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Komuduxarop
3JICMEHTOB COACPKAHUSA, IPOBEPSIEMbIX HA OCHOBHOM I'OCYyJaPCTBEHHOM JK3aMeHe
no MATEMATHUKE

Komgudukarop 571eMEHTOB coOmep)KaHUS COCTaBICH Ha OCHOBE 0053aTEIbHOTO
MUHHMYMa COJAEpKAaHUS OCHOBHBIX OOpa30BATENbHBIX MPOrpaMM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB OCHOBHOW WIKOJBI M SABJIAETCS OOHMM H3 JOKYMEHTOB, OIIPEIEIISIOLINX
CTPYKTYpPY M COJEpKaHUE KOHTPOJIbHBIX H3MEPUTEIIBHBIX MAaTEPHUAIIOB.

Komundukarop saBisieTcs cucTeMaTu3npPOBAHHBIM NIEPEeYHEM TPeOOBaHU K YPOBHIO
IOATOTOBKU BBIIIYCKHUKOB M IIPOBEPAEMBIX JJIEMEHTOB COACPKAHUSI, B KOTOPOM
KaKIOMY OOBEKTY COOTBETCTBYET ONIPEICIIEHHBIN KOJI.

B nepBom cronbue Tabnuipl yKkazaHbl KOJBI pa3aeiaoB U TeM. Bo Bropom croinlre
yKa3aH KOJI 3JIEMEHTa COAEPKAHUSA, IJI1 KOTOPOr0 CO31al0TCsI IPOBEPOYHBIE 3a1aHHUS.

Kon Kon DJIeMeHThI COlepKAHNsA, IPOBepsieMble
pa3iesia KOHTPOJIMpYe- 3aJaHUA IK3aMEHALIMOHHOI PadoThL
MO0 dJIEMEeHTA
1 YucJia 1 BBIYUCJICHUSA.
1.1 Hamypanvnoie yucaa.
1.1.1 JlecsatuuHas cucreMa cuncinenus. Pumckas Hymepanus.
1.1.2 Apudmerndeckue AeHCTBHUS HAJl HATYPaJbHBIMHU YUCIaM
1.1.3 CreneHb ¢ HaTypaJIbHBIM [TI0KA3aTENEM.
1.1.4 JlenmumocTth HatypaibHbIX yucen. llpocTeie U cocTaBHBIE UHCA,
pa3yoKeHUe HaTypalIbHOTO YK ClIa Ha MPOCTHIC MHOKHUTETN
1.1.5 [Ipu3naku genumoctu Ha 2, 3, 5, 9, 10.
1.1.6 Hau6Gonpmuii 061uii 1enuTell 1 HAUMEHBIIee 0011ee KPaTHOE.
1.1.7 JleneHue ¢ ocTaTkoMm.
1.2 /Ipoou.
1.2.1 OObIKHOBEHHAs IPOOH, OCHOBHOE CBOMCTBO Apodu. CpaBHEHNE
npobeii.
1.2.2 Apudmerndeckue IeicTBUS C OOBIKHOBEHHBIMU IPOOSMU.
1.2.3 HaxosxneHne 4acTu OT 1I€JI0TO U IIEJIOrO IO €ro YacTH.
1.2.4 Jlecaruanas 1poOb, CpaBHEHHUE JECATHYHBIX IPOOEH.
1.2.5 Apudmerndeckue NeicTBUS C JeCITUIHBIMH IPOOSMHU.
1.2.6 [IpencraBienre necATUYHOW NpoOU B BHAE OOBIKHOBEHHOMH
IpoOu 1 OOBIKHOBEHHOU B BHJIC JECSITUIHOM.
1.3 Pauyuonanvuvie uucna
1.3.1 Llenpie uncna.
1.3.2 Monayib (abconroTHasI BETUYUHA) YUCTIA.
1.3.3 CpaBHeHHE palliOHAJIBHBIX YHCEL.
1.3.4 Apudmerndeckue IeicTBUS C pallMOHAIHLHBIMHU YHUCIIAMU.
1.3.5 CTelneHs ¢ LEJIbIM IOKa3aTeIeM.
1.3.6 UucnoBble BBIpaXKeHUs, TOPSAIOK AEHCTBUM B HUX,
WCIIOJIb30BaHUE CKOOOK. 3aKOHBI apu(METHUECKHUX JICHCTBHM.
1.4 Jeticmeumenvuvie uuca.
1.4.1 KBanparHslii KOpeHb U3 YHCIA.
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1.4.2 KopeHns TpeTneit crenenu.

1.4.3 Haxoxaenne npuOImKeHHOT0 3HaYE€HHS KOPHS.

1.44 3anuchk KOpHEH ¢ TOMOIIBIO CTETIEHU C IPOOHBIM MOKa3aTelIeM

1.4.5 [TonsitTue 00  wppanuoHanbHOM  uuciie.  JlecsTuuHbie
NPUOIIIKEHUST UPPAIMOHAIBHBIX uncen. JlelicTBUTENbHBIS
yuciIa Kak OECKOHEYHbBIE JIECSITUYHBIE APOOH.

1.4.6 CpaBHEHUE JIEICTBUTEIbHBIX YUCEIL.

1.5 H3zmepenus, npubdausicenus, oueHKu

1.5.1 Enuannel n3mMepeHust JUIMHBL, TUIOMaau, o0bEMa, MacCHI,
BPEMEHH, CKOPOCTH.

1.5.2 Pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MUpPaA (OT 2JIEMEHTAPHBIX
yactull 10 BceneHnHoil), IIUTEeIbHOCTD MPOLIECCOB B
OKpY>KaIoIeEM MHPE.

1.5.3 [IpencraBienne 3aBUCUMOCTH MEXY BEJTUUMHAMHU B BUIE
dhopmyr.

1.54 [TpouenTtsl. HaxoxkaeHnne nponeHTa OT BEJIMYMHBI U
BEJIMYUHBI 110 €€ NPOLICHTY.

1.5.5 OTtHollIeHne, BBIPAKEHUE OTHOLLIEHUS B IPOLIEHTAX.

1.5.6 [Tpornioprust. [IporopriroHansHas 1 0OpaTHO
MPOINOPLUHUOHAIBHAS 3aBUCUMOCTH.

1.5.7 Oxkpyrnenue yucen. [Ipukuaka u oneHka pe3yjbTaToB
BBIYMCIICHUN. BblJieieHre MHOXKUTEIIS] — CTEIIEHU JIECSATH B
3AMMCH YHCIIa

2 AuireOpanyecKkue BbIPasKeHUS
2.1 Bbykeennuvie gvipasricenus (evipasriceHus ¢ nepemeHHbIMuU)

2.1.1 BykBennsie BoipakeHus. YuciaoBoe 3HaueHNE OYKBEHHOTO
BBIPAXKECHUSI.

2.1.2 JlomycTuMble 3HAYEHUSI TIEPEMEHHBIX, BXOIAIIUX B
alnreOpandyecKue BBIPAKEHUSL.

2.1.3 IToncranoBKa BEIpa)KEHU I BMECTO IEPEMEHHBIX.

2.14 PaBeHcTBO OYKBEHHBIX BBIpaXKEHUU, TOKIECTBO.
[IpeoOpa3oBaHusi BEIpAKCHUM.

2.2 2.2.1 CBOICTBA CTENEHHU C LIEJIBIM II0KA3aTEJIEM.
2.3 Mmuozounenul.

2.3.1 MmuorouneH. CinoxeHue, BBIMUTAaHUE, YMHOXKEHUE
MHOT'O4WJIEHOB.

23.2 @opMyJIbl COKpAILIEHHOIO YMHOXEHHS: KBaJpaT CyMMbl U
KBaJIpaT pa3HOCTH; (popMysa pa3HOCTH KBaJPaTOB.

233 Paznoxkenue MHOrouj€eHa HAa MHOXKUTEIU

234 KBanparneii tpexunen. Teopema Buera. Pasnoxxenue
KBAaJPaTHOTO TPEX4JIeHA HA JTMHEHHbIE MHOXUTEIIH.

2.3.5 CreneHb 1 KOpeHb MHOTO4JIEHA C OJHOM EPEMEHHOM.

2.4 Anzebpauueckaa 0poos.

2.4.1 Anre6pandeckas Apo0s. CokparnieHne Apooe.

2.4.2 JleficTBus ¢ anreOpanyecKuMu IpoOsiMU.

2.4.3 ParmonanibHbIe BRIpOXKEHUS U UX TPEOOpa30OBaHMUSI.

2.5 2.5.1 CBolicTBa KBaJpaTHBIX KOPHEN U UX TPUMEHEHHE B
BBIYMCJICHUSIX.
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3 YpaBHeHUs U HEPABEHCTBA.
3.1 Ypaenenus.
3.1.1 YpaBHEHHE C OTHOM NEPEMEHHON, KOPEHb YPAaBHEHMUS.
3.1.2 JIuneliHOE ypaBHEHHE.
3.1.3 KBanpatnoe ypaBHenue, popmyia KOpHEH KBaAPaTHOTO
VDaBHEHHSL.
3.1.4 Pemenue panmoHanbHbIX YpaBHEHUIA.
3.1.5 IIpumeps! pemieHnss ypaBHEHUM BBICIIUX CTeneHel. Penienue
YPaBHEHHM METOJOM 3aMEHbl IlepeMeHHOU. Pemenue
YpaBHEHU METOJOM Pa3JIOKEHHSI HA MHOXKUTEIH.
3.1.6 VYpaBHEHUE ¢ ABYyMs NEPEMEHHBIMH; PELICHHUE yPaBHEHUS C
IBYMsI TIEPEMEHHBIMU.
3.1.7 Cucrema ypaBHEHMI; pEIIEHNE CUCTEMBI.
3.1.8 Cucrema JByX JIMHEHHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMU;
pelIeHne NoICTaHOBKOU U alNTreOpandecKuM CI0KECHUEM.
3.1.9 YpaBHEHHE C HECKOJIBKUMU I1IEPEMEHHBIMU.
3.1.10 Pemenue npocrelmmx HETMHEUHBIX CUCTEM.
3.2 Hepagencmea.
3.2.1 YucoBble HEpaBEHCTBA U UX CBOMCTBA.
322 HepasenctBo ¢ onHoi nepemeHHo. Pemenne HepaBeHcTBA.
323 JInnelHbIe HEpaBEHCTBA C OJTHOM IEPEMEHHOM.
3.2.4 Cucrembl TMHEMHBIX HEPABEHCTB.
3.2.5 KBagparHble HepaBeHCTBa.
3.3 Texcmoeguie 3a0auu.
3.3.1 Pemenmne TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITIOCOOOM.
3.3.2 Penienmne TEKCTOBBIX 33/1a4 aireOpandecKuM CIIOCOOOM.
4 YucioBble MOC/I€10BATEILHOCTH.
4.1 4.1.1 Ilonarne mociaenoBaTeIbHOCTH.
4.2 Apugpmemuueckasn u ceomempuieckas nNpozpeccuu.
4.2.1 Apudmernyeckas nporpeccus. @opmyia o0mero uieHa
apu(METHIECKON IMPOTPECCHH.
4.2.2 dopmyna CyMMBI IEPBBIX HECKOJIBbKUX YJICHOB
apu(pMETHIECKON MPOTPECCUH.
4.2.3 ['eomeTrpuueckast mporpeccusi. @opmyna o0mIero ieHa
Ir€OMETPUUYECKON ITPOTrPECCUM.
4.2.4 dopMmysa CyMMBI MEPBBIX HECKOIBKHUX YWIECHOB
reOMETPUYECKON IPOIPECCHUH.
4.2.5 CI10KHbIE NPOLIEHTHI.
5 DOyHKUUH.
5.1 Yucnoswvie pynkyuu.
5.1.1 [Tonsarue ¢pynkmuu. O0nacTh onpeneneHus GyHKIHH.
Cnoco0sbl 3amanus GyHKIHH.
5.1.2 I'paduk ¢ynkumm, Bo3pacTanne © yObIBaHHE (PYHKINH,

HauOoJbpIIee W HaWMEHbIIee 3HAaYeHUs QYyHKUUH, HYIU
(yHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, YTEHHE IPaUKOB
(G yHKIHH.
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5.1.3 [Tpumepsl rpaduuecKux 3aBUCUMOCTEH, OTPAXKAIOIIUX
peajibHbIE TTPOLIECCHI.
5.1.4 @yHKIMSA, ONMCHIBAIOLIAS IPSAMYIO IPOIOPLIHOHAIBHYIO
3aBUCHMOCTb, €& rpaduk.
5.1.5 Jluneiinas ¢pyHKms, e€ rpaduk, reOMeTPUIECKUNA CMBICIT
Ko3(ppunmeHToB
5.1.6 O yHKIHSI, ONMUCHIBAIOIIAst 00PaTHO MPONOPIIMOHATHHYTO
3aBHCUMOCTH, €€ rpaduk. ['mnepOona.
5.1.7 KBanpartnunas ¢pynkuwms, e€ rpaduk. [Tapadoma. KoopauaaTs
BEPIINUHBI Tapad0Ibl, 0Ch CHMMETPHH.
5.1.8 Ipadux pyskmun y = VX.
5.1.9 I'pacduk Gynkmun y = Vx
5.1.10 ['padux dyukimu y =|x|.
5.1.11 Hcnonp3oBanue rpadpukoB GyHKIUN 17151 pEIICHUs] YpaBHEHUN
U CUCTEM.
6 KoopaunaTsl Ha nNpsiMOii U JIOCKOCTH.
6.1 Koopounamnaa npamas.
6.1.1 N3o0pakenune yncen TOYKaMu KOOPANHATHOU MPSIMOTA.
6.1.2 I'eomeTpuueckuii CMbICT MOYJISL.
6.1.3 YucioBble TPOMEXKYTKH: HHTEPBAJ, OTPE30K, JIyY.
6.2 Jlexapmoevt Koopounameul Ha NIOCKOCHU.
6.2.1 JlexkapTOoBbI KOOPAMHATHI HA INIOCKOCTH; KOOPAMHATHI TOYKH.
6.2.2 Koopaunatel cepeinHbI OTpe3Ka.
6.2.3 dopmyiia pacCTOSIHUAS MEXKAY ABYMs TOYKAMHU IUNIOCKOCTH.
6.2.4 YpaBHEHUE NPAMOI1, YTI0BOH KOA()PULIHMEHT MPSIMOH,
YCIIOBHE NAapaJuIeIbHOCTU MPSIMBIX.
6.2.5 VYpaBHEHHE OKPYKHOCTH.
6.2.6 I'paduyeckas nHTEpHIpETaIUsl YPABHEHUN C IBYMS
IIEPEMEHHBIMU U UX CHUCTEM.
6.2.7 I'paduyeckas maTEpHIpeTalINsl HEPABEHCTB
C JBYMS IEPEMEHHBIMU U UX CHUCTEM.
7 I'eomeTpus.
7.1 I'eomempuueckue guzypol u ux ceoiicmea.
U3z mepenue ceomempuueckux eeudun.
7.1.1 HavanpHble NOHATHSA TEOMETPHUH.
7.1.2 Vron. [Ipamoii yros. OcTpele U Tynble Yribl. BepTukaibHbie u
CMEXHBIE YIibl. buccexkrpuca yria u e€ CBOMCTBA.
7.1.3 [Ipsimas. IlapaiuienbHOCTB U IEPIEHAUKYIIIPHOCTD MPSIMBIX.
7.1.4 Otpe3ok. CBOICTBO CEPEAMHHOIO NEPIIEHAUKYJIISIpA K
oTpe3Ky. llepneHnuKynsap 1 HaKJIOHHAs K MPSIMOM.
7.1.5 [ToHsITHE O rEOMETPUUYECKOM MECTE TOYEK.
7.1.6 [IpeoOpa3zoBanus IockoCcTH. [IBrkeruss. CUMMETpHS.
7.2 Tpeyzonvnuk.
7.2.1 Bricora, @ menmana, Ouccekrpuca, CpelHsss  JIMHUS
TPEYTroJIbHUKA; TOYKH NepeceYeHust CepEeIMHHBIX

MEePIEHINKYJIAPOB, OWCCEKTpUC, MEIHWaH, BBICOT WIH HX
NPOJIOJKEHU .
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7.2.2 PaBHOOEIpEeHHBIN 1 PABHOCTOPOHHUN TPEYTOJIBHUKH.
CBoiicTBa 1 TPHU3HAKK PAaBHOOEIPEHHOTO TPEYTOIHLHUKA.
7.2.3 [IpsimoyronbHbIN TpeyroabHuK. Teopema [Iudaropa.
7.2.4 IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB.
7.2.5 HepaBeHcTBO TpeyrosibHHUKA.
7.2.6 CymMa yri1ioB TpeyrojibHUKa. BHELIHUE yIiibl TpEeyroJibHUKA.
7.2.7 3aBHCHUMOCTB MEK/1y BEIMUMHAMU CTOPOH U YIJIOB
TpPEyTOJbHUKA.
7.2.8 Teopema Pareca.
7.2.9 [Tonobue TpeyroasHUKOB, K03 punment nogoowus. [IpusHaku
moA00HsI TPEYTOILHUKOB.
7.2.10 CuHyc, KOCHUHYC, TAHI'€HC OCTPOr0 YIia IPsMOYTOJIbHOTO
TpeyroibHuka u yrios ot 0° qo 1800 -
7.2.11 Pemienne npsiMOyroyibHbIX TPEYroabHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOKAECTBO. TeopemMa KOCUHYCOB U
TEOpEeMa CUHYCOB.
7.3 Mmuozoyzonvnuku.
7.3.1 [Tapannemorpamm, ero CBOMCTBA U IPU3HAKMU.
7.3.2 [IpssMOyTONBHUK, KBaApPaT, pOMO, UX CBOWCTBA U IPU3HAKHU.
7.3.3 Tpanenust, cpeaHsIs IMHUS TPANICIIUN; paBHOOSApEeHHAS
Tparnenus.
7.3.4 CymMa yTi10B BBIITYKJIOTO MHOTOYTOJIbHUKA.
7.3.5 IIpaBriIbHBIE MHOTOYTOJIBHHUKHU.
7.4 OKpyosicnocmsb u Kpye.
7.4.1 LleHTpasibHbBIN, BOUCAHHBIN YTOJI; BEJIMYHHA BIIMCAHHOTO yTJIa.
7.4.2 BzaumHoe pacnonoxxeHue npsiMoi U OKPYKHOCTH, ABYX
OKPYKHOCTE.
7.4.3 KacarenpHas n cekymasi K OKpy>KHOCTH; PAaBEHCTBO OTPE3KOB
KacaTeIbHBIX, TPOBEAEHHBIX U3 OJHON TOYKH.
7.4.4 OKpY’>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK.
7.4.5 OKpyKHOCTb, OITMCaHHAsI OKOJIO TPEYTOJIbHUKA.
7.4.6 BrucanHblie u onricaHHBIE OKPYKHOCTH MPABUIBLHOTO
MHOTOYT OJIbHHKA.
7.5 H3mepenue ceomempuueckux 6euduH.
7.5.1 JlmnHa oTpes3ka, JJIMHA JIOMaHOM, IEPUMETP MHOTIOYTOJIbHUKA.
PaccrosiHue OT TOYKH A0 NPSIMOM.
7.5.2 JInHa OKpY’KHOCTH.
7.5.3 I'panycHas mepa yriia, COOTBETCTBHE MEXKIY BEIWYMHOM yIuia
1 JJIUHOM TyTH OKPY>KHOCTH.
7.5.4 [Tnomane u e€ croicta. [Inonaae npsiMOyToJIbHUKA.
7.5.5 [Imomanpe mapasienorpamma.
7.5.6 [Tnomane Tpanenuu.
7.5.7 [Inomane TpeyroiapHUKA.
7.5.8 [Inomane kpyra, miomaas CEKTopa.
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7.5.9 ®opmyIbl 00bEMA MPSIMOYTOIBHOTO MapaJlIeIenuIiea, Kyoa,
miapa.
7.6 Bexmopuwt na niockocmu.
7.6.1 Bekrop, anuHa (Moayb) BEKTOpA.
7.6.2 PaBeHCTBO BEKTOPOB.
7.6.3 Onepanyu HaJl BEKTOpaMH (CyMMa BEKTOPOB, YMHOXKEHHE
BEKTOpA Ha YMUCJIO).
7.6.4 VYron Mexay BEKTOpaMHu.
7.6.5 KosnnuueapHsle BEKTOPBI, pa3ioKeHUe BEKTOPA 10 ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.
7.6.6 Koopaunatel BekTopa.
7.6.7 CkansipHO€ MPOU3BEJICHUE BEKTOPOB
8 CTaTucTHKA U TEOpUsl BEPOSITHOCTEI.
8.1 Onucamenvnaa cmamucmuxa.
8.1.1 [IpencraBienre qaHHBIX B BUAE TAOJIHII, JUarpaMm, rpaduKos.
8.1.2 CpenHue pe3ynbTaToB U3MEPEHU.
8.2 Bepoamnocmeo.
8.2.1 YacToTa cOOBITHSI, BEPOSITHOCTb.
8.2.2 PaBHOBO3MOKHBIE COOBITHSI U TIOJCYET UX BEPOSITHOCTH.
8.2.3 [IpencraBiieHne o reOMETPUUECKON BEPOATHOCTH.
8.3 Komoéunamopuka.
8.3.1 Pemenune koMOMHATOPHBIX 337a4: Nepedop BapHaHTOB,
KOMOMHATOPHOE MPABUIIO YMHOKCHHS.
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