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1. lTosicHuTEIBHASA 3aIIMCKA

1.1. HopmaTuBHO-IpaBoOBasi 0CHOBA NMPOrPaMMBblI
JlononuurenbHast oOpa3oBarenpHasi oOlIepa3BuBaromias nporpamma «Marematuka» (ganee —
IIPOrpaMMa) COCTaBJIEHAa HAa OCHOBE CJIEAYIOINX HOPMATUBHBIX IPABOBBIX JOKYMEHTOB:
— ®@enepanbHblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumny;
— IIpuka3z MunucrepcTtBa obpa3oBanus u Hayku Poccuiickoin ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenun Ilopsiaka opraHuzalnuy U OCYIIECTBICHUS 00pa30BaTEIbHON AESITENbHOCTU 110
JIOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam.

1.2. AkTyajbHOCTB (Iearoruyeckas nejiecoo0pa3sHoCTb) H HOBU3HA POrPaMMblI

3HaHUE MAaTEeMAaTUKHU B COBPEMEHHOM OOILECTBE SBISAETCA HEOTHEMJIEMOW YacThIO JIMYHOW U
npoeCCHOHATBPHON JKU3HU 4YeNOBEKa M CPEICTBOM BKJIIOYEHUS B MHPOBOE COIMOKYIBTYPHOE
pOCTpaHCTBO. VIMEHHO O3TOMY nedazocuiecku yenecoobpasHo co3JaHue ONTUMANIBHBIX YCIOBUH A
(bopMHpOBaHUS M TOBBIIICHHSI MOTUBAIIMH K U3yYCHUIO MAaTEMaTHKHU Yepe3 MCIIOJIb30BAaHHE aKTHBHBIX,
TPaJULMOHHBIX U HETPAJUIIMOHHBIX METOJ0B U GOpM 00yUEHHS.

[IporpaMma cocTaBiieHa Ajsl CIOyLIATeNed IMOATOTOBUTEIbHBIX KYpCOB UM BKIJIIOYAET B ce0s
TpeOOBaHUS K YPOBHIO IOJTOTOBKH BBITYCKHUKOB CpefHEel 0011e00pa30BaTeIbHOM HIKOJIBI AJIS Cauu
UTOTOBOI arTectanuu B opme u o mMarepuanam EAMHOro rocy1apcTBeHHOro 3K3aMeHa; OCTPOeHA
Ha OpUHIMUMIAX OOOOIIEHUS W CUCTeMaTH3aluu y4eOHOro Marepuana IO MaTeMaTHKe C y4eTOM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COJIEpKaHUsl U TpeOOBaHUN K YPOBHIO MOJIOTOBKHM BBITYCKHHKOB 00I1€00pa30BaTeIbHbIX
yupexieHui ais nposeaeHus B 2020 roay eAMHOr0 rocy1apCTBEHHOIO IK3aMEHA 10 MaTEMaTHKE».

[TporpaMmMa KOHKPETHU3UPYET COAECpP)KAHUE MPEIMETHBIX TeM 00pa30BaTEIbHOrO CTaHAapTa U
JlaeT IIPUMEPHOE PACIpeIelIEHUE YUeOHbIX 4acoB 110 pa3jesiaM Kypca.

Hoeu3sna miporpaMmbl 3aKJIIOYaeTCs B peaii3allid MOJMBAPUAHTHOIO MOAXO0JA K OpraHu3aluu
00pa30BaTeNbHOIO MPOIIECcCa, UCIOIb30BAaHUN CUCTEMBbl B3aMMOCBS3aHHbBIX 3aHSITHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00y4aroluxcsi MOCPEACTBOM IMPUMEHEHHsI Pa3HOOOpa3HBIX MEJarornyeckux TEXHOJIOruid u (opm
paboThl, MHTErPUPYIOIIUX pa3Hble BHJbBI JAEATEIBHOCTH HAa OCHOBE €IMHOW TeMbl. I[IpemmyiiecTBo
npe/ularaeMoil porpaMMbl 3aKJIFOYAETCsl B TOM, YTO NMpU OOY4YEHMHM MaTeMaTHKE OCHOBHOE BHHMMaHHE
yaensieTcs BbIpaOOTKEe YMEHHUI M HABBIKOB PEIICHNSI MATEMAaTHYECKHUX 3a/1a4.

1.3. HanpaBJIeHHOCTHb IPOrPaMMBl, €€ eJIb U 3a1a4H
IIpoecpamma TiperHa3HaueHaA JUId NOATOTOBKM K ETMHOMY rocyJapCTBEHHOMY 3K3aMEHY 110

MaTeMaTHKe.

OCHOBHOMH yebio TPOrpaMMBl ABISIETCS GOPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUH,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJIBHOTI'O Kypca MaTeMaTUKU, HEOOXOJMMBIX JJIS CJIauM IK3aMEHa.

JU1sl TOCTHKEHUS IOCTaBIEHHOMU LEIHN CIYXaT 3a0ayu:

- 03HaKOMJIEHHME y4YallluXcs €O CTPYKTYpoH U coaepkanuem EI'D;

- TeopeTuyeckoe 000CHOBAHUE Psiia BOPOCOB MaTeMaTUKU, KOTOPBIE B IIKOJILHOM KypcCe €
HaJIIeKallel MOJHOTOM He MOTYT OBITh PaCKpBITHL, a B cojiepkanun EI'D npennaratorcs;

- IPUBEACHUE B CUCTEMY METOAOB PCIICHUA MAaTEMATUUCCKUX 3a/1a4,

- (hopMupoBaHHE YMEHUI U HABBIKOB PELICHUsI MaTeMaTHYECKHUX 3ajay.

1.4. TpeGoBaHus K KATErOpUM caymiaTesnei
B pe3ynbrare u3ydeHus kypca oOydaroluecs JOJKHBI 3HATh:

- OCHOBHBIE TIOHATHUS MIKOJIFHOTO Kypca MaTeMaTHKH, IPEICTaBICHHbBIE B KOIU(UKATOPE
ANEMEHTOB cojiepxkanus EI'9;

- OCHOBHBIE METO/IbI PELIEHU 3a7a4 IIKOJIbHOTO Kypca MaTEeMAaTHKHU.
YMerh:

- BBITIIOJIHATH BbIYUCICHUA,

- BBITIOJTHSATH TIpeoOpa30BaHusl AIreOpanyecKuX BhIPAKCHUH;



- pemaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI;
- CTPOHTD U YUTATh TpaduKu PyHKIHI;

- BBIMIOJIHATH ACUCTBUSI ¢ TEOMETPUUECKUMU (PUTYypaMU, BEKTOPaMU U KOOPAUHATAMU;

- paboTaTh CO CTaTUCTUYECKON MH(OpMAIed, HAXOIUTh YaCTOTY U BEPOSITHOCTH CIIy4aliHOTO
COOBITHS;

- CTPOUTH U UCCIIEA0BATh IPOCTEMIINE MaTEMAaTUUECKNUE MOJIENH;

- HCII0JIb30BaTh MPHUOOPETEHHBIC 3HAHNUS U YMEHHUS B IPAKTUUECKOMN AESITeIbHOCTU U B
[MOBCEIHEBHOW KU3HU.

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHUS 3a7a4 IIKOJIbHOTO Kypca MaTeMaTUKH, ITPEIIaratoluxcs B
conepxkanuu EI'D;

- BJIaJICTh HaBBIKAMHU CaMOCTOSTEIILHON PabOThI C TUTEPATYPOi 1Mo moAroToBKe K EI'D.

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccuutana Ha 57 4acoB ayauTopHOoM Harpy3ku. CTpykTypa Kypca
peycMaTpUBAET JIEKIIUU U TPAKTHUECKUE 3aHATHUS.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IOJOXKEHUS, IPAKTUUECKUE 3aHATHS
HAllpaBJICHbl HA 3aKpeIlUIeHHE TeOpeTHMYeCKUX 3HaHuid. Peanusauuss mnporpamMmbl MOCTPOCHA Ha
UCIIOJIb30BaHUU aKTUBHBIX METO/I0B 00YUYEHMsI, COBMECTHOU TBOPUECKOM AESITEbHOCTU MPENo1aBaTelIs
U CIIylIaTeseu.

Crpykrypa 00pazoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC Pa3/IeioB:

«YpaBHEHUS U HEPABEHCTBAY;
—  «DyHKUIUNY;

— «Hauama maTeMaTH4ecKoro aHajin3a;
—  «l'eomerpusy;
—  «DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEI.

