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HOACHUTEJIBHASA 3AIINCKA

[TpuopuTteTHRIMU IEAIMU O0YUECHHSI MaTeMaTUKe B 5—6 Kilaccax sIBIASIOTCS:

e TMpOAOJDKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMATHUYECKUX TMOHSATUM
(yucno, BeNMYMHA, TeoMeTpuueckas (¢urypa), 00ecleunBarOIUX
MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMaTUYECKOTrO 00pa3oBaHUS
oOyyarommxcs;

e Pa3BUTHUE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUatOmmXcs,
MO3HABATEILHON AKTUBHOCTH, HCCJIEAOBATEIbCKUX YMEHMM, MHTEpeca K
U3YUYEHUI0 MAaTEMAaTHUKH;

e TMOJBEICHUE OOYYAIONTUXCSl HA JOCTYIIHOM JIJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTHUKH U OKPYIKAIOIIEr0 MUPA;

e (QopmupoBaHue GyHKIIMOHATIBHON MAaTEMAaTUYECKOU IPAMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTeMaTH4YeCKHE OOBEKThI B PEATbHBIX KU3HEHHBIX
CUTyaIlUsX, MPUMEHSITh OCBOCHHBIC YMEHHS JJIi PEIICHHUS MPaKTUKO-
OPUEHTHPOBAHHBIX 3aj1a4, HHTEPIPETUPOBAThH MOJIYUYEHHBIE PE3YIbTaThl U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JMHUM COJAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apuQMeTHiecKas 1 TeOMeTpUIecKasi, KOTOpbIe pa3BUBAIOTCS MapauIeNbHO, KaxXaas
B COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi,
a B TECHOM KOHTAKT€ U B3aUMOJIEUCTBUU. TaKkKe B Kypce MaTeMaTUKH IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMHUCATENbHON CTATUCTHKHY.

N3yuyenue apupmeTnyeckoro marepuaia HAUMHAETCS CO CUCTeMaTH3aluu U
pa3BUTHA 3HAHHMI O HATypaJbHBIX YMCIIAX, MOJYYECHHBIX HA YPOBHE HAYaJIbHOTO
oO1mrero odpa3zoBanus. [Ipu 3TOM coBepIIEeHCTBOBAHNE BEIUUCIUTEILHON TEXHUKHU U
dbopMHUpOBaHUE HOBBIX TEOPETHUECKHX 3HAHUW COYETAETCS C Pa3BUTHEM
BBIUUCTUTEIBHOW KYJIBTYPhl, B YaCTHOCTH C OOyYEHHEM MPOCTEHIIUM HpuéMam
OPUKUJIKK U OLIEHKU PE3yJIbTAaTOB BBIYMCIEHUN. V3ydueHue HaTypaiabHBIX YHCEN
IpOJIOJKAaeTcsl B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMH MOHSTUSMH TEOPHUH
JETUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX W JECATUYHBIX IpOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM Tall B OCBOSHUU APOOEH, KOTJja MIPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJESIMU, MOHATUAMU TeMbI. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeil B TOJIHOM 00BEME MPEIIMISCTBYET H3YUYSHHIO JECATHYHBIX IPOOCH, UTO
1eJIeco00pa3HO € TOYKM 3PEHUsSl JIOTUKM M3JI0XKEHHUS YHCIOBOW JIMHUHU, KOTAa
NpaBWIa JEHCTBUMN C TIECITHUYHBIMHU TPOOSIMU MOYKHO 0OOCHOBATH YK€ N3BECTHBIMU
ANTOPUTMAMH BBITIOJTHEHUS IEUCTBUM C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C
JNECATUYHBIMU JPOOSIMU PACIIUPUT BO3ZMOKHOCTHU JIJIsl IOHUMAHUST 00Yy4arOIIUMUCS
MIPUKJIATHOTO MPUMEHEHUS HOBOU 3aMUCH MPU U3YUEHUHU JPYTUX IPEAMETOB U MPU
MIPAKTUYECKOM HCIOJb30BaHuU. K 6 Kiaccy OTHECEH BTOPOW ATall B U3YyUYECHUU



npoOeil, THae NPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHus JApoOEH, OCBOCHHE HOBBIX BBIYUCIHUTEIBHBIX AaJITOPUTMOB,
OTTaYMBAaHUE TEXHUKM BBIYUCICHUNA, B TOM YHUCIIE 3HAYEHUU BBIPAKCHUN,
cojiepKallluX U OOBIKHOBEHHBIE, W JECATHUYHBIC IpOOU, YCTAHOBJIEHUE CBS3EH
MEXy HUMH, paCCMOTPEHHE MTPUEMOB peIlIeHU 3a7a4 Ha TpooOu. B Hauane 6 kinacca
IIPOMCXOJIUT 3HAKOMCTBO C TIOHATUEM ITPOLIEHTA.

OcoOEHHOCTBIO U3YUEHUS TTOJIOKUTEIBHBIX U OTPUIIATEIIBHBIX YUCET SIBISIETCS
TO, YTO OHU TaKX€ MOTYT pacCMaTPpHUBATHCS B HECKOJBKO 3TamoB. B 6 kiacce B
Hayayie u3ydyeHust TeMbl «l10n0KUTENbHbIE U OTPULATEIBHBIE YUCIIA» BBIACISACTCA
noarema «llenpie yncia», B pamKax KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU
YUCIaMM M JICUCTBUSIMU C TIOJIOKUTEIBHBIMA U OTPULIATEIbHBIMU UYHCJIAMU
MIPOMCXOJUT Ha OCHOBE COJIEPKATEIBHOTO MOAX0/1a. ITO MO3BOISET HA JOCTYITHOM
YPOBHE TMIO3HAKOMUTH OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMHU OCHOBHBIMU
MNOHATUSIMH TE€MbI, B TOM YHUCJI€ W C MpaBUJIaMH 3HAKOB IMpPHU BBINOJIHEHUU
apupMeTHUeCKUX JedcTBUil. M3yueHue palMoHaNIBHBIX 4YHCENT Ha JTOM HE
3aKOHYMTCS, a OyACT MPOJO0JDKEHO B Kypce alre0psl 7 Kiacca.

[Ipu oOydeHHMHM pernIeHHI0 TEKCTOBBIX 3a7a4 B 5—6 Ki1accax HCIOJIB3YIOTCS
apupmMeTrueckue npuémsl pemieHus. [Ipu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B
5—6 KJaccax pacCMaTpUBAIOTCA TEKCTOBBIE 3a7a4M CJIECAYIOIIUX BUAOB: 33/Ja4M Ha
NBIDKCHHME, Ha 4YacTH, Ha TIOKYIIKH, Ha paboTy U MPOU3BOAUTEIHLHOCTh, Ha
IIPOIICHTHI, HA OTHOIICHUS U TIporopiiuu. O0ydaronmecs: 3HaKOMSTCS ¢ TpUEMaMu
pelieHus 3ajad  1mepedopoM BO3MOXKHBIX BapHaHTOB, ydwaTcs paboTath C
uH(dOopMaIKen, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JUATPAMM.

B  mporpamme  ydebHoro kypca «MareMartuka» — NPEIyCMOTPEHO
dbopMupoBaHue MPONEACBTUUECKUX anreOpanyeckux mpencraBieHui. bykBa kak
CHUMBOJI HEKOTOPOTO YMCJIa B 3aBUCHMOCTH OT MAaT€MaTH4YECKOIO0 KOHTEKCTa
BBOJUTCS IIOCTENICHHO. DyKBEHHAass CHMBOJIMKA IIMPOKO HCIOJB3YETCS IPEKIC
BCETO JIJIS 3aIMCH OOIINX YTBEPKICHUHN U MPEJI0KESHHM, POpMYII, B YaCTHOCTH JIJIst
BBIYHCJICHUSI TEOMETPUUECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YUCIA.

B mnporpamme ydebHOro kypca «MaremaTuka» IpeiCTaBieHA HarIsaHas
reOMETpH, HampaBJICHHAS Ha pa3BUTHE o0pa3Horo MBILLICHUS,
IPOCTPAHCTBEHHOI'O BOOOPaKECHUS, H300pa3UTEILHBIX YMEHHUA. DTO BaXKHBIN 3Tall
B M3YYEHHUM T€OMETPHH, KOTOPBIA OCYIIECCTBIAETCS Ha HAIJISITHO-TTPAKTHUYECKOM
YPOBHE, OMUPAETCS Ha HAIVISAHO-00pA3HOE MBINUICHHE 00ydaronuxcs. bomblnas
pOJdb  OTBOAWUTCS  MPAKTUYECKOW  JIESATECIIBHOCTH, OMBITY, OKCIIEPUMEHTY,
MozenupoBanuio. OO0ydJaronIuecss 3HAKOMATCS ¢ T€OMETPHUSCKUMHU (UTypaMHu Ha
IJIOCKOCTH W B TIPOCTPAHCTBE, ¢ MX IPOCTCHIIMMHU KOH(MUTYpaIUSIMH, ydaTcs
n300pakaTh WX HA HEJIWHOBAHHOM W KjeTyaTod Oymare, paccMaTpUBAIOT HX
MpOCTEUIIINE CBOMCTBA. B mpolecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIy4YeHHbIE OO0Yy4YalroIIMMUCS Ha YPOBHE HAudalbHOIO oO0mIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY MjaHy B 5—6 Kjaccax HM3y4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MaTeMaTuka», KOTOpBIM BKIIOYAET apU(PMETHYECKUd Marepuan H
HaIJAHYI0 TEOMETPHIO, a TakXKe MpPONEAEBTUUECKUE CBEACHHUS U3 anreOphl,
AJIEMEHTHI JIOTUKU U Hayalla OMUCATEIbHOW CTAaTUCTUKH.

Ha usyuenne yueOHoro xypca «MartemaTtuka» orBoautca 357 yacoB: B 5.5
kimacce — 187 4dacoB (5,5 gacoB B Hemeno), B 6 kimacce — 170 gacoB (5 gacoB B
HEJICITIO).



COAEPXAHUE OBYUYEHUA
5 KITIACC

HarypajbHble unc/ia v HYJIb

Harypansnoe umncno. Psa narypanbnbix uucen. Yucno 0. M3oOpaxenue
HATypaJbHBIX YHCEJ TOUKAMHU Ha KOOPAMHATHOW (UMCIIOBOM) MPSMOM.

[lozurmonnass cucrtemMa cuuciieHus. Pumckas Hymepauus Kak MpUMeEp
HETMO3UIIMOHHOW CUCTEMBI CUUCIICHUS. JlecaThuuHasi cUCTEMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHUCEJ, CPABHEHHUE HATYPaJIbHBIX YUCET C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCed.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJISI TIPU CIIOXKEHUU. Brruntanue
KaK JeicTBHe, 0OpaTHOE CIOKEHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HYJISI U €IMHUIIBI P YMHOXKEHUH. JeJleHne Kak JelicTBre, 00paTHOE YMHOXKEHHUIO.
KoMnonentsl  gencTBUM, CBA3b MEXAy HuMH. [IpoBepka  pe3yibrara
apuMeTHIECKOTO JelcTBUA. llepemecTuTeTbHOE M COYETATENIBHOE CBOWCTBA
(3aKOHBI) CJIOKEHUS W YMHOXCHHS, PACHpPENCIUTEeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OyKB Jj1si 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aHCH
CBOMCTB apu(PMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHbBIE YHWCIA, pa3jioKeHHe Ha MHOoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHp C HaTypaJbHBIM MOKa3aTeJeM. 3aluCh 4YHUCIa B BHJE CYMMBbI
pa3psAIHBIX CIaracMbiX.

