10-05

[punoxenne Ne6

k OOIT OO0

npuka3z Ne270 ot 30.08.2023

MYHUIIUITAJBHOE BIOJI’KETHOE OBIIIEOBPA30OBATEJBHOE YYPEKJIEHUE
«BOCXOJHEHCKAS IIIKOJIA UMEHHU B.1. KPUBOPOTOBA»
KPACHOTBAPAENCKOTO PAMOHA PECITYBJINKHU KPBIM

PABOYASA ITPOI'PAMMA
1o yyeOHoOMY npeaMeTy «MaTeMaTHKa)
nJid 5-9 ki1accos
YPOBeHb U3y4deHHs : 0a30BbIN
(coorBercTBYeT ®PII OO0, yrBepKaeHHONH NpuKa3oM MunnctepcTtBa npocBemienusi P® or 18.07.2023 Ne 371)

2023 1.



MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MaremMatuke s oOydaromuxcs 5-9 kimaccoB pazpadoranana ocHoBe ®I'OC OOO. B mporpamme 1mo MaTeMaTHKE YUTCHBI
ujeu u nosioxkeHus: KoHuenuuu pa3BuTusi MaTeMaTuyeckoro oopasoanusi B Poccuiickoit @enepanuu.

[IpenMeTom MaTeMaTHKH SBJISIOTCS (DYHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MUPA —TIPOCTPAHCTBEHHBIE ()OPMBI M KOJIMUSCTBEHHBIC OTHOMICHUS (OT
MPOCTEHIIINX, YCBAMBACMBIX B HEIOCPEICTBEHHOM OIIBITE, JIO JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUISI PAa3BUTHUS HAYYHBIX W MPUKIAJHBIX HJCH).
Maremarnyeckue 3HaHUS 00SCIICUNBAIOT TIOHUMAHKUE TTPUHIIMIIOB YCTPOWCTBA M HCIIOJIB30BAHMS COBPEMEHHOM TEXHHUKH, BOCIPHITHE W WHTEPIPETAIUIO
COIMAITLHOM, SKOHOMHYECKOH, IOJUTHIESCKON HH(DOPMAIINH, TAIOT BO3MOXHOCTh BBITIOJNHATH PACUETHI M COCTABIISATh AITOPUTMBI, HAXOIUThH U IIPUMEHSTh
(bopMyITBI, BIAJICTh MPAKTHYCCKUMH MPUEMAMU T€OMETPHUSCKUX H3MEPSHU W MOCTPOCHUM, YHTATh WH(GOPMAIIUIO, TIPEJCTABICHHYIO B BUJC TAOJIHII,
JFarpamMM M rpauKoB, )KUTh B YCIOBUSX HEONPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIYIaliHbIX COOBITHIA.

N3ydyeHne mareMaTUkd (GOPMHUPYET y OOyYAIONIUXCS MaTeMAaTWYSCKUH CTWIIb MBIIIJICHUS, MPOSBIISIONIUNACS B OMPEACIEHHBIX YMCTBEHHBIX
HaBbIkax. OOyJaroNMeCcIOCBANBAIOT TAaKUEe TPUEMBI W METOJbI MBINIICHHUS,  KaK WHIYKOHAS W JENYKIUs, 0000IICHHEe W KOHKPETH3aIus,
aHAJIM3 W CHUHTE3, KiIaccuuKamusd ¥ CHCTeMaTu3anus, abctparupoBanve W aHanorus. OOBEKTHI MaTEeMATHYSCKUX YMO3AKIIOUYCHHH, MpaBWIa WX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHIECKHUX IMOCTPOCHUM, CIIOCOOCTBYIOTBBIPAO0OTKE YMEHHS (POPMYITHPOBATH, 0OOCHOBBIBATH M JOKA3bIBAThH
CYXJEHHUS, TeM CaMbIM DPa3BUBAIOT JIOTMUecKoe MblluieHne. V3ydyeHune marematuku obOecreunBaeT GOPMUPOBAHHUE AITOPUTMHUYECKOW KOMIIOHEHTHI
MBIILJICHHUS] ¥ BOCIIUTAaHUE YMEHUNIEHCTBOBATD M0  3aJaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATH U3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpo1iecce perienus 3aa4 — 0OCHOBOW y4eOHOI esITeIbHOCTUHA YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPUECKAsl U MPUKJIIAAHAS
CTOpOHBbI MbIlUIeHUs. O0yueHre MaTeMaThke Na&T BO3MOXKHOCTb Pa3BUBATh y OOy4alOMIMXCA TOYHYIO, PAllMOHAIbHYI0O M HWH(OPMAaTUBHYIO pEyb,
yMeHHE OTOupaTh HamOoJee MOAXOIAUINESI3bIKOBbIC, CUMBOJINYECKUE, TpadUUecKre CPEeACTBA AJISl BHIPAKEHUS CYXICHUN U
HarJITHOTO WX MPEICTaBICHHUS.

[Ipn u3ydeHHH MaTeMaTUKHU OCYIIECTBISETCS 0OIIee 3HAKOMCTBO C METOJaMU TO3HAHUS JIEHCTBUTENBHOCTH, MPEJICTABICHUSIMU O MpEAMETe U
METO0/IaX MaTeMaTUKU, UX OTIIMYMU OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX IPUMEHEHUS MAaTEMAaTUKH JUIsl pelIeHUs
HAy4YHBIX U MPUKJIAJHBIX 3a/1a4.



[IpuoputeTHRIMU LIETSAMH OOyUEHHUS MaTeMaThke B 5—9 Kkiaccax sBIAIOTCS: (OPMHPOBAHHE IEHTPATBHBIX MAaTEMaTHYECKHX TOHSTHN (YUCIIO,

BEJINYMHA,
reoMerpuueckas Qurypa, TNEpPEeMEHHas, BEPOSTHOCTh, (QYHKIHS), OOCCIEUYMBAIOIIMNX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
o0pa3zoBaHus 00yJaIOIMINXCS;

MoJIBE/ICHNE OOYYAIOIIMXCS Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHWIO B3aMMOCBSI3M MATEMATUKH W OKPYXKAIOIIET0 MUpPa, TOHUMaHUE
MaTEeMaTHKH KaK 4aCTH O0IIel KyJIbTyphl YEIIOBEUECTBA;

pPa3BUTHE WHTEJUIEKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydJaroniuxcsi, MO3HABATEIIbHOW aKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJICHUS, UHTEpPECA K U3YUCHUIO MaTEMATHUKH;

(dhopmupoBaHre (yHKIIMOHAIHPHOW MaTeMaTHMUYE€CKOM IPaMOTHOCTH: YMEHHUsS pAacliO3HaBaTh MPOSBIICHUS MAaTeMAaTHUYECKUX TOHSITHH, OOBEKTOB WU
3aKOHOMEPHOCTEW B peajbHBIX )KU3HEHHBIX CUTYAIlUAX U MPU U3YYECHUHU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
(dhopMyTHUpOBaTh UX Ha SI3bIKE MATEMATHUKH W CO3/IaBaTh MaTEMaTUYECKUE MOJENH, MPUMEHSTh OCBOCHHBIM MAaTEMAaTHYECKUU ammapar Ui pPerieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATh U OIICHUBATH MOJTYICHHBIC PE3YIIbTATHI.

OcHOBHBIE TMHUU COJACPIKAHUS TTPOTPAMMBI TI0 MaTeMaTuke B 5—9 knaccax: «Hucnam BeIUUCIECHU», «ANTeOpa» («Anredpandeckue BBIPpaKEHUS,
«YpaBHEHUS U HEpaBEHCTBa), «DyHKIMW», «I'eomeTpus» («I'eomeTpudeckue GUIrypsl U UX CBOWCTBAY,

«M3MepeHne reoMeTpUYeCKUX BEIMYWHY»), «BeposSTHOCTh M CcTaTHCTHKa». JlaHHBIE JTUHWUW Pa3BUBAIOTCS IMApaUICNIbHO, KaXKJas B COOTBETCTBHH C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT APYroi, a B TCCHOM KOHTAKTE ¥ B3aMMOICHCTBHH.

Copep:xaHue MporpaMMbl 0 MaTeMaTHKE, pacIpelesI€HHOE TI0 rojaM 00ydeHHsl, CTPYKTYpUPOBAHO TaKuM 00pa3oM, YTOObl KO BCEM OCHOBHBIM,
MPUHIMIHAIBHEIM  BOMpocaM oOydaromuecss oOpamiaiich HEOJHOKPAaTHO, YTOOBI OBJAJeHHE MaTeMaTHUYEeCKUMU TOHATUSMU M HaBBIKAMU
OCYILIECTBIISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C COOMIOIEHUEM MPUHIUIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYAJINCHh B OOIIYIO CUCTEMY
MaTeMaTHYECKHUX MPEeCTaBICHNN 00yUdaroluxcs, paciupsis u yriayounss e€, oopa3ys MpouHble MHO)KECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremaTtuka siBisieTcs: 00s3aTeIbHBIM Y4€OHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO oOrmiero oopasoBanus. B 5-9
KJlaccax MaTeMaTHKa TPaJUIIMOHHO U3y4YaeTcsl B paMKaXx CJIEAYIONINX Y4eOHBIX KYpCcOB: B 5—06 Kilaccax — Kypca
«Marematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKIIOUYas 3JIEMEHTHl CTaTUCTUKU W Teopuu BeposTHocTer) m «I['eomerpusi». IIporpammoii mo
MaTeMaTHKEe BBOJUTCS CAMOCTOATENbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

OO1ee yuCIIO YacoB, PEKOMEHJOBAHHBIX JJIsl U3y4eHHUs] MaTeMaTHKU (0a30BbId ypOBEHb) HAa YPOBHE OCHOBHOrO o0miero oOpazoBaHusi, — 952
ygaca: B 5 kiacce — 170 yacoB (5 yacoB B Heento), B 6 kinacce — 170 gacos (5 yacoB B Henento), B 7 kiacce —204 daca (6 4acoB B HEZCIIO), B 8 Ki1acce —
204 gaca (6 yacoB B Hezeno), B 9 kinacce — 204 vaca (6 4acoB B HEJIENIO).



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

W3yueHne MareMaTHKH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMsl HANIPABJICHO HA JIOCTH)KEHUE O0YYArOIUMHUCS JIMYHOCTHBIX, METApeIMETHBIX
U IIpeIMETHBIX 00pa30BaTeNbHBIX PE3yJIbTaTOB OCBOECHUS YUEOHOIO MIpEeIMETA.

JIMYHOCTHBIE PE3YJIBTATDBI
JIN4YHOCTHBIE Pe3yJbTaThl OCBOCHUS IIPOTPaMMBI 10 MATEMATHKE XaPaKTEPU3YHOTC:

1) narpuornyeckoe Bocnuranue:

MPOSIBJIEHUEM HHTEpeca K NPOLNUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOUIEHHWEM K JOCTHKEHUSAM POCCUHUCKHX
MaTeMaTHUKOB M POCCUMCKON MaTeMaTHUECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATHX JOCTH)KEHUHN B APYrUX HayKax U MPUKIIAJHBIX chepax;

2) rpaaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIMOJHEHUIO O0O0sI3aHHOCTEN TpaXKJIaHWHA M pealu3alii €ero IpaB, MPEICTaBICHHUEM O MaTeMaTHUYeCKUX OCHOBaX
(G YHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SIBJCHHUH, IPOLEIYp TPAXIAHCKOTO 00IIecTBa (Halpumep, BRIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 0OCYKICHHUIO
THUYECKUX MPOOJieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKEHUH HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B
JIEITENbHOCTH YUYEHOTO;

3) TpynoBoe BocniuTanue:

YCTAaHOBKOW HAa aKTHBHOE y4acTHE B PEIICHHU TPAKTHUYECKUX 3a7a4 MAaTeMAaTUYECKON HANPaBICHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHusi HAa TMPOTSHDKEHUM BCEW JKM3HU Uil YCHEITHOW MPO(QECCHOHAIBHON ACATEIBHOCTH W Pa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM ¥ TIOCTPOCHHUEM WHAMBUIYAILHOW TPAaCKTOPHH OOpa3oBaHHWs M JKM3HECHHBIX IUIAHOBC YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) scrernyeckoe BOCIIHTAHHE:

CIIOCOOHOCTBIO K OMOIUOHAIIBHOMY U 3CTCTUYCCKOMY BOCIPHUATHUIO MATCMATHYCCKUX O6’beKTOB, 3a1a4, peH.IeHHﬁ, paCCY)KHCHHﬁ, YMCHHUIO BUACTH
MAaTEMAaTUYCCKHUEC 3daKOHOMEPHOCTHU B UCKYCCTBEC;

S) ueHHOCTH HAYYHOIO MO3HAHUS:

OpHMEeHTalMel B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX IPEACTAaBICHUH00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNIOBEKa, IPUPOIbI U
oOmiecTBa, MOHMMAaHUEM MaTEeMAaTUYECKON HayKu Kak cdepbl YeIOBEYECKOW MAEATENbHOCTH, 3TaloB €€ pasBUTHS W 3HAYUMOCTH JJISl Pa3BUTHS
LUBUIN3ALUY, OBJIAJICHUEM S3bIKOM MAaTEeMaTUKU U MaTeMaTHMYeCKOW KyJIbTYpPOH Kak CpeACTBOM IO3HAHHS MUDA,



OBJIAACHHUECM HpOCTefIHIPIMI/I HaBBIKaMH HCCHCﬂOBaTeHBCKOﬁ JACATCIIBHOCTH,

6) dusuyeckoe BocnuTanue, popMUpoBaHUe KYJILTYPbI 310POBbsI HIMOIHOHAJILHOIO 0JIATOIOIYYHS:

TFOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKUE 3HaHHWS B HHTEpEcax CBOErO 3/0pOBbs, BEICHMS 3J0pPOBOrO 00pa3za KHM3HU (310pOBOE MHUTAHMUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHITUH U OT/AbIXa, peryisipHas (GU3NUEcKasi aKTHBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBIKA PEIICKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYyroro 4eloBeKa;

7) sxosioruuecKoe BOCIIMTAHHUE:

OpHEHTAllMCH HAa TMPUMEHEHUE MATEeMATHUECKMX 3HAHWUN Ui PEUICHUS 3aJa4B 00JaCTH COXPAHHOCTH OKPYXKAFOIICH Cpeibl, TUIAHUPOBAHHS
HOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIEICTBUMN JUISl OKPYKAIOLIEi cpesibl, 0CO3HAHMEM ITI00aIbHOrO XapaKkTepa SKOJIOIHYECKHX IPOOIeM B IyTel MX
peleHus;

8) amanTanus Kk M3MEHSIIOIMMCS YCIOBHAM CONMAILHON W MPUPOIHOIL CpeIb:

TOTOBHOCTBIO K JIEHCTBHUSM B YCJIOBHSIX HEONpPEAEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO JIeATEIbHOCTh, B
TOM YHCJIC YMEHHE YIUThCS Y IPYTUX JFOACH, MPUOOPETaTh B COBMECTHOH JIeATEIHHOCTH HOBBIC 3HAHWS, HABBIKK M KOMITETECHITHH M3 OIBITA JPYTHUX;

HE0OXOIMMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHWH, B TOM 4YHCIe (OPMYIMpPOBATH WACH, TIOHATHS, TUTIOTE3B 00 00BEKTaX W SIBJICHHSAX, B TOM
YlClie paHee He U3BECTHBIX, 0CO3HABATh AC(PUIIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30OB, TPEOYIOUIUN KOHTpPMEp, KOPPEKTUPOBATH
MIPUHUMAaeMbIE PEIICHUSN IeHCTBUS, GOPMYIHPOBATH U OLEHUBATh PUCKHU U MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynpTaTe ocBOeHHs MporpaMMbl 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOro oOmiero obpaszoBaHus y oOywaromierocss OyayT cQOpMUPOBaHBI
MeTanpeaMeTHbIe  pe3yJabTaThl, XapaKTEPU3YIOIIMECs OBJAJCHHEM YHUBEPCAJIbHBIMH  IO3HABATENbHBIMH  JEUCTBUSMHU, YHHUBEpPCAIbHBIMU
KOMMYHHUKATHUBHBIMU JICHCTBUSMHU U YHUBEPCATbHBIMH PEryIATUBHBIMU JCHCTBUSIMH.

ITo3HaBaTe1bHbIEe YHUBepPcaJIbHbIe y4yeOHbIe eiicTBUSA
Ba3zoBble Jlornueckue eicTBus:

BBISBJIATh U XapaKT€PU30BaTh CYLIECTBEHHbIE NMPU3HAKM MAaTeMaTUYeCKUX OOBEKTOB, NOHATHM, OTHOIIEHUN MEXAy MOHATHAMH, (OpPMYyIHMpPOBATH
Olpe/ieNieHus] MOHATUHM, YCTaHABIWBATh CYIIECTBEHHBIH  NpPU3HAK  KiIacCU(pHUKAIMM,  OCHOBAaHUS JUI OOOOIIEHHS M CpaBHEHMs, KpPUTEpUU
IIPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBAThH U MIPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbIE



" OTpULATCJIIbHBIC, CAUHUYHBIC, YACTHBIC 1 O6H_[I/Ie, YCJIOBHBIC;

BBIABJIATE MATCMATUUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3M W IPOTUBOPCHUA B q)aKTaX, JaHHBbIX, Ha6JIIOII€HI/I$IX U YTBCPKICHUAX,
npeajiaratb KpUTCPHUUIJIA BBISABICHUA SaKOHOMCpHOCTCI\/JI n HpOTHBOpGHHﬁ;

ACJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U I/IHILYKTI/IBHI)IXYMOSaKJIIOtIeHI/If/'I, YMO3aKJIIO‘~I€HI/If/'I II0 aHaJIOTHUH,

pa3dupartb  J0Ka3aTeNbCTBA  MAaTEMAaTUYECKUX  YTBEPIKICHHMA (npsiMble U OT MPOTHUBHOIO), IPOBOJUTH CAMOCTOSITEIbHO HECIOMXHBIE
JI0Ka3aTeNbCTBA MAaTEMaTHYECKHX (PAKTOB, BBICTPAMBATh AapryMEHTAIMIO, IMPHBOAWTH TNPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
pacCcyxJIeHHUs;

BbIOMpaTh croco0 pemieHuss y4yeOHOM 3ajaud (CpaBHMBAaThb HECKOJIbKO BAapUaHTOB pEILIEHUS, BBHIOMpATh Haubosiee MOAXOIAIMMN ¢ yd€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble HccienoBaTeIbCKIE TeHCTBUSI:

HCII0JIb30BAaTh BOMPOCHI KaK HMCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (OpPMYIHpPOBaTH BOMPOCHI, (PUKCHUPYIOIINE MPOTUBOPEUYUE, NMpoOIeMy,
CaMOCTOSITSIIFHO YCTAHABIIMBATh HCKOMOE M JAaHHOE, (POPMUPOBATH THIIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3HIIMIO, MHCHHE;

MIPOBOJIMTH 10 CaAMOCTOSITENIEHO COCTABJICHHOMY IUTAHY HECIIOXKHBIN 3KCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAaHKUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTUYeCKOTO 00HEKTa,3aBUCUMOCTE 00BEKTOB MEKTy COOOH;

CaMOCTOSITSIIBHO (POPMYITHPOBATH 000OIIEHUS M BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS, NCCIICIOBAHMS, OLICHUBAThH IOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHHUS O €r0 Pa3BUTHN B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBIISITh HEJ0CTaTOYHOCTh U U30BITOYHOCTD uH(popMaLuy, JTAHHBIX,HEOOXOIUMBIX JJISl PELLICHUS 3a]a4uu;
BBIOMPATH, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh u UHTEpPIPETUPOBAaTh MHMOPMALIMIO  pa3iMyHBIX BUAOB U  dopM
MIpe/ICTaBJICHHUS;

BBIOMpaTh (opMmy mpejacTaBicHHs HWHGOPMANMU W HUTFOCTPUPOBATH pellacMble 3a/add CXEMaMH, JuarpaMMmMamMu, HWHOH Trpadukod Hu uX
KOMOMHALMSAMU;
OILICHUBATh HAJIE&KHOCTh MH(DOPMAIMH 110 KPUTEPHSIM, MPEIUIOKCHHBIM YUYUTEIEMIIN CHOPMYITUPOBAHHBIM CaAMOCTOSITEIIBHO.

KoMMyHHKaTHUBHBIC YHMBeEpCaJbHble y4eOHbIe AeHCTBHSA:
BOCIPUHUMATh U (JOPMYIHUPOBATH CYX/IEHUS B COOTBETCTBUU C YCIOBUSAMH U LETISAMH OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUYKY
3peHusl B YCTHBIXM ITMCBMEHHBIX TEKCTAX, JaBaTh MNOSICHEHMSI IO X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh



IIOJIy4EHHBIN pe3yNbTart;

B X0Jie 00CYX/IEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl, IpOOIEMbI, pelIaeMoil 3a/1a4M, BBHICKA3bIBaTh WMJICH, HAllCJICHHBIC Ha
IIOMCK PELIEHUs, COIMOCTABIIATh CBOM CYXKJAECHUS C CYXKJIEHUSMHU JPYTUX YYaCTHHKOB Juajiora, oOHapyXKHBaTh pa3jiMyMe M CXOJICTBO IMO3MLMH, B
KOPPEKTHOH opme (HhOopMYyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHS,

MIPEJICTaBIIATh PE3YAbTAThl PELICHUS 33aJ]aul, SKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA, CAMOCTOSITEIIbHO BbIOMpaTh (JOpMaT BBICTYIUIEHUS C YUETOM
3aJa4 MPe3eHTAMNA U 0COOCHHOCTEH ayUTOPUH;

MMOHUMATh 1 UCIIOJIb30BaTh MPEUMYILIECTBA KOMaH/IHOM U HHIUBUAYAIbHON paOOTHINIPH pelIeHUH yueOHbIX MaTeMaTHYECKUX 3a/1a4;

MPUHUMATh 1€JIb COBMECTHOM [€ATENbHOCTH, IUIAHUPOBATh OPraHU3allI0 COBMECTHOM pabOThl, paclpenensiTh BHUIBI pabOT, AOroBapuBaThCS,
00CYX/IaTh MPOIECCH PE3YIbTAT pabOThI, 0000IATh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (opMax paboTbl (00CYkAeHUs, OOMEH MHEHHUSMHU, MO3IOBbIE IITYPMbI U JIPYrH€), BBIIOJIHATH CBOIO YacTh padOTHI U
KOOPJIMHUPOBATh CBOM JAEUCTBUS C JPYTMMHU YJI€HAMHM KOMAaHIbl, OIICHMBATh KayeCTBO CBOETO0 BKJIaJa B OOUIMII MPOAYKT MO KpPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUS.

PeryasiTuBHble yHMBepcalibHble YueOHble eliCTBUS
Camoopranuszanms:

CaMOCTOSITENIbHO COCTaBIISATh IUIaH, aITOPUTM PELISHUs 3a/ayM (UM €ro 4acTh), BBIOUpATh CHOCOO pelIeHHs ¢ YUETOM HMEIOIINXCS PECYpCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ y4ETOM HOBOI MH(POPMAIHH.

CaMOKOHTPOJIb:

BIIAJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yibTaTa pelleHus MaTeMaTHUYeCKO! 3a1auu;

MpeIBUJIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPU PEUICHUH 3a/add, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OUTUOOK, BBISIBICHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3ybTaTa JAEATEIbHOCTH MMOCTABIEHHON LIETU U YCIOBUAM, OOBSCHATH IPUUUHBI TOCTHXKEHUS WM HEJOCTHKEHHUS 1INy,
HAXOJHUTh OIINOKY, 1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ynbTaThl OCBOEHUS MPOrpPaMMbl 10 MATEMaTUKE MPEACTaBIEHBI 10 T04aM 00y4eHHs B CIEAYIOIUX pa3zienax IporpaMMbl B paMKax
OTJENBbHBIX Y4eOHBIXKYpPCOB: B 5—0 Kiaccax — Kypca «MaremaTHkay, B 7-9 kiaccax — KypcoB «Airedpay,
«"'eomerpus», «BeposSTHOCTE U CTAaTUCTHUKAY.



OEJNEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

MHOACHUTEJIBHASA 3AIIUCKA

[TpuopureTHpIMU 1ENIAMHU O0yYEHUS MaTEMATUKE B 5—6 Kilaccax SBJISIFOTCS: MPOJ0JDKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUN

(aucno,
BEJIMYMHA, TeOMETpUUECcKas PUrypa), 00ecreunBaroIuX MPeeMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30BaHUs 00yUYaIOIIUXCS;

Pa3BUTHE WHTEJUICKTYaJbHBIX U TBOPUECKHUX CITOCOOHOCTEN 00yJarOMIMXCs, TO3HABATEILHON aKTUBHOCTH, UCCIEA0BATEIILCKUX YMEHUN, MHTEpeca K
M3Y4YEHUIO0 MaTEeMaTHKU;

MOIBE/ICHUE OOYJAIOIINXCS Ha JTIOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3M MAaTEMATHUKH M OKPY>KAIOIIETO MUPA;

dhopmupoBaHue (PYHKIIMOHAIBHOW MaTEMaTUYECKOW T'PaMOTHOCTH: YMEHHUS paclo3HaBaTh MAaTeMaTHYeCKHEe OOBEKTHI B peajbHBIX >KHU3HEHHBIX
CUTYyallMsIX, TPUMEHSATH OCBOCHHBIC YMEHHS [UIsl PEHICHUs MPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4, WHTEPIPETHPOBATH TOJYYCHHBIC PE3yJabTaThl U
OIIEHUBATh UX HA COOTBETCTBUEMPAKTUICCKOMN CUTYaIIUH.

OcHOBHBIE JIMHUU COJIEP)KaHUS Kypca MaTeMaTHKU B 5—6 Kiaccax —apudMeThyeckas 1 reoMeTpuieckas, KOTOpPhIE€ DPa3BHBAIOTCA TapaJlieibHO,
KaXJ1assB COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBHUCHUMO OJIHA OT APYroi,a B TECHOM KOHTAKTE W B3aUMOJICHCTBHU. TaKke B Kypce
MaTEeMaTHKH MTPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH aJIreOphl M OTIMCATEIILHON CTaTUCTUKH.

N3yuenne  apudmeTHUECKOro Marepuana  HAYMHAETCSs CO CUCTeMaTHU3allMi UPa3BUTHs 3HAHUN O HATypaJbHBIX YHCIIAX, MOJIYYEHHBIX
Ha YpOBHE HaYaJILHOTO 00IIeroo0pa3oBaHMusL. [Ipu  sTOoM COBEpUICHCTBOBAHUE  BBIYHUCIUTEIHLHOM TEXHUKH u
dbopMHUpOBaHHE  HOBBIX TEOPETHUECKUX 3HAHUI coueTaercs C  pa3BUTHEMBBIYMCIUTEILHOMN KYJIbTYpHI, B
YaCTHOCTH C o0yueHueM MpOoCTEeUIINM NpUEMAMIIPUKUIKYA U OIICHKHU pe3yabTaToOB BbIuKcieHu. M3yuenue

HaTypaJbHBIX YHUCEII IPOJOJDKACTCA B 6 KJacce 3HAKOMCTBOM C HAYaJIbHBIMHM ITOHSITHSIMU TEOpHUU ACITUMOCTH. Haugamo HN3YUYCHUA
OOBIKHOBEHHBIX H JACCATHYHBIX ,I[p0661>'1 OTHECEHO K 5 KJIaccCy. 9T0 HCpBBIﬁ 9Tall B OCBOCHHU z[p06€1?1, Koraa rmpoucxoauT 3HaKOMCTBO C OCHOBHBIMH UACAMMU,
IIOHATUAMU TCMBEI. HpI/I 9TOM PaACCMOTPCHHUC OOBIKHOBEHHBIX z(p06el71 B IOJIHOM 00BEME npeaAmeCTBYET HU3YUCHUIO OCCATUYHBIX z[p06el71, qTo
H6H6C006p213HO C TOYKHU 3PCHUAJIOTUKHU H3JIOKCHUA YHCI0BOM JIMHUHK, KOorjaa IIpaBujia HeﬁCTBHﬁ C IICCSITI/I‘IHBIMI/II[I)O6HMI/I MOKHO 00OCHOBATb YiKe
HU3BCCTHBIMH aAJITOPUTMAaMHU BBIIIOJIHCHHA ﬂeﬁCTBHﬁC OOBIKHOBEHHBIMH ,I(pO6$IMI/I. 3HaKOMCTBO C JCCATUYHBIMHU I[pO6HMI/I pacuiupruT BO3MOKHOCTH
i1 IIOHMMaHHA O6y‘IaIOH_[I/IMI/ICH IMPUKIAAHOI0 IIPUMCHCHHA HOBOH 3aIlMCH npun H3y4YCHHU Apyrux nOpeaAMEeTOoB U IIPU  [MPAKTHYCCKOM
ncnoan3oBanuu. K 6 KJIacCy OTHECEH BTOpOfI 9Tall B U3YYCHHUU I[pO6€I>'I, TAC IMPOUCXOOUT COBCPIICHCTBOBAHNUE HABBIKOB CPABHCHUSA U Hp606pa30BaHI/I$I
,[[pO66fI, OCBOCHHEC HOBBIXBBITUCIIUTCIIBHBIX aJITOPUTMOB, OTTAYUBAHUC TCXHUKU BBIHHCHCHHﬁ, B TOM YHCJIC



3HAYCHUH BBIPAKECHUH, COAEPKAIIMX U OOBIKHOBEHHBIC, U JECATUYHBIC APOOH, YCTAaHOBICHHE CBSI3€H MEXKIYy HUMH, PACCMOTPEHHUE MPUEMOB PELICHUS
3aa4 Ha qpoou.B Hauvane 6 kimacca MPOMCXOJUT 3HAKOMCTBO C IOHSATHEM IIPOIEHTA.

Oco0eHHOCTBIO U3YYECHUSI TTOJIOKUTEIBHBIX W OTPULIATENIFHBIX YHCEIT SIBISETCS TO, YTO OHM TAaKKe MOTYT PacCMaTpUBATHCS B HECKOJBKO ATaroB. B 6
KJ1acce B HavaJie u3ydeHusreMsl «llooutenbHble U OTpULIATENIbHBIE Y CIIay BblensdeTcs noarema «llemible yncna», B paMkax KOTOPOW 3HAKOMCTBO C
OTpULATENIbHBIMM ~ YMCIAMU U JEHCTBHUSIMMU C MOJOKUTENbHBIMU M OTPULIATEIBHBIMU YHCIIAMU TIPOMCXOIUT Ha OCHOBE COZAEPXKATEIbHOTO I10/1X0/1a. JTO
II03BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYUarOIIUXCSl IPAKTUYECKMCO BCEMU OCHOBHBIMM IOHSATHSIMU TEMbl, B TOM YHCIE M C IpaBUJIaMU
3HAKOB MPH BBITIOJIHEHUH apU(PMETUIECKUX JEUCTBUM. M3ydeHune palioHanbHbIX YMCeT Ha TOM HE3aKOHUHUTCS, a OyJeT MpoI0JDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu 0OyueHun penieHno TEKCTOBBIX 3a7ad B 5—6 Ki1accax MCHOJIb3YIOTCS apudMerndeckue npuémsl perieHus. [lpu oTpaboTke BHIYMCIUTENBHBIX
HaBBIKOB B 5—0 Kjaccax paccMaTpuBAaIOTCS TEKCTOBBIE 3aJaud CJIEAYIOIIMX BUJIOB: 3aJauyd Ha JBUKEHUE, HA YacTH, Ha MOKYIKHU, Ha paboTy u
MIPOU3BOIUTENBHOCT, HA MPOLEHTHI, Ha OTHOLIEHUS U Iponopiuu. OOydaromuecs 3HAKOMATCA ¢ MpUEMaMU pelIeHUs 3ajad NepedopoM BO3MOKHBIX
BApUAHTOB, y4yaTcs paboTaTh ¢ HHPOPMAIMEH, TPEICTABICHHON B (popMe TabIUI] WK JUarpamm.

B nporpamme yyebHoro kypca «MaTemaTtukay NpeaycMOTpeHO (pOpMUpPOBaHUE MPOTMEAEBTUUYECKUX anredpandyeckux npeacraBieHuil. bykBa kak
CHUMBOJI HEKOTOPOTO YHWCJIa B 3aBUCUMOCTH OT MAaT€MaTHYECKOTo KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA IIHPOKO MCIIOJIb3YeTCs
MpeXJe BCEro JJsl 3amucu OOLIMX YTBEPXKACHUN U MpeiokKeHUH, (opMmyll, B YaCTHOCTU JUIsl BBIYHUCICHHUS T'€OMETPUUYECKUX BEJIUYUH, B KaueCTBE
«3aMECTUTEIS» YUCIA.

B mporpamme yueOHOro kypca «MaTemaTuka» MpeACTaBlIe€Ha HaIIAJHAs TI'E€OMETpHUs, HAIpaBI€HHAs Ha pa3BUTHE OOPA3HOTO MBIILJICHHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXKEHHUs, U300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3y4EHUU T'€OMETPUH, KOTOPbIIl  OCYIIECTBISETCSs Ha  HarjsIHO-
IIPAKTUYECKOM YPOBHE, ONMpAETCs HA HaINIAHO-00pa3Hoe MbllIeHne oOydaromuxcs. bonbas posib OTBOJUTCSA NMPAKTHUECKON NESTENbHOCTH,
OMBITY, SKCIEPUMEHTY, MojenupoBaHuio. OOydaromuecs: 3HAKOMATCS € T€OMETPUUYECKUMM (UIypaMH Ha IUIOCKOCTM M B IPOCTPAHCTBE, C HUX
IPOCTEUIIMMU KOH(UIYypalUsMHU, ydaTcss M300paxkaTb WX Ha HEIMHOBAHHOM M KJeTyaToM Oymare, paccMaTpUBAIOT MX IpocTeiiue cBoiictBa. B
Iporecce U3y4eHHs HarjsAHON reOMEeTPUH 3HaHUs, MOTy4eHHbIe 00yJaroIUMUCS HA YPOBHE HAuyaJIbHOIO OOLIero o0pa3oBaHUs, CUCTEMATU3UPYIOTCA U
paciupsoTCs.

CornacHo yyeOHOMY IJIaHy B 5—0 Kilaccax M3y4aeTcsl HHTErPUPOBaHHbIN IpeaMeT
«MateMaTuka, KOTOpPBIH BKJIIOYAeT apU(PMETHUECKUH MaTepual M HAIJIAJHYI0 I'€OMETpUIO, a TaKKe IPOIEJAEeBTUYECKUE CBEICHUS U3 anreopsl,
3JIEMEHTBHI JIOTUKU ¥ Hayajia ONMCAaTeIbHOW CTATUCTHKH.

OO1ee 4nciI0 4acoB, PeKOMEHJOBAHHBIX sl U3yueHusi matematuku, — 340 gacoB:B 5 kiacce — 170 yacoB (5 yacoB B Henento), B 6 kmacce — 170
4acoB (5 4acoB B HEJIENIO).



COILEPXKXAHHUE OBYUYEHMUAS KJIACC
HarypajibHble 4nc/ia u HyJIb

Hatypanbnoe uncno. Psn HatypaneHbix uncen. Yucno 0. M300paxxeHne HaTypalbHbIX YUCET TOUKAMU Ha KOOPAWHATHON (UHMCIOBOM) MPSAMOIL.

[To3unmonnas cucrema cuuciieHus. Pumckast Hymepaius Kak mpuMep HEMO3UIIMOHHOM CUCTEMbI CUUCIIeHUs. JlecaThuunas cucremMa CUuCIeHusl.

CpaBHEHHE HATYpalbHBIX YHCEJ, CPAaBHEHHE HATYPAJIbHBIX YHUCEN C HYIEM.

Crnioco6s1 cpaBHeHus. OKpYTIICHHE HATYPAIbHBIX YUCEI.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJs MPU CIOXCHUHU. BblunTanue kak IeicTBHE, OOpaTHOE CIIOKEHHUIO. YMHOXEHHE HaTypalbHBIX
YHUCEJ, CBOMCTBA HYJIS W €IUHUIBI IPU YMHOXEHUHU. [lereHue kak jaeicTBue, oOpaTHOEe yMHOXKeHHI0. KOMIOHEHTH NEHCTBUM, CBSI3b MEXIY HHUMH.
[IpoBepka pesynbTaTa apudmMeTnueckoro neicTBUA. llepeMecTHTENbHOE H COUYeTaTehbHOE CBOWCTBA (3aKOHBI) CJIOXKEHHUS U YMHOXKEHUS,
pacnpeenuTeNbHOe CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB Jisi 0003HAYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIIUCH CBOMCTB apU(PMETUYECKUX JEHCTBHIA.

