Ha 06a3oBOM U MHpOPUIBHOM
YpOBHsIX. BBIOOp YpOBHSI OCYIIECTBIISIET CaM YYaCTHUK 3K3aMEHA B COOTBETCTBUU
C JanpHEHIIeN TpaeKTOpHel mpoaosKeHus: o0pa3oBanus. [Ipu 3TOM BaXKHYIO pOJIb
UrpaeT npaBuiibHas nMpodeccuoHanibHasi OpUEHTALUS U TIOMOIIh YUYUTENS B OLIEHKE
ypoBHs noarotoBku yuenuka. B KUM EI'D no marematuke npopuiabHOTO ypOBHS
MIPOBEPSETCS COOTBETCTBUE TIOJIFOTOBKH 3K3aMeHyeMbIX TpeboBaHusim OI'OC
yrayOJEHHOTO YPOBHS TI0 MaTEeMaTUKE M TOTOBHOCTh K MPOAOHKEHHUIO
oOpa3oBaHus B By3aX IO CIEIHAIBHOCTSM, JJi1 00y4eHHUs] Ha KOTOPBIX TpeOyeTcs
MOBBIIEHHBI YPOBEHb MAaTEMAaTHYECKOM MOATOTOBKM W MPH MOCTYIUICHUU
Ha KOTOPBIE YYUTBHIBAECTCS PE3YJIbTAaT MO MATEMATHUKE, B YAaCTHOCTU OBJAJCHUE
YMEHUSMH TMPUMEHATh MOJYYCHHbIE 3HAHMS MPU PEIICHUH 3a/1a4 U3 CMEXHBIX
oOnacteld, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIEHUS, MPUMEHSTHh IOTYYCHHbIE
3HAHMST B M3MEHEHHOW M HOBOM CHUTyalMsiX, B TOM 4YHUCJIE IPU PELICHUU
NpPaKTUYECKUX  3a7ad, a TaKKe pPa3BUTOCTh  JIOTUYECKOIO  MBIIIJICHUS
U cOpPMUPOBAHHOCTh YMEHUS paboTaTh ¢ pazinyHoi nHpopmauein. GopmanbHO
MMEIOIIAsICsl BO3MOXKHOCTh BBIOOpa 3K3aMeHa MpPO(UIBHOTO YPOBHS YYEHHKAMHU,
U3y4aBIIMMU Kypc MaTéMaTUKU Ha 0a30BOM YpOBHE, JIOJKHA ObITh MOJKpEIUICHA
BBICOKMM YpPOBHEM HCXOJHOW NOJIrOTOBKM Ha 0a30BOM YpOBHE, I'PaMOTHBIM
IUIAHUPOBAHWEM 3Talla WTOTOBOIO IOBTOPEHHsS, BKJIKOYAIOIIMM, B TOM YHCIIE,
MHTEHCUBHOE u3ydeHHe HeoOxoaumbix TeMm. EI'D mo martemaruke 0a30BOro
YPOBHs IpeJHA3HAYeH 1 TeX, KTO He IUIAHUPYeT IMOCTynaTb B BY3
WIH TUTAHUPYET MPOJOJDKEHHE 00pa3oBaHUs MO CHELHUAIBHOCTSIM, AJIs 00y4YEeHHUs
Ha KOTOPBIX HE TpeOyeTcs MOBBIIMICHHAs MaTeMaTHYeCKasi MOATOTOBKAa M 9K3aMEH
[0 MaTeEMAaTUKE He yuuThiBaeTca npu nocrymennd. B KM EI'D nmo matemarnke
0a30BOro ypoBHsI mpoBepsieTcs noctuwxkenue pe3ynbratoB @I'OC 6a30Boro ypoBHs
0 MaTEMAaTUKE C aKLUEHTOM Ha OBJAJCHHE YMEHHSIMHU MPUMEHSATH MOITYYEHHBIE
3HAHMS HA NPAKTUKE M NPUMEHSATh MaTEeMaTUYeCKH anmapaT B MAacCOBBIX
IYMaHUTAPHBIX Mpodeccusik, a TakXKe PA3BUTOCTh JIOTMYECKOTO MBILIICHUS
1 c(hOPMHUPOBAHHOCTh YMEHUS pabOTaTh C pa3IMUHON HHPOPMALIKEH.

Kak orMeyeHo BbllIe, BHIOOP YPOBHS 3K3aMEHa OCYILECTBISETCS
YYaCTHHKOM »HK3aMeHa. YcremnHoe npoxoxaeHue EI'D mpoduibHOro ypoBHS
BO3MOYKHO TOJIBKO B CJIy4ae XOPOIIEH MaTeMaTUYE€CKOM NOATOTOBKH, ITOJYYEHHOU
B XO0JI¢ M3yuyeHUusl yriyOJeHHOro kypca mareMaTuku. OnHaKo, BaXKHO u30erartb
HEOMpaBJIaHHON 0O0sI3HU BRIOOpA IK3aMeHa TPO(PHIBHOTO YPOBHS; TaK, CTATUCTHKA
MOKa3bIBACT, YTO €CJIM YUYEHUK YBEPEHHO BBIMOJHIET 0€3 OMMOOK MpPaKTUYECKU
Bce 3amaHuss EI'D 06a30BOro ypoBHsA, TO TOCI€ HEOOJbIIONW MOATOTOBKHU
OH YBEpeHHO cMoxkeT HaOpath 60—70 6aimoB Ha EI'D npoduinsHOro ypoBHs, a 3T0
C Y4YETOM COXpaHEHHUsl pe3yJibTara Ha MPOTSHKEHUM YEThIPEX JIET CYIIECTBEHHO
pacumpsieT BbIOOp TPAaeKTOPHUH MPOJAOHKEHHS 00pa30BaHUs.

Pa3ymeercsi, MHOTME THIUYHbBIE OIIMOKH, TAaKHME€ KaK HEBEPHOE MPOYTEHHE
YCIOBHUSL 3aJaud  WId apudmeTnyeckue OmuOKH, OCOOCHHO Tipu pabdote
C OTpULATEIBHBIMHM YHCIIAMH, XapaKTepHbI sl yyacTHUKOB EI'D mo maremaruke
KaKk 0a30BOro, Tak W MTPOQPWIHLHOTO ypoBHs. TeM He MeHee M ynoOCcTBa
WCITOJIb30BAHUSI HACTOSIIHUX METOJWYECKUX PEKOMEHIALMI OHHU IPECTaBIECHBI
pa3zenbHO M0 KaXKIOMY YPOBHIO.



Crnemyer OTMETWUTH, YTO HAMETHBIIMNCA POCT TMOHUMAaHUS B OOIIECTBE
BOKHOCTH POJIM KAYECTBEHHOTO MAaTeMaTUYECKOro oOpa30BaHUs JJI YCIEIIHOM
Kapbepbl B COBPEMEHHOM IM(POBOM MHpE, YBEIMYECHHE KOJIMYECTBA MECT
COBPEMEHHBIX BOCTPEOOBAaHHBIX U MPECTHIKHBIX CIEHUATBHOCTIX B BY3aX,
rjae Tpedyercs BBICOKHMM pe3ysbTaT dK3aMeHa Mpo(UILHOTO YPOBHS, POCT OXBaTa
yrayOJeHHBIM KypcOM H3Y4YEHHUsI MaTE€MaTUKH CO3/Aal0T XOpolryr 0a3y s
MOBBIIICHUS PE3YIbTATOB B OJIMKANUIITUE TOBI.

EI'D 2025 r. no mareMaTuKe NpoQUIbHOI0 YPOBHA

Bapuant KM no marematuke Mpo(HILHOTO YPOBHSI COCTOST U3 JBYX
yacTel W BKiIo4ad B ce0s 19 3agaHuii, KOTOpble pa3iuyaluch MO COAEPKAHUIO,
CJIO’)KHOCTU U KOJINYECTBY 3aJaHUM:

— yacth 1 comepkana 12 3amanmii (3amanust 1-12) ¢ kpaTkuM OTBETOM
B BUJIE LIEJIOTO YKCIIA WJIM KOHEYHOM IeCITUUHON Apoou;

— 4acTh 2 cojepkana 7 3amanuit (3amanust 13—19) ¢ pa3BepHyThIM OTBETOM
(moyHas 3aMuch penieHus: ¢ 000CHOBAHUEM BBITIOJIHEHHBIX JIEHCTBUMN).

3agaHus yactd | HampaBiieHbl Ha MPOBEPKY TOTOBHOCTH 3K3aMEHYEMBIX
K TPOJIOJDKEHHIO O00pa3oBaHUsi B By3aX [0 MAacCOBBIM TEXHUYECKHUM,
sKOHOMHYEeCKUM © |T-cnenmanbHOCTAM. 3ajaHuss 4YacTd 2 TpeHa3HA4YEHbI
JUIS. TPOBEPKH TOTOBHOCTH DJK3aMEHYEMBIX K MPOJOJDKEHUI0 00pa3oBaHUs
B BEIYIIMX BYy3aX MO TEXHUYECKUM, €CTECTBEHHO-HAYYHBIM, MAaTEMAaTHYECKUM,
SKOHOMHUYECKUM, |T- U IpyruMm crnenuanbHOCTAM, IJie HYKEH BBICOKHMU YpOBEHb
BJIQJICHUSI MATEMAaTUUYECKUMH 3HAHUSIMHU.

3agaHuss OTHOCSTCA K TpeM YydeOHbIM Kypcam: «AnreOpa u Hauana
MAaTEMATHYECKOr0 aHanu3za» — 12 3amanuit; «[eomerpusi» — S5 3anaHuil;
«BeposTHOCTb U CTAaTUCTUKA» — 2 3aJaHUS.

3ananus Bapuanta KM EI'D pacnpenenieHbl 10 YPOBHSIM CIOKHOCTHU:

—vyvacTh 1 comepkana 7 3amgaHuii 0a30Boro ypoBHs (3amanus 1-4, 6-8)
¥ 5 3a71aHni TIOBBIICHHOTO YPOBHS (3amanus 5, 9—12);

—4acTh 2 cojepkaja 5 3aJaHuii MOBBIIICHHOTO ypoBHs (3amanus 13-17)
U 2 3a/1aHKs BBICOKOTO YPOBHS CJIOKHOCTH (3amanus 18, 19).

[TpaBusibHOE BBITIOJIHEHUE KAXI0TO U3 3ajaHuil 1—12 oneHuBasiocs 1 Gaiom.
[IpoBepka BbImonHEHWs 3amanuid 13—19 mnpoBommnace 3KcnepramMu Ha OCHOBE
pa3paboTaHHOM CHUCTEMBI KpUTEpUEB OllcHUBaHUs. [logHOE TpaBWIbHOE pelIeHHUE
Ka)xaoro u3 3aganuii 13, 15 u 16 oneHuBanock 2 OayuiamMu, KaXkJIoro U3 3agaHui 14
u 17 — 3 Oamwtamu, Kaxkaoro u3 3amanui 18 u 19 — 4 OGayutamu. MakcuManbHBIA
MIEPBUYHBIN 0asUT 32 BHITIOJHEHUE SK3aMEHAITMOHHON paboThl — 32.

Ha BeImonmHeHne sKk3aMeHAIIMOHHON pabOThl OTBOAMIOCH 3 Yaca 55 MHUHYT
(235 mMunHyT).

MunumaneHbId  TOpPOTOBBIM  TepBuuHBIA  Oamm  EI'D  mo  maremaruke
pO(UIBHOTO YPOBHS — 5; MUHUMAJIHHBIN ITOPOTOBBIN TECTOBBIN OamuT — 27.



B conepxxannn KM 2025 r. o cpaBHeHHIO ¢ MoAeibio 2024 1. U3MEHEHUI
HeT. CtpykTypa yactu 1 KM coxpanunace: nepBbiit 6510k «I'eoMeTpusi», BTOPOi
0ok «BeposSTHOCT, W CTaTUCTHKA», TpeTUl, Haumbonee OOBEMHBINH, OJIOK
«Anrebpa u ¢GyHkuuu». Takas CTpyKTypa MO3BOJISIET YYaCTHUKY 3K3aMeHa
3¢ (}EeKTUBHO pacmpenenuTh OTBEICHHOE Ha paldoTy BpeMsl Ha BBINIOJHEHUE
3aJlaHul B TEMAaTHYECKHUX OJIOKaXx.

KiroueBsie utorn EI'D mo marematuke mpodunbHOro ypoBHs B 2025 r.
CJIEYIOILHE.

Poct na 30 Thicsuy BbIOOpa MaTeMaTUKH MPOQPHIBHOTO YPOBHS YYaCTHUKAMU
EI'D, HexkoTopoe cokpamieHue yrciia caaromux EI'D 6a30Boro ypoBHs.

Poct Ha 18 ThIcAY uMciIa NOTEHLHAIBHBIX aOUTYpPHEHTOB MAaCCOBBIX
umkeHepHbIx U [T-cnenuanbHocTel (HaOpaBmux He MeHee 60 6amIoB). ITO YUCIIO
BIIepBbIe TpeBbICHIIO 184 Thicsiun uyesnoBek (6onee 60 % BceX Y4YaCTHUKOB).
[IpoBeneHHBIN aHATU3 TOKA3bIBAET, YTO 3TU BBIIIYCKHUKH YCIIEIIHO BBITOJIHSAIOT HE
TOJIBKO IIPOCTHIE 33JaHHUSl C KPaTKUM OTBETOM, HO M 3aJaud C PAa3BEPHYTHIM
OTBETOM. THNHMYHBIN pe3ynbTaT Takoro yyactHuka EI'D — ycneniHoe BbINOJHEHUE
HE MeHee 9 3ajaHuil ¢ KpaTKUM OTBETOM M PEIICHHE HE MEHEe JBYX 3ajad
C pa3BEpPHYTHIM OTBETOM.

CymiecTBEHHOE COKpalleHUE JOJIM HE NPEOJOJIEBIIMX MHHUMAIbHOTO
Oaja, 4TO OCOOEHHO BaXXHO C YYETOM pOCTa YHCIIa BBIOPABIIMX HK3aMEH
IPOQHUIBHOTO YPOBHS

Cy1iecTBEHHOE COKpaIllEHHE JOJIM HE MPEOJO0JIEBIIMX MOPOra MOCTYIUICHHUS
B BY3hI (40 6aJ110B).

Takke Ba)KHO OTMETUTH 3aMETHOE CHIDKEHHUE JIOJIM HAOpaBIIUX HETOTHBIN
O6amn mo 3amaHusM 14-16 wactu 2, 4TO TOBOPUT O POCTE MaATEMATHYECKOM
KyJIbTYpPhl YYaCTHHUKOB JIK3aMEHa, KOTOPbIC CTaJIM 3aMETHO 4Yalle JTOBOAHUTH [0
KOHIIA BBITIOJTHEHUE 3aJ[aHus, B KOTOPOM HaiIeH MyTh pelIeHus], n3deras ommuodoK
B BBIKJIaJIKAX W HEIO0YETOB B 00OCHOBaHMsX. K cokaleHuto, ciaeayeT OTMETUTh
OMPENICNICHHBI  POCT HEMOJHBIX OaJyioB B 3adaHuu 13, CBs3aHHBIN
C HEOXKHMJIaHHBIM BCTUIECKOM KOJIMYECTBa PabOT, B KOTOPBIX MPU BEPHOM PEIICHHUH
NMyHKTA @ B MYHKT€ O TPUBOIUTCS TOJBKO OTBET, YTO, MO-BHAMMOMY, CBSI3aHO
C HEBEPHBIMH PEKOMEHAAIUSAMHU, pPa3MEMICHHBIMH I YYaCTHUKOB OJK3aMeHa
B NHTEpHETE.

IIpu »>TOM coxpaHuiach BbICOKas auddepeHupyromas CcrnocoOHOCTb
BBICOKOOQTFHBIX 3aJaHHA, YTO OYECHb BAXHO JUII OOECIICUCHHS IPOBEICHUS
oTOopa aOWUTYypHUEHTOB B BEIyIIHME BY3bl 0€3 HCIOIH30BAHUS JTOTIOTHUTEIHLHBIX
BCTYMHUTEIBHBIX HCIBITAHUM MO0 MaTeMaTHKe, B KOTOPHIX MUMEIOT MPEUMYIIECTBA
BBIMTYCKHHKH IIIKOJI M3 PETHOHA, TJIe HAXOIUTCS BY3.

Cnemyer Takxke OTMETHTb, YTO YYACTHHKH OK3aMEHa OYEHb XOPOIIO
CIPAaBWIKCh C 3alaHUsSIMU 1O (PYHKIIMOHAIBHON TPAaMOTHOCTH, TO BEPOSTHOCTH
U CTaTHCTUKE, a TaKXke C 3aJaHUsSIMH Ha paboTy C BEKTOpaMH — IO pas3jiesiam,
KOTOpbIe 0COOCHHO BaXKHBI TSl TalibHelero oopasosanus B I T-chepe. Poct uncia
aOUTYpUEHTOB TEXHUYECKHUX BY30B — PE3yJIbTAaT YCIENIHOW pPabOThl y4YUTEINEH,
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B TOM YHCIIC TI0 pPeaTu3alii YIiyOJIeHHBIX KypCOB MAaTeMaTUKHU, MOAKPETICHHBINA
HAa  3aBeplIaloONIeM  JTalne  peaju3aiuedl  MEeXBEJOMCTBEHHOTO  IPOEKTa
PocoOpnanzopa, Munnpocsemienus 1 MunoopHayku Poccum mo obGecrnieueHuto
yuduTeNed W IIKOJIHHUKOB  KAUECTBEHHBIMM  OECIIaTHBIMHU  3JIEKTPOHHBIMU
MaTepuagamu 1no noaroroske k EI'D nmo maremaruke.

bonee 11 % yuactHukoB EI'D 2025 r. mokazanu pe3yJsibTaTbl B JUAIa30HE
81-100 G6amnoB, uyto HIXKe pe3ynbrara 2024 r., HO BIBOE BhIIIE pe3yiabTaTa 2023 1.

B 2025 r. 3akpenunace 3aMeTHas MOJOXKUTENIbHAS JUHAMUKA PE3YJbTATOB,
Habmogaemas nocnenuaue 11 ger. Beipocnu 1o y4acTHUKOB, BEPHO PEIIAIOLINX
KaK 3aJady [0 TEOPUM BEPOSITHOCTEN 0a30BOT0 YPOBHs, Tak U OOJ€€ CIOKHYIO
3a/1a4y Ha 3HaHUE BEPOSATHOCTHBIX (opmyid u dakToB (okoyio 72 %, menee 50 %
B 2022 1.).

CoxpaHWiics JOCTUTHYTBI BBICOKMI YpPOBEHb BBIIOJHEHUS 3aJlaHUN
Ha [OHUMMAaHUE CBOWCTB  NPOU3BOAHON, Ha pabOTy €  BEKTOpaMmu
U CTEpEOMETPUUECKHX 3aJjaHui yacTu 1 sx3aMeHa.

K coxaneHuro, moka e€mie COXpaHSeTCs Ha HHU3KOM YPOBHE IIPOLICHT
BBINIOJIHEHUS 33JaHUM 110 CTEPEOMETPUM B YacTH 2 DJK3aMEHA W 3aJaHui
C MapaMeTpoM, BaXHBIX I NPOJOJDKEHUs OOpa3oBaHUsS IO WHKEHEPHBIM
CIEIUAIBHOCTSIM.

Pesynbratel EI'D  CBHIETENBCTBYIOT O JOCTATOYHO BBICOKOM YPOBHE
COOPMHPOBAHHOCTH Y  BBIIYCKHUKOB METANPEAMETHBIX YMEHUH. DTOMY
CIIOCOOCTBYET XapaKTep COAEp)KaHUS 3K3aMEHAIIMOHHBIX 3aJaHUl, TPEOYIOIIHX
paboTel ¢ MH(pOpMalMel, MPEACTABICHHOM B pPa3lIUyHBIX (popmMax — TEKCTax,
rpadukax, cxemax, Tabnuuax. B psne ciydyaeB 3k3aMeHyeMble CaMOCTOSITEIBHO
TPaHC(HOPMHUPYIOT YCIOBUE 3aJaul, BBISBISIOT B3aUMOCBSI3b MEXAY BEIUYMHAMU
U MPEACTABIISAIOT €€ B BUJIE YAOOHBIX U1l aHalu3a TaOIHIl WM CXeM. 3aJaHus 110
TEOPUU BEPOSTHOCTENM M 3alaud C DJIEMEHTAaMU 3KOHOMHYECKOIO COAEp KaHUs
JIOTIYCKAlOT KCIOJb30BaHUE JEpeBa BO3MOXHBIX BApUAHTOB M TaOIUL, 4YTO
IIKOJBHUKM YCIICIIHO TPUMEHSAIOT. B 3amaHusAX Ha BBISBICHHE YHMCIOBBIX
3aBUCUMOCTEN Y4aCTHUKHA 0a30BOr0 M MPO(HUIBHOIO YPOBHEW IEMOHCTPHUPYIOT
MCCJIEI0BATENbCKUE HABBIKU M YMEHUS MH()OPMAIMOHHO-IOTUYECKOTO XapaKTepa.
CrpykTypa sK3aMeHa, OpTaHU30BAaHHASI B COOTBETCTBUHU C PA3JAEIaMU IIKOJBHOTO
Kypca MaTE€MaTUKH, CIOCOOCTBYET 0Oo0jiee€ TOYHOM OLIEHKE CTENEHU CIIOKHOCTH
3aaHUM, a TaK)Ke T[OMOraeT Y4YallUMCSl BBICTPAWBaTh  ONTHUMAJIbHYIO
MOCJIEA0BATENBHOCTh U AJTOPUTM HMX peElIEHHs. AHaIu3 MOKa3bIBAE€T, YTO MpHU
ONpENENCHHON MO3UTUBHOM JIMHAMUKE BCE €Ll BBICOK MPOLEHT OIIHUOOK,
CBA3aHHBIX C HEBEPHBIM NPOYTEHUEM YCJIOBUS 33Ja4d M  BBIIOJIHEHHEM
apumernyeckux BblUUCIEHUN. CremayeT, B YaCTHOCTH, M30eraTh BBIOJHEHHUS
JNEUCTBUN «B YME» U BBIIOJIHATH IPOBEPKY MOJYYEHHOI'O OTBETA.

BaxxHocTh cucTeMaTH4eCKOro M3y4YeHHs] Kypca IeOMETpHH OOYCIIOBIIEHA,
B TOM YHCJIE€ Pa3BUTHEM T'€OMETPUYECKON UHTYHUIMH, CTOJIb BAXKHOM AJis Oy AyIIMX
uHxkeHepoB. HameTuBIIMICS pOCT BBIMOIHEHUS! TEOMETPUUYECKUX 3a/laHuid yactu 1
MO3BOJISIET OXHUAATh POCT BBIMOJHEHHUS W TEOMETPUYECKUX 3aJaHUil yacTu 2,
HO TOJIBKO B CIydae, €CIIM CHU3HUTCS BIUSHHE HEONPABOAHHOIO JIOKHOTO
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MPEACTABICHUSI O HEBO3MOXKHOCTU TMOJYy4YEeHHUs Oa/iOB 3a YCIEIIHOE pEUICHUE
YKa3aHHBIX 33/IaHUM.

K coxaneHuto, K HEraTUBHOW TEHACHUMU 3aMEHbl TEMaTHYECKOTO
NMOBTOPEHUS W Pa3BUTHS yMEHUS pelaTh 3aJaHusi 4YacTu 2 9SK3aMeHa
«TPOPEIIMBAHUEM) BapUaHTOB MPOLUIBIX JIET J00aBWIOCH HEOIpPaBIaHHOE
JIOBEpHE K BUAECOpOJIMKaM B ceTh VHTepHeT ¢ sIKoObl MPOTrHO30M THIIA 3a/IaHUN
yactu 2. JlaBags CBOMM YyYEHUKaM KIOHUPOBAHHbIC BapHaHTBl  OJUH
3a  JOpyruM, Y4YUTeNb J0oOMBaeTCs, Kak €My KaxkeTcs, O0e3yCIOBHOTO
u Oe3yKOPHM3HEHHOTO BBIMOJHEHHUS pa0dOT TOYTH BCEMH YyYallUMHUCS Kiacca.
A Ha Jene 3aMEHa CaMOCTOSITEJIbHOTO  BBINOJIHEHUSI  TPEHHPOBOYHBIX
pa3HOOOpa3HbIX 3aJaHUM MPOCMOTPOM BHUAECOPOJIMKOB CO3AAET WIUIIO3HIO TOTO,
YTO IIKOJBHUKUA TOTOBBI K crade EI'D, um Takoe e BIEYATICHUE BO3HHUKAET
y CaMHUX IIKOJbHUKOB U UX POJIUTENEH.

[TOTHOLIEHHO TTOATOTOBUTHCS K 3K3aAMEHY MOKHO, JIUIIb U3y4Yasi MATEMATUKY
BO BCEM pPa3HOOOpa3Wu €€ METOJIOB: HEOOXOIWMO YAENATh JOKHOE BHUMAaHUE
Pa3BUTUIO JIOTMKM M MaTEMAaTUYECKOM peddh, B TOM YHUCIE YCTHOM, YMEHUIO
BBIpQ)XKaTh MBICIM HAa OyMare JOXOAYMBO, MPOCTO M JOKazaTeiabHO. B 3Tom
yY4aCTHHKaM 3K3aMeHa MOTYT MOoMoub OTKpbITHIM Oank DUIIM, cOopHuku 3amay
Y BAapUaHTOB, €CJIIM MX HCIOJb30BaTh KAK MCTOYHUK HJEU U JUISI MPOBEPKHU
COOCTBEHHBIX JIOCTHKEHUH, HO HE KaK KOJUICKIIMIO PETIETUIIMOHHBIX MaTepUAJIOB.

Hwxe paccMOTpeHbl pe3ynbTaTbl BBINOJHEHHS TUIHMYHBIX — 3aJaHUA
npoduibHoro EI'D nmo maremartuke B 2025 1. ¢ METOAMYECKUMU PEKOMEHIAIIUSIMU
K TEM U3 HUX, PE3YyJIbTAT BHITTOJIHEHUS KOTOPHIX MOT ObI OBITH JIyYIIIE.

B Tabnuue 1 npuBeneHbl pe3ynbTaThl BHIMOIHEHUS 3aAaHUN MPO(UIBHOTO
EI'D o Temam.

