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OEJEPAJIBHASL PABOYAS TPOI'PAMMA OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
MATEMATHUKA

(0230BbIii YPOBEHD)

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 10 MATEMATUKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUA

I/IBy'-ICHI/Ie MAaTe€MAaTHUKU Ha YPOBHC OCHOBHOTI'O 0611161"0 06pa30BaHI/IH HaIlpaBJCHO Ha NOCTHUKCHHUC O6yanOHII/IMI/IC$I
JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMPEAMETHBIX O6pa3OBaTeJ'IBHI>IX PE3YJIbTATOB OCBOCHU y'-IC6HOFO nmpeameTa.

JIMYHOCTHBIE PE3YJIBTATBI
JImdaHOCTHBIE pe3ynbTaThl OCBOSHHSI POTPAMMBI IT0 MAaTEMATHKE XapaKTePU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHNUE: ITPOSIBICHUEM HHTEpPECa K MPOIIOMY M HACTOSIIEMY POCCUHCKOH MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMaTUYECKOM IIKOJIbI, K
WCTIONTF30BAHUIO 3TUX JOCTIKEHUN B IPYTUX HayKaX M MPUKIATHBIX cepax;

2) rpa’kIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME: TOTOBHOCTHIO K BBIIIOJIHEHHIO 0053aHHOCTEH TpakIaHuHA
U peaM3alli ero Mpas, MPECTaBICHUEM O MaTeMaTHIECKUX OCHOBAX (DYHKIIHOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBIICHUH, TIPOLIEAYP TPaXKTaHCKOTO 00IIecTBa (HalpuMep, BEIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOIIeM, CBI3aHHBIX C MPAKTHIECKUM NPUMEHEHUEM JIOCTIDKCHUH HayKH, OCO3HAHUEM BayKHOCTH
MOPaAJIbHO-3TUYCCKUX NPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) Tpy10BO€E BOCIIMTAHME: YCTAHOBKOW HA aKTUBHOE yIaCTHE B PEIICHHH MPAKTHYCCKHUX 33124 MATEMAaTHUCCKOM
HAINpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMAaTHIECKOT0 00Pa30BaHuUsI Ha MPOTSHKEHUN BCEH KU3HU IS
YCIIEITHOM PO EeCCHOHATBLHOMN EATETPHOCTH ¥ Pa3BUTHEM HEOOXOJMMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM M
MOCTPOCHUEM MHAMBUIAYATLHON TPACKTOPHUH 00Pa30BaHMS M KU3HEHHBIX IJIAHOB C YIETOM JIMYHBIX HHTEPECOB
0O0IIIECTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTUTAHME: CTIOCOOHOCTHIO K SMOIMOHAIILHOMY M 3CTETHUECKOMY BOCIIPUSTHIO MATEMATUIECKUX
00BEKTOB, 3ajlay, PELICHUH, PacCyKACHHUH, YMEHHIO BUIECTh MaTEMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 O3HAHMS: OPUCHTAIIMEH B ICSITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MpeJIcTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YeJIOBEKa, IIPUPOIBI M 00IIeCTBa, TOHUMAaHUEM
MaTeMaTHYECKOH HayKH Kak cepbl YeJIOBEUECKOM ACATENILHOCTH, 3TANIOB €€ Pa3BUTHS M 3HAUUMOCTH JUISL Pa3BUTHSI
LIMBWIM3AINH, OBJIQJICHUEM SI3bIKOM MAaTEMATUKH U MaTeMaTH4YeCKON KyJbTypor KaKk CpeICTBOM MTO3HAHMS MUPA,
OBJIaJICHMEM NPOCTEHIITMMU HaBBIKAMH HCCIIEIOBATEIILCKON AEATENLHOCTH;

6) pusuyeckoe BocnuTanue, GopMupoBaHNe KyJbTYPhI 3A0POBbS M SMOIMOHAJBHOIO 0J1arONMOTy YS!
TOTOBHOCTBIO MPUMEHSITh MATEeMaTHUECKIE 3HAHHS B MHTEPECaX CBOETO 3/I0POBbS, BEJICHUS 3J0POBOT0 00pa3a KU3HH
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBINA PEXXUM 3aHITHI U OTABIXA, pETyisipHast GU3NUECcKasi aKTUBHOCTH),
c(OpPMHUPOBAHHOCTHIO HaBbIKA peQIIEKCUH, IPU3HAHUEM CBOETO IIPaBa Ha OLIMOKY M TAKOr'0 e MpaBa IPyroro
YeJIOBEKa;

7) IKOJOI'H4€CKO€ BOCIIUTAHHUE!: OpHeHTaHHeﬁ Ha IPUMCHCHHUEC MATCMAaTHUYCCKUX 3HAHUH AJI1 peHICHUA 3a1a4 B
o0mactu COXpPAaHHOCTH 0pr>KaIOHIeI>'I CpCAbl, IIIAHUPOBAHUA MMOCTYIIKOB U OLICHKH X BO3MOXXHBIX HOCJ'IeZ[CTBHfI JJIA
Opr)I(aIOH_Ieﬁ Cpeabl, OCO3HAHNEM r100aJbEHOTO XapaKTepa 3KOJIOTHUCCKUX npo6neM )51 HYT6171 HX pCHICHUS;

8) ajanTanus K U3MEHSIIUMCS YCI0BUAM COUMAIBLHON U MPUPOAHOM Cpelbl: TOTOBHOCTHIO K ICUCTBUSIM B
YCIIOBUSAX HEONMPEAEIEHHOCTH, OBBIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATEIbHOCTD, B
TOM YHUCJIC YMEHUE YUUTHCS y JPYTUX JIFOJIEH, IPHOOpETaTh B COBMECTHOM JIeATEILHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMITETCHIINH U3 OTBITA IPYTHX; HEOOXOAMMOCTEIO B JOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIE (hOPMYITHPOBATH
HJICH, TIOHATHUS, TUIIOTE3bl 00 00BEKTAX U SABJCHHSX, B TOM YHKCJIC paHEe HE U3BECTHBIX, OCO3HABATDH JC(UIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, TNTAHUPOBATH CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO
CUTYaIINIO, BOCTIPHHUMATE CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTHUPOBATH
MIPUHUMAaEMBbIE PEIICHYSI U ACHCTBUSA, (POPMYITUPOBATH U OIIEHUBATH PUCKU U MOCIEICTBHS, (DOPMHUPOBATH OIIBIT

METAHNPEJIMETHBIE PE3YJIBTATBI



B pesynpTaTe ocBOE€HHMS MpOrpaMMbl IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus y 00ydaromerocs
OyayT cOpMHUpPOBaAHBI METAIIPEIMETHBIE PE3YIIbTATHI, XapaKTePU3YIOIINECs OBIAACHIEM YHUBEPCATBLHBIMU
MMO3HABaTENbHBIMA ACHCTBUSMH, YHUBEPCATBHBIMI KOMMYHHKATHBHBIMH JIEHCTBHUSIMH U YHUBEPCATLHBIMU
PETYNATUBHBIMH JEHCTBHSMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA

Bba3oBble JJornueckue aeiicTBHUA:

BBISIBIISITH U XapaKTepHU30BaTh CYIIECTBEHHBIE IPU3HAKA MAaTeMaTHIECKINX 00BEKTOB, IOHATHI, OTHOIIIEHUH MEXIY
MOHATHAMH, (OPMYITHPOBATH ONPEENIEHUS TIOHATHH, yCTaHABIMBATH CYIIIECTBEHHBIN NMPU3HAK Kilaccu(ukanuy,
OCHOBaHUS JUIsl 000OIICHUS ¥ CPABHECHUS, KPUTEPHUH MTPOBOJIUMOTO aHAJIM3a; BOCIIPUHUMATh, (DOPMYIUPOBATh U
MPeoOpPa30BLIBATH CYKJCHHS: YTBEPIUTEIbHBIC

W OTpULATENbHbIC, CAUHUYHbIC, YACTHBIEC U OOLIHe, YCIOBHBIC; BBIABISTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U M IPOTHBOPEUHs B PaKTax, JAHHBIX, HAOMIOJCHHUSX U YTBEPKICHUAX, IpeAiaraTb KpUTEPHUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEH M MIPOTUBOPEYNH; JIENIaTh BEIBOBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ETYKTHUBHBIX
W MHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHI TI0 aHAIOTUH; pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHIECKUX
YTBEpXKJICHNH (IIPSIMBIE M OT IIPOTUBHOTO), IPOBOANTH CAMOCTOSATEIBHO HECIIOJKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKHX (PaKTOB, BBICTPANBATh APTyMEHTAINIO, IPUBOANUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS; BEIONPATH ClIOCO0 perieHns yaeOHOH 3a1a9u (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penienus, BRIOMpaTh HanOoJee MOAXOAIINI ¢ yIETOM CaMOCTOSTEIBHO BBIACTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejibcKue JeHCTBUS .

WCTIONB30BaTh BOMPOCHI KaK MCCIeOBATENLCKII HMHCTPYMEHT MO3HAHNUS, POPMYyITHpPOBATh BOMPOCHI, (PUKCHPYIOLIHE
IPOTUBOpPEYHNE, IPOOIEMy, CAMOCTOSTEIEHO YCTaHABIMBATh HCKOMOE U JTaHHOE, (POPMUPOBATH THITOTESY,
apryMEHTHPOBATh CBOIO TIO3ULIUIO, MHEHHE; IIPOBOIMTH [0 CAMOCTOSTEIEHO COCTAaBICHHOMY TIIAHY HECIIOKHBIH
HKCIIEPUMEHT, HEOOIIBIIIOE HCCIICTOBAHKE 110 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTH4IeCKOro o0beKTa,
3aBUCHMOCTEH 00BEKTOB MEXKITY COOO0H; CAMOCTOATENFHO (POPMYITHPOBATH 000OIIEHHS X BEIBOJIBI IO PE3yIbTaTaM
MPOBEAEHHOT0 HAOIIOACHNUS, UCCIIeI0BaHMsI, OLIEHUBATh TOCTOBEPHOCTH MOIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
000011IeHHIi; TPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCa, & TAKIKE BBIIBUTATH MPEIIIOI0KEHUS O €r0 pa3BUTHH
B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTD HH(OPMAIINH, TAaHHBIX, HEOOXOIUMBIX AJIS PEIICHHS 3a1a4H; BEIOUPATh,
aHaJM3MPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MIPECTABICHHS,
BEIOMpaTh hopMy npeacTaBiIeHUsI MHPOPMALIMH U WILUTIOCTPUPOBATD pelIaeMble 3a/1a4i CXeMaMHU, THarpaMMaMH,
WHOH rpadmKoil 1 MX KOMOWHAIMSAMU; OIICHUBATh HAIEKHOCTh HH(DOPMAIIUH 110 KPUTEPHSIM, TIPEIIOKEHHBIM
yUUTENIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIC 1CHCTBHUSA:

BOCIIPHHUMATH U (POPMYIHPOBATE CY>KCHUS B COOTBETCTBHH C YCIOBHSMH M LENSIMH OOIIEHUS, ICHO, TOYHO,
IPAMOTHO BBIPaXkaTh CBOKO TOYKY 3PEHMS B YCTHBIX U IUCBMEHHBIX TEKCTAX, 1aBATh IIOSICHEHUS 10 XOAY PELICHUs
3aJ1a4M, KOMMEHTHPOBATh MOJIYYEHHBIN pE3yIbTaT;

B X0/1€ 00CY>XJEHHMS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOM TeMbl, MPOOIeMBbI, pelaeMoi 3a1a4u,
BBICKa3bIBaTh UIEH, HALICJICHHBIEC Ha MTOWCK PELICHUs, COMOCTABIISATh CBOM CYXKICHHS C CY>KICHUSIMH IPYTUX
YYaCTHUKOB JTHaiora, 0OHapyKMBaTh pa3iniHe U CXOACTBO MO3ULHHA, B KOPPEKTHOH Gopme GopMyTUpOBaTh
pasHoriacus, CBOM BO3pAKECHMUS;

NPCACTABIIATH PE3YJIbTAThI PCUHICHUA 3a/1a4H, SKCIICPUMCHTA, UCCIICJOBAHUS, IPOCKTA, CAMOCTOATCIIBHO BI:I6I/IpaTI)
(l)OpMaT BBICTYIUUICHHUA C y‘IéTOM 3aa4 MMpe3CHTalluu U oco0eHHOoCTElH AyAUTOPHUHU;

MMOHHUMATb 1 HUCIIOJIB30BATh IPCUMYIIIECCTBA KOMaH,I[HOﬁ n HHZ{HBHHyaHLHOﬁ pa6OTBI IIpU pCIICHUHU y‘le6HBIX
MAaTCMAaTHUYCCKHUX 3aJa4,

MIPUHAMATH IIeJTb COBMECTHOM JEATEIbHOCTH, TUIAHNPOBATh OPTaHMU3AIIMIO0 COBMECTHOM PadOThI, pacpeAemsiTh BHIBI
pabot, 1oroBapuBaThCs, 00CYKIATh MIPOLECC U PE3YJIbTAT padoThl, 00001aTh MHEHUS HECKOJIBKUX JIIOJCH;
y4acTBOBaTh B ITPYNIOBHIX GopMax paboTsl (00CyKaeH!s, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U APYTHE),



BBITIOJHSTH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICUCTBUS C IPYTMMHU WIEHAMH KOMaH/bI, OIICHUBATh
Ka4ecTBO CBOETO BKJIaJa B OOIIUH MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMHU B3aHMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuszanus:

CaMOCTOSITEITFHO COCTABIISTh TUIAH, AITOPUTM PELIeHHS 3a/1a4d (MIIM eT0 9acTh), BRIOMPATh CIIOCO0 PEHICHUS C YIETOM
WUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM WH(OPMAITUH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLEcca U pe3yNbTaTa pelIeHs MaTeMaTHYeCKOH 3a/1auy;
MPEOBUIETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTb IIPH PELICHUH 33aJa4l, BHOCUTh KOPPEKTHUBBI B ACATEIbHOCT HA
OCHOBE HOBBIX 00CTOSTEJILCTB, HAMCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YJIbTATA
JeSITeIIbHOCTH ITOCTABICHHOM LN U YCIOBUAM, OOBSACHATH IPUUUHBI TOCTIDKEHHS WIN HEJOCTIDKCHHUS 1IeTH,
HaXOIUTh OIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

COJEP) XAHME OBYUEHUA
MaTtemaTtuka 5-6 Kiaacce

5 KJIACC

HarypanbHble unciaa u HyJab HatypansHoe yucio. Psa HaTtypanbHbix uncen. Yucno 0. M300pakeHue HaTypaibHBIX
Yycesl TOYKaMH Ha KOOpAUHATHOM (4ucioBoif) mpsamoil. [TosurnuonHas cucrtema cuncienus. PUMckast Hymeparus Kak
MIpUMep HETO3UIIHOHHOM CUCTeMBI cuncienus. Jlecatuunas cucrema cuucienus. CpaBHEHUE HaTypalbHBIX YHCEN,
CpaBHEHHE HAaTypalbHBIX uncel ¢ HynéM. CrocoOsl cpaBHeHus. OKpyrieHne HaTypaibHbIX uncell. CloKeHne
HaTypaJlbHBIX YUCET, CBOWCTBO HYJIS P CIOXEHHUHU. BblunTanue Kak neicTBue, 00paTHOE CI0KEHUIO. Y MHOXKEHHE
HaTypaJlbHBIX YHCEJ, CBOWCTBA HYJISI U €IMHULIBI TP YMHOKEHUU. JlejeHue Kak aeiicTBre, 00paTHOE YMHOXKEHHIO.
KommnioneHTHI feiicTBui, cBsI3b Mexx 1y HUMH. [IpoBepka pesynbrarta apudmMeTndeckoro neicTus. [lepemecturensHoe
Y COYeTaTeIhbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHUS, pacTpeIeTNTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSL.
Hcnonb3oBanue OyKB a5t 0003HaYSHHST HEM3BECTHOTO KOMIIOHEHTA M 3aITUCH CBOWCTB apu(METHUECKHX JICHCTBUI.
JenuTenu u KpaTHbIE YHCTIa, pa3iokeHrne Ha MHOKUTeNU. [IpocTeie u coctaBHble uncina. [Ipu3Haku neauMocTy Ha 2,
5, 10, 3, 9. Jlenenue c octarkoM. CTeNneHb ¢ HATypaJIbHBIM IMOKa3aTeiaeM. 3alych YHUCia B BUJE CYMMBI Pa3psaIHbIX
cnaraeMbIX. YHCII0BOE BhIpaKEHME. BhIUMCIIEHHE 3HAYEHUI YUCIIOBBIX BBIPAXKEHHMH, ITOPSAIOK BBIIIOJHEHUS JEHCTBUI.
Hcnonb30BaHue Npy BHIYMCICHUSIX IEPEMECTUTENIEHOTO M COYETATENIbHOIO CBOIMCTB (3aKOHOB) CIIOXKEHHUS U
YMHOXEHHSI, paclpeIeIUTEIbHOIO CBOMCTBA YMHOKEHUSI.

Apoodu

[Ipencrasienue o qpodu Kak crocode 3anucu YacTu BennuuHbl. OObIKHOBEHHBIE IpoOu. [IpaBuiibHbIE U
HenpaBuIbHBIE Ipodu. CMenranHast JpoOk, MpeCTaBIeHUE CMEIIAaHHOW APOOH B BUJIe HEMPABUIILHOM Jpo0H 1
BBIJIETICHHE TEJIO YacTH YKciia U3 HeTPaBWIbHOU podu. M300pakenune npobeit ToukaMy Ha YUCIIOBOW TIPSIMOIA.
OcHoBHoe cBoiicTBO npodu. Cokpamienue npooOeil. [IlpuBenenune npo6u k HoBoMy 3HaMeHartemo. CpaBHeHUE APoOEii.
CroxeHue 1 BBIYMTaHHUE ApoOel. YMHOXKEHUE U AeeHue apobeil, B3aumHooOpaTHble qpodu. Haxoxxaenue yactu
LEJIOTO U LIEJIOTO 10 ero yactu. [ecarnunas 3anuck npodeit. [Ipencrasinenue necaTHuHON 1podu B BUIE
OOBIKHOBEHHOM. M300pakeHne AecATHIHBIX APoOei TOUKaMy Ha YHCIOBON TpsiMoii. CpaBHEHUE JIECATUYHBIX JpoOei.
Apudmernyeckue IEHCTBUS C JECITUIHBIMU JIpoOsMu. OKpyTIIeHNE IECITUIHBIX IPOOeH.

Pemenne TekcTOBBIX 32124

Pemenne TexcToBBIX 337124 apudMeTndeckuM criocoooM. Pemenne norudeckux 3anad. Pemenne 3amad nepebopom
BCEX BO3MOXXHBIX BapHAHTOB. VICIIOIb30BaHUE MPH PENIICHUH 33124 Ta0uuIl U cxeM. Pemenne 3aqad, coaepxammx
3aBUCUMOCTH, CBSI3bIBAIOLIUE BEJIUUUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb. EnuHUIIBI
M3MEPEHHSI: MacChl, 00bEMA, IIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b MKy SIUHUIIAMU U3MEPEHUS KaXKI0M
BEJIMYMHBI. PeriieHne 0OCHOBHBIX 33/1a4 Ha poOu. [IpencraBieHre JaHHBIX B BUIE TaOIMII, CTOJI0YATHIX JHATPAMM.



Harasanas reomerpus Harnsaaeie npecraBiieHus o GUTypax Ha IIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, JIyd, YTol,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. YTo. [IpsiMoii, ocTpblid, Tynoi v pa3BEpHYTHIN yriibl. [[1uHa oTpe3ka,
METPUYECKUE E€ANHUIIBI JJIMHBL. [[I11MHA TOMaHOW, IEPUMETP MHOTOYTOJIbHUKA. I3MepeHre U MOCTPOEHUE YTIIOB C
MMOMOIIIBIO TpaHcopTrpa. Harnsaaele npeacrasieHns o purypax Ha MIOCKOCTH: MHOTOYTOJBHUK, MPSMOYTOJIBHIK,
KBaJpaT, TPEYroJbHUK, O paBeHcTBE Quryp. M3o0paxenue guryp, B ToM yncie Ha kiaeTyaroil Oymare. [loctpoenne
KOH(UTypauuii U3 4acTei npsMoi, OKPY>KHOCTH Ha HETMHOBAHHOM U KileTuyaTol Oymare. Vcronb30BaHue CBOWCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBagpata. [Inomans npsMOyroJpHIKA 1 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3
MPSAMOYTOJILHUKOB, B TOM 4HCIIE (GUTyp, H300paXEHHBIX Ha KieT4aTol Oymare. EqUHUIBI HI3MEpEeHHUs TUTOLIa 1.
Harnsoaele mpeacTaBaeHns 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJBHBINA Mapajuielenures, Kyo,
MHOTOTpaHHUKH. M300paskeHne mpocTeHmmx MHOTOTpaHHUKOB. Pa3BépTku Kyba u nmapamtenenumnena. Co3maHre
MOjieJIeil MHOTOTPaHHUKOB (13 Oymaru, MpoBOJIOKH, TUIACTHIINHA B JPYTUX MaTepruaioB). O0BEM MPSIMOYTONBHOTO
napajurenenuiena, kyoa. Ennaums uamepenns o0bEma.

6 KJIACC
HarypanbHble unciaa

ApudmeTrueckue ISHCTBUS ¢ MHOTO3HAYHBIMY HATYPAJIbHBIMH YHCIaMK. YHCIIOBBIC BEIPAXKCHHUS, IOPSAIOK ACHCTBUN,
WCIOJIb30BaHUE CKOOOK. MICTonbp30BaHNEe IPU BBIUMCIICHUSX IEPEMECTUTEIILHOTO U COYETATEIHHOTO CBOWCTB
CJIOKEHHUS M YMHOXKEHUS, paclpeIeTNTeIFHOTO CBOMCTBA YMHOKeH!Us1. OKpyTIeHne HaTypallbHBIX Yncell. Jlennrenn
Y KpaTHbIE YUCIIa, HANOOBINNH OOIIHNY AeTUTENh 1 HanMeHbIee o0Iee KpaTHoe. JlemuMoCTs CYMMBI U
npousBenieHus. [lenenue ¢ octaTkom

JApodu

OOBIKHOBEHHAsI IPOOb, OCHOBHOE CBOMCTBO IPOOH, COKpaleHue Apodei. CpaBHEHUE W yIIOPSIOUYMBAHUE TPOOCH.
Pemenue 3agay Ha HAXOXKIEHUE YaCTH OT LEJIOr0 M LEJIOTo MO ero 4acTH. JpoOHoe YHciIo KaK pe3ybTaT AeIeHUs.
[IpencraBnenne necATUIHOM TPOOH B BHJIE OOBIKHOBEHHOH JAPOOH M BOBMOXKHOCTP IIPEICTABICHUS OOBIKHOBEHHOM
Ipobwu B BUJE NeCATHYHON. JlecaTHdHbIe qpodu 1 MeTprdeckas cuctema Mep. ApudMeTnieckue JerCTBUS U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMU Ipo0sMu. OTHoIeHHE. Jlenenne B JaHHOM OTHOILEHHH.
Macira0, nponopius. [IpuMenenue nponopuuii npu penieHnn 3aaad. [loHsTue npoueHTa. BeraucieHue mporeHTa
OT BEJIMYMHLI U BEJIUYMHBI I10 €€ IIPOLCHTY. BI)Ipa)KeHI/IC IMPOUCHTOB ACCATUIHBIMU ILpO6}IMI/I. Pemenue 3a1a4 Ha
IMPOLICHTHI. BI)Ipa)KeHI/Ie OTHOLICHUA BCJIMYUH B IIPOILICHTAaX.

Ilono:xuTEIBbHBIE U OTpUIATC/IbHBIC YUCIAa

[TonoxuTenbHble U OTpULATENbHBIE yKcia. Llenbie uncna. Moayne yuciia, reoMeTpuuecKasi HHTEpIpeTaus MOy
grcna. M3o00paxeHue yricea Ha KOOPAMHATHOW NIpsiMoii. YncioBble mpoMexyTku. CpaBHEHHE YHCEN.
ApI/I(l)MeTI/I'-IeCKI/Ie I[GP'ICTBPIH C IMMOJIOKUTECIIbHBIMUA U OTPULATCIIbHBIMU YUCIIaAMU. HpHMOyFOHLHaH CHUCTEMA KOOpAHAT
Ha TI0CKocTH. KoopuHaThl TOUKHM Ha IUIOCKOCTH, abcIicca u opauHata. [loctpoenue Touek u Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH.

EyKBeHHLIe BBIPAKCHUSL

[Ipumenenue OyKB Ui 3aIIMCH MaTeMaTUYECKUX BBIpAKEHUI U MpeuiokeHnid. CBOMCTBa apu(METHIECKUX
JIeHCTBUI. byKBEHHBIE BBIPAKEHUS U YHCIIOBBIE ITOACTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOKEHUE HEU3BECTHOIO
KoMroHeHTa. @opMyIibl, GOpMyITBI TIEpUMETpPa U IUIOIIAAN IPSIMOYTOJIBHHKA, KBaipaTa, 00bhEMa napauienenunena u
KyOa.

PelnreHne TeKCTOBBIX 3agav

Pemenne TexcTOBBIX 337124 apuMeTHndecKiM criocoooM. Pemenue gorudeckux 3anad. Perenne 3aqad nepebopom
BCEX BO3MOXHBIX BapuaHTOB. PellieHue 3a1a4, coJiepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIUYUHBI: CKOPOCT,
BpEeMsI, PaCCTOSIHHE, IIeHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEILHOCTD, BpeMs, 00bEM paboThl. EauHUITEI
M3MEPEHMUSI: MaCChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKIy SAUHUIIAMHU U3MEPEHUS KaXXI0U
BeJIMUMHBIL. Pellienue 3a/1ay, CBA3aHHBIX C OTHOUIEHUEM, MPOMOPIIMOHAIBHOCTHIO BEJIMUUH, POIEHTAMU; PEIICHUE
OCHOBHBIX 33/1a4 Ha JpoOu U nporeHThl. OIeHKa U MIPUKHJIKA, OKpYyTIeHHe pe3yiabTara. CocTaBieHne OYKBEHHBIX
BBIPXSHHI 0 YCIOBUIO 3a1auu. [IpeicTaBinenre JTaHHBIX C IIOMOIIIBIO Ta0uuIl U quarpamm. Cronovarteie
JUarpaMMbl: YTEHHUE U TOCTpoeHue. UTeHne KpyroBhIX TUarpaMM.