Jlenutenu U KpaTHbIE YMCIIA, Pa3JIoKeHUE Ha MHOXUTenu. [Ipocteie u coctaBHbie umcna. [IpusHaku aenmumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTaTKOM.

CrerneHp ¢ HATYpaJbHBIM MMOKa3aTeIeM. 3alliCh YUCIIa B BUAEC CYMMBI Pa3psAHBIX CIaracMbIX.

UucnoBoe BbIpaxkeHHe. BplunclieHME 3HAYEHWI YHCIIOBBIX BBIPAKEHUM, MOPSAIOK BBIMOJHEHUS OeUCTBUM. Mcnosnb3oBaHuE MPH BBIYUCICHUSIX
MEPEMECTUTEIHHOTO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U YMHOKEHHUS, paCPEeTUTEIbHOTOCBONCTBA YMHOKEHHUSL.

Apodu
[IpencraBnenue o npobu Kak crocode 3amucy 9acty BeanuuHbl. OObIKHOBEHHBIE Ipobu. [IpaBunbHbIe 1 HENMpaBMWIbHBIE IpoOu. CMemianHas 1poob,

MPEACTABICHUE CMEIIaHHON NpoOKM B BHJE HENMPAaBUIBLHOM NIpoOW W BBIJCICHHE IEJ0W YacTH YMCIanu3 HelpaBUIbHOU Apoou. M3o0pakenune apodeit
TOYKaMH Ha YMCIOBOM npsimMoii. OcHOBHOE cBOICTBO ApoOu. Cokparmienue apooeit. [IpuBenenue npodu k HOBOMY 3HaMeHartelto. CpaBHEHHE JIpoOeH.
CrnoxeHue ¥ BRIYMTAHKE IpoOei. YMHOXKEHUE U JeTieHrne Ipo0ei, B3auMHO- 0OpaTHbIe Apoou. HaxoxaeHue 4acTu mesioro U IeJI0ro Mo €ro 4YacTH.
Hecsatuunas 3anuchk apooOeit. IIpencraBieHue aecATUYHOW OpoOM B BHUAE OOBIKHOBEHHOW. M300pakeHHME ICCATUYHBIX IpoOel TOouKaMHu Ha
YuCIOBOU npsiMoii. CpaBHEHHE IECATUYHBIX APOOECH.
Apudmernueckue AUCTBUS C IECATUUHBIME Ipo0siMu. OKpyrieHHe NeCATUUHBIX ApoOeii.



Penienne TeKCTOBBIX 3aa4

Pemenue TekcToBbIX 3a7a4 apuPmMeTUuecKuM crnocoooM. Perenne noruueckux 3agad. Penienue 3agay nepeObopomM BceX BO3MOXKHBIX BApHAHTOB.
Hcnonb30BaHue Mpu pelieHnH 3a1a4 TaOIHIl U CXEM.

Pemrenne 3amad, comepKanux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTb. EqUMHUIIBI
M3MEPEHUs: Macchl, 00bEMa, IICHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKAY SAMHULIAMU N3MEPEHHS Ka)K0W BEITMYMHBI.

Pemenne ocHOBHBIX 3aJ1a4 Ha 1poOu.

[IpencraBnenue JaHHBIX B BUJIE TaONINII, CTOJIOYATHIX JUarpamMmM.

Harasinnast reomerpust

Harnsnuele npencrabienus o purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jy4, yroJl, JOMaHasi, MHOTOYrOJbHUK, OKPYKHOCTb, KpYyI. YTOJ.
[IpsiMoOIt, OCTPBIN, TYIIOWH Pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpPUYECKHE €IWHMIbI JUIMHBL. J[IMHA JTOMaHOW, MEpUMETP MHOTOYrojbHUKA. M3MepeHHe W MOCTPOCHHE YIIOB C MOMOIIBIO
TPaHCIIOPTHPA.

Harnsanaeie npeacraBieHus o Gurypax Ha MIOCKOCTH: MHOTOYTOJIbHUK, IPSMOYTOJIbHUK, KBapaT, TPEYTrOJIbHUK, O paBEHCTBE (UTYD.

N3o06paxkenue ¢uryp, B ToM uucie Ha kierdaroi Oymare. IloctpoeHue koHduUrypamuii U3 yacteid mpsMoi, OKpY)KHOCTH Ha HEJIMHOBAaHHOW M
KieTyaToit Oymare.cronp30BaHre CBOMCTB CTOPOH U YTIIOB MPSMOYTOJIbHUKA, KBApaTa.

[Tnomanp MPSIMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSIMOYIOJLHUKOB, B TOM uncie GUryp, n3o0pak€HHBIX Ha
KJIeTyaToi Oymare. EMMHHIIBI M3MEPEHUS TUTOIIA/IH.

Harnsanueie npencrabiieHus 0 MPOCTPAaHCTBEHHBIX QUTypax: MPsIMOYTOJIbHBIN Mapaienenumnes, Ky0, MHOTOrpaHHUKU. V300paxeHne mpocTermx
MHOTOTpaHHUKOB. Pa3Béprku kyba u mnapamienenurnena. Co3ganue Mojeneil MHOTOTPaHHMKOB (M3 OyMaru, MPOBOJIOKM, IUIACTHIIMHA W JIPYTHX
MaTepHuasoB).

O06BEM PSIMOYTOJIBHOTO Mapaienenumnena, kyoa. Equaunst usmepenus oobéma.

6 KJIACC

HarypanbHble yucia

Apugpmernueckue IeMCTBUS ¢ MHOTO3HAUYHBIMU HATypaJlbHBIMU 4MciaaMu. UHMCIIOBBIE BBIPAXKEHUs, MOPAIOK ACHCTBUM, UCIOIb30BaHUE CKOOOK.
Hcnosb30BaHue NIPU BBIUYKCICHUSX INEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOMCTB CJIOKEHUS M YMHOJKEHUS, PacCIpele/IUTENbHOIO CBOMCTBA
yMHOkeHusA. OKpyrieHue HaTypalbHbIX YACEN.

Jlenutenu W KpaTHbIE yuclia, HAaMOOJBIIMI OOLIMI AeauTeNb W HauMeHbllee oOlee kpatHoe. JlenMMocTh CyMMBI U Ipou3BeaeHus. [leneHue c
OCTaTKOM.



JApodu

OObIKHOBEHHAs1 pOoOb, OCHOBHOE CBOKMCTBO JpoOW, cokpamienue npooOeit. CpaBHeHHME u yropspounBaHue ApobOel. Pemienne 3amau  Ha
HAXOXXKJCHHE YacCTH OT LEJIOTO W WENoro mo ero yactu. JlpoGHoe 4ymciao Kak pe3ynbTar neneHus. [lpencraBienune necATHYHON ApoOu B BHIC
OOBIKHOBEHHOW JPOOHM W BO3MOYKHOCTH IIPEJICTABJICHUS] OOBIKHOBEHHOU JPOOU B BUIC NECATUYHOMW. JlecATUUHBIE ApOOH W METpHUUYECKash CHCTEMa Mep.
Apudmernyueckue IEHCTBUS W YHCIOBBIC BBIPAKCHUSIC OOBIKHOBCHHBIMU U JICCATUIHBIMU APOOSIMHU.

Otnomenue. Jlenenre B 1aHHOM OTHOIIEHUH. Maciita0, mponopius. [[puMeHeHnenponopiuii mpu perieHruu 3a1ad.

[TonsiTre mporieHTa. BrrauciieHne mpoIieHTa OT BEJIMYMHBI U BEJIMYMHBI TI0 €€ MPOIEHTY. BbIpakeHHe MPOIECHTOB JCCATUYHBIMU  JIPOOSMH.
Pemenue 3amadna mporeHTH. BbIpakeHNE OTHOIIICHUS BEJIMUUH B MPOIICHTAX.

IoJsi0xkuTENbHBIE M OTPULIATEIbHbIE YHCJIA
ITonoxxutenpHble U OTpULIATENIbHBIE YKcaa. Llensle uncna. Moayns uncia, reomerpudeckas HHTepIpeTanus Moayis uncia. M3o0paxkenue yucen Ha
KOOpJIuHATHOUNpsIMON. YucrnoBble mpomexyTku. CpaBHeHue uucell. ApudMeTHdyecKkue AeHCTBUSC MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.
[IpssmoyronpHas cucreMa KOOpAMHAT Ha IUIOCKOCTH.  KoopauHaThl TOYKHM Ha IJIOCKOCTH, abcuucca U opauHata. [locTpoeHune Touek u
¢buryp Ha KOOPIAUHATHOMN IJIOCKOCTH.

BykBeHHbIE BHIPAKEHUS

[IpumeHnenne OyKB ISl 3alUCH MAaTEeMaTHYECKUX BBIPAKCHHUN U TpeyioxkeHuil. CBolicTBa apudMeTHuecKuX IeicTBHi. BykBeHHbBIE BBIpaXXKCHUS U
YHCIIOBBIE TIOJICTAHOBKH. bDyKBEHHBIE paBEHCTBA, HAXOXXJICHHE HEU3BECTHOro KommoHeHTa. ®dopmynbl, GopMmynbl mnepuMerpa W IJIOLIAAU
MPsIMOYTOJIbHHKA, KBaJpaTa, 00bEMa mapaienenuneaa u Kyoa.

Pemenue TeKCTOBBIX 32124
Pemenne TekcToBBIX 33724 apudmMeTrHIeckuM criocobom. Perenue torudeckux 3anad. Pemenne 3a1ad mepedbopoM Bcex BO3MOKHBIX BAPHAHTOB.
Pemenne 3amad, coaeprkalux 3aBUCHUMOCTH, CBS3BIBAIONIMX BEJIMYMHBI: CKOPOCTh, BPEMs, pPacCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOM3BOIUTEIBHOCTD, BpeMs, 00BEM paboThl. EMUHUIIBI M3MEpEeHUs: MacChl, CTOUMOCTH, PacCTOSHUS, BpeMEHHU, CKOPOCTU. CBsI3b MEXIYy €IUHHUIIAMHU
M3MEPECHUS KKJI0N BETUUHHBI.
Pemrenue 3ama4, CBSI3aHHBIX ¢ OTHOIICHUEM, IMPOTIOPIMOHATBHOCTHIO BEJTMYMH,IPOIICHTAMHU; PEIIICHUE OCHOBHBIX 33/1a4 Ha APOOH M IMPOIICHTHI.
OneHka u IpUKHUIKA, OKpyTiieHue pe3ynbrara. CocTaBieHne OyKBEHHBIX BBIPAKEHUI 10 YCIOBHIO 3a/1a4H.
[IpencraBienue qaHHBIX C MOMOIIBIO Tabnull U AuarpaMm. CtondvaTeie AMarpaMMbl: YT€HUE U MOCTpoeHHe. UTeHNe KPYrOBhIX AUArpaMM.
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Harnsanasi reomerpust

Harnsaneie npencraBieHust o (urypax Ha IMIOCKOCTH: TOYKa, MPsMas, OTPE30K, Jyd, Yrojl, JIOMaHas, MHOTOYIOJbHHK, YETHIPEXYTOJIbHUK,
TPEYrOJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacnonoxeHue IBYyX HpsSMbIX Ha IJIOCKOCTH, MapajllelibHbIE MpsMbIe, MEPIEeHIUKYISIpHbIE NpsMble. 3mepenue paccTosiHUN: MEXIy
JBYMS TOUKaMH, OT TOUKHUJIO MPSMOM, JUTMHA MaplIpyTa Ha KBaIpaTHON CETKE.

N3mepenne W INOCTPOECHHE YIJIOB C IOMOIUBK TPAHCIOPTHPA. BHIBI TPEyroiabHUKOB: OCTPOYTOJIbHBIM, NPSAMOYIOJIBHBIN, TYHNOYIOJIBHBIM,
pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUHN. YeThIpEXYrOJIbHUK, IPUMEPBl YEThIPEXYTONbHUKOB. [IpsAMOYronbHUK, KBaapaT: UCIOJIb30BAaHUE CBOWCTB CTOPOH,
yIJI0B, nuaroHaneil. 3o0paxeHune reomeTpuueckux GUryp Ha HEJIMHOBAaHHOM Oymare ¢ MCIOJb30BaHUEM LUPKYJIs, TMHENHKHU, YroJIbHUKA, TPAHCIIOPTHPA.
[TocTpoenust Ha kineTuaToil Oymare.

[lepumerp mHoroyrosnbHuka. [loHdaTrue miuomany GUrypsl, eIMHUIBl U3MepeHus miomaau. [IpubmkéHHoe n3MepeHue Iomand Quryp, B Tom
yuclie Ha KBaJpaTHoi ceTke. [IpubnmkEHHOE U3MepeHue IIMHBI OKPY>KHOCTH, TUIOMIAIN KPYTa.

CuMMeTpHs: LIeHTpallbHasl, OceBast U 3epkajbHas cuMmMmerpuu.llocTpoenrne cuMMeTpudHbBIX pUryp.

Harnsanuele npencraBieHus O MPOCTPAHCTBEHHBIX (urypax: mapajvienenunesn, KyO, mpusma, NHpaMuia, KOHYC, LWIMHIAp, map U cdepa.
N3006paxkenue npoctpaHcTBeHHBIX GUryp. I[Ipumepsl pa3zBEPTOK MHOTOTPaHHUKOB, IWINHAPA U KoHyca. Co3/1aHne MOJIee IpoCTpaHCTBEHHBIX Guryp (13
OyMmaru, MpoBOJIOKH, TUTACTUJIMHA U IPYTUX MAaTEPHAJIOB).

[Tonsarue 06bE€Ma, eMMHUIIBI U3MEpEeHHS 00bEMa. OO0BEM MPSIMOYTOIBLHOTO NapajUieenuneaa, Kyoa.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MIPOTPaMMbl YU€OHOTO Kypca K KOHIlY OOy4eHHs B 5 KJjiacce:

Yucia v BBIYMCTICHUS
[ToHumarh 1 MpaBUIIBHO YNOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMH YHCIAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSMHU.
CpaBHUBATh U YHOPSAIOUMBATH HATYpaJIbHBIEC YUCIIA, CPABHUBATH B MMPOCTEHIINX CIy4asiX OOBIKHOBEHHbIE APOOH, AeCATUYHBIE APOOU.
CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YHCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €i YMCIOM U H300pakaTh HaTypajbHbIe YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMOIA.
Boimonusate  apudmernyeckue  AEHCTBUA € HATYpaIbHBIMU  YHCIAMU, C OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHUIINX CITydasiX.
BoInosiHATE TPOBEPKY, IPUKKUAKY PE3yNIbTaTa BRIUYUCIeHUH. OKPYTIIATh HaTypalbHbIE YHCTIA.
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Penienne TeKCTOBBIX 3aa4

Pemate TekcToBBIE 332U apUPMETUIECKUM CIIOCOOOM U C TIOMOIIBIO OPraHU30BaHHOTO KOHEYHOTO Iepedopa BCeX BOZMOKHBIX BAPHAHTOB.

Pemrate 3anaun, conepkaiiye 3aBUCUMOCTH, CBA3BIBAIOLIME BEIUYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1IEHA, KOJIUMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBI, TAOIULbI, 0003HAYEHUS NIPU PELLIEHUH 3a/1a4.

[Tonp30BaTbCsi OCHOBHBIMU €IMHULIAMHA MU3MEPEHUS: LIEHBI, MACChl, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH, BBIpAXKaThb OJHM E€IMHMIIBI BEJIMYMHBI 4epes3
IpYrue.

N3Bnekars, AQHAJIM3HUPOBATh, OLICHMBAaTh  MH(POpPMAIMIO,  MPEJICTaBICHHYIO B Ta0iMIile, HA CTOJIOYATON JUarpamme, UHTEPIPETUPOBATh
MIPEACTABJICHHBIE TAHHBIE, MCII0JIb30BaTh JAaHHBIC IIPU PEIICHHUH 3a7a4.

Harasianasi reometpust

[Tob30BaThCs FTEOMETPUYCCKUMHE MOHATHIMHE: TOYKA, TIPsMasi, OTPE30K, JIyY, YTOJI,MHOTOYTOJIbHHUK, OKPYKHOCTbD, KPYT.

[TpuBOUTE IPUMEPBI 0OBEKTOB OKPYKAIOIIETO MUPa, HMEIOIINX (POPMY U3YUICHHBIX T€OMETPHUIECKUX DUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C VyIJIAMH: BEpIIMHA CTOPOHA,C MHOTOYTOJBHHKAMH: YTOJI, BEpPIINHA, CTOPOHA, THArOHANb, C
OKPYXXHOCTBIO: PaIyC, TUAMETP, IIEHTP.

N300paxkaTh n3ydeHHBIC TeOMETpHUIECKUe (UTYPHI Ha HEIMHOBAaHHOHW M KJIeTYaTOHOyMare ¢ TIOMOIIBIO IUPKYIISA U JTHHCHKH.

HaxomuTh  AMMHBI  OTPE3KOB  HEMOCPEACTBEHHBIM U3MEpPEHHEM  C TIOMOIIbIO JIMHEWKH, CTPOWTh OTPE3KHW 3aJaHHOW [UINHBI,
CTPOHTH OKPYKHOCTB 33/IaHHOTO painyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHHUKA, KBAIpaTa JIIsl HX MOCTPOCHUS, BBIYMCIICHHUS TUIOIIAAN U TIEpUMETpA.

Bbrauciare nepuMerp u IUomaab KBajapaTa, IpsMOYTroIbHUAKA, (GUTYp, COCTABICHHBIX M3 MPSIMOYTOJIEHUKOB, B TOM YHCie (GUTYp, H300pakEHHBIX
Ha KJIeT4atonoymare.

[Tonb30BaThCcsi OCHOBHBIMU METPHUYECKHMH CAMHUAIIAMH U3MEPECHUS JUTUHBI, IJIONIA/IU; BIPAKATh OJHU CIIUHHIIBI BEJTMUMNHBI Yepe3 IpyTue.

Pacnio3naBate mapasuienenunes, Ky0, HCIIOIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PEOpO TpaHb, M3MEPEHUs, HAXOAUTh U3MEPEHUs NapajliesienuIea,
Kyo0a.

Berauciare 00béM Ky0a, mapauiesenuresa mo 3aaHHbIM H3MEPEHHSIM, TI0JIh30BaThCs SAMHUIIAMU U3MEPEHUs 00bEMA.

Pemrate HecliokHbIE 337a4M  HAa HM3MEPCHHE T'€OMETPHYCCKHX  BEJIIMYUHB MPAKTUYCCKUX CUTYAIIHSX.
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[IpenmeTHbIe pe3ynbTaThl OCBOSHUS MPOrpaMMBbl y4eOHOTO Kypca K KOHILy 00ydeHus B 6 Kiacce:

Yuciia 1 BbIYMCTICHUSA

3HaTh U MMOHUMAaTh TEPMHUHBI, CBA3AHHBIE C PA3JIMYHBIMU BHUJIAMHU YHUCENl M CHOCOOAMM MX 3alHUCH, HEPEXOJUTh (€CIU 3TO BO3MOXKHO) OT OJHOM
(opMBI 3amucH YKCTa K IPYroi.

CpaBHUBATbH U YIIOPSI0UMBATH LIE€JIbIE YN CIIA, 0OBIKHOBEHHBIE U JECSITUUHBIE APOOU,CPaBHUBATh YUCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHATh, coyeTast yCTHbIE M NMHUCHMEHHBIE NMPUEMBI, apU(PMETHUECKUE NEHCTBUS C HATYpaIbHBIMU U LEIBIMU YHCIaMHU, OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIpOOSIMU, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCTIAMHU.

BbruncnsaTe 3HauY€HUs YMCIOBBIX BBIPAXKEHWM, BBIMOJHATH MPUKHAKY M OLIEHKY pe3yibTaTa  BBIYMCIEHUH,  BBINOJIHATH  IPeoOpazoBaHUs
YHCJIOBBIX BbIpaKEHUITHA OCHOBE CBOMCTB apu(PMETHUECKUX JAEHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMONW C COOTBETCTBYIOUIMM €M YUCIOM M H300pakaTh 4Hcia TOYKAMU Ha KOOPAMHATHON MpSMOI,
HaxOJIUTh MOJTyJIb YUCIIA.

COOTHOCHUTB TOUYKH B MPSIMOYTOJIBHOM CHCTEME KOOPANHAT C KOOPAUHATAMH 3TOW TOYKHU.

OKpyryaTh LeNble Yncia U IeCATUYHbIE P00, HAXOIUTH MPUOINKEHUS YUCEIL.

YuciaoBble 1 OyKBeHHbIE BbIPA:KeHHU S

[TonuMaTh U ynoTpeOsATh TEPMHHBI, CBS3aHHBIE C 3aIMCHIO CTENEHU 4MCIIa, HAXOOUTh KBAaJApaT M KyO 4HCia, BBIYMCIATH 3HAYCHMS YMCIIOBBIX
BBIPAKEHUH, COIACPKAIIUX CTECHICHU.

ITonb30BaTbcs NpU3HAKAMHU ACIUMOCTH, PACKIAAbIBaTh HATYpaJIbHBIE 4YHCIIA HA IPOCTHIC MHOKUTEIIH.

ITonp30oBaThesa MacITabOM, COCTABIIATH PONOPIIMK U OTHOILIEHUSI.

Hcnonb3oBare OyKBbl A1 0003HAYEHMs 4YUCENl MPHU 3alUCU MATEMAaTUYECKUX BBIPAXKEHWMH, COCTABIATh OYKBEHHBIE BBIPAXKEHUS U (OPMYIIBI,
HaXOJIUTh 3HaU€HUs OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOIMMBbIE MT0ICTAHOBKU M ITPeoOpa3oBaHusl.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TekCcTOBBIX 33124

Pemrate MHOTOIIIArOBBIC TEKCTOBBIC 3aa41 APU(PMETHUECKUM CITOCOOOM.

Pemrate 3aga4uun, cBsI3aHHBIE C OTHOIIICHUEM, TTPONIOPIIMOHAILHOCTHIO BEIMYHH, ITPOIICHTAMH, PEIIaTh TPH OCHOBHBIC 33J1a4d Ha APOOH M IMPOIICHTHI.

Pemates 3amauu, cojepkaliue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIMYUHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENBHOCTh, BpeMs, 00bEMa pabOThl, UCHONB3Ys apudMeThdecKkue ACUCTBUS, OLEHKY, MPUKHUIKY, MOIb30BAThCA CIUHHUIIAMH H3MEPEHUS
COOTBETCTBYIOLIMX BEIUYHUH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHHUS [0 YCIOBUIO 33a4H.
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W3Bnekars wuHpOpManMioo, MNPEACTAaBICHHYI0 B TaOiMIax, Ha JHHEHHOH, CTONOYAaTOW WM KPYroBOM JamarpaMMax, HWHTEPIPETHPOBATH
IIPEACTABIICHHBIC JaHHBIE, UCIIOJIb30BAaTh JAHHBIC IIPU PEILICHUH 3a1a4.
[IpencraBnsaTs HHGOPMAIMIO C MOMOIIBIO TAOIHIL, JIMHEHHON M CTOIOYATOHN Tuarpamm.

Harasinnas reomerpust

[TpuBoauTh TIpEMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, MMEIOUINX (HOpMY HM3YYEHHBIX T'€OMETPHUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (GUTYD,
MIPUMEPBI PaBHBIX U CUMMETPUYHBIX QUTYD.

N300paxkaTh ¢ MOMOIIBIO LUPKYJIS, INHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW U KJIeTYaTON Oymare n3y4eHHbIE INIOCKHUE T€OMETPUYECKHE (PUTYPBI
1 KOHQUTYpaluu, CAMMETpUYHbIE (DUTYPBI.

[Tonb30BaThbcsi TEOMETPUUECKUMHU MOHSATUSAMHU: PAaBEHCTBO (PUTYp, CUMMETpHUs, HCHOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETpUEH: OCh
CUMMETPHUH, LIEHTP CUMMETPHH.

HaxonnuTe BeNMMYMHBI YIVIOB M3MEPEHHEM C IOMOIIBK) TPAHCIIOPTHPA, CTPOUTH YIUIBI 33JaHHOM BEIMYMHBI, IOJB30BAThCA IPH PEIICHUH 3a7ad
IPayCHOM MEPOM YIiIoB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN, IPSMOM, pa3BEPHYTHIN U TYNOW YIJIbI.

Beruncnate AIMHY JTOMaHOM, NMEPUMETP MHOTOYIOJIBHHMKA, MOJIb30BATHCS €IWHHUIIAMHM W3MEPEHMS JUIMHBI, BBIPAKATH OJHHU €IUHULBI N3MEPEHUS
JUIMHBI Yepe3 ApyTHeE.

Haxonuts, Hcnionb3ys 4epTEXRHBIE HHCTPYMEHTHI, PACCTOSIHHS: MEKIY ABYMs TOYKaMH, OT TOYKH 0 NPSAMOM, JUIMHY IIyTH HA KBAPATHOM CETKE.

Bbruncnare niomanas (Guryp, COCTaBIEHHBIX M3 MPSIMOYrOJbHUKOB, HCHOJIb30BaTh pa3OUEHUE Ha IPSIMOYT OJIbHUKH, Ha paBHbBIC
¢burypsl, JOCTpavBaHKUE N0 IPSIMOYTOJIbHHKA, MOJIb30BaThCSI OCHOBHBIMM €IMHULAMHU U3MEPEHHS IUIOIIAH, BBIPAKATh OAHHU €IUHULBI U3MEPEHUS
IUIOLIAIA Yepe3 OPYTHE.

Pacrnio3HaBate Ha MOJENAX U U300paXEHUAX NMUPAMUAY, KOHYC, LIMIMHJIP, MCIOJIb30BaTh TEPMUHOJIOIHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHUE,
pa3BEpTKa.

N3006paxaTh Ha KJieT4aTON Oymare MpsIMOYrOJIbHbIN Mapasiesenunet.

Bbruucnare 00bEM MPSIMOYTrOJIBHOTO Mapajuiesenumesaa, Kyoa, moab30BaThCsl OCHOBHBIMU €IMHULIAMU U3MEPEHUs 00bEMA;

Pemarte HecioKHBIE 3aJadud  HA HAXOXKICHME TIE€OMETPHUYECKUX BEIUYMH B IPAKTUYECKUX CUTYALUSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

SKJIACC

HanmenoBanue pasnena |KonnuectBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie yncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHBIMU
qUCIaMU

CHUCTEMA CUUCIIEHUS.
Psn HaTypanbHbIX
YHCEL.
Harypanbnsiit psn.
Yucno 0.
HarypanbHsbie yncia
Ha KOOpJIAMHATHOM
MIPSIMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHbBIX YUCEI.

Apudmernueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yruciiamMu. CBoiicTBa
HYJISI TIPY CIIOKEHUHU
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUHU.

npeaiaratb U 00CyKIaTh COCO0bI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAUHATHYIO MPSIMYI0, 0TMEYaTh YKcCia
TOYKAMHU HAa KOOPJAMHATHOU NPSIMO, HAXOAUThb KOOPIUHATHI
TOYKH.

HccaenoBathb cBoiicTBa HaTYpajdbHOTO paaa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKEHHU.

Hcnmosb30BaTh NPaBUJIO OKPYIJIEHUS! HATYPAIBHBIX YUCET.
BoinoaHsaTs apupmMernyecKkue J1eMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYEHUS YUCIOBBIX BhIPAKECHHI

co ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTEIICHHU, YUTATH
CTEIECHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKa3aTeNb), BbIYMCAATH 3HAYEHHUS CTEIICHEH.

BbINOJIHATH NIPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAKCHUH, MPEAJIaraTh U NIPUMEHATh NPUEMBbI IPOBEPKU
BBIYKCJICHUH.

HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacupeaenuTENbHOE CBOMCTBO YMHOXKEHUS; (OPMYIHMPOBaATH




[IepemecturenbHoe u
COYETaTENIbHOE
CBOWCTBA CIIO)KECHUS U
YMHOKEHUS,
pacIpeaeInTeabHoe
CBOWCTBO YMHOKEHHS.
Jenurenn u KparHble

4yucia,  pas3ioKeHue
YHCIIaHa MHOXKHTEIH.
Jenenue

¢ ocrarkoM. [Ipocteie n
COCTaBHBIE qHpcIa.
[Ipu3nakn nenumoctH
Ha 2, 5,

10, 3, 9.

CreneHb c
HaTypaJbHBIM
MMoKa3aTelIeM.
UucnoBbie BBIPAKEHUS,
MOPSATIOK NEUCTBUM.
Pemenne TEKCTOBBIX
3aj1a4 Ha BCE
apupMeTHYECKHE

U NPUMEHSATh NPAaBWJIA MPEOOpPa30BaHUsI UYMCIOBBIX BBIPAKEHUU HA
OCHOBE CBOHMCTB apudmermueckux nedcTBuil. MccsienoBaTh YHUCIIOBEIC
3aKOHOMEPHOCTH,  BBIABHIaTb W ODOCHOBBIBATH  T'HIIOTE3bl,
¢opmympoBaTh 00001eHNSI M BBIBOBI 110 pe3yjbTaTaM MPOBEAEHHOTO
HCCIIEIOBAHUSL.

@D opMyJIMPOBATH ONPeeeHusl JICTUTENSI U KPaTHOTO, Ha3bIBaTh
JEUTENI U KpaTHbIE YKCIIa; Paclo3HABATh MPOCTHIC U COCTABHBIC
yucia; GopMyJIMpOBATHL U NMPUMEHATh NPU3HAKHU JCIUMOCTH HA

2, 3,5, 9, 10; npuMeHsiTb AJNTrOPUTM PA3JIOKEHUS YUCTA Ha
MPOCTHIE MHOKHUTENN; HAXOJAMTh OCTATKU OT JICJICHUS U HETOJTHOE
YaCTHOE.

Pacno3naBaTth WCTHHHBIE W JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJbHBIX YUCJIaX, MPUBOAUTH NMPUMeEPbI U

KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHUSI Y OTPHUIIAHUS BRICKA3bIBAHUN O
CBOWCTBAX HaTypaJbHbIX YHCEIL.

KoncTpyupoBats MaTeMaTH4YecKHe MPeAJI0KEH U

C TIOMOUIBIO CBSI30K «H», «HIIN», «ECIH. .., TO...».

Pematp TekcToBble 3a7aun apuMETHUYECKUM CIOCOOOM, MCHOJIb30BAThH
3aBHCHMOCTH MEXy BeIMYMHAMU (CKOPOCTb, BpEMSs, pacCTOSIHUE; IEHa,
KOJIMYECTBO, CTOUMOCTb U JIp.): AaHAJIMU3HMPOBATH U OCMBICIUBATBL TEKCT
3amaud, mnepegopMyJMPOBATH YCIOBUE, M3BJAEKATH HEOOXOIUMBIe
JJAaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEX]y BEJIMYMHAMH, CTPOMTH|
JIOTUYECKYIO LIETIOYKY PACCYKICHUM.

MoaeanpoBaTh X0/ PELICHUS 33a4l ¢ IOMOUIBIO PUCYHKA,




JIeUCTBUS,

Ha JIBJKCHHE WU
IOKYIIKH

CXEMBI, TAOJIHUIIBI.

I[IpuBoauTh, pazdupaTh, OLEHUBATH DPAIMYHBIC PEIICHUS, 3AIIUCU
peleHni TEKCTOBBIX 3a/1a4.

KpuTtnyecku ouneHuMBaTb IIOJYYCHHBI  pE3yJbTar,
OCYHIECTBJATH CaMOKOHTPOJIb, IIPOBEpPsAsl OTBET Ha
COOTBETCTBUE YCIOBHIO, HAXOAMTh OLINOKH.

Pematy 3amaun ¢ nomomiblo mepedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTHUS apu(PMETUKH

Harnsannas reometpus.

JIMHUY Ha INIOCKOCTHU
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Touka, npsamasi,
OTpPE30K, JIyY.
Jlomanas.
N3Mmepenne nivHbl
OTpe3Ka,
METpUUYECKHUE
CIMHHIIBI

HU3MEPCHUSA TJINHBI.

OKpyXHOCTb U KpYT.

IIpakTnueckas
pabora
«IToctpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. Ipsamotii,
OCTpBIH, TYIION U

Pa3BEPHYTBIN YIIIBL.

Pacno3naBarthb Ha yepTekax, pUCyHKax, ONMUCHIBATD,
HCITI0JIb3Ys] TEPMHUHOJIOTHIO, U H300pakaTh C [IOMOIIIbIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE3O0K, Y4,
yTOJ1, JIOMaHYyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMePbI 00BEKTOB PEAILHOTO
MUpa, UMeroIuX (OpMy U3YUEHHBIX PUTYp, OLIEHUBATH UX
JIMHENHBIE pa3MepBI.

Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUISI IOCTPOEHUS M U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka,
BEJIMYUHY yIJ1a; CTPOUTH OTPE30K 3aJAHHOU JUIMHBI, YTOJI,
3a/IaHHOM BEJINYMHBI; OTKJIAAbIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 33JIaHHOTO pajnyca.
HN3006paxkaTh KOHPUTYpAITUU T€OMETPUIECKUX PUTYD

U3 OTPE3KOB, OKPY>KHOCTEH, UX YaCTEN HAa HEJTMHOBAHHOU U
KJIeTUaToi Oymare; nmpeajiaratb, ONUCHIBATH H 00CYKIAaTh

CHOCOﬁLI, AJITrOPUTMBI ITOCTPOCHMA.




W3mepenue yrios. Pacno3naBathb M n300paxkaTh Ha HEJIMHOBAHHOM U




[IpakTnueckas
pabota
«IIoctpoenue
YTJIOB»

KJIEeT4aToil Oymare MpsIMOM, OCTpbIH, TYNOW, Pa3BEPHYTHIN yIJIbI;
CPAaBHUBATH YIJIbL.

BbIuncasiTh 1IUHBI OTPE3KOB, JIOMAHbIX.

IlonnMaTh M MCNOJIB30BaTh NPH PelIeHHH 33124 3aBHCHMOCTH
MEX1y €AUHHUIIAMU METPUUYECKON CUCTEMBI MEp; 3HAKOMHUTBHCH C
HEMETPUYECKUMHU CHUCTEMaMHU MEp; BBIPAkKATh JUIMHY B Pa3INYHbIX
€MHUIIAX U3MEPEHUS.

HccnenoBarb ¢Gurypsl U KOHQUrypaluu, HCHOJB3YsS LU(PPOBbIE

pecypcehl

OOBIKHOBEHHBIE APOOH
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HpoOb. IlpaBunbHbIe U
HETIpaBWJIbHBIE  JIPOOH.

OcHoBHOE CBOMCTBO
Ipo0wu.

CpaBHeHHE nIpobeii.
Crnoxenmne Hu
BBIYATAHHUE
OOBIKHOBEHHBIX JPOOEH.
CwMeragHas TpOOB.
VYMHOXEHHUE U OeJICHUE
OOBIKHOBEHHBIX
npoOeit; B3aNMHO-

oOpaTHbIe 1poOHu.
Pemienne  TEKCTOBBIX
3ajad, COJIePIKAIITIX
npo6u. OCHOBHBIE

MopenupoBarth B rpaduueckoii, mpenmerHoit popme,

C TIOMONIBI0O KOMITBIOTEpA TIOHSATHS W CBOWCTBA, CBS3aHHBIE C
0OBIKHOBEHHOM JPOOBIO.

YutaTh M 3aNUCHIBATh, CPAaBHUBATHL OOBIKHOBEHHBIE Jpo0w,
npeajiaratb, 000CHOBBIBATHL U 00CYKIATh CHOCOOBI YIOPSAIOYMBAHUS
TIpoOei.

N3006paxkaTh 0OBIKHOBEHHBIE APOOH TOUKAMU

Ha KOOPAMHATHON MPSAMOM; MCHOJb30BATh KOOPIWHATHYIO MPSIMYIO ISl
CpaBHEHHUS IPOOCH.

DopMyJHpPOBATH, 3ANIUCHIBATH C MOMOIbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOW JpoOH; MCMOJIb30BATh OCHOBHOE CBOMICTBO ApoOU st
COKpaleHus ApoOeit 1 mpuBeAeHUs IpoOH K HOBOMY 3HAMEHATEINIO.
IIpencraBiasiTh CMENIaHHYIO OpoOb B BUAE HENPABUIBLHOW U BBIICIATH
LETYIO YacTh YKCIa U3 HEMPABUIBLHOU APOOH.

