Koaudukarop 3meMeHTOB CoiepiKaHmsl. MATEMATHKA, 9 knacc

Konudpuxarop

IJIEMEHTOB COACPKAaHUSA, IPOBEPACMBIX HA OCHOBHOM IoCyAapCTB€HHOM 3K3aMEHE

no MATEMATHUKE

Koaudukarop 5>1eMEHTOB COJEp’KaHUS COCTABIEH Ha OCHOBE O0O0s3aTEILHOTO
MUHUMYyMa COJEpXaHUsl OCHOBHBIX 00pa30BaTENIbHBIX MPOrpaMM K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB OCHOBHOM IIKOJbI U SIBJASIETCS OJHUM M3 JIOKYMEHTOB, OMPEJIEIISIOIINX
CTPYKTYPY U COJIep>KaHUE KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaTEPUATIOB.

Komudukarop sBiseTrcs CcHUCTEMAaTU3UPOBAHHBIM IMEpeYHEM TpeOOBaHUM K
YPOBHIO TMOJATOTOBKM BBITYCKHUKOB M IIPOBEPSEMBIX DSJIEMEHTOB COJIEp>KaHUs, B
KOTOPOM KXXJOMY OOBEKTY COOTBETCTBYET OIPEICIEHHBIN KOJI.

B nepBoM cTonbue TaGiauubl yKa3zaHbl KOJAbl pa3feiaoB U TeM. Bo BTopom croinbiie
yKa3aH KOJ 3JIEMEHTa COAEPkKaHUs, IJ1s1 KOTOPOTO CO34at0TCsl MPOBEPOYHBIE 3aJaHUS.

Kona Kon JJiIeMeHThI COAeP:KaAHUs, POBepsieMble
pa3/iesia KOHTPOJMpYye- 3aJaHus IK3aMeHALMOHHOI PadoThI.
MOI0 3JIeMeHTa
1 YucJia ¥ BBIYUCIEHUS.
1.1 Hamypanwsnwvie uucna.
1.1.1 Jlecsituunasi cuctema curciaeHus. Pumckast Hymepanus.
1.1.2 ApudmeTnueckue AeWCTBUS HAZl HATYPATLHBIMU YUCIIAM
1.1.3 CreneHb C HaTypajabHBIM ITOKA3aTEJIEM.
1.1.4 JlenumocTh HaTypaibHbIX uyncen.llpocTeie U cocTaBHbIE YKCa,
pa3lI0KEHHUE HATYPaJIbHOTO YKCJIa Ha MPOCThIE MHOXKHUTEIHU
1.1.5 IIpusznaku nenumoctu Ha 2, 3, 5, 9, 10.
1.1.6 Haubonpmuii oO0mImMNA [AeauTeslb W HaWMEHBIIEe o0O0I1ee
KDaTHOE.
1.1.7 JlesnieHue ¢ ocTaTkoM.
1.2 poou.
1.2.1 OOBIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO Apobu. CpaBHEHHUE
poOeii.
1.2.2 ApudmeTndeckue 1eMCTBUS C OOBIKHOBEHHBIMU IPOOSIMHU.
1.2.3 Haxoxaenne yacTy OT LEJIOro U LEJI0ro mo €ro 4acTH.
1.2.4 Hecaruanast 1poOb, CpaBHEHUE IECATHIHBIX IPOOEii.
1.2.5 Apudmerndeckue IeUCTBHS C IECATUIHBIMHA JPOOSIMH.
1.2.6 [IpencraBienue ecATUYHON NpoOU B BHUJE OOBIKHOBEHHOM
JpoOU Y OOBIKHOBEHHOW B BUJIE JECATUYHOMN.
1.3 Payuonanvnuvie uucna
1.3.1 Llenpie uncna.
1.3.2 Moayiib (a0CoOTHAS BETWYWHA ) YHCIIA.
1.3.3 CpaBHeHUE palluOHAJIbHBIX YHCEIL.
1.3.4 ApudmeTndeckue JeUCTBUS C palliOHATIbHBIMH YHCIaMH.
1.3.5 CTeneHs ¢ 1eJIbIM ITOKa3aTEIEM.
1.3.6 YucaoBble BBIPAXKEHUS, TOPSAIOK JEUCTBUN B HUX,
MCIIOJIb30BaHuEe CKOOOK. 3aKOHBI apu(METHUECKUX ACHCTBUM.
1.4 [eiicmeumenwvuvie uuca.

1.4.1

KBanparHsblil KOpeHb U3 UHUCIA.
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1.4.2 Kopensb Tpetheii cTeneHu.

1.4.3 HaxoxaeHnne npuOianKeHHOTro 3Ha4eHUsI KOPHS.

1.4.4 3anuchk KOpHEH C MOMOIIBIO CTEIIEHH C IPOOHBIM MTOKa3aTesIeM

1.4.5 [lonsaTne 00  wuppanuoHaJLbHOM  uHcie. JlecaTudyHble
NpUOJIM>KEHHUST UppalUOHAIBHBIX 4Yucell. JlelicTBUTENbHbIE
YUCIla KaK O€CKOHEYHBIC JIECATHYIHBIE JPOOH.

1.4.6 CpaBHeHHE JIEHICTBUTEIILHBIX YHUCEIT.

1.5 H3mepenus, npudausricenus, OueHKu

1.5.1 Enunuusl usmMepeHus: JUIMHBI, UIOMIAAN, 00BEMa, MAcCHhl,
BPEMEHHU, CKOPOCTH.

1.5.2 Pa3zMepnl 00bEKTOB OKpYIKaOIIETO MUpa (OT AJIEMEHTaAPHBIX
yacTull 10 BeeneHnoit), IIUTENTbHOCTH MPOIIECCOB B
OKpYKaroIIeM MUpE.

1.5.3 [IpencraBienue 3aBUCUMOCTH MEX/Ty BEJTUUYNHAMU B BU/JIE
dhopmy.

1.54 ITpouenTsl. Haxoxaenue npoueHTa oT BEJIUYUHbI U
BEJIMYMHBI 110 €€ NPOLICHTY.

1.5.5 OTHollIeHuE, BEIPAaKEHUE OTHOILIEHUS B IPOLIEHTAaX.

1.5.6 [Iponoprus. [IponoprimoHansHas U 06paTHO
MPOINOPLUHOHATIbHAS 3aBUCUMOCTH.

1.5.7 Oxpyrnenue yucen. [Ipukuaka u olieHKa pe3yJibTaTOB
BBIYHUCIICHUI. BhIJeieHre MHOXKUTEIISI — CTEIIEHU JECSTH B
3aIIMCH YUCIIA.

2 AsiredOpanyeckue BbIPpasKeHHS
2.1 Bykeennuie evipasricenus (8blparxcenus ¢ nepemeHHbIMu)

2.1.1 BykBeHHbIe BbIpaxeHus. YucioBoe 3HaueHUE OyKBEHHOTO
BBIPA)KEHUSI.

2.1.2 JlonycTumMmble 3HaUEHUSI TIEPEMEHHBIX, BXOJAIINX B
ajnreOpanyecKkue BbIPAKEHUS.

2.1.3 IToncTaHoBKa BbIpaK€HUH BMECTO IEPEMEHHBIX.

2.1.4 PaBeHCTBO OyKBEHHBIX BBIPAXKEHHH, TOXKIECTRO.
IIpeoOGpazoBaHusl BIpaKEHUM.

2.2 2.2.1 CBoOJiCcTBa CTENEHMU C LIEJIBIM ITOKA3ATEIEM.
2.3 Mmuozounenwi.

2.3.1 Mmuorounes. CinoxeHue, BBlMUTaHUE, YMHOKEHHUE
MHOT'OYJICHOB.

232 @opMyJIbl COKPAILEHHOIO YMHOXEHMS: KBaJpaT CyMMBbl U
KBaJIpaT pa3HOCTH; Popmyia pa3HOCTH KBaAPATOB.

233 Pa3noxxeHue MHOrousieHa Ha MHOXKUTEIU

234 KBanpatusiii TpexwieH. Teopema Buera. Paznosxxenue
KBaJIpaTHOTO TpexXwieHa Ha JIMHEHHbIE MHOKUTEIIH.

2.3.5 CreneHpb 1 KOPEHb MHOTOWIEHA C OJTHOU IEPEMEHHOM.

2.4 Anzebpauueckas 0pooe.

2.4.1 Anredopanueckas 1po0s. CokpalieHue 1po0Oeii.

2.4.2 JleficTBHs ¢ anreOpandecKuMu IpoOsIMH.

2.4.3 ParnnonanbHbIe BEIpaXKEHUS U KX TPEeOOpa3oBaHuUs.

2.5 2.5.1 CaolicTBa KBaJpaTHBIX KOPHEN U UX TPUMEHEHHUE B

BBIYHCIICHUAX.
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3 YpaBHeHUS M HEPAaBEHCTBA.
3.1 Ypasuenuas.
3.1.1 YpaBHEHHE C OJHON NEPEMEHHOM, KOPEHb YPaBHEHUS.
3.1.2 JlnHeHoOe ypaBHEHHUE.
3.1.3 KBanpaTtHoe ypaBHenue, popMysia KOpHEH KBaIpaTHOTO
YDaBHEHHUSI.
3.1.4 Pemenue panroHabHBIX YpaBHEHUH.
3.1.5 IIpumepsr  pemieHuss  ypaBHEHHM  BBICIIMX  CTEIICHEH.
Pemenne ypaBHEHMM METOAOM 3aMEHbl IMEPEMEHHOM.
Pemennie ypaBHEHHI METOJIOM Pa3JIOKEHUSI HA MHOKHUTEIIH.
3.1.6 VYpaBHEHUE C ABYMsI NEPEMEHHBIMHU; PELICHUE YpPABHEHUS C
JBYMsI TI€pEMEHHBIMHU.
3.1.7 Cucrema ypaBHEHU; pEIIICHUE CUCTEMBI.
3.1.8 CucremMa AByX JMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU;
pellIeHre N0ACTaHOBKOW U alire0panvyecKuM CII0KEHUEM.
3.1.9 YpaBHEHUE C HECKOJILKUMHU ITIEPEMEHHBIMU.
3.1.10 Pemenne npocteimmx HETMHEMHBIX CUCTEM.
3.2 Hepasencmea.
3.2.1 YuciaoBble HEPABEHCTBA U UX CBOMCTBA.
3.2.2 HepaBeHncTBO ¢ 0qHOM 1IepeMeHHON. Pemenne HepaBeHCTBa.
3.2.3 JIuHeliHbIe HEPaBEHCTBA C OJHOM TEPEMEHHOM.
324 CucTeMbl IMHEUHBIX HEPABEHCTB.
3.2.5 KBaspaTHble HEpaBEHCTBA.
3.3 Texcmoevie 3a0auu.
3.3.1 Pemrenue TeKCTOBBIX 3a/1a9 apuPMETUIECKUM CIIOCOOOM.
33.2 Pemenne TeKCTOBBIX 3a/1a4 alNreOpanyecKuM CriocoOoM.
4 YucaoBble mocjie0BaTeI1bHOCTH.
4.1 4.1.1 IlousaTre mocienoBaTeabHOCTH.
4.2 Apugpmemuueckasn u ceomempuieckas npocpeccuu.
4.2.1 Apudmernyeckas nporpeccus. @opmyna o01Iero wieHa
apu(METHIEeCKON MPOTPECCHH.
422 dopmyna CyMMBI IEPBBIX HECKOJIBKUX YJICHOB
apu(pMeTHYeCcKor Mporpeccumu.
423 ['eomerpuueckas nporpeccusi. @opmyna o01iero ujaeHa
T€OMETPUYECKON IPOTPECCHH.
424 dopmyna CyMMBI NEPBBIX HECKOJIBKUX YWICHOB
reOMETPUYECKONU IIPOIPECCUH.
425 CnoXHbI€ MPOLIEHTHI.
5 DOyHKIUH.
5.1 Yucnosvle pynxkuyuu.
5.1.1 [Tonsarue ¢pynkmuu. O6nacTh onpeneneHus GyHKIUH.
CnocoObl 3aganus GyHKIHNH.
5.1.2 I'paduk ¢ynkuoum, Bo3pacTaHwe H yObIBaHWE (YHKIUU,

HanOoJIbIlIeeE W HAWMEHbIIee 3HA4YeHUs QYHKIUH, HYIU
(yHKIIMU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, YTEHHUE IPaUKOB
byHKITHH.
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5.1.3 [Tpumeps! rpadpuyeckux 3aBUCUMOCTEHN, OTPaXKAIOLIUX
peajibHbIE MTPOLIECCHI.
5.14 @yHKIMS, ONMUCHIBAIOIIAS HPSAMYIO IPONOPLUHUOHATIBHYIO
3aBUCHMOCTb, €€ rpaduk.
5.1.5 Jlunetinas ¢pynkuus, e€ rpaduk, reOMeTPUUECKUN CMBICIT
K03 (ppULIHEeHTOB
5.1.6 OyHKIHS, ONMUCHIBAIONIA 0OPATHO MPOMOPIIUOHATBHYIO
3aBUCUMOCTH, €€ rpaduk. ['unepbora.
5.1.7 KBanparuunas ¢pynkmnus, e€ rpaduk. [Tlapadona. KoopnuaaTsr
BEPIIMHBI 11apaboJibl, OCb CHMMETPHH.
5.1.8 I'paduk GpyHKImm y = Vx.
5.1.9 I'paduk GyHKnun y = VX
5.1.10 I'paduk pyukiun y =|x|.
5.1.11 Hcnonp3oBanue rpadukoB GyHKINN 7151 pEICHHs] YpaBHEHUN
U CHUCTEM.
6 Koopaunarbl Ha NpAMON U NJIOCKOCTH.
6.1 Koopounammnasa npamas.
6.1.1 N3o06pakeHune ynces TOYKaMu KOOPAUHATHON PSIMOHA.
6.1.2 I'eomeTpuueckuii CMbICT MOIYJIS.
6.1.3 YHucnoBble TPOMEKYTKHU: UHTEPBAJL, OTPE3OK, JIyY.
6.2 exkapmoevl Koopounamoel Ha NJ1IOCKOCMU.
6.2.1 JlexapToBbI KOOPAUHATHI HA IIIOCKOCTH; KOOPAUHATHI TOUKH.
6.2.2 Koopaunatel cepeiuHbl OTpe3Ka.
6.2.3 dopmyna pacCTOSHUS MEXY ABYMS TOUKaMH IUIOCKOCTH.
6.2.4 YpaBHEHUE NPSAMOH, YIrI0BOU KO3 PUITUEHT NPSIMOiA,
YCJIOBHE NapaJuIeIbHOCTU MPSIMBIX.
6.2.5 VYpaBHEHHE OKPYKHOCTH.
6.2.6 I'padpuueckas mHTEpIIpeTalvsd YpaBHEHUN C JBYyMsI
IIEPEMEHHBIMU U UX CUCTEM.
6.2.7 I'paduueckas mHTEpHpeTaIMsi HEPABEHCTB
C ABYMs NIEPEMEHHBIMHU U UX CUCTEM.
7 I'eomerpus.
7.1 I'eomempuueckue guzypor u ux ceoiicmaa.
H3zmepenue ceomempuuecKux ey uH.
7.1.1 HauanbHble TOHATUS TEOMETPUH.
7.1.2 Vromn. [Ipsmoit yron. Octpsie U Tynible yriibl. BepTukaibHbIe U
CMEXKHBIE YIiIbl. buccekrpuca yria u e€ cBOMCTBA.
7.1.3 [Ipsimas. [TapaymiennbHOCTD U IEPIEHAUKYJISIPHOCTD IIPSIMBIX.
7.1.4 Otpe3ok. CBOMCTBO CEpEAMHHOrO NEPIIEHANKYISApA K
oTpe3Ky. llepnenauKynsip U HaKJIOHHAs K MPSIMOI.
7.1.5 [ToHsiTHE O TEOMETPUUECKOM MECTE TOUEK.
7.1.6 [Ipeo6pazoBanus minockoctH. JpmxeHus. CuMMeTpus.
7.2 TpeyzonvHuk.
7.2.1 Bricota, @ meagmana,  OuccekTpuca,  CpeAHss  JUHUSA
TPEYrOJIbHUKA; TOYKHU MepeceyeHust CEepEIMHHBIX

MEePHEHAUKYISIPOB, OUCCEKTPUC, MEJHaH, BBICOT WM HX
MPOJIOJIKEHUH.
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7.2.2 PaBHOOEIpEHHBIN U PABHOCTOPOHHUM TPEYTOJIHLHUKH.
CBoiicTBa 1 MpPHU3HAKU PAaBHOOEIPEHHOTO TPEYT OJILHUKA.
7.2.3 [IpssmoyronbHbIi TpeyroasHUK. Teopema [Iudaropa.
7.2.4 [Ipu3Haky paBeHCTBa TPEYTOJIbHUKOB.
7.2.5 HepaBeHCTBO TpeyroibHHKA.
7.2.6 CymMa yriioB TpeyrojbHUKA. BHENIHNE yIiibl TpEyTrOJIbHUKA.
7.2.7 3aBHCUMOCTb MEX/y BEJIMYMHAMU CTOPOH U YIJIOB
TPEyroJIbHUKA.
7.2.8 Teopema Daieca.
7.2.9 [Tomo6ue TpeyroabHUKOB, K03hpunuenT nogodus. [Ipusnaku
moao0usi TPEyroIbHUKOB.
7.2.10 Cunyc, KOCHUHYC, TAHT'€HC OCTPOT0 YTJjla IPsIMOYTOJIbHOIO
TpeyroybHuKa 1 yrioB ot 00 mo 180° -
7.2.11 Pemenne npsiMOyroyibHbIX TPEYrojabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TeopeMa KOCHHYCOB U
TEOpeMa CUHYCOB.
7.3 Mmnozoyzonvnuxu.
7.3.1 [Tapanenorpamm, €ero cCBOMCTBA U IIPU3HAKH.
7.3.2 [IpsiMOyTOJIBHUK, KBaApaT, pOMO, IX CBOMCTBA U TPU3HAKH.
7.3.3 Tpanenus, cpeHss IUHUS Tpaleluy; paBHOOEApEHHAs
Tpanenus.
7.3.4 CyMMa yriioB BBIITYKJIOTO MHOTOYTOJIbHHUKA.
7.3.5 IIpaBUIBHBIE MHOTOYI'OJIBHHUKH.
7.4 OKpyscHocme u Kpye.
7.4.1 LleHTpanbHbIi, BIUCAHHBIN YTOJI; BEJIMYMHA BOIUCAHHOTO YTJIA.
7.4.2 B3auMHoe pacnosioxxeHue npsiMoi U OKpY>KHOCTH, IBYX
OKPY>KHOCTEH.
7.4.3 KacarenpHas u cexymasi K OKpyKHOCTH; pABEHCTBO OTPE3KOB
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHON TOUKHU.
7.4.4 OKpy>XHOCTb, BIIICAHHAs B TPEYTOJIbHUK.
7.4.5 OKpy>KHOCTb, OMCAaHHAs OKOJIO TPEYrOJIbHHUKA.
7.4.6 BrincanHble 1 onMcaHHble OKPY>KHOCTH IPABUIILHOT'O
MHOTOYTOJIbHUKA.
7.5 H3mepenue ceomempuyeckux euyduH.
7.5.1 JlnnHa oTpes3ka, IMHA JIOMAaHOM, IIEPUMETP MHOTOYTOJIbHUKA.
PaccrostHue oT TOuku 10 NpSMON.
7.5.2 JImuHa OKpYKHOCTH.
7.5.3 I'panychHas mepa yriia, COOTBETCTBHE MEXKAY BEJIMYMHOM yrIiia
Y JUIMHOM IyT'Ml OKPY’KHOCTH.
7.5.4 [Tnomane u e€ croicTra. [Inomane npsiMOyroiapHUKA.
7.5.5 [Inomwaae maparenorpamma.
7.5.6 [Imomane Tpaneuunu.
7.5.7 [Lnomwaae TpeyrojapHUKA.
7.5.8 [Imomane kpyra, miIoMAAb CEKTOPA.
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7.5.9 DopmyIipl 00BEMA IPSIMOYTOIBHOTO MapaylJIeenuIea, Kyoa,
mapa.
7.6 Bexmopwl na niockocmu.
7.6.1 BekTop, nnrHa (MO1yJib) BEKTOpA.
7.6.2 PaBeHCTBO BEKTOPOB.
7.6.3 Omnepanuu Haja BEKTOpaMu (CyMMa BEKTOPOB, YMHOXKEHHUE
BEKTOpA Ha YUCJIO).
7.6.4 YToa Mexay BEKTOpaMH.
7.6.5 KonnuneapHsle BEKTOPBI, Pa3aoKEeHUE BEKTOPA 110 ABYM
HEKOJUITMHEAPHBIM BEKTOPaM.
7.6.6 Koopaunatel BekTopa.
7.6.7 CxansipHoe pou3BeeHUE BEKTOPOB
8 CraTucTuka v TeopHsi BepOSTHOCTEH.
8.1 Onucamenvnasa cmamucmuka.
8.1.1 [IpencraBienue naHHBIX B BUE TAOIUIL, AUArpaMM, rpadukosB.
8.1.2 Cpennue pe3yiabTaToB U3MEPEHUN.
8.2 Bepoamnuocme.
8.2.1 YactoTa COOBITHS, BEPOSITHOCTb.
8.2.2 PaBHOBO3MOKHBIE COOBITHS U TOJACUYET UX BEPOSITHOCTH.
8.2.3 [IpencraBieHne o reoMETPUUECKON BEPOSATHOCTH.
8.3 Komounamopuka.
8.3.1 Pemenne xoMOWMHATOPHBIX 3a/1a4: mepedOp BapUAHTOB,
KOMOMHATOPHOE MPaBUII0 YMHOKEHHUSI.
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