YucioBoe BbIpakeHUE. BpIUKCIEHHE 3HAYEHUW YMCIOBBIX BBIPAKECHUI,
NOPSAOK  BBIIOJIHEHMS  JeWcTBUM.  Mcmonb3oBaHME  NpU  BBIYMCICHUSX
NEPEMECTUTENIBHOTO M COYETAaTEJIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U
YMHOKEHUS, PACIPEAEIUTENBHOTO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3alMCH  YacTH  BEIIMYMHBLL
OO6bikHOBEeHHBIE MpoOu. [IpaBuiibHBIE U HEMPaBMIIbHBIE ApoOHu. CMemanHas Apoob,
NpEe/ICTaBlIeHNE CMEIIAHHON ApoOM B BUJE HEMPaBWIHLHOW NpoOM W BBHIICIICHUE
IIEJION YacTH YMciia U3 HeMpPaBWIBHON ApoOu. M3o00paxkenue apobeit Toukamu Ha
yucaoBo npsmoii. OcCHOBHOE cBOMCTBO apoou. CokparieHnue apooei. [Ipusenenue
IpoOu K HOBOMY 3HameHaTenmo. CpaBHEHUE APOOEii.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe Tpobu. HaxoxaeHne 9acT 1eI0ro  mesioro Mo ero 4acTH.

Hecstuunas 3amuch ApooOeit. [lpeacraBnenne AecATUYHONW IpoOW B BHIE
0oObIKHOBEHHOM. WM300paxeHune MneCATUYHBIX JpoOe TOYKaMu Ha YHUCIOBOM
npsiMoi. CpaBHEHHUE JIECSITUUYHBIX APOOEH.



Apudpmernyeckue JOEUCTBUS € JAECATHYHBIMH Jpo0siMu. OKpyrieHue
JECATUYHBIX IPOOEH.

Pemienue TekCcTOBBIX 3a/1a4

Pemenune TekcTOBBIX 3amay  apudmeTnyeckuMm  crnocoboM. Pemenue
Joruyeckux 3aaad. Pemienue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapUAHTOB.
Hcnonb3oBanue npu perieHuu 3a1a4 TaOIuI] U CXEM.

Pemenne 3amay, copepKallMX 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIWYWHBI:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, LE€HA, KOJHWYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUs: MacChl, 00bEMa, LIEHbI, pACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEKITY
€IUHULAMHU U3MEPEHUS KaKI0M BETUYUHBI.

Pemenne oCHOBHBIX 3a71a4 HA JIPOOU.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOUYATHIX AUATPAMM.

Harusaanas reomerpus

Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOyT'OJIbHUK, OKPYKHOCTb, KpyT. YT0i1. [Ipsamon,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[IuHa J0oMaHO#, nepumeTp
MHOTOyroJjibHUKa. MI3MepeHne U nocTpoeHue yIiioB ¢ MOMONIBI0 TPAHCIIOPTHUPA.

Harnsnaele mnpenctaBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBAJPaT, TPEYTOJIbHUK, O PAaBEHCTBE (hUryp.

N3o6paxxenune ¢uryp, B ToM uucie Ha kierdaroid Oymare. Iloctpoenue
KoH(Urypanuid u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJITWHOBAHHOW W KJIETYATOM
O6ymare. Micnosib30BaHe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAJApaTa.

[Inomans nOpsIMOYroJbHUKA W  MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJIBLHUKOB, B TOM 4YHCle (HUTYyp, H300paKEHHBIX Ha KIeT4aTol Oymare.
Enununel uamepeHus miomaim.

Harnsinaple pecTaBlieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIH
napajienenunen, — kKy0, — MHOrorpaHHuku.  M3oOpakeHne  MpOCTEHIIHX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamnenenumnena. Co3maHue Mojeseit
MHOT'OTPaHHUKOB (M3 OyMaru, IpoBOJIOKH, INIACTUIIMHA U IPYTHX MATEPUAJIOB).

OO6béM mnpsMOyroJpHOro mapasuienenunena, kyba. Eaununel uzmepeHus

00BéMa.
6 KJIACC

HarypaabHble ynucaa

ApudmMernyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATYpPaTbHBIMH YHCIIAMH.
UucrnoBble  BBIPAXKEHUS, TOPSAOK  JIEWCTBUN,  HWCIOJB30BAHWE  CKOOOK.
Hcnonb3oBanre npu BEIYUCIEHUSX TIEPEMECTUTEIIBHOTO U COYETATEIIbHOTO CBOKCTB
CJIO’KEHUS ¥ YMHOXKEHUSI, PACTIPEICIIUTENIBHOIO CBOMCTBA YMHOXKEHUS. OKpyTJIeHHE
HATypaJbHBIX YUCEIL



JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEEe
oO1ree kpaTHoe. [lenMMocTh CyMMBI M pOoU3BeeHus. JleneHre ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsigounBanue Apooeil. Pemenue 3a1a4 Ha HAXOXKACHUE YACTH OT
[EeJOro M ILEeNOoro Mo ero yactu. J[poOHoe 4Yucio Kak pe3yibTaT JeeHUs.
[IpencraBnenue AecATUYHON IpoOU B BUAE OOBIKHOBEHHON POOU U BO3ZMOXKHOCTD
npescTaBieHus: OObIKHOBEHHOM JApoOU B BUJE AECATUUHOM. [lecaTnuunbie 1podu u
MeTpudeckasi cucteMa Mep. ApupMeTHYECKHUE ISUCTBUS U YUCIIOBBIC BBIPAKCHHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[TpumMeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue npoiieHTa. BeruuciaeHre nporeHTa oT BETMYUHBI U BEJIMYUHBI 110 €€
MPOIICHTY. BhIpakeHUE MPOIEHTOB JACCATUYHBIMU JpoOsimMu. PemieHue 3agad Ha
MPOIICHTHI. BhIpakeHre OTHOIIEHUS BETMYUH B MPOIICHTAX.

IHonoxuTebHBIE M OTPUIIATEIbHBIE YHCIA

[lonoxuTenbHble U OTpUIlaTeNbHble yucia. Llenbie yucna. Moaynp uucia,
reoMeTpuyecKass HMHTepIpeTanuss Moayis uucia. M3o0paxeHnue wyucen Ha
KOOpAMHATHOM  mpsiMod.  YwucinoBble  mnpoMexyTku. CpaBHEHUE  yuCel.
ApudmMernyeckue NeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATENbHBIMU YHCIIAMHU.

[IpssiMoyTOJIBHAST cCUCTEMA KOOPJIMHAT Ha IJIOCKOCTU. KoopAamHaTel TOUKM Ha
IUIOCKOCTH, a0cuucca U opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OyKB 7S 3aIIMCH MAaTEMAaTHUYECKUX BBIPAKEHUH U MTPETIOKCHHM.
CroiicTBa apudmeTndecknx JIeUcTBUN. ByKBEHHBIC BBIPAKCHHS W YHCIIOBBIC
NOJICTAaHOBKH. ByKBEHHBIE paBEHCTBAa, HaXOXKJIECHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyiibl, HOpMyYITBI IEPUMETPA U TUIOLIAIU MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEmMa
napajuiesienunena u Kyoa.

Pelnenye TeKCTOBBIX 3a/1a4

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocobom. Pemienwue
Joruveckux 3agad. Pemenue 3amay nepebopoM Bcex BO3MOKHBIX BAPHAHTOB.

Pemiennie 3amay, cojaepKalluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEITLHOCT, BpeMs, O00BEM paboTel. EAWHUII W3MEpeHHs: MAaccChl,
CTOMMOCTH, PACCTOSIHUSA, BpEMEHH, CKOPOCTH. CBSA3b MEXKY €IMHUIIAMU U3MEPEHUS
Ka)XK101 BEJIMYHNHEL.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIMOHAIBHOCTHIO
BEJIMYUH, MTPOIICHTAMU; PELICHUE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLECHTHI.



OueHka W TpUKUAKA, OKpyIrJeHHe pe3ynbTara. CocTaBieHHe OYKBEHHBIX
BBIPAXCHUH 110 YCIOBUIO 3a1a4H.

[IpencraBieHne JaHHBIX C MOMOUIbIO Tabauu U nuarpamm. CrtonOyatble
JIarpaMMBbl: YTEHUE U NTOCTPOEHHE. UTEeHNE KPYTOBBIX THATPAMM.

Harusanas reomerpus

Harnsinuele mnpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, mpsiMas,
OTpE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOJIBHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnoniokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, NapajlielIbHbIE
npsMbIE, MEPHNEHAUKYJPHBIE MpsMble. V3MepeHHe pacCTOSIHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH A0 MPAMOM, IJIMHA MAPILIPYTa HA KBAIPATHOM CETKE.

N3mepenne M MNOCTpOEHHE YIJIOB C IOMOUIBIO TpaHcnopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSAMOYTOJIBHBIM, TYIOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOabHUK, IpUMEPbI
YETBIPEXYTOJIBHUKOB. [IpAMOYyronbHUK, KBaApaT: UCIOIb30BAHUE CBOICTB CTOPOH,
yriaoB, auaroHanei. M3oOpaxeHue reomerpuyeckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJNb30BAaHMEM LHUPKYJS, JMHEWKH, YroJbHHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieT4yaTon Oymare.

[lepumetp MHoroyronpHuka. [loHsTue tuIOmaAM (QUTYpPHI, EIUHUIIBI
u3Mepenus miomaau. [pubnmxEnHoe naMepenue miomanu Guryp, B ToM 4ucie Ha
kBajgpaTHOU ceTke. [IpubnmxénHoe M3MepeHue UIMHBI OKPYKHOCTH, IUIONIAIH
Kpyra.

CumMmeTpusi: IeHTpalibHAs!, OCEBasl U 3€pKajibHasi CHAMMETPUHU.

[TocTpoenue CUMMETPUYHBIX QUTYD.

Harnsinaeie npeacTaBieHus 0 IpOCTPAHCTBEHHBIX (PUTypax: mapasuienenumnes,
KyO0, mpu3Ma, TUpamMuaa, KOHYC, MWIMHIAp, map u cdepa. HM3obpaxeHue
npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IHJIWHIpA H
koHyca. Co3manue Mojenei MpOCTPAaHCTBEHHBIX GuUryp (M3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U APYTUX MaTEPUAIOB).

[TonssitTne o00BEMa, eauHUIBI H3MepeHUus o00béMa. OOBEM NTPAMOYTOIHLHOTO
napajuienenurena, Kyoa.
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Yucia v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEXOJ OT OXHON (DOpMBI 3amucu
npobeit k apyroi. IloHsATHE parMOHAIBLHOTO UYHCIIA, 3alKCh, CPAaBHCHUE,
YIOPSAIOYMBAHUE  pAIlMOHATIBHBIX 4Hcel. Apudmerudeckue ACHCTBUSA C



palMoOHANIBHBIMK YuciaaMu. Pemienne 3amad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpoOHu.

CreneHb C HaTypajJbHBIM [OKa3aTEJNEeM: OIpejaesieHne, MNpeoOpa3oBaHUe
BBIPOXKCHUN Ha OCHOBE OMpEIENICHUs], 3aNTUCh 00NbIINX uncel. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U IpoOU B BHJE MPOLEHTOB. TpyU OCHOBHBIE 3aJauM Ha
MPOLEHTHI, PEILICHUE 3a7a4 U3 pEaIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4Yucjie TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEeHHOM. JlomycTuMbie
3Ha4YEHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXIAY BEIMUMHAMU B BU/JIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKESHHUM,
TOXKJICCTBEHHO paBHBIC BBIpaKCHUsS, TIpaBUja MpeoOpa3oBaHUsS CyMM H
IIPOU3BEICHHM, TIPAaBUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClaracMbIX.