BoinoanaTs apudpmMeTnyeckue aeiicTBus

C OOBIKHOBEHHBIMH JPOOSMI; IPUMEHSITH CBOiCTBA




3a/1a4¥ Ha JPOOH.
[Ipumenenue OykB
TUTSL 3aITHCH
MaTeMaTHIECKUX
BBIPA)KCHUN U

IIPEIII0KEHUN

apuMeTHIeCKUX ACUCTBUIA IS PAIIHOHATH3AIIH
BBIYHCIICHUM.

BbInoJHATH NPUKHAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUN;
npejaratb 4 NPpUMEHATHh NPUEMBI IPOBEPKH BbIUHCICHUM.
IIpoBoauTH MCCIEAOBAHNUS CBOKCTB APOOECH, OTTUPAsICh

Ha YHMCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIIBIO
KOMIIBIOTEPA).

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 JIpo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPUIIAHUS BHICKA3bIBAaHU.

PemiaTh TEKCTOBBIC 3a/1a4H, COJIEPIKAIINE IPOOHBIC JTaHHBIC, U
3a/1a4d Ha HaXO0XJEHUE YaCTH LEJIOT0 U LEJIOro M0 €ro 4acTy;
BBIABJISITh HX CXOJACTBA M Pa3/IM4YMSL.

MogaeanpoBaTh X0/ PELICHUS 3a1a4U C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIMIIEI.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3JIMYHbBIC PELICHUS,
3alMCH PEeLIEHUN TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh NOJYy4YEHHBIN pe3yibTaT,
OCYUIECTBJISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLITUOKH.

3HAKOMUTBCS ¢ MCTOPHeEN pa3BUTHUS apuPMeTUKH

Harnsagnas reomMeTpusl.

MHOTOyrOJIbHUKH

10

MHOrOyroJbHUKH.
YeTbIpEXYTroIbHUK,
IPSAMOYTOJIbHUK,
KBaJpar.

IIpakTrueckas

OnuceiBaTh, HCMOJIb3Ys TEPMHUHOJIOTHIO, H300pakaTh

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIeIMPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoANTH NpUMepPbI 00BEKTOB PEaIbHOTO MUPA, UMEIOIINUX

(I)OpMy MHOT'OYT'OJIbHUKA, IPpAMOYI'OJIbHUKA, KBaApara,




pabora

«IIoctpoenue
IPSIMOYTOJIBHUKA €
3a/laHHBIMU
CTOpOHAMH

Ha  HEJIMHOBAHHOM
Oymare».
TpeyroyibHHUK.
[Lnomane n nepumerp
MPSMOYTOJIbHUKA |
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX u3
MPSIMOYTOJIbHUKOB,
eIVUHUIIBI  U3MEpPEHUS
TUTOUIA/IH.

[Tepumetp
MHOTOYTOJIbHUKA

TPEYTrOJbHUKA, OLEHUBATH UX JIMHEIHBIE pa3MEpPHI.

BbrlunciaTe:  NEpUMETP  TPEYrOJbHUKA,  HPSIMOYrOJIbHMKA,
MHOTOYIOJIbHUKA;  IUIOINAAb  MPSAMOYTOJbHHMKA,  KBajpaTa.
H3006paxkarh oCTPOYrosibHbIE, NPSIMOYIOJbHBIE U TYIOYTOJbHbBIE
TPEYTrOJIbHUKU.

CrpouTh Ha HEJIMHOBAHHOM M KijeTyaToil Oymare KBaapaT U
NPSIMOYTOJIBHUK C 3a/JaHHBIMH JUTMHAMU CTOPOH.
HccaenoBarb  cBoiicTBA  IIPAMOYIOJIBHHMKA, KBaJpara  IyTEM

AKCIIEPUMEHTA, HAONIOJCHHS, U3MEPEHHS, MOJCIUPOBAHUS, CPABHHUBATH
CBOWCTBA KBAJpPATa U MPSMOYTOJIbHHUKA.

KoncTpyupoBats MaTeMaTH4ecKHe NMPeAJI0KeH s

C TOMOIIBIO CBSI30K «HEKOTOPBINY, «I1t000i1». Pacno3HaBaTh UICTUHHBIE U
JIO)KHBIC BBICKA3bIBaHWA O MHOIOYI'OJIBHHKAX, NMPUBOAUTL INMPUMEPDBI U
KOHTPIIPUMEPHI.

HccnenqoBath 3aBHCMMOCTBH IUIONIANM KBaJapaTra OT JJIUHBI €rO
CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAaJpaTHOW CETKH Il TOCTpOeHUs (uryp;
pa30uBaTh NPSIMOYrOJILHUK Ha KBAApaThl, TPEYTOJIbHUKH; COCTABJIATH
burypsl U3 KBaJApaTOB M NPSIMOYrOJBHUKOB U HaXOAMTh HMX IUIONIA/Ib,
pa30uBaTh (GUIypbl Ha NPSIMOYIOJLHUKH W KBaJpaThl U HAXOJUTh HX
IUIOMIA/Ib.

BpipaxaTh BeIMUMHY IUIOMIAJM B Pa3IMYHBIX EIUHHUIIAX HU3MEPEHUs
METPUYECKON CHUCTEMBI MEp, MOHUMATh H HCMHOJIb30BATH 3aBHCHUMOCTH
MEX1y METPUYECKIUMH eIMHULIAMU U3MEPEHHUS IJIOIA/IH.




3HaKOMHMTBCS ¢ MPUMepPaMH NPHMEHEeHHWs IUIOAAM U IEpUMETpa B
IPAKTUYECKUX cuTyauusax. Pemarsb 3agaun

U3 PEaJbHOM KU3HU, MpeAIaratb M 00CYKIaThb pa3jJMYHbIE CIIOCOObI
pelieHust 3aaa4

JlecsiTuuHble 1podU
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Jecsatuanas 3aMnuch
npobeii.  CpaBHeHue
JECSITUUHBIX APOOEH.
JencTBus

C  JCCATUYHBIMH
Ipo0sMu.

OkpyrieHue
JECATUIHBIX

IpoOei.

Pemenue TEKCTOBBIX
3amad, COJIepKAIINX
Ipo0wu. OCHOBHEIE
3a/1a4u Ha JpooHu

IIpencraBiasith JeCATUYHYIO JpOOb B BHJAE OOBIKHOBEHHOW, YUTATh W
3anMchbiBaTh, CPaBHUBAThb  JIECATHYHbIE  JpoOH,  MNpemiararh,
000CHOBBIBATH M 00CYKAaTh CHOCOOBI YIOPSIOYUBAHMS JIECATUUHBIX|
TIpo0ei.

HN3o6paxkarh necaTuyHble IpoOU TOYKAMU Ha KOOPAMHATHONIPSMOH.
BbISIBJASITH €X0CTBAa M Pa3ju4us NpaBui apudMeTHIeCKUX ICHCTBUH ¢
HATypaJIbHBIMU YHCIaMH U AECATUYHBIMU IPOOSMH, OOBSICHSITH HX.
BoimosHATL  apudmernyeckue JEHCTBUS C  JECSITUYHBIMU
Ipo0sMHU; BBINOJIHATE TPHKUAKY M OLEHKY pe3yibTara
BBIYMCIICHUI.

IIpumeHsiTH cBoOMicTBa apudMETHUUECKHX JEHCTBUHN A
PalMOHATIN3aLUN BEIUYNCICHUM.

IIpuMeHsiTE NPaBMJIO  OKPYIJIEHMS  JECATUYHBIX  ApoOeil.
IIpoBoauTh MCC/IEA0BAHNS CBOMCTB AECATHUUHBIX JpoOEH,onupasch

Ha YKMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C IIOMOIIBIO KOMIBIOTEPA), BBIABUIaTh TIMIOTe3bl U

IPUBOAUTE UX 00O0OCHOBAHUS.

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Jpo0siX, NPUBOAUTH NPUMEPbl U KOHTPIPHUMEPHl, CTPOMUTH
BBICKA3bIBAHMSA U OTPULIAHMS BHICKAa3bIBAHUI.




PemaTh TEKCTOBBIE 3ajaud, CoAepKallue JApoOHbIE JaHHbIE, U HA
HAX0XJIEHWE 4YacTU LEJOro M IEeJIOr0 IO €ro YacTH; BBIABJATH MX
CXOJCTBA M Pa3IN4us.

MopenupoBaTth X0/ pelIEHUS 33/a4dl C MOMOIIBIO PUCYHKA, CXEMBI,
tabmuupl. IlpuBoauTh, pa3duparb, OLEHUBATH  PA3JIUYHbBIC
pelIeHHs], 3alUCH PELIEHNI TEKCTOBBIX 3ajiay.

OnepupoBaTth 1poOHBIMU YHCIAMU B PEAJIbHBIX )KU3HEHHBIXCUTYALIHUSIX.
Kpurnyecku ouneHuBaTh TOJYyYEHHBIH pE3yJbTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUTH OLITHOKH.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apu(PMETUKH

Harnsannas reometpusi.
Tena u ¢urypsl B
MMPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o0paxxeHune
MHOT'OI'PaHHUKOB.
Mogenu
MIPOCTPAHCTBEHHBIX
Ted.

[IpsamoyronbHbIN
napajuienenunen, Kyo.
Pa3Béprkn  kyba u
napajuienenunesaa.
[IpakTuueckass pabota
«Pa3BépTKa Kyba».
O061BéMm Kky0a,

Pacno3HaBaTh, Ha 4epTe:kax, PHCYHKAX, B OKpYKawIIeM MHpe
NPSMOYTOJIBHBIN TapajuieNienunes;, Ky0, MHOTOTPaHHUKH, ONMHCHIBATD,
HCNOJIb3Ysl TEPMHUHOJIOTHIO,0I€eHUBATDH JITHEHHBIC Pa3Mephl.
I[IpuBoauTs, NpUMEPbI OOBEKTOB PEATBLHOTO MHpPA, UMEIOIMHUX (HOpMY
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO MapajuiesenuIena, Kyoa.
MN306paxkaTh Kyd Ha KIeTYaTOM Oymare.

HcceaenoBarh cBOICTBA Ky0a, MPSMOYTOJIBHOTO TMapasuielienuie/a,
MHOTOTPDAaHHHKOB,  HCIOJIB3Yysl ~ Mojenu.  Pacmo3HaBatb W
u300paxkaTh pa3BEPTKU KyOa W mapajuienenumena. MoaeanpoBaTb
KyO W mapajuiesienumneu3 Oymard u Ipouux MaTepralioB, 00 bSICHATH
CIOCO® MOJICITMPOBAHUSI.




IPSIMOYT'OJIBHOTO
napaienenuneaa

HaxoauTth n3MepeHus, BBIMMCIATD IUIOIAAb TOBEPXHOCTH;00BEM Ky0a,
OPSAMOYTOJIBHOTO  MapajuIeeNUIead; HMCCJAeA0BATh  3aBHCHMOCTD
0o0béMa kyba OT HIMHBI €ro pedpa, BBIABUIATHL U O0OOCHOBBIBATH
TUIIOTE3Y.

HabaropaTh ¥ poBOAMTH AHAJOTHH MEX1y HOHITUSMUILIONIAAN

1 00b€Ma, IepuMeTpa 1 IO U TIOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHMKaX, IPUBOAUTH PUMePbI U KOHTPIPUMEPHI,

CTPOMTH BBICKA3BIBAHUSA U OTPHUIIAHUS BHICKA3bIBAHUH.

PemaTe 3a1auM U3 peaslbHOM )KU3HU

[loBTOpeHue u 06001IeHNE
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[ToBTOpEHUE
OCHOBHBEIX TOHITHMN H
METOJIOB Kypca

5 Kkjmacca, 0000IICHHE
3HAHWUH

BouiuucasaTh 3HaUYCHUS BBIPAKECHHUH, COACPIKAINX HATypajdbHBIE YHUCIA,
OOBIKHOBEHHBIE U JICCATHYHBIC JpOOH, BBIMOIHATH TPeoOpa30BaHUS
Yucel.

BpiOupars cnoco0d CpaBHEHUSI YHWCEN, BBIYMCIICHUU,

NPUMEHATH CBOMCTBa apuUPMETHUYECCKUX JCUCTBUN IS
paloHaIN3auy BBIYUCICHUH.

OcymecTBiasiTh CAMOKOHTPOJIb BBINIOJIHAEMBIX  JCHUCTBHI u
CaMOIIPOBEPKY pe3yibTaTa BHIYMCICHHII.

Pemiaty 3amayum U3 peanbHOM KU3HU, NMPUMEHSITH MaTeMaTHYecKHe
3HAHUS JJIs PELICHUS 3a/1a4 U3 IPYTUXy4eOHbIX TPEAMETOB.

Pemars 3a7auu pasHbIMHM CIOCO0AMHM, CPABHUBATH - CIIOCOOBI
pelieHus 3a1a4u, BbIOUPATh PANMOHAJIbHBINCIIOC00




OBILEE KOJIMYECTBO 170
YACOB IIO I[TPOTPAMME




6 KJIACC

HanmenoBanue pazzena |Kommuectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Tembl) Kypca 4acoB coaepKaHue

HarypanbeHble uncia 30 Apudmernueckue BeimoinsaTs,  apudMerHuyeckue  JAefCTBHA C  MHOTO3HAYHBIMU
IeiCTBHUSA HaTypaJIbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHMSI YHCIIOBBIX BBIPAXKEHUN CO
c MHOTO3HAYHLIMHA | CKOOKaMH U 0€3 CKOOOK; BBIYHCIATH
HaTypaJbHbIMU 3HAYeHUS BBIPAKECHUN, COACP/KAIIMNX CTEIICHH.
qucCiiaMu. YHucnosbie | BpINOJHATH NMPUKHUIAKY M OLEHKY 3HAUYCHUN YHCIOBBIX BBIPAKECHUM,
BBIpaXKECHUS, NOPSAJIOK | mpUMEHAThL MNPUEMBI NMPOBepKHM pe3yibTara. Ucmob30BaTh NpH
JEVCTBUH, BbIYMCJIEHUSIX [TEPEMECTUTEILHOE U COUYETATEIbHOE CBOMCTBA CIIOKEHUS
UCIIONIb30BAHUE CKOOOK. U YMHOKEHMS, paclpeieUTeIbHOE CBOMCTBO YMHOKEHUS OTHOCHUTEIBHO
Oxkpyrienne CJIO’KEHHUSI, CBOMCTBA apU(PMETUIECKUX JIEHCTBHIA.
HaTypaJIbHBIX qucel. | HMccaenoBaTb  YHUCIOBBIE 3aKOHOMEPHOCTH, MPOBOJHUTH  YHCIIOBBIE
Jlenurenu ©  KpaTHbIC SKCIIEPUMEHTBI, BBIIBUT'aTh U 000CHOBBLIBATHIMIIOTE3bI.
qucia, HauOOJIbIINH @DopMyJIMPOBaTH ONpeAeJeHUsl JICTUTEsI U KPaTHOTO, HaWOOJIBIIETQ
obmmii  genuTens U o01mero JenuTeNsi W HAaWMEHBIIEro OOIIero KpaTHOTO, MPOCTOTO U
HanMCHBIIICE 00IIEE | cOCTABHOTO UKCEIN; HCIIOIB30BATh STHIIOHATHS MIPH PEIIEHNH 3a/au.
KpaTHOC. IIpuMeHSATh aJArOPUTMBbI BEIYUCIICHHS HanOOJIBIIETO OOIIEro IEeIUTEINS U
HenumMoCcTs  CyMMbl M | HauMEHBIIErO OOIIEr0 KPAaTHOTO ABYX YHCEN, alIlOPUTM Da3lIOKEHUs]
HPOU3BCACHUA. qHCIIa Ha MPOCThIE MHOKUTEIIH.
[enenune HccaenoBath ycinoBus 1eIUMOCTH Ha 4 U 6.

¢ ocratkoM. Pemienue
TCKCTOBbIX3aaa4

HccaenoBartb, 00cyxnath, (OpMyIHMPOBATH U




000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, IPOU3BEICHUS: IBYX YETHBIX
YHCEN, ABYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YHCEN.

HccaenoBars ¢cBOMCTBA JIETUMOCTH CYMMBbI U IPOU3BEACHUSUHCEIL.
IIpuBOAMTHL MPUMeEPHI YKCEI C 3aJJaHHBIMH CBOMCTBAMHU,

pacno3HaBaTh BepHble U HEBEPHbIE YTBEPXKICHUS

O CBOMCTBaX 4YHCENI, ONPOBEPrarb HEBEPHBIC YTBEPKIACHUS C
MOMOIIIbIO KOHTPIPUMEPOB.

KoncrpyupoBath MaTeMaTHu4ecKHe NMpeaJi0KeHust

C TIOMONIBIO CBSI30K «W», «HIIH», «ECIH..., TO...». Pemarb
TEKCTOBBIC  3a7a4¥, BKIIOYAIOMIKE TIOHATHS  JCIIMMOCTH,
apuMeTHuyecKuM CcrocoboM, HCIMOIb30BaTh IMepedop Bcex
BO3MOJKHBIX BApUAHTOB.

MoaeanpoBaTh X0 PEIICHUS 33/a4d C MMOMOIIBIO PHCYHKA, CXEMBI,
TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OUEHUBATHb pPA3JIMYHbIC PEIICHHS, 3aMKUCH]
pellIeHNI TEeKCTOBBIX 3aa4.

Kputnyecku oueHHBaTh IOJYYEHHBIH pe3ylbTaT, HAXOAWTh OIIUOKH,
OCYILECTBJISIT CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHUIO




Harnsannas reoMeTpusl.
[IpsiMble Ha IIJIOCKOCTH

[IepnienquKyisspHbIE
IpsIMBIE.
[TapannensHbie
psIMBbIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yeprexax, pUCyHKax CIIy4au B3aUMHOTOPACIIOJIOKEHNUS]
JBYX NPSAMBIX.

H3006paxkaTh ¢ NIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB
Ha HEJIMHOBAaHHOM U KJIeTYaTol Oymare JBe epeceKatoluecsnpsiMble, JIBE
HapaJuylebHbIE NPSAMBIE, CTPOUTH IIPIMYIO,




JBYMsI TOUKaMH, NEPIEHIUKYISAPHYIO JaHHOM.
OT TOuku 10 Impsmoi, | IlpuBoAUTH NMpUMepbI NAapPAIEIBHOCTH U NEPHEHAUKYISPHOCTH

JUTMHA MapIipyTa npsMBIX B mpocTpaHcTBe. Pacmo3HaBaTh B MHOTOYTOJbHUKaX

Ha KBaJIpaTHOM CEeTKe NepPHEHANKYIAPHbIE U TMapauielbHble CcTOpoHBl.  H300pakaTh
MHOTOYTOJIBHUKH €  TapaJUiedbHBIMHM,  NEPHEHAUKYISIPHBIMU
CTOPOHAaMU.

HaxoauTs paccTrosiHMe MEKy 1BYMs TOYKaMH, OT TOYKH J0 IPSIMOiA,
JUIMHY ITyTH Ha KBaJIpaTHOU CETKE, B TOM YHCJIEHUCIIONb3ys LIU(PPOBbIE

pecypceh




Jlpobu
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OObIKHOBEHHAs1  JIpOOB,
OCHOBHOE€ CBOMCTBO
Ipoou, COKpalieHue
npobeii. CpaBHeHUE U
YIOPSAOYUBAHUE
IpoOei.

Hecsatuunpie npodu u
MEeTpUYecKasi CHcTeMa
Mep.

Apudmernueckue

e CTBUS

C OOBIKHOBEHHBIMHU U
JECATHIHBIMU
IpoOsMu.

OtHourenue. Jlenenue

B JTaHHOM

CpaBHHMBaTB U YNOPAJ0YHUBATH Ip0oOH, BLIOMPATH CIIOCO0

CpaBHEHUS JpoOei.

IpeacraBisaTh jAecATHYHBIC IPOOM B BUAE OOBIKHOBEHHBIX IpoOel u
OOBIKHOBEHHbIE B BUJE JECSITHUUHBIX, HCIOJIb30BATh IKBHBAJIEHTHbIEC
npeacTaBJeHus APOOHBIX YMCEI IPU UX CPABHEHUH, IPU BbIUNCICHUSIX.
Hcnonb3oBarh JecAiTUUHBIE IpoOM NHpu IpeoOpa3oBaHUU BEIMYUH B
METPUYECKOM CUCTEME MED.

BeinonHATs apudMeTHyecKue AeiicTBUA

C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMHU.

BbiuncaasTh 3Ha4YeHMs] BBIPAXKEHHUM, COJEpXKaIlUX OOBIKHOBEHHBIE W]
JEeCSITUUHbIE ApoOU, BBHIMOJHATH NpeoOpa3oBaHus JpoOeil, BbLIOUPATH
crnocod, TNPUMEHATH CBoOIicTBA apu(METHUECKUX JCUCTBUU I
palMOHATN3AIMMBBIYACIICHHI.

CocTaBasiTh OTHOLLIEHUS U MPOMOPLNH, HAXOAUTH

OTHOIICHUEC BCJIMUYUH, ACTUTh BEJIMYUHY B JaHHOM




OTHOIIICHUH.
Macuirad, nponopuusi.
[TonsTne MPOLICHTA.
Brruncienue
MPOIICHTA

OT BEJIMYMHBI U
BCIUYUHBI MO €€

MPOLIEHTY.
Pemenne TEKCTOBEIX
3ajad, coaepKaImx

IpoOdu W TPOICHTHI.
[IpakTnueckass paboTa
«OTHOIIIEHNE JUTHHEBI
OKPYKHOCTH K  e€
TUAMETPY»

OTHOLICHUH.

HaxoauTh 3KcnepuMeHTAJbHBIM MYTéM OTHOIIECHHUE JITUHBIOKPYKHOCTH
K €€ Tnamerpy.

HNuTepnpernpoBaTh Macmrad Kak OTHOIICHHE BEIMYUH, HAXOAUTH
MacIITad 1mjiaHa, KapThl U BBIYUCIATH PACCTOSIHUS,UCIIONb3YSl MAcCIITal.
OO0BACHATH, YTO TaKOE MPOIEHT, YNOTPEOIATH 0O0POTHI PEUYH CO CIOBOM|
«TIpOLIEHT». BpIpamaTh NPOIEHTHl B ApoOSX M JIpoOM B IpPOLEHTAX,
OTHOIIIEHHE JIBYX BEJIIMYHMH B MPOIEHTAX. BLIYUCAATH POIIEHT OT YHCA U
YHCIIO 110 €T0 MPOLEHTY.

OKpyriasiTe ApOOH U MPOLIEHTHI, HAXOAUTH MPUOIKEHUSIUCETT.
PemaTh 3a7a4m Ha 9aCTH, TIPOIICHTHI, TIPOTIOPITUH,

Ha HaxoXJeHHe ApoOu (MpoleHTa) OT BEIUMYMHBI U BEJIUYUHBI IO €€
npobu (TpolieHTy), apoOu (TPOIeHTa), KOTOPBIM COCTABISET OJIHA
BelMurHa OT Apyroil. [IlpuBoauTh, pa3ouparb, OLEHUBATH PA3TUYHBIC
pelIeHHUs], 3al1CH PEIIEHU TeKCTOBBIX 3a/1a4.

N3Baekary wuHpOpMaAUMI0 #3 TAOIWUIl W JUATPAMM,
UHTEPIPETUPOBATh  TaOIWYHBIE JAaHHbBIE, OMNPEIEIATh
HauOoJbIlIee U HAaUMEHbIIIEe

U3 IIPEJICTABICHHBIX JaHHBIX

Harnaanas
CummMmerpus

reoMeTpus.

OceBas  cuMMeETpHSL.
HentpanpHas
CUMMETPHSL.

Pacno3snaBaTh Ha yepTexax M M300paXKEeHUSAX, H300PakaThOT PYKH,
CTPOUTBb C TOMOULIbI0 MHCTPYMEHTOB (urypy (OTpe3ok, JIOMaHYIo,
TPEYroJIbHUK, IPSIMOYTOJIbHUK,




IToctpoenue
CUMMETPHYHBIX
buryp.
[IpakTnueckas
pabora  «OceBas
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO JaHHON OTHOCHUTEJILHO IIPSIMOI,

TOYKH.

HaxoauTe mnpumepbl CUMMETpPUHM B OKPYKAIOLIEM  MHUDE.
MopeaupoBare u3 Oymarm JBe  (UTYphl, CHMMETPUYHEIC
OTHOCUTEJIbHO  MPSMOH;  KOHCTPYHMPOBAaTh  I€OMETPUYECKHE
KOH(UTYpalluy, HUCHOJb3ysd CBOWCTBO CHMMETPHUH, B TOM YHUCIE C
MOMOIIIBIO ITU(POBBIX PECYPCOB.

HccnenoBary cBoOiiCTBa M3y4EHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpUEH,  HCIOJIb3YSl  OSKCIIEPUMEHT,  HaOJroAeHue,
MOJIETTUPOBAHUE.

OO0ocHOBBIBATH, ONpPOBEPrarb C IOMOIIBIO  KOHTPHIPUMEPOB
YTBEPKACHUS O CAMMETPUHU QUTYD

Bripaxenus ¢ OykBamu

[Ipumenenne  OykB
JUTSL 3aMucu
MaTeMaTUYECKHUX
BBIPAYKECHUI u
MPEUI0KEHUH.
bykBenHbie
BBIDQXKEHUS U
YHUCJIOBBIE
M0/ICTAHOBKH.
byxsennsie
paBEHCTBa,
HaXOXKJIEHUE
HEU3BECTHOTO

HUcnonb3oBate OykBbI [Uis O0003HA4YEHHs] YHUCEN, TPU 3alUCH
MaTEeMaTHYECKUX YTBEPKAECHUN, COCTABIATh OYKBEHHBIE BBIPAKECHUS IO
YCIIOBUIO 3a/1a4H.

HccienqoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIOJIb30BaTH
OYKBBI JUISI UX 3aIHCH.

BbluncasaTs 4YKcIOBOE 3HAuUeHHE OYKBEHHOTO BBIPAKEHUS MPH
3a/IaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh (OpPMYJIBI: TEepUMETpa W IUIOMIATN MPSAMOYTOJIbHUKA,
KBaJpara, JUIMHBI  OKPYXHOCTH, IUIOIIAAU Kpyra; BbINOJHSATH)
BbIYHCJIEHUS 110 3TUM dopMysam.

CocTaBiasiTb  (pOpMYJibI, BBIPAKAOIIME  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMs, pPACCTOSHHUE; II€HA, KOJUYECTBO,
CTOUMOCTb; IPOU3BOAUTENIBHOCTD, BpeMsl, 00bEM




KOMIIOHEHTA. paboThHI; BBINMOJIHATH BBIYUCICHHS 1O 3TUM ¢opmyrnaMm. HaxoanTs
Dopmybl HEU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOT01EHCTBUS

Harnsananas reoMeTpHsl. 14 YeThIpEXYroyIbHUK, HN300paxkars Ha HEJIMHOBAHHOW U KieT4aroid Oymare c

®urypsl Ha MIOCKOCTH pUMEpBI HCII0JIb30BAHUEM YepTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJIbHUKOB. YEeTHIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMHU:
[IpssMOYTONIBHUK, c napajjieIbHbIMHU, MePIEeHIUKYISAPHBIMU, paBHBIMU
KBajpart: CBOMCTBA | CTOPOHAMHM, MPSAMBIMU yIJIaMH M Jp., pPaBHOOEAPEHHBIH
CTOPOH, yrioB, | TtpeyroiapHuk. IIpemnaratb ®W  o0cyXkIaTh  CHOCOOBI,
JMaroHaJIeH. AJITOPUTMBI TTIOCTPOECHHUSL.

W3smepenne  yrios.
Bunn

TPEYroJIbHUKOB.
[Tepumetp

MHOTOYT OJIbHHKA.
[Tnomans ¢burypsi.
@opmynbl nepuMeTpa u
IO AN
PSIMOYTOJIbHUKA.
[Tpubnmxénnoe
U3MEPEHHE  IUIOLIAIU
buryp.

IIpakTnueckas

HccnenoBars, UCHIOJIB3YS HKCIIEPUMEHT, HaOIoIeHNe,
MOJICIMPOBaHNE, CBOICTBA MPSMOYTOJIbHUKA, KBaapara, pa3OMBaTh Ha
TpeyrojibHuku.  (OQO0O0CHOBBIBATH, ONPOBEPrarb C  MOMOUIBIO
KOHTPIIPUMEPOB YTBEPKICHUS

0 TpSAMOYTOJbHHUKE, KBaJgpare, Pacmo3HaABaTh BEpPHbICE U HEBEPHBIE
YTBEPKICHHUS.

N3MepATHL M CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIIIBI, B TOM

YHclie B MHOTOYTOJIbHUKE, CPABHUBATDH YIJIbI;

pacmo3HaBaTh OCTpble, NpsSMbIE, TyMble, pPa3BEPHYTbIE  YIJIbL.
Pacno3naBarb, H300paxkaTb OCTPOYIOJIbHBIM, MPSIMO- YrOJbHbIN,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIN, pABHOCTOPOHHUIN TPEYroJIbHUKH.
BblunciasTh NEepUMETp MHOTOYIOJIbHUKA, IUJIONIa[lb MHOTOYTOJIbHUKA
pa30HreHreM Ha MPSMOYTOJIbHUKH,




pabora  «[lnomanp
Kpyra»

Ha paBHBIC (PUTYPHI, UCHOJIH30BATh METPHUYCCKHUE CIUHUIIBI U3MEPEHUS]
JUIMHEBL ¥ TUIOIIA .

HUcnosab30BaTh NpUOJNKEHHOE H3MepeHHe [UIMH U IUIOIIajed Ha
KJeT4yaToil Oymare, NpuOIMKEHHOE WM3MEPEHUE JUIMHBI OKPY)KHOCTH,
IJIOIIAAN Kpyra

[los10)KuUTENBHBIE
OTpHUIIATENbHBIC YUCITIa
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Iensie qucna.
Monyns qucia,
reoMeTpudeckas
HHTEpIIpEeTaIus
Monyns.  Ywucnossle
MIPOMEKYTKH.
[lonoxkutenpHple U
OTpUIIATEIbHBIC
quca. CpaBHeHMe
MOJIOKUTEIBHBIX U
OTpHUIATETbHBIX
YHUCell.
Apudmernueckue
NEUCTBUA

C TMOJIOKUTEIIbHBIMU U
OTpHUIIATEITbHBIMU
YHCIIaMH.

Pemienue  TEKCTOBBIX
3a7a4

I[IpuBoauTH, NpUMEpPHI  HCIOJL30BAHHMS B  pEATbHON  KHU3HU
ITOJIOKUTCIIBHBIX U OTpI/IHaTeJ'II)HI)IX YHUCCII.

HN300paxkaTh 1EIbIe YHUCTA, TOJOXKUTEIbHBIE W OTPULIATEIIbHBIC
quciia TOYKaMHU Ha I—H/IC.]'IOBOI\/II HpSIMOI\/'I, HCIIOJb30BaTh ‘—II/ICJ'IOBYIO
npsAMyr0 Juisi cpaBHeHUs uucerd. IIpumMeHsATH mpaBuJia CpaBHEHWS,
YHOPSII0YMBATH IEJIBICYNCIIA; HAXOAUTb MOIYJIb YHCIIA.
@®opMyJIMPOBaTHL MNPABWJIA BBIUKCICHUS C TOJOXXKHUTECIBHBIMA U
OTPHIIATEILHBIMA ~ YHCJIAMH,  HAXOAUTh  3HAYEHUS]  YHCIIOBBIX
BBIPAYKECHUM, COICPIKAIMNX JCHCTBUS

C TIOJIOKUTEIbHBIMH ¥  OTPHUIATCIIbHBIMA ~ YHCIIAMH.
IIpuMeHSATH CBOWCTBA CIOXKEHUS W YMHOXEHHS ISt
npeoOpa3oBaHus CYMM U MPOU3BEICHUMA




[IpencraBieHue JaHHBIX

[IpssmoyronpHas
cucTeMa KOOPAMHAT Ha
MJIOCKOCTH.
Koopaunarel Touku Ha
IUIOCKOCTH, aOcimcca
U OpJIMHATA.
Cronbuateie U
KpYroBbI€

JUarpaMMBbl.

[IpakTnueckas  pabota

«ITocTpoenue
JarpaMm.

Pemenne TEKCTOBBIX
3ajad, coaepKaImx
JTaHHBIE,
MPEJCTABICHHBIE

B Ta0iauIax ¥ Ha
JmarpaMmmax

OO0BbACHATH M WITIOCTPHPOBATH NMOHATHE NPSIMOYIOJbHOU CUCTEMBI
KOOpJMHAT Ha MJIOCKOCTH, UCIOJIb30BaTh TEPMUHOJIOTUIO; CTPOUTH Ha
KOOpJMHATHOM IUJIOCKOCTH TOYKM U (QUIypbl 10  33JaHHBIM
KOOpJMHATaM, HAXOAUTh KOOPANHATHI TOYEK.

YuraTh crosi0UaThle M KPYroBblE JAHarpamMMbl; HHTePHPeTHPOBATH
JaHHbIE; CTPOMTH  cTojOuaTele  AuarpamMbl. HMcmosab3oBaTh
HH(pOpMaLUIO, NPEACTABIECHHYI0 B TabIuIaxX, Ha AWarpaMmax Jyis
PELICHUSITEKCTOBBIX 3aJa4 U 3aJ1a4 U3 peaibHOMN KU3HU




Harnsannas T€OMETPHSL.
@urypsl B IPOCTPAHCTBE

[IpssMOyroapHBII
napaJuielenuIes,
KYyO, pu3Ma,
nUpaMMusia,  KOHYC,
WIMHIAP, ap |
cepa.
N3o006paxkenue

Pacno3HaBarp Ha uyeprexax, pHUCYHKAaX, ONHUCBHIBATH IHpamMuuy,
opusMy, UWIMHApP, KOHyC, IIap, H300paxaTrb UX OT pYKH,
MOJeJMPOBaTh U3 Oymaru, IJIacTUINHA, poBoJiokuu Ap. IlpuBoauts
npuMepbl OOBEKTOB OKPYXAIOIIEro MHpPA, HMEIMHUX  (QOpMBI
Ha3BaHHBIX TEIL.

Hcnonb30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, PeOpO, IpaHb, OCHOBaHUE,
BBICOTA, PAJNYC U TUaMeTp, pa3BEPTKa.




IPOCTPAHCTBEHHBIX
buryp. [Ipumepsnt
pa3BEPTOK
MHOTOT'PaHHHUKOB,
IMHApPAa W KOHYCA.
[IpakTuueckast paboTa

«Co3manne  Mojelen
MIPOCTPAHCTBEHHBIX
buryp».

Ilousitne 00BéMa;
(3105050400051 U3MEpEHUs
00BéMa. O0BéM
MIPSIMOYTOJIBHOTO
napajuieienumnesa,

Ky0Oa, hopmynsl 00bEMa

N3yuath, uCHONB3YS  OKCHEPUMEHT,  HAOIIOACHUE,  H3MEpEHHeE,
MOJIETUPOBAaHUE, B TOM YHCJE KOMIBIOTEPHOE, U ONHUCHIBATH CBOICTBA
Ha3BaHHBIX TEJl, BHIABJIATH CX0/ICTBA H

pa3M4usa: MeXAy NUPAMUAOW W IPU3MOH; MEXAY

LHWIMHIPOM, KOHYCOM U ILIapOM.

Pacno3naBarth pa3BEPTKY napajvieienunesaa, Kyoa, mpu3Mbl, TUpaMUIbI,
KOHyCa, LMJIUHAPA; KOHCTPYMPOBATH JAaHHbIE Tela U3 Pa3BEPTOK,
cOo371aBaTh UX MO/IEJIH.

Co3naBaTb MOJeJM IPOCTPAHCTBEHHBIX QUryp (U3 Oymaru, IpOBOJIOKH,
TJIACTHJIMHA U JIP.)

HN3mepsaTs HA MoJeIsIX: JUIUMHBI pEOEP MHOTOTPAaHHUKOB,IMAMETP LIapa.
BeiBoauth  ¢gopmysny o00bEMa  NPAMOYTOJIHHOIO
napasuiesenunesa.

