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Hporpamma BCTYNIHTEJBHOTO HCNBITA FEMaTHKE

Ilenp BCTYNMUTEIBLHOTO HCHOBITAaHUA — OTOOp ydammxcs AN 0OydeHHs
B FTMMHA3MHU B KJIacCe MaTeMaTHYeCKOro NpoQpus.

[TocTynmaromui AOHKEH MPOJEMOHCTPUPOBATh — 3HAHUA B COOTBETCTBHH
¢ OI'OC ocHoBHOro ofuiero obpazoBaHusi; YMEHUS YCTAHABIMBATL [PUYHUHHO-
CIIEZICTBEHHBIE CBS3U, CIIOCOOHOCTH 00001IaTh, aHAJIU3MPOBATH HH(MOPMALUIO;
RITAJIEHHE CHCTEMOW MaTeMaTHYeCcKHWX 3HAHWH, YMEHHWH W HaBBIKOB, JarOlIeH
MpeACTaBIeHHEe O MPEAMETE MaTEMATHKH, O MaTeMAaTHYECKUX IIpHeMaxX U MeTolax
MO3HAHUS, NMPUMEHSIEMBIX B MaTeMaruke; c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS,
JIOTUYECKOM W IBPUCTHUYECKOH COCTABIISIONIMX MBILUIEHHS, alTOPUTMUYECKOIO
MBILLJICHUS]; pa3BUTHE IIPOCTPAHCTBEHHOIO BOOOpaKEeHMsI.

BerynuTtensHOe  MCHBITAaHHE 110  MaTeMaTHKE TIPOBOAMTCS B (opme
TECTUPOBAHUSI.

Tect cocToUT U3 ABYX YacTel U CONEPKUT 15 3aganuil.

Yacte | Bxuouaer 10 TecTOBBIX 3aJaHMil ¢ KpaTKuM oTBeToM. OTBeTOoM
ABJsieTcs 4rcio. YacTh 2 colepKUT S5 3afaHMM, B KOTOPHIX HEOOXOJUMO AaTh
pa3BepHyTOE pelleHNe.

Kputepuu oneHuBaHus: 3a KaxIblii IpaBUIBHBIM OTBeT B 1 4yacTu
Hauucnsercss 1 OGam, 3a KaXAplil MpaBUIBHBIM OTBET BO 2 YaCTH HAa4YHCIsAeTCs 2
Oasa, mocie dero HaOpaHHBIe NMepBHYHBIE Oamtel nepeBoasrcs B 100-6anneHyo
LLIKaITYy.

Conep:kaHue OCHOBHBIX TeM
BerymuTenbHOe HCIIBITAHHE [0 MaTeMaTHKe IMPOBOAUTCS IO MporpamMMa,
COOTBETCTBYIOIIIMM  00pa3oBaTeNbHBIM  [pOrpaMMaM  OCHOBHOIO  0OOIIero
o0pa3oBaHHs.

YucJia 1 YHCI0BbIEe BbIPAKeHHs

1. HarypanbsHbie yucina. :

JlecaTudHas cucTeMa CUUCIIeHHs. Apu(MeTHYeCKre NeHCTBUS Hall HaTypaJIbHBIMU
YHUCIaMH.

CreneHpb ¢ HaTypaJbHBIM [10Ka3aTEJIEM.

JenuMocTh HaTypaJlbHbIX YHCEIL

[TpocThle W cOCTaBHEIE 4HCIa, Pa3jOKEHHE HATypaIbHOIO YHCJIa Ha IIPOCTBIC
MHOHUTEITH.

[Tpu3Haku OeMMOCTH Ha 2, 3, 5, 9, 10.



Haubonsmunii 001uii neauTeNb 1 HauMeHbIIee o0lee KpaTHoe.

JleneHue ¢ OCTaTKOM.

2. Hpobu.

O6bIkHOBEHHAs ApoOb, OCHOBHOE CBOMCTBO npobu. CpaBHeHue 1podeil.
ApudmeTrdeckne TeHCTBHS ¢ 0OBIKHOBEHHBI MU APOOSMHU.

HaxosieHre 4acTi OT LeNIoro | LIeJI0ro MO ero YacTH.

Hecsatuynas apoOk, CpaBHEHHUE AECATUYHBIX ApOOeil.