Ta6numa 1
Kon Ha3Banue Tembl Ne B |Yposenb| Cp. %
TEeMBbI KM BBIII.
7.1 |®urypsl Ha IOCKOCTU 1 b 82
7.5 |KoopauHaTsl U BEKTOPHI 2 b 93
7.4 |Tena v OBEepXHOCTHU BPAICHUS 3 b 68
6.2 |BeposiTHOCTB 4 b 95
6.2 |BeposTHOCTB 5 I1 65
2.4 |lloxazarenbHbIe U JIOTapU(DMHUUECKUE YPAaBHECHUS 6 b 95
1.3, |Apudmerndeckuil KOpeHb HATYypaJIbHOW CTEMEeHW. 7 b 84
1.6, |delictBuss ¢  apuPMETUYECKUMH  KOPHSIMHU
1.8 |[HarypampHOW  crtemenu.  Jlorapupm  ymcna.
JlecaTnyHple W HaTypalibHbIe  JIOTapU(MBIL.
ITpeoOpazoBaHye BEIpAKESHUIN
4.1, [IpousBogHas GbyHKIUY. [TpousBoyubie| 8 b 76
4.2 |3IIeMEHTapHBIX (b yHKIHIA. [Ipumenenue
MPOU3BOTHOMN K HUCCJICIOBAHUIO byHKIMN
Ha MOHOTOHHOCTb M OJKCTpeMyMbl. HaxoxmeHue
HarOOJIBIIIET0 ¥ HAMMEHBIIETO 3HAYCHUH (PYHKIINU
Ha OTPE3Ke




Kon Ha3Banue TeMbl Ne B |Yposenb| Cp. %

TeMBI KM BBbIII.
2.2 |UppanuoHanabHble ypaBHEHUSI 9 I1 83
2.1 |llenbie u ApoOHO-paIIMOHATBHBIC YPABHEHUS 10 I1 74
3.3 |CrenenHass ¢yHKIUS C HATypadbHBIM W menbiM| 11 I1 79

nokazaresneMm. Ee cBoiicTBa u rpaduk
4.1, |IIponsBogHas GbyHKIIH. [TpousBoansie| 12 I1 80
4.2 |preMeHTapHBIX GbyHKITHA. [Ipumenenue

IMPOM3BOJIHOM K HCCIeqoBaHUI0 (GYHKIMN Ha
MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxnenwue
HauOOJIBIIETO U HAMMEHBIIIETO 3HaUYCHU N (QyHKITUU

Ha OTpE3Ke
2.3 |TpuroHoMmerpuyeckue ypaBHEHUS 13 I1 43
7.3 |MHoOrorpaHHUKHU 14 I1 6
2.7 |Iloka3zarenpHble U TorapudmMuieckie HepaBeHcTBa| 15 I1 19
1.2, |ParmmonaneHble  ywnciaa.  OObIkHOBeHHBIE  u| 16 IT 18
1.8, |mecsTuuHble OpOOH, TPOIEHTH, OECKOHEYHBIE
2.1 |mepuoamydeckue poowu. [IpeoOpazoBanue

BelpaxkeHuil. Lleaple u  ApoOHO-panMoOHaIbHBIE

ypaBHEHUs
7.1 |®urypsl Ha IIOCKOCTU 17 I1 8
2.10 |YpaBHeHus, HepaBeHCTBAa ©  cucTeMbl c¢| 18 B 2

napaMeTpamu
1.1, |Harypaneasie u mensie uyucna. llpusnakum| 19 B 2
1.8 |memumoctm menbix umcen.  I[IpeoOpa3oBanue

BBIPAKEHUN

Jns ananu3za BeimoaHeHus 3aganuii KM EI'D mo wmarematuke
npoUILHOTO YPOBHSI HCIIOJIL30BaHbl HWJUTFOCTpAIlMU C 33JIaHUSIMHA  BapHUaHTOB
2025 r. Kaxxgoe u3 MCIIOJIL30BAHHBIX JJI9 aHaAJIM3a 3aJaHUM BBIITOJHSIA HE MEHEe
8000 yyacTHUKOB 7K3aM€Ha U3 Pa3HbIX PETHOHOB.

Pasznea «I'eomerpus»
3ananus 1, 2 u 3 ¢ KpaTKUM OTBETOM 0a30BOT'O YPOBHSI.
3amanue 1 — reoMerpuueckas 3aJada, MPOBEPSIOIAs  YMEHMS:
MCIIOJIb30BaTh MIPU PEUICHUU 3aJlay U3y4YeHHbIC (DAKTHI U TEOPEMBI MJIAHUMETPHH;
BBIYHCIIATh TE€OMETPUYECKHE BEJIWYMHBI (JJIMHY, Yroj, IJIOIIa/lb), HCHOJIb3Ys
U3y4EHHbIE (POPMYJIIBI U METO/IBI.




Ilpumep 1
B tpeyronpauke ABC yrom C paBeH 55° C
AD — OucceKTpuca, yroi CAD . paBeH 29°.
Haitnure Benmuuuny yrina ABD. Otser naiite D
B Ipajycax.

Ipumep 2
OcTpbiit  yroix B IPSIMOYTOJIEHOTO C
TpeyroibHuka ABC paBeH /0°% Haiigure

BEJIMYMHY yria Mexnay Ouccekrpucort CD wu
Meauanoit CM, mpoBenEHHBIMU W3 BEPITUHBI

npsimoro yrima C. OTBeT naiiTe B rpagycax.
IIpumep 3
B tpeyronmsauke ABC ctoponst AC u BC C
paBubl, yron C pasen 168°, yrom CBD
BHelIHMNW. Haknure BenuuuHy yria CBD.
OTBeT gaiiTe B rpaaycax. A B D
Kommenmapuu. 3aganue BepHO BBIMOIHWIM Oonbine 80 % y4acTHUKOB
sk3amMeHa. OCHOBHbIE OIIMOKM 3aKIIOYaIMCh B HEBEPHOM IPOYTCHHH YCIOBUS
3a/1aun; Hanpumep, B mpuMepe 1 orBeT 55 unu 96 noaydusiau Te, KTO HE 00paTui
BHUMAHUS HA TO, KAKME JJaHbI YTJIBI B TPEYTOJbHUKE, WJIM B IPUMEPE 2 MOTYUHUIIH
otBeT 20, He 00paTUB BHUMAaHUA HA TO, YTO HYKHO HATH HE BTOPOM OCTPBIN yroa
MPSMOYTOJBHOTO TPEYTOJbHUKA, UM B IPUMEPE 3 MOJYYUIIU OTBET 12 — BHENIHHUI
yroa npu BepuinHe C.
Cnenyer OTMETUTh, YTO MPHU NPOBEACHUMU 3aHATHI WTOrOBOTO MOBTOPEHHS
HE clenyeT nmpeHeOperarh pelieHueM 3aJaHhii Ha TOTOBBIX YepTekax, oOparas
BHUMAaHUE HA MOJHYIO 3alIUCh PELICHUS.

3amanue 2 — reomMeTpuUeCcKas 3ajada, IPOBEPSIONIAS] YMEHHUE: ONEPUPOBATH
MOHATUSIMU ~ «BEKTOP», «KOOPJIHMHATBI BEKTOpPa», «IPOU3BEIAECHUE BEKTOpa
Ha YHCIIO», «CKAJSIPHOE MPOU3BEICHUE BEKTOPOBY, «YTOJ MEXY BEKTOPAMN.

Ilpumep 1
Jlanbl Bektopsl d(7;9) u b(8; -6). Haiimute ckansproe npousseneHue a-b.



Ipumep 2

Ha KOOpIMHATHOW IUTOCKOCTH H300paXKeHbl BeKTOphl d H D, koopauHaTamu
KOTOPBIX SIBJSIFOTCSI 1esble uncna. HalinuTe auHy Bektopa a +4b .

¥4

&y
/e

¥

Kommenmapuu. 3aganue BepHO BbIMOIHWIM Oosbiie 90 % y4acTHHKOB
sk3ameHa. OCHOBHbIE OMIMOKHM OBLIN CBSI3AHHBI C HEMTOHMMAaHUEM CMbICIA BEKTOpa
Y HEYMEHHEM paboTaTh C KOOPAUHATAMU BEKTOPA, a TAKXKE C HE3HAHUEM (POpMyIIbI
CKJISIPHOTO MPOU3BEICHHUS.

3aganue 3 — reoMerpuyeckas 3aJada, [NPOBEPSIOMIAs  YMEHMS:
UCIIOJIb30BaTh T€OMETPUYECKHE OTHOUIEHUS MPU PEHICHUH 3a/1ay; BBIYUCIATh
F€OMETPUYECKHE BEIUYHMHBI (IJIMHY, YroJ, IUIonaab, OOBEM, IUIOUIA/b
MOBEPXHOCTH), UCHOJIb3Yys U3y4YeHHbIE (OPMYJBl U METObI;, MUCIOJIb30BaTh MPHU
pELIeHNN 3a]a4 U3y4eHHbIE (aKThl U TEOPEMBI IITIAHUMETPHUH.

Ilpumep 1
[{unmuHIp ¥ KOHYC UMEIOT OOIe OCHOBAaHHUE W BBHICOTY.
BricoTa nuimHapa paBHa paauycy ocHoBaHus. ILiomans

OOKOBOW MOBEPXHOCTH LUJIMHIpA paBHA 3v2 . Haiiure
TI01ah OOKOBOM MOBEPXHOCTH KOHYCA.

Ilpumep 2
[Tap Brucan B nunuHap. [nomaas noHON MOBEPXHOCTH
nwmHApa paBHa 21. Halinute mniomans MOBEPXHOCTH
mapa.

Ilpumep 3
[Lnomane ceyeHus mapa mIoCKOCThI0, MPOXOAAIIECH Yepes
LHEeHTp mapa, paBHa 12. HaiiguTe miomanabs moBEPXHOCTH
mapa.

Kommenmapuu. 3amanue BEpHO BBIMOJHUIW Oosbiie 60 % y4aCTHUKOB
sk3aMeHa. Okomo 20 % y4acTHUKOB 3K3aME€Ha B MpUMEpPE | HEBEPHO yCTAaHOBWIIU
OTHOUIEHHUE TUIONaie OOKOBBIX MOBEPXHOCTEM KOHYCa U LIMJIMHIpPA: MOCUYUTAIIH,
YTO IUIONIaAh OOKOBOM TMOBEPXHOCTH KOHYyca OOJbIIE IUIOMAId OOKOBOM



MOBEPXHOCTU IMIMHApa B +/2 pasa. Iloutu 10 % y4acTHMKOB »SK3aMeHa
B MIpUMeEpe 2 MOCUUTAIH, YTO oAb cepbl B 3 Wiau 2 paza MEHbIIIE IO
MOJIHOW MOBEPXHOCTH LWIMHAPA, a MNOYTH 5 % MNOCUHUTAIM, YTO 3TH IUIOLIAIA
paBHblL. [loutn 10 % y4acTHHKOB 5K3aMeHa B MPUMEPE 3 MOCUUTAIIN, YTO IIJIOIIA/Ib
cdepsl B 3 win 2 pasa 060JbIIe TUIONaAU O0IBIIOr0 Kpyra; nouTu 3 % MmocuyuTay,
YTO 101k cephl B 4 paza MEHbIIIE IUIONIAIM O0JbIIOTOo 1Iapa. JJis ycremnHoro
pelieHus Takux 3a7ad  HEoOXOJUMBbI  3JIEMEHTApHOE  IMPOCTPAHCTBEHHOE
BOOOpaXKEHHUE U MPABUIILHOCTD BBIUMCIICHHS] COOTBETCTBYIOIINX BEJIIMUUH.

Pa3znen «BepoSiTHOCTH M CTATHCTHKA.
3ananue 4 ¢ KpaTKUM OTBETOM 0a30BOT0 YPOBHS M 33JaHUE 5 C KpAaTKuUM
OTBETOM IOBBIIIIEHHOT'O YPOBHSI.

3ananue 4 — 3amaya MO TEOPUU BEPOSITHOCTEHM, MPOBEPSIONIAS] YMEHUS:
OIIEpUPOBATh TMOHSATUSMU «CIy4YailHOE COOBITHE», «BEPOSITHOCTh CIIy4ailHOTO
COOBITHS»; BBIUUCIISATH BEPOSITHOCTD.

Ilpumep 1
Ha uyemmnuoHaTe 1o mpbDKKam B BOJY BBICTYNaOT 60 CIIOPTCMEHOB, CpEAM HUX
19 cnoprcmenoB u3 lommanguum u 24 cnoprcmeHa u3  Jlanum. Ilopsaok
BBICTYIUICHUW ompezaensercss xepeObEéBkoil. HaliquTte BEpoOsATHOCTH TOTO,
YTO 4eTBEPTHIM Oy/IET BHICTYMATh CIIOpTCMEH U3 JlaHuu.
Ipumep 2
B copeBHOBaHMSX MO TOJKAHUIO sIIpa yYaCTBYIOT CLIOPTCMEHBI U3 YETHIPEX CTpaH:
9 uz Ulsetiniapun, 7 3 Yexun, 8 u3z CnoBakun u 11 u3 Asctpun. Ilopsmox,
B KOTOpPOM BBICTYNAalOT CHOPTCMEHBI, ompezensercs xpeOuem. Haiinure
BEPOATHOCTH TOTO, YTO CIIOPTCMEH, BHICTYTNAIOIINI IEPBBIM, OKaXKeTCs U3 Uexuu.
Ipumep 3
Huma, Mapart, Ilets, Hags u Csera Opocunu xpeOuii — KOMy HAuWHATH WIPY.
Haiinure BepoATHOCTb TOTO, UTO HAYMHATH UTPY JIOJKEH OyAeT MalbyuK.
Kovmenmapuu. 3ananme 4 crabunbHO BbINONHAET Oonbmie 90 %
YYaCTHUKOB 3K3aMEHa, YTO MOJATBEP)KIAeT YCHEIIHOE BHEIPEHUE LIKOJIaMU Kypca
BEPOATHOCTH M CTATUCTUKH, OBJAJCHHWE BBITYCKHUKAMU YMEHHEM aHalln3a
MPOCTEHIINX BEPOATHOCTHBIX MOJeNel. TUMUYHbIE OMMOKKA TMPHU BHIOJHEHUH
ITHX 3aJaHWil CBA3aHBI C HEBEPHBIM UYTEHHWEM YCJIOBHUS 3aJa4ll W C IOJAMEHOM
aHallM3a CIy4yaifHOTO dKCTIepuMeHTa (OpMaTbHBIM, HEOOAYMaHHBIM PUMEHEHHEM

bopmyiL.

3apanne 5 — 3amaua TOBBIMICHHOTO YPOBHS IO TEOPHH BEPOSTHOCTEH,
MPOBEPSAIONIAs yMEHUS: OINEPUPOBATh TMOHATHUSAMU «CIy4ailHO€ COOBITHEY,
«BEPOSATHOCTH CIIy4aitHOTO COOBITHS; BBIYHCIIATD BEPOSITHOCTH
C HCIOJIb30BaHUEM TpadUuecKruX METOAOB; MPUMEHITh (OPMYIBI CIOKCHUS
U YMHOXEHUSI BEPOATHOCTEH, (POpMyIy TOJHON BEPOSTHOCTH, KOMOWHATOPHBIE
bakThl U HOPMYIIHI.

10



Ilpumep 1
B ToproBom IieHTpe JBa OJMHAKOBBIX aBTOMaTa mHpojaiT kode. BeposTHOCTH
TOTO, YTO K KOHIy JHS B TIEpBOM aBTOMaTe 3akoHUUTCA kode, paBHa 0,2.
BepositTHOCTh TOTO, 4TO KO(E 3aKOHUUTCSA BO BTOPOM AaBTOMAaTe, Takas Ke.
BeposiTHOCTB TOTO, 4TO KO(€ 3aKOHUUTCA B IBYX aBTOMaTax, paBHa 0,18. Haiiqute
BEPOSITHOCTh TOTO, YTO K KOHILY AHS KO()e OCTaHEeTCs B IByX aBTOMATax.

Ilpumep 2
[Ipu BbIeuke xJyieda MPOU3BOAUTCA KOHTPOJIGHOE B3BEIIMBAHUE CBEKEH OYXaHKH.
N3BecTHO, 4TO BEPOATHOCTH TOTO, UTO €€ Macca okaxercst Menble 810 r, paBHa 0,95.
BepositHOCTh TOrO, uTo Macca OyxaHku okaxercs Oombmie 790 r, paBna 0,86.
Haiinute BepoSTHOCTH TOTO, YTO Macca OyxaHKH oOkaxkercs Oombiie 790 T,
HO MeHblie 810 r.

Kommenmapui. 3ananue 5 BepHO BBINOIHWIM Oonbine 60 % y4acTHUKOB
HK3aMEHa, YTO TOBOPUT O 3aMETHOM IIOTEHIMAJIE POCTa B OBJIAJICHUH YMEHHUEM
aHAJIM3UPOBaATh 0oJiee MPOJBUHYTHIE BEPOATHOCTHBIE MOJENH, a ATO BAXKHO IS
npojoJKeHUs: o0ydeHus B By3e. [lo Mepe mepexoaa Bcex IIKOJ Ha OOHOBJIEHHBIN
®I'OC, npenycMmaTpUBarOlMi OTIEIbHBIN Yac HAa M3ydeHUe Kypca «BeposTHOCTh
U CTAaTUCTHKa», KOTOPBIM HMEET CYIIECTBEHHO OTIMYHYIO OT Kypca «Auredpa
¥ Havajia MaTeMaTUYECKOTO aHAIN3a) JIOTUKY U METOIMKY, CJIEAYyeT OXKuAaTh Ooee
YCHEIIHOE OCBOEHHE Kypca «BeposITHOCTh U CTaTUCTHUKA» U BBINOJHEHUE JAHHOTO
3aJ]aHusl.

Pa3znen «AJIreﬁpa H HaAYaJa MATEMATHYICCKOI'0 aHAJIN3a»

3aganue 6 — 3amava mo anredOpe W HayajaM MaTEMaTUYECKOTO aHalu3a,
MPOBEPSIONIAs YMEHUE pelllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI C TTOMOIIbIO
pPa3JIMYHBIX IPHEMOB.

Ipumep 1
y s 1
Haiinure kopeHb ypaBHEHHS 3* °= >
Ipumep 2

X—5
Haitgure kopeHb ypaBHEHUS (Ej =125.

Ilpumep 3
Haiinute KOpeHb ypaBHEHUs 5 ?=125.

Kommenmapuu. 3ananue cTaOUIIBHO BBIMOJTHAIOT OoJiee 95 % y4acTHUKOB
DK3aMEHa, OOJIBITMHCTBO OIIMOOK SIBISIOTCSA apu(METHUCCKHUMH M CBS3aHHBIMU
B TOM YHCJIE€ C OTCYTCTBHUEM MPOBEPKHU MOJYICHHOTO OTBETA.

3aganme 7 — 3amava mo anreOpe W HadajgaM MaTeMaTHYECKOTO aHaln3a,
MPOBEPSIONIAsi YMEHHUE BBITIOJHITH BBIUYUCICHUE 3HAYCHUN W MpeoOpa3oBaHMS
BBIDOKEHUA CO CTEMEHsAMH | Jjorapudmamu, mpeodpa3oBaHuss APOOHO-
paIMOHAIBHBIX BBIPAKCHUH.
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Ilpumep 1

Halinnte 3nauenune Beipaxkenus log, 6,4 +log, 5.
Ipumep 2

Haiinure 3Hauenue Beipakenus 109,162 —log, 2.
Ilpumep 3

Haiinure 3HaucHue BeipaskeHus 61og 7 §/7 .

Kommenmapuii. 3aganue BepHO BBIMOIHWIM Oosbiie 60 % y4acTHUKOB
sk3amMeHa. OCHOBHbIE OIIMOKM B PELICHUM TAKUX 3aJaHUN CBA3aHBI C MOTEpEi
Jorapu(MoB TpU MPUMEHEHUU CBOMCTB JorapudmoB; Hampumep, Oonbiie 3 %
YYaCTHHKOB B IpuMepe 1 MOoTydnsiv HEBEPHBIM OTBET 32, B MpuMepe 2 — HEBEPHBIN
orBeT 81, B mpumepe 3 mosyunnau HeBepHble oTBeTHl 49 u 14. bombme 3 %
YYaCTHHKOB 3K3aMEHA HE TOJBKO MOTEPSIN Jorapupm, HO U HEBEPHO MPUMEHUIIN
CBOICTBa JOorapu()MoB U CTENEHH, 0JydnuB B nmpumepe 1 otset 11,4, B mpumepe 2
orBeT 160, B mpumepe 3 orser 18.

3aganue 8 — 3amaua mo anredpe M HavajgaM MaTEMaTHMYECKOIO aHajIu3a,
MPOBEPAIONIAs YMEHHUS: ONEPUPOBATH TMOHATUSAMU «OYHKIHS», <«OKCTPEMYM
byHKIUNY», «HauOoJbllIee U HAaUMEHbIIee 3HAYCHUSI QYHKIUU HA TPOMEKYTKE,
«TpOU3BOJHAS (PYHKIIMU», HAXOJUTh YpaBHEHHWE KacaTelIbHOW K TIpauky
byHKUIMM;, HAXOAUTh TIPOU3ZBOJHBIC BJIEMEHTApHBIX (YHKIMMA; HMCIOIb30BaTh
IPOU3BOAHYIO  JUIsI  UCCIAEAOBaHWS  (PYHKIMH;  HAXOAUTh  HauOOJbIlIEe
Y HauMeHbLIee 3HaYeHus1 (PyHKIIHH.

Ilpumep 1
Ha pucyHke nsobpaxensl rpapuk ¢ynkimu Y= f (X) n KacarenbHas K Hemy B

TOuke ¢ abcruccou X,. Haiaute 3HaYeHHE MPOU3BOIHOMU HKOuu (X
0 y

B TOUKE X;.
Vi
]
\\___)_}:f(x)
\ |, .
| % /.
Vo1 [/
LA
I /
' e
—7
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Ipumep 2
Ha pucynke n3obpaxens! rpapuk ¢yHkumu y=f(X) u kacareiapHas K Hemy

B TOYKE C abcumccodl X, Hadaure 3HaueHwe MPOM3BOAHOM (yHKIUH f(x)

B TOUKE X
y“ | | |
A
y=f(x
S N /
A —
3%
—
—4 o1 'x 4 ~
IIpumep 3

Ha pucynke n3obpaxens! rpapuk ¢yHkumu y=f(X) u kacareiapHas K Hemy

B TOYKe C abcumccoil X,. Haiinure 3HaueHMe NPOM3BOAHON (YHKIUH f(x)

B TOUKC XO'
Vi
3 L1
T // \\
L e S )\
+— 1 V= (x -
-~ // ! | | [
73 %0 12 T %

Kommenmapuu. 3ananve BEpHO BBIMOJHUIU Oosbiie 60 % y4aCTHUKOB
sk3ameHa. OCHOBHbIE OIIMOKM B PEUICHUM TAKUX 33JaHUN CBSI3aHbl C HEBEPHBIM
ONpEJENCHUEM 3HaKa IMPOM3BOJHON B TOYKE (3HAK YriaoBoro KoddduimeHta
npsMoil), Hanpumep, O6ombiie 3 % y4yacTHUKOB B IpuMepe | Moayyuian HEBEpHbIN
orseT 1,25; B npumepe 2 — HeBepHbI 0TBET —0,25, B ipuMepe 3 — HEBEPHBIN OTBET
—0,4. bonpme 3 % yYaCTHUKOB »SK3aME€HAa HEBEPHO BBIUMCIWIN YIJIOBOM
Kod(hpuIMeHT npsMoit (TaHTeHC yriia HakJioHa), moyuuB B npumepe 1 otser 0,8,
B npumepe 2 otBeT 4, B mpumepe 3 otBer 2,5. Cienyer oOpaTuTh BHHUMaHHE
Ha BOCCTAaHOBJICHUE YPAaBHEHMs NPSIMOM, MPOXOIALIEH 4Yepe3 JBE OTMEYEHHBIE
TOYKH, HalpUMep B npumMepe | 3amucaTe ypaBHEHHE IPSAMOM, MPOXOASIIEH yepes
toukn (—3; -2) u (1; =7): y=-1,25x—-5,75; Torna npu HaXOXJICHUH YTJIOBOTO
Kod(pulIreHTa UCKITIOYEHBI paHee Ha3BaHHbIe omKOKu. Cienyer yaeasiTh 0oJibliie
BHUMAaHMS Pa3BUTHIO MOHMMAaHUS UJIeH aHalIu3a, a He MOAMEHSITh U3yUYEHHUS ITOTO
Kypca pa3BUTHEM (DOpMaNbHBIX aNreOpanyecKruX HaBbIKOB.

3aganme 9 — 3agava mo anreOpe W HadajgaM MaTEeMaTHYECKOTO aHaln3a,
MPOBEPSAIONIAsl YMEHHs: MOJCTUPOBATh peajbHbIE CHUTyalldd Ha  S3BIKE
MaTEMaTHUKH; COCTaBIISITh BBIPAKCHUSI, YPaBHEHHS, HEPABEHCTBA U WX CHUCTEMBI
M0 YCJOBHUIO 3aJa4d; WCCIIECIOBATh IMOCTPOEHHBIE MOJIETH C HCIOJb30BaHUEM
amnmapara ajareopsbl.
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Ilpumep 1
ABTOMOOWJIb pPa3rOHSETCS Ha MPSIMOJUHEHHOM ydYacTKe IIOCCe C TOCTOSHHBIM

yckopenuem a = 9000 KM/, CkopocTh V (B KM/4) BBIYMCISETCS 1O (GopMmyIie

v=+/2la , tne | — mpolineHHslid aBToMoOMIeM myTh (B kKM). HaiiguTe, cKoabKo
KWJIOMETPOB MPOEAECT aBTOMOOUIIb K MOMEHTY, KOTJ]Ja OH Pa3rOHUTCS O CKOPOCTH
120 xm/4.

Ipumep 2
ABTOMOOWJIb Pa3roHsETCA HAa MPSAMOJIMHEHHOM YYacTKE IIOCCE C MOCTOSHHBIM

yckopenuem a =32 000 KM/a°, CxopocTh V (B KM/4) BBIUUCISIETCS MO (opmyie

Vv :\/% , Tne | — mpoiiaeHHblil apTomoOuiieM nyth (B kMm). Halinure, cKOIbKO
KHJIOMETPOB MPOEIET aBTOMOOWIIL K MOMEHTY, KOT/Ia OH Pa3TOHUTCS 10 CKOPOCTH
160 xm/4.

IIpumep 3
Paccrosane oT HaOmIOmarens, HaXOMAIIErocs Ha HEOOJBIIOW BBICOTE h
(B KHJIOMETpax) HaJ 3eMJIEH, 10 HaOII01aeMOM UM JTMHUY TOPU30HTA BHIYUCIACTCS

mo ¢opmyine |=+/2Rh, rne R=6400km — paguyc 3emiun. C Kakoil BBICOTHI

TOPU30HT BHUJICH HA pacCTOAHUM 48 KUIoMeTpoB? OTBET JalTe B KUJIOMETPaX.

Kommenmapuu. 3ananvie BepHO BbIMOJHUIU Oosbine 70 % y4aCTHUKOB
9K3aMEHA. Y MEHHE BBINIOIHATH TAKOW BUJ 3aJJaHUM OYECHb BAXKHO JIJIA YCIIEITHOTO
oOy4yeHHs Ha TEpPBbIX Kypcax BY30B IO TEXHUYECKUM CIHEHUATBHOCTSIM.
[lonyuenre OMMOOYHBIX  PE3YJIBTATOB  YYAaCTHUKAMHU HSK3aMEHA  CBSI3aHO
C HEBEPHBIMH aNTeOpandecKUMHU MpeoOpa3oBaHUsIMU U BbIUKCIEHUSIMH. OCHOBHbBIE
OIIMOKU CBSI3aHBI C omnpeseneHrueM cteneHu 10 (KoimuecTBOM HyJiei), Harpumep
Oombine 5 % y4yacTHHKOB dK3aMeHa moiiydaroT oTBeT B 10 wim 100 pa3 Gomblie
WM MEHbIIE BepHOro. BakHo oOpaliath BHUMaHHUE IIKOJBHUKOB Ha CIOCOOBI
MPOBEPKH MPOBOJUMMBIX MMHU BBIYUCICHUW, B TOM YHCIE Ha PEATUCTUYHOCTh
noyiyuaemMoro pesyibrata. CHMKEHHWE KOJUYECTBA BBIYUCIUTEIBHBIX OIIMOOK
MOXHO TAaKX€ JOCTHYb W 3a CYET BBINOJHEHUS JACHCTBUI, HaNpaBICHHBIX
Ha YIPOILICHUE BBIYMCICHUMN.