BoiuncasaTs nmo popmynam: 00bEM MPSMOYTOIBHOTO MapajiesenuIesa,
Ky0a; MCIOJIb30BaTh €AUHUIIBI U3MEPECHUS 00bEMA; BBIYUCIATH 00BEMBI
TE€J, COCTaBJICHHBIX M3 KyOOB, MHapasuleJeNHIeoB; pemaTh 3aJa4d ¢
peaIbHBIMU JIaHHBIMU

[loBTOpEHME,
CUCTEMaTU3aIus

0000I11IEeHHE,
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[ToBTOpEHUE OCHOBHBIX
HNOHATUH W  METOAOB
KYpCcOB 51 6 KIaccos,
00o61eHne "
CUCTEMAaTH3aLM
3HaHUU

BeruncaaTe 3HaYCHUS BBIPAKEHUH, COJEP)KALIUX HaTypaJbHBIE,
1eJIble, MOJIOKHUTEIbHbIE U OTPHUILIATENIbHBIE UNCIIA, OOBIKHOBEHHbIE
U JIeCATUYHBIE JpOoOM, BBINOJHATH NMPEOOpa3OBaHMUA 4YHCEN U
BBIPaKCHUM.

BbiOnpars, cmoco0® cpaBHEHHS  4YHCEN,  BBIYHCIICHM,
NPUMEHSATh CBOMCTBA apU(PMETUUYECKUX JAEUCTBUH Ui
palMoOHAIN3aLUH BBIYUCIICHU.




Pematpy 3agaum U3 peasbHON XU3HU, NMPHUMEHATh MaTeMaTHYeCKHe
3HAHUSA IS PELICHUS 3a0a4 U3 APYTUXIIPEIMETOB.

Pemats 3agaum  pasHbIMH cnoco0amMH, CpPaBHUBATh, BbIOHMPATH
CIoCco0bI pEIICHUS 3a/1a4u.

OcyuiecTBadgT  CAMOKOHTPOJIb  BBINIOJIHAEMBIX  JACUCTBUH W
CaMOTMPOBEPKY pe3yJIbTaTa BbIYUCICHHUI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170




OEJNEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

MHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO 00IIero oOpa3oBaHHUS: OHa OOecleuMBaeT H3y4eHHE JPYruX AUCHMIUIMH, Kak
€CTECTBEHHO-HAY4YHOI'0, TaK U T'YMaHUTApHOTO IMKJIOB, €€ OCBOCHHME HEOOXOJMMO HJsl MPOJOJDKEHHS O0pa3oBaHHS M B IOBCETHEBHOM  JKU3HHU.
Pazgute y  oOydarommxcss  HAy4yHBIX  MPEACTABICHUN O TMPOMCXOXKJIEHWH U CYIIHOCTH alreOpanyecKux aOCTpakiuii, Croco0e OTpaKeHHs
MaTeMaTHYeCKONH HAayKOW SIBJIEHUMH U MPOIECCOB B MPUPOJE M OOIIECTBE, POJIM MATEMAaTUYECKOIO0 MOJAEIUPOBAHUS B HAyYHOM IO3HAHUU U B IPAKTHKE
CrocoOcTByeT (GOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS W KauecTB MBIILIEHUS, HEOOXOAMMBIX JIIS a[alTallii B COBPEMEHHOM II(POBOM OOIIIECTBE.
N3yuenue anreOpbl oOecrieynBaeT pa3BUTHE YMEHHsS HAOMOJaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEUCTBUS U BBIBOJBIL, (OPMYyIHpOBaTh yTBepxkAeHUA. OCBOeHHE Kypca anredOpbl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOy4aloIIMXCsA: OHHM HCIOJIb3YIOT JEIyKTHUBHBIE W HHAYKTHUBHBIE pacCyXJeHUs, 0000IIeHe W KOHKPETHU3AlHUIO,
abctparupoBaHue u aHanoruto. OOydyeHue anredpe MpearnojaraeT 3HaYUTENbHBIM 0OBEM CAMOCTOSTEIBHON NEATENBHOCTH OOYJaroIIMXCs, MOATOMY
CaMOCTOATEJIBHOE PELICHHE 3aa SIBJIAETCS pealu3alueil 1esTeIbHOCTHOTO IPUHIIMIIA 00yUeHHs.

B cTtpykType mporpammel yaeOHOTO Kypca «Anredpay» ajsi OCHOBHOTO 00mmero oOpa3oBaHWsi OCHOBHOE MECTO 3aHUMAIOT  COJIEP)KaTeIIbHO-
METOJUYECKUE JINHUM:

«Yucna v BBIYUCIEHUS», «ANredpandecKue BIpAKEHU», «Y paBHEHUS U HEPABEHCTBAY,

«Dynkuuny. Kaxgas U3 3THX colepKaTeabHO-METOJMYECKUX JIMHUN pPa3BUBAETCSA HA NPOTSDKEHMM TPEX JIET U3Yy4EHUs Kypca, B3aUMOJICHUCTBYA C
IPYrUMH €ro JuUHUSAMH. B xozme wu3ydeHuss y4yeOHOro kypca oOydaroIMMCSi HPUXOJUTCA JIOTMYECKH pacCyXJaTh, UCIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIN sI3bIK. B CBSI3M ¢ 3TMM B mporpaMmy y4eOHOTo Kypca «Anredpa» BKIIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTUKH, IPEACTaBICHHbBIE BO BCEX
OCHOBHBIX pa3JiejlaX MaTeMAaTHYEeCKOro 00pa30BaHUs U CIIOCOOCTBYIOLIME OBJIAJICHUI0 00YyJalOIIMMUCS OCHOB YHUBEPCAIBHOIO MAaTEMATUYECKOTO SA3bIKa.
ConepxaTenbHON M CTPYKTYPHOM 0COOCHHOCTBIO yUEOHOTO Kypca «Anredpa» sSBIsETCAEr0 HHTEIPUPOBAHHbIN XapakTep.

Coneprxanue TMHAN «YHUCIa U BBIYMCICHUS» CIYKHUT OCHOBOM IS JaIbHEHIIIEro U3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUYaIOLIMXCS
JIOTUYECKOTO MBIIIIEHHs], (JOPMUPOBAHUIO YMEHUS I0Jb30BATHCS AITOPUTMAaMH, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MIOBCEJHEBHOM )KM3HU. Pa3BuTHE MOHATUSA O 4YMCIE€ HAa YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs CBS3aHOC PALMOHAIBHBIMU U HpPpAlMOHAIBHBIMU
qyuciaamMy, (GOpMUPOBAHMEM IPEACTABICHUIO NEHCTBUTENBHOM YHUCIIE. 3aBEpLICHHE OCBOCHMS YHCIOBOM JIMHUM OTHECEHOK CpeJHEMY OOLeMy
00pa3oBaHUIO.



Copnepxanue JByX anreOpandecKux JTUHUN — «AnreOpanuecKkue BBIPAKCHHS» U
«YpaBHEHUS] W HEPABEHCTBA» CIOCOOCTBYeT (OPMUPOBaHHIO Yy OOydYaIOMIUXCS MaTEeMAaTHYECKOrO ammapaTra, HEoOXOAMMOTO U PEIIeHUs 3a1ad
MaTeMaTHKH, CMEKHBIXIIPEIMETOB M MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTO 00I1eT0 00pa3oBaHus y4eOHBIH MaTepuai rpynmupyeTcs
BOKPYT PallMOHAILHBIX BRIPAKCHUN. AJIreOpa TEMOHCTPUPYET 3HAUCHUE MATEMATHKH KaK S3bIKa JIJISl TIOCTPOCHUS MAaTEeMATHYSCKUX MOJICIICH, OITMCAHMS
MIPOLIECCOB U SBJICHUH peaIbHOTO MHpa. B 3amauno0ydeHus aredpe BXOIAT TakKe JadbHEeHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHU ST, HEOOX0JTMMOTO, B
YaCTHOCTH, JIJISl OCBOCHHS Kypca HHPOPMATHUKH, U OBJIAJICHUE HaBBIKAMHU ICYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSs, CIIOCOOHOCTEHM K MaTEMAaTHIECKOMY TBOPUECTBY.

Conepxxannie (yHKIIMOHATBHO-TpaQUUECKOW JMHUW HAIIEICHO Ha TMOJYYeHHE OOYYaroIIMMHUCA 3HAaHMM O (YHKIUAX KakK BaKHEHIen
MaTeMaTH4YeCKOW MOJENU IS ONMUCAaHUS W UCCIEAOBaHUs Pa3HOOOpa3HBIX MPOIECCOB W SIBJICEHWW B Mpupoje u olmiecTBe. M3yuenwe marepuana
CrOCOOCTBYET PAa3BUTHIO Yy OOYYArONIUXCSl YMEHHS WCMHOJb30BaTh pa3jMYHbIC BBIPA3UTENbHBIE CPEICTBA S3bIKA MaTEeMaTUKH — CIIOBECHBIE,
CUMBOJIMYECKUE, TrpaduuecKkre, BHOCUT BKIIAJ B (POPMUPOBAHUE MPEJACTABIICHUH O POJTUMATEMATHKH B PA3BUTHH [IUBHIIN3AINN U KYJIbTYPBI.

CornacHo ydeOHOMY IaHy B 7-9 Kiaccax wH3ydaeTcs Yy4eOHBIM Kypc «Anredpa», KOTOPBIM BKIIOYACT CJIASAYIOMIUE OCHOBHBIC pa3eiibl
cojepxanus: «Yucna v BEIYUCICHUs», «ANreOpanvecKkue BBIPpAXCHUs», «YPaBHEHUS W HEPABEHCTBAY,

«DyHKIHN.

OOmee  4yuciIO  YacoB, PEKOMEHJOBAHHBIX UIs  u3ydeHuss  ydeOHOro  Kypca
«Anrebpa», — 306 wacoB: B 7 kimacce — 102 gaca (3 waca B Hememo), B 8 kiacce —102 gaca (3 waca B Heaenmo), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKXAHUE OBYUEHUSI7 KJIIACC
Yucya 1 BbIYUCIEHHUSA

JpoOu 0OBIKHOBEHHBIC U JCCATUYHBIC, TIEPEX0 OT OJHON (OpMBI 3anmucu Apobdei kapyroi. [loHsATHE parMOHATIBHOTO YMCiIa, 3alliCh, CPAaBHECHHE,
YIOPSIIOYMBAHNE PAIIMOHAIIBHBIX YKcesl. ApuMeTHYECKUe ACUCTBUS C pallMOHAIBHBIMK YUCIaMH. Pelienue 3a1a4 U3 peaibHOW MPAKTUKKH HA YacTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHBIM NOKa3aTeJIeM: OIpe/eieHre, TpeoOpa3oBaHue BHIPAKEHUI HA OCHOBE OIpEIeIeHUs, 3aMuch O0NbIIUX uncen. [IponeHTsl,
3aMuCh MPOIICHTOB B BUE IpoOM U IpoOU B BUE MPOICHTOB. Tpr OCHOBHBIC 3aJ]a4M HAMPOIICHTHI, PEIICHHUE 3a7a9 U3 PeaIbHON ITPAKTHUKH.

[IpumeHeHne NpU3HAKOB ASTUMOCTH, PA3JIOKEHUE HA MHOKHUTEIU HATYpaIbHBIX YHUCE.

PeanbHbIE 3aBHCMMOCTH, B TOM YHUCIIC IIPsAMast U oOpaTHask IPOMOPIIMOHAIILHOCTH.



Auaredpanyeckne BbIpaKeHUs!

IlepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IMEpEeMEHHOW. JlomycTuMmble 3HadeHUs IepeMeHHBIX. lIpencraBiieHHE 3aBUCHMOCTH MEXIY
BeIMYMHAMH B BHAe (Gopmynbl. Beraucnenus mo ¢opmymnam. [IpeoOpazoBanne OyKBEHHBIX BBIPA)KEHHUH, TOXKIECTBEHHO PABHBIC BBIPAYKEHHSI, IPaBHIIA
peoOpa3oBaHusl CyMM U TPOU3BEACHUH, MPaBUIIa PACKPHITHS CKOOOK M MPHBEICHHS ITOOOHBIX CIaracMpIX.

CBoiicTBa CTENEHU C HaTypaJIbHbIM IIOKa3aTEJIEM.

OpHowienbl u MHorouneHsl. CteneHb MHorowieHa. CioeHue, BBIUYMTAHUE, YMHOKEHHE MHOrowieHOB. DopMyiibl COKpaIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBbI M KBaJpaT pa3HocTH. DopMysa pa3HOCTH KBajpaTroB. Pa3iiokeHME MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs 1 HEPaBEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, [TpaBUiia IPeoOpa3oBaHus YpaBHEHUS, PABHOCUIBLHOCTh YPaBHEHUH.

JIuneiiHoe ypaBHEHUE C OJIHOM NMEPEMEHHOM, YMCIIO0 KOPHEN JIMHEHHOTO ypaBHEHMs, pellIeHUE JIMHEHHBIX ypaBHeHU. CocTaBieHHe ypaBHEHUH IO
YCIIOBMIO 3a/1auu. Pelenne TeKCTOBBIX 3a7ja4 C IOMOIIBIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs NEPEMEHHBIMHU M ero rpaduk. Cucrema JBYX JMHEHHBIX ypaBHEHUU C JIByMs NepeMeHHBbIMU. PelieHue cucrem
ypaBHEHUH CIIOCOOOMITOACTaHOBKHU. [IprMepsl pereHust TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHH.

D yHKUNHA

Koopaunara Touku Ha npsamoil. HucnoBbie MpOMexXyTKU. PaccTosiHue MexXay ABYMATOUYKAMH KOOPIUHATHOMN MIPSIMOA.

[IpssMmoyronpHas cucreMa koopauHat, ocu Ox u Oy. Abcumcca U OpJuHATa TOYKH Ha KOOPAMHATHOM MUIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHbBIX
dbopmynamu. Utenne rpadukoB peasbHbIX 3aBUcUMOCTel. [lonstue ¢pynkmuu. I'padux dynkiuu. CorictBa ¢yHkiuid. JlnneiHas ¢yHkus, e€ rpaduxk.
I'paduk pyukuuu y = |x|. [padudeckoe penieHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUIL.

8 KJIACC
Yucya 1 BRIYHCIEHHSA

KBagparueiii koperb u3 umcia. lloHstue 00 wuppamuoHaabHOM uucie. JlecaTuyHble MpUOMIDKEHHS WppalMoHANbHBIX uucen. CBoOWCTBa
aprupMETHYECKUX KBaJAPATHBIX KOPHEH M UX IPUMEHEHHUE K MPeoOpa30BaAHMIO YHCIOBBIX BRIPAKCHUHN M BRIYUCICHUSIM. J[eHCTBUTEIBHBIC YUCIIA.

CreneHb ¢ 1eJIbIM MToKa3atesieM U e€ cBoiicTBa. CTaHgapTHAs 3alMCh YKCa.

AnredOpanyeckue BbIpaskeHUst
KBampatHbplif TpEXuiieH, pa3lokeHHE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKHUTETH. AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO airedpanveckoin
npobu. Cnoxenue,

BBIYUTaHUE, YMHOXKEHHE, IeJIeHHe anreOpandeckux apooeil. ParimonansHblie BRIpRXKEHUAN UX TTPeoOpa3oBaHue.



YpaBHeHHS U HEpaBeHCTBA

KBamparnoe ypaBHeHue, ¢opMyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemienuwe ypaBHEHMId, CBOASIIUXCS K JUHEHHBIM H
KkBagpaTHbIM. [Ipocreiimue 1poOHO-paroHaIbHBIE YPaBHEHHUS.

I'paduueckas uHTEpHIpETAlMsl YPAaBHEHHI C IBYMs NMEPEMEHHBIMH U CHCTEM JMHEHHBIX YpaBHEHUH C IByMs MepeMeHHbIMH. [Ipumepsl pemeHus
CUCTEM HEJIMHEWHBIXYPABHEHHUM C IBYMs IIEPEMEHHBIMH.

Perrenne TekcTOBBIX 33124 aNreOpanduecKiuM CriocoOoM.

YucnoBsle HEpaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHON NepeMEeHHOW. PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEpPaBEHCTBA C OJHOU
nepeMeHHON. CUCTEeMBUIMHEMHBIX HEPABEHCTB C OJTHOM MepeMEeHHOM.

D yHKUUHA

[Tonstne pynkuuu. OOnacTb ONpeAenaeHUs] U MHOXKECTBO 3HAYEHUN (YHKIIMH.
CriocoObl 3a1aHust GYHKLIUH.

I'paduk pynkuuu. UYrenue cpoiicTB ¢pyHkIuu no e€ rpaguky. [Ipumepsl rpagukoByHKIINN, OTpakaloOLUX peabHbIE MPOIIECCHI.

OYHKIINH, OMICHIBAIONIHE TIPAMYIO H 06paTHYIO MPOTIOPIHOHATEHEIE 3aBUCHMOCTH, UX Tpaduku. ®ynkmun y = x%, y = X, y =\x, y=|x|. [paduaeckoe
penieHue ypaBHEHH U CUCTEM ypaBHEHHM. -

9 KJIACC
Yucsa v BbIYMCIEHUS

PannonanbHple uucia, HppalyoHANbHbBIE YHCIA, KOHEYHbIE M OECKOHEUHble JAecATUYHbIe ApoOU. MHOXKECTBO JEWCTBUTEIBHBIX YHCET,
NeMCTBUTENbHBIE YUCIIa KaK OECKOHEYHbIE JECATUYHbIC ApoOU. B3anMHO O/lHO3HAUHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JEHCTBUTEIBHBIX UUCEN U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHnue JEHCTBUTEIBHBIX qrced, apudmernyeckue JEHCTBUS C ACWCTBUTEIHHBIMU YHCIAMHU.

Pa3smepbl  OOBEKTOB  OKPYXKAIOWIErO0  MHUpa,  JUIMTEIBHOCTh  MPOIIECCOBB OKPY)KAIOIIEM MHUPE.

[Tpubmmk€HHOE 3HaYCHHE BETUYMHBI, TOYHOCTH Npuonmxkenus. Oxpyrienue uncen. [Ipukuaka u oleHka pe3yabTaToB BHIYMCICHUI.

YpaBHeHNns1 1 HEPABEHCTBA
JIluneliHoe ypaBHeHHe. PelieHue ypaBHEHM, CBOAAIMXCA K JMHEWHbIM. KBagparHoe ypaBHeHue. Pemenue ypaBHEHHMH, CBOAAIIUXCA K
KBaJIpaTHbBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pellieHns ypaBHEHUN TPETbER U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.
Pemienue 1poGHO-paIlMOHANIBHBIX YpaBHEHHH. Pelienne TeKCTOBBIX 3a1au alre0pandeckuM MeTOIOM.
VYpaBHeHHEe ¢ IBYyMsl EPEMEHHBIMH U €ro rpaduk. Pemienue cucrem AByX JIMHEHHBIX ypaBHEHMH C IByMs IepeMEHHbIMU. PerieHune cucreM IBYX
YPaBHEHUH, OJTHO



13 KOTOPBIX JIMHEHHOE, a APYroe — BTOpoil crenenu. I paduyeckas nHTepOpeTanys CUCTEMbl YpaBHEHHIA € IBYMs IT€PEMEHHBIMU.

Pemienne TekCTOBBIX 3a/1a4 anredpandeckuM criocodom.YncaoBeie HEpaBEHCTBA U MX CBOMCTBA.

Pemrenne nuHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHON. Penienne cucreM JIMHEHHBIX HEPaBEHCTB C OJIHOM IepeMeHHOM. KBagpaTHble HEpaBeHCTBaA.
I'paduueckas mHTEpIIpETAIIUS HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS TIEPEMEHHBIMH.

DyHKUUHA
KBanparuunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapaboia, koopAMHATHI BEPIIMHBINTAPaO0IIbl, OCb CHMMETPHUH 11apadoIbl.

2 _
Tpaduxn Qymcumii: y = £x, y= £x+b, y= ", y=x’y= x, y = x|,
X
U UX CBOIICTBA.

YucoBblie N0CI€10BATEILHOCTH H IPOTrPeccuu

[ToHsaTHE YNCIOBOM MOCIETOBATEIILHOCTH. 3a/IaHUE MOCIEA0BATEIILHOCTH PEKYPPEHTHON (HOPMYIION B (OPMYIIO #-TO YiIeHa.

Apudmernueckas U reomerpuueckas nporpeccuu. GopMyinbl n-ro WieHa apuPMETHUECKON M reoOMEeTpUYECKON MPOrpeccuii, CyMMbI MEpPBbIX 7
YJIEHOB.

N3obpaxenue 4wieHOB apru(pMETHUECKON U T€OMETPUUECKOM POTPECCHI TOUKAaMHU Ha KOOPJIWHATHOM MIOCKOCTH. JIMHEHHBIA M SKCITOHEHIIUATbHBII
poct. CII0)KHbBIE TPOIECHTHI.

INPEJIMETHBIE PE3YJIbTATBI

[IpenmeTHbie  pe3yabTaTbl  OCBOEHHUS ~ MporpamMmbl  y4eOHOTO  Kypcak KOHIy oOydeHus B 7 KJjacce:

Yucya 1 BRIYHCIEHHUSA

BrInonHsATE, coueTas yCTHbIC U TUCbMEHHBIC TTPUEMBI, apu(IMETHUUECKHE TCHCTBUSIC PAIlMOHAIBHBIMU YHCIaAMHU.

HaxonuTh 3HaYeHHs YHUCIOBBIX BBIPAKEHUH, NMPUMEHATH PAa3HOOOpa3HbIE CHOCOOBI MU MPUEMBI BBIYMCICHUS 3HAYEHUH JIPOOHBIX BBIPAXKEHUH,
coJiepXKaniux OOBIKHOBEHHBIC M JICCATHYHBIE APOOH.

[lepexonuTes OT oaHOHM GOpPMBI 3alUCU YHceNn K Jpyroi (mpeoOpa3oBbIBATH JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUYHYIO, B YaCTHOCTUB OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHMBATh M YIOPSIOYMBATh PallMOHANbHBIE yncna. OKPYIIsTh YUCIA.

BBINOMHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAUYEHWHM YHMCIIOBBIX BbIpaXKEHHU. BBINONMHATH NEHCTBHUS CO CTENEHSIMH C
HaTypaJbHBIMU MMOKA3aTEISIMU.

[IpuMeHsTh IpU3HAKU IETUMOCTH, Pa3JI0KEHUE HA MHOYKUTENIN HATYpaJIbHbIX YUCEN.



Pemate 1IpakTUKO-OPMEHTHPOBAHHBIE 3a/]aud, CBSA3aHHBIE C OTHOLICHUWEM BEJIMYMH, MPOINOPLHUOHAIBHOCTBIO BEJIWYMH, IPOLICHTaMH,
MHTEPIPETHUPOBATh PE3YJIbTAThl PEUICHUS 33]]a4 C YYETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHU s
Hcnonp3oBarh anreOpanyecKyl0 TEPMHHOJIOTHIO W CHMBOJHKY, MPUMEHSTH €€ B MPOLIECCe OCBOCHHS YIeOHOTO MaTrepHara.
Haxonuth 3naueHusi OyKBEHHBIX BBIPAXXEHUN MPU 33JaHHBIX 3HAUCHHUSIX TEPEMEHHBIX.
BrinonHsaTe mpeoOpazoBaHus 1IEI0TO BRIPAKEHUSI B MHOTOWICH MPUBEICHUEM TOI0OHBIX CIIaraéMbIX, PACKPHITHEM CKOOOK.
BrinonHsATs yMHOKEHHE OJHOUYJICHA HA MHOTOYJIEH M MHOTOWIEHA Ha MHOTOYJIEH, MPUMEHSTh (hOPMYITbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyiiecTBIATh Pa3ioKEHHE MHOTOYWICHOB HAa MHOXHUTEIH C TOMOIIBIO BBIHECEHHS 32 CKOOKM OOIIEro MHOXKUTENsS, TPYMIUPOBKHU CIAaracMbIX,
MIpUMEHEHUsT POPMYJT COKPAIIEHHOTO YMHOKCHHS.
[IpuMensTh TpeoOpa3oBaHUsI MHOTOWICHOB JJIsi PEIICHUs Pa3IMYHbIX 3a/ladU3 MaTEeMAaTUKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHON TTPAKTUKH.
Hcnons30BaTh  CBOWCTBA CTEMEHEW C  HATypalbHBIMH  TOKa3aTESIMU JUTsl MPEeoOpa30BaHMUs BHIPAKCHUM.

YpaBHeHUsI 1 HEPaBEHCTBA

Pemrate nuHeiHbIE ypaBHEHMS C OJHOW NEPEMEHHOM, IPUMEHSS MTpaBUia MEPEeX01a0T UCXOIHOTO YPABHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs,
ABJISIETCS JIM YNCIIO KOPHEM YPaBHEHHS.

[TpuMensTh rpaduyeckre METO bl IPU PEIICHUH JTMHEWHBIX YPaBHEHUH U UX CHCTEM.

ITonGupath mpuMepbl ap YUCEN, ABISAIOINXCS PELIEHUEM JTMHEHHOIO YPaBHEHUSIC IBYMS IIEpEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH IpaUK JMHEHHOIO ypaBHEHHs C JBYMs IE€PEMEHHBIMH, IMOJB3YSICh T'papUKOM, NPUBOIUTH NPUMEPHI
PEILIECHNS YPaBHEHUS.

Pemate cuctembl JBYX IMHEHHBIX YpaBHEHUH ¢ IBYMs IEPEMEHHBIMH, B TOM YHCIIErpa(QUUIEcKH.

CocraBisATh M pemiaTth JIMHEHHOE YPaBHEHHME WJIM CUCTEMY JIMHEHHBIX YPABHEHMI IO YCJIOBHMIO 3aJa4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4CHHBIN Pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIME 33aJaHHBIM KOOpAWHATAM, JY4d, OTPE3KH,  HWHTEpBabl,  3allMCHIBAThH
YHCIIOBBIE MPOMEXKYTKH Ha alreOpandeckoM s3bIKe.

OtMmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJIUHATaM, CTPOUThIrpaduKu TUHEUHBIX QyHKIHH. CTpouth rpaduk QyHKUUU y =
|x].



OnuceiBaTh ¢ TOMOIIBIO (YHKIMA M3BECTHBIC 3aBUCUMOCTH MEXKIY BEITUYHMHAMH: CKOPOCTh, BPEMs, PacCTOSHUE, IIeHA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHune QyHKIIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tornmath rpaduveckuii crocod MpeacTaBIeHus M aHaIM3a HH(POpPMaIUK, U3BJIEKaTh U HHTEPIPETHPOBATH HHPOPMAIINIO U3 TPAPUKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM.

[IpenmMeTHBIE pe3ynbTaThl OCBOSHMS IPOTpaMMbl yU€OHOTO Kypca K KOHIly oOy4ueHHs B 8 KJjiacce:

Yucaa v BLIYMCTIEHUA

Hcnonp30BaTh HavalbHBIE MPEICTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCEN ISl CPaBHEHMs, OKPYIJICHHS W BBIYMCICHUN, H300pa)kaTh
JNENCTBUTEIIBHBIE YMCIIA TOYKAMH Ha KOOPJAWHATHOM MPSIMOM.

[IpuMeHsTh MOHSATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTHh KBAJpPAaTHBIE KOPHH, HWCIOJB3yd MPH HEOOXOIUMOCTH KaJbKYISITOP,
BBITIOJTHATH TIPE0Opa30BaHUsI BRIPAKEHUH, COJIEPIKAINX KBAIpaTHBIE KOPHU, UCIIOJIB3YsS CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIITUX U MATTBIX YUCEN C TIOMOIIBIO JECATUYIHBIX Ipo0Oei u cTteneneit yucna 10.

Anredpanyeckue BbIpasKeHUsl

[IpuMeHSTh MOHATHE CTENEHHU C IIeJIbIM [M0Ka3aTesIeM, BBITIOIHATH NPEoOpa30BaHUIBBIPAKEHHUN, COIEPIKALIUX CTETICHH C LEJIBIM MOKa3aTelIeM.

BoinmonuaTe TOKJIECTBEHHbBIE npeoOpa3oBaHus palMOHATILHBIX BBIPAXEHUI HA OCHOBE MPAaBWJI JEHCTBUN HAJl MHOTOWICHAMHU U
anreOpanvdecKuMu IpoOsMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[Ipumensats  npeoOpa3oBaHUs BBIPOKEHUN  JUIs  pelieHHus]  pa3jMuHbIX  3a/la4yi3 MaTeMaTHKHU, CMEKHBIX [IPEIMETOB, U3 PEAIbHOM
MIPAKTUKU.

YpaBHeHNsI U HEPABEHCTBA

Pemarsn J'IPIHefIHLIe, KBAaJApPATHBIC YPABHCHHUA U PALIMOHAJIBHBIC YPABHCHUA, CBOAAIIUCCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPECMCHHBIMU.

HpOBOI[I/ITB HpOCTCﬁH.IPIC HCCIICOOBAaHUA ypaBHCHI/Iﬁ U CHCTEM ypaBHeHHﬁ, B TOM 4YHCIIC C MNPHUMCHCHHCM Fpa(bI/I‘{eCKI/IX HpeI[CTaBJIeHI/Iﬁ
(YCTaHaBJ'II/IBaTB, HUMECT JIM YpaBHCHUC UJIU CUCTCMA ypaBHeHI/Iﬁ pemcHusd, €CJIiu HMCECT, TO CKOJIBKO, U Hpoqee).

Hepexom/nb OT CIIOBECHOU (I)OpMy.]'II/IpOBKI/I 3aJaud K eé anre6pa1/1qec1<0171 MOZCIIU C MOMOIIBKO COCTABJICHUA YPABHCHUA WM CHUCTCMbIL
ypaBHeHHﬁ, HUHTCPpHUPECTUPOBATE B COOTBETCTBUHU C KOHTCKCTOM 3aavuun HOHy‘leHHHI\/’I pe3yibTar.

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB JIs1 CPABHCHU A, OLICHKH, pemaTBHHHeﬁHBIe HCPAaBCHCTBA C OJTHOM nepeMeHHoﬁ N UX CUCTCMBI, JaBaTb
rpa(pnquKon HWIUTIOCTpAlUI0 MHOKECTBA peHleHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.



DyHKUUHA

[TornMaTh ¥ UCHONB30BATh (YHKIMOHAIBHBIC MOHATUS U S3BIK (TEPMHHBI, CUMBOJHMUYECKUE O0O03HAYEHUS), ONPENENATh 3HAYeHUE (YHKIHH I10
3HAYCHHUIO apTyMEHTa, OTIPENIENATh CBOMCTBA (QYHKIUH 110 €€ TpaduKy.

CtpouTsb rpaduku 371eMeHTapHBIX GYHKINUN BUAA:

k —_
y=—,y=x% y=xy=1x y=

x
o e€ rpaduky.

, ONUCHIBATh CBOMCTBA YMCIIOBOW (DYHKIUU

[IpenmMeTHBIE pe3ynbTaThl OCBOSHMS IPOTpaMMbl yU€OHOTO Kypca K KOHIly oOy4yeHHs B 9 KJjiacce:

Yuca 1 BLIYHCIEHUS

CpaBHUBATh W yIOPSA0YUBAThH PAlMOHAJIBHBIE U UPPALIMOHATIBHBIC YUCIIA.

BrimonasaTe apudmeTndeckue OEHCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETash YCTHBIC M TMHUCHMEHHBIC TPUEMBI, BBIMOJIHATH BBIYHUCICHHUS C
HppaAlMOHAIBHBIMU YMCIIaMU.

HaxonuTh 3HaueHMs CTENEHEH C [EeIbIMU TOKA3aTENsIMHU M KOPHEHN, BBIYUCIISATh 3HAUEHUS YHCIOBBIX BBIPAKEHU.

OKpyrisTh NEUCTBUTEIIbHBIE YUCIIA, BBITOJHATh NPUKUAKY PE3YIbTaTa BEIYMCICHUN, OLIEHKY YUCIOBBIX BBIPAKEHU.

YpaBHeHNs] U HEPABEHCTBA

Pemats nuHeiiHbIe U KBaJpaTHBIC YPAaBHEHUS, YPABHEHHUS, CBOASAIIMECS K HUM, IPOCTEUIIINE TPOOHO-pAllMOHATIBHBIC YPaBHEHHUSI.

Pematp cucteMbl OBYX JIMHEHHBIX ypaBHEHHUIl C ABYyMs MEPEMEHHBIMU M CHUCTEMBbl JBYX YPaBHEHMH, B KOTOPBIX OJHO ypaBHEHHUE HE SBIISETCS
JINHEHBIM.

Pemarp TekcToBble 3amaud anreOpanvdeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHHUS YPAaBHEHHS HIIM CHCTEMbl [IBYyX YypaBHEHUH C JByMS
MIePEeMEHHBIMHU.

[IpoBomuTh mpocTeilMe HCCIEAOBaHUS ypaBHEHUNW M CUCTEM YypaBHEHUH, B TOM UHCJIE C MPUMEHEHHEM TIpaduuecKux MpeacTaBICHHIA
(ycTaHaBnMBaTh, UIMEET JIM YPABHEHUE WIIM CUCTEMA YPAaBHEHUHN PEIIeHUs, €CIIM UMEET, TO CKOJIbKO, U IpoUee).

Pematp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pPEIICHHE HEPABEHCTB Ha YHUCIIOBOUM MpSMOM, 3alMUCBHIBATH pEIICHHUE C
MTOMOIIBI0 CUMBOJIOB.

Pematp cuctemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBAJPaTHOE HEPABEHCTBO, H300pa)KaTh PEIICHHWE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alMChIBaTh PEIIEHUE C TOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NP PEILICHUN Pa3IUYHbIX 3a/1a4.

DyHKUUH
Pacrno3naBath GbyHKIIN M3YyUYEHHBIX BunoB.  [lokasbIBaTh CXEMaTUYeCKH pACHOJIOKEHHEe Ha  KOOPAMHATHOM  IUIOCKOCTH
rpa¢pukoB (yHKUMH Bupa: y = #£X,



/& J—
y=fx+b, y= Ty=ax’*+bx+c, y= x>, y= x, y=|x| B 3aBucumoctu
x
OT 3Ha4YEHUH K03(P(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIHIA.



Ctpouth W wH300paxaTh  CXEMaTHYECKU rpadpuKkd  KBaJApaTHYHBIX (byHKIIMI,0MUCHIBATh CBOMCTBA KBaAPATHYHBIX (PYHKIUH O X
rpadukam.

Pacnio3naBate  KBaJpaTHUHYIO ¢byakuuioo 1o  Qopmyne, TPUBOAWUTH  NMPHUMEPHl KBAaJApaTHYHBIX (YHKIMHA W3 peanbHON JKU3HHU,
(bU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H IPOrpeccuu
Pacrnio3HaBate apupMeTHYECKyI0 U TEOMETPUIECKYIO MTPOTPECCHH TIPH Pa3HBIXCIIOCO00aX 3adaHusl.
BEIMONHATE BRIYHCIICHUS C HCTIOB30BaHUEM (POPMYII N-T'0 YieHa apu(METHIECKONN TeOMETPUIECKOI POTPECCHii, CyMMBI MIEPBHIX N WICHOB.
N300pakaTh 4IeHBI OCIE0BATEIEHOCTH TOYKAMHU Ha KOOPIMHATHON TIIOCKOCTH.
Pemrate 3amaum, CBsS3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTSIMHA, B TOM YHCJIE33Ja4d U3 PEaJbHOU KU3HU (C MCTOIBb30BAaHHEM KAIbKYISATOPA,
U (POBBIX TEXHOJIOTHH).
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PanmoHnanbHbIE YKciIa

yncna. Apudmernyeckue
JIEACTBUSA

c panroHaIbHBIMHU
YUCIIaMH. CpaBHeHue,
YIOPSIOYMBAHNE
palMoOHAIBHBIX YHCEIL.
CreneHpb

C  HaTypaJlbHBIM
MOKa3aTeJeM.

Pemienne  OCHOBHBIX
3amay Ha Ipoow,
MPOLIEHTHI
U3  pealbHOMU
PAKTHKU.
[Ipu3zHaku
pa3IoKEeHUs
Ha MHO>KUTEIH
HATypaJIbHBIX YUCEIL.

JCINMOCTHU,

00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.

CpaBHUBATh M YHNOPSA0YHUBATH [JpPOOM, TIpeoOpa3oBBIBAs IMIPH
HEOOXOJAUMOCTH JCCATUYHBIC IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC
B JICCSITUYHBIC, B YACTHOCTH B OECKOHEUYHYIOJIECATHUHYIO JPOOB.

IIpumensaTs pa3HoOOpa3Hble CHOCOObI W NPHEMBI
BbIYMCJICHUS 3HAYECHU I APOOHBIX BbIpaKeHMH,
coliepXKanuXx OOBIKHOBEHHBIE H  JIECATUYHBIE JPOOH:

3aMEHSTD MPH HEOOXOTUMOCTH ACCITHIHYIO APOOh

OOBIKHOBEHHOU 1 OOBIKHOBEHHYIO JECSTHYHOM, MPUBOINUTH BBIPAXKEHHE K
dbopme, Hambosee yAOOHOW [UIsi BBIYMCIICHHUM, NPEoOpa30BHIBATH
IpoOHbIE BRIPAXKEHHS] HA YMHOXKEHHUE U JeJICHUE ECATHUYHBIX ApoOen K
JNEHCTBUAM C LIETBIMUA YUCIIAMU.