CBolicTBa CTENEHU C HATYPAJILHBIM MTOKA3aTEIIEM.

OnHouneHnbl 1 MHOTOWIEHBI. CTeneHb MHorowieHa. CloxeHue, BbIYUTAHUE,
YMHOKEHUE MHOTOYWIEHOB. POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBaAPaT CyMMBI
U KBajpar pazHoctu. Popmysia pa3HOCTU KBaApaToB. Pa3inokeHrne MHOTOWIEHOB Ha
MHOHUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUja NPeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHUS, PEIICHUE TUHEUHBIX ypaBHeHUN. CocTaBiIeHUE ypaBHEHUM IO YCIOBUIO
3ajaun. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBI0 YPAaBHEHUH.

JluneitHOe ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEVHBIX YpPaBHEHUN C JABYMs II€pEMEHHBIMH. PelieHue cucrteM ypaBHEHUU
Croco0oM MoICTaHOBKH. [IpuMepsI peneHnst TEKCTOBBIX 33/1a4 C IIOMOIIIBIO CHCTEM
YPAaBHEHHUM.

DyHKIUMA

Koopannara Touku Ha npsimoi. UnciioBele MPOMEXKYTKU. PaccTosiHue Mexty
JIBYMSI TOYKaMHU KOOPAWHATHOMN MPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa
TOYKHM Ha KOOPJAWHATHOM TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYyIaMHu.
Urenne rpadukoB peasibHBIX 3aBucuMocTei. [lorstre pynkuun. ['paduk hyHKImn.
CaoiictBa (ynkiuil. Jluneitnas ¢yukius, e€ rpaduk. I'padux pyHkumm y = [X|.
I'paduueckoe penieHre TMHEUHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUH.
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Yucaa v BbIYMCICHUS

KBagpatHblii kopeHb u3 uucia. [loHsTHe 00 UppalMOHAIBHOM 4YHUCIHE.
JlecaTuuHble TPUOIMKEHUST UppallMOHANIbHBIX uKces. CBONCTBa apuMETHIECKUX
KBaIPAaTHBIX KOPHEUW U UX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHUCIIA.

CreneHb C ENbIM MOKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allKMCh YKCIA.

Anrebpandeckue BhIpakKeHUIAJreOpandeckne BbIpaskeHUs

KBanparthblil TpEXUsieH, pa3ioKeHUE KBAPATHOTO TPEXUIIEHA HA MHOXHUTEH.

AnreOpaundeckass ApoOb. (OCHOBHOE CBOMCTBO anredpanyeckoi Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHUE, [IEJICHUE alreOpandeckux ApoOer.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3oBaHUE.

VYpaBHEHHUs U HEpaBEHCTBAY paBHEHHMS M HEPABEHCTBA

KBangpaTHoe ypaBHeHHE, GopMyJia KOpHEH KBaIpaTHOTO ypaBHeHuUs. TeopeMa
Buera. PemeHne ypaBHEHHUN, CBOISIIIMXCA K JMHEMHBIM U KBaJIpPaTHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTals ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JVUHEWHBIX YpaBHEHUW C JBYyMs IE€peMEHHbIMU. IIpuMepbl pelieHusi CHCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OHOW NEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKINN PYyHKIUA

[Tonstue pynkiuu. OOIACTh OMpeeICHNs U MHOKECTBO 3HAUCHU I (DYHKIIHH.
Crnioco0n1 3a1aHust QyHKITHH.

I'padpux dbynaxkumuu. Urenne cpoiictB dyHkumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIIHNA, OTPAXKAIOMUX PeaTbHbIE MPOIECCHI.

OYHKIIMM, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHOHATHHBIC
3aBrcUMOCTH, MX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pellIeHUE YPaBHEHUN U CUCTEM YPABHECHUU.

9 KIIACC

Yucya 1 BBIYUCTICHUA
ParmonanbHble Ynclia, UppallMOHATIbHBIC YHCIIa, KOHEYHbIE U OE€CKOHEYHbIC
JeCSITUYHBIE Apo0u. MHOXECTBO JNEHCTBUTEIBHBIX YUCE, ICHCTBUTEIbHBIC YUCTIA



KaKk OECKOHEUHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TMPOILIECCOB B
OKPYKaOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [[pukuika U oueHKa pe3yabTaTOB BEIYUCICHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHrne ypaBHEHUH, CBOSIIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOJSIIMXCSA K KBaApaTHBIM.
buksanparHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEMECHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3agad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C OBYMS TNEpPEeMEHHBIMU M ero Trpaduk. PereHue cuctem ABYX
JIMHEWHBIX YpPaBHEHUH C IByMs MIEPEMEHHBIMU. Pelienne cucteM ByX YpaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpETalys CUCTEMBl YPAaBHEHUH C JIBYMS [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemieHune cucrem
JIMHEVHBIX HEPABEHCTB C OAHOM mniepeMeHHOW. KBanparHble HepaBeHCTBA.
I'paduueckass wHTEpnpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

Ksampatnunas ¢yskius, eé rpaduk u cBoiicTtBa. Ilapabona, KoopauHATHI
BEPIIUHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu pynxomit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x|, 1 ux
CBOMCTBA.

YucnoBble  mocienoBaTeIbHOCTUYMCIOBbIE  NOCIEI0BATEIbHOCTH U
Nporpeccuu

[lonsiTHe YMCTIOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopMyol u HOpMyIIOi #-TO YIeHA.

ApubmMernyeckas W reomerpuueckas mporpeccuu. dopmynel n-ro WieHa
apuPpMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne YICHOB apu(PMETUUIECKOM W TEOMETPHUYECKOW MPOTrPeCcCHid
TOYKaAaMHM Ha KOOPAUHATHOM IJIOCKOCTH. JIMHEHHBIN M 3KCHOHECHIUAIBHBIA POCT.
CI10KHbBIE€ NPOLICHTHI.
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Hauansneie nonstusa reomerpun. Touka, psmas, OTpE30K, Jdyd. Yroi. Buasl
yriioB. BeprukambHple M CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYTOJbHUK. [TapajuienbHOCTh U NEPIEHAUKYIAPHOCTD IIPSIMBIX.

Cummetrpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOM cuMmmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKHA. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUKU. HepaBeHCTBO
TpEeyroJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yIJIOB TPEYTroJbHUKA.
Buenrnue yribsl TpeyrojbHUKa.

[IpsMOyTONBHBIA ~ TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TpEeyroJIbHUKA, IPOBEAEHHOM K TUITOTeHYy3€e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTroJbHUKOB. [IpsSMOYTONBHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie M OOoJbLIed CTOPOHE TPEeyrojbHHKA.
IlepnieHAUKYJIAp U HAKIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W CepeaUHHBIN
NEPIEHAUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBOHcTBa. B3aumHoe
PacCIIONIOKEHUE OKPYKHOCTH MU IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
Okpy>XHOCTb, BIHCaHHasg B Yroi. BnucanHas W onucaHHas OKPYKHOCTH

TPEYTrOJIbHUKA.
8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4dau mapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHuKa.

[logoOue TpeyronbHUkoB, KodhduuueHnt nogodus. I[lpusnaku nomodus
TPEYroibHUKOB. [IpuMeHenre no1o0us npy penieHuy NPakTHUYeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuyeckux ¢uryp. DopMynbl s TUIOIAIA
TpeyrojibHUKa, Mapaienorpamma, pomoda u Ttpaneuuu. OTHOIIEHUE TIUIOMIaAeH
noJ00HBIX (Uryp.

Bpruuciienue mmomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MpPSMOYTOJbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpUroHOMETpUYEeCKHe (QYHKIUU
yriioB B 30, 45 u 60°.

BriicaHHbI€ M IEHTPAJIbHBIE YTJIBI, YTOJ MEXKIY KacaTEIbHOU U XOPIOU. Y TJIbI
MEXIY XOpAaMH M CEKyIUUMHU. BIMCAaHHBIE UM ONMMCAHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonokeHue AByX okpyxHocrtei. Kacanue okpyxuocted. OOriue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIibl MpUBEICHUS.

Pewienne TpeyronbHuKOB. Teopema KOCHHYCOB U TEOpeMa CUHYCOB. Penienue
PaKTUYECKUX 3a]1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmogpodus. [lomodre cOOTBETCTBEHHBIX II€MEHTOB.

Teopema O NPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KacaTeIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO HAIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BEeKTOpamMu. Pa3jioxkeHue BeKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl BekTopa. CKalIsipHOE IPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE JJIsI HAXOKIECHHUS JIUH U YIJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpJMHATaX, MEPEecEeYeHUe OKPYKHOCTEW W NpsIMbIX. MeToa KOOpAHHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['paycHas u paguaHHas
Mepa yrila, BBIYUCIEHUE IJUH Iyr OKpyxkHocTed. Ilmomaas Kpyra, cekropa,
CErMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEeHTapHBIC
npeactanieHus). [lapannensHsiil neperoc. [loBopoT.

7 KIIACC



[IpencraBienne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpadukoB. 3aroaHEHHE
Ta0NUI, YTEHHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyToBbIX). UTeHne rpaduKoB peasibHbIX MpoleccoB. M3Bneuenre nupopmanuu us3
auarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIPETAlUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeThueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIIEEe 3HAYeHUsT Habopa 4YMCIOBBIX AaHHBIX. lIpuMepsl
CIIly4YalHOM U3MEHYHUBOCTH.

Cny4aiiHbIil SKCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHocTh u
yacToTa. Poib ManoBepoOsATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUH B PHUPO/IE
U B oOuecTBe. MoHeTa U urpanbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepumuHbl. Yucino pédep u cymmapHas
creneHb BepuuH. [IpencraBnenue o cBszHoctu rpada. Llenn u umxnsl. [yt B
rpadax. O6xon rpada (ditiepoB myth). IlpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIso rpados.

8 KUIIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, MOJAMHOXeCcTBO. Omnepanuu Hajx
MHOKECTBAMH: 00bEIMHEHHE, TIEpeceueHue, gonoinenne. CBoWCTBa onepanui Haj
MHOECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacCIpeleIUTENbHOE,
BKIIOUeHus. Mcrmonb3oBaHue Tpaduyueckoro TMPEeACTABICHUS MHOXECTB IS
OMMCAaHUs peajibHbIX MPOLIECCOB U SIBJICHUW, IPU PELICHUH 3aaY.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcusi M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA00pOB. JlnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS  ciiy4aiiHOro ombita. Ciy4ailHble  COOBITHSL.
BepositHoct  coObiThif. OmbITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CiryuaiiHbiii BIOOp. CBsI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

JlepeBo. CBOICTBA 1€PEBHER: EAUHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCSUYEH
BEPIIHUHBI, CBS3b MEXKy YMCIOM BEpIIMH U unciaoMm pédep. [IpaBuno ymMHOXKEHHS.
Pemenue 3ama4 ¢ moMomnibio rpados.

[IpotuBomnonoxkueie coObiTusA. Jmarpamma Oiinepa. OObenuHeHue u
nepeceueHne coOwbiTuii. HecoBmecTtHbie  coObiTus. @Dopmyna  CIOKEHUS
BEPOSATHOCTEN. YCJIOBHasg BepOATHOCTh. [IpaBuno ymHOxeHus. HeszaBucumeblie
coObrtus. IlpencraBnenue skcmepuMeHTa B BHIE JAepeBa. PemieHue 3amau Ha
HAXOXKJICHHE BEPOSITHOCTEH C MOMONIbIO JepeBa CIy4allHOrO0 H3KCIEPUMEHTA,
nuarpaMmm Jitepa.

9 KJIACC



[IpencraBienne JOaHHbIX B  BUAe TaOmuuU, AuarpamMm, TIpadHKoB,
MHTEpIpeTanus JaHHbIX. YTeHHe U mocTpoeHue Tabaul, Auarpamm, rpa)ukoB 1o
peaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyetaHuss U 4yucio couetanuil. TpeyroibHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BepossTHOCTb. CiydallHBIA BBIOOpP TOUKM U3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

Hcneitanne. Ycenex n Heyaada. Cepust ucnplTaHui 10 nepeoro ycrnexa. Cepus
ucneiTanuii bepuymiu. BepositTHocT coObITUI B cepuu ucnbiTanuii beprysu.

CiyuaiiHasi BeJIMYMHA W pacIpelesieHue BEpOsATHOCTEH. MaremaTuueckoe
oxumanue u gucrepcud. [IpuMepbl  MaTeMaTHYeCKOro  OKHJAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAYEHHUS BEIWYMHBI. MaremaTH4yecKoe OXKUAaHUE U
JUCIIEpCHs  CIYyYallHOW BEJIWYMHBI «YHUCJIO YCHEXOB B CEPUU HCIBITAHUUI
bepnymy.

[lonsitue o 3akoHe OoJbIIMX yucend. M3MepeHne BeposSTHOCTEH C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«MareMaTuka» XapakTepu3yTCs:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JIOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUCHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IPECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEeATEeNbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYUMOCTU JJISl Pa3BUTHUS LIMBUIM3ALNH,
OBJIQJICHUEM SI3IKOM MATEMATHKHA M MAaTeMaTHYE€CKON KYJbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOMN
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedyieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaloUed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaroleil cpesibl, 0CO3HAaHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIe
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMYIHpOBaTh U OLEHUBATH PUCKU U

MOCTIENICTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTUYECKUX
O0OBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpEeIeICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAJIN3a;

e BOCIOpPUHUMATh, (QOpMyIHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJNb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh apPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbLCKNE JEMCTBUSL:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSAITEJIbHO ~YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIOTE3Y, aprTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POpMYNIUPOBaTH 000OIIEHNS W BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (QopMy TpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pELIeHMs], CONIOCTABISATh CBOM CYKJICHUS C CYKJICHUAMHU APYTUX YYACTHUKOB
yanora, OOHapy>KUBaTh PAa3U4YUE U CXOJICTBO IMO3UIMNA, B KOPPEKTHOMU
dbopme hopmMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YJIbTAThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ yUETOM 3a/1a4
pe3eHTAlMi 1 0COOEHHOCTEN ayAUTOPHH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, IMIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPOWHUPOBAaTH CBOM JIEUCTBUSA C JPYTMMH 4YI€HAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUS.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITUH.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPHU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTUKEHUS IIENH,
HAXOJUTh OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B S5 kJjacce OOyyarolmMiiCs TMOJTYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Yucaa v BbIYMCICHUS

[ToHnMaTh ¥ MPaBUIIBLHO YIIOTPEOIISITH TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
yuciaaMu, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

CpaBHuBaTh U yHOPSAJOYMBATH HATypallbHbIE YHCIIa, CpaBHUBATh B
OPOCTEHIINX CIy4yasix OOBIKHOBEHHBIE APOOH, IECATUUHBIE IPOOH.

CoOTHOCUTH,  TOYKY HA  KOOPJAWHATHOM  (YMCIIOBOM)  mpsIMOMl ¢
COOTBETCTBYIOIIMM €{ YMCIIOM M W300pa)kaTh HATypaJibHbIE YMClia TOYKaAaMU Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOA.

Beimonusate apudmeruueckue JIEUCTBUS € HATypadbHBIMHU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEHIITUX CITyUasX.

BrinonHsATh npoBepKy, NPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OKpyIJISITh HATYypaJIbHBIC YUCIIA.

Pemienne TekCTOBBIX 32124

PemaTte TekcToBbIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IMOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, coaepkamiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYWHBI:
CKOPOCTb, BpEMS, pACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aUCH, CXEMbI, TAOIUIIbI, 0003HAYESHHUS [TPU PEILICHUH
3a/1ad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMH  HW3MEPEHUS: LEHBI, Macchl,
pacCTOsIHUS, BPEMEHU, CKOPOCTH, BBIpaXaTh OJHHU EIWHUIIBI BEJIMYHUHBI YEpe3
Ipyrue.

W3BnekaTh, aHANM3UPOBATh, OLICHUBATh MHGOPMAIMIO, MPEACTABICHHYIO B
TabJnIle, Ha CTOIOYATON quarpaMMe, HHTEPIIPETUPOBATH MPEICTaBJICHHBIC TaHHbIC,
UCII0JIb30BATh JJaHHBIE IIPH PELLICHUH 3a]1a4.

Harnsignas reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHAMHU: TOUKA, MIPsIMasi, OTPE30K, Ty,
yTOJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJIaMH: BEpILIWHA, CTOPOHA, C
MHOT'OYTOJIbHUKaMH: YTroJ, BEpUIMHA, CTOPOHA, JAMAroHallb, C OKPYXHOCTBIO:
paauyc, AuaMeTp, LIEHTP.

N300pakath m3ydeHHBIC TeOMETpUYecKrue GUTYpPhl HAa HEIWHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOIIBIO0 IUPKYJIS ¥ TIMHEHKH.



Haxonuts niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JUHEWKHA, CTPOUTHh OTPE3KH 3aJlaHHOM JJIMHBI; CTPOUTH OKPYXKHOCTh 33JJaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJapaTa sl UX
MOCTPOEHUS, BEBIYUCIICHHUS TIOMIAU U IEPUMETPA.

Beruucnare mepumerp W IUIomiaAb KBajpaTa, NPsSMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4aTol Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIOIIAH; BBIPAXKATh OAHU €IMHUIIBI BEIIMYUHBI YEPE3 IPYTHE.

Pacno3naBate mapauienenumnen, Ky0, HCHOIb30BaTh TEPMUHOJIOTHIO:
BepIIuHa, peOpo, rpaHb, U3MEPEHUS, HAXOJUTh W3MEPEHUS IMapajulesienunesa,
KyoOa.

Beruucnare 00bEM KyOa, Mmapaienenurnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMHU U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yM HAa M3MEPEHHE T'E€OMETPUUYECKUX BEJIUYHMH B
MPAKTUYECKUX CUTYALUSIX.

K koHmy oOydenuss B 6 kJjacce OOYyYarOIMICS TMOTYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0aMu UX 3aMucH, MEePEXOUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (pOpMBI 3amucu
Yyuclia K IPYrou.

CpaBHUBATH U YHOPSAIOYUBATH II€JIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrlimonHaTh, codyeTas YCTHbIE M THUChbMEHHBbIE MPUEMBI, apudmeTHueckue
JICHUCTBUS C HATYPAIbHBIMU U LEJIBIMHA YUCIaMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMH
IPOOSIMU, TIOJIOKUTEIBHBIMU U OTPUIIATEIHLHBIMH YHCIaMHU.

BpruncnsaTe 3Ha4eHUs YUCIOBBIX BBIPAKEHU W, BBITIOIHATH PUKUJIKY U OLICHKY
pe3ynbTaTa BBIUYMCICHUH, BBITIOTHATH MPEOOpa30BaHMs YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JACHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M H300pa)kaTh 4YKCJIA TOYKAMH Ha KOOPAMHATHOM MpAMOM, HaXOAUTh
MOJYJIb YUCIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUMHATaAMU
3TOM TOYKH.

OxkpyrasTh I[ENble YHuClia W JEeCATUYHBIC NPOOH, HAXOMUTh MPUOIMKEHUS
YUCEJL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats ¥ ynotpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMCHIO0 CTEIIEHHU YHCIIA,
HaxOJWTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHUCIIOBBIX BBIPaXKCHUH,
coAepKalIUX CTECTIEHHU.

[Tonp30BaThCs MpU3HAKAMH JEIUMOCTH, PACKIIAIbIBaTh HATypalbHbIC YUCIIA
Ha MPOCTHIE MHOXKUTEH.

[Tonp30BaThCcst MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 11711 0003HAYEHUST YHCEN MPU 3aMMUCH MaTeMaTHYECKUX
BBIPKEHUH, COCTABIIATh OYKBEHHBIC BRIPAKECHUS U (POPMYJIbI, HAXOUTh 3HAYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIISCTBISASI HEOOXOJWMBIE  TMOACTAHOBKH U
npeoopa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienne TekCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHUUECKUM CITIOCOOOM.

PemaTe 3a/1aun, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPIUOHAIBHOCTHIO BEJIMYHMH,
MPOIICHTaMHU, PellaTh TPX OCHOBHBIC 3aJ]a4l Ha JPOOU U MPOICHTHI.

Pemate 3agaum, copepkaiiyde 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIMYUHBI:
CKOpOCTb, BpeMs, paccTosiHue, 1ICHA, KOJINYECTBO, CTOUMOCTb,
IPOU3BOJAUTEILHOCTh, BpeMsi, O00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUE
NEUCTBHS,  OLIEHKY, TMPUKUAKY, IOJb30BAaThCsl  €AWHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPAXKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekatey uHbOpMaNMio, MNPEACTAaBICHHYI0 B TaOiuIax, Ha JIMHEWHOM,
CTONOYATON WM KPYyTrOBOM JHarpamMmax, HHTEpPIPETHPOBATH MPE/CTAaBICHHBIC
JAHHBIE, UCIIOJIB30BATh TAHHBIEC MPU PELHICHUH 3a/a4.

[IpencraBnare HHGOPMALHMIO ¢ TTOMOIIBIO TaOJUII, IUHEHHOW U CTONOYATON
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTH TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
U3YYCHHBIX TC€OMETPUUYECKUX IJIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYD.

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAHCIOPTHpa Ha
HEJIMHOBAHHOMW M KJIETYATOW Oymare n3y4eHHbIC TUIOCKHE TeOMETpUIecKre GUTYpHI
¥ KOHQUTYpaIui, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTHCS TEOMETPUICCKUMU TIOHATUSIMU: PaBEHCTBO (DUTYp, CUMMETPHSI,
UCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYO C CUMMETPUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPUHU.

Haxoauts BeIMYMHBI YTIIOB U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JJaHHOM BEJIMYMHBI, TIOJIB30BAThCS MPU PELICHUU 3aJa4d IpagyCHON MEpOi
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, MPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIbI.



Bpuncnare JMHY JIOMaHOM, NEPUMETP MHOTOYTOJbHUKA, I10Jb30BATHCS
€MHULAMH1 U3MEPEHNS JUTMHBI, BBIPaKaTh OJTHU €IMHULIBI U3MEPEHUS IIMHBI Yepes
IpyrHe.

Haxoaute, ncnone3ys 4epTéXHbIE NHCTPYMEHTBI, PACCTOSHUS: MEKIY JBYMS
TOYKaMH, OT TOYKH A0 NMPSAMOMU, IJIMHY IIyTH HA KBaAPATHON CETKE.

Boluucnars  miomanas  Guryp, COCTaBIEHHBIX M3 MPSMOYTOJIBHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (DUTYPBI, TOCTPaUBAHHE
110 TIPSIMOYTOJIBHUKA, ITOJb30BATHCS OCHOBHBIMM €IMHULIAMH U3MEPEHHUS TUIOLIAH,
BBIPAXKATh OJTHYU €IMHULBI U3MEPEHHUS TUIOIIAIA YEPE3 IPYTHE.

Pacrio3HaBaTh Ha MOJAENSAX M M300pAKEHMSIX MUPAMHUAY, KOHYC, ILMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIUINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N3006paxkath Ha KileTyaTol Oymare nNpsIMOYTOJIbHBIN Mapajieaenunes.

Boruucnars 00bEM IpsIMOYTOJIBHOTO Napalijiesenunena, Kyoa, mojlb30BaThbCs
OCHOBHBIMU €IMHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HecnoXHbIE 3a7aul Ha HAXO0XKJIEHHE T'€OMETPUYECKHX BEIUYUH B
NPaKTUYECKUX CUTYALUSX.

K xoHmy oOydenuss B 7 kJjacce OOYYaOIMICS TMOTYYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

Yucsa v BbIYMCICHUS

BrlimonHaTh, codyeTas YCTHbIE M NHUChbMEHHBbIE MNPUEMBI, apudmeTHueckue
JNENUCTBHS C PAlMOHAIBHBIMHU YHCIIAMM.

HaxonuTte 3Ha4YeHHsS] YHCIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3zHOOOpa3HbIC
CrocoOBbl M MPUEMBI BBIUMCICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUH, COMAEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT OHOM (OPMBI 3amKcHU 4YUCeN K Japyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOH B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUIHYIO JPOOB).

CpaBHUBATh U YIOPSAJ0UYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsITh ycna.

BpINOIHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYCHUN
YUCJIOBBIX BbIpaXEHUW. BBINOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTesIMU.

[IpuMeHsTh TPU3HAKU JETUMOCTH, Pa3JI0KEHUE Ha MHOKUTENN HATyPaIbHBIX
YUCElL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]aYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, MPONOPUHUOHATIBHOCThIO BEJIWYUH, MPOLUEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pelleHus 3a7a4 ¢ Y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.



AJire0pandecKue BbIpaKeHU s

Ncnonw3oBaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS yUeOHOro MaTepuara.

HaxoauTth 3HaueHUs OYKBEHHBIX BBIPAXKCHUW MNpPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrinonusaThs npeoOpa3zoBaHus 1IEJ0T0 BEIPAXKEHUSI B MHOTOWICH MPUBEACHUEM
MOJO00HBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrInmonHsATh yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOTO4JIeHa Ha
MHOT'OUJIEH, TPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTta pa3HOCTH.

OcymiecTBISATh PA3J0KEHUE MHOTOWJICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKHU 00111eTO MHOXKUTEJIS, TPYIIIUPOBKY ClIaraeMbIX, MPUMEHEHUS
dbopMyJT COKpaEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHOM MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMHU TIOKA3aTENISIMU IS
npeoOpa3oBaHUs BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeWHBIE ypaBHEHUS C OJHOW TNEPEMEHHOMW, NMPUMEHSS IpaBHIia
nepexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JIM YKCJIO KOPHEM YPaBHEHHS.

[IpumenHsTh rpaduyecKkrue METO bl MPU PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA pPEIICHUEM JUHEHHOTOo
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOMN TUIOCKOCTHU TpadHK JIMHEHHOTO YpPaBHEHUS C IBYMS
NEPEeMEHHBIMH, TOJIB3YSICh TPA(QUKOM, IPUBOAUTH MPUMEPHI PEUICHUSI YPAaBHEHUSI.

Pemiath cucteMsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU, B TOM
quce rpaguiecky.

CocTaBiiTh M pelIaTh JHUHEWMHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUM IO YCIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTaT.

DyHKIUMA

N3o00paxaTh Ha KOOPJIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YHUCIOBBIEC MPOMEXKYTKH HA
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU MO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIMNA. CTpouTh rpaduK PyHKIUU y = [X|.



OnuchiBaTh € TMOMOIIBIO (YHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMH: CKOPOCTh, BPEMS, PACCTOSAHUE, II€HA, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauth 3Hauenune GyHKIMU MO 3HAYECHUIO €€ apryMeHTa.

[Tonumarts rpaduueckuit cnoco0 MpencTaBiIeHUs W aHaiu3a UHGOPMAIUU,
U3BJICKATh U UHTEPIPETUPOBATH HH(POPMAIINIO U3 TpaUKOB PeaIbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOydenus B 8 kjacce O0OyYaromuiics TMOJIYYUT CIEAYIOIIHUE
MPEAMETHBIE PE3YIIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
qyuces IS CpaBHEHUS, OKPYTJICHUsI U BBIUUCICHUM, U300pakaTh JIEUCTBUTEIbHBIE
Yyycia TOYKaMU Ha KOOPJAVMHATHOM MPSIMOM.

[IpumensTr moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HMCIOJIB3yS TMPU HEOOXOIUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnons30BaTh 3amucu OOJBIIMX W MaJIbIX YHUCENI C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucia 10.

AsireOpanyeckue BbIPpasKeHU S

[IpuMeHATP TOHATHE CTENEHW C LEJbIM IO0Ka3aTeJeM, BbINOIHATh
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTEIIEHHU C IEJIbIM MTOKa3aTeNIeM.

BrInonHATh TOXKAECTBEHHBIE MPe00pa30BaHUs PAlMOHAIBHBIX BHIpAKEHUH Ha
OCHOBE IPaBUJI ACUCTBUI HAJl MHOTOWICHAMH U aJIFeOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumensTs npeoOpa3oBaHus BEIPAXKECHUN JJI PEIICHUs Pa3IMYHBIX 3a/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaJTbHON MPAKTHKU.

YpaBHeHUs U HEPABEHCTBA

Pewiaty nuHeliHble, KBaJpaTHbIE YPAaBHEHUS WM PallMOHAIIbHBIE YpaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJI€ C PUMEHEHNEM TrpadUUeCKUX MpeaCcTaBiIeHU (yCTaHABINBATh, UMEET
Y ypAaBHEHHUE WM CUCTEMA YPAaBHEHUM PEIIEHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJEIN C IIOMOLIBK) COCTABJIECHUS YPAaBHEHUS WM CUCTEMbl ypAaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYyUYEHHBIN pE3yJIbTaT.



[IprMeHsATH CBOICTBA YMCIOBBIX HEPABEHCTB 17151 CPABHEHHUSI, OLICHKH, pelIaTh
JVUHEWHbIE HEPAaBEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)uuecKyro
WUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUMA

[lonumaTe W UCMOJIB30BaTh (DYHKIIMOHAJIbHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMPEACNsITh 3HaueHHe (YHKIUMU MO 3HAYCHUIO
aprymeHTa, OrpeaeaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpoutsb rpapuku 3jaeMeHTapHbIX QYHKIUNA BUJA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOI (yHKIHH
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiaacce oOydaromiuiicss MOJYYHUT CIIETYIOIINE
PEIMETHBIE PE3yJIbTaThI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATBHBIE U UPPAI[MOHATILHBIE YHCTIA.

Brinonusats apupmMernyeckue ASHCTBUS C pallMOHATbHBIMU YHCIaMU, COUYETast
YCTHBIE W MHUCHbMEHHbIE MPHUEMBI, BBITIOJHITh BBIUMCICHUS C WPPALUOHATBHBIMU
YHCIIAMHU.

HaxonuTe 3Ha4eHus cTeneHel ¢ eTbIMU MTOKA3aTeNs MU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKEHU.

OKpyrIJisITh I€MCTBUTEIBHBIE YHWCJA, BBINOJIHATh MPUKHUIKY PE3yJbTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAYKEHHUIA.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeNHbIE U KBaApATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSILINECS K HUM,
npocTeite 1poOHO-palOHaIbHbBIE YPaBHEHUS.

Pemath cucteMbl IBYX JMHEWHBIX YpPaBHEHUI C JBYMSI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISIETCS TUHEHUHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WU CUCTEMBI IBYX YPaBHEHUH C ABYMsI IIEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUA U CUCTEM YPAaBHEHHUI, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKux MpeacTaBiIeHU (yCTaHaBINBaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YPABHEHWI PELICHMs, €CIU HMEET, TO CKOJIBKO, U
nmpouee).

PemaTte nuHEHHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pElIeHNE HEPAaBEHCTB Ha YMCIOBOM MPSAMOM, 3alUCHIBATh PEIIEHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJApaTHOE HEPABEHCTBO, H300pakaTb pEIIeHUE CHUCTEMBbI
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCBhIBATH PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3a/1a4.



DyHKUUMA
Pacno3naBath (QyHKIMHM UM3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU

pacnoioKeHHe Ha KOOPJAMHATHOM MII0CKOCTH rpadukoB QyHKIMM BUaa: y = kx, y =
kx + b,y =k/x,y =ax2 +bx + ¢, y =x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHi
K03 (ULIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIUH.

Crtpoutb U H300paxkarb CXeMaTHUYECKH I'pa@uUKy KBaIpaTHUUHbBIX (YHKLHUMH,
OMKCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTuyHyro (QyHKIMIO 1O (popmylie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peatbHOU KU3HU, PUZUKHU, TEOMETPUH.

YucaoBble M0CJI€10BATEIHLHOCTH W MPOTrPeccuu

PacnioznaBaTh apupMeTHUYECKYIO0 U TEOMETPUUECKYIO IPOIPECCUH TP PA3HBIX
cnoco0ax 3aaHusl.

BbIMONHATS  BBIYKMCIIEHUS C  HUCHOJb30BaHMEM (OpPMYJT n-ro 4jeHa
apu(PpMETHIECKON U TEOMETPUUYECKON TPOrPECCHi, CYMMBI IIEPBBIX N YJICHOB.

N300pakath wieHbl MOCIEIOBATEIBLHOCTH TOYKAMHU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pemats 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
quciie 3a/1a4d U3 peasIbHOM JKU3HHU (C MCIOJIBb30BAaHUEM KaJIbKYJISATOpA, LU(POBBIX
TEXHOJIOTHUH).

K xoniy oOyuenus B 7 kjaacce OOydYaromIMiics MOJNYYHUT CIIETYIOIINE
IIPEAMETHBIE PE3YJIIbTATHI:

PacriozHaBaTh UW3y4YeHHBIE TE€OMETPUYECKUE (UTYpBI, ONpENeNsITh UX
B3aMMHOE PAaCIOJIOKEHHUE, H300pakaThb T'e€OMETPUYECKHUEe (GUTYPHI, BBITIOIHATH
YEPTEKU I10 YCIOBUIO 3aauu. VI3MepsATh TMHEWHBIE U yIIIOBbIE BEIWYMHBL. Pemath
3a71a4¥ Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIMYMUH YIJIOB.

Henaty TpyOyto OIIEHKY JWHEWHBIX W YIJIOBBIX BEIWYMH TPEIMETOB B
peaNbHON >KM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
00BEKTOB IO MOPSAKY BETUYUHBI.

CtpouTth 4epTeKHU K FTEOMETPUUECKUM 3a]a4aM.

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCHOJI30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUU 33/1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKIAECHUSI C HUCHOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsd MNpH3HAKAMU PABEHCTBA MNPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM ME€IMAaHBI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.



Onpenensate NapajieIbHOCTh MPSAMBIX C IOMOUIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTs NapaieabHOCTh NPSIMBIX C MOMOIIBI) PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOU IPSMOU 10 TOYEK APYroM MpsAMOi.

Pemate 3a7aun Ha Ki1eTyaToil Oymare.

[IpoBOANTE BRIUKUCICHUS U HAXOIUTh YUCIOBBIC U OYKBEHHBIE 3HAUCHHUSI YTIIOB
B F€OMETPUYECKUX 3a7a4axX C HMCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX NpHU IEPECEUECHUU IBYX
napajuIeNIbHbIX NPSIMBIX CEKylled. Pemars npakTuuecKue 3aa4yd Ha HaXOXKICHUE
YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENEHATh
OMCCEeKTpUCY yIJla U CepeAUHHBIN MEePIEeHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpPOBaTh OMNPENECIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JUaMETpa
OKPY’KHOCTH, TI0JIb30BATHCSI UX CBOMCTBaMH. Y METh IPUMEHATh 3TU CBOMCTBA MPH
peleHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJbHUKA TMEPECEKAOTCS B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
NEPHEHIUKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE.

Bianetp noHsiTHEM KacaTelbHOW K OKPYXKHOCTH, MOJB30BaThCA TEOPEMOU O
NEPHEHIUKYIISIPHOCTU KacaTeIbHON U painyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCs NPOCTEUIIMMH T€OMETPUUECKUMH HEPAaBEHCTBAMHU, TTOHUMATh
UX MPAKTUYECKUI CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO LUPKYJISA U
JIMHEWKH.

K kxoHmy oOydenus B 8 kJjacce OOyYarOIMICSA TIOIYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJABl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMMU IPU PEUICHUU I'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUWAH TPEYrojbHUKa (LIEHTpa
Macc) B pEeUICHUH 3a]ad.

Bnaners nonsituem cpenHen JIMHUU TPEYTOJIbHUKA U TPANICHUH, IPUMEHSATH UX
CBOWCTBA IIPU PELIEHUH reoMeTpuueckux 3anad. llonbs3zoBaTbest Teopemoit daneca
U TEOPEMOW O MPOMOPUMOHAIBHBIX OTpPE3KaxX, NPUMEHATh WX [JIs PELICHUS
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKKU NTOAOOUS] TPEYTOIBHUKOB B PEILIECHUH F€OMETPUUYECKHUX
3a/1ad.



[lonb3oBaTecst Teopemoi [ludaropa npns pemeHUss TEeOMETPUYECKUX H
MpakTHYeCKuX 3a1a4. CTPOUTh MAaTEMaTHIECKYIO MOJIETh B IPAKTHYECKUX 3a/1a4aXx,
CaMOCTOSTEIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JJIHHBI.

Brnagete NOHATHSMUM CHUHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
pSMOYTOJILHOTO TPEyTroibHHUKA. [10630BaThCS STUMU MOHATHIMH AJI PEIICHHS
NpaKTUYECKUX 3a/1a4.

Beruncnsats (pa3auyHbIMU cIocO0aMM) TUIOIIAIb TPEYTOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp  (mosib3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[TpuMeHATh OTydYeHHBIC YMEHHSI B MPAKTUYECKUX 3a/1adax.

Brnagets TOHATHAMH BIHUCAHHOTO W UEHTPATBHOTO YIia, HCIOIB30BATh
TEOpPEMBI O BIMCAHHBIX YIJIaX, yriaX MEXKIY XOpJAaMu (CEKYyIIUMHU) U YTJIe MEXITY
KacaTeJIbHOM U XOp0il MpU PelIeHUH T€OMETPUUYECKUX 3a/1ay.

Brnagets MOHSATHEM OMMCAHHOTO YETHIPEXYTONBHUKA, TPUMEHSTH CBOHCTBA
OINMHMCAHHOTO YETHIPEXYTOIBHUKA NP PEIICHUH 33]1a4.

[IpuMeHATh TIONyYeHHBbIC 3HAHHUS HA TPAKTUKE — CTPOUTH MaTEeMaTHUECKUE
MOJICIH JIJIS 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIICHHUS
C TPUMEHEHHEM TIOJ00Ws W TPUTOHOMETPUHU (TOJIB3YsICh, TJAE HEOOXOAMMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kiacce oOydYaromiuiicss MOJYYHUT CIIETYIOIINE
IIPEIMETHBIE PE3YyIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C WUX
MOMOIIBI0 PA3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJIbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoIUTh (C MOMOIIBIO KATBKYISATOPA) ATUHBI
Y YTJIBI JUISl HETAOJTUYHBIX 3HAYCHHIA.

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [l HAXOXJEHUS COOTHOLICHUW MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOXKICHUS PA3TUIHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIICHWE TPEYroJIbHUKOB»), MPUMEHATh HUX IMpH
pEIIeHNU TeOMETPUUECKHX 3a/1ad.

Bnanets nonsTusiMu npeodpazoBaHus 010011, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIx ¢uryp. Ilomp3oBaThcsi CBOMCTBAMU MOAOOUS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYHMCIATH IJIUHBI M HAXOAUTh YTIbl Yy MOAOOHBIX ¢uryp. I[lpumeHsTH
CBOWCTBa mOA00MS B MPAKTUYECKHX 3aJadyax. YMEThb MPHUBOJUTH MPUMEPHI
NoI00HBIX GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCsl TEOpEMaMu O IPOU3BEICHUN OTPE3KOB XOPJ, O POU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.



[lonb30BaThCA BEKTOpPAMH, MOHUMATh HMX TEOMETPUYECKUA M (PU3HUECKUIA
CMBICJI, MPUMEHATh KX B PEUICHUU TEOMETPUUYECKUX U (PU3MYECKHUX 3ajad.
IIpuMeHATH CKasIpHOE NPOU3BEICHUE BEKTOPOB I HAXOXKACHUS JUIMH U YTJIOB.

ITonp30BaThCsA METOOM KOOPAUHAT HA IUIOCKOCTH, IIPUMEHSATH €T0 B PELLICHUN
F€OMETPUYECKUX U NPAKTUYECKUX 3a1a4.

Bnagers moHATHSAMH NPaBUWIBHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPYKHOCTH,
IUIMHBl T1YTU OKPYXKHOCTH U PaJUaHHOW MEpPBI yIJId, YMETh BBIYMCIIATH ILIOIIAIb
Kpyra u ero yacreu. [IpyuMeHsTh 1oay4eHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHUS
IIJIOCKOCTH B IPOCTEUIINX CIIy4Yasix.

[IprMeHATh NOMyYEHHBIE 3HAHMUS HA MPAKTUKE — CTPOUTH MAaTEMaTUUYECKHE
MOJEII JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIME BHIYUCICHUSA
C NpPUMEHEHHEM TOoJ00Ms M TPUTOHOMETPUUECKUX (YHKIMI (MOJIb3ysCh, T7ie
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

K xoHmy oOydenuss B 7 kJjacce OOYYaIOIMMICS TMOTYYUT CICAYIOIIHE
MpPEIMETHBIE PE3YIIbTATHI:

Uurate wuHbOpMaLUIO, MPEICTABICHHYIO B TaONMIAX, Ha Juarpammax,
NPEJCTAaBIATh JIaHHbIE B BHUJAE TaOJMIl, CTPOUTH AMATPaMMbl (CTOJIOMKOBBIE
(cronOyaThie) M KPYTrOBBIE) 10 MACCHBAM 3HAYCHHM.

OnucelBaTh MW HUHTEPIPETUPOBATH  PEAJIbBHBIE  YHCIIOBBIE  JJAHHBIE,
npe/icTaBleHHbIe B TAOIUIAX, HA TUarpaMMmax, rpadukax.

Hcnonp3oBaTh 11 ONMCAaHUSA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU:
cpenHee apudMeTHyecKoe, MeauaHa, HauOoJsblllee W HaUMEHBIIEe 3HAYCHMS,
pa3max.

Nmers npencraBiieHue O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpPax IIEH,
¢u3MUecKNX BEIUYHH, aHTPOIIOMETPUYECKUX JIAaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOyuenus B 8 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh HHPOPMAIHMIO, TPEJCTABICHHYIO B BHUJEC
TabyuIl, quarpamMm, rpaduKoB, MPEACTABIAThH JaHHBIC B BUE TAOJIHI], AHArpamM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TOMOINBIO CTATUCTUYECKUX MOKa3aTelel: CpelHUX
3HAYeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaH/IAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE MO
pe3yJibTaTaM U3MEPEHUM U HAOII0ICHUH.



HaxonuTe BEpOATHOCTH CIydyalHBIX COOBITUH B ONbBITAX, 3Hask BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE B OINbITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: JEPEBO CIy4YalHOrO 3KCIEPUMEHTA,
qyarpamMMbl DWiiepa, YMCIIOBast IpsiMas.

OnepupoBaTh MOHATHUSAMH: MHOXKECTBO, IMOAMHOXECTBO,  BBIIIOJHATH
omepaluyd HaJ MHOXECTBaMH: OOBEIUHEHHE, INIepeceueHue, JOMOJIHEHHE,
NEPEYUCIISIT AIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaguueckoe mpeicTaBIeHne MHOKECTB U CBA3EH MEX Iy HUMU
JUISL OITMCAHMS MPOLECCOB U SIBJIICHUI, B TOM YHCJIE TIPU PELICHUH 3a7a4 U3 IPYyTHUX
y4eOHBIX MPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiaacce oOydaromiuiicss MNOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

N3BnekaTs 1 npeoOpa3oBbIBaTh HHPOPMALIHIO, TPEJICTABIECHHYIO B pa3JIMUHbIX
UCTOYHUKAX B BHJI€ TAOJMII, JUarpaMm, rpa@uKoB, IPe/ICTABISATh JaHHBIE B BHUJIE
TabJInIl, JUarpaMm, rpaduKos.

PemaTte 3amaum OpraHuM30BaHHBIM TNEpeOOpPOM BApPUAHTOB, a TaKXKe C
UCIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonp3oBaTh OmucaTesibHbIE XapAaKTEPUCTUKHU [JII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTe 4acTOTHl 3HAYEHUM M YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YACh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHU U HAOIIOACHU.

HaxonuTte BEpOATHOCTH CIy4alHBIX COOBITUN B M3YyUYEHHBIX OMBITAX, B TOM
YKClie B OMbBITaX C PAaBHOBO3MOKHBIMH SJIEMEHTAPHBIMU COOBITHSIMHU, B CEpPHUAX
VCIIBITAHUH JI0 TIEPBOIO yCIieXa, B CEPUAX UCIIBITAHUN bepHyum.

Nmers mipencrtaBieHre O CIy4YallHOM BEIIMYMHE W O PacHpelelICHUH
BEPOSITHOCTEMN.

HNmerps mnpencraBieHUE O 3aKOHE OONBIIMX YHCEN KakK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIy4yailHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCET B
IPHUPOJIE U OOIIIECTBE.



Jlia mpoBeieHUs] OCHOBHOI'O I'OCYJapCTBEHHOI'O 3K3aMeHa 1o martemaruke (nainee - OI'D mo
MaTeMaTUKE) MCIOJIb3YeTCsl MepedyeHb (KOAu(HUKATOp) MPOBEpseMbIX TPeOOBaHMN K pe3ysbTaram
OCBOGHHUSI OCHOBHOW 00Opa30BaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS M AIIEMEHTOB

COZICpKAHMSI.

[Iposepsiembie Ha OI'D o MmaTeMaTuke TpeOOBaHMUS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON POrpaMMbl

OCHOBHOT'0 00111ero 00pa3zoBaHus

Kon
MIPOBEPSIEMOTO
TpebOBaHUS

[IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBarenbHON MPOrpaMMbl OCHOBHOT'O 001IIero 0Opa3oBaHMs HA OCHOBE
oroc
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YMeHne onepupoBaTh MOHATHSIMH: MHOXKECTBO, MOJMHOXKECTBO, OIEpaluy Haj
MHO)KECTBAMU; YMEHHUE ONEpPUpPOBaTh MOHATUAMU: I'pad, CBsI3HBINA Ipad, nepeso,
LUKJ, IPUMEHSTh UX MPH PEIIEHUU 3a/ad; YMEHHE HCIOIb30BaTh rpaduueckoe

MIPEACTABICHUE MHOXECTB JUISl ONMCAHUS PEAIBHBIX IPOLECCOB U SIBICHUM, IpU
PELIeHNH 3aJ1ad U3 JPYTUX Y4eOHbIX IPEIMETOB

YMenue omnepupoBaTh  MOHATHSAMHU:  ONpPEAENICHHE, aKCHOMa, TeopeMma,
JIOKa3aTeIbCTBO; YMEHHE pPACNO3HABAaTh WCTUHHBIE W JIOKHBIC BBICKA3bIBAHMS,
NPUBOJNTH MPUMEPHI U KOHTPHPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPULIAHMS
BBICKa3BIBAHHI

YMeHue onepupoBaTh NMOHSTHUSMU: HATypallbHOE YHCIIO, MPOCTOE M COCTAaBHOE
YHCIIO0, JAETUMOCTh HATypajbHBIX YHCEN, MPU3HAKU JEIUMOCTH, ILIeJI0€ YHUCIIO,
MOJYyJb 4Hcia, OOBIKHOBEHHAs NpOOb W JEeCSATHYHAs POOb, CTaHAAPTHBIN BUJ
Ylclia, pAalMOHAIBHOE YHCIO, HWPPALUOHAIBLHOE 4YHUCIO, apu(pMEeTHUYECKUn
KBaJIpaTHBI KOpPEHb; YMEHHUE BBIMOJHATH ACHCTBUS C YHCIAMHU, CPaBHHBATh U
yOOpSAOYMBATh 4YMCIA, TMPEACTABIATh YWCIA HAa KOOPAWHATHOM MPSMOH,
OKpYTJIATH YKCIIa; YMEHUE JIeJIaTh MPUKUIKY U OLIEHKY pe3yibTaTa BhIYMCICHHIA

YMeHue omnepupoBaTh MOHATHUSAMHU: CTENEHb C IIeJIbIM  IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIK KOpPEHb, MHOTOWIEH, airedpanyeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHON CTENneHU OOJbIle €IWHULIBI;
yMEHHE BBIMOJHATh pacyeTsl Mo (opMynam, mpeodpa3oBaHUs IIENbIX, IPOOHO-
palMOHATILHBIX BHIPAKEHUHN M BBIPAXEHUHM ¢ KOPHAMH, Pa3ioKeHHe MHOrO4JIeHa
HA MHOXHTEIU, B TOM YHCJIE C UCIOIb30BaHUEM (DOPMYI pPa3HOCTH KBAApPATOB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue OIICpHUPOBATh NOHATHUAMH: YHUCIOBOC PABCHCTBO, YPABHCHUC C OJIHOM
nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HCpCMCHHOﬁ; YMCHHC
peumaTtb JIMHEWHBIC U KBaApAaTHBIC YpPAaBHCHUA, )IpO6HO-paI_II/IOHaJ'IBHBIe YpaBHCHU
C OJHOH nepeMeHHoﬁ, CUCTEMbI [IBYX JIMHEWHBIX ypaBHeHHﬁ, JIMHEHHBIE
HCEPABCHCTBA U UX CUCTCMBbI, KBAJIPATHBIC U I[p06H0-paI_II/IOHaJ'IBHBIC HCPAaBCHCTBA C
OIHOM HepeMeHHOﬁ, B TOM YHUCJIC TIpU PCHICHUH 3ada4 U3 APYIrux NpeaMeToB U
IMPAKTHYCCKUX 3aJlad; YMCHHC HUCIIOJIB30BATh KOOPAHWHATHYIO IIPSIMYH0O H
KOOPpANHATHYIO IIJIOCKOCTH JJISA I/1306pa)KeHI/IH peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB
N CUCTEM




YMeHue onepupoBaTh NOHATUAMH: (QYHKIUS, TpaduK YHKIUHU, HYIH (QYHKIHY,
MPOMEXYTKH  3HAKOIOCTOSIHCTBA, IPOMEXKYTKH  BO3pacCTaHHs, YyOBIBaHUS,
HauOosplllee M HauMeEHblIee 3HAYeHHs (YHKIMW; YMEHHE OIEepHUpOBaTh
MOHATUSAMU: TIpsMasi MPOTOPLUUOHATBHOCTD, JHUHEHHAsA (DyHKIMS, KBaJIpaTU4HAs
¢byHKuMsA, oOpaTHas MPONMOPIUOHAIBHOCTh, Napabona, rumepoosa; yMeHHe
CTpouTh rpaduku GyHKINN, HCIIONB30BATh TpadUKU ISl ONPEIICICHHUS CBOMCTB
IIPOIIECCOB M 3aBHCUMOCTEH, /ISl PELICHHUS 3324 U3 IPYyTUX y4eOHBIX MPEIMETOB
U peambHOH J>KU3HW; YMEHHE BBIpaXaTb (OPMYJIaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH

YMeHne omnepupoBaTh IMOHATHAMHU: MOCIEIOBATEIBHOCTD, apu(MeTHdecKas u
reoMeTpuyIecKas IIPOrpeccuu; yMEHHE HCII0JIb30BATh CBOIiCTBa
nocJieioBaTeabHOCTEH, (POPMYJIbI CYMMBI M OOILIETO YiI€HA IPU pEIIeHNH 3a/a4, B
TOM YHUCJIE 33]a4 U3 JPYTUX YYEOHBIX IPEIMETOB U PEAIbHOM KU3HU

YMeHnue pemiats 3ajauy pa3HbIX TUIOB (B TOM YKCIIE HA MIPOLIEHTHI, 10JIM U YacTH,
JBUKEHHE, paboTy, LIEHY TOBApOB U CTOMMOCTb IOKYIIOK M YCIYT, HaJIOTH, 3aa4u
U3 005acTH yHpaBlieHUS JIMYHBIMH M CEMEHHBIMU (MHAHCAMU); YMEHHE
COCTaBJISITh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCIIeIOBaTh IOJTYYEHHOE PEIIEHHE M OLIEHUBATh IPaBaONON00HOCTb
MOJIyYE€HHBIX PE3yJIbTaTOB

YMenue omnepupoBarh MOHATHAMH: (GUrypa, TOYKa, OTPE30K, MpsiMas, Jyd,
JOMaHas, yrojl, MHOIOYrOJbHUK, TpPEYTOJIbHUK, PpaBHOOEOPEHHBI U
PaBHOCTOPOHHHUM TPEYTOJIBHUKH, NPSIMOYIOJBHBIA TPEYrOJIbHUK, MEINaHa,
OMCCeKTpUCa W BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHHK, HapajuIelorpamm,

pPOMO, TIPSMOYTOJILHUK, KBaJpaT, Tpamleuus; OKPY)KHOCTb, KpYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBCHHBIMH (HUTypaMH;, YMEHHE peIlaTh 3aJa4dd, B TOM
qrciie M3 TOBCEIHEBHOW XM3HHM, Ha HAaXO0XJICHHE T€OMETPHUYECKHX BEIHYUH C
MIPUMEHEHHEM U3yYCHHBIX CBOUCTB (UTYp U (PaKTOB
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YMeHue onepupoBath MOHATHUSAMH: PABEHCTBO (DPUTYP, PABEHCTBO TPEYTOJIbHUKOB;
NapajuieIbHOCTh M MEPHEeHIUKYISIPHOCTh MPSIMBIX, YroJl MEXIY HpSIMbIMH,
NEPIEeHIUKYJIAP, HAKJIOHHAsA, TMPOEKIHs, moaodue  ¢uryp, moa00HBIE
TPEYroJbHUKH, CHUMMETpPUSI OTHOCHTEIBbHO TOYKHM M MPSAMOH; yMeHHe
pacrno3HaBaThb PaBEHCTBO, CUMMETPUIO U Tojgo0ue Quryp, napauienbHOCTb U
HEPIEeHIUKYJISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MHUpE

11

YMeHue onepupoBaTh MOHSATUSMHU: JIMHA, PACCTOSHUE, Yroy (BelIWYMHA YTIia,
CHUHYC U KOCHHYC yIJla TPEYroJbHHKA), IJIOUIa/lb; YMEHHE OICHUBATh pa3Mephl
npeaMeToB U OOBEKTOB B OKPY’KAIOIIEM MHPE; YMEHHUE MPUMEHSITh (POpPMYJIbI
nepuMeTpa 1 Iomaal MHOIOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U ILJIOIIAIU KPYra,
o0bemMa MPSIMOYTOJBHOTO MapaijieyieNuIea; YMEHUE MPUMEHITh NPU3HAKU
paBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA, TEOpPEMY
[Mudaropa, TpUroHOMETPUUECKHUE COOTHOIICHHUS JIJIs1 BEIYUCICHUS JUTHH,
PAcCTOSIHUM, TUIOLIAIEN

12

YMmenue n3o0paxarh IUIOCKHE (QUTYpbl U UX KOMOMHAIIMHM, MPOCTPAHCTBEHHbBIE
¢Gurypbl OT pyKd, C TIOMOLIbIO YEpPTEKHBIX HHCTPYMEHTOB U BIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHUIO

13

YMeHue onepupoBaTth IMOHATHSAMH: NPSIMOYTOJIbHAs CHCTEMa KOOpJIMHAT;
KOOpAMHAThl TOYKHU, BEKTOP, CyMMa BEKTOPOB, IIPOM3BE/ICHNE BEKTOPA HAa YHUCIIO,
CKaJSIPHOE TPOM3BEJCHHE BEKTOPOB; YMEHHME MHCIIOIb30BaTb BEKTOPBl H
KOOpJAMHATHI Ul TPEACTaBICHUS JaHHBIX W pELIeHHs 3a7ad, B TOM YHUCIE U3
JPYTUX y4eOHBIX NPEAMETOB U PEATbHOMN KU3HU




14

VYMenne OIICpHUpPOBATh IMOHATUAMM: CTOJIOUKOBBIE U KPYTOBBIC OHarpaMmabl,
TaONMUIBI, CpefHee apudMeTHyecKoe, MeauaHa, HauOOJbIIee W HAMMCHBIIEE
3HAYCHHUs, pa3Max YUCIOBOrO HaOOpa; YyMEHHE HM3BJICKAaTh, HHTCPIPETHUPOBATH U
peoOpa3oBhIBATH HHPOPMAIIHIO, TPESICTABICHHYIO B TAOIHMIIAX U HA JUarpaMmax,
OTPaKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX MTPOIECCOB U

SIBJIGHI/Iﬁ; YMCHHEC PACIIO3HABATh U3SMCHYMUBLIC BCIIMUYNHEBI B OKPYXKAOIIEM MUPC

15

YMeHue onepupoBaTh MOHATUAMU: CIyYailHbINA ONBIT (CIy4YaiHbIN SKCIIEPUMEHT),
3NIEMEHTapHOE COOBbITHE (3JEMEHTAPHBIH MCXO[) CIIy4ailHOTO OIbITa, CiIydailHoe
COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CIyYalHBIX
COOBITUH B OMNBITAX C PABHOBO3MOYKHBIMM 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHUE
pemaTh 3aayd METOAOM OPraHU30BAHHOIO Iepedopa M C MCIOJIb30BaHHEM
MpaBUJIa YMHOXEHHS; YMEHHUE OLIEHUBAaTh BEPOATHOCTU PEANbHBIX COOBITUH U
SIBJICHUH, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI
B OKPY>KaIOIllEM MUPE U B KHU3HU; 3HAKOMCTBO C TOHSITHEM HE3aBUCUMBIX COOBITUI;
3HaKOMCTBO € 3aKOHOM OOJIBIIIMX YHCET U €ro POJIbIO B

MAaCCOBBIX SIBJICHHSIX

16

YMeHne BHIOMpATh TMOAXOASAIINN W3YYEHHBIM METOJ JUIS PEIICHUS 3aJadH,
MPUBOJNTH MPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE M KU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB MATEMaTUKHM B MCKYCCTBE, OIKCHIBATh
OT/CJIbHBIE BBIAAIOIINECS PE3YJIbTaThl, TOJTYUYECHHBIE B X0JI€ PA3BUTHUS MATEMAaTUKHU
Kak HayKd, TPUBOJUTHh MPUMEPHI MATEMATUUECKUX OTKPBITUH U MX

aBTOPOB B OTEYECTBEHHOM M BCEMHUPHOUN HCTOPUN

[Tepeuenn 351eMEHTOB cofepkaHus, mpoBepseMbix Ha O
10 MaTeMaTuKe




Kon

[IpoBepsieMblii 2IEMEHT COAEPIKAHUS

1 Yucna v BIYMCIEHUS
1.1 Harypanbnsle u nenslie yncia. IIpu3Haku 1eIMMOCTH LENbIX YUCEIT
1.2 OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOICHTHI, OECKOHEYHBIEC MMEPUOITUCCKHIE
npoou
1.3 PanmonanbHbIe uncna. ApugMeTndeckrue ornepanuy ¢ PaluOHATBHBIMUA YHCITAMH
1.4 JlelictBuTenpHble  4Ynciia. ApUPMETHYECKHE OINEpalud C JIeHCTBUTEIbHBIMU
yHrcIaMu
1.5 [IpuOnu>keHHbIE BBIUMCICHUS, TpaBUia OKPYIVIEHUS, NPUKUIKA U OLIEHKa
pe3ynbTara BEIYUCIECHUH
2 AnrebGpanyeckue BbIpaKeHHs
2.1 BbykBeHHbIE BbIpakeHUs (BbIpaXXE€HUS C IEPEMEHHBIMU)
2.2 Crenenp c 1enbiM TokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTEJIeM.
CaoiicTBa cTeneHn
23 MHorouseHsl
24 Anrebpanueckas 1pooOb
2.5 ApudmeTnueckuil KOpeHb HaTypaldbHOM cTeneHu. [leficTBus ¢ apudmeTnuecKumu
KOPHSIMHU HAaTypaJbHOM CTENeH!
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
3.1 Henble wu npoOHO-panyoHanbHble ypaBHeHHA. CHCTeMbl M COBOKYITHOCTH
ypaBHEHH
3.2 ensie u apoOHO-pamoHanmbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
HEPaBEHCTB
33 Penrenye TekcTOBBIX 3ama4
4 YucoBeIe TOCIEN0BATEILHOCTH
4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHMS ITOCIEA0BATEILHOCTEH
4.2 Apudmerrdeckas 1 TeoMeTpruieckas nmporpeccuu. opmyiia CI0KHBIX TPOIIEHTOB
5 DOyHKIUHT
5.1. Oynkus, cnocoOs! 3ananus Gyaknun. I'paduk Gynkuu. O0nacTs onpeaeneHus 1
MHOX€eCTBO 3HaueHUH GpyHkuuu. Hynu @ynkiun. IIpoMexyTky 3HaKOIOCTOSHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MakcuMymsl Hu
MUHMMYMBbl (yHKIuM. HauOosbinee W HauMeHblllee 3HadeHHe (QYHKIHMM Ha
IPOMEXKYTKE
6 Koopaunatsl Ha psiMO# M TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPJMHATHI Ha IIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOUCTBA
7.2 TpeyronbHUK
7.3 MHOroyronsHUKN
7.4 OKpY’>KHOCTb U KpyI'
7.5 N3mepenne reoMeTpu4eCcKuX BEIUYUH
7.6 BekTopb! Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposatHocTs
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader













TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/n P Konrtpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypchl
| Harypanbnsle uncna. JleictBus ¢ 43 1 bubnnorexa [JOK
HaTypaJIbHBIMU YUCIaMU https://m.edsoo.ru/7f4131ce
) Harnsanas reomerpus. Jlnaum Ha 12 ) bubnuoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OOkrkHOBeHHbIC 1pOOH 30 ! https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsannas reomerpusi. MHOroyroibHUKU 12 1 hits://m.cdsoo.rw/ 7413 1ce
bu6mmoreka [JOK
5 0 42 1
flecatnnbic apobH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u puryps B 14 1 bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
7 I1 600 14 2
OBTOPEHHE I 0DOLIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 187 5 4

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Kontpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 H 1
ATYpAIbHbIC quCa 30 https://m.edsoo.ru/7f414736
) Harnsanas reomerpus. [Ipsmeie Ha 7 bubnuoreka [IOK
TIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
2 1 1
3 Jlpobu 3 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsanas reomerpus. CummeTpust 6 1 hits://m.cdsoo.ru/ 7414736
bu6mmoreka [IOK
. Beipasietiit ¢ Gykpam 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuoreka [JOK
IIOCKOCTHA https://m.edsoo.1u/7f414736
. [TonoxxuTenbHbIC U OTPULIATEIIbHbBIC 40 1 bubnuoreka [JOK
4qucna https://m.edsoo.1u/7f414736
bubnuoreka [JOK
8 I1 6 1
PEACTABIICHIE NATHbIX hitps://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHnue, 060061IeHNE, 20 ) bu6mmoreka [JOK
CHUCTEMAaTHU3aL s https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 6 5
[MPOI'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/n P Konrtpoiasbnbie | IIpakTuyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThbI
pecypchl
| Yucna u BeraucieHus. ParmonanbpHbIe 75 | bu6moreka [IOK
qucia https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 A 2 1
ATCOPAHIECKHE BLIP@KCHHA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHS H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunate! u rpaduku. OyHKIINN 24 1 hitps://m.edsoo.ru/ 78415690
bu6mmoreka [JOK
3 Hosropenite 1 0Goduierne 6 : https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KJIACC
KoanuecTBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3je/ioB U TeM
Ne n/m Kontpoabusie | Ilpakrtuueckue | (undposbie)
NMPOrpaMMbI Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE

pecypcbl



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

bubmmoreka [{OK

1 4 .K 1
HcJ1a U BeluKciIeHusA. KBagpaTHble KOpHU 5 https://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
I0Ka3aTeyieM https:/m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIPaKEHUS. 5 bubnuoreka [JOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebGpanyeckue BbIpaKEHHUSL. 15 bubnuorexa [JOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 bubmuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 YpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 ng;;;fg;ggﬁ 417218
bu6mmoreka [JOK
8 o .0 5
YHKUHH. LICHOBHDIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
yHIUHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 I1 600 6
OBTOPCHHE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Yucna v Beruncienus. JleicTBUTEbHBIE 9 bubnuorexa [JOK
qHcIa https://m.edsoo.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PAaBHEHUS C 14 | bubmuorexa [JOK
OJIHOUM TIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 | bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 ngf;;fg;ggﬁ 41908
bu6mmoreka [IOK
5 O 16 1
YHIHHH https://m.edsoo.rnw/7f419d08
bu6mmoreka [JOK
6 YucnoBble MOCIEA0BATEILHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

7 KIIACC

Ne i/

Koan4yecTBO 4acoB



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HaumenoBanue pa3ae/ioB U TEM

DJIEeKTPOHHbIE

MpPOrpaMmabl Beero Konrtpoasubie | IlpakTuueckue | (uudpposbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
[Ipocreitmue reomeTpudeckue GUTypsl 1
1 I/I)I() cBoiictBa. U3me :Hne reOMj")r I/I}IIIIZ)CKI/IX 14 brommorexa [TOK
' p P https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6moreka [IOK
2 T 22 1
PEYTOMLRHRH https://m.edsoo.ru/7f415¢e2e
3 [TapamnensHble IpsIMBIE, CyMMa YTJI0B 14 | bubnuoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢2¢
4 OKpy>XKHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
TIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoreka [IOK
5 [ToBTOpEeHue, 0600IIeHNE 3HAHUI 4 1 hitps://m.cdsoo.ru/7f41 562
OBUIEE KOJIMYECTBO YACOB I10O 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 4 12 1
CTRIPEXYTOMBHHKH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubnmorexa [JOK
porioph P - 1104 https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKH
[Tnomane. Haxoxnenne momanein
3 Tpe TOJTBHI/IKOB u llj/IHOFO ro;jﬂzlx ¢bur 14 1 bubamorexa LOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomany mogoGHBIX puryp
4 Teopema IIudaropa u Havyana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>XKHOCTH. BriricanHbie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY’KHOCTEH
bubnuoreka [JOK
6 I1 600 i 4 1
OBTOPEHIE, OOODILEHIE SHAHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
| Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 | bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3zoBanue nmompodbus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CHTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapToBbI KOOPAWHATHI Ha MIIOCKOCTH 9 1 bubmorexa OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U IUIOIIaAb Kpyra 8 bubmorexa OK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue nmnomanei
bu6mmoreka [JOK
6 JBIKeHHA I0CKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpEeHUE, 060OIIEHNE, 7 ) bu6mmoreka [JOK
cUCTEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[NPOI'PAMME
7 KIIACC

Ne i/

Koan4yecTBO 4acoB



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HanmeHnoBaHue pa3ae/ioB U TeM DJIeKTPOHHBbIE
NPorpamMmbl Beero Koutpoabubie | [lpakTuueckue | (uudposbie)
padoTsI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
bubmmoreka [{OK
1 I1 2
PEACTABIICHHIE JAMHbIX 7 https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
2 1
Omwcarenbias craTHeTHKa 8 https://m.edsoo.ru/7f415fdc
. bubmuotexa [JOK
1
3 CotyHaiias H3MCHIMBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa ciry4aitHOro 4 1 bubnuoreka [IOK
coOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 06006 5 2
ODITCHHE, CHCTCMATHIAIHA SHAHHH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10O 14 ) 5

I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undgpoBbie
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 IT 4
OBTOPCHHE Kypea 7 kacca https://m.edsoo.ru/7f417{b2
) OrmmcarenpHas cTaTUCTHKA. PaccenBanme 4 bu6moreka [IOK
JTAHHBIX https://m.edsoo.ru/7f4171b2
bu6mmoreka [IOK
M 4
3 Hoxectsa https://m.edsoo0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB citydaitHOTO COOBITHS 6 1 hits://m.cdsoo.ru/7f417b2
bu6mmoreka [IOK
5 B 4
BE/ICHNC B TCOPHIO rpao https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 C 0 8
TTYHAHHDIE COOBITHA https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 0600 4 2
O06o011eHue, cucTemMaTr3alys 3HaHui hitps://m.cdsoo.rw/7E417fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3aeyioB H TeEM nudpoBLIe
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 I1 8 4
OBTOPCHHC Kypea & Klacea https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 DJICMCHTHI KOMOHHATOPUKH 4 I https://m.edsoo.ru/7f41a302
3 T'eomeTpuueckas BEpOITHOCTH 4 bubmorexa LOK
p p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Hcnprranus bepuyium 6 I https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
> Crryyaitnas BemuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodwmenme, KOHTPOITh 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 14 | )

I[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* MaTtematuka: 5-i kjacc: 0a30BbIi YpPOBEHb: YUEOHUK: B 2 4acTAX; 3-¢ U3JIaHuUeE,
nepepaborannoe Bunenkun H.4., JKoxos B.U., YecnokoB A.C. u ap.
AxumonepHoe o6miectBo «M3narensctBo «IIpocsenienue

* MaTtematuka: 6-i kjacc: 0a30BbIf YPOBEHb: YUEOHUK: B 2 4acTAX; 3-¢ U3JIaHUE,
nepepaborannoe Bunenkun H.4., XKoxos B.U., YecnokoB A.C. u ap.

AKIII/IOHepHOQ O6IIICCTBO ((HB)I&TCHBCTBO «HpOCBeIIIGHI/IG))