3apanum 10 — 3amaya o anredpe ¥ HavajaM MAaTEeMaTHYECKOTO aHau3a,
MPOBEPSIONIAs YMEHHUS: pelllaTh TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB; COCTaBIISThH
BBIPDAXKEHUS, YPAaBHCHHS, HEPAaBEHCTBA W HUX CHUCTEMbI [0 YCJIOBHUIO 3aJayW;
UCCJENOBATh  TIOJyYEHHOE  pEelIeHWEe W OLEHHMBAaTh  MPaBIONOJ00HOCTh
pE3YyIbTATOB.

Ilpumep 1
MoTtopHas 10JiKa Ipolljia TPOTUB TEUEHUS PEeKU 255 KM U BEpHYyIach B IYHKT
OTTIpaBJICHUs, 3aTPATUB HA OOpATHBIN MyTh Ha 2 Yaca MeHbIe. Halaute ckopocTh
JIOJIKM B HETIOJABUKHOM BOJIE, €CIIM CKOPOCTh TeueHus paBHa 1 km/4. OTBeT nairte
B KM/Y.
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Ipumep 2
[Ipuctanu A u B pacnosiokeHbl Ha 03€pe, pacCTOSTHUE MEXKy HUMH PaBHO 288 KM.
bapka oTnpaBWiIach ¢ MOCTOSSHHOM CKOpOCThIO M3 A B B. Ha crmenyromuii neHb
nocJyie MpUOBITHS OHA OTIPABUIIACH OOPATHO CO CKOPOCThIO Ha 1 KMm/4 OojbIie
MpPEXHEN, CIeNaB Mo MyTH OCTAaHOBKY Ha 4 yaca. B pe3ynpTare oHa 3arparuiia
Ha oOpaTHBI MyTh CTOJBKO € BPEMEHHU, CKOJIbKO Ha NyTh 3 A B B. Haiigure
CKOpOCTb Oapsku Ha myTH u3 A B B. OtBer naiite B km/4.

Ilpumep 3
Tennoxoa NMpoOXOoANUT MO TEYECHHUIO PEKM 0 MyHKTa Ha3HadeHusa 180 kM u mocie
CTOSIHKA BO3BpAIllACTCS B NYHKT OTHpaBieHus. Halaure CKOpoCTh Temnoxojaa
B HETIOJIBI)KHOM BOJIE, €CJIM CKOPOCTh TEUYCHHS paBHA | KM/4, CTOSTHKA aiuTcs 1
yac, a B IYHKT OTHPABJICHUSA TEIUIOXOJ BoO3Bpamaerca depe3 20 dacos.
OTBeT maiTe B KM/U.

Kommenmapuu. 3aganue BepHO BBIMOIHWIM Oosbiie 60 % y4acTHHKOB
sk3amMeHa. TunudHbie OMMOKH CBSI3aHbI C HEYMEHHEM COCTaBUTh MAaTEMAaTHUYECKYIO
MO/IEJIb 1 HEBHUMATEJIbHBIM IIPOUYTEHUEM YCIIOBHUS 3a71a4, HAIIPUMED B IIpUMeEpax
1 m 3 B OTBETE 3alUCHIBAETCS CKOPOCTh IO TEUYEHUIO WJIM CKOPOCTh IPOTHB
TeyeHus: peku (okoso 3 %), a B mpumepe 3 B OTBETE 3aIlMCHIBAECTCS CKOPOCTH
u3 A B B.

3apanue 11 — 3amaya o anareOpe W HavajgaM MaTeMaTHYECKOrO aHAIU3a,
IPOBEpAIONIasl YMEHHUS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEK]y BEIIMYMHAMH,
UCITI0JIb30BaTh CBOMCTBA U Ipaduku (GYyHKUUNA ISl pelIEHUs] ypaBHEHUH.

Ilpumep 1
Ha pucynke wusobpaxenst rpaduxu ¢ynkumii f(X)= % n g(x)=ax+b,
nepecekaromuecs B Toukax A m B. Hailimure aGcunccy Touku B.
y
\HH
y =f (X)-
\\
N
1
2 10] 1 X
7~
N

N = X)
N\ y=9()
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Ipumep 2
Ha pucynke n3o0paxensl rpaguku GpyHkumit . f (x)= ax’ +bx+c. u g(x)=kx,
nepecekaromuecs B Toukax A u B. Haiigute aGcrmccy Touku B.

YA
/
/
\ul 4/
) / y=1(x)
1
A
(} | 2 X
k!

Kommenmapuu. 3aganue BepHO BBHIMOTHWIM Oonbine 50 % y4acTHHKOB
sk3amMeHa. K cokaneHuro, CHMKEHHE JI0JM BBINOJHUBIIMX JAHHOE 3a/laHHe
NOKa3bIBaeT (POPMAILHOE OCBOECHUE YMEHHUS pabOThl ¢ (PYHKUMSIMHU y 3aMETHOTO
YuClia YYEHHKOB, YTO BBI3BAJIO CHHUKEHUE YPOBHS BBINOJHEHUS 3aJaHUl NpU
nepexoAe OT aHalu3a rpauka OJHOM (PYHKIMU K aHAIW3Yy KOMOMHAIUMU JIBYX
(GYHKUIHM.

3amanue 12 — 3amavya o anareOpe W HavajgaM MaTeMaTHYECKOrO aHaIU3a,
MPOBEPSIONIAsl YMEHUS: OINEPUPOBATH TMOHATUSIMHU «IKCTPEMYM  (PYHKIIHHY,
«HauOoJIbIlIce U HaWMMEHbIIEe 3HA4YeHUs (DYHKIMH Ha IMPOMEXKYTKE»; HAXOIUTh
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH; KCIOJB30BaTh TMPOU3BOIHYIO IS
uccinenoBanus (YHKIUH; HAXOAUTh HaWOOJBIIME W HAWUMEHBIINE 3HAYCHUS
GbyHKIIHA.

Ipumep 1

Hailigute Touky MakcumMyMma QyHKIUU Y = x> —147x +19.
Ipumep 2

Hailigute Touky MUHUMyMa QYHKUIHUH Y = x> —27x% +17.
Ilpumep 3

Haiinute Touky MuHuMyma GyHKIUHA Y = x> —12x% + 36X +17.

Kommenmapuu. 3ananve BepHO BbmoaHuiau Oosnee 70 % y4acTHHKOB
sk3ameHa. OCHOBHBIE OIMMOKM CBSI3aHBI C TEM, YTO YYACTHHKM JK3aMeHa
HE CIICIOBAIM CTaHJAPTHOMY alTOPUTMY, a TOCIE HAXOXKICHHUS KPUTHUYECKHX
TOYEK OJHY W3 HUX 3alUCHIBAIM B OTBET, HE BBISCHSA TOBEACHHUS (YHKIUU
B OKPECTHOCTH 3TOM TOYKU. 3HAYUTEITHHO YMEHBIIUJIOCH KOJMYECTBO HEBEPHBIX
OTBETOB, CBSI3aHHBIX C HAXOXKJICHUEM 3HAa4YCHHSI (PYHKITUU B TOYKAX SKCTpEMyMa.

3apanue 13 — 3amaua o anareOpe W HayajgaM MaTeMaTHYECKOrO aHaIU3a,
MPOBEPSIONIAs YMEHUE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMbI C TTOMOIIbIO
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pPa3TUYHBIX MPHUEMOB. 3aJaHUE TOBBIIICHHOTO YPOBHS C Pa3BEPHYTHIM OTBETOM,
MaKCHUMAaJIbHBIN 0T — 2.

Ilpumep 1
a) Pemute ypaBHeHHE

0) HaiiguTe Bce KOpHU 3TOTO YpaBHEHUS, TPUHAICKAIINE OTPE3KY {—371; - 3771

Ilpumep 2
a) Pemnre ypaBHEeHUE
2—2c0s(m—2x)++/8cosx =6 ++12 cosx.

0) HaiimuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHAITICKAIIUE OTPE3KY [Bn; 9?75}

IIpumep 3
a) Pemnre ypaBHeHue
2008 X —2+/3c0os(—x) —4sin? x=+/3 4.

0) HaiimuTe Bce KOpHU 3TOTO ypaBHEHUS, IPUHAIJICKAIINE OTPE3KY {27:; 77“}

Kommenmapuu. bonbimie 40 % y4aCTHMKOB 3K3aMEHAa BEPHO BBITIOJHUIIA
3TO 3aJaHue. TUMHWYHBIE OMMOKM 1O CPAaBHEHHIO C MPOLUIBIMU TOJaMHU
HE M3MEHWIUCh: HEBEPHOE PEIICHHE NPOCTEHIINX TPUTOHOMETPUYECKHUX
YpaBHEHUH, HEBEpHOE NpUMEHeHue (OopMyJl NMPHUBEACHUS WM JBOMHOIO YIJa,
HEBEPHOE HCIIOJIb30BAHNUE CBOMCTB YETHOCTU M HEYETHOCTH TPUTOHOMETPHUUYECKHUX
dbynkuumii. Kpome toro, B 2025 r. 3aMeTHO BBIPOCIIO KOJIMYECTBO PadOT, B KOTOPBIX
B MYHKTE O NPUBEJEH TOJBKO OTBET, MO-BUAMMOMY, CIEIysl PacipOCTpaHEHHBIM
COBETaM, 4TO MOJHOE 00OCHOBAaHHE TPEOYETCS TOIBKO B IyHKTE d.

3aBepmialOIUM ~ IIaroM  pemieHust  J00ro  KOMOMHHPOBAHHOTO
TPUTOHOMETPUUYECKOTO ypaBHEHHUs OylIeT HaxOXJAEeHHWE KOpHeH mpocTeiiiero
TPUTOHOMETPUYECKOTO  ypaBHEHMs. BaxHO He ToJIbKO  chOpPMHpPOBATH
y BBITYCKHHKOB YCTOWYHMBBIC HABBIKM WX PEIICHUSA, HO M YACIATh BHUMAHUE HX
COBEPULIEHCTBOBAHUIO. BKIIFOUEHNE MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUIN
B 3a/laHUsl JIJII UTOTOBOTO MOBTOPEHUS METOJMYECKH ONpPaBAaHHO M IMPUHECET
MOJIb3y YYAaCTHHKaM »HK3amMeHa. Takke Heo0XoauMo OOpaThuTh BHUMaHUE
HIKOJIbHUKOB Ha Hanuuue B KNUM npoduiabHOro ypoBHS CIIPaBOYHOIO MaTepHaia.
Omubox B mnpuMeHEeHUH (OPMYNl JBOMHOIO yria WM HPUBEIECHUS MOKHO
n30eXarb, €CIU BOCIOJIb30BATHCS JJIsl MPOBEPKH NMPUBEIACHHBIMU B CIPABOYHOM
MaTepuase popMylaMu. YUUTHIBasi, 4YTO OTBET HA BOMPOC B MMyHKTE O MOKET OBITh
MOJTyY€H Pa3HbIMU CIIOCO0aMU (C TOMOIIBbIO YHCIOBOM OKPY>KHOCTHU WJIM MPSIMOH,
pellieHneM HEpaBeHCTB, OPraHU30BaHHBIM MEPEeOOpOM), CIEeNyeT PEKOMEHI0BaTh
y4acTHUKaM 3K3aMEHa B LIEJISX MMPOBEPKHU HANJEHHOTO OTBETAa NMPOBECTU BHIOOPKY
KOpHEW IBYMsI pa3HbIMU criocob0amMu (3amucaB B OJIaHK OJIMH U3 HUX).
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3apanue 14 — reoMerpuueckas 3amgada (CTepeoMETpHsi), IMPOBEPSIOIIas
YMCHHUS: ONEPUPOBATH MOHATHUSIMH «TOYKA», «IPAMas, «ILUIOCKOCTBY, «OTPE30K»,
«Ty9d», «BEJIMYHMHA YTJIa», IUIOCKUH yroi», «IBYTPAaHHBIN yroy, «TPeXTPaHHBIN
YTOJI», «CKPEIIMBAIONINECS TMPSMBICY, «apalIeIbHOCTh M IEPICHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH», «YyTroJd MEXAY MPSIMBIMH», «YToJl MEXKIy HpSIMOU
U IUIOCKOCTBIO», «YroJI MEXAY IUIOCKOCTIMU», «PAacCTOSHHUE OT TOYKH
0 TUIOCKOCTH», «PACCTOSHUE MEXKIy TPSIMBIMH», «PACCTOSHHUE MEXKIY
IJIOCKOCTSMUY, «IUIOMAas (QUTypsl», «0o0BeM (QUTYPBD», «MHOTOTPAHHUKY,
«IOBEPXHOCTh BpAIEHUS», «IUIOMIAb IMOBEPXHOCTH», «CEUEHHUE»; CTPOUTH
CEUYCHHE MHOTOTPAaHHMKA; M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPHI U TTOBEPXHOCTH
BpAICHUS, X CEUCHUS;, UCIIOIh30BaTh T€OMETPUUECKIE OTHOIICHUS TP PEIICHUN
3a/la4; HAXOJIWTh W BBIYUCIATH TCOMETPUUYCCKHE BEIWYUHBI (IJIMHY, YTOII,
IJI0IMalb, OOBEM, IUIOMIAb ITOBEPXHOCTH), MCHOJB3Yys H3y4eHHBbIE (HOPMYJIIbI
U METOJbI; WCIIOJIb30BaTh IPH PEIICHUU 3a7a4 H3y4YeHHbIE (haKThl M TCOPEMBI
IJJAaHUMETPUH. 3aJaHue TIOBBIIIEHHOTO YPOBHS C Pa3BEePHYTHIM OTBETOM,
MaKCHMaJbHBIN Oam — 3.

Ilpumep 1
B npaBuwibHOM 4eThIpEXyrosibHOM nupamune SABCD wu3BectHO, uro AB =1.
Uepes Touky O 1mepecedyeHus] [HArOHAJIEH OCHOBAHUSA MEPHEHIUKYIISIPHO
pebpy SC mnpoBeu MIOCKOCTh a.

a) JlokaxuTe, 4TO IJIOCKOCTh o, MPOXOJUT Yepe3 BepiinHbl B u D.

0) B kakom OTHOmIEHMHM TUIOCKOCTH o Jenutr pedpo SC, cuwuras

2,

OT BCPIIMHBI S, €CIIK TIOUIA b CCUYCHUS paBHa ? !

Ipumep 2
Ha p&opax BC, AB u AD mpasuibsHOTO TeTpadapa . ABCD . ormeuens! Touku L,
M u N coorBercTBeHHO. M3BecTHO, uTo BL: LC =AM :MB=AN:ND =1:2.

a) Jlokaxxurte, 4TO IUIOCKOCTh o, Mpoxojsmas yepe3 Touku L, M, N,
nenut peobpo CD B orHOomeHnu 2:1, cuntas ot BepmuHbl C.

0) Haiimure mmomans ceuenus Tterpadapa ABCD  mimockocTeio .,
ecim AB =6.

Ilpumep 3
B npasunsHOM TpeyromsHoM npusme . ABCA B,C, . Bce péOpa paBHBI, Ha peOpe AA
ormeueHa Touka M. MssectHo, yto AM =2MA,. Yepes Toukn M u C; nposenu
IUIOCKOCTh 0. TIEPIEHIUKYIIApHO Tpann ABB A .

a) JlokaxunTe, 4TO IIIOCKOCTH 0, AenuT pebpo A B, momonam.

0) Haiinure BBICOTY mpH3MBI, ecim uromans ceuenus npusmel ABCA B,C;

IUTOCKOCTBIO 0, paBHa v/ 39.
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Kommenmapuu. Heckonbko MeHbIIe 5 % y4aCTHHKOB 3K3aMEHA MOJHOCTBIO
M BEPHO pEIIWIA MNPENIOKECHHYI0O UM 3amady. B 2024 r. HaMmeTunach
MOJIOKUTENIbHAST TMHAMUKA B PEHICHUM TeOMETPUUYECKHX 3aJlad TMOBBIIIEHHOTO
YPOBHSI CIIOXKHOCTH, KOTOpas coxpaHuiacek U B 2025 1. Cnegyer OTMETHUTH,
YTO YMEHHUE aHAIU3UPOBATH CTEPEOMETPUUECKYIO KOHCTPYKIIUIO OYEHb BKHO JIsI
JanbHEHIIero IPOJIOJKEHUS BBIITYCKHUKaMU IITKOJIbI oOpa3oBaHUs
[0 COBPEMEHHBIM HH)XEHEPHBIM CHEIUATBHOCTAM. YMEHHE CTPOUTh CEUYECHUE
MHOTOI'PAaHHHKA MJIOCKOCTBIO PA3BUBAET Y HUX NMPOCTPAHCTBEHHOE BOOOpaKEHUE,
a YMEHHE HaxOJWTh €ro IUIOLAJb pPa3BUBAECT HABBIKM IPUMEHEHHUS 3HAHHUM
M0 TUIAHUMETPHH B PA3IMYHBIX CUTyanusX. [loBTOpsATH OCHOBHBIE (akThl U
METO/bl PEIICHHS] T€OMETPUYECKMX 3aJad MOYKHO, pellas 3aJadd HE TOJIbKO
0a30BOr0 ypOBHSI CIOKHOCTM, HO M COCTOSIIME M3 JIByX—4YEThIPEX IIaros,
MOCJIEIOBATEIBHOCTh KOTOPBIX ONpEAENsieTcs B XOJE€ aHajau3a YCJIOBHS
CTEpEOMETPUUECKON 3a7aun. Bo3MOXKHOCTh pelInTh 3a/1auy pa3HbIMU cioco0amu,
OTCYTCTBHE HEOOXOJUMOCTH MCKaTh KaKOM-TO OJMH, YHUKAJIbHBIM CIOCOO
pelIeHus, SIBISIOTCS OCHOBOW YCHEIIHOCTH €€ BBINOJHEHUS WIM 3HAYAMOIO
MPOJIBUKEHHUS B MOJTYYEHUU OTBETA HA MYHKT a WJH 0.

3apanue 15 — 3amaya mo anredpe W HayajgaM MaTeMaTHYECKOTO aHAIW3a,
MIPOBEPSIONIAs YMEHUE PeIllaTh YpPaBHEHHUS, HEPABEHCTBA U CHCTEMbI C TIOMOIIBIO
pPa3TUYHBIX TPHEMOB. 3aJaHUE TOBBIIMICHHOTO YPOBHS C Pa3BEPHYTHIM OTBETOM,
MaKCHUMaJIbHBIN Oamt — 2.

Ilpumep 1
x4+ x?—x-1
Pelnre HEpaBEHCTBO —; - > 0.
4¢ -8.2% +16
Ipumep 2

327X _9X+1+3X+2 _3
Pemnre HEpaBeHCTBO > >0
50x° —30x+4,5

Ipumep 3
3% -15.9"4+7.3"2 81 _
x-1 a
Kommenmapuu. 3ananue TOJHOCTBIO BEPHO BBHIMOJHUIM OKojo 20 %
YYaCTHUKOB 7K3aMeHa. CHM)KEHUE YPOBHS BBINIOJIHEHUS TAHHOTO 33/IaHUS CBSI3aHO
C POCTOM TMPAKTUKH «IIPOPEUIMBAHUS» 3aJaHUM MOPOUUIbIX JIET W 3aJaHuM,
npejiaraeMeix B HTepHETE, BMECTO CHCTEMATUYECKOTO U3YUYEHUS U TOBTOPEHUS
Kypca anreOpbl. PemieHWio pa3jauMdHBIX HEPABEHCTB B IIKOJBHOM Kypce
MaTEeMaTHUKH OTBEIEHO MHOTO BpeMeHH. Ho, Kk coxanenuto, 00IbIIoe KOJIMIECTBO
omuOOK B HHUX, CBHUACTEIBCTBYET O TOM, YTO OCHOBHBIE METOJIbI PEIICHUS
HEPaBEHCTB yYaCTHHUKaMHU SK3aMeHa YCBOEHHI I0X0. Kpome Toro, yBiIe4eHHOCTh
Ha 3aBepIlAoIIeM dTare MOATOTOBKU K AK3aMEHY Pa3IUYHBIMHU «yIPOIIAOIIUMU
pueMaMu M cXeMaMu» IpeoOpa3oBaHUs HEPABEHCTB MPUBOJUT K PACCEMBAHUIO
BHUMaHUS U yTepE HaBbIKa MPUMEHEHHUS paHEE OCBOCHHBIX METOJI0OB. BakHO
OTMETUTbh, YTO PEIICHHUE BCEX HEPABEHCTB B HK3aMEHAIMOHHON paboTe MOXKEeT

Pemnre HEpaBeHCTBO 0.
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OBITH MOJYYEHO TEMH CIOCOO0aMH, KOTOPHIE W3JIOKEHBI B IIKOJIBHOM Y4YCOHHKE,
B IIEPBYIO OYEpeb METOJAOM HHTEpBaioB. CileayeT pEeKOMEHJOBATh YUMUTEISM
IIKOJ M BBIYCKHUKAM HCIIOJB30BaTh Ha 3aHATHSIX ITOBTOPEHHUSA, OOOOIICHUS
W CHCTeMAaTH3allMi 3HAaHUM 3aJaHus W3 OTKpbITOro Oanka 3amanuii OUIIU,
MOBTOPSITh M COBEPUICHCTBOBAaTH B  MNPUMEHEHUM METOJ  HMHTEPBAJIOB,
a JUIS peleHus KOMOWHHMPOBAHHBIX HEPAaBEHCTB CHayaja paccMaTpuBaTh
CTaHJIapTHBIC MMOIXO/JIBI npeoOpa3oBaHUs HEpPABEHCTBA B CHUCTEMY
WA COBOKYNHOCTb. M TOJNBKO KOTZa OCHOBHBIE MPUEMBI YCBOEHBI, MOKHO
YBEIIMYUTh KOJIMYECTBO METOJIOB pEIICHUS, BKJIIOYUB B apCEHANl Y4YECHUKaA
HECTaHJapTHbIC TOAX0Abl. He MeHee BaXKHBIM SBIISIETCA M MOJIHOLICHHAS POBEPKA
YUUTENEM PELICHUN yueHuKa. [IpoBepka pemenuit ToNbKO 10 OTBETaM MOKET JaTh
YYEHHUKY JIO)KHYI0 YBEPEHHOCTh B TOM, YTO OH PEIIAECT HEPABEHCTBA BEPHO.

3aganue 16 — npakTUKO-OpUEHTHPOBAHHAs 3ajaya Mo ajaredpe U Hayajiam
MaTE€MaTUYeCKOI0 aHajau3a, IPOBEPSAIOIIAsl YMEHHMs: MOJEIMPOBATH pEabHBIC
CUTyallUM Ha $3bIKE MaTEMaTHUKW; COCTaBIATh BBIPAXKECHUSA, YypaBHEHUS,
HEPaBEHCTBA M HX CUCTEMBI II0 YCIIOBHIO 3a/1aud; HUCCIEN0BaTh MOCTPOCHHBIE
MOJIEJIM C MCIIOJIb30BAHMEM ammapara aareOpbl; MHTEpIPETUPOBATh MOJYyYEHHBIN
pe3ynbTaT; pemarb TEKCTOBbIE 3aJayd PAa3HbIX THUIIOB, B TOM YMCIIE 3aJadd
U3 o0ylacTu yNpaBiIeHUs JHUYHBIMU M CEMEMHbIMU (UHAHCAMHU. 3aJaHue
MOBBIIICHHOTO YPOBHS C Pa3BEPHYTHIM OTBETOM, MAKCUMAIIbHBIN Oat — 2.

Ilpumep 1
15 nexabpst 2026 roma miaaHUpyeTcs B3SITh KpeAUT B OaHKe Ha CyMMy 9 MIH
pyOJieii Ha 36 MecsiieB. Y CIOBUS €ro BO3BpaTa TAKOBHI:
—1-ro yncna Kaxxaoro Mecsia JI0JAr BO3pacTaeT Ha I MPOLIEHTOB MO CPaBHEHUIO
C KOHIIOM MPEIbIIYIIEro Mecslia;
— €0 2-r0 110 14-e 4ncio Kaxa0ro Mecsia HeoOXOAUMO OJJHUM IIATEKOM OIUIaTUTh
4acThb J0JTa;
— 15-r0 yKcna Kakaoro Mecsia JIOJTr JTOJDKEH ObITh HAa OJIHY U TY K€ BEIUYHHY
MEHbIIIE J]0ra Ha 15-€ yucio npeapiayero Mecsia,
—x 15 nexaOps 2029 rona kpeauT A0HKEH ObITh OTHOCTHIO MOTAIIIEH.
Uemy paBHo I, ecnu obOmias cymma tuiarexkeid B 2027 roay coctaBut 4830 Thic.
pyOeii?

Ilpumep 2
15 nexabps 2026 roga miaHupyeTcsl B3ATh KpeAUT B OaHke Ha cymMMy A MIH
pyouieit Ha 60 MecsitieB. Y CIOBUS €r0 BO3BpaTa TaKOBbI:
— 1-ro uncna Kaxaoro Mecsiia J0AT Bo3pacTaeT Ha 2 % 10 CpaBHEHHUIO ¢ KOHIIOM
IPEABIAYIIEro MecALa;
— €0 2-10 1o 14-e 4ncio Kaxa0ro Mecsia HeoOXOAUMO OJJHUM IIATEKOM OIUIaTUTh
4acThb J0JITa;
— 15-ro yncna Kaxxaoro Mecsia AT JO0JDKEH ObITh Ha OJHY U Ty K€ BEJIMYUHY
MEHBbIIE A0ra Ha 15-€ YuCio npeabIayIero Mecsua;

—x 15 nexabps 2031 rona KpeauT AOHKEH ObITh OTHOCTHIO TTOTAIIIEH.
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Yemy paBHO A, ecnu obmas cymma rarexxeit B 2027 rony cocraBut 2508 Thic.
pyoutei?

Ilpumep 3
15 nexabpss 2026 rona IUIaHHpyeTCS B3SATh KpeauT B OaHKe Ha CyMMy
277 MiH pyOuieii Ha 36 MecsiIeB. Y CIIOBUS €r0 BO3BpaTa TaKOBBI:

— 1-ro yucna Kaxaoro Mecsiia JoJIr Bo3pacTaeT Ha 3 % MO CpaBHEHHUIO C KOHIIOM
IpeabIAYIIEro Mecsila;

— €0 2-10 1o 14-e 4ncio Kaxa0ro Mecsiia HeoOXOAMMO OJHUM IIATEKOM OIUIaTUTh
4acThb J0JITa;

— 15-r0 yncna Kaxaoro Mecsiua JIOJr JTOJKEH ObITh Ha OJHY U TY K€ BEIUYHMHY
MEHbIIIE A0Ta Ha 15-€ Yucio npeaplayero Mecsa,

— K 15 nexabps 2029 roga KpeauT J0JKEH OBITh MOJHOCTHIO MOTAIIEH.

Yemy paBHa oOmas cymma miarexeit B 2029 roay?