ApudmeTnieckue IeUCTBUS C NeCATUYHBIMU APOOSIMHU.

[TpencraBieHue qecITUIHON ApoOH B BUE OOBIKHOBEHHOH APOOH.
[IpencraBnenue 0OBIKHOBEHHOM IpoOU B BUAE AECATUYHON APOOH.

3. PanuoHanbpHBIE YHCIIA.

Llenple yucna.

Monayns (aOcontoTHas BEeIMYMHA) YUCIA.

CpaBHeHHe pallMOHAIBHBIX YUCEIL.

ApudnmeTuueckue ASHCTBH C pallMOHAIBHBIMU YHCIIAMHU.

CreneHs C LENbIM MTOKa3aTeNIeM.

YucnoBble BRIPKEHHSI, TIOPSIOK ACHCTBUH B HUX, UCIIOIb30BaHHE CKOOOK.
3aKoHbl apu(MEeTUYECKUX J1eHCTBUM.

4.,  JleHCTBUTENBHBIEC YHUCTA.

KBapaTHbIH KOpeHb U3 YUCA.

KopeHb TpeTbell CTENIEHHU.

HaxoxneHue npuOIMKeHHOT0 3HAUEHUST KOPHSI.

[Toustue 06  uwppaupoHansbHoM  uucne.  JlecsaTHuuHble — NpUOIMOIKEHHUsA
MPpaLMOHATBHBIX YUCET.

JlelicTBUTENBHBIE YHCIIA KaK OECKOHEUHbIE AeCATUYHBIE APOOH.

CpaBHeHHE TeMCTBUTEIBHBIX YUCEIL.

5. HsmepeHusi, mpUOIHKEHHUS, OLICHKH.

Enuuuier u3MepeHust UTHHEBL, Tuiolnanu, 00bEMa, Macchl, BpEMEHH, CKOPOCTH.
Pasmepsl 0OBEKTOB  OKpyXKarollero Mupa (OT  3JIEMEHTApHBIX  YacCTHIL
110 BeenenHoit), IIUTENBHOCTE IPOLECCOB B OKPYIKAFOIIEM MHUpE.
I[NpencraBneHne 3aBUCUMOCTH MKy BeTMYMHAMHU B BHIE GOpMYIL.

6. Ilpomentsl. HaxoxneHwe mpoleHTa OT BEIMYMHBI M BEIMYUHBEI 10 €€
IPOIIEHTY.

OtHolIeHHe, BhIpa)KeHHe OTHOILIEHHUS B IIPOLIEHTaX.

I[Tponopuus. [TponopuroHaibHas ¥ 00paTHO MPONOPLKHOHAIbHAS 3aBHCHMOCTH,
Oxpyrnenue ykcedl. [[pukuika ¥ olleHKa pe3yJibTaToOB BEIYHCIEHUH.
Adaredpanyeckue BbIpaKeHHs

1. byxkBeHHBIE BBIpaYKEHHUS.

bykBeHHEIe BEIpakeHUs. YUCIOBOE 3HaYeHHE OYKBEHHOT'O BEIPAKEHHSL.
JlonmycTUMBIE 3HAUEHHS TIEPEMEHHBIX, BXOSIIMX B aJlreOpalyecKue BEIpayKeH s
ITogcTaHOBKA BREIPAYKEHUH BMECTO IIEPEMEHHBIX.

PaBeHCTBO OYKBEHHBIX BBIPaXKEHHH, TOK/IECTBO.

IIpeobpa3oBaHus BEIPAKEHUH.

CBoiicTBa CTEIEHH C LETBIM II0Ka3aTEIIEM.

2. MHOro4ieHsl.

Muorounen. CinoxeHue, BBIUUTaHHE, YMHOKEHHE MHOTOYJIEHOB.

@opMyITBl COKpPAIIEHHOIO YMHOKEHHUS



PaznoxeHre MHOTO4IeHA HA MHOYKUTEIH.

KBagpaTHBIN TpexdJieH.

Teopema Buera.

PaznoxeHue KBaApaTHOrO TpexX4ieHa Ha JIMHEHHBIE MHOKHUTEH.

CreneHp ¥ KOpeHb MHOTOYJIEHA C OJJHOH ITepEeMEHHOM.

