AHHOTAIMH K Ppa00YHM NPOrpaMMam N0 MaTeMaTHKe 5-9 Ki1accoB.

PaGoune mnporpamma mo MaTeMaTHKe JUIsi OCHOBHOM o0O0IeoOpa3oBaTebHON MKOIBI S -9
KJIACCOB COCTAaBJICHBI Ha OCHOBe DYHIaMEHTAIBHOTO SIpa COAEP KaHUs 001Iero 0Opa3oBaHus U
TpeboBaHuii K pe3yiapTaTaM OCBOEHHMsS 00lIe00pa3oBaTelNbHON NpPOrpaMMbl  OCHOBHOI'O
JipenctaBieHHbIX B DepepaqbHOM TOCYJAapCTBEHHOM —00IIe0o0pa3oBaTeIbHOM —CTaHIApTe
obmiero oOpa3oBaHus. B HUX Takke yYMTHIBAIOTCSI OCHOBHBIE Hjaeu NojoxeHus [Iporpammbl
pa3BUTHSI M (OPMHPOBAHUS YHHUBEPCAJIBHBIX YUYEOHBIX JCHCTBHI M1 OCHOBHOI'O OOIIETo
o0Opa3oBaHus. ( NPUMEPHON IPOrpaMMbl 00111e00pa30BaTENbHBIX YUPEXKICHUH 110 MaTeMaTuKe S5-
9 xmaccel, K yueOHOMY KOMILIeKCY I 5-9 kmacco (aBTopel C.M.Hukonbckuii, M.K.Ilorarmos,
H.U.PemernukoB, A.B. IlleBkun wu ap.,. , H).H.MakapsiueBa, H.I'Munaioxk u 1p
JI.C.Atanacss,; u cocraBurens T.A. BypmuctpoBa — M: «IIpocsemmenuer, 2014.)

PaGouass mnporpamMma KOHKPETU3HUPYET COJAEp)KaHUE MPEIMETHBIX TeM 00pa3oBaTeIbHOIO
CTaHJapTa U JaéT pacnpeeseHre yueOHbIX 4acoB MO pa3jeiaM Kypca.

OO0w1ast xapakTepUCTHKa y4eOHOro npeaMera

MaremaTtnueckoe o00pa3oBaHME€ B OCHOBHOW IIKOJIE CKJIQIbIBACTCS U3  CIEIYIOIIUX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs 0JIOKOB): apudmMeTuka; anredpa; reoMeTpus;
DIIEMEHTHl KOMOWHATOPUKH, TEOPUH BEPOSTHOCTEH, CTAaTUCTHKH U JIOTUKH. B cBoei
COBOKYIIHOCTH OHM OTpakalOT OoraThlii ONBIT OOyueHHs MaTeMaTHKe B Hallell cTpaHe,
YUUTBHIBAIOT COBPEMEHHBIE TEHACHLIMU OTEUECTBEHHOW U 3apyOeXHOW IIKOJIbI U IO3BOJISIOT
peaan30BaTh OCTABICHHBIE MEpe]l LIKOJbHBIM 00pa30BaHUEM LeJIM HAa HH(POPMALIMOHHO EMKOM
U IPaKTUYECKH 3HAYMMOM Marepuajie. OTU COJepiaTelbHble KOMIIOHEHTBI, pa3BUBAasCh Ha
HOPOTSDKEHUM BCEX JIET 00y4YeHMsl, €CTECTBEHHBIM 00pa3oM NepeIuieTatoTcsl U B3aUMOIEHCTBYIOT
B y4€OHBIX Kypcax.

Apudmernka rpu3BaHa  CIOCOOCTBOBaTb  NPUOOPETEHUIO  NPAKTUYECKUX  HABBIKOB,
HEOOXOIUMBIX JUIsl TIOBCEAHEBHOW >ku3HU. OHa CHyKUT 0a30d UIsi BCEro JalibHEMIIEro
U3y4eHHMs] MaTEeMaTUKH, CIIOCOOCTBYET JIOTMUECKOMY Ppa3BUTUIO U (OPMHPOBAHUIO YMEHUS
[10JIb30BATHCS AITOPUTMAMHU.

Auredpa HaleneHa Ha (OpPMHpPOBAHME MaTEMaTHMUYECKOro ammapaTa JUulsl pelleHus 3ajad u3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, OKPY)KAIOMIEH PearbHOCTH. SI3bIK anreOpbl MOJYepKUBACT
3HAYEHUE MAaTEMaTHKH KakK s3bIKa JUIs IOCTPOEHUS MaTeMaTHYeCKUX MOJEJeH, MpOoLEeccoB U
ABJIEHUHN peaibHOro Mupa. OHOM U3 OCHOBHBIX 33Ja4 M3y4€HUs aareOpbl SBISETCS pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
MH(OPMATUKM; OBJAJCHUE HAaBBIKAMU JIEAYKTHBHBIX paccyxiaeHuil. IlpeobpazoBanue
CHUMBOJIMYECKMX (OPM BHOCUT CBOM creuupuyeckuii BKJIaJ B pPa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEN K MaTeMaTHuecKoMy TBopdecTBY. [[pyroil BakHOH 3anadeil n3ydeHus anreOpsl
ABIISICTCA TOJyYEHHE ULIKOJbHUKAMHM KOHKPETHBIX 3HaHUM O (QYHKIMAX Kak BaHeHIIen
MaTeMaTUYeCcKOM MoOJenu JJs ONHCAaHHUS U HUCCIENOBaHUS Pa3HOOOpa3HbIX IPOILIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, OSKCIIOHEHIMAIbHBIX, MEPHUOAMYECKHUX U Jp.), I
(GopMUPOBaHUS Y ydalIuXcs MPEACTABICHUN O POJIM MAaTeMaTUKU B Pa3BUTHUU LIUBUIU3ALUU U
KYJIBTYpBI.

I'eomerpusi — OaMH M3 BaXHEMIIMX KOMIIOHEHTOB MAaT€MaTH4YeCKOro oOpa3oBaHUs,
HeoOXxonuMasi Il NPUOOpPETeHMs KOHKPETHBIX 3HAHMM O TMPOCTPAHCTBE M IPAKTHUECKU
3HAUMMBIX YMEHUH, (OPMUPOBAHUS S3bIKa OMUCAHHUS OOBEKTOB OKPYXKAIOLIETO MHpa, AN
pPasBUTHSI NPOCTPAHCTBEHHOTO BOOOPaKEHHSI M WHTYUIMHM, MAaTEeMaTHYECKOW KyIbTYpHI, s
ACTETUYECKOTO BOCIHUTAHUS Yydamuxcs. M3ydeHHe reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JIOTMYECKOTO MBIIIEHHS, B (POPMUPOBAHNE TOHATHS JOKa3aTeIbCTBA.

DJIeMeHThl JIOTMKH, KOMOMHATOPUKH, CTATUCTUKU M TEOPUM BEPOSITHOCTEH CTAHOBATCS
00s13aTeIbHBIM KOMITOHEHTOM IIIKOJIFHOTO 00pa30oBaHMs, YCHJIMBAIOIIMM €ro MPHUKIAIHOE U
MPaKTUYECKOe 3HadeHHe. DTOT MaTepuajl HeoOXOAMM, MpexIe Bcero, sl (popMHUpOBaHUS
(YHKLIMOHAJIBHON T'PAaMOTHOCTH — yMEHHMH BOCIPHHHMMATh M aHAIU3UPOBaTh HH(OpMAIHIO,
IPEJICTABICHHYI0O B pa3IU4HbIX (OpMax, IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTUX
pEaIbHBIX 3aBHCUMOCTEM, IPOU3BOJIUTH INPOCTEHIINE BEPOSTHOCTHBIE pacueTsl. M3ydeHne



OCHOB KOMOMHATOPUKH MO3BOJIHUT YYAIIEMYCsl OCYIIECTBIATH PACCMOTPEHUE CITydaen, epedop u
MOJICYET YUCJIa BapUAHTOB, B TOM YHUCJIE€ B MPOCTEUIINX MPUKIAAHBIX 3anadax. [Ipu n3ydenuu
CTAaTHCTUKH M TCOPHH BEPOSTHOCTEH 00OTamaroTcsi MPEICTaBICHHUS O COBPEMEHHOW KapTHUHE
MHpa ¥ METOJIaX €ro UCCAeA0BaHMs, GOPMHUPYETCS TOHUMAHUE POJIU CTATUCTUKHA KaK HCTOYHHKA
COLIMATILHO 3HAYMMOW WH(POpPMAIUU U 3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUICHUS.
Takum 00pa3oMm, B XOJIe OCBOCHHS COJIEPKaHHUS Kypca ydalluecs IMOJIy4aroT BO3MOYKHOCTH:
pPa3BUTh TMPEJCTABICHUS O YHUCIE U POJU BBIUMCICHUW B UETOBEUYECKOM MPAKTHKE;
chopMupOBaTh MPAKTUUECKUE HABBIKKM BBITIOJIHEHHS YCTHBIX, MUChbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYHMCIICHUM, pa3BUTh BBIYUCIHUTEIBHYIO KYJIbTYPY; OBJIAJETh CHMBOJUYECKUM SI3bIKOM
anreOpel, BbIpaboOTaTh (HOPMATBHO-ONIEPATHBHBIC alreOpanyecKrue YMEHUS W HAYYUThCS
MPUMEHSATh UX K PEIICHUI0 MAaTEMAaTUYECKUX U HEMATEMaTHYECKUX 3aJ]lay; U3y4YUTh CBOMCTBA U
rpaduKk dJIEMEHTApHBIX (PYHKIUN, HAYYUTHCS HCIOJIB30BaTh (YHKIHOHAIBHO-TpaduuecKue
MPEACTABJICHUS JJIs ONIMCAHMS U aHAIN3a PealbHbIX 3aBUCUMOCTEMN; Pa3BUTh MIPOCTPAHCTBEHHbBIE
MPEACTABICHUS M HM300pa3UTEIIbHBIC YMEHHUS, OCBOMTh OCHOBHBIE (DaKThl W METOJbI
MJIAHUMETPUH, TTO3HAKOMUTBHCS C MPOCTEHIIIMMH MPOCTPAHCTBEHHBIMU TEJIAMHU M UX CBOWCTBAMU;
MOJYYUTh TMPEJCTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE U O
pa3IUYHBIX Ccroco0ax MX H3y4eHHs, 00 OCOOCHHOCTAX BBIBOJIOB M IMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIA XapakTep; Pa3BUTh JIOTMYECKOE MBIIUIEHHE M pPEYb — YMEHUS JIOTUYECKU
000CHOBBIBATh CYXKJICHHUSI, NMPOBOJUTH HECIOXXHBIE CHCTEMAaTHU3allMU, MPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPBI, HUCIIOIB30BATh PA3JIMYHBIC S3BIKM MATEMaTHUKH (CIIOBECHBIH, CHMBOJUYCCKUM,
rpaduyeckuii) I WLTIOCTPAIMHM, WHTEPIPETAMHA, apryMEHTAllMd W J0Ka3aTelIbCTBA;
c(hopMHUPOBATh MPEACTABICHUS 00 U3ydaeMbIX MOHATUAX U METOJaX KaK BaKHEHIIINX CPEICTBAX
MaTEeMaTUYECKOr0 MOJICITMPOBAHMS PEATbHBIX MPOIIECCOB U SBJICHHUIA.

Henu: u3yuyeHue MaTeMaTHKUA Ha CTYIEHH OCHOBHOTO OOIIero oOpa3oBaHUsSI HAIPaBJICHO Ha
JTOCTH)KCHHE CIICTYIOIINX LIeTeH:

1 oBmageHue cUCTEMOM MaTeMaTHYECKHX 3HAHUN U YMEHHM, HEOOXOIUMBIX ISl IPUMEHEHHS B
MPAKTUYECKOHN JCITeITLHOCTH, H3yUSHHUS CMEKHBIX JUCIHUILINH, POIOJKEHISI 00pa30BaHUs;

2 UWHTEIUIEKTyaJbHOE pa3BUTHE, (OPMUPOBAHUE KAUECTB JUYHOCTH, HEOOXOIUMBIX YEIOBEKY
JUISl  TIOJTHOLICHHOW JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTeMaTUYECKOU
JEATEIbHOCTH: ICHOCTU U TOYHOCTH MBICIIH, KpUTUYHOCTH MBILIEHUS, UHTYUIIUH, JOTUYECKOTO
MBIIUJICHUS, SJIEMEHTOB aJTOPUTMUYECKON KYJIbTYpPbI, MPOCTPAHCTBEHHBIX TPE/ICTABIICHUA,
CIIOCOOHOCTH K TIPEOI0TICHHUIO TPYTHOCTEH;

3 dopMupoBaHUE MPEACTABICHUN 00 MACSIX U METO/IaX MaTEeMAaTUKH KaK YHUBEPCAIBHOTO SI3bIKa
HayKU U TEXHUKHU, CPEACTBA MOJICITUPOBAHMS SIBIICHUI U IIPOLIECCOB;

4 BOCIUTAaHHE KYJIbTYPHI JIMYHOCTH, OTHOIIICHUS K MaTeMaTHKE KaK K 4acTH OOIIEYeIIOBEUYECKOM
KYJIbTYpBI, UTPAOIIEl 0COOYI0 POJIb B OOIIECTBEHHOM Pa3BUTHH.

Mecto mpeamera B deaepanbHOM 0OazucHoM yuyeOHoM Tutane. CoryiacHo (QenepaibHOMY
6a3rcHOMY yueOHOMY IJIaHy Uil 0oOpa3zoBaTelbHBIX ydupexaeHuil Poccuiickoit denepaunu Ha
M3y4eHUE MAaTEeMAaTHKU Ha CTYMIEHH OCHOBHOTO OOIIEro o0pa3oBaHus OTBOJIUTCS HE MEHEE 5 U B
Heaeno ¢ 5 mo 9 knacc.

CornacHo (enepanbHOMy 0a3MCHOMY yueOHOMY IUIaHYy Ha u3ydeHue matemMatuku B 2018/2019
roay:

B 5 Kjacce OTBOJUTCS 5 4. B HEACHIO, Bcero 175 u.

B 6 KJ1acce- 5 4. B HeJelmo, Bcero 175 4.,

B 7 Kiacce - 5 4. B Hezemro Bcero 175 u.,

B 8 kitacce- 5 u. B Hememo Bcero 175 u.

B 9 xitacce- 6 4. B Hexento Beero 204 yu.

B xome mpemogaBaHusi MaTeMaTWKH B OCHOBHOW mIkoie, pabota Hax (opMmupoBaHHEM Y
YYaIuXxcsl TMEPEeUnCICHHBIX B MIporpaMMe 3HAHUW M YMEHHH, ClielyeT oOpamiaTh BHUMaHUE Ha
TO, 4TOOBI OHM OBIIAICBAIM YMEHHSIMH 00IIey4eOHOTO XapakTepa, pa3HOoOOpa3HbIMH criocobaMu
NeATeTLHOCTH, TPUOOpPETaTu OMBIT: IUIAHUPOBAHUSI W OCYIIECTBICHUS aJTOPUTMUYECKON
JIeATEIbHOCTH, BBINOJHEHUS 3aJaHHBIX U KOHCTPYMPOBAHUS HOBBIX QJITOPUTMOB; PELIEHUS



pa3sHOOOpa3HBIX KJIACCOB 3a/1a4 M3 PA3JIMYHBIX pa3esioB Kypca, B TOM YHCIe 3a/1a4, TPEOYIOLIX
IIOUCKAa TYTH U CIOCOOOB pEIEHUs; HCCIIECAOBATENbCKOM AEATENbHOCTH, Pa3BUTHUS HIEH,
IPOBEICHUS AKCIIEPHUMEHTOB, O0O0OIICHUs, NMOCTAHOBKM W (HOPMYJIMPOBAHUS HOBBIX 3aj]ad;
ACHOTO, TOYHOIO, I'PaMOTHOIO H3JIO)KCHHS CBOMX MBICIIEH B YCTHOM M IMCbMEHHOM pE4H,
UCIIOJIb30BAaHUSl  PA3IMYHBIX  SI3bIKOB ~ MaTeMaTUKU  (CIOBECHOTO,  CHMBOJIMYECKOTO,
rpa¢u4eckoro), CBOOOJHOrO Iepexoja C OJHOrO s3blKa Ha JAPYrod Uil WIUIIOCTPALIUH,
MHTEPIIPETALIMY, apTyMEHTALlUU U J10Ka3aTeNbCTBA; IPOBEIECHNUS JOKA3aTENIbHBIX PAcCYKIECHUH,
apryMEeHTalluy, BBIIBUKEHUS TUIIOTE3 U MX 0OOCHOBAHUS; MTOMCKA, CUCTEMAaTU3allUM, aHaIu3a U
knaccupukanun  MHPOPMALMK,  WCIOJB30BAHUS  pa3HOOOpasHBIX  MH(POPMALMOHHBIX
UCTOYHUKOB, BKJIIOYasi y4eOHYIO U CIPABOUYHYIO JIUTEPATypy, COBPEMEHHbIE UH(OPMAIIOHHbIE
TEXHOJIOTHH.
PesynbTarsl 00y4yeHus npeacrapieHbl B TpeOoBaHUAX K YPOBHIO OJTOTOBKH U 33JJal0T CUCTEMY
UTOTOBBIX PE3y/IbTaTOB 00YYEHHUs, KOTOPHIX JTOJDKHBI IOCTUTATh BCE YYaIIHecs, OKAaHYMBAIOIINE
OCHOBHYIO HIKOJY, ¥ JIOCTUXEHHUE KOTOPBIX SABJSETCSA 0053aTEIbHBIM YCIOBHEM MOJOKUTEIBHON
aTTeCcTallll yYEHUKa 32 KypC OCHOBHOM IIKOJIbl. JTH TPeOOBAHUS CTPYKTYPHPOBAHBI 110 TPeM
KOMIIOHEHTAM: «3HATh/IOHUMATb», «YMeTb», «HCII0Jb30BATh NPHOOPETEHHbIC 3HAHUA W
YMeHHS B IPAKTHYECKOM /1esiTeIbHOCTH M NOBCeHeBHOM KU3HMW». [Ipu 3TOM nocnennue n1a
KOMIIOHEHTA IIPEJCTABJICHBI OTACIBHO 110 KaXI0My U3 Pa3JelIOB COAEPIKAaHU.

OCHOBHOE COJAEP/KAHUE
Apudpmernka Harypanpuele uucna. JlecatnuHas cucreMa cyucieHus. PuMmckas Hymepauus.
Apudpmernueckue JAeMcTBUS HaJd HaTypaidbHbIMU uyMciaamMu. CTeneHb C HaTypalbHBIM
nokasareneMm. [lennumocts HaTypanbHbIX ynceln. [Ipuznaku genumoctu Ha 2, 3, 5, 9, 10. [IpocTsie
U COCTaBHBIC 4Hcia. Pa3iokeHne HaTypallbHOTO YHCia Ha MPOCThie MHOXHUTENH. Hanbompmmit
o0muii nenuTens ¥ HauMeHblee od1ee kpatHoe. Jlenenue ¢ octatkoM. Jpo6u. OObIKHOBEHHAs
npo0b. OcHOBHOe CBOHCTBO npobu. CpaBHeHHME [pobel. Apudmernueckue HEUCTBUS C
OOBIKHOBEHHBIMU Apo0siMu. HaxoxkieHne 4acTu OT 1eJI0ro M LIEJI0ro Mo ero yactu. JlecaTuuHas
npoOb. CpaBHEHHE AECATHYHBIX ApoOei. ApudmMerndeckue AeCTBUS C TECATHUYHBIMU APOOSIMHU.
[IpencraBiaenue AecATUYHON ApoOM B BUAE OOBIKHOBEHHOW JpoOM U OOBIKHOBEHHOW B BHJIE
necsTuuHoil. PanmonaneHble uncna. Llenble uncna: monoXuTenbHble, OTPULIATEIbHBIE U HYJIb.
Monyns (abcostoTHas BenuuuHa) ynucia. CpaBHEHHE PaLMOHAIBHBIX 4Hcel. ApupMeTndeckue
JEHCTBUS ¢ pallMOHAIBbHBIMH ynciaamMu. CTeneHb ¢ LeNbIM NoKa3aTeneM. UncioBble BEIpAKEHUS,
HOPSIOK JIEHCTBUH B HHMX, HCIOJb30BaHHME CKOOOK. 3aKOHBI apU(pMETUYECKUX JeHCTBUIL:
MIEPEMECTUTENBHBIM,  COYETATENIbHBIA,  pPaCHpEACIUTENbHbIA.  JIeHCTBUTENBHBIE  YHCIIA.
KBanpatsslii kopeHb u3 uncia. KopeHb tpeTheil creneHu. [loHsTHE 0 KOpHE n-Oi CTENEHU U3
yucna 1 . Haxoxnenue nmpuOIMKEHHOTO 3HAUEHUS! KOPHS C MOMOINBIO KaJbKYJIATOpPA. 3alUCh
KOpHEH C MOMOUIbIO CTENEHHU C JpOOHBIM Moka3aresneM. [loHsTHe 00 MppalMoHaIbHOM YHUCIIE.
UppanmonaneHocTh  yucna.  JlecsaituuHble  NpUOMMKEHHUS ~ UPPALMOHAIBHBIX  YHCEIL
JlelicTBuTenpHbIE YMCIa KaKk OecCKOHEYHble JAecsTHUYHble ApoOu. CpaBHEHHE AEHCTBUTEIBHBIX
ymcels, apupMeTHUecKre NeHCTBUS HaJl HUMH. OTambl pa3BUTHUS MPEICTaBICHUM O YHUCIE.
TexcroBele 3agaun. PemieHue TEKCTOBBIX 3a/1ad apupMeTHdeckuMm crocobom. M3mepenus,
npuOIMKEeHNs, OLleHKH. EAMHMIIBI M3MEepeHus UIMHBI, IMJI0L@aau, o0bema, MacChl, BPEMEHH,
ckopocTu. Pa3mepel OOBEKTOB OKpYXamoIlero Hac Mupa (OT 3JIEMEHTApHBIX 4YacTUI[ M0
Bcenennoit), IIMTENBPHOCTh TPOLECCOB B OKpykawomeM Hac wmupe. llpencrasienue
3aBHCUMOCTH MEXIy BeiauuuHamu B Buae ¢opmyi. Ilpomnentsl. Haxoxnenue mporeHta ot
BEJIMYMHBI, BEIMYUHBI N0 ee IpoueHTy. OTHOIIEeHHEe, BbIpa)KEHHWE OTHOILIEHUS B IMPOLEHTAaX.
[Tponopuus. IIponopruonanbHas U 00paTHO MPONOPLUOHANbHAs 3aBUCHUMOCTU. OKpyrieHue
yucen. Ilpukuaka v oneHka pe3yiabTaTOB BbIUMCICHHUI. BbljeneHne MHOXKUTENS — CTENEeHU
JIECSITH B 3aIIMCH YUCIIA.
Auare0dpa. Anredpanyeckue  BbIpaXEHHUS.  DyKBeHHble  BbIpaXeHHs  (BbIpaXeHHS  C
nepeMeHHbIMM). YucinoBoe 3HaueHHMEe OYKBEHHOTO BbIpaKeHHs. JlOMyCTHUMBIE 3HAuYEHUs
MEPEMEHHBIX, BXOJAIIMX B airedOpandeckue BblpaxkeHHs. [lojcTaHOBKa BBIpRXXEHUH BMECTO
nepeMeHHbIX. PaBeHCTBO OYKBEHHBIX BbIpakeHUH. ToXXIecTBO, 10Ka3aTENbCTBO TOXKIECTB.



[TpeoOpaszoBanus BeIpakeHuil. CBOHCTBa CTENeHEW C MENbIM TMOKa3aTelieM. MHOTOYJICHBI.
CroxeHue, BBIUUTAHHE, YMHOXEHHE MHOTOWIECHOB. POpMyJIbl COKPALIEHHOIO YMHOXXECHUS:
KBaJpaT CyMMBI M KBaJpaT pa3sHOCTH, KyO cyMMbl W KyO pasHoctu. dopmyna paszHocTH
KBaapaToB, (opMmyna cymMMbl KyOOB W pa3sHOCTH KyOoB. Pa3znoxkeHue MHOrowieHa Ha
MHOxuUTeNH. KBanpaTtHelii TpexwieH. BeiaeneHue moiaHoro KkBajapara B KBaIpaTHOM TPEXWIEHE.
Teopema Buera. Pa3noxxeHne kBapaTHOTO TpeX4IeHa HA JIMHEHHbIE MHOKUTEIU. MHOTOWIEHBI
¢ onHoil mepemenHoi. CreneHb MHorowieHa. Kopenb MHOrounena. Anredpanueckas IpoOsb.
Cokpamenue apo6eit. [elictBust ¢ anredOpandecKuMu ApoOsiMU. ParmoHalibHbIE BBIpKEHUS U
ux mnpeoOpazoBaHus. CBOWCTBa KBaJpPaTHBIX KOPHEH W HX NPUMEHEHHUE B BBIUMCIICHUSIX.
VYpaBHeHUs U HEpaBEHCTBA. YpaBHEHUE C OHOM mepemeHHOM. Kopenb ypaBHeHus. JIuneliHoe
ypaBHeHue. KBaapatHoe ypaBHeHue: (opMyna KOpHeH KBagpaTHOIO YypaBHEHHUs, Pemenue
pauMoHaNbHBIX ypaBHEHUH. [Ipumepsl peleHns: ypaBHEHHU BBICILIUX CTENIEHEH; METOAbl 3aMEHBI
IIEPEMEHHOM, pa3/IOKEHUST Ha MHOXKUTEIM. YpaBHEHHE C JBYMS IEPEMEHHBIMH; DELIECHUE
ypaBHEHUsI ¢ AByMs nepeMeHHbIMU. CrucTreMa ypaBHEHUM; perieHue cuctemsl. Cucrema IByX
JMHEWHBIX YpaBHEHHH C JBYMs TMEPEMEHHBIMU; pPEIICHHE MOACTAaHOBKOW M anreOpanyecKum
CIOKEHHEM. YPaBHEHHME C HECKOJIBKMMH IepeMeHHbIMU. [Ipumepsl pemieHus HenMHEHHBIX
cucreM. [Ipumepsl perieHuss ypaBHEHUN B LEIbIX yuciax. HepaBeHCTBO ¢ OAHON NEPEMEHHOMN.
Pemienne HepaBeHcTBa. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI.
KBanparusle HepaBeHcTBa. [lpumepsl pemieHuss JIpoOHO-TMHEHHBIX HEpaBEeHCTB. YmucioBble
HEPAaBeHCTBA M UX CBOMCTBA. J[0Ka3aTenbCTBO UMCIOBBIX M alreOpandeckKux HEpPaBEHCTB.
[Tepexon oT cnoBecHOU (POPMYIHPOBKU COOTHOLIEHUN MEXKIY BEIMUYMHAMU K aJIreOpandecKou.
Pemenne TekcTOBbIX 3amad anreOpandeckuM crnocoOoM. YmHcIoBbIe MOCIEN0BATEILHOCTH.
[TonsaTHe mocnenoBaTenbHOCTH. ApudMeTnyeckass U reoMeTpudeckas nporpeccun. Dopmyibl
o0miero uigeHa apuMeTuuecKoil U TeOMEeTPUUYECKON MPOrpeccuii, CyMMbI MEPBBIX HECKOJIbKHUX
YJICHOB apH(PMETHYEeCKOH M reoMmerpuyeckor mporpeccuit. CiokHble NpoueHTH. YucioBbie
byukuun. [onstue ¢pynknuu. Obnacts onpenenenus GyHkiuu. CrnocoObl 3aaanus (HyHKIUH.
I'padux dyHkmmm, Bo3pacTaHue MyObIBaHHE (YHKIWHU, HAaHOOJbIIee W HAaUMEHbIIEE 3HAUYCHUS
byHKIIMM, HYIM (QYHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA. UTeHue rpadukoB (QyHKIIHA.
@OYHKIMM, OMNHUCHIBAIOLIME NPAMYI0O M OOpaTHYI IPONOPLUOHAIBHYK) 3aBUCHUMOCTH, HX
rpaduxu. Jlunedinas ¢yHkusA, ee TpadUK, TEOMETPUYECKHH CMBICT KOI(PPUIMEHTOB.
['unep6ona. KBagparuunas ¢pynkuus, ee rpaduk, napadona. KoopauHaTsl BepUIMHbI MapadodIbl,
ocb cumMmerpun. CteneHHble (YHKIMM C HaTypalbHBIM IOKa3areneM, ux rpaduxu. ['paduku
GyHKIMI: KOpeHb KBaJpaTHBIA, KOpeHb KyOudeckuii, Monaynb. lcmonbs3zoBanue rpaduxos
byHkuui Ui pelieHMs ypaBHeHHH u  cucteM. [Ipumepsl rpaduyeckux 3aBUCHUMOCTEH,
OTpakaloIlIUX pEeaJbHbIE IMPOLECCHl: KojiebaHHWe, MOKa3aTelIbHBbIM POCT; YMUCIOBBIE (YHKIUH,
OMNHUCHIBatOIME 3TU Tpouecchl. IlapannensHblii epeHoc rpauKoB BAOJIb OCEH KOOpAMHAT U
cuMMeTpus oTHocuTenbHO ocel. Koopaunartel. M300pakeHne uucen TOYKaMU KOOPAMHATHOMN
npsiIMOM. ['eoMeTprUYecKHil CMBICIT MOIYJIs YMCIa. YUCIIOBBIE TPOMEKYTKH: UHTEPBAJ, OTPE30K,
ay4d. Qopmysia pacCTOSSHUS MEXAY TOUYKAMHU KOOPAWHATHOW NMpsAMOM. J[eKapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH; KOOpAMHATHI TOUkH. KoopauHatel cepenuHbl oTpe3ka. dopmyia paccTOSHUS
MEXIy JBYMS TOYKaMU IUIOCKOCTH. YpaBHEHHE MpPSAMOW, YriaoBOM KO3(PQOUIUEHT MNPSMOH,
YCIIOBUE NAPAJIIEIIBHOCTH MPSMBIX. Y PaBHEHHE OKPYKHOCTH C LIEHTPOM B Haydaje KOOpAUHAT U
B J1I000M 3aaHHON Touke. I'paduueckast UHTepHpeTaus ypaBHEHUH ¢ ABYyMsI IEPEMEHHBIMU U
UX CHCTEM, HEPABEHCTB C JIByMs [IEPEMEHHBIMU U UX CUCTEM.

I'eomerpust HauaneHple MOHATHS U TEOpeMbl TeOMeTpUU. BO3HMKHOBEHHE TE€OMETPUU U3
npakTukd. ['eomeTpuueckue ¢urypsl u Tena. PaBeHcTBO B reomerpuu. Touka, mpsmas u
I0CKOCTh. [loHsATHE O reomeTpuyeckom Mmecte Touek. PaccrosHue. Otpesok, ayd. JlomaHnas.
VYron. Ipsmoit yron. Octpele U Tymnble yrisl. BepTukanpHbele U CMeXHbIE yribl. buccekrpuca
yrima v ee cBoicTBa. llapamnensHble M mepecekaromuecs npsmele. llepneHAMKYISIpHOCTB
npsiMbIX. TeopemMbl O TApauIENbHOCTH M NEPHEHAUKYISIPHOCTH HpsMbIX. (CBOWMCTBO
CEepEeIMHHOr0 TEpPHeHAUKYIspa K oTpe3Ky. llepneHAukynsip ¥ HakJIOHHas K MPSIMOM.
MHuoroyronsHuku. OKpy:KHOCTb M Kpyr. HarusjaHele npenctaBieHHs O IPOCTPAHCTBEHHBIX



TeNax: Kyoe, mapajijienenurnene, npusme, nupamuie, mape, cgepe, konyce, numunape. [Ipumeps
ceuenuil. IIpumepsr pasBepTok. TpeyronbHuk. IIpsMOyronabHble, OCTPOYIOJIBHBIE, |
TYIOYTOJIbHBIE TPEYroJbHUKHU. BricoTa, MennaHa, OuccekTpuca, CpeJHssl TMHUSA TPEyroJbHHKA.
PaBHOOeIpeHHbIE 1 PAaBHOCTOPOHHUE TPEYrOJIbHUKU; CBOWCTBA U MPU3HAKK PAaBHOOEAPEHHOTO
TpeyroiabHuka. IlpusHaku paBeHcTBa TpeyrosibHUKOB. HepaBeHcTBO TpeyroinpHuka. Cymma
YIJIOB TPEYroJIbHUKA. BHENIHNE yIJIbl TPEYroJbHUKA. 3aBUCUMOCTh MEX/1Y BEJIMYMHAM CTOPOH U
yriaoB TpeyroibHuka. Teopema @aneca. [logoOue TpeyronbHUKOB; KOAPPUIMEHT MOI00MS.
[Ipusnaku mnogoOusi  TpeyronbHUkoB. Teopema Iludaropa. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC, TaHI€HC, KOTaHIE€HC OCTpPOro yria
MPSMOYTOJIBHOTO TpeyroJjibHuKa 1 yrioB oT 0° o 180°; mpuBenenue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUIOHOMETPUUECKOE TOXKIAECTBO. DopMyibl,
CBSI3BIBAIOILIME CUHYC, KOCHHYC, TaHI'€HC, KOTAaHIE€HC OJHOro M TOoro e yria. Teopema
KOCMHYCOB U TEOpPEMa CHHYCOB; IPUMEpPbl UX IPUMEHEHUS [Js BBIYUCICHHUS 3JIEMEHTOB
TPEYroJIbHUKA. 3aMeydaTelIbHble TOYKH TPEYrOoJIbHUKA: TOYKM IIEPECEUEHUs CEepPeAMHHBIX
NEepIEHANKYISApOB, Ouccektpuc, MeauaH. OkxpyxHOCTh  Diinepa.  YeTbIpexXyroiabHHUK.
[Tapannenorpamm, ero cBOiCTBa U npu3Haku. [IpsMoyronbHUK, KBajpat, poMO, UX CBOWCTBA U
npusHaku. Tpanemnus, cpeaHsist JUHUS Tpaleluu; paBHOOeIpeHHast Tpanenysi. MHOTOyroJbHUKH.
Boinykneie MHOroyrosibHUKM. CymMMa yrioB BBIIYKJIONO MHOTOYrojibHMKa. Brucanneie u
ONMCAHHbIE MHOIOYrojibHUKH. [IpaBuiibHbIE MHOrOyrosibHUKH. OKpYKHOCTb U Kpyr. LleHtp,
paauyc, nuamerp. yra, xopaa. Cektop, cermeHT. LleHTpasibHbIl, BIMCAHHBIM YIroJl; BEJIMYMHA
BIIMCAHHOIO yrija. B3auMHoe pacrnosokeHue NpsMOM U OKPYKHOCTH, JIBYX OKpPYXKHOCTEH.
KacarenbHast u cekymass K OKPY>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IPOBEIECHHBIX M3 OJHOU
TOYKH. MeTpuuecKre COOTHOLIEHUS B OKPY)KHOCTH: CBOMCTBA CEKYIIMX, KacaTeJIbHbIX, XOP.
OKpyXHOCTb, BIMCAaHHAas1 B TPEYIOJbHUK, U OKPYXHOCTb, OIHMCAHHAs OKOJIO TPEYroJIbHHKA.
BnucanHble W oONMCaHHBIE YETHIPEXYTOJIBHUKH. BIHcCaHHbIE U ONHUCAaHHBIE OKPYXHOCTU
MPaBUIILHOTO MHOTOYroJIbHUKA. MI3MepeHne reomeTpuueckux BeanyuH. JnuHa otpeska. JnuHa
JIOMaHOM, IEpUMETp MHOTOYTOJIbHUKA. ; AJIMHA AYrd. Bennuuna yrna.nPaccrosiHue oT TOUYKHU 10
npsiMoil. PaccTostHue Mexay napauieabHbIMU IpsAMbIMU. JlJIMHA OKpyXHOCTH, yucio ['panycHas
Mepa yria, COOTBETCTBUE MEXIYy BEIMYMHOM YIJIa U JUIMHOM AYru OKpyKHOCTH. IlonsTHE O
wiomanu Tockux ¢Guryp. PaBHOcocTraBneHHble U paBHOBenukue ¢urypsl. [lnomanp
npsiMoyrosibHuKa. Ilmomans mnapasuienorpaMma, TPEYrojbHUKa M Tpamneuuu (OCHOBHbBIE
dopmyinbl). PopMyInbl, BbIpaXKarollue IUIONAAb TPEYTrOJbHUKA: Yepe3 JIBe CTOPOHBI U yroi
MEXJly HUMH, Yepe3 MEepUMETP U paJuyc BIUCAHHOW OKpYKHOCTH, ¢popMmyia ['epona. [lnomans
yeTbIpexyroipHuka. [Inomanp kpyra u miomaas cekropa. CBsi3b MeXAY TUIOMIAAIMU MOJOOHBIX
¢uryp. O6bem Tena. dopmynbl 00beMa MNPSIMOYTOJIBHOTO IMapajuieNienuiena, Kyoa, Imapa,
HWIMHIpa U KoHyca. Bekrtopwl. Bekrop. [Innna (Momynb) BekTopa. KoopmumHaTel BekTOpa.
PaBenctBo BekTtOpoB. Omepanuu Haja BEKTOpaMH: YMHOXEHHME Ha UHUCIO, CIOXEHHE,
pa3joXKeHUe, CKaJIsIpHOE MPOM3BEICHHE. YTOJI MeEXAy BekTopamu. [‘eomerpuueckue
npeoOpazoBanus. Ilpumepsl nBuxkeHuil ¢uryp. Cummerpus ¢uryp. OceBas CUMMETpUS U
napauensHelii nepeHoc. IloBopot u nentpansHas cummetpus. [lonstue o romotetun. [logobue
¢uryp. [locTpoenust ¢ momouiplo HUPKYJIss W JUHEHKH. OCHOBHBIE 3a7aud Ha IOCTPOEHUE:
JIEJICHHE OTpe3Ka II0IoJIaM, IOCTPOEHUE TPEYroJbHUKA II0 TPEM CTOPOHAaM, IIOCTPOEHHUE
NEePIEeHIUKYIIApa K MPsSMOI, MOCTPOEHHE OMCCEKTPUCHI, ACIEHUE OTPE3Ka Ha N paBHBIX YacTel.
[TpaBuIIbHBIE MHOTOTPAaHHUKH. DJIEMEHTHI JIOTUKH, KOMOWHATOPHKH, CTATUCTHKU M TEOPUU
BeposATHOcTel JlokazaTenbcTBO. OmpeneneHus, JAOKa3aTelbCTBa, AaKCHOMBI M TEOPEMBI;
cieacteusa. HeoOxoaumele u jgocratounble ycioBusa. Kontpmpumep. [lokasarenbcTBo OT
npotuBHoro. Ilpsimas u obpaTtHast Teopembl. [loHsiTHE 00 akcMoMaTWKe M aKCHOMAaTHYECKOM
IOCTPOEHUU reoMeTpuu. [IATIi moctynar OBkauaa M ero wucropusd. MHokecTBa U
KOMOMHaTopuka. MHOXeCTBO. DJIEMEHT MHOXECTBa, MOAMHOXecTBO. OObeauHEeHHe U
nepeceueHre MHOecTB. Jnarpammbl Oitnepa. [lpumepsl pemieHHss KOMOMHATOPHBIX 3a71ad:
nepebop BapHaHTOB, IPAaBUIIO YMHOKeHUsA. CtaTucTuueckue naHHble. [lpencraBiennue JaHHBIX B
Buae Tabiuu, auarpamm, rpaduxoB. CpenHue pesyibratoB usMmepeHuil. I[lonstue o



CTaTUCTHYECKOM BBIBOJC HAa OCHOBE BBIOOpKH. [loHSATHE WM TpUMEpHl CIy4alHBIX COOBITHH.
BepostHocTh. YacToTa cOOBITHSA, BEpOSTHOCTb. PaBHOBO3MOXHBIE COOBITHA M MOACYET HX
BeposTHOCTH. [IpencraBinenue o reoMeTpuIeCKO BEPOSTHOCTH.
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