YpaBHeHUs M HEPABEHCTBA

KBagpaTtHble ypaBHEHUST M HEpPAaBEHCTBA. PaluMoOHaNbHBIE YpPaBHEHHs M HEPABEHCTBA.
WppaunonanbHble ypaBHeHuUs. Tpuronomerpuueckue ypaBHeHus. [lokazaTenbHble U JorapupmMudeckue
YpaBHEHUS U HEPABEHCTBA. PaBHOCWIBHOCTH ypaBHEHHH, CUCTEM ypaBHEHHMU. I[Ipocreimme cuctemsl
ypaBHEHMH C JByMs IIepeMeHHbIMU. PelleHne cucTeM YypaBHEHHMH crnoco0amMM IOACTaHOBKH,
anreOpanvyeckoro CIOXKEHMsI, BBEJICHUSI HOBBIX NepeMeHHbIX. cnonap30BaHue CBOMCTB (PyHKUMHA Hpu
pELIEHUN YpaBHEHUH U HEpaBeHCTB. CHUCTEMBI JTMHEMHBIX HEPaBEHCTB. CHCTEMBI HEPABEHCTB C OJHOM
nepeMeHHON Meton uHTepBaioB. M300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pEIICHUMN
YPaBHEHUU C IBYMs NEPEMEHHBIMU U UX CHUCTEM, HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
[IppuMeHeHne MaTeMaTHYeCKMX METONOB JUIA DPEIICHUS COACPKATEIbHBIX 3aJad W3 Pa3IMYHbIX
oOnacTeil HayKH W NpakTUKU. MIHTeprpeTanus pe3yibTara, yueT OrpaHuueHHH.

DyHKUUH

OyHkMs, o0nacTh omnpeneneHus (YHKIUM W MHOXECTBO 3HaueHuM ¢ynkuuu. [padux
¢ynkuuu. [IpuMeps! pyHKIMOHANBHBIX 3aBUCUMOCTEH B pealibHBIX Ipoleccax U siBneHusx. OOparHas
¢byukuus. 'papuk odpatHol Gynkuuu. [IpeobpazoBanus rpadgukoB GyHKIUHN, HapaiedbHbINA TEPEHOC
U CUMMETpHs TpapHUKOB OTHOCHUTEIIBHO OCeH KOoopAMHAT. MOHOTOHHOCTh (DYHKIMM, MPOMEKYTKH
BO3pacTaHus W yObIBaHMs. UeTHOCTh W HeueTHOCTh (GyHKIUi. [lepHoauyHOCTP M OrpaHUYEHHOCTD
¢ynkuuit. Touku sxcTpemyma. Haubosnbiiee 1 HauMmeHbliee 3HaueHust GyHkiuu. Jlunerinas QyHkus,
ee rpadux. DyHKIMS, ONUCHIBAIOIIAs OOpPATHYI0 MHPOMOPLHMOHAIBHYIO 3aBHCHUMOCTb, €€ TIpaduk.
KBanparuunas ¢ynkuus, ee rpadux. CrenenHas QyHKIUS ¢ HaTypaJdbHbIM IOKa3aTeseM, ee rpaduxk.
Tpuronomerpuueckue (ynknuu, ux rpadpuku. IlokasarenbHas u norapupmudeckas (QyHKIHH, HUX
rpadukH.



Hauaja MaTeMaTH4YeCKOT0 aHAJIN3a

[Tpou3BoHas, ee reOMETpUUECKU U (PU3NUECKUN CMBICT. YpaBHEHHE KacaTeabHON K rpaduky
¢ynkuuu. [IponsBoaHas CyMMBl, pPa3HOCTH, IPOU3BENEHUS U YacTHOro. [Ipou3BoHbIE 27I€MEHTapHBIX
¢yukuuii. Bropas npousBogHas u ee puzmueckuii cmpicia. [IpuMeHeHne npou3BOIHON K UCCIIEIOBAHHIO
¢GyHkuui M noctpoeHuto rpadukon. [IpuMeHeHHe NPOU3BOJHON JUIsl HAXOXKACHUS HAWITYy4dIIero
pelieHus B TPUKIAIHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMHUYECKHX, 3aaadax. IlepBooOpasHbie
aseMeHTapHbIX QyHKIMHA. [IpumeHeHne uurerpana B pU3MKe U TEOMETPUH.

I'eomerpus

TpeyronbHUK, mapamienorpaMmMm, poMO, MPSIMOYrOJbHUK, KBaapaT, Tpanenus. OKpyX HOCTh U
Kpyr. OKpy>KHOCTb, BIMCaHHas B TPEYroJbHUK. OKpPYXKHOCTb, ONUCAaHHAs OKOJIO TPEYrOoJIbHUKA.
MmuoroyroiapHuk. Cymma yrjioB BBIIYKJIOIO MHOIOYrosibHHMKA. [lpaBuiibHBIE MHOIOYTOJIBHUKH.
Bnucannas u onucanHas — okpykHocTH. [lepecekaroniuecsi, napajuielibHble M CKpPELIMBAIOIINECS
OpsiMble, TEPHNEHAMKYISPHOCTh MNpsAMBIX. llapamnenbHOCTs NpSAMOM M IUIOCKOCTH, HpPU3HAKU MU
cBoicTBa. llapannenbHOCTh IMIIOCKOCTEH, MPU3HAKKM M CBOWCTBA. [lepneHAMKYISpHOCTH NPSIMOM U
IUIOCKOCTH, IIPU3HAKM M CBOMCTBA. Teopema O Tpex IeprneHauKynsapax. llepnenaukynspHOCTb
IUIOCKOCTEH,  mpu3Hakh W cBoiicTtBa.  [lapamnenbHoe — MPOEKTHpOBaHHE,  W300pa)KeHHE
npoctpancTBeHHBIX ¢uryp. [Ipusma, mapamienenumnen, Kky0, nupamuaa. [IpaBuiibHbIE MHOTOTPAHHUKH.
Ceuenus mpusMmbl, Hapamienenunena M nupamuabl. Llunuuaap, koHyc, cdepa, map U UX CEUCHHS.
Benunuuna yrma, rpagycHasg mepa yria, COOTHOLIEHHE MEXIAY BEIWYMHOW yriia W JUIMHOM Jyrd
OKPYKHOCTH. YTOJ MEXAY HPSIMBIMU B IPOCTPAHCTBE, YrOJ MEXAY IPSIMOM M IUIOCKOCThIO. JlnmHa
OTpe3Ka, JJOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYrojbHUKA. PaccTosHME OT TOUKHM 10 MPSMOM, OT
TOYKHU JI0 IJIOCKOCTH, MEXAY MapauIebHbIMU MPAMBIMH U MapaluIeIbHbIMU IIOCKOCTAMU. [Lnomanp
TPEyroJbHUKA, Napaienorpamma, tpaneuuu. [lmomans kpyra m cexropa. Ilnomanu noBepxHOCTEN
MHOTOTPaHHHUKOB U Tel BpamieHus. O0beMbl MHOTOTPAHHUKOB U TEJ BpaIllCHHUS.

JlexapToBbl KOOpJAMHATHI HA IUIOCKOCTU M B IPOCTPAHCTBE. BBIYMCIEHHE PACCTOSIHUS MEKIY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MOaylb BEKTOpa, PaBEHCTBO BEKTOPOB, CI0KEHUE BEKTOPOB,
YMHOKEHME BEKTOpa Ha 4ucio. KoulMHeapHble BEKTOPBI, pAa3JI0KEHHE BEKTOpa IO JBYM
HEKOJUIMHEApHBIM ~ BeKTOpaM. KoMIUlaHapHbIE  BEKTOpBI, DPAa3lOkKEHHME BEKTOpa IO  TPEM
HEKOMIUIaHApHBbIM BeKTOopaM. KoopauHaTsl BEKTOpPA, CKAISIPHOE IMPOU3BEACHUE BEKTOPOB, YTOJI MEXKIY
BEKTOPaMH.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BePOSITHOCTeM

[Toouepenublit U OIHOBpEeMEHHBbIM BBIOOP. DOpMyIBl YKMCIa COYETAHUH U IEPECTaHOBOK.
bunom HeroTona. TabnuuHoe W rpaduueckoe MpeacTaBieHHE AaHHBIX. UHCIIOBBIE XapaKTEpPUCTUKU
psloB AaHHBIX. BepositHocTH coObiTuil. Mcnonb30BaHue BEpOSTHOCTEN M CTATUCTHKHU MPU PELISHUU
MIPUKJIAHBIX 33]1a4.

OmauyumenvHol 0coOeHHOCMbI0 TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOIECCE €€ pealn3anuu
bopMUPYIOTCS BCe HEOOXOAMMBIE HABBIKHU IS TIOJHOLIEHHOTO PEIIeHHs 3a71a4, HEKOTOPhIE U3 KOTOPHIX
OTpabaTHIBAIOTCS IOMOJIHUTEILHO IO BRIOOPY 00 yJarOITHXCSl.

1.6. IIpyHUMIIBI 00YUYEHHUS 110 IPOrpaMMe

B kadyecTBe OCHOBHBIX NPUHIMIIOB O0YYEHHUs IO JAHHOM MPOTrpaMMe OIpe IeIICHBI:
— IPUHLHI B3aUMOJECVCTBUS U COTPYITHUYECTBA;
— TPUHLHUI €IMHCTBA Pa3BUTHUS, OOyUEHHS U BOCITUTAHMUS;
— IPUHLHUI CUCTEMAaTUYHOCTH U IOCIEA0BATEIBHOCTH;
— IPUHLUI JOCTYITHOCTH;
—  IPUHLUII HATJIAHOCTH;
— IPUHLUI HAYYHOCTH;
—  IPUHLHUI KOMIUIEKCHOTO ITOAXO0/a.



1.7. Opranu3anmoHHO-TIeJArOTMYeCKHe YCJIOBHS Peau3auuy MporpaMmmbl

OO0pa3oBarenbHbII MPOLIECC OCYIIECTBIISCTCS HA OCHOBE Y4eOHOrO I1aHa, paboueil mporpaMMel
U perjJaMeHTHPYETCsl paCIIMCAHUEM 3aHTUH.

Cpoxu peanusayuu npocpammul. IIporpamma peannsyercs B TeUeHHE 5 MecsleB. Y YeOHBIN 1o
HaunHaeTcs ¢ 1 nekabps. OO0yueHue paccuutano Ha 19 ydeOHBIX Heaenu, o0Iee KOJTUIECTBO yueOHbIX
yacoB — 57.

Dopmbl peanuzayuu npopamMmvl U pexcum 3auAmull. 3aHITHS PEATU3YIOTCSl B O4YHOM (opme,
HIOCPEJICTBOM IIPOBEJICHUS IPYNIIOBBIX BUJIOB PAOOTBHI.

[Topsiiok opranu3anyu 3aHATHH:

— PpEeXHM 3aHATUN: 1 pa3 B HEJENIO;
— IPOAODKUTEIBHOCTh 3aHATUHN — 3 yaca.

Mamepuanono-mexnuueckas 6asa. 3aHsATHA TpoBOAATCS Ha 0aze ayauropuit AITIIY,
OCHAILIEHHBIX HEOOXOAMMBIM JJIsl OpraHU3ali 00pa30BaTEeNILHOrO MpolLecca 000PyA0BaHUEM:

— BUJEOIPOEKTOP, UHTEPAKTUBHAS J10CKA, IEPCOHATILHBIA KOMIIBIOTEP, BbIXOJ B HHTEPHET;
— HarjasAaHble IOCOOUS U JUIAKTUYECKUE MaTepralbl.

Opeanuzayuu obpazoeamenvHo2o npoyecca O AUY ¢ OSPAHUYEHHBIMU BO3MONCHOCAMU
300pP08bS U UHBANUOOS.

OOydenue JUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMM  3J0pPOBbsI M  HHBAJIUAOB IO
JIONIOJIHUTEBHBIM 00111e00pa30BaTeIbHbIM IPOrpaMMaM OCYILIECTBISIETCA C Y4eTOM OCOOCHHOCTEH
NCUXO(PHU3MUECKOTO PA3BUTHS, HHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHUS UX 3/I0POBbSL.

3aHATHS JUIS JIULL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370pPOBbsl M1 MHBAIUJAMH OPTaHU3YIOTCS
COBMECTHO C JIpYTMMH CITyIIATEIISIMH.

OOpasoBarenbHasi JAEATEIBHOCTh JIML C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMHM 3JI0POBbsl 10
JIOTIOTHUTEIBHBIM 00111€00pa30BaTEIbHBIM [IPOTPAMMaM OCYILECTBIISETCSI HA OCHOBE JOIMOJIHUTEIbHbBIX
00111€00pa30BaTeNIbHBIX IPOrpamMM, aJalTUPOBAHHBIX MPU HEOOXOAUMOCTH AJIsi 00Yy4EHUsS yKa3aHHbIX
M.

Cpoku o0O0y4yeHHs 1O [JOMOJIHUTEIbHBIM OOLIepa3BUBAIOLIMM MporpaMMaM Uil JIMIL C
OTpaHUYEHHBIMH  BO3MOXXHOCTSIMH  370POBbsl W HMHBAIMJIOB C YYE€TOM OCOOEHHOCTEH HX
NCUXO(PU3HUUECKOTO PA3BUTHUS IPU HEOOXOIUMOCTH MOTYT OBITh YBEJINYEHBI.

Iledazocuueckue kadpei. OOpa3oBaTeNbHBIM TMpolecc MO 00pa30BaTEIbHOM MporpamMme
o0ecrieynBaeT NpenojaBaTelb By3a, HMMEIOLIIUI COOTBETCTBYIOIIYI TOATOTOBKY IO JaHHOMY
HaIpPaBJICHUIO.

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npocpammul. CopaepikaTenbHas
cocTaBsitoNas 00pa3oBaTENbHON MPOrpaMMbl OTpa)keHa B pabodell mporpamme ydueOHOro MOJyJis, B
KOTOPOM  OTJENbHbIM OJIOKOM IpEACTaBi€Hbl y4yeOHO-METOJMUYecCKue (CHMCKM OCHOBHOM U
JIOTIOTHUTEILHON JIUTEPATYyphl) U UHPOPMAIIMOHHBIE MaTepUabl (CCHUIKU Ha 3JIEKTPOHHBIE PECYPCHI).

1.8. Ilnannpyembie pe3yabTaThl 00y4eHHA
K oxunaempiM pe3ynbraTaM peanu3aii NporpaMMbl OTHOCSITCS:
3HaHUe:
— OCHOBHBIX MOHSTHUN IIKOJIBHOTO Kypca MaTeMaTUKHU, MTPEICTaBICHHBIX B KOAUPHUKATOPE 3JIEMEHTOB
coaepxxanus EI'D;
— OCHOBHBIX METOJIOB PEIICHHUS 3a/1a4 IIKOJIBHOIO Kypca MaTEMaTHKHU.
yMeHue:
—  BBINOJHATH BBIYUCIICHUS;
—  BBINOJHATH PeoOpa3oBaHus anredpandeckux BhIPAKEHUH;
— peuaTh ypaBHEHMsI U HEPABEHCTBA U UX CUCTEMBI;
— CTPOUTH U YUTATh rpauKu GyHKLIUH;
—  BBINOJHATH JEUCTBUS C TEOMETPHUUECKUMH (PUTypamMu, BEKTOpaAMH U KOOpJIUHATAMU;
— CTPOMTb U UCCIIEN0BATh IPOCTEUIIINE MATEMAaTHYECKHE MOAEIIN;
— paboTarhk CO CTaTUCTHUYECKON MHPOPMaLUell, HAXOUTh BEPOSITHOCTh CIIy4ailHOr0 COOBITHS;
enaoenue:
—  HaBBIKAMM PEILEHUs 33a]a4 LIKOJIBHOTO Kypca MaTEMAaTUKH, NIpeAaralomuxcs B cogepxanuu EI'D;
— HaBbIKaMH CaMOCTOATENIBbHOM paboThI ¢ IUTEpaTypoit o moArotoBke Kk EI'D.



Memanpeomemnvim pesynrbmamom peaqu3allid NPOrpaMMbl  sABIseTcd (OPMHPOBAHUE Y
CIIyLIATEeNIe CTOMKOM IMO3HABATEIBHOM MOTUBALMUA K OCYLIECTBICHUIO NAJIBHEHUIIECH NEATEIbHOCTH 110
OCBOEHUIO MaTEMAaTHUKHU.

1.9. ®opMbI NIOABEIEHUS UTOTOB U ONpe/ae/ieHre Pe3yJbTATUBHOCTH NPOTrPAMMBbI
Pe3ynpTaTvBHOCTB YCBOEHUS yUEOHOr0 MaTepHrajia OTCIIEKUBAETCS [IOCPEACTBOM:
— co0ecenoBaHus;
—  TIPOMEXYTOYHOT'O U UTOTOBOTO TECTUPOBAHMUS.
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YUYEBHbIA IIJIAH

Ne .
wn HaumenoBanue pa3aesioB yueOHOro MoayJis Pacnpenesienne y4eOHOM HAarpy3Ku
¢popma
BCero JIEKIUH NpaKkTHYeCKHue
KOHTPOJIs
1 | YpaBHeHus U HEpaBEHCTBA 24 5 19 TECTUPOBAHUE
2 | ®ynkuuu 6 1 5 co0eceoBaHuE
3 | Havasna MaTeMaTH4e€CKOIo aHaIn3a 6 2 4 TECTUPOBAHUE
4 | I'eomerpus 12 5 7 TECTUPOBAHUE
5 | DneMeHThl KOMOMHATOPUKU U TEOPHH BEPOSITHOCTEH 6 1 5 TECTUPOBAHUE
UTOr0BOE
6 | UroroBas arrecramus 3 3
TeCTHPOBaHHUE
BCEI'O: 57 14 43
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[Tporpamma ogo0OpeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKH, PU3UKU, HHOOPMATHKH
ITpotokon Ne 1 ot «12» centsaops 2019 r.
H.o. 3aBenyromero kadeapoit ['ycera T.A.

IHHOACHUTEJBbHAA 3AIINCKA

3HaHUE MAaTEeMAaTUKH B COBPEMEHHOM OOIIECTBE SIBISIETCS  HEOTHEMIIEMOW YacThiO
JUYHONH ¥ TpodecCHOHANBHON J>KW3HHM 4YeJIOBEKa W CPEJCTBOM BKIIOYCHHUS B MHPOBOE
COLIMOKYJIBTYPHOE TPOCTPAHCTBO. [IporpamMmma 1Mo MareMaTWKe COCTaBJICHA Ha OCHOBE
(denepaabHOrO KOMITIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa cpeaHero (TMOMHOTo) o0Imero
oOpa3zoBaHus Ha 6a30BOM YPOBHE.

[Tporpamma BBIMOJIHSIET IBE OCHOBHBIC ()YHKIIHH.

Hnghopmayuonno-memoouueckas byHKIUSA MTO3BOJISCT BCEM y4acTHUKaM
00pa30BaTeNLHOTO TpoLecca TONYYHTh TMPEACTaBICHHE O IENsAX, COAEp)KaHUH, OOIIel
CTpaTeruvl OOYYCHUs, BOCHHMTAHUS WM PA3BUTHs YYAIIUXCS CPEICTBAMH JaHHOTO Y4eOHOTO
npeaMera.

Opeanuzayuonno-nianupyiowas (QyHKUMS TpeaycMaTpuBaeT BbIIEJICHHE OSTaroB
00y4eHus, CTPYKTYpHpOBaHME Y4E€OHOro Marepuana, ONpEleJCHHE €ro KOJIMYECTBEHHBIX U
KAUECTBEHHBIX XapAaKTEPUCTHUK HA KaXJOM M3 3TaloB, B TOM YHUCIE JIs COAEPKATEIBbHOIO
HAITOJIHEHUS TPOMEKYTOUHOM aTTecTallii 00y4aeMbIX.

Llesin ¥ 3a1a4M NPOrPaMMBI
I naenas yenv 3akiaoyaeTcs B MPUOOPETEHUU CUCTEMATH3WPOBAHHBIX 3HAHUM, YMEHUHN U
HaBBIKOB, HEOOX0MUMBIX T caaun EI'D mo maremaruke.
OcHognble 3a0auu:
- TeOpeTUIeCcKoe 00OCHOBAHHUE Psi/ia BOMPOCOB IIKOJIBHON MaTeMaTUKH;

- IPUBEJICHUE B CUCTEMY METOJIOB PEIICHHUSI MAaTEeMaTUYECKUX 3a]1ay4;
- opMupoBaHUE YMEHUI U HABBIKOB PEIICHHS MATEMaTHYECKUX 3a71a4.

IlnanupyemMble pe3VabTAThI 00YUEHHUSA
K oxxunaeMpiM pe3ynbraTaM peann3alii mporpaMMbl OTHOCSTCS:
SHaHUe.
— OCHOBHBIX TIOHATUH MIKOJBLHOTO Kypca MaTeMaTHKU U METOJIOB PEIIeHHUs 3a/1aY;
VMeHue:
— TIPUMEHATH MMOJyYEHHBIE 3HAHUSI B TIPOLIECCE PEIICHUS 3a/1a4, IPEIJIOKEHHBIX B COJICPKAHUHU
EI'D no MmaremaTHKe;
elaoeHue:
— HaBBIKAMHM pEIICHHWs] 3a/Jad IMKOJBHOTO Kypca MaTeMaTHKH, TPeaIararonuxcs B
coaepxkanuu EI'D.

Cpoku peaju3auyy NporpaMmmsl
IIporpamma peanusyeTcst B TCUEHUE 5 MECSIEB.
OOyuenue paccuuTaHo Ha 19 yueOHBIX HeJelNb, o0lIee KOJMUYEeCTBO Y4eOHbIX YacoB — 57.

DopMbI peajin3alMy NPOrpaMMbl M PesKMM 3aHATHI
dopMa MpoBEACHUS 3aHITUI — IPYIIIOBAs.
ITopsimok opraHu3anuy 3aHATHH:
— PpeXuM 3aHATUN: 1 pa3 B HEAENIO;
— NOPOJOHKUTEIBLHOCTD 3aHATHH — 3 ak. Jaca.




YyeoHo-TeMaTHYeCKHii NJIaH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

YpaBHeHus u
HEpaBEHCTBA

KBagpartHble ypaBHEHUST M HEpaBEHCTBA. PanuoHalbHbIE
YpaBHEHUs U HepaBeHCTBA. MppalnoHalbHbIE ypaBHEHHUS.
Tpuronomerpuueckue ypaBHeHus. [lokazarenpHble U
JorapupMHIECKue yYpaBHEHUS u HEPaBEHCTBA.
PaBHOCHUIIBHOCTH ypaBHEHUH, CHUCTEM YpaBHEHUU.
IIpocreiine cucTeMsl YPaBHEHHM C ABYMS IEPEMEHHBIMU.
Pemenuie cuctem ypaBHEHHH croco0amMu IOACTaHOBKH,
anreOpanyecKoro CIIOKEHUs], BBEJICHUS HOBBIX NIEPEMEHHBIX.
Hcnonp3oBaHne  CBOWCTB  (PYHKIIMHA  TpH  pEUICHUU
ypaBHEHUH U  HepaBeHCTB. (CuCTeMbl JIMHENHBIX
HepaBeHCTB. CHcCTeMbl HEPAaBEHCTB C OJIHOM IEPEMEHHOMU
Meron wunHTepBasioB. M300pakeHue Ha KOOPAMHATHOU
IJIOCKOCTH MHOXECTBAa pELIEHUN YpPaBHEHHH C JBYMs
IIEPEMEHHBIMM WU UX  CHCTEM, HEPAaBEHCTB C JByMs
MEPEMEHHBIMU U UX cucTeM. [IpumMenenne maTeMaTHYeCcKux
METOJIOB JUIl PpEUICHHs COJEp)KaTelbHBIX 3aJad U3
pa3’MyYHbIX 00NacTel Hayku W mpakTuku. MHTepmperanus
pe3ynbTaTa, y4eT OrpaHU4ECHU.
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OyHKIUU

@Oynkus, obmacTb ompeneneHuss (GYHKIMA U MHOXKECTBO
3HaueHuil  Qynkumu. I'padux  dynkuuu. IIpumepst
(GyHKIIMOHAJIBHBIX 3aBUCHMOCTEHN B pealIbHbIX Ipolieccax U
apneHusax. OOpatnas  ¢yHkuusa. I'papux  oOpatHOU
(GyHKIMH. [Ipeo6paszoBanus rpaduxos GyHKIMH,
napajjieibHeli  MEpeHoC W CUMMeTpus  rpadukoB
OTHOCHUTEJIbHO Ocell KoopAMHAT. MOHOTOHHOCTh (DYHKIIMH,
IPOMEXYTKM BO3pacTaHusi W yObIBaHMA. YeTHOCTh U
HEYETHOCTh (QyHKIMH. [lepHoguYHOCTh M OrpaHUYEHHOCTh
¢bynkuunit. Touku sxcTpemyma. Hanbonbiiee 1 HaumeHblee
3HaueHus: QyHKkuuu. JluHelHas QyHKuMs, ee rpaduk.
@OyHKIMA, ONMUCHIBaOLas OOpaTHYIO MPONOPILHOHAIBHYIO
3aBUCUMOCTh, ee Tpaduk. Ksagpatuunas ¢yHkus, ee
rpadpuk. CteneHHas QyHKIMS C HaTypaJbHBIM IOKa3aTesIeM,
ee rpa¢uk. Tpuronomerpuyeckue (GpyHKUUHU, UX Tpaduku.
[Toka3zarenbHas u orapudpmMudeckas QyHKIMU, UX TpapUKH.

Hauamna
MaTEMATUYECKOTO
aHajmsa

[Tpon3BosHas, ee reoOMeTPUYECKH U (PU3MUECKUI CMBICIL.
VYpaBHeHne  kacaTeJbHOM K Tpaduky  (QYHKIMH.
ITpon3BoaHast CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.
[IponsBoaHBIE 3JIEMEHTapHBIX byHKIMi. Bropas
npou3BojHas W ee Qu3nueckuil cmbica. IlpumeHeHue
MPOM3BOJHOM K HCCIEAOBaHHIO (YHKIUA U TOCTPOCHHIO
rpa¢ukoB. IIpuMeHeHHe NPOU3BOJHOM IS HAXOXKICHHUS
HAWIYYIllero pelIeHWs B MPUKIAAHBIX, B TOM YHCIE
COLIMAIbHO-9KOHOMHYECKUX,  3ajnadax. llepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpuMmenenne unTerpana B pusnke
Y TEOMETPUH.




I'eometrpus

TpeyronapHuK, napanaenorpaMMm, poMO, HPSIMOYTOJIBHUK,
KkBazapar, Tpamneuus. OKpyKXHOCTb U Kpyr. OKpYyXHOCTb,
BIIMCAHHAs B TPEYrojbHUK. OKpYKHOCTb, ONMCAHHAsI OKOJIO
TpeyrojabHuka. MHoroyroisHuk. Cymma yrijioB BBITYKJIOTO

MHOTOYTOJIbHUKA. [IpaBunbHbIE MHOTOYT'OJIbHUKU.
Bnucannas u onucanHas okpyxHocTH. [lepecekaromnmecs,
napasuiesibHbIe u CKpeIlMBaOIINecs MpsiMbIE,

NePHEHANKYISIPHOCTh NpAMbIX. [lapamiensHOCTh MpsSMON U
IUIOCKOCTH, IpU3HaKM U cBoicTBa. [lapamienbHOCTh
IJIOCKOCTEM, IPU3HAKU M CBOMCTBA. lleprneHaukyinspHOCTh
NpsAMOM M TUIOCKOCTH, NMPU3HAKU U CBOMCTBA. Teopema o
Tpex neprneHaukyisapax. [lepneHauKynsipHOCTb MIOCKOCTEH,
NpU3HAKU U cBoicTBa. llapamnenbHoe NpoeKkTUpOBaHUE,
n300pakeHHe  MPOCTpaHCTBEHHBIX  ¢uryp.  [lpusma,
napajuieJenuIes, KyO, nupamuja. [IpaBunbpHbIE
MHOrorpaHHuku. CeueHus NpU3Mbl, Napajulesienunena u
nupamuisl. wmmaap, xkonyc, cdepa, map U UX CEUCHUS.
Bennunna yrma, rpagycHas Mepa yIyla, COOTHOILEHHE
MEXIYy BEIMYMHON yria v JJIMHOW Oy OKPYKHOCTH. YTOI
MEXIYy MPSMBIMH B TPOCTPAHCTBE, YrOJI MEXKIY MPSAMOU U
IJIOCKOCThIO. J[IMHAa OTpe3ka, JIOMaHOM, OKPYKHOCTH,
IEpUMETP MHOIOYrojlbHHKA. PaccrosHue oOT TOUYKH 10
NpsIMOM, OT TOYKHU /10 IUIOCKOCTH, MEXKIY MapajlieIbHbIMU
OpSIMBIMU U NApAJJICNIbHBIMU  IUIOCKOCTSIMH.  [Lnmomans
TpEyroJibHUKa, MapajiesorpamMmma, Tpaneuuu. [lnomans
Kpyra u cektopa. [lnomaay noBepXxHoCTei! MHOTOTpaHHUKOB
u Ten BpameHus. OOBEMbl MHOTOTPAHHUKOB W Tell
BpanieHusi. JlekapToBbl KOOpPAMHATHI HAa IJIOCKOCTH U B
IIPOCTPAHCTBE. BhIumMClieHnE pacCTOSHUS MEXIY TOUYKAMU,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJOXKE€HHE BEKTOPOB, YMHOXEHHE BEKTOpa Ha
ymucno. KoinmuHeapHble BEKTOPHI, Pa3ioKEHUE BEKTOpa IO
JBYM  HEKOJUIMHEapHbIM  BekTopaM. KomIiutaHapHbie
BEKTOPBI, Pa3I0KEHHE BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. KoopauHaTsl BEeKTOpa, CKalsipHOE TPOU3BEIEHUE
BEKTOPOB, YI0Jl MEX]ly BEKTOpaMH

12

DNEeMEHThI
KOMOMHATOPHKH,
CTaTUCTUKU
TEOPHUH
BEPOATHOCTEMN

[ToouepenHslit 1 OAHOBpeMEHHBIN BBIOOP. DOpMyYITBI UKCTA
coueTaHuil u nepectaHoBok. bunom Herorona. Tabnuunoe u
rpagpuyeckoe  TMpeACTaBI€HUE  JaHHBIX.  YHCIIOBBIE
XapaKTepUCTUKU PAIOB JAaHHBIX. BeposaTHOCTH COOBITHIA.
Hcrnonb30BaHue BEPOATHOCTEN M CTATUCTUKHU IIPU PELICHUU
MPUKJIAHBIX 33/1a4.

Htoropoe 3aHsaTHE

TectupoBanue

Bcero:

57




@opMbI ATTECTAIIMH 1 OlIEHOUYHbIE MAaTEePHAJIbI

OcHoBHO# (HOPMOI1 TOABEACHUS UTOTOB SIBISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1.  Bboxossie ctoponsl KL u MN tpaneunn KLMN pasnsbl 10 u 26 cooTBeTcTBEHHO. OTpE30K,
COCMHSIONINNA CepeIMHbl AUaroHaieu, papeH 12, cpennsis auHus Tpaneuuu paBHa 24. [Ipsmvbie
KL u MN nepecekarorcst B Touke A. Halinure paauyc OKpy>KHOCTH, BIIMCAHHOW B TPEYrOJIbHUK
ALM. (2 unu 6)

2. IIponmomxenue Ouccektpucei CD HepaBHOOenpenHoro tpeyronbanka ABC mepecekaer
OKPY’KHOCTb, ONHMCAHHYI) OKOJIO 3TOT0 TpEeyrojbHuKa, B Touke E. OKpyXHOCTb, OonucaHHas
okono tpeyroiabHuka ADE, nepecekaer npsamyro AC B Touke F, ornmunoit ot A. Haiinure

pamuyc OKpY>KHOCTH, onrucanHon okoiio TpeyroibHuka ABC, ecnu AC = 8, AF = 3, yron BAC

pasen 45°. (i unu

5
V22 ]
3.  Vroan C tpeyromeuuka ABC pasen 30°, D — omimunas or A TouKa IepecedyeHus

OKpYXHOCTEH, mnocTpoeHHbIX Ha cTtopoHax AB u AC kak Ha auamerpax. M3BectHo, uTO

74111 3\/111J
Uuiau

DB:DC=2:5. Hatigute cunyc yria A.
. yeyr ( 74 74

4. Ha npsamoii, conepxameit menuany AD npsimoyronbHoro tpeyroisHuka ABC ¢ mpsiMbiM
yraom C, B3sita Touka E, ynanenHas ot BepmmHbl A Ha paccrosiHue, paBHoe 4. Haiinure
wiomanpe Tpeyronbauka BCE, ecniu BC =6, AC=4. (2,4 unu 21,6)

5. ITnomanpe tpanenun ABCD paBra 135. JIlnaronanu nepecekarorcst B Touke O. OTpesky,
coenuHstomue cepeauny P ocaoBanusa AD c BepmmHamu B u C, nepecekarorcs ¢ 1uaroHaasiMu
Tpanenuu B Toukax M u N. Haiinure momans tpeyronsauka MON, ecinu 0lHO U3 OCHOBAaHMIA
Tpanenuu BiBoe 0omblie Apyroro. (15/4 uau 12/5)

6. Jlan tpeyronpHuk ABC co croponamu AB = 15, AC = 9 u BC = 12. Ha cropone BC
B3sTa Touka D, a Ha cropoHe AD — touka O, npuuem CD =4 u AO = 30D. Oxkpyx)HOCTb ¢
nentpoM O npoxoaut yepes Touky C. Haitaute paccrossHue ot Touku C 10 TOUKHU MEpecedeHus
ATOM OKpYykHOCTH ¢ Tipsimoit AB. (7,5 wnu 7,2)

7.  Jan tpeyronsuuk ABC. Touka E na npsmoit AC BbiOpaHa Tak, yto TpeyroisHuk ABE,

IUIOIAAb KOTOpPOro paBHa 14, - paBHOOenpeHHsbIi ¢ ocHoBaHueM AE u Boicoroit BD. Haiinure
24
womanas TpeyroibHuka ABC, ecnu usBectHo, uto LABE = Z/CBD=«a u tga = 7 (25 unu

39).



8. Touka M nexur Ha orpe3ke AB. Ha oxpyxhHoctu ¢ nuamerpom AB B3sta Touka C,

ynanieHHast ot Touek A, M u B na paccrostaus 20, 14 u 15 coorBercTBeHHO. Haiinure miomniaab
TpeyroiabHuka BMC. (54 +124/13 )

9.  Jlan npsamoyronbHblii TpeyroiabHUK ABC ¢ kareramu AC = 15 u BC = 8. C uenrpom B
BepirHe B mpoBeseHa okpykHOCTh S paauyca 17. Haiiqure paguyc OKpy>KHOCTH, BIUCAaHHOH B

yroia BAC u kacaroieicst OKpyHOCTH S. (%1 unu 8—85j

10. Ilpsmas, neprneHAUKYJspHas TMIOTEHY3€ MNPSAMOYIOJbHOIO TPEYroJbHUKA, OTCEKAET OT
HEro YeTHIPEXYyroJbHUK, B KOTOPBIH MOXKHO BIIMCaTh OKpPYXHOCTh. Haiinure pannyc
OKPYKHOCTH, €CJIM OTPE30K 3TOW MPSIMOM, 3aKJIIOYEHHbIA BHYTPU TpEyroJibHUKa, paBeH 40, a
OTHOIIICHHE KaTETOB TPeyrojbHHUKa paBHO 15/8. (25 uu 32)

¥Yribl B IPOCTPAHCTBE

1. B kybe ABCDA,B,C\D, touku E u F - cepemunbl pebep A B, u B,C,, COOTBETCTBEHHO.
Haiinure kocunyc yria Mexay npsimeiMu AE u BF . (0,8)

2. B npasunbHoit Tpeyronsnoit npusme ABCA,B,C,, Bce pebpa KoTopoii paBHbl 1, Haiimute

KOCHHYC yria Mexay npsimeimu AB, u BC,. (%j

3. Cropona ocHOBanus npaBwibHOM TpeyronbHon npusmel ABCA, B,C, pasna 8. Bricora 51oit

npu3Msl paBHa 6. Haiinure yron mexnay npsaMmeiMu CA u AB,. [arccos ZLSJ

4. B ocuosanun npsmoi npusmbl  ABCA,B,C, nexur paBHOGEAPEHHBIA NPSIMOYTOIbHbINA

TpeyronbHUK ABC ¢ rumnoTeny3oi AB , paBHOU 8+/2 . Boicota 510 npu3Msbl paBHa 6. Haiinure

yroa mexay npsameiMu AC, u CB,. [arccos 225)

5.B xybe ABCDA,B,C\D, wnaiinure yron mexny npsmoit AB, u mockocteio ABC, . (300)

6. B xy6e ABCDA,B,C\D, naiinure tanrenc yrina mexay npsmoit AA, u miockocteio BC\D .

)

7. B npasuibHOM Tpeyroasaoit npusme ABCA,B,C,, Bce pebpa xoTopoii pasusl 1, Touka D -

w)

cepennHa pedpa A, B, . Haiinute cunyc yrina mexnay npsimoir AD u miockocteio BCC, . (W



8. OcnoBanme mmpamunsl DABC paBHOOenpeHHbIN TpeyroibHUK ABC, B KOTOpOM

AB = BC =13,AC =24. Pebpo DB mnepneHANKYISIPHO IUIOCKOCTH OCHOBaHUs W paBHO 20.
Haiinute Tanrenc qeyrpanHoro yria npu peope AC . (4)

9. B npsimoyronsrom napaenenunene ABCDA B,C\D, , y kotoporo AB =4,BC =6,CC, =4

)

HaMIUTE TaHTE€HC yraa Mexay miockoctamu CDD, u BDA, . (

10. B HPSIMOYTOJIBHOM HapauIeIeTUIe e ABCDA,B,C\D, U3BECTHBI

pebpam AB =8,4D = 6,CC, =5. Haiiqure yron Mexny Iiockoctssmu BDD, u  ADB,.

(arct %]
25 .

PaccTosiHus B NIpOoCTPAHCTBE

1. Pebpa npaBuiabHON 4eTHIPEXYroJIbHOM Mpu3Mbl paBHbl 1, 4 u 4. Haiinure paccrosiHue ot

BEPLIMHBI 10 LIEHTPA OCHOBAHUS MPU3MBI, HE COJEPKALLETO 3TY BEPLIUHY. (3)

2. B npaBunbno# wectuyronsroit npusme ABCDEFA,B,C, D, E|F,, Bce pebpa xoTopoii
paBHBI 1, HAliJUTE PACCTOSHUE MEXy TOUuKaMu 4 u E, . (2)

3. B npasunbHoii Tpeyronbnoii npusme ABCA,B,C, Bwicota paBHa 2, CTOPOHA OCHOBAHHMS
paBHa 1. Haiinute paccrostuue ot Touku B, 1o npsmoir AC, . (8)

4. Ocuosanue npsmoii npusmel ABCDABC,D, - pom6 ABCD, B KOTOpOM
AB =10,4C = 6+/7 . BokoBoe pebpo AA, paBHO 3421. Haitnure paccrosiHue ot BeplvHbl B
1o npsamoit AC, . (8)

5. B nmpaBunbHO# yeThIpexyronbHoi mupamune SABCD ctopoHa ocHOBaHHS paBHa 1, 60KOBOE
pebGpo paBHO 73 Haiinute paccrosuue ot Toukn C a0 npsmoit S4. [?]

6. Pe6po xyoa ABCDAB,C.D, pasuo /3. Haiizure paccrosune or Bepumubl C 10
miockoctu BDC, . (l)

7. Jan npaBuibHbli TeTpadap ABCD c pebpom J6. Haliqure paccTtosiHue OT BEpIIUHBL 4 10
miockoctn BDC. (2)

8. B npaBuibHO# ueThipexyronpHoi nupamune PABCD c¢ BepmmHON P cropoHa ocHOBaHHSA

paBHa 3, BeicoTa 2. Haiimute paccrosiHue oT BepmmHbl A 10 rpanun PCD . (2,4)



9. B equnnunom kybe ABCDA B,C\D, wuaiinure paccrosuue Mexay npsmbimu ABu AC,.

V3
3
10. B mupamuyne DABC w3BectHbl qnuHbl pedep: AB = AC = DB=DC =10,BC =DA=12.
Haiinure paccrostaue mexay npsmeimu DA u BC . (2\/7 )

Bapuanr 1
1. I'opojickoii Or0/KEeT cocTaBisieT 45 MIIH. p., @ PacXoJbl HAa OJIHY U3 €r0o CTaTei COCTaBWIU
2,5% . CkonpKo pyOIiei moTpayeHo Ha 3Ty CTaThio Orokera?

1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Hepeﬂ npeacCTaBjICHUCM B LUPK I IPOAAKH 6BIJ'IO 3aroTOBJICHO HCKOTOPOC KOJIHUYCCTBO

2
BO3AYLIHBIX ITAaPUKOB. Hepen HadaJloOM NOpCACTaBJICHUSA OBLIO HpOIIaHO§ BCCX BO3AYIIHBIX

IIIApUKOB, a B aHTpakTe — eme 12 mryku. [locne sToro ocranace TpeTh Beex mapukoB. CKOJIBKO
IIaPUKOB OBLIO EPBOHAYAIILHO?

1)40 2)80 3)120 4)160

3. COeperarenbHbIii 0aHK HAYUCISIET Ha CpouHbIA BKiIaa 20% roaoBeiX. BKiraquuk mosioxun Ha
cuet 800 p. Kakas cymma Oyner Ha 3TOM cueTe 4epe3 roj, €Ciu HUKAKUX OMEpaIlHii CO CUeTOM
IpOBOJUTHCA HE OyneT?

1)960p. 2)820p. 3)160p. 4) 1600 p.

4. Ha cuer B OaHke, 10X0J1 110 KOTOpoMy cocTaBiisieT 15% ronoBbix, BHeCHH 24 ThIC. p. CKOJIBKO
TeICAY pyOsielt OyneT Ha 3TOM cyeTe 4Yepe3 roJl, €ClAM HUKAaKUX OIepaluidl co CYeTOM
MIPOBOAMTHCS HE OyaeT?

5. Kakas cymma (B py0isix) OyzeT mpocTaBiieHa B KACCOBOM Y€Ke, €ClIM CTOMMOCTh ToBapa 520
p., ¥ IOKYTIaTeb OIIAYMBAET €ro 1Mo AUCKOHTHOM KapTe ¢ 5%-Hoi ckuakon?

6. ToBap Ha pacnponaxe yueHw Ha 20%, ipu 3ToM OH ctai cTouTh 680 p. CKOIBKO CTOMII
TOBAp /10 PaCTIPOTaKH?

1)136p. 2)816p. 3)700p. 4)850p.

7. TocynapctBy npuHamnexutr 60% axkiuil NpeanpusaTus, OCTalbHbIE AKIWN IPUHAJIEKAT
yacTHBIM JuuaMm. OO6mas npuObUIb NPEeANnpUsTHs TOCTE YIUIaThl HAJIOrOB 3a TOJ COCTaBMJIA
40 muH. p.. Kakas cymMMa 13 3Toi mpuOBLIM JJOJKHA MTOMTH Ha BBIIUIATY YaCTHBIM aKIIMOHepam?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AxumMuM npennpusTHs paclpefesieHbl MeXAYy TIOoCyJapcTBOM M YacTHBIMU JIMLAMHU B
otHomieHuu 3:5. OOmas npuOBUIE NPEINPUSITHS IOCNIE YIJIAaThl HAJIOrOB 3a IOJl COCTaBMJIA
32 maH. p. Kakas cymma 13 3Toii npuObUIM JOKHA MOMTH Ha BHIIJIATY YaCTHBIM aKIIMOHEpam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha nocr npeacenaTesns MKOJIBHOIO COBETa MPETEHIOBANIN JBa KaHAuaTa. B romocoBanumn
npuHsM ydactue 120 genoek. ['omoca Mexy KaHaugaTaMu paclpeiesINCh B OTHOILIEHUN
3:5. CKOJIBKO rOJ0COB MOTYYHIT TOOETUTENh?

D15 2)24 3)45 4)75

10. Yucno XBOMHBIX JEPEBBEB B MapKe OTHOCUTCS K YMCIYy JIMCTBEHHBIX Kak 1:4. CkoybKO
MIPOLIEHTOB JIEPEBHEB B MApKE COCTABIISAIOT JTUCTBEHHBIE?



1.

2.

Bapuanr 3

1. BprauciouTs: (1@)2

2. Beraucants: 3\/ 729

454 -4/120

3. Bprauciaurth:
45

15
4. Bemuucnuts: log, 15—log, E

1 5 1-1g2 1 3
5. Bemucmuts: 30 °%> 1108 —8°%

6. Bprauciaurs: COSISOO

7. Berameauts:  COS 2( ,ecan COS A = g

T ) 1 T
8. Bommcmuts: COS(— + ) ,ecn SN & = , O<a<—
3 V3 2

Bapuanr 4

B CJ'Iy‘I&fIHOM OKCIICPUMCHTC 6poca10T ABC UT'PAJIBHBIC KOCTH. Haiigute BEPOATHOCTH TOT'O, UTO B
CYMMC BbIIIAZICT 5 OYKOB. PeBy.]'ILTaT OKPYTJIUTC N0 COTHIX.

B cnyuaifHOM sKCHIepUMEHTE CUMMETPHUHYIO MOHETY OpocatoT Tpuk/bel. Haiinnre BeposSsTHOCTD
TOT'0, YTO OPEJ BBINIAJET POBHO JBa pasa.

B yemnmonare nmo rumHactuke ydactByroT 50 cnopremenok: 24 uz CHIA, 13 u3 Mekcukn,
ocranbHble — u3 Kananel. Ilopsaok, B KOTOpPOM BBICTYNAOT T'MMHACTKH, OIIPEAEIAETCS
xpebueM. Haiiaure BeposITHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTYIIAIOIIAs MEPBOH, OKaXKeTCs U3
Kanangr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNMBIIUX B MpoJaxy, /7 mnoxarekaror. Haiinure
BEPOSITHOCTH TOT'0, YTO OJIMH CIIy4aifHO BBIOpAHHBIH JIJIsl KOHTPOJIS HACOC HE TOATEKAET.



10.

@dabpuka BbITyckaeT cyMKH. B cpennem Ha 200 KadeCTBEHHBIX CYMOK MPHUXOJHUTCS YETHIPE
CYMKH CO CKPBITBIMU JedekTamu. Haiinure BeposSTHOCT TOTO, YTO KYIUICHHAst CYMKa OKa)KeTCsl
KaueCTBEHHOU. Pe3ynbTaT OKpyriuTe 10 COTHIX.

B copeBHOBaHMSX IO TOJIKAHUIO SApa YYaCTBYIOT 3 criopTcMeHa u3 MakeJoOHUH, § CIIOPTCMEHOB
u3 Cepbun, 3 cioprcmena u3 Xopsatuu u 6 — u3 Cnosenuu. Ilopsiiok, B KOTOPOM BBICTYAIOT
CIOPTCMEHBI, ompenensercs xpebuem. Haiiaure BeposTHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH
BBICTYIIAET MOCIIEAHNUM, OKaxercs: u3 CepOun.

Hayunas koHgepenus npoBoautcs B 5 aueil. Beero 3amnanupoBaHo 75 T0KIag0B — MEpPBbIE
Tpu AHS 10 15 nOK/IagoB, OCTalbHBIE PacHpeesieHbl OPOBHY MEKIY YETBEPTHIM U ISATHIM
nasivu. [lopsimok mokinanoB ompexensiercss skepeObEBKoil. KakoBa BEpOsITHOCTB, YTO JOKIIAJ
npodeccopa M. okaxkeTcsl 3alJIaHUPOBaHHBIM HA NOCIEIHUI 1eHb KOHpepeHIn?

Konkypc ucnonuureneii nposogutcs B 3 aHs. Beero 3asBieHo 45 BBICTYIUIEHUH — 1O OJTHOMY
OT KaXJOW cTpaHbl. B mepBblil eHb 27 BBICTYIUICHHM, OCTalbHBIE PACIpPENEIEHbl TOPOBHY
MEXIy ocTaBIIMMHUCA THAMH. [lopsAnok BbICTyIUIEHHH ompenensercs xepeObeéBkoi. Kakosa
BEPOATHOCTb, YTO BBICTYIUIEHHE IIpelicTaBuTeNsd Poccuu cocTONTCS B TpEeTUH I€Hb KOHKYypca?

[lepen HavanoM mepBOro Typa YeMIIMOHATa IO LIAIIKaM YYaCTHUKOB pa30MBAaIOT Ha UIPOBbLIE
napbl CllydailHbIM 00pa3oM ¢ IOMOIIbIO skpedusi. Bcero B ueMiimoHare y4acTByeT 26 1IANIMCTOB,
cpenu KOTopbiX 3 ydacTHuka u3 Poccuu, B Tom uncie Bacunuit JIykun. Haliqute BeposiTHOCTh
TOT0, YTO B NepBoM Type Bacunmii Jlykun Oyner urpats ¢ kKakuM-1u0o mamuctom u3 Poccun?

B cOopauke OuneroB mo xumuu Bcero 50 OuneroB, B 20 M3 HUX BCTpEYaeTCsl BOIPOC IO
yriaeBoaopoaaM. Haiiiute BEpOsITHOCTh TOTO, YTO B CIy4ailHO BRIOPAHHOM Ha 2K3aMeHe Ouiere
HIKOJIBHUKY JIOCTAHETCS BOIPOC IO YTIEBOAOPOIAM.

Hmoczoewtit mecm

1.B OTACIICHUHN 6OJIBHI/II_ILI HaxoaAaTCsAa 25 60J'ILHLIX, KOTOPBIM Bpayd Ha3HAYMJI YKOJIBI JICKAPCTBA

o 2,5 mul. YKOJIBI HY)KHO JieiaTh 3 pa3a B JieHb. B ymakoBke 16 ammys iekapctBa mo 2,5 mi. Kakoe

HANMMCHBIICC KOJIMYUCCTBO YIIAKOBOK HYKHO 3aKa3aTb Ha OJIUH I[eHL?

2. Ha pucyHke >KUpHBIMHM TOYKaMH TMOKa3aHa 11€Ha HUKEIsl HA MOMEHT 3aKpBITUSI OUpPKEBBIX
TOproB Bo Bce paboune nHu ¢ 6 no 20 mag 2009 roga. Ilo ropusoHTanu ykasplBalOTCS 4YHUCIIa
Mecsla, 0 BepTHKaJIM — IIeHa TOHHbBI HuKens B nojutapax CIIA. Jlns HariasAHOCTH YKUpPHBIE
TOYKH Ha PUCYHKE COEAMHEHbI TUHUENH. OnpenenuTe Mo puCyHKy HAMMEHbIIYIO [IEHY HUKENs Ha
MOMEHT 3aKpbITHS TOPToB B nepuoa ¢ 7 no 15 mas (B noyutapax CILIA 3a ToHRHY).




3. Ha knetuaroit Oymare ¢ kiaeTkamu pazmepoM 1 cm X 1 cm uzobpakena durypa (cm.
pucyHok). Halinute ee muiomaaps B KBapaTHbIX CAHTUMETPAX.

pi ]

1

4. [lepen HA4aIOM MEPBOTO Typa YEMITHOHATA T10 IIANTKaM YYaCTHUKOB pa3OMBaIOT Ha
UTPOBBIE MApPHI CIIyYalHBIM 00pa3oM C MOMOIIBIO Kpedus. Becero B uemnuonate ydactByer 26
HIAIIMCTOB, CPEIM KOTOPBIX 8 ydyacTHUKOB U3 Poccun, B ToMm unciie bopuc bapcykos. Halinure

BEPOSITHOCTH TOTO, 4TO B IepBOM Type bopuc bapcykoB Oyzmet urpats ¢ KakMM-T100 MIAITUCTOM
n3 Poccun?

5. HaiituTe KOpeHb ypaBHeHHs 16 ° =

B3|

6. I[lepumeTp ueThIpexyrojabHUKA, OIMCAHHOTO OKOJIO OKPY>KHOCTH, paBeH 74, 1Be ero
cTOpoHBI paBHbI 21 u 25. Haiiaure 60JbIIyI0 U3 OCTABIIUXCSI CTOPOH.

7. Ha pucynke nzobpaxen rpaduk y = f'(x) — npousBogHoOMi QyHKIUH f(X), ONIpeaeTIeHHON
Ha unTepBaie (—20;2). HaiiquTe KonndecTBO ToueKk MUHUMYMa QYHKIMH [ (X), IPAHAIICKALIIX
otpesky [—18;1].(7843)
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8. B cocyn, umeronuit popMy KOHyca, HaUIU 25 MJT KHJIKOCTHU JO TIOJIOBUHBI BBICOTHI

cocyna. CKOIbKO MUJUTHIUTPOB KHUIKOCTH HYKHO JOJUTH B COCYJ, YTOOBI 3allOJIHUTH €T0
JIOBEPXY?

9. Berunciuts:  log, 15 — laggg

10. BricoTa Haj 3emiieii moA0POIIEHHOTO BBEPX Ms4a MEHSETCS 110
3aKOHY h[t} =2+7 - Stz, rae 4 — BBICOTa B METPax,  — BpeMs B CEKYH/IaX,

npoiueameeMoMenTa 6pocka. CKOJIBKO CEKYH/I Msid OyJIeT HaXOUThCs Ha BBICOTE HE MeHee 4
METpOB?

11. B npaBuibHOI YeThIpeXyroibHON TUpaMuie Bce pedpa paBHbl 32.Haiiure miiomaas

CEYeHHUS MUPAMHUJIBI TTIOCKOCTHIO, TPOXOISIICH Yepe3 cepeInHbI OOKOBBIX pedep.



12.13r0M nostydaercst B mpouecce Cylky BUHOrpaaa. CKoJIbKO KUJI0TpaMMOB BUHOTPaJa
notpedyeTcs s MoaydeHus 54 KUIorpaMMoB H3I0Ma, eclii BUHOrpa conepkut 90% Boapbl, a

U3I0M cOIepKUT 5% BOMBI?

T

14. Haiinure HauMeHblIee 3HaueHHe QyHKIMN v = 4tgx — 4x + 8 Ha oTpeske [0;7].

13. a) Pemnte ypasuenue 4sin® x = cos(x — gn).

. 3_ 5
0) Haiigute Bce KOpHM ypaBHEHUS, IPUHAJUIEKAIINE OTPE3KY [—?r; ;H].

14. B xy6e ABCDABiCiD; Bce pebpa pasubl 5. Ha ero pe6pe BBi ormeuena touka K
tak, yTo KB=3. Uepes Touku K u C| mnockocts o, napajuienbHas npsimor BD;.

a) Hokaxwure, uto AP : PB1=1:2, rne P —Touka nepecedenus miockoctu o ¢ pedopom A1Bi.
0) Haiimute 00bem Oombieit u3 1ByX yacteld KyOa, Ha KOTOpbIE OH JENUTCS IIOCKOCTBIO 0.

15. Pemite HEpaBEHCTBO:
lngaiﬁt logs(x*+ 3x—9) <logy(x* +3x+ ;— 10)

16. K oxpyxHocTH, BnucanHoi B kBaapat ABCD, npoBeneHna kacarenbpHas,
nepecekaroias cropousl AB u AD B Toukax M u N COOTBETCTBEHHO.

a) JJokaxkure, uro nepumeTp TpeyronbHruka AMN paBeH CTOpoHE KBaJpara.

6) IIpsmas MN nepecekaet npsimyto CD B Touke P. B kakom oTHomeHuu nenut cropony BC
npsimMasi, poxosiias uepe3 Touky P u nenTp okpyxHocty, ecau AM: MB=1:2?

17. 31 nexabps 2014 roga Anexceit B3 B 6anke 6902000 pyOneit B kpeaut nox 12,5%
rofioBbIX. Cxema BBIIUIATHI ciieaytomas — 31 gexaOpst KayKA0ro ciaeayrolero rojaa 6auk
HAUYUCIIAET MPOLIEHTHl Ha OCTABUIYIOCS CyMMY J0JIra (TO €CTh yBeIU4MUBaeT 1oar Ha 12,5%),
3areM AJekceil mepeBoauT B Oank X pyoOuseit. Kakoit gomkHa 6bITh cymma X, uTo0bI Aslekceit

BBITUJIATHII JIOJIT YETHIPHMSI PABHBIMH TUTATE€KaMHU (TO €CTh 3a YEeThIpe rojaa)?

18. Haiigute Bce 3HaueHuUs mapaMeTpa a, MpH KaXJI0M U3 KOTOPBIX JH000€ YHCIIOo U3
OTpe3Ka 2 = x < 3 SBIIECTCS PELICHUEM YPABHEHUSA

x—a—2|+|x+a+3 =2a+5.

19. Haiinyrcst mu X0Ts ObI TpU ACCATU3HAYHBIX YKCia, nesiuxcs Ha 11, B 3anmucu
Ka)KJ0T0 U3 KOTOPBIX UCIOIB30BaHbI Bce Upprl oT 0 10 9?7



YYEEHO-METO/IMYECKOE U HHOOPMAILIHOHHOE
OBECIHEYEHUE [IPOI'PAMMABI

a) OCHOBHAsI JIMTepaTrypa:

1. bopszenko, E.K. Pemienne crepeomerpuueckux 3amad |[Tekcr]: Meroguyeckue
pexomennanuu / E.K. bopsenko, N.I'. Kopuesa — buiick: PO BIII'Y um. B.M. Hlykmuna,
2005. - 60 c.

2. Hanumecep, B. A. Mertonuka oOydeHus maremaTuke. IIpakTukym 10 penieHuro
IIKOJIBHBIX 3a1a4 [ DJIEKTPOHHBIN pecypc]: yueoHoe mocodue / B. A. Jamunarep. - Omck: Hayka,
2012. - 354 c. un., Tabn. - bubmuorp.: c. 262-266. — Pexxum nocrymna:
http://icdlib.nspu.ru/catalog/details/icdlib/645075/

3. Jlanuneep, B. A. 3amaun B 1enbIX YMCIIax [DIEKTPOHHBIA pecypc]: yueOHoe mocooue /
B. A. Janunrep; Omckuit roc. nea. yH-T. - Omck : [6. u.], 2010. - 132 c. un. - ISBN 978-5-
904947-12-5. — Pexxum nmoctyma: http://icdlib.nspu.ru/catalog/details/icdlib/645072/

4. XKagsapos, A. K. EI'D. IloaroroBka yyammxcsi K pelIeHUIO 3aJay MO0 CTEPEOMETPUU
[Dnextponnslil pecypc]/ A. XK. Kadsapos; HoBocub. roc. nea. yH-t [u ap.]. - HoBocubupck:
HITIY, 2012. - 240 c. un. - bubmmorp.: c. 237-239. - ISBN 978-5-00023-008-4. — Pexum
noctyna: http://icdlib.nspu.ru/catalog/details/icdlib/220653/

5. XKaghsapos, A. K. DIeKTUBHBIMH KypC Ha KOMIIETEHTHOCTHOM OCHOBE II0 TEMeE
«lenumocTs 1enbIX uucemn» [DNeKTpoHHBIN pecypc]: yuebHoe mocobue/ A. XK. XKadspos;
HoBocu6. roc. men. yH-1. - HoBocuOupck: HI'TIY, 2013. - 102 c¢. tabn. - buGmwmorp.: ¢. 99-
101. - ISBN 978-5-00023-116. — Pexum JIOCTYyIIa:
http://icdlib.nspu.ru/catalog/details/icdlib/438523/

6. Kopnesa, H.I. Pemenne nnaHuMmeTpudyeckux 3amad [Tekct]: Meroandeckue
pexomenmanuu / N.I'. Kopuesa, I'./]. I[lonomapea. — buiick: HUL BIII'Y um. B.M. lllykmmuHa,
2004. - 42 c.

0) 10MOJTHUTE/ILHAS JIUTEpaTypa:

1. XKaghapos, A. K. llpopunbHoe oOyueHHE MaTeMaTHKe cTapliekiaccHUKoB [Tekcr]:
yueOHo-aumaktudeckuii  komrieke/  A. K. KadspoB. - Hosocubupck: Cubupckoe
YHHMBEPCUTETCKOE U37-BO, 2003.

2. XKadghapos, A. K. [lapamerpuueckast nayruHa. Marematuka. OI'0 - yposens C [Tekcr]:
yuebHoe nocodue / A. XK. XKadspos. - HoBocubupck: Ilen. yu-t, 2007. - 457 c.

3. KHM-2018[DOnekrponnslii pecypc].- Pexum noctyna http://www.fipi.ru/view/sections
/222/ docs/578.html

4. Jhooeyxas E. T'otoBumcs k EI'D. MaTeMatnka He TOJbKO Ui OTINIHUKOB. — CI16.:
BEXB-IlerepOypr, 2011 r. — 384 c. — Dnekrponnoe nznanue. — ISBN 978-5-9775-0626-7
http://ibooks.ru/reading.php?productid=22657

bA3bI JIAHHABIX,
HUHDOOPMALIUMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CUCTEMABI
CBOBO/IHOI'O IOCTVIIA
1. ®denepanbHBIN HHCTUTYT MEAArOTHUECKUX U3MEPEHUH
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha JaHHOM caute MMpEaACTaBJICHBI BCEC IMPOTOTHIIBLI 3a/1a4 HIKOJIBHOT'O KypCa MaTCMaTUKU.
3. http://pemyers.pd/
Ha JaHHOM caute MPpEACTABJICHBI BCE MPOTOTUIILI 3aJa4 MIKOJIBHOI'O KypCa MaTE€MaTUKH.
3/mech MOXKHO IMOTPEHHPOBATHCS B PEIICHUM 3a1ad NpPU TMOJArOTOBKE K CJadye TecTa o
OCTaTOYHBIM 3HAHUSIM IIKOJILHOTO Kypca MaTeMaTHKH
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