AJITEBPA B 7-9 KJIACCAX

7 KJIACC
YucJia ¥ BBIYUCTIEHUS

Jpobu 0OBIKHOBEHHBIE U IECATUIHBIE, TIEPEX0] OT OJHOHN (OPMBI 3alicH Ipodeit k apyroii. [loHsTre pannoHaITEHOTO
qrcIIa, 3aKch, CPABHEHHUE, YIOPSIOYMBAHUE PAIIHOHATBHBIX Yucel. ApudMeTnieckue NeHCTBUS C PAllMOHATEHBIMU
yucinamu. Pemenue 3amau u3 peaabHON NPaKTUKK Ha YacTH, Ha poOu. CTENeHb C HaTypaIbHBIM ITOKa3aTeIeM:
ornpeencHue, NpeoOpa3oBaHre BHIPAKCHUN Ha OCHOBE OIPEICIICHHUS, 3aITUCh OOJBIIHNX Ynce. [IpoIeHThI, 3aInch
MPOLICHTOB B BUJC IPOOH M IPOOU B BHJIC IPOIICHTOB. TPy OCHOBHBIC 33]]a4X Ha MPOLICHTHI, PEIICHHE 3a7a4 U3
peasibHO NnpakTUKU. [I[puMeHeHrEe TIPU3HAKOB ACITUMOCTH, Pa3I0KCHHE HA MHOKUTEIH HATYPAIbHBIX YHACEI.
PeaybHbIC 3aBICHMOCTH, B TOM YHCIIE IPSIMast 1 00paTHAs POIOPIUOHATEHOCTH.

YpaBHeHHs U HEPaBEHCTBA

YpaBHeHHE, KOPEHb YPaBHEHUS, TIpaBUIIa IPeOOpa30BaHusl YPaBHEHUS, pABHOCHIILHOCTh ypaBHeHH. JIuHeiiHoe
YpPaBHEHHE C OJIHOM MIEPEMEHHON, YNCIIO KOPHEHN JTMHENHOTO YPaBHEHHUS], PEILICHUE JINHEMHBIX YPaBHEHUIA.
CocraBneHue ypaBHEHUH IO YCIOBHIO 3a7a4l. PelieHue TeKCTOBBIX 3a/1ad ¢ MOMOIIbIO ypaBHEeHUH. JInHeiHoe
ypaBHEHHE ¢ JBYMS MIEPEMEHHBIMU U ero rpaduk. CucTemMa IByX JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMCHHBIMH.
Pemenwne cuctem ypaBHEHHIA CITOCOOOM TIOJCTaHOBKU. [IpuMephI peleHust TEKCTOBBIX 33134 C IIOMOIIBIO CHCTEM
YpaBHEHUH.

DyHKINU

Koopaunnara Touku Ha npsimoit. UncnoBble MpoMeXyTKH. PaccTosiHue Mexay AByMS TOUKaMHU KOOPIUHATHOM MPSMO.
[IpsamoyronsHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpJUHATa TOYKH Ha KOOPJUHATHOMN MIIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHBIX popMmyiamu. UteHne rpaduKkoB peaidbHBIX 3aBrucuMocTed. [lonsaTue QpyHkmm.
I'paduk pyukmmu. CroiictBa dyukiuit. Jnneinas yukiws, e rpaduk. ['paduk hynkuun y = |x|. I'padudeckoe
peuIeHUE IMHEWHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YpaBHEHUM.

8 KJIACC
UYmncna v BHIYUCIEHUSA

Keanpartsslit kopeHb u3 uucia. [ToHsTie 00 uppairoHaibHOM Yuciie. JecaTuuHbie TPpUOIMKEHYSI UPPALTHOHATBHBIX
guces. CBoiicTBa apu(h)METHUCSCKUX KBAJAPATHBIX KOPHEH U MX NPUMEHEHHE K MPEoOpa30BaHUI0 YHUCIOBBIX
BBIpOKCHHH U BEIYHCIeHusAM. JleiicTBuTenbpHbBIE urcia. CTENeHb ¢ IeNIbIM TToKa3aTesieM u €€ cBoiicTBa. CTaHmapTHAS
3alMCh YUCTIA.

Aaredpanveckue BbIpPasKeHHUA

KBanpatHsrit TpéxuiieH, pa3noxeHne KBaJpaTHOro TpEXuiieHa Ha MHOKUTeNU. Anredpandeckas 1poos. OCHOBHOE
CBOWMCTBO anreOpanueckoii Apodu. ClokeHre, BEIYUTAHUE, YMHOXKCHHE, ACJICHHE alreOpanieckux Ipooei.
PanmonanbHbIe BRIPOXXEHHUS M UX MPeoOpa3oOBaHue.

ypaBHeHHﬂ n HEPpABCHCTBA

KanparHoe ypaBHeHue, popmyiia KOpHEH KBaipaTHOTo ypaBHeHus. Teopema Buera. Permenve ypaBHeHwmid,
CBOJSIIIMXCS K IMHEWHBIM U KBagpaTHHIM. [Ipocreiime npoOHO-panroHanbHble ypaBHeHus. [ paduueckas
WHTEPIIpeTals ypaBHEHUH C IBYMS IEPEMEHHBIMHU M CUCTEM JIMHEWHBIX YPaBHEHHUH C IBYMS TIEpEMEHHBIMHU.
IIpuMeps! pelIeHns CUCTEM HENMHENHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU. PellleHrne TEKCTOBBIX 3a1a4
anredpanveckuM criocoboM. UnciioBbie HEpaBeHCTBA U MX CBOicTBa. HepaBeHCTBO ¢ OJJHOM MepeMeHHOi.
PaBHOCHITBHOCTD HEpaBeHCTB. JIMHeHbIEe HEpaBeHCTBA ¢ OHOW NiepeMeHHON. CHUCTEMbI TMHEHHBIX HEPABEHCTB C
OJTHOM MEPEMEHHOM.

DYyHKUMHU

[onstne pynknun. O6macTh onpeaesneHus U MHOXKecTBO 3HaueHui Gynkimuu. CriocoOs! 3aianus pyHkuuii. ['paduk
¢ynkunu. Urenne cBoiicTB GyHKIUH 1Mo e€ rpaduky. [Ipumeps! rpadukoB QyHKIHN, OTpAKAIONIUX PeabHbIC
nporiecchl. DyHKIINH, OMUCHIBAIONIHE TIPSMYIO M 00paTHYIO IPOTIOPIUOHAILHBIE 3aBUCUMOCTH, UX Tpa(uKH.
Oyukmmn y =x 2,y =x 3 , y =Vx, y=[x|. [padnueckoe perieHne ypaBHEHHiT i CHCTEM YpaBHEHHIA.



9 KJIACC
Yuciaa 1 BLIYUCICHUSA

PanmonanbHbIe Yncia, UppalMoHAIEHEIC YUCIIa, KOHEYHBIC U OECKOHEYHEIC JIECATHYHBIC ApoOU. MHOXKECTBO
JCHCTBUTEIBHBIX YHCE, ICHCTBUTEIBHBIC YMCIIA KaK OCCKOHEUHBIE JICCATUYHBIC IpoOu. B3anMHO 0 HO3HAYHOE
COOTBETCTBHE MEXKy MHOXKECTBOM JICUCTBUTEIBHBIX YHCEN U KOOPAUHATHOU npsiMoil. CpaBHEHUE NEUCTBUTEIBHBIX
qrcel, apupMETHIECKUE IEHCTBHS C JeHCTBUTENBHBIME YUCIIaMu. Pa3mMepsl 00BEKTOB OKPYIKAIOIIETO MUPA,
JUTATETHHOCTH MIPOLIECCOB B OKpykaromeM mupe. [IpubiamkéHHoe 3HaYeHNEe BETHIHUHBI, TOYHOCTH TPHOIKEHHSL.
Oxpyriienne uncen. llpukuaka u olieHKa pe3ynbTaTOB BHIYHCICHHIN.

YpaBHeHnus u HepaBeHcTBa JIuHeiiHOe ypaBHeHUe. PelieHne ypaBHEeHM, CBOSIIMXCA K TMHEHHBIM. KBagpaTHOe
ypaBHeHuE. Perienne ypaBHEHU, CBOASIIMXCS K KBaApaTHbIM. bukBagpaTHoe ypaBHeHue. [Ipumepsl penieHus
YpaBHEHUH TpeThel 1 4eTBEPTOHN CTETIeHEH pa3IoKeHHEeM Ha MHOXKHUTENH. Permenre 1poOHO-panmoHaIbHBIX
ypaBHeHHUH. PeleHne TeKCTOBBIX 3a/1a4 adreOpandeckKuM METOIOM. Y paBHEHHUE C ABYMS NIEPEMEHHBIMU U €TO0
rpaduk. Perienue cucreM IByX JTUHEWHBIX YPaBHEHHI C JIBYMs IIEpeMEHHBIMU. PellieHue cucTeM AByX ypaBHECHUH,
OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH creneHu. | padudeckasi MHTEpIIpEeTaIusi CHCTEMbI YPaBHEHUH ¢
JIBYMsI IEPEMEHHBIMH. PelieHne TeKCTOBBIX 33124 alireOpandecKuM crocoooM. YUCIIOBbIC HEPABEHCTBA U UX
CBONCTBA. PellleHne TIMHENHBIX HEPABEHCTB C OHON NEPEMEHHOM. PelieHne cucTeM JIMHENHBIX HEPABEHCTB C OJJHOM
nepemenHoi. KBanparHeie HepaBeHCTBA. | padnueckas mHTEpIIpeTavsS HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMHU.

DyHKINU

Keagpatnunas ¢hynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopAWHATH BEPIIMHBI ApabOIIbl, 0Ch CHMMETPHH
napaGonsl. Tpaduxu dynxuumit: y = £x, y = Ax+b,y=#lx,y=x3,y=1\x, y = |x|, u ux cBoiicTra.

T'EOMETPHUA B 7-9 KNIACCAX
7 KJIACC

HavanbHble noHATHS reoMeTpun. Touka, psiMasi, OTPE30K, Jyd. YToJl. Bujibl yriioB. BepTUKaabHbIe U CMEXHBIE
yrasl. bruccekrpuca yria. Jlomanas, MHOrOyTOJIBHUK. IlapaniensHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX.
Cummerpruunsie purypbl. OCHOBHEIE CBOHCTBA OCEBOW CUMMETPHH. [IprMepsl CHMMETPHH B OKPYXKAIOIIEM MHUpE.
OcCHOBHBIE ITOCTPOEHHUS C TOMOILBIO HUPKYJIS U TMHEWKU. TpeyronbHuk. Beicota, Meanana, buccexTpuca, ux
cBolicTBa. PaBHOOEIpEHHBIN U paBHOCTOPOHHUH TpeyroasHUKH. HepaBeHcTBO TpeyronbHuka. CBOHCTBA U IPU3HAKU
paBHOOEApEeHHOT0 TpeyroabHuKa. [Ipu3Haku paBeHcTBa TPeyroabHUKOB. CBOWCTBA M MPU3HAKY MapaIeIbHBIX
npsmbix. CymMMa yriioB TpeyroibHHuKa. BHentHue yriisl TpeyroiasHuKa. [IpsMoyronbHblil TpeyroiabHuK. CBOWCTBO
MeMaHbl IPSMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHOMN K TUIIOTeHy3¢e. [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TpeyroiabHUKOB. [IpsiMoyronsHBIN TpeyroasHuK ¢ yrioM B 30°. HepaBeHCTBa B reOMETPHH: HEPABEHCTBO
TpEyrojibHUKa, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa o OOJIbLIEM YyIiie U OOJNbIIeH CTOPOHE TPEYTOJIbHHUKA.
[lepnenaukynsp u HakIOHHas. ['eoMeTpryeckoe MeCTO ToUeK. brccekTpuca yria u CepeMHHbIN NePHIeHIUKYIIp K
OTpE3KY Kak reoMeTpuieckne Mecta Touek. OKpy>KHOCTb U KpPYT, XOp/ia U IMaMETp, UX CBOWCTBA. B3anmHoe
pacmnooXeHne OKpy>KHOCTH U npsiMoil. KacaTenbHas u cekyast K OKpy’HOCTH. OKpY»KHOCTb, BIIICAHHAS B YTOJI.
Brcannas u onricaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yetsipéxyronpuuku. [lapanienorpamm, ero npu3Haky 1 CBOHCTBA. YacTHbIE cly4an mapajuieIorpaMMoB
(IpsIMOYTOJIBHUK, pOMO, KBaJpaT), MX MPU3HAKH U CBOMCTBA. Tpaneuus, paBHOOOKas Tpamemnus, e€¢ CBOMCTBa U
npusHaku. [IpsmoyronbHas Tpanenus. Metos yaBoeHus menuansl. LlenTpanbHas cumMerpus. Teopema Paneca u
TeopeMa O IPOTIOPIIMOHAIBHBIX OTpe3kax. CpefHne IMHUH TPeyTroidbHAUKA U Tparenun. LleHTp macc TpeyroipHuKa.
[Mono6ue TpeyronbHUKOB, Koddduiment nompodus. [IpusHaku mog00us TpeyroNnbHUKOB. [IpuMeHeHe o00us Ipr
pelIeHny npakThYeckux 3aaad. CBoiicTBa TUIOMmaei reomeTpudeckux Guryp. @opMyIsl s IO
TpEyroJibHHKa, TapajuierorpaMMa, pomoa u tparnenud. OTHOIIEHUE TUIoIaIeH mono0HbIX (Guryp. Beruncienue
IUIOINAAEH TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB Ha KieTdaToll Oymare. denepansHas pabodas nporpamma |
Marematuka. 5—9 xiaccel (6a30Bbiit ypoBenb) 70 Teopema Iludaropa. [Ipumenenue teopems [Tudaropa npu
pELIeHNH pakTU4YecKuX 3a1ad. CHHYC, KOCUHYC, TAHT€HC OCTPOTr0 yrila MpsMOYTOJIBHOTO TpeyroabHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkuun yrios B 30°, 45° u 60°. Brincanusle u
LEHTPAIbHBIE YTIIBI, YTOJ MKy KacaTeIbHOM M XOPAOW. YTJIbI MEXIY XOpJIaMH U CeKyIInMu. Brimcanneie n



OTIFICaHHBIC YETHIPEXYTONBHUKN. B3anMHOE pactosiokeHne IBYyX OKpykHOCcTel. Kacanue okpyxkHocTel. Obmume
KacaTeJlbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrec yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOpMyIIbI IPUBEACHNS.
Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienne npakTuyeckux 3ajad ¢
HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M T€OpeMbl CUHYCOB. [IpeoOpasoBanue nonobus. Ilogobue cooTBETCTBEHHBIX
3J1IeMEeHTOB. Teopema o MPOU3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUH OTPE3KOB CEKYIINX, TeOpeMa 0
KBaJpaTe KacaTenbHOI. BexTop, iinHa (MOAyIib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUVIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HaJ BeKTopaMu. Pasnoxenne
BEKTOpA IO IBYM HEKOJTMHEapHBbIM BekTopaM. Koopaunatsl BekTopa. CkalsspHOE PON3BEEHNE BEKTOPOB,
MIPUMEHEHUE ISl HAXOXACHUS AJIUH U YIII0B. JleKapTOBbI KOOPAUHATHI Ha IUIOCKOCTU. Y paBHEHUS NMPSMON U
OKpPY>KHOCTH B KOOpAMHATAX, IIepeceueHUe OKPYKHOCTEHN U MpsIMBIX. MeTO ] KOOpHAT U €ro NpUMEHEHNE.
[IpaBunbHbEIE MHOTOYTONBHUKH. J{TMHA OKpYyX)HOCTH. ['pagycHas u panuaHHas Mepa yria, BBIYUCICHHUE AJTUH JIyT
OKpy>kHOCTeH. [Inomanp Kpyra, ceKTopa, cerMeHTa. JIBIKeH!s INIOCKOCTH U BHYTPEHHUE CUMMETPHUH GUTyp
(ameMeHTapHBIC IpeacTaBiieHns). IlapamiensHerit neperoc. [loBopor.

BEPOATHOCTDB U CTATUCTHUKA B 7-9 KIIACCAX
7 KJIACC

[IpencrarieHue TaHHBIX B BUJIE TaOJIMII, AUAarpaMM, rpaduKoB. 3aroTHEHUE Ta0JIUIl, YTCHUE U TIOCTPOSHUE JUarpaMm
(cTonOUKOBBIX (CTOMOUATHIX) U KPYTOBBIX). UTeHHEe rpaduKOB peallbHBIX MPOIeccoB. M3Bneuenne nHPOpMaIu U3
Auarpamm u Ta6HI/IH, HCIIOJIb30BAHUC U MHTCPIIPETALIUA JaHHBIX. OmnucarenbHast CTATUCTHKA: cpeaHcee
apudmeTniecKkoe, MeIMana, pa3Max, HauboJbllee 1 HaMMEHbIIIee 3HaUeHHUsI HA0Opa YUCIOBBIX JaHHBIX. [IpuMepsl
ciryqaiiHoi n3MeHYnBOCTH. CiydaliHBIN SKCTIEpUMEHT (OTIBIT) U ciiy4aitHoe coObITHe. BeposaTHocTh 1 yacToTta. Poib
MaJIOBEPOATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B IPHPOJE U B oO1iecTBe. MOHETa 1 UrpanbHasi KOCTh B
Teopuu BeposiTHOcTel. ['pad, BepmmHa, pedpo. CreneHs BepmuHbL. Ynciao pédep u cymMMapHasi CTeTIeHb BEPIIUH.
[IpencraBnenne o cBszHocTH Tpada. Llenn u muxitet. [lytn B rpadax. O6xon rpada (sitnepos myTs). [Ipeacrasienne
00 opueHTHpOBaHHOM rpade. Pemenue 3a1a4 ¢ momoripo rpados.

8 KJIACC

[IpencraBnenue JaHHBIX B BUAE TaONUL, JUarpamMm, rpagukoB. MHOXECTBO, 3JIEMEHT MHOXKECTBA, [T0IMHOKECTBO.
Omnepauynu HaJ MHOXecTBaMH: 00beIMHEHHUE, TiepecedeHue, qonoiaHenue. CBoicTBa onepaunii HaJ MHOKECTBAMHU:
NepEeMECTUTENLHOE, COUEeTATENbHOE, PACIIPEACIUTENbHOE, BKIIOUeHHs. Mcnonp3oBaHne rpaduuecKoro
MPEICTABICHUS] MHOKECTB /715l ONMCAHMS PEAbHBIX MIPOLIECCOB U SIBJIICHUM, TIPH PelleHnH 3a1a4. M3mepenne
paccenBaHHMs JaHHBIX. J{ucrepcus M cTaHIapTHOE OTKIIOHEHUE YHCIOBBIX HA00pOoB. JlnarpaMma paccenBaHuUs.
DeMeHTapHbIe COOBITHS CITydaitHOTO onbITa. CitydaiiHbie coObITHs. BepostHocTH coObITHI. ONBITHI €
PaBHOBO3MOXKHBIMH 3JI€EMEHTapHBIMH COOBITHSIMU. CTy4aiHbIi BEIOODP. CBSI3b MEXKY MAJIOBEPOATHBIMU U
MPaKTUYECKH JIOCTOBEPHBIMH COOBITHSIMU B MPUPO/IE, 00IecTBe U Hayke. JlepeBo. CBOWCTBA JIepeBLEB:
€IMHCTBEHHOCTb ITyTH, CYIIECTBOBAHNE BUCSYEH BEPIINHBI, CBSI3b MEX/y YHCIOM BEPIIMH U yucioM pédep. [IpaBuiio
yMHOXeHUs1. Pemenue 3aga4 ¢ nomouipio rpagos. IIporuBononoxusie coobiTus. Juarpamma Ditnepa. O0beauHeHne
u nepecevyenue coobiTuil. HecoBmecTHble coObITHS. DOpMyia CI0KEHUS BEPOSTHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
[IpaBuno ymuoxenusi. HezaBucumeie cobbitus. [IpencraBienne skcnepuMenTa B Buzie Aepesa. Pemenne 3axau Ha
HaXO0’KIECHUE BEPOSATHOCTEHN ¢ IOMOIIBIO JIEpeBa CIy4alfHOro 3KCIIEpUMEHTA, JuarpaMm Oiiepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUAE TaONHL, JUarpamm, rpaKoB, HHTEpIpeTanys JaHHbIX. UTeHHe u mocTpoeHHne
TaOJHILL, AUarpaMM, rpa)uKoB Mo peaibHbIM AaHHBIM. [lepecTanoBku u Gaxropuan. CoueTaHus U YUCIO COYECTAaHHUH.
Tpeyronbauk [lackans. Pemenue 3agay ¢ UCoNb30BaHUEM KOMOUHATOPUKH. ['eomMeTpudeckas BEpOSITHOCTb.
Crny4aitHbIi BBIOOP TOYKH U3 (DUTYPHI Ha IJIOCKOCTH, U3 OTPE3Ka U M3 JIyTHU OKpYKHOCTH. McnibiTanue. Ycnex u
Heynava. Cepust ucnsITaHuil 10 epBoro ycnexa. Cepusi ucnsitannii bepaynnu. BepositHocTn coObITHI B cepun
vcneitanuil bepuymmm. CiydaiiHas BeJrdnHA U paclipeie]ieHne BepoaTHocTel. MaTemMaTnyeckoe OKuAaHne U
pucnepcus. [IpuMepsl MaTeMaTHYeCKOro OKUAAHUS KaK TEOPETHUECKOIO CPEHETO 3HAYECHHSI BEJIMYUHBI.
MatemaTtnyeckoe OKUAAHNUE U TUCIIEPCUS CITyYalHOW BETMUYUHBI «UIHCIIO YCIIEXOB B CEPUM UCIIBITAaHUI bepHymm».
[TonsiTre o 3akoHe OonbLIMX ynced. V3MepeHne BEpOsITHOCTEH ¢ MOMOIIBIO YacTOT. Poib 1 3HaUeHUe 3aKoHa
OOJIBLIMX YKCeN B IPUPOJIE U OOIIECTBE.






TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6 KTIACCAX

5 KJIACC

HaunmMmeHnoBanue KoanuecTBoO OcHoBHOe co/iep:KaHue OcHoBHBIE BU/BI IeSITEIbHOCTH 00y4aIOIINXCs

pasjaena 4acoB S0P
(Tembl) Kypca

Harypanbsubie uncna. 43 Jecsatuunas cucteMa CUMCICHHS. YutaTh, 3aIUCHIBATh, CPABHUBATH HATYPAJIBHBIC YHCTIA;

HewcTBus ¢
HaTypalbHBIMHA YHCIAMHI

Psan HaTypanbHBIX 4uCElL.
Hatypanbnsiii psa. Yucino 0.

HarypaneHble uncna Ha
KOOpJMHaTHOM mpsimoit. CpaBHEHUeE,
OKpYIJIE€HHE HATYPaJIbHBIX YUCEI.
Apudmernyeckue NeHCTBHS C
HaTypaJlbHbIMH yKciaMu. CBOHCTBa
HYJIA IIPpU CJIIOKCHUN U YMHOXCHUH,
CBOWCTBA €AMHULIBI IPH YMHOKCHHU.

IlepeMecTUTENBHOE U COYETATENBHOE
CBOICTBA CII0KEHUS U YMHOXKEHHUS,
pacnpenenuTeIbHOE CBOICTBO
YMHOKEHHS.

I[eJ'II/ITeJ'H/I 1 KpaTHBIC YrClia,
Pa3JI0KCHUE YUCJIa HAa MHOXUTECIIN.

HGHGHI/IC C OCTaTKOM.
HpOCTI)Ie " COCTAaBHBIC UHCJIa.

[IpusHaku nenumoctu Ha 2, 5, 10, 3,

9.

CreneHp ¢ HaTypaJIbHBIM
[IOKa3aTeNeM.

HucnoBble BBIPAXEHUS; MOPSIOK
nercTBuil. PenieHne TEKCTOBBIX 3a1a4
Ha Bce apudMeTHIECKUEe ACHUCTBUS, HA
JBW)KEHUE U MOKYITKH

mpensiarath ¥ 00CyXIaTh CIIOCOOBI YITOPSIOYNBAH
qHCel.

N300paxaTh KOOPJUHATHYIO IPSAMYIO, OTMEUYATh YHCIIA
TOYKaMHU Ha KOOPAMHATHOU IPSIMOM, HAXOIUTh
KOOpAMWHATBI TOUKH.

HccnenoBath cBOWCTBA HaTypajabHOTO psiaa, uucen 0 u 1
IIpU CJIOKCHHUU U YMHOKCHUU. Hcnoap3oBaTh IIpaBUJIO
OKpYIJICHUA HATypaJIbHBIX YUCCII. BrimonsaTe
apudMeTHIeCKHe IEHCTBUS C HATYPaIbHBIMU YUCIIAMH,
BBIYUCIISATH 3HAYCHUS YUCIOBBIX BBIPAKECHUH CO CKOOKaMuU
u 0€3 CKOOOK. 3amuchiBaTh MPOU3BEICHUE B BUJIC
CTCIICHHU, YUTATh CTCIICHU, NCII0JIb30BATh TCPMUHOJIOTHUIO
(ocHOBaHME, TOKA3aTeNb), BBIYUCIIATH 3HAYCHHUS
CTEIEHEN.

BrITIOTHAT MPUKUIKY W OLIEHKY 3HAYEHUH YHCIOBBIX
BBIpAXXECHUH, TIpeJIaraTh ¥ MPUMEHSTh TPUEMBI TPOBEPKU
BBIUMCIIEHUH. VIcTI0Ib30BaTh MpU BEIYUCICHUSIX
MIEPEMECTUTENLHOE U COYETATEIIFHOE CBOHCTBA CIIOKEHHS
Y YMHOXXEHUS, paCIpeelINTEIIbHOE CBOHCTBO
YMHOKEHHS; (POPMYITHPOBATh U MPUMEHSTH [TpaBUIIa
peoOpa3oBaHKs YHCIOBBIX BHIPAKEHHI HA OCHOBE
CBOWCTB apudmeTnyeckux aerictuii. ccnemoparpb
YHCIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTAaTh 1 00OCHOBHIBATH
TUIOTE3BI, (POPMYTUPOBATH 0O0OIIEHNUS 1 BEIBOIBI 110
pe3yspTaTaM NpoBeIEHHOTO UCCIIEA0BAHUS.

dopMyIUMpOBaTh ONPEACIICHHUS ICITUTENS U KPATHOTO,
Ha3bIBATh JISIUTEH U KPaTHbIC YUCIIA; pACIIO3HABATH
MIPOCTHIC U COCTaBHbBIE YMCIa; (hOpMYyINPOBaTh U
MIPUMEHSTH MIPU3HAKY TEeIUMOCTH Ha 2, 3, 5, 9, 10;
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MNPUMCHATH AJITOPUTM PA3JIOKCHUSA YK CJIa HAa IPOCTHIC
MHOXHUTCIIN, HAXOOUTh OCTATKH OT ACJIICHUA U HCIIOJTHOC
YaCTHOC.