Kommenmapuii. 3anaHue TOJHOCTBIO BEPHO BBHIMOJHUIM oOKojo 20 %
YYaCTHUKOB 3K3aMEHA. 3HAYUTENIbHOE KOJUYECTBO PAabOT, B KOTOPBIX MO CYTH
pemanace Jpyras, aOJOHHas 3ajJada, IOKa3blBaeT, C OJHOW CTOPOHBI,
HEJ0OCTATOYHOE PA3BUTHE Y MHOIMX YYACTHUKOB 3K3aMEHAa YMEHUW BHUMATEIBHO
YUTaTh U AHAJIM3UPOBATH YCIOBUE 33Ja4d, a C JAPYroil CTOPOHBI, POCT MPAKTHKU
HAaTAaCKMBAaHUSl Ha TUIIOBbIE IIA0JOHBI BMECTO CHCTEMATHYECKOTO IOBTOPEHUS.
AHaJOrMYHO NOPOUUIOMY TOJAy MOJABIAOLIEe OOJBIIMHCTBO  YYaCTHUKOB
9K3aME€Ha, HaWeAIUX MyTh PEIICHHs, BEPHO JOBOAUT €ro JO0 KOHIIA,
YTO CBHUJIETEIBCTBYET O POCTE MATEMATHUYECKOU KYJbTYpPbI BBIITYCKHUKOB.

3ananme 17 — reomerpuueckas 3agava (TUIAHUMETPHUS), HPOBEPSIOIIAS
YMEHUS: OINEPUPOBATH TMOHATUSMHU «TOUKA», «IpsAMas), «OTPE30K», Iyd»,
«BEJIMYMHA YIJIa»; HWCMOJb30BATh IMPHU PEIICHUU 337a4 H3yYCHHbIE (aKThI
U TEOpPEMBbI IUIAHUMETPUHM, A& TAKKE€ T'€OMETPUYECKHE OTHOLIEHWS; HAaxXOIUTh
U BBIYUCIIATH T€OMETPUYECKUE BEJIMYHMHBI (JUIMHY, YTOJI, IUIOIIA[b), UCIOJbB3YS
U3y4eHHbIE (POPMYJIBI U METOABI. 3aJaHie MOBBILIEHHOTO YPOBHS C Pa3BEPHYTHIM
OTBETOM, MaKCHUMAJIBHBIN Oaynt — 3.

Ipumep 1
B derpipéxyronsauk  KLMN  Bmmcana oxpyxHOcTh ¢ 1meHTpom O. DOra
OKpY>XHOCTh Kacaetrcsi ctopoHbl MN B Touke A. M3BectHo, uro LMNK =90°,
ZNKL = ZKLM =120°.
a) Jlokaxxure, uro Touka A nexut Ha mipsimoit LO.
0) Haiiqute nuny croporst MN, ecu LA=1.
Ilpumep 2
B mapamnenorpamme ABCD c¢ octpeim yrmom BAD wu3 Bepmmabl B mpoBeneHs
BeicoThl BP u BQ, mpuuém touka P nexut Ha cropoHe AD, a Touka Q —
Ha cropore CD. Ha cropone AD ormeuena Touka M. M3pectHo, uto AM = BP,
AB = BQ.
a) loxaxwure, uto BM = PQ.
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0) Haiigute momans Tpeyroasauka APQ, ecim AM = BP =8,
AB =BQ =10.

Ilpumep 3
B octpoyronsHoMm tpeyronsarke ABC yron BAC B aBa pasa Gosbiie yriia ABC.
Touka O — TMEHTP OKPYKHOCTH, ONHCAHHON OKOJO TpeyroibHuka ABC.

OxpyXHOCTh, onucaHHasi okoio TpeyrombHrka AOC, mepecekaer orpe3ok BC

B Toukax C u P.
a) [lokaxkute, uro AP = BP.
0) Haiinure mymuay ctoponsl BC, ecnmu AB =7, AC =4.

Kommenmapuii. 3ananue BEpHO BBINOJHUIN 4yTh MeHbIIE 10 % y4acTHUKOB
AK3aMeHa. BBICOKMII ypOBEHb BBIMOJHEHUS T€OMETPUUYECKUX 3aJaHuil yactu 1
’K3aMEHa, K COXKaJCHHMIO, II0OKa B HEJAOCTATOYHOW CTEMEHH OTPa3HIICH
Ha BBITIOJHEHUW 3aaHUS 10 TNIAHUMETPUH C Pa3BepHYThIM OTBeTOM. CremyeT
MOJIKPEITUTh OCBOCHHE 0a30BBIX TCOMETPUUYECKHIX KOHCTPYKITUI
¥ TEOMETPUUICCKYIO MHTYHITUIO YMEHUEM MTPOBOIUTH JOKA3ATEIbHBIE PACCYKIACHUS
B MHOTOXOJIOBBIX 3aJaHUSIX TOBBIIIEHHOTO YPOBHS. XOpOIIEHl OCHOBOM
JUTSL YITYUIIEHUS] T€OMETPUYECKOM MOATOTOBKUA a0UTYPUEHTOB TEXHUYECKUX BY30B
U YCIEIIHOCTH BBIMOJHEHUS JAHHOTO 3a/laHusl SBJISIETCS BBEJEHHWE B paMKax
ooHnoBiaeHHoro ®I'OC yriy6GneHHOro Kypca reoMeTpUM B OCHOBHOM IIIKOJIE,
CO CMENICHHEM aKIIeHTa C JIOTHYECKOTO KOMIIOHEHTA COJIEpP)KaHHs Ha pPa3BUTHE
r€OMETPUYECKON HWHTYUIIMM M YMEHHMM aHAJIU3UPOBATh TE€OMETPUUYECKHE
KOHCTPYKITUHU U PeIaTh 3a71a4l Pa3IMYHBIMHU CTIOCOOaMHU.

3ananue 18, nmnposepsromee  ymMeHHsA:  ONEPUPOBATH  MOHATHIMU
«TOXJIECTBOY», KTOXKAECTBEHHOE IIPE0OPA30BAHUEY», KYPABHEHHUEY», KHEPABEHCTBOY,
«cHucTeMa ypaBHEHH M HEPaBEHCTB», «PaBHOCWIBHOCTh YpaBHEHUW, HEPABEHCTB
U CUCTEMY; pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TTOMOLIBIO PA3JIMYHBIX
IIPUEMOB; pellaTh YPaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTPOM; BbIpaXaTh
dopMynaMu  3aBUCUMOCTH MEXAY BEJIMYMHAMM;, HCIOJIb30BaTh CBOMCTBa
u rpadpuku QYHKOUH A7 pelleHHs ypaBHEHHMH, HEpaBEHCTB U  3a4ay
c mapameTpamu. JJis 3TOro He0oOXOUMO MPOJEMOHCTPUPOBATH KOMOMHUPOBAHHOE
BJIAJCHUE METOJAaMHU pEIIEHUs 3aJad W3 Pa3HbIX pa3[eioB LIKOJIBHOIO Kypca
MaTe€MaTHUKH. 3aJaHUE BBICOKOTO YPOBHS C Pa3BEPHYTHIM OTBETOM, MAaKCHUMAJIbHBII

Ooamwt — 4.

Ilpumep 1
Haninure Bce 3HaueHUs &, MPU KaXIOM U3 KOTOPBIX YPABHEHUE
(|x—a—1|+|x—a+1|)2 +a(|x—a—1|+|x—a+1|)+a2 ~16=0
MIMEET POBHO JIBA PA3JINYHBIX KOPHS.
Ilpumep 2
Hanigure Bce 3HaueHUs &, NPU KaXIOM U3 KOTOPBIX YPaBHEHUE
(4x+|x—a]—[3x+1])* = (a+1)(4x+|x—a|-[3x+1])+1=0

MMEET POBHO J1BA PA3JIMYHBIX KOPHSL.
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Ilpumep 3
Haiinute Bce 3HaUeHHsI @, TIPHU KOKIOM U3 KOTOPHIX YpaBHEHUE
2 2
(3x+|x—a|+[2x+a+1])" —a(3x+|x—a|+|2x+a+1])+a°-16=0
UMEET POBHO OJIUH KOPCHb.

Kommenmapuu. 3anaHue BEpHO BBINOJHWIM MeEHbIIE 5 % y4aCTHUKOB
’K3aMeHa. ba3y g yCHemHOro BBIMOJHEHUS JaHHOTO 3aJaHusl CO3/aeT
CHCTEeMaTHYECKOE OCBOCHHE Kypca anreOphl, a Ha dTare WTOTOBOTO TTOBTOPCHHS —
pelieHre 3aJaHuii  Ha BCE BCTpEYAIOMIMECS B  IIKOJBHOW  IMporpaMme

U JICUCTBYIOIUX YYEOHUKAX THUIMbl (QYHKUWNA, HE OrPaHUYUBASICH TEMHU, KOTOpHIE
BCTpevaliuch B 3afanusx EI'D npomwioro roaa.

3apanue 19, npoBepsOIIEro YMEHUS: BJIaJCTh METOJIAaMH JO0Ka3aTeIbCTB,
AITOPUTMAMH  pEIIeHUs 3a7a4, TMPUBOAUTh TMPUMEPHl H KOHTPIPUMEPHI,
MPOBOJUTH JTOKA3aTeIIbHBIC PACCYy)KICHUS TPH PEIICHWH 3a7ad; OICHUBATH
JIOTUYECKYIO MPAaBWILHOCTH PACCYKIACHUI; OTICPUPOBATH MOHATUSIMU: «MHOYKECTBA
HATypadbHBIX, IEIBIX, PAIMOHAIBHBIX, JICUCTBUTEIBHBIX YHCEI», «OCTATOK
0 MOMYJIIO»; WCIOAL30BaTh NPH3HAKH JCIUMOCTH, HAWUMCHBIIHA OOIIuit
JEMUTENIb W HaWMEHbIee oO0Iee KpaTHOE, BHIOMPATh MOAXOASAIINN METO.
JUIS pelIeHHs] 3aJaud. 3aJaHue BBICOKOTO YPOBHS C Pa3BEPHYTHIM OTBETOM,
MaKCHMaJbHBIN Oamn — 4.

Ilpumep 1
Ha nocke 3ammcano 10 HaTypanbHBIX YMCEN, CPEAM KOTOPHIX HET OJUHAKOBBIX.
Oxkazanoch, 4T0 cpeaHee apudMETHUECKOE JIIOOBIX TPEX, YETHIPEX, MATH HIIN
IIECTH YMCEN U3 3allUCAaHHBIX SIBIIAETCA LENbIM 4HCIOM. OJHO W3 3alMCaHHBIX
gucen pasao 30 021.
a) MoxeT 1 cpeAu 3aIMCaHHbIX Ha JOCKE Yncell ObITh yucio 3517
0) MoxXeT M  OTHOIIEHHE JBYX 3allUCAaHHBIX Ha JOCKE 4YHucel
paBHATBCS 117
B) OTHOIIEHHE JABYX 3alUCaHHBIX Ha JOCKE YHCEN SIBISETCS LEbIM
yuciaoMm N. Haliiure HauMeHblIee BO3MOKHOE 3HAYEHHUE .
Ipumep 2
Ha nocke 3ammcano 10 HaTypanbHBIX YMCEN, CPEAM KOTOPHIX HET OJUHAKOBBIX.
Oxkazanoch, 4TO cpeaHee apuMEeTHUecKoe IIOOBIX TPEX WIM TMSATH YHUCEN
U3 3aMKMCAHHBIX SBJSETCS LIETIBIM YHCIOM.
a) MoryT 51 cpey 3alMCaHHbIX Ha JOCKE YHCEN OJTHOBPEMEHHO OBbITh YHCia
305m 15117
0) MoxxeT 1M OJHO M3 3allMCaHHBIX Ha JOCKE 4uced ObITh KBaJIpaToM
JIPYroro, €Ciii CPEAU 3alMCaHHBIX Ha TOCKE Yucen ecTh yucio 3057
B) M3BecTHO, 4TO cpeayu 3aMMCaHHbIX Ha JIOCKE YUCEN €CTh YUCI0 N U ero

2 .
kBajapar N°. HaliguTe HaMMeHbIIEE BO3MOXKHOE 3HAUCHHE N.
Ilpumep 3
Ha mocke 3ammcaHo HEKOTOPOE KOJWYECTBO ITOCIICIOBATEIIBHBIX HATYPaTbHBIX

YyHUCell, CPeAN KOTOPBIX POBHO ISATH AensTcs Ha 20).
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a) Morno 7nu cpeau 3amUCaHHBIX YUCEN OBITH OOJbIIEe MSATH YHCEN,
nenammxcd ga 21?

0) Morno 1M cpead 3amUCaHHBIX YHCENl OBITh MEHbBINE MATH YHUCEN,
nenammxcd ga 15?2

B) Haiinure HaumOonbliee BO3MOXHOE 4YHciao K, Takoe, 4TO cpemu
3alTMCAHHBIX YMCEN OOJIBIIE MATH YUCEIT ACTATCS Ha K.

Kommenmapuii. 3anaHue TOJHOCTBIO BEPHO BBINMOJIHWIM MeHee 2 %
YYaCTHUKOB 3K3aMeHa. OHO He TpeOyeT AJisl CBOErO BBHIMOJHEHUS UCIOIb30BAHUS
METOJOB W TOHSTHH, BBIXOAAIIMX 33 pPaMKU IIKOJbHOM IMPOrPaMMBbl,
HO TpeOyeT YBEPEHHOI'O BIAJACHHUS BCEM KypCOM MAaTeMaTHK{, TOTOBHOCTH
npoOOBaTh pa3IUYHbIE MOAXOABl K PEHICHHIO. YCIEIIHOCTh PEIICHUS COCTOUT
HE B IIPEOJIOJIEHUN TEXHUYECKUX CIOKHOCTEH, @ B YMEHHH PUMEHSATh N3yYEHHBIE
B pa3HbIX pa3fenax MIKOJBHOIO Kypca MAaTeMaTHUKM METOJbl pEelIeHUs
B HecTaHaapTHo curyanuu. HeobGxoauma Xopomio pas3BuTas MaTeMaTHuYecKas
U JIorMyYeckas KyJibTypa. Pa3BuTue Takux HaBBIKOB, OCOOEHHO BaKHBIX B BEK
MCKYCCTBEHHOI'0 MHTEJUIEKTA, IPOUCXOANUT HAUYUHAsL ¢ 5—6 KiIaccoB. 3agaya UMeEeT
BBICOKHI MMOTEHIIMAJ POCTA MIPOLIEHTA BBIIOJIHEHUS B OJIMKANIINE TOJIBI.

[Ipy BBIMONMHEHUH 3aJlaHUsl HENb3Sl CIIEIOBAaTh HAaBS3aHHBIM I1a0JIOHAM,
HaIpHUMep 4TO B IIYHKTE @ — BCEI/1a OTBET «J1a» U HYKHO IIPUBECTH Npumep. Bmecre
C T€M, NPU €ro BBIIOJHEHWU JOCTAaTOYHO YMEHHs IIOHATH YCIOBUE 3a/auH,
IPOSBUTH HEOONBIIYI0 COOOPA3UTEIBHOCTh M MHHHMAIILHOE TEPIIEHUE, YTOOBI
OOHapYXUTh HYHYIO MaT€MAaTUYECKYI0 KOHCTPYKLHIO WM IPUBECTH apTyMEHTHI,
IOYEeMy IOCTPOEHHE NpHMepa HEBO3MOXHO. B crapmmx kiaccax WU BO BpeMs
UTOTOBOTO  TMOBTOPEHHS  TaKXKe€  HEOOXOJMMO  HUCHOJb30BaTh  PELIECHUS
pa3HOOOpPa3HBIX MO TEMATHUKE HECIOXKHBIX HETUIOBBIX 3a7ad, HWMEIOLIUXCS
B TOM 4HCJI€ B OaHKE OTKPBIThIX 3aaHuii OUIIN.

B 2025 r. mva EI'D no maremaruke mpoduiIbHOTO YPOBHS OOJBIIMHCTBO
YYaCTHHKOB IPOJEMOHCTPUPOBAJIO YBEPEHHBIE HABBIKM OCBOEHHUS KJIIOUYEBBIX
MOHATUH, (DAKTOB, METO/IOB YIITyOJIEHHOTO Kypca MaTeMaTHKH, HEOOXOUMBIX JJIs
IPOAODKEHUs 00pa30BaHUsl B TEXHUYECKUX BY3aX. 3aMETHO CHM3WICS TMPOLIEHT
TEXHMYECKUX OMMOOK B 3amaHMsiXx yactu 1 sk3amena. Ilpu »ToM coxpansercs
BBICOKMHM TOTEHIMAl pPOCTa BBINOJIHEHMsS 3aaHUid vacTh 2 OCOOEHHO
r€OMETPUYECKUX 33JaHUl, KOTOPBIA TMO3BOJUT TMOBBICUTH YHCIO XOPOULIO
MOJATOTOBJICHHBIX A0UTYPUEHTOB BEAYIIUX BY30B.

I'eomerpuueckue 3amanus 14 m 17 TpaIWLMOHHO BBI3BIBAIOT CIIOKHOCTU
BBHUJy MHOrooOpasus ujieil u meronoB ux pemenus. B 2024 r. Hameruiiach
HeOOJIbIIask TIOJIOKUTENIbHAST TUHAMUKA B X PEIICHUH, KOTOpas COXpaHUIIAch U B
2025 r. 3agaya mo reoMeTpUHr MOBBIIIEHHOTO YPOBHS CIIOKHOCTH C Pa3BEPHYTHIM
OTBETOM B CBOEM YCJIOBHM COAEPKUT JIBA BOIPOCA, OJUH M3 KOTOPBIX — Ha
JI0Ka3aTeNbCTBO, a APYTrOM — Ha BBIYMCIICHUE 3HAYCHUS 331aHHOM BesnunHbl. [Ipu
3TOM  YTBEp)KIACHHE, TMPEUIOKEHHOE I JIOKA3aTeIbCTBA, MOXKET ObITh
UCIIOJIb30BAaHO B TMIOJYyYEHWH OTBETa Ha BTOpOM Bompoc. Takas TakTHKa
NPOJABWKEHHS B pEUIEHUM 3aJa4d YYaCTHUKAMHM 3K3aMEHA WCII0JIb30Bajlach

A0CTAaTOYHO YaCTO MW CBHUACTCIBCTBYCT O CAMOCTOATCIBHOCTH B IIOUCKC ITYyTHU
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peleHns, XOpOLIed TI'EOMETPUYECKOM HpyIuuuu. HemamoBaKHBIM yCIOBHEM
yCIexa B PEIICHWH TAKUX 3a/1ad CTajla IpeaycMoTpeHHas Ha EI'D BO3MOXHOCTH
PELINTh 331a4y pa3HbIMU CIIOCOOAMH, IPUMEHUTDH PA3JIMYHbBIE TOIXObI U METO/IbI
penieHus.

JUIs yCHemHOro BBIIOJHEHUS 3aJaHUil 4yacTH 2 TakXke BaXHO YMEHHE
IIPOBOJUTE MHOTOXOJOBBIE pPACCYKIEHUS — YMEHHE, BECbMA BAXKHOE JJIA
YCIIEIIHOr0 00y4eHHs B By3€ U (hOpMHpPYyEMOE Ha IPOTSIKEHUHU HECKOJIBKHMX JIET
U3y4YeHUs TPOPHIBHOIO Kypca MaTEMATUKH.

1o pe3ysbTaraM BBINOJHEHUS SK3aMEHALMOHHON pabOThI SBHO BBIIEISIOTCS
YeThIpe rPYMIbl yYaCTHUKOB dK3aMEHa.

['pynma 1. TectoBslit 6amn — 0-22; nepBuunsii 6amn — 0-4.

Omnucanrie ypoBHsI IOJTOTOBKM 3TOM TPYMITBI YYaCTHUKOB 9K3aMEHA: UMEIOT
HU3KYI0 MOTHBAIUIO K 00YUYEHUIO, IKOJIBHBIA KypC MaTeMaTHUKU HE OCBOCH Jaxe
Ha 0a30BOM YypOBHE, HE BIAJCIOT OCHOBHBIMHU AJTOPUTMAMHU PEIICHUS THUIIOBBIX
3ajad.

['pynma 2. TectoBblil 6a1 — OT MUHUMAaIbHOTO Oamia 10 60; mepBUYHBIM
6amn — 5-10.

Onucanve ypoOBHS TOJATOTOBKM OTOM TPyNIbl YYaCTHUKOB SK3aMEHA:
pemaioT 3aja4u yacTu 1 sK3aMeHa, TOJIBKO €CJIM PACIlO3HANM THUII 3aJaHUsl, UMEIOT
OPEICTaBICHUS O TMOAXOAAaX K PEIICHUI0 HEKOTOPhIX 3aJad W3 YacTu 2
HK3aMEHAIMOHHOM pabOTHI.

I'pynma 3. TectoBsrit 6amt — 61-80; nepBuunbIi 6amt — 11-17.

Onucanvie ypoBHA TMOATOTOBKH O3TOH TPYMINbl YYaCTHUKOB DJK3aMEHa:
YCIEUIHO CHPaBJISIIOTCS € OOJBIIMHCTBOM 3aJaHuii vacth 1 u  BiajeroT
AITOPUTMAMH pelIeHUs] N30MpaTeabHON TPYMMbl 3alaHuid U3 YacTh 2 dK3aMeHa
(ypaBHeHHE C OTOOPOM KOpHEH, HEpaBEHCTBO, SKOHOMMYECKas 3ajauya,
MIPOJIBIKEHUE B 33/1a4€ C YHCIOBBIMU 3aBUCUMOCTSIMHU).

['pynma 4. Tectosiit 6amt — 81-100; nepBuunbiit 6amt — 18-32.

Onucanve ypoBHS TOJATOTOBKM OTOM TPYyMIbl YYaCTHUKOB HK3aMEHA:
HalleJIeHbl HA TOJy4YeHHWE BBICOKOTO pe3yibTaTa M MPOJOJDKEHUS CBOETO
oOpa3oBaHHs B By3aX C IMIOBBIIICHHBIMA TPEOOBAaHUSMU K MaTeMaTHYECKOU
MOJITOTOBKE a0WUTYPUEHTOB; pelliasi 3a7a4yd MOBBIIIEHHOTO MJIM BBICOKOTO YPOBHSI
CIIOXHOCTH, CTaBiT Imeped co0Ol Ledb MaKCUMalbHOTO  MPOABUKEHUS
c (pukcupoBaHMEM KaXXIOTO MPOMEKYTOYHOTO Iara WM JTafa pPeleHHs, MpH
ATOM JIOMYCKAIOT OMIMOKH B pellleHrH 3a1a4 yacTu 1 (6a30BOro ypoBHsi).

B tabnuue 2 nmokazaHo pacnpenesieHHuEe IMPOLICHTOB BBIMOJIHEHUS 3aJaHUul
10 Tpynmnam nepBu4HbIX 0amtoB EI'D mo MatemaTuke mpoduiIbHOTO yPOBHSI.
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Tabmauma 2

3aganue | Cpennuid I'pynna 1, I'pynna 2, I'pynmna 3, I'pynna 4,
NMPOLEHT 04 I1b 5-10 I1b 11-17 I1b 18-32 I1b
BbITIOJIHEHH S
1 82,2 29,9 69,8 92,5 97,6
2 94,2 55,2 92,2 98,2 99,1
3 67,7 14,1 48,2 81,1 91,8
4 94,9 66,2 93,1 98,0 98,8
9) 65,2 11,2 42,9 80,1 92,3
6 94,5 46,8 92,9 99,1 99,7
7 84,4 20,4 71,3 96,4 99,5
8 75,6 10,4 55,4 91,3 97,6
9 83,4 13,3 71,9 95,0 98,0
10 73,8 7,4 50,6 91,2 97,5
11 74,4 5,1 47,5 94,4 99,3
12 79,5 10,4 64,8 92,5 97,0
13 43,1 0,1 3,8 63,3 95,5
14 6,0 0,0 0,14 2,8 41,1
15 19,2 0,02 0,36 20,1 83,2
16 17,6 0,03 0,38 17,6 78,7
17 7,7 0,03 0,26 4,3 49,3
18 1,9 0,0 0,03 0,86 13,1
19 1,5 0,03 0,25 1,0 8,2

Baxxno orMetuth, uto B 2025 T. pa3pbiB MEXKIy YPOBHIMH ajareOpanvecKkoi
MOJATOTOBKM M TE€OMETPUYECKOW MOJATOTOBKM BBITYCKHUKOB CHU3WJICA, HO OH
COXpaHWICS U SIBHO MPOCJIEKHBAETCS y YYAaCTHUKOB dK3aMeHa w3 rpynn 3 u 4.
HauGoinee sapko CpaBHUTEIBHBIM aHAJIU3 YCIEIIHOCTH OCBOCHHS Kypca alreOpsbl
U Kypca T€OMETpUM BHUAECH Ha pe3yjibTarax HauOoJsiee YCHENIHOW Tpymnmbl 4.
[Ipu sTOM mMOCTaTOYHO OTpPAaHUYMUTHCS 3amaHusIMU 13—17 yacTu 2, MOCKOJBKY
3aJaHusl 4yacTh 1 ydYaCTHMKM M3 JTOM TPYNIbl BBINOJHSAIOT TMPAKTUYECKU
noJHOCThIO (6osee 90 %).

3amanus 13, 15 u 16 BeIMOAHSIOT cOOTBETCTBEHHO 95,5 %, 83,2 % u 78,7 %
YYaCTHHKOB M3 Ipynnsl 4, a 3aganus 14 u 17 BBINOJHAIOT JIMIIb COOTBETCTBEHHO
411% wn 49,3 % yuyacTHUKOB u3 3Toi Tpymnmbl. OCHOBHAasS TPUYMHA B TOM,
4YTO Jake y HauOojee MNOATOTOBIEHHBIX IIKOJIBHUKOB T'€OMETPHUSl BbI3bIBAET
OTpeJeIeHHbIE TPYIHOCTH, OCKOJIbKY KaXK/1asg reoMeTpuuecKas 3ajadya npoBepsieT
YMEHUSI  TNPOBOAUTH  CAMOCTOSATEIBHOE  MUCBMEHHOE  JI0OKa3aTeJIbCTBO
reOMETPUYECKOTo (hakTa C OMOPOW Ha ONpeneNeHus, TEOPEMbl Kypca U HaXOAUTh
N0 JaHHBIM BEJIMYMHAM JpPYrMe TE€OMETPUUYECKHUE BEIMYMUHBI, HCIOJb3Ys
U3y4YeHHble (UTypbl M METOJbl pElIeHH reomeTpuueckux 3anad. KoneuHo,
IUTAaHUMEeTpHUUecKas 3a1a4ya 17 TpedyeT Hemallo BpeMEHU Ha BBIMOJHEHUE U aHAJIN3
yepTexka, MOUCK KIIOUEBBIX 3JIEMEHTOB KOHQUTYpalHuH, pPElIeHHEe HECKOIbKUX
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BCIIOMOT'AaTEJIbHBIX M0/13a/1a4, HO camasi 0oJbIIas TPYAHOCTD JIJISl BCEX YYACTHUKOB
PK3aMEHa, a HE TOJIbKO Il ATOW TpyNIbl, — 3alHucaTh TPAMOTHO pELICHHE
reoMeTpuyeckoil 3agaun. Jlake pelleHue CTaHJIAPTHOM CTEPEOMETPUUECKON
3aja4a 14 y XOpoio NOoArOTOBIEHHOTO U MOTUBUPOBAHHOTO YYaCTHUKA 3K3aMEHa
3aHUMaeT OOoJIbIlIE BPEMEHH, YeM, CKaXkKeM, pellleHue 3aaauu 16, kotopas Tpedyer
OOBEKTUBHO HAMHOTO OoJjblero oObema o0paboTku HHGOpPMAIUM, HHOTIA
COCTaBJICHUsI TaOJIULIbl, IPUMEHEHUS HECKOJIBKUX AJITOPUTMOB U apU(PMETUUECKUX
BBIYMCIICHU ¢ MHOTO3HAYHBIMHU YHCIaMU. MOKHO MPEANO0JIOKUTh, YTO YUACTHHUK
9K3aMEHa, BBINOJHAKOMMK 3anaHue 16 w mnpomyckaromui 3amanve 14 wmm
BBITIOJHSIONINA €ro ¢ OMMOKON, He BUAMT CTAaHAAPTHBIX AJITOPUTMOB, KOTOPHIC
OH MOI OCBOMTH Ha YypokKax reoMmeTpud. [Ipm xopomend MaremMaTu4ecKou
MOJITOTOBKE pelieHue 3amaun 14 3aHumaer B 1,5-2 pa3a MeHbIE BpPEMEHH,
yeM 3aja4a 16, u He Ooible, yeM 3amada 15.

Haubonee noAroToBIE€HHBIE YYACTHHUKH, KOTOpBIE 3apaHee IUIAaHUPYIOT
BpEMsl M BBICTPAMBAIOT TAKTUKY PELICHUS 3a]a4 HA 3K3aMEHE, OTHOCAT PEIIEHUE
CTEpEOMETPUUECKON 3a1auu Ha ocraBuieecss Bpems. OTpaOoTka CTaHAAPTHBIX
QITOPUTMOB ITOCTPOEHUS CEYCHUS, HAXOXKICHUSI 3JIEMEHTOB IPU3MbI U TUPAMUJIBI
NO-TIPEKHEMY OCTA€TCSl HEHCIIOJIb30BAHHBIM PECYpPCOM IOBBILIECHUS YPOBHS
MaTEeMaTU4YECKOM NOATOTOBKH BBIITYCKHUKOB.

B npouuisie roasl B Hanbojaee MHOTOYUCIEHHOM rpyIie 2 sIBHO BbLAEISAIACH
«TpaHula yCMEIIHOCTHY, COBIAIAIONIAsl C TPAHULIEH MEXAY 3aJaHUSIMU C KPATKUM
OTBETOM M Pa3BEPHYTHIM OTBETOM. B 3TOM rojy 3Ta rpaHuua mposiBIsSETCA eue
yetye. Beimonnenune 3agannii 1-12 B rpynne 2 — Ha ypoBHe He MmeHee ueM 42,9 %.
3amanne 13 — nHambosee ycHenrHoe 3aJaHWe YacTH 2 — BBINTOJHCHO JIHIIb
Ha ypoBHe 3,8 %. Bo3HuKaeT mpenanoioXkeHue, YTO 3HA4YMTeNIbHAs 4acThb, €CIU
He OOJILIIMHCTBO, YYACTHUKOB 3TOM IpyNIbl MONAAAET B HEE JIMILb MOTOMY, YTO HE
BJIa/IEET MAaTEMAaTUYECKOM peublo B TON CTENEHH, KOTopasi HE0OXOoauMa JIIsl SICHOTO
U3JI0O)KEHHUSI MBICJIE TpPH  BBINOJHEHUM 3aJaHUA C PA3BEPHYTBIM OTBETOM.
I[Ipy »3TOM y HHUX YypPOBEHb MAaT€MAaTHYECKOIO  MBIIIJICHUS, TEXHHUKA
MaTeMaTUYECKUX MpeoOpa3oBaHUIl M BBIUMCICHUA MOXKET OBITh JJOCTATOYHO
pazBuTta. MOXHO  Takke  MNPEaNoyoKUThb, 4YTO  IpodiieMa  Kpoercs
B 3JIOYNOTPEOJIEHNH MHUCbMEHHBIMM BHUAAMHM pabOThl, TECTaMHU, KpPaTKUMHU
OTBETaMH; IPU 3TOM IIKOJBHUKM HMMEIOT Maj0 NPAKTUKA B YCTHBIX OTBETaX,
pPa3BEpHYTHIX MHCbMEHHBIX MaTEeMaTHYECKUX COUYMHEHMSIX. TaKoW IIKOJIbHHUK
MOKET PELINTh YPAaBHEHHE WJIM HEPABEHCTBO, MIOHUMAET MATEMATHUYECKUI CMBICI
3a/layd, HO B CHJIY OTCYTCTBHSI NMPAKTHUKKA HE MOXKET SICHO M MOCIEAOBATEIbHO
3anucaTh peueHue.

Peanuzauus pernoHamMu M 00pa30BaTENIbHBIMU YUPEKICHUSMU TMEpexoa
Ha YriIyOJIeHHOEe MaTeMaTH4eckoe o0pa3zoBaHue ¢ 7—9 KIIacCOB CO3JIaET CEPHE3HYIO
0azy nns pocra pesynpratoB EI'D mo wmarematuke B Onmkaillime ToJbI.
Cy1iecTBEHHBIM HENOCTaTKOM B moAaroroBke k EI'D mo maremaTuke sBisieTcs
HENPEPBhIBHOE pEelIeHHE ¢ OOy4YaloIMMUCS BapHAHTOB 3K3aMEHA MNPOILIBIX JIET
(umu  ©3 COOPHMKOB THUIOBBIX BapHAaHTOB), OOYCIOBJIEHHOE CTpEMJICHUEM

pa306paTI> KaK MOJKHO OOJIbIIIC THIIOB 3ajgad, MW 3aMCHa CaMOCTOATCIbHOIO
27



peleHust 3aja4 Ha MPOCMOTP BHIEOPOJIMKOB B ceTH MHrepHer. LlenecooOpa3Ho
HapsiJy C CUCTEMHBIM HM3YUYEHHMEM IIKOJBHOTO Kypca MAaTeMaTHKHU IPOBOJIUTH
YPOKH U 3aHSITHS TEMAaTHYECKOTO IOBTOPEHHMS, YAENIATbh 0co00€ BHUMAaHHUE
PEUIeHUIO 3a/1a4, KOTOPbIe 00yYaroluecs peliaoT YBEPEHHO.

[Ipu moAroToBke ywammxcss K TOCYIapCTBEHHOM HTOTOBOM aTTeCTAlMU
0co00€  BHUMaHUE  JOJKHO  OBITh  COCPEIOTOYEHO Ha  MOJTOTOBKE
K 0e301MO00YHOMY BBITIOJIHEHHUIO 33JaHui 4YacTh | 3K3aMEeHAIlMOHHOW pPaOOTHI.
OTO MO3BOJIUT B NEPBYIO OYEPENb Ha IMEPBOM Kypce By3a CO3/1aTh KpPENKUH
byHIaMeHT 1t 00yYCHHUST MaTeMaTHKE MO IMHUPOKOMY CHEKTPY TeM, O0TpaboTaTh
0€301IMO0YHOE BBIIOTHEHNE MAaTEMATUYECKUX JIEUCTBUM.

JList YCIELUIHOTO BBITIOJTHCHHUS 3aJlaHuH 13-17 HEOOXOINM
mudepeHnUpoBaHHBI  TIOAX0M B pabore ¢ Hambojee MOATOTOBICHHBIMU
yYalMMHcs. DTO OTHOCHTCS M K pabore Ha ypoke, U K auddepeHunanuu
JOMAaIlHUX 33]aHUl M 3aJlaHdil, NpealaraéMbIX YYalllUMCS Ha KOHTPOJBbHBIX,
MIPOBEPOYHBIX, IMATHOCTUUECKUX paboTax.

3aMeTHOE KOJMYECTBO OMIMOOK B UYTEHWM U TOHMMAHUW YCJIOBHUM 3ajad
JUKTYeT HEO0OXOJIMMOCTh OOpaTUTh BHUMAHUE HA pPa3BUTHUE METANPEIMETHBIX
YMEHU U HaBBIKOB oOydwarommxcsa. Kpome Toro, Ba)XKHO YJIElsITh BHUMAaHHE
croco0aM YCTaHOBJICHUSI 3aBUCHMOCTH: MEXKIY BEJIMUYMHAMU B 3ajade, MEXIy
YCIOBHEM M  BOIPOCOM, MEXKIy pE3yJbTaTOM PEHIEHUSI  COCTaBJIECHHOM
MaTEeMaTHYeCKOM MOJENIU W YCIOBUEM (MHTEpIpeTanuen pesyiprata). BaxkHbsiMu
YCIIOBUSIMU YCIICITHOCTHU SBJISIIOTCA OOCYKICHHE Pa3iIMuYHbIX MOJIXOJ0B U METOOB
pellIeHHs OJHOM M TOW K€ 3aJauyd, CPaBHEHHE DPA3JIMYHBIX CIOCOOOB pEILEHUE,
UX TPYIOEMKOCTH U crmocoboB ympomeHus. llenecoobpasHo Ha ypokax
MOBTOPEHMSI, OOOOIIEHUS] M CUCTEMAaTU3allMM 3HAHWM SIBHO BBIACHSATH, KaKOU
MaTeMaTUYeCKUil (PaKT WM KaKoe YTBEP)KJICHUE CTAJIM KIIOUEBBIMH B PEIICHUU
Y TIO3BOJIWJIA YCIIEIIHO PEIIUTH 3a7a4y.

HyxHo o00paturh BHHUMaHHWE Ha U3YYCHHE HE TOJIBKO Te€OMETPHUH
HETMOCPEJICTBEHHO C / KJlacca, KOTJa HAYMHAETCS CUCTEMATHYECKOE H3Y4YeHHUE
ATOTO MpeIMeTa, HO W HAIISIAHBIX AaCHEKTOB TeOMETpUUu B S5—6 Kiaccax
U HavajgbHOW mKosie. OOywaromuecs B XOJI€ HM3YYCHHS TEOMETPUU JIOJKHBI
MOCJIE0BATEIbHO OBJIA/IEBATh HAaBbIKAMH W METOJIaMH pEIIeHUs 3a1ad. BaxkHo
oOpararh BHUMaHuE Ha BO3MOXXHOCTh MPUMEHEHHUSI PA3HBIX TIOJIX0/I0B U CIIOCOOOB
pelieHus OJHOM M TOM K€ 3aJayd, BCECTOPOHHE IIOKa3blBaTh, YTO HET
HEOOXOJMMOCTH HCKATh €JWHCTBEHHBIN MYyTh PELICHUS MPEITI0KEHHOM 3a1auu,
Jla)Ke€ BAapUATUBHOCTh HAXOXKJACHHUS MPOMEXKYTOUHBIX JJIEMEHTOB JOJKHA OBITh
o0CyXJIeHa Ha YPOKe.

JUist  ycrnemHoro BBIMOJHEHUs 3adaHus 15 (pelieHue HEepaBEHCTB)
HEO0OXO0JIMMO OOpaTUTh BHUMAHUE HAa U3YUEHHUE METO/Ia HHTEPBAJIOB MPU PEIICHUU
HepaBeHCTB. VMmeHHO (dopMallbHOE TMPUMEHEHHE JTOr0 METO/a TMPUBOJIUT
K OOJBIIIOMY KOJIMYECTBY OIIMMOOK Yy YYaCTHHUKOB HK3aMEHA, MPUYEM BaKHO
chopMHpPOBaTh YCTOMYMBOE YMEHHE PEIICHUS HEPABEHCTB €IIe B Kypce alreOpbl
OCHOBHOM IIIKOJIBI.

[Ipu opranmzammu  auddGepeHITMPOBAHHON  MOJATOTOBKH  yUYalTUXCs

10-11 xmaccoB k EI'D mo marematuke mnpoduiILHOTO YPOBHS HEO0OXOIMMO
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YUUTHIBATh pe3ynibTaThl 2025 I. U OpraHu30BbIBaTh IPYNIbI C AKIIEHTOM Ha TeMax,
KOTOPBIE BBI3BAJIA 3aTPYIHCHHUS:

— «lInaHuMeTpruyecKne 3a1a4n Ha HAXOKICHUE TEOMETPUUECKUX BEIIMUHUHY;

— «CrepeoMeTpuyeckie  3aJayd  Ha  HAXOXKICHHUE  T[EOMETPUUYECKHX
BEJINYUHY;

— «Pemienre  panuMoOHAIBHBIX,  JIPOOHO-pAllMOHANBHBIX,  KBaJPaTHBIX,
MOKAa3aTeNIbHbIX, TOTapU(PMUUECKUX HEPABEHCTB U UX CHUCTEMY;

— «TekcTOBBIC 3a1aun;

— «[IpousBogupie W TWEpBOOOpa3HbIE  JJIEMEHTApHBIX  (YHKIHID,
«Hawubomnbiiee n HaMMeHbIIIEE 3HAYCHHS (PYHKITUNA. DKCTPEMYMBD.

Ocoboe BHMMaHWE ClEeAyeT VyAENATb M3YYEHHIO CTEPEOMETPHUHU:
TPaJAMLIMOHHO 3aJaHHUsl MO CTEPEOMETPUU HMEIOT CaMbI€ HU3KHE pe3yJbTaThl
BbINOJIHEHHA. Kak yxke ObUl0O OTMEYEHO, BO MHOIOM 3TO CBS3aHO C TEM,
YTO CTEPEOMETPUUECKHUE 3a/IaHUs HE JAIOT MHOTO TIEPBUYHBIX OaIOB, a JJisl TOTO,
YTOOBI HAYYUTHCS UX pelIaTh, TpeOyeTCsi MHOTO CHII U BpeMeHHU. Takke 3T0 MOKET
OBITH CJIEICTBHEM TOTO, UTO BMECTO M3YUYEHUSI CTEPEOMETPHUH B CTAPIIMX KIaccax
MHOTO BpPEMEHHU YJNIENAETCS PELUICHHI0 NPOCTEHIIMX 3aJady MO IUIAHUMETPUH,
00€eCIeYnBaOIINX BBITYCKHUKAM BBITIOJIHEHHE 3aJaHUNl C KpPaTKUM OTBETOM
Ha EI'D. HeoOxoMMO OopraHMyHOE BKJIIOYEHUE MOBTOPEHUS INIAHUMETPUHU B KYpC
CTEPEOMETPHH.

CrapT WTOroBOrO0 MOBTOPEHHUS PEKOMEHIYETCS HadyaTb C JAUAarHOCTHKHU
B IIepBOM mosyroguu 11 kmacca, 4TO MO3BOJIUT, B YACTHOCTH, IOMOYb YUYEHHKAM
IIPOBECTH OOOCHOBaHHBIM BBIOOp YpPOBHS 3K3aMeHa. Bo BTopom mosyroauu
WHTEHCHUBHAS MOATOTOBKA JT0JKHA peaBaAPATHCS BCTPauBaHUEM
VWHIUBUYAJIM3UPOBAHHON TPAEKTOPUM HA OCHOBE aHalM3a TEKYIIEro YpOBHS
MOATOTOBKM M HEOOXOJMMBIX OasIoB ISl TOCTYIUICHHWS Ha BBIOpAHHYIO
nporpammy. 3anaHusi oTkpeiToro Oanka @OUIIN pexoMeHayeTcss MCHOJIb30BaTh
HE TOJBKO Ha 3Tale IOATOTOBKH, HO M B XOJE€ TEKYIIEr0 OCBOEHUS TEM,
YTO MO3BOJIUT YYECHUKY 3apaHee 03HAKOMUTHCS ¢ POPMO 3ajaHui IK3aMeHa.
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EI'D 2025 r. mo matremaTuke 0a30BOro ypoBHsI

EI'D no maremaruke 0a30BOro ypoBHSI MpeIHAa3HAYEH JUIsl MPOBEIACHHUS
rOCyAapCTBEHHOW WTOTOBOM aTTECTAlMM BBITYCKHUKOB, HE IUIAHUPYIOMINX
NpoJoKeHHus o0pa3oBaHusi B Tpodeccusix, NPEIbSBISIONINX CHEIHATbHbIC
TpeOoBaHus K YpoBHIO MaTemMaruueckoi noaroroBku. B KUM EI'D no marematuke
6a3oBoro ypoBHs nposepsiercs oBiajienne @PI'OC 6a30BOro ypoBHs 10 MaTEMaTHKE
C AaKUEHTOM Ha IPUMEHEHHE IIOJYYEHHBIX 3HAHMW HA NPAKTUKE, DPA3BUTOCTH
JIOTHYECKOTO MBIIUICHUS, CPOPMHPOBAHHOCTh YMEHHMH paboTaTh C pPazIHMYHON
uHpopMaIen U IPUMEHITh MaTEMaTHUECKUI anmapaT B MACCOBBIX TYMaHUTAPHBIX
npodeccusix

KM EI'D no marematuke 0a3oBOro ypoBHS cojaepxanu 21 3amanue
C KpaTKuM OTBEeTOM. B Hauwane paOoTbl IpeaIokKeHbl MPAKTUKO-OPUEHTUPOBAHHBIE
3alaHks], IIO3BOJIAIOIIME YYACTHUKY OK3aMEHa IIPOJEMOHCTPUPOBATH YMEHHUE
IIPUMEHATH IIOJIyYCHHBIE 3HAHUSA U3 PaA3IUYHBIX pA3ZCIOB MAaTEMATUKU IIPU
pElIeHUN NPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad, 3aTeM CJIEeAylT OJOKHM 3alaHuil
110 TEOMETPUH, anredpe U HauasaM MaTeMaTU4YEeCKOIro aHaIMu3a.

Mopens KHUM EI'D 06a3oBoro ypoBHA 10 cpaBHeHuto ¢ 2024 .
HE U3MEHUJIACH.

B 2025 r. B 1eJIOM COXpaHWIAch JOJITOCPOYHASI TEHIACHIMS IUIABHOTO POCTa
MAaTEMaTUYECKON MOArOTOBKH BBITYCKHHKOB IIIKOJIBI, HE IUIAHUPYIOIIMX MTOCTYIATh
B BY3bl Ha CHELMAJIBHOCTH, B KOHKYpCE Ha KOTOPBIE YUYMUTHIBAECTCS MAaTEMAaTHKA.
B wactHOCcTH, ecir 10 €T Ha3aa aTTeCTAIMOHHBIA TIOPOT COCTABIISLT 3 3aaHHs TIPU
BBICOKOM IPOLEHTE HEYCIIEITHOCTH, TO CEMYAC aTTECTAIMOHHBIN MTOPOT — 7 3aaHul,
KOTOPBIM  MpeofoseBalOT  yxe  Oomee 96 %  ydyaCcTHHKOB  DK3aMeHa.
HeynosneTrBopurenpHbple pe3yabTaThl IMOIYYalOT YYACTHHKM DK3aMEHa, KOTOPBIE
(daxTHuecKu He ObLIM TOTOBBI K OCBOEHMIO NMPOrpaMMbl CTApILIEH IIKOJbI, UMENIN
HU3KK pe3ynbraT Ha OI'D u cephe3Hbie MPOOIEMbl B MATEMATHYECKOM MOATOTOBKE,
KOTOpble HE OBUIM CBOEBPEMEHHO BBISBIECHBI M JIMKBUAMPOBAHBL. Takxke clemyer
OTMETUTh HUMEIOIIMECS CJIOXKHOCTH Yy OOJIBIIMHCTBA TAKMX YYaCTHHKOB 3K3aMEHa
B YTCHUM U IOHUMAHUU YCIIOBUSA 3a1a4M.

Cnenyer coBMelmaTh M3yYEHHE CHUCTEMAaTHYECKOrO Kypca MAaTeMaTHKH
CO CBOEBPEMEHHBIM BBISBICHHEM U JIMKBHUJAIMEH MPOOETIOB C HCIOIb30BAaHUEM
MEXaHU3MOB TEKYILIETO KOHTPOJIS, a TaKke HHCTpyMeHTOB BIIP.

Huxe paccMoTpeHbl pe3yabTaThl BBIIOJHEHUS TUITMYHBIX 3aJaHU 0a30BOro
EI'D no marematnke B 2025 1. C yKa3aHMEM BEPOSTHBIX NPUYMH HU3KOU
PE3yJIbTAaTUBHOCTH BBINIOJIHEHHUS PSAJIA 38 JaHUN.

B tabnune 3 nmpuBeaeHbl pe3ynbTaThl BBINIOJHEHUS 3afaHuil 6azoBoro EI'D
10 TEMaM.
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TaoOmuna 3

Kon
TEeMbI

Ha3zBanue TeMbI

Nes
KM

Yposens| Cp. %
BBIIL.

11,18

Harypanenple u  unensle  uucna.  lIpusHaku
JAEIUMOCTH  Lenblx — yucen.  IIpeoOpazoBanue
BBIPAKEHUN

b 91,8

11,12

Harypaneupie wu  wensie  uucna. [lpusnakm
JNEIUMOCTH LENbIX YHCeNl. PanvoOHaNbHBIE 4YMCIA.
OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, MPOICHTHI,
OCCKOHEYHBIC TIEPUOTUICCKUEC IPOOH

b 94,8

1.1, 3.2,
6.1

Harypanbubie u  uensle  uucna. [lpusnaku
JIENUMOCTU 1eNbIX yucen. OO0nacTh omnpeaeseHus
U MHOXECTBO 3HaueHuil ¢pyHkimu. Hymu dyskumm.
[IpomexxyTkn  3HaKOMOCTOSHCTBa.  [IpomexyTku
MOHOTOHHOCTH byHKIIUU. Makcumymbl
U MUHHMYMBI GyHKINH. HauGomnbiiee
Y HaWMEHbIIee 3HAUYCHUS (DYHKIIMHA Ha MPOMEXKYTKE.
OnwucarenbHasi CTATUCTHUKA

b 96,3

1.1,1.2,
1.3,1.4,
1.8,2.1

Harypanenapie wu  wensie  uucna. [Ipusnakm
JNEMMOCTH LENbIX 4ucen. PanuoHanbHBIE 4MCIA.
OOBIKHOBEHHBIE M JECATUYHBIE APOOHU, MPOIEHTHI,
OeCKOHEUHbIE IIEPUOINYECKUE poowu.
ApudmMeTnyeckuii KOpeHb HATypaJIbHOW CTETECHH.
JenicTBus c apu(PpMETHIECKUMU KOPHSMU
HaTypaibHOM  cTeneHu. CTeneHb C  MEJNbIM
IIOKA3aTeJEM. Crenenn c palMOHAIbHBIM
nokaszareneM. CBolictBa creneHu. [Ipeobpa3oBanue
BolpaxkeHuil. llensie u  ApoOHO-paliMOHATBHBIC
YpaBHEHHUS

b 83,5

6.2

BepositHOCTB

o1

b 81,7

1.1,1.2,
1.8

Harypanbupie wu  wensie  uucna. [Ipusnaku
JENMMOCTH TICNIBIX YHCEN. ParmoHalbHBIE dYHCIIA.
OOBIKHOBEHHBIE U JECATUYHBIC IPOOH, MPOIEHTHI,
OeCKOHEUHbIE NEePUOTNIECKUE Ipoowu.
ITpeobpazoBanme BRIpaKCHUI

b 74,1

3.1,3.2

Oynkius, cnocoObl 3amanus (Qyskuu. [paduk
¢bynknuu. B3aumuo oOpartnbie (yHkiuu. UeTHbie
u HedeTHble (pyHkiuu. Ilepuogmueckue (yHKIMH.
O6nactp ompeneneHuss W MHOXKECTBO 3HAUYCHHM
GyHKUHUU. Hymm GyHKUHUU. [IpomexyTku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH
¢yHKIME. MakCUMyMbl U MUHUMYMBI (YHKITHH.
Haubonpimee u HauMeHblliee 3Ha4eHHUS (YHKIIUU

Ha MPOMEKYTKE

b 91,8
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Kon Ha3BaHue Tembl Ne B |Yposenn|Cp. %
TeMBI KM BBbIIL.
5.2 |Jloruka 8 b 94.8
7.1 |®urypsl Ha MIOCKOCTH 9 b 96,3
7.1 |®urypsl Ha IIOCKOCTU 10 b 83,5
7.3, 7.4 MuororpanHukd. Tena u TOBEpXHOCTH BpAILICHUS 11 b 81,7
7.1 |®urypsl Ha IOCKOCTU 12 b 74,1
7.3, 7.4 [MHororpaHHuku. Teja U TOBEPXHOCTH BpaIeHUS 13 b 59,3
1.2, 1.8 [PanmoHanbHbIe yHcia. OOrIkHOBeHHBIE| 14 b 81,4
U JIeCATUYHBIE JIpOOU, TNPOIEHTHI, OECKOHEUHBIC
NepPUOIUYECKUE Ipoowu. [IpeoGpazoBanue
BBIPAKEHUN
1.2 |PammmonanbHbBIE qHCIIa. OObikHOBEeHHBIE| 15 b 83,7
U JIECATUYHBIE JpOOH, MPOLEHTHI, OECKOHEUYHBIE
MIePUOANYECKUE IPOOU
1.3, 1.4, |Apudmerndecknii KOpeHb HATypajdbHOW cTemeHu. 16 b 62,2
1.6, 1.8 |[eiictBust ¢ apudmernueckumu KOpHsIMH. CTeneHb
c menpM mokazateneM. CTeneHb C paluoOHAIBLHBIM
nokazareneM. CBoiictBa crenenu. Jlorapudm uducna.
JlecsTuuHble W HaTypajbHble  JIOTapU(PMBL.
[IpeoGpazoBaHue BbIpaKEHUI
2.1,2.2,|Uensie u  npoOHO-palioHaibHBIE  ypaBHEeHUs.| 17 b 62,6
2.4 |UppaunonanpHbie  ypaBHeHusA. [lokazarenbHble
1 JTorapu(PMUICCKHIEC YPAaBHCHUS
1.3, 1.4, |ApudmeTruecknii KOpeHb HaTypajibHOW cTereHu. 18 b 32,5
2.5, 2,6, |elicTBus c apu(pMETUIECKUMU KOPHSIMHU
2.7 |marypanbHOUl  creneHu. CrTeneHb ¢  IENBIM
MIOKAa3aTeJIeM. Crernenb C parMoHaIbHBIM
nokaszareneM. CpoiicTBa crenenu. L{ensie u apoOHO-
palMoHaJIbHBIE  HEpaBeHCTBA. MppamuoHanbHbIC
HepaBeHCcTBA. [lokazaTenbHble U JOorapuMUUECKHE
HEPaBEHCTBA
1.1, 1.8 [Harypaneusie u  uenble uucna. [lpusnaku| 19 b 45,6
ACNMMOCTH  LedblXx  yucen.  lIpeobpazoBanue
BBIPAXKCHUN
21,29 |llenpie u  apoOHO-panMoHaIbHBIE  ypaBHEeHMs. 20 b 29,3
CucTeMbl U COBOKYITHOCTH YPaBHCHHUI ¥ HCPABCHCTB
1.1, 2.1 |Harypaneubie u  uensie  uucna. [lpusnakum| 21 b 30,0

IEIUMOCTH 1enbIX uucenl. llembie u  ApoOHO-

PAaIMOHAJILHBIC YPABHCHUA
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Jns ananm3a BemonaHeHus 3aganuid  KMIM  EI'D  mcmoab30BaHEI
WUIKOCTpalun € 3aJaHusiMu BapuanToB 2025 1. Kaxkaoe W3 HMCHOJIb30BAHHBIX
U1l aHaliv3a 3aJaHuil  BbINONHAIM He MeHee 7000 ydyaCTHMKOB HK3aMEHa
U3 Pa3HbIX PErMOHOB. BHIOOPKY MOKHO CUUTATh PENPE3CHTATUBHOM.

Bce mnporotunel 3amaHuii, BkIodaemblx B BapuaHtel KHUM  EI'D
o MaremaThKe 0a30BOTO YpOBHs, MPEACTABICHBI B OTKPHITOM OaHKE 3aJaHUM
OUIIM u Moryr OBITh HCIOJB30BaHBI IIPH OpraHU3alMd KaK HTOTOBOTO
MOBTOPEHUSA, TaK M TEKYIIEro MPOXOXKICHHUS MaTepuaia BO BpeMs OOydeHUs
B IIIKOJIE.

3ananue 1 — NpakTUKO-OPUEHTUPOBAHHAS 3a/1a4a.

Ilpumep 1
CrouMOCTh MpOE3AHOro OMiIeTa Ha MecALl cOocTaBiAeT 655 pyOieil, a CTOMMOCTb
Owiera Ha OAHY MOE3AKy — 25 pyOseil. AHsS Kynuia MpOe3qHOM W ciaelnajia
3a mecsn 47 noe3nok. Ha ckonbko py6uieit 6osbie oHa Obl OTpaTUiia, €ciu Obl
MOKyTaia OUJIeThl Ha OJIHY TIOE3/KY?

Ilpumep 2
Temnoxon paccuntan Ha 710 maccaxupoB W 35 ujieHOB KoMauiabl. Kaxkmas
cracarejibHas NUIIONKa MOKeT BMecTuThb 600 denoBek. Kakoe HamMeHbliee
KOJMYECTBO IUIIOMOK JIOJDKHO OBITh Ha TEIJIOXO0/E, YTOObl B  Ciydae
HEOOXOJIMMOCTH B HUX MOHO OBIJIO pa3MECTUTh BCEX MACCAXKUPOB U BCEX YJICHOB
KOMaH/IbI?

IIpumep 3
B mauke 500 muctoB Oymaru ¢opmara A4. 3a Hemenro B oduce pacxomayercs
800 mmcroB. Kakoro HaumMeHbLIEro KOJIMYECTBAa MauyeK OyMaru XBaTUT
Ha 7 HeAenb?

Kommenmapuu. 3ananue BepHO BbIMOIHWIM Oousbine 80 % y4acTHHKOB
sk3aMeHa. Jlecsitags YacTh YYaCTHUKOB JK3aMEHA WCIBITHIBAET CJIOKHOCTU
C TOCTPOEHHEM MPOCTEUINIEH MATEMATHYECKOW MOJEIHU, Y HUX HEAOCTATOYHO
chopMHUpOBaHbI apU(PMETUIECKUE HABBIKH, U, KaK CIEACTBUE, UM CJI0KHO OCBOUTh
HE TOJIbKO KypC MaTeMaTUKH, HO U KYPChI IPyTHUX €CTECTBEHHBIX HayK. OCHOBHas
npo0semMa — HEeBHUMATEIbHOE YTEHHUE YCIOBHS 3a1a4yu. bonbiie 5 % y4acTHUKOB
’K3aMeHa HEBEPHO BHIOpAJIH CTIOCOO OKPYTIIEHHUS JI0 IIEJIOTO YUCIa — B pUMepax 2
M 3 OKpYNIUIM C HEIOCTATKOM, MOJIyduB OTBETHI 12 m 11 COOTBETCTBEHHO,
a B mpuMepe | B oTBere 3anucanu 1175 — cToUMOCTh pa3oBbIX MOE30K.

3aganme 2 — 3a7aya, OPOBEPAIONIAsS YMEHHUS pEIIaTh TEKCTOBBIC 3aJayu
pa3HBIX THUIIOB, HUCCIIEI0BATh MOJTy4YE€HHOE pelieHue, OLICHUBATH
MPaBIONOA00HOCTh PE3YJIbTATOB, OIICHUBATH pPa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa.
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Ilpumep 1
YcTaHOBHTE COOTBETCTBHE MEXKIY BEIMUYMHAMHU U UX BO3MOXXHBIMU 3HAYCHUSMU:
K KOKIOMY 3JIEMEHTY TIEpPBOrO CTOJIOIA MOAOSPUTE COOTBETCTBYIOIIMMA SJIEMEHT
U3 BTOPOTO CTOJIOIIA.

BEJIMYMHBI 3HAUYEHUA
A) BpeMs ogHOTO 000poTa 3eMIIi BOKPYT 1) 15 gacoB
ConHia 2) 1,54aca
b) 3omotoii HopmatuB ['TO mo Gery Ha 100 M 3) 365 cyrok
TSt ieBytek 16—17 et 4) 15,8 cexyHIbI
B) Bpewms B nmyTtu noesaa Ilerpo3zaBoack —
Mocksa

[') nIUTENBbHOCTH JEKIUU B BY3€
B Tabnuie noj kaxaoi OYKBOM, COOTBETCTBYIOIIEH BEIUYMHE, YKAKUTE HOMED €€
BO3MOKHOT'O 3HAYECHUS.

Ilpumep 2
YcTaHOBHTE COOTBETCTBHE MEXIY BEIMUYMHAMHU U UX BO3MOXXHBIMU 3HAYCHUSMHU:
K KOKIOMY 3JIEMEHTY TIEpPBOrO CTOJIOIA MOJAOSPUTE COOTBETCTBYIOIIMIA JJIEMEHT
U3 BTOPOTO CTOJIOIIA.

BEJIMYWHBI 3HAUYEHUA
A) macca rpy30BOil MallIuHBI 1) 20 mr
b) Macca noxaeBoi Kariu 2) 12 xr
B) macca cobaku 3) 10r
[') macca rpenkoro opexa 4) 8T

B tabnuiie moa kaxkaon OyKBOM, COOTBETCTBYIOIIEH BEJIMUMHE, YKAKUTE HOMEp €€
BO3MO’KHOTO 3HAYECHUSI.

Ipumep 3
YcTaHOBHTE COOTBETCTBHE MEXIY BEIMUYMHAMHU U UX BO3MOXXHBIMU 3HAYCHUSMHU:
K KOKIOMY 3JIEMEHTY TIEpPBOrO CTOJIOIA MOAOSPUTE COOTBETCTBYIOIIMIA JJIEMEHT
U3 BTOPOTO CTOJIOIIA.

BEJIMYMHBI 3HAUYEHUA
A) TouIMHA JIe3BUSI OPUTBBI 1) 5642 m
b) poct HOBOpOXAEHHOTO peOEHKA 2) 4300 km
B) BbIcOTa ropsr Das0pyc 3) 50 cm
I') nnuna pexu Enuceit 4) 0,08 MM

B Ta6nuie noja kaxaoi OykBOM, COOTBETCTBYIOIICH BEIMUMHE, YKAXKUTE HOMED €€
BO3MO>KHOT'O 3HAYCHMUS.

Kommenmapuu. 3amanue BepHO BBINOJHWIM OKoJIO 90 % ydacTHHKOB
DK3aMEHA. YCIENIHOE BBIITOJIHECHUE 3aJaHUsl JOCTUTHYTO PAa3BUTBIM B XOJE
peLIeHUs MIPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4 Kypca MAaTEMAaTUKH
MPEACTABIICHUEM O pealbHbIX BenuunHax. OCHOBHBIE OIMMOKHM — HETOIHBIN
aHAJIN3 YCJIOBUS 33/la4d M HE3HAHWE 3HAYCHUM MPHUCTABOK «JICLU», «KUIIO»,
«caHTU» W «MwuUM». Hampumep, B mnpumepe 1 Bpemss B IOyTH Moe3na

[Terpo3aBoack — MockBa mocuntanm 1,5 daca (mox «B» 3amucamu mudpy 2)
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u B Tabmuie moa «I», He uuTas, MOCTAaBWIM OCTaBIIyrOCS mudpy 1, moiydws,
YTO JUIMTEILHOCTh JIEKIIMM B By3€ cOCTaBisieT 15 wacoB; B mpumepe 2 macca
JIO’KJIEBOM Karlid okazanach paBHoi 10 1, a Macca rperKoro opexa aBToMaTHYECKU
(He ymtas) crana paBHod 20 Mmr; B mpumepe 3 BbIcOTa IibOpyca MOITy4YHIaACh
4300 kM 1 aBTOMaTH4YeCcKu JiuHa EHuces paBHa 5642 wm.

3aganme 3 — 3amaya, mpoBepsiollas yMEHUE H3BJIEKaTh HH(OpmaIuio,
MIPEICTABIICHHYIO B Ta0IMIIaX, HA AUarpaMMax, rpadukax.

Ilpumep 1
Ha nuarpamme mokasaHa cpeHeMecsyHasi TeMieparypa Bo3ayxa B Cumdeponone
3a Kax eI Mecan 1988 roxa. [1o ropu3zoHTany ykasaHbl MeCALbL, 10 BEPTUKAIN —
Temriepatypa (B rpagycax Lleabcus).
28

24
20
16
12

:* = o

— |
|HEE ek _Map amp MaH HIOH HION ARI CEH OKT BOA JIEK

—4
Onpenenure MO JuarpaMMe HaumOOJIBIIYIO CPEIHEMECSUHYIO0 TeMIepaTypy
B CuMmdepomnone B 1988 rony. OTBet naiite B rpaaycax l{enscus
Ipumep 2
Ha pucyHke >XKMpHBIMH TOYKaMM IOKa3aHa L€HA HUKEIS Ha MOMEHT 3aKpBITHS
OMpIKEBBIX TOPTroB BO Bce padoune auu ¢ 6 mo 20 mast 2009 rona. [1o ropuzonTanu
yKa3aHbl 4WClia Mecslla, 0 BepTUKanu — IieHa Hukens (B gosutapax CIIA)
3a TOHHY. J1J1s1 HArJSAHOCTH KUPHBIE TOYKU HA PUCYHKE COECTMHEHBI JINHUSMH.
13 600
13 400 A
13 200 /
13 000 AL/
12 800 \
12 600 \
12 400 | /
12 200
12 000
11 800

-...___‘\

6 7 8111213 1415181920
Onpenenure MO0 pUCYHKY HAUMEHBIIYIO [IEHY HUKEJS HA MOMEHT 3aKpbITHSI TOPTOB
B riepuof ¢ 7 no 15 mas BxmountensHo. OTBet naiite B gosuapax CIIIA 3a ToHHy.

Kommenmapuu. 3ananme BepHO BbIMOIHWIM Oosbine 90 % yd9acTHHKOB
9K3aMeHa. Pa3nuuHble  CcrmOcOOBl  MPEACTaBICHHUS  JAaHHBIX  PacCMOTPEHBI
Ha MPOTSKEHWH BCETO IIKOJIBHOIO Kypca MareMatuku. IloctossHHOE npuMeHeHue
YMEHMSI YMTaTh TpapUKd U JUarpaMMbl HE TOJBKO MpU OOYYEHHHM B LIKOJIE,
HO ¥ B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIUSX 00ECIEUUIIO YCIEIIHOCTh BBITTIOTHEHHUS
3Toro 3ananHus. OCHOBHbIE OIIMOKM HEOOJBIION JOJMM YYaCTHHKOB 3K3aMEHa
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CBSI3aHbl C HEBHUMATEIbHBIM YTEHUEM YCIIOBUSI, HAIIPUMED, B IipuMepe 1 B oTBETE
3amucalli HaMMEHBIIYI0 TEMIIepaTypy BMECTO HauOobllIe, a B mOpumepe 2
HE 00paTuiiM BHUMaHUE HA JaHHBIMA mepuoa — ¢ 7 mo 15 mas, 3amucaB B OTBETE
HAaMMEHBIIYIO IIEHY 3a BECh MEPHO/I.

?.az(amle 4 — 3a/lada, IIPpOBCpANOmiad YMCHHUA BBIIIOJIHATH BBIYHCICHUC
3HAYCHUN U HpCO6p&30BaHI/IH BBIpa)KGHHﬁ, peuraTb TCKCTOBBIC 3ada4YM PAa3HBIX
THUIIOB.

llpumep 1
B ¢upme «3Ox, nmpokady!» CTOUMOCTb MOE3JKM Ha TAKCH JJTUTEILHOCTHIO MEHBIIIE
5 muHyT cocraBiser 150 pyOGneit. Ecnu moesnka anmurcs 5 MUHYT uinu OoJiblie,
To e crommocTh (B pyOusix) paccumthiBaetcss mo ¢dopmyie C=150+11(t-5),

rae t — AIMTeTBHOCT MOE3/KH, BBIPAXKCHHAs B MUHYyTax (t>5). ITos3ysice 310

dbopMyIiol, paccuuTaiiTe CTOMMOCTh 25-MUHYTHOM Tmoe3AKu. OTBET YKaxuTe
B pyOJIsIX.
Ilpumep 2

. 1 :
[Tnomanp YeThIpEXYTrodbHIUKA MOYKHO BBIYHMCIUTEL 10 GopMylie S :§d1d25'n a,

rae d; u d, — JUIMHBI AnMaroHaned YETBIPEXYrOJIBHUKA, O — YIOJI MEXIy

nuaroHansiMu. [lonb3ysice 31Ol GopmysioN, HalaUTe JIMHY AUAroHalId dl, ecliu
. 1
d, =18, Sina==,.a S=27.

Ipumep 3
CpenHee reomMeTprueckoe uncen a, b u C BerumciseTcs no Gopmyne g =¥abc.
Brruncnute cpennee reomerpudeckoe uucen 2, 4, 27.

Kommenmapuu. 3aganue BepHO BBIMOIHWIM Oousbine 50 % y4acTHHKOB
sk3ameHa. OmmoOKu, KOTOpPhIE JOMYCKaIl YYaCTHUKHM dK3aMeHa MPU BBHIMOTHECHUH
ATOTO 3a/IaHMsl, ObUTH CBSI3aHBI C HEBEPHBIM OMPEICICHUEM 3HAYCHHUM 3aJaHHBIX
BEJIMYMH, TMOPSAKOM BBIIIOJHEHUSI JIEUCTBUA W HEBEPHBIMH BBIUHUCICHHUSIMU.
B npumepe 1 6ombine 10 % y4acTHHUKOB 9K3aMEHA JOMYCTHIIM OIMIHUOKY B MOPSIKE
nevctBuid, momyuuB otBeT 3220; B mpumepe 2 Oombine 3 % HamuM 4YUCIOBOU
kod(phuIIMEeHT B TpaBOM 4YacTU TMOCTAE TIOJCTAHOBKHM W3BECTHBIX BEJIWYUH
W 3amucalii ero B OTBeTe; B mpumepe 3 Oosbiie 3 % NpocTo HAILIKM 3HAYEHUE
MOJAKOPEHHOTO BbIpakeHUs, a 6 % y4aCTHHUKOB 3K3aMeHa BMECTO H3BJICUCHUS
KOpHS 3-¥ CTeNeHn HaliJIeHHOE TTOJAKOPEHHOE BhIpaXKEHHUE TTOICIUIIN Ha 3.

3ananue 5 — 3ajava, MPOBEpSIONIAs YMEHHE BBIYUCIATH B MPOCTEHUIIMX
CITy4asiX BEpOATHOCTH COOBITHH.
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Ilpumep 1
B ¢upme Takcu B Haimumm 15 JErKoBBIX aBTOMOOWMIIECH: 9 M3 HUX YEPHOTO IIBETa
C JKENTBIMH HAQAMUCAMU Ha OOKax, OCTaJbHBIE — JKENTOrO IBeTa C YEPHBIMU
HaamucsiMu. Haligure BepoOSTHOCTh TOTO, YTO HA CIIyYalHBIA BBI30B TPUEACT
MalliHa JKEITOTO IBeTa ¢ YEPHBIMU HAIITUCSIMH.

Ilpumep 2
Bacs, Ilers, Oner, Kons u Jléma Opocwin xpeOuili — KOMY HadyMHATh WIPY.
Haiimute BepoSTHOCTH TOTO, UTO HAUMHATH UTPy Oynet [lets.

llpumep 3

Ha cemunap npuexanu 6 yu€nsix u3z Hopseruu, 5 u3z Poccun u 9 uz Ucnanum.
Kaxnpiii yuy€Hblii MOATOTOBMII OJHMH JOKJIAA. [IopsIoKk DOKIIamoB Ompenensercs
ciyyallHbIM o0Opa3oM. Haiinute BepOSITHOCTH TOTO, YTO BOCBMBIM OKAXKETCS
JIoKJIaa yu€Horo u3 Poccuu.

Kommenmapuu. 3aganue BepHO BBIMOIHWIM Oosbiie 60 % y4acTHHKOB
sKk3aMeHa. TunuuHple OIMOKM TPU BBIMOJHEHWH JTUX 3aJlaHUM  CBSI3aHbI
C HEBEpPHbIM YTEHHEM YCIOBUS 3aJa4yd H HEYMEHUEM AaHaJu3UpOBaTh
BEPOSITHOCTHYIO MOJIENb NMPU (HOPMATBHOM 3ayYHMBAHHUM MPABUII ISl BBIYMCICHUIN
BeposiTHOCTeM 1o (opmynaM. HeBHUMaTenbHOE MPOYTEHHE YCIOBHS 3aJlayu
npuBeigo B mpumepe | k momyuenuro otBera 0,6, B mpumepe 2 — 0,25,
B npumepe 3 — 0,4, 4TO, CKOpee BCEro, CBA3aHO C HEBEPHBIM IPEICTABICHUEM
OOBIKHOBEHHOM APOOU B BUE NECATHYHOM.

3apanme 6 — 3ajaya, NPOBEpAIOIIAs YMEHHE H3BJIEKATh HH(POPMALHUIO,
IPEICTABICHHYIO B Ta0IMIIaX, HA AUarpaMMmax, rpaukax.

Ilpumep 1
Typuct mnoadoupaer skckypcuu. CBeneHuss 00 3KCKypCHsIX MPEICTaBIICHbI
B TabOmuIIe.

Howmep sxckypcun ITocemaembie 0OBEKTHI CroumocTs (py0.)
1 Kpenocts, 3aropoaHsiii ABOpeIl 350
2 3aropoIHbII 1BOpeEI 100
3 Mys3eii )xuBonucH 200
4 ITapk 350
9) ITapk, Mmy3el )KUBONUCHU 300
6 ITapk, kpenocThb 350

[Tonp3ysick Tabnwuiei, moxdepuTe HAOOP IKCKYPCUN TaK, YTOOBI TYPUCT MOCETHI
YeThlpe O00BEKTa: KPENoCTh, 3arOPOJHBIA JBOpPEI, MapK M My3€H KUBOIUCH,
a CyMMapHas CTOUMOCTbh dKCKypcuil He npeBbicuiia 700 pyoeil.

B oTBeTre ykaxuTe Kakol-HHUOY/b OJIMH HAOOp HOMEPOB AKCKypcHUil 6e3 mpoOesioB,
3aISITHIX M IPYTUX JIOMOJIHUTEILHBIX CHMBOJIOB.
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Ipumep 2
B Tab:viie npuBeICHBI JaHHBIE O IIECTH CyMKax.

Homep
CyMKH HAnuna (cm) Bricora (cMm) | Ilupuna (cm) Macca (xr)
1 52 38 15 85
3 62 49 16 9,6
4 46 32 15 115
S 48 31 18 0.8
6 65 47 12 7.4

[To npaBwiIaM aBUaKOMIIAHUU B PYYHYIO KJIaJlb MOKET OBITh B3STa CYMKa, pa3Mephbl
KOTOpPOM He€ mpeBpIatOT 55 ¢cM B quuHy, 40 cm B BbICOTY, 20 CM B IIMpPHHY
u Macca kortopou He mpesblmaer 10 xr. Kakue cymMKH MOXKHO B3SITh B PYYHYIO
KJIaJIb IO TIPAaBUJIaM 3TOM aBUAKOMITAHUU?
B oTBeTe ykaxxuTte HOMEpa BCEX BBIOPAHHBIX CYMOK 0€3 MpoOesoB, 3amsThIX
Y JPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

llpumep 3
Jis 00pabOTKM AAYHOTO ydacTKa JAYHUKY HEO0OXOJUMO IMpHOOpecTu: Jomary,
TANKY, BWIbBI M rpabau. B wmarasuhe mnpojarorcs HaOOpPhl HHCTPYMEHTOB,
HEKOTOpble HAa0Ophl COCTOST W3 OJHOTO HUHCTpyMeHTa. lLleHbl mNpuBeAeHbI
B TabuIe.

Howmep Habopa NHCcTpyMEHTBI IleHa (py0. 3a MITYyKY)
1 Buisr 180
2 ['pabmnu 130
3 Jlonata 130
4 Tsmnka, nomnara 380
5 Tsmxka, BUIbI 460
6 I'paGm, BrITBI 340

[Tonb3ysick TabauLEel, coOepuTe MOJHBIN KOMIUIEKT HEOOXOAUMBIX HHCTPYMEHTOB
TaK, YTOObl CyMMapHasi CTOUMOCTb ObllIa HAUMEHBIIIEH.

B oTtBete 11 cOOpaHHOTO KOMILUIEKTa YKa)XXUTE HOMepa HabopoB 0e3 mpoOesos,
3aMsIThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

Kommenmapuu. 3amanue BepHO BBINOJHWIM OKOJIO 80 % y4aCTHHKOB
9K3aMEHa. YCHEIIHOCTh BBINOJHEHUS 3TOTO 3aJaHus obOecreyeHa Xopollei
c(hOpPMHPOBAHHOCTHIO Y BBIMYCKHUKOB IIIKOJIBI KOMIUIEKCA yYMEHUH: H3BIEKAThH
HEOOX0MMMYI0 MHGOPMAIMIO W3 TEKCTa 3a/layd, TaOJWYHBIX JTAHHBIX; CTPOUTH
MaTeMaTUYeCKyl0 MOJIeJb B BHJE UHCIOBOTO BBIPAKEHHsS, MPOBOJUTH
apu(pMETUICCKE BBIYUCIICHHS; TPOBOJIUTH OIICHKY TOJYYEHHOTO pe3yJbTaTa
B COOTBETCTBHM PEATUCTUYHOCTHIO €ro 3HaueHus. HeBHUMAaTeNnbHOE 4YTEHUE
YCJIOBUSI MPUBEJIO K HEBEPHBIM OTBeTaMm: B mpumepe 1 Oombiie 17 % 3amucanu
otBeT 236 — crouMocTh Habopa mnpesbimaer 700 p. (He oOpaTuiM BHUMaHUE Ha
YaCTHUILy «HE»); B mpumepe 3 3anucaiu BMecTo Habopa 124 ero ctoumocts — 690,
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3agnanme 7 — 3amava, NPOBEPSIIOLIAS YMEHMS: «ONEPUPOBATH MOHATUAMH
byHKUUS», «HEmpepbIiBHA (QYHKIUS», «IIPOU3BOJHAS); OINPEACNATh 3HAYCHUE
GyHKUMM 1O 3HAYEHUIO AapryMeHTa; OMNHUChIBaTh MO TpaduKy TOBEACHHUE
U CBOMCTBA (DYHKIIHH.

Ilpumep 1
Ha pucyHke ToykamMu moka3aHO aTMOC(epHOE HaBIE€HHE B HEKOTOPOM TIOPOJE
Ha MPOTSKEHUH TPpEX cyToK, ¢ 4 mo 6 ampens 2013 roma. B TeueHue cyTok
naeinenue wusmepsiercs 4 paza: B 00:00, B 06:00, B 12:00 u B 18:00.
[Io ropu3zoHTanu yka3zaHbl BpeMs M Jlarta, IO BEPTUKAaIM — JIaBJIICHHE
(B MWIIUMETpax pPTYTHOTO cTonOa). s HarisagHOCTH TOYKH COEAUHEHBI

JIMHUSMU.
766

764
762 /
760 /
758 /
756 |/ AN
754

752

0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00
4 anpens 5 anpens 6 ampenst

HOJII)BYHCB PHUCYHKOM, IIOCTABBTC B COOTBCTCTBHUC KAXIAOMY H3 YKa3dHHBIX
INCPpUOJOB BPCMCHH XAPAKTCPHUCTUKY aTMOC(l)GpHOI“O JaBJICHUSA B 3TOM TIOpPOIC
B TCYUCHHC 3TOI'O IICPHUOJAA.

I[NEPNO/1bI BPEMEHU XAPAKTEPUCTUKHU
A) ytpo 4 anpens (¢ 6 10 12 gacos) 1) naBneHHe MamaNo
B) ytpo 5 ampens (¢ 6 1o 12 yacos) 2) IaBJICHUE HE U3MEHSIIOCH U OBLIO
B) ytpo 6 anpens (¢ 6 1o 12 yacos) HUxe 760 MM pT. CT.
I') neunb 6 anpens (¢ 12 qo 18 yacon) 3) nmaBicHHE POCIIO

4) naBJCHUE HE U3MEHSIIOCH U OBLIO
BbIIIE 764 MM pT. CT.
B Tabmmue moa Kaxaoil OyKBOW YKaXHUT€ COOTBETCTBYIOUIMH  HOMeEp
XapaKTEPUCTHUKHU.
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Ipumep 2
VCTaHOBUTE COOTBETCTBUE MEXK Y TpadrKkaMu GYHKLUMA U XapaKTEPUCTUKAMU
31ux QyHKIMit Ha oTpeske [-1; 1].

TPAGUKU

A) 7 B) %)
AN /
YO 1% T o/ 1 X

b) N 4 I) yA
N /.
TON1 X RS

\

XAPAKTEPUCTHUKUA
1) ma orpeske [-1 1] pynkums yObiBaeT

2) wa otpeske [-1 1] GpyHKIHMA MMEET TOUKY MAKCUMyMa
3) ma orpeske [-1 1] GpyHKIHMA MMEET TOUKY MUHUMyMa
4) wa orpeske [-1 1] ¢pyHKkuus Bospacraer

B rtabnumme mnon  kaxgoW OyKBOM — YKaXHUTE€  COOTBETCTBYIOIIUN  HOMEDP
XapaKTEPUCTUKHU.

Ilpumep 3
Ha rpaduke wu3zo0OpaxkeHa 3aBUCHMOCTh CKOPOCTH TMOTPY>KeHHs OaTuckada
or BpemeHu. Ha BepTUKalIbHOM OCH OTMEUEHa CKOpocTh (B M/C),

Ha TOPU30HTAIBHOM — BpeMsl (B CEKYH/Iax ), MPOIIIEIIIEe C Hauaja MorpyKEHHs.
A
0,5

0,4
0,3
0,2
0,1
0 -
0 60 120 180 240 300
[Tonb3ysich rpaukoM, MOCTABbTE B COOTBETCTBUE KaXJAOMY MHTEpBAIy BPEMEHU
XapaKTEPUCTHUKY MOTpyxKeHus: OaTrckada Ha 3TOM UHTEpBaJIe.

NHTEPBAJIbI BPEMEHU XAPAKTEPUCTUKU
A) 0-60c 1) ckopocTh morpykenust He Menbiie 0,3 m/c
b) 60-120c Ha BCEM MHTEpBaJe
B) 120-180c 2) CKOpPOCTb MOTPY)KEHHUS MIOCTOSHHO POCiia
I) 180-240c 3) B teuenne 30 cexkyHn mompsa OaTrckad

OCTaBaJICSl HA OJHOM IITyOuHe
4) ckopocTh norpyxenust He 6osmbie 0,1 m/c
Ha BCEM MHTEpBAJje
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B Tabmume mox KaxmoW OyKBOM  yK@KWUTE COOTBETCTBYIOLIUI  HOMED
XapaKTEPUCTHUKHU.