I[IpuBoauTh 4ucji0Bble W OyKBeHHble NpPHMepPbI CTENEHU C
HATypaJlbHBIM  [OKa3aTeleM, OOBSCHSS 3HAYeHUS OCHOBAHUS
CTENEHH U MOKa3aTessl CTENEeHH, HaXOAUTh 3HAYEHHs CTeNeHel Buaa

a" (a — moboe parmoHaIbHOE YUCIIO, 71 — HaTypallbHOE YUCIIO).




PeannHBIE  3aBUCHUMOCTH.
[Ipsmas u  oOparHas
MPONOPLIMOHATIBHOCTH

IToHMMATh CMBICT 3aIIMCH OOJIBIINX YHCEN C TOMOIIBIO IECITUYHBIX
npobeit u creneHed uucna 10, NMpUMEHSITP UX B peaJbHBIX
CUTYaIUsX.

IIpumeHsITH [NpU3HAKU JIEIUMOCTH, pA3JOKEHUS HA MHOXKUTEIH
HaTypaJIbHbIX YHUCE.

Pematp 3agaum Ha YacTH, NPOLEHTHI, IMPOIMOPLUHU, HA
HaxoXJIeHHe ApoOu (MPOIeHTa) OT BETUYNHBI U

BEIMYMHBI 1O €€ apoOu (IpoueHTy), ApoOH (MpOILEeHTa), KOTOPHIH
COCTaBJISI€T OJIHA BEJINYMHA OT JIPYTou.

I[IpuBoauTh, pa3doMpaTrb, OLEHMBATH pA3IMYHBIC PEUICHUS, 3aIHCH
pelLIeHNI TEKCTOBBIX 3a4a4.

PacnozHaBaTh M OOBSICHATH, ONUPAsCh Ha OINpeAeNeHUs, MPSIMO
IPONOPLUUOHANIbHBIE M O00paTHO MPONOPIHMOHAIBHBIE 3aBHUCUMOCTH
MEX1y BEIMYMHAMH;, NMPUBOAMTH NPHUMEPbI ITHUX 3aBUCUMOCTEH W3
pearbHOr0 MHpa, U3 APYTUX YUEOHBIXIIPEIMETOB.

Pemiath  NpakTHKO-OPUEHTUPOBAHHbIE 3a7ayd Ha  JpooOH,
IPOLIEHTHl, TMPAMYHO M  OOpaTHYH0 IMPONOPLUOHATIBHOCTH,
IPONOPLUN




AnreOpanveckue
BBIPAKCHUS

27

bykBenHbIE
BBIPAKCHUS.

[IepemeHnHsIe.

Honyctumsle
3HauEHUs

IIEPEMEHHBIX.

DOopMyIIBL.

OBanagers  anreOpanvyeckoil TEPMHUHOJOTMEN W CHUMBOJIMKOM,
NPUMEHATh €& B IIPOIECCE OCBOCHUS Y4eOHOro MaTepHaa.
HaxoauTh 3HaueHuss OyKBEHHBIX BBIPDAKEHUN IMpPU  3aJaHHBIX
3HaUEHUAX OYKB; BBINOJIHATH BHIYMCIEHUS 1O (hOpMYyJIaM.

BbInoyHATL 1peoOpa3oBaHUsl LIEJIOTO0  BBIPAKEHUS B
MHOTOYJIEH NPUBEACHUEM II0JIOOHBIX ClIaracMbIX,

packpbITHEM CKOOOK. BBINOIHATH YMHOKEHUE OHOWIECHA




[IpeoOpazoBanue
OYKBEHHBIX  BBIPAXKEHUH,
packpeiTie  CKOOOK U
NpUBEJECHUE  TOJOOHBIX
cllaraeMbIX.

CBoOiICTBa CTENEHH C
HaTypaJbHbIM
MOKa3aTeJIeM.
MHOrousieHsl.
Crnoxenue,

BBIYMTAHUE,

YMHOKEHHUE
MHOTOYJICHOB.

Dopmybl
COKpPaiEHHOTO
YMHO>KEHHUSI.
Paznoxenue
MHOTOYJIEHOB Ha
MHO>KUTEIH

Ha MHOTOWIEH U MHOTOYIEHA Ha MHOTOWICH, IPUMEHATh
dbopmynbl KBaapaTa CyMMBI M KBajapaTa pasHocTu. (OQcCyliecTBJIATH
PAa3JI0KCHUEC MHOTOYJICHOB HAa MHOXXUTCIIN HyTCM BBIHECEHUS 3a CKOOKH|
o0mIero MHOXXHTEIsl, MPUMEHEHHs (OPMYIBI Pa3sHOCTH KBaJpaTOB,
bopMys COKpaIEHHOTO YMHOXKEHUS.

I[IpumensiTp npeoOpa3oBaHME MHOTOWIEHOB JJIsi  pElIECHUs
Pa3siIM4HbIX 3ada4 W3 MATCMATHKHU, CMCXKHBIX HOpPCIMETOB, U3
peaIbHOM IPAKTUKH.

3HAKOMHUTBCS ¢ UCTOPHUE Pa3BUTUSI MATEMATHKHU




YpaBHEHHUs U HEPABEHCTBA
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VYpaBHeHue, [paBuIIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUIIBHOCTh
YpaBHEHUM.

JIuneliHoe ypaBHEeHUE

Pemiate JMHENHHOE ypaBHEHHE C OJHOW IEPEMEHHOM, NMPUMeEHSAA
NpaBWJIa Iepexoa OT MCXOAHOIO YPaBHEHMsS K PaBHOCHUIBHOMY
emy Oouiee mpocroro Buja. IIpoBepsiTh, ABIAETCS I KOHKPETHOE
YHUCJI0 KOPHEM ypaBHEHMS.

IMopOupaThs nmpuMepbl Nap YKUCEN, SBIISIIOMIUXCS PELIEHUEM JIUHEHHOTO
YPaBHEHUS C JBYMS IIEPEMEHHBIMU.




C OJHOW IIEPEMEHHOM,
pemenne JIMHENHBIX
YpaBHEHUH. Pewenune
3a1a4 c IIOMOILIBIO
YpaBHEHUM.

JIuneliHOe ypaBHEHHE C
JIBYMsI T€PEMEHHBIMU U
ero rpaduk. Cucrema aByx
JMHENHBIX YypaBHEHUH C

ABYMS ICPEMCHHBIMU

CTpouth B KOOPAWHATHOM IUIOCKOCTH Tpaduk JHMHEHHOTO
ypaBHEHHS C JABYMsI NIEPEMEHHBIMH; TOJB3YSICh TpaduKOM,
NPUBOAUTH NIPUMePHI PEIICHUs YPaBHEHHUS.

HaxoauTh pelieHue CHUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUN C JBYMsI
IIEPEMEHHBIMHU.

CocraBisiTb M pemiaTb YpaBHEHHE WM  CHCTEMY
YpPaBHEHUH IO YCIOBHUIO 3a/aud, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/J1a4M NOJIy4ECHHBINPE3YyIbTaT

Koopnunatsl
OyHKINU

n

rpadukH.

24

Koopaunara Touku

Ha TnpsMoi. YwucioBsie

IIPOMEXKYTKHU.
Paccrossnne  mexnay
JIBYMS TOYKaMHU
KOOPJMHATHOMN

MIPSIMOM.
[IpsimoyroneHas
cucTeMa KOOPAMHAT Ha
IJIOCKOCTH.

[Ipumepsr  TpaduKoB,
3aJlaHHBIX HOPMyIaMU.

N300paxkaTh Ha KOOPAMHATHOW MNPAMOM TOYKH, COOTBETCTBYIOILIHE
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alMChIBATh UX
Ha anreOpanyecKoM SI3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 33JlaHHBIM
KOOpJMHATaM; CTPOUTh TpaQUKud HECIOKHBIX 3aBHCHUMOCTEI,
3aJJaHHBIX (OpMyIaMH, B TOM YHCIe

C TIOMOIIBIO MU(PPOBBIX JTAOOPATOPHIA.

IIpumeHsaTh, H3y4YaTh MNPEHUMYLIECTBA, HHTEPIPETHPOBATH
rpaduueckuii crnoco0® MpeACTaBiICHHS M aHalIM3a pPa3sHOOOpazHOM
YKU3HEHHOU HH(OpMAaILIHH.

OcBauBatrh TOHATHE (YHKUIUH, OBJIAJEBaTh
(YHKIIMOHATBHON TEPMHUHOJIOTHEH.

Pacno3snaBaTh nuHelHyO QyHKIUIO y = kX + b,




Urenue  rpaduxoB ONMCHIBATH €€ CBOWCTBA B 3aBUCHUMOCTHU OT 3HAYeHUI K03 (PpPULIneHTOB K
peabHbIX ub.
3aBUCHUMOCTEH. Crpouth rpaduxkm nuHeHONW (yHKIMK, GyHKOIIH y =| Xx|.
[TonsiTue GbyHKIHH. Hcnoab3oBaTth nM(POBBIE pecypehbl s MOCTPOCHHS TpaduKOB
I'padux GbyHKINN. (GyHKIUI 1 U3ydeHHs] KX CBOMCTB.
CaoiicTBa (byHKIMH. [IpuBOIUTE NpUMEPHI TMHENHBIX 3aBUCUMOCTEN B PEaJIbHBIX IPOLECCAX
JInnelinas GyHKIMS. U SIBJICHUSX
[Toctpoenne  rpaduka
JMHENHON QYHKIINU.
I'paduk pynkuun
y=lx|

[ToBTOpEeHME M 0000IIEHNE [ToBTOpEHME Bpi0uparb, NpUMEHATH OLEHHUBATH CIHOCOOBI CpPAaBHEHUS YUCEI,

OCHOBHBIX TIOHITHMN H
METOJIOB Kypca

7 xiacca, 00001IeHNE
3HAHUI

BBIYUCIICHUH, MPe0Opa30BaHUI BBIPAKECHUM, PEIIICHUS YpaBHEHUH.

OcymiecTBIsITb  CAMOKOHTPOJIb  BBINOJHAEMBIX  JEHCTBUH U
CaMOTIPOBEPKY pe3ynbrarta BBIYHCIICHUH, npeoOpa3oBaHui,
MOCTPOCHUM.

Pematp 3amaun U3 peanbHON KU3HU, NPUMEHSITh MaTeMaTHUYeCcKHe|
3HAHUA JUTS pelIeHus 3a7a4 U3 APYrUXIPeIMETOB.

Pemiath TeKkcTOBbIEe 3aJa4d, CPaBHUBATh, BbLIOMPATH CHOCOOBI
pelleHus 3a/1a4u

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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KBagparHbsle KOpHU

yucna. llonstue 00
UPPAIIOHATTLHOMYHCIIE.
JecsTuunbie
MPUOTMKEHUS
HPpaIMOHATEHBIX
quCell.
JleicTBUTENBHBIS
yucna.  CpaBHeHue
NEUCTBUTEIbHBIX
YUCE.

YpaBHeHue Buaa

x> = a. CgoiicTBa
apuMETHICCKUX
KBaJIpaTHBIX  KOpHEH.
[IpeobpazoBanue
YUCJIOBBIX BBIPAKCHUH,
coiepKaIIux
KBaIpaTHbIE KOPHHU

apu(METUUIECKOTO KBAJPATHOTO KOPHSI.

IIpuMeHATH OTEpalvio U3BJICUYCHHS KBAJAPATHOTO KOPHS U3 YMCIIA,
HCMOJb3ysl TIPH  HEOOXOIUMOCTH KaJbKYJATOP. OueHuBaTrhb
KBaJIpaTHbIE KOPHH IIEJILIMU YHCIIAMH U IECATUYHBIMU IPOOSIMHU.
CpaBHUBATh M YNOPSIAOYHUBATH pAINHOHAIBHBIE U
UppallMOHANIbHBIE  YHWCJIA, 3allMCaHHbIE C  IOMOIIBIO
KBaJIPaTHBIX KOPHEN.
HccienoBaTh ypaBHEHHE X° =
npuOIKEHHBIE KOpHU ipu a > 0.
HccienoBatb CBOMCTBA KBAJAPATHBIX KOPHEW, MPOBOAS YHCIOBBIE
AKCIIEPUMEHTHI C UCTIOIB30BAHUEM KATBKYIATOPa(KOMITBIOTEPA).
Jloka3piBaTh CBoOcTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH;
NPUMEHATh WX Ui TpeoOpa3oBaHUs BBIpAKCHHH. BBINOJHATH
npeo0pa3oBaHusi BBIPAXCHUH, COJEP)KAIIUX KBAJApPaTHBIC KOPHH.
BripakaTh iepeMeHHbBIC

13 TEOMETPUUCCKHUX U (PU3MIecKuX (popmyi.

BpI1yuciaaTh 3HAYEHHS BBIPaKCHHH, coJieprKaImux
KBaJIpaTHbIE KOPHHU, HCIOJB3YS TMpU HEOOXOAUMOCTHU
KaJIbKYJISATOP.

d, HaXOAUTb TOYHBLIE H




Hcnonb3oBarh B X0J€  peUleHMs  3a1ad  3JIEMEHTapHbIE
IPEJICTaBJICHUS], CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUSIMUBEIINYHNH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

Uucna W BBIUKUCICHUS.
Creneun C LETBIM
HOKazaTelIieM

Crenenp ¢ IIENBIM
ITOKAa3aTeJIEM.
CrannapTtHas 3aIUCh
qHpcna.

Pa3mepsl 00BEKTOB
OKpY’KaroIero Mupa (ot
AJIEMEHTAPHBIX YaCTHUII
0  KOCMHUYECKHX
00OBEKTOR),
IUIATEILHOCTD
MIPOIIECCOB

B OKPYXXAIOIIEM MHpE.
CBolicTBa CTEICHH

C LIEJIBIM TI0Ka3aTeneM

@®opMyJIHPOBAaTHL  ONpedejeHUe  CTENEeHH C  IEeJbIM
MOKa3aTeJIeM.

IIpeacTraBiasaTh 3aMUCh OOJBITUX U MAJIBIX YUCEI

B CTaHJAAPTHOM BHUIC. CpaBHI/IBaTl) Yucijia 1 BCJIIMYHNHBI, 3alIHCAHHBIC
¢ ucnoJib3oBanueM crenenu 10.

Hcnoan3oBaTh 3amuch YHcEd B CTaHJApTHOM BHUAC IJIA
BBIpXXEHUS Pa3MepPOB 0OBEKTOB, NTUTEIHLHOCTHITPOIIECCOB B
OKPYXKaIOIIEeM MUpE.

DopMyJHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOI (popme

Y WITKOCTPUPOBATH NPHUMEPAMM CBOMCTBA CTENEHU C LEIBIM
MIOKa3aTeJIEeM.

IIpuMeHSITH CBOIiCTBA CTENICHU AJIA MPE0Opa30BaHUS BBIPAKECHUH,
COJIepKalIUX CTEIEHH C LIEJIbIM 0Ka3aTeseM.

BoInoHATSH 1eiicTBUSA C YUCIIAMH, 3alITUCAHHBIMHU

B CTaHJAapTHOM BHJAe (YMHOXEHHE, [IeJIeHHEe, BO3BEJICHUE B
CTEICHD)

AnreOpandecKke BBIPaXKEHHUS.
KBaznpaTHbIATpEXUIIEH

KBanpartusiit
TPEXUIEH.

Paznoxenue
KBaJPaTHOTO

Pacno3znaBarb KBaJIpaTHBIN TPEXUIIECH, YCTAHABINBAThBO3MOKHOCTh
€ro pas3yoKEeHUSI Ha MHOKHUTEIH.

PackinaapiBaTh Ha MHOXKUTEJM KBAJPaTHBIM TPEXUWIEH C
HEOTPULIATENILHBIM JUCKPUMUHAHTOM




TpEXUIeHa
Ha MHOXHUTCIIN

AnreOpanveckue
BbIPpAKCHU.
Anrebpandeckas 1po0b
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Anrebpanyeckas 1poOb.
JomnycTumMble 3Ha4YeHUSA
MIEPEMEHHBIX,

BXO/ISTITNX

B  anreOpamdeckue
BBIPKEHUSI.

OcHOBHOE CBOWCTBO
anredpandeckoi Apoou.
Coxkpamenuenpo0ei.
CnoxeHnue, BBIUATAHUE,
YMHOXKEHUE U JIeJICHHE
anreOpanvecKux apooOei.
[IpeoOpazoBanue
BBIPAKECHUIA,
CoJIeprKaluX
anreOpanvecKue

Ipoou

3anuceiBaTh anredpanyeckue Bolpakenusd. HaxoanTs

00J1acTh ONpeIeNIeHUs] PallMOHATILHOTO BBIPAYKEHUSI.

BbINOJHATL YUCIIOBbIE TOJICTAHOBKM U BBIYHCJIATH 3HAuY€HUE
IpoOu, B TOM 4YHCIIE C TIOMOIIbIO KaJbKynaTopa. ®@opMyJaupoBaTh
OCHOBHOE CBOMCTBO airedpanveckoil ApoOM U NMPUMEHAATh €ro s
npeoOpa3oBaHus JpoOEH.

BoinosHATL aeiicTBUsl ¢ anreOpanueckuMu ApoOsmu. Ilpumensarts
npeoOpa3oBaHus BBIpAKEHUW I pelieHus 3a1ad. BbIipaxkatb
nepeMeHHble U3 Gopmyn  (pU3HYECKUX, TE€OMETPUUYECKHUX,
OTIMCHIBAIOIUX OBITOBBIE CUTYAIIHH )




YpaBHEHHsT U  HEPABEHCTBA.

KBanparHble ypaBHEHUS
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KBagparHoe ypaBHeHue.
Henonnoe  kBagpatHoe

YpaBHEHHE. dopmyna
KOpHEH KBaJIpaTHOI'O
YpaBHEHMUS. Teopema
Buera.

Pemenne YpaBHEHUH,
CBOJSILIUXCS

K KBaIPATHBIM.
[IpocTeitmme IpoOHO-
paloHaIbHbIE
yYpaBHEHUS.

Pemenue TEKCTOBBIX
3aJad = C  IIOMOIILIO
KBaJpaTHbIX YPaBHEHUI

Pacno3HaBaTh KBajipaTHbIE YPABHEHMS.

3anuceiBaTh (OPMYJy KOpPHEH KBaJApaTHOIO YpPAaBHEHUS; pellaTh|
KBa/IpaTHble YpaBHeHMsI — TIIOJHble M HenoJHble. IIpoBoanTh

npocreiilue Uccae0BaHUs KBaJIPAaTHBIX YpAaBHEHUI.

Pemats ypaBHeHHUsl, CBOAIINECS K KBaJPATHBIM,

C TOMONIBI0 MpeoOpa3oBaHUl W  3aMEHOM  TMEPEMEHHOM.
Habaopate M aHAAM3MPOBATHL CBA3b MEXIYy KOpPHSAMH U
K03 GUIIMEeHTaMH KBaJpaTHOTO YPaBHEHMS.

®opmyaupoBath Teopemy Buera, a Takxke 00paTHyIo -Teopemy,
MPUMEHSITh 9TH TEOPEMBI IS PEeIICHUS

3ajad.

Pemiath  TeKkCTOBBIE 3aJauM  aIreOpavdecKuM  CIIOCOOOM:
NEPEXOUTh OT CJOBECHON (OPMYIUPOBKHM YCIOBHS 3aaud K
anreOpanvyeckoil Mojeau MyTéM COCTaBIICHUS YPaBHEHMs; peliaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHUEH pa3BUTHS aNreOpbl




YpaBHEHHsT U  HEPABEHCTBA.
Cucrembl ypaBHEHUH

13

JIuneliHoe ypaBHEHUE C
JIBYMsI ~ IIEPEMEHHBIMH,
ero rpaduk, TpPUMEpHI
peuieHus ypaBHEHMH B
LEJIBIX YNCTIaX.

Pemenne cucrem aByx
JIMHENHBIX YPaBHEHUI

PacnosHaBaTh JIMHEWHBIE YpaBHEHUS C JByMs
IIEPEMEHHBIMU.

CrpouTthb rpaguKy JIMHEHHBIX YPAaBHEHUM, B TOM YHCIIE

HCNO0Jb3ys HU(POBbIE pecypcehl.

Pazimyare napajuienbHblE M IEPECEKAIOIIUECS MpsMBIE IO HUX
YPaBHEHUSIM.

Pemiate cucteMbl JBYyX JIMHEHHBIX ypPaBHEHUHM C JIBYMs
IIEPEMEHHBIMU NIOJICTAHOBKOW U CIIOKEHUEM.




C IBYMs IEPEMEHHBIMMU.
[Tpumepsr peueHus
CHCTEM HEJIMHEMHBIX
YpPaBHEHUH C  JIBYMS

NepEeMEHHBIMHU.
I'padmueckas
WHTEpIpETaIHs
yYpaBHEHUSI C JABYMs
nepeMEHHBIMHU u
CHCTEM JIMHEHBIX
YpPaBHEHUN C JBYMs
TepEMEHHBIMU.

Pemenne TEKCTOBBIX
33]ad C  [IOMOIIBIO
CHUCTEM ypaBHEHUU

Pemars npocreiimime CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUH HE SIBISCTCS JIMHEHHBIM.

IpuBoaurs  rpauyecKy0  HMHTEpPHpPETALUI0  PELICHUS
YpPaBHEHUS C IByMSI IEPEMEHHBIMU U CUCTEM YPaBHEHHI C ABYMS
MIEPEMEHHBIMU.

PemaTh TekCcTOBBIE 31241 ANTeOpaudecKuM CIIOCOOOM




YpaBHEHUS
HepaseHncrBa

n

HEPaBEHCTBA.

12

YHucnosbie

HEPAaBEHCTBA U HUX
CBOMCTBA.

HepaBenctBo ¢ opaHoit
IIEPEMEHHOM.

JIuneliHbIe HEPAaBEHCTBA C
OJHOM TEPEMEHHON M UX
pelIeHHE. Cucrembl
JIMHENHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB, UUIFOCTPUPOBATH UX
Ha KOOPAWHATHOH MPSIMOH, 10Ka3bIBAThaIT€OpandecKu.

IIlpuMeHsATH CBOMCTBA HEPAaBEHCTB B XOJ€ peleHus 3anad. Pemars
JUHEWHbIE HEPAaBEHCTBA C OJIHOM MEPEeMEHHOW, M300pakaTh pPEIICHUE
HEPaBEHCTBA HA YUCIIOBOM IIPSIMOM.

PemiaTh cucteMbl JMHEHHBIX HEPABEHCTB, H300pa)kaTh PEIICHHUE
CHUCTEMBI HEPABEHCTB Ha YHCIIOBOM MPAMON




C OIHOW IEPEMEHHOU U
UX pellIEHuE.

N300paxkenue perieHus
JIMHEHHOTO HEPABEHCTBA
U UX CUCTEM Ha

YUCIIOBOUNIPAMOU
OyHkuu. OCHOBHBIE ITonsitue GdbyHKIHN. Hcnosab30BaTh GyHKITHOHATHHYIO TEPMHUHOJIOTHIO HCHMBOJIMKY.
MTOHATHUSA OOGnacte omnpenencHus U | BuluucasaTs 3HavyeHuss QYHKOUH, 3aAaHHBIX (Qopmyramu (Tpu
MHOXECTBO 3HAYEHUN | HEOOXOOUMOCTH  UCHOJb30BaTh  KAJIBKYJISTOP);  COCTABJATH
GyHKIMH. Ta0IuIbI 3HAYEeHUH QYHKITIH.
CrocoObl  3amaHus Crpouts mno Toukam rpaduku  QyHKIUI.
(GyHKIUI. OnuceiBaTh cBOMCTBa (QYHKIMM Ha OCHOBe €€
I'paduk (G yHKIHH. rpaduyecKkoro NpeacTaBlICHUs.
CBoiicTBa (pyHKIIHH, HX Hcnonb3oBath QyHKIIMOHATHHYIO TEPMHHOJIOTHI0 HCMMBOJIHKY.
0TOOpakeHue HccaenoBath npumeps! rpaduKoB, OTPAKAIONIUX PEaIbHBIE TPOIECCH U
Ha rpaduke apieHus. [IpuBOAMTH NMpPUMepPbI NPOLECCOB U SBJICHUHU C 3aJaHHBIMU
CBOWCTBAMM.
Hcnonb30BaTh KOMIBIOTEPHBbIE IPOrPAMMBI
JUIS TOCTPOeHUs rpauKoB PyHKIUI 1 U3YyUSHUSI UX CBONCTB
Oyakuuu.  Yucnosele UrteHne u 1OCTpPOECHUE Haxoautes ¢ mnoMombio rpadpuka QyHKIUHM 3HAYCHHE OJHOW U3
byHKIIH rpadukos GbyHKIHIA. paccMaTpUBAEMBIX BEJIMUUH 10 3HAYEHUIO IPYTOH.

[Tpumeps! rpadukoB

B HecnoxHBIX CllydasX BbIpaKaTh (popMyJ10i 3aBHCHMOCTD




(GYHKIMA, OTpa)Karonux
peambHBIE  TPOLIECCHI.
DyHKIUH,
OTIMCBHIBAIOIIUE TIPSMYIO
u 00paTHy1o
IPOTIOPIIHOHAIIEHBIE
3aBHCHUMOCTH, 170'¢
rpaduku.

I'paduk pynkuun

y =x°
DOyHKINU

y =xy =X,

y = x, y = |x|;
rpadudeckoe perieHue
YpaBHEHUH U CUCTEM
ypaBHEHUH

MEXy BETUYMHAMU.
OnuceiBaTh XapakTep H3MEHEHHs OJHOM BEJIIMYMHBI B
3aBUCHMOCTHU OT U3MEHEHHUs IpYroi.

Pacno3naBathb BU/IBI U3y4aeMBbIX (GyHKIHA. IHoka3biBaTh
CXeMaTH4YeCKHM TI0JI0)KCHHE Ha KOOPIMHATHOW IUIOCKOCTH TpaduKoB
dynxmmii Buga: y = x%,y =x,y =Vx, y = |x|. _
Hcnoab30BaTh QYHKIMOHAJIBHO-TPagHYECKHE

NPEICTABJICHUA I PELICHUS W WCCICIOBAaHUS YPAaBHEHUM M CHUCTEM
YpaBHEHUM.

[IpumensTh nndpoBbie pecypcesl A NOCTPOCHUSA IpapUKOB

byHKIUH

[ToBTOpEeHME M 0000IIEHNE

[ToBTOpEHHE OCHOBHBIX
IOHATHH W  METOJOB
KypcoB 7 W 8§ KIaccos,
000011IeH1Ee 3HAHUI

Bbi0upaTh, NpPUMEHSITh, OLEHUBATH CIHOCOOBI CpPaBHEHUS YHUCEIL,|
BBIYHCIICHUH, TpeoOpa3oBaHuil BRIpOKEHUH, pellIeHUsypaBHEHUH.
OcymiecTBaSITH  CAMOKOHTPOJIb  BBINOJHSAEMbIX  JCUCTBUH U
CaMOTIPOBEPKY pe3yibTaTa BHIYMCICHUH, TPeoOpa3oBaHMi, TOCTPOCHUIA.
PemaTe 32124y U3 peaibHOM KU3HHU, IPUMEHATH




MAaTeMaTUYECKUE 3HAHUS IS PEIIEHUS 3a/1a4 U3 AP YTUXIIPEIMETOB.
PemiaTh TekCTOBBIE 3aJa4H, CPAaBHUBATh, BHIOMPATH CHOCOOBI
pelIeHus 3a0a4u

OBUIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME
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9 KJIACC

NEHCTBUTENBHBIX YHCET U
MHO>KECTBOM TOUEK
KOOPJMHATHOU MPSIMOM.
CpaBHeHue
JEWCTBUTEITBHBIX
apudmernyeckue

quCell,

HanmenoBanue paznena  |Kommuectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE

Uucna ©  BBIUKCICHUS. 9 Panmonansubie 4yucia, Pa3BuBaTh mnpeacraBjeHHsi O YHCIaX: OT MHOXECTBA HATYPaJbHBIX|

JlelicTBUTENbHBIC YHCIIA WpPpALMOHAJIBHBIE YHUCIIA, YyCeNl JI0 MHOXKECTBA JICUCTBUTENIBHBIX 4YHCENl. O3HAKOMHUTBCH C
KOHEUYHBIE U | BO3MOXHOCTBIO  TPEACTABICHUS  JIEUCTBUTEIBHOTO  YHCIA  Kak
OCCKOHEUYHBIE OCCKOHEYHOW  JCCATUYHOW  ApoOHW, TPUMEHSITb  JICCATUYHBIC
JECATUIHBIC TPOOH. MPUOIMKEHUS PallMOHATBHBIX M UPPAMOHATBHBIX YHCEIT.
MHoXxecTBO HN300pamxarb  IEHCTBUTENBHBIE 4YHCJIA  TOYKAMH
JIEUCTBUTENBHBIX  YHUCEN; | KOOPAWHATHOW MPSIMOM.
JICUCTBUTENBHBIE  YHUCIAa | 3anucbiBaTh, CPABHUBATH U YIOPSIA0YUBATH
Kak OECKOHEYHBIE | JeliCTBHUTEIBHBIC YHCIIA.
ACCATUIHBIC ApOOH. | BpimostHSITH, codeTas YCTHbIE W IHCHbMCHHBIC — IIPHEMEL
Bzanmuo OAHO3HAYHOC | apudmeTrnyecKkHe IeCTBUSI C  PAMOHAIBHBIMH  YHCIIAMU,
COOTBCTCTBUC MEXIY | HaxoaAMTh 3HAUCHHUS CTETICHEH C IICJILIMU MOKA3aTeIsIMU U KOPHEH;
MHOECTBOM

BBIYHUCIATD 3HAUYCHUA YHMCIIOBBIX BprEl}KeHHI;'I.

HOJIy‘{I/ITb NpeacTaBjaeHue O 3HAYMMOCTHU HeﬁCTBHTGHBHBIX YHUCCII
B HpaKTH‘lCCKOﬁ JACATCIIBHOCTHYCIIOBECKA.

AHaJII/IZ’-I/IpOBaTL H JeJaThb BBIBOJAbI O TOYHOCTHU HpI/I6J'II/DKeHI/IH
HefICTBHTeHBHOFO quciia npyu p€uiCHun3agad.

OprrJIﬂTb HeﬁCTBHTGHBHBIG quciia, BbINOJHATL TPUHKUIKY
pe3yibTaTra BBI‘II/ICHeHPlﬁ, OILICHKY 3HAYEHH I




NENCTBUA

c NENCTBUTENbHBIMH
YUCIIAMH.

YUCJIOBBIX BBIPAXKCHUM.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

[Ipubnmxénnoe
3HAQYCHHE  BEJIMYWHBI,
TOYHOCTD
IpUOIMKEHHUS.
Oxkpyrienue YHUCEl.
[Ipukunka u  oueHka
pe3yNnbTaToB
BBIYMCICHHUH
YpaBHEHUSI M HEpPABEHCTBA. 14 JIuneiinoe YpaBHEHHE. OcBauBaTh, 3alIOMUHATHL U NPHUMEHSATH rpaduyecKue MeTOAbI
YpaBHEHUS c OJHOM Pemenue yYpaBHEHUH, MIpY PEUICHUH YPaBHEHUM, HEPABEHCTB U UX CUCTEM.
[epeMEeHHO N CBOJISILNXCA Pacno3naBarb 1enbie U ApoOHBIE YypaBHEHHs. Pemartb
K JUHEHHBIM. JIMHeliHble W  KBaJpaTHble YpPaBHEHHMs, YpPaBHEHUS,
KBagpatHoe ypaBHEHHE. CBOJSIIMECS K HUM, MPOCTEUIINe IpOOHO- palloHaJIbHbIE
Pemienue  ypaBHEHUI, YpaBHEHMUSI.
CBOJSALIUXCSA IIpensiaratb BO3MOKHBIE CIHOCOOBI pEIICHHUS TEKCTOBBIX 3a7ad,
K  KBaJpaTHBIM. o0cyxaaTb HMX M pemiaTb TEKCTOBbIE 3a/a4d  pPa3HbIMU
bukBanpatHbie crocobamu.
YpaBHEHUSI. 3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI MATEMATUKU
[Ipumepsr  pemenus

yYpaBHEHUH TpeThen
U 4EeTBEPTOM CTEIICHEN




pasiioKeHueM Ha
MHOHUTEIH.

Pemenne  apoOHO-
palvoHaIbHBIX
YpaBHEHUM.

Pemrenue TexCTOBEIX 3a7a4
anreOpandecKuMMETOI0M




YpaBHEHHsT U  HEPABEHCTBA.
Cucrembl ypaBHEHUH

14

YpaBHEeHHE C OBYyMs
IEPEMEHHBIMU U  €Tr0
rpaduk.

Cucrema AByX JIMHEWHBIX
YpaBHEHUH €  JOByMA
IIEpEMEHHbBIMU U €€
peElIEHHE. Pemenue
CHUCTEM [BYX YpPaBHEHHI,
OJHO

U3 KOTOpBIX JIMHEHHOE, a
JIPYroe — BTOPOM CTETEHH.
I'padmueckas
WHTEpIpEeTausl CHCTEMBI
YpaBHEHUH

C JByMS TI€PEMEHHBIMH.
Pemenue TekcToBBIX

OcBauBaTh WM NPHUMEHATb [PUEMBI pELIEHHUS CHUCTEMBI JABYX
JUHENHBIX YpaBHEHHM C JBYMs IEPEMEHHBIMM M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HESIBIISIETCS JIMHEHHBIM.
HUcnonb3oBarh (QyHKIMOHAIBHO-TpapUUECKUE MPEICTABICHUS s
pelIeHNs U McCIeI0BAHUS YPAaBHEHUNN CUCTEM.

AHaIM3MPOBATh TEKCTHI 3aJa4, pewmarb UX alredpandyeckum
CIOCOOOM: MepexoauTh OT CIIOBECHON (POPMYIUPOBKHU YCIOBUS 3a/1a4H
K airedpandyeckoid MOJENH MyTEM COCTaBIIEHUS CHCTEMbl ypaBHEHMIA;
peliaTh COCTaBJICHHYIO CHUCTEMY YpPaBHEHUI; HMHTepNpPeTHPOBATH
pe3yibTar.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU




3aaq anredpandecKum
croco6om
YpaBHEHHsT W  HEPABEHCTBA. 16 Yucnossle Yurarhb, 3alIUCLIBATH, IOHUMATH, HHTEPIPETHPOBATH HEPABCHCTBA,;
HepaseHncrBa HEpPaBEHCTBA M UX UCIIOJBb30BAaTh  CUMBOJIMKY W TEPMHUHOJIOTHIO.  BBINOJIHATH)
CBOMCTBA. npeoOpa3oBaHUsl HEPABEHCTB, HCIOJIB30BATH s MpeoOpa3oBaHus]
JInnelinble CBOMCTBA YUCJIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBarb JMHEHHbIE W KBaJpaTHbie HepaBeHcTBa. Pemarsb
C OJIHOW IEpEMEHHOH U JIMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI
HX pelIeHue. HEPaBEHCTB, BKIOYAKONIMX KBAJIPATHOE HEPABEHCTBO, U PEIIATh HX;
Cucrembl  JTUHEHHBIX 00CyKAaTh MTOJYYCHHBIC PEIICHUS.
HEpPAaBEHCTB C OJHOU HN300pamxkarh penieHUEe HEPaBEHCTBA M CHCTEMBl HEPAaBEHCTB HA
MepeMEHHOM U HX YUCIIOBOW MPSIMOM, 3aMIUCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.
peuieHue. Pemath kBajpaTHbIC HEPABEHCTBA, UCHOJIB3YysSIrpaduueckue
KBanpatHbie MIPEICTABIICHMUS.
HEpPaBEHCTBA M UX OcBauBaTh U NPUMEHATb HEPABEHCTBA IPU PELICHUU PA3IUYHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTUPOBAHHBIX
['padpuueckas
WHTEpIpETALNs
HEpPaBEHCTB M CHUCTEM
HEpPaBEHCTB C  JBYMs
IEPEMEHHBIMU
OyHKIUU 16 KBagpatnunas ¢yHkius, | Pacno3dHaBaTh BUABI U3ydaeMbIX (QYHKUIWN; HIJIIOCTPHUPOBATH

e€ Tpaduk U CBOKMCTBA.
[TapabGoma,  KoOpAUHATHI
BEPIIHUHBINTAPAOOIIBI, OCh

CXeMaTH4YeCKH, OOBSICHATHL PACIOJIOKEHNE Ha KOOPAMHATHOMN
IUIOCKOCTH IpauKoB

2

Gyswmii Bugaz y = kv, y = ke+ by =,y =,




CUMMETpPHHM  TapaboJIbL.
I'paduxn QyHKIHIA:

y=x% y=+x, y = |X| B 3aBUCUMOCTH OT 3HAuYCHHUIi KOSPPUIUEHTOB;
OIIMCBIBATh UX CBOMCTBA.

y = kx, Pacno3naBats kBagpaTtHuHylo (QyHKOHIO 1O  (opmyre.
y= kx + b, IlpuBoauTs, mnNpHUMepHI KBAJPAaTUYHBIX 3aBUCUMOCTEH W3
_k peabHOM KU3HU, PU3UKU, TEOMETPHH.
Y= BoeisiBasitb u  0000mars 0coOE€HHOCTH Tpaduka
y = ;Cz’y IéBaI[paTHqHOﬁ Gynkmun y = ax* + bx+ c.
RN TPOUTH M H300paKkaTh cXeMaTH4YeCKH TIpaduKU KBaJPaTUUHbIX|
i/ Yy : GbyHKUMH, 3aJaHHBIX (popMyTamMu BUIa
X, y—= y=ax’, y=ax’ +q,y=a(x + p)?, y = ax’> + bx + c. AHAIM3UPOBATH U
| x| NPUMEHATH CBOCTBA N3Y4EHHBIX (QYHKIUHN Ui UX MIOCTPOEHUS, B TOM
YHClie ¢ IOMOIIbIO IIU(PPOBBIX PECYPCOB
Uucnosbie 15 [TonsiTne yucinoBoir | OcBauBaTh W NPUMEHSATh WHICKCHBIE OO0O3HAYCHHS, CTPOMTH
[10CJIEI0BATEIbHOCTH MIOCJIEI0BATEILHOCTH. pedYeBble BBICKA3BIBAHUSL C UCIOJIB30BAHUEM TEPMUHOJIOTUH,
3ananue CBSI3aHHOM C NIOHSATHEM IOCJIEI0OBATEIbHOCTH.
MIOCJIEI0BATEIbHOCTH AHAJIU3UPOBATH bopmymy n-ro YJIeHA

PEKYPPEHTHOU (OpMYIIoi
u GopMynoil n-ro vieHa.