Pacrmio3naBaTh HCTHHHBIEC W JOKHBIC BRICKA3BIBAHHS O
HaTypaJIbHbIX YUCIAX, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAJIBHBIX YHCEN.
KoHcTpynpoBaTe MaTeMaTHUECKUE IPEITIOKEHNUS C
IIOMOIIILIO CBA30K I, «HIIN», «ECIIH. .., TO...». Pemars
TEKCTOBBIC 33724l apU(PMETHIECKUM CIIOCOOOM,
HCIIONIb30BaTh 3aBUCUMOCTH MEXAY BEITNUMHAMU
(cxopocTs, Bpemsi, pacCTOSIHUE; IIeHa, KOTUYECTBO,
CTOMMOCTb U JIp.): aHAJIU3UPOBATh U OCMBICITUBATEH TEKCT
3anaumn, epeopMyIIMpoBaTh YCIOBUE, H3BJICKAThH
He0oOXO0MMbIe TaHHBIC, YCTAaHABINBATH 3aBUCUMOCTH
MC)KI[y BCJIIMYHMHAMU, CTpOI/ITI) HOFI/I‘ICCKy}O HCHO‘IKy
paccyKJIeHUM.

MogenupoBaTh X0 pEIICHHS 3aa491 C TTIOMOIIBIO
PHUCYHKA, CXEMbI, TaOTHIIBI.

[IpuBonnTH, pa3dupaTh, OLIEHUBATH PA3IMYHBIC PELICHUS,
3aMycu pelIeHnid TeKCTOBBIX 3a1a4. Kpurnuecku
OLIEHMBATh MOJIYYEHHBIN pE3yIbTaT, OCYIIECTBIATh
CaMOKOHTpOJIb, IPOBEPAS OTBET HA COOTBETCTBUE
YCIIOBHUIO, HAXOAHUTH OMMOKH. Pemars 3a1aum ¢ TOMOIIBIO
nepedopa BCcexX BOBMOXKHBIX BapUaHTOB. 3HAKOMHTHCS C
UCTOpHUEH pa3BUTHS apUPMETUKU

Harnsannas reomerpus.
JIuHuu Ha TIockocTU

12

Touka, npsamasi, OTpe30K, JIy4.
Jlomanas. VI3aMepeHue nnuHbl OTpe3Ka,
METPUYECKUE ETUHUIIBI U3MEPEHUS
JUTHHBL. OKPY>KHOCTB U KPYT.
[Ipaktuueckas padota «Iloctpoenne
y30pa U3 OKPY>KHOCTEH». YTOII.
[IpsiMoii, OcTpBId, TYIIOH U
pa3BEPHYTHIN yriibl. U3Mepenue
YTJIOB.

[Ipaktrueckas padorta «llocTpoerue
YTIOBY»

Pacno3naBaTh Ha yepTexax, pUCyHKax, ONUCHIBATH,
HCHOJB3YS TEPMUHOJIOTHIO, K N300paXKaTh C IOMOILBIO
YEPTEKHBIX NHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K,
JIyd, yroJl, JOMaHyl0, OKpY>HOCTb. Pacrno3HaBars,
MPUBOIUTH IPUMEPBI 00BEKTOB PEaIbHOTO MUDA,
UMerIuX GopMy U3yUYeHHBIX (QUTYD, OLICHUBATh UX
JINHEWHBIE pa3Mephl. Mcronb30BaTh IMHEWKY U
TPAHCIOPTUP KaK MHCTPYMEHTBI JIJIs1 IOCTPOEHUS U
HA3MEPEHHUS: U3MEPATH AJIUHY OTPE3Ka, BEIMYUHY YyIJla,
CTPOUTH OTPE30K 3aJaHHOM JJIUHBI, YTOJI, 3aJAHHON
BEJINYMHBL;, OTKJIAAbIBATH LIUPKYJIEM PAaBHBIE OTPE3KH,
CTPOUTBH OKPY>KHOCTb 33JaHHOI'0 pajuyca.
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Uzo0paxkatb KoH(PUTYpalu reoMeTpuyYecKux puryp u3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTEl HA HETMHOBAaHHOW U
KJIeTYaToi Oymare; nmpenjiarath, ONUCHIBATH U 00CYXKIATh
CHOCO0BI, aJITOPUTMBI OCTpoeHus. PacriozHaBath U
n300pakaTh HA HETMHOBAHHOW M KJIeTYaToi Oymare
HpsIMOM, OCTPBIN, TYIOH, pa3BEPHYTHIN YIJIbl; CDABHUBATH
YTIbl. BBIYUCTSITE NTUHBI OTPE3KOB, JIOMaHbIX. [loHMMATH
Y UCTIOJIB30BaTh MIPH PELLICHUH 33]1a4 3aBUCUMOCTH MEX]LY
eAMHALIAMH METPUYECKOI CHCTEMBI Mep; 3HAKOMHUTHCS C
HEMETPUYECKUMH CUCTEMAMHU MEp; BbIpa)aTh JUIMHY B
Pa3IMYHBIX €IMHUIAX U3MEPEHUS.

UccnenoBars Gpurypsl 1 KOHQUTYpaLIUH, UCTIONIB3YSI
IU(POBBIE pecypehl

OOBIKHOBEHHBIE TPOOH

48

Hpo06sb. [IpaBunbHBIE 1 HETIPABHIILHBIC
npobu. OCHOBHOE CBOMCTBO JpoOu.

CpaBHeHue qpobeii.

Crno)xeHre U BEIYUTAHHE
O0OBIKHOBEHHBIX JIpoOeii. CMemaHHas
IpOOBb.

VYMHOXKEHHUE U IeJIEHUE
O0OBIKHOBEHHBIX JPOOEH; B3aUMHO
oOpatHbIe JpOOH.

Pemenue TeKCTOBBIX 3a1ad,
coaepxamux apoou. OCHOBHBIC
3ajauu Ha apoou. [Ipumenenne OyKB
JUIS 3aIIMCH MaTEMAaTHIECKUX
BBIPAXXCHUN U ITPEAJIOKECHUN

MonenupoBath B rpadUdecKoi, mpeaMeTHou (hopme, ¢
TIOMOUIbI0 KOMIIBIOTEpA MTOHSATHS U CBONCTBA, CBSI3aHHbIE
C OOBIKHOBEHHOM Apo0bt0. YUTaTh U 3alUCHIBATS,
CpaBHHBATh OOBIKHOBEHHBIE ApOOH, Ipesiarars,
00OCHOBBIBATh U 00CYKAaTh CIIOCOOBI YIIOPSA0UNBAHUS
npobeii. M300pakaTh OOBIKHOBEHHBIC IPOOM TOUYKAMHU Ha
KOOPAHHATHOH NPSMOU; UCIIOIb30BATh KOOPANHATHYIO
MIPSAMYIO JUTA CpaBHEHUs Apobeit. DopMymnpoBaTs,
3aMHUCHIBATH C IOMOIIBI0 OYKB OCHOBHOE CBOKCTBO
OOBIKHOBEHHOM APOOH; UCIIOJIb30BaTh OCHOBHOE CBOWCTBO
IpoOwu I coKpareHus Apobeit U MpuBeIeHus ApoOH K
HOBOMY 3HaMmeHatero. [IpeacTaBiaTs cMenIaHHy o ApoOh
B BH/IE HETIPABWJIBHOM U BBIJIENSATD LENYIO YacTh YHCIa U3
HenpaBWIbHON 1poOu. BeImonaHATE apudmeTnueckue
JIEWCTBUS ¢ OOBIKHOBEHHBIMH JPOOSMU; IPUMEHSTh
CBOMCTBa apu(PMETUICCKUX JACUCTBUH JIJIs
palMOHATU3aLNHU BBIYHUCICHUH.

BBIMOTHATE NPUKUAKY U OIICHKY pe3yibTaTa
BBIYUCIICHU; TIpeJIaraTh U MPUMEHSITh IPUEMBI
MpOBEPKHU BbIunciaeHui. [IpoBoauTs uccneaoBanus
CBOKCTB Apo0eii, omupasiCh Ha YUCIOBBIE DKCIIEPUMEHTHI
(B TOM UmCIIE C TOMOIIBIO KOMIIbIOTEpa). Pacmo3HaBarh
VCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O APOOSX,
MIPUBOANUTH PUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHUIIAHUS BRICKA3bIBaHUU. PermaTh
TEKCTOBBIE 33J[a4H, COJIepKalie TPOOHbIE TaHHbBIE, H
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3aJa4 Ha HAXO0XIACHUEC 4YaCTHU LI CJIOro U 1ejaoro 1o €ro
YacCTH; BBIABIATH UX CXOJACTBA U Pa3Invusl.

MopenupoBaTh X0 pEICHUS 3aa41 ¢ TOMOIIBIO
PHUCYHKA, CXEMBI, TaOIHIIBI.

[IpuBoauTH, pa3doupaTh, OLICHUBATE PA3JIUNYHBIC PEIICHUS,
3aIlMCU PELIEHUI TEeKCTOBBIX 3a7a4. Kputnuecku
OIIEHWBATH TOJYYCHHBIN PE3yIbTaT, OCYIIECTBISTH
CaMOKOHTPOJIb, POBEPSISI OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOIUTh OIINOKH.

3HaKOMHTBCS C UCTOPUEH Pa3BUTHS apU()METHKH

Harnspnas reometpus.
MHOroyroiasHUKU

10

MHOroyronbHUKH.

YeThIpEXYroJabHUK, IPSIMOYIOJIbHUK,
KBajpar.

[paktuueckas padota «[locTpoenne
MPSMOYTOJIBHUKA C 33JaHHBIMHU
CTOpPOHAMU Ha HEJIMHOBAaHHOM
Oymare».

TpeyronpHUK.

[Inomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTaBIICHHBIX U3
MPSIMOYTOJIbHUKOB, €THHHUIIBI
WU3MEPEHUs TUIOIIAIH.

ITepumeTp MHOTOYTOJIbHUKA

OnuceIBaTh, HCHOIB3YS TEPMUHOJIOTHIO, H300paXKaTh €
ITOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB H OT PYKH,
MOJIEINPOBATh U3 OyMarn MHOTOYTOJIbHUKH.

[IpuBoauTH MpUMEPHI OOBEKTOB PEATLHOIO MUPA,
UMErIUX (OPMY MHOTOYTOJBHHKA, TIPSMOYTOJIbHIUKA,
KBaJparTa, TPEYrOJbHUKA, OLICHUBATh UX JIUHEIHbIE
pa3Mepsl.

BrruucniaTs: nepuMeTp TpeyronbHUKA, IPSIMOYTOJIbHUKA,
MHOI'OYTOJIbHUKA; IJIOIAb IPAMOYTOJIbHUKA, KBaApaTa.

H300paxkatb ocTpOYroibHbIE, MIPSIMOYTOJIEHBIE 1
TYNOYTOJIbHBIE TPEYTOJIBHUKU.

CTpouTh Ha HEJIMHOBAHHOMW M KJIETYaTOH Oymare KBajpaT
U MPSIMOYTOJIHUK C 3a/IaHHBIMU JIJIMHAMU CTOPOH.
HccnenoBath cBOMCTBA MPSMOYTOJIBHUKA, KBapaTa
MyTEM DKCIIEPUMEHTA, HAOIIOICHIS, U3MEPECHHUSI,
MO/JIETTMPOBAHUSI; CPABHUBATh CBOMCTBA KBaJipaTa U
PSMOYTOJIbHUKA.

KoHncTpyrnpoBath MaTeMaTHYECKHE TPEATTIOKEHUS C
MTOMOILBIO CBSI30K «HEKOTOPBINY, «IH000i».

Pacro3naBaTh HCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O
MHOT'OYTOJIbHUKAX, IPUBOJUTH IPUMEPHI 1
KOHTPIIPUMEPBHI.

HccnenoBarh 3aBUCUMOCTS IUIOMIAIA KBAApaTa OT JJIHMHbI
ero cTopoHsl. Vcronb30BaTh CBOMCTBA KBAPATHON CETKU
JUTSL TOCTPOSHUs (GUTyp; pa3dUBaTh NPSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTOJIbHUKH; COCTABIISATh QUTYPHI U3

https://www.yaklass.ru/



https://www.yaklass.ru/

KBaJIpaTOB U MPSMOYTOJIBHUKOB U HAXOIUTH UX TUIOIIAIb,
pa3zouBaTh QUTYpHI HA IPSIMOYTONBHUKH U KBaPATHl U
HaxOJUTh UX TIOIIAb.

BripaxkaTs BeMW4HHY IDIOMAAN B PA3INIHBIX €AMHATIAX
M3MEPECHHSI METPUICCKON CHCTEMBI Mep, TOHUMATh U
HCIIOJIb30BaTh 3aBUCUMOCTH MEXKAY METPUUCSCKIUMU
SIUHUIIAMHU U3MEPEHUS TUTOIIAIH.

3HAKOMUTHCA C IPUMEPaMU MIPUMEHEHUS TUIOIIAIN U
MepuMeTpa B MPAKTUYECKUX CUTyalusax. Pemars 3agauu
13 pealbHOM KU3HU, MTpeIaraTh U 00CYKAATh Pa3INIHBIE
CHoCcOo0BI pereHns 3aaad

Hecstuanble 1poou

38

Hecstruunas 3anuch Apobeit.

CpaBHEHHE JECATHYHBIX IPOOCH.

JleiicTBHS ¢ TeCATUIHBIME JPOOSIMIL.

OxpyrIieHHe TeCATUIHBIX APOOeit.

Pemienune TekcTOBBIX 3a1a4,
cojiepKaiux apoou. OCHOBHEIC
3aJla4d Ha APOOH

[IpencraBisiTh ACCATUUHYIO ApOOb B BHAE OOBIKHOBEHHOM,
YUTATh U 3alUCHIBATh, CPABHUBATH JCCSATUYHbIC TPOOH,
npeiaratb, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI
YIOPSAOYMBAHUS JECATUYHBIX JPOOCH.

Uzobpaxats aecsaTuuHble IpoOU TOUKaMHU Ha
KOOPJAHMHATHOH NPSAMOM. BBIABIATE CXOACTBA U pa3INndus
MIpaBUII apu(PMEeTHIECKUX ASHCTBUI ¢ HATYpPaTbHBIMH
YHCIaMU U JECATUYIHBIMU IPOOSIMU, OOBSICHATH HX.
BrimonusaTs apudmMeTrnueckue AEHCTBHS C JECITUIHBIMU
OpoOsIMU; BBITIOJIHATH IPUKUIKY U OLICHKY pe3yjbTaTa
BbIUUCIeHUH. [IpuMeHsITh cBOWCTBa apu(MeTHIECKIX
JIEUCTBUM JUIs1 pallMOHATN3alMY BEIYMCICHUH.

[IpuMeHsTh TpaBUIIO OKPYTIICHUS JECITUYHBIX Ipo0eil.

[IpoBoaKTE UCCIIEIOBAHUS CBOUCTB JACCATUYHBIX APOOEH,
OMMHPAasICh HAa YHCIIOBHIE SKCIIEPUMEHTHI (B TOM YHCIIE C
TIOMOIIIbIO KOMITBIOTEPA), BEIIBUTATH TUIIOTE3BI U
MPUBOJIUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UICTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
IpoOsIX, IPUBONTH PUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHNS BBICKa3bIBAaHUM.

Pemrate TekCcTOBEIE 3a7a9d, CoepyKamye JpoOHBIe
JIaHHBIC, ¥ HAa HaXO0KJECHUE YaCTH I1EJIOr0 U IIEJIOr0 0 ero
YaCTH; BBISBIIATH UX CXOZCTBA U Pa3lIuIHUsL.

MopenupoBaTh X0 PEIICHHS 3a0a91 C TIOMOIIHI0
PHUCYHKA, CXEMBbI, TAOIHIIBI.

[IpuBoauTH, pa3dbupaTh, OLIEHNBATH PA3TUYHbIE PEIICHUS,
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3altucu pe].HCHI/Iﬁ TCKCTOBBIX 3aJa4.

OnepupoBath APOOHBIMU YHCIAMH B PEATbHBIX
JKU3HEHHBIX CUTyanusx. KpuTuuecku olieHuBaTh
MOJTYYCHHBIN PE3yNbTAT, OCYIIECTBISTH CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOIUTh
OIINOKH.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHUS apH(PMETHKH

HarnsgHas reomerpust.
Tema u Gurypsi B
MPOCTPAHCTBE

MHOrorpaHHuKH.

H3o0pakeHre MHOTOTPaHHHUKOB.
Monenu mpoCTpaHCTBEHHBIX TEII.

IIpssMOyTOJIBHBIN NapaJLIeIICIUIIE,
Ky0. Pa3BEpTku Kyba n
napamenenumnena. [Ipakrunieckas
pabota «Pa3BépTKa KyOay.

O06béM Kyba, IPIMOYTOIHHOTO
napasulesieumesa

Pacnio3naBaTh Ha yepTekax, pUCYHKaX, B OKPY>KatOLEM
MHpe MIPSIMOYTOJIBHBIN Mapajuiesienuie]], Kyo,
MHOTOTpPaHHHUKH, ONUCHIBATh, UCTIOJIb3YsI TEPMHUHOJIOTHIO,
OLIEHMBATh JINHEHHBIE pa3Mephl.

[TpuBoanTH IPUMEPHI 00BEKTOB PEaTbHOTO MUPA,
UMEIUX (OPMY MHOTOTPAaHHHKA, TIPSMOYTOIBLHOTO
napajuieNienumesna, Kyoa.

N3o0paxarh Ky0 Ha KjeTuaTol Oymare.

HccnenoBats cBoiicTBa KyOa, IPSIMOYTOIHHOTO
napaeenuIea, MHOrorpaHHUKOB, UCIIONb3YsI MOJIEH.

Pacrio3naBaTh 1 n300pakats pa3BEPTKU KyOa U
napajulesienunena. Moaenuposars Kyo u
napaJieNienues u3 OyMard U mMpoYnx MaTepualioB,
OOBSCHATH CLIOCOO MOIEINPOBAHMUSL.

Haxoauth n3MepeHus, BEIYUCIATH TUIOMAAb
MIOBEPXHOCTH; 00BEM KyOa, IPSIMOYTOJIEHOTO
napaienenuIesa; ucciaeJoBaTh 3aBUCUMOCTh 00bEMa
Ky0a OT JJIMHBI ero pedpa, BEIBUTaTh 1 00OCHOBHIBATH
runote3y. HabmoaaTh 1 mpoBOINUTE aHAJIOTHH MEXIY
MOHATHSIMH IUTOIIAM U 00bEMA, IEpUMeTpa U IJIOMIAIN
IIOBEPXHOCTH.

Pacmo3naBaTh UCTHHHBIC U JI0KHBIEC BBICKA3bIBAHUS O
MHOTI'OIrpaHHUKAax, IpUBOJAUTH MPUMCPBI U KOHTPIIPUMCPLI,
CTPOUTH BBICKA3bIBaAHUA U OTPHULAHUSA BBICKA3bIBaHHUH.

Pemiate 3amaun u3 peanbHOM KU3HU
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[ToBTOpEHue n
000011IeHHE

10

IToBTOpEHME OCHOBHBIX MOHATUI U
METOAOB Kypca 5 Kjacca, 00001eHne
3HaHUHI

BrruucnaTs 3Ha4€HUS BBIPAXKEHUH, COAEPIKALUX
HaTypaJlbHbIE YHCIIa, OOBIKHOBEHHBIE U ACCITHYHbIE
Ipo0w, BBITONHATH IpeoOpa3oBanus yrceln. BeionpaTth
croco0 CpaBHEHHS YHCEN, BEIYUCICHUHN, MPUMEHSTh
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CBOWCTBa apu()METHUESCKUX JEHCTBUI IS
panMoHaIM3auuy BeraucieHud. OcyecTBIsATh
CaMOKOHTPOJIb BHITIOIHSIEMBIX AEHCTBUN 1 CaMOIIPOBEPKY
pe3ynbpTaTa BBIYMCICHUM.

Pemats 3a1aun U3 peasbHOM KU3HU, TPUMEHSITh
MaTeMaTUYEeCKUE 3HAHUSI [T PEelIeHus 3a/1a4 U3 IpYTux
Y4eOHBIX TIPEAMETOB.

Pemars 3amaun pazusiMu crioco0amMu, CpaBHUBATH -
CIIOCOOBI pEIIeHUs 3aauu, BEIOMPATh palliOHAIbHBIH
croco0

OBILIEE
KOJIMYECTBO
YACOB I10
MMPOT'PAMME

170

6 Kiacce

HaunMmeHoBanue
pa3iena

(TeMBI) Kypca

KoanuectBoO

yacoB

OcHoBHOE cofepkaHne

OcHOBHBIE BUIBI 1€SITEILHOCTH 00YUAOIIUXCS

HarypaneHble uncna

30

Apudmernyeckue IeHCTBHUS C
MHOTO3HAYHBIMH HATYPaJbHBIMH
YHCIIAMH.

UucnoBble BRIPAKEHUS, TIOPSIOK
JIEMCTBUI, UCIOJIL30BAaHUE CKOOOK.

OxpyriieHue HaTypalbHBIX YHCEN.

JlenuTeny v KpaTHBIC YHCIIA;
HanOOJIBIINHI 00N AEIUTEID U
HauMeHbIIee 00Ilee KpaTHoe.

HCJ'II/IMOCTB CYMMEI U ITPOU3BCACHUS.

Jenenue ¢ ocraTkoM.

Pemienne TeKCcTOBBIX 3agaq

BrimonuaTh apudmMeTHUeCKHe TEHCTBUS C
MHOT'O3Ha4YHBIMU HaTypaJbHBIMHA YUCIIAMU, HAXOINUTh
3HAYEHUS YUCIIOBBIX BBIPAKEHUH cO CKOOKaMu 1 6e3
CKOOOK; BBIUMCIIATH 3HAYCHUS BBIPAKCHUH, COEPIKAIINX
CTEIECHU. BBINOIHATE NPUKUAKY U OLEHKY 3HAYEHUI
YHCIIOBBIX BBIPAKEHUI, TPUMEHATH IPUEMBI TPOBEPKHU
pe3yJbpTaTa.

Hcnons30BaTh U BHIYUCIECHUSIX IEPEMECTUTEIBHOE U
COUYETaTEeIbHOE CBOMCTBA CIIOKEHUSA U YMHOXKEHMUS,
pacIpeneuTeNIbHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIIBHO
CJIO’KEHHS, CBOHCTBA apU(METHICCKUX ACHCTBHH.

I/ICCJ'IC,Z[OBaTL YU CJIOBBIC 3aKOHOMCPHOCTHU, TPOBOAUTDL
YHCJIOBBIC OKCIIEPUMEHTDI, BBIJIBUT'aTh U 000CHOBBIBATh
TUITIOTC3EI.
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dopMyaHpOBaTh ONpPEACIICHUS JISITUTENS U KPATHOTO,
HanOOJIBIIEro O0IIEr0 NeIMTENS U HAUMEHBIIIETO 00IIEro
KpaTHOTO, TIPOCTOTO ¥ COCTABHOTO YMCEIT; UCIIOIh30BATh
STH MOHATHS MIPH PeIIeHUH 3a1a4. [[pUMEeHATh alrOpUTMBI
BBIYMCJICHHS HaHOOJIBIIETO OOIIEro ASIUTEN 1
HAUMEHBIIIEro OOIIEro KPaTHOTO JIBYX YHCEI, A ITOPUTM
Pa3IOKEHUS YUCIIa Ha POCTHIC MHOKHUTEIH.

HccnenoBatpk ycnoBus qenmMocTy Ha 4 1 6.

HUccnenopatk, 00Cy®aath, POPMYIHPOBATH U
00OCHOBBIBATh BEIBOJ O YETHOCTH CyMMEI, TPOU3BEICHUS:
JIBYX YETHBIX YUCEI, IBYX HEYETHBIX YHCIIC, YETHOTO U
HEUYETHOTO YKCEIL.

HccnenoBath cBOKWCTBA AETUMOCTU CYMMBI U
MIPOU3BEICHUS YHCEIL.

[IpuBOaUTH MpUMEPEI YKCEN C 33JaHHBIMU CBOWCTBaMH,
pacro3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKIACHUS O
CBOMCTBax YMCEl, ONPOBEPraTh HEBEPHBIE YTBEPIKIECHUS C
TOMOLIBI0 KOHTpIpuMepoB. KoHCTpyHnpoBaTh
MaTeMaTHYECKUE MPEATIOKEHHS C TOMOIIBIO CBSI30K «H,
CHTIN», «ECINH. .., TO... .

Pemarte TekCTOBBIE 3a1a4y, BKIIFOUYArOIIHUEC ITOHATHA
JIEIUMOCTH, apu(PMETHICSCKUM CIIOCOO0M, UCIIOJIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPUAHTOR.

MogenupoBaTh X0 PEIICHHS 3aa91 C TTOMOIII0
PHUCYHKA, CXEMBI, TaOIHIIBI.

[IpuBoanTH, pa3dUpaTh, OLIEHUBATH PA3THYHBIC PELICHUS,
3aIMCH PELIEHUI TEKCTOBBIX 3a/]a4.

KpuTnuecku onieHMBaTh MOTY4YEHHBIN pe3yibTar,
HAXOJIUTh OIIUOKH, OCYIIECTBIISATH CAMOKOHTPOJIb,
IIPOBEPsIst OTBET HA COOTBETCTBHUE YCIIOBUIO

Harnsannas reomerpust.
[IpsiMble Ha MIIOCKOCTH

[lepiennuKynspHBIE TIPSMBIE.
[TapannensHble TpAMBIE.

PaccrosiHne Mexay 1ByMs TOUKaMH,
OT TOYKHU A0 NpSAMOH, JUIMHA
MapuipyTa Ha KBaJpaTHOH CETKe

Pacno3naBaTh Ha yepTexax, pUCyHKax ClIy4au B3aUMHOIO
PacCIIONIOKEHUS ABYX IPSAMBIX.

M3o0pakath ¢ TOMOIIEI0 YePTEKHBIX HHCTPYMEHTOB Ha
HETTMHOBAHHOW M KJIETYaTON Oymare aBe
MEPECEKAIOIIUECS MIPSAMBIE, IBE MapalIeIbHbIE PSIMBIE,
CTPOUTH MPSAMYIO, IEPIIEHAUKYIISIPHYIO JaHHOM.
IIpuBoauTH IPUMEPHI MAPATIIETBHOCTH U
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NCPHNCHAUKYIAPHOCTHU IMPAMBIX B ITPOCTPAHCTBE.

Pacno3naBath B MHOT'OYTOJIbHUKAX MCPHCHAUKYJIAPHBIC 1
napajieibHbIC CTOPOHBI.

N30o06paxats MHOTOYTOIBHUKH C TIApAIIEIbHBIMH,
NEePIEHANKYISIPHBIMU CTOPOHAMU.

Haxonuts paccTosiHue MeXIy AByMs TOUKaMH, OT TOUKH
JI0 MIPSIMOM, UTMHY ITyTH Ha KBaJIpaTHOM CeTKe, B TOM
YHcIie UCTIONB3YS HU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAs1 APOOb, OCHOBHOE
CBOWCTBO APOOH, COKpaIICHNE
TpOOeii.

