Koaugukatop 31€MEHTOB COEpIKAHMS. MATEMATUKA, 9 xnacc

Komnduxarop

IJIEMEHTOB COACPKAHUSA, IPOBEPACMbBIX HA T'OCYAAPCTBCHHOM 3K3aMEHE

no MATEMATHUKE 9 kiace

Kopgudukarop 5371€MEHTOB CONEp)KAHUS COCTaBIEH HAa OCHOBE 00513aTENBHOrO
MUHUMyMa COJEpP’KaHUs OCHOBHBIX 00pa30BaTEIbHBIX MPOTpaMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB OCHOBHOW IIKOJIBI U SIBJSIETCA OJHUM M3 JOKYMEHTOB, OIpPEIEIISIOIINX
CTPYKTYpPY U COAEpKaHUE KOHTPOIbHBIX U3MEPUTEIBHBIX MATEPUATIOB.

Koaudukarop siBiseTcs cucreMaTU3MpOBAHHBIM NIEpeYHEM TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB W IIPOBEPSIEMBIX 3JIEMEHTOB COAEP)KaHUs, B KOTOPOM
KaXX70My OOBEKTY COOTBETCTBYET ONPEACIEHHBIN KO/I.

B nepBom cronbue Tabnuiibl ykazaHbl KOAbl pa3fenaoB U TeM. Bo Bropom cronbie
yKa3aH KOJ, JIEMEHTAa COACPKAHMS, 111 KOTOPOI'O CO3JAt0TCs IPOBEPOUYHBIE 3aJaHMUS.

Kona Kon JJIeMEHTHI COJepPKaHM A, IPOBepsieMble
pa3aesia KOHTPOoJIUpye- 3a/IJaHUS IK3AMEHANMOHHON PadoThI.
MOT0 dJIEMEeHTAa
1 Yuciia 1 BBIYMCTIEHUS.
11 Hamypanvnwie yucaa.
1.1.1 JlecatuuHas cucrema cuuciaeHus. PuMckas Hymepanusi.
1.1.2 ApudmeTrnueckue 1eMCTBUS Ha/l HATYpaJbHBIMU YUCIaM
1.1.3 CTerneHb ¢ HaTypaJibHbIM OKA3aTEJIEM.
114 JlenumocTh HaTypaidbHbIX uncen.llpocTeie U cocTaBHbIE YHCIA,
pa3ioKeHHE HATYPaJIbHOTO YK CJIa Ha MPOCThIE MHOKUTEIU
1.15 [Ipu3naku genumoctu Ha 2, 3, 5, 9, 10.
1.1.6 HauGonpmuii o01muii AeIUTe I 1 HaUMEHbIIIee 00IIee KpaTHOE.
1.1.7 Jlenenue ¢ ocTaTKoM.
1.2 /pooéu.
1.2.1 OO6bIKHOBEHHAsI TpoOb, OCHOBHOE CBOMCTBO Apobu. CpaBHEHHUE
TPOOECH.
1.2.2 ApudmeTnueckue 1eMCTBUS C OOBIKHOBEHHBIMH JIPOOSIMH.
1.2.3 Haxo’/1enre yacTu OT 11eJIOr0 U IEJIOTo T10 €ro YacTH.
1.2.4 Jecsatuunas npoOb, CpaBHEHHE JIECATUYHBIX JPOOECH.
1.25 ApudmeTndeckue qeUCTBUS C ICCITUUHBIMU JPOOSMHU.
1.2.6 [IpencraBnenue aecATUIHON IpoOU B BHIE OOBIKHOBEHHOM
JIpoOU U OOBIKHOBEHHOM B BHJIE IECSITUYHOM.
1.3 Payuonanvuvie uucna
1.3.1 Llenbie uncna.
1.3.2 Monyib (abcontoTHasl BeIMYUHA) YHCTIA.
1.3.3 CpaBHEHHE palliOHAJIBLHBIX YHCEII.
134 ApudmMeTrnueckue IEUCTBUS C palliOHATIbHBIMH YUCIIAMU.
1.3.5 CreneHs C LIeNIbIM OKA3aTeIEM.
1.3.6 YHucnoBble BbIPAXKEHUS, MOPSIAOK AEUCTBUN B HUX,
UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(METHUECKUX ACHCTBHIM.
1.4 /leiicmeumenvuvie uucna.
141 KBanparnblii KOpeHb U3 4KCIIA.
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1.4.2 Kopens TpeTheil crenenu.

1.4.3 Haxoxnenre npuOanKeHHOro 3Ha4eHUsl KOPHS.

144 3anuch KOpHEH ¢ MOMOIIBIO CTENEHU C APOOHBIM MTOKa3aTeIeM

1.45 [lonsTne 00  wuppanvoHanbHOM  uuciie. JlecsTuuHble
MPUOJIMKEHUSI UPPAIMOHAIBHBIX 4Yucel. J[eficTBUTEbHBIC
Yuciia KaKk OCCKOHEUHBIC JICCATHIHBIC IPOOH.

1.4.6 CpaBHEHHE IEHCTBUTEIBHBIX YUCEIL.

15 H3zmepenusn, npubnusrcenus, oueHKu

151 Enunuiel usmMepenus: JJIMHBI, IUIOMIAAA, 00hEMA, MAaCCHI,
BPEMEHH, CKOPOCTH.

15.2 Pa3zMepbl 00BEKTOB OKpY KaroIero Mupa (0T 3J1eMEHTapHbBIX
yacTUll 10 BcenenHoit), 1UTenbHOCTh IMPOLECCOB B
OKPYXKaroIeM MHPE.

1.5.3 [IpencraBneHre 3aBUCUMOCTH MEXy BEIMUMHAMU B BUIC
dbopmy.

154 ITpouenTsl. Haxoxaenue nmpoueHTa OT BEJIMYMHBI U
BEJIMYUHEBI 110 €€ TIPOIICHTY.

155 OTHouIeHue, BIpa)K€HUE OTHOIICHUS B ITPOLIEHTAX.

1.5.6 [Iponopuus. IIponopuuoHansHasi 1 0GpaTHO
MIPOTIOPIIMOHABHAS 3aBUCUMOCTH.

1.5.7 Oxpyrnenne uncen. [Ipukuaka u olieHKa pe3yJibTaTOB
BBIUHCJICHUN. BbIJIeIcHNEe MHOXKUTEIIS — CTEIICHU JSCITH B
3aIUCH YUCIIA

2 AJiredpanyeckue BbIPasKeHUs
2.1 bykeennvie evipasricenus (8viparxcenus ¢ nepemeHHvlMu)

2.1.1 BbykBenHbIe BeipakeHus. UucioBoe 3HaueHHE OYKBEHHOT'O
BBIPAKEHUS.

2.1.2 JlommycTrmble 3Ha4YE€HUS MEPEMEHHBIX, BXOISIIUX B
anreOpanyecKue BbIPAKCHUSI.

2.1.3 [ToacTanoBKa BeIpa)KEHHU I BMECTO IEPEMEHHBIX.

2.14 PaBeHCcTBO OYKBEHHBIX BBIPKSHUI, TOXKIECCTBO.
IIpeo6pazoBaHusi BEIpAXKEHUIA.

2.2 2.2.1 CBOIICTBA CTEIIEHHU C IIEJIBIM [I0KA3aTEJIEM.
2.3 Mmuozounenul.

2.3.1 MuorowieH. Ciio)keHue, BBIYUTaHUE, YMHOKECHHUE
MHOTOWICHOB.

2.3.2 DOopMyIIbl COKPAIIEHHOTO YMHOXEHHS: KBaApaT CYMMBI U
KBaJIpaT pa3HOCTH; (popMyJia pa3HOCTHU KBAIPATOB.

2.3.3 Paznoxxenue MHOTOUJIEHAa HA MHOKHUTEIN

2.3.4 KBanparnsiii TpexuneHn. Teopema Buera. Paznoxxenue
KBaJIPAaTHOTO TpEeXWieHa Ha JIMHEHHbIE MHOKUTEIIH.

2.3.5 CreneHb U KOPEHb MHOTOYJIEHA C OJHOM NTEPEMEHHOM.

2.4 Anzeopauueckas Opoos.

2.4.1 Aunrebpanueckas 1po0n. CokpalieHue aIpooei.

2.4.2 JleiicTBus ¢ anreOpandecKuMu APOOsSIMHU.

2.4.3 ParmonanbpHbIe BRIpOXKEHUS U UX MPEOOpa30BaAHHSL.

2.5 25.1 CBolicTBa KBaJIpaTHBIX KOPHEN U UX IPUMEHEHUE B
BBIUHCJICHUSIX.
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3 YpaBHeHUSs M HEPABEHCTBA.
3.1 Ypaenenus.
3.1.1 YpaBHEHME C ONHOM NEPEMEHHON, KOPEHb YPAaBHECHUS.
3.1.2 JluneliHoe ypaBHEHUE.
3.1.3 KBanparnoe ypaBuenue, popmyJiia KOpHE KBaApaTHOTO
VDaBHECHUSI.
3.14 Penrenne paninoHanbHBIX ypaBHEHUM.
3.15 IIpuMmeps! penieHns ypaBHEHUIN BBICIIMX CTereHel. Penienue
YPaBHEHUM METOAOM 3aMEHbl IepeMeHHoW. Penienue
YpaBHEHHUI METOJIOM Pa3JIOKCHUS Ha MHOKHUTECIIH.
3.1.6 YpaBHEHUE C IByMsI IEPEMEHHBIMM; PELICHUE YPAaBHEHUS C
JBYMsI TIEpEMEHHBIMHU.
3.1.7 CucreMa ypaBHEHHUI; pEIICHUE CUCTEMBI.
3.1.8 CucreMa IByX JIMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU;
pelIeHre TOICTAHOBKOW U aJlre0pandeCcKUM CII0KCHUEM.
3.1.9 VYpaBHEHUE C HECKOJIBKUMU IEPEMEHHBIMU.
3.1.10 Pemenune npocTeinx HEMMHENHBIX CUCTEM.
3.2 Hepasencmea.
3.2.1 YucyoBbIe HEPAaBESHCTBA U UX CBOMCTBA.
3.2.2 HepaBencTBo ¢ oiHOM niepeMeHHOM. Pelienne HepaBeHCTBaA.
3.2.3 JIuHeliHbIe HEPABEHCTBA C OJHON NEPEMEHHOM.
3.24 CucTteMbl TUHEHHBIX HEPABECHCTB.
3.2.5 KBagpaTtHble HepaBeHCTBa.
3.3 Texcmoeswvle 3a0auu.
3.3.1 Penrerre TeKCTOBBIX 3a/1a4 apuPMETUIECKHUM CTIOCOOOM.
3.3.2 Pernrenre TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIocoOOM.
4 YucaoBble MOCJI€I0BATETbHOCTH.
4.1 41.1 [ToHsTHE TMOCIIENOBATEILHOCTH.
4.2 Apugmemuueckas u ceomempuieckas npocpeccuul.
4.2.1 Apudmerndeckas nmporpeccust. Dopmysia o0iero ujieHa
apuQMEeTHUYECKONH MPOrPEeCcCU.
4.2.2 dopmya CyMMBI TIEPBBIX HECKOJIIBKUX YJICHOB
apu(MeTHYeCcKoN MpOrpeccum.
4.2.3 ['eomeTrpuueckas nmporpeccus. opmyiia 00IIEro YieHa
reOMETPUYECKONW MPOTPECCUHU.
4.2.4 dopmyna CyMMBI TIEPBBIX HECKOIBKHX YWICHOB
reOMETPUYECKOIN MPOrpEeCCHi.
4.2.5 Cno>HbI€ IPOLECHTHI.
5 DOyHKIMH.
5.1 Yucnoevie hynkyuu.
5.1.1 [Tonsitue dpyukiuu. O6nactTh onpeaenaeHus: GyHKIUH.
Cnoco0b! 3a1anus GyHKIHH.
5.1.2 I'paduk ¢ynkumm, Bo3pacTaHne H YyObIBaHHE (DYHKIIWU,

HauOoJbIIee W HaWMEHbIee 3HA4YeHUs QYyHKUUH, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, YTEHHUE IPa(PUKOB
byHKITHA.
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5.1.3 [Ipumeps! rpadpuyecKux 3aBUCUMOCTEHN, OTPaXKaroIIUX
peaJIbHBIE TTPOLIECCHI.
5.14 DyHKIMSA, ONUCHIBAIOIIAS IIPAMYIO IPOIIOPLIHOHAIBHYIO
3aBUCUMOCTb, €€ IrpaduK.
5.1.5 JIuneitnas pyHKuus, €€ rpa@uk, TeOMETPUYECKUN CMBICIT
KO3 HUIIMEeHTOB
5.1.6 DyHKIIMS, OMMUCHIBAIOIAsi 0OpaTHO MPOMOPIIUOHATBLHYIO
3aBUCUMOCTb, €€ rpaduk. ['unepoOoina.
5.1.7 KBanparnunas ¢pynkuus, e€ rpaduk. [lapadona. KoopauHarsl
BEPIINHBI MapadoJIbl, OCb CHMMETPHUH.
5.1.8 I'padux Gpyskmun Y = Vx.
3.1.9 I'paduk Gpyrkmun y = V/x
5.1.10 I'paduk ¢pyukiun Y =|X|.
5.1.11 Hcnonb3zoBanue rpa@ukoB PyHKIUN 715 pelieHrs ypaBHEHUH
U CUCTEM.
6 KoopauHaTsl Ha IPSAMON M JIOCKOCTH.
6.1 Koopounamnaa npamas.
6.1.1 N306paxenue yncen TOYKaMy KOOPAUHATHOM MPSIMOM.
6.1.2 ['eomeTpuyeckuii CMbICII MOTYJISI.
6.1.3 YHucnoBble MPOMEXYTKU: HHTEPBAJ, OTPE30K, JIyY.
6.2 Jlexapmoevt KoopOunamul Ha NJ1IOCKOCMU.
6.2.1 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH; KOOPJAWHATHI TOUKH.
6.2.2 Koopaunatel cepeanHbI OTpe3Ka.
6.2.3 dopMyJia pacCTOSHUS MEXK]Y IByMs TOUKAMU MJIOCKOCTH.
6.2.4 VYpaBHEHHE NPSMOH, YriIoBOM KO3(DGUITUEHT TIPSIMOH,
YCJIOBHUE MApaJIEIbHOCTU MPSIMBIX.
6.2.5 YpaBHEHHE OKPY>KHOCTH.
6.2.6 I'padpuueckass mHTEpIIpeTalivsd YpaBHEHUN C JIBYMs
MEPEMEHHBIMU U UX CUCTEM.
6.2.7 I'padpuueckas uaTEpHpETAIIUS HEPABEHCTB
C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
7 I'eomeTpus.
7.1 I'eomempuueckue ¢uzypul u ux ceoiicmea.
H3mepenue zeomempuueckux euduH.
7.1.1 HauanbHbIe TOHSITHSI TEOMETPHH.
7.1.2 Vron. [Ipamoii yroa. Octpsle u Tynble yIiibl. BepTukanbHbie U
CMEXHbIE YIIIbl. bUccekTpuca yria u €€ CBOMCTBA.
7.1.3 [Ipsimast. [TapannenbHOCTD U IEPIICHAUKYISIPHOCTH MPSIMBIX.
7.1.4 Otpe3ok. CBOMCTBO CEPEAUHHOTO MEPIIEHINKYJIISIpa K
oTpe3Ky. lleprnenauKynsip U HaKJIOHHAas K IPSIMOA.
7.1.5 IlonsiTHEe O rEOMETPUYECKOM MECTE TOUEK.
7.1.6 [IpeoOpa3zoBanus mockocTu. JBmkenus. Cummerpust.
7.2 Tpeyzonvnux.
7.2.1 Bricora, MeauaHa, OuccekTpuca, CpelHss JIMHUS
TPEyroJIbHUKA; TOYKH repecevyeHus CEepEINHHBIX

NEPIEHAUKYJISIPOB, OHMCCEKTPUC, MEAWAaH, BBICOT WM HX
IIPOJOJDKEHUM.
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7.2.2 PaBHOOE1peHHBIN M PAaBHOCTOPOHHUN TPEYTOJIbHUKHU.
CBolicTBa 1 IPU3HAKHU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.
7.2.3 [IpssmoyromnbHbIi TpeyroabHUK. Teopema [Iudaropa.
7.2.4 [Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
7.2.5 HepaBencTBo TpeyronbHUKA.
7.2.6 CyMma yTII0B TpeyroibHUKA. BHENTHUE YTIIBI TPEYTOIFHUKA.
7.2.7 3aBUCHUMOCTh MEXKAY BEIIMUYMHAMHU CTOPOH U YIJIOB
TPEYTOIbHHUKA.
7.2.8 Teopema dDareca.
7.2.9 [TonobGue TpeyronbHUKOB, K03 puitneHT nogoous. [lpusnaku
MOJI00UST TPEYTOJIbHUKOB.
7.2.10 CuHycC, KOCUHYC, TAHT€HC OCTPOr0 yTIJja NPsIMOYTOJIbHOTO
Tpeyronbuuka u yrios ot 00 go 180° -
7.2.11 Pemenue npsiMOyrojabHbIX TPEyroJabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. TeopeMa KOCUHYCOB U
TeopeMa CUHYCOB.
7.3 Mnozoyzonvnuxu.
7.3.1 [TapannenorpaMm, ero CBOMCTBA U TIPU3HAKH.
7.3.2 [IpssMOyTONBHUK, KBAJIpaT, pOMO, UX CBOMCTBA U MPU3HAKHU.
7.3.3 Tpaneuwusi, cpeiHss TUHUS TPANEUN; paBHOOEApECHHAS
Tpamnenus.
7.3.4 CymMa yTJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA.
7.3.5 [IpaBrIIbHBIE MHOTOYTOJIBHHKH.
7.4 OKpysHcHOCHb U KpPY2.
7.4.1 [leHnTpanbHbINA, BOUCAHHBIN yTOJI; BEJIMYMHA BIIMCAHHOIO yTIJIa.
7.4.2 BzauMHoe pacnonioxkeHnue npsiMoil 1 OKpY>KHOCTH, ABYX
OKPYKHOCTEH.
7.4.3 KacarenpHas u cekyasi K OKpY>KHOCTH; paBEHCTBO OTPE3KOB
KacaTeJIbHBIX, TPOBEAEHHBIX U3 OJTHOU TOYKH.
7.4.4 OKpy»KHOCTb, BIMCaHHAs B TPEYTOJILHUK.
7.4.5 OKpyXHOCTb, OITUCAHHAs OKOJIO TPEYTOJIbHUKA.
7.4.6 Brincannblie 1 onMcaHHbIe OKPY>XHOCTH TTPABUILHOTO
MHOTOYTOJIbHHUKA.
7.5 H3mepenue ceomempuyecKux 6eJiuduH.
7.5.1 JlnvuHa oTpes3ka, NIMHA JJOMaHOW, IEPUMETP MHOTOYTOJIbHHUKA.
PaccTositHue OT TOYKM 10 OPSIMOU.
7.5.2 JlnHa OKpY>KHOCTH.
7.5.3 I'pagycHas mepa yria, COOTBETCTBUE MEXKIY BEIUUYUHOU yTiia
U JUTMHOM JyTH OKPY>KHOCTH.
7.5.4 IInomane u e€ croictra. [ lnomane NpsIMOyTroIbHHUKA.
7.9.5 [lmomane mnapasuenorpaMmma.
7.5.6 [Inomane Tpanenumu.
7.5.7 [Inomane TpeyroiapHUKA.
7.5.8 [Inomane kpyra, riomans CEKTopa.
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7.5.9 dopMyJibl 00BEMa PAMOYTOJIBHOT 0 apajuiesienuiena, Kyoa,
mapa.
7.6 Bexkmopul na nnockocmu.
7.6.1 Bekrop, nimHa (Moynib) BEKTOpA.
7.6.2 PaBeHCTBO BEKTOPOB.
7.6.3 Omneparuu HajJ BEKTOpaMH (CymMMa BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YHUCJIO).
7.6.4 VYroa Mexay BEKTOpaMHu.
7.6.5 KomnuueapHsie BEKTOPBL, pa3iioKeHUE BEKTOpA IO IBYM
HEKOJUTMHEAPHBIM BEKTOPaM.
7.6.6 Koopaunatel BekToOpa.
7.6.7 CkaJsipHO€ POU3BEICHUE BEKTOPOB
8 CTaTHCTHKA U TEOPHsI BEPOSITHOCTEIA.
8.1 Onucamenvsnasa cmamucmuka.
8.1.1 [IpencraBnenue JaHHBIX B BUAE TaOIUL, JUarpaMm, TparKoB.
8.1.2 CpenHue pe3yabpTaTOB U3MEPEHUM.
8.2 Bepoamnocme.
8.2.1 YacroTta cOOBITHS, BEPOSITHOCTD.
8.2.2 PaBHOBO3MOKHBIE COOBITHS U TTOACYET UX BEPOSITHOCTH.
8.2.3 [IpencraBienue o reOMeTPUUECKON BEPOSITHOCTH.
8.3 Komobunamopuka.
8.3.1 Pemenrie koMOMHATOPHBIX 3a7a4: TepeObOp BapHAHTOB,
KOMOHMHATOPHOE PAaBUJIO YMHOXKEHUS.
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