Apudmernueckas u
reoMeTpuiecKas
IPOTPECCUHU.

@opmynbl  n-TO  4JI€HA
apudMeTHIecKoit u

reOMETPUYECKOH

MIOCJIEIOBATEIBHOCTH WM PEKYPPEHTHYIO POopMyITy

U BBIYHCIATH UWICHBI TIOCIEIOBATEIILHOCTEH, 3aJaHHBIX STHMH
dbopmynamu.

YcranaBauBathb 3aKOHOMEPHOCTh B MOCTPOCHHUU
MOCJICIOBATEIbHOCTH, €CJIM BBIKMCAHBl TICPBBIC HECKOJBKO €€
YJICHOB.

Pacno3HaBaTh apu(METUUYECKYIO U TEOMETPUUYECKYIO POTPECCHH TPH|
pa3HBIX cI0co0ax 3a1aHusl.




MIPOTpECCHil, CYMMBI
MIEPBBIX /1 YICHOB.
N3obpaxenue  4iICHOB
apudmeTnuecKoi "
reOMETPUYECKON
MPOTPECCUl TOYKAMHU Ha
KOOPJAMHATHOU
IIJIOCKOCTH.

JInHeHbIi u
SKCITOHEHITNAJIHLHBII
pocT.

CoxHbI€ TPOLIEHTHI

Pemats 3amaun c ucnonb3oBaHueM (GOpPMyN A-TO  4iEHA
apupMeTUYECKON U FreOMETPUUECKON MPOrPeCCUil, CyMMBINIEPBBIX 1
YJICHOB.

HN300paxkarh wWieHbl [OCJIEJOBATEIbHOCTH TOYKaMU Ha
KOOPJAMHATHOW IIOCKOCTH.

PaccmaTpuBaTre npuMepbl NPOLECCOB MW SIBJIECHMH U3
pealbHOM  JKM3HHM, WUIIOCTPUPYIOIIHE H3MEHEHHE B
apuMeTUYeCcKoil Mporpeccuu, B reOMETpUIECKOi

porpeccuu; n300pakaTth COOTBETCTBYIOIINE 3aBUCUMOCTUT paUUECKH.
Pemiate 3aga4u, CBA3aHHBIE C YMCIOBBIMHU MOCIEA0BATENBHOCTIMH, B
TOM YHCJIE 33/1a4i U3 PeasIbHOM KU3HU C MCIIOJIb30BaHUEM ITU(PPOBBIX
TEXHOJIOTUI (AJIEKTPOHHBIX TaOMUI, rpapUuecKoro KalbKyjlsTopa U
T.11.). PemiaTh 3a1a4n Ha CIOKHBIE MPOIIEHTHI, B TOM YHUCIIE 3a/la4M U3
pealbHOM MPAKTUKH (C UCTOIB30BAaHUEM KaJIbKYIISITOPA).
3HAKOMHUTBCH C UCTOPUEN PA3BUTHUS MATEMATUKH




[ToBTOpEHME, 0000111eHNE,
cucTeMaTu3alus 3HaHui
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Yucaa u
BbIYUCJICHUSA (3amnuce,
CpaBHEHUE, [JECHUCTBUS C

NENCTBUTENbHBIMH
YHCIIaMU, 4HUCIIOBAs
npsimas; MIPOIICHTHI,

OTHOILEHHUS, TPOTIOPLH;

OnepupoBarh NOHATHSMH: MHOKECTBO, IIOJMHOXKECTBO, OIl€pallU
HaJl MHOXXECTBAaMH; MCHOJIb30BaTh rpaduyeckoe NpeacTaBICHUE]
MHOXECTB I OIMCAHUS PEAIBHBIX IPOLECCOB M SABJICHHN, IIpHY|
pELIeHNH 3314 U3 IPYTUX y4eOHbIX [IPEIMETOB.

AKTYaJM3MpOBaTh TEPMHMHOJIOTHUI0 U OCHOBHbIE [eicTBHS,
CBSA3aHHBIE ¢ YHCJIAMH: HATYypPaJIbHOE YHCJIO, IPOCTOE U COCTABHOE
4YHUCa, 1eIUMOCTh HaTypaJIbHBIX




OKpYTIJICHUE,
npuOIMKEHue,
OLICHKa;  pELICHHE
TEKCTOBBIX  3a1ay

4uCell, IPU3HAKM JEIMMOCTH, LEJI0€ 4YHCIO, MOAYJIb 4YHCIA,
OOBIKHOBEHHast M JAECATHYHAs JpoOW, CTaHIAPTHBIM BHJ 4YHCIA,
apuMeTHyecKuil KBaJpaTHbIN KOPEHb.

BeInotHATL JelCTBHSA, CPABHUBATL M YHNOPSAJAOYUBATH YHCIIA,

apuMeTHIECKIM NPEICTaBIATh YHWCIAa Ha KOOPAMHATHOW NPSMOH, OKPYIVIATH YHCIA,
criocoOom) BBINOJIHATH MPUKUAKY M OLEHKY Pe3yJbTaTa BEIYUCICHHH.
Pemath TekcToBbIe 3agauM apupMeTHYECKHM criocooom. Pemats
NpaKTHYeCKUe 3aJa4M, COJEpXKallue TPOLEHTHI, OJU, YacTH,
BBIPA)KAIONINE 3aBUCHMOCTH: CKOPOCTh — BpEMs — pPacCTOSHHE,
[[eHa — KOJIMYECTBO — CTOUMOCTb, 00BEM  pabOTBl — Bpems —
MIPOM3BOIUTEIIEHOCTh TPY/A.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTYaAlIUH,
(opMyTHpPOBaATH UX HA S3bIKE MATEMATHKH,
HAXOIMThb pelleHUe, IPUMEHsSI MaTeMaTHYEeCKHil anmnapar,
HHTEPNPeTHPOBATH PE3YJIbTAT
Auaredpanyeckue OnepupoBaTh NOHATUSIMU: CTEIICHb C LIETBIM MOKa3aTeleM,
BbIPa:KeHU sl apu@MeTHuuecKuid  KBagpaTHBII  KOpPEHb,  MHOTOYIJIEH,
(mpeoOpazoBaHue anreOpanveckast JpoOb, TOKIECTBO.
anredpanvecKux BbINOJHATL OCHOBHBbIE [elCTBHUS: BBINOIHATH PAcyEThl IO
BBIPAKEHUI, dopmynam, mnpeoOpa3oBhIBATH ILiejdble, APOOHO- palMOHANBHBIC
JOTTYCTUMBIE BBIPKEHUS U BBIPOKEHUS C KOPHSIMU, PEAM30BhIBATh Pa3IOKEHHUE
3HAYEHUS) MHOTOUJIEHA Ha MHOXHUTEIH, B TOM YHCIE C HCIOJIb30BaHUEM

q)OpMy.TI Pa3HOCTH KBaApPATOB U KBaJpaTa CYMMbI U PA3HOCTU,
HaxoauThb




JIOITYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX U1 TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEM.
MopaeaupoBaTth ¢ IOMOLIBIO (POPMyYI peasibHbIE IIPOLIECCHI

" SABJICHUS

DyHKIUUH
(moctpoenue,
CBOMCTBA N3Y4YEHHBIX
yHKLHM;
rpaduueckoe perieHme
YPaBHEHUH U UX

CUCTEM)

OnepupoBaTh NOHATHAMM: QYHKIUSA, TpaduK QyHKIUH,
HYJIU QYHKLINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKU BO3pacTaHusl, yObIBaHUs, HauOoJbIlIee U
HauMeHbIlIee 3HaYCHUs] PYHKIUH.

AHaIU3UPOBATh, CPABHUBATH, 00CY’K1AaTh CBOKCTBA
GyHKIM, CTPOUTH UX TPadUKU.

OnepupoBaTh NOHATHAMH: IPSMas IPONOPLUUOHAIBHOCTb,
oOparHas IPOMOPIMOHAIBHOCTD, JIMHEHHAS (PYyHKITUS,
KBaApaTuyHas QyHKIHs, mapadoJia, rurnepooa.
HUcnonb3oBath rpagukm 111 ONIpEEICHUs CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JUIsl peLICHUs 3a7a4 U3 APYTUX
y4EOHBIX ITPEIMETOB U PeaIbHOM KU3HU; MO/IeJIMPOBATh

C MOMOUIBIO I'Pa(hPMKOB peaIbHbIE IPOLIECCHI U ABJICHUS.

Bblpa)l(aTb (l)OpMyJIaMI/I 3aBUCUMOCTH MCXKY BSIIMYNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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OEJNEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3AIINCKA

I'eoMeTpust Kak OJJMH U3 OCHOBHBIX Pa3/eOB IIKOJbHOM MaTeMaTHKH, UMEIOLINI CBOEH 11e/Ibi0 00eCeunTh U3y4eHHEe CBOMCTB U pa3MepoB (uryp,
UX OTHOIIEHUH M B3aMMHOE PacrojoKeHHe, ONUpaeTcs Ha JOTHYECKYIO, I0Ka3aTeabHYI0 JIUHUIO. [[eHHOCTh u3yueHusl reoMeTpruu Ha YpOBHE OCHOBHOIO
oOmiero o0pa3oBaHus 3aKJIIOYAETCSl B TOM, YTO OOYYalOIINIICS YUUTCS IPOBOJUTH JOKa3aTeNIbHbBIE PacCyK/I€HUs, CTPOUTH JIOTHYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh UCTUHHBIE YTBEPKIACHUSI U CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, TIPOBOJIUTDH PACCYXKACHUS
«OT IPOTUBHOTOY», OTINYATH CBOMCTBA OT MPU3HAKOB, (POPMYINPOBATh OOpAaTHBIE YTBEPKACHUS.

BTtopoii leHHOCThI0 U3y4eHUs] TEOMETPHUHU SBJISIETCS MCIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPaKTHYECKUX
3a/la4, BCTPEUAIOUIMXCSA B peaybHON >XKM3HM. OOydaroluiics IOJDKEH HAyYUThCS OINPEAEIUTh T€OMETPUYECKYylo (UTypy, OMHCaTh CIOBAaMU JIaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOIIAIb 3€MEIbHOI0 YYacTKa, paccuyuTaTb HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOens WM Tpedyemble pa3Mepbl
rapaxa Juis aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHMTEIbHAS JMHHUS B H3ydeHHHM reoMeTpuu. [lpu pemieHun 3amad MpakTH4YEeCKOro
XapakTepa OOYy4alOIIMHCA YYUTCS CTPOUTh MaTeMaTHUECKHE MOJENN PpEAJbHBIX MXU3HEHHBIX CUTYalMi, MPOBOJAUTH BBIYMCIEHHS M OLIEHUBATH
aICKBaTHOCTH IOJIy4EHHOTO PEe3yJIbTaTa.

KpaiiHe Ba)xHO NOJUEPKHUBATH CBSI3U M€OMETPUU C IPYTUMHU Y4E€OHBIMH IIPEeIMETaMU, MOTUBUPOBATh UCIOJIb30BATh OMPEAEICHUS T€OMETPUUECKIX
Guryp MNoHATUH, TEMOHCTPUPOBATh IPUMEHEHHUE NOJYYEHHBIX YMEHUN B (PU3MKE U TEXHHKE. DTH CBSI3U Hanbojee ApKO BUIHBI B TeMax «BekTops»,
«TpuroHomerpuueckie cOoTHoUIeHUs», «Metoj koopauHat» u «Teopema [Iugaropayr.

VYuebHblil kKypc «l'eoMeTpus» BKIIIOYAET CIENYIOLIME OCHOBHBIE pa3zienbl cojepkanus: «'eomerpudeckue Gurypel u ux coiictay, «3mepenue
reOMETPUYECKUXBETHMUNHY, «JleKapTOBbl KOOPIMHATHI HA INIOCKOCTHY, «BekTophl», «/IBnxkenus miockoctuy, «IIpeodbpazoBanus mo1o0usy».

OOmiee uyuciio 4YacoB, PEKOMEHJOBAHHBIX JUIsI HU3ydeHHs ydeOHOro Kypca
«"'eomerpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezpeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUAT7 KIIACC

Hauanshbie nonstus reometpuu. Touka, npsiMasi, OTpe30K, JIyd. YTroJl. Buasl yriios.
Beprukanbnsie u cMexHbIe yribl. buccexkrpuca yria. JIoMmanas,, MHOrOyroJbHHK. IlapanienbHOCTh U IEPIIEHIMKYISIPHOCTD IPSIMBIX.

Cummerpuunbie purypel. OCHOBHBIE CBOMCTBA 0CeBOM cumMmeTpun. [IpruMepbl cCHMMETPUH B OKPYKAIOIIIEM MHUPE.

OcHOBHBIE IOCTPOEHUS C IOMOILBIO IUPKYJIS U IuHeHKku. TpeyronbHuk. Boicota, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PAaBHOCTOPOHHHI TPEYTOJIBHUKU. HepaBeHCTBO TPEYTOIbHUKA.

CpoiicTBa U NpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipru3Haku paBeHCTBA TPEYrOJIbHUKOB.

CpoiicTBa M NpU3HAKK MapaielbHbIX MNpsAMBIX. CyMMa YIJIOB TpeyrojbHHKA.
Brennue yribl TpeyroiabHuKa.

[IpssmoyromnbpHbIiE  TpeyroapHUK. CBOMCTBO MeQUaHbl TNPSMOYTOJBHOIO TPEYroJibHMKa, NpOBEAEHHON K rumoteHyse. [IpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJBHUK C yriaoMm B 30°.

HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa o OosblieM yrie U OoJiblleld CTOpoHE
TpeyroybHUKA. [lepnenauKyaspy HaKIIOHHAS.

['eomeTpruueckoe MecTo Touek. bruccekTpuca yria u cepeJMHHBIN NEPIIEHIUKYISIP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOYEK.

OKpyXHOCTbh M KPYI, XOpAa U JTUaMETP, UX CBOMCTBA. B3anmHOe pacmnoioxkeHne OKPY>KHOCTH M npsaAMoil. KacarenbHas U cekymas K OKpYXHOCTH.
OKpyXHOCTb, BIIMCAHHAsA B yroJl. BrimcaHHast 1 ONMCaHHask OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerbipéxyroapuukn. IlapamienorpamMM, ero npu3Hakd W CBOMCTBa. YacTHBIC Clydad MapajiesiorpaMMoB (MPSAMOYTOJIBHHK, pOMO, KBaJpar), UX
MPU3HAKU K CBoMcTBA. Tparenus, paBHOOOKas Tparelus, ¢€ CBOMCTBa U npu3Haku. [IpsaMoyrobHas Tpamenus.

Meton ynBoenus Mmeauansl. Lleatpanbaas cummerpus. Teopema dareca 1 TeopeMao MpOmopIHOHAIBHBIX OTPE3Kax.

CpenHue JIMHUK TPEYroJIbHUKA U Tparenuu. LIeHTp Macc TpeyroJibHUKA.

[TomoOue tpeyrosbHuKOB, Ko3pduuueHt nomodus. [IpusHaku Nogo0Hs TpeyroJbHUKOB. [IpuMeHeHHe Moao0usi MPH PEUICHHU MPAKTHYECCKUX
3ajad4.

CpoiicTBa momazaei reomerpudyeckux ¢uryp. dopmynsl A IIJIOIMIATU TPEYrOJbHHUKA, MapajuiegorpaMmma, pomba u tpanenuu. OTHOIICHHE
ionaaen mogoOHbIX GuUryp.

Brruncnenue miomaseil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.



Teopema I1udaropa. [Ipumenenne teopems! [Iudaropa npu perieHnn nNpakTHYIECKUX 3a7a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIJjla IPSIMOYrOJIbHOIO TpeyrojabHHKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUYECKHE
¢bynkuuu yrioss 30°, 45° u 60°.

Brnucannele M LEHTpanbHBIE YIVIBI, YrOJ MEXKIY KAacaTeIbHOW M XOpAOW. YTIIbI MEXAY XOpJaMH M CEKyIIMMH. BnucaHHble M ONMCaHHBIC
4eThIpEXYroJIbHUKU. B3anMHoepacnonoxxenue aByx okpyxxHocteil. Kacanue okpyxHocreil. O01ue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. DOPMYJIbI IPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMma CHHYCOB. PelieHue NmpakTH4eCKHX 33/1ad C HCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaobus. [TogoOre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o mpou3BeiIeHUN OTPE3IKOB XOP/I, TEOPEMBI O TPOU3BEIEHUU OTPE3KOB CEKYIIHMX, TEOpEMa O KBaJjpaTe KacaTeJbHOM.

Bekrop, nnuHa (MOayiab) BEKTOpa, COHANpPABICHHbIE BEKTOPHI, IPOTUBOIIOIOKHO HANPABJIEHHbBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BCKTOPOB, OII€palii Had BCKTOpaMH. Paznoxxenne BCKTOpa IO ABYM HCKOJUIMHCAPHBIM BCKTOpPAaM. KOOp}II/IHaTI)I BEKTOpaA. CKaJ'ISIpHOC
MPOM3BEACHUE BEKTOPOB, MPHUMEHEHHUE /Ul HaXO0XACHUS UIUH U YIJIOB.

JlekapTOBbI KOOpJIMHATHI HA IUIOCKOCTH. YPAaBHEHUS TPSMOM U OKPY)KHOCTHMB KOOpAMHATAX, IEPECEYCHUE OKPYKHOCTEH W MpsAMbIX. MeTon
KOOpPJUHAT U €ro MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJTMHA OKPYKHOCTH. ['paycHast u pagraHHas Mepa yria, BbIYMCICHUE JUIMH AyTr OKpyXHocTeu. Ilnomanp kpyra,
CEKTOpa, CErMEHTAa.

JIBUKEeHUs INIOCKOCTU U BHYTPEHHHE CUMMETpHUH Quryp (3nemeHTapHble npeacrapienus). [lapannensuslit nepenoc. [ToBopoT.

INPEJAMETHBIE PE3YJIbTATBI
[IpenmeTHble pe3ynbTaThl OCBOECHUS NIPOrpaMMbl y4eOHOTO Kypca K KOHILYy 00ydeHus B 7 KJjacce:

Pacrnio3HaBaTh M3ydyeHHbIE T€OMETpUUYECKHE (DUTYpBI, ONPENeNiaTh UX B3aUMHOE pacloyIo’KeHHe,  M300pakaTb  reoMmerpuyeckue  (Gurypsl,
BBIMOJIHATE  YEPTEXkKH 10 YCIOBUIO 3a/1aun. V3MepsaTh JMHEWHble M YIJIOBble BeJWYMHBL. Pemare 3ajauM Ha BBIYMCICHHE JUIMH OTPE3KOB M BEIMYUH
YTJIOB.

Jlenatb rpyOyl0 OLEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH NPEAMETOB B pEalbHOM XU3HH, pa3MepoB  NPUPOAHBIX 00BeKTOB. Paznuuars
pasMepbl 3TUX OOBEKTOB IO MOPSIKY BETUUYHHBL.



CTpouThb 4epTeKU K FEOMETPUUECKUM 3aJauaM.

[Tonb30BaTbCst MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATH IIPU3HAKN MCBONCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELIEHUH 3a/a4.

[IpoBOAUTB JIOTHYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonp30BaTbCs NMpU3HAKAMU PABEHCTBA IIPSMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHbI, IPOBEAEHHOM K THMIIOTEHY3€ MPSIMOYTOJBHOTO
TPEYroJbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

Onpenenars napaieIbHOCTh MPSIMBIX C IOMOIIbIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMM cekymias. Onpenensars MapajieibHOCTh HPSIMBIX C
ITIOMOIIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSMOM 10 TOUEK APYTOU MPSMOM.

Pemrate 3a1aun Ha kieTyaToii Oymare.

[IpoBOIUTH BBIUMCIEHHUS] M HAXOAWTh YUCIOBbIE W OyKBEHHBbIE 3HAYEHMsI YIJIOBB I'€OMETPUUYECKUX 337auax C HMCIOJb30BAHHEM CYMMBI YIJIOB

TPEYroJIbHUKOB MMHOTOYI'OJIBHUKOB, CBOWCTB  YIJIOB, 00pa30BaHHBIX MPU MEPECEUECHUU IBYX MAapaJJICNbHBIX MpsAMBIX  cekyme. Pemath
MIpaKTUYECKHE 33]1a4M Ha HaXOKJIeHne yriioB.Bianers MIOHSATHEM r€OMETPHYECKOTO MecTa TOYEK. YMeTs onpenensaTh
OMCCEKTPHUCY yIJIa U CePEIUHHBIN NepIEeHAUKYISIP K OTPE3KY KaKk T€OMETpUUYECKUEe MecTa

TOYEK.

DopmMynUpOBaTh ONPEEIEHUS] OKPYKHOCTH U KPYyra, XOpAbl U AUAMETPa OKPYKHOCTH, TOJIb30BaThCAd HX CBONUCTBAMU. YMETh MPUMEHSATH 3TH
CBOICTBA MPH PEIICHUH 3a]1a4.

Brnagerp moHsATHEM ONMUCAHHON OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HaxoauTh e€ ueHTp. [loap3oBaThcs dakTamMu O TOM, 4TO OMCCEKTPHUCHI
YIJIOB TPEYroJibHUKA MEpPEeceKaroTcsl B OJHOM TOYKE, U O TOM, YTO CEpPEeIUMHHBbIC MEPIECHIUKYISAPhl K CTOPOHAM TPEYroJibHUKA MEpeceKaloTcs B OJHOMN
TOYKE.

Bnagerp mnoHsTHEM KacaTenbHOM K OKPYXHOCTH, TIOJb30BaThCS TEOPEMOMO MEPHEHAUKYIIPHOCTH KacaTeIbHOU U paauyca, IpOBEeIEHHOTO
K TOYKE KacaHusl.

[Tonb30BaThbCst MPOCTEUIIMMHU F€OMETPUUYECKUMH HEPABEHCTBAMU, [IOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHUS C IOMOIIBIO IIUPKYJIA U JTUHEHKH.

Hpe,[[MeTHLIC PE3YyIbTAThI OCBOCHHUA IIporpaMmbl yqe6H0r0 Kypca K KOHI_Iy06y‘IeHI/I$I B 8 Kiacce:

Pacno3HaBaTh OCHOBHbBIE BU/Ibl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BAThCANX CBOMCTBAMU P PELICHUHU F€OMETPUUECKHUX 3a/1a4.

[IpuMeHsTH CBOWCTBA TOYKU TEpECceUeHuss MEIUaH TPEeyroJibHUKa (IIEHTpa Macc)B PEIICHUH 3a]1ad.

Brageres moHsTHEM CpenHEW JMHHMM TPEYroJdbHUKAa M Tpamnelud, MPUMEHSATh MXCBOMICTBA MpPU pEUICHUWU reoMerpudeckux 3aaad. llomb3oBarhes
teopemoit Daneca



U TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJISl PELIEHUS IPAKTUYECKUX 3a1au.

[TpuMeHsATh MPU3HAKH 110100US TPEYTrOJBHUKOB B PELICHUN T€OMETPHUECKUX 3a1a4.

[Tonme3oBatbes Teopemoit [ludaropa mist pemeHus: TeOMETPUYECKUX M MPaKTHUECKUX 3a1ad. CTpOUTh MaTeMaTHYECKyI0 MOJETb B MPAKTUYECKUX
3aJ1a4ax, CaMOCTOSITENIbHO JIEJIaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIIHE JIJTUHBI.

Bnanerp noHsTHSIMU CHHYCA, KOCUHYCA U TaHT€HCAa OCTPOrO yriia IpsIMOYroJIbHOTO TpeyroyibHUKa. [10J1b30BaThcsa ATUMU NOHSTUAMMU Ui PELICHUS
MIPaKTUYECKUX 3aa4.

Boruncnate  (pa3nuuHbIMH - crioco0amu) IUIOWIAAb TPEYroJIbHUKAa M IUIOIIAaAd MHOTOYTOJbHBIX (uryp (Honb3ysich, Trae HEOO0XOIUMO,
KaJbKYJIATOpOM). [IpuMeHsATh noslydeHHbIE YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Bnagers NOHATHSAMM BIMCAHHOTO M LEHTPAIbHOIO YIJa, MCIOJIb30BaTh TEOPEMBIO BIMCAHHBIX yIJlaxX, yrilax MEXay XopJaaMu (CEeKyLUIUMU) U yrie
MEXAy KacaTeJIbHOM UXOpJ0H NP pelIeHUH FeOMETPUUYECKUX 3a/1ad.

Brnazers nmoHsATHEM ONMKUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITh CBOWCTBA ONMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 33/1a4.

[IpuMeHsTh MOJTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJENH AJis 3aja4  peaJbHOM  JKM3HM M TPOBOJAUTH
COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPUH (II0JIb3YSACH, I'/ie HE00XO0AUMO, KaJIbKYJIITOPOM).

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTrpaMMbl yUeOHOTO Kypca K KOHIly oOy4deHHs B 9 KJjiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YITIOB, HAXOAUTH C UX MOMOIIBIO Pa3IMYHbIE AJIEMEHTHI MPSIMOYTOJILHOTO TPEYroJbHUKA («pelIeHre
MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB»). HaxoauTe (¢ NOMOIIbIO KaJbKyJAsTOpa) JUIMHBI M YIJIbI U1 HETAOJUYHBIX 3HAYCHUI.

[lonb3oBatbest  GopMynaMud MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKMM TOXKIECTBOM ISl HAXOXACHUS COOTHOLICHUN MexXay
TPUTOHOMETPUYECKUMHU BEIMYMHAMHU.

Hcnonb30BaTh TeOpEeMbl CHHYCOB U KOCHHYCOB JUISI HAXO0XKICHHS PA3JIMUHBIX 3JIEMEHTOB TPEYrOJbHUKA («pElIeHUE TPEYroJIbHUKOBY), TPUMEHSTh
UX MPU PEeUICHUH T€OMETPUUECKHX 3aa4.

Bnagerp mnousTusiMEH TpeoOpazoBaHUs MONOOWS, COOTBETCTBEHHBIX 3JEMEHTOB MoA00HbIX (uryp. Ilomp3oBaThCcsi cBOMCTBaMH MOI00US
MIPOU3BOJIBHBIX (PUTYp, YMETh BBIUMCIATH JUIMHBI U HAXOJIUTH YIJIbl Y M0J0OHBIX Guryp. [IpumeHsTh cBONCTBA MOJOOUSI B NPAKTHUECKUX  3a/Jadax.
YMeTh NOpUBOAUTH TMPUMEPHl MOAOOHBIX  (DUTYPB OKPYXKAIOLIEM MUPE.

[Tonb3oBaThbCst TEOPEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEICHUHN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHO.



[Tonp30BaThCs BEKTOpAaMH, TOHUMATh UX TEOMETPUUECKUN U (PU3UUECKUI CMBICI, IPUMEHSTh UX B PEIICHHH F€OMETPUIECKUX U (PU3NUECKUX 3a/1a4.
[IpuMeHATH CKansipHOE IPOU3BEICHNUE BEKTOPOB Il HAXOKICHHUS IJIUH U YIJIOB.

[Tonp30BaThCst METOIOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATD €r0 B PEUICHUN F€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Biragets nOHATUSAMH NPAaBUILHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH M PaJMAaHHOW MEpBI yrila, YMETb BBIYUCIIATH
IJIOIIA/b Kpyra 1 ero yacrei. [[puMeHsATh oay4eHHbIle YMEHUS B IPAKTHYECKUX 3a1a4ax.

HaxonuTh ocu (Miam IEHTPbI) CHMMETPUH GUTYD, TIPUMEHSTH IBHKEHUS INIOCKOCTHB MPOCTEHUIINX CITydasX.

[IpuMeHATh NOJIydEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIH JUIS 3a1a4 peanbHOM KU3HU " IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM MOJA00US U TPUTOHOMETPUYECKUX (PYHKIHH (M0Ib3YACh, I'/1e HE0OOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IIVIAHUPOBAHHUE 7

KJIACC
HanmenoBanue paznena |KonudecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aOLIUXCSI
(Temnl) Kypca 4acoB COJEPIKAHUE
[Ipocreiie reoMeTpuyecKue 14 [Ipocreitmme @®opMyJMPOBATH OCHOBHBIE MOHATUA U onpeneneHus. Pacno3naBarb
burypel ¥ WX  CBOWCTBA. F€OMETPUYECKUE U3YyYEHHbIE TeOMETpUYecKHe (Urypsl, OmpeaeasiTh HX B3aUMHOE
3mepeHue  reoMeTpUuYecKUX OOBEKTHI. PacmoJIoKeHNE, BBIMOJIHATHUEPTEXK 110 YCIOBUIO 3a/]auu.
BEJIMYUH MHOroyronsHuK, IIpoBoauTs mnpocTEHIIME IOCTPOCHHS C TIOMOIIBIO LUPKYJIS H
JIOMaHasl. JIMHEWKH.
CMmexHbIe u U3mepsaTs JHMHEWHBIE H YIJIOBBIE BEIUYHHBI TEOMETPHUECKUX U
BEPTUKAIIbHBIC YTIIBI. MPaKTUYECKUX OOBEKTOB.
Pa6ora OmnpeaensiTh «Ha rJ1a3» pa3Mepbl peabHbIX 00bEKTOB,
C  MpOCTEeHIINMHU NMPOBOAUTH TPYOYIO OIEHKY X Pa3MEPOB.
HCPTCIKAMM. Pemarts 337241 Ha BEIYMCIIEHUE JUTMH OTPE3KOB M BEJTUYMHYTJIOB.
M3mepenne JMHEHHBIX M | PemaTh 3a]aud  Ha B3aHMHOE PACIIOJIOXKEHHE
YTIIOBBIX BCJIMYMH, | reomeTpUyecKuX QUryp.
BBIUHCJICHUC OTPE3KOB U | JIpoBoaMTh  KJIAacCU(PUKALUIO  YIIIOB, BBIYMCJIATH
Yrjios JUHEWHbIE W YIJOBbIE  BEIWYUHBI, INPOBOAUTH
HE0OXO0UMBIE JJOKa3aTelbHbIE PACCYKICHUSI.
3HAKOMHUTBCSA C MCTOPHUEH Pa3BUTUA FEOMETPUU
TpeyrosbHUKN 22 [lonsatue o paBHBIX Pacno3HaBaTh mapbl paBHBIX TPEYTOJBHUKOB HAa TOTOBBIX UepTexkax (C
TPEYroJIbHUKAX U YKa3aHUEM MPU3HAKOB).




NepBUYHBIE
IpEJICTaBICHUS

0 paBHBIX (Qurypax.
Tpu [IpU3HaKa
paBeHCTBa
TPEYrOJIbHUKOB.
[Ipu3nakn  paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOWCTBO  MeEIMAaHbI
MPSIMOYT OJIbHOTO
TPEYroJbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3eE.
PaBHOOepeHHBIC u
PaBHOCTOPOHHHUE
TPEYrOJIbHUKH.
[Ipu3Haku ©  CBOICTBa
paBHOOEPEHHOTO
TPEYroJIbHUKA.
HepaBenctBa B
FE€OMETPUH.
[IpssmoyronpHbII
TPEYroJbHUK C YIJIOM B
300

BeiBoauTh ciencTBUs (pPaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYroJIbHUKOB.

®opMyIHpPOBaTh OIPENEICHUS: OCTPOYTOJIBHOIO, TYIOYIOJBHOTO,
PSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTBHI, MEIWAHBl TPEYrOJIbHUKA,
CEpEeIMHHOTO MEepPIEHANKYIIIpa OTpe3Ka; epuMeTpa TPEeyroabHHUKA.
®opmynupoBaTh  CBOIICTBA W  MNPU3HAKU  PABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb uepTexH, pemaThb 3a1a4M C TOMOILIBIOHAX0XK/IEHUS PaBHBIX
TPEYTrOJILHUKOB.
IIpumensaTy  npu3HAKK
TPEYrOJbHUKOB B 337a4ax.
Hcnonb3oBath H(poBbIE peCypCh I HCCIeI0BAHUS
CBOMCTB U3y4aeMbIX (QUTYD.

3HAKOMUTBCA C MCTOPHUEH Pa3BUTUS FEOMETPUHN

paBeHCTBA  MPAMOYTOJBHBIX




[lapajuienpHbIE TIPSIMBIE, CyMMa
YIJI0B TPEYTOJIbHUKA

14

[TapamiensHble  npsMBbIE,
ux cBoiictBa. Hakpect
Jexauue,
COOTBETCTBEHHBIE "
OJIHOCTOPOHHUE  YIJIBI,
00pa3oBaHHbBIC

npu nepece4yeHnt
NapajuleJbHBIX  MPSAMBIX
CEeKYIIICH ). [TpuznHak
NapajuIeIbHOCTU MPSAMBIX
yepes PaBEHCTBO
paccTosiHuii  OT  TOYEK
OJHOW MPSIMOM O BTOPOU
pSIMOM.

Cymma YIJIOB
TPEeYroJbHUKA.

Buemnue  yruiml
TpPEeYrojJbHUKa

DopMyJIMPOBATH MOHATHE [1APAJUICIIBHBIX IIPSAMBIX,

HAXOJAUThb IIPAKTUYECKUE IPUMEPBI.

H3yuatrs cBoiicTBa yrinoB, O0Opa3OBaHHBIX TMPH  TEPECEUYCHUU
napauleNibHbIX OpsAMbIX cekymed. IlpoBoauTh Jo0Ka3aresbcTBa
NapauIeJIbHOCTU JIBYX HPSMBIX C MOMOUIBIO YIJIOB, 0OOpa30BaHHBIX IPU
MIEPECEUCHHUH 3TUX NPSIMBIX TPETHEH MIPSAMOIA.

Ber4ucasTs cyMMy yrioB TPEYrOJbHHUKA U MHOTOYTOJIBHHKA.
HaxoauTsp 4nicioBble U OyKBEHHBIE 3HAYEHMSI YTIIOB

B F€OMETPHUUYECKHX 33J1a4ax C HCIIOJIb30BAHMEM TEOPEMO CyMME

YTJIOB TPEYrOJIbBHUKA U MHOTOYI'OJIbHUKA.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU




OKpyXHOCTb U  KpYT.
['eomerpuueckue
[IOCTPOEHHUS
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OxpyxHOCTb, XOpHa H
JUaMeTp UX CBOMCTBA.
Kacarenbnas

K OKPY>KHOCTH.
OKpyXHOCTb,

BIIMCAHHAas B yroJl.

DopMyJIMPOBAThL ONpPEAEICHUsS. OKPYKHOCTH, XOPHbI, AMAMETPA U
KacaTelbHOW K OKpyXHOCTH. M3y4aTe uX CBOWCTBA, IIPU3HAKH,
CTPOUTH YEPTEXKHU.

HccnenoBarb, B TOM 4YHCIC HMCHOJABL3YH LHQPPOBBIE pecypehl:
OKPYKHOCTb, BIIMCAaHHYIO B yroJ; LEHTP OKPYKHOCTH, BIIMCAaHHOM B
YT'OJI; PAaBEHCTBO OTPE3KOB




ITonsgtue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEOUHHBIN
MIEePIICHIUKYIISIP
KaKk  I'E€OMETpPUYECKHE
MecTa TOYEK.
OKpy>XHOCTb,
OTHCaHHasg  OKOJIO
TPEYroJbHUKA.
OKpyXHOCTB,
BITMICAaHHAS

B TpPEYroJIbHHK.
[Ipocreiimme
3a/1a41

Ha IIOCTPOEHUE

KacaTeJbHbIX.
Hcnoan3oBats Meron ['MT s noka3arenscTBa TEOpEM O
MEepPECCUeHN OWCCEKTPUC YIIOB TPEYrOJbHUKA M CEPEIMHHBIX
MEPIECHINKYIISIPOB K CTOPOHAM TpeyroJibHUKac nomoiiso I'MT.

OBJageBaTh MNOHATHSAMHM  BIHMCAHHOM ®  ONMCAHHOU
OKPY)KHOCTEW TpEYroJdbHHKA, HAXOAUThb ILEHTPHl 3THUX
OKPY>KHOCTEH.

Pemars OCHOBHBIE 3a1a4M HA MOCTPOEHME: YIJIA, PABHOTO JIaHHOMY;
CEpEMHHOIO  TEPHNEHIUKYJApa  JTaHHOTO  OTpe3Ka;  MpsSIMOM,

IPOXOJAIIEN dYepe3 [JaHHYK0 TOYKY M NEPIEHIUKYISIPHOW JaHHOU
NpsIMOiA; OMCCEKTPHUCHI TaHHOTOYTJIa; TPEYTOJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTaM.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUHU

[ToBTOpEHME, 000011IeHNE [ToBTOpEeHUE u Pemate 3a1aum Ha MOBTOPEHHE, WLIIOCTPUPYIOIINE CBSA3U MEK]LY
SHaHUH 000011IEHNE OCHOBHBIX pa3IMYHBIMU YaCTSIMU Kypca

MOHATUI U METOJIOB Kypca

7 KJ1acca
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




8 KJIACC

HanmenoBanue pazzena | Konmuectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Tembl) Kypca 4acoB coaepKaHue

UeThIpEXYroJIbHUKN 12 [Tapamenorpamm, ero | M300paxaTh M HAXOAMThb Ha YepTeKaX YEThIPEXYTOJbHUKU PAa3HBIX
NMpPU3HAKM W CBOWCTBA. | BHJAOB M MX DOJEMEHTH. @OpMYyJUpPOBATh  ONpede/IeHHs:
YacTHble cllydyau | mapajuiesiorpamma, NpsSMOYrojibHHKa, poM0Oa, KBajpara, Tpareluu,
[apajuieJIorpaMMOB paBHOOOKOMTpaInenuu, NpSIMOYroJbHOM Tpaneruu.
(npsMoyrosibHUK, pomO, | Jloka3piBaTh M HCIOJB30BATH NMPH pellleHMH 3aJa4 MPU3HAKH U
KBaJIpaT), UX MPU3HAKK U | CBOMCTBA: MNapajuiejorpamMma, MpsSMOYrojibHHKa, pomOa, KBajpara,
cBoictea. Tpanenus. Tpaneuuu, paBHOOOKONTpaneuu, NpMoyroJbHOU Tparnenuy.
PaBHOGOKas u I[IpumeHsiTH MeTOA  yIBOEHUS MEIUAHBl TPEYroJIbHHUKA.
MIPSIMOYTOJIbHAS Hcnonb3oBarh 1ppoBbIE pecypehl A UCCIIET0BAaHUSI CBOMCTB
TpaneIuu. H3y4aeMbIX (QUTYP.
Meron  yaBoeHus 3HAKOMUTBCSH C MCTOPHUEH Pa3BUTUA FECOMETPUHN
MEUaHBI.
[enTpanbHas
CUMMETpUs

Teopema ®aneca u Teopema o (15 Teopema @aneca wu IIpoBoauTL MOCTPOCHUSA C INIOMOILIBIO LUPKYJISA U JIMHEUKH C

IIPOINIOPHHUOHAJIBHBIX  OTPC3KaAx,

110/100HBIE TPEYrOJIbHUKH

TeopemMa

0  TMPOMOPIHMOHAIBHBIX
OTpe3Kax.

Cpennsiss  nuHUSA
TpPEeYroJbHUKA.

UCHoJjb30BaHue TeopeMbl daseca u TeopemMbl
0 IPONOPLUOHAIIBHBIX OTpe3Kax,
IIPONOPLUOHAIIBHBIN OTPE30K.

IIpoBoanTh Q0KA3aTEJBLCTBO TOTO, YTO MEAMAHBI TPEYrOJIbHHKA
NIEPECEKAIOTCA B OJTHOM TOUKE, U HAXOAUTH

CTPOUTH YEeTBEPTHIN




Tpaneuusi, €€ cpenHss
JIUHUSL.

[IponopuuonaisHbIe
OTPE3KH.

LlenTp macc

B TPEYTrOJIbHUKE.
IToxoOnBIE
TPEYrOJIbHUKH. Tpu
MpU3HaKa noxoous
TPEYrOJIbHUKOB.
[Ipumenenne

noa00ust

npu perieHnn

IMMPAKTUYCCKUX 3aaa4

CBSI3b C LICHTPOM MacC, HAXOAUTh OTHOLLIEHHUE, B KOTOPOMMEIUAHBI
JIEJISITCS. TOYKOM MX IIEPECEUEHHUS.

HaxoauTh 10100HBIE TpPEYroJbHUKM Ha TOTOBBIX UYEPTEXKAX C
yYKa3aHUEM COOTBETCTBYIOILMX IIPU3HAKOB MOJA00US.

Pematp 3agaum Ha 10J00HBIE TPEYrOJIBHUKH C IOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOEHUSI YePTEXEeH U HaX0XKACHUS MOA0OHBIX
TPEYrOJIbHUKOB.

IIpoBoauTs [0Ka3aTeJbCTBA C  KCHOJB30BAHMEM IPU3HAKOB
moa00us.

JokaspiBaTh Tpu TpHU3HAKa MOAO0US  TPEYrOJIbHHUKOB.
IlpumMeHATs  MOJy4YEHHBIE  3HAHUA  IPU  PELICHUU
F€OMETPUYECKUX U MTPAKTUYECKUX 3aa4.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUHU

[Imommane. Haxoxnenue
[JI0IIaIed  TPEYrOJbHUKOB U
MHOT'OYTOJIbHBIX ¢buryp.
[Tmomaau nogoOGHBIX GUTyp
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CBolicTBa IUIoIaaeu
reOMETPUUYECKUX

dburyp.

Dopmyabl s
TUIOIIA N
TPEYroJbHUKA,
napasuiesiorpamma,
Tparneiuu.

Brraucnenue

IJIOIIAIeH CIIOKHBIX

buryp.

OgiaieBaTh NMEPBHYHBIMHU MpPeACTABJIEHUsIMH 00 oOIIel Teopun
wiomaau (Mepbl), GopMyJIMPOBaTh CBOWCTBA TUIOUIA/U, BBISCHSTH
WX HATJISITHBIA CMBICIT.

BeiBoguTh  QopMynbl  IUIOMAAM  Mapauieorpamma,
TPEyroJibHUKa, Tpaneuuu U3  (GOpMyabl  IUIOUIAIU
psIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTh (GOpPMYINBI TUIOIMIAM BBIMYKIOTO YETHIPEXYrOJbHUKA
4yepe3 IUaroHaau ¥ yroja Mexnay Humu. Haxonurs twomanu ¢uryp,
M300paXEHHBIX Ha KJIET4aTol Oymare, HCIOJIB30BaTh pa3OueHue
(burypsl Ha 4acTH M IOCTpauBaHUE.




[Mnomanmu duryp

Ha KjIeTyaTod Oymare.
ITmomanu IO J0OHBIX
buryp.

3agaun

C  TPaKTHYECKUM
COJICpKAHUEM.
Pemmenue 3agau

C TIOMOIIBIO MeETOoJa
BCIIOMOTATEIILHOM
IUIOIIA N

Pa3ouparhs npumepsnl HCHOJb30BaHMUS BCIIOMOTATEIbHOM TUIOMIAAN
JUISL pEUIEHUSI TEOMETPUYECKUX 3a/1a4.

HaxoauTs riomaay nogo0HbIX QUTyYp.

BhIyucaaTh TWI0MAMN PA3IMYHBIX MHOTOYTOJIBHBIX QuUryp. Pemarn
3aa4M Ha TUIOLIA/Ib C MPAKTUYECKUM COJICPHKAHUEM




Teopema  Iludaropa
Hayvaja TPUTOHOMETPHH

u

10

Teopema Ilucdaropa, u eé
PUMCHEHUE.
Ornpenenenue
TPUTOHOMCTPHUYCCKUX
¢yHKIMIT ocTporo yria
PSIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMCTPUYCCKHUC
COOTHOIIICHUS

B NPSIMOYIOJIbHOM
TPEYroJIbHUKE.

OcHOBHOE
TPUTOHOMETPUIECKOE
TOXIECTBO

Joxa3piBaTh Teopemy Iludaropa, wucnoan3oBarb e¢ B
IIPAKTUYECKUX BBIYUCIICHUSX.

D opMyJIHPOBATH OTIPE/ICICHUS] TPUTOHOMETPHUICCKUX (PYHKITHI
OCTpOTO YTIjia, HPOBEPATHh UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOILIEHHUS B
IPSIMOYTOJIbBHOM TPEYTOJIbHUKE.

HccnenoBath COOTHOIICHUS MEXIY CTOPOHAMHU B IPSIMOYTOJIbHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30°

u 60°.

Hcnonb3oBath bopMyIIbI pUBEICHUS u OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO JJISI HAXOXKJICHHUSI COOTHOIIEHUMN
MEXIy TPUTOHOMETPUYECKUMHU (GYHKUIUSAMH Pa3IUYHBIX OCTPBIX
YTJIOB.

I[IpuMeHSITH TMOJYYEHHbIE 3HAHUA M YMEHHMS NPU pEHICHUU
MPAKTHYECKUX 3a/1a4.

3HAKOMUTBCSA C MCTOPHUEH Pa3BUTUSA F€OMETPUHU




YTIbl B OKPYXHOCTH.
BrnucanHele ©W  ONMCaHHbBIC
YETBIPEXYTOJIbHUKH.

KacarenbHble

K OKpyxHoctu. Kacanue
OKPYXHOCTEHN
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Bnoucannsie "
LEHTPAJIbHBIE YIJIBI,
yroJI MEXKTY
KacaTeJIbHOM u
XOPIIOH.

Yrael  Mexay
XOpJIaMHu u
CEKYILUMU.

Bnucannsie Hu
ONMCAHHBIE

YETBIPEXYTOJIBHUKH, WX
MIPU3HAKU U CBOMCTBA.
[Ipumenenne  3TUX
CBONCTB

npu peleHun
FEOMETPUYECKUX

3ajad.

B3anmnuoe
pacrnosioxxeHue JBYX
OKPY>XHOCTEH, obmue
KacaTeJbHbIE.

Kacanue

OKPYKHOCTEHN

@ opMyJIMPOBATH OCHOBHBIE OIIPECIICHHUS, CBSI3aHHbIC

C yIJlaMHU B Kpyre (BIIMCaHHBIN yroJi, LeHTpajbHbli yron). Haxoguts
BIIMCAHHBIE YIJIbl, ONAPAOIINECS HA OAHY IYI'Y, BBIYMCIATH YIJbl C
IIOMOILBI0 TEOPEMBI O BIIMCAHHBIX YIVIAX, TEOPEMBI O BIIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LICHTPAJILHOM YIJIE.

HccaenoBatb, B TOM YHCIE C TOMOIIBIO ITUPPOBBIX PECYPCOB,
BIIMCAHHBIE M OINMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTH HX
CBOWCTBA U NPU3HAKHU.

Hcnosb30BaTh 3TH CBOKWCTBA U TPU3HAKY IIPH PEIICHUU3a1a4




[ToBTOpEHUE, 00o01enune 4 [ToBTOpenne ocCHOBHBIX | PemaTth 3agauM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIIUE CBS3U MEXKITY
3HAHWUH MMOHATHH n METOO0B Pa3IMYHBIMHA YaCTAMU KypcCa

KypcoB 7 U 8 KIaccos,
0000111eHue 3HAaHUI

OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME




9 KJIACC

HanmenoBanue pazzena | KosmuecTtBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
(Tembl) Kypca 4acoB cojepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue ®opMyIHpOBaTh ONpeaeeHUs TPUTOHOMETPUYECKUX (PYHKINH

KOCHHYCOB Y CUHYCOB. TPUTOHOMETPHUUYECKHUX TYINBIX U IPSIMBIX YTJIOB.

Pemenue TpeyroinbHUKOB ¢byukiui yriaoB or 0Jgo | BbIBOAMTH TEOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C
18001. @opMmysbl | paanyCcOM ONMUCAHHOU OKPYKHOCTH).
MIPUBEICHHUSL. BeiBoguTh (popMyJibl 1JIs1 BBIYMCJICHUSA JIOLIAAeH
Teopema KOCHHYCOB, ¢ HCHOJIb30BAHHEM TeopeM TPUIroHOMeTpuHM ((popMyla TUIOMATH
TE€OpeMa CUHYCOB. TPEYroJbHUKAa 4Yepe3 JABE CTOPOHBI M Yroa MeXAy HUMH, (opmyina)
Pewrenne IUIOMIA N YEThIPEXYTOJIbHUKA YE€pe3 €ro JUArOHAIM WU YroJl MEXIY|
TPEYTrOJIbHUKOB. HUMH).
[TpakTnueckoe Pemiatep TpeyronbHUKH.
IIPUMCHCHUC PemaTe npakruyeckue 3a1auu, CBOASIINECS
AOKa3aHHbIX TEOPEM K HAXOXJECHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA




[IpeoOpazoBanme mo1o0ws.
MeTtpHuueckrue COOTHOLICHUS
B OKPY>KHOCTH

10

ITonsarue
0  mpeobpazoBaHUU
oA00us.

COOTBETCTBCHHBIC
3JIEMEHTEI IIOJOOHBIX
buryp.

Teopema

0  TIPOU3BEICHUU
OTPE3KOB XOp,
TeopemMa

OcBauBath mNOHATHe mpeoOpasoBanus nonodus. McciaegoBarb
OTHOILIECHHE JIMHEHHBIX 3JIeMEHTOB (uryp mpu mnpeoOpa3oBaHUU
noa06us.

HaxomuTs n1pumepsl 1oao0usi B  OKpyKaroluen
JICACTBUTEIILHOCTH.

BbIBOIMTH METPUYECKHE COOTHOILEHUS MEXIy OTpPE3KaMU XOpi,
CEKYIUX M KacaTeJIbHbIX C MCIIOJb30BAaHUEM BIIMCAHHBIX YIJIOB U
M0/I00HBIX TPEYTOJIbHUKOB.

Pematp reomerpuyeckue 3aauyd U 3aJauyd U3 PEATBHOM JKU3HU
UCII0JIb30BAHNEM TOJIOOHBIX TPEYTrOJIbHUKOB




0 IIPOU3BEICHUH
OTpPE3KOB CEeKYILUX,
TeopemMa O KBajJpare
KacaTeJIbHOM.
[IpumeneHne B
pelieHuu
T€OMETPUYECKUX
3a1a4




BekTopsl

12

Ornpenenenue
BEKTOPOB, CIIOKCHUE U
BbIUMTAHUE BEKTOPOB,
YMHO’KEHUE BEKTOpa Ha
YUCIIO.

dusnueckui 51
F€OMETPUYECKUN CMBICIT
BEKTOpOB. Paznoxenue
BEKTOpa IO JBYM
HEKOJUTMHEAPHbIM
BEKTOPAaM.

Koopannaret

BEKTOpA.

CxkansapHoe
IIPOU3BECHUE
BEKTOPOB, €T0

Hcnosb30BaTh  BEKTOPbl  KAK  HAINPABIICHHBIE  OTPE3KH,
HCCIe10BATH TEOMETPUYECKHi (TepeMenieHne) u (pu3ndecKui
(cuia) cMbICIIbI BEKTOPOB.

3HaTh ompeaeeHHsI CYMMbl MU Pa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YHCIIO, HCC/IEI0BATh TEOMETPUICCKUN M (PU3HUECKHIA
CMBIC/IBI 3THUX omnepauuid. Pemiatb reoMeTrpudeckue 3aaadud C
WCITOJIb30BAHUEM BEKTOPOB.

PackiiaapiBaTh BEKTOP M0 JIBYM HEKOJUIMHEAPHBIMBEKTOPAM.
Hcnosb30BaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,

BbIBOJMTH €0 OCHOBHBIE CBOMCTBA.

Ber4ucasTe cymMmmy, pa3sHOCTb U CKAIAPHOE IPOU3BEACHUEBEKTOPOB
B KOOpJAMHATAX.

IIpuMeHATh CKaJIApHOE MPOU3BEICHHUE I HAXOXKICHUS JUIMH H
YTJIOB




MIPUMEHEHHUE
OIS HaXOXXICHUS

JUIMH U YTJIOB.

Pemenne 3amaq

C TMOMOUIBKD  BEKTOPOB.
[TIpumeneHnne BEKTOpOB I
perieHus 3a1a4 GU3NKU

HeKapTOBBI KOOpJAWHATEI Ha
IIJIOCKOCTH

JexapToBbI
KOOPJMHATHI TOYEK Ha
TJIOCKOCTH.

YpaBHeHHEe  TIPAMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatet TOUYEK
nepeceyeHus
OKPY>KHOCTHU u
MPSMOM.

Meton koopAMHAT TpU
pelieHun
reOMETPUYECKUX 3ajad,
MPaKTHYECKUX3a1a4

OcBanBaTh NOHATHE TNPSIMOYTOJBHOM  CHUCTEMBI

KOOPJIMHAT, JE€KAPTOBBIX KOOPAUHAT TOYKH.

BeiBOoAUTH ypaBHEHUE MPSAMON W OKPYKHOCTU. BbIIeJATH TOTHBIN
KBaJApaT UId HAaxXO0XACHHA LEHTPAa U paauyca OKPYKHOCTH IO €€
YPaBHEHHUIO.

Pemate 3a1a4M Ha HaXO0XACHHE TOYECK IIEPECCUYCHUS MPSAMBIX U
OKPY)KHOCTEH C TMOMOIIbI0 MeTrojaa koopauHaT. HMcmouab3oBaTh
CBOICTBa YIiI0BOro Ko3(p¢uireHTa NpsIMONIpy pellieHuH 3a1ad, A
OIIPEIEIICHUS PACIIONOKECHHUS IIPSAMOIA.

IIpuMeHATs KOOPAMHATHI IPU  PEIIEHUHM TI'E€OMETPHUYECKHUX

u

IMPAKTUYCCKUX 3aaad, A4 IIOCTPOCHHA MATCMATHYCCKUX MO,Z[CHCﬁ

pealbHBIX 337124 («METOJ KOOPIUHATY).

IMoan3oBaTbest  [UIsI  TOCTPOGHUS U UCCIEIOBaHHMA
U (POBBIMU PECypCaMHu.

3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHUSI TEOMETPUU




[IpaBuibHBIE
MHOTI'OYTOJIbHUKU. JlJInHa
OKPYXHOCTH M ILJIOIIA/b

Kpyra.
Briuucienue miomaaen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno [J. JliunHa
OKPYXXHOCTH,  JIyTH
OKPY>KHOCTH.
Pagnannas  mepa
yria.

Inomane Kpyra,
CEKTOpa, CETMEHTa

DopMyJIHPOBATh OIPEACICHUE IPABUIBHBIX MHOIOYTOJIbHUKOB,
HAXOAUTh uXx dieMeHThl. lloab30BaTbecslt TNOHATHEM  JIIMHBI
OKPYXXHOCTH, BBE/IEHHBIM c IIOMOILBIO IIPaBUJIbHBIX
MHOT'OYTOJIbHUKOB, ONpeaeJATh YUCIIO [, JNIMHY YT U PaAUaHHYIO
Mepy yria.

IIpoBoauTs mepexox OT paaWaHHOM Mephl YIa K

rpagycHON U Ha00OpOT.

OmnpeneasTs MI0MAAL Kpyra.

BoiBoauTh (hopmysibl (B rpasycHON U pajuaHHON Mepe) s JUIMH
JIyT, TJIOMIAJEH CEKTOPOB M CETMEHTOB.

Boruncaars muoman  Guryp, BKIIOYAIOMIMX — AJIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTts mioniaay B 3a1a4ax peaibHON )KU3HU

JBHKEHUS IIOCKOCTH

IMousTne o0 IOBWKEHUU
IUIOCKOCTH.
[TapannenbHbId
MEPEHOC,  MOBOPOT
[Ipumenenue

IIPU PEIlIeHUH 33134

Pa3oupars npuMepbl, WUIIOCTPUPYIOLIAE  MOHATHS

JIBUOKCHUSI.

@ opMyJIHPOBATH OIPEICIICHHS MMapaUICIBHOTO MIEPEHOCA, IOBOPOTA U]
0CeBOI cuMMeTpuH. BBIBOIUTH UX CBOWCTBA, HAXOUTH HETIOIBHKHBIC
TOYKH.

HaxoauTh [IEHTPBI M OCH CHMMETPHH MNPOCTEUIINX (QUryp.
IIpuMeHsTH MapaUICTbHBIN IEPEHOC U CUMMETPHIO MPH PELICHUU
reOMETPHYCCKHX 3314 (pa30ouparh MPUMEPHI).

Hcnoab30BaTh s MOCTPOCHUS U HCCICIOBAHUU IUPPOBBIC

pecypchl

[ToBTOpEHME, 0000I11IEHHE,

CHCTeMaTHU3alus 3HaHU!

[ToBTOpEHNE OCHOBHBIX
HOHATHUHI U

OnepupoBath MNOHATHAMM: GUrypa, TOYKa, MpsMas, Yroi,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIH U paBHOCTOPOHHUIMA




METOJOB KypcoB 7-9
KJ1accoB, 0000IeHne u
cUCTeMaTHU3alIHs
3HAHUMU.

[Ipocrenmme
reoMeTpuueckue (uUrypbl
u 170. CBOMCTBA.
N3smepenune
reOMETPUUECKUX
BEITUYMH.
TpeyroyibHUKH.
[TapannensHbie u
TepIEHANKYISPHBIC
TIpsIMBIE.

OKpYyXHOCTb U  KpYT.
['eomerpuueckue
MOCTPOEHUSA. YTJIbI

B OKPYXHOCTH.
Bnucanneie u
OIIMCaHHbIE
OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.
IIpsimas 51
OKPYXHOCTb.
YeThIpEXYroabHUKM.
Bnucanneie

TPEYTrOJIbHUKH, IIPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeMaHa,
OuccekTpuca M BBICOTAa TPEYrOJbHUKA, MapajuleJorpamM, pomo,
IOPSIMOYTOJIbHUMK, KBaJparT, Tpamelnus; OKpPYKHOCTb, KacaresibHas;
paBeHCTBO M mojo0ue ¢Guryp, TpeyrojbHUKOB; MapaieIbHOCTh U
NEePIEHANKYISIPHOCTh TPAMBIX, YTOJI MEXKIY MPSMBIMH, CUMMETPHS
OTHOCHUTENIbHO TOUKU U MPSIMOM; JUIMHA, pAacCTOSIHUE, BEJIMYMHA yIJa,
II011a/1b, IEPUMETP.

Hcnonb3oBath ¢popmyibr: nepuMerpa U ionaan
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, o0béma
PsIMOYTOJIBHOTO TIapajuiesienunesa.

OnepupoBaTb  NOHATHAMM:  TPSIMOYroOJibHas  CcHUCTEMa
KOOpJIMHAT, BEKTOp; MCHOJb30BaThb JTU TMOHATHS IS
NpEJICTaBICHNUs] JaHHBIX W pELIeHus 3ajad, B TOM YHCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pematp 3agaum Ha MOBTOPEHUE OCHOBHBIX MOHITHM, WILTIOCTPALIMIO
CBSI3€M MEXIy pa3IMYHBIMU 4YacTsIMU Kypca. BelOmparb metonx s
pelIeHus 3a1a4H.

PemnaTth 3aaa4u U3 NOBCEIHEBHOMN KU3HU




u OIINCAaHHBIC
YETBIPEXYTOJIbHUKMU.

Teopema Iludaropa wu
Hayaja TPUrOHOMETPHUH.

Pemenne 00X
TPEYroJIHbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
TJTIOCKOCTH.

JIBIOKEHUSI. ITonmoOwue.
Cummerpust.

IInmomans. Brraucienue
MIoIIaIe. ITnomaan
MoA00HBIX (HUTYP.
JexapToBbI
KOOpAMHATHI  HA
IJIOCKOCTH.

Bekropsl

Ha IMIIOCKOCTH

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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OEJNEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM LH(POBOM MHUPE BEPOATHOCTh M CTATUCTHKA NMPUOOPETaOT BCE OOJBIIYI0 3HAUMMOCTh, KaK C TOYKU 3PEHUS MPAKTHUUECKUX
MPUJIOKEHUM, TaK M UX POJIUB 00pa30BaHUU, HEOOXOIUMOM KaXXJOMy ueioBeKy. Bo3pactaer umcino mpodeccuii, mpu oOBIaACHUN KOTOPBIMU TPeOyeTCs
Xopomiasa OaszoBas IIOAIrOTOBKA B oOjacTu BCPOATHOCTU M CTATHUCTHUKH, TaKasd IMOJATOTOBKa Ba)XHA JJId IMPOAOJIKCHUA 06p330BaHI/I$I n aj1s YCHGMHOﬁ
npodeccruoHalbHON Kapbhephl.

Ka)K)IBII\/’I YCJIOBEK MOCTOAHHO NPUHUMACT PCHICHNUA Ha OCHOBEC MMCIOMIUXCA Y HETO JJaHHBIX. A JJIsL 000CHOBAHHOTO IMPUHATHA PEHICHUSA B YCJIOBUAX
HEOO0CTAaTKa NiIn n30bITKA I/IH(bepMaI_[I/II/I HGO6X0)II/IMO B TOM YHCJIC XOPOIIIO C(i)OpMI/IpOBaHHOG BEPOATHOCTHOC N CTATUCTUICCKOC MBIIIJIICHHUEC.

HNMeHHO mMOATOMY OCTpO BCTala HEOOXOIUMOCTh CHOPMHUPOBATH Yy OOy4aromIMXCS (PYHKIMOHAIbHYIO T'PaMOTHOCTb, BKIJIIOYAIOLIYI0O B ceOs B
KayecTBE HEOTHEMJIEMOI COCTABIISIONIEH YMEHHE BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh MHPOPMAILIMIO, MPEJCTABIEHHYIO B Pa3IMUHBIX QopMmax,
MMOHUMATh BEPOSITHOCTHBIN XapakTep MHOTUX peajbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHUIITNE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH IMpPHUHLIMIIAMU cOOpa, aHalu3a U MPEACTaBICHUS NAaHHBIX M3 PA3IUYHBIX cdep KU3HU 00IIecTBa U
rocyfapcTBanpuoOaeT o0yJaromuxcsi K 00IMecTBEHHBIM HHTEepecaM. M3ydeHne 0CHOB KOMOMHATOPWKH Pa3BHBACT HABBIKM OpraHU3alUM nepedopa u
nojcyéTa Yucia BApUaHTOB, B TOM YHUCJIE B MIPUKIATHBIX 331a4ax. 3HAKOMCTBO C OCHOBaMU TeopHuH rpadoB co3AaéT MareMaTH4ecKuil (yHIaMeHT Juis
dbopMupoBaHusi ~ KOMIETeHIMH B oOnactu uHGOpMaTUKU U LUQPPOBBIX TexHOJorui. [IpyM M3yuyeHUM CTATUCTUKU W BEPOSTHOCTU O0OTallaroTcs
MpeICTaBICHHs 00yJarOIMUXCsl O COBPEMEHHOM KapTUHE MUpPa U METO/IaX ero UccieoBaHus, (GopMHUpyeTcs MOHUMAaHUE POJIM CTATUCTUKH KAaK HCTOYHHKA
COLIMANIFHO 3HAYMMOM MH(OPMALIMK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBILIICHHUSL.

B cooTBeTcTBHM C NaHHBIMU LEISIMH B CTPYKTYpe MporpamMmbl y4eOHOTO Kypca
«BeposATHOCTD U CTaTUCTHKAY» OCHOBHOTO 00111ero oO0pa3oBaHus BbIIEICHBI CEeYIOIIUecoepKaTeIbHO-MeToanueckrue TuHun: «[IpeacraBneHne JaHHbBIX
Y OMHcaTeIbHas CTATUCTUKAY, «BepoaTHOCTBY, «DeMeHThl KOMOMHATOPUKIY, «BBeaeHne B Teoputo rpadosy.

Copepxanne nuHuu «lIpeacraBneHne OaHHBIX M ONHCATENbHAas CTATUCTHKA» CIYKUT OCHOBOHM Ui (opMUpOBaHMS HABBIKOB pabOTHI C
uH(popMalen: OT YTeHUsI U UHTEpIpeTanuu WHPOpPMallUU, MPEACTaBICHHOW B TabiauIax, Ha AuarpaMmax Hrpadukax, 10 cOopa, MpeAcTaBICHUS U
aHallM3a JaHHBIX C HCIOIb30BAHUEM



CTAaTHCTUYECKUX XapaKTEPUCTHUK CPEIHUX W paccenBaHus. PaboTas ¢ JaHHBIMH, OOYyYaroIMecs Y4arcs CUUTHIBATH M HHTEPIPETUPOBATH JaHHBIC,
BBIJIBUTaTh, APTYMEHTUPOBATh U KPUTHKOBATH MPOCTEHININE TUMOTE3bl, Pa3MBIIUIATh HaJ (PaKTOPaMHU, BHI3BIBAIONIUMU W3MEHUHUBOCTh, M OIEHUBATH UX
BJIMSIHUE HA pacCMaTPUBAEMbIE BEJIMUUHBI U IIPOLECCHI.

HNHTYyNTHBHOE IIPENCTABICHUE O CIIy4alWHOW M3MEHYMBOCTH, UCCIIEAOBAHUE 3aKOHOMEPHOCTEW U TEHJIECHIUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM
JUI U3y4eHHUs TEOpUM BeposTHOcTed. bosbloe 3HaueHHe UMEIOT MPAKTUYECKHE 3aJaHMs, B YACTHOCTH OMBITHl C KIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJEISMU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBaononoous ciyyaitHoro coObitus. IIpu m3yueHun ydeGHOro kKypca oOydarouiuecss 3HaKOMSTCS C
MPOCTEHIIMMHI METOJAMH BBIYUCIICHUSI BEPOSATHOCTEN B CITyJalHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMHUAJIEMEHTAPHBIMU UCXO0/IaMH, BEPOSITHOCTHBIMU
3aKOHAMM, MTO3BOJIAIOIIMMH CTaBUTh U peliaTh Oosiee CIOXKHBIE 3a71a4i. B yueOHbII Kypc BXOAAT HadallbHbIE MPEACTABICHUSAO CIyYyallHbIX BEJIMYUHAX U
WX YHCJIOBBIX XapaKTePUCTUKAX.

B pamkax yudeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOY4YalOIIMXCSIC MHOKECTBAMU U OCHOBHBIMHU ONEPALMSIMU HaJl MHOKECTBaMHU,
paccMaTpUBarOTCS TPUMEPHI TPUMEHEHUS JIJIS PEIICHUS 3a7a4, a TAK)KE UCIIOIh30BaHMsI B APYTUX MAaTEMAaTUUECKUX KypcaxX U YIeOHBIX MpeMeTax.

B 7-9 xnaccax n3yuaercs ydaeOHbIN Kypc «BeposATHOCTh M CTAaTUCTHKA», B KOTOPBIA BXOAIT pasnenbl: «lIpeacraBieHue MaHHBIX W OMHUCATEIbHAs
CTaTUCTUKAY,

«BeposTHOCTEY, «1eMEeHTbl KOMOMHATOPUKNY, «BBeeHre B TEOpHUIO rpadoBy.

OOmiee 4mMCIIO YacoB, PEKOMEHJOBAaHHBIX JUIsI HW3Y4eHUs Yy4eOHOro Kypca
«BeposiTHOCTh M cTaTtuctukay, — 102 gaca: B 7 kmacce — 34 gaca (1 ywac B Henemo),B 8 kiacce — 34 yaca (1 gac B Hepento), B 9 kinacce — 34 gaca (1
4ac B HEJIEIIO).

COJAEPKAHUE OBYYEHUA7 KIIACC

[IpencraBnenure JaHHBIX B BHAE TaOMuUL, auarpamm, rpa@ukoB. 3anoJiHEHUE
TaOJIHI], YTCHHE U TIOCTPOCHHE TUarpamMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYroBbiX). UTeHHE rpadyKoB peasibHBIX MpolieccoB. M3pneuenne nudopmauu
U3 MarpamMM M Ta0Jull, UCIIOJIB30BaHUE U MHTEPIpETALHs TaHHBIX.

OnucarenpHas CTaTHCTHKA: CpefqHee apupMeTHUecKoe, MequaHa, pa3Max, HauOojblllee W HaUMEHbIlIee 3HaueHUs Habopa YHMCIOBBIX JAHHBIX.
[Ipumepsl Ciny4yalHOMM3MEHYUBOCTH.

CrnyyaitHblii SKCTIEpUMEHT (OTIBIT) U CiIydaiiHOe coObITHE. BepoaTHOCTh U YacToTa. Pojb MajgoBepOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHII B
npupoie u B obmiectBe.MoHeTa U UrpanbHasi KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. CreneHp BepmnHbl. Yucino pédep n cymmapHas cTerneHb BepiunH. [IpenctaBienue o cBs3HocTd rpada. Llemn u nuKIIbL
ITyru B rpagdax. O0xox rpacda (sitnepos nmyth). IIpencraBnenue 06 opueHTHpoBaHHOM TIpade. Pemienue 3amaduc momoibsto rpagos.



8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TaOIUII, AUArpaMM, rpaduKoB.

MHo0k€ecTBO, 37IEMEHT MHOKECTBA, MOAMHOKeCTBO. Onepanuu HaJl MHOXKECTBaMU: 00beIMHEHNE, NIepeceueHue, AonouHenrne. CBoiicTBa onepauui
HaJl MHOXXECTBaAMH: IEPEMECTUTEIBHOE, COUETAaTENIbHOE, paCIpeAe/INTENbHOE, BKIItOUeHHs. Vcnonb3oBanne rpaduueckoro npeacTaBieHus MHOXKECTB s
ONMCAHHUS PeaJIbHBIX IPOLIECCOB U ABJICHUH, IPU PELICHUH 3a1a4.

N3mepenue paccenBanus JaHHbIX. JlUcTiepcus U CTaHJApTHOE OTKJIOHEHNE YHCIOBBIX HA0OpoB. J(narpaMMa paccenBaHus.

DOnemMeHTapHbIe COOBITHS ciydaiiHOro ombita. CiywaiiHble coObITHS. BepostHocT coObiTui. ONBITEI C pPaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU
coObITusiMU. CriyuaiiHblii BBIOOp. CBSI3b MEXIy MaJOBEpPOSITHBIMU U MPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMUB IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa JepeBbEB: €IMHCTBEHHOCTh MTyTH, CYILIECTBOBAHUE BUCSUYEH BEPIINHBI, CBA3b MEXIAY YMCIOM BEPILIMH U unciaoM péodep. [Ipasuino
yMHOKeHus. Pemienue 3a1au ¢ momonibio rpagos.