Kommenmapui. 3ananve BepHO BbINOAHWIM Oombiie 80 % ydacTHUKOB
sk3aMmeHa. ChopMUPOBaHHBIE Y YUYACTHUKOB dK3aMEHa HarJIsiHbIE MPECTABICHUS
00 OCHOBHBIX HJIESX MAaTEMaTHYECKOIO aHallM3a MO3BOJIIOT YCHEIIHO BBITOJIHATH
JAHHOE 3a/laHue, OMUpPasiCh Ha aHaMM3 TekcTa W Tpaduka. Creayer yCHIMBATH
JAHHBIN aKIIEHT MPU U3YYEHUU MAaTEMaTHUECKOTO aHaIM3a Ha 0a30BOM YpOBHE.

3ananue 8 — 3ajaua, npoBepsOIIas YMEHUE MPOBOJUTH JI0KA3aTENIbHbBIC
paccyXAcHUs.

Ilpumep 1
B nmome Koctn 6omabine staxkeit, ueM B fome Ozera, B fome TaHu MEHBIIIE dTaXKCH,
gyem B gome Omera, a B gome Pemm Ooible dTaxkeid, yeM B TaHMHOM JOME.
BriGepute Bce yTBEpKICHMsI, KOTOPBIE BEPHBI MPU YKa3aHHBIX YCIOBUSX.
1) B Koctunom gome OoJibliie aTaxei, yeMm B TaHHHOM.
2) oM TaHu caMblii MATOATAXKHBIN CpeN MEPEUMCICHHBIX YEThIPEX.
3) Cpenu 3THX YETHIPEX IOMOB €CTh TPHU JIOMa C OJJMHAKOBBIM YHCIIOM STaXKeH.
4) B nome Tanm Gombliie sTaxkeit, yem B jome Deu.
B otBere 3amummte HOMEpa BBHIOpAHHBIX YTBEP)KIEHUN 0e3 MpoOenoB, 3arsThIX
U APYTUX JONOJHUTEIBHBIX CUMBOJIOB.

Ilpumep 2
Korma xakas-HuOyap komka uaét mo 3adbopy, cobaka JXKyuka, kuByinas B OyJke
BO3JIE JIOMa, 00s3aTesIbHO JiaeT. BriOepure Bce YTBEPKIEHUS, KOTOPBHIE BEPHBI
MIpU IPUBEIEHHOM YCIIOBUU.
1) Ecmm XXyuka He jiaet, 3Ha4uT, 110 3a00py HIET KOIIIKa.
2) Ecmu no 3a60py noiaér xomka Mycs, )Kydka Oyner nastsb.
3) Ecmm XKyuka MOJYUT, 3HAYHT, KOIIKA 110 3a00py HE UAET.
4) Ecmu no 3a0opy uaéT cuaMckas komka, JXKyduka He Jiaer.
B otBere 3anummte HOMEpa BBHIOPAHHBIX YTBEP)KIEHUN 0e3 mpoOenoB, 3aIsThIX
U APYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

Ilpumep 3
Konautep ncnék 40 neuennii, u3 Hux 10 mTyK OH mockinan kopuuen, a 20 mryk
noceinan caxapoM (KOHIUTEP MOKET IMOCHINAaTh OJHO TIE€YEHbE U KOPHUIIEH,
U caxapom, a MOKET BOOOIlle HUYEM HEe MOChINaTh). Beibepure Bce yTBepKIAEHUS,
KOTOPBIC BEPHBI MPU YKA3aHHBIX YCIOBHSIX.
1) He moseT oka3zatbes 12 medyeHuid, MOCHIIAaHHBIX U CaxapoM, U KOPHIIEH.
2) Haiinércs 13 medyeHui, MOCHIIAHHBIX U CaXapoM, ¥ KOPHIIEH.
3) Ecnu nedeHbe MOCHIITAHO CaxapoM, TO OHO MOCHIITIAHO M KOPHIICH.
4) Haiaéres 5 nedeHuit, KOTOPbIC HUYEM HE MOCHITaHbI.
B otBere 3amummTe HOMEpa BBHIOpAHHBIX YTBEPXKISHUN 0e€3 MpoOEeNoB, 3aIsiThIX
U APYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

Kommenmapuii. 3ananve BepHO BbhIMOMHWIM Oombiie 70 % ydacTHUKOB
9K3aMEHa.  YCIENIHOCTh  pelIeHHus  3aJadyu  00eCleYMBaeTCsl  XOPOIIOo
c(hOpMUPOBAHHBIMU YMEHUSMU: PabOTaTh C TEKCTOM; yCTAHABIMBAThH JIOTUYECKUE
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CBA3HU MCKAY HNPCACTABIICHHBIMU B CHOKCTC 3ada4M YTBCPIKIACHHUAMU, PACCYKAATb,
CTPOUTHb JIOTHYCCKHUC YMO3AKIIOYCHUA II0 YCJIOBHIO 3aJdadd; YCTAHABJIMBATDH
CICACTBCHHBIC CBA3U MCKIY COOBITUSIMH B HpaKTI/I‘-IGCKOﬁ cuTyaliu; OTBCYATH
Ha BOIIPOC 3aaa4M, OIIPCACIIAA HCTUHHOCTD UJIN JIOKHOCTD 3aJdHHBIX YTBep)KﬂGHHﬁ.
Yactp OIITNOOK CBs3aHa C HCIIOHUMaHUCM (I)OpMy.TII/IPOBKI/I 3aJaHUs
C MHOXCCTBCHHBIM BI)I60pOM - HCO6XOI[I/IMO YKa3aTb HOMCpA BCCX BCPHBIX
YTBer(,HGHHﬁ, a HC TOJIbBKO OAHOI'O U3 HUX.

3amanue 9 — 3a7a4a, IpoOBEPSIONIAs YMEHHUS: UCMHOJIb30BAaTh MPU PEUICHUU
3a/1a4 N3y4eHHBIC (DAKTHI U TEOPEMBI TUTAHUMETPHUH, OIIEHUBATH Pa3MepPhbl 00BEKTOB
OKPY’KaIOLIEro MUPA.

Ilpumep 1
[Inan MecTHOCTH pa3OUT Ha KiIeTkU. Kaxkmas kieTka
obo3HavyaeT kBaapar 1M x1wM. Haiiaure miomans \
ydacTka, u300paxxéHHoro Ha TutaHe. OTBET naiite
B KBaJJPaTHBIX METPaX. \
Ipumep 2

[Inan mecTHOCTH pa3douT Ha KieTku. Kaxkjmas kierka
o0o3Hauaer kBagpar | M x 1wm. Haitnure miomanb
ydacTtka, uzoOpakéHHoro Ha 1uiaHe. OTBeT jaiTe
B KBaJPaTHbIX METpax.

llpumep 3
[Inan mMecTHOCTH pa3OuT Ha KieTku. Kaxnmas kieTka

obo3HavyaeT kBaapar 1M x1wM. Haiaure mromans \\ II
yJqacTka, u300pakéHHoro Ha 1iaHe. OTBeT naiTe |
B KBaJIPAaTHBIX METpax. \\ /

Kommenmapuu. 3amanue BepHO BBINOJHWIM OKOJIO 70 % y4aCTHHKOB
sKk3aMeHa. JloCTaTOUYHO BBICOKWU TIPOILICHT BBIMOJHEHUS 3aJaHUsl TOKa3bIBAET
YCIIEITHOE OCBOCHUE YMEHHUsS pellaTh TeOMETPUYECKHE 3aJaHusi Ha TOTOBBIX
yepTexax. OmmOKU B OCHOBHOM CBSI3aHBI ¢ HEBEPHBIM MOACUYETOM JIJIUH OTPE3KOB,
HaJW4Yue CIPaBOYHBIX MAaTEpUAIOB TO3BOJUT OCYIIECTBUTh JajbHeHIee
CHIYKEHHUE MPOIEHTA OIITMOOK B IAHHOM 3aJ[aHUHU.

3apnanue 10 — 3amaya, npoBepsAmOLIas YMEHHE UCIIOIb30BaTh MPU PEIICHUU
3a/1a4 N3y4eHHbIC (DAKTHI ¥ TEOPEMbI TUTAHUMETPHHU.
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Ilpumep 1
JlauHblii yyacTOK uMeeT (QopMy MPSMOYTrOJIbHUKA, CTOPOHBI
kotoporo paBHbl S0M u 30 M. JloMm, pacmonoXeHHBIH Ha
ydacTKe, Ha IUIaHE TakXke uMeeT (opMy NpsSIMOYTOJILHHKA, 8 m
CTOpOHbI KOTOporo paBHbl 8 M u 10 M. Haitnure mnomans S0 10 MD
OCTAaBIICHCS YaCTHU y4acTKa, He 3aHATON JoMoM. OTBET JaiiTe B
KBaJIpaTHBIX METpax.

50 m

Ipumep 2
V4acTOK 3eMJId Ul CTPOMTENBCTBA a4l HMMeEET (HopMy 50 M
NPSIMOYTOJIBHUKA, CTOPOHBI KOTOpOoro paBHbl S0 M u 40 m.
OnHa u3 OONBIIMX CTOPOH y4acTKa MIET BIOJb PEKH, a TPHU 40m
OCTAJIbHBIE CTOPOHBI HYKHO OropoAuTh 3abopom. Halimure
JUIMHY 3TOro 3a00pa. OTBET AaiiTe B METpax.

IIpumep 3

S50m

VY4acTok 3eMiid UMEET MPAMOYToIbHYI0 hopmy. CTOPOHBI
npssiMoyroiibHuka paBHel 40 M u 50 m. Halinure mimHy
3a00opa (B METpax), KOTOPbIM HY>XHO OTOpPOJUTH y4YacTOK, 3M_ 40m
MPEAYCMOTPEB POE3] IIUPUHOM 3 M.

Kommenmapuu. 3amanue BeimonHuan okoiao 80 % y4aCTHMKOB 3K3aMEHa.
JloCTaTOYHO BBICOKMU MPOLICHT BBHIMIOJIHEHUS 3aJaHUsl TOKA3bIBAET YCICIIHOE
OCBOCHHE YMEHHSI pellaTh MNPaKTUKO-OPUEHTUPOBAHHBIE 3aJaHusi 0a30BOTO
ypoBHs. OnpeneieHHbIM PE3EPBOM JIAIbHEUIIIET0 CHUKEHUS MPOIIEHTa OLIMOOK
SBJISIETCS PA3BUTHE YMEHHSI BHUMATEIBLHOTO YTEHUS YCIOBUS 3aja4H.

3amanume 11 — 3agaya, mnpoBepsroOIIas yMEHUS peliaTh MNPOCTEUINeE
CTEPEOMETPUYECKHE 3aJayd Ha HAXOXKIECHHUE TIEeOMETPUYECKUX BEIUYMH,
UCIIOJB30BaTh IMPU PEUIEHUHU CTEPEOMETPUUYECKUX 3ajlady IJIaHUMETPUUYECKHUE
(haKThl B METOJIBI.

Ipumep 1
Heranb umeer GpopMy H300paXEHHOTO Ha 2
pPUCYHKE MHOTOTpPaHHHKA (BCE JBYTpaHHbBIE
yrasl  mpsMbie). Yuciaa Ha  pUCYHKE

0003HavyalT AJUHBI pEOEp B CAaHTUMETpaXx. el :
Haipgure rmuomanes MOBEPXHOCTH 3TOMU f /,}'v_’: ___________________
nerand. OTBET fafite B KBaApaTHBIX o

CaHTUMETpPAaXx. /” 4
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Ilpumep 2

Jlanbl aBe KOpoOKH, uMeronue Gopmy
MPABWIBHOW YETBIPEXYTOJIbHONU IPU3MBI,
cTosiiiel Ha ocHoBaHuH. [lepBasi kopoOka
B YETHIPE paza HUXKE BTOPOi, a BTOpas — -
B IOJTOpa pas3a IIUpe  TEpPBOM.

Bo ckonbko pa3 00BEM BTOPO KOPOOKHU

OombIie 00BEMa IepBO?

llpumep 3
B  0Oak, wumerommii  ¢opMy  IpPaBHIBHON
YETBIPEXYTOJIbHOM  TPU3MBI co CTOPOHOU ————f —
ocHoBanusi 70 cM, HamuMTa SKHUIKOCTb. YTOOBI
U3MEPUTh OOBEM JETamu CJIOXKHOW (opMbl, €€ =
MOJIHOCTBIO MOTPYKAIOT B 3Ty KUAKOCTh. Haitgure
00BEM JleTanu, eciu Tnocie €€ MOTrpyKeHUs -~
YPOBEHb JKUJKOCTH B 0ake MOJHSJICS Ha S5 CM.

OTBer AaiiTe B KyOM4YECKUX CAaHTUMETPaX.

Kommenmapuu. 3ananue BepHO BbINOTHUIM OKoyO 30 % y4acTHHUKOB
sK3ameHa. JIJisi MHOTUX YYaCTHHKOB SK3aMEHa, MPUCTYNUBUIMX K PEUICHUIO 3TOI
3aJlayy, 0Ka3ajocCh CIOKHBIM (POPMaAIN30BaATh YCIOBUE MPEACTABICHHON B CIOKETE
MPaKTUYECKOM  CHUTyallMd,  4YTOOBl ~ NPUMEHUTh  XOpPOIIO  HW3BECTHBIC
U TIPE/ICTABJICHHbIE B CIIPAaBOYHOM MaTepuaiie (popmMysibl HAXOXKACHUS IUIOLIAAH
NOBEPXHOCTH MHOTOTPAaHHUKA, HaxoxaeHuss obOwvema Tena. Kpome Toro,
HEMMOHMMaHue (PU3NYECKOTO CMbICIAa M3MEHEHHs OOBbEMa JKUIAKOCTU IMpHU
NOTPY’KEHUH B HErO0 HEKOTOPOTO TeJla HE MO3BOJIMIIO BEPHO HAWTH COOTHOIIECHUE
00BEMOB TPSMOYTOJIBHBIX MMapauIeIENUIE OB MPU 3aJlaHHOM OTHOIICHUH WX
VU3MEpPECHUM.

3ananue 12 — 3amaya, npoBepsArOLIas YMEHHE UCIIOIb30BaTh MPU PEIICHUU
3aJ1a4 U3y4eHHbIE (DAKThI U TEOPEMbI TUTAHUMETPUHU.

Ipumep 1
Ha okpyxHoctu pamuycom 3 oTmeueHa Ttouka C. C
Otpe3zok 4B — nguamerp okpyxHoctu, AC =24/5. A B
Haiinute nmuny xopasr BC.

Ilpumep 2
B tpeyronsauke ABC m3BectHo, uto AB=BC =15, AC =18. B

Haiinute nmuny menuansl BM .
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lIpumep 3
Haiinute momaaps mpsMOYTOJBLHOTO TPEYTOJbHUKA, €CIH

€ro ruIoTeHy3a paBHa 2+/ 5, a OJIMH M3 KaTeToB PaBeH 2.

Kommenmapuu. 3ananue BepHO BBINOIHWUIM OKoO 50 % y4acTHHUKOB
DK3aMEHa. YpoBeHb BBITTOJTHEHUS 3alaHuI CBUJIETEIBCTBYET
0 Hec(OpMUPOBAHHOCTU  PACIO3HABAHUS  NPSIMOYTOJBHOTO  TpPEYroJbHUKA
M YMEHHMS pemaTh 3aJadyd Ha HaxOXJEHHE CTOPOH MPSAMOYTOJIHHOTO
TPEYroJIbHUKA.

3apanme 13 — 3amava, mpoBepsronlas yMEHHUS pEMIaTh MNPOCTEHIINE
CTEPECOMETPUYECKUE 3aJayd Ha HaXO0XJIECHHWE TIEeOMETPUYECKUX BEIUYMH,
UCIIOJB30BaTh IMPU PEHICHUU CTEPEOMETPUUYECKUX 3ajlady IJIaHUMETPUUECKHUE
(haKThl U1 METO/IBI.

Ilpumep 1
O0bEM KOHYCa paBeH 24w, a paauyc €ero OCHOBAaHHUS PaBEH 2.
Haiinure BrICOTY KOHYCA.

Ilpumep 2
Jaubl nBa muinHApa. Pangnyc ocCHOBaHUS M BBICOTA MEPBOTO
HWIMHAPA PAaBHBI COOTBETCTBEHHO 9 u 8, a BTOporo — 12 u 3.
Bo ckonpko pa3 miomniags OOKOBOM IMOBEPXHOCTH IEPBOTO
HUJIMHIpa OOJIbIIE MJIOMaA OOKOBOW MOBEPXHOCTH BTOPOTO
HWIAHAPA?

Kommenmapuu. 3amanne BepHO BbIMOJHWIM OKOJIO S50 % y4aCTHHKOB
sk3aMeHa. [Ipocreitimme crepeoMeTpuyecKre 3a/1aHusi, COPOBOKIAEMbIE TOTOBBIM
YEepTEIKOM, JIOJDKHBI OBITh TOCHJIBHBIMU OOJBIITMHCTBY YYaCTHHUKOB JK3aMeHa.
B 1npoiuecce mNOBTOpeHHsT M CUCTEMAaTU3allMM MaTepualia CcleyeT YAEIUTh
MOBBINICHHOE BHUMaHUE (POPMUPOBAHUIO HABbIKA HCIOJIB30BAHUS CIPABOYHBIX
MaTepuajoB, B OCHOBHOM Kypce cGOpMHUpPOBATH HABBIKM WX HNPUMEHEHHS
U YICIUTh OOJIbIlIE BHUMAHHS PEIICHUIO 3aJlad HArjsJHOW CTEePEeOMETPHH,
B YAaCTHOCTH HAa HaXOXJEHHWE COOTHOIICHUH OOBEMOB U IUIOMIAJIEH OOKOBBIX
MMOBEPXHOCTEHN MPSAMOYTOJIbHBIX MapajljIeICnUNe 0B, T BpallleHUs TIPU 3aJaHHOM
OTHOLIEHUU UX U3MEPEHUM.

3aganme 14 — 3anava, TPOBEPAIONIAS] YMEHHUE BBINNOJHSITH BBIUUCICHUE
3HAYEHUU U TPeoOpa30BaHUs BbIPAKEHUIM.
Ilpumep 1
3

Hannure 3HaueHue BIpaKeHUs (% — 7)

17
i
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Ipumep 2
_ 24
54-7,8

Kommenmapuu. 3ananue BepHO Oonbiie 84 % y4acTHUKOB SK3aMEHa.
OcHOBHBIE OIIMOKM TPU BBHINOJHEHUM 3aJlaHUS CBSI3aHBl C OINpPEACIICHUEM
MOJIOKEHUST 3aIATON MpU BBHINOJHEHUU JEUCTBUM M C OIpE/AesieHUEeM 3HaKa
YHCIIOBOTO BBIPAKEHUS.

Haiinnure 3HaueHne BbIpaKEHUS

3aganme 15 — 3ajmaya, nmpoBepsrOlIas yYMEHUS BBINOJHATH BBIYHMCIICHHE
3HAYEHUA M NpeoOpa3oBaHUsl BBIPAKEHUH, pEIIaTh TEKCTOBBIE 3aJauM Pa3HBIX
THIIOB.

Ilpumep 1

B ropozne 80 000 xwurenent, npuuém 45 % n3 HUX — NEeHCHOHEPBI. CKOIBKO
IIEHCUOHEPOB B 3TOM Topojie?

Ipumep 2
JepxaTenu OUCKOHTHOM KapThl KHIM>KHOTO Mara3uHa MOJIy4aroT INpPHU IOKYIKE
ckunky 10 %. Kuaura crout 330 py6neit. Ckonapko pyOJiel 3ariaTuT AepiaTeib
JMCKOHTHOM KapThl 3a 3Ty KHUTY?

Kommenmapuu. 3ananve BepHO BbinogHuiau Oosiee 80 % y4acTHHKOB
sk3ameHa. Kak eXerogHo oTrMevaeTcs, JOIMYIICHHbIE OMIMOKU CBUJIETEIHCTBYIOT
O HEBEPHOM NPUMEHEHHM aJrOpUTMa HAXO0XKICHHUS YHUCIa MO €ro MNpOLIEHTaM.
@opManbHBI CBOJA MNPABUJI JCUCTBUM B THUIIOBBIX 33/Ja4aX Ha IMPOLECHTHI
HE TMO3BOJISIET BBITYCKHUKAM TMPaBWIBHO paclo3HaBaTh TO MPaBUIIO, KOTOPOE
HY)KHO TPUMEHHUTh, W TMOJYYUTh BEPHBIA YMUCIOBOM pe3ynbrar. Heobxomumo
COXpaHUTh B TIPAKTUKE TMPENOJIaBaHUs MaTEeMAaTUKU TEHJICHINIO 3aMEHbI
BBITIOJTHEHUS (POPMaNIbHBIX JEUCTBUN Ha Pa3BUTHE MATEMATHUYECKOTO MBIILJICHUS,
MMOHMMAHHUE CMBICJIA BBIMIOJIHSIEMBIX IEUCTBUM, B TOM YUCJIE U apU(PMETHUECCKUX.

3amanue 16 — 3amava, NpoBepSIONIas YMEHHE BBINOJHITh BBIYMCICHUE
3HAUYEHUN U TPeoOpa30BaHUs BHIPAKECHUM.

Ipumep 1
Haiinure 3snauenue Beipaxkenus loggl,5+logg24.

Ipumep 2
Haiinnte 3HaueHne BbIpaKEHUS (\/ﬁ +4 ) ( J17 -4 )
Ilpumep 3

Haiiure 3nauenne Beipaxkenns 1og, (log; 9+ 2 )

Kommenmapuu. 3ananue BepHO BBIMOIHWIM Oosbine 49 % y4acTHHKOB
sk3ameHa. OCHOBHBIE OIMMOKK CBSI3aHBI C TOTeped JorapudMoB B MPOIECCE
BbluncieHui. bonpie 10 % yyacTHUKOB 3K3aMeHa B mpuMmepe 1 panu oTBer 25,5;
3HAQUMUTENbHAs YacTb B IMpuUMepe 2 naana oTBeThl 33 (CIOXWIM MOAYJH),
13 (e Bo3Benu B kBaapar 4), 273 (moTepsiid KOpEeHb MOpH BO3BeAeHUU 17
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B KBaJpar), a B mpuMepe 3 pAana OTBEThl 3 (HapylleH MNOPSIOK ACHCTBHIA),
11 (Bce nmorapudMbl yTEpsIHBI).

3aganme 17 — 3amaua, mpoBepsrolas yMEHUE pellaTh pallOHAJIbHBIC,
UppalroHalIbHbIe, MOKa3aTeIbHbIe, TPUTOHOMETPUUYECKUE M JIOTapuPMUUYECKUE
ypaBHEHUSI.

Ilpumep 1

2—-X
Haiinute kopeHb ypaBHEHUS (Z) =64.

Ipumep 2
2
Pemnre ypaBaeHue X" —4 =0.
Ecnu ypaBHeHUe MMeeT OOJbIIe OJHOIO KOPHS, B OTBETE YKaKUTE€ MEHBIIUHN U3
HUX.
IIpumep 3
2
Pemnre ypaBHeHue X~ =17X—72.

Ecnu ypaBHeHue nMeet 00IIble OJJHOrO KOPHS, B OTBETE 3alUILUTE OOJIBIINNA U3 HUX.

Kommenmapuii. 3ananve BepHO BbINOMHWIM Oombiie 50 % ydacTHUKOB
’K3aMeHa. B pemieHMuM 1OKa3aTenbHOTO  YpaBHEHHS  OLIMOKU  CBSI3aHbI
C OTPULATEJIBHBIM IIOKA3aTEIEM CTEIEHH, a B IOJIYYCHHOM JIMHEHHOM ypPaBHEHUH
OIIMOKM CBSI3aHBl C HEPaBHOCWJIBHBIMH IpeoOpa3oBaHMsIMH. B pemienun
KBaJIpaTHOIO YpaBHEHUS [OIMYIICHbl OIMIMOKKM B TPUMEHEHUH CTaHAApTHOTO
AITOpPUTMA HAXOXKJEHUS KOpHEH, OoJsibluasi M0Jsl YYaCTHUKOB HEBHUMATEIBHO
YUTaeT YCJIOBHE 3aJaHusl, HampuMep B HpuMepe 2 OmHOOYHBIA OTBET 2
(HanOonpIMii, a He HauMeHbIIMW) nanu Oosbmie 15 % ywacTHukOB. Bakno
oTpabaThiBaTh HAaBBIK MPOBEPKM TOJYYEHHOIO PEIICHHS, B TOM 4YHUCIE
MTOJCTAaHOBKOM.

3ananue 18 — 3agava, mpoBepsrolIas YMEHHUS BBINOJHITH BBIYUCIICHUE
3HaUGHUW ©W  TpeoOpa3oBaHUA  BBIPAKEHUN,  pemiaTh  palMoOHAIbHBIEC,
MOKa3aTeNIbHbIE U JIoTapu(PMUIecKrue HEPaBEHCTRA.

Ipumep 1
Ha xoopaunatHo# npsimoii otmedensl Toukn A, B, C u .D..

A B C D
—

3 4 5 6 7 8 9
Kaxxgoif Touke COOTBETCTBYET OJHO W3 YMCEN B MPaBOM CTOJIOIE. YCTaHOBUTE
COOTBETCTBHUE MEXKAY YKA3aHHBIMU TOUYKAMU U YUCIIAMU.

TOYKU YUCJIA
A 1) 2J7:\3
B 2) 71+
C 3) V7-243
D 4) («/5)3 +1

B taGnuiie ams Kaxa0il TOYKH yKaKUTE HOMEpP COOTBETCTBYIOIIETO YHCIIA.
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Ipumep 2
KaxmoMy W3 4eThIpEX HEPABCHCTB B JICBOM CTOJIOIIE COOTBETCTBYET OJHO U3
pEIIeHUH B TIPaBOM CTOJIOIE. Y CTAaHOBUTE COOTBETCTBUE MEXKTy HEPABCHCTBAMH H
UX PCUICHHUSIMH.

HEPABEHCTBA PEILIEHNS
A) 27%<0,25 1) (5i+)
B) logsx>1 2) (2;+Oo)
2
B) =2 g 3) (2;5)
X—5

I) (x-5)(x-2)<0 4) (-;2)U(2;5)

JanumMre B NOPUBEAEHHOW B OTBETE TaOJMLE TOA KaxXIol OyKBOH
COOTBETCTBYIOINN PELIEHUIO HOMED.

Ilpumep 3
Kaxxmomy u3 4eThIp€X HEpPaBEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET OJIHO W3
pelieHuil B MpaBoM CTOJOIE. YCTaHOBUTE COOTBETCTBHE MEXKIY HEpPaBEHCTBAMHU
U UX PEIICHUSIMHU.

HEPABEHCTBA PEILIEHUA
A) .2%>2. 1) [~L+o)
B) 0,5">2 2) (—oo;1]
B) 0,5"<2 3) (—o0;-1]
N 2°<2 a) [1;+)

3anumuTte B TNPUBEAEHHOM B OTBETe TaOiWile TMOJ KaxIoh OykBoH
COOTBETCTBYIOIIUI PEIICHUIO HOMED.

Kommenmapuu. 3ananve BepHO BbIMOAHUIU Oosbine 20 % y4aCTHUKOB
sk3aMeHa. OTHOCUTEJIBHO HEBBICOKHUI MPOIEHT BBIMIOJHEHUS! CBUETEILCTBYET, B
YAaCTHOCTH, O HEIOCTAaTOYHOM BHUMAHHMHM K W3YYEHHIO JJAaHHOTO Marepualia Mnpu
MPOXOXKJIECHUU Kypca MaTEMATUKH.

3amanue 19 — 3agava, mpoBepsArOUIAs YMEHHUS BBINOJHATH BBIYUCICHUE
3HAUYCHUU U TPeoOpa3oBaHUsI BBIPAKEHUH, PEIIaTh TEKCTOBBIC 3aJa4l Pa3HBIX
THUIIOB, BEIOMPATH MOAXOASIINNA U3YUYEHHBIN METO I PEIICHHUS 3aa4H.

Ilpumep 1
Haiinure deThIpéx3Ha4HOE YMCIIO, KpaTHOE 125, Bce mudpbl KOTOPOTO pa3IMUHbI
1 He4YETHBL. B oTBeTe 3anmuinmTe kKakoe-HUOYy1b OJJHO TaKOE YHUCIIO.

Ilpumep 2
Haiinure uetbipéx3HauyHoe HaTypalibHOE YHUCII0, KpaTHOe 12, mpousBeaeHue mudp
KoToporo paBHo 60. B oTBeTe 3anuimmTe Kakoe-HUOY1b OJTHO TaKOE YUCJIO.
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lIpumep 3
Haiinure miecTu3HayHOE€ HATypaJIbHOE YHCIIO, KOTOPOE 3aIllMChIBACTCS TOJIBKO
nudpamu 0 u 3 u genurcs Ha 90. B oTBeTe 3amuimTe Kakoe-HUOYIb OJTHO TaKoe
YHCJIO.

Kommenmapuii. 3aganue BepHO BbIMOIHWIM Oosbiie 40 % y4acTHHKOB
sk3aMeHa. ClielyeT OTMETUTh, YTO PAa3BUTHE YYBCTBA YMCIIa IPOUCXOIUT HAUMHAS
C HaYaJIbHOM IIKOJBI W SBISCTCS BaXXHBIM PE3YJIbTaTOM MAaTEeMaTHYECKOTO
oOpazoBanus. [Ipy UTOrOBOM MOBTOPEHUU CIEAyeT TakKe OOpaTHTh BHUMAaHHE
Ha MPOBEPKY COOTBETCTBUS MOJYYEHHOIO YHCJIa YCIOBUIO 3a]a4H.

3ananme 20 — 3amada, NpoBeEpsIOUIAs YMEHUE PEIIaTh TEKCTOBBIE 3aJauM
Pa3HBIX TUIIOB U YPAaBHEHUSI.

Ilpumep 1
[lyTemecTBEeHHUK TEPEIIbUI MOpE Ha fAXTE CO CpelHed CKOpocThio 20 Km/d.
OO6paTHO OH JIeTe] Ha CIOPTUBHOM camojiéTe co ckopocThio 380 kM/4. Haitnure
CPEIHIOI CKOPOCTh MYTEIIECTBEHHHKA HA MPOTSKEHUU BCEro myTu. OTBET naiiTe
B KM/Y.

Ilpumep 2
N3 roponoB A u B, paccrosinue mexay KoTopsiMu paBHO 480 KM, HaBCTpeuy ApYyT
JIpYry OJHOBPEMEHHO BBIEXAIH JIBa aBTOMOOWJIS M BCTPETUIIMCH Yepe3 4 yaca Ha
paccrosiuuu 280 kM oT ropoja B. Haiiaute ckopocTh aBTOMOOWIIS, BRIEXABILIETO U3
ropoaa A. OTBeT aite B KM/4.

Ilpumep 3
Paccrosane mexny ropomamu A u B paBno 380 xm. U3 ropoma A B ropoa B
BbI€XaJl MEPBBIM aBTOMOOWIIb, a Yepe3 JBa yaca MOCJie 3TOTO HABCTpEUy €My H3
ropona B Beiexan co ckopoctbio 80 KkM/4 BTOpoit aBToMoOuIb. Haiinure ckopocTh
MEPBOTO aBTOMOOWJIS, €CJIM aBTOMOOWIIM BCTPETUIIMCH Ha paccTossHUH 220 KM OT
ropoaa A. OTBer naiite B KM/4.

Kommenmapuu. 3ananue BepHO BbIMOIHWIM Oosbinie 30 % y4acTHHKOB
sKk3aMeHa. Kak exerogHo oTmMedaeTcs, HM3KUU YpOBEHb BBINOJHEHUS 3aJdaHus
MOKA3bIBAET, UTO PA3BUTHUIO0 YMEHUM BEPHO COCTABUTh MATEMATUUYECKYIO MOJIENb,
pelIUTh MOJYYEHHYIO 33Jayy U MPOBEPUTH OTBET, K COKAJICHHUIO, BHUMAaHUE B
IKoJie yaensieTcs HemoctaroyHo. HeoOxomumo yaensTh Oojbliie BHUMaHUS
Pa3BUTHIO YMEHUS pellaTh TEKCTOBBIC 3a]]a4l HAYMHAsI C HAYaJIbHOW IIKOJIBI.

3aganme 21 — 3amava, NPOBEPAIOIIAS] YMEHHUS BBINOJHATh BBIUYUCICHUE

3HaYeHUN U TpeoOpa3oBaHUs BBIPAXKEHUH, pellaTh TEKCTOBBIC 3aJaud pPa3HBIX
TUIIOB, BEIOUPATH MOJIXOASIINI N3YYEHHBIH METO/I 1JIsl PEIICHUS 3a/1auHu.
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Ilpumep 1
B taGmmiie Tpu cTonbI1a ¥ HECKOJIBKO CTPOK. B Kaayro KJIeTKy TaOIUIbl BIHCATN
10 HATypaJbHOMY YHCIIy TaK, 9YTO CyMMa BCEX YHCEN B IEPBOM CTOJIOIE paBHA

137, Bo BTopom — 160, B TpetbeM — 185, a cyMma uucesl B KaXJIOW CTPOKE
oosbie 24, Ho MeHbIIe 27. CKOJIBKO BCETO CTPOK B Ta0uIe?
Ilpumep 2

Cnucok 3ajaHuil BUKTOPUHBI COCTOSUT U3 33 BOIMPOCOB. 3a KaXK/bIi MPaBUJIbHBINI
OTBET YYEHHUK MOJy4aJl / OYKOB, 3a HENPABWIBHBIA OTBET C HETO CIMCBIBAJIM
13 oukoB, a npu oTcyTcTBUM OTBeTa AaBaiu 0 04koB. CKOJIbKO BEPHBIX OTBETOB
7l YYeHUK, HaOpaBIIKUid 56 0YKOB, €CJIM U3BECTHO, YTO, MO KpailHEeW Mepe, OJIUH
pa3 oH omuoCcs?

Ilpumep 3
Ha nanke oTMedeHbl MONEPEYHbIE JIMHUU KPACHOTO, KEITOTO U 3€JIEHOrO IIBETOB.
Ecaum pacnunuThe Majiky 0O KPAcHBIM JIMHUSM, HOJYYUTCA 7 KYCKOB, €CIU
o XKENTbIM — 13 KyCKOB, a €ciu IO 3€NE€HBIM — 5 KycKOB. CKOJBKO KYCKOB
MOJIYYUTCS, €CJIA PACIIIIATH MAJIKY MO JIMHUSAM BCEX TPEX I[BETOB?

Kommenmapuu. 3aganue BepHO BbIMOIHWIM Oosbine 20 % y4acTHUKOB
HK3aMEHa. YCIEIIHOCTh BBIMIOJTHEHUS TaKOro 3/aHUS 3aJ]0K€Ha B BEPHOM
NPOYTCHUU  YCJIOBHUS  3aJayd, COCTaBJIICHMM  MaTeMaTH4YeCKOW  MOJeNu
Y MHTEpIIPETallUU MOJTYYEHHOTO YMCIOBOTO 3HAUCHHS.

1o pe3ynbTaraM BBIMOJHEHUS SK3aMEHALMOHHON pabOThI SBHO BBIJIETSIOTCS
YEThIpE TPYNIbl YYACTHUKOB IK3aMEHA.

['pynma 1. TectoBslit 6amn — 2; nepBuuHbIi 6amn — 0-6.

Onucanve ypoBHS IMOATOTOBKH YYaCTHUKOB 3K3aME€Ha W3 3TOW TIPYyIIBL:
YYaCTHUKUA C HauOoyiee HU3KHUM YpOBHEM MAaTeMaTHYeCKON IMOATOTOBKH, HE
oOnanaroiue cpopMUPOBAaHHBIMU HABBIKAMU CUETA U YTEHUSI.

['pynma 2. TecToBsit 0amt — 3; nepBuyHbIi O0amt — 7—11.

Onucanre ypoBHS IMOATOTOBKHM YYaCTHUKOB 3K3aME€Ha W3 3TOW TPYyIIBL:
YYaCTHHKM C HU3KUM YPOBHEM MAaTeMaTHYE€CKOW IOATOTOBKHM; Kak IIpaBUIIO,
BBIMOJIHSIOT 3a/laHusl, TpeOyroIMe NpsMOro MmojacyéTa; K 3aJaHusIM, TPEOYIOLUUM
3HaHUSA JEMEHTOB coJepxkanusa 10—11 kiraccoB, 4acTo HE MPUCTYNAKOT.

I'pynma 3. TecToBsriit 6amt — 4; mepBuuHbIi 6amt — 12-16.

Onucanve ypoBHS MOATOTOBKM YYAaCTHUKOB JK3aMe€Ha M3 ATOW TPYMIIBL:
YYAaCTHHUKHM, MMEIOLMEe 0a30Bble MATEeMATHUYECKUE 3HAHUS, HY>KHbIE B OBITOBBIX
pacyeTax, >KM3HEHHBIX cuTyalusax. Cnaboe BBINMOJIHEHUE TMOCIEIHUX 3alaHul
KM, TtpeOyronmx JIOrM4ecKuX MNOCTPOCHUM, 3HAHUA (YHKUUN, W3YyYEHHBIX B
CTapIIMX KJIACCaX, KOMIIEHCUPYETCS YCTOMYHUBBIMHA BBIYMCIUTEIbHBIMA HABBIKAMH
U pelieHreM 0a30BBbIX TEKCTOBBIX 3a/1a4.
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['pynma 4. TectoBblit 6amn — 5; nepBUUHbIM Oamt — 17-21.

Onucanve ypoBHSI MOATOTOBKM YYAaCTHHUKOB JK3aMe€Ha W3 ATOW TPYIIIBL:
HamOoJiee MOJATOTOBJICHHBIE YYAaCTHUKM 0a30BOro0 HK3aMEHa, MpU HEOOJIBIION
JOTIOJTHUTEJILHONU TIOJITOTOBKE B PaMKaxX WTOTOBOIO MOBTOPEHUSI MOTYT YCIEIIHO
claTh PK3aMeH NpO(UIBLHOTO YpOBHS Ha Oayll, JOCTATOYHBIA JUIsl TOCTYIUICHUS
U ycrnemHoW yueObl B By3ax mno [T-, SKOHOMHYECKMM U WHXEHEPHBIM
cnenuanbHoCcTIM. VX BbIOOp 0a30BOTO 3K3aMe€HAa B OCHOBHOM OCO3HAHHBIN:
OHM TUIAHUPYIOT MPOAOJKEHHE oO0pa3oBaHusi B 00JIaCTSIX, HE CBS3aHHBIX
C MaT€MaTUKOMU.

BelnonHenwe 3anaHuid mo rpynmnaMm nepBuuHbIXx OamwtoB EI'D 2025 r.
0 MaTeMaTHKe 0a30BOTO YPOBHS MMOKa3aHO B TabuIE 4.

Ta6nuna 4

3ananmne /| CpexHuii I'pynna 1, | I'pynmna 2, I'pynna 3, I'pynna 4,

0aJa NMPOLEHT 0-6 IIb 7-11 I1b 12—-16 I1b 1721 I1b

BbINOJTHEHHSA

1/1 90,3 40,6 81,3 92,6 98,0
211 96,2 83,2 93,8 96,6 98,6
3/1 95,8 69,0 92,2 97,2 99,1
411 76,9 8,6 449 81,8 96,9
5/1 82,6 16,8 62,1 86,9 96,2
6/1 89,4 59,6 83,4 89,6 95,6
711 88,0 50,7 77,9 88,7 96,9
8/1 85,8 45,8 74,9 86,4 95,6
9/1 71,2 12,0 443 71,5 92,3
10/1 79,8 20,0 53,6 83,2 97,2
11/1 32,5 2,2 6,5 23,1 61,2
12/1 63,4 3,6 19,8 64,1 93,6
13/1 59,5 4.4 17,5 56,9 92,2
14 /1 77,6 20,8 49,7 80,4 96,3
15/1 80,0 13,5 53,6 84,0 97,4
16/1 56,9 4,7 17,5 52,4 89,9
17/1 64,2 7,3 23,5 63,1 94,5
18/1 40,0 3,8 9,9 28,7 73,8
19/1 54,0 5,6 20,4 48,3 84,7
20/ 1 31,0 2,3 8,6 20,4 58,7
21/1 27,6 4,7 10,7 18,7 49,6

Breiienum Hanbosiee 3HaUMMBIE HAIPaBJICHHUS Pa0OThl C KaXIOW TPYMNION
OOYYarOIINXCS, UCXOI U3 UX YPOBHSI MOJATOTOBKH M THITMYHBIX MPOOJIEM, KOTOPHIE
HE00XOIMMO KOMITICHCUPOBATh.

['pynmna 1 umeeT sipko BhIpaKE€HHBIE TTPOOIEMBI C 0A30BOM MaTEeMaTHYECKOM
MOJATOTOBKOM, KOTOpBIE JIOJDKHBI ObUIM TPOSBUThCA emie mnpu caade OI'D.
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HToropoe moBTOpEHUE ISl YYACTHUKOB M3 3TOW TPYIIIbI JOHKHO HAYMHATHCS
C OCHOB Kypca MaTeMaTWKH 5—6 kinaccoB. Takxke ciexyeT oOpaTUTh BHUMaHUE
Ha TO, 4YTO YYaCTHUKM U3 JI@HHOM Tpynmbl HE HMEIM HEOO0XOAUMOMN
MaTEMaTUYECKON MOATOTOBKU JJIi OCBOEHMsI OOJbIIEH YacTH Kypca MaTeMaTHKH
10-11  xmaccoB. JlukBupamus 1poOesioB  JOJDKHA  OblJIa  HAYMHATHCS
c ceHTs0ps 10 Kiacca, a )KenaTesnbHo elle MPU UTOTOBOM IIOBTOPEHUU U BO BpeEMsI
noaroroBku k OI'D. BeisiBUTH Takue mMmpoOenbl Moo noMoudb 3(Q(EKTHUBHOE
UCIIOJIb30BaHUuEe MHCTpyMeHTa BIIP B OCHOBHOW wmikone. DTy Tpyniy MOXHO
KpaTKO  OXapaKTepH30BaThb  KaK  BBIMYCKHUKOB,  HUMEIOHNIMX  CJIa0yIo
MaTE€MaTUYECKyl0 MOJATOTOBKY, B TOM YHCJIE€ IUIOXO YMEIOIIUX CYUTATh.
be3ycnoBHO, BHUMaHHE YYMTENS W POAUTENCH [ODKHO OBITH HaIpPaBIICHO
B IIEPBYIO OYEpE]b HA Pa3BUTHE YCTOMYMBBIX HABBIKOB OBITOBOTO CUETA, YMEHUS
HaXOJUTh YacTh OT YHCIIAa MU YHUCIO MO €ro 4acTu. Bpsa nu ecTh cMbICH TITyOOKO
U3ydyaTh C TakuM OOy4arolmuMcsi B CTapUied IIKOJE€ TPUTOHOMETPUUYECKUE
U JIpyrue (pyHKLMHU, €ClIM €r0 OCHOBHAs NpobiieMa — MOJHOE OTCYTCTBHE 0a30BOM
apu(MeTnyecKko MOATOTOBKU. YYAaCTHMKM W3 JAHHOM TpyNIbl, Kak MpaBUIo,
UMENU OuYeHb Hu3kue pe3ynapTaThl Ha OI'D. HeoOxomumMo cBOEBpEMEHHO
(He mo3/1Hee YeM B Haudaje yueOHOro roja, a >kenatesibHO B 10 kiacce) BBISBIATH
YYEHHMKOB, IOTEHLUMAJIbHO BXOAAIMX B TaKyl TIpyNIy, U OPraHU30BBIBaTh
VHIMBUIYAJIU3UPOBAHHYIO MOJATOTOBKY, B TOM YHKCJE IO JMKBHUIALUUU MPOOETIOB
Ha4yaJbHOM M OCHOBHOW MIKOJBI. IIIKOJIaM, B KOTOPBIX BBICOKA JOJS YYaCTHUKOB
U3 JIaHHOW TpYIIbI, cieayeT oOpaTuTh o0co00e BHHMAaHHE Ha KadecTBO
MaTeMaTU4YeCKOro 00pa3oBaHus B HAYAJIBHOU IIKOJIE U 5—6 Kiaccax.

[Ipn aHanm3e pe3ynapTaTOB YYAaCTHHKOB, OTHECEHHBIX K 2 M 3 Tpymnmam,
MOXHO OTMETUTh, YTO, 32 HCKIIOUYEHHEM 3aTPyJHEHUH TIPU PpELICHUU
r€OMETPUYECKUX  3a7ad, CYLIECTBEHHBIX NpoOEeIoB B UX  MOJATOTOBKE
He HaOmrogaeTcsi. OCHOBHBIMU 3aTPYIHEHHUSIMHU JaHHOW KaTErOPUU BBHITYCKHUKOB
SBJISIOTCS. ~ HEJOCTaTOYHO  COPMUPOBAHHBICE  BBIYUCIUTEIbHBIE  HABBIKU
U HEBHUMATEJIBHOCTh MpU paboTe ¢ yciaoBueM 3afaud. Jljis TOBBIILIEHUS
3¢} (EeKTUBHOCTH TMOATOTOBKHU LEIECO00Pa3HO COCPEIOTOUUTHCS Ha 3aKperICHUH
y’K€ UMEIOIINXCS YMEHUH, MPEKIe YeM MEePEXOAUTh K OCBOCHHUIO 00JIee CIIOKHBIX
pa3znenoB. B To jxe BpeMs HEOOXOAMMO YAENSATh CUCTEMHOE BHUMaHHE 0a30BbIM
3aJadaM 1O TeOMETPUH, HE TMOAMEHSAS €€ W3YyYECHHE HCKIIOUYHUTEIBHO
anredpanyeckuM MaTtepuasioM. Takke BaKHO YJEISTh BHHMaHUE MPAKTUKO-
OpPUEHTHUPOBAHHBIM 3aaHUSIM.

I'pynna 3 — 3TO0 XOpOIIO MOATOTOBJIEHHBIE A0MTYPUEHTHI T'yMAaHUTApPHBIX
cnennanbHOCTe. Cleayer yCWINTh MOATOTOBKY IO Pa3BUTHIO TAaKUX YMEHUH,
KAaK HCHOJIb30BAHWE NPHUKHUJIKUA W OLEHKU MpU INPOBEPKE PE3YIbTaTa, a TAKKE
JUKBUAMPOBATH TPHU HAIMYUKA Tpobensl B pabdore C  anreOpandecKuMu
npeoOpa3oBaHUsIMU, B TOM YHCIIE MPH paboTe C BBIPAXKECHUAMHU, COAEPKAILIUMU
JorapudMbl ¥ KOPHHU.

I'pynma 4 — mpeacrtaBiasier coOOM BaXKHBIM pe3epB  pocTa YuCIa
KaueCTBEHHO TOJTOTOBJIEHHBIX aOUTYPUEHTOB COBpeMEHHBIX |T- M MHKEHEepPHBIX

cneruanbHocTel. Heobxomuma cucremMarnyeckas npogopreHTalnoHHas padoTa
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no BbIOOpy EI'D mo martemaTnke npo@QHUIBHOTO YPOBHS U COOTBETCTBYIOLIAs
HOJIFOTOBKAa HA ATalle MUTOrOBOIO INOBTOPEHMsI MO TEMaM YIIIyOJIEHHOTO Kypca
MaTE€MaTUKH, B IIEPBYI O4YEpelb TPUTOHOMETPUHU U NPUMEHEHHIO IPOU3BOJIHOMN
IIPU PELICHUY 3a/]1a4.

Haubonee BblcOKME TMpOLEHTH BbIIONHEHUs B 2025 T. OTMeEueHBbI
y MpaKkTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUNl HAa YTEHHE AuarpaMMm U TIpaduKoOB,
a TaKKe y 3a/1aHui Ha CONOCTABJICHUE PEAJIbHBIX BEJIMYUH U OBITOBBIE PACUETHI.

OcHoBHBIMU  (haKTOpaMH{, BBI3BIBAIOIIMMHU  HAaWOOJbIIEE KOJHMYECTBO
OLIUOOK, TPATUIIUOHHO SIBISIFOTCSI:

— HEIOCTATOYHAS PA3BUTOCTh HATJIAIHBIX TEOMETPUUECKUX NIPEACTABICHUN;

— IpeHeOpeKeHNe WIK (POpPMajJbHOE BBINOJHEHUE MPOBEPKU IMOIYYEHHOTO
OTBETA, B TOM YHUCJIE OJACTAHOBKOW, HA PEATMCTUYHOCTD;

— OTCYTCTBHME  HABBIKOB  HCIIOJB30BaHWs  CIPABOYHBIX  MAaTEpHUAIIOB
B PELIECHUH HECJIOKHBIX T€OMETPUYECKUX 3a/1aY;

— HECOPMUPOBAHHOCTh ~ QJITOPUTMOB  pellieHHs  0a30BBIX  3ajau:
IpeJCTaBICHUEe OOBIKHOBEHHOUM NpoOU B BHUJAE JECATUYHOM, HaXOXKIECHUE dYHCIIa
II0 €ro IpPOLEHTaM, COOTHECEHHE IIOJYYEHHOI0 pELICHUS C YKa3aHHBIM
MHOYECTBOM.

Ananmu3 pesynbratoB EI'D mo maremaruke 6a3oBoro ypoBHs B 2025 r.
MO3BOJISIET chopmMyInpoBaTh HEKOTOphIE pEKOMEHAaIun YUUTEIAM
M0 COBEPIIICHCTBOBAHUIO MPOIECCa MPETOJaBaHUsI MATEMaTUKHU:

— o0patuth 0CcO00O€ BHHMMAaHHE HAa CHUCTEMHOCTh M CHUCTEMATUYHOCTb
M3y4YeHHs y4eOHOro MmaTepuaja, 4TO MOXKET OBbITh JOCTUTHYTO B pe3ysbTaTe
MOCTENIEHHOTO HAKOIUICHUs] W TIOCJIEAOBATEIBHOTO YCJIOXKHEHUS H3Y4YEHHOTO
MaTtepuasa, IepuoANIECKU MPOBOIUMOIO 3aKPEIICHUSI Y)KE U3yUYEeHHOTO;

— IPUMEHSATh  pa3iMuyHble  BUJbl  KOHTPOJS 3HAHUM Ha  ypoKax
Y BO BHEYPOUYHOU IE€SITENBHOCTH;

— B paboTe ¢ 00yJarOIIMMUCS YACISITh 0C000€ BHUMAaHUE OPraHU3alMOHHOM
U TICUXOJIOTMYECKOW COCTABIISIOIIUM MOJATOTOBKH K 3K3aMEHY, & TAK)KE€ KOHTPOJIIO
BPEMEHH U TMPUMEHEHUIO TPOCTHIX MPUEMOB CaAMOKOHTPOJS; (GopMUpOBAThH
y 00yYaromuxcsi TOTOBHOCTh K JJIUTEIHHOMY 3aHATHIO MaTEeMaTHUKOW (9K3aMEH
pOHUIBHOTO YPOBHSI MPOAOHKACTCS MPAaKTHIECKH 4 yaca, a 6a3oBoro — 3 yaca).

Haumenee 3 pekTUBHBIM Crocooom MOJATOTOBKHU SIBIIIETCS
«IPOPEIIMBAHUE» THUIOBBIX BapuaHTOB EI'D. PemieHne mNOMHBIX THUITOBBIX
BApUAHTOB CJICAYET MPOBOAUTH HE dYaIlle OJIHOrO pas3a B Mecsil. YacTh BpemMeHU
CJIeyeT TMOCBSIIATh BBINOJHEHUIO HWHIWBHUAYaIbHO TOAOOpPAHHBIX TPEHUHTOB
M0 TeMaM, KOTOPBIE BBI3BIBAIOT 3aTPYHEHHUE Y KOHKPETHBIX 00yYarOIUXCHl.

YuurensM HEOOXOIMMO: pa3BUBaTh CaMOCTOSTEILHOCTb  MBIIUICHUS
YYaIUXCsl; UCTOJIb30BaTh METOJbI MPOOJIEMHOTO OOyUYeHHUS, BKIIOYaTh B paboOTy
Ha ypOKax W BO BHEYPOUHOW NEATETLHOCTH 3aJ[aHUs, KOTOPHIE HAIMpaBIEHBI HE
Ha BOCIPOM3BEICHUE 3HAHWNA M W3YYEHHOTO ajrOpuUTMa, TPEHUPOBKY MaMSTH,
a Ha (JOpPMUPOBAHUE TBOPUECKUX CITOCOOHOCTEH 00YyJaronuXxcs, UX CIOCOOHOCTEMN

MBICIIUTDb, PpPaACCYKIAAaThb, HCIIOJIB30BAThH W PA3BUBATH CBOM HHTCHHCKTY&HBHBIﬁ
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noTeHIax, (QopMUpPOBaTH y OOydYalOMMXCA B  MPOIECCE  IMOATOTOBKU
K OSK3aMEHy YMEHHS aHAJIM3WPOBATh YCJOBHE 3a/JaHUs, HW3BIEKATh W3 HETO
UH(POPMAIINIO, COTIOCTABIISITh MPUBECHHBIC B YCIOBUU JaHHBIC; CHCTEMATHUSCKU
oTpabaThiBaTh 3aJaHUs, HAICJICHHbIC HAa TMOWCK M TepepaboTKy WHGOpMAaIuy,
MpEeACTaBICHHOW B pa3iuuyHoil dopme (TekcT, Taliuila, cxeMa), ee¢ aHaIu3
Y CHHTE3, CPAaBHEHHE U KJIACCU(PUKAIIHUIO.

Heo06xo1uMo MOBKIMIATE YPOBEHD BBIYUCIUTEIBHBIX YMEHUH 00yJaronmxcs,
a TaKkKe YyYATh WX BHHUMATEIBbHO YHTaTh YCIOBHE U BONPOC 3a/auH,
MaTeMaTUYeCKH TPAMOTHO 3alMChIBaTh perieHue 3amaun. Ocoboe BHUMaHUE
clIenyeT yaensaTh (OPMHUPOBAHMIO HABBHIKOB CAaMOKOHTPOJIS W CaMOIIPOBEPKHU
BBHITIOJTHCHHBIX 33 TaHHM.
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