CpaBHeHUE U YHOPSIIOYUBAHNE
npobeii. JlecsaTuanbie qpodu u
MeTpHYecKasi CHCTEMa Mep.
ApudmeTnyeckue AeHCTBUS C
OOBIKHOBCHHBIMH H JAECATHYHBIMU
JIPOOSIMHL.

OTHOILIICHHE.

Jlenenve B JaHHOM OTHOIIICHUH.
Macmra0, mpornopitusi.

ITonsiTHe polieHTA.

Brluncnenue npoueHTa OT BEIUYUHBI
Y BEJIMYMHBI 110 €€ MPOIIEHTY.

Pemenne TeKCTOBBIX 33124,
coJiep Kamux ApoOH U MPOLICHTHI.

[IpakTnueckas padora «OTHOIIEHHE
JUTUHBI OKPYKHOCTH K €€ AMaMeTpy»

CpaBHHBATh U YIOPSIOYUBATE APOOH, BEIOMPATH CIIOCO0
CpaBHEHUs APOOEH.

IIpencraBnsaTe AecATUUHbBIE I[p061/1 B BUJI€ OOBIKHOBEHHBIX
Ilpo6el71 1 OOBIKHOBEHHBIE B BHJE JECATUYHEIX,
HCIOJb30BaTh SKBUBAJICHTHBIEC IPEACTABICHUS POOHBIX
YHCell IPU UX CPAaBHEHUH, ITPU BEIYHCICHUSX.
Hcnonb3oBaTh JecATHUHBIE IpOOH TIPU MPeoOpa3oBaHUH
BEJIMYUH B METPUUECKON CUCTEME MEP

BrimonusaTs apudmMeTHueckne NEHCTBUS C
OOBIKHOBCHHBIMH U JCCATUYHBIMH JPOOSIMH.

Boeruucisth 3Ha4eHNs BBIpAXXEHUH, COAECPKALIUX
OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH, BBITIOIHATH
peoOpazoBaHus Ipodeit, BEIOUpaTh Criocod, MPUMEHSTh
CBOICTBa apuPMETUIECKIX ASUCTBUH IS
paIoHaIU3auy BEIUHUCIECHUH.

CocTaBisaTh OTHOIICHUS B npornopuru, HaXOAUTb
OTHOUICHUEC BCJIMYWH, JCJIIMTh BEJIMYMNHY B JaHHOM
OTHOIIICHUH.

Haxonuts 3kcriepuMEHTaIbHBIM IIyTEM, OTHOILLICHHE
JUIMHBI OKPYKHOCTH K €€ TuaMerpy.

WuTepnpernpoBaTh MaciiTad Kak OTHOIIIEHHE BEJINYHH,
HaxXOJUTh MacIITad MjaHa, KapThl ¥ BEIYHCIATH
paccTosiHUS, UCHONB3YS MacIITal.

OOBSCHATH, YTO TAKOE MPOIICHT, YIIOTPEOIATH 00OPOTHI
PEUu CO CIOBOM «ITPOLICHTY.

BripaxkaTs mpoueHTs B Apo0sAX U ApoOU B MPOIIEHTAX,
OTHOIIIEHHUE JIBYX BEJIMYUH B MPOLIEHTAX.
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BrruucisTs MPOLCHT OT YUCJIa XU YUCJIO IO €TO MPOILCHTY.

OprrJ'IHTI) I[p06I/I 1 MPOLCHTHI, HAXOAUTh HpI/I6J'II/DK€HI/I$I
YHUCCII.

PemaTs 3amaun Ha 9acTH, MPOIEHTHI, POTIOPIINH, HA
Hax0XJICHUE TPOOH (MTPOIECHTA) OT BEIMYUHBI U
BETIMYMHEI 10 €€ ApoOu (MPOIEHTY), Ipodu (TIpoIIeHTa),
KOTOPBIN COCTABJIET OJIHA BEIMYMHA OT APYTOM.

[IpuBoanTH, pa3dupaTh, OLIECHUBATH PA3IHYHBIC PEILICHUS,
3aIlMCH PELICHNH TeKCTOBBIX 3a/ad.

WzBnekars nHPpOpMAHIO U3 TAONHUI] U AUArPaMM,
HHTEPIPETHPOBATh TaOJIMYHbIE JaHHBIE, OIIPENENATh
HauOoJbIlIee U HANMEHbIIIEe U3 TPEICTABICHHBIX TaHHBIX

Harnsanas reometpus.
CummeTtpus

OceBasi CHMMETpUSL.
IleHTpasibHAsI CHUMMETpPHUSI.
IlocTpoenne cuMMeTpUYHBIX QUTYp.

[Ipaktuueckas padota «OceBast
cummeTpusy. CHMMETpHst B
MPOCTPAHCTBE

Pacrio3naBaTh Ha yepTekax U M300paKEHUAX, N300paKaTh
OT PYKH, CTPOUTH C IOMOLIbIO HHCTPYMEHTOB (pUrypy
(oTpe3ok, J0MaHyI0, TPEYTOJIBHUK, IPSIMOYTOJIBHUK,
OKPY>KHOCTb), CAMMETPHUYHYIO JTAaHHONH OTHOCUTEIHHO
psIMOM, TOUKHU.

Haxonuts npumepsl CHMMETPHUH B OKPYKAIOIIEM MUPE.

MopenupoBath 13 OyMaru e GUrypsl, CHMMETPHYHEIE
OTHOCHTEJIFHO NPAMOIl; KOHCTPYHPOBATh FEOMETPUYECKUE
KOH(UTYpaLuH, UCIIOJIb3Ys CBOMCTBO CUMMETPUH, B TOM
Yrcie ¢ TOMOIIBI0 U(POBBIX pecypcoB. Mccnenoats
CBOWCTBA M3YyUCHHBIX (UTYp, CBA3aHHBIE C CAMMETPHUEH,
HCHOJB3YS SKCIIEPUMEHT, HAOII0ACHUE, MOJCITUPOBAHHE.

OO60CHOBBIBATbH, ONIPOBEPTATH C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHHUSI O CHMMETPHU DUTYD

https://www.yaklass.ru/

Bripaxkenus ¢ 6ykBamu

[Mpumenenue OyKB JUIs 3aTICH
MaTeMaTHYECKUX BBIPAKCHUH 1
PEAJIOKECHUM.

ByKBeHHI)Ie BBIpaXXCHHA U YUCJIOBBIC
IOACTAaHOBKH.

BykBeHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOIO KOMIIOHEHTA.

DopMyIIbl

Hcnonb3oBaTh OyKBEI It 0003HAUCHUS YUCEI, TPH
3aMKUCH MaTEeMaTUYECKUX YTBEPIKICHHUM, COCTABIISATh
OYKBEHHBIC BBIPAKEHUSI 110 YCIOBUIO 3a/1a4H.

HCCHC}IOB&TL HECJIOKHBIC YMCJIOBBIC 3aKOHOMEPHOCTH,
HUCIIOJB30BATh 6YKBBI JJIs1 UX 3aI1MCH.

BEIUnCIaTE YMCI0BOC 3HAUCHUE 6YKBeHHOI‘O BBIpAXXCHUSA
IIpU 3aJaHHbIX 3HAYCHUAX GYKB

3anuceIBaTh (POPMYIIBI: IEpUMETpPA | IIIOMIaN
MIPSIMOYTOJIbHUKA, KBAJ[paTa; IJIHMHBI OKPY>KHOCTH,
IJIOUIAI KPYTa; BBIIOJIHATH BBIYMCICHMS 10 3TUM
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dbopmymnam.

CocTaBisiTh (OPMYIIBI, BBIPAKAIOIIUE 3aBUCUMOCTH
MEXy BEIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHHE; IIEHA,
KOJIMYECTBO, CTOMMOCTD; TIPOM3BOIUTEINEHOCTD, BPEMSI,
00BEM pabOTHI; BHIITOIHATH BEIYUCICHHUS TI0 ATHM
dbopmymnam.

HaxonuTth Hen3BECTHBIM KOMITOHEHT apr(pMETHIECKOTO
JIEUCTBUA

Harnsannas reometpust.
®urypsl Ha IIOCKOCTH

14

YeThIpEXYTroNbHUK, TPUMEPHI
YeTHIPEXYTOIBHUKOB.
IIpssMOYTOJILHUK, KBaJpaT: CBOUCTBA
CTOPOH, YIJIOB, AHArOHAJIEH.

N3mepenue yrios.

Buapl TpeyroapHUKOB.
[lepumeTp MHOTOYTOJIbHUKA.
[Tnomane ¢urypsl.

®opMysl IEpUMETPA U MIIOLIAN
MIPSIMOYTOJIBHUKA.

[TpubmmkénHOE N3MEpEeHNE TUTOIIAIH
¢uryp. [Ipakrudeckas padora
«Inowmanp Kkpyra»

N3o06paxars Ha HEMTUHOBAHHOW W KJIeT4aTol Oymare c
HCIIOJIb30BAaHUEM UEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBHUKU C 3alaHHBIMU CBOMCTBAaMU: C
NapajuIeIbHBIMU, IEPIICHIUKYIIPHBIMHU, PAaBHBIMU
CTOPOHAMHU, MIPSIMBIMHU YTJIAMH U JIp., PABHOOEAPEHHBIH
TPEYTOJIbHUK.

[IpennaraTts u 00CYXIaTh CITOCOOBI, AITOPUTMBI
HOCTPOCHHSI.

HWccnenoBatk, UCIIONB3Ys KCIIEPUMEHT, HAOIIOICHHE,
MO/ICTTMPOBAHUE, CBOICTBA MPSMOYTOJIbHHUKA, KBaJIpaTa,
pa3duBaTh Ha TPEYTOJILHUKH.

OO60CHOBBIBATbH, OMIPOBEPTATH C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHHUS O MIPSIMOYTOJIbHUKE,
KBaJipaTe, paclio3HaBaTh BEPHBIC M HEBEPHBIE
YTBEPKICHUS.

N3MepATh U CTPOUTH ¢ MOMOIIBIO TPAHCIIOPTUPA YTIIBI, B
TOM YHCJI€ B MHOTOYTOJIbHUKE, CPaBHUBATh YTJIbI;
pacmo3HaBaTh OCTPHIE, MPSAMBIE, TYIIbIE, pa3BEPHYTHIE
YTJIBL

PacnioznaBath, 1300pakaTh OCTPOYTOJIBHBIH,
MPSIMOYTOJIbHBIN, TYIOYTOJILHBIH, pAaBHOOCAPEHHBIH,
PaBHOCTOPOHHMH TPEYTOJILHUKH. BBIUMCIATE IEpuMeETp
MHOT'OYTOJIbHHKA, IJIOIIab MHOTOYTOJIbHIKA pa30eHueM
HAa MPSMOYTOJBHUKH, HA paBHbBIE (PUTYPBI, UCIIOJIL30BATh
METpUYECKUE CAUHULIBI U3MEPEHUs JUIMHBI U TUIOIIA N,

HcnonpizoBaTh mpubImkEHHOE N3MEPEHHE JUTUH U
IIoMIaied Ha KiieT49aToi Oymare, mpuoImKEHHOE
M3MEpEHNE JUIMHBI OKPYKHOCTH, IUIOIIAIN Kpyra
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IlonoxxureabHBIE U
OTpHULIATEIIBHBIC YKClIa

40

Llenpic uncna.

MOIIYJ'II) quciia, rCOMCTPUUICCKaA
HUHTCPIIPpETALIUA MOOYJIA.

HucnoBble IPOMEKYTKH.

IlonoxurenpHBIE U OTpHULATCIILHBIC
qucia. CpaBHCHI/Ie TIOJIOKUTCIIBHBIX U
OTpHULATCIbHBIX YHUCCII.

ApudmMerndeckne IeHCTBUS C
MTOJIOKUTEIIBHBIMU U
OTPUIIATEILHBIMU YHCITAMH.

Perrenue TeKCTOBBIX 3a7a4

HpI/IBO,E[I/ITL MMPUMCPBI UCTIOJIL30BAHUA B peanbnoﬁ JKH3HU
TIIOJIOXKUTEIIBHBIX U OTPHUIATCIIBHBIX YHUCECII.

N300paxars 1enble Yucia, MmoJI0KUTEIbHBIC H
OTpUIIATEIbHBIE YUCIIa TOUKAMHU Ha YUCIOBOM MPSIMOiA,
HCTIONTE30BATh YUCIIOBYIO MPSIMYIO JUIS CPABHEHUS YHCE.

[IpumenaTs paBuiIa CpaBHEHHUSI, YIIOPSIOYNBATH IIEITbIC
YHCIa; HAXOAUTh MOIYJb YUCIIA.

®opMyaMpoBaTh MpaBUIa BEIYUCICHUS C
MIOJIOKHUTENBbHBIMU M OTPULIATEIbHBIMH YHUCIIAMH,
HaXOJUTh 3HAYEHHSI YUCIOBBIX BBIPAXKEHUM, COAEPKAIINX
JEeHCTBUS C IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
yucaamu. [IpuMeHsITh CBOWCTBA CIIOXKEHUS 1 YMHOXKCHUS
JUIs1 IpeoOpa30BaHus CyMM U IPOU3BEACHUM

https://resh.edu.ru/

[IpencraBnenne naHHBIX 6 [IpsmoyronpHas cucrema kKoopauHaT | OOBSICHATH U WIUTFOCTPUPOBATH MOHSTHE pssMoyronabHOH | https://resh.edu.ru/
Ha TUIOCKOCTH. CHCTEMBI KOOP/IMHAT HA IUIOCKOCTH, UCTIOIH30BaTh
KOOPMHATEI TOYKH Ha TIOCKOCTH TEPMUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOM TUIOCKOCTH
2
aGemmcea u OpauHATA TOYKHU 1 (QUTYPHI TIO 33/IaHHBIM KOOPAWHATAM, HAXOUTh
KOODP/MHATHI TOYEK.
CronbyaTtbie M KPYroBble AUATPAMMBI.
ITpaxTHueckas padota «[locTpoeHHe YuraTh cTONOYATHIC U KPYTOBBIE IUArPAMMBL;
JarpaMmy. Pellenne TeKCToBbIX MHTEPIPETHPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIE
3a/1a4, COAEPKALINX JAHHBIE, AHarpaMMBl.
npe/ICTaBIeHHbIC B TA0IMIAX U HA Hcnonb3oBaTh MHGOPMAIHIO, TPEACTABICHHYIO B
JHarpaMmax Ta0NuIax, Ha AnarpamMMax Juisl peleHHs] TEKCTOBBIX 3a/1a4
1 33724 U3 PeabHOM )KU3HU
Harnsgaas reomerpus. 9 [IpssMOyTONEHBIHA MTapauIeIIeHITe], Pacrio3naBaTh Ha 4epTekax, pUCYHKaX, OIMMCHIBATH https://resh.edu.ru/

@urypsl B IPOCTPAHCTBE

Ky0, mpu3Ma, mupamuja, KOHyC,
HWIMHID, 1ap u chepa.
N300paskeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEpTok
MHOTOTPaHHUKOB, IIMITUH]IPA U
KOHYca.

[pakTnyeckas padora «Coznanue
MOJIeJIeH MPOCTPAHCTBEHHBIX (HUTYPY.

ITousTre 00BEMa; € TUHHATILI
mmMeperns 00péma. O0BEM
MPSIMOYTOJILHOTO MapaJuIelIeuIe/a,
Ky0a, popmynsl 00bEMa

MUpamMuLy, IpU3My, IWIHHIP, KOHYC, ap, H300pakaTh
UX OT PYKH, MOJICIIUPOBATh M3 OyMaru, miacTUInHa,
IIPOBOJIOKH U JP.

[IpuBoaUTH IPUMEPHI 0OBEKTOB OKPYKAIOLIETO MHpAa,
UMEroIUX (OPMBI Ha3BaHHBIX Tell.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TPaHb,
OCHOBaHMeE, BBICOTA, painyc U AMAMETP, Pa3BEPTKA.

Wzyuats, Hcionb3ys IKCIEPUMEHT, HAOI0IeHHE,
M3MEepeHHe, MOJIETUPOBAHNE, B TOM YHUCIIE
KOMIIBIOTEPHOE, U ONHCHIBATH CBOMCTBA HA3BaHHBIX TET,
BBISIBJISITH CXOJICTBA U PA3NIUYHS: MEXITY MUPAMHUION U
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HpH3MOfI; MCXKAY NWINHAPOM, KOHYCOM U IIapOM.

PacnioznaBath pa3BEpTKH Mapanienenuiena, Kyoa,
MIPU3MBI, TUPAMHU/JIbL, KOHYCA, IWINHAPA; KOHCTPYUPOBATh
JaHHBIE TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJEIIN.

Co3pmaBaTh MOJIENN IPOCTPAHCTBEHHBIX HUTYp (M3
OyMmaru, IpOBOJIOKH, ITACTHUJIMHA U JIp.)

NzmepsTh Ha MOJESX: ATUHBI pEOCP MHOTOIPAHHUKOB,
quametp mapa. BeiBoguth Gopmyiry 00bpéma
MPSIMOYTOJILHOTO TIapaluiesienumnea. BeraucsaTs mo
(hopMynam: 00bEM MPSIMOYTOJILHOTO MapaJUICIICIIHIIC A,
Ky0a; MCII0JIb30BaTh CIUHUIIBI U3MEPEHUsS 00bEMa;
BBIYUCIIATH 00BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napaieNeuIIe/I0B; pelaTh 3a7a4i ¢ peabHBIMU
JaHHBIMHA

[ToBTOpEHUE,
00001IEeHueE,
CUCTEeMaTHU3alMs

20

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KYpPCOB 5 U 6 KJIacCOB,
0000I1IeHIe U CUCTeMaTH3alus
3HAaHUU

BrruucisaTs 3HaYEHUS BBIPaXKEHUH, COAEPIKALUX
HaTypaJbHBIC, HEJIBIC, ITOJTOKUTCIBHBIC U OTPHUIATCIILHBIC
qucia, OOBLIKHOBEHHBIE U JCCATUYHBIC [IpO6I/I, BBIIIOJIHATH
peoOpa30BaHMs YHCEN U BHIPAKECHUH.

Bri6upats criocod cpaBHEHHs YnCell, BEIYNCIICHH,
MIPUMEHATH CBOMCTBA apu(IMETHICCKHUX TEHCTBHUH TSI
palMOHATU3aLUHU BBIYHUCIICHUH.

Pemats 3aaun U3 peaabHON KU3HH, TPUMEHSTh
MaTeMaTHYECKHe 3HAHUA JJIs1 peIeHHs 3a1a4 U3 APYTHX
MIPEeIMETOB.

Pemrath 3aaun pasHsIMU crioco0amu, CpaBHUBATH,
BBIOMpPATh CIIOCOOBI PEIICHUS 33 IaUH.

OcylecTBIATh CAMOKOHTPOJIb BBIMOIHIEMBIX AEUCTBUH U
CaMOIIPOBEPKY PE3YJIbTaTa BbIYMUCIECHUM

https://www.yaklass.ru/
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YACOB IO
IMPOT'PAMME

170
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TEMATHYECKOE IINTAHUPOBAHUE
YUYEBHOTI O KYPCA «AJITEBPA» B 7-9 KITACCAX

7 KIIACC

HaumenoBanue KoanuectBo OcHoBHOe coiep:kaHue OcHoOBHBIE BU/bI 1€ITEJILHOCTH 00YYAIOIIUXCS

pasaena 4acoB 20P
(TeMBI) Kypca

Uwucra v BEIYUCIICHUS. 25 IloHsATHE panMOHATLHOTO YHCIIA. CucreMaTH3UPOBATH U 000ralATh 3HAHUS 00 https://resh.edu.ru/

PammonanbHbIe yncaa

Apudmerndeckne IeHCTBUS C
palMOHATBHBIMU YUCIIAMH.

CpaBHeHMe, yopsI0unBaHue
panroHaNTbHBIX YUCE.

CreneHb € HATypadbHbIM
IoKasareiieM. PerieHre OCHOBHBIX
3a/a4 Ha ApoOH, MPOIIEHTHI W3
peanbHOU MPaKTUKH.

[IpusHaKy 1EeIUMOCTH, Pa3I0KEHUS

Ha MHOXXUTCIIN HATYPAJIbHBIX YHUCCIL.

PeannHble 3aBUCUMOCTH.

[psimast u oOpaTHas
MPOTIOPIUOHAIEHOCTH

OOBIKHOBEHHBIX M ICCATUIHBIX TPOOSX.

CpaBHHUBATH U YHOPSIA0YMBATH IPO0OH, IPeOOPa30OBHIBas
pu HEOOXOAMMOCTH JISCATHYHBIC APOOU B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCSTUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOH.

IIpumensaTHL pasHooOpa3Hbie COCOOBI M MPUEMBI
BbIYHCJIEHNS 3HAYEHHIT TPOOHBIX BHIPAKEHU,
COJICPIKaIINX OOBIKHOBEHHBIC U JIECATHYHBIC APOOU:
3aMEHSTH MIPH HEOOXOANMOCTH JECATHIHYIO TPOOb
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECSITUYHOM, TPUBOAUTH
BhIpaKeHHe K popme, Hanbosee yA00HOM ISl BBIYHACICHHH,
npeo0pa3oBEIBaTh APOOHBIE BHIPAKEHUS HA YMHOXKEHHUE U
JICIICHUE IECATUYHBIX APOOEH K ICHCTBUSIM C LIEIBIMHU
YHCIIaMU.

IIpuBoaAMTH YKC/IOBbIe M OYKBEHHBbIE IIPUMeEPbI CTEIICHH C
HaTypaJbHBIM TIOKa3aTelieM, OOBSICHSISI 3HAUSHHST OCHOBAHHUS
CTETEeHU U TI0Ka3aTessl CTeNeHH, HaXOAUTh 3HaYeHHs CTeTIeHen
Buja @" (2 — M060e paMoHATBLHOE YKCIIO0, N — HATYPAIBHOE
Y9HUCIIO0).

IMonuMaTh cMBICT 3aMCH OOJIBIIUX YUCEIT C TOMOIIBIO
JECATUIHBIX Apobeii u cTeneHeit uncna 10, npuMeHsSTh UX

B pCAJIbHBIX CUTYyalluAX.

HpI/IMeHHTb NpU3HAKU JCIMMOCTH, PA3JIOXKCHUA Ha
MHOXXHUTCIIN HATYPAJIbHBIX YHUCCII.
Pematn 3aJa4M Ha 4aCTu, IPOLUCHTHI, IIPOIIOPIHH, Ha
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HaxOoXXJeHHEe ApoOu (TTPOIIEHTa) OT BETUIMHBI U BETHMYNHBI
o e€ apobu (porueHTy), Tpodu (TIPOIeHTa), KOTOPBIXA
COCTaBJISICT OJIHA BEIMYUHA OT JIPYTOH.

[MpuBoauTH, pa3doUpPaTh, ONEHNBATDH PA3IHMYHBIC PEIICHUS,
3aMKCU PEUICHHUI TEKCTOBBIX 3aj1ad.

Pacno3HaBaTh U 00BSICHATD, ONTUPASCh HA ONPEACIICHYS,
MPSIMO MTPOTIOPIIMOHANBHBIE 1 00PATHO MPOMOPIHOHATIHLHBIC
3aBUCHMOCTH MEX/y BEIMYMHAMU; MPUBOANUTH MPUMEPBI
9THX 3aBHCUMOCTEH U3 pEalTbHOrO MHUPA, U3 IPYTUX yUeOHBIX
MPEMETOB.

PemaTth npakTHKO-OpUEHTUPOBAHHBIC 334 Ha IpoOH,
MIPOLICHTHI, MPSIMYIO U 00paTHYIO MPOMOPIHOHATIHLHOCTH,
MIPOMOPLINH

Anrebpandeckue 27 BykBeHHBIE BBIpasKEHHUS. Ogiagers anreOpanuecKoil TEPMUHOJIOTHEH U CUMBOJIMKOM, https://www.yaklass.ru/
BBIpAXXCHUA HepeMeHHHe. I[OHYCTI/IMLIG NPpUMEHATH €€ B IIPOLECCE OCBOCHUA yqe6H0r0 Marepuaia.
SHa4CHU: IEPCMCHHBIX. HaxoauTts 3HaueHUs] OYKBEHHBIX BRIPQKEHHI NP 3aITaHHBIX
DopmyIbL. 3HAUCHHAX OYKB; BHIITOJIHATH BEIYUCICHHS IO (hopMyam.
ITpeoOpa3oBaHue OyKBEHHBIX BoinosiHsaTh 11peoOpa3oBaHus 1E0T0 BBIPAKEHUS B
BBIPAKEHUM, PACKPBITHE CKOOOK U | MHOTOWIEH MPHBEACHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITHEM
NPUBEICHUE MOJI0OHBIX ClIaraeMbIX. | CKOOOK.
CBoJiCTBa CTENEHH C HATYPAJbHBIM | BBINOJHATH YMHOKEHHE OTHOYJICHA HA MHOTOWICH U
TTOKA3aTEIICM. MHOTOYJIEHa HA MHOTOUJIEH, PUMEHSITH (POPMYJIbI KBAIpaTa
MHuoroueHsr. CYMMBI 1 KBaJ[paTa pa3HOCTH.
CroxeHne, BBIMUTaHUE, YMHOKEHHE
OcyImecTBIISITh Pa3JI0KEHINE MHOTOWICHOB HA MHOXKUTEIN
MHOT'OYJICHOB. .
3 MyTEM BBIHECCHHUS 32 CKOOKH OOIIETr0 MHOKHTEIS,
dopMyIbl COKpAIEHHOTO
npUMeHeHUs GOopMyIIbl pa3HOCTH KBaIPaTOB, (OPMYIT
yMHOXeHUs. Pa3noxenue N
COKpAIIEHHOTO YMHOKCHUSI.
MHOTOYJICHOB Ha MHOYKHTEIIN
IpumensiTh npeoOpazoBaHKe MHOTOYJICHOB /IS PEIICHHS
pa3IUYHbIX 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX TIPEIMETOB, M3
peanbHON MPAKTHUKHU.
3HAKOMUTBHCSI C HCTOPHEN Pa3BUTHS MATEMATHKU
YpaBHEeHHS U 20 YpaBHeHue, paBuiIa Pemarp nmuHeiiHOE ypaBHEHUE C OJHON TIEPEMEHHOM, https://resh.edu.ru/

npeoOpazoBaHus YpaBHEHNS,

NPpUMEHAA NMpaBUJja 1epexoaa OT UCXOAHOI'0O YpaBHCHUA K
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HCPaBCHCTBA

PaBHOCHUIIBHOCThH YPaBHEHHUH.

JIuneiiHoe ypaBHEHHUE C OJHOU
TepEMEHHOM, pellleHre JTUHEUHBIX
YpaBHEHUH.

Pemenue 3agau ¢ moMomso
YpaBHEHUI.