[IpoTuBomonoxubie coObiTus. [narpamma Ditnepa. OOwveauHeHue u mnepecedeHue coObiThil. HecoBmecTHble coObiTHs. Dopmyna cioxeHUs
BEpPOSATHOCTEH. YCIIOBHAsI BEpOATHOCTh. [IpaBuino ymHoxxenus. HezaBucumeie coObiTus. [IpencraBnenue skcriepuMeHTa B BHjAE JepeBa. Pemenue
3a7a4 Ha HAXOXJIEHHUE BEPOSITHOCTENC MOMOIIBIO IEPEBa CIIYYalHOTO IKCIIEPUMEHTA, TUarpaMm Dujiepa.

9 KJIACC

[IpencraBienue NaHHBIX B BUAE TaOIuI], [uarpamm, rpadukoB, HHTEpIpeTalys AaHHBIX. UTeHHe U MmocTpoeHue Tabiaull, JuarpamM, rpaukoB 1o
peanbHBIM JIaHHBIM.

[lepecranoBku u (hakropuan. Coueranus u uucio couetanuil. Tpeyronpauk Ilackans. Pemenue 3a1ay ¢ ucnonb30BaHHEM KOMOMHATOPHKHU.

I'eomerpuueckas BepossTHOCTh. Ciy4ailHbIE BBIOOp TOYKM U3  (GUIYpPHI HA IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH.

Ucneitanue. Yenex u Heynadya. Cepust ucnbITanuii 10 nepBoro ycnexa. Cepust ucnbitanuii bepuymmm. BepostHOCTH cOOBITHI B CEpUU UCTIBITAHUN
bepnynu.

CnyuaiiHas BeIMYMHA U paclpelieleHue BeposTHOCTed. MaTtemaTtuyeckoe oxkujgaHue u aucrepcus. IIpruMepbl MaTeMaTHYeCKOTro OKHIAHUS KAk
TEOPETUUYECKOT0 CPETHEr0 3HAUYECHMS BeJIMUMHBI. MaTeMaTuyeckoe OKUJIaHuE U AUCHEPCUs] CIydalHOM BEIMYMHBI «YUCJIO YCIEXOB B CEPUU UCHBITAHUM
bepnymnm».

[Tonsitre o 3akoHe OonbIINX ynceln. M3MepeHne BeposTHOCTEN ¢ TOMOIIBIO YaCcTOT.

Poub 1 3HaueHne 3aK0HA OOJIBIINX YHCET B IIpupoac u 06IH€CTBC.



HNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIEe pe3ynbTaThl OCBOEHUS IPOTpaMMbl yU€OHOIO Kypca K KOHIY oOy4ueHHs B 7 KJjiacce:

Yurath MHPOPMALIMIO, TIPEACTABICHHYIO B Ta0nMIax, Ha JuarpaMMax, MpeACTaBIATh JaHHbIE B BHJE TaOIHIl, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIC
(cronbuaThie)n KPYTroBEIE) IO MacCHBaM 3HAYCHUH.

OnwuchIBaTh U HHTEPIPETUPOBATH peallbHbIC YHCIIOBBIC JaHHBIC, TPEICTaBICHHBIEC B TAONMMIIAX, HA TUarpaMMax, rpaduKax.

Hcnonp30BaTh Ui ONMHCAHWS JaHHBIX CTAaTHCTHUYECKHE XapaKTEPHCTUKU: cpernHee apudMeTHueckoe, MeIuaHa, HauOoJIbIIee W HAMMEHBIIEe
3HA4YCHUs, pa3Max.

VmeTp mipesicTaBIeHUE O CITyJaiHOH M3MEHYMBOCTH Ha IPUMeEpax 1eH, PU3MIECKIXBEINYNH, aHTPOTIOMETPHUYECKIX JJAaHHBIX, UMETh MPECTAaBICHNE
O CTaTUCTUYECKOW YCTOMYMBOCTH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHIly oOy4ueHHs B 8 Kjiacce:

W3Bnekars u mpeoOpa3oBbIBaTh MHPOPMAIIMIO, MPEICTaBICHHYIO B BHUJIE TaONUIl, JuarpamM, rpa@ukoB, MPEACTaBIATh JaHHbIE B BUJE TaOIuI,
quarpaMm, rpauKoB.

OnuceliBaTh JaHHBbIE C MOMOINBIO CTAaTUCTHYECKUX MMOKa3zaTeseil: cpelHHX 3HAuYeHUN U Mep pacceumBaHus (pa3max, AMCIEPCHS U CTaHIApTHOE
OTKJIOHCHHE).

HaxonuTh 9acTOThl YHMCIIOBBIX 3HAYEHWW M YaCTOTHI COOBITHH, B TOM YHCIIE IO pe3yabTaTaM U3MEpPEHUN W HAOIIOICHUH.

Haxonutb BepOsITHOCTH CiTydallHBIX COOBITHI B ONBITAX, 3Has BEPOATHOCTU 3JIEMEHTAPHBIX COOBITHM, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMUCOOBITHSIMH.

Hcnonb3oBathk rpaduueckue MoAeIH: AEPEBO CIyYaliHOTO SKCIIEPUMEHTA, JuarpaMmbl Dijiepa, YuciaoBasi IpsaMas.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, IOJMHOKECTBO, BBIMOJHATH OIEPALMU HAJ MHOKECTBaMHU: OObEIMHEHUE, MepecedeHue, IOTOTHEHHE,
MIEPEYUCIISTh 3JIEMEHThI MHOKECTB, IIPUMEHSTH CBOMICTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBICHUe MHOKECTB U CBA3CH MEXAy HUMU JJISl OMMCAHUS MPOLIECCOB U SBJICHUIA, B TOM YHCIIE MPU PEIICHUN
3a/1a4 U3 IPYrux yueOHbIX MPEAMETOB U KYpCOB.

Hpe,[[MeTHLIC PE3YyIbTAaThl OCBOCHUSA IIPOI'PAMMbI yqe6H0r0 KypcCa K KOHITY O6y‘leHI/I${ B 9 Kiacce:

H3Bnekats u HpeO6p330BLIBaTB I/IH(I)OpMaI_H/IIO, MPpEACTABJIICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BUIC T8.6J'II/II_I, Auarpamm, Fpa(l)I/IKOB, MMpEACTaBJIATb
JaHHBIC B BUJIC Ta6J'II/II_[, Auarpamm, l"pa(I)I/IKOB.

Pemate 3aJa4yu OpraHn30BaHHbBIM nepe60p0M BapHUaHTOB, a TaKXKEC UCIOJIb30BaAHHEM KOM6I/IHaT0pHBIX npaBHII 1 METOJOB.
Hcnonp30BaTh ONHUCATENbLHBIC XapaKTCPUCTUKU JJId MAaCCUBOB YHCJIOBBIX NAHHBIX, B TOM YHUCJIC CPCAHUC 3HAYCHUSA U MCPBI PaCCCUBAHUA.

HaxoauTe 4acTOTHI 3HAYEHUH U YaCTOTHI CO6LITI/IH, B TOM YHUCJIC ITIOJIB3YSACh PE3yJibTaTaMU HpOBCI{éHHBIX HSMCpCHI/Iﬁ u Ha6HIOHCHHﬁ.

Haxoauts BEPOATHOCTU CJIy‘Iaf/'IHBIX COOBITHI B HU3YUYCHHBIX OIIbITAX, B TOM YHCJIC B OIIbITAX C PABHOBO3MOYKHBIMHU JJICMCHTAPHBIMU COGBITI/ISIMI/I,



B CEpUAX HUCHBITAHWIIO IIEPBOrO yCIieXa, B CEpUsAX UCIbITaHUNU bepHymn.
Nmets npencraBieHue o CilydalilHOW BEJIMYUHE U O PACIPEIETICHUU BeposiTHOCTEN. IMeTs npeictaBienue 0 3aKOHE OOJIBIINX qucell
KaK 0  MPOSIBJIEHUU 3aKOHOMEPHOCTH B CIIydallHON M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIHUX YHCEN
B IIPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pasgena |KommuectBo OcHOBHOE coepKaHne OCHOBHBIE BUJIbI JEATEIHBHOCTH 00YJarOITUXCS
(Tembl) Kypca 4acoB

[IpencraBienne JaHHBIX 7 [IpencraBnenue naHHBIX OcBauBaTh COCOOBI TIPEICTABJICHUS CTATUCTUYECKUX
B Tabmumax. [Ipaktudeckue JTAaHHBIX U YHCJIOBBIX MACCHBOB
BBLIUHMCIEHUS 110  TaOJIMYHBIM C TMOMOIIBI0 TaOMUI] M JUarpaMM C HCHOJIb30BAaHUEM
JTAHHBIM. U3BneueHue " aKTyaJbHBIX M BOXHBIX JAHHBIX (AeMorpaduyeckue JaHHBIC,
MHTEPIIPETAITIS TaOJIUYHBIX MIPOU3BOJCTBO IPOMBIIUIEHHON U CEIbCKOXO3AHCTBEHHOU
nanubiX. IlpakTrueckas pabota MIPOJIYKITNHU, OOIIIECTBEHHBIEH TTPUPOTHBIC SIBICHHS).
«Tabmuisy. H3yuarp ™meToabl palbOThl C TAaOMUMYHBIMHA |
I'papuueckoe rpaduYecKUMHA  TIPEACTABICHUSIMUA  JaHHBIX C
MPEACTaBICHUE JaHHBIX B MOMOIBI0  IUMPOBBIX  PECYypcCOoB B XOJI€
BH/JIE KPYTOBBIX, MPAKTHYECKUX paboT
CTOJIOMKOBBIX (cTronbuaThIX)
JarpaMm. Yreuune U
MIOCTPOEHUE ANArpaMM.
[Tpumepsl neMorpaguuecKkux
JUarpaMm.
[TpakTuueckas paboTa
«/Inarpammp»

OnucarenpHas CTaTUCTUKA 8 Yucnoseie Habopel. CpenHee OcBauBaTh NOHSITHSI: YHUCIOBOW HaOOp, Mepa LEHTPaIbHOU
apudmeTnyeckoe. TeHAeHuuu (Mepa 1eHTpa), B TOM  4YHCIE CpeIHee

Menuana yncioBoro Habopa.

apI/I(i)MeTI/I‘leCKOe, MEauaHa.




YcToiuuBOCTE MEIHAaHBI.
[IpakTnueckas padbora
«Cpennue 3HAYCHUA.

HauOonpmee u  HauMeHblllee
3HAQYEHHS  YHUCJIOBOTO  Habopa.
Pa3zmax

OnuceiBaTh CTaTUCTMYECKUE JIAHHBIE C  IOMOIIbIO
cpeaHero apu(gpMeTH4ecKkoro u Menuansl. Pemare 3agaun.
HM3yyatre cBOMCTBA CpegHUX, B TOM 4YHCIIE C
MOMOIIBI0  MH(POBBIX  PECYpCcOB, B  XOHE
IPAKTHYECKUX padoT.

OcBauBaTh NOHATHA: HauOoOJIbLIEE U HaUMEHbILIEE
3HauUEHUs YMCIOBOIO MAacCUBa, pa3Max.

PemaTh 3a1a4m Ha BIOOP crioco0a onmucaHus TaHHBIX

B COOTBETCTBMM C NPHUPOJON JaHHBIX M LENSIMHU
UCCIIEIOBaHUS

Cny4aliHasi ”3BMEHYUBOCTD

Cnyvaiinas M3MEHUYHUBOCTh
(mpumepsl). YacTtoTa 3HaUECHUN
B MaccuBe JAHHBIX.
['pynnupoBka.

['ucTtorpammel.

[TpakTuueckas paborta
«Cny4daitHasg U3MEHUYUBOCTb)»

OcBauBaTh MOHATHSA: YACTOTA 3HAYCHHUI B MACCHUBEIaHHBIX,
TPYNIHUPOBKA JAaHHBIX, TUCTOIPaMMa.

CtpouTh Y aHAJM3UPOBATH THUCTOTPAMMbI, MOAOHPATH
MOXO AU I niar IPYNIHAPOBKU. OcBauBaTthb
rpaduueckue MpeaAcTaBICHUS Pa3HbIX BUJOB CIyd4alHOUN
M3MEHYUBOCTH, B TOM YHUCIIE

C TOMONIbI0 IU(POBBIX PECYpPCOB, B XOJe
MPAKTHYECKON pabOThI




Benenue B Teopuro rpados

I'pad, Bepumna, pedpo.
[IpencraBnenue 3agaun

¢ mnomomipio Tpada. CreneHb
(BaJIGHTHOCTb) BEPIIMHBI.

Uucno pébep u cymmapHas
creneHb BepmuH. Lens u

OcBauBaTh mousaTusi: rpad, BepmmHa rpacda, pedpo rpada,
CTENEHb (BaJIEHTHOCTh BEPILUUHBI), LIETIb U LIUKJI.

OcBauBaTh NOHATHA: MyTh B Tpade, dDIIEPOB IMyTh, 00X0]
rpada, opueHTUPOBAaHHBIN rpad.

PemaTs 3a1a4n Ha IOUCK CYMMBI CTETICHEH BEPIINH




IIUKJT. [Tyte B rpade.
IIpencraBinenue O  CBA3HOCTH
rpada. OO6xonm rpada (ditepoB
yTh).

[IpencraBnenue

00  OpUEHTHPOBAHHBIX

rpadax

rpada, Ha mouck oOxoxa rpada, Ha MOUCK IyTeH B
OpPUEHTUPOBAHHBIX rpadax.

OcBanBaTh cnoco0bI IPEACTABICHUA 3a/1a4 U3 Kypcaanreopsl,
FEOMETPUH, TEOPHUH BEPOATHOCTEH, JAPYrMX HPEIMETOB C
noMOIbI0 TpadoB (KapThl, CXEMBI, JJIEKTPUUYECKHE LIEIH,
(GyHKIMOHAIbHBIE COOTBETCTBUS) Ha IPUMEPAX

BepostHOCTP W 4YacTOoTa
CITy4aifHOTO COOBITHS

CrydaiiHbI ONBIT U CITy4allHOE
coObiTHe.  BeposiTHOCTH U
4acToTa COOBITHSI. Posb
MaJIOBEPOSITHBIX U TTPAKTUYECKH
JIOCTOBEPHBIX  COOBITHIA B
npupojie u

B oOmectBe. MoHera u
urpajgbHasi KOCTb B TEOpUHU
BEPOSITHOCTEH.

[TpakTuueckas paboTa
«YacroTa BbITIaZICHUS] OpiIay

OcBauBaTh MNOHATHS: CIY4YallHBIl OMNBIT W CIy4alHOE
coObITHE, MAaJOBEpPOSITHOE M MPAKTUYECKH JOCTOBEPHOE
coObITHE.

HN3yuyarh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITUH B
pHUpoJie ¥ 00I1IeCTBE Ha BaXKHBIX IPUMEpax

(aBapuu, HecyacTHbBIE  CiIy4ad, 3allldTa I[EepCOHATBLHOU
nH(popMainu, epeaada JaHHBIX).

M3yyarp posib  KJIACCHMYECKUX  BEPOSTHOCTHBIX
Mozeneil (MOHeTa, WrpalbHas KOCTb) B TEOPHH
BEPOSITHOCTEH.

Ha6aoaath M M3y4yaThb 4YacTOTy COOBITMM B MPOCTBIX
9KCIIEPUMEHTaX, B TOM 4YHCIE C TOMOIIBIO LU(PPOBBIX
PECYPCOB, B X0/I€ MPAKTUYECKOM pabOThI




O0001menue,
cUCTeEMAaTH3alus 3HaHUN

[Ipencrasnenue
OnucarenpHas
BeposarHocTs
COOBITUSA

JAHHBIX.
CTaTUCTHKA.
CIIy4alHOTO

IToBTOpPATH U3y4EHHOE U BHICTPAUBATH CUCTEMY3HAHUM.
Pemath 3aga4m Ha npeAcTaBIEHUE U ONIMCAHUE JTAHHBIX
C TOMOIIBIO H3YYEHHBIX XapakTepuctuk. O0cyxkaaTh
NPUMePBbI CIy4allHbIX COOBITHH,




MaJIOBEPOSITHBIX U NMPAKTHYECKHU JTOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIH B IPUPOJE U KU3HUYEIIOBEKA

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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8 KJIACC

HaumenoBanue pasgena |KonmuecTBo OcHOBHOE conepKaHne OcHOBHBIE BUJIBI JCATEIHBHOCTH O0YHIAOIINXCS
(Tembl) Kypca 4acoB

[loBTOpenne kypca 7 4 [IpencraBnenue JIAHHBIX. IloBTOPATH N3y4EHHOE U BLICTPAMBATh CUCTEMY3HAHUM.

KJ1acca OmnucarenbHas CTaTHCTHKA. Pemare 3amayM Ha IPEACTAaBICHUE M ONMCAHME JAHHBIX C
Cry4aiinas U3MEHUYUBOCTb. MOMOIIBI0 HM3YYEHHBIX XapakTepuCTHK. Pemars 3agaum Ha
Cpennne uyuciaoBoro Habopa. IPEICTABICHUE  TIPYNIHAPOBAaHHBIX JAHHBIX M OIHUCAHME
CnyyaiiHble COOBITHSL. CIIy4ailHOM U3MEHUYNBOCTH.
BepositHocTn w1 9acToTHI Pemare 3agauMm Ha ONpeNeIeHUE YaCTOTHI CIYy4aWHBIX
Knaccuaeckne monenn teopuu coObITUH, OOCYXIEHHE IPUMEPOB CIy4alHBIX COOBITUH,
BEPOSATHOCTEN: MOHCTa 24 MaJIOBEPOSITHBIX M IPAKTHYECKH JOCTOBEPHBIX CIYy4aWHBIX
UTrpambHas KOCTh COOBITUH, UXPOJIM B IPUPOJE U )KU3HU YEJIOBEKa

OnucarenpHas cratucruka. |4 OTk0HEHHS. Hucnepcus OcBauBaTh NOHATHSA: JUCHEPCHA M CTAaHJAPTHOE

PaccenBanue naHHBIX YHCII0BOTO Habopa. OTKJIOHCHHUE, UCIOJIb30BaTh OTH XAPAKTEPUCTUKU IS
CrangaptHoe OTKJIOHCHHUE OIIMCaHUs PACCEUBAHMS IaHHBIX.

quCJI0BOI'0 Ha60pa.
I[I/Ial"paMMLI pacCcCuBaHus

BbiaBUraTh runoTe3nbl 00 OTCYTCTBUH HUJIN HAINYHUUCBA3U 110
JuarpaMmmam pacCCUuBaHUs.

CTpOI/ITb JuarpaMmbl paCcCCuBaHUs 110 UMCIOIIUMCAJaHHbBIM,
B TOM 4YHCJIC C IOMOIIbIO KOMIIBOTEpA




MHoecTBa

MHOXecCTBO, MOJAMHO>KECTBO.
Onepanuu  HaJg MHOXKECTBAMU:
00BbeIMHEHHUE, repeceycHue,
JIOTIOTHCHHE.

CaoiicTBa omneparuiiHa
MHO>KECTBaAMHU:
MIePEeMECTUTENTBHOE,
coueTaTelIbHOE,
pacrpenenuTensHoe,
BKITIOUCHUSI.

I'padmueckoe

IpEeJICTaBIICHUE

MHOECTB

OcBauBaThL NOHATHS: MHOECTBO, DJIEMEHT
MHO’KECTBA, NOJMHOKECTBO.

BpinmoiHATL  omepanmMM  HAJg  MHOXECTBAMHU:
00beIMHEHNE, TIEPECCUCHHE, TOTIOTHEHUE.

Hcnoan3oBaTh CBOMCTBA: MEPEMECTUTENBHOE,
coueTaTesbHOE, pacrpenenuTensHoe, BKJIFOUEHUS.
HUcnoab3oBaTh rpaduyeckoe MpeacTaBICHUE MHOXKECTB
IIPU OINMCAaHWUU pEAJIbHBIX MPOLECCOB W SBJICHUW, IpHU
pelIeHnH 3a]1a4 U3 APYruX y4eOHBIXIPEIMETOB U KYpCOB




BepostHOCTB
COOBITHS

CIIy4alHOTO

DeMeHTapHbIE COOBITHSI.
CrnyyaiitHbie COOBITHSL.
biaronpustcTByromue
3JIEMEHTapHBIE COOBITHSI.
BepositHocTr coOBITHI. OTBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU
CnyyaitHblii BEIOOD.
[IpakTnueckas padota

COOBITHSAMU.

«OmBITHI
C pPaBHOBO3MOKHBIMHU

OcBauBaTh MNOHATHSA:  DIIEMEHTAapHOE  COOBITHE,
CiIy4anHoe coObITHE KaK COBOKYITHOCTh
0JIarOTIPUATCTBYIOIINX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOJKHBIE AIEMEHTAPHbIE COOBITHUS.

Pemath 3aga4m Ha BBIUKCIEHHE BEPOSATHOCTEN COOBITUH 110
BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITUHCITYYaTHOTO OTIBITA.
Pemars 3amaum  Ha BBIYKCICHUE BEPOATHOCTEH
coOBITHII B OMBITAX C  PaBHOBO3MOXHBIMHU
AJIEMEHTApPHBIMU COOBITUSMH, B TOM YHCIIC

C IOMOIIBIO KOMIIBIOTEPA.




AJIEMEHTaPHBIMH
COOBITUSMIY

IIpoBoaMTH U U3y4YaTh ONBITHI

C DPaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITHSMHU (C
UCIOJIb30BAHUEM MOHET, WIpPajbHBIX KOCTEH, JpYyrux
MOJIeJIeil) B X0/I€ MPAKTUYECKOU paboThI

Brenenue B Teoputo rpadon

HepeBo.  CgoiicTBa  nepena:
€/IMHCTBEHHOCTD MyTH,
CYIIECTBOBAaHHUE BUCSYEH
BEPIIUHBI, CBSI3b MEKIY UYUCIOM
BEpIIMH U  4YHCIOM  pédep.
[IpaBuito yMHOKEHUS

OcBauBaTh NOHATHA: JEpPeBO Kak rpad Oe3 IMKIiIa, BUCSYAs
BEpILMHA (JIUCT), BETBb JIEpPEBa, MyTh

B JiepeBe, IUaMeTp JepeBa.

HM3yuyaTrp cBOMCTBA JEepeBa: CYIIECTBOBAaHUE BUCAYECH
BEPILMHBI, €IMHCTBEHHOCTh MYTH MEXIY IBYMS BEpIIMHAMHU,
CBA3b MEX]y YHCIIOM BEPIINH U YUCIOMPEDEP.

Pemiate 3a7a4M Ha NOWCK M IEPEYMCIICHHE NyTE€H B
JiepeBe, oNpeeNieHue Yucia BeplinH win péoepB Jepese,
00x0 OMHApPHOTO JEepeBa, B TOM YHCIE C MPUMEHEHUEM
MpaBWJIa YMHOXKEHUS

CrnyuaiiHple COOBITHS

[TpoTuBOMONOXKHOE coObITHE.
Huarpamma Diinepa.
OObenuHeHre U IMepeceueHue

COOBITHIA. HecoBmectHblie
coObiTs. Dopmyna  CIOXKEHUs
BEPOSATHOCTEM.

[IpaBuno YMHOXEHUS
BEPOSTHOCTEM. VYcnoBHas

BCPOATHOCTD. HezaBucumeie

OcBauBaTh NOHSATHS: B3aUMHO IMPOTHUBOIOJIOKHBIE COOBITHS,
omepanuu HajJ COOBITUSAMH, OObEIUHEHHE U TEepeceYeHHe
coObITHii, Tuarpamma Diinepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHS.

HN3yuaTth TeopeMbl O BEPOATHOCTH OOBEIUHEHHS ABYX
cOOBITHII ((DOPMYITBI CIOKEHUS BEPOSTHOCTEN).

Pemiatp 3agaum, B TOM 4YHCIIe TEKCTOBBIE 3aJaud Ha
oTpeieNieHre BEpOSTHOCTEN 00beTUHEHUS U




COOBITHSL. [IpencraBnenue
CIIy4allHOTO JKCIIEPUMEHTa B
BUJIE JIepeBa

nepeceyeHusi COOBITHI C MOMOINBIO YUCIOBON MPSAMOIA,
auarpamm Jiiepa, (popMyIibl CI0KEHUSIBEPOSITHOCTEH.
OcBanBaTh NMOHATHS: MPABWIO YMHOXXCHHUS BEPOSTHOCTEH,
YCIIOBHAasi BEPOATHOCTb, HE3aBUCUMbBIE COOBITHUS JIEPEBO
CIIy4aiiHOTO OIIBITA.

H3yuarth cBoiicTBa (ONIpeieNieHs ) HE3aBUCUMBIXCOOBITHIA.
Pemate 3agaum Ha  omnpeAeNeHUWE U UCIOJb30BaHUE
HE3aBUCHUMBIX COOBITHIA.

Pemars 3a1a4u Ha MOUCK BEPOSTHOCTEW, B TOM YUCIIE
YCIOBHBIX, C HCIOJb30BAaHUEM JepeBa ClIydailHOro
OTIBITA




O06001menue,
cUCTeEMAaTH3alus 3HaHUN

[IpencraBnenue JTAHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padpsr. BeposTHocTh

CIIy4aitHOTO COOBITHSI.
DneMeHTbl KOMOUHATOPUKH

IToBTOPATH H3yUEHHOE U BBICTPAUBATH CHCTEMY

3HAHUMU.

Pemath 3aga4m Ha npeacTaBieHUE U ONMCAHUE JTAHHBIX

C TIOMOIIIbIO U3YYEHHBIX XapakTepucTUK. PeliaTh 3axaun

C IpUMeHeHueM rpagos.

Pematp 3agaum  Ha  HaxOXXIEHHE BEPOSTHOCTH
CIIy4aiilHOTO COOBITHS MO BEPOSITHOCTSIM 3JIEMEHTapHBIX
COOBITHI1, B TOM YHCJIE B OIIBITAX

C PAaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBbITHSAMH. Pemarn
3aJa4M  Ha HAXOXICHHME BEPOSITHOCTEW OOBEAMHEHUS W
nepecedeHus COOBITUH, B TOM UHCIIE€ HE3aBUCUMBIX, (|
UCIIOJIb30BAHUMEM Tpa@HUuecKux TMpeACTaBICHUN U JepeBa
CIIy4ailHOTO OTIBITA.




Pematp 3amaum Ha nepeuncieHue KOMOMHAIMK (Yucia
[IEPECTaHOBOK, YMCIIa COUYETAaHUM),

Ha HAXOXJCHHWE BEPOATHOCTEH  COOBITHI C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C
UCII0JIb30BaHUEM TpeyroJibHuKa [lackans

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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9 KJIIACC

HaumenoBanue pasgena |KommuectBo OcHOBHOE conepKaHne OcHOBHBIE BUIBI JEATEIHBHOCTH 00YYaIOITUXCS
(Tembl) Kypca 4acoB
[ToBTOpeHne kypca 8 4 [IpencraBnenue JIAHHEIX. IHoBTOPSATH U3y4yeHHOE U BHICTPAUBATH CHCTEMY
Kj1acca OnucarennHas CTaTHUCTHKA. 3HAHUH.
Onepaunu  Hax  COOBITUAMM. Pemars 3agaym Ha TpEeACTaBICHHE W OIUCAHUE
HezaBucumocTh cOOBITHI JaHHBIX.
PemaTh 3a7a4u Ha HaXOXX/ICHUE BEPOSITHOCTEH OOBEAMHEHUS U
MepecevyeHus COOBITUHA, B TOM UHCJIE HE3aBUCUMBIX, C
WCIIOJIb30BaHUEM TpadHuueckux TPEACTABICHHH © JepeBal
CIIy4ailHOTO OTIBITA.
PemaTh 3aaum Ha MepevyrCIICHHE KOMOWHAITUH (YUcCTa
MePECTAaHOBOK, YHCIIa COUCTAHUN),
Ha HAXO0XXJCHUE BEPOSATHOCTEH COOBITUI
C TpPUMEHEHHEM KOMOWHATOPHUKH, B TOM YHCIE C
HCII0JIb30BaHNEM TpeyroibHuka [Tackas
DIeMEeHThl KOMOMHATOPUKH 4 [TepecTtanoBKH. dakropua. OcBauBaTh NOHATHS: KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS,
CouyeTaHusa U YHCIO COYETAHHUH. yrnopsiioueHHasi Tmapa, TpoiWka OOBEKTOB, IEepPECTaHOBKa,
TpeyroapHuK ITackans. dakropuana  4WCiIa,  COYETAaHWE, YHUCJIO  COYCTaHHUH,
[IpakTrueckas pabora TpeyroabHuk [lackars.

«Brruucnenue BepOHTHOCTeﬁ
C UCIIOJIb30BAHHUEM

PemaThs 3agaum Ha MNEPCUUCIICHUC YIIOPAAOYCHHBIX ITAP, TPOCK,
MEPCUUCIICHUC NIEPECCTAHOBOK
1 COYETaHUM JIE€MEHTOB Pa3JINIHbIX MHOKCECTB.




KOMOWHATOPHBIX byHKIMI
AIIEKTPOHHBIX TAOIUI

Pemars 3agaum Ha NOpPUMEHEHHE YHUCIA COYECTAHUN B
anreope (cokpaiéHHoe yMHOKeHue, onHoMm HeroToHa).
PemaTh, npuMeHsisi KOMOMHATOPUKY, 3aa4H

Ha BBIYHUCIICHUE BEPOATHOCTEH, B TOM UHUCIE C IOMOUIbIO
AJIEKTPOHHBIX TAOJIHUIL B X0/1€ IPAKTUYECKOI pabOThI

['eomeTpuyeckas
BEPOSTHOCTh

I'eomeTpuueckas BEpOSITHOCTD.
CrnyyaiiHblii BBIOOp TOYKH U3
¢urypsl Ha IJIOCKOCTH, U3
OTpE3Ka, U3 Iy OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUIECKON BEPOSTHOCTH.
Pemiate 3aauM Ha HaxOXKJIECHHE BEPOATHOCTEN B
OTIbITaX, MPEICTABUMBIX KaK BHIOOD TOUEK

U3 MHOIOYTOJIbHHMKA, Kpyra, OTpe3Ka WIM JyTH
OKPYKHOCTH, YHCIIOBOTO ITPOMEKYTKA

Wcnbitanusa beprymimn

UcnpiTanue. Ycnex u Heyaaya.
Cepusi WCHBITaHUN 10 TEPBOTO
ycrexa.

UcnbiTanus bepnymm.
BepostHocTn  coOBITHI B
CEpUHU UCTIBITAHUMN

bepnymnu. [IpakTnyeckas
paboTa «McnbiTanus
bepnymnn»

OcBauBaTh NOHATHSA: HUCIBITAaHWE, JJIEMEHTapHOE
coObiTHe B wucHbITaHuu (ycriex H Heymada), cepus
UCIBITAHWN, HACTYIUIEHHE MEpBOro ycmexa (Heynauu),
cepus ucnbiTanuii bepuysu.

PemaTh 3a7a4u Ha HAXOXKJEHUE BEPOATHOCTEH COOBITHIA
B CEpPHUM HCIBITAHUNA [0 MEPBOrO yclexa, B TOM 4YHCIE C
npuMeHeHHueM  (QOpMyIbl  CyMMBI  I€OMETPHYECKOU
IPOrPECCHUH.

Pemath 3a1auM Ha HaXOXXJCHHE BEPOSITHOCTEH 3JIEMEHTapHBIX
cOOBITHII B cepuM HCHBITAHUNM bepHy/IM, Ha HaXO0XJIEHUE
BEPOSITHOCTH ~ OMNpPENeIEHHOr0 4YHcia YCIeXOB B  Cepuy
ucneITaHuibepHyIm.

H3yuaTs B X01€¢ NPAKTHYECKOH PadoThI,




B TOM 4YHCIIE C TOMOMIIbI0 LU(POBBIX PECYPCOB,
CBOWCTBA BEPOATHOCTHU B CEPUU UCHBITAHUN bepHysum




CrnyuaiiHasi BeIMUUHA

CnyuaiiHass BelWYMHA U

pacmpeneneHue
BEpPOSITHOCTEM.

Maremarnueckoe OKHJIAHUE U
Jucrepcus CIIy4aitHOM
BEJIMYMHBI. [Ipumepsr
MaTEeMaTHYeCKOTO OKUJaHUs Kak
TEOPETUIECKOTO CPEHETO

3HAYCHHS BEITUYUHBI.
[TonsTe o 3akoHe OOJBIINX
yucen. Mi3mepenne BeposITHOCTEH
c TTOMOTIIBIO 4acToT.
[Ipumenenne 3akoHa OOJBIINX
qUCeN

OcBouth NOHATHA: ClydaiiHas BeJIMYMHA, 3HAYCHUE
CIIy4allHOM BEIUYMHBI, PACIPEIEICHUE BEPOSATHOCTEH.
HM3yuars u o0cy:xkaaTh @pUMEpPbl JUCKPETHBIX U
HENpPEpBhIBHBIX ~ CIIyYalHbIX BEJIMYUH  (pPOCT, BEC
YeJ0BeKa, YUCJIIEHHOCTD HaceJeHus, apyrue
M3MEHYUBbIE BETMUYHUHBI, pACCMATPUBABILINECS

B Kypc€ CTaTHUCTHKH), MOJIEIbHbIX CIy4yallHbIX BEJIHUYUH,
CBA3aHHBIX CO CIIy4allHbIMU oOmbITaMU (OpocaHue MOHETHI,
UTpaJIbHON KOCTH, CO CIIy4ailHBIMBBIOOPOM H T. I1.).
OcBauBaTh NOHATHS: MaTEeMaTH4YECKOE  OXKUJAHUE
CIy4alHOM BEJIWYMHBI KAk TEOPETHYECKOE CpeaHee
3HAYEHHE, JUCIEPCUs CIIy4alHOW BEIMYMHBI KaK aHajor
JUCIIEPCUU YUCIIOBOTO HAabopa.

Pemiate 3agayM  Ha BBIYMCIIEHHME MaTEeMaTH4YECKOTO
O0XUJAHUS U JUCHIEPCUN JUCKPETHOW CIIyYalHOW BEIIMYHUHBI
[0 33JaHHOMY pAacCIpElCIICHUI0, B TOM YHCIE 3a7ad,
CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMH.

3HAKOMHTBCA C MATEMAaTHYECKUM OXKMIAHUEM U TUCIIEPCUEN
HEKOTOPBIX PACIPEACICHUM, B TOM YHCJIE paclpeicieHUus
CIIy4alilHOM BEJIUYMHBI «4HCJIO yCIIEXOB» B CEPUU MCIBITAHUN
bepnysnnu.




H3yyaTrs yacTtoTy COOBITHS B TOBTOPSIOUIMXCS CIy4ailHBIX
ONbITaX KakK CIy4allHyl0 BEJIMYMHY. 3HAKOMHUTBLCS C 3aKOHOM
Oosbminx yucen (B ¢dopme bepHymin): npu OONBIIOM YHCIE
OTIBITOB YacCTOTa COOBITUSI OJIM3Ka K €r0 BEPOSTHOCTH.

Pematp 3agaum Ha H3MEpEHHUE BEPOATHOCTEH C
noMo1uIbio yacToT. QO0cyKIaTh POJIb 3aKOHA

0onpmIMX YuCe] B OOOCHOBAaHMM YACTOTHOTO METOJ]a
U3MEPEHMS BEPOATHOCTEN.

OOcy:xkpath 3aKkoH OOJIBIIMX 4YHCENl KaK IpOsBIECHUE
CTaTHUCTUYECKON YCTOWYMBOCTH B H3MEHYMBBIX SBJICHMSIX,
POJIb 3aKOHA OOJIBLINX YHCET B IPUPO/IE UB KU3HH YEIIOBEKA

O06001eHre, KOHTPOJIb 10 [IpencraBnenue JaHHbIX. | IIOBTOPSATH N3YYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenpHas CTaTHUCTHKA. 3HAHUM.
BCPOﬂTHOCTB CHY‘laﬁHOFO Pemate 3agaum Ha IIPEACTAaBIICHUE W OINCaHHE
COOBITHSL. DJIEMEHTEI JTaHHBIX.
KOMOMHATOPUKH. Cnyuaiinble PemaTh 3a1a4M Ha HAXO0XJCHUE BEPOSTHOCTEH COOBITHIA,
BCJIIMYMHBI M PACIIPCACICHUS B TOM 4YHCJI€ B OIbITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMHM COOBITUSIMHU, BEPOSITHOCTCH 00BbEIUHEHUS
U TIEpPECeUeHUs] COOBITHH, BBIUYUCIATH BEPOSTHOCTH B
OIbBITax
C CEepUsIMU CIIy4alHbIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34
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