3. Anrebpanveckue Ipobu.

Anre6panueckast 1po6s. CokpalieHue 1podei.

HeticTBus ¢ anreOpandyeckMMHU APOOSIMH.

PanroHampHBIE BBIPAXEHUS U UX NIpeoOpa3oBaHHs.

CpoiicTBa KBaIpaTHBIX KOPHEH U UX IPUMEHEHUE B BEIYHCICHHSIX.

YpaBHeHHsl, CHCTeMbl YPaBHeHHH H HepaBeHCTBA

1. VYpaBHeHHus.

VYpaBHEHHE C OJ[HOM NEepeMeHHOH, KOPEHb YPaBHEHMUS.

JluneliHOE ypaBHEHHE.

KBagpatHoe ypaBHeHuUe, (hopMya KOpHEH KBaApaTHOTO ypaBHEHHU.

PenieHue paliiOHaNbHBIX YPaBHEHUH.

[Ipumeps! peleH:s ypaBHEHHH BBICIIMX cTerneHel. Pelienne ypaBHEHHH METOLOM
3aMeHbI [lepeMeHHOH. PellleHre ypaBHEHHI METOI0M Pa3jioKeHHs Ha MHOXKHTEIIH.
YpaBHeHHE C ABYMs IIEPEMEHHBIMU; pellleHHe YPaBHEHHUs C IBYMs IIEPEMEHHBIMHU.
YpaBHEHHS C MOIYJIEM.

Cucrema ypaBHEHHH; pellieHUe CUCTEMBL.

CucreMa JByX JHHEMHBIX YpaBHEHMM C IByMs II€pEMEHHBIMM; pelleHue
MOJICTAHOBKOM U anreOpandyeckuM CI0KEHUEM.

YpaBHEHHE ¢ HECKOJBKUMU [TepEMEHHBIMHU.

Pemenue npocTelIInX HENMHEHHBIX CUCTEM.

2. HepagseHncraa.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ oJiHOM nepemMeHHOU. PelieHrie HepaBeHCTBa.

JIuHeliHble HEPaBEHCTBA C OJHON IIEPEMEHHOM.

HepagenctBa ¢ MonyneM

CucreMbl THHEHHBIX HEPABEHCTB.

KBappaTHbIe HepaBEeHCTBA.

3. TexkcroBsle 3aa4H.

Pemenue 3aga4 Ha cocTaBleHHE YpaBHEHUH.

YucoBble NOCAEJ0BATEIBHOCTH

[TonsiTHE OCTIEAO0BATEIHFHOCTH.

Apudmerudeckass mporpeccus. Dopmyna obiiero wieHa apu(MeTHUYECKOH
IIPOTPECCHHU.

®opMyiia CyMMBI ITEPBEIX HECKOIBKHX YJIEHOB apu(METHUECKOH IIPOTPECCHH.
['eomerpruueckast 1porpeccus. @opmyna oOuiero uineHa IeOMETPUYECKOH
IPOrPECCHH.

dopMyia CcyMMBI IIEPBBIX HECKOJIBKUX YJIEHOB M'€OMETPUUYECKON IIPOTPECCHH.
CrnosxHble IIPOLIEHTEHL.

DOyHKUHH

[Tonsitre Gpyuxumu. O6macts onpenenenus GpyHkipn. CrocoOb! 3a1aHus GYHKIUH.



I'pabux ¢yHKIMH, Bo3pacTaHMe U yObIBaHMe (yHKUUH, HauOoOnbllee
¥ HauMeHbIllee 3HavyeHus (QYHKUUH, HYId QYHKIUH, [POMEXYTKHM 3aKOH
TIOCTOSIHCTBA (DYHKLIHMH.

I'pacduku THHEHHOM, KBAAPATHYHOH U IpOOHO-paIMOHaIFHON QyHKIIHH.

['paduky 3aBUCUMOCTEH peanbHBIX BETHYHH.

Jluneiinast QyHKIWs, e€ rpauk, FreoMEeTPUUECKUH CMBICT KO3()(UIMEHTOB.
DyHKIHS, OIKUCHIBAOIIAs 00paTHO MPOIIOPIIHOHATIBHYIO 3aBUCUMOCTS, €€ rpaduK.
I'unepbona.

Kpanparuunas ¢pyHkuus, e€ rpa¢uk. [Tapadona. KoopnuHats! BepUMHbl apadosl,
0Ch CUMMETPHH.

Mcnonp3oBanre rpaukoB (YHKIMHA [ pelleHHsl YpaBHEHHH H CHCTEM
ypaBHEHUH.

KoopaunaTel Ha npsiMoOii U MJIOCKOCTH

KoopauHaTtHas npsmast.

M300paxkeHne guces TOYKaMHU KOOPAUHATHOM NIPSIMOH.

['eomeTpuiecKuid CMBICIT MOLYIIS.

YucnoBble TPOMENKYTKH: HHTEPBaJl, OTPE30K, JIYY.

JlexapToBBl KOOPAMHATEI Ha IJIOCKOCTH.

JlexapToBBI KOOPIMHATHL Ha IUNIOCKOCTH; KOOPAMHATEI TOYKH.

Koopnunats! cepeIuHEBl OTpe3Ka.

dopmyia pacCTOSHUS MEXAY AByMs TOUKAMM ITJIOCKOCTH.

VpaBHeHHE TPSIMOH, YrIoBOH KO3I(pQHUIUEHT NPsSMOH, YCIOBHE NapaijellbHOCTH
NPSIMBIX.

YpaBHEHUE OKPYKHOCTH.

['pacduyeckast HHTEpHIpeTaLys ypaBHEHUM C IBYMsI [IEPEMEHHBIMU ¥ UX CHCTEM.
['paduyeckas MHTEpIPETALMs HEPABEHCTB C ABYMs [IEPEMEHHBIMH U HX CHCTEM.
I'eomeTpus

1. Teomerpuyeckue GUrypsl U HX cBoiicTBa. M3MepeHue TreoOMETPUYECKHX
BEJIMYHH.

HayanbHble NOHSATHUS T€OMETPHH.

VYrom. [Ipsamoit yron. OcTpble U TYIIBIE YIJIBL.

BepTukansHbIe ¥ CMEXHBIE YIIIBL

BuccekTpuca yria u e€ CBOHCTBA.

[Tpsmast. TlapanaenbHOCTh U MEPIEHIUKYIAPHOCTE MPSIMBIX.

Otpe3ok. CBOMCTBO cepeIMHHOTO NEPIIEHAUKYIISIPa K OTPE3KY.

[TeprieHAMKYIAP U HAKJIOHHAS K IPSMOH.

[ToHsITHE O TEOMETPUUECKOM MECTE TOYEK.

IIpeobpazoBanus MIOCKOCTHU. [IBrkenns. CUMMETpHS.

TpeyronbHuUK.

BricoTa, MeguaHa, OucceKTpuca, CpeIHss JIMHUA TPEYTOJbHUKA.

Touky nepeceyeHus CepeIMHHBIX IePIeHIUKYIAPOB, OMCCEKTPUC, MEIUaH, BBICOT
HJIM UX MTPOJOJIKEHHUH.

PaBHOOeIpeHHBI M pABHOCTOPOHHMH TpeyronbHuKH. CBOMCTBA M IIPU3HAKH
paBHOOEIPEHHOTO TPEeYrOJILHUKA.

[psMoyroabHEIi TpeyronsHuK. Teopema Iudaropa.

[Mpu3sHaky paBeHCTBA TPEYTOIbHUKOB. IIpH3HaKy paBeHCTBA MPSMOYTONBHBIX
TPEYTOJIbHUKOB.



HepaBeHcTBO TpeyroibpHHKA.

CyMMa yrioB TpeyronbHUKa. BHEIIHNE yIIlbl TPEYrONbHHUKA.

3aBHCHMOCTb MEXIY BeJIMYMHAMHU CTOPOH M YIJIOB TPEYTOJILHUKA.

Teopema Qaneca.

[Tomobue TpeyronbHUKOB, Ko3d¢uuueHT 1momobusa. IlpusHaky nomoOus
TPEYTOJIbHUKOB.

CuHyc, KOCHHYC, TaHTEHC OCTPOTO YIJla IPSMOYTOJIBHOIO TPEYrOJIBHUKA U YIJIOB
ot 0° mo 180°.

Perenue npsiMOyroJIbHBEIX TPEYTONBHHUKOB.

OCHOBHOE TPUTOHOMETPHYECKOE TOWKIECTBO.

Teopema KOCHHYCOB U TeopeMa CHHYCOB.

2. MHOroyronbHHKH.

IlapamnnenorpaMm, ero CBOMCTBA W IPU3HAKH.

IIpsaMoOyronbHuUK, KBaZpaT, poM0, UX CBOMCTBA U MPU3HAKH.

Tpaneuus, cpenHsis IHHAS Tparelyy; paBHOOEIPeHHas TpaTlelys.

CyMMa yIiIoB BBIILYKJIOTO MHOTOYTOJILHHKA.

IIpaBUJIBHBIE MHOTOYTOJIBHUKH.

3. OKpy»XHOCTB U KPYT.

LlenTpanbHbIH, BIUCAHHBIH YTroiT; BeIMYrHA BIIMCAHHOIO YITIa.

Bsanmuoe pacnionoxeHue IpsMOi U OKPYIKHOCTH, IBYX OKPYKHOCTEIl.
KacaTenbHast 1 ceKyImas K OKpY»KHOCTH.

PaBeHCTBO OTPE3KOB KacaTelIbHbIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJJHON TOUKH.
OKpy»XHOCTb, BOUCAHHAS B TPEYTOJILHHUK.

OKpy>KHOCTb, OITMCAHHAs OKOJIO TPEYTOJILHUKA.

BrincanHble 1 onMcaHHbIE OKPYXKHOCTH NMPaBHIIEHOIO MHOTOYTOIEHHUKA.

CBOMCTBO nepeceKaromuxcs Xopl.

Yron Mex 1y KacaTeJIbHOH U XOpJI0i, IIPOBEEHHON B TOUKY KaCaHHA.

CBOHCTBO KacaTeNbHOH U CeKyIIeH K OKPY)KHOCTH; CBOHCTBO JIBYX CEKYIIHX.

4. H3MepeHue reoMeTpUYECKHX BEJIMYUH.

JtiHa oTpeska, JNIMHA JIOMaHOH TMHHUH, IEPUMETP MHOTOYTOJIbHUKA.

PaccTrosiHue oT TOYKH 10 MPSMOH.

JlIMHa OKPYI)KHOCTH.

I'panycuasi Mepa yria, COOTBETCTBHE MEXIY BEIHYWHOM yrila W JIHHONW IyrH
OKPYKHOCTH.

[Tnomans u e€ cBoiictsa. [Liomans MpsIMOYroILHHKA.

[Inomane napamierorpaMmma.

[Inomans Tpaneums.

[Tnomans Tpeyronsumka. @opmysa 'epona.

[Inomane kpyra, miomans CeKTopa.

Dopmyitel 06bEMa IPAMOYTOIBHOTO NapaslieNenurea, Kyoa, mapa.

5. BexTOopE! Ha IIOCKOCTH.

Bekrop, 1nrHa (MOIYJb) BEKTOpA.

PaBeHCTBO BEKTOPOB.

Onepanuu Hax BeKTOpaMy (CyMMa BEKTOPOB, yMHO)KEHHE BEKTOpa Ha YHCIIO).
Yron Mex Ty BEeKTOpaMH.

Konnuueaptbie BEKTOpEBI, pa3lioKeHHe BEKTOpa IO [BYM HEKOJUIHHEAPHBIM
BEKTOPaM.



KoopauHatsl BEKTODA.

CkarnsipHO€E IPOU3BEIEHUE BEKTOPOB.

CTaTHCTHKA H TeOpHs BeposgTHOCTeH

OnucarenbHasi CTATUCTHKA.

IIperncraBieHne qaHHbIX B BUe TaOIHUI, AUAarpaMM, IpauKoOB.
CpenHue 3HAUYCHUSI PE3yJIbTATOB U3MEPEHHM.

BeposTHOCTE.

YacroTa coOBITHS, BEPOSITHOCTE.

PaBHOBO3MOXKHBIE COOBITHS U TOACYET UX BEPOSTHOCTH.
Kombunatopuxka.

Penenre KOMOMHATOPHBIX 3a1a4: Mepedop BapHaHTOB, KOMOMHATOPHOE MPAaBUIIO

YMHOXXCHHUA.
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