JIuneiiHoe ypaBHEHUE C IByMs
MEPEMEHHBIMU U €T0 rpaduK.

Cucrema IByX JIMHEMHBIX
ypaBHEHUI ¢ IByMs NEPEMEHHBIMU

PaBHOCHIBLHOMY eMy 0oJiee MpOCTOro BUAA.

IIpoBepsTsh, sBISAETCS JIM KOHKPETHOE YUCIO KOPHEM
ypaBHeHus. [log0upaTs npuMepsbl map YUCE, SBIISIOMIUXCS
peLIeHUEM JINHEWHOTO YPAaBHEHHUS C JBYMsI IEPEMEHHBIMU.
CTpoutsb B KOOPJUHATHOH IJIOCKOCTH IpadUK TUHEHHOTO
YpaBHEHUS C IByMsI IEPEMECHHBIMH; MOJIb3YSICh IPauKoM,
NPUBOAUTH IPUMEPbI PELICHUS YPaBHECHMUSL.

HaxoauTh pemieHune CUCTEMBI ABYX JIMHEWMHBIX YPABHEHUM C
JIByMsI IEPEMEHHBIMH.

CocTaBJisSITh U peliaTh YpaBHEHUE WIH CUCTEMY YpaBHEHUN

IO YCIIOBHIO 33Ja4, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4{ HOITy4YEHHbIH pe3ynbTaT

Koopnunats! u rpaduku.
DOyHKIUU

24

Koopaunara Touku Ha IpsAMOiL.
HucnoBble MPOMEXYTKH.

PaccrosiHue Mexny AByMs TOUKaMU
KOOPJIMHATHOU MpsSIMOM.

IIpssMmoyrosibHas cucreMa
KOOpPAWHAT HA INIOCKOCTH.

[Mpumeps! rpad kOB, 3aJaHHBIX
thopmynamu.

UreHue rpaMKOB peasibHbIX
3aBUCUMOCTEH.

[MonsiTrie GyHKIUH.

I'paduk bysKIIN.
CBoiicTBa QyHKITHIA.

Jluneiinas GhyHKIHSL.
[octpoenue rpaduka TuHEHHON
¢ysakuun. ['paduk yHkoum Yy =|
x|

N3006paxkaTs Ha KOOPAWHATHON MPSAMOU TOUKH,

COOTBETCTBYIOIIME 33/IaHHBIM KOOPIMHATAM, JTy9H, OTPE3KH,
MHTEPBAJIBI; 3aIIMCHIBATH HX HA AITeOpandecKoM SI3bIKe.
OTMeuaTh B KOOPAMHATHOH NMJI0CKOCTH TOYKH T10
3aJJaHHBIM KOOPJMHATAM; CTPOUTH TPadUKH HECIOKHBIX
3aBUCHMOCTEH, 3aJaHHBIX (POpMyTIaMH, B TOM YHCIIE C
MTOMOIIIBIO IH(POBBIX TabopaTOpHii.

I[IpumeHsITH, H3y4aTh MPEeUMYLIECTBA,
HHTEPNPEeTHPOBATH rpadUECKUil CIOCOO NPEICTAaBICHHS 1
aHaJM3a pa3HOOOPa3HOM KU3HEHHOH nH(OopMaLuH.
OcBauBaTh NMOHATHE (PYHKIINH, OBJIAJCBATh
(YHKIMOHAIEHOW TEPMHHOJIOTHEH.

Pacno3naBars jmHeliHyto QyHKmo Y = kKX + b, onucsiBaTh
€€ CBOICTBA B 3aBUCHMOCTH OT 3HaueHUi K03 durnueHTos K u

b.
Ctpoutsb rpadmku TuHeiRHOH GyHKIMH, QyHKIHHA Y =| X |.

Hcnonb3oBaTh NMPPOBLIE peCypChl A TOCTPOSHHUS
rpa¢uKoB HYHKIMH U U3yYEHUS UX CBOICTB.

IIpuBOANTH NPUMEPHI TUHENHBIX 32aBUCUMOCTEN B PEATIbHBIX
IIpoLeccax U SBICHUAX

https://www.yaklass.ru/



https://www.yaklass.ru/

IToBTOpEHUE U

TloBTOpEHNE OCHOBHBIX MOHATUNA U

Bb10upaTh, NPUMEHATH OLIEHUBATH COCOObI CPAaBHEHUS

https://skysmart.ru/

0000menne METOJIOB Kypca 7 Kiiacca, YHUCell, BEIYMCIICHUH, TIPe0Opa30OBaHuil BEIPAKEHHH,
obobuenne 3HanMi pelIeHys ypaBHEHMIA.
OcyuiecTBAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX TEUCTBUN U
CaMOTIPOBEPKY pe3yNbTaTa BEIYHUCICHHUN, IPe00pa30oBaHuUH,
MOCTPOCHUH.
Pemats 3agaum u3 peanbHOM XU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHMA JIJISl PEIICHUS 3a]1a4 U3 APYTUX
MIPEAMETOB.
Pemate TekcTOBBIE 321241, CPABHUBATDH, BLIOUPATH
Croco0bl PEIICHUS 3a1a91
OBIIEE 102
KOJUYECTBO
YACOBIIO
HNPOI'PAMME
8 KJIACC
HanmenoBanue OcHoBHBIE BU/IBI IeSITEILHOCTH 00y4AIOIINXCS
pasiena KoauuectBo OcHoBHoOe coep:kaHne 50P
(Tembl) Kypca Hacop
Hucna v BEIYUCICHUSA. 15 KBagpatHblii KOpeHb U3 YKca. DopMyIMpPOBATH ONpeAeieHre KBaApaTHOTO KOPHSL U3 https://www.yaklass.ru/

KBanparneie kopaH

[lonsTue 06 uppanroOHAILHOM
yrcie. JleciTHIHbIe MPUOTMKEHHS
MppalMOHAIbHBIX YHCET.

JleMicTBUTEIBLHBIC YHCIIA.
CpaBHeHHE EHCTBUTEIBHBIX
qucel.

YpaBHeHuUE BUIa X’ = a.
CBoiicTBa apupMETHIECKUX
KBaJpaTHBIX KOPHEH.

yKcia, apupMeTHIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHsATH onepanuio U3BJIEYCHNS KBaIPATHOTO KOPHS
U3 YMCIIa, MCMOJIb3YH [IPYU HEOOXOAMMOCTH KAJbKYJISITOP.
OueHMBaTh KBaJIpaTHBIE KOPHU [ENBIMHU YUCIAMHU U
JECSITUYHBIMU APOOSIMH.

CpaBHHMBATbh M YNOPSIA0YUBATDH PallOHATBHBIE U
MppaloOHaIbHbIE YUCIIA, 3AIICAHHBIE C TIOMOIIBIO
KBaJpaTHBIX KOPHEH.
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IIpeoOpazoBaHue YNCITOBBIX
BBIPAXXEHUM, COJEPIKAIINX
KBaJIpaTHbIC KOPHU

HUccaenoBarn YpaBHCHUC X2 = a, HaXOOUTb TOUYHBIC U

npuoIkEHHBIE KOpHU mpu a > 0.

HccnenoBars cBOMCTBA KBaJIpaTHBIX KOPHEH, MPOBOIS
YHUCIIOBBIC SKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAIIBKYJISITOPA
(koMIBIOTEPA).

Joka3pIBaTh CBOHCTBA apUMETHICCKUX KBAIPATHBIX
KOPHEI; MPUMEHSTh UX JJIsl IpeoOpa30oBaHus BEIPAKCHUH.
BoinoHaTh Npeo6pa3oBaHusi BEIPAKCHUM, COIEPKAIIUX
KBaJIpaTHble KOPHH. BBIpakaTs nepeMeHHbIe 13
TEOMETPHUYCECKUX U GU3NIYECKUX popMyi. Berancasa s
3HAYeHUs BEIPAKEHUHN, COEPKAIUX KBAPATHRIEC KOPHU,
WCTIONB3YsI IPH HEOOXOTUMOCTH KANbKYIISATOP.

Hcnonb30BaTh B X0/€ PEIICHU 33/1a4 3JIEMEHTApHbIE
MMpeaACTaBJICHUSA, CBA3AHHBIC C HpI/I6JII/I)KéHHLIMI/I 3HA4YCHUAMU
BEJIMYHH.

3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTUS MAaTEMATUKHU

Yuca 1 BEIYUCIICHUS.

CreleHs ¢ 1eIbIM

CrereHsp ¢ MeIbIM IT0Ka3aTeIeM.

CranpapTHas 3aMch 4Hcia.

DopMyIPOBATH ONpPeIeJIeHHEe CTEIICHH C LIEJIBIM
MOKa3aTeyeM.

Hpe[[CTaBJIﬂTb 3amuch OOJBIINX U MAJIBIX YUCET B

https://resh.edu.ru/

nokazareynem Pa3mepnl 00BEKTOB OKPYKAFOIIETO
MHpa (OT SeMEHTapHbIX YacTul 10 | CTAHIApTHOM Buje. CpaBHMBATE YKCIIA U BETHYHHBI,
KOCMHYECKHX O0BEKTOB), 3alMCaHHbIe C UCTIONb30BaHueM creneHu 10.
JIMTEIBHOCTD IIPOLECCOB B Hcnoap3oBaTh 3aMMCh YMCET B CTAHIAPTHOM BHUIE IS
OKpY’KalollleM MHUpE.
BBIPKEHUS Pa3MEPOB O0BEKTOB, JTTUTEIHHOCTH
CBolicTBa CTENEHU C LEILIM NPOLIECCOB B OKPYKAIOIIEM MHPE.
noKasareyiemM .
DopMyJIMPOBaTh, 3alIUCHIBATH B CUMBOJIMYeCKO dopme
Y WUTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA CTEIICHU C
[EJTBIM TTOKA3aTeIEM.
IpuMeHATH CBOICTBA CTENICHHU JJIs1 TPEOOPA30BaAHUS
BBIPAYKCHHM, COJICPKAIINX CTEIICHH C ISJIbIM [TOKA3aTeIIeM.
BbINOJIHATH AECTBUSA C YMCIIaMH, 3aITHCAHHBIMH B
CTaHJapTHOM BHjIE (YMHOXKEHHE, JCJICHUE, BO3BEICHHE B
CTEICHb)
Anrebpandeckue Ksangpatuerii TpéxHieH. Pacno3naBaTh KBaJpaTHEIN TPEXUIIECH, YCTAHABIINBATh https://resh.edu.ru/

Pasnoxenue KBaJpaTHOI'O
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BbIpaXXCHUA.

TpéX‘-IJ'IeHa Ha MHOXXHUTCIN

BO3MOKHOCTB €T0O PA3JI0KCHUA HAa MHOXUTCIIN.

KBanpatHbrit PacknagpiBaTh Ha MHOKHTEIHM KBAJPATHBINA TPEXWICH C
N HEOTPUIATEIBHBIM JUCKPUMUHAHTOM
TpEXUICH
Aunrebpanyeckue 15 AureGpanyeckasi po0b. 3anuchIBaTh alre0panyecKue BhIPAKEHUS. https://resh.edu.ru/
BBIPAXXCHUA. HomyctuMele 3HaYeHUS Haxoauth 00acTs OIIpeaEeNECHUS palluOHAIILHOTO
BBIPAXKCHHSI.
Aunre6panyeckas Apooh MIEPEMEHHBIX, BXOJIAIIUX B p
anrebpanvyeckue BhIPaKECHUSI. BbINOJIHATE YKCIOBbIC TIOJICTAHOBKY M BHIYHCJISITH
OCHOBHOE CBONCTEO 3HAYCHHE JPOOU, B TOM YHKCIIC C TIOMOIILIO KaTbKYJISATOpa.
anrebpandecKoit apoou. DopMyJIMPOBATH OCHOBHOE CBOWCTBO alreOpanveckoit
CokpalueHue 1po6eii. ApoOH U PUMEHSITh €ro JUIs IpeoOpa3oBaHus APoOei.
PO T ————. BbINOJIHATE AeiCTBUSA C ANTeOpandeCKUMH APOOSMH.
2 2
[TpumenaTs peoOpa3oBaHUs BEIPAXKESHHN IS PEIICHHS 33/1a4.
YMHOXKEHHE U JICIICHHE p peoop p UL P a
anreGpanyecKux Apooeil. BoipaxkaTs nepemeHHble 13 Qopmyn (HU3HUECKUX,
. TEOMETPHUCCKHX, OTIMCHIBAIONINX OBITOBBIC CHUTYAIIHH )
IIpeoOpa3zoBaHue BEIpAXKCHHIA,
coJepKalInX anredpanyecKue
Ipobou
VpaBHeHus u 15 KBaaparHoe ypaBHEHHE. PacnosHaBaTh KBaJpaTHbIE yPABHEHUS. https://resh.edu.ru/

HEPaBEHCTBA.
KBanpaTHble ypaBHeHUS

Hemnonnoe KBaJApaTHOC YpaBHCHUC.

®opMyna KOpHEH KBaIpaTHOTO
ypaBHeHus1. Teopema Buera.

Pewienne ypaBHeHM, CBOASIINXCA
K KBaJIPaTHBIM.

[Ipocreiimume npoOHO
paurOHAJIbHBIC YPABHCHUA.

Penrenue TekCcTOBBIX 3a/1a4 C
MOMOUIBIO KBa/IPATHBIX YPaBHEHUN

3anuceiBaTh GopMyJTy KOpHEH KBAaAPAaTHOTO ypaBHEHMUS,

peliaTb KBaJIpaTHbIC YPABHCHUA — IMOJIHBIC Y HEIIOJHEBIC.

IIpoBoauTh MpocTeiimme UccaeI0BAHNA KBAAPATHBIX
YpaBHEHUI.

Pemare ypaBHeHus1, CBOISAIIMECT K KBaIPaTHBIM, C
MTOMOIIIBIO TIPE0OPa30BaHUI 1 3aMEHOM ITePEeMEHHOM.
HaOnronate M aHATH3NPOBATH CBA3b MEXKAY KOPHSIMU U
Ko3(ppuLmeHTaMH KBapaTHOTO YPaBHEHUSI.
dopmyanpoBaTh TeopeMy Buera, a Takke o0OpaTHYIO
TEeopeMy, IPUMEHSTh 3T TEOPEMBI JIJIs pEIICHUS 3a7a4.

Pemath TekcTOBBIE 321a4M aNTE0PAMIECKUM CITOCOOOM:
NEPEXOAUTh OT CIOBECHOM (POPMYIMPOBKHU YCIOBHS 3aaul
K anreOpanveckoir MOJIeTH MyTEM COCTaBICHUS YPaBHECHUS;
pelaTh COCTaBIEHHOE ypaBHEHNE; HHTEPIIPETUPOBATh
pe3ynbTart.
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3HAKOMHTBCSI ¢ HCTOPUEH Pa3BUTHUS anreOpsl

YpaBHEeHUS U 13 JluneiiHOe ypaBHEHUE C IBYMS Pacno3HaBaTh JIMHEHHBIC YPABHEHUS C IBYMS https://resh.edu.ru/
HepaBeHcTBa. HepeMeHHI)IMI/I, ero Fpa(bI/IK, HepeMeHHLIMI/I.
CHCTeMbl ypaBHEHHT IpUMEpHI PELICHUS YPAaBHECHUN B 5 .

I1eTTBIX UHCTIAX. CrpouTth rpaduky JTUHEHHBIX yPaBHEHUIL, B TOM 4YHCIIe

Pelienne cucTeM JBYX JIMHEHHBIX HCNOJIB3Ys1 HH(PPOBLIE PECYPCHI.

ypaBHEHHH ¢ IBYMs IlepeMeHHbIME. | Pasain4aTe napansenbHble M ePeceKarolnecs npsmble Mo

[Ipumepsl pemieHus: cucteM UX ypaBHCHUAM.

HEJIMHENHBIX YPAaBHEHUN C IBYMS o .

M By PemaTth cuctemMbl IBYX JTHHEHHBIX YPaBHEHUH C IByMS
MIEPEMEHHBIMU. .
P NEPEMEHHBIMU ITOICTAHOBKON M CII0)KEHUEM.
I'padnueckas uaTEpHIpE .
pad pHpeTat Pemate npocreiiiye CUCTEMBI, B KOTOPBIX OHO U3
2

YpaBHEHUS C ABYMS IEPEMEHHBIMH U . .

CHCTEM JTHHEHHBIX YpaBHEHHii ¢ yYpaBHEHUH HE SBIAETCS JTUHEHHBIM.

ABYM: IIEPCMCHHBIMMU. IpuBoauth rpadguyecKy0 HHTEPNPETANUIO PEIICHUS

Perenne TeKCTOBBIX 327134 € YPABHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUH €

MOMOIIIBIO CHCTEM YPaBHEHUH JBYMS TIEpEMEHHBIMH.

Pemiath TeKCTOBBIE 32/1a4H aNTeOpPanIecKM CIIOCOO0M

YpaBHeHHS U 12 UwncnoBrle HEpaBEHCTBA U UX @DopMyJIHPOBATH CBOICTBA YHCIOBHIX HEPABEHCTB, https://resh.edu.ru/
HEpPaBCHCTBA. CBOICTBA. WJUIFOCTPUPOBATh UX HA KOOPAUHATHOU MIPSIMO1A,
Hepasenctaa HepaBeHCTBO ¢ OJTHO MlepeMerHoii, | AOKA3BIBATE anredpanyvecKky.

JTuHEHHEe HEPABCHCTRA ¢ OHOI IIpuMeHATH cBOiicTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.

TIEPEMEHHON 1 UX pelIeHHE. PemaThb inHeliHbIE HEPABEHCTBA C OAHOM NEPEMEHHOH,

CHCTEMBI JIMHEHHBIX HEPABEHCTB C n300paXkaTh pelieHne HEPaBEHCTBA Ha YHCIOBOW MPSMOH.

OJ{HO¥ IICPEMCHHOM U UX PCIICHUE. | PemiaTh CHCTEMBbI JIMHEHHBIX HEPABEHCTB, H300paXkaTh

I/I3o6pa)}(eHHe peeHus JIMHEWHOTO peHICHUEC CUCTEMbI HCPABCHCTB Ha YUCJIOBOM HpSIMOfI

HEpaBEHCTBA M UX CHCTEM Ha

YHCIJIOBOW MPSAMOU
DyHKIMY. 5 [Mousitre GyHKIMA. Hcnoab30BaTh QyHKIMOHAIBHYIO TEPMHHOJOTHIO H https://www.yaklass.ru/

OCHOBHBIE TTIOHATHS

Obnactp onpeaeneHus 1
MHOECTBO 3HAYCHUH (QYHKIINH.
CriocoOb1 3aanus GyHKIHUH.
I'padux GyHKIHH.

CpoiicTBa QyHKINH, UX
oTtoOpakeHune

CUMBOJIUKY.

BoruucasTh 3HaueHns1 QyHKUNH, 3aJaHHBIX GopMyTamMu
(py HEOOXOIMMOCTH UCTIONB30BATh KAJIBKYJIISATOD);
COCTABJATH TAOJMIILI 3HAYEHUH DYHKIINH.

CTtponTthb mo Toukam rpaguku QyHKIHHA.
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Ha Tpaduxe

OnucepiBaTh cBoOlicTBa QYHKIIMN Ha OCHOBE €€
rpau4ecKoro NpeaCTaBICHHS.

Hcnoab3oBaTh QyHKIHMOHAIBHYIO TEPMHHOJIOTHIO U

CUMBOJIUKY.

HccnenoBath npuMeps! rpadKoB, OTPAKAIOIINX pPealbHbIE
npotieccsl U spieHus. [IpuBoauTH NPpUMepPBI IPOIIECCOB U
SIBJICHUM C 3aIaHHBIMU CBOMCTBaMHU.

Hcenonb30BaTh KOMNBIOTEPHBIE IPOrPaAMMBbI
JUTSI TIOCTPOCHUS TpadUKOB PYHKIUN U U3YUCHHUS UX CBOHCTB

DyHKIUU.
UwucnoBsle GyHKIIAN

UreHune 1 MOCTpOeHHE TPAPUKOB
¢ynkuuii. [Ipumepst rpadgukos
(yHKUUH, OTpaXkaroIuX pealbHbIe
MPOLIECCHI.
OyHKIINH, ONUCHIBAIOIIUE IPSIMYIO
1 00paTHYIO MPONOPLIUOHANBHBIC
3aBUCHMOCTH, UX T'paUKH.
Ipadux dyskimun y = X2,
DyHKIMU Y = X, y= X, y= Vx,
y=Ixl;
rpauueckoe pelieHue ypaBHeHUH 1
CHCTEM YpaBHEHHI

Haxoauts ¢ nomourbio rpaguka GyHKINH 3HAYSHHE OTHOM
Y3 paccMaTpUBAEMBbIX BEJIMUMH 10 3HAYEHUIO Apyroil. B
HECJIOKHBIX CIIy4asx BbIpaxaTh GopMyJIoi 3aBHCUMOCTb
MCKAY BCIIMYMHAMU.

OnucepIBaTh XapakTep U3MEHEHUS OJHOH BEJIMYMHbBI B
3aBHCUMOCTH OT U3MEHEHUS APYTOH.

Pacno3HaBaTh BUIBI N3y4aeMbIX (DYHKIIHH.
IMoka3piBaTh CXEMaTH4ECKH MOJIOKCHUE HA KOOPAMHATHOM
TUIOCKOCTH TpaduKoB GyHKIHN BUAA: Y

— 2 — 3 — ./ —

= XY =X,y = x>y_|x|.
Hcnoab3oBath PyHKIIMOHAIBLHO-TPaduuecKue
NpeACTABJICHHS 1) PEIICHUS U UCCIIEIOBAHNS YPABHEHUH U

CHCTEM YPaBHEHHH.

IpumenaTs uudppoBbIe pecypesbl It TOCTPOCHUS
rpadukoB QyHKIHI

https://www.yaklass.ru/

[ToBTOpEenue n
0600mIeHne

[loBTOpEHNE OCHOBHBIX MIOHATUH 1
METOJIOB KYPCOB 7 M 8 KIJIaCCOB,
00001IeHNe 3HAHU

Bei0nparh, NPpUMEHATH, OEHUBATH CNIOCO0OBI CPABHEHNUS
YHCell, BRIMUCICHUH, TPeoOpa3oBaHmii BEIPAKEHHUN, PEIICHUS
YPaBHEHHUH.

OcymecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUI U
CaMOIIPOBEPKY pe3yIbTaTa BEIUMCICHUH, Mpeodpa3oBaHuid,
MIOCTPOEHUH.

https://www.yaklass.ru/
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Pemate 3aga4n u3 peanbHON *KU3HU, IPUMEHSTH
MaTeMaTHYEeCKHe 3HAaHUS AJIS1 PEIEeHUs 3a1a4 U3 JPYTUX
MIPEIMETOB.

Pemath TeKkcTOBBIE 3a1a4H, CPABHUBATH, BLIOMPATH
croco0bl PEeIICHUs 3aa91

OBIIIEE 102
KOJIUYECTBO
YACOB I1O
IMPOI'PAMME
9 KJIACC
HaunmeHnoBanue OCHOBHbBIE BH/IbI 1eSITE/IbHOCTH 00y4ar0IUXCst
KosimyecTBo OCHOBHOE COIEP/KAHME
pa3jiena 0P
4acoB
(Tembl) Kypca
Yucia ¥ BBIYUCIIEHHS. 9 PanmoHaibHbIe YHCIIa, Pa3BuBaThL NpEACTABJIEHHUS O YHCIAX: OT MHOKECTBA https://www.yaklass.ru/

JleWicTBUTEIbHBIC YHCIA

HppaIMOHAIBHBIC YUCIIA, KOHCYHBIC
1 OECKOHEYHBIC JICCATHYHBIC APOOH.
MHOkeCTBO IeHCTBUTEIBHBIX
YHCeN; JEHCTBUTENbHEIE YHCIIa KaK
OCCKOHEYHBIE ICCATUYHBIC JPOOH.

BsanMHo oHO3HaUYHOE
COOTBETCTBHE MEX/TYy MHOKECTBOM
JIeHCTBUTEIBHBIX YUCET U
MHOXECTBOM TOYEK KOOPIUHATHON
npsimoit. CpaBHEHHE
JIEHCTBUTEIHHBIX YHCET,
apupMeTHYeCKHe IEHCTBUS C
JIECTBUTEIHHBIMHU YHCIIAMHU.

[Ipubnmxénnoe 3HaUCHNE

BCJIMYKMHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I.

OxpyrJIeHHe Yncell.

TIpukuaka u olleHKa pe3yabTaToB
BBEIYMCIIEHUN

HaTypaJbHBIX YUCE O MHOXKECTBA I€HCTBUTEIbHBIX YHCEIL.
O3HAKOMMTBCSI C BOBMOXXHOCTBIO MPEACTABICHUS
JIEMCTBUTEIILHOIO YHCIIA KaK OECKOHEUHOMN NeCITUYHOM
JIpOOH, MPUMEHATD JICCATHUHBIC TPUOIMIKEHUS
PalMOHAIBHBIX U UPPALMOHATBHBIX YHCET.

HN300paxaTh NeHCTBUTENBHBIC YHCIA TOYKAMU
KOOPJIWHATHOU MpsSMOM.

3anuceIBaTh, CPABHMBATH U YIIOPSA0YUBATH

JIEUCTBUTENILHBIC YHCIIA.

BBINOJHATH, cOYETast YCTHBIE U IHCHMEHHBIE IPUEMBI,
apudmMeTHYecKHe JeHCTBUSA C PAl[IOHAIBHBIMY YUCIIaMU;
HAXOJMTh 3HAYECHU CTETEHEH C LIEJBIMU MOKa3aTeIsIMH U

KOpPHEW; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUI.
Hony4yuts npeacrapjeHne 0 3HAYUMOCTU

HCﬁCTBHTCJ’IBHBIX YHCCJI B npaKTqucxoﬁ JACATCIBbHOCTH

YCJI0BCKa.
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AHaJIM3UPOBATH M AeJIaTh BBIBOJIbI O TOUHOCTH
NpUOIMKEHHsI EHCTBUTEIBHOTO YKCTa IPU PelICHUH
3ajad.

OKpyriasTh 1eiCTBUTENbHBIC YHCIA, BBINOJIHATH
NPUKUAKY PE3yJIbTaTa BEIUUCICHUHN, OLeHKY 3HAYCHUN
YHCIIOBBIX BBIPAXKEHUM.

3HAKOMUTBHCS ¢ UCTOPHUEI PA3BUTHS MAaTEMaTHKN

VpaBHeHus u 14 JluneiiHoe ypaBHEHHE. OcBauBaTh, 3aI0MAHATH U IPUMEHSTH rpaduuecKue https://resh.edu.ru/
HEepaBEHCTBA. Y paBHEHHS PelucHue ypaBHEHHH, CBOAIMMXCs | METO/bI IIPU PELICHHH YPaBHCHHIi, HEPABCHCTB U UX
C OJHOHI K JTUHCHHBIM. CUCTEM.
TepeMeHHOl KBajpaThoe ypaBHeHHe. Pacno3naBats 1ienbie U 1poOHBIE yPaBHEHUSI.
Peenne ypaBHenuit, cBomsmuxcs | PeIATh THHEHHbIC H KBaIPATHbIC YPABHEHUS],
K KBaJ[paTHBIM. BI/IKBa)Z[paTHI)IG YpaBHEHUA, CBOAAIINECA K HUM, HpOCTCﬁMHe
ypaBHEHHSI. IpoOHOpaNOHATBHEIE YPaBHEHHUSL.
IIpumepsl peleH s ypaBHEHU Ipensaratph BO3MOXXHBIE CITOCOOBI PEIIEHUS TEKCTOBBIX
TPEThEH W YETBEPTOU CTENCHEH 3a7a4, 00CY:K1aTh X H PeliaTh TEKCTOBBIC 3a/1a4 Pa3HBIMH
pPa3oKeHUEM Ha MHOXKHUTEIH. CIroco0aMH.
Pettenne ApoGHO 3HAKOMUTBCS ¢ MCTOPHME Pa3BUTUS MAaTEMATUKHU
panroHaIbHBIX
ypaBHEHUI.
Pemenne TeKCTOBBIX 3a1a4
anredpandeckuM METOIOM
VYpaBHeHHA U 14 YpaBHeHHE ¢ IBYMS TepeMeHHbIME | OcBauBaTh M NPUMMeEHATH IPUEMBI PelLIeHus cucTeMsl AByX | https://resh.edu.ru/

HEpaBEHCTBA.
Cucremsl ypaBHEHUH

u ero rpaduk. Cucrema IByX
JIMHEHHBIX YPaBHEHUH C JByMs
MIEPEMEHHBIMH U €€ pelleHHE.

Penrenue cucrem IByx ypaBHEHHI,
OJTHO W3 KOTOPBIX JINHEHWHOE, a
JIpyroe — BTOPOH CTETICHH.
I'paduueckas nHTEpIIpETAIHS
CHCTEMBbl YPaBHEHUH C JBYMS
NepEeMEHHBIMU.

Penienne TeKCTOBBIX 3a71a4
anreOpanvyeckum crocooom

JMHEHHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU M CUCTEMBI
JIByX YpaBHEHHI, B KOTOPHIX OJIHO YPaBHEHHE HE SIBIIIETCS
JIMHEWHBIM.

Hcnoan3oBaTh GyHKIMOHAIBHO-TpaduIecKe
MIPEJICTABJICHUS IS PelIeHHUs] M MCCJIeJOBAHMA YPaBHEHUH U

CHCTEM.

AHATU3MPOBATH TEKCTHI 32/1a4, PeliaTh HX
anreOpanvyeckuM CriocoOOM: MepexXoauTh OT CIIOBECHON
(hOpMYJIUPOBKH YCIIOBHSI 3aJ1a4H K ajare0pandeckoi MoJen
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MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUIL; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHCHUI; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ UCTOPHUEI PA3BUTHS MAaTEMaTHKN

VpaBHenus u 16 YucIioBBIE HEPABEHCTBA U HX YuTarh, 3alHCHLIBATH, IOHUMATH, HHTEPIPETHPOBATH https://resh.edu.ru/
HEpaBEHCTBA. CBOMCTBA. HEpPAaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
Hepasenctsa JluHeitHble HEPaBEHCTBA C OJHOM BoInoJiHsATh 1peo0pa3oBaHus HEPABEHCTB, HCMOJIb30BATh
TNEPEMEHHON ¥ X PEIICHHE. JUTS IpeoOpa30BaHusl CBOHCTBA YHCIOBBIX HEPABEHCTB.
CucTeMbl IMHENHBIX HEPABEHCTB C | Pacmo3HaBaTh JIMHEHHBIE U KBAPATHBIC HEPABEHCTBA.
OJIHOM TIEPEMEHHON 1 MX PEIICHHE. | Pepyarh MMHEHHbIC HEPABCHCTBA, CHCTEMBI INHEHHBIX
KBajparHbie HEpaBEeHCTBA M HX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINX
pemenne. I'paguyeckas KBaJPaTHOE HEPABEHCTBO, U PELIATh HX; 00CYKAATh
UHTEPIIPETAaIHsl HEPABEHCTB
CHCTEM HEPaBEHCTB C IByMS TOTTYHCHHBIE PEIIEHHA.
HIepPEMECHHBIMH N300paxkaTh penieHre HEpaBEeHCTBA M CUCTEMbI HEPABEHCTB
Ha YUCIIOBOU NPAMOM, 3aIMCHIBATH PEUICHUE C IIOMOILBIO
CHMBOJIOB.
PemaTh KBaJpaTHBIC HEPABCHCTBA, UCIIONB3Ys rpaduueckue
[peICTaBIICHHS.
OcBauBaTh M IPUMEHSITh HCPABEHCTBA MIPU PEIIICHUH
Pa3IMYHBIX 33]1a4, B TOM YHCJIE IPAKTHKO OPUCHTHPOBAHHBIX
OyHKIMH 16 KBanpatnunas ¢pynkuus, e€ rpa¢puk | PacnoznaBaTh BUIbI H3y4aeMbIX (YHKIINH; https://www.yaklass.ru/

u cBoiicTsa. [lapabona,
KOOPAMHATHI BEPIIMHBI TAPAOOIIBL,
0Ch CHMMETpPHH TapaboIbl.
I'paduku pyHKUINH:
y=kx, y=kx+b,
y=rhy=x y=x5 y=vx y=
x|

WLTIOCTPUPOBATH CXeMAaTHYeCKH, 00bSICHITH
PACIIONIOKEHNE Ha KOOPIMHATHOW MIOCKOCTH TpadukoB K
dynkumit Buga: y = kx, y = kx + b, y = k/x, y = x°,

y— x3; Yy = \/Ea Y T |x| B3aBuCHMOCTH OT 3HAUEHHil
K03(pPHUIIMEHTOB; OMHUCHIBATH X CBOWCTBA.

Pacno3HaBaTh KBapaTHUHYIO (GYHKLUIO 110 POpMyIIe.
IIpuBoaANTH NPUMeEPHI KBaPATHYHBIX 3aBUCIMOCTEH W3
peanbHOM KU3HH, PUIUKH, TEOMETPHH.

BreisiBasiTh 1 060011aTH 0COOEHHOCTH Irpaduka
KBaJ[paTHYHON QyHKIMHU Y = ax? + bx + c.

CTpouTh 1 N300pakaTh CXeMaTHYECKH IpaQuKu
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KBaJpaTHUHBIX QYHKINH, 33 1aHHBIX GopMyTaMu BUaa Y =
at,y=ax’+q,y=a(x+p)y=ax +bx+c.
AHATU3MPOBATH U MPUMEHSITH CBOWCTBA H3YUYECHHBIX
GYHKIUH U MX TIOCTPOCHMUS, B TOM YHCJIE C TIOMOIIIBIO
(G POBEIX PECYPCOB

Uucnossle 15 IlonsTre yncnoBoit OcBanBaTh 1 NPUMEHSITh NHJCKCHbIE 0003HAYCHUS, https://resh.edu.ru/
HOCIEA0BATCIIPHOCTH TI0CIIE/I0BATEILHOCTH. 3a1aHue CTPOHUTD peveBble BLICKAa3bIBaHHUSI C UCII0JIb30BAHUCM
NOCJICAOBATEIBHOCTH TEPMUHOJIOTUH, CBA3aHHOM C MTOHATHUEM IOCJIE/IOBATEILHOCTH.
PeKYPPEHTHOM YopMyIIOii 1 AHanu3upoBaTs GopMyITy N-TO WICHA MOCIEA0BATEIBHOCTH
hopmyoii N-ro wieHa. WU PEKYPPEHTHYIO GOPMYITy M BBIYHCJIATH UICHbBI
Apudmernieckas u MOCIIE0BATENIEHOCTEH, 33JaHHBIX ATUMHU (HOPMYIIaMH.
TCOMETPHYICCKAs IPOTPECCHN. YcTraHaBIMBATHL 3aKOHOMEPHOCTD B [IOCTPOSHUU
DopmyIel N-TO WieHa HIOCJIEIOBATEIBHOCTH, €CIIN BBINMCAHBI IIEPBBIE HECKOIIBKO €€
apru(METHYECKON 1 YIICHOB.
TCOMETPHYCCKOM MPOTPECCHM, Pacno3HaBaTh apupMeTHIECKYIO ¥ T€OMETPHUECKYIO
CYMMBI TIEPBBIX N HJICHOB. IpOrpeccuy NpH pas3HbIX crocodax 3ananus. Pemars
M300paenne 1ieHOB 33124 ¢ MCTIONBb30BaHKEM (GOPMYI N-TO YleHa
apHpMETHIECKOH 1 apu(pMETHIECKOH ¥ T€OMETPHYECKOi IPOrPECCHit, CyMMBI
reoMEeTPHUYECKOH mporpeccuit [TePBBIX N WICHOB
TOYKAaMH Ha KOOPAUHATHOM
N300paxkaTh 4ieHbI 10CIEI0BATEIILHOCTH TOUKAMH Ha
TUIOCKOCTH. .
o . . KOOPAMHATHOU IJTIOCKOCTH.
JIMHEHHBIH 1 SKCITOHEHIMATbHBIN .
poct PaccmaTpuBaTh NpuMepsl MPOLECCOB U SIBJIEHMI U3
€aJIbHOM JKU3HH, WITFOCTPUPYIOIINE U3MEHEHHE B
CrokHbIE TPOLIEHTHI p 2 Thupytomt .
apu(MeTHYECKOH MPOTrpeccuu, B TEOMETPUIECKOM
HPOrPECCUr; N300paXxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecky.
Pematnb 3aga4un, CBS3aHHBIC C YUCIIOBBIMH
MIOCJICI0BATETIBHOCTSIMHI, B TOM YHCJIE 33Ja4H U3 PeaTbHON
’KHM3HH C UCTIOJIb30BaHUEM IH(DPOBBIX TEXHOJIOTHIA
(371eKTPOHHBIX TAONHII, FPAPUUECKOT0 KATBKYIATOPA U T.11.).
Pemathb 33/1a4n Ha CIIOKHBIE TPOLIEHTHI, B TOM YHCIIE 3a]]a91
U3 peaJbHON MPAKTUKY (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA).
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMAaTUKU
IToBTOpEHUE, 18 Yucaa u Beruyncjaenus (3ammchk, OnepupoBaTh NOHATUSIMU: MHOXKECTBO, ITOAMHOKECTBO, https://sdamgia.ru/

CpaBHEHUE, ACHCTBUS C
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0000111eHNE,
CHUCTEMATU3AIUA 3HAHUN

JICHCTBUTEIBHBIMU YHCIIAMH,
YKCII0BAs MPSMast; IPOIICHTHI,
OTHONICHUS, TPOTIOPIINY;
OKpyTJICHUE, IPUOIKEHHE,
OLICHKA; PEIICHHE TEKCTOBBIX
3aJ1a4 apUPMETHIYCCKUM
CrocoO0M) OKpYyTJICHHE,
MpUOIMKEHHE, OlICHKA, PEICHNE
TEKCTOBBIX 3a]1a4
apumMeTnIecKumM

Crocooom)

oTepaluy HaJ MHOXXECTBaMU; HCNOJIb30BaTh Ipauueckoe
NPE/ICTaBICHIE MHOXECTB ISl OTIMCAHUS PEaTbHBIX
NPOLIECCOB U SBJICHUM, TPH PEIICHNUH 33/1a4 U3 IPYTHX
y4eOHBIX PEAMETOB.

AKTyaJM3upOBAaTh TEPMHHOJIOTHIO M OCHOBHBIE AelicTBHS,
CBSI3aHHBIE C YMCJIAMHU: HATYpaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCIIA, IETMMOCTb HaTypaJbHbIX YHCEN, TPU3HAKU
JENMMOCTH, IeJI0€ YUCII0, MOAYJIb YNCIIa, OOBIKHOBEHHAS U
JeCSITUYHAs IpoOH, CTaHIAPTHBIN BUJ YHUCTa,
apuMeTHYECKH KBaAPATHBIA KOPEHb.

BbInoHATH AelicTBYUSA, CPABHUBATH U YNOPSIA0YMBATH
4yucia, NPeACTABISITh YUCIA Ha KOOPIUHATHOMN NpsSMOH,
OKpPYIJISITh YKCIIa; BHIMOJHATH NPUKHIKY U OLIEHKY
pe3yibTaTa BEIYMCIICHHUH.

Pemath TekcTOBBIE 321a4U apUPMETHIESCKAM CITOCOOOM.
Pemath npakTuyecKue 3a1a4M, CoAepKaIlue IPOLEHTHI,
JIOJIH, YaCTH, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTh —

BpeMsl — paccTOsTHHE, [IleHa — KOJMYECTBO — CTOMMOCT,
00BEM paboTBl — BpeMs — MPOU3BOIUTEIBHOCTD TPYJa.
Pa30uparp peanbHbIe KU3HEHHbBIE CUTYALHH,
(opMyIMpoOBaTH UX Ha SI3bIKE MAaTEMATHKH,

HAXOJUTh PEIICHUE, IPUMEHSS MaTeMaTHIECKUi anmapar,
HHTEPNPeTUPOBATH PE3YIbTAT

Aaredpanveckue BbIPasKeHHUSA

(npeoOpa3oBaHue alreOpanyecKux
BBIpa)KEHHH, JTOYCTHMBIE
3HAYCHUS)

OnepupoBaTh NOHATUSIMU: CTETIEHb C IIETIBIM MTOKa3aTeleM,
apudMeTHYECKUI KBaIPaTHBI KOPEHb, MHOTOUJICH,
anreOpandeckast IpoOb, TOKAECTBO.

BBINOJIHATE OCHOBHBIE AeCTBHUS: BBITIOIHATH PAacU€Thl 110
¢dopmynam, mpeoOpa3oBEIBaTH LIENbIE, APOOHO pallOHAIBHBIE
BBIPAKECHUSI U BBIPAXKECHUS C KOPHSAMU, PEan30BbIBATh
Pa3ilo’KEeHHEe MHOTOWICHA Ha MHOKUTEIIU, B TOM YHCIIE C
UCIIOJIb30BaHUEM (OPMYJT pa3HOCTH KBaJ[PaTOB U KBaJ[paTa
CyMMBI U Pa3HOCTH; HAXOAUTH JOIYCTUMBIE 3HAUECHUS

MEPEMEHHBIX JIJIsl IPOOHO PallMOHATIBHBIX BRIPAXKEHHH,

https://sdamgia.ru/
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KOpHEH.

MopaeaupoBaTth ¢ TOMOIIBI0 (HOPMYJIT peaTbHBIE POIIECCH U
SIBIICHUS

DyHKIUH

(moctpoeHue, CBOMHCTBA N3yUECHHBIX
(dhyHKIHI; Tpaduueckoe pemeHne
YpaBHEHUH U UX CHCTEM)

OnepupoBath NOHATUSAMU: QYHKIMS, Tpadrk QyHKITUH,
HyJIHM (QYHKIIUHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHusl, yObIBaHUs, HANOOJIbIIICE 1
HaMMEHbIIIee 3HAYCHUS (PYHKIIHH.

AHaIU3UPOBATH, CPABHUBATH, 00CY:K1aTH CBOHCTBA
(byHKUUH, CTPOUTH UX TpadUKH.
OnepupoBaTh NOHATHSIMM: IIPSIMasi TPOTIOPIIOHATILHOCTb,

oOpaTHas MPOMOPIIMOHANBHOCTb, THHEHHAS PYHKIINS,
KBaJpaTHyHas QyHKIUs, napabona, runepoona.

Hcnoab3oBath rpadgukm 1J1s1 ONPEETIEHUS CBOICTB,
MPOLECCOB U 3aBUCUMOCTEM, I PEUIEHUS 3a7a4 U3 JPYTUX
y4eOHBIX PEMETOB M PEAUTHHON KU3HU;, MOAEJMPOBATH C
MTOMOIIIBIO TPa(HKOB peasTbHbIE MPOIIECCHI U SBICHHUS.

BripaxkaTe ¢opMyJIaMHu 3aBUCUMOCTH MEXAY BEIUYMHAMU

https://sdamagia.ru/

OBIIEE
KOJIMYECTBO
YACOB 110
MPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9 KITACCAX

7 KIIACC
HaumenoBanue pasaena| KoauuecTBo OcHoBHOe coiep:kaHue OcHoBHBIE BU/BI IeSITEIbHOCTH 00y4aI0IINXCs 0P
(Tembl) Kypca 4acoB
[Ipocreiimue 14 [Ipocreitmme reomeTpuueckue 0ObEKTHI. @DopMyJIHPOBATH OCHOBHBIC MOHSATHUS U https://resh.edu.ru/
TCOMETPHUICCKUE (I)I/Il“ypbl MHOFO}/FOHLHI/IK, nomanasi. CMexXHBIC U onpeneneHusl. Pacno3uaBarhb U3Y4YCHHBIC
W UX CBOWCTBA. BepTUKalbHbIC yIibl. Pabora ¢ reoMeTpuyeckue (purypsl, onpeaeasiTh UX B3aNMHOE
H3mepenue NPOCTEHIIMMH HEPTEKAMH. PAacIONIOKEHUE, BBINOJIHATD YEPTEK 10 YCIOBHIO
F€OMETPUYECKUX M3MepeHne JTMHENHBIX U YTJIOBBIX BEJIMYUH, | 3a/1a4M.
BCJIMIMH BBIYHCJIEHHE OTPE3KOB U YIJI0B o
IIpoBoANTH IPOCTEHUIIIHIE TOCTPOCHUS C TIOMOIIHIO
OUPKYTS ¥ TUHEUKH.
HN3mepsTh TMHEHHBIE U YTJIOBBIC BEIHYHUHBI
TreOMETPUUYECKHUX M MPAKTHUECKUX OOBEKTOB.
OmnpenessiTh «Ha IJ1a3» pa3Mephl peabHBIX
00BEKTOB, MPOBOAUTH IPYOYIO OLICHKY MX Pa3MEPOB.
Pemath 33124 Ha BEIYMCIIEHUE IJIMH OTPE3KOB U
BEJINYHH YTJIOB.
PemaTh 33a1a9u Ha B3aMMHOE PACIIOIOKECHHE
reOMEeTPHUYECKUX (PUTyp.
IpoBoauTh KIaccupUKAILUIO YTIIOB,
BBIYUCJISATH JIMHEHHBIC U YTJIOBBIC
BEJIMYUHBI, TPOBOAUTH HEOOXOIUMBIC
JIOKa3aTeNbHbIE PACCYKICHUA. SHAKOMUTHCS
€ HCTOPHEH pa3BUTUS T€OMETPUU
TpeyronbHUKH 22 [lonsiTHe 0 paBHBIX TPEYTONBHUKAX U Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha https://resh.edu.ru/

TIEPBUYHBIE TTPEJICTABIECHUSI O PABHBIX
¢urypax.

Tpu mpu3HaKa paBeHCTBa TPEYTOJIHHHUKOB.
[Ipu3Haky paBeHCTBA MPSIMOYTOIBHBIX

TOTOBBIX YepTexax (C yKa3aHHEM MPU3HAKOB).

BBIBOZ[I/ITL CIICOCTBUA (paBeHCTB COOTBCTCTBYIOLINUX
BHGMCHTOB) 13 PABCHCTB TPCYTOJIbHUKOB.

®opMyJIMPOBATH OINIPENEICHUS: OCTPOYIOJIBHOTO,
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TPEYTrOJIbHUKOB.

CBOMCTBO MCIUaHbI MMPAMOYTOJILHOT'O

TpPEYrojabHUKA, TPOBEAEHHON K TMIIOTEHY3E.

PaBHOOeIpeHHBIE ¥ PABHOCTOPOHHHE
TPEYTOJIHHUKH.

[Ipu3Haku u CBOMCTBA paBHOOCAPSHHOTO
TpPEyroJbHUKA.

HCpaBeHCTBa B T€OMCTpPUH.

[IpsAMOYTOJIBHBIN TPEYTOIBHUK C YTJIOM B
3000

TYHNOYT'OJIHOTO, IPSIMOYTOJIBHOTO,
paBHOOEAPEHHOT0, PABHOCTOPOHHETO
TPEYTOIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIMAHbI
TPEYTOJIbHHKA; CEPEeIMHHOTO MEPIIEHANKYJISIpa
OTpe3Ka; MEePUMETPa TPEYTOJIbHUKA.
DopMyJIHPOBATH CBOWCTBA U IPU3HAKU
paBHOOEAPEHHOIO TPEYTOJILHUKA.

CTpouTsp 4epTex, pemaTh 3aJa44 C TTOMOIIBI0
HaXO0X/ICHUS PAaBHBIX TPEYTOJHLHUKOB.

IIpuMeHsITH IpU3HAKY PABEHCTBA MIPSIMOYTOJIBHBIX

TPEYroJbHUKOB B 3a/a4ax.

Hcnoab3oBaTh nudpoBbIE pecypehl A
Hcc1eJ0BAHUS CBONCTB N3y4aeMbIX (QUTYD.

3HAKOMMTBHCA ¢ HCTOPHE pa3BUTHS TEOMETPUHI

[TapannensHbIC MIPSMBIE, 14 [TapannensHbIC IPSMBIC, UX CBOMCTBA. @opMyJupoBaTh MOHSATHE MTAPAJUICIBHBIX NPAMBIX, | https://resh.edu.ru/
CyMMa yTJIOB Haxkpect nexariue, COOTBETCTBEHHbBIE U HAXOIUTD NIPAKTHYECKHE TIPHMEPHI.
TPEYroJbHHUKA OZHOCTOPOHHUE YTJIbl, 00pa30BaHHbBIEC IIPU .
[IePECEUCHHH MAPATITENHHEIX IPAMEIX HM3yuatsb cBoiicTBa yrioB, 00pa30BaHHbBIX npnv
cekymueit). [IpusHaK mapamienbHOCTH HepecedeHNH NapauIeIbHbIX IPSIMBIX CEKyIIeH.
TIPSMBIX Yepe3 PABEHCTBO paccTosHuii or | 1IPOBOMMTL 10KA3aTeIbCTBA NaPAICILHOCTH ABYX
TOYEK OJHOH NMPSAMOU O BTOPOU IMPSIMON. HPSAMBIX C IOMOIIBIO YTJIOB, 00pa30BaHHBIX MPU
CymMa yrioB TpeyrojbHUKa. BremHue MIePECEYECHUHN ITHX MPIMBIX TPEThEH MPSAMOI.
YTJIBI TPEYTOIIbHUKA BBIYHCJIATH CyMMY YTJIOB TPEYTOJIbHUKA U
MHOTOYyrojbHUKa. HaxoauTh unciioBbIe 1
OyKBEHHBIC 3HAUCHUS YITIOB B F€OMETPUUECKUX
3a/1a4ax ¢ MCIOJIb30BAHIEM TEOPEM O CyMME YIJIOB
TPEYTroJIbHUKA 1 MHOTOYTOJIbHUKA. 3HAKOMHTBCH €
HCTOpPHEN pa3BUTUS FEOMETPUH
OKpyXKHOCTb U KpYT. 14 OKpyKHOCTb, XOp/la U AUAMETP UX ®opMyIHPOBATH ONPeeJIeHUsI: OKPYKHOCTH, https://resh.edu.ru/

I'eomeTpuyeckue
MOCTPOEHUS

cBolicTBa. KacarenbHasi K OKPYKHOCTH.

OKpyX HOCTb, BIMCAaHHas B YTOJIL.

[Tonsatue o 'MT, npumeHeHHne B 3aAadax.

BI/ICCCKTpI/Ica u Cepe,[[PIHHBIfI

XOp[bl, IUAMETPA U KACATEIBHON K OKPYKHOCTH.
M3yuyarte ux CBOICTBA, IPU3HAKHU, CTPOUTH
YEPTEKH.

HccnenoBarts, B TOM 4KciIe HCNOJIB3YsI HM(PPOBBIE



https://resh.edu.ru/
https://resh.edu.ru/

NEePIEHANKYISIP KaK T€OMETPUUYECKUE
MecTa ToueK. OKpYKHOCTh, OIIFICAHHAS
OKOJIO TpeyTonbHUKA. OKPYKHOCTB,
BIIMCAHHAsI B TpeyroybHUK. [IpocTeiimue
3aJlaud Ha MOCTPOEHUE

pecypchbl: OKPY>KHOCTh, BIIMCAHHYIO B YTOJI; LIEHTP
OKPY>KHOCTH, BIMCAHHOU B yrOJI; pABEHCTBO
OTPE3KOB KacaTeJIbHBIX.

Hcnoan3zoBars MeToa I MT s noka3arenncTBa
TEOpEM O TEePECCUCHUHN OUCCEKTPUC YTIIOB
TPEYTOJIbHUKA U CEPEAUHHBIX TEPICHIUKYIISIPOB K
CTOpOHAaM TpeyrojibHUKa ¢ nomMoiso I'MT.
OBJaajgeBaTh NOHATHSIMH BITIMCAHHOW M ONTMCAHHOM
OKPY’KHOCTEH TPEYroJIbHUKA, HAXOAUTh LICHTPHI
3TUX OKPY>KHOCTEH.

PemiaTh OCHOBHBIE 3a1a4H HA IOCTPOCHHE: YIJIa,
pPaBHOTO JaHHOMY; CEpeIMHHOT0 NEePIIEeHANKYIIIpa
JAHHOT'O OTpE3Ka; NpSAMOU, IPOXOJsAUIei uepes
JaHHYIO TOYKY U

MIEPIICHIUKYISIPHON TaHHOU TIPSAMOI; ONCCEKTPHCHI
JAHHOTO YTJIa; TPEYTOJIbHUKOB 110 Pa3IUYHbIM

QJICMCHTaM.

3HaKOMUTBCS € HCTOPHMEN PAa3BUTHSI TEOMETPUU

[ToBTOpenue, 0600LIIEH e 4 [ToBTOpEnKE 1 0600IIEHIE OCHOBHBIX Pemathb 3a1a4u Ha OBTOpeHue, wiunoctpupyromue | https://www.yaklass.ru/
3HaHMI MOHATHI ¥ METOIOB Kypca 7 Kiacca CBA3M MEXKJy Pa3IMYHBIMH YacTSIMH Kypca

OBLIEE 68

KOJINYECTBO

YACOB IO

INPOI'PAMME
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8 KUIIACC

HanmenoBanmue pasaena| KonnuectBo OcHoBHoOe coaepaxaHue OcHoBHbIE BU/bI 1eSITEJILHOCTH 00yYAIOLIUXCS 0P
(TembI) Kypca 4acoB
YeThIpEXYrONILHUKH 12 N300pakaTh ¥ HAXOAUTH HAa YEPTEKAX https://www.yaklass.ru/
YeThIPEXYTOIbHUKH PA3HBIX BUJOB U UX JIEMEHTHI.
DopMyJIHPOBATH ONpPeaeTeHuUs
napaiuienorpamMmma, IpsMOYyroJbHHUKa, poMOa,
[Tapannenorpamm, ero Mpu3HaKku U KBaJpaTa, Tpanelunt, paBHOOOKOH TparenuH,
CBONCTBa. HacTHBIE Ci1y4yau MPSIMOYTOJIbHOM Tpareluy.
napajiesorpaMMoB (IPSIMOYTOJIBHUK,
. Jloka3bIBaTh M MCNOJIb30BATh NPH PellleHNH
pomO, KBajpaT), X MPU3HAKU U CBOICTBA. o i
3aja4 [IpU3HAaKU U CBOICTBA: MapajuiesaorpaMma,
Tpaneuusi. PapnobGokast u
NpSAMOYTOJIbHUKA, poM0a, KBaJpaTa, TparneuuH,
MpSAMOYTOJIbHAs Tpanenud. MeTox . .
PaBHOOOKOI Tparneunu, NpSIMOYroJIbHON TpareyH.
yIIBOCHUS MearaHbl. LleHTpanbHas
CUMMETPUS IIpuMeHATH MeTOA YABOCHHS MEIUAHbI
TpeyroiasHuKa. Menoab3oBaTh HUQpPOBbIE
pecypchl A7 HccieI0BaHus CBOMCTB U3y4aeMbIX
uryp.
3HAKOMHTBLCS ¢ HCTOPHEH pa3BUTUS T€OMETPUU
Teopema Paneca u 15 Teopema daneca u TeopeMa IIpoBoauTH MOCTPOEHHS C TOMOLIBIO IIUPKYJIA U https://resh.edu.ru/

TEeopeMa o
MPONOPLUOHAIBHBIX
OTpe3Kax, MoJ00HbIe
TPEYroJbHUKH

O MPOMOPIMOHATBHBIX OTPE3KAX.
CpenHasg TMHUAS TPEYTOJIbHUKA.

Tparenus, e€ cpeaHss TUHUSL.

[TporopunoHaIbHbIE OTPE3KH.
IleHTp Macc B TPEYroJIbHUKE.
[TonoGHBIE TPEYTOIBHUKH.

Tpu npuzHaka mogo0Hst TPEYroJIbHUKOB.
[Ipumenenune noxoOusl NPy peLICHUH
MIPaKTHYECKUX 33124

JIMHEWKH ¢ NCTIIOIb30BaHKe Teopemsl Daneca n
TEOPEMBI O MPONOPLUOHAIIBHBIX OTPE3Kax,
CTPOMTB YETBEPTHIN ITPONOPLMOHAIBHBIA OTPE30K.

IIpoBoauTHL 10KA3aTEILCTBO TOTO, YTO MEIHAHBI
TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOUYKE, U
HAXOJUTh CBS3b C IICHTPOM Macc, HAXOAUTh
OTHOLIEHUE, B KOTOPOM MEIUAHBI IESATCS TOUKON UX

nepeceUcHus.

HaxoauTh mogo0HbBIE TPEYTOJLHUKN Ha TOTOBBIX
YepTekKax ¢ YKazaHUEM COOTBETCTBYIOITUX
Mpu3HaKoB mo00us. PemaTs 3aga4yu Ha TOT00HBIC
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TPEYTOJIBHUKH C MIOMOIIBEO CAMOCTOSATEIIEHOTO
ITOCTPOCHUS YEPTESIKEH M HAXOXKACHUS TIOJJOOHBIX
TPEYTOJIbHUKOB,

I[MpoBoaNTH 10KA3aTEIBCTBA C UCIIOIH30BAHUEM
TIPU3HAKOB TTO00MS.

Joka3bIBaTh TPH [IPU3HAKA TOA00NUS
TpeyroiabHUKoB. IIpUMeHATH NoIy4YeHHbIE 3HAHUS
MIPU PEIIEHUN TEOMETPUUECKUX U TMPAKTUIECKUX
3a7a4. 3HAKOMMTLCS C MCTOpHell pa3BUTHA
TEOMETPUH

ITnomans. Haxoxmenue 14 CBoiicTBa IIIOMIAIeH TEOMETPHIESCKUX OBnaaeBaTh NeEpBUYHBIMHE NpeacTaBienuamu o6 | https://resh.edu.ru/
momaaen (uryp. @opMyIbl U IIOWAIN o0elt Teopun omanu (Mepsi), GopMyaTHpoOBaTH
TPCYTOJIbHUKOB H TpeYroJibHNKa, Mapajulejiorpamma, CBOMCTBA IUIOLIA/IH, BBISICHATh UX HATJISAHBINA
MHOTOYTOJIBHBIX (HTYD. TpalcluH. cMBbICT. BBIBOTUTE (OPMYITBI TUTIOIIAIM
[Tnomany noxo6HbIX Brruucnenue miomaseit CinoxHbIX QUryp. napanjieyorpaMmma, TpeyrojibHIKa, TpaIlelny U3
ur N
uryp [Tnomanu ¢puryp Ha KieTyatoit Oymare. (hopMysIBI IUTOIIAH PSIMOYTOTIBHIKA (KBaJpaTa).
Hnomaﬂﬂ HO,I[O6HBIX (l)Hryp BBIBOI(I/ITB q)OpMy.]]bI mjIomaaun BBITYKIIOTrO
3a7auM ¢ IPAKTHYECKHM CO/IEpIKaHHEM. YeTHIPEXYTOMBHUKA Yepe3 TUaroHald U YT MEXITy
Pewenune 3a1a4 ¢ MOMOIIBIO METOJA HHUMU.
BCTIOMOTATEIbHON TLTOMIAH HaxoauTs urommaan Guryp, n300pakEHHBIX Ha
KJIeTYaToi Oymare, HCIOJIb30BaTh pa3dreHme
(urypsl Ha YacTH M JIOCTparBaHUE.
Pa3oupath npuMepsl UCTIONB30BAHUS
BCIIOMOTATEbHOH TUIOIAAN TSl pEIICHHUS
TeOMETPHYECKUX 3aj1ad.
HaxomuTs 1iomiaam nog00HbIX GUryp.
BbruucasTh mionany pa3inaHbIX MHOTOYTOJIBHBIX
¢uryp. Pemarts 3agaun Ha miomiass ¢
MPAKTUYECKUM COZIEPKAHUEM
Teopema ITudaropa u 10 Teopema ITudaropa, u eé IpUMEHEHHE. https://resh.edu.ru/

Haydajla TPUrOHOMETPHUHN

Onpenenenne TPUrOHOMETPUIECKIX
(YHKIHI OCTPOTO yIiia MPSIMOYTOJIBHOTO
TPEyroJIbHUKA, TPUTOHOMETPUUECKUE

Hoxa3biBaTh Teopemy [Iudaropa, ncnoab3oBarhb
€€ B IIPAKTUYECKUX BBIYUCIICHUSX.

®opMyJIMPOBATH OIIPEEICHUS
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COOTHOIICHHSI B MPSIMOYTOJIEHOM
TpeyroiapHuKe. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO

TPUTOHOMETPHUYECKUX (QYHKIHNIT OCTPOro yria,
NPOBePATH UX KOPPEKTHOCTH. BHIBOAMTH
TPUTOHOMETPUUECKHE COOTHOLICHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLICHUS] MEXLy CTOPOHAMU B
MIPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yIIIaMHu B 45° u
45°;30° u 60°.

Hcenoab3oBaTh GOpMyIIbl IPUBEIEHHUSI U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOUIEHUH MEXy TPUTOHOMETPUIECKUMU
(YHKUIMSMH Pa3IMYHBIX OCTPBIX YIJIOB.

IIpumeHATHL NOTyYeHHBIE 3HAHUA U YMEHUS TIPU
pelIeHNH MPaKTUYEeCKHUX 3a1a4.
3HAKOMMTBHCA ¢ HCTOPHE pa3BUTHS TEOMETPUHI

YTIIBI B OKPYKHOCTH. 13 BrircanHbIe U IIGHTPaJIbHBIC YIJIBI, YTOJ @opMyJIHPOBATH OCHOBHBIE OIIPEICIICHUS, https://resh.edu.ru/
Brucauubie u MEXy KacaTeabHOW 1 XOP/IOH. CBSI3aHHBIE C YIJIaMHU B Kpyre (BIMCAHHBIN YroJ,
OIMCaHHBIC VYribl MEXAy XOpAaMH U CEKYIIUMHU. LICHTPaIbHBIA yrox).
YeTHIPEXYTOIBHUKH. BrincanHsle U ONMCAHHBIE HaxoauThb BIIHCAHHBIC YIJIbI, OMTUPAIONIHECS Ha
KacarensHble K 4eTHIPEXYTOIBHUKH, UX TTPU3HAKH OJIHY JIyTY, BBIYHCJISITH YIJIbI C TIOMOIIBIO TEOPEMBI
okpykHocTH. Kacanue CBOWCTBA. O BIIMCAHHBIX YIiax, TEOPEMBI O BIUCAHHOM
Opr)KHOCTeﬁ HpI/IMeHeHI/Ie 3TUX CBOUCTB npu HeTLIpéXYFOJ'IBHI/IKe, TCOPEMBI O ICHTPAJILHOM YTJIC.
PEIICHUH T€OMETPHUECKUX 3a/1a4. HccaenoBath, B TOM YHCIIE C TIOMOIIBIO ITH(POBBIX
B3aHMHOE PACTIONOKEHHE JBYX pecypcoB, BIMCaHHBIC M ONHCAHHBIC
OKPYKHOCTEI, OBIIHE KACATETBHBIE. YeThIPEXYTOJIbHUKH, BLIBOAUTH MX CBONCTBA U
. MPU3HAKH.
Kacanue okpyxHOCTEH
Hcnonb30BaTh 3TH CBOWCTBA M PU3HAKH TIPH
peIICHUH 3a/1a4
[ToBTOpEHHE, 0600IIEHNE 4 [ToBTOpEHKE OCHOBHBIX MOHATHH M METOJOB | Pemars 3axaum Ha oBTOpeHue, wiutroctpupyromme | https://www.yaklass.ru/
3HaHUHA KypcoB 7 1 8 ki1accoB, 0000IIeHHE 3HAHUI | CBSA3M MEX/Y pa3IMuHBIMU YacTIMH Kypca
OBIIEE 68
KOJINYECTBO
YACOB IO

INPOI'PAMME
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9 KIIACC

HaumenoBanue pazaesa | KoinagecTBo OcHoBHOe coiep;kaHue OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS 0P
(TembI) Kypca 4acoB
Tpuronomerpusi. 16 OrnpeieNieHue TPUTOHOMETPUYECKUX ®opMyIHPOBATH ONIPeIeeHHUs https://resh.edu.ru/
TeopeMbl KOCHHYCOB 1 (ynxuuit yriaos ot 071 1o 1800 . opMysl | TpuroHOMETpHUECKHX (YHKIIMH TYIIBIX M IPSMBIX
CHHYCOB. npuBecHus. TeopeMa KOCHHYCOB, Teopema YIJIOB.
CHHYCOB. Perienue TpeyroibHUKOB.
Pernrenue TpeyroabHUKOB TTpaKTHIECKOE PHMEHEH e OKA3aHHBIX BbIBoANTH TeOpeMy KOCHHYCOB M TEOPEMY
TeopeM CHUHYCOB (C paJilyCOM OTIMCAaHHOW OKPYKHOCTH).
BoIBoaUTH (OPMYJIBI AJI BHIYMCIEHUSI
MJIONIA/Ieil ¢ MCMOJIb30BAaHUEM TeopeM
TpUuroHoMeTpuu (Gopmya riomaIu
TPEyroJbHHUKA Yepe3 IBE CTOPOHBI U YTOJ MEKIY
HUMHU, (OpMyIIa IIOIAIN YEThIPEXYTOJIbHUKA
Yyepes ero AUaroHaid U YroJl MexXIy HAMH).
Pemiath TpeyroJbHUKU.
Pemath npakTudeckue 3a1auu, CBOAIINECT K
HAXOXKJCHUIO Pa3IMYHBIX JIEMEHTOB
TPEyroJbHUKA
[TpeobpaszoBanue 10 OcBanBaTh NOHSITHE ITPEOOPa3OBAHMS OO0 https://resh.edu.ru/
noio6ust. Metpudeckue HccaenoBaTh OTHOIICHUE THHEHHBIX DJIEMEHTOB
COOTHOLICHUA TToustue o HpCO6p330BaHI/II/I HO,Z[OGI/IS[. (1)I/Il“yp nmpu HpeO6pa3OBaHI/II/I HO,Z[OGI/ISI.
B OKPYKHOCTH COOTBETCTBEHHBIE DJIEMEHTEI IT0J00HBIX HaxoguTth npuMepsl 1101001 B OKPYIKaIOIICH
¢buryp. JICHCTBUTEIHLHOCTH.
TeopeMa 0 IPOU3BEICHUHN OTPE3KOB XOp/, BBIBOHI/ITB METPUYCCKUEC COOTHOLICHUA MCIKAY
TEOpEMa O IPOU3BEAECHUU OTPE3KOB OTpPEC3KaMH XOpJ, CCKYIIUX U KAaCATCIbHBIX , C
CEKYIINX, TeOpeMa O KBajpaTe WCIOJIb30BAaHUEM BIIHCAHHBIX YTIIOB U TIOJJOOHBIX
KacaTesbHOH. [IpruMeHeHre B peleHnn TPCYroJIbHUKOB.
FEOMETPUICCKUX 3aZlaq PemaTs reomeTpruyeckue 3aJja4u U 3a/1a4d U3
PeaNbHOM KU3HU C UCITOIBL30BAaHUEM ITOI00HBIX
TPEYIrOJIbHUKOB
BexTopsl 12 OmpeneneHre BEKTOPOB, CIIOKECHHUE U Hcnoab30BaTh BEKTOPHI KaK HAMIPaBICHHBIC https://resh.edu.ru/
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BbIYUTAHHUC BCKTOPOB, YMHOXKXCHHUC BCKTOPA
Ha 491CJIo.

@U3NYECKUI U TEOMETPUUECKUI CMBICIT
BEKTOPOB.

Pasnoxxenune BekTopa no AByM
HEKOJJTMHEAPHBIM BEKTOpaM.

KOOpI[I/IHaTI)I BCKTOpa.

CkansipHoe Ipou3BEICHNE BEKTOPOB, €r0
MpUMEHEHUE ISl HAXOXKACHUS AJTHH U
yrioB. Penienue 3aga4 ¢ NOMOUIbIO
BEKTOpOB. [IpuMeHeHne BeKTOpoB [is
peuieHus 3a1a4 Gu3nku

OTPE3KHU, UCCJIEe0BATh T€OMETPUUCCKUI
(mepemernenue) U GU3NICCKHIA (CHIIA) CMBICITBI
BEKTOPOB.

3HaTh onpeiesieHus CyMMBI U pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOPa Ha YHCIIO, HCCIEA0BATH
TCOMETPUUYCCKAN U (U3UICCKIH CMBICITBI ATHX
onepanui. Pemarsb reoMeTprudecKue 3a1a4u C
HCTIOJTE30BAaHNUEM BEKTOPOB.

PackyaabiBaTh BEKTOP IO IByM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30oBaTh CKaIsIpHOE IPOU3BEACHUE BEKTOPOB,
BBIBOJUTB €T0 OCHOBHbIE CBOHCTBA.

BeruucasaTh cymMMy, pasHOCTb U CKaJSIpHOE
[IPOM3BE/IEHUE BEKTOPOB B KOOPAMHATAX.

IIpuMeHsATH CKaIsIPHOE NPOU3BEICHUE IS
HaXO0XIEHUS JJIUH U yTJIOB

JlexapTOBBI KOOPIMHATHI

Ha IINTOCKOCTH

JlexapToBBI KOOPAMHATHI TOUEK Ha
IIJIOCKOCTH. Y PaBHEHUE NPSIMON.

YpaBHEHUE OKPYXKHOCTH.

Koopaunatel Touek nepeceueHus
OKPY>KHOCTH U TIPSIMOM.

Meroa KOOpAHMHAT IIPU PELIEHUN
reOMETPUUYECKHX 3a]1a4, TPAKTHIECKUX
3aja4

OcBauBaTh NOHATHE MIPSIMOYTOJIEHON CUCTEMBI

KOOpJMHAT, I€KAPTOBBIX KOOPAMHAT TOUKH.

BeIBOAUTE ypaBHEHHE IIPSIMOU U OKPY’KHOCTH.
BbieasiTh MOTHBIN KBaApaT JJIsl HAXOXKICHUS
LIEHTPA U pajuyca OKPY>KHOCTH MO €€ YPaBHEHUIO.
Pemath 3agaum Ha HAXOXKJEHUE TOUYEK [IEPECCUCHUS
NPSIMBIX U OKPY>KHOCTEH C MOMOILBIO METOJA
koopauHat. McnmoJib30BaTh CBOMCTBA YIJIOBOTO
ko3¢ UIMeHTa IPSIMOU NPH PEIISHUH 3a/1a4, JIs
ONPEAEIICHUS PACIIOIOAKEHUS IPSIMOIA.

IIpuMeHATH KOOPAMHATHI IPU PEIICHUH
TCOMETPUUCCKUX U MPAKTHUCCKUX 3ada4, JJId
MIOCTPOCHUA MAaTEMATHUCCKUX MOﬂeHeﬁ PpEAIbHBIX
3amad («Metoa koopauHaty). [loab3oBaThes A
IIOCTPOCHUS U UCCIIeIOBAHUI TU(POBBIMHU
pecypcamu.

https://www.yaklass.ru/
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3HAKOMHTBHCS ¢ HCTOPUEN PA3BUTHUS TEOMETPUH

IIpaBuibHBIE
MHOTOYTOJIbHUKHU.
JnuHa OKpyKHOCTHU U
IJIOMIAb KPyTa.
Brruncnenue nnomanen

[IpaBunpHBIE MHOTOYTOJIBHUKA. YHCTIO TT.
JnuHa OKpy>KHOCTH, IyTH OKPY>KHOCTH.

Pannannas mepa yria.

[Tnomans kpyra, CeKTOpa, CerMeHTa

@®opMyJIMPOBATH OIPEIEICHNE TTPABUITHHBIX

MHOT'OYT'OJIbHUKOB, HAXOAUTDb UX 3JICMCHTHI.

ITos1b30BaThCHA OHATHEM JUIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO PAaBUIBHBIX
MHOTOYT'OJIbHUKOB, ONPeIeJsiTh YUCIIO | |, IIUHY
JyTU U paJluaHHylo Mepy yria. IIposoaurts nepexon
OT paZMaHHOW MepHI yTiia K rpagyCHOW U HA00OPOT.
OmnpenessiTh IIOMEAAb KpyTa.

BuiBoanTh dopmMyJibl (B rpagyCcHON U paguaHHON
Mepe) Ui AJUH YT, IWIOLIaaei CEeKTOPOB U
CETMEHTOB.

BuruucasTs miomany Guryp, BKIOYAIOIINX
AIEMEHTHI OKPY>KHOCTH (KpyTa).

HaxoauTp miomany B 3aJa4ax peabHON )KU3HU

https://www.yaklass.ru/

JBH>KEeHUs MIIOCKOCTH

IlonsiTHe 0 IBMKEHHUHU ITUIOCKOCTH.
[TapannensHbli IepeHOC, TOBOPOT
IIpuMeHeHne npH pelieHuH 3a1a4

Pa30uparh npuMepsl, WUTIOCTPUPYIOIINE TOHITHUS

JIBIDKCHHUS.

DopMyIHPOBATH OIPEACTICHUS NapaAJIICTIBHOIO
IepeHoca, MOBOPOTa U OCEBON CUMMETPHUH.
BoIBOAMTDH MX CBOICTBA, HAXOAMTD HETIOABHXHBIC

TOYKH.

HaxoauTe LEHTPBl U OCU CUMMETPUI ITPOCTEUIINX
¢uryp. llpumMeHsITh apaJuIeTIbHBIA IEPEHOC U
CUMMETPUIO TIPH PELLICHUN T'€OMETPUIECKUX 3a1a4
(pazbupats npumepsl). Mcnosib30BaTh ISt
MOCTPOCHUS M UCCIIEIOBAaHNH U(POBBIE PECYPCHI

https://resh.edu.ru/

[ToBTOpEHue,
0000111eHNE,
CUCTEeMAaTH3alus 3HAHUH

IToBTOpEHME OCHOBHBIX MOHATUA U METOJIOB
KypcoB 7-9 knaccoB, 00001IeHHE 1
cucTeMaTH3aIysI 3HaHUH.

[Ipocreiimme reomeTprueckre GUIrypsl ¥ UX
CBOINCTBA. lI3MepeHune reoMeTpruuecKux
BesinuuH. TpeyronbHuku. llapasienbHbie u

OnepupoBaTh NOHATUAMMU: (UTypa, TOUKA,
mpsiMasi, yroil, MHOTOYTOJIbHHK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHMH TPEYTOJIILHUKH, IPSMOYTOJIbHBIN
TPEYTOJbHHK, MEANaHa, ONCCEKTPHCa U BBHICOTA
TPEyroJbHHKA, TTapajuIeIorpaMM, poMo,
MIPSIMOYTOJIBHUK, KBaJPAaT, TPAIEIHST; OKPYKHOCTB,

https://sdamgia.ru/
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NepHeHINKYISIPHBIC TIPSIMBIE.

OxpyXHOCTB U KpyT. | 'eomeTpraeckue
MTOCTPOCHUS. YTIIBI B OKPYKHOCTH.
Brnncanubie U onucaHHbIe OKPYKHOCTH
MHOTOYTOIBHUKOB. [lpsimas u
OKPY>KHOCTb.

UYeThipéxyroapHuky. Boucanusie u
OIMCAaHHBIE YETHIPEXYTOJIbHUKH. Teopema
[Tudaropa n Hayana TPUrOHOMETPHUH.
Pemenue o0mux TpeyroabHUKOB.
[IpaBusibHBIE MHOTOYTOJIBHUKH.
[IpeoOpazoBaHus TTOCKOCTH.

Hemwxenus. [Togodue.

CummMmeTtpus.

Ilnomane. Beruucnenue miomaaei.
[Tnomaau nogobHeIxX Guryp. JexapToBbl
KOOPJMHATHI Ha TUIOCKOCTH. BexTopsr Ha
IJIOCKOCTH

KacaTelbHast; PaBeHCTBO U Moiooue Gpuryp,
TPEYTOJIBHUKOB; MapaJUIeILHOCTh H
NEePIEHANKYISIPHOCTD NPSMBIX, YTOI MEXKITY
MIPSMBIMH, CHMMETPHS OTHOCUTEIHLHO TOYKH U
MpSIMOIL; IJIMHA, PACCTOSTHUE, BEJIMYUHA YIJIa,
IJTOTIAE, TICPUMETP.

Hcnoab3oBath GopMyJibl: IEPUMETPA U IUIOUIAAN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTHU U TUIOIIAIN
Kpyra, 00béMa psMOYTOJIBHOTO NapalIeIeUIISA.

OnepupoBaTh NOHATUSIMH: TIPSIMOYTOJIbHAS
CHUCTEMa KOOPJUHAT, BEKTOP; MCMOJAb30BaTh ATH
TIOHSTHSA JJIS TIPECTABIICHUS TaHHBIX U PEIICHUS
3a/1a4, B TOM YHCIIE W3 JPYTUX YIeOHBIX

MPEAMETOB.

Pematp 3agqaum Ha MOBTOPEHUE OCHOBHBIX MOHSTHIA,
WJUTFOCTPALMIO CBSA3EM MEXKIY Pa3Iu4HbIMU 4acTIMU
Kypca. BbloupaTs MeToa s pelieHus 3aaun.
PemaThb 3aga4u 13 NOBCEIHEBHOM KU3HU

OBILEE 68
KOJINYECTBO
YJACOBIIO
IIPOI'PAMME
TEMATHYECKOE IVTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOSITHOCTDB U CTATUCTHUKA» B 7-9 KJIACCAX
7 KJIIACC
HaumenoBanue pasgenaa KoamuecTBo OCHOBHOE COIep/KaHue OCHOBHBIE BHBI JIeSITEJILHOCTH 00y4aI0IIHXCH 0P
(TeMBI) Kypca 4acoB
[pencrapieHue JaHHBIX 7 I[pencrapienue JaHHBIX B TaOJIUIAX. OcBauBaTh cNOCOGbI NPEACTABICHNs cTaTUCTHYeCKuX | https://sdamgia.ru/

HpaKTI/I‘IeCKI/Ie BBIYHCJICHUA I10
TaOJINYHBIM JaHHBIM.

W3BneueHne u uHTEpIIpeTaLus
TaOIUYHBIX JTAHHBIX.

JIAHHBIX W YHCJIOBBIX MACCUBOB C IOMOIIBIO TaOJIHUI 1
JUarpaMM C UCIOJIb30BAHUEM AKTYAIIbHBIX U BaXKHBIX
JaHHBIX (HeMorpaduieckue JaHHbIe, IPOU3BOICTBO
MPOMBILIEHHON U CEJIbCKOXO03HCTBEHHON
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[MpakTudeckas padora «TaOIUIBD».
I'padmyeckoe npeacTaBIcHUE JaHHBIX B
BUJIC KPYTOBBIX, CTOJIOMKOBBIX
(cTonmbuaTeIx) auarpamm. UteHue u
nocrpoeHue guarpamm. [pumepst
neMorpaduyecKux AuarpamMmm.

[IpaxTrueckas padota «J{narpaMmeny

MPOIYKIUH, OOLIECTBEHHBIC ¥ IPUPOTHBIC SBICHHUS).
H3yuyats MeToabl pabOThI C TAOIHMYHBIMU U
rpad)MueCcKUMH MPEICTABICHUSMHE IAHHBIX C
HOMOIIBIO [IU(PPOBBIX PECYPCOB B XOJIE
MPaKTUYECKUX PadoT

OnucarenbHas CTaTUCTUKA

Uwucnosreie Habopsl. Cpennee
apupMeTHIecKoe.

Menmana ancioBoro Habopa.
Y cTOHUYMBOCTS MEIUAHBI.

[paktuueckas padora «Cpennue
3HaueHus». Hanbonpliee 1 HanMeHbIee
3HAYCHUSI YUCIIOBOTO Habopa. Pa3zmax

OcBanBaTh MOHSITHS: YUCIIOBOM HabOp, Mepa
LEHTpaTbHON TeHASHIINY (Mepa LIEHTpPa), B TOM YHcie
cpeanee apudmernueckoe, Mearana. OnucsIBaThH
CTaTHCTUYECKHE JaHHbIE C IOMOIIBIO CPETHETO
apu(MEeTHYECKOro U Meauansl. Pemars 3agayn.
H3yuyath cBOiCTBA CpEIHUX, B TOM YUCIE C
MTOMOILBIO IIU(POBBIX PECYPCOB, B XOJ€
MIPaKTHIECKUX PaboT.

OcBauBaTh NOHATHS: HaHOONbIIEE ¥ HAUMEHBLIEE
3HAYEHHUS YUCIOBOTO MACCHBa, pasMax. Pemars 3agaun
Ha BBIOOp crioco0a ONucaHus JaHHBIX B COOTBETCTBHHU C
MPUPOJION JaHHBIX M [EISIMU HCCIICIOBAHMS

https://resh.edu.ru/

CrnyualiHas U3MEHUYUBOCTh

CrydaiiHast N”3MEHUYMBOCTD (IPUMEPHI).
YacroTa 3HaYeHH B MaCCHBE JaHHBIX.
['pynnuposka.
l'uctorpammel.

[IpakTudaeckas padora
«CnyyaiiHasi U3BMEHUYHUBOCTH

OcBauBaTh NOHSAATHA: YACTOTA 3HAYCHUNA B MaCCHUBE
JaHHBIX, TPYIIIMPOBKA JaHHBIX, TUCTOTpaMma.

CTpouTh 1 aHATU3UPOBATH THCTOTPAMMBI,
NMoA0UPATH TIOXOSIINHN MIAT TPYIITAPOBKH.

OcBauBaThb rpaduieckue MpeacTaBICHUs pa3HbIX
BUJIOB CITy4allHON M3MEHYMBOCTH, B TOM YHUCIIE C
MOMOIIBIO IIU(POBIX PECYPCOB, B XOJI€ MPAKTUIECKOM
paboTsI

https://resh.edu.ru/

Beenenue B Teoputo
rpadoB

I'pad, Bepmmaa, pedpo.

I[pencrapieHue 3a1a4u ¢ HOMOIIBIO
rpaga. CrenieHb (BaJEHTHOCTD)
BEPIINHBI.

UYucno pédep u cymMMapHas CTelIeHb
BepiuH. Llens u UK.

OcBauBaTh noHsiTHA: rpad, BepunHa rpada, pedbpo
rpada, crerneHb (BaJICHTHOCTh BEPIIMHBI), ST U ITUKIL.
OcBauBaTh NOHATHA: ITyTh B rpade, SHIESpPOB MyTh,
00xox rpada, OpueHTHUPOBAHHBIH rpad.

Pemats 3a1a4m Ha TIOUCK CyMMBI CTETIEHEH BEPLIMH

rpaga, Ha mouck o6xoza rpada, Ha IMOUCK IyTeill B

https://resh.edu.ru/
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IIyts B rpade.

[pencraBienue o cBsi3HOCTH Tpada.
O06xox rpacda (3HIepoB MyTh).
[TpencraBiaenue 00 OPUESHTUPOBAHHBIX
rpagax

OPHUEHTHPOBAHHBIX Tpadax.

OcBauBaThb croco0bl IPeCTaBICHUS 3a4a4 U3 Kypca
anreOpbl, TeOMETPHH, TEOPUH BEPOATHOCTEH, IPyTuxX
MPEIMETOB C TIOMOIIBIO TpadoB (KapThl, CXEMBI,
ANIEKTPUYECKHE 1IeTH, QYHKIIMOHATIBHBIE COOTBETCTBHSA)
Ha IIpUMepax

BepositHOCTH 1 wacToTa 4 Cry4aliHblii OTIBIT U cly4aiiHoe coObiTre. | OcBamBaTh MOHATHS: CIyYaliHBIN ONBIT U ciyvaiHoe | https://www.yaklass.ru/
CIIy4allHOTO COOBITHS BepositHOCTD M yacToTa COOBITHS. COOBITHE, MAJIOBEPOSITHOE U MIPAKTUYECKU JOCTOBEPHOE
Ponb ManoBeposSTHBIX U MPAKTUYECKU cobbItHe.
JIOCTOBEPHBIX COOBITHIA B IIPUPOJIE U B H3yuaTh 3HAaUNMOCTh MAJIOBEPOSITHBIX COOBITHI B
obIecTBe. MIPUPOJIC U OOIIECTBE HAa BXKHBIX IIPUMeEpax (aBapuw,
HECUYACTHBI qau uTa I HAJILHON
MoHeTa u urpanbHasi KOCTb B TEOpUH CCHACTHBIC CITyHaH, 3allinTa MNepCOHaTbHO
BEpOATHOCTEH. nH(pOopMaIuy, repeaava JaHHbIX ).
H3y4yaTth poiib KIIACCUYECKUX BEPOATHOCTHBIX MOJIETIEH
[IpakTidaeckas padora N
(MoHeTa, UrpasibHasi KOCTb) B TEOPHH BEPOSITHOCTEHA.
«YacToTa BINAaZCHUS OpIIar»
Ha6awaath 1 u3y4aTh 4aCTOTY COOBITHN B TIPOCTHIX
9KCHEPUMEHTAX, B TOM YHUCIIE C TOMOLIBIO HHU(POBBIX
pECypCoB, B X0Jle MPaKTHYECKOH paboThI
0060061eHue, 5 [pencraBieHue JaHHBIX. IMoBTOPSITH U3YUCHHOE U BHICTPANBATH CUCTEMY https://www.vaklass.ru/
CHUCTEMAaTU3alus 3HAHUI OnmcaTensHas CTATHCTHKA. 3HAHUN.
BeposTHOCTb CITY4aitHOro CoBBITHS PemaThb 3aga4um Ha npe/ICTaBICHNE W ONMCAHNE TAHHBIX
C TMOMOIIBIO U3YYECHHBIX XapaKTEePUCTHUK.
OO0cyxnaTh NpUMepbI CIIyYailHBIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX
CIly4aiHbIX COOBITHH, UX POJIU B IPUPOJIE U KU3HU
YeJI0BeKa
OBLIEE 34
KOJIMYECTBO
YACOB IO
MNPOI'PAMME

8 KUIACC
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HaumenoBanmue paznena | Konnuectso OcHoBHoOe conepxaHue OcHoOBHBIE BH/IbI 1€SITEILHOCTH 00yYaIOIUXCSI 0P
(Tembl) Kypca 4acoB
[ToBTOpenue kypca 4 [Ipencrarnenne qaHHBIX. IMoBTOPSATH U3yUECHHOE U BHICTPAMBATHL CUCTEMY https://www.yaklass.ru/
7 xmacca OrmrcarenbHas CTaTHCTHKA. 3HAHHIL.
Cry4daiiHas “3BMEHUYHUBOCTb. Pemats 3a7a4m Ha IPE/ICTABICHHUE U OMMCAHNE
CpenHue 9ucIoBoro Hadopa. JAHHBIX C TIOMOIIBHIO U3YYEHHBIX XaPAKTEPUCTHK.
Crryuaiisgte coBHITHA. Pemats 3agaun Ha HpeI[CTUaBJ'IfHI/Ie TPYIITAPOBAHHBIX
JAHHBIX U OMHMCAHUE CIYYaHON H3MEHUNUBOCTH.
BepoATHOCTH H HaCTOTEL Knauccnqecxne PemaTh 3aga4u Ha ONIPE/ICIICHUE YaCTOThI CITyYaiHbBIX
MOZCIIH TCOPHH BEPOATHOCTCH. COOBITHH, 00CYXICHUE MPUMEPOB CITyJaNHBIX COOBITHIA,
MOHCTA 1 HI'paJIbHAM KOCTH MaJIOBEPOSITHBIX ¥ TIPAKTUYECKH JOCTOBEPHBIX
CIIy9allHbIX COOBITHH, UX POJU B MIPUPOJIE U KU3HH
YenoBeKa
OmnucarensHas 4 OtkioHeHus. Jucrepcus 4ucaoBoro OcBanBaTh NOHSITUS: TUCTIEPCHSI U CTAHAPTHOE https://resh.edu.ru/
CTaTHCTUKA. Habopa. CTaHIapTHOE OTKIOHCHHE OTKJIOHEHHE, UCII0JIb30BATh 3TU XAPAKTEPUCTUKH IS
PaccenBanue JaHHbIX HHCIIOBOrO Habopa. Jinarpammel ONMCAHUsI PACCEMBAHMUSI JAHHBIX.
paccenBaHus
BoiaBurath runoTe3nl 00 OTCYTCTBUH WM HATHUUU
CBSI3M T10 TUarpaMMaM PacCeUBaHUS.
CTpouThb TUarpaMMbl paCCEUBaHUS MO0 UMEIOIUMCS
JTAaHHBIM, B TOM YHUCJIE C IIOMOIILI0 KOMITBIOTEpa
MHoxecTBa 4 OcBanBaTh NOHSATHA: MHOXKECTBO, JIEMEHT https://resh.edu.ru/
MHOKECTBA, MOJAMHOXKECTBO.
MHO)eCcTBO, TOAMHOKECTBO. Oreparuu ’
HaJ{ MEOMKECTBAMIE: BbInoHATH onepanuy Haj MHOXECTBAMHU:
o0beIMHEHHE, TIepeceUeHUE, JOMOTHEHHE.
06T’?HHH6HH6’ miep evcequMe, AOMOIHCHHC. |y opo1p30BaTh CBOICTBA: [IEPEMECTHTENBHOE,
CroficTea onepaiit Haj MHOXKECTBAMH: coueTaTebHOe, PACIPEACIIUTEILHOE, BKIIOUCHHMS.
MEPEMECTUTEIILHOE, COYETATEIbHOE,
PACTIPEEITUTENBHOE, BKTIOUEHHS. Hcnonb3oBaTh rpaduieckoe npeacTaBicHue 1\v4Ho>KeCTB
I'paduueckoe mpejcTaBieHne MHOxects | 1PA OMHCAHHI PEATLHBIX IPOLIECCOB U ABMEHMUIL, 1pH
pelIeHny 33134 U3 APYTruX y4eOHBIX TPEIMETOB U
KYpCOB
BeposTHOCTE CITy9aifHOTO 6 OneMeHTapHbIe coObITHS. CiTyJaitHbIe OcBanBaTh NOHSITHS: dJIEMEHTAPHOE COOBITHE, https://resh.edu.ru/

COOBITHA

coObITHA. baronpusiTcTByIomnye
3JIEMEHTAPHBIE COOBITHS.

cily4aiiHOe COOBITHE KaK COBOKYITHOCTh
0JIarONMPHUATCTBYIOIINX JIEMEHTAPHBIX COOBITHH,
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BepositHOCTH COOBITHIA.

OnBITH ¢ PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
CrnyuaitHerii BBIOOD.
[Ipaktraeckast padota «OMIBITH €

PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMH
COOBITHSIMIY

PaBHOBO3MOXKHBIC JJICMCHTAPHBIC COOBITHSL.

PemaTh 3a1a4u Ha BRIYHCIICHHE BEPOSTHOCTEH
COOBITHH TI0 BEPOSTHOCTSIM 3JICMEHTAPHBIX COOBITHI
CJIy4alfHOTO OIIBITA.

PemiaTh 3aa4u Ha BHIYKCIEHUE BEPOSITHOCTEMN
COOBITHH B OIBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHAMH, B TOM YHCIIC C
MOMOIIIbIO KOMITBIOTEPA.

IIpoBoauTH M U3yYaTh ONBITHI C
PaBHOBO3MOYXHBIMH 3JICMEHTAPHBIMH COOBITHSIMHU (C
HCTIOb30BaHUEM MOHET, HIPATBbHBIX KOCTEH, IPYyTrUuX
MOJIEJICH) B X0/ IPAKTHUYECKOM PabOThI

BBenenue B Teopuro
rpadoB

Hepeso.

CBoiicTBa iepeBa: €AUHCTBEHHOCTD Iy TH,
CYILIECTBOBAHUE BUCSYEH BEPIINHEI, CBS3b
MEX[y YACJIOM BEPIIMH U YUCIOM pEOEP.

[IpaBuno yMHOXKEHUS

OcBauBaTh NOHSATHS: JICPEBO Kak rpad Oe3 nukIia,
BHCsYas BepIIMHA (JINCT), BETBB JIepeBa, MyTh B

JepeBe, TMaMeTp JepeBa.

HM3yuaTh cBoiicTBA IepeBa: CylIECTBOBAHUE BUCIUEH
BEpPIIHHBI, €AMHCTBEHHOCTh IMYTH MEXKIY ABYMS
BEpIIMHAMHU, CBSI3b MY YHCIIOM BEPILUH U YUCIOM
péodep.

PemiaTh 321244 Ha [TOMCK U IIEPEUUCIICHUE ITyTEN B
JiepeBe, OTpeielIeHne YHCia BEpPIIUH WK pEdep B
JiepeBe, 00X01 OMHAPHOIO JePEBa, B TOM YHUCIIE C
MIPUMEHEHNEM TpaBUiIa YMHOKEHHS

https://resh.edu.ru/

Cuaydaiinble cOOBITHS

ITpoTHBOMOIOKHOE COOBITHE.
Juarpamma Oiinepa.

OO0beuHEeHNE U TTepeceueHe COOBITHI.
HecoBMmecTHBIE COOBITHS.

dopMmyna cI0KEHUS BEPOSITHOCTEN.
IIpaBuo yMHOXXEHMS BEPOSTHOCTEM.
VYcioBHas BEPOSTHOCTD.
HezaBucumeble coObITHSL.

IIpencraBnenue ciydaifHOro

OcBauBaTh NOHATHSA: B3aUMHO IIPOTHUBOIIOJIOKHbIE
COOBITHSA, OTIEPANINU HaJl COOBITUSIMHU, OOBEAMHEHUE H
nepecedyeHne coopIThi, Truarpamma Ditnepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl 0 BEPOATHOCTH OOBEIUHEHUS IBYX
coOBITHIA (POPMYIIBI CIIOKEHHUST BEPOSITHOCTEH).

Pewmiate 3agqaum, B TOM 4MCJIE TEKCTOBBIE 3a7a4d Ha
OTIpesieTIeHNE BEPOATHOCTEH O0bETUHEHHS U
nepeceyeHnst COOBITHH C ITOMOIIBIO YHCIOBOM MPSMOI,

auarpamm Diisiepa, GOopMyJIIbl CI0KEHHs BEPOSITHOCTEH.

https://www.yaklass.ru/
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SKCIIEPUMEHTa B BHIIE JAcpeBa

OcBanBaTh NOHSITHSA: TPABUIIO YMHOKCHHSI
BEPOSATHOCTEH, YCIOBHAS BEPOSITHOCTH, HE3aBUCUMBIE
COOBITHSI JIEPEBO CIYYaWHOTO OIBITA.

H3yuaTh cBoOiicTBa (OMpeIeIeHus) HE3aBUCHMBIX
COOBITHIA.

Pematn 3axaum Ha OIPEACICHNUE U UCITIOJIB30BAHUEC
HE3aBUCHUMEIX COOBITHIA.
PemaTtp 3a1a4u Ha IOKCK BepOﬂTHOCTeﬁ, B TOM 4YHUCJIC

YCJIOBHBIX, C UCIIOJIb30BAaHUEM JICPCBA CHy‘I&ﬁHOFO
OIIbITa

O60061enue,
cUcTeMaTH3aIusI 3HAaHUHN

[IpencraBnenue NaHHBIX.
OnucarenbHast CTaATUCTHKA.

I'padsr.

BeposiTHOCTB Ci1y4aifHOTO COOBITHSL.

31eMeHTb KOMOUHATOPUKH

HOBTOpﬂTb N3Yy4YCHHOC U BBICTPAUBATDH CUCTEMY

3HAHUH.

PemaTh 3a7a4u Ha IPeICTaBICHNE U OMTUCAHNUE JAHHBIX

C IOMOIIBIO U3YUCHHBIX XapaKTECPUCTHK.

Pemath 3agaum ¢ npuMeHEHUEM TPadoB.

PemaTh 321241 Ha HaXOXKICHUE BEPOSATHOCTH
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITAX C PaBHOBO3MOXXHBIMH
AJIEMEHTaPHBIMUA COOBITHAMHU.

PemaTs 3agqaun Ha HaxX0X/IEHUE BEPOSTHOCTEN
00bETMHEHUS U TIepecedeHus] COOBITHH, B TOM YHCIIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM I'pah)UIeCKUX
MPEJICTaBJICHUH U IepeBa CIIy4alHOIO OIbITA.

Pemats 3agaum Ha nepevrcieHne KOMOMHAIMM (Yucna
[IePECTaHOBOK, YHCIIa COUETaHUM), Ha HAXOXKJIEHHUE
BEPOATHOCTEN COOBITHH C MPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE€ C HCIIOJIb30BaHUEM
TpeyronbHuKa [lackans

https://www.yaklass.ru/

OBIIEE
KOJIMYECTBO
YACOB 110

34
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ITPOI'PAMME

HaumeHnoBaHue OcHoBHBIE BH/BI IeSITEIbHOCTH 00y4aIOIINXCs 20P
KouauuecTBo OcHoBHOe coep;kaHue
pa3aena
4acoB
(TembI) Kypca
IToBTOpEHME Kypca 4 IIpencraBnenue NaHHBIX. IToBTOPATH HU3yUYEHHOE U BHICTPAMBATH CUCTEMY https://www.yaklass.ru/
8 Kacca OmnucarenbHas CTaTHCTHKA. 3HaHWH.
Omnepannu HaJl COOBITUSIMHU. PemaTe 3aga4u Ha IpeACTaBICHHAE U ONMCAHNE JAHHBIX.
HesapucumocTs cobbiThit Pemars 3agqaun Ha HaxX0XX/IEHUE BEPOSTHOCTEN
00BEIMHEHUS U TIEPEeCeUCHNs COOBITHI, B TOM YHCIIS
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM I'padueCKIX
MIpeICTaBICHUH U IepeBa CIIy4aifHOTO OIBITA.
PemaTnb 3agaum Ha nepeyrciIcHIe KOMOMHAIAN
(dncra mepecTaHOBOK, YHcCia COUETaHM), Ha
HaXOKICHUE BEPOSTHOCTEN COOBITHI € MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YUCIIE C HCIIOJIb30BAHUEM
TpeyroyibHuKa ITackans
DJIeMEHTBI 4 OcBauBaTh MOHATHSI: KOMOMHATOPHOE TIPABHIIO https://resh.edu.ru/
KOMOUHATOPUKHU YMHOKEHHS, YIOPSIIOUCHHAs Tapa, TPOHKa 00bEKTOB,

IlepecranoBku. dakTopuan.
CoueTaHus U YUCIIO COUETAaHUM.
Tpeyronbnuk [Tackans.

[IpakTuueckas pabora «BeruncieHue
BEPOSATHOCTEH C MCIOJIb30BAHUEM
KOMOMHATOPHBIX (PYHKIIUH 3JIEKTPOHHBIX
TaOJIHI

MEePEeCTaHOBKa, (haKTOpHai YHcia, COUeTaHuE, YUCIIO
codeTaHui, TpeyrojapHuk [Tackais.

PemaTs 3a7a4u Ha [epeurciiCHUE YIIOPSA0YEHHBIX Iap,
TPOCK, MEPEUNCIICHUE MEPECTAHOBOK W COYCTAHHN
AJIEMEHTOB Pa3IUYHBIX MHOXECTB.

PemaTh 3a7a4u Ha MPUMEHEHUE YHCIIa COUCTAaHUI B
anrebpe (CoKpaméHHoe yMHOXeHNe, OnHOM HhioTOHA).
PemaTh, npuMeHsisi KOMOMHATOPHKY, 3a1a4d Ha
BBIYHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C TOMOIIIBIO
ANIEKTPOHHBIX TAOJUI] B XO/I€ MPAKTUIECKON pabOThI



https://www.yaklass.ru/
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I'eomeTrpuyeckas
BEPOATHOCTH

T'eomeTrpuueckas BEpOsSTHOCTD.

Criy4aitHblil BBIOOD TOYKH U3 (PUTYPHI Ha
TUTOCKOCTH, M3 OTPE3Ka, W3 JIyTH
OKPY>KHOCTH

OcBauBaThb NOHSITHE FCOMCTpH‘ICCKOﬁ BEPOATHOCTH.

PemaTs 3aga4u Ha HaXO0XICHUE BEPOATHOCTEH B
OTIBITAaX, MPEACTABUMBIX KaK BHIOOP TOUECK M3
MHOTOYTOJBHUKA, KPyTa, OTPE3Ka UK AYTH OKPYKHOCTH,
YHCIIOBOTO MTPOMEXKYTKA

https://resh.edu.ru/

Hcnbrtanus bepryinu

HcnpiTanue. Ycnex u Heyaaya.

Cepust UCIIBITAaHUN A0 NIEPBOTO ycIexa.
Hcnbitanus beprynnu.

BepositHOCTH COOBITHIA B cepun
ucnbeITanuil beprymn.

IIpakTudeckas padora «cnbTanus
Bepuymin»

OcBauBaTh NOHSITHS: UCIBITAHUE, YIEMEHTAPHOE
cOOBITHE B HCTIBITAHNY (YCIIeX U HEy/Aa4a), cepus
WCIIBITaHUH, HACTYIUICHHE TIEPBOTO ycIexa (Heynadmn),
cepus UCIbITaHUK bepHyim.

PemiaTs 3apa4u Ha HaX0XKJACHUE BEPOSTHOCTEN
COOBITHI B CEpUH UCIIBITAHUH JI0 TIEPBOTO yCIIexXa, B
TOM YHCIIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
FeOMETPUYECKOH IIPOTPECCUM.

PemaTe 3aga4u Ha HAXOXKACHHUE BEPOSTHOCTEHN
AIIEMEHTAPHBIX COOBITUH B CEpUU UCIIBITAaHWH bepHymm,
Ha HaXO0XKJIeHHE BEPOSATHOCTH OIpPEIeNEHHOr0 YUcia
YCIIEXOB B cepuU ucnbITaHui bepHymnu.

H3yuyath B X04€ NpakTH4YeCcKOH padoThl, B TOM YHCIE C
MOMOILBIO ITM(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuM HcnblTaHui bepHyum

https://resh.edu.ru/

CrnyyvaiiHas BeIMYHNHA

CryuaiiHasi BeIMYMHA U paclpe]esicHue
BEPOSITHOCTEH.

MaTteMaTH4ecKoe OXUIAHNE U TUCTICPCHS
CITy4ailHOM BEIUYMHBI.

[Ipumepsr MaTEMATHYECKOTO OKUTAHHS
KaK TeOPETUYECKOTO CPETHETO

3HAYCHUS BETUINHEL.

Tlonsitie 0 3aKOHE OOIBIITNX YHCEIL.

U3mepeHue BepOsSTHOCTEH ¢ IOMOIIBIO
yacToT. [IpuMeHeH e 3aK0Ha OOJIBIINX
qucel

OCBOUTH MOHATHSA: ClTydaifHas BeIMYNHA, 3HAUECHNE
CJIy4yailHOHM BEIMYMHBI, PACIpeIeIeHUE BEPOSTHOCTEH.
H3yuath 1 06CyKIaTH TIPUMEPHI TUCKPETHBIX U
HENPEPHIBHBIX CIyYalHBIX BEIUYHH (POCT, BEC YEIIOBEKA,
YHCJICHHOCTh HACEJICHUS, IPYTHE U3MEHUYMBbIC BETUUHMHBL,
paccMaTpuBaBIIKECS B Kypce CTaTUCTUKH), MOAETIBHBIX
CIIyYaiHbIX BEJTMYMH, CBA3aHHBIX CO CIIyYaliHBIMHU
ombITaMu (OpocaHue MOHETHI, UTPATIFHON KOCTH, CO
CIly4yailHBIM BBIOOPOM H T. I1.).

OcBanBaTh NOHATHSA: MATEMaTHUECKOE OKUaHNE
CIIy4allHOM BEJINYMHBI KaK TEOPETUUYECKOE CPEHEE
3HAYEHUE, AUCTIEPCHs CIIyJaiHON BETMYMHBI KaK aHaJIoT
JHCIIEPCUH YUCIOBOro Habopa.

Pematn 3aJa4YM Ha BBIYHCJICHUC MAaTECMAaTHUYCCKOI'O

https://www.yaklass.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

OKUJaHWS U IUCIIEPCUN AUCKPETHOMN CiTydaitHON
BEJIMYMHBI 110 33JJaHHOMY PacIipelesCHHI0, B TOM YHCIIE
3aJ1a4, CBA3aHHBIX CO CTPAXOBAaHUEM M JOTEPEIMHU.

3HAKOMMTBHCSI C MATEMATUIECKUM OXKUAAHUEM U
JIMCTIEpCUE HEKOTOPBIX pacipeiesIeHU, B TOM YKCIIe
pacnpeneseHust CIy4aiiHOM BETUYMHBI «YHCIIO YCIIEXOB) B
cepuu ucnbTannii bepaymmu. U3yuars 9acToTy cOOBITHS
B MTOBTOPSIIOIINXCS CIyYalHBIX OMBITaX KaK CIy4daiHyro
BEIMYHHY. SHAKOMHTBCS C 3aKOHOM OOJNBIINX YHce (B
¢dopme bepryn): npu GONBLIOM YHUCIIE OMBITOB YaCTOTa
COOBITHSI OJTU3KA K €T0 BEPOSITHOCTH.

Pemate 3agaum Ha U3MEPEHHUE BEPOSITHOCTENH C
MTOMOIIIbIO YacTOT. OOCYKAATh POJIb 3aKOHA OOJIBIIUX
4rcen B 000CHOBaHMH YaCTOTHOI'O METOa U3MEPEHUs
BEPOSITHOCTEM.

O0cyxnaTh 3aK0H OOJBIINX YHCEN KaK MPOSBICHNE
CTaTUCTUYECKOMN YCTOﬁHHBOCTH B U3BMCHYMBBEIX SIBJICHHUAX,
POJIb 3aKOHA OOJIBIINX YHCEI B IPUPOJIE U B KHU3HU
YeIoBeKa

O060011eHne, KOHTPOJIb 10 [IpencraBienne JaHHBIX. IloBTOPATH U3yUEHHOE U BLICTPAMBATH CHCTEMY https://sdamagia.ru/
OnwucatenbHas CTATUCTHKA. SHaHHU.
BeposTHOCTS CTyaHHOro COGBITHS PemaThb 3a1a4uM Ha Mpe/ICTaBICHUE U ONMCAHUE JIAHHBIX.
DileMeHTH KOMOHHATOPHKH PemaTh 3agaun Ha HAXOXKICHUE BEPOSATHOCTEH
CityuaiiHble BeMYHHBI U pactipefenennss | COOPITHH, B TOM UHCIIE B OTIbITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH,
BEPOSTHOCTEH O0BEIMHEHUS U TICPECEUCHHUS COOBITUH,
BBIYUCIISITH BEPOSITHOCTH B ONBITAX C CEPUSIMHU
CIIy4ailHbIX UCTIBITAHUM
OBLIEE 34
KOJIMYECTBO
YACOB IO

INPOI'PAMME
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