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OenepanbHas pabouas mporpamMma Mo ydeOHoMy mnpeaMery «MareMarukay
(Oa3zoBbINt ypoBeHb) (mpeamerHas obnacth «Maremarnka U uHbOpMaTukay) (nanee
COOTBETCTBEHHO — IPOrpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIFOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHPyEeMbIe pPe3yJbTaThl OCBOCHHUS MPOTPAMMBbI
Mo  MaTeMaTuKe, TeMaTHuecKoe IUIAHUPOBAaHME, TIepeueHb  (KoAu(uKaTop)
pacrpeiefIeHHbIX 10 KjaccaM IMpOBEpPsSEMbIX TPeOOBAaHUM K pPe3ylbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHUs U SJIEMEHTOB
COJIEp)KaHUsl O MaTeMmaThke, nepedeHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUMN
K pe3yiabTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO OOIIIEro
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS 110 MAaTEMAaTHUKE.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaremMaruke s oOydaromuxcs 5-9 kjmaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B nporpamMmme mo MaTeMaTHKe YYTEHbI UIEU U TMOJOKECHUS
KOHIICTIIIUY Pa3BUTHsI MaTeMaTH4IECKOro oopa3oBanus B Poccutickoit deneparum.

[IpenmeToM MaTeMaTUKH SIBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAHCTBEHHBIE (OPMBI U  KOJMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEUIIUX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM OMBITE, J0 JOCTATOYHO CIOXHBIX, HEOOXOUMBIX
JUUISL Pa3BUTHSL HAYYHBIX M MIPUKIIAHBIX Ujel). MaTteMatuueckue 3HaHus 00eCIeunBaloT
MOHUMAHUE TPUHLHUIIOB YCTPOWCTBA W HCHOJb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATAE W  HMHTEPIPETALMI0 COLUMAIBHOM, HSKOHOMHUYECKOW, MOJIMTUYECKON
nH(popMalKK, MalOT BO3MOXXHOCTH BBITIOJIHATH PAcyeThl U COCTABJISATH AJTOPUTMBI,
HaxOJIUTh U IPUMEHATH (POPMYJIBI, BIIAJIETh TPAKTUUECKUMHU ITPUEMaMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOCHHH, YUTaTh WHQPOpPMAIMIO, MPEACTABICHHYIO B BUJIE TaOIMII,
auarpaMM U TpauKOB, JKATh B YCIOBUAX HEOINPEIACIECHHOCTH ¥ IOHUMATh
BEPOSITHOCTHBII XapakTep CIydailHbIX COOBITUH.

N3ydyenue marematuku QopMmupyer y oOydaromuxcsi MaTeMaTH4eCKUH CTUIIb
MBIIUIEHUS, MPOSIBISIIONINIICS B ONpPEeICHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKWE TMPUEMBbl U METOJbl MBIIUICHUS, KaK HWHIYKIUS W JEIYKIIUS,
000011IeHre U KOHKpPETH3allus, aHaJlu3 M CHUHTE3, KIACCH(PHUKAIUI U CUCTEeMAaTHU3alINs,
abctparupoBanue u aHaorus. OObEKTh MAaTEMAaTHUECKUX YMO3AKITIOUCHUH, TPaBHIIIa UX
KOHCTPYHUPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOEHUM, CIOCOOCTBYIOT
BBIPa0OTKE yMEHUs (POpMYIUPOBATh, OOOCHOBBIBATH W JIOKA3bIBATh CYXKICHHS, TEM
caMblM PAa3BUBAIOT JIOTMYECKOE MbllieHHEe. M3ydeHue MareMaThukyd OOECIeurBaceT
dbopMupoBaHUE AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUICHUS M BOCIUTAHUE YMEHHI
JNEUCTBOBaTh MO  33JlaHHBIM  QJIrOpUTMaM,  COBEPILIEHCTBOBAaTH  W3BECTHBIC
U KOHCTpyHpoOBaTb HOBBIE. B mporecce pemieHus 3agady — OCHOBHOM YydeOHOI
JEATeIbHOCTH Ha YpPOKax MaTEeMaTHKW — Pa3BUBAIOTCA TBOpYECKass W MPUKIIATHAS
CTOPOHBI MBIILJICHHUS.
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OOyueHne mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
palMoOHAIbHYI0 U MH(GOPMAaTUBHYIO pedb, yMEHUE OTOMpaTh Hambojee MOAXOASIINE
A3BIKOBBIC, CHMBOJIMYECKUE, TpapUUecKue CpeAcTBa M BBIPAXKEHUS CYXKIACHUI
Y HarJISITHOTO UX MPEJICTABJICHHUS.

[Ipn u3yyeHMM MaTeMaTUKH OCYIIECTBISIETCS O00Illee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O IPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB IPYT'MX €CTECTBEHHBIX U TYMaHUTApHbIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS MAaTEMATHUKH JIJIS1 PEILIEHUs] HAYYHBIX U MPUKIIAIHBIX 33]1a4.

[TpuopureTHBIMH LIETIMU O0yUEHHsI MaTeMaTuKe B 5—9 Kilaccax sSBISIOTCS:

(GopMHUpOBaHUE LEHTPAIBHBIX MAaTeMaTUYECKUX MOHATUN (YMCIO, BEIMYHMHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSITHOCTb, (YHKIMS), O0OECIEUMBAIOLINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHu sl 00yJaroIINXCs;

NOJBEACHUE OOYyJalOUIMXCAd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYXKArOLIEro MUpa, IOHUMAaHUE MAaTEMaTUKHA KaK 4acTH
00111el KyIbTYpbI YETOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcs,
MIO3HABATEJIbHON aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUUHOCTHA MBIIIJICHUS,
MHTEpeca K U3yYCHHUIO MaTEMaTUKH;

(GopmMupoBaHuEe (PYHKIIMOHAIBHOH MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh NPOSBICHUS MaTeMaTHUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEaIbHBIX JKU3HEHHBIX CUTYalMsIX M MPU U3yYEHUH JPYTruX y4eOHBIX HpPEIMETOB,
NPOSIBJICHUSI 3aBUCHMOCTEH UM 3aKOHOMEpHOCTEH, (OpMYIUMPOBATh HMX Ha S3bIKE
MaTeMaTUKM MW CO3/1aBaThb MaTE€MaTUYeCKHE€ MOJENH, TMPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUil ammapar g pelIeHUus NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPNPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YJIbTaThI.

OCHOBHBIE JIMHUH COAEPX AHUS IPOrPaMMBI IT0 MareMaruke B 5-9 knaccax: «Hucna
U BBIYUCICHUS», «AnreOpa» («Anredbpamdyeckue BBIPAXKEHUS», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuumy», «leomerpusi» («I['eomerpuueckue QUIypsl U HX
cBoiicTBay, «/3MepeHrne reoMEeTpUUYECKUX BEIUYHMHY), «BEpOATHOCTh M CTATUCTHKA».
JlaHHbIE JTMHUM Pa3BUBAIOTCS MAapaJUICNIbHO, KaX/aas B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHa OT JApPYrod, a B TECHOM KOHTAaKTe
Y B3aMMOJICHCTBHUH.

CopnepxaHue mporpaMMbl IO MaTeMaTUKE, paclpeiesieHHOe 10 rojaM oOydeHus,
CTPYKTYPHUPOBAaHO TAaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUIUIUAIBHBIM
BolpocamM  oOydJaromudecsi — oOpaliajiuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaT€MaTUYECKUMHU TOHATHSMU M HaBbIKAMU OCYIIECTBIBLIOCH IOCIEI0BATEIBHO
U TOCTYNAaTeIbHO, C COOJIIOJICHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPECTaBICHUNA OO0y4aroumxcs,
pacumpsst U yriayossist ee, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaruka sIBISI€TCS 00s3aTENbHBIM yueOHBIM
IpeIMEeTOM Ha YPOBHE OCHOBHOIO o0Iiero oopasoBanusa. B 5-9 kmaccax matemaruka
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TPaJUIIMOHHO U3yYaeTCsl B paMKax CJIEIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIIOYas 3JEMEHTHI CTaTUCTUKU
u Teopun BeposTHOcTer) U «['eomerpusi». I[lporpammoil Mo MareMaTHUKE BBOIUTCA
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposSiTHOCTh M CTATUCTHUKAY.

OO6uiee 4MCIIO YacoB, PEKOMEHJOBAaHHBIX JJI M3Y4eHUs MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YpPOBHE OCHOBHOT'O oOImIero oopaszoBanusi, — 952 wyaca: B 5 kiacce —
170 yacoB (5 wacoB B Hemenw), B 6 kimacce — 170 ydacoB (5 4acoB B HEHEIo),
B 7 knacce — 204 yaca (6 4yacoB B Henelno), B 8 kinacce — 204 vaca (6 4acoB B HEJZIEIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJIEIIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydeHne mareMaTUKU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs HAMpaBJICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX U MPEAMETHBIX
00pa3oBaTebHBIX PE3YyJbTATOB OCBOCHHS YU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3yJIbTaTbl ~ OCBOGHHMS  MpOrpaMMbl [0  MareMaThKe
XapaKTEePU3YIOTCS:

1) narpuoTHyeckoe BOCIUTAHME:

IPOSIBJIEHUEM HMHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCHUICKUX MaTEMaTHUKOB U POCCUHCKOMN
MaTEeMaTHUYECKON IIKOJIbI, K HMCIOJb30BAHUIO 3THUX JOCTHKEHUH B JAPYrMX HaykKax
U TIPUKIIAAHBIX chepax;

2) rpasxkaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakJaHWHA U pealnu3alliy ero mpas,
NPEICTAaBIICHUEM O MAaTEMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYD, ABJICHUM, IPOLEYP TPaXAAHCKOro 001IecTBa (HaIpUMeEp, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHMIO STHYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
OPUMEHEHUEM JOCTH)KEHMH HayKH, OCO3HAHMEM Ba)XKHOCTH MOPAJIbHO-3TUYECKUX
NPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaOBOE BOCIMTAHUE:

YCTaHOBKOﬁ Ha dAKTUBHOC ydqaCTue B PCIICHHUU IMPAKTHYCCKHX 3aga4d
MaTeMaTH4eCKOM  HANpaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH  MaTEMaTHYECKOro
o0pa3oBaHMA Ha TMPOTSHKEHUM BCEM KHU3HU JJsl YCIEUIHOW MpodecCroHaIbHOI
NeSTeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX yMEHHH, OCO3HAaHHBIM BHIOOPOM
U TIOCTPOCHUEM HHIWBUAYAJIbHOW TPAaEKTOPHUH OOpa30BaHMUA M KU3HEHHBIX IUIAHOB
C YY4ETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) screTHYEeCKOe BOCIIUTAHHE:

CHOCOOHOCTPIO K SMOIIMOHAJIBHOMY M 3CTETHYCCKOMY  BOCIPHSTHIO
MaTEeMaTHYECKUX OOBEKTOB, 3ajad, pCEIICHHHA, pPaCCYyKICHUH, YMCHHIO BHUJCTDH
MaTeMaTHYECKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) IEeHHOCTH HAYYHOI O NMO3HAHMS:

OpHUEHTAIMEH B IEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MTPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs YEJIOBEKa, NPHUPOABI M OOIIECTBa,
MOHMMaHUEM MaTeMaTHYeCKOW HayKH KaK c(pephbl YEIOBEUCCKOMN JIEeATeTLHOCTH, TAlOB
€¢ pa3sBUTHS W 3HAYMMOCTH JUISI PAa3BUTHS IUBHIM3AIMH, OBJIAJICHUEM SI3BIKOM
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MaTeMaTUKM M MaTeMaTHUYECKOM Ky.]'[BTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHDPa,
OBJIaACHUCM HpOCTefIHJI/IMI/I HaBbIKaAMH I/ICCHeI[OBaTeHBCKOﬁ ACATCIBbHOCTH,

6) puznueckoe BOCIIUTAHMeE, (¢opmupoBanue KYJbTYPbI 3/10pOBbS
¥ SMOLHMOHAJIBLHOI 0 0JIAr OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJCHMSI 3/10pOBOr0 00pa3a KHU3HU (30pOBOE MUTaHHE, COATAaHCUPOBAHHBIM PEKUM
3aHATHI U OTAbIXA, PETyJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
pedrnexcuy, TpPU3HAHUMEM CBOEro IpaBa Ha OWIMOKY M TaKOro e MpaBa JIpYyroro
YEJI0BEKa,

7) 3K0JI0ru4ecKoe BOCIUTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MAaTeMaTH4YeCKHMX 3HAHWM M7 pelIeHHUs 3ajad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH cpenbl, IIIAaHUPOBAHUS MOCTYIKOB U OLEHKU HUX
BO3MOXXHBIX TIOCJCACTBUN JJIsi OKpPYXKAlollel cpeapl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJIeM U MyTeH UX PelIeHus;

8) ajanTanus K N3MEHSIIOIUMCS YCJIOBHSIM CONUAIBHOI U IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSIX HEOIPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO NEATCIHbHOCTh, B TOM YHCIIC YMCHHUE
YUUTBCS Y APYTHX JIFOJIeH, MPUOOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHWSI,
HABBIKUA U KOMIIETCHIIMH U3 OTbITA APYTHUX;

HEOOXOJIMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM 4yucCie HOPMYIUPOBATH
U7, TIOHATHS, TUTIOTE3bI 00 0OBEKTAX U SIBJICHHSIX, B TOM YHCJIC paHee HE M3BECTHBIX,
OCO3HaBaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMNN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHHUS
U JIelicTBUsA, (HOPMYIUPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOEHUS MpOrpaMMbl IO MaTeMAaTHUKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusl y oOyuarouierocsi Oynyr copMHpOBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEepU3yIOIMECs OBJIQJACHUEM I103HABATEIbHBIMU YHUBEPCAIBHBIMU Y4E€OHBIMU
JNEUCTBUSAMHM, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  YYEOHBIMH  JE€HCTBUSAMH,
PEryJIATUBHBIMU YHUBEPCAIbHBIMU YUEOHBIMH JIEUCTBUSIMHU.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA

[lo3HaBaTenpHbIE ~ yHUBEpCAbHbIE  y4eOHbIE  JIEHCTBUS  00ECIEYMBAIOT
dbopMupoBanue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00YJArOMIMXCsl (OCBOCHUE METOJ/IOB
MO3HAHMUSI OKPYXAIOIIET0 MHpa, MPUMEHEHHE JIOTHUYECKHX, HCCIeI0BaTeIbCKUX
oreparuii, yMeHuil paborarb ¢ nHpoOpmarmei).
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Bba3oBble Jornueckue aeMcTBUA:

BBISIBISITH W XAPAKTEPHU30BAaTh CYIIECTBEHHBIC NPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOLICHUA MEXIY MOHATUSAMH, (DOPMYIMPOBATH OINPEIAECICHUS
NOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIACCU(PHUKAUWK, OCHOBaHUS
JUTsl 00OOIIEHUSI U CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOTO aHAJIH3a,;

BOCIPUHUMATbH, (HOPMYIHPOBATH U TIPEOOPA3OBBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIC
U OTpUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U 00IIIKe, YCIOBHBIC;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3W W IPOTUBOPECUMS
B (¢akrax, [aHHbIX, HAONIONCHUSIX W YTBEPXKICHUSX, TMpejiaraTb KPUTCPHUH
JUISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEY M,

IIPOBOJUTH BBIBOABI C HCIIOJb30BAHWEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUYEHUN 110 AaHAJIOTHUH;

pazbuparb  JlOKazaTejbCTBA  MaTeMaTUYEeCKUX  YTBEpXKIACHUM  (mpsMble
U OT TPOTUBHOTO), IMPOBOJUTH CAMOCTOSITEIHHO HECIOXKHbBIE JI0Ka3aTelbCTBa
MaTeMaTh4eckux (hakToB, BBICTpPAMBATh AapryMEeHTAIMIO, MPUBOJIUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATH CIOCO0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOMpaTh HaubosIee MOAXOMSAIMINNA C YYETOM CaMOCTOSITENIbHO BbIIEJICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICMOBATEILCKUA HWHCTPYMEHT TIO3HAHUS,
(bopMyIMpOBaTh BOMPOCHI, (PMKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEITHHO
yCTaHABJIMBaTh MCKOMOE M JIaHHOE, ()OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE,

IPOBOJIUTH MO CAMOCTOSTEIILHO COCTABICHHOMY TIJIaHY HECIIOKHBIA YKCIIEPUMEHT,
HEOOJIBITIOE UCCIIEAOBAHME IO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 00BEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITETTLHO  (OPMYITUPOBaTH OOOOIIEHHWS] W BBIBOALI IO pe3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJEHUS, UCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJIYICHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIBUTATH
MIPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh ~ HEJOCTaTOYHOCTb M M30BITOYHOCTh ~ MH(POpPMAIUHU, JAaHHBIX,
HEOOXOMMBIX JIJISl peLICHUS 33/1a4u;

BbIOMpATh,  AHAJIM3UPOBATh,  CHCTEMATH3UPOBATH UM  HMHTEPIPETUPOBATH
UH(}OpMAIIMIO Pa3IMYHbIX BUIOB U OPM IPEICTABICHUS;

BbIOMpaTh (HOpMy NpencTaBlieHUs UHPOPMALMU W WLTIOCTPUPOBATH pEIIaeMble
3aJ]a4¥ CXEMaMH, TMarpaMMamMu, HTHOW rpa@uKoi U UX KOMOMHALUSIMU;
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OLIEHWBATh HAJEKHOCTh MH(OPMALIMU O KPUTEPHSIM, MPEIOKECHHBIM YUUTEIEM
WK CPOPMYJIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHHKaTHMBHbBIE YHUBEPCAJbHbIE Y4eOHbBIE JeiiCTBUS
KoMMyHMKaTHBHBIE  yHHBEpCaJdbHbIE  y4eOHBIE  JICMCTBHUS  OOCCIEYHMBAIOT
c(hOpMHUPOBAHHOCTH COIMAILHBIX HABBIKOB 00 yJaIOIIUX CS.

Oo0menue:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMH
n OejsiMu 06III€HI/I$[, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TOLIKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 10 XOJAY PCIICHUS 3a/1a4yd U IOJTy4ECHHBIM
pe3ynbTaram;

B XOAC¢ OOCYXICHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
Hp06HeMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBATh HMACH, HANICJIICHHBIC Ha ITOMCK peIHCHI/IH,
COIIOCTABIAATH CBOH CY)KI[CHI/IH C Cy)KI[CHI/IHMI/I z[pyrI/Ix y‘-IaCTHI/IKOB Jauaiora,
OOHaApy)KMBaTh pa3jNyuue U CXOJICTBO MO3UIUH, B KOPPEKTHON dopme GopMyanpoBaTh
pa3HOTJIACHsl, CBOM BO3PAKCHHS;

HpeI[CTaBJ'IHTB pe3yJ'IBTaTBI peH_IeHI/Iﬂ 3agadu, BKCHepI/IMeHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOATENBbHO BBIOMpaTh (OPMAT BBICTYIUIEHHS C Y4YE€TOM 3ajaad
TIpe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHu4ecrso:

MOHUMAaTh M UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaJIbHON pabOThI
MIPH pEIICHUHN YICOHBIX MAaTeMaTHUYECKUX 3a/1a4;

NPUHUMATh 11€JTb COBMECTHOM JEATETbHOCTH, IUTAHMUPOBATH OPTraHHU3AIUIO
COBMECTHOW pabOThI, paclpeesaTh BUABI PadOT, TOTOBApUBATHCS, OOCYKIaTh MPOIIECC
U pe3ysbTaT padoThl, 00001aTh MHEHUSI HECKOJIBKHUX YETIOBEK;

y4acTBOBaTh B TpyMMoBbIX (opMmax padboThl (00CYyXJaeHHs, OOMEH MHEHHSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU
JICHCTBHSI C IPYTUMU WiICHAMU KOMaH/IbI, OIICHMBATh Kau4eCTBO CBOETO BKJIaja B OOIIUi
MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM yIYaCTHUKAMH B3aUMO/ICHCTBUSI.

PerynsitTuBHbIC YyHHMBepPCaJIbHbIE Y4eOHbIE 1eHCTBUA
PGFYJBITI/IBHI)IG YHUBCPCAJIbHBIC y‘-Ie6HI>Ie I[GﬁCTBPIH 00ecIeYnBaroT (bOpMI/IpOBaHI/IG
CMBICJIOBBIX YCTAHOBOK M JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIAH, AJITOPUTM PEILICHUs 3aJayu (WM €ro 4acTh),
BBIOMpATh CMOCO0 peHIeHus] C YYETOM MMEIOIIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHThl PEUICHUN C y4ETOM
HOBOW MH(OpMaIUu.
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CaMOKOHTpPOIb:

BJIaJE€Th CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca MU pe3yibTara
peleHnsl MaTeMaTUYeCKOM 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH TpPH pEIICHWW 3a/1ayH,
BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX
OITNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTara JAESITEIbHOCTH MOCTABICHHOM LENH
U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WIM HEIOCTIKEHMS I1IeNId, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOEHHUS MPOTrPAMMBI MO MAaTEMAaTHKE IPEICTABIICHBI
no rogaM OoOydeHHs B paMKaX OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTATUCTHKA».
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIUCKA

[TpropuTeTHBIMU LIETIMHU O0YUEHHsI MaTeMaTUKe B 5—6 Kilaccax SIBISIOTCA:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHHI (YHUCIO,
BEIMYMHA, TreoMeTpuyeckas  Qurypa), oOecrneuyuBarOlmIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHus 00y4arOIUXCs;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4arouiuxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, HHTEpeca K H3YYEHUIO
MaTeMaTHKH;

MOJIBe/ICHHE OOy4YaloIMUXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOIIEero MUpa;

dbopmupoBanue GYHKIMOHAIBHOM MAaTeMaTHYE€CKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaT€MAaTHYE€CKHME OOBEKTHl B PpPEATBHBIX JKU3HEHHBIX CHTYalUsX,
MPUMEHSATh OCBOCHHBIC YMEHHS JUISl pEHICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IIOJIYYEHHBIE PE3YJIbTaTbl M OLEHUWBATh KX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaIUU.

OCHOBHbIE JIMHUM COAEP)KaHUS Kypca MaremMaTuKu B 5—6 Kiaccax —
apumeTnyeckass U TeOMETpUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApPALIETbHO, KayKIas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3auMMOJEWUCTBUH. Takke B Kypce€ MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajire0pbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydenue apudMeTHyeckoro marepuaiga HaYMHAETCs CO CHUCTEMaTU3aliu
W pa3BUTUS 3HAHUW O HATypaJIbHBIX YHUCIAaX, MOJYYEHHBIX HAa YPOBHE HAYAJILHOIO
oOmiero obOpazoBanusi. [Ipy 3TOM COBEpIICHCTBOBAHWE BBIYUCIUTEILHON TEXHUKU
U (OpMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHHM COUETAaeTCsi C pa3BUTHUEM
BBIUKMCIIUTENbHOW KYJIbTYpPhl, B YaCTHOCTH C OOYy4YEHHEM MPOCTEHIINM MpUeMaM
NPUKUJIKH W OLUEHKH pe3yJbTaTOB BbIYUCICHUI. M3ydeHue HaTypaJbHBIX 4YHUCEN
MPOJ0IKaeTCs B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSAMU TEOPUU JIETUMOCTH.

Havano n3ydenuns OOBIKHOBEHHBIX M JECATUIHBIX IPOOEH OTHECEHO K 5 K1accy. ITo
NIEPBBIN ATAIl B OCBOCHUH JPOOEii, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMHU,
NOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpOOei B MOJIHOM 00BbeMe
IPEIIIECTBYET M3YUYEHUIO JECATHUYHBIX IpOOEH, YTO LENecO00pa3HO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWiIa JEUCTBUI C JECATUYHBIMHU
OpoOsIMM MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH QJITOPUTMAaMH BBINOJIHEHUS JEWCTBUN
C OOBIKHOBEHHBIMU JApOOSIMHU. 3HAKOMCTBO C JECATHYHBIMU JIPOOSIMH PACIIUPUT
BO3MOKHOCTH JJI1 MOHMMAHMs OOYYarOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOM
3allHCH TPU W3YYEHHM JPYTUX NPEIMETOB W INMPH NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oOTHeceH BTOpOW J3Talml B M3YYEHUM JpoOeW, TJe MPOUCXOAUT
COBEpILIEHCTBOBaHNE HAaBBIKOB CPABHEHUS U MpeoOpa3zoBaHus APoOel, OCBOCHNE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUM, B TOM 4YHUCIE
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3HAYEHUN BBIPAKEHUMN, COJEpKAIIMX U OOBIKHOBEHHbBIE, U JECSATUYHBIE JpOoOH,
YCTAHOBJIEHUE CBSI3€W MEXy HUMHU, PACCMOTPEHHE IPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B Hauane 6 kjacca IpOMCXOIUT 3HAKOMCTBO C IOHSATHEM IIPOLIEHTA.

OCcOOEHHOCTBIO U3YYEHHUS MOJOKUTEIBHBIX U OTPULATENBHBIX YHUCEN ABIAETCA TO,
YTO OHM TAaKXE€ MOrYT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havaie
n3ydeHus: TeMbl «II0JIOKUTENbHBIE W OTPULIATEIbHBIE YHCIIA» BBIIEISAETCS IMOATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMU
Y IEUCTBUSIMHU C MOJOXKUTEIBHBIMH U OTPULIATEIbHBIMHU YU CIAMH IPOUCXOUT Ha OCHOBE
COJEP)KATENBPHOI0 IMOAXO0AA. OTO MO3BOJSIET HAa JOCTYIHOM YPOBHE IO3HAKOMUTH
OOy4YalIIMXCs MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHATHUSIMH TE€MbI, B TOM YHCIIE
U C TpaBWIAMH 3HAKOB TPH BBIMOJHEHUH apudmeTudeckux aeuctBuil. M3ydeHue
palMoHaNbHBIX YKcen OyaeT MpoJoLKEHO B Kypee anreOpsl 7 Kiacca.

IIpu o0y4yeHMM pElIeHHI0 TEKCTOBBIX 3anad B 5—0 Kiaccax HCHOIb3YIOTCS
apupMeTnueckue nmpuemsl pemenus. [Ipu oTpaboTke BHIYUCIUTENbHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 33]1a4M CIEAYIOIIMX BUIOB: 3a/1a4M HA JIBU)KEHUE,
Ha YacTH, Ha MOKYIKHU, Ha pa0OTy U IPOU3BOJUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLLIEHUS
u npornopiuu. OOydaromuecs 3HAKOMATCA C IMpUEMaMH PELIeHUs 3a1ad mnepedopom
BO3MOXXHBIX BAPUAHTOB, ydarcs padoTarth ¢ MHPOpPMALMEN, MPEACTaBICHHON B (opMe
TaOJIUL WIN JUarpaMmm.

B mporpamme ydyeOHoro kypca «MaTemaTuka» MNpeaycMOTpEeHO (opMUpOBaHUE
MPOIEAEBTUYECKUX AIreOpanyecKux MpeacTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOIO
Yyciia B 33aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTAa BBOJIUTCA IOCTEIEHHO.
bykBeHHass CMMBOJMKa HIMPOKO HCIOJNB3YETCS MPEkKIE BCEro M 3aluch OOLIUX
YTBEPKIAECHUHN U IPEIITIOKEHNM, (POPMYII, B YACTHOCTH AJI BBIYMCIICHHS TE€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yueOGHoro kypca «MareMaruka» MpeACcTaBiIeHA HarjsaHas
reoMeTpusi, HampaBjieHHAas Ha pa3BUTHE OOPA3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHMs, N300Pa3UTENbHBIX YMEHUM. DTO BaXXHBIA 3Tal B U3YYEHUU T€OMETPUH,
KOTOpPBIM  OCYIIECTBISIETCA HA  HAIJSAHO-IIPAKTHYECKOM  YPOBHE,  OIUPAETCs
Ha HArSIIHO-0Opa3Hoe MbIIUIEHHEe oOydJarommxcsi. bomnbimas poilb  OTBOAMUTCSA
MPAKTUYECKOMN AESATENBHOCTH, OMBITY, IKCIIEPUMEHTY, MOJEIpoBaHuio. O0yyaromuecs
3HAKOMSTCS C T€OMETPUYECKUMH (PUTypaMH Ha IUIOCKOCTH M B INPOCTPAHCTBE, C MX
OPOCTEUITUMHU  KOHPUTypalusiMu, ydarcs u300pakaTb WX Ha HEJIMHOBAHHOU
U KJIeT4aToOM Oymare, paccMaTpuBarOT UX MPOCTEIINe cBOMCTBa. B mpouecce nuyuenus
HarJsiAHOM TeOMETPUM 3HAHUS, MOJYyYEHHBbIE OOYJYaIOUIMMUCS Ha YPOBHE Ha4aJbHOTO
o0uiero o0Opa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

CornacHo yueOHOMY MIIaHy B 5—06 Kjaccax M3y4aeTcsi MHTETPUPOBAHHBIN MTpeIMET
«MareMaTukay, KOTOPBIM BKJIIOYACT apu(METHUECKHl MaTepuanl W HarJsaHyIo
TrE€OMETPHUIO, a TAKXKE MPONENECBTHUECKUE CBEIEHUS M3 anreOpbl, 3JIEMEHThI JIOTUKH
Y HayaJla OnucaTesIbHOM CTaTUCTHKHU.

OO0111ee YKCiIo 4acoB, pEKOMEHI0BAaHHBIX JI U3Yy4eHUs MaTeMaTtuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezieo), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psg wHarypanbubix uucen. Yucno 0. WzoOpaxkenue
HATypaJbHBIX YUCENI TOUKAMU Ha KOOPJUHATHOU (YMCIIOBOI) MPSIMOA.

[lo3umonHass cucrema cuyucieHHs. PuMmckas HyMmepanuss Kak MpHUMED
HETO3UIIMOHHOW CUCTEMBI CUMCIIEHUS. [lecaTnuHas cucreMa CUuCIeHUSI.

CpaBHeHUE HATypajdbHBIX YHUCEJ, CPABHEHHE HATYpPaJIbHBIX YHCEI C HYJEM.
Crioco6s! cpaBHeHUs. OKpYTJIeHHE HATypaJIbHBIX YUCEIL.

CrnoxeHHne HaTypaJbHBIX YKCEJ, CBOMCTBO HYJIA MPU CIOKEHHH. Bpluntanue kak
NENCTBUE, OOpaTHOE CIIOXKEHUIO0. YMHOXXEHHE HATypalbHBIX YHUCEN, CBOWCTBA HYJIA
U eIUHUIBI TpU yMHOXEHUHU. JlemeHue Kak JelcTBHe, OOpaTHOE YMHOXKEHHIO.
KoMmrmoneHTs! neiicTBui, CBsI3h MKy HUMH. [IpoBepka pe3ynbTaTa apuhMeTudecKoro
nerctBusa. llepemMecTUTENbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS
U YMHOXEHUS, PACTIPEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB 151 00O3HAYEHHs] HEU3BECTHOIO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenu U KpaTHbIE YHCIIA, PA3IOKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

Crenenb ¢ HaTypaldbHBIM IOKa3aTeleM. 3alliCh YKCIAa B BUJE CyMMbI Pa3psIHBIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHHE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJIHEHUSL JeUCTBUM. JICHONb30BaHWE TpU BBIYMCIEHUAX IEPEMECTUTENBHOTO
U COYETATEIhbHOIr0 CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHHUSI, paclpeeaUTeIbHOTO
CBOMCTBA YMHOKEHHSI.

podu
[IpencraBienune o apodu Kak crocobe 3amucu 4acTh BeanduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBWiIbHBIE ApoOu. CmemnianHas apoOb, MpPECTaBICHHE
CMEIIaHHOW JIpoOM B BHJI€ HETPABWILHON IpOOM W BBIJIEJICHUE LIEJIOW YacTU 4ucia
W3 HemnpaBWibHOU apoou. M3olOpaxenue apoOei TOUKaMHM Ha YHCIOBOM TMPSMOM.
OcHoBHoe cBoicTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOM K HOBOMY
3HameHarento. CpaBHEHUE ApoOeii.

CnoxeHue W BbIUUTaHHE ApoOed. YMHOXKEHHE M JeleHuEe JpoOel, B3auMHO-
obpatHbie Jpodu. HaxoxaeHne yacTu HEenoro  LeJoro o ero 4acTu.

Hecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUIE
OObIKHOBEHHOU. M300pa’keHre AeCSITHUYHBIX ApOOeil TOUKaMU Ha YKMCIOBOW MPSIMOM.
CpaBHEHHE JECITUUHBIX ApOOEH.

Apudmernueckue NEHCTBUS C NeCATUUHBIMU ApoOsMu. OKpyriieHHne AeCSITHYHBIX
JpoOei.
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Penienune TeKCcTOBBIX 33724

Pemienne TEKCTOBBIX 3a7ad apu(METHUECKUM CHocoOOM. PerieHue JTOrMuecKux
3amau. Pemenue 3amad nepebOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Mcnonb3oBaHue
MIPU PEIICHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agau, cogepxaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJMHUIBI M3MEpPEHMs: MACCHI,
o0beMa, 1IeHBI, PaCCTOSTHUS, BpeMEHH, CKOpOCTH. CBSI3b MEXy SIMHHUIIAMUA U3MEPCHHS
KaK0W BEJIMYUHBI.

Pemrenre oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHne TaHHBIX B BHJIE TAOJHII, CTONIOYATHIX THATPAMM.

Harusignas reomerpust

Harnsnuele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsSMasi, OTPE3OK,
JIy4, YyroJ1, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToJ. [Ipsmoit, ocTpblid, TyIIou
Y Pa3BEPHYTHIN YIJIbI.

JInmHa oTpe3ka, METPUYECKUE EIWHHIbI UIMHBL. JlJIMHA JOMaHOW, NEpPUMETP
MHOI'OYTr'OJIbHHKA. VI3Mepenne 1 MoCTpOEHUE YriloB C TOMOIIBIO TPAHCIIOPTUPA.

Harnmanuele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTtpoenue
KOH(UTypaluii U3 yacteu npsiMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcnons30BaHuE CBOKCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Tnomanp MPSAAMOYT OJIbHUKA 17§ MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJeT4aToud Oymare.
EnuHuiisl u3mepeHust miomaim.

Harnsnnaele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napasuiesnenumes], Kyo, MHOTOrpaHHUKH. V300paxxeHne npocTelmx MHOTOTPaHHUKOB.
Pa3Beptku kyOa n mapamtenenumnena. Co3gaHue Moieneii MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEPHUAJIOB).

O6beM MPsIMOYTOJILHOTO MapajieNenunena, kyoa. EquHuisr usmMepenus oobema.

6 KIIACC

HarypajabHble yuciaa

ApudmMernyeckre JCUCTBUS C MHOTO3HAYHBIMM HATYpPAIbHBIMH  YHCIIAMHU.
UucnoBble BhIpaXXEHUs, MOPSAIOK JIEHCTBUN, MCIIONb30BaHWE CKOOOK. Mcmonmp3oBanue
MPU  BBIYUCIICHUSAX TEPEMECTUTEIIBHOTO H COYETATEIBHOIO CBOMCTB CIIOKECHUSA
Y YMHOXXEHUSI, pacTpeIeINTEILHOIO CBOMCTBA YMHOXKEHUA. OKPYIJI€HUE HATYpaJbHbIX
YHUCeJL.

JlenuTenu v KpaTHbIE YMCia, HAUOOBIITUN 00N IeTUTeIh U HauMEHbIIee o01ee
KpaTtHoe. J[eTMMOCTh CyMMBI U MPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue AapoOei.

CpaBHeHHE U ymHopsiiourMBaHue JpoOeild. PereHue 3a7ad Ha HaxOXKJIECHHME YacTH
OT IEeJOr0 M I1EeJIoro mo ero 4yactu. [[poOHoe 4YuCIo Kak pe3ylbTar JACJICHHUS.
[IpeacraBnenue AECITUYHOM JpoOM B BUJIE OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
MpeACTaBieHUs] OOBIKHOBEHHOM ApoOM B BHUAEC JeCATHUHOU. JlecsaTuuHbie apoOu
U METpHYeCcKas cuctemMa mep. ApudmeTnyeckue JNEUCTBUS W UYHUCIIOBBIC BBIPAKCHHS
C OOBIKHOBCHHBIMU U JICCITUIHBIMH JAPOOSIMH.

Otnomienue. Jlenenve B JaHHOM OoTHOIIEHUH. Macitad, npomopiius. [Ipumenenue
MIPONIOPLIUH MPU PELICHUU 3a7a4.

[TonsitTue mpoueHTa. BhluncieHue MpoleHTa OT BEJIMYMHBI M BEJIWYMHBI IO €€
MPOILICHTY. BbIpakeHHe MNPOIEHTOB JECATHYHBIMU ApoOsiMu. Permenue 3amau
Ha MPOLECHTHI. BbIpaXkeHne OTHOIIEHUS BEJIUYMH B MPOLICHTAX.

Ilo0:kUTEIBbHBIE M OTPULATEIbHbBIE YHCJIA

[lonoxurensHsle u oTpunarenbHble uyucna. Llenpie uyuncma. Mopyne 4yucna,
reoMeTpudecKas MHTeprpeTanus Moayis yucia. M3o0paxenue uncen Ha KOOpJUHATHON
npsmor. YwucnoBble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTEIbHBIMU U OTPULIATEIILHBIMU YHCIIaAMHU.

[IpsMoyrosibHass cHCTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUYKH
Ha IJI0CcKocTH, abcuucca u opauHaTa. [loctpoenue Touek u (uryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHHUS

[Ipumenenue OyKB ISl 3allUCH MaTEMAaTUYECKHX BBIPOKEHUN W TPEJIOKCHUH.
CpoiicTBa apudMeTHYECKUX JeWCTBUI. bByKBEHHBIE BBIDAXKEHUS U  UYHCIOBBIC
MOJICTAHOBKH. DyKBEHHBIE pAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, (Gopmyibl MepuMeTpa U IJIOWAAM MPSIMOYTOJIbHHUKA, KBajpara, oObema
napasJenenurena u Kyoa.

Penienune TeKCcTOBBIX 3a7a4

Pemenne TEKCTOBBIX 3amad apuPMETHICCKUM CIOCOOOM. PereHue JorudecKux
3anad. Pemenue 3amay mepebopoM BceX BO3MOXKHBIX BApUAHTOB.

Pemenue 3agay, coaepxaiinx 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEIIHHOCTD, BpeMsl, 00beM
paboTel. EAMHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PACcCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsI3p MEXy €IMHULIAMA U3MEPEHUS KAXKI0W BETUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IMPOMOPIHAOHAIBHOCTHIO BEJIUYUH,
MPOLICHTaMU; pellIeHHe OCHOBHBIX 3aJ1a4 Ha JPOOHU U MPOIEHTHI.

OueHka W TpPUKUAKA, OKpyrieHue pesyiabrara. CocraBieHUEe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBUIO 3aJ1a4H.

IIpencraBieHne AaHHBIX C IIOMOIIBIO TaOmmi W jamarpamMm. CronoOuarbie
JAArpaMMbl: YTEHUE U NTOCTpOeHNE. UTEHNE KPYrOBbIX JUArPaMM.
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Harasinas reomerpust

Harnsanele npencrabieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE30K,
Jqy4, Yroj, JloMaHasi, MHOTOYTI'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHoe pacrnoyiokeHHe JBYX MPSIMbIX Ha TUIOCKOCTH, MapajielbHbIE MPSMBIE,
NEepNeHINKYJISIpHbIE IpAMbIe. MI3MepeHre pacCTOSHUM: MKy ABYMSI TOUKAMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA MApILIPyTa Ha KBAIPATHOU CETKE.

N3MepeHne W TOCTPOEHHE YIVIOB € IOMOIIBK TpaHCHoOpTHpa. Bunel
TPEYroJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJIbHBIA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHMI. YUeThIPEXYTrOJbHUK, IPUMEPBI YETHIPEX YT OJbHUKOB. [IpIMOYrONbHUK,
KBaJpaT: MCIOJb30BAHME CBOWMCTB CTOpPOH, VYIJIOB, jAuaroHanei. W3oOpaxkenue
reoOMeTpUYecCKuX (QUIryp Ha HEJIMHOBAHHOM OyMare ¢ UCHOJIb30BAaHUEM IUPKYIIA,
JMHENKU, YroJIbHUKA, TpaHcriopTupa. [locTpoenus Ha kieTyaToi Gymare.

[lepumerp mMHoroyrosnbHuka. [lonarue miomanu GUrypbl, €IUHUIBI U3MEPEHUs
wiomaau. [IpubmmkeHHoe n3MepeHne miomaau Quryp, B ToM 4HUCIe Ha KBaJpaTHOU
cetke. [IpubnmkeHHOe H3MEpeHre ATMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpust: HEHTpaIbHasA, OCEBas U 3€pKajbHasi CAMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

HarnsaHsle npeacTaBieHus O MPOCTPAaHCTBEHHBIX (DUTypax: napajuienenumnen, Kyo,
npusMa, NTupaMuja, KOHycC, IMIUHAp, map u cepa. M300paxkeHre npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BepTOK MHOIOIpaHHUKOB, IMIUHAPA U KoHyca. Co3/laHue Mojienen
MPOCTPAHCTBEHHBIX PUTYp (13 Oymaru, mpoBOJIOKH, IIIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonatue oObema, eauHUIbl u3MepeHuss obbema. OOBEM MNPSAMOYTOJILHOIO
napajuienenuena, kyoa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHUSI TMPOTPAaMMBI Y4eOHOrO Kypca K KOHITY
oOydeHus B 5 KJjacce.

Yucna 1 BbIYHMCICHUSA

[loHumMaTe W MPaBUIBLHO YHNOTPEOJATH TEPMUHBI, CBSA3aHHBIE C HATypalbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMH M JIECATUYHBIMU TIPOOSIMH.

CpaBHUBATh M YNOPAOYMBATH HATypalbHbIE YMCIA, CPABHHUBATH B IMPOCTEHIINX
cllydasix OObIKHOBEHHBIE JPOOU, JECSITUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAUHATHOM (YHUCIOBOI) MPSMON C COOTBETCTBYIOLIUM €if
YUCIOM M M300paxkaTh HaTypajbHbIE YMCIA TOYKAMU HAa KOOPAMHATHOW (YUCIIOBON)
MIPSIMOM.

Beimonuare  apudMernyeckue — ACHCTBUS € HATYpaJbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIIMX CIydasix.

BoinonssTs npoBepKy, NPUKUAKY pPe3yIbTaTa BEIYUCIECHUN.

OKpyrasaTe HaTypajabHbIE YUCHA.
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Penienune TeKcTOBBIX 3aa4

Pemate TekcTOBblE 3a7aud apu(PMETHUYECKUM CIIOCOOOM U C TMOMOUIBIO
OpPraHU30BaHHOIO0 KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copepxaiiye 3aBUCUMOCTH, CBSI3BbIBAIOIINE BEJIMYHMHBI: CKOPOCTH,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3aMCH, CXEMBbI, TA0IUIIbI, 0003HAYEHHS TIPU PEILICHUH 33/1a4.

ITonp30BaThC OCHOBHBIMHM €IWHULIAMU W3MEPEHHUS: LIEHBI, MACChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJJHU €IMHUILIBI BETUYHHBI YEPE3 IPYTHUE.

W3BnekaTp, aHamM3UpOBaTh, OLEHUBATh UWHMOPMAILMIO, MPEIACTABICHHYIO
B TaOJMIEe, HA CTONOYATON AuMarpaMmMme, UHTEPIPETHUPOBATH MPEICTABICHHbIE JaHHBIE,
MCIIOJIb30BaTh JIAHHBIE IIPU PELICHUU 3a7a4.

Harusignas reomerpust

[Tonp30BaThCS FTEOMETPUYECKUMH MOHATUSAMHU: TOUYKA, NPSAMast, OTPE30K, JIy4d, yroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh mnpuUMEpbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HMEIuX (opmy
U3YYEHHBIX T€OMETPUUECKUX (PUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpUIMHA CTOpPOHA,
C MHOT'OYI'OJIbHUKAMM: YroJI, BEPIINHA, CTOPOHA, TUAarOHAJb, C OKPYKHOCTBIO: pauyc,
JUaMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE TeOMETPUUECKUE (DUTYphl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOILbIO IUPKYJISA U TUHEHKH.

HaxomuTe JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C ITOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHON JJIMHBI; CTPOUTH OKPY>KHOCTbh 3a/IaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJIOB MNPSAMOYTOJbHUKA, KBajpara i HUX
NOCTPOEHMS, BEIYUCIEHUS TJIOMAAN U IEPUMETPA.

Bbruucnsats nepuMeTp U IJI0MIaAb KBaipara, IpsiMOYroJbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM YHCIie (PUTyp, N300pakeHHbIX Ha KJIeT4aTon Oymare.

Ilonp30BaTbCs OCHOBHBIMM METPUYECKMMHU E€IWHULIAMUA W3MEPEHHUs JUIMHBI,
IUIOLIA/IM; BBIpAXKaTh OJJHU €IUHULbI BEJIMYMHBI Yepe3 IPYIrHe.

Pacno3naBarhs mapamenenunesn, KyO, MCIOJb30BaTh TEPMUHOJIOTHIO: BEPLIMHA,
peOpo rpaHb, U3MEPEHUS], HAXOAUTh U3MEPEHUS NapajuIeIenuIena, Kyoa.

Boruncnate ob6beM Kyba, mapajienenuiena Mo 3aJaHHBIM — H3MEPEHUsIM,
N0JIb30BaThCs €AMHUIIAMU U3MEPEHUS 00beEMa.

Pemate HecnoXHbBIE 337aud  Ha M3MEPEHUE TEOMETPUYECKHUX  BEIUYUH
B ITPAKTUYECKUX CUTYALHSIX.

[IpenmerHble pe3ynbTaThl OCBOCHMS MPOrPaMMBbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 KJjacce.

Yuciaa 1 BBIYMCICHUS

3HaTh M TIOHUMAaThb TEPMHUHBI, CBA3aHHBIE C pA3JIMYHBIMU BHJIAMH YHUCEI
U Croco0amMu UX 3allliCH, NEPEXOIUTh (€CIM 3TO BO3MOXHO) OT OJHOHM (hOpMBbI 3amucu
YHCIIa K APYromu.
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CpaBHUBATh U YIOPSAA0YUBATH LENIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IpOOH,
CPaBHMBATH YUCJIa OAHOIO U Pa3HbIX 3HAKOB.

BrInonHsaTh, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMETHUYECKUE JEHCTBUSA
C HaTypaJIbHBIMU U LEJIBIMH YHMCIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU JIPOOSIMHU,
IIOJIOKUTENBHBIMU U OTPULIATEIILHBIMU YU CIIAMMU.

BpuuciATh 3HaYEHHS] YHCIIOBBIX BBIPAKEHUM, BBIOIHATH MPUKUAKY M OLICHKY
pe3yibTaTa BbIUUCICHWM, BBINOJHATH MPeoOpa30BaHUS UYUCIOBBIX BBIPAXKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX ACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM
U 1300pakaTh yKciia TOYKaMU Ha KOOPJUHATHON MPSAMOM, HAXOIUTh MOIYJIb YHCIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJILHOW CUCTEME KOOPAMHAT C KOOPAWHATAMU ITOU
TOYKH.

OKpyTJIATh LENbIe YNCia U AECATUYHBIE JPOOU, HAXOAUTH MPUOIMKEHUS YHCETL.

YucioBbie 1 OyKBeHHBIC BbIPAKCHUS

[lonumare u ynoTpeOJIATh TEPMHHBI, CBSI3aHHBIE C 3alMChI0 CTENEHU 4YHCIIA,
HaXOJWTh KBaApaT W KyO 4YHCHA, BBIYUCIATH 3HAUEHUS UHCIOBBIX BbIPAKEHUH,
COJIEpKAIIUX CTEIICHH.

[Tosnp30BaThCsl TNpPU3HAKAMU JIEIMMOCTH, PAaCKJIAIbIBaTh HATypajbHBIE YMCIIA
Ha IIPOCThIE MHOXKUTEIIN.

[Tonb30BaThCs MacITabOM, COCTABIIATH MPONOPLUUU U OTHOLIEHUSI.

Hcnonbs3oBaTh OYKBBI A1 O0O3HAUEHMsI YHUCEN MpPHU 3alUCh MaTeMaTHYECKHX
BBIPQKCHUN, COCTaBIISATh OYKBEHHBIE BBIpRXKEHHS M (OPMYJbI, HAXOAUThb 3HAUYEHUS
OYKBEHHBIX BbIPAKEHU, OCYILECTBIISISI HEOOXOANUMBIE MOACTAHOBKU U MPEOOPa30BaHUS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 33124

Pemarp MHOrOIIaroBbie TEKCTOBBIE 3a7aul apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3agauu, cBA3aHHBIE C OTHOLIEHHMEM, MPONOPLUOHAIBHOCTBIO BEJINYMH,
IPOIEHTaMHU, PeliaTh TPU OCHOBHBIE 33a7]a4l Ha APOOU U MPOIICHTHI.

Pewate 3amaum, cogepxamniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYHUHBI: CKOPOCTD,
BpEMsI, PAacCTOSIHME, II€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTH, BPEM,
oobema paboThl, HCMNONB3ysS apuMeTuyecKkue ACHCTBUS, OLCHKY, MPUKUAKY,
NOJIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOINUX BEJIUYHH.

CocTtaBiisiTh OYKBEHHbBIE BBIPAXKEHHUS 110 YCIOBUIO 3a]1a4H.

N3BnekaTe HHPOpMALUIO, TPEICTABICHHYIO B TA0OIMIAX, HA JMHEHHOM, CTOI04YaTOM
WIM  KPYroBOM  JMarpaMmax, HMHTEPIPETHPOBATh  MPEACTABICHHbIC  JIAHHBIE,
MCIIOJIb30BaTh JIAHHBIC IIPU PELICHUH 3a7a4.

[TpencraBnsaTe HHPOPMALIKIO C TOMOIIBIO TAOJIHII, TMHEHHOU U CTOJIOYATON JUarpamMm.

Harnsignasi reomerpust

[IpyBonuTh mNpUMEpPHl OOBEKTOB OKPYKAIOLIEIO0 MHpa, HUMEUUX (QopMy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX
Y CUMMETPUYHBIX QUTYD.
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N300paxkaTh ¢ MOMOUIBIO ITUPKYJISA, JUHEUKH, TPAHCHOPTHUpPAa HA HEIMHOBAHHOM
U KJIeT4aTol Oymare M3ydeHHbIE TJIOCKHE reoMeTpuueckre Gurypbl U KOHMUTYpaluu,
CUMMETPUUHBIC (DUTYPHI.

[Tonb30BaThCsl TEOMETPUUECKUMM TMOHATHSIMHU: PaBEHCTBO (UTYp, CUMMETpUs,
MCIIOJIb30BATh TEPMHUHOJIOTHIO, CBA3AHHYI0 C CHMMETPUEH: OCh CHUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuth BeIMUMHBI YIJI0B U3MEPEHUEM C TIOMOLIBIO TPAHCTIOPTHUPA, CTPOUTH YIJIbI
3aIaHHOM BEJMYMHBI, TOJIb30BATHCA NPU PEUICHUM 3aJad4 IpaJyCHOM MEpPOU YIJIOB,
pacrio3HaBaTh HAa YEPTEXKAX OCTPBIM, IPSAMON, pa3BEPHYTHIN U TYIIOW YIJIBL.

BpruucnaTte IMHY JIOMaHOW, TIEPUMETP MHOTOYIrOJbHHUKA, MOJIb30BaThCS
€AMHULIAMU HU3MEPEHUs [JIMHBI, BBIPAXKATh OJHU €IWHULIBI U3MEPEHUS JIMHBI Yepes3
JIpyTue.

Haxonuth, HCnonb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHUSA: MEXAY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaJIPATHOU CETKE.

Beruucnars miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJLHUKOB, UCIIOJIb30BaTh
pa3OueHue Ha  MPSAMOYTrOJIbHUKH, Ha  paBHbIE  (QUTYpBI,  JOCTpaWBAHHE
JI0 TPSMOYTOJIbHUKA, MOJb30BAaThCSI OCHOBHBIMU E€IWHUIIAMU W3MEPECHUS IUIOLIAJH,
BBIPAXAaTh OJIHU €AUHUIBI U3MEPEHHUS TUIOIMIAAN YEPE3 IPYTHUE.

PacriozHaBath Ha MOJENSAX M HM300paXEHUSX NUPAMHUAY, KOHYC, IMIIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkaTs Ha KIeT4aTON OymMare mpsiMOYTOJIbHBIN Mapauieenuie].

Beruucnare o0beM MNpSAMOYTOJLHOIO Mapaliiesienumena, Ky0a, MoiIb30BaThCs
OCHOBHBIMM €MHUIIAMU U3MEPEHUST 00bEMA;

Pemare HecnoxkHble 3aauM  HAa HAXOXKIACHUE TEOMETPUUYECKHMX BEIUYUH
B MPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KNIACC
HaumenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arouXCs
(Tembl) Kypca 4acoB COZIEp)KAHUE
HaTtypanbHeie unca. 43 JlecaTnuHas Yurarb, 3aNMCbIBATh, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JlelicTBUSA ¢ HaTypaJIbHBIMU
qycIaMu

CHUCTEMA CUMCIICHHUS.
Psn HaTypanbHBIX
quce.
Harypanbhsiit ps.
Yucno 0.
HarypanbHabie uncia
Ha KOOPJIUHATHOMN
MIPSAMOM.
CpaBHeHue,
OKpYTJICHUE

HaTypPaJIbHBIX YHCEIL.

Apudmernueckue
TNIEUCTBHUSI

C HATypaJIbHbIMHU
yrciaaMmu. CBolicTBa
HYJISI TIPH CIIOKCHUHT
1 YMHOXKECHUH,
CBOMCTBA CITMHHUIIBI
MpU YMHOKECHUH.

npeaaraTb U 00CyKI1aTh COCOObI YIIOPSIOYMBAHUS YHCE.
M300pakaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKUCIIa
TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTb KOOPJAUHATEI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb3oBaTh NPaBUJIO OKPYTICHUS HATYypaIbHBIX YHCEIL.
BoeimonnsaTe apudMernyeckue AeMCTBUSA C HATYPaIbHBIMU
YUCJIaMH, BBIMUCISATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM

co CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIICHU, YUTATH
CTENEHH, UCIIOJIb30BATh TEPMHUHOJIOTUI0 (OCHOBAaHHUE,
MIOKAa3aTeJlb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATH NPUKHUAKY M OLEHKY 3HaYCHUIN YUCIIOBBIX
BBIPKCHUN, MPEAIaraTb ¥ MIPMMEHATH IIPHEeMbI IIPOBEPKHU
BBIYUCIICHUN.

Hcnonb30BaTh NPU BBIYHMCJICHHUAX IEPEMECTUTEIBHOE

U COUYETaTEeIbHOE CBOMCTBA CIOKEHUSI U1 YMHOXKEHHS,
pacnpeeauTelIbHOE CBOICTBO YMHOKEHUS; (PDOPMYJITHPOBATH
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[TepemecturenpHOE
U COUETaTeIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacnpeaeuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu

Y KpaTHBIE YUCIIA,
Pa3JIO)KEHUE YnCIIa
Ha MHOXHUTECIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IprsHaku
JIEIMMOCTH Ha 2, 5,
10, 3, 9.

CrenieHp

C HaTypaJbHbIM
IOKa3aTesieM.
Yucnosbie
BBIPXKCHUS;
MOPSJIOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITH MPaBUWJIa MpeoOpa30BaHUs YUCIOBBIX
BBIPKEHUN Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.
HccnenoBarhb 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJIUPOBATH 00001ICHUSA
U BBIBOJbI 110 pe3yJibTaTaM MPOBEJAECHHOIO UCCIIEIOBAHMUS.
DopMyJIMPOBATH ONPeEAEJeHUN JCTUTEIIS U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbIC Yncia; GOPpMYJIMPOBATH

U IPUMEHSATh MPU3HAKH JCIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIC
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

O HATypaJbHBIX YHCIIAX, IPUBOAUTH MPUMePbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEL.
KoncTpynpoBarh MaTeMaTH4ecKUe MPeIJ0KeHNs

C TIOMOUIBIO CBSI30K «U», «HIIN», «ECIIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIIOJb30BATh 3aBUCUMOCTH MEX]1y BEJIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JTaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MopeanpoBaTth X0/ pEIICHUS 3a/1a4H C IOMOIIBIO PUCYHKA,
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JeNCTBUS,
Ha JIBH)KCHHE
Y TIOKYTKH

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, ONEHUBATH PA3INYHBIC PEIICHUS,
3aIMCH PELICHUM TEKCTOBBIX 3a/ad4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN pE3yJIbTar,
OCYIIEeCTBJISITh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OIIHOKHU.

PemaTsp 3a1auu ¢ mOMOIIBIO Tepedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsignas reomerpus.
JIuHnn Ha TIOCKOCTH

12

Touka, npsamas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nimHbI
OTpe3Ka,
METPUYECKHUE
€TMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTb U KPYT.

[TpakTrueckas
pabota
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMUCHIBATD,
UCIIOJIb3yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YEPTEXKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPYKHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTBHOTO
MHUpa, UMEIOUX GOPMY U3yYEHHBIX PUTYDP, OLEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISL TIOCTPOEHUS U U3MEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTja; CTPOUTH OTPE30K 3aJaHHOM JUIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypalIUU TEOMETPUIECKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEH HA HETMHOBAHHOMN

U KJIeT4aTOM OyMmare; mpeajiaratrb, OMCbIBaTh U 00CYKAaTh
CIIOCOOBI, AJITOPUTMBI ITOCTPOEHUS.

Pacno3HaBaTh M H300paxkaTh Ha HEJIMHOBAHHOMN
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YTJIOB.
IIpakTnueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToOM Oymare npsMoi, OCTPBIi, TYNOW, pa3BEepHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4ucaATh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh ¥ MCIIOJB30BATH NIPH PEeLICHUH 32124
3aBHCHUMOCTH MEXAY CIUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTBCS C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HccaenoBars Gurypsl 1 KOH(UTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCHI

OOBIKHOBEHHBIE JIpOOU

48

JpoOs. [IpaBriibHBIC
Y HETpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cioxenue

Y BBIYUTAHUC
O0OBIKHOBEHHBIX
npobeit. CMmemnmanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, COAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHol Gopme,

C IOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuraTh M 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE 1pOOH,
NpeaIaraTb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSA0YMBAHUS APOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMU

Ha KOOPJUHATHOM MPAMOM; UCHOJAB30BATH KOOPJIAUHATHYIO
NPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOIIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH JIpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOH /1JIsl COKpALIEHUsI 1po0€eil U MPUBEAECHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEISTH LIETYIO YaCTh YMCIa U3 HEMPABUIBHOM APOOH.
BeinonnsaTs apudmMernyeckue 1eHCTBUS

C OOBIKHOBEHHBIMH JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auu Ha IpoOH.
[Ipumenenue OykB
TUTS1 3aIUCH
MaTeMaTUYECKUX
BBIPAXKCHU U

U NIPEIUI0KEHUN

apu(pMETUUECKUX ACHCTBUM NI palliOHATN3 AU
BBIYHCIICHUMN.
BbINoJIHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;

npexiaraTb U NPUMEHATH NMPUEMbI NPOBEPKH BLIUUCICHUN.

IIpoBoauTh UccIeT0BAHUSA CBOMCTB APOOECi, OMUPASICH

Ha YHCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TTOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH NMPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pemartsb TekCTOBBIC 3a/1a4H, CO/iepKalle TPOOHbBIC JaHHBIE,
Y 33J]a4¥ Ha HAXOXKJICHUE YaCTH LEJIOTO U LENOro Mo €ro
YacCTH; BBISIBJISITH UX CXOACTBA U Pa3JIN4nsl.
MoaenupoBaTthb X0/ PEIICHU 3a1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TAOIUILIBI.

IIpuBonnThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUN TEKCTOBBIX 3a]ay.

Kpurnuecku onieHUBaTh MOJYYECHHBIN pEe3yJIbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBCA C UCTOPHE Pa3BUTHUS apUPMETUKH

Harnsgnast reomerpus.
MHOTrOyrojabHUKH

10

MHOroyrojgpHUKH.
YeTpIpexyroabHUK,
MPAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YH TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronabHUK.

[ momane

U IEPUMETP
MPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
PSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOTI'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JINHEUHBIE Pa3MEpHI.
BbIuncJATh: IEpUMETP TPEYT OJIbHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TIOMIAJb PSAMOYT OJIbHUKA, KBaIpaTa.
M300paxkaTs OCTPOYTOJIBHBIE, IPSIMOYTOJIEHBIE

Y TYIIOYT'OJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJITMHOBAHHOU U KJIeT4aTol Oymare KBaapar
Y NIPSMOYT'OJIbHUK C 33JaHHBIMU JJIMHAMU CTOPOH.
HccienoBars CBOMCTBA NIPAMOYIOJIbHUKA, KBAIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOICHH S, U3MEPEHUsI, MOJICTUPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAIPaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MmaTreMaTH4ecKue NpeaioKeHus

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I».
PacnosnaBaTh UCTUHHBIEC U JIO)KHBIE BHICKA3bIBAHUS

O MHOTI'OYTOJIbHUKAX, HIPUBOAUTH MPUMeEPbI

Y KOHTPIIPUMEPHI.

HccaenoBars 3aBUCUMOCTD IUIOLIAAN KBaAPATa OT JJIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NPIMOYTOJIbLHUK HA KBAAPATHI,
TPEYroJIbHUKU; COCTABJATH QUTYPHI U3 KBAJPaTOB

U TIPSAMOYT'OJIbHUKOB M HAXOJUTh UX TUIOMIAb, pa30MBaTh
(burypsl Ha IPSIMOYTOJIBHUKHU M KBAJPaThl U HAXOAUTh UX
IJIOIIAIb.

BripaxaTh BeJIMUMHY IUIOMIANA B Pa3IMYHBIX €UHALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH

U MCIOJIB30BATH 3ABUCUMOCTH MEXKIY METPUUECKUMU
€AUHULIAMY U3MEPEHMS TIJIOIIAH.
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3HAKOMUTBHCA ¢ IPUMeEpPaMH MPUM eHeHusl TT0aan
Y [IEPUMETPA B MPAKTUUECKUX CUTYaALUSX.

Pewmiare 3a7aum U3 peanbHOU )XU3HU, NPEAJIararb

U 00CYKI1aTh Pa3jIM4HbIe CIOCO0bI PEIICHUS 3a7a4

JlecsiTuunbie 1poou

38

JlecsiTmuHas 3aMucCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlenctBus

C ICCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penrenue TekCTOBBIX
33714, COAepIKaIIuX
npobu. OCHOBHBIC
3aJ1auyu Ha Ipoou

IIpeacraBasiTh AECATUYHYIO 1p0oOb B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHMS IECITHYHBIX IPOOEH.

N300paxkarth necaTuyHbIe IpoOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASITH €X0ACTBA M Pa3JIMYUs TPABIIT apU(PMETUUECKUX
JIEUCTBUN C HATYpPaJIbHBIMHU YUCIAMH U JECATUYHBIMA
JIpOOSIMU, OOBSICHATD HX.

BoeinonnaTes apudmeruueckue 1eUCTBUS C JECATUUHBIMU
JIpOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[pumeHnsaTs cBolicTBa apuMETHUECCKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCICHUMN.

[IpuMeHATH NPaBUII0 OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YHCITIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA), BBIIBUT'ATh IMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIEC BEICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJEPKAIUE APOOHBIE JaHHBIE,
Y Ha HaXOKJICHUE YaCTH LEJI0r0 U LIEJIOro I10 €ro 4acTy;
BBISIBJIATH UX CXOACTBA M PA3IM4MH.

MopeaupoBaTth X0 peLICHUs 3a1a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTk, pa3duparTs, OHEHUBATH PA3JINYHbIE PELICHUS,
3allMCH PELICHUM TEKCTOBBIX 3a1a4.

OnepupoBaTth IpOOHBIMU YUCIIAMU B PEaTbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh IOJy4CHHBIM pe3yybTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIUOKH.
3HAKOMUTBHCH C HCTOPHUEH pa3BUTHS apUPMETUKHU

Harnsgnast reomerpus.
Tena u purypsr
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N306paxkenue
MHOT'OI'PaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpsitMmoyronbHbIN
napajuieIenuIeI,
Ky0. Pa3BepTku kyda
U Mapajuielieumneaa.
[IpakTnueckas
paborta «Pa3BepTka
KyOa».

PacnozHaBaTh Ha YepTekax, pUCYHKAX, B OKPY KaloLeM
MHpe IPSIMOYToJIbHBIN Mapajuieaenunes, Kyo,
MHOT'OI'PaHHUKH, ONUCHIBATh, HCIOJIb3Ys TEPMHHOJIOT HIO,
OLICHMBATh JINHEHBIE PA3MEPBI.

I[IpuBoauTh NpUMepPbI OOBEKTOB PEATTLHOIO MUPA, UMEIOIIUX
¢dbopMy MHOTOTpaHHUKA, IPAMOYT'OJILHOTO MapasljieNenumnesaa,
KyoOa.

MN300paxarth Ky0 Ha KjeT4aTon Oymare.

HccnenoBarh cBOMCTBA Ky0a, MPSIMOYTOJIbHOTO
NapalJIeNICIIAIIE1a, MHOTOIPAaHHUKOB, UCIIOJIb3YSI MOJIEIIN.
Pacno3HaBaTh M H300paxkaTh pa3BEepTKH KyOa

Y NIapaJuIeIICUIIe .

MonenupoBartp Ky0 1 napauienaenunea u3 Oymard 1 npoumnx
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O06neM Kkyoa,
MPSIMOYTOJILHOTO
napasuiesenumnesa

MAaTEPUAIOB, 00bSICHATH CIIOCO0 MOJIEIIMPOBAHUS.
Haxoauth u3sMepeHus, BBIYUCASTD TUIOMIAb [TOBEPXHOCTH;
o0BeM Ky0a, MPSMOYTOJIBHOTO MapaieJenuIea;
HCCJIEI0OBATh 3aBUCHMOCTh 00beMa Ky0a OT JIJTUHBI €r0
pedpa, BLIABUTATh M 000CHOBBIBATH THIIOTE3Y.
HaoaroaaTs ¥ NpoBOAUTH AHAJOTMH MEX]TY TIOHATUSIMHU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIA ITOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEDHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUH.
Pemars 3a1aum u3 peajibHON )KU3HU

[ToBTOpeHue u 00001IeHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 KJacca,
0000111eHHE 3HAHUI

BuI4uCaATh 3HAYEHUS BBIPAXKEHUH, CONEPKALIUX
HaTypaJbHbIE YKCia, OOBIKHOBEHHBIE U JECATUYHBIE IpOOH,
BBINOJIHATH IPE0OPa30BAHUS YUCEIL.

Br10upaTs ciocod cpaBHEHUS YHCEII, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUICCKUX ICHCTBUM

JUISL PALIMOHAIN3ALMHA BBIYUCICHUMN.

OcyecTBIsITh CAMOKOHTPOJIb BBINOJHSAEMBIX JCUCTBUAN
Y CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

Pemiath 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4EOHBIX NTPEAMETOB.

Pewars 3a1a4m pa3HbIMH CII0CO0aMU, CPABHUBATH CIIOCOOBI
peLIeHNs 331a41, BLIOUPATh PAMOHAJIBLHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO IIPOI'PAMME

170
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6 KIIACC
HaunmenoBanue paznena |KonnuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB CoZIep)KaHue

HarypanbHbie uncna 30 Apudmernueckue BoinoyiHATh apupMeTnyecKue 1eidcTBUsI C MHOTO3HAYHBIMHU
JeNCTBUSA HATypaJbHBIMU YHCIIAMUA, HAXOAUTHh 3HAYEHUS YHCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHUS BHIPAKEHUHN, COIEPKAITUX CTEIICHHU.
yyciaMu. YucioBele | BBINOJIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAKEHUS, BBIPKEHUH, MPUMEHSATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BHIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCII0JIb30BAHUE Y COYETATENIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCETI.
JlenuTenu u KpaTHbIE
YHCJIIa; HanOOJIbIITHI
001U JenuTenh

Y HauMEHbIIIee
o01ee KpaTHoE.
JlenmmMocTh CyMMBbI
Y TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenne TekcTOBBIX
3aja4y

pacpeeNIUTENbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarp 4MCIOBBIE 3aKOHOMEPHOCTH, MMPOBOAUTD
YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBAThH
THINOTE3bI.

®opmMyJIMpPOBATH ONpeaeIeHUsl IETUTEIS U KPaTHOTO,
HanOOJIBITIIETO OOIIETO ACIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUH 3a/a4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUSI HAUOOJBIIET0 O0IIEro
JIEIIUTENSI 1 HAMMEHBIIIETO 00I1IeTr0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TI0KEHHS YMCIIA HA TPOCTHIE MHOKHUTEIH.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBarp, 00cykaarb, GopmMyJIupoBaTh
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U 000CHOBBLIBATh BBIBO/J O YCTHOCTH CYMMBI, ITIPOU3BCACHUA:

JIBYX YETHBIX YHCEJ, IBYX HEUCTHBIX YHUCIIE, YETHOTO
¥ HEYETHOTO YHCEIL.

HccienoBars CBOMCTBA ACIMMOCTA CYMMBI U IIPOU3BEICHUS
qHCETL.

IpuBoauTH MPUMeEPHI YKCEI C 3aJaHHBIMH CBOHCTBAMH,
Pacmo3HaBaTh BepHbIe H HEBEPHBIE YTBEPKICHUS

O CBOMCTBAaXx 4YKCEJl, ONMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOIIbI0 KOHTPIIPHUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHe MPeIJa0KeHHsT

C IIOMOIIBIO CBSI30K «HY, «HJIH, «ECHIH. .., TO...».

Pemarh TeKCTOBBIC 3a/1a4H, BKIIOYAFOIINE TOHITHS
JETMMOCTH, apUPMETHIECKAM CIIOCOOOM, UCTIOIB30BATh
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneanpoBaThb X0 PEIICHUS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauUTH, pa30UpaTh, OIEHNBATH PA3JIMIHBIC PEIICHNS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnuecku oneHUBATH IMOTYICHHBIA pE3yJIbTaT, HAXOAHUTh
OITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCIIOBHIO

HaFJ'ISII[HEUI rcoMCTpPHU-.
Hp}IMBIe Ha IINIOCKOCTH

[lepneH UK yIIpHBIE
IIPSIMBIE.
[lapannenpHbie
IIPsIMBIE.
Paccrosiuue mexay

Pacno3HaBaTh Ha yepTexkax, pUCyYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOLIIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYATOM OymMmare JBe MepeceKaronmecs
MpsIMBIE, ABE MApAIIICTbHBIE MPSIMbIC, CTPOUTH MPSIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH JI0 MIPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPaTHOU CETKE

MEPIEHANKYJIIPHYIO TaHHOU.

IIpuBoauTH NPUMeEPHI APALIEIBHOCTH

Y NIEPIIECHIUKYIIAPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIrOJIBHUKAX IIEPIEHAUKYIISIPHbBIC

Y Napajule/IbHbIE CTOPOHBI.

MN300pamxaTs MHOTOYTOJIBHUKY C MTApaJIEIbHBIMH,
NEPIECHINKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTossHME MEXIY IBYMs TOYKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCTIOJIB3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpalieHue apooei.
CpaBHeHne

U YIOPSI0YMBaHUE
Tpo0ei.
JlecsiTuunblie 1poou
U METpUIEeCKas
CUCTEMA Mep.
Apudmernueckue
EeNCTBUSI

C OOBIKHOBECHHBIMH
U JICCATUIHBIMU
JTPOOSMHU.
OTHoIIEHHE.

CpaBHMBATBH U YHOPSIA0YUBATH JIpoOU, BLIOMPATH CIIOCO0
CpaBHEHHsI IPOOEH.

IIpeacraBasith necaTUUHbBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeli 1 OOBIKHOBEHHBIE B BUJIE JCCATUYHBIX, HCMOJIbB30BATh
IKBUBAJIEHTHbIE MPeACTABJIEHHUA IPOOHBIX YKUCE MPU UX
CpPaBHEHUH, MPU BBIYUCIICHUSIX.

Hcnonb3oBaTh JecaTUYHBIE 1POOU MTPHU MpeoOpa30BaHUU
BEJIMYMH B METPUYECKON CUCTEME MED.

BeinonnaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH ¥ IECATHYHBIMU APOOSIMHU.

Bb1uncJiATh 3HaUCHHS BBIPAXKECHUM, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOIHSATh
npeoOpa3oBaHus ipodeii, BLIOMPATh CIOC00, MPUMEHATH
CBOICTBA apU(PMETUUECKUX JACUCTBUM IJIs1 palliOHAIU3AINH
BBIUMCJICHU .

CocTaBJATh OTHOIIEHUS U IPOMOPIIUU, HAXOAUTh
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Jlenenue B JaHHOM
OTHOIIICHUM.
Maciura0,
MIPOTOPILIUSL.
[TonsTHE IpOLIEHTA.
Beruncnenue
MPOIIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOLICHTY.

Penrenne T€KCTOBBIX
3aJ1ay, CoieprKaIux
JpOOH U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTMHBI OKPYXHOCTH
K €€ THaMeTPy»

OTHOIIICHUE BEJIMUMH, JICJIUTh BEJIMYUHY B IAHHOM
OTHOLIEHHUH.

Haxoauthb 3KCIIepUMEHTAJBHBIM IyT€M OTHOLIECHUE JITTUHBI
OKPYKHOCTH K €€ TUaMETpPy.

HNuTepnperupoBarh MacmTad Kak OTHOIIICHUE BEIMYNH,
HAXOAMTHb MaciITab MjiaHa, KapThl U BEIYUCIIATH PACCTOSHUS,
UCIIOJIb3Yys MacIlTal.

OO0BbACHATD, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHTY.

BoipakaTth NporeHTsl B ApO0SX U IpoOH B MPOIICHTAX,
OTHOIIIEHUE JIBYX BEJIMYMH B MPOLICHTAX.

BbI4ucasTh IPOLICHT OT YKCIIA U YUCJIIO 0 €ro MPOIEHTY.
Oxkpyrasth ApoOU U MPOLICHTHI, HAXOAUTH MPUOIKEHUS
qucen.

Pemartsb 3a1a4m Ha 4acTH, IPOLIEHTHI, IPOMOPLUH,

Ha HAXOXJICHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUINHBI
1o ee Ipodu (TIPOIIeHTY), ApodH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3dupaThb, OEHUBATH PA3JINYHbBIC PELICHUS,
3aMKUCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Biaexath nHGOpMAaLKMIO U3 TaOJIUIl U THArPaMM,
WHTEPIPETUPOBATH TAOJUIHBIC JJAHHBIC, ONPEACIIATh
HauOOoJbIIIee M HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harmsinnast reomerpus.
Cummerpus

OceBast cumMeTpus.
LlenTpanbHas

Pacno3znaBarh Ha yepTexkax U H300paKEHUAX, H300paKaTh
OT PYKH, CTPOUTH C TIOMOIIbI0O UHCTPYMEHTOB (pUrypy
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CUMMETpHSI.
[TocTpoenne
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUS».
CummeTtpust

B [IPOCTPAHCTBE

(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO IaHHOH OTHOCUTEIBHO
MIPSIMOM, TOUKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru a8e (GUrypbl, CAMMETPHUYHBIC
OTHOCHUTEJIBHO MIPSIMO; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTypaliu, UCIOJIb3ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh cBOMCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEN, HCTIOb3Ys IKCIIEPUMEHT, HAOIIOACHUE,
MOJIEJTMPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJIEHUSI O CHMMETpHUH (puryp

BripakeHust ¢ OykBaMu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMATHYECKUX
BBIPAKCHU I

Y IIPEIJI0KEHUM.
bykBeHHbIE
BBIPAXKCHUS

Y YHCIIOBBIE
ITOJICTAHOBKH.
bykBenHbIe
PaBEHCTBA,
HaXO0XJCHUE

Hcnoab3oBaTh OyKBbI 111 0003HAYSHUSI YHUCEIN, ITPU 3alIUCU
MaTeMaTUYeCKUX YTBEPKIACHUHN, COCTABIISATh OYKBEHHbBIS
BBIPAYKEHUS 110 YCIOBUIO 33/1a4H.

HccnenoBaTh HECTOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIsl X 3aIKCH.

BbIYyMCJIATH 4MCTI0BOE 3HaYCHHE OYKBEHHOT'O BHIPAYKEHUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh opMyJIbI: IEPUMETPA U ILTOIIATN
PsIMOYTOJIbHUKA, KBAJPATa; IJIMHBI OKPYKHOCTH, TUIOIIA/IA
KpYyra; BBINOJHATH BHIYUCIEHHS 110 3TUM (popmysam.
CocTaBiasaTh ()OPMYJIbL, BRIPAKAIOIINE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTENBHOCTh, BpEMS, 00bEM
KOMIIOHEHTA. paOOoThI; BHIMOIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJiaM.
dopmyibl HaxonuThb HEM3BECTHBIN KOMIIOHEHT apru(METUIECKOTO
JEUCTBUSA
Harssiinas reomerpusi. 14 YeThIpexyroiabHuK, N300pakaTh Ha HETUHOBAHHOM U KJeT4aToi Oymare
@urypsl Ha INIOCKOCTH IIPUMEPEI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJBHUKHU C 3aJaHHBIMUA CBOUCTBAMU:
[IpsAMOYTOJIbHUK, C apaJUIEIbHBIMU, IIEPIICHINKYJIAPHBIMU, PABHBIMHU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTMaroHaJIeH.
N3mepeHue yrios.
Buanr
TPEYrOJIbHUKOB.
[lepumetp
MHOTOYTOJIbHUKA.
[Tnomans Guryps.
DopMyJIbl
nepuMeTpa

Y TJIOIIAIH
IPSIMOYTOJIbHUKA.
[TpubmmxeHnHoe

HN3MCPCHUC IIJIOIIa I

dburyp.
[IpakTrueckas

CTOPOHAMHU, NPSAMBIMH yIJIaMH U Ap., PABHOOEAPEHHBIN
TPEYT OJIbHUK.

IIpennarare u 00CyK1aTh CIIOCO0bI, AJITOPUTMBbI
IIOCTPOEHHS.

HccaenoBarh, NCNONIB3YS HKCIIEPUMEHT, HAOIOCHHE,
MOJIEJIMPOBAHKE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAPaTa,
pa3duBaTh Ha TPEYTOJILHUKH.

O00CcHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSAMOYTOJIbHUKE, KBaJApaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS.

M3mepsTh U CTPOUTH C TOMOLIBIO TPAHCIIOPTHPA YIJIbI,

B TOM YHCJIE€ B MHOT'OYTOJIbHUKE, CPABHMBATH YIJIbI;
PACIO3HABATH OCTpPBIE, IIPSMBIE, TYIbIE, PA3BEPHYTHIEC YIJIbI.
PacnozHaBarb, H300paxaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIbHBIN, TYNOYT'OJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHMI TPEYTrOJIbHUKH.

Bbruunciasitb NEpUMETP MHOTOYT OJIbHUKA, IJIOIIAb
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pabora «ILmomanpb
Kpyra»

MHOTOYTOJIbHHKA Pa30ueHNUEM Ha MPSIMOYTOJLHUKH,

Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUIECKHUE CTUHUIIBI
WM3MEPEHUS JIJTUHBI U TIJIOMIA U,

Hcnosb3oBaTh NPpUOIMKEHHOE U3MEPEHHe JTHH

U TUIONIA/ICH Ha KiieTyaToi Oymare, mpuOImKeHHOE
M3MEpEeHre JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lomoxxuTeIbHEIE
Y OTPULIATEIIbHBIE YUCTIA

40

[lenbie yncna.
Monaynb yncia,
reoMeTpuIecKast
WHTEpIpeTas
MoOJTyJis. UUCIIOBBIE
MIPOMEKYTKH.
ITomoxxureabHbIC

Y OTpHIIATEIIbHBIE
yucna. CpaBHEHUE
MTOJIOKUTENBHBIX

U OTPUIIATEIIBHBIX
YHCel.
Apudmernueckue
JICUCTBUS

C MOJIOKUTEILHBEIMHI
U OTpULIATEIIbHBIMU
YHUCJIaMU.

Pemrenne TeKCTOBBIX
3a7a4

IIpuBOAMTH NPUMeEPBI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
ITOJIOKUTEIILHBIX U OTPULIATENIHBIX YUCEN.

HN300paxarh 1ebie Yncia, MOJ0KUTEIbHBIC

Y OTPULIATENIBHBIE YHCIIA TOYKAMU HA YUCIIOBOM MPSMOU,
HCIOJIB30BATh YHUCIIOBYIO NIPAMYIO JIJI1 CDABHEHUS YU CETL.
IIpuMeHATH NpaBuUJIa CPABHECHUS, YIIOPAAOYUBATD LIEIIbIC
YHUCIIa; HAXOAMTh MO YJIb YUCIIA.

DopMyIMPOBATH IPABWJIA BEIYMCIICHHS C MTOJOKUTEIbHBIMU
Y OTPULIATEIIbHBIMU YMCIaMU, HAXOAUTh 3HAYEH U
YHUCJIOBBIX BBIPAXKEHUM, COACPIKAIIUX JECUCTBUSA

C TIOJIO)KUTENBHBIMU U OTPULATEIbHBIMU YHACIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUSI U YMHOXKEHHUS

JUT IPpeoOpa30BaHUs CYMM U MPOU3BEICHUN
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHUCTEMa KOOpJHUHAT
Ha IIJIOCKOCTH.
KoopanHatsl TOUukH
Ha IJIOCKOCTH,
adcrucca

Y OpAMHATA.
CronbuaTtblie

1 KPYrOBbIC
JMarpamMMel.
[IpakTueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIlMNX
JTaHHBIE,
Mpe/ICTaBICHHbBIC

B Ta0OJIMIaX

U Ha JparpaMmmax

OO0BSACHATH U WJUTKOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAUHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKH ¥ (PUTYPHI 110 3aJaHHBIM KOOPJAMHATaAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ THArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
JIAarpaMMmBbl.

HUcnonb3oBaTh HH(POPMALMIO, IPEICTABICHH YO

B Ta0JMIax, HA AUarpaMmax Jijisi pelieHus: TeKCTOBBIX 3a1a4
Y 33714 U3 PEATbHOMN KU3HU

Harnsinnas reometpus.
durypsl B MpoCcTpaHCTBE

[IpstMOyTrobHBIN
napajuieJenuIe]I,
KyO, mpu3ma,
nupamuja, KOHyc,
UUJTUH]IP, 11ap

u cepa.
N306paxenue

PacnosHaBaTh Ha yepTekax, pUCYHKAX, ONUCHIBATH
NUpaMUy, IpU3MY, HWIKHAP, KOHYC, lIap, H300paaThb UX
OT PYKH, MOEJIUPOBATh U3 OyMaru, MiacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTh NpUMepbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BEpPTOK
MHOTOTPaHHUKOB,
IUJIMH]Ipa U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsiTHe 0OBEMa;
CAMHULIBI U3MEPEHUS
o0veMa. O0bemM

OCHOBaHHE, BBICOTA, PAANYC U AHAMETP, pa3BepTKa.
N3yuarth, UCnob3ys IKCIIEPUMEHT, HaOII0eHIE, N3MEPEHHE,
MOJIEJIMPOBAHKE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOWCTBA HAa3BaHHbBIX TEJ, BHIABJIATH CXOACTBA

U Pa3IMYMs: MEXYy TUPAMUAON U IPU3MOM; MEXKITY
HWIMHIPOM, KOHYCOM U IIAPOM.

PacnosHaBaTh pa3BepTKu Napaienenunena, Kyoa, mpu3Msl,
NUPaMHU/[Ibl, KOHYCA, IMJIUHAPA; KOHCTPYMPOBATH JIaHHBIE
TeJa U3 pa3BepTOK, CO3/1aBaTh UX MOJEIH.

Co3naBath MOJeJIM POCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

H3MepsaTH HA MOAeSIX: ITUHBI peOep MHOTOTPAaHHHUKOB,
JTUaMeTp Imapa.

IPSIMOYTOJILHOT O BoiBoguth ¢opmyiy o0bemMa npsMOYyroabHOro
napaJIyIesIenuIea, napajyIesIenuIea.
Ky0a, hopmyIsl Boruncasath no popmysiam: 00beM NpSIMOYTOITHHOTO
o0bema napasuiesenumnena, Kyoa; uCroiab30BaTh €IMHUIBI H3MEPEHUS
00beMa; BBIYMCIAATH 00BEMBI TEN, COCTABIEHHBIX U3 KyOOB,
NapAJJICIICIIAIIEI0B; PeliaTh 324241 C PEAIbHBIMUA JaHHBIMU
[ToBTOpenue, o6o0IIeHHE, 20 [loBTOpEHUE BouIyucasTh 3Ha4EHUS BBIPAXKEHUH, COACPKALLNX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011IcHIE

HaTypaJIbHBIC, 1IEJIbIE, TOJIOKUTEIBLHBIC U OTPUIIATEIbHBIC
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC IPOOH, BHITIOJIHSITH
npeoOpa3oBaHus YUCEI U BRIPAXKCHUH.

Bpi0upartb cnoco0 cpaBHEHUS YUCENl, BHIYUCICHUH,
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U CUCTEMATHU3alU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETUUECKUX ICUCTBUM

JUIS pallMOHAJIM3alIUM BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTe 3a1aum pasHbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CIOCOOBI PEILICHUS 3aJa4H.

OcyuiecTBIsITh CAMOKOHTP 0JIb BBITIOJHSAEMBIX I€CTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BHIYUCICHUM

OBILIEE KOJIMYECTBO
YACOB IIO IIPOTPAMME

170
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OEJEPAJIBHAS PABOYAS [IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITUCKA

AnreOpa sBISIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
oHa oOecIieynBaeT M3YYCHHE IPYruX IUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK
¥ TYMaHUTapHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl TIPOAOJIKEHUSI 00pa30BaHUS
W B TOBCEIHEBHON >XWM3HHW. Pa3BuThe y oOOydarommMXcs HAYYHBIX MPEACTABICHHM
O TPOHMCXOXKJICHHH WM CYITHOCTH alreOpandecKux aOCTpaKIUi, CIoco0e OTpaKeHUs
MaTeMaTUYeCKOM HAYKOW SIBJIEHUW M MPOIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEeMaTUYeCKOT0 MOJACIMPOBAHUS B HAYYHOM TTO3HAHWM M B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHUSI M KAuyeCTB MBILIUICHUS, HEOOXOAMMBIX
JUTSI afianTallii B COBpEMEHHOM U(PpOoBOM obO1IecTBe. 3ydenne anredpsl ooecreunBaeT
pa3BUTHE YMEHHs HaONIOAaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOABI, (opMyIupoBaTh yTBepkacHHSA. OCBOCHHE Kypca aiureOpbl
00eCreYnMBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYJarONIUXCs: OHU HCIIONB3YIOT
JNEAYKTUBHbIE M WHAYKTUBHBIC pPacCCyXJEHUs, O0OOOIIeHHEe U KOHKPETH3AIHIO,
abcTparupoBaHue 1 aHamoruto. O0yuenue airedpe npeanoaaracT 3HaYUTeNbHbIA 00beM
CaMOCTOSITEIILHOM JACATEIIBHOCTH O0YUYaOIIUXCS, TIOATOMY CaMOCTOSATEIBHOE PEIICHUE
3a7a4 SBJISIETCS pealu3alfel 1eaTeTbHOCTHOTO MPUHIIUITA 00 yUeHUS.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» ajsi OCHOBHOTO OOUIEro
0o0pa3oBaHWsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUAE JIMHUH:
«Ywmcna v BBIYUCIICHUS, «AJTe0OpanvdecKre BhIpAKEHU, «Y pABHEHUSI K HEPABCHCTBAY,
«Dynkuumy. Kakmas w3 3THX coaepKaTelIbHO-METOJAMYCCKUX JIMHUN Pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJECUCTBYS C APYTHUMH €0 JTUHUSMH.
B xome n3yuenus yqeOHOro Kypca 00y4JaromuMcst TPUXOIUTCS JIOTHUECKH PACcCYKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B Mporpammy
yueOHOro Kypca «AJredpa» BKIIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKU, MPEACTABICHHbIE
BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTH4eCKOro oOpa30BaHUS M CIIOCOOCTBYIOIIWE
OBJIQJICHUIO OOYYaIOIUMHCS OCHOB YHHMBEPCAJILHOIO MAaTeMaTHYE€CKOro  S3bIKA.
CopepxaTebHOU U CTPYKTYPHON 0COOEHHOCTBIO y4eOHOT0 Kypca « Anredpay sBIsieTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanue TuHUM «Yucla U BBIYUCICHUS» CIY>)KUT OCHOBOM JIJIsl JaJIbHEUIIIETO
U3YYCHHUS MATEMATHKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOIIMXCS JIOTUYECKOTO
MBINUIEHUS, (OPMHUPOBAHWIO YMEHHS IIOJIb30BAThCS ~ QJITOPUTMAMH, a TaKKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX JJisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTne moHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUsS CBS3aHO
C palMOHAJIBHBIMM W HUPPANHOHAIBHBIMHM YHCIIaMH, (POPMUPOBAHHEM IIPEICTABICHUIN
O JCUCTBUTEIILHOM YHCIJIC. 3aBEepIIEHWE OCBOCHUS YHUCJIOBOW JIMHHUM OTHECEHO
K CpeTHeMY 00111eMy 00pa30BaHUIO.
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Copepxanue AByX anreOpanvyeckux JMHUN — «AJreOpandyecKkue BBIPAKEHUS
U «YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOMIMXCS
MaTeMaTUYEeCKOro arnmapaTa, HeoOX0IUMOro JJIsl pEICHUS 3a/1a4 MaTEMaTUKH, CMEXKHBIX
MPEeIMETOB U MPaKTUKO-OPHUEHTHUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl Y4EOHBIM MaTepuail TPYHIUPYETCS BOKPYT PallMOHATLHBIX BBIPAKCHUI.
AnreOpa JEMOHCTpUPYET 3HAYEHUE MATeMaTHMKW KakK s3blka JJII OCTPOCHHUS
MAaTEMaTHYECKUX MOJEJIEH, OIIMCAHUS IPOLECCOB U SBJICHUN pealbHOro Mupa. B 3amaun
oOydeHust anredpe BXOAT TaKKe JaJibHeIee pa3BUTHE alITOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOJIMMOI0, B YaCTHOCTH, J/JII OCBOCHHSI Kypca HH(GOpPMATHKU, M OBJaJCHHUE
HaBbIKAMH JICIYKTUBHBIX paccyxkneHuil. [IpeoOpazoBanne CHUMBOJNBHBIX (HopM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOPAKEHHS, CIOCOOHOCTEM K MaTreMaTHYeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATBHO-TpahUUECKOW JMHUM HAIEIEHO Ha IMOJYYCHHE
OoOy4JarolmuUMHUCsl 3HAaHUKW O (QYHKIUAX KaK BaXKHEUIIEH MaTeMaTH4YeCKONW MOIEH
JUISl OMMCAHMUSI M HUCCIEOBAaHUS Pa3HOOOpAa3HBIX MPOLECCOB U SIBJICHHM B TPUPOJIE
u oOmectBe. M3yueHne Marepuana CoCOOCTBYET PAa3BUTHIO Yy OOYUYAIOIIMXCS YMEHUS
UCIIOJIb30BaTh Pa3JIMYHbIE BHIPA3UTEIBLHBIE CPEJCTBA Si3bIKa MATEMATUKHU — CIIOBECHBIE,
CUMBOJINYECKHE, TpadudecKre, BHOCUT BKJIaJl B (HOPMHUPOBAHUE MPEACTABICHUIM O POJIU
MaTeMaTUKU B PA3BUTHU IIUBWIM3AIUUA U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax mM3y4aeTrcsi yueOHBIN Kypce «Anredpay,
KOTOPbI ~ BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3fenbl cojepxkanus: «Hucna
U BBIUHUCICHUN», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHHS MU HEPABEHCTBA,
«DYHKIHW.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIS HW3Y4YEHHS Y4eOHOro Kypca
«Anrebpa», — 306 ygacoB: B 7 kiacce — 102 yaca (3 gaca B Henenwo), B 8§ Kiacce —
102 yaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Ymucia u BBIYHCICHUS

JpoOu OOBIKHOBEHHBIEC U JIECATUYHBIC, IEPEXO0] OT OAHON (POPMBI 3amUCH Ipodeit
K apyroi. IloHATHE panMOHANBHOIO 4YHCIA, 3allMCh, CPABHEHHUE, YIOPSAOYMBAHUE
pallMOHATIBHBIX YHCeNl. ApH(pMETHYECKUE JEUCTBUS C PAUUOHAIBHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peaqbHO NPAaKTUKKA HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJeM: OIpelesieHHe, mpeoOpa3oBaHUe
BBIPQKEHUI Ha OCHOBE OIpEAeNICHUs, 3amuch OonbluMx yuced. IIpoueHTsl, 3amuch
INPOLEHTOB B BHJE ApoOM W JpoOKW B BHJE NPOLUEHTOB. TpH OCHOBHBIE 3aJayu
Ha IPOLEHTHI, PEIICHHE 3a/1a4 U3 PEaJIbHOM MPAKTUKU.

[IpumMeHeHne MpU3HAKOB JEIMMOCTH, Pa3joK€HHE Ha MHOXHUTEIHW HATYypaJbHbBIX
qHCeTL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TpsiMas U 00OpaTHas MPONOPLUUOHATILHOCTH.
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AureOpanyecKue BbIpasKeHUs

[lepeMeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKECHUSA C IEPEMEHHOU. [lomycThmbie
3HAYEHUS NEpPeMEHHBbIX. [IpeAcTaBieHne 3aBUCHMOCTH MEXKIY BEIMYMHAMH B BHJIE
¢dopmynel. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPaKEHUH,
TOXJIECTBEHHO PaBHbIEC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHusl CyMM U IIPOU3BEICHUI,
IIpaBUJIa PACKPBITHUSI CKOOOK M MPUBEECHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM [IOKA3aTENEM.

OnHowiensl u MHorousjeHbol. CreneHp MHorowieHa. ClioKeHHE, BBIUUTAHUE,
YMHOXKEHUE MHOrowieHOB. DOpMyNbl COKPAIIEHHOTO YMHOXEHHS: KBAaJpaT CYMMBI
U KBagpar pasHocTH. PopMyrna pa3HOCTH KBaapaToB. PasnokeHne MHOIOYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHUS, TMpaBWjia MpeoOpa3oBaHUs  ypaBHEHHS,
PaBHOCHJIBHOCTb YPaBHEHUM.

JInHerHoe ypaBHEHHUE C OJTHOW MIEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOTO YPaBHEHUS,
penieHrue JIMHEWHBIX ypaBHEHUN. (COCTaBIECHHE YpPaBHEHHUM IO YCIOBHIO 3aJaydM.
Pemenne TEKCTOBBIX 337124 € MOMOILBIO YPAaBHEHUN.

JluneitHoe ypaBHEHHE C JBYMsI MEpeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH ¢ IBYMs IepeMeHHbIMU. Pelienne cucreM ypaBHEHH clIocoO0M
MOACTaHOBKHU. [[puMepbl pereHnst TEKCTOBBIX 3a1a4 C MOMOILBIO CUCTEM YPaBHEHHUI.

DOyHKIMHA

Koopaunara Touku Ha npsamon. HucmoBsie npoMexyTku. Paccrosinue Mexay 1Byms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyroisibHast cuctema KoopAauHaT, ocu Ox u Oy. Abcuucca U OpAMHATA TOYKH
Ha KOOPAMHATHOW TIOCKOCTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTei. [lonstue pynkumu. ['paduk Qynkmmu. CBoiicTBa
¢byukuuit. Jlunelinas ¢ynkuus, ee rpaduk. I'papuk ¢pynkuun y = |x|. ['paduyeckoe
pElIECHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIIACC
Yucna 1 BHIYMCICHUSA

KBanpatHsiit kopens u3 yncina. [lonstue 06 uppanroHanbHOM uncie. [lecsaTuunbie
OpUOIMKEHUsT HUPPAalMOHATBHBIX 4YHces. CBolcTBa apU(pMETHUYECKUX KBaJpaTHBIX
KOpHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSM.
JlercTBUTENBHBIC YUCIIA.

CrerneHb ¢ LenbpIM MOKa3aTeNneM U ee cBocTBa. CTaHmapTHas 3alliCh YHUCIIA.

Auredpanyeckue BbIpaKeHHA
KBanpatHblil TpexuseH, pa3ioKeHne KBaIpaTHOIO TpeXuieHa Ha MHOKHUTEIIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil npoou. CnoxeHue,
BbIUMTAaHUE, YMHOKEHHUE, JIeJIeHHEe areOpandeckux apooeil. PanmonanbHble BIpaskeHUs
U uX npeoOpa3oBaHue.
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YpaBHeHUs] M HEPABEHCTBA

KBanpatnoe ypaBHeHue, dopMyia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JMHEWHBIM M KBagpartHeIM. [Ipocreimme
JTpOOHO-pAIIMOHAIBHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTanysi ypaBHEHUN C JBYMS TEPEMEHHBIMH WU CHUCTEM
JIMHEVHBIX YPABHEHUH C IByMs IEpEMEHHBIMU. [ I[pruMepsl pereHnst CuCTeM HEJIMHENHBIX
YPaBHEHHM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOOM.

HucnoBele HEpaBEHCTBA M MX CBoWcCTBAa. HepaBEeHCTBO € OIHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIuHeliHbIe HEPABEHCTBA C OJHON NIepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DyHKUNH

[lonsitue Qynxunuu. OOMacTh OmpeneneHuss U MHOXKECTBO 3HAUCHMH (PYHKIIUU.
CniocoOsI 3agaHus PyHKIIHM.

I'paduk dbyakuuu. Urenue cBolicTB GyHKIMU 110 ee rpaduky. [Ipumepsl rpadukos
G YHKIHH, OTpakarolnX peaibHbIe TPOIECCHI.

OyHKINN, OMUCHIBAIOIIUE IPSIMYIO M 00PATHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpaduku. Oynkmun y = X%, y = x°, y =V/x, y=|x|. [paduueckoe perenue ypaBHeHuii
Y CHCTEM YPaBHECHUM.

9 KITIACC
Yuciia ¥ BBIYMCTICHUA

PannonanbHbple 4uCa, UppalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHbIE
JeCSITUUHbIE TpoOr. MHOXKECTBO IEHCTBUTENLHBIX YHCEN, NEUCTBUTEIbHBIC YHCIa KaK
OECKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXIY
MHOYXECTBOM JIEUCTBUTENBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE IEHICTBUTENBHBIX YU CEN, apU(PMETUUECKUE NENUCTBUS C ACHCTBUTEIBHBIMU
YUCIIAMH.

Pa3smeppl  OOBEKTOB  OKpYXKAalOIIEr0  MHpa,  JJIUTEIBHOCTH  IMPOLIECCOB
B OKpPYKaroIleM MUpE.

[TpuOnvkeHHOE 3HAa4YEHWE BEIMYMHBI, TOYHOCTh NpuOmMkeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaToB BBIYNCICHUN.

YpaBHeHUs] U1 HEPABEHCTBA

JluneriHoe ypaBHeHKE. Pemenne ypaBHEHNM, CBOASIINXCS K JIMHECUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHHs ypaBHEHUN TPETbEH M UYETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM HAa MHOKHUTEIIH.

Pemenne npoOHO-paniioHalIbHBIX YypaBHEHUH. PermieHne TeKCTOBBIX —3amad
areOpanyecKuM METOIOM.
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VYpaBHEeHHE C JABYMs NE€peMEHHbIMM W ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHA. Pellienre cucTem AByX ypaBHEHUN, OTHO
U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpPOM creneHu. |'paduyeckas MHTEpHpeTanus
CUCTEMBI YPaBHEHUM C IBYMs [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay alreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM niepeMeHHOM. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJ{HOM nepeMmeHHOM. KBanpaTHbeie HepaBeHCcTBA. ['paduueckas
WHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DyHKUMH
KBaaparuunas ¢ynkius, ee rpaduk u cBoiictsa. [lapabosia, KoOOpIuHATH BEPIIHHBI
napadoJibl, 0Cb CHMMETPUH MapadOJIbL.

I'papuxn  ynxumit: y = kx, y= kx+b, y = S’ y=x%y=x y=|x|
1 UX CBOMCTBA.

YucsioBbIe NOCTEA0BATEIbHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM  MOCJIENOBATENBHOCTU. 3aJaHUE  IOCJENO0BATEIbHOCTH
pEKYppeHTHOM opMyoi u Gpopmymoit n-ro dieHa.

Apudmernyeckas M TeoMeTpuueckas mnporpeccud. @Dopmylibl n-rO  YieHa
apu(pMETUYECKON U TEOMETPUUYECKON MPOrPECCUIl, CYMMBI NIEPBBIX 71 YJICHOB.

N306paxkenre wieHOB apuMETHYECKON U Te€OMETPUUECKON MPOrpeccuii TouKaMu
Ha KOOPJIWHATHOW IUTOCKOCTH. JIMHEMHBIM M SKCHOHEHIMAIbHBIA pOCT. CIoKHBIE
IIPOLICHTBI.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC peE3ynbTaThl OCBOSHUS MPOTPaAaMMBI yu4eOHOTO Kypca «Anredpa
K KOHILy oOyueHus B 7 Kjacce.

Yuc1a ¥ BBIYUCTICHUA

BoinmonHsTh, coyeTast yCTHbIE U MUCbMEHHBIE TIPUEMBbl, apu(MeTuuecKue AeicTBUs
C pallMOHAIbHBIMH YHCIIaAMHU.

HaxoauTth 3HaueHMsI YMCIIOBBIX BBIPAXKEHUMN, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOObI
U TIPUEMBbI BBIYUCIICHUS 3HAUCHUN TPOOHBIX BRIPAXKEHHM, COACPIKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC IPOOHU.

[lepexoaute OT ofHOW (OpPMBI 3amMcu 4YHUceNn K JApyrod (mpeoOpa30oBbIBATH
NECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
B 0€CKOHEUHYIO JCCATUYHYIO TpOOBb).

CpaBHUBATh U YIIOPSAI0OYMBATh PALIMOHAIIBHBIE YHCIA.

OKpyriATh yucna.

BbINONHATh NMPUKHUAKY U OLUEHKY pPe3ysibTaTa BbIYMCICHUM, OLICHKY 3HAuYEeHHM
YUCJIOBBIX BBIPAXKEHUN. BBITONHATH NEUCTBHS CO CTENEHSIMU C HaTypaJbHBIMH
MOKA3aTEeJISIMH.
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[IpuMeHSATh MPU3HAKU ACIMMOCTH, PA3JIOKCHHE HAa MHOXKUTEIW HATypadbHBIX
YHCE.

PemaTtes mpakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BETMYHH,
MIPOMOPITMOHATILHOCTRIO  BEJIMYWH, IIPOLICHTAMH, HWHTEPIPETUPOBATh  PE3YJIbTAThI
peIIeHUs 33/1a4 ¢ YIE€TOM OrpaHWYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AuiredpanvecKkune BbIPAKEHHUS

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMUHOJOTHIO U CHUMBOJIUMKY, MPUMEHSITH €€
B IIPOLIECCE OCBOCHUS y4€OHOr0 MaTepurala.

Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHUWA TMpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoinonHaTs mnpeoOpa3oBaHUs IIEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEICHHUEM
MOJIO0HBIX ClIarae€MbIX, PACKPBHITUEM CKOOOK.

BBINONHATS YMHOXKEHHE OJTHOWJIEHA HA MHOTOYJIEH U MHOTOWIEHA Ha MHOT'OYJIEH,
NPUMEHSATH (POPMYJIIBI KBaApaTa CyMMBbI M KBaJ[paTa pa3HOCTH.

OcCyIecTBIATh Pa3yIoKEHNE MHOTOWICHOB HA MHOYKUTEIM C ITIOMOLIBIO BEIHECCHHUS
3a CKOOKH OOIIEro MHOXHUTENs, TPYINIUPOBKH CIaraéMblX, MpUMEHEHHUs (HopMyl
COKPAILIEHHOT'O YMHOXEHUS.

[IpumeHsTh npeoOpa3oBaHMsT MHOTOWIEHOB JMJIi PEIICHUS pa3IMYHBbIX 3a]ad
U3 MAaTEMAaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTte  CBOWCTBA  CTENEHEW €  HATypajJbHBIMU  IIOKA3aTEIsIMU
JUIS TIPpe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHUA U HEPABEHCTBA

Pemiats nuHeHbIE ypaBHEHUA C OJTHOM NIEPEMEHHOM, IIPUMEHSS ITPaBUIIa IIEpexo1a
OT MCXOAHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. [IpoBepATs, ABISIETCA 1M YHCIIO
KOPHEM YPAaBHEHHS.

[IpumeHsTh Tpaduueckue METOAbl MPU PELIECHUH JIUHEWHBIX YPAaBHEHUH U HX
CUCTEM.

[TonGupate mpuMepsl Hap Yucen, SABISIOUIMXCS PEUICHHEM JTUHEHMHOTO YpaBHEHHUS
C IBYMs [IEPEMEHHBIMH.

CtpouTh B KOOpAMHATHOM TUIOCKOCTU TpaduK JIMHEWHOTO ypaBHEHHS C ABYMS
NIEPEMEHHBIMH, MOIb3YACh I'Pa()UKOM, IPUBOAUTH IPUMEPHI PELLICHUS] YPABHEHHS.

Pewrars cucremsl IByX JIMHEWHBIX YPABHEHUM C BYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisITh U pemiaTh JMHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCJIOBUIO 3aa4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1auu
MTOJIYYEHHBIN PE3ybTAaT.

DOyHKUNH
N3o0paxkaTe Ha KOOPAWHATHOM MPSIMOM TOUKH, COOTBETCTBYIOUIWE 3aJaHHBIM

KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAIbI, 3alUCHIBATH YHUCJIOBBIE MPOMEKYTKU
Ha ajareOpanyecKoM sI3bIKE.
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OTMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpPJIMHATAaM, CTPOUTh
rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXY BETUYHMHAMHU:
CKOpPOCTb, BpEMs, paccTOsSHUE, II€Ha, KOJUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTS,
BpeMmsi, 00beM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apIyMEHTa.

[lonumate rpaduyeckuili crnocod TMpeACTaBICHUs W aHaIW3a UHOOpMaIuH,
U3BJICKaTh M WHTEPIPETUPOBATh WH(POPMAIUIO0 W3 TPaQHUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHUSI TMPOTPAaMMBl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce.

YucJia 1 BLIYMCTIEHUS

Hcnonb30BaTh HaYadbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YHCEI
JUISL CPaBHEHMS, OKPYTJEHUS M BBIYMCICHUN, H300pa)kaTh JICUCTBUTEIbHBIE YHCIA
TOYKAaMH Ha KOOPJIWHATHOU IPSIMOM.

[IpumensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOI'O KOPHS, HAXOAUTh
KBaJpaTHbIe KOPHM, HCHOJB3yS TPH HEOOXOAUMOCTH KaJIbKYJIATOP, BBIOJIHSITH
npeoOpa3oBaHus BBIPAKEHUM, COMEPKAIIUX KBaJApaTHBIC KOPHHU, HMCIIOIL3Yys CBOMCTBA
KOpHEM.

Hcnonws3oBaTh 3anucu OOJBIINX U MaJIbIX YHCEI C TOMOIIBIO IECATUYHBIX ApoOeit
u crerneHei yuciaa 10.

AureOpanyecKkue BbIpasKeHHUs

[IpuMEeHSTH MOHSATHE CTETIEHU C LIETIbIM MTOKa3aTeJIeM, BBIMOIHAThH MPeoOpa3oBaHMs
BBIPAXEHUH, COJIEPXKAILNX CTENEHH C LIEJIBIM MTOKa3aTEIIEM.

BBINONHATE  TOKIAECTBEHHBIE MPEOOpa30BaHUsl PALHUOHAIBHBIX  BBIPAXKECHHI
Ha OCHOBE ITPaBWJI JCHCTBUM HaJl MHOTOWIEHAMHU U aJIreOpandyecKUMU Ipo0sMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumeHsATh 1TpeoOpa3oBaHUsl BBIPAXKEHUM I pPELIECHUS pPA3JIMYHBIX 3a7ad
U3 MAaTEMAaTHKU, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHEHHBIE, KBaJApATHBIE YPABHEHUS W PALMOHAIBHBIE YpaBHEHHS,
CBOJSILLIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUM C ABYMsI IIEPEMEHHBIMU.

[IpoBoauTh mMpOCTEUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyyciae C TPUMEHEHHEM TpauyecKux MpeAcTaBieHUN (yCTaHaBIUBaTh, UMEET JIK
ypaBHEHUE WJIK CUCTEMa YPaBHEHUN peIIeHUs, €CJIM UMEET, TO CKOJIBKO, U MPoUee).

[lepexoauTs OT cioBecHOW (POPMYIMPOBKU 337aUd K €€ anredpandyeckod Mojenu
C IIOMOULIBI0 COCTaBJICHUSI YPABHEHWUS WA CUCTEMbI YPAaBHEHWUH, WHTEPHPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTAaT.
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[IpumeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLCHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOMW M UX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPAIIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CHCTEMbBI HEPABEHCTB.

DOyHKUNH

[loHumMath W HWCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHA U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O00O03HAYEHUs), OIpeNeNsaTh 3HadyeHUE (QYHKIUU 110 3HAUYCHUIO
aprymMeHTa, onpeessTh CBOMCTBA (DYHKIIMH 1O €€ rpaduky.

Ctpoutb rpapuku 3J€MEHTApHBIX PYHKIUN BUJIA:

k y .
y=_,y=x*y=xy= Vx, y = |x|, onuchIiBaTh CBOICTBA YHCIOBOH QYHKIUH

o ee rpaduxy.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce.

YucJia 1 BLIYUCTIEHUS

CpaBHUBATH U YNOPSAOYUBATH PAlMOHATBLHBIE U UPPALIMOHATBHBIE YHCIIA.

Breimonusate apudmernyeckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE M TIMCBMEHHBIE NPHUEMBI, BBINOJHATh BBIYUCICHUS C HUPPANMOHAIBHBIMU
YHCJIaMH.

HaxonuTte 3HaueHHs CTENEHEW C LEIbIMM MOKA3aTeIsIMU U KOPHEH, BBIYUCISATH
3HAYCHUS YUCIIOBBIX BHIPAXKCHUU.

OKpyrasiTb  JEUCTBUTENBHBIC YMCIAa, BBIMNOJHATH TPUKUIKY  pe3yJibTaTa
BBIYHCIICHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHeElHBIE W KBAaJpaTHBIE YPaBHEHHWsS, YPABHEHMS, CBOISIIMECH K HUM,
IpOCTENUIINE TPOOHO-pAIIMOHAIbHBIE YPaBHEHUS.

Pemate cuctemsel IByX JIMHEWHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHMH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISIETCS JIMHEHHBIM.

PemaTe TeKCTOBBIE 3a7ja4Kl AIr€OpPandecKUM CHOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHHUSI WM CUCTEMBI ABYX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

[IpoBoaUTE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
yucie ¢ NpUMEHEHUWEM TIpadHuuecKuX MpeacTaBieHUui (yCTaHABIMBaTh, MUMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI pEeLIEHUs, €CIIH UMEET, TO CKOJIbKO, U MTPOYEE).

Pewate MHElHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, N300paKaTh pelIeHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATH PELMICHUE C TOMOIBIO CHMBOJIOB.

Pemare cucreMsbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PELLIECHUH PA3JIMYHBIX 3a4a4.
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DOyHKUNH

PacriozHaBath ¢GyHKIMKM U3y4yeHHBIX BHUJIOB. [loka3piBaTh CXeMaTHYECKH
pacroio)KeHHe Ha KOOPJAMHATHOM IUIOCKOCTH rpadukoB ¢GyHKIMM Bumga: y = kx,
y=kx+b, y= S y=ax?>+bx+c, y= x3 y=+/x, y=|x| B 3aBucumocrtu
OT 3HaYCHUM KOI(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutrb u u300paxkarb CXEMaTHYECKHM TpapuKh KBaJIPaTUYHBIX (PYHKIUH,
OIMHMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHMH 1O WX TpaduKam.

Pacno3naBath kBaapaTuuHyio (GyHKIHIO 1O (opmyie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peabHOU KU3HU, PU3NKH, TEOMETPHUHU.

YuciioBbIe MOCIE10BATEIbHOCTH U NP OrPeccHu

Pacno3naBath apuMeTHUeCKyr0 W T€OMETPHYECKYIO MPOTPECCHUU MpPHU Pa3HbIX
crioco0ax 3a/1aHusl.

BBINOTHATH BBIYMCIEHUS C UCIOJIB30BaHUEM (POPMYJI N-TO UjieHa apu(PMETHIECKON
Y T€OMETPUYECKON IPOTPECCH, CYMMBI IIEPBBIX N YJIECHOB.

N300pakaTh WieHbI IOCIEN0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pewmate 3a7aun, CBA3aHHBIE C YMCIOBBIMU MOCIEAOBATEIBLHOCTSIMU, B TOM YHCIIE
3aJ]a4¥ U3 PEATbHOM KU3HHU (C UCIIOJIb30BAHUEM KAJIBKYJISATOPA, HUPPOBBIX TEXHOIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00 yU4aronuXCs
(Tembl) Kypca 4acoB COZICpKaHUE
Yucia 1 BEIYUCIICHUS. 25 Iloustue CucreMaTu3upoBaTh U 000ramaTb 3HAHUS
PamuonansHBIE Ynca PaITMOHATILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apubdmernueckne CpaBHMBAThH U YHIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
EWCTBUS Ipy HEOOXOAMMOCTH JCCATUYHBIC TPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciamu. CpaBHEHHE,
YIOPSI0YMBAHUE
palMoHaIbHBIX YHCETT.
CreneHp

C HaTypaJIbHbIM
MMOKAa3aTeJIeM.
Penienne ocHOBHBIX
3aja4 Ha ApooH,
MIPOLICHTHI

W3 peaJlbHOM
IIPAKTUKHU.

[Ipu3Haku 1eIUMOCTH,
Pa3JIOKEHUS

Ha MHOKHUTEJIN
HaTypaJbHBIX YHCET.
Peanbuble

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTH B OECKOHEUHYIO
JTECATUYHYIO JIPOOb.

IIpuMeHsTH pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBbI
BbIYHCJICHUS 3HAYECHUH IPOOHBIX BHIPAKEHNH,
coJiepKaniux OObIKHOBEHHBIE U JAECATUYHBIE JPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JACCATUYHYIO TPOOh
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Hanbosee yaoOHOM I BRIYUCIICHUH,
IPeoOpa30BLIBATH AIPOOHBIE BEIPAKEHUS HA YMHOXKCHHE

U JICNIEHNE JECATUIHBIX APOOeH K JEUCTBUAM C IEIBIMU
YUCTIAMU.

IIpuBoAUTH YHCI0BbIE M OyKBEHHbIE PUMeEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSS 3HAUCHHUSI
OCHOBAaHUS CTENEHU U MOKA3aTeNsl CTEIEHHU, HAaXOAUTh
3HAYEHUS CTeTeHel Buaa a” (a — moboe parmoHaIbHOE
YHUCJI0, 1 — HATypaJbHOE YUCIIO).

IloHuMATB CMBICIT 3aMUCH OOJBIITUX YHUCEIT C IOMOIIIBIO
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3aBucuMocTu. [Ipamas
1 oOpaTHas
MPONOPIUOHATILHOCTH

JNECATUYHBIX ApoOeit u crenenet uncna 10, npuMeHsTh 1X
B PCATbHBIX CUTYaIIHIX.

IIpuMeHsITH NIPU3HAKK ICTMMOCTH, PA3JIOKESHUS Ha
MHOXHUTEIN HATypaJIbHBIX YHCEIL.

Pemartp 3aa4u Ha 9aCTH, IPOLICHTHI, ITPOIIOPITUH,

Ha HaXxOXKJIeHHE ApoOU (TIPOIIEHTA) OT BEJIUYMHBI U
BEJIMYUHEI 10 €€ ApoOu (TIPOIIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBJIIET OJ{HA BEJIMUMHA OT JIPYTOil.
IIpuBoaUTH, pa30UpPaTh, OLIEHUBATH PA3JIMYHBIC PEIICHUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a/1au.

Pacno3HaBarb M 00bACHATD, ONUPASICH HA ONPEICIICHHUS,
IPSIMO TIPONOPIIMOHATBLHBIE U 00PAaTHO MPONOPIUOHAIILHBIC
3aBUCHUMOCTH MEXK/y BEIMYNHAMHA, IPUBOAUTH NMPUMeEPbI
ITUX 3aBUCUMOCTEH M3 peallbHOr0 MUpa, U3 JPYrux yueOHBIX
MPEIMETOB.

Pemath nIpakTHUKO-OpHEHTHPOBAHHBIC 3a]]a4l Ha JIPOOH,
MPOIEHTHI, MPSMYIO U 00PaTHYIO TPOMOPIIMOHATIBHOCTH,
TIPOTIOPITAN

AJredpandeckue
BBIPAKCHHUSI

27

bykBeHHbIE
BBIPAKECHMUS.
IlepemeHnHsbIe.
JlonmycTrmMbie
3HAYEHUS
IIEPEMEHHBIX.
DopMyIIbL.
[IpeobpazoBanue

OBJaaneTs anredpanvyeckoil TEPMUHOIOTHENH U CUMBOJIMKOH,
NPUMEHSITh €€ B IIPOIECCE OCBOCHUS y4EOHOr0 MaTepuara.
Haxoauthb 3HaueHUs1 O yKBEHHBIX BBIPAXKEHUN MPU 3aJaHHBIX
3HAUYEHUSAX OYKB; BBITIOJHSATH BRIUUCICHUS IO (hOpMYJIaM.
BoinmosHATh npeoOpa3oBaHus 1IEJI0T0 BEIPAKEHUSI

B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CJIaraeMbiX,
PacKpbITHEM CKOOOK.

BBINOJHATHL YMHOKEHHUE OJTHOYJICHA HA MHOTOUJIEH
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OYKBEHHBIX
BBIPAKCHU,
pacKpbITHE CKOOOK
Y MPUBEJICHUE
MOJIOOHBIX CJIaraeMbIX.
CBolicTBa CTEIICHU
C HaTypaJbHbIM
IIOKa3aTejIeM.
MHOro4jieHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXXCHUE
MHOT'OYJICHOB.
dopmyiibl
COKpPAIIEHHOTO
YMHOXKECHHUSI.
PaznoxxeHue
MHOT'OYJICHOB

Ha MHOXKUTEIIN

¥ MHOTOWICHA HA MHOTOWICH, PUMEHATh (hOPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa Pa3HOCTH.

OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
MyTE€M BBIHECEHUS 332 CKOOKHU 00IIEro MHOKHUTEIS,
npuMeHeHUsT (HOPMYIIBI PA3HOCTH KBapaToB, (hopmyi
COKPAIICHHOTO YMHOKCHHSI.

IIpumeHsTH TPpe0Opa30BaHNEe MHOTOUJICHOB ISl PEIICHUS
Pa3NMYHBIX 33724 U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKHU.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMATUKHU

YpaBHEHMS U HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
peoOpa3oBaHUs
YPaBHEHUS,
PaBHOCWJIBHOCTb
YPaBHEHUM.
JIuHetHoEe ypaBHEHUE
C OJTHOM MTEPEMEHHON,

Pemiatb mMHENHOE ypaBHEHHE C OJHON NIEPEMEHHOM,
NpUMEHsAS MPABWJIA NIEPEX0JA OT UCXOJHOTIO YPaBHEHHUS

K PaBHOCHJIBHOMY €My 0oJiee IPOCTOro BUJIA.

IIpoBepATh, ABIACTCA I KOHKPETHOE YHUCIIO KOPHEM
YPaBHEHUS.

ITonOupaTes mpuMepHI Map YKCEI, SBISIOIIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMs IEPEMEHHBIMU.
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pELICHHUE JTUHEUHBIX
ypaBHeHUi. Peuienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHEHNE
C IBYMsI
NEPEMEHHBIMU U €TO
rpaduk. Cucrema nByX
JIMHEWHBIX YPABHEHUMN
C ABYMSI
MIEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TJIOCKOCTHU I'padUK JMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOIb3YACh rpaduKoM,
NPUBOAUTH NPUMeEPbI PEILICHUSA YPABHEHHUS.

HaxoauTth pemieHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUIN
C ABYMS IIEPEMEHHBIMHU.

CocTaBJjfATh M peliaTh YPaBHECHUE UJIH CUCTEMY
YPaBHEHHI MO YCIOBUIO 3a7]a4, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33]1a4U MOJTyYEHHbIN
pe3yabTaT

KoopauHaTs! 1 rpadukH.
OyHKIIMU

24

Koopaunara Touku
Ha npsiMou. Uucnosblie
MIPOMEKYTKHU.
Paccrosaaue mexny
JIBYMSI TOUKaMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
CUCTEMA KOOPAUHAT
Ha TUIOCKOCTH.
[Tpumeps! rpauKoB,
3aJIJaHHBIX
dhopmynamu.

Urenue rpagukon

N300paxaTh Ha KOOPIUHATHON NPSIMOI TOUKH,
COOTBETCTBYIOIIME 3aIaHHBIM KOOPAUHATAM, JIy4Hd, OTPE3KH,
WHTEPBAJIbI; 3aMUCHIBATh UX HA alre0panyeckoM si3bIKeE.
OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU

10 33JJaHHBIM KOOPAMHATAM; CTPOUTH Ipad)Ku HECITOXKHBIX
3aBHCHUMOCTEH, 3aJJaHHbIX (DOpMYJIaMH, B TOM YHCIIC

C TIOMOIIIBI0 IU(PPOBBIX JTAOOPATOPHIA.

IIpuMeHsATh, U3y4aTh IPEeUMYLIECTBA,
HHTEPNPETUPOBATH TPAPUICCKUI CITOCOO MTPEICTABICHUS
U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOU MH(POPMAIIUH.
OcBauBathb noHaTre QPyHKINHU, OBJIaJI€BATh

G YHKIMOHATBHONW TEPMUHOJIOTHEH.

PacnosnaBarp nuHelHyto GyHKUMIO y = kx + b,
ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
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peaTbHBIX
3aBUCUMOCTEH.
[Tonsitue GhyHKIUU.
['padux dbyHkIUN.
CaoiicTBa (QyHKITUH.
Jluneiinas QyHkums.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

ko3(punreHToB k u b.

Crpouth rpaduku nuHeitHONW QyHKIMU, QyHKIMA y =] X|.
Hcnonb3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIHUA U U3yIEHUST UX CBOUCTB.

IIpuBoauTH NPUMEPHbI JIMHENHBIX 3aBUCUMOCTEN

B PCATbHBIX MPOIIECCaX U SBICHUSIX

I'paduk GpyHKIIUMA
y =|x|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATUI YHCEeJl, BRIYUCIICHUHN, TPeoOpa3oBaHUi BhIPAKEHUIH,
1 METOJZIOB Kypca peLIeHUs] YpaBHEHU.
7 xnacca, 000011IeHNE OcyecTB/ISITh CAMOKOHTP0JIb BBITTOJHIEMBIX AEHCTBUI
3HAHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUM,
npeoOpa3oBaHUi, MTOCTPOCHUH.
Pemiare 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA I PELICHUS 33/1a4 U3 APYTrux
IPEIMETOB.
Pemarthb TeKCcTOBBIE 32/1a4H, CPABHMBATDH, BHIOUPATH
CIOCO0BbI pelIeHUs 3a0a4u
OBLIEE KOJIMYECTBO 102
YACOB I10 TIPOI'PAMME
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8 KNIACC
HanmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 yJarOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KaAHUE
Hucna v BBIYUCIICHUS. 15 KBanparHblii KOpEHb DopMyJIMPOBATh ONpPeAeIeHUe KBAaIPAaTHOIO KOPHS

KBapaTHble KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOTHKCHUS
UPPaLIMOHATILHBIX
YHCelL.
JlericTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUAA

X2 = a.

CaoiicTBa
apruMEeTHIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeoOpazoBanue
YHICIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 YKciia, apupMETHIECKOro KBapaTHOrO KOPHS.
IIpuMeHATH Onepanuo U3BJICUYECHUS KBAAPATHOIO KOPHS
U3 YUCIa, MCHOJIb3Ysl P HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIE KOPHU 1EIBIMU YUCIAMHU U
JECATUYHBIMU JIPOOSMH.

CpaBHUBATH U YNOPAJA0YUBATH PAllMOHATILHBIC

Y UPPALMOHAIIBHBIC YHCIIA, 3alIMCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HMccienoBaTh ypaBHEHUE X = d, HAXOIUTH TOYHbIE

U ipuOImKeHHbie KopHu ipu a > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, TPOBOS

YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIB30BAHUEM KAJIBKYJISATOPA
(KOMIIbIOTEPA).

Jloka3bIBaTh cBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOPHE; NPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BhIPAKEHUH.
BoInoTHATH NPpeo0pa30BaHUs BEIPAKECHUM, CONEPKALINX
KBaJPAaTHBIE KOPHH.

BoipaxaTh nepeMeHHbIe U3 T€OMETPUUECKUX U (PU3NYECKHUX
dbopmyL.

BbI4ucasTh 3HAYECHUS BEIPAKECHUM, CONEPHKALUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys TPU HEOOXOIUMOCTHU
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KaJIbKYJISTOP.

Hcnonb30BaTh B X0JI€ PEHICHUS 3a7a4 3JIEMEHTapHbIC
IPENICTABIICHUS, CBI3aHHBIC C MTPUOJIMKEHHBIMU 3HAUCHUSIMU
BEJIMYUH.

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHSI MAaTEMATUKH

Uucrna 1 BIYHUCIICHUS. 7 Crenens ¢ neapm DopMyJIMPOBATH ONPeAeIeHUe CTEIICHU C LIEJIbIM
Crenens ¢ LeIbIM II0KA3aTeJIEM. II0Ka3aTeJIeM.
[10Ka3aTesemM CranpaprHas 3anuch IIpeacraBasaTh 3anMch OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJIapTHOM BHJIE.
Pa3meps1 00beKTOB CpaBHMBAaTh 4KCJIa U BEJIMYHHBI, 3a[IHCAHHbBIE
OKPYXKAIOILIEr0 MUPA C UCTIOJIb30BaHuEM cternenu 10.
(OT peMeHTapHBIX Hcnonb30BaTh 3a1MCh YMCET B CTAHIAPTHOM BHJIE
4acCTULL IUIS BBIPQXKEHUS pa3MepOB OOBEKTOB, JITUTEIbHOCTH
110 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIMPOBaATh, 3ANIMCHIBATHL B CHMBOJIMYECKOH opme
JUIUTENBHOCTD Y WJIIOCTPUPOBATh IPUMeEPaMU CBOKCTBA CTEIICHU
IIPOLIECCOB C LEJBbIM MTOKA3aTEeNEM.
B okpyxatouieM mupe. | IlpuMeHsiTh cBoiicTBa cTeneHu i MpeoOpa3oBaHUs
CBolicTBa CTENEHU BBIPAXECHUH, COACPIKAIIUX CTEIIEHU C LIEJIbIM ITOKA3aTEeJIEM.

C LIEJIbIM ITOKa3aTeleM | BbINOJHATH AefiCTBUSA C YNCIAMHU, 3alIMCAaHHBIMU
B CTaHAAPTHOM BUJE (YMHOXXEHHE, I€JIEHUE, BO3BECHUE

B CTCIICHB)
AJreOpandecKue 5 KBanpatHblii Pacno3znaBarh KBaJgpaTHbBIN TPEXUJICH,
BbIpakeHus. KBaipaTHbIit TPEX4JICH. yCTaHaBJIMBAaTh BO3MOKHOCTh €r0 pPa3IoKEHUs
TpeXuJieH Pasnoxenue Ha MHOKHUTEIIH.
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KBaIpaTHOT O
TpEXUJICHA
Ha MHOXKUTENN

PaCKJIa)ILIBaTL Ha MHOKHUTEJIN KBaI[paTHBIﬁ TPEXUJICH
C HCOTPULATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKEHUS.
Anredpanueckas IpoOb

15

AnreOpandeckas
TPOOBk.
JlommycTrumeble
3HAYEHUS
NEPEMEHHBIX,
BXOJISITNX

B alireOpanyuecKue
BBIPKEHUS.
OCHOBHOE CBOWMCTBO
anreOpandyeckou
npobu. CokpaineHue
TpoOei.
Cnoxenue,
BBIYHMTAHHE,
YMHOXEHUE

U JIeJieHue
anreOpandecKux
poOeii.
[IpeoOpazoBanue
BBIPAKCHUM,
COJZIePIKAIITX
anredpanveckue
Ipoou

3anucpIBaTh anredpanyeckre BhIPaKECHHUS.

Haxoauts 005acTh onpeeneHus paluoHaIbHOTO
BBIPAKECHUS.

BBINOJHATH YHACIOBBIE TOACTAHOBKU U BBIYHCIATH
3Ha4YeHHUe JIpoOU, B TOM YHCIIE C HOMOIIbIO KaIbKYJISATOpA.
@ opMyJIHUPOBATH OCHOBHOE CBOMCTBO alire0pandecKoi
IpoOu ¥ MPUMEHATHb €ro NI MpeoOpa3zoBaHus ApoOeit.
BbINOJHATH AeHCTBUSA C AIreOpanyecKUMU APOOSIMHU.
IIpuMeHATH MPeodpPa3oBaAHMA BBIPAKECHNUN I pELICHUS
3a/1a4.

Boipakats nepeMennblie u3 hopmyn (pundeckux,
reOMETPUYECKUX, OMMCHIBAIOIIUX OBITOBBIE CUTYAIIUN)
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YpaBHEHHUS 1 HEPABEHCTBA. 15 KBanparnoe PacnosHaBarhb KBaJpaTHbIC YPABHEHUS.

KBagparHbie ypaBHEHUS ypaBHeHue. HenonHoe | 3amuchiBaTh popMysry KOpHEN KBAAPATHOTO YPABHEHUS;
KBaJIpaTHOE peliaTh KBaJAPpaTHbIE YPABHEHUS — IIOJIHBIE U HEIIOJHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTelINe UCCIAEA0OBAHUA KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema PemiaTh ypaBHeHUs1, CBOISIINECS K KBAJPATHBIM,
Buera. C TIOMOIIIBIO MPe0OPa30BaHUIN M 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0urogaTh 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU
CBOASILIIUXCS U K03 (HUIIMEHTaMH KBaJIPaTHOT'O YpaBHEHHUSI.
K KBaJPaTHBIM. dopmyaupoBaTh TeopemMy Bueta, a Takke 00paTHYIO -
[Tpocreitmue ApoOHO- | TeopeMy, IPUMEHSIThH 3T TEOPEMBbI JIJIsl PEIICHUS 3a7a4.
palOHAIbHBIE PemaTh TeKcTOBBIE 321241 aNTeOpandEcKUM CIIOCOOOM:
YpaBHEHHUS. NEePEXOJUTh OT CJIOBECHOM (hOPMYIMPOBKHU YCIOBHS 3aauu
Pemenne TekcTOBBIX K anreOpandecKkoil MOJIEIN IMMyTeM COCTaBJICHUS YPABHEHHUS;
3a/1a4 C TOMOULIBIO pelarb COCTaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJibTar.
YpPaBHEHUU 3HAKOMUTBHCA C UCTOPHEN PA3BUTHS aNreOpbI

YpaBHEHHUS U HEPABEHCTBA. 13 JIuHerHoe ypaBHEHUE Pacno3HaBarh JTMHENHbBIE YPABHEHUS C IByMS

CucreMbl ypaBHEHU

C IBYMs
MEPEMEHHBIMHU, €TO
rpaduK, TpUMephI
peleHust ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUU

C AByMS

IIEPEMEHHBIMU.

Crpouts rpaduky IMHEHHBIX YPaBHEHH, B TOM YUCIIE
HCNO/Ib3ys UM(pPOBbIE pecypchl.

Pasiimyarh napauiesbHbIEC U IIEPECEKAIOIIMNECS ITPSAMBIC
10 UX YPaBHEHUSIM.

PemiaThb cucTteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMS

IIEPEMEHHBIMU NIOJICTAHOBKOM U CII0KEHHUEM.

PemiaTp npocreine CUCTEMbI, B KOTOPBIX OJTHO
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MIEpEMEHHBIMH.
[Tpumepsl pelieHus
CHCTEM HEJIMHEHHBIX
ypaBHEHUI

C AByMs
MepEMEHHBIMHU.
I'paduueckas
UHTEpIIpeTas
YpaBHEHHUS

C AByMS
MepEMEHHBIMU

U CUCTEM JIMHECHHBIX
ypaBHEHUM C ABYyMS
MepEMEHHBIMH.
Pemmenune TeKCTOBBIX
3aJ1a4 C IIOMOIIbLIO
CUCTEM YPaBHECHUU

U3 YPaBHEHUI HE SIBISIECTCS JIMHEHBIM.

[MpuBoauTes rpaguyecKyr0 MHTEPNPETANUIO PEIICHUS

YpaBHEHHUS C IBYMsI IEPEMEHHBIMH M CUCTEM YPaBHEHUI

C ABYMsI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKUM CIIoCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
Hepasencrpa

12

YucnoBele
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuneiinpie
HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX
petienne. Cuctemsl

D opMyTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX Ha KOOPJAWHATHOM NPSAMON, 10KA3bIBAThH
anreOpanvyecKu.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OHOW MIEPEMEHHOM,
n300pakaTh pelIeHUE HEPAaBEHCTBA HA YUCIOBOM MPSIMOil.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, N300paXkaTh
pelIeHrEe CUCTEMBI HEPABEHCTB HA YHUCIIOBOM MTPAMON
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JIMHENHBIX HEPABEHCTB
C OJTHOM ITIEpEMEHHOMU
U UX PELLICHHUE.
N300paxkenue
pELIECHNS TUHEUHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IPAMON

DOyHKINH.
OCHOBHBIE TTOHITHUSI

[Tonsarue GpyHKIIMH.
O6unacTp onpeneaeHus
Y MHOKECTBO
3HAYEHUU (PYHKLIHH.
CniocoObI 3a1aHus
GyHKUIMA.

I'padux pyHKUIUU.
CaoiicTBa (hyHKITHH,
UX 0TOOpakeHHe

Ha rpaduke

Hcnoab3oBaTh PyHKINOHATBHYIO TEPMHHO0JIOT HIO

U CUMBOJIMKY.

BoruncasaTs 3HaveHust QyHKUNN, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH MCTIOJIb30BATh
KaJIbKYJISITOP); COCTABJATH TA0JIMIbI 3HAYEHU I

G yHKIUU.

CrpouTthb 1o Toukam rpaguku QyHKIu.

OnucpIBaTh CBOMCTBA QYHKIIMU Ha OCHOBE €€
rpaduueckoro mpeaCcTaBICHHUS.

Hcnoab3oBaTh PyHKIMOHATBEHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

HccaenoBarhs npumepsl rpaKkoB, OTPAKAIOLUINX PEATIbHBIC
IIPOLIECCHI U SBJICHUS.

IIpuBoAUTH pUMeEPbI IPOLIECCOB U SBJICHUH C 33JaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOrPaAMMbI

JUTSl IOCTPOEHUs rpauKOB QYHKIMI U U3ydeHUs

UX CBOWCTB
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OyHKIINH.
Uucnosble QyHKIUU

UreHne u mocTpoeHue
rpaduxoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB
bynxnmii,
OTpaXKAIOIIINX
peanbHbIE MPOIIECCHI.
DyHKUINH,
OIKCHIBAIOIIINE
IpSIMYI0 U 0OPaTHYIO
MIPOITOPIIMOH ATTLHBIC
3aBHCHMOCTH, UX
rpadukmu.

I'paduk GpyHKIIUMA

y = x°.

DOyHKIUU
y=x,y=x,

y =vx, y = [x[;
rpaduyueckoe
pELICHNE YPABHEHUM
Y CUCTEM YPaBHEHUM

Haxoauts ¢ nomombio rpaguka QyHKIMN 3HAUEHUE OJHOU
U3 pacCMaTpUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.

B HecnmoxHBIX ciyyasx BbIpaKkaTh (POPMYJ10H 3aBUCUMOCTH
MEXKY BEJIMYUHAMMU.

OnuchIBaTh XapakTep U3MEHEHUS OJJHOW BEJIUYHHBI

B 3aBUCHMOCTH OT U3MEHEHUS JPYrOM.

Pacno3HaBaTrh BUAbI U3y4aeMbIX (DYHKITUH.

IHoka3pIBaTh cXeMaTHYECKHU MOJ0KEHNE HA KOOPAUHATHON

IUIOCKOCTH TpadMKOB PYHKIMHI BHIA: y = X%,y = X7,

y =vx, y = |x].

Hcnonb30BaTh QYHKIUOHAIBHO-TpaduuecKkue
NpeaCTABJICHHU [JIs PELLICHUA U UCCIICJOBAaHNs YPAaBHEHUN
Y CUCTEM YPaBHEHHI.

IIpumens s ungpoBsie pecypebl sl TOCTPOEHUS
rpapukoB ¢ yHKIMIMA

[ToBTOpenue u 0000IICHIE

IloBTOpEHUME
OCHOBHBIX ITIOHSITHU
1 METOJIOB KYPCOB
7 1 8 KJIacCOB,
000011IcHHE 3HAHUI

Bri0uparTb, NpUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS
quCell, BRIYUCIICHUH, MPeoOpa30BaHUN BHIPAKEHUH, pEIICHUS
YpaBHEHHUM.

OcyuecTBIsITh CAMOKOHTP 0JIb BBITIOJHIEMBIX IEUCTBUN

U CaMOTPOBEPKY pe3yJibTaTa BEIUUCICHUN, TPeoOpa3oBaHuH,
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IIOCTPOCHUM.

Pemiarp 3a1a4M U3 peajibHOU KU3HU, IPUMEHATH
MAaTeMaTHYECKUE 3HAHUSL Ul PELIEHUs 3a/1a4 U3 JIPYrux
IIPEAMETOB.

Pemath TeKCTOBBIE 321241, CPABHUBATH, BLIOMPAThH
CIoCco0bI PEIICHUS 3a0a4u

OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarouxcs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 Panmonanehbie ynciia, | Pa3BuBarh mpeacTaBjeHHsl O YMCIAX: OT MHOXKECTBA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEII 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCUHBIC O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
1 OECKOHEYHBIE JIEHCTBUTEIILHOI'O YHCJIa KaK OSCKOHEYHOM JIECATUIHON
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOMKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIEUCTBUTEILHBIX HN300paxarh NCHCTBUTEIIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOMN MPSMOI.
JICCTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
Yyuclia Kak JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInoHATH, COUeTasi yCTHBIE U MUCbMEHHBIEC ITPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHYecKUe JelCTBUS C PALMOHAIBHBIMU YUCIIAMU;
B3anMHO oqHO3HAUYHOE | HAXOAMTb 3HAYCHUS CTEICHEM C IICIbIMU MOKa3aTeIsIMU
COOTBETCTBUE MEKIY Y KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIIOBBIX BhIPAKEHUIM.
MHO>KECTBOM IHonyuuts npeacraBjeHue 0 3HAUMMOCTH
JIEHCTBUTEIBbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON JEITEIbHOCTH
YHCeI U MHOXKECTBOM YyeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U 1€J1aTh BBIBOJAbI O TOUHOCTH
MPSMOI. MPUOMKEHUS IEUCTBUTEILHOTO YUCIIA MPU PEIICHUN
CpaBHeHMe 3a1a4.
JENUCTBUTENILHBIX unces, | OKPYrasTh JeHCTBUTEIbHBIC YHCIIA, BHIOJHATH
apru(pMeTHIECKHE NMPUKHUIAKY pE3ybTaTa BEIYMCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACNCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxennoe
3HAYECHUE BEJIMYUHBI,
TOYHOCTh
PUOTKEHUS.
OkpyrieHue yuces.
[Ipukunka u oleHka
pPE3yIbTATOB
BBIYMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMATUKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIunelHOe ypaBHEHHE.
Pemenune ypaBHenui,
CBOZSIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YPaBHEHUH,
CBOJAILIUXCS

K KBQJIPATHBIM.
bukBanpartHsie
YPaBHECHHUS.

[Ipumeps! perieHns
YPaBHEHHUU TPETHEN

Y YETBEPTOM CTEIIECHEN

OcBauBartb, 3alI0MUHATH U IPUMEHSATH rpauyecKue
MeTOAbI IIPU PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTe iMHelHbIC M KBA/IPATHbIC YPABHEHMS,
ypaBHEHUs, CBOJSILINECS K HUM, ITPOCTeine ApoOHO-
palMOHAIbHBIE YPABHEHUS.

IIpennararb BO3MOXXHBIE CITIOCOOBI pEIIEHUSI TEKCTOBBIX
3a71a4, 00CYKIAaTh UX U pelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHTBHCH C HCTOPHEH Pa3BUTHS MATEMATUKH
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paznoxKeHueM
Ha MHOKUTEIIN.
Pemenue nqpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4 areOpanyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IByMsI
NEPEMEHHBIMH U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEICHH.
I'paduueckas
MHTEepIpeTanus
CUCTEMBI ypaBHEHUN

C IByMs1 ITEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHSTH [IPUEMBI PEIICHUS] CUCTEMBI
JIBYX JJUHEHHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU

U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJISICTCS TMHEUHBIM.

Hcnonb3oBaTh QyHKIIMOHATBHO-TpadUUECKHe
MPECTABJICHUS IS pellleHHs] U MCcile[0BAHUsI YPaBHEHUN
U CHCTEM.

AHAJIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
aredpanyecKuM CrmocoOOM: MePexXoauTh OT CIIOBECHOM
(GOpMYIMPOBKH YCIOBHS 33J]a4M K alre0pandeckor Mo Ieu
MyTEeM COCTaBJICHUS CUCTEMbI YPaBHEHUI; pellaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHU; HHTEPNPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCHA C UCTOPHEH PA3BUTHUS MATEMATUKHU
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3a/1au anreOpanyecKkum
CIocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3anIMCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEpPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosnsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA PacnioznaBarh JIMHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiatb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAOIINX
CucreMsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU IIOJIYYEHHBIE PELLICHUS.
IIEPEMEHHON U UX MN300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3alIMCHIBATH PEIICHNUE C [IOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHble HEPABEHCTBA, UCIIOJIB3YsI
pELICHHUE. rpaduyeckue npeacTaBICHUs.
['paduyeckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIpETALNS pPa3IUYHBIX 337a4, B TOM YUCJE NPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMU
OyHKIIAH 16 KBagparnunas Pacno3HaBaTh BUJIbI H3y4aeMbIX (DYHKIUA;

dbyHKI1UA, ee rpaduk

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIIHHBI
1apaboJibl, OCh

HIIOCTPUPOBATDb CXEMATHYECCKH, 00BACHSATDH
PAacCIIOJIOKCHUC Ha KOOpI[PIHElTHOfI IIJIOCKOCTH I‘pa(l)I/IKOB

k
GyHKUMA Buga: y = kx,y = kx + b,y = —,y = x%,
x
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CUMMETPHUU N1apadoJIbI.

['paduxu byHKIIMIHA:
y = kx,
y = kx + b,
k
y =
x
y = x,
y =X,
y =vx,
y = |x|

y = %%,y =+/x, y = |X| B 3aBHCUMOCTHU OT 3HAYEHHIl
K03((PULIMEHTOB; ONUCHIBATh UX CBOKCTBA.
Pacno3naBath kBagpatnuHyro GyHKIHIO TI0 popmyrie.
IIpuBoauTH NpPUMEPBbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHON KU3HH, (PU3UKHU, TCOMETPHH.

BoisaBasiTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMK y = ax’ + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (QYHKIUN, 3aIaHHBIX (POpMyllaMu BUIA
y=ax>,y =ax* + g,y = alx + p)>,y = ax* + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUN 711 X TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO

1M(pPOBBIX PECYPCOB

YuciioBble
MOCJIEIOBATEIbHOCTH

15

[ToHsiTHE YncnoBOU
MOCJIeI0BATEIbHOCTH.
3amanue
MOCJIEI0BATEIBHOCTH
PEKYPPEHTHOMN
dopmymnoi

1 hopmyson n-ro
YJIeHA.
Apudmernueckast

Y TEOMETPUYECKAS
IIPOrPECCUMN.
dopmyIibl 7-T0 4ieHa
apuMeTHIeCcKoi

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYCHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUHU, CBI3aHHOU C MOHITHEM
MI0CJIEZI0BATEIbHOCTH.

AHanu3upoBaTh GOpMyITy 1-TO YjieHa
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (popmyiTy

U BBIYHUCJSATD YICHBI TIOCIEI0BATEIbHOCTEN, 3aJaHHbBIX
TUMHU POPMYITaAMHU.

YcTaHaBIuBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEI0BATENbHOCTH, €CJIM BHITUCAHBI IEPBbIE HECKOJIBKO
€€ YICHOB.

Pacno3HaBaTh apuMETUUECKYIO U T€OMETPUUECKYIO
MPOTrPECCUU MPH Pa3HbIX CIIOCO0AX 3aaHMsL.
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Y TEOMETPUYECKON
MPOrPECCHUM, CYMMBI
NEPBBIX 1 YJIEHOB.
N3o0pakeHne 4jIeHOB
apupMeTHIeCKOM

U TeOMETPUUYECKON
POrpeccuii TOYKaMu
Ha KOOpJAMHATHOMN
IIJIOCKOCTH.
JInHelHbIN

Y 3KCIIOHCHIIUAJIbHBIN
pOCT.

Ci10:kHBIE IPOLIEHTHI

Pemartp 3a1auu ¢ ucnonb3oBaHueM (popmysn n-To djaeHa
apu(METUIECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NIEPBBIX 71 YJICHOB.

N300paxaTh 4jeHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECCOB U ABJIEHU I

U3 peaIbHOM KU3HU, UIUTIOCTPUPYIOIINE U3MEHEHHE

B apuU(PMETUYECKON IPOrpeccuu, B reOMETPUUECKON
porpeccun; n300pakarb COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaduvecKH.

Pemats 3agqa4u, CBS3aHHBIC C YNCIOBBIMHU
MOCTIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 PEeaTbHOMN
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(97IEKTPOHHBIX TAOUIL, TPAdUIECKOTO KATBKYJIATOpA U T.I1.).
Pemarp 3a1auu Ha CIOXKHBIE TPOLIEHTHI, B TOM YHCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C MUCITIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 0600IIeHE,
CHUCTEMaTH3allis 3HAHUH

18

Yucna 1 BEIUUCICHUS
(3amuch, CpaBHEHUE,
IIEUCTBUSI

C IEUCTBUTEIbHEIMU
YHCJIaMU, YHUCIIOBasI
npsiMasi; IPOLICHTHI,
OTHOIIICHHS,
MIPOMNOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJMHOKECTBO,
OIlEpaLlY HaJ MHOXKECTBAMHU; UCIOJIb30BaTh rpaguueckoe
MPEICTaBIIEHNE MHOXKECTB JIJI1 OIMCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 IPYrux
Y4€OHBIX TPEMETOB.

AKTYyaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HATypaIbHBIX
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OKpYTJICHHE,
puOIMKEHHE,
OIICHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENMMOCTH, LEN0E YUCII0, MOIYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIAPTHBINA BU]T
qucia, apupMETHIECKUN KBAJPaTHBIN KOPEHb.
BbInoJIHATH JeficTBUS, CDABHUBATH U YIIOPAA0YUBATH

apu(MeTH4eCcKuM qclia, MPEACTaBIIATh YKCIa Ha KOOPAUHATHOM MPSMOH,
crocooom) OKPYTJIATh YHCIIA; BHINOJIHATH NPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUH.
Pematp TekcTOBBIE 320291 apUPMETUUECKUM CITIOCOOOM.
Pematp npakTuyeckue 3a1a4u, COIEPKAILIUE POLIEHTHI,
JI0JIM, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsl — MPOU3BOJAUTEIBHOCTH TPY/A.
Pa30uparhb peanbHbIe )KU3HEHHBIC CUTYAlUH,
(opMyIMpPOBATH UX Ha S3bIKE MAaTEMATHKH,
HAXOIMTh PELICHHE, IPUMEHS MaTeMaTUYeCKUi anmnapar,
UHTEPNPEeTUPOBATH PE3yibTaT
AnrebGpanueckue OnepupoBaTh NOHSATUSIMM: CTETNIEHB C IEJIBIM
BBIPa)KEHUS nokaszaresieM, apu(pMeTHyecKuil KBaIpaTHbIN KOPEHbD,
(npeobOpa3oBanue MHOTOYJIEH, anredpandeckas 1podb, TOXKIECTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€ CTBHSA: BBIIIOJIHATH PACUETHI
BBIPAYKEHUH, no opmynam, mpeodpa3oBbIBAThH LIETbIE, APOOHO-
JOITYCTUMBIE palMOHAJIbHBIE BHIPAKEHUS U BBIPAXKEHUS C KOPHSIMH,
3HAYCHMUS]) pEeaIM30BBIBATH PA3JI0KEHUE MHOTOWJIEHA HA MHOXKHTEIH,

B TOM YHCJIE C UCIOJIb30BAaHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB U KBaJpaTa CYMMBbI U PA3HOCTH; HAXOJIUTh

68




denepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kiaccel (60a30Bblid YPOBECHB)

JIONyCTUMBbIE 3HAUEHHUS NTEPEMEHHBIX 111 JPOOHO-
palMOHAIBbHBIX BBIPAXKEHNUN, KOPHEM.

MopnesnpoBaTth ¢ TOMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SIBJICHUS

OyHKIMU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
ynxumi;
rpadudecKoe pereHue
YPaBHEHHUH U UX
CUCTEM)

OnepupoBath noHsiTusimu: QyHKIws, rpaduk GyHKIINH,
HYJIM QYHKIHMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
MPOMEKYTKH BO3paCTaHUsl, yObIBAHUS, HAUOOJIbIIIEE

Y HauMeEHblllee 3HaYeHUs (QYHKIIUU.

AHAJIM3UPOBATH, CPABHUBATH, 00CY:K/1aTh CBOKCTBA
GyHKIM, CTPOUTH UX TpaduKH.

OnepupoBaTth NOHATUSIMHU: [IPsIMAas IPONOPLIUOHATIBLHOCTb,
oOpaTHas MPONOPIUOHAIBHOCTb, JIUHEHHAs (PYHKIIUS,
KBaJipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpa)uMKu I ONPEACIIEHUS] CBOWCTB,
MPOIIECCOB M 3aBUCUMOCTEM, ISl PEIICHUA 3a]1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U PeabHON KU3HHU; MOAEJIUPOBATH

C IOMOIIBIO IPA(PHUKOB peasbHbIE MPOIECCHI U SIBICHUS.
Bripaxars ¢gopmMyIaMu 3aBUCUMOCTU MEXIY BEIUYUHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYHEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust kKak OIMH M3 OCHOBHBIX Pa3/I€JIOB MIKOJbHOW MAaTE€MAaTUKHU, UMEIOIINNA
CBOCH LEIbI0 O0ECNEeUUTh H3YYEHHE CBOWCTB U Pa3MepoB (UTYyp, UX OTHOLUEHUU
¥ B3aUMHOE pAacCMOJIOKEHHUE, OMUPAETCS Ha JIOTMYECKYIO, J0KAa3aTeJIbHYIO JIMHUIO.
[leHHOCTh WU3y4YeHUsS] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
3aKJII0YaeTcd B TOM, UTO OOYYaIOMIMICS Y4YUTCA TPOBOJUTH JOKa3aTelbHBIC
paccyXJieHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3bIBaThb HCTUHHbBIE
YTBEPXKACHUST M CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpATHbBIE
YTBEPKIAECHUS.

Llenpto HW3ydeHHs TEOMETPHUM SBISETCA HCIOJIb30BAHHE €€ KaK HMHCTPYMEHTa
IpU PEIICHWH KaK MaTeMaTH4YeCKHX, TaK W MPAKTHYECKUX 33]a4, BCTPEUAOIIMXCS
B peanbHOW XH3HU. OOy4YaroIMICS JODKEH HAYYHUThCS ONPEAENATh F€OMETPHUUYECKYIO
¢Gurypy, ONHCHIBATH CIOBAMHU YEPTEK WM PUCYHOK, HANTH IUIOMIAIb 3E€MEIbHOIO
y4acTKa, pacCyuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOIO KaOensi uin TpedyeMble
pa3Mepbl rapaxka ajig apromoOwis. Ilpu pemieHnn 3amady TPAKTUYECKOTO XapakTepa
OOy4YalOIIMICS YYUTCA CTPOUTHh MATEMATUUYECKHE MOJIETN pPEAbHbIX >KU3HEHHBIX
CUTYyallUi, TPOBOAUTH BBIUMCIIECHUS U OLIEHUBATh MOJIYYEHHBIN PE3YbTAT.

BaxxHo momuepkuBaTh CBSI3U T€OMETPUU C JIPYTMMH Y4€OHBIMM IpeIMETaMH,
MOTHUBHMPOBATh HCIIOJIb30BAaTh OINpPEAETICHUs] TEeOMETPHUUECKUX (UTyp U TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHUE MOTYYECHHBIX YMEHHUH B (pU3HKE U TEXHHUKE. DTU CBS3U
Haubonee SpKo BUIHBI B TeMax «BekTopel», «TpuroHomerpuyeckue COOTHOUICHHS,
«Meton koopauaat» u «Teopema ITudaropay.

YueOHblii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieiibl
cogepxanus: «I eomeTpuueckue GUTrypbl U UX CBOMCTBAY, «/I3MepeHne reoMeTpruuecKux
BEIIMYMH», «/leKapTOBBI KOOpPAMHATBI HA ILIOCKOCTH», «Bekropb», «/[BrmkeHus
m1ockocTy, «IIpeodpazoBanus mogo0usD.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJIi HW3Y4YEHUS Yy4eOHOro Kypca
«I'eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B HeIeN0), B 8§ Kiacce —
68 yacoB (2 Jaca B Hezeno), B 9 kitacce — 68 yacoB (2 4aca B HEJIEIIO).

COJEPXXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, npsimas, OTpe3oK, Jiyd. YToi. Buael yrios.
BeprukanbHble U cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYroJIbHUK.
[TapannenbHOCTh U NMEPIEHAUKYISIPHOCTD IIPSAMBIX.

70



DenepanbHast pabodas mporpamma | MatemaTnka. 5—9 kiacce (0a30Bblil yPOBCHB)

Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OcCeBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcCHOBHBIE TTOCTPOEHHMS C MOMOIIBI TUPKYJISA U JUHENKHU. TpeyronpHuk. Beicora,
MeAnaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyronbHUKa. [Ipu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBoiicTBa M NPHU3HAKM NapalIeNbHBIX NpsMbIX. CyMma yrioB TpeyTOJbHHKA.
Breninue yriel TpeyrojabpHUKA.

[IpsimoyrosibHblid ~ TpeyroiabHUK.  CBOWMCTBO  MEAMAHBI  MPSIMOYrOJIBLHOTO
TPEYTrOJbHUKA, MPOBEIECHHOW K ruroreHy3e. [Ipu3Hakyn paBeHCTBa INPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB. [IpAMOYrOIbHBINM TPEYTrONBHUK ¢ yIiaoM B 30°.

HepaBencTBa B reomerpuu: HEpPaBEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM YT U 0OJIbIIENH CTOPOHE TpeyroJibHUKA. [lepnenaukysip
Y HaKJIOHHAs.

I'eomerpruueckoe Mecto ToueK. buccekTpurca yria u CepeIMHHbBINA MTEPIICHANKYIISP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJla U JHAMETP, UX CBOKCTBA. B3auMHOE pacmnosoxeHue
OKpykHOCTH M mpsaMou. KacarenpHasg M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yrojl. BrimcanHas v onycaHHas OKpY>KHOCTHU TPEYroJIbHUKA.

8 KJIACC

UYereipexyronpHuku. llapannenorpamm, €ro mnpu3Haku M CBOWCTBA. YacTHbIE
Cllydad napaijiesiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaApaT), UX IPU3HAKU U CBOMCTBA.
Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA W TNpusHaku. lIpsMoyronbHas
Tpaneuus.

Meron ynBoenus meauansl. Llentpansaas cummerpus. Teopema Daneca u reopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Tonobue TpeyroapHUKOB, KodbduImeHT nomodusa. I[lpusHaku mog00Us
TPEeYroJbHUKOB. [I[puMeHeHre Mog00us MPU PEIICHUN TPAKTUYECKUX 3a71a4.

CaoiictBa 1momaaet reomerpuueckux Quryp. PopMmynbl IS IUIOLWIAAU
TpeyrojibHUKA, MapajienorpamMmma, pomOa u Tpaneuun. OTHOILIEHUE TUIOMIAEH
oA00HBIX QUryp.

Brruncnenne momaneid TpeyrojbHUKOB M MHOTOYTOJIBHUKOB Ha KJIIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPAKTHYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yIyia MpPSAMOYTOJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. TpUTroHOMETpUUecKrue (DYHKIIMH YTIIOB
B 30°,45° u 60°.
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BrniucanHuble ¥ UEHTpaiIbHBIE YIJIBI, YIOJl MEXAY KacaTeJdbHOM M XOpAOH. YTJbl
MEK]ly XOpAaMHU U CeKyIMMU. BriicaHHbIe M OMMCAaHHbBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnoyioxkeHue IBYX OKpyxkHocTed. Kacanme okpyxHocted. OOIiiue KacaTelbHBIC
K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1ecTBO. DOPMYIIBI IPUBEIECHHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Peuienue
IIPAKTUYECKUX 337a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogobus. Ilonodue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 POW3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEACHHUM OTPE3KOB
CEKYLIMX, TEOPEMA O KBAAPATE KacaTeIbHOM.

BekTop, nnuHa (MOIyiab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalU
HaJ BeKTopamu. PasznoxkeHue BeKTOpa II0 JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopnunatel  Bektopa. CkKalsipHOE  TNPOM3BEIAEHUE  BEKTOPOB, IPUMEHEHUE
JUISl HAXOXKJICHHUS IUTUH U YIJIOB.

JlekapToBBl KOOpPAMHATBI HAa IUIOCKOCTH. YPABHEHUS NPAMOW U OKPYKHOCTH
B KOOpIMHATaX, IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. [ 'pagycHas ¥ paauaHHas Mepa
yria, BBIYUCIEHUE IMH AyT OKpykHocTel. [Imomane kpyra, cektopa, CEerMeHTa.

JIBUKEHHSI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU (uryp (3eMeHTapHbIe
npeactaienus). [lapannensusiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOCHHS TMPOrPaMMbl y4eOHOIO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacno3naBath u3y4eHHbIE T€OMETPUYECKUE (UTYpBI, OMPENESITh UX B3aMMHOE
pacmoJiokeHue, u300paxkaTb TEOMETpUYECKUE (PUTYpHI, BBIIOJHITH YEPTEKHU
[0 YCIIOBHIO 3aJauM. M3MepsTh JMHEWHBIE W YIIIOBbIE BEIWYMHBL Pemars 3agauum
Ha BBIUMCIICHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

[TpoBoaNTE rpyOyIO OLEHKY JTUHEHWHBIX U YTJIOBBIX BEIMYMH TPEAMETOB B peajibHON
KU3HHM, Ppa3MEpOB TMPHUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3THX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBL.

CTpouth 4epTexKr K TEOMETPUUECKUAM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BAaTh MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUU 3a1aY.
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IIpoBoAUTE JOrMYECKUE PACCYKIECHHUS C UCIOJIB30BAHUEM I'E€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCs  NpPU3HAKAMM  PABEHCTBA  NPAMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEICHHOW K THUIOTEHY3€ IPSAMOYTOJBHOTO TPEYrOJbHHUKA,
B PELICHUU F€OMETPUYECKUX 3a1a4.

Onpenensatey napamieNabHOCTh MPSIMBIX C MOMOIIbIO YIJIOB, KOTOpble 0Opa3yer
C HAMHU cekymas. OnpenensaTe NapajuIeIbHOCTh MPSAMBIX C NOMOIIBIO PaBEHCTBA
PaCCTOSIHUAM OT TOYEK OAHOM MPSAMOM O TOUEK APYroM MpsMOi.

Pemate 3a1aum Ha KiaeT4aTol oymare.

[IpoBOAUTH BBIYMCIICHUS M HAXOAWUTh YMCIOBble M OyKBEHHbIC 3HAUCHHUS YIJIOB
B TEOMETPUYECKUX 3aJadyaX C UCIOJIb30BAHUEM CYMMBI VIJIOB TPEYrOJbHUKOB
U MHOIOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX HPHU IMEPECEUECHUU JABYX
[apaJuIEIIbHBIX NIPAMBIX CEKYIEH. Pelars npakTuyeckue 3a1a4i Ha HaX0KICHUE YIJIOB.

Brnamerp mMOHATMEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENESITh
OHMCCEKTPHCY YIJIa U CEPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPHUYECKUE MECTa
TOYEK.

@opMynupoOBaTh ONPEIACICHUs OKPYXKHOCTM M Kpyra, XOpAbl W JUaMeTpa
OKPY)KHOCTH, IIOJIb30BATbC HMX CBOWCTBaMHM. YMETb IPUMEHATH OTU CBOWCTBA
IIpY pELICHUH 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYT OJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee 1eHTp. [lomb3oBarbes pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJbHHKA
IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIEC NIEPIEHAUKYIISIPBI K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAKOTCS B OHOM TOYKE.

Bnagers mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BaTbCsl TEOPEMOU
O MEPHEHAUKYIISIPHOCTH KAacaTeIbHON U painyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

[Tonb30BaTbCsA MPOCTEMIIMMH T€OMETPUUYECKMMU HEPABEHCTBAMH, NOHUMATh HX
MIPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHUS C TIOMOIUBIO LUPKYJI
U JIMHEUKU.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3sHaBath OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBAMHU IIPH PELICHUU T€OMETPUYECKUX 3a/1ay.

[IpuMeHsTh CBOMCTBAa TOYKM NEpeceueHuss MEAHaH TPeyrojbHUKa (LEHTpa Macc)
B PEIICHUU 3a/1a4.

Brnaners monATHEM CcpeqHEN JMHUM TPEYrOJdbHUKA W Tpalelnud, NPUMEHSTh UX
CBOMCTBA IIpU pelIeHUM reoMerpuueckux 3anad. I[lomp3oBatrbesa teopemont Paneca
U TEOpEMOM O IMPONOPLUMOHAIBHBIX OTPE3KaX, NPUMEHATbh UX Ui PELICHHUs
IIPAKTUYECKUX 3a]1a4.
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[IpumeHsATh TpU3HAKKU MOAO00US TPEYTOJbHUKOB B PEIICHUH T€OMETPHUUECKUX
3a1ad.

[Tons3oBatbest  Teopemoit  Iludaropa  mng  pemieHHss  TEOMETPUUECKUX
U MpakTHUYecKuXx 3aaad. CTpOUTh MaTeMaTHYECKyl0 MOJEIb B MPAKTUYECKUX 3a/ayax,
CaMOCTOSITEJIBHO IMPOBOJIUTH YEPTEX U HAXOIUTHh COOTBETCTBYIOLIUE JIJTUHBI.

BiianeTs NOHATUAMHU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOTO yriia IpsIMOYT OJIbH OO
TpeyrojibHuka. [lonb30BaThCs HSTHUMHU TOHATUSMHU IS PEIICHUS] MPAKTUYECKUX
3ajady.

Beruucnare (pazauyHbIMU  CIIOCOOAMM) TUIONIAAb TPEYrOJbHUKA W TUIOHIATU
MHOTOYTOJIbHBIX (UTyp (MONB3YsCh, IZl€ HEOOXOAUMO, KaldbKymaTopoMm). IlpumeHsTsh
MOJIYYCHHbBIE YMEHHS B IPAKTUYECKUX 3a]1a4ax.

Bragers NOHATHAMM BIMCAHHOTO M LEHTPAJIBLHOIO YIJIa, MUCIOJIb30BaTh TEOPEMBI
O BIHMCAHHBIX yIiaX, yriax MEeXIy XOpAaMH (CeKyIIMMH) U yIie MEXKIy KacaTelbHON
Y XOPJI0il IpH PEIIEHUH T'€OMETPUYECKHX 3a]1ay.

Brnagete MOHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHSTh CBOWCTBA
OIMHMCAHHOI'0 YETHIPEXYrOJIbHUKA TP PELICHUH 3a/a4.

[IpuMeEHSTh MOTy4YEeHHBIE 3HAHMS Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJEIIN
JUISL  3a7ad  pealbHOW JKU3HM M TNPOBOAUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TNpUMEHEHUWEeM mnoJo0us W TPUTOHOMETpUH (MOJB3YSICh, TZ€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOyueHus B 9 kiaacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3IMYHBIC JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTONbHHUKOB»). Haxomuth (¢ MOMOMIBIO KaJbKyJasATOpa) MIUHBI H  YIJIBI
JUTS HeTAOJIMIHBIX 3HAUCHUH.

[Tonb3oBaThecst (hopmynamMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM  JUISI HAXOXKJICHHUSI COOTHOIIEHWH MEXKIYy TPUTOHOMETPUUCCKUMU
BEIIMYMHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUISi HAaXOXKICHUS DPa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («pEIIeHNEe TPEYTOJLHUKOBY), MPUMEHSTh UX MPU PEIICHUH
TCOMETPUICCKUX 3a1ad.

Brnagers monsTHSIMH TNpeoOpa3oBaHUs MMOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx (uryp. Ilomp3oBarbest cBOMCTBaMU MO00USI TPOU3BONIBHBIX (DUTYDP, YMETh
BBIYHCIISATD JUIMHBI 1 HAXOJUTD YIJIbl Y TOJ00HBIX Guryp. [IpuMeHsTh cBolicTBa mogo0ust
B TPAKTHYECKUX 3a7adaXx. YMEThb MPUBOAUTH TMPUMEPHI TMOAOOHBIX  (QUTYD
B OKpPYKaIOIIeM MHUpE.

[Tonb30BaThCs TEOpeMaMH O TPOU3BEACHHH OTPE3KOB XOpHA, O MPOU3BEIACHHUU
OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.
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[Tonb3oBaThCsl BEKTOpAMU, MOHUMATh WX T€OMETPUUECKUN U (PU3UUYECKHUI CMBICI,
OPUMEHATh MX B PELUICHUM TE€OMETpUYECKUX U (usnueckux 3anad. [lpumeHaTsb
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB JJIs1 HAXOXKICHUS JJIMH U YTJIOB.

[Tomp30BaThCS METOAOM KOOPJAWHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
TEOMETPUYECKUX U MPAKTUUECKHUX 3a7ad.

Brnagers moHATHSAMH TPaBUILHOT'O MHOTOYTOJBHUKA, ITTMHBI OKPYKHOCTH, JUTAHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbl yria, YMETh BBIYUCIATH IUIONIAJb KPyra U €ro
yacted. [IpuMeHsATs moydyeHHbIe YMEHUS B MPAKTUUYECKUX 3ajjauax.

Haxoauts ocu (W1 1IEHTPBI) CUMMETPUH (PUTYp, TPUMEHSIThH IBMYKCHUS TNIOCKOCTH
B IIPOCTEUIIUX CIIyYasiX.

[IpuMeHsTh MOoTy4YeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATUYECKUE MOIENN
JUISL  3a7ad  peajbHOW JKM3HM M MPOBOAWTH COOTBETCTBYIOLIME BBIYMCIICHUS
C NpPUMEHEHUEM TMOA00US U TPUTOHOMETPUUECKUX (YHKUUNA (MONb3YyACh, TliE
HE00XO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(Tembl) Kypca 4acoB COZICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKUE (DPUTYPHI U r€OMETPUUYECKHUE Pacno3dnaBaTh n3y4eHHBIC T€OMETPUUECKUE (PUTYPHI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aHMHOE PaCIlOI0KEHUE, BHINOJIHATH
F€OMETPUYECKUX BEJIUYMH MHOroyroJjbHUK, YEPTEXK IO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTh NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMmexHbIE U
BEePTUKAJILHBIC YTIIbI.
Pabora

C MMPOCTEUILIUMU
JepTeKaMHu.
N3Mepenne nmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

HN3mepsATH JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

Omnpenensith «Ha rja3» pa3Mepbl peaJbHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

PemaTsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUYECKUuX QUryp.

IIpoBoauTh KIacCUPHUKAIUIO YIIIOB, BBIYUCIATH
JMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00X0MMBbIE JI0Ka3aTeIbHbIE PACCYKICHUSI.
3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyroJbHUKU

22

ITonsTre 0 paBHBIX
TpeyroJIbHUKax

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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Y TICPBUYHBIC
MIPE/ICTaBIICHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Tpuznaku
paBEeHCTBA
IPSIMOYTOJIbHBIX
TPEYrOJLHUKOB.
CBOMCTBO MeaHaHbI
MIPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MPOBEAECHHOMN

K TUTIOTEHY3E.
PaBHOOenpeHHbBIC

Y PaBHOCTOPOHHHUE
TPEYTrOJILHUKH.

[Ipu3naku 1 cCBOKMCTBA

PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B FEOMETPUHU.
[IpssMOyTOIBHBIN

TPEYTOJIBHUK C YIIIOM

B 30°

BoiBoauTh criefcTBUS (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJHPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, IPSIMOYTOJIBHOT0, PAaBHOOCIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIHLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeIUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MEePIEHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYroJbHUKA.

@ opMyJTHPOBATH CBOWCTBA M IMPU3HAKU PAaBHOOEIPESHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJHLHUKOB.

IIpuMeHATHL TPU3HAKN PABEHCTBA TIPSIMOYTOJILHBIX
TPEYrOJILHUKOB B 3a/1a4ax.

Hcnoab3oBaTh U(POBHIC PECYPCHI AJIS1 HCCJIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMMTBHCA ¢ HUCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIe IPAMBIE, 14 [lapannenbHeie D®opMyJIMPOBATH NOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexamue, N3yuaTs cBOMCTBA YI7I0B, 00pa30BaHHBIX MPHU MIEPECECUCHUH
COOTBETCTBEHHBIE MapAJUICIIbHBIX IPSIMBIX CEKYIIECH.
Y OJHOCTOPOHHUE IIpoBoauTh J0Ka3aTENbCTBA APAIUICIBHOCTH IBYX
yTJibl, 00pa30BaHHbIC MPSIMBIX C TOMOLIBIO YTJIOB, 00pa30BaHHBIX MPHU NEPECEUECHUN
IIPU [IEPECCUCHUU ITUX NPSAMBIX TPETHEH NPSIMOM.
napaJuIesIbHbIX BbruuciasiTb CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTI'OJIbHHKA.
IOPSAMBIX CEKYILEH). Haxoauts ynciioBsle 1 OYKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nHax B F€OMETPUYECKHUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
ITapaJuIeIbHOCTH O CYMME€ YI'JIOB TPEYI'OJIbHUKA U MHOTOYT OJIbHHKA.
IIPSAMBIX YEPE3 3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUMI
OT TOYEK OJHON
MPSAMOM 1O BTOPOU
MIPSIMOM.
CymmMma yrios
TPEYT OJIbHUKA.
BHemnue yrist
TPEYroJIbHUKA
OKpYy>KHOCTb U KpYT. 14 OKpy»XHOCTB, XOpaa D®opMyJIMpPOBATH ONPeAeIeHUs. OKPYKHOCTH, XOPABL,
['eoMeTprueckue U IUaMETP UX JaMeTpa U KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOEHHUS CBOMICTBA. M3y4yath uX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
KacarenpHas HccaenoBarp, B TOM 4KCIIE HCIOJAB3YH HU(PPOBLIE
K OKPYKHOCTH. pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKpyXHOCTB, OKPYKHOCTH, BIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAsS B YrOJI.
[Tonsitue o I'MT,
IIPUMEHECHUE

B 33J1a4ax.
buccexkrpuca

U CepEeIMHHBIN
NEPHEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpYy»XHOCTB,
ONMCaHHAasl OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs

B TPEYI OJIbHUK.
IIpocrenimme
33141

Ha MMOCTPOCHHE

KacaTeIbHbIX.
HUcnoab3zoBarb MeTox ' MT 11 nokazarebCcTBa TEOPEM

0 MePECeUCHUH OMCCEKTPHUC YIIIOB TPEYTroJIbHUKA U
CEPEANHHBIX MEPIIEHAUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupro 'MT.

OBiaeBaTh NOHSATHUSIMHU BIIMCAHHON U OMMCAHHOU
OKPYXHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYXHOCTEH.

Pemiats OCHOBHBIE 32/1a4M HA MMOCTPOECHME: yIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IIPSAMOM, MTPOXOASAIIEN YEPE3 JaHHYIO TOUKY

Y TIEPICHIUKYSPHON JaHHOMN MPsSMOii; OMCCEKTPUCHI
JTAaHHOTO YTJIA; TPEYTOJbHUKOB MO PA3JIUYHBIM 3JIEMEHTAM.
3HAKOMUTBHCH C UCTOPHEH PAa3BUTHS T€OMETPUH

[ToBTOpeHue, 0000mEeHNE 4 [ToBTOpEHUE Pemiars 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAHUU 1 000011IeHIE MEXY Pa3IMYHbIMU YaCTSIMM Kypca
OCHOBHBIX ITOHATHI
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOI PAMME

79




denepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kiaccel (60a30Bblid YPOBECHB)

8 KNIACC
HanmenoBanue pasnena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpexyroabHUKH 12 [Tapannenorpamm, ero | M300paskaTh 1 HAXOAUThb HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTOJbHUKHU Pa3HBIX BUJOB U UX JIEMEHTHI.
YacTHble cnydaun DopMyJIMPOBATh ONPeEAeJIeHUs: TTapaIeIorpaMMma,
[apajuIeIorpaMMOB PSIMOYTOJIbHUKA, poMOa, KBaapaTa, Tparennn, paBHOOOKOMH
(IpSAMOYTOJIbHUK, Tpaneuuu, NpAMOyTroJIbHOW TPanelnH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PeLICHUHU 33124
MIPU3HAKY U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: MapajiejorpaMmma,
Tpanenus. npsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas Tparenuu, NpsaMoyroabHON TPaIEIUN.
Y IPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tparenuu. Hcnonb3oBaTh 1Iu(pPOBLIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX Puryp.
MEIUAHBI. 3HAKOMUTBHCH € UCTOPHEN Pa3BUTHS T€OMETPUU
LentrpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Daneca ITpoBoAMTH MOCTPOECHMS C TIOMOIIBIO IUPKYJIIA U JUHEHKHU

O MIPOTIOPITUOHATILHBIX
OTpe3Kax, MoT00HBIC
TPEYrOJIbHUKHU

Y TeopeMa

O MPOMOPLUHOHAIBHBIX
OTpE3Kax.

Cpennsis muHUsA
TPEYroJbHUKA.
Tpaneuus, ee cpenHss

C UCIOIb30BaHKE TeopeMbl Dajeca U TEOPEMBI

O MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATIBHBIN OTPE30K.

IIpoBoauThH 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYroJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
CBA3b C LIEHTPOM MAacCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
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JIUHUS.
[IponopunoHaNbHbBIE
OTPE3KH.

Lentp macc

B TPEYT OJIbHUKE.
ITonoOHEIE

TPEYT OJIbHUKHU.

Tpu npusnHaka
moa00ust
TPEYTrOJIbHUKOB.
[Ipumenenune
MOJ00HS

MIPU PEIICHUU
MPaKTUYECKUX 3a]1a4

MEJINAHbI JEIATCA TOUYKON UX NIEPECEUCHUSI.

Haxoaurte nonobHbIe TPEYroJIbHUKM Ha TOTOBBIX YEPTEkKaAX
C YKa3aHMEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
Pemath 3aga4u Ha 0JJOOHBIE TPEYTOJIBHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOCHUS YEPTEKEN U HAXOKICHUS
NOJIOOHBIX TPEYT OJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOIb30BAHUEM
IIPU3HAKOB M10100MSL.

Jloka3pIBaTh TpU MIpU3HAKA 000U TPEYTOJIbHUKOB.
IIpuMeHATH [TONy4EHHBIE 3HAHUS IPU PELICHUN
T€OMETPUYECKUX U NTPAKTHYECKUX 3a/1a4.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TJIOIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Inomaan mogo0HBIX puryp

14

CBolicTBa iomaaeun
r€OMETPUUYECKUX
duryp.

DopMyIb

JUISL TIJTOLI AN
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIeuu.
Brruucienue
TUIOIIAJICH CIIOMKHBIX

duryp.

OgJiaieBaTh NEPBUYHBIMH NpPeICTABJIEHUAME 00 001Ieit
TEOpuUU IIomaau (Mepsl), GopMyJIMpPOBaTH CBOMCTBA
TUTOINA T, BBISICHSATH WX HATJIATHBIA CMBICIT.

BeiBoauTh (popMYyIIBI IJIOLIAAN TTApAJIIEIOrpaMma,
TPEYroJIbHUKA, TPaneunu u3 GOpMyIbl MIOIIA U
NpsAMOYTOJIbHUKA (KBaapara).

BoiBoauTH (POPMYIIBI TUIOMIAIA BBITTYKIIOTO
YEeTHIPEXYroJbHUKA Yepe3 JUaroHad U Yroj MEeXy HUMHU.
Haxoauts momanu guryp, n300pa’keHHbIX Ha KJI€TYaTON
Oymare, HCIIOJIB30BATh pa30reHne (GUrypsl Ha 4acTU

U IOCTpanuBaHUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaam momo0OHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaAaHUEM.
Pemenue 3agau

C TIOMOIIBI0 METO/1a

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIAU JJIsl PELLIEHUS TEOMETPUYECKUX 3a1a4.

HaxoauTtsb 1miomaan noo0HbIX Guryp.

BbIumncsiTh MIONIAAH Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3a1a4u Ha 1JI0MAb C TPAKTUYECKUM
COZlepKaHUEM

BCIIOMOTaTEIbHOM
TUIOLIAAN
Teopema Iudaropa 10 Teopema Iludaropa, Hoxka3biBaTh Teopemy [ludaropa, ucnonb3oBars ee
W Hayajaa TPUTOHOMETPUU €€ IPUMEHEHHUE. B MMPAKTUYECKUX BHIYUCICHUSX.
Onpenenenne @D opMyJIUPOBATH ONPEICIICHHUS] TPUTOHOMETPUUYECKUX
TPUTOHOMETPUUYECKUX | (PYHKIIMI OCTPOro yriia, MPOBEPATH UX KOPPEKTHOCTD.

GyHKUUA OCTPOro
yriia mpsSMOYTOJILHOTO
TPEyroJbHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYrOJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKIECTBO

BbIBOIMTH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBaTs COOTHOLIEHUS MEKIY CTOPOHAMHU

B MIPSIMOYTOJILHBIX TPEYTOJIbHUKAX C yriiamu B 45° 1 45°;
30° u 60°.

Hcnoab3oBaTh GopMysbl IpUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO JJIs1 HAXOKICHHS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUYECKUMHU (PYHKIHUIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELICHUN
PAKTUYECKUX 3a7a4.

3HAKOMMTBHCH C UCTOPHEH Pa3BUTHS T€OMETPUU
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YTIIBI B OKPYKHOCTH.
BrincaHHbIe U ONIMCaHHbBIE
YETBIPEX YT OJIbHUKHU.
KacarenbHble

K OKpyxkHOCTH. Kacanue
OKPYKHOCTEU

13

Bnoucannsie

Y [IECHTPAJIbHBIC
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOU

Y XOpHOM.

YTibl MexIy
XOpJaMu

1 CEKYIIIUMH.
Bnoucannsie

1 OIMCAHHBIC
YETBIPEXYT OJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

Bzaumnoe
PacIoJIOKEHHUE
JIBYX OKPYKHOCTEH,
obmne
KacaTeJIbHEBIC.
Kacanue
OKPYXHOCTEU

D opMyTHPOBATH OCHOBHBIE OIPEEIICHUS, CBSI3aHHbIE

C YIJIaMH B Kpyre (BIUCAHHBINA YTOJ, IICHTPaIbHBIA YTrod).
HaxoauTthb BNHCaHHBIE YIJIbl, ONMUPAOIINECS HA OAHY AYTY,
BBIYMCJATH YIJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yrilax, TEOPEMbI O BIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O IEHTPAIBHOM YTJIE.

HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(POBBIX
PECYPCOB, BIIMCAHHBIE U ONMCAHHBIE YEThIPEXYTOJIbHUKH,
BBIBOJIMTH WX CBOWCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKU MIPU PEILICHUU
3a/1a4y
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[loBTOpeHue, 06001IeHNE 4 [ToBTOpEHUE PemiaTh 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBI3H
3HAHUU OCHOBHBIX MOHATUNA U | MEXKIY Pa3IUYHBIMU YaCTIMH Kypca
METOJ0B KYpPCOB
7 1 8 KJ1acCoB,
000011eHne 3HaHU]
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KUVIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIC BUJIBI JISATEIILHOCTH 00 yJarOIuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenune DopMyJIMPOBATH ONPEAEJeHUA TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIHMH TYIBIX U TMPSIMBIX yIJIOB.

Penienre TpeyroibHUKOB ¢yukmii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c paauycoM ONMKHCAaHHON OKPYKHOCTH).
IIPUBEICHMS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10LAEH
TeopeMa KOCHHYCOB, C HCITIOJB30BAHHEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YOI MEXKTY
Pemenue HUMH, popMYyIia MIIOMIAN YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JAUAroHajinl 1 yrojl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaThb TpeyroapHUKH.
NpUMEHEHNe PemaTh npakTudeckue 3a1a4u, CBOASAIINECS
JI0Ka3aHHbIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKA

[IpeobpazoBanue momoous. 10 [TonsitTue OcBauBaTth NOHATHE ITPeOOpPa30BaHUS TTOOOUS.

MeTtpuueckue
COOTHOILIECHUS
B OKPYKHOCTH

0 NMpeodpa3oBaHUU
nooowus.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOT00HBIX
duryp.

Teopema

O MIPOU3BEICHUU
OTPE3KOB XOP]I,
TeopemMa

HccaenoBarh OTHOLIEHUE JIMHEHHBIX 3JIEMEHTOB QUTYD
py Mpeodpa3oBaHuu MO00US.

HaxonuTs npumepsl o100 B OKPYKaOIIEH
JIEHUCTBUTEIBHOCTH.

BbIBOAMTH METPHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CeKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJAO0OHBIX TPEYTOJbHUKOB.

Pemath reomMeTpudecKie 3a1a4u U 33144 U3 PeaTbHON
KHU3HU C HCTIOJIb30BaHNEM TOTIOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEICHUN
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeIbHOM.
[Ipumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a7a4

BekTopsl

12

Omnpenenenune
BEKTOPOB, CII0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
Du3nUECKnii

Y T€OMETPUYECKUU
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
1o ABYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
IIPOU3BECHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUM (MIEpeMEIICHUE)

U (u3HUecKuil (Cuiia) CMBICIBI BEKTOPOB.

3HaTh onpeaeseHlst CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPa Ha YHUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTEPAIIU.
PemaTh reoMeTpuuecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIC CBOMCTBA.

Bb1uncjasTh CymMMy, Pa3HOCTb U CKAUTAPHOE TPOU3BEACHUE
BEKTOPOB B KOOpP/IMHATAX.

IIpyuMeHATH CKaJIsIpHOE MPOU3BEICHUE I HAXOXKICHUS
JUITMH U yTJI0OB
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pUMEHEHUE

JUIS1 HAXOKJICHUS
JUTH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(0737095

I[CKapTOBI)I KOOPpOWHATLI
Ha IIJJOCKOCTHU

JlexapToBbl
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
VYpaBHEHHE NPSIMOM.
YpaBHeHHE
OKPY>KHOCTH.
Koopannatsl Touek
IepeCeUCHUs
OKPY>KHOCTHU

Y IPSIMOM.

Meroxn koopauHat
IIPU PELLICHUN
F€OMETPUYECKHUX
3a/1a4, IPaKTHYECKUX
3a1a4

OcBauBaTth MOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOYKH.

BbIBOAUTHL ypaBHEHHUE IPSIMON U OKPYKHOCTH.
BbiaessiTh NOMHBIA KBAAPAT AJIsI HAXOXKIACHUS LIEHTPA

Y paanyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemathb 3a1a41 Ha HAXOKJICHUE TOYEK

IepecedyeHus NMPSMbBIX U OKPYKHOCTEW C IOMOILBIO METOA
KOOpJMHAT.

Hcnonb3oBaTh CBOWCTBA YIIIOBOro Ko uitnenTa npsamMoun
IIPU PELICHUH 33724, AJIsI ONPEAECICHUS PACTIOIOKEHUS
MIPSAMOM.

IIpyMeHsITHL KOOPANMHATHI IPU PELLICHUH

F€OMETPUYECKUX U ITPAKTUYECKUX 3a]1a4,

JUISl TOCTPOEHUS MaTEMATHYECKUX MOJEIIEH

pealibHbIX 337a4 («METOJ KOOPIUHATY).

IHonb30oBaThbes IS MIOCTPOCHUS U UCCIIEIOBAHUN

1M (DPOBBIMU PECYPCAMH.

3HAKOMHTHCA C HCTOPHEN Pa3BUTHUS T€OMETPUHU
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKpyXHOCTH

Y IUIOLIAJb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, 1yTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

DopMyJIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
I[Monb30BaThCH NOHATHEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C ITOMOIIBIO MMPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJIATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IIpoBoauTh mepexoa OT paAuaHHOW MEPHI yria

K IPagyCHOM U HAa00OpOT.

OnpeaejasaTs mI0MAAL KPyra.

BoiBoauth opmMyiibl (B IpajlyCHON U paguaHHON Mepe)
JUISL JJTAH YT, TUIOIIAIE CEKTOPOB U CETMEHTOB.
Boruncasite miomanau GuUryp, BKIIOYAIOIINX 3JE€MEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTe miomaau B 3aa4ax peaabHOU KU3HU

JIBM>KEHUS TJIOCKOCTH

ITonsaTHE O ABM>KEHUH
TIOCKOCTH.
[TapannenpHbIN
MEePEHOC, MOBOPOT
[Ipumenenue

IIPY PELICHHUH 33a/1a4

Pa30uparthb npuMepsbl, WIUTFOCTPUPYIOIINE TOHATUS
JIBUKEHUS.

DopMYyJIMPOBATH OINPEICIICHUS MapalIeIbHOTO MEPEHOCa,
II0BOPOTa U OCEBOW CUMMETPHH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOIBUKHBIC
TOYKH.

Haxoauthb IEHTPBI U OCH CUMMETPUN MPOCTENIIINX
buryp.

IIpuMeHATH MapajuIeIbHBIN IEPEHOC U CUMMETPHUIO
IIpU pEIICHUH T€OMETPUUECKHX 3a/1a4 (pa3ouparh
IPUMEPBI).

Hcnonb30BaTh U191 TOCTPOCHUS U UCCIICAOBAHUM
U (POBBIE PECYPCHI
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[loBTOpeHue, 00001ICHUE,
CHCTEMaTH3alMs 3HaHUH

[loBTOpEHME
OCHOBHBIX ITOHATUHI

1 METOZ0B KypCOB
7-9 KJ1accos,
obo01ieHue

Y CUCTEMAaTHU3alNs
3HaHuM. [Ipocrenmme
r€OMETPUYECKHUE
burypsl u ux
cBoicTBa. M3mepenune
r€OMETPUYECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannenbHbie

Y TIePIEHIUKYIS pHbBIE
psIMbIE.
OKpy>KHOCTb U KPYT.
I'eomerpuueckue
MIOCTPOEHHUS. Y TJIbI

B OKPY>KHOCTH.
Brniucanueie

Y OIIMCAaHHBIE
OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.
[Ipssmas

U OKPY’KHOCTb.

OnepupoBath noHATUSIMU: UTYpa, TOUKA, TIPsMasi, YTroJ,
MHOT'OYT'OJIbHUK, PAaBHOOEAPEHHBIN M PaBHOCTOPOHHUM
TPEYTroJIbHUKH, IPSAMOYTOJIbHBINA TPEYrOJIbHUK, MEIMaHa,
OMCCEKTpHCa M BBICOTA TPEYTOJLHHKA, TTapajlIeIorpaMM,
pOoMO, IPAMOYTOJILHUK, KBAJPAT, TPAMEIHS; OKPYKHOCTD,
KacaresbHas; paBEHCTBO U 1oj100ue Quryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPHEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY OPSIMbIMU, CAMMETPHUS. OTHOCUTEIBLHO
TOYKH U NPAMOM; JJIMHA, paCCTOSHUE, BEJIMYMHA yTIJIa,
IJIOMIAAb, IEPUMETD.

HUcnonb3oBarb popmyJibl: IEPUMETPA U TIIOLIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOILIAIA KPyTa,
o0beMa MpsIMOYTOJILHOTO TIapasuieieuea.
OnepupoBaTh NOHATHSMM: TIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCMOJb30BATh 3T ITOHITHUS

JIJIS1 TIPEJICTaBJICHUS JAaHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX Y9€OHBIX MPEIMETOB.

PemaTh 3a1a4M Ha MOBTOPEHUE OCHOBHBIX MOHSATHIH,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMYHbIMU YaCcTsIMH Kypca.
BopiOupats MeTox 1S pelieHusl 3a/1a4H.

Peniath 3aja4m 13 NOoBCeTHEBHON KU3HU
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YeTsIpexyronbHUKH.
Brincanueie

Y OMUCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa
U Havaja
TPUTOHOMETPUH.
Permrenne o0mmx
TPEYT OJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKHU.
[IpeoOpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[TInomane.
Brruucnenue
momaaei. [ nomanu
MoA00HBIX GUTYP.
JlexapToBbl
KOOPJIMHATBI

Ha IMJIOCKOCTH.
Bekropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

68
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LHM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIIYIO 3HAUUMOCTbh, KaK C TOYKU 3pEHUSI MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY 4YeloBeKy. Bospactaer wucno mpodeccuid,
Ipy OBJAJCHUM KOTOpPbIMU TpeOyeTcss Xopomias 0a3oBas MOJATOTOBKa B 00JacTd
BEPOSITHOCTU U CTaTHCTHKH, TaKasi MOATOTOBKA BaKHA JIJISl MPOJIOJDKEHUS 00pa30BaHUs
U I yCTEeIHON Tpo(eccuOHaIbHON Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIINXCS Y HETO
JaHHBIX. A Ui OOOCHOBAHHOTO TPHUHSTHS pEIICHUsS B YCJIOBUAX HEJOCTaTKa
Wik W30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCIE XOPOMmIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO 10TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B KauecTBE HEOTHEMIIEMOM
COCTaBJISIIOIIEH YMEHHME BOCHPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh MH(OpPMALHIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeaIbHBIX MPOILIECCOB M 3aBUCUMOCTEW, MPOU3BOJIUTH MPOCTEUIINE BEPOSATHOCTHBIE
pacuerTsl.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMHU MpUHUUIIAMH cOOpa, aHalu3a
U TPEACTaBICHUS HaHHBIX W3 pa3jMuHbIX cdep KU3HU OOLIecTBa M TOCyHapcTBa
npuoOmaer oOydJaromuxcsi K  OOIIECTBEHHBIM HWHTepecaMm. V3ydeHue OCHOB
KOMOMHATOpPUKH pa3BUBAaE€T HABBIKM OpraHu3aluu nepedopa W TMoOJcYeTa dYucia
BapUaHTOB, B TOM YHKCJIE B MPHUKJIAIHBIX 3a/adaX. 3HAKOMCTBO C OCHOBAMH TE€OPUHU
rpadoB co3naer Maremaruueckuil (QyHaameHT i (GOPMUPOBAHUS KOMIIETEHIIMM
B oOmactu uHOpMaTMKM M UUPPOBBIX TexHoJorud. Ilpw u3ydeHHH CTAaTUCTUKH
U BEPOATHOCTU OOOTralllaloTCs MPeACTaBICHUSI 00YyJaIOIIMXCS O COBPEMEHHOM KapTHUHE
MHpa U METOJaxX €ro McciaeaoBaHus, GOopMHUpPYyeTCs MOHMMAHHUE POJIM CTATUCTHKU Kak
UCTOYHMKA COLMAIbHO 3HAYUMOW HWH(OpMalMW U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT O MBIIIUICHUS.

B cooTBeTcTBUUM C MaHHBIMH LIETSIMH B CTPYKTYype IpOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB U CTaTUCTUKA» OCHOBHOIO OOLIEro 00pa30BaHus BBIIEICHBI CIEAYIOIINE
cofiepKarelibHO-MeToiuueckue JuHuu: «llpeacraBienue NaHHBIX U ONUCAaTEIbHAs
CTaTUCTUKa», «BeposTHOCTh», «JIeMEHTbl KOMOMHATOpPUKWY», «BBeaeHue B Teopuro
rpadoBy.

Conepxxanne nuHuu «llpeacraBieHue NaHHBIX W ONMCATENbHAs CTATUCTHKA
CIIY’)KUT OCHOBOW i (OpMHUPOBaHUS HABLIKOB palboOThl ¢ uHGOpMaIuen: OT YTeHUs
U HHTEpHpeTanuu WHGOpMAIUU, MPEACTABICHHON B Tabnmuiax, Ha JuarpaMmax
u rpadukax, n0 cOopa, NpPEACTaBICHUS M aHAIU3a JIaHHBIX C MCHOJIb30BAHUEM
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CTaTUCTHUUECKUX XapaKTepUCTUK CpEeIHMX M paccerBaHus. PaboTtas ¢ JaHHBIMH,
oOydalIluecss ydarcs CYUTHIBAaTh M HWHTEPHPETUPOBATH JIAHHBIC, BbBIJIBUTATh,
apryMEHTHUPOBATh U KPUTUKOBATh MPOCTEUIIINE TUIIOTE3bI, Pa3MBIILIATh HaJ (pakTopamu,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, M OIEHUBATh HX BJMSHUE Ha paccMaTpUBAEMbIC
BEJIMYUHBI U TIPOIIECCHI.

NuTyuTHBHOE TPENCTaBIEHUE O CIy4alHOM W3MEHYHMBOCTH, WCCIEIOBAHHE
3aKOHOMEPHOCTEN M TEHJCHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
TEOpHUH BEpOsITHOCTEN. Bosblioe 3HaUeHe UMEIOT TPAKTUYECKUE 3a/IaHUs], B YACTHOCTHU
OTBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU MOJCIISIMU.

[TonsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MPaBAOINOA00us CIYyIaitHOTO COOBITHS.
[Ipu n3ydeHnn yueOHOro Kypca o0yyarouumecs 3HaKOMSTCS ¢ MPOCTEUIINMHU METOAaMHU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIyYalHBIX SKCHEPUMEHTAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HUCXOAAMHU, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOINIMMU CTaBUTH
U pelath 0oJiee CI0XKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HauaJIbHbIE TIPE/ICTABICHUS
O CIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHM OINEPALMSIMU HAJl MHOXECTBAMHU, PAaCCMaTPHUBAOTCS
NpUMepbl MPUMEHEHUsI [JIsi pEelIeHUs 3a/lad, a TakKe HCIOJb30BaHUSI B JIPYTrUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeIMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepoaTHOCTh U CTaTUCTUKA», B KOTOPBIT
BXomaT pasmensl: «lIpencraBieHue aHHBIX M ONHKCATENIbHAS  CTATHCTHKAY,
«BeposaTHOCTBY, «DneMeHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpagoB.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YEHUS Yy4eOHOro Kypca
«BepostHOCTh M cTaTtucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henento),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 kinacce — 34 daca (1 yac B HeCIIO).

COJEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUJEe TaONMuUI, auarpaMm, TpaduKoB. 3arnoJHEHUE
Ta0JIMIl, YTCHUE U MOCTPOSHUE auarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYT'OBBIX).
Yrenue rpaukoB peajbHBIX MpoleccoB. V3Bieuenune wuHOpMAIMK U3 AHArPaMM
¥ TaOJIMII, UCTIOJIF30BAaHUE M UHTEPIIPETAINS TAHHBIX.

OnucarenbHas CTaTUCTUKA: CpelHee apudMmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJbIIee U HAMMEHbBIIIEE 3HaYE€HU HabOpa YMCIIOBBIX AaHHBIX. [Ipumeps cirydaitHon
U3MEHYUBOCTH.

CrydaliHBIN SKCTIIEPUMEHT (OMBIT) U Cy4yaiiHOe cOoObITHE. BeposaTHOCTh U YacToTa.
Posb MasioBEpOATHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B IPUPOJIEC U B OOIIIECTBE.
MosneTa 1 urpajibHast KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmnua, pedpo. Crenenp BepimuHbl. Yucao pedep U cymMMapHas CTENEHb
BepiuH. [Ipeacrasnenue o ceszHoctu rpada. Llenu u nukiel. [lytu B rpadax. O6xox
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rpada (sinepoB nyTh). [IpencraBienue 06 opueHTUpOBaHHOM Tpade. Pemienne 3amau
C IOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBnenue NaHHBIX B BUJI€ TaOUIl, TUarpamMm, rpauKoB.

MHOKECTBO, 3JIEMEHT MHOKECTBA, MMOAMHOXKECTBO. Orniepaliii HaJi MHOXXECTBAMU:
oObeIMHEHHE, TepeceueHue, aonoiaHeHue. CBOMCTBA omepanuil HajJ MHOXKECTBAMM:
MIEPEMECTUTEIIBHOE, COUETATEIBHOE, PACIIPEICINTENBHOE, BKIIOUEHUs. Vicnonb30Banue
rpadUuecKoro TMpeACTaBICHUS MHOXECTB [IJIi OMHCAHUS PEabHBIX MPOIECCOB
U SIBJICHU, TIPU PELLICHUH 3a]1a4.

Nsmepenne paccemBaHus JaHHBIX. Jlucriepcusi W CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OpOB. Jlnarpamma paccenBaHusl.

DneMeHTapHble COOBITUS ciydailHoro onbiTa. Ciydaiinble coObiTHs. BepositHocTH
cOObITHI. OMNBITHI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSAMU. CiydaiHbIN
BbIOOP. CBsI3b MEX]y MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa NEPEBHEB: €AWHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCSIYEH
BEPIIUHBI, CBA3b MEXKAY YMCIOM BEPIIMH U 4duciIoM pebep. IlpaBuino ymMHOXKEHUSI.
Perienure 3a7a4 ¢ moMoIibio rpados.

[IporuBomnonoxueie coobiThsA. uarpamma Ditniepa. OO0beAMHEHUE U TTIEpECEUCHHE
coOwiTii. HecoBmecTHbie coObITUS. DoOpMysna CIIOKEHHS BEPOATHOCTEH. Y CIOBHAs
BeposiTHOCTh.  [IpaBuno ymuoxkenus. HesaBucumbie coObiTus. IlpeacraBienue
AKCIEpPUMEHTAa B BHUJE JepeBa. PellleHWe 3a7ady Ha HAX0XKICHUE BEpPOSITHOCTEHN
C IOMOUIBIO JIEPEBA CIIYYAHOT O SKCIIEPUMEHTA, THarpaMMm Jujepa.

9 KITIACC

[IpencraBiieHyue NaHHBIX B BUJIE TaONHI], AUarpamm, rpa@ukoB, UHTEPIPETALIUS
JTaHHBIX. YTeHHEe U OCTpoeHHe TabIull, Auarpamm, rpauKoB Mo peanbHbIM JTaHHBIM.

[lepecranoBku u dakropuan. CodeTaHuss W YUCIO COYeTaHUU. TpeyroilbHUK
[Tackans. Pemenue 3a1a4 ¢ UCIONb30BaHUEM KOMOWHATOPUKH.

'eomerpuyeckass BeposTHOCTh. Chy4dailHBIE  BbIOOpP TOYKHM U3  (QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'H OKPYKHOCTH.

Ucnbitanne. Yenex um Heyaaua. Cepusi UCObITaHUM 10 nepBoro ycmnexa. Cepust
ucneiTanuii bepuymm. BepositTHocT coObITHI B cepuu UCTIBITaHUN bepHysu.

CnydailHas BenMYMHA MW paclpeleieHue BeposSTHOCTEH. MareMarndeckoe
OXXUAaHUE U aucnepcud. [IpuMepbl MaTeMaTHUYECKOr0 OXKUJIAHUSA KAK TEOPETHUYECKOTO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTHUueCKOe OKUAAHWUE W JUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEpUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe 6oabIINX YKcell. M3MepeHne BepoATHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHME 3aKOHA OOJBIITMX YMCEN B IPUPOJIE U OOIIIECTBE.
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HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTpaMMBl Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce.

Yurate uH(OpMaLMIO, TMpEACTaBIEHHYIO B Ta0nulax, Ha JguarpaMmmax,
MIPEJICTABIISATH JaHHBIC B BUJIE TAOJHII, CTPOUTH IUArPaMMbI (CTOJIOUKOBBIE (CTOIOUATHIC)
Y KPYrOBBI€) IO MAaCCHBaM 3HAUYECHHM.

OnuckIBaTh U MHTEPHPETUPOBATH peaibHbIE YHCIOBBIE JAHHBIE, MPE/ICTABICHHBIC
B Ta0JIMIIAaX, HA IUarpaMmax, rpadukax.

Hcnonb30BaTh A OMMCAHUS JAHHBIX CTATHCTHMUYECKUE XapaKTEPUCTUKU: CpEIHEe
apupMeTnyeckoe, MeaHa, HaubOoJbIIee U HAUMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHue o cydyaiiHOM N3MEHYHBOCTH Ha MMPUMEPAXx LieH, (PU3nueckux
BEJIMYMH, AHTPOIIOMETPHUUYECKUX JaHHBIX, MMETh IPEICTAaBIECHUE O CTATUCTUUYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pE3yNbTaThl OCBOCHHUS MPOTPaAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

N3Bnekars u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B BHUJAE TaOIMII,
Jqyarpamm, rpauKoB, MPEICTaBIATh JaHHBIC B BUJIE TaOIUII, JUarpaMm, rpadukos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIe: CPEAHUX 3HAUCHU
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIJIOHEHUE).

HaxoauThs YacTOTBI YHCIIOBBIX 3HAUEHWH M YacTOThI COOBITHII, B TOM YHCIIE
0 pe3yibTaTaM U3MEPEHUN U HAOIIOICHHM.

HaxomuTe BeposITHOCTH CIydyalHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnons3oBaTh rpaduueckue MOJIETU: JIEPEBO CIYYaHHOTO JKCIEPUMEHTA,
JAarpaMmbl Ditjiepa, YuciaoBas mpsmas.

OnepupoBaTh MOHSATUSMH: MHOXKECTBO, IMOJMHOKECTBO, BBIMOJHSITH OINEpPALUU
HaJl MHOXXECTBAMU: 00bEIMHEHUE, TIEPECCUCHUE, JTOMOTHEHUE, TEPEUUCIISITh AIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyeckoe MpencTaBIeHHEe MHOXECTB M CBsI3eH MEXAy HUMU
JUISL OTIMCaHMSI MPOLIECCOB U SIBJICHWUW, B TOM YHMCJE MPU PEMIEHUM 3a4ad U3 JIPYrux
y4eOHBIX TIPEAMETOB U KYPCOB.

IIpenMeTHBle pe3ynbTaThl OCBOCHHS MPOrpaMMBI  y4eOHOTO Kypca K KOHITY
oOydeHus B 9 KJjacce.

N3Bnekars u mpeoOpa3oBbiBaTh HHGOpMAIUIO, MPEACTABICHHYI0 B Pa3JIMUHbBIX
UCTOYHUKAX B BHJE TaONMul, auarpaMm, IpaduKoB, NMPEJCTaBIATH JaHHBIE B BHJIE
Ta0JIUlL, TUarpaMm, rpauKoB.
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Pemate  3amaum  OpraHuM30BaHHBIM  TIEpeOOpOM  BapHaHTOB, a  TaKkKe
C MCTOJIb30BaHUEM KOMOMHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKU 111 MACCUBOB YHMCIIOBBIX JTAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

Haxonuth 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHCIE MOJb3YAChH
pe3yiabTaTaMM MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CITyHalHBIX COOBITUM B U3yYEHHBIX OIMbBITAX, B TOM YHCIIE
B ONBITaX C PAaBHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX HCIBITAHUI
JI0 TIEPBOI0 YCIEXA, B CEpUSIX UCIIBITAHUN bepHymm.

NmeTts npesicraBieHne o CIy4aiiHOM BEJIMUUHE U O PaCIPEICICHUN BEPOATHOCTEN.

Nmers mnpencraBieHue O 3aKOHE OOJIBIIMX YHUCENT Kak O IMPOSBICHUH
3aKOHOMEPHOCTU B CIY4alHOW H3MEHYMBOCTM M O POJM 3aKOHA OONBIIUX YHCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonuuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 IIpencraBinenne qaHHBIX OcBauBaTh C1OCOOBI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIUMCJICHUS 110 TAOTUYHBIM
NaHHBIM. V3BieueHue

U MHTEpIIpeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTnueckas padbora
«Tabnuib.

I'papuueckoe
MpeCTaBICHNUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. Urenue u
MOCTPOEHUE AUATPAMM.
[Ipumepsl gemorpapuiyecKkux
JTUarpamMmM.

[IpakTnyeckas padbora
«/InarpamMmbny

CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX MACCHBOB
C MIOMOIIBIO TAOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JAHHBIX (AeMorpaduyeckue
JaHHbIE, IPOU3BOJCTBO MPOMBIIIJICHHOM

U CEJIbCKOXO03HCTBEHHON MPOIYKIUH,
OOLIECTBEHHBIE U MPUPOIHBIC SBJICHHS).

H3yuyaTs MeTOnBI pabOThI C TAOTUYHBIMU

U Tpa)uueCKUMU PEICTABICHUSIMU JTAHHBIX

C IOMOUIBIO LIU(PPOBBIX PECYPCOB B X0OJI€
MPAKTUYECKUX padoT

OmnucarenpHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apudmeTudeckoe.

OcBanBaTh NOHSATHS: YUCIIOBOM HAOOp, Mepa
HEHTPAIbHON TEHAEHIIUM (MEpa LIEHTPa), B TOM YHUCIIE
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Menuana 4uciioBOTO Habopa.

VY CcTOHYNBOCTh METHAHBI.
[IpakTuueckas pabora
«CpenHue 3HaYCHUS.
HauOounbliee n HauMeHbIIIEE

3HAUYEHUS YMCIIOBOrO Habopa.

Pasmax

cpenHee apupMeTHYecKoe, MeAuaHa.

OnuchIBaTh CTATUCTUYECKHUE JAHHBIE C IIOMOIIBIO
cpeaHero apu(pMeTH4eckoro u MeauaHsbl.

Pemars 3agaumn.

H3y4yathb cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOUIBIO0 IU(PPOBBIX PECYPCOB, B XO/I€
IPaKTUYECKUX padoT.

OcBanBaTh NOHATHSA: HaUOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHUs] YACIOBOIO MACCHUBA, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a ONMMCaHUS
JAHHBIX B COOTBETCTBUH C MPUPOAOU TAHHBIX

Y LEJSIMH UCCIIETOBAHUS

Cnyyaiinasi U3BMEHYUBOCTD

CnyyaiiHasi U'3BMEHYMBOCTD
(mpumepsr). Yacrora
3HAYEHHUU B MacCCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammel.
[IpakTnueckas padbora
«CnyyaiiHasi “3BMEHYUBOCTB)»

OcBauBaTh MOHATHS: YACTOTA 3HAYEHUI B MaCCUBE
JAHHBIX, TPYNITUPOBKA JAHHBIX, TUCTOrpaMMa.
CTpouTh 1 aHATU3UPOBATH TMCTOTPAMMBI,
noAOMPATh NOAXOMSIINN [Iar TPYNITUPOBKH.
OcBauBathp rpaduyeckue npeACcTaBICHUs Pa3HbIX
BUJIOB CIIy4ailHON U3MEHYMBOCTH, B TOM YHCJIE

C MOMOILBIO LIU(PPOBBIX PECYPCOB, B XOAE
IPaKTHYECKON pabOThI

Beenenne B Teopuro rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3ama4u

¢ nomoitplo rpada. CteneHpb
(BaJIGHTHOCTB) BEPIIIUHBI.
Yucno pebep u cymmapHas

OcBanBatb NOHATHSA: Tpad, BepiuinHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh

U ITUKJL.

OcBanBaTh NOHATHSA: IYTh B Ipade, 3iJIepoB MyTh,
00xoJ rpada, OpUeHTUPOBAHHEIH Tpad.
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cTeneHb BepiuH. Llens

u uukia. Ilyts B rpade.
[IpencraBieHue 0 CBA3HOCTU
rpada. O6xox rpada
(2il1epOB MYTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

Pemarts 3a1a4M Ha TOMCK CYMMBI CTETICHEHN BEPIIUH
rpada, Ha mouck 06xona rpada, Ha MOUCK MyTel

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CrIOCOOBI MPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOATHOCTEH, TPYTUX
PEIMETOB C TOMOUIBIO TPadoB (KapThl, CXEMBI,
AIEKTPUUECKUE 1eNH, PYHKIIMOHAIbHbBIE
COOTBETCTBHUS) Ha MTPUMEPAX

BeposiTHOCTh U yacToTa
CIIy4allHOTO COOBITHS

City4ailHblil ONBIT

U CITy4aitHOe COOBITHE.
BeposTHOCT 1 YacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmectBe. MoHeTa

U UTpajbHas KOCTh B TCOPUHU
BEPOSITHOCTEM.
[IpakTnueckas padbora
«Yacrora BbINaJIcHUs 0PIy

OcBanBaTh NOHATHSA: CITYYANHBIN OIBIT

U CIIy4ailHOoe COOBITHE, MAIIOBEPOSITHOE

Y IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BAXKHBIX MPUMEpPAX
(aBapuu, HeCHaCTHBIE CITy4au, 3al{UuTa NEePCOHATBHON
uH(opMaIy, nepeaya JaHHbIX).

H3y4ath poiib KIACCUYECKUX BEPOATHOCTHBIX
Mojenel (MoHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Haonronars 1 M3y4aTh 4acTOTY COOBITHI B IPOCTBIX
SKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
PECYPCOB, B XO€ MPAKTUUECKON pabOThI

O06006m1eHuE,
CHCTeMaTH3aus 3HaHUU

[IpencraBnenrie JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IHoBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1a4m Ha NPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C MIOMONIBIO N3YYEHHBIX XapaKTECPUCTHK.
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O0cy:knaTh NpUMepbI CIIYYaHBIX COOBITHI,
MaJIOBEPOSITHBIX ¥ IPAKTUYECKU JOCTOBEPHBIX
CIIy4aitHBIX COOBITHH, UX POJIM B IPUPOJIC U KUZHH
YeJI0BEKa

OBILIEE KOJIMYECTBO
YACOB IIO I[TIPOTPAMME

34
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8 KIIACC
HanmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI IESITEILHOCTH 00 y4arOIINXCs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBineHre JaHHBIX. IIoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OmmcarenpbHas CTaTUCTHKA.
CrnydaitHasi U3BMEHUYHUBOCTb.
CpenHue 4nucioBoro Hadopa.
Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne Mmogenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpajibHasi KOCTh

3HAHUMU.

PemaTe 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
PemaTe 3aga4u Ha NpeACTaBICHUE TPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4aHON U3MEHUYNBOCTH.
PemaTp 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4aliHBIX COOBITHI, 00CYXAEHUE NPUMEPOB
CIIy4ailHBIX COOBITHI, MaJIOBEPOSITHBIX

Y TIPAKTUYECKU JTOCTOBEPHBIX CIIyYailHBIX COOBITUH,
UX POJIM B IIPUPOJE U )KU3HU YEIIOBEKA

OnucaTenpbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAaHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOr0 Habopa. OTKJIOHEHHE, UCIIOIb30BaTh 3TH XapaKTE€PUCTUKHU
CranpapTHOE OTKIIOHEHUE JUTSI OTIMCAHUsI PACCEUBAHUS JAHHBIX.
YHCJIOBOT0 Habopa. BouiaBurarh runore3bl 00 OTCYTCTBUM WJIA HATUYUH
JlnarpamMMBbl paccerBaHUs CBSI3H T10 JMarpaMMmaM pacCEUBaHUSI.
CrpouTh 1uarpaMMbl paCCEMBAHUS MO UMEIOIIAMCS
JTAHHBIM, B TOM YHCJIE C TOMOII[BI0 KOMITbIOTEpA
MHoxecTBa 4 MHO€ECTBO, TOAMHOXKECTBO. | OcBaMBATH MOHATHA: MHOXKECTBO, DJIEMEHT

Onepanuun

MHOXKECTBA, ITIOAMHOXKECTBO.
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HaJl MHOXKECTBAMH:
o0ObeAMHEHHE, IEpECEUECHHE,
JOTIOJTHEHHE.
CaoiicTBa onepanuii
HaJ MHOXXECTBAMH:
NePEMECTUTENBHOE,
codeTaresbHOe,
pacrpenenuTeNbHOE,
BKJTIOUCHUSI.
I'paduueckoe
MPECTaBICHNE
MHOKECTB

BpInoTHATH onepanuM HaJ MHOXKECTBAMMU:
o0beAMHEHUE, IEpECEUEHHE, T0NOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUETATENIbHOE, PAaCIPEACIUTENBHOE, BKIIFOUCHUSI.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHOKECTB MPU OMKUCAHUU PEATbHBIX ITPOLIECCOB

U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYruX y4eOHbIX
MPEIMETOB U KYypPCOB

BeposATHOCTB CIIy4aliHOTO
COOBITHS

DJieMEeHTapHbIE COOBITHS.
Cny4daitHble COOBITHSI.
biaronpusitcTByronue
AJIEMEHTapHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITHl C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyyalinblil BBIOOD.
[IpakTuueckas padbora
«OMnbITHI

C PAaBHOBO3MOKHBIMH
AJIIEMEHTApHBIMU
COOBITHUSMUY

OcBanBaTh NOHATHS: JIEMEHTAPHOE COOBITHE,
ciiy4aifHOE€ COOBITHE KaK COBOKYITHOCTh
OJIarONpPUATCTBYIOIINX 3JIEMEHTAPHBIX COOBITUIM,
PaBHOBO3MOKHBIE DJIEMEHTAPHBIE COOBITHS.
PemiaTs 3a1aum Ha BRIUMCIIEHUE BEPOATHOCTEN
COOBITUH 1O BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITHIA
CIIy4ailHOTO OIbITA.

PemiaTs 3a1aum Ha BRIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE

C IIOMOII[bI0 KOMIIBIOTEPA.

IIpoBoANTH U N3YyYATH ONBITHI

C PaBHOBO3MOYXHBIMHU JIEMEHTAPHBIMU COOBITUSIMU
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(C UCTIOIB30BaHUEM MOHET, UTPATBLHBIX KOCTEH,
JIPYrux Mojieiel) B X07e TPaKTUUECKON padoThI

Brenenue B Teoputo rpados

HepeBo. CBolicTBa JiepeBa:
€MHCTBEHHOCTh MYTH,
CYILIECTBOBAaHHE BUCSYEU
BEPIINHBI, CBSA3b MEXKITY
YUCJIOM BEPIIMH U YUCIIOM
pebep. IlpaBuno ymMmHOXKeHUS

OcBauBaTh NOHSITHSA: JIEPEBO Kak rpad Oe3 1uKIIa,
BHCsIYasi BepIInuHa (JIKCT), BETBb JIEPEBA, MYTh

B JIEPEBE, TNAMETP JIEPEBA.

HN3yuyatrh CBOMCTBA JIEpPEBA: CYLIECTBOBAHUE BUCSYECH
BEPILUHBI, EAMHCTBEHHOCTb ITYTH MEXKIY ABYMSI
BEPILIMHAMH, CBSI3b MEXK/Ty YHUCIIOM BEPIUIUH U YUCIOM
peoep.

Pemiarb 3a1a4M Ha TOMCK U IIEPEUHCIICHUE TyTEU

B JIEPEBE, ONPEIEICHUE YUCIIa BEPIIMH WK pedep

B JiepeBe, 00X0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHEHUEM IIPABUIIA YMHOKECHHUS

CrnydaitHbie COOBITHS

[TpoTHBOIIONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeMHEeHNE U TIePECEUCHUE
coObITHil. HecoBMecTHbIE
coObITHs. Dopmyna
CJIOKEHUSI BEPOSITHOCTEH.
[IpaBuiio yMHOXKEHUSA
BEPOSTHOCTEMN.

Y ciioBHast BEpPOSITHOCTb.
HezaBucrumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NMOHSITUS: B3aUMHO MTPOTHUBOIIOJIOKHBIE
COOBITHS, OIIepaIlii HaJl COOBITHSAMH, O0BEIUHCHHE
U TiepeceueHre coObITHH, Tuarpamma Ditepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHSI.

N3yuaTh TEeopeMbl 0 BEPOSTHOCTH O0bETUHEHUS
ABYX COOBITHI ((POPMYJIBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM 9HUCJIC TEKCTOBBIE 3aa4H
Ha OTpeICIICHNE BEPOSTHOCTEH 0OBETUHCHUS U
nepecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
psIMOM, TuarpaMm Jisiepa, GopMyIIbl CIIOKEHUS
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CIIy4alHOT'O DKCIIEPUMEHTA
B BUJIE JiepeBa

BEPOSATHOCTEN.

OcBanBaTh NOHATHSA: IPABUIIO YMHOKEHUS
BEpPOSITHOCTEM, YCIIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYHAHOTO OIBITA.

N3yuarth cBolicTBa (OnpeiesieHNs) HE3aBUCUMbBIX
COOBITHI.

PemaTs 3aga4u Ha onpeeneHue U UCIIOJIb30BAHKE
HE3aBHCUMBIX COOBITUH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEH, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJb30BAaHUEM JEPEBA
CIIy4ailiHOT'O OIbITA

O06006m1eHuE,
cCHCTeMaTH3aIus 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padn1. BepostHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUH.

Pemarp 3a1aum Ha npeICTaBICHUE U ONMCAHUE
JAHHBIX C MOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTUK.
Pemartpb 3aga4uu ¢ npuMeHeHHEeM TpadoB.

Pemarthb 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTH
CITy4alfHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH.
Pemiats 3a1aum Ha HAX0XKIEHNUE BEPOSITHOCTEN
00BEIMHEHUS U NTepEeCceUEHUs COOBITUHN, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'PpaPUUIECKUX
IIPEACTABIICHUN U IEPEBA CIIY4allHOTO OMBITA.
Pematp 3aga4um Ha iepedrciicHUE KOMOMHAITUT
(d4mcia mepecTaHOBOK, YMCIIa COYSTAaHUM ),
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Ha HaXOXKJICHUE BEPOSITHOCTEN COOBITHI
C IPUMEHECHHEM KOMOMHATOPUKH, B TOM YHUCJIC
C UCTIOJIb30BaHUEM TpeyroibHuka [lackamns

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KIIACC
HaumenoBanue paznena |[Konuuectso OcCHOBHOE cozepx)aHue OCHOBHBIE BU/IbI 1€ATEIBHOCTH 00yJarOIXcs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH H3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanuu HaJl COOBITUSMH.

HezaBucumMocTtb COOBITHI

3HAHUM.

PemaTe 3a1aum Ha NpeICTaBICHUE U ONUCAHUE
JIAaHHBIX.

Pemiats 3a1aum Ha HAX0XKICHUE BEPOSITHOCTEN
00BEIMHEHUS U TTEPECEUEHUs COOBITUHN, B TOM YHUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
MPEJICTABJICHUM U JIEPEBA CIIYYAMHOTrO OIIBITA.
Pematsb 3aga4um Ha niepedrciicHUE KOMOMHAITUT
(d4mcia mepecTaHoOBOK, YKCIIa COYSTAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyroyibHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTtaHnuil. TpeyrojbHUK
[Tackans. [lpakTuueckas
pabota «Brruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOKEHUS, YIOPSIOUYCHHAS Tapa, TPolKa 00BHEKTOB,
nepecTaHoBKa, (PaKTOpUaI YHCIIa, COUETaHUE, YUCIIO
COYETAaHUM, TpeyroJbHUK Ilackas.

Pemiare 3a1aum Ha EPEUUCIICHHUE YIIOPATOUYECHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUH BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKINI
AJIEKTPOHHBIX TAOIHI»

PemiaTs 3a1aum Ha NPUMEHEHUE YHCIIA COYCTAHUN

B anreOpe (COKpalieHHOe YMHOXKEHHE, ONHOM
HrroTona).

Pemath, npuMeHsiss KOMOMHATOPHUKY, 3a7a4H

Ha BBIUYHCJICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOILIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTD

['eomeTpuueckas
BEpPOSITHOCTh. CilydailHbIN
BBIOOP TOUKH U3 (UTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IYyTH OKPY>KHOCTU

OcBauBaTh NMOHSAATHE TEOMETPUUECKON BEPOSITHOCTH.
Pemiats 3a1aum Ha HAX0XKIEHUE BEPOSITHOCTEN

B OMBITAX, MIPEACTAaBUMBIX KaK BBIOOP TOUEK

13 MHOT'OYTOJIbHUKA, KPyTa, OTpe3Ka WK AYyTH
OKPY>KHOCTH, YHCJIIOBOT'O IMTPOMEKYTKA

HcnbiTanus bepuynnu

UcneiTanue. Ycnex

u Heyaada. Cepust
WCTBITAaHUN J10 TIEPBOTO
ycnexa. Mcnbrtanus
bepnymu. BepostHocTn

COOBITUI B CEpUU MCTIBITAHUIN

bepnymu. [Ipaktnueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, DIIEMEHTAPHOE
cOOBITHE B HCTIBITAHUU (YCIIEX U HEeyada), Cepust
WCIIBITAHUM, HACTYILJIEHNE MIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHymm.

Pemars 3a1aun Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIbI CYyMMBbI
r€OMETPUYECKON ITPOTPECCHH.

PemaTe 321241 Ha HAXO0XKJICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUH UCIIBITAHUN
bepHymum, Ha HAXOXKIEHUE BEPOSATHOCTU
OIPEJIETICHHOI0 YNCIIA YCIIEXOB B CEPUU UCIIBITAHUIN
beprymnu.

M3yuarth B X01€ NPpaKTHYECKO# padoThl,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUU UCIIBITAHUN
beprymnm

CnyualiHas BeIMYMHA

CnyuaiiHas BeTM4MHa

U pacnpeneiicHue
BEPOATHOCTEM.
MaremaTuyeckoe 0XXuaHue
Y TUCIIEPCUS CIIyHYANHOU
BEIUYUHBL. [Iprumepsl
MAaTeMaTUYECKOr0 OXKUJIaHUS
KaK TEOPETHYECKOTO
CPEIHETO 3HAYCHHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILIBIO
yacToT. [Ipumenenue 3akoHa
OOJIBIITX YHCEI

OcBOUTH MOHATHUA: CITy4yaliHAsI BEJIMYNHA, 3HAUEHUE
CIIy4aliHOM BEJIMYUHBI, PaCIpeeICHUE
BEPOATHOCTEM.

N3y4yath u 00Cy:K1aTh IPUMEPHI JUCKPETHBIX

Y HEMPEPBIBHBIX CIy4alHBIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIICHUS, IPYyTHE
W3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJICTIbHBIX CITy4ailHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETBI, UTPATTLHOM KOCTH, CO CIy4aiiHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUUECKOE OXKUJIAHHUE
CIIy4YallHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHEe
3HAYCHUE, TUCTIEPCUS CIYYANHOU BEIIMYUHBI KaK
aHAJIOT TUCIIEPCUH YHCIIOBOTO Habopa.

Pemiate 3a1a4M Ha BBIYMCICHUE MATEMATUUECKOTO
0KUJIAHUS Y TUCTICPCUU JTUCKPETHOM CIIyYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIIPENEIICHUIO, B TOM
YHUCJIIE 33724, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESIMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKUJIAHUEM

Y JUCIIEpCUEN HEKOTOPBIX PaCIpeeIeHUui, B TOM
YUCJIE PACTIPEAEIIEHUS CIIy4allHOM BEIMYUHBI «9UCIIO0
YCIIEXOB» B CEPUU UCIIbITAHUM bepHyIum.
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N3yuyaThb 4acTOTy COOBITHS B TOBTOPSIOIIUXCSA
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMMTBCA C 3aKOHOM O0JIBIINX yucend (B hopme
bepnysm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
cOOBITHS OJIU3KA K €r0 BEPOSTHOCTH.

Pemars 3a1aumn Ha U3MEPEHUE BEPOSITHOCTEN

C IOMOIIBIO YACTOT.

O6cyxaaTh pOJib 3aKOHA OOJBIITHUX YUCE

B 000CHOBaHUU YaCTOTHOTO METO/Ia U3MEPEHUSI
BEPOSATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIIMX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B UBMEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIITNX YKCEN B IPUPOJIE
Y B )KU3HU YE€JIOBEKA

O0006111eHNEe, KOHTPOJIb 10 IIpencrasiieHne TaHHBIX. IIoBTOPATHL U3y4EHHOE U BHICTPAMBATH CUCTEMY
OnucarenpHasi CTaTUCTHKA. 3HAHUMU.
BeposiTHOCTB ciiydaitHOTO PewmiaTs 3a7aum Ha nNpeICTaBICHUE U ONTUCAHUE
COOBITHUS. DJIEMEHTHI JAHHBIX.
komOuHaTopuku. Cinydaitusle | PemaTh 3aga4m Ha HAXOXKJIEHUE BEPOSTHOCTEN
BEJIMYMHBI U PACHPEICTICHUS COOBITHI1, B TOM YHUCJIE B OIbITaxX
C PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU,
BEPOATHOCTEN OOBEAMHEHUS U TIEpeceyeHuUs
COOBITUH, BBIYUCIATH BEPOSATHOCTU B OIBITAX
C CEpUSIMH CITYYalHBIX UCIIBITAHUM
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepaibHBIX U pErMOHAIBHBIX MPOIEAYpPax OLEHKU KadecTBa 0Opa3oBaHUS
UCIIONb3YeTCs MepeueHb (KoAu(pUKaTOp) pacrpeeeHHbIX MO KjaccaM IMPOBEPsSeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeNbHOM MPOrpaMMBI
OCHOBHOTO 00IIIero 00pa3oBaHMs U JIEMEHTOB COJICP)KAHHS TI0 MAaTEMATHKE.

5 KUIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MporpaMmabl

Kon [IpoBepsieMble MPEeIMETHBIE PE3YJIBTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHUs
pe3yJsbTara

1 Yucia U BEIYUCICHUS
11 [lonumaTh ¥ TIpaBUIBLHO YHOTPEOJATH TEPMHHBI, CBSI3AHHBIC
' C HaTypaJbHBIMH YMCJIaMU, OOBIKHOBECHHBIMH U JICCATUIHBIMU APOOSIMH
12 CpaBHUBaTh W YHOPSAOYMBATH HATypalbHbIE YMHCIIA, CPaBHUBATH

B IIPOCTEHIITNX CITydassXx OOBIKHOBEHHBIE APOOH, TECATUYHBIE TpOoOH

CoOTHOCUTH, TOYKY Ha KOOPJIAUHATHOW (YUCIOBOM) MpAMOi
1.3 C COOTBETCTBYIOIIMM €M YKCIIOM U M300pa)kaTh HATYPAJIbHbIE YUCIIA
TOYKaMU Ha KOOPAMHATHOM (YMCIOBOI) NpIMON

BoinonHsaTe apudmeTnueckue ASMCTBUS C HATypajdbHBIMU YHCIaMH,

1.4 N
C OOBIKHOBEHHBIMH JAPOOSIMU B TIPOCTEHIITNX CIydasTX
1.5 BrInonHATE IPOBEPKY, NPUKHUJIKY PE3YIbTAaTa BEIYMCICHUI
1.6 OKpyrasTh HaTypajabHbIC YUCIIA
2 Pemenne TEKCTOBBIX 3a1a4
)1 Pemiats TekcToBBIE 3a1aun apU(PMETHIECKUM CTIOCOOOM U C TOMOIIBIO
' OpPraHMW30BAaHHOI'0 KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BApUAHTOB
Pemate 3amaum, coaep)kaliue  3aBUCMMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMYMHBI: CKOPOCTb, BpPEMS, pPACCTOSIHUE, ILI€HA, KOJIUYECTBO,

CTOUMOCTH
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2.3

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TAOJUIIBI, 0003HAYCHUS TIPH
peIICHUH 3a1a4

2.4

[Tonb30BaThCs OCHOBHBIMU E€OWHUIAMH HW3MEPEHUS: ILIEHBI, MAaCCHI,
pacCTOsIHUSl, BPEMEHU, CKOPOCTH, BBIpaXXaTb OJHU  €IUHUILIBI
BEJIMYMHBI YEPE3 IPYTHE

2.5

W3Bnekars, aHaAM3UPOBATh, OLICHUBATH uH(pOpMAIHUIO,
IOpE/ICTaBICHHYI0O B  Ta0iuile, Ha CToj04YaToll  Jauarpamme,
UHTEPIPETUPOBATh MPEICTABICHHbIE TaHHbIE, UCTIOJIb30BaTh JIAHHbIC
IpU peLIeHUH 3a7a4

HaI‘JI}I,Z[HaH reoMeTpus

3.1

[Tonb3oBaTbCsl TEOMETPUUECKUMHU TOHSTHSMU: TOYKa, IpsAMas,
OTPE30K, JIy4, YT0Jl, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT

3.2

[IpuBouTh TpUMEPHl OOBEKTOB OKPYKAIOMIETO MHPA, HMEIOIIUX
(dbopMy U3yUYEHHBIX T€OMETPUUECKUX PUTyYp

3.3

Hcnons30BaTh TEPMHUHOIOTHIO, CBSA3aHHYIO C yrjaMu: BepIIMHA
CTOPOHA; C MHOTOYT'OJIbHUKAMU: yroJl, BEpIINHA, CTOPOHA, JUArOHAalIb;
C OKPYKHOCTBIO: paiuyC, THAMETP, LIEHTP

34

N300pakaTh U3ydeHHBIE TEOMETPUUECKUE (UTYpPHI HA HETMHOBAHHOM
U KJIETYaTON OyMare ¢ ImOMOIIbIO UPKYIIS U TUHEHKH

3.5

HaXOI[I/ITB OJIMHBI  OTPE3KOB  HCIOCPCACTBCHHBIM  M3MCPCHHEM
C IIOMOIIBIO J'IHHGIZKPI, CTPOUTL OTPEC3KHU 33}18_HH0171 JAJIMHBI; CTPOUTH
OKPYXHOCTB 3aJIaHHOI'O paJgnyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBApaTa
JUISL X TIOCTPOEHHUS, BBIUUCIICHUSI IUIOLAAN U IEpUMETpa

3.7

BrruucasaTs nepumeTp U mionaab KBaapara, npsiMoyrojibHuKa, Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM 4ucie QUryp,
M300paXEHHBIX Ha KJIeT4aTon Oymare

3.8

Ilonp30BaThCsl OCHOBHBIMM MCTPHYCCKHUMHU CIAWMHUIAMH HN3MCPCHUA
JJINHBI, INIOIMAAH; BbIPAKaTbh OAHU CAWMHHUIBI BEIINYHUHBI YCPC3 APYIHUC

3.9

PacnioznaBarh mapasuienenureni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, UBMEPEHUs; HAXOIAUTh H3MEPEHUS
napasenenumnesna, kyoa

3.10

Beruucnare  o0bem  kyOa, mapauienenumnena 1o 3aJlaHHBIM
HU3MEPEHUSM, MOJIB30BAThCS CIMHUIIAMHA U3MEPEHUsI 00beMa

3.11

Pemiate HecIOXHBIE 3ala4ii Ha UBMCPCHUC IT'COMETPHUICCKHUX BCIIMYNH
B IPAKTUYICCKUX CUTYyalIUAX
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IIpoBepsieMble 3JIEMEHTBHI COAEPIKAHUS

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPIKAHNA

1

HatypanbHbie yncia v Hylb

1.1

HarypansHoe uucino. Pan HatypanbHbiX yucen. Ywucno 0. M3o00paxenHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOM (YMCIIOBOM) MPSIMO

1.2

IToaunmonnas cucrema cuucieHus. Pumckas HyMmepanus. JlecaruyHas
CUCTEMa CYUCIICHUSA

1.3

CpaBHEHHE HAaTypaJIbHBIX YHUCEN, CPABHEHHE HATYPAJbHBIX YHCEI C HYJEM.
OxpyrieHue HaTypajabHbIX YUCEI

1.4

CnoxxeHue, BBIYMTAHHME, YMHOXKEHHE W [IEJICHUE HaTypalbHbIX YHCEIL
CBOICTBO HYJISI TPU CIOXKEHNUHU, CBOWCTBA HYJIS M €AUHULIBI TPH YMHOXKEHUU.
[lepemecTuTeNnbHOE U COYETATEIIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
U YMHOXEHUS, PACTIpEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnonb3oBanue OykB i 0003HAYEHUsS HEU3BECTHOIO KOMIIOHEHTA
Y 3alUCU CBOMCTB apU(PMETUUECKUX TEUCTBUMN

1.6

Jlemurenn W KpaTHbIE 4YHMCIa, pas3liokeHWEe Ha MHOoxuTed. [Ipocteie
1 coctaBHble uncha. [Ipuznaku ngemamoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkom

1.7

CreneHb ¢ HaTypaJibHbIM IIOKa3aTesieM. 3aluch YWCIa B BHUJIE CYMMBbI
Pa3pSIAHBIX CIaraeMbIX

1.8

UucnoBoe BbIpakeHHE. BpluucieHWe 3HAYEHWM YHCIIOBBIX BBIPAXKEHUM,
MOPANOK BBIMOJHEHUS JEUCTBUU. FICmonb30BaHWE TIPU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO W COYETaTeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS
Y YMHOXEHMUS, PACIIPEICIIUTENBHOIO CBOMCTBA YMHOKECHUSA

Hpobu

2.1

IIpencraBnenne o napoOuM Kak cHnoco0e 3amUMCU  YacTH  BEJIMYUHBI.
OObIkHOBEHHBIE JIpoOu. [IpaBuibHbBIE 1 HENPABHIbHBIE JpoOU. CMelIaHHas
IpoOb, MpeACTaBlICHUE CMEIIaHHOW NpoOW B BHUJAE HENPABUWIBHOW IpoOH
U BbIJICJICHHUE LIEJIOM YacTH YKcia U3 HenmpaBUIbHOU apodu. M3o0paxeHue
JIpo0eil TOUKaMH Ha YHCIIOBOU MPSMOI

2.2

OcHoBHOe cBoicTBO apodu. Cokpaiienue npobdeil. [lpuBenenue apobu
K HOBOMY 3HameHarento. CpaBHeHUE ApoOeit

2.3

CrnosxeHue U BeIYUTaHUE ApoOeid. Y MHOKEHHE U JIeIeHnEe Apo0Oeii, B3BaUMHO-
oOparnble Apoou. HaxoxaeHre 4acTu 1eiaoro U Uesaoro no ero 4acTu

2.4

Hecarnunas 3anuchk apoOei. [IpencrapieHne AeCATHYHOM APOOH B BHJIC
OOBIKHOBEHHOU. M300paskeHre NeCATUYHBIX APOOEH TOUKaMU Ha YKMCIOBOMN
npsimoii. CpaBHEHHUE NECATUYHBIX IpOOei
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2.5

Apudmernueckue JEUCTBUS C JECATUYHBIMU JIpo0siMu. OKpyriieHHe
JNECATUYHBIX Jpo0ei

Pemenune TeKCTOBEBIX 3a/1a4

3.1

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CTIOCOOOM

3.2

Pemenue nmornueckux 3amad. Permenue 3amau nepebopoM BceX BO3MOXKHBIX
BapHaHTOB. Vcroap30BaHue NP PEIICHUH 3a/1a4 TabJIUIl U CXEM

3.3

Pemenne 3amay, copepKamux 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYMHBI:
CKOPOCTb, BPEMs, PAacCTOSHMUE, LIEHY, KOJIUYECTBO, CTOMMOCTh. EIMHUIIBI
U3MEpEHUs: MacChl, 00beMa, LIeHbI, PACCTOSTHUS, BpeMEHHU, CKOpOoCcTH. CBA3b
MEXKy €IMHULIAMHU U3MEPEHHMS KAKI0M BEJIMYMHBI

34

Perienrie OCHOBHBIX 3a/1a4 Ha IpoOH

3.5

[IpencraBnenue TaHHBIX B BHUjIE TaOJMII, CTOIOYATHIX JHArpaMM

Harnsanas reomerpus

4.1

Harnsnaeie mpenctaBiaeHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsSMas,
OTpE30K, JIy4, YroJj, JIOMaHas, MHOTOYTOJbHHUK, OKPYKHOCTb, KPyT. YTOIL
IIpsamoi1, OCTPBIIA, TYIIOW U Pa3BEPHYTHIN YIJIbI

4.2

JnvHa oTpe3ka, METpHUUECKUE EIMHULIBI ITMHBL. [[11MHa TOMaHOH, IEPUMETP
MHOTOYIOJIbHHKA. M3MepeHne M TOCTPOEHHE YIJIOB C  IOMOIIBIO
TpPaHCIOPTHPA

4.3

Harnsansle npencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOI'OYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJPAaT, TPEYTOJbHUK; O PAaBEHCTBE (PUTyp

4.4

N3o00paxenue ¢uryp, B ToM uuciae Ha kierdatoi Oymare. Iloctpoenue
KOHpUTYypanuii M3 YacTe MNpsAMoM, OKPYKHOCTH Ha HEJIWHOBAHHOU
u Kkieryatod Oymare. Vcmomb3oBaHWE CBOWMCTB CTOPOH U YIJIOB
MpSAMOYTOJIbHUKA, KBAaIpara

4.5

[Inomans NOpAMOYroJIbBHUKA W MHOTOYTOJIBHUKOB,  COCTAaBJIEHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM YHCIe (Uryp, n300pakeHHbIX Ha KJIETYaTOU
Oymare. EnvHULIBI U3MEPEHUs TUIO0IIAIU

4.6

Harnsansie IPEICTaBICHUS 0 IPOCTPAaHCTBEHHBIX durypax:
IOpSIMOYTOJIbHBIM TMapajuiesnienunesn, Ky0, MHOrorpaHHuku. M3oOpakeHue
MPOCTEHIINX MHOTOIPaHHUKOB. Pa3BepTku Ky0a W mapasuieNenurena.
Coznanue mMojeneil MHOTOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IIACTHIIMHA
U JPYTUX MaTepHUaioB)

4.7

OO0BeM TPSIMOYTOJIBHOrO Mapajiielienuiena, Kyoa. EXMHHMIBI M3MEpeHUS
o0beMa
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6 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHUs
pe3yabTara
1 Yucna v BBIYUCIICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TMUHBIMHU BUIAMH YU CEI
1.1 U criocobamMu uX 3alucH, NEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHOU
(GopMBI 3aIKCH YUCIIA K IPYToi
12 CpaBHUBaTh M YHOPSAOYMBATH IEJible 4YHKCIa, OOBIKHOBEHHBIE
' U JICCSITUYHBIC POOH, CPABHUBATH YHCIIA OJTHOTO M Pa3HBIX 3HAKOB
BeimonusaTh, coudeTras  yCTHbIE U NUCBMEHHBIE  IMPUEMBI,
13 apugMeTHUYeCKrue JCUCTBHUS C HATypalbHBIMU M LEJIbIMH YHUCIAMH,
' OOBIKHOBEHHBIMU U JCCATUYHBIMH JIPOOSMH, TOJIOKUTEIHHBIMU
Y OTPULIATEIIbHBIMU YUCIAMU
BpunciaTh 3HaUEHUS! YUCIOBBIX BBIPAKEHUW, BBIIOIHATh MTPUKUAKY
14 U OIIEHKY pe3yJbTaTa BBIYUCIICHHM, BBITIOJHATH MPeoOpa3zoBaHUS
' YUCJIOBBIX BBIPAXEHUNW HAa OCHOBE CBOMCTB apu(METHUECKUX
JEUCTBUU
15 OkpyrasTe 1enble Yuciia W JeCATUYHBIE JApoOU, HAXOIUTh
' MPUOITUKEHUS YUCET
CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSMOI C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M M300pakaTh YUCJIa TOYKAMH Ha KOOPIAWHATHOW TIPSIMO,
HaxXOJIUTh MOJYJb YUCIA
17 CoOTHOCUTH, TOYKY B NPSIMOYIrOJIBHOM CHCTEME KOOpJIMHAT
' C KOOpJIMHATAMH 3TOH TOYKH
18 OkpyrasTe LeTble YuciIa U JECATUYHBIE JApoOH, HaXOAWUTh
' NpUOTIKEHUS YHCET
2 UucnoBble 1 OYKBEHHbBIE BIPAYKEHUS
[Tonumate U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3AMUCHIO CTECTICHU
2.1 YuCia, HAXOAWTh KBaApaT M KyO 4YHWCIA, BBIYKHCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUM, COACPKAIINX CTECIICHU
29 [Tonb30BaThCsl IpU3HAKAMU JAEIIUMOCTH, PACKIIAIbIBaTh HATypaIbHbIC
' YyHucia Ha MIPOCThIe MHOKUTENN
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2.3

[Tonp3oBaThCs MacITabOM, COCTABIIATH MPONOPLUUN U OTHOLIEHUS

2.4

Ucnons3oBaTh OyKBBI Il  OOO3HAYEHUSI 4YHCEN TMPU  3aMUCH
MaTeMaTUYECKUX BBIPAKEHHM, COCTaBISATh OYKBEHHBIC BBIPaKEHUS
U (hOpMYyIIbl, HAXOIUTh 3HAUYCHUSI OYKBEHHBIX BBIPAKCHUI

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 3a7a4

3.1

Pemmars MHOTOITIarOBBIC TEKCTOBBIC 331a49M APHU(PMETHUSCKIM CITOCOOOM

3.2

Pemiate 3aa4u, CBA3AHHBIC C OTHOIICHUEM, IIPOIOPIUOHAILHOCTBIO
BCJIMYMWH, NIPOLOCHTAMMH, pPCIIaTb TPpU OCHOBHBLIC 3a/la4M Ha I[pO6I/I
" IPOLCHTLI

3.3

Pemare  3amayu, coaepikale  3aBUCHUMOCTH,  CBSA3BIBAIOLLKE
BEJIMYUHBI: CKOPOCTb, BpEMsl, pPACCTOSHHE, LEHY, KOJINYECTBO,
CTOMMOCTb, TPOM3BOAUTEIHHOCTD, BpeMsi, 00beM pabOThl, HCIIONb3Ys
apudmMeTnyecKkue JEHCTBHUS, OICHKY, NPUKHIKY; TOJB30BaTHCS
€AMHULIAMHU U3MEPEHHS COOTBETCTBYIOINX BEJINYNH

3.4

CocTaBisITh 6YKBCHHBI€ BbIPAKCHHUA 110 YCJIOBHUIO 3a1da4U

3.5

W3pnekarp  uHpOpMaIMIO,  NPEACTaBICHHYHO B Ta0iuIax,
HAa  JUHEHHOW, CTOjAOYaToil  WMIM  KpYroBOM  JHarpaMmax,
WHTEPIPETUPOBATh NIPEACTABICHHBIEC JAHHBIE, UCIIOJIB30BATh TaHHBIC
IIPU PELICHUH 3a]1a4

3.6

[IpeacraBnsate wuHOpPMALUIO € TOMOIIBIO TaOJUIl, JIMHEHHOM
U CTOJOYATOMN Ararpamm

Harnsnnasa reomerpus

4.1

[IpuBoauTh mpUMepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HMEIOIINUX
(dopMy M3yUdE€HHBIX T€OMETPHUECKUX IIOCKHUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U1 CHMMETPHYHBIX (HUTYD

4.2

N300paxkaTh C MOMOIIBKO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
Ha HEJIVMHOBAHHOW M KJIETYAaTO OyMare u3y4eHHbIE IUIOCKHE
reoMeTpudeckrue GUrypbl 1 KOHQUTrypauuu, CAMMETPUYHBIE (PUTYpBI

4.3

[lonb30BaThCs TEOMETPUYECKHUMU MOHSATUSMH: PABEHCTBO (QUryp,
CUMMETPHUS; WCIIOJIb30BATh TEPMHHOJIOTHIO, CBSI3AHHYIO
C CUMMETPHEN: OCb CUMMETPHH, LIEHTP CHMMETPUU

4.4

Haxonuts BEIMUMHBI YIJI0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOWUTH YIUIBI 3aJaHHOW BEJIMYMHBI, IOJIB30BATHCS NPHU PELICHUU
3a71a4 TPaJlyCHOM MEPOU YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN,
IIPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI

114



DenepanbHast pabodas mporpamma | MatemaTnka. 5—9 kiacce (0a30Bblil yPOBCHB)

4.5

Breraucaars JJINHY HOMaHOﬁ, IIEpuMcETp MHOT'OYT'OJIbHHKA,
IIOJIL30BATLCA CAWMHHUIAMU HU3MCPCHHA JJIMHBI, BbIPpAKATbhb OJHHU
CAWMHHUIBI U3MCPCHUA AJIMHBI YCPC3 APYTIUC

4.6

Haxonute, UCIIONIB3YsI UEPTEHKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITYTH Ha KBa{PATHOU CETKE

4.7

Boraucnsats mnomanas Guryp, coCTaBiICHHBIX U3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSIMOYTOJIHHUKH, HA PaBHBIC (UTYPHI,
JNOCTpauBaHUE 10 TNPSMOYIOJIbHUKA, TIOJb30BaThCSI OCHOBHBIMU
€OAUHUIAMHU H3MEPECHUsS IUIOMIAAM, BBIpaXaTh OIHU E€IUHHIbI
V3MEPEHHUS TUIONIAAU Yepe3 Apyrue

4.8

PacniozHaBath Ha MoOAENAX M HM300paXEHUSAX NUpPaMHUAY, KOHYC,
UWIMHAP, HCIONb30BaTh TEPMHUHOJIOIMIO: BEPIIMHA, peOpO, I'PaHb,
OCHOBaHUE, pa3BepTKa

4.9

N3006pakaTs Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN TTapaijIeIeTTUIIC]T

4.10

Bbruncnare 00beM  NpSAMOYroJIbHOIO —Mapajuleienuiena, Kyoa,
MOJIb30BaThCSl OCHOBHBIMU €AMHHUIIAMH U3MEPEHUS 00beMa

4.11

Pemarr HecnoXHEBIC 3aa9Y1 Ha HaXOXICHHUC TI'COMCTPUYCCKHX
BCIIMYHH B ITPAKTUYCCKUX CUTYyallUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS
1 HarypanbHbie uncna
Apudmernueckue AEHCTBHS ¢ MHOTO3HAUHBIMU HATypajJbHBIMU YHCIIAMHU.
11 YucaoBble BbIpAXKEHUS, MOPSAJOK JEHCTBUI, HCHOIb30BAaHUE CKOOOK.
' Hcnonp30BaHUE NpU BBIYMCICHUSX EPEMECTUTEIBHOIO U COYETATENBHOTO
CBOJCTB CJIOKEHHS U YMHOYKEHUSI, paCpeIEUTEILHOIO CBOMCTBA YMHOKEHUS
1.2 OxpyrieHue HaTypaabHbIX YUCEI
13 JlenuTtenu u KpaTHbIE YHCIIA, HAUOOIBIINN OOLIUI NETUTENh U HAMMEHBLIEE
' obuiee kpatHoe. J[eTMMOCTh CyMMBI U TPOU3BEACHUS
1.4 Jlenenue ¢ octaTkoM
2 Hpobu
)1 OObIKHOBEHHAs! JpoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue IpoOei.
' CpaBHeHUe U ynopsiiouuBaHue a1pooei
29 Pemenue 3a1ay Ha HAXOXAEHUE YaCTH OT LEJIOT0 M LEJIOro MO €ro YacTu.
' JpoOHOEe 4nciIo Kak pe3ybTaT IeIeHHs
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2.3

[IpencraBnenue JecATUYHOW JpoOM B BUJAE OOBIKHOBEHHOM JIpoOu
1 BO3MOKHOCTD IPEJICTABICHHS 0OBIKHOBEHHOW IPOOU B BUJIC ICCATUIHOM

2.4

JlecsatuuHble ApoOM MW METpUYEcKas cUCTeMa Mep. ApupMETHYECKHEC
JCHCTBHSI M YHWCIIOBBIC BBIPAKEHUS C OOBIKHOBCHHBIMH M JICCATUYHBIMHU
Jpo0sIMU

2.5

OtHomienue. JleneHue B JaHHOM OTHOIIEHUW. Maciitad, Nponopius.
IIpruMmeHenune mponopLuui NMpy pEeUICHUH 3a1a4

2.6

ITonsiTue mpoueHTa. BeluucieHne NpoOUEHTa OT BEJIWYUHBI U BEJIMYHUHBI
10 €€ MPOIICHTY. BhIpakeHne mpoIeHTOB AECATUIHBIME Ipo0siMu. Pemenue
3a/1a4 Ha [IPOLEHTHI. BhIpakeHne OTHOLLIEHUSI BEJIMYUH B IIPOLIEHTAX

[TonoxureabHbIC U OTpULATCIbHBIC YKUCJIa

3.1

IlonoxurenpHble U OTpULATENbHBIE uyncia. Llenble yncna. Mogynp uucna,
reoMeTpuyecKkasl HHTEprpeTrauus Monyis uyucia. W3oOpaxeHue uwucen
Ha KOOpAMHATHOU MpsiMoi. YuciaoBsle mpoMeKyTKU. CpaBHEHHE YHACET

3.2

ApudpmMernyeckre IEHUCTBUA C TOJOXKUTEIBbHBIMU M OTPULIATEIbHBIMU
qucIaMu

3.3

[IpssmoyrosibHasE cUCTeMa KOOPAWHAT Ha TUIOCKOCTH. KoopamHATHI TOYKH
Ha IUIOCKOCTH, abcumcca W opauHara. lloctpoenwe Touek u  GuUryp
Ha KOOPJIMHATHOM TNIOCKOCTH

bykBeHHBIE BBIpaKECHUS

4.1

[Ipumenenne OykB 1  3alUCH  MAaTEMaTUYECKHX  BBIPAKCHUH
u npemioxeHud. CpoicTBa apudmernueckux JeHCTBUU. bBykBeHHbIE
BBIPAKCHUS Y YUCIIOBBIE IIOJICTAHOBKH. byKBEHHbBIE PaBEHCTBA, HAXOXKICHUE
HENU3BECTHOI'O KOMITOHEHTA

4.2

®opmynel, GOpPMYIBI TIEPUMETPA W TUIOMIAAN TPSIMOYTOJIbHUKA, KBaApaTa,
o0beMa mapasjenenurena u Kyoa

Pemenne TekCTOBEBIX 3a/1a4

5.1

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETUUECKUM CIIOCOOOM

5.2

Pemenue nornueckux 3anad. Permenue 3amay nepedbopoM BceX BO3MOXKHBIX
BAPUAHTOB

53

Pemenne 3amau, coaepkaliMx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYHUHBI:
CKOpOCTb, BpEMs, pPacCTOSHUE, I[I€HA, KOJHUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEILHOCTD, BpeMsl, 00beM paboThl. EMWHHITBI H3MEPEHUS: MacChl,
CTOMMOCTH, PACCTOSIHUSI, BPEMEHU, CKOPOCTH. CBA3b MEXIY €IUHUIIAMU
W3MEPEHUS KaXI0W BEJTUYUHBI

116



DenepanbHast pabodas mporpamma | MatemaTnka. 5—9 kiacce (0a30Bblil yPOBCHB)

Pemenue 3a1a4, CBSA3aHHBIX C OTHOIICHHUCEM, IIPOIIOPHUOHAJIBHOCTBIO

5.4
BEJIMYHWH, TPOIICHTaMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha APOOU M MPOIIEHTHI
55 Onenka U TpPUKHIKA, OKpyrieHue pesynbrata. CocTaBieHHe OyKBEHHBIX
' BBIPQKCHUI 10 YCIIOBHUIO 3a/1a4H.
56 [IpencraBneHre NaHHBIX C MOMOINIbIO TaOmuil u AuarpamMm. CromOuaTsie
' auarpamMmbl. YTeHUE KPyroBbIX AHarpaMmm
6 Harnsannas reometpust
6.1 Touka, mnpsmas, OTpe30K, Jyd, Yrojd, JIOMaHas, MHOTOYIOJIbHUK,
' YETHIPEXYTOJBHUK, TPEYTOJILHUK, OKPYKHOCTh, KPYT
6.0 B3aunmHoe pacnosoxeHue IBYyX MNPsSMBIX Ha IJIOCKOCTH, IapajulejibHbIE
' psIMbIE, IEPIEHAUKYISPHBIE MTPSIMBbIE
6.3 W3mepeHne paccTOSHUNA: MEXAy ABYMsS TOUKAMM, OT TOYKH JO MPSMOIA,
' JUIMHA MaplIpyTa Ha KBaJpaTHOM CETKe
6.4 | l3MmepeHue ¥ NOCTPOEHUE YIIIOB C MOMOUIBIO TPAHCIOPTUPA
6.5 Buasl TpeyroJbHUKOB: OCTPOYTOJIBHBIN, MPSAMOYIOJbHBIN, TYINOYTOJIbHBIN,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUN
6.6 YetpipexyroiapbHUK. [IpsSIMOYTrONbHHMK, KBaJpaT: HCIOJIB30BAaHUE CBOICTB
' CTOPOH, YIJIOB, THarOHaJICH
N300paxkeHne reoMerpuueckux (Uryp Ha HEIMHOBaHHOW Oymare
6.7 |Cc WHCINONb30BAHWEM LIHUPKYJS, JHUHEWKH, YTOJbHHMKA, TPaHCIOPTHUpA.
[TocTpoeHus Ha kjeT4aTol Oymare
6.8 | IlepumeTp MHOrOYroJbHUKA
[lonstue  mmomaaun  GUTYpbl, EOUHUIBI  U3MEPEHUS  TUIOLIAIM.
6.9 | IIpubnmxeHHoe U3MepeHue iomanM Guryp, B TOM 4HCIe Ha KBaIpaTHOU
CETKe
6.10 | [IpubmmxkeHHOE U3MEPEHUE ITTMHBI OKPYKHOCTH, IJIOLIAHN Kpyra
6.11 Cummerpusi:  UeHTpalibHasg, oceBasi W 3epkaibHas. [loctpoeHue
' CUMMETPHUYHBIX (DUTYD
Harnsgasie IPECTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiesienumes, Kyo, npusma, nupaMmua, KOHyc, HMIUHAP, map U cdepa.
6.12 N3o00paxkxenne  mpocTtpaHcTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BepToK
' MHOTOTPAaHHUKOB,  HOWIMHApa ©  KoHyca. Co3maHme — Mopeneu
MPOCTPAHCTBEHHBIX (DUTyp (M3 Oymaru, MpOBOJIOKH, TUIACTUIIUHA U IPYTUX
MaTepHaioB)
6.13 [Tonsitue oobema, eqUHUIBI U3MepeHus oobemMa. OObeM TPSIMOYTOJIBLHOTO

napajuienenumena, kyoa
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7 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
NPOrpaMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHUs
pe3yJsbTara
1 Yucna v BBIUUCIIEHUS
11 BoinonHsTe, couyeras  yCTHbIE UM NHUCbMEHHBIE  IPHUEMBI,
' apumeTHdecKkre JeHCTBUS C PallMOHATIBHBIMU YHCIIAMU
HaxoauTe ~ 3HaueHUsT  YUCIOBBIX  BBIPAKEHUW,  MPUMEHATH
1.2 pa3zHooOpa3Hble CIOCOOBI U MPUEMbI BEIUMCIICHUS 3HAUEHUI IPOOHBIX
BBIPAXXEHUH, COJIEPIKAIMX OOBIKHOBEHHBIE U JIECATUYHBIE I1po0U
[lepexomuTs OT oOmHOM QOpPMBI 3amUCH YHCE K JIPYyrou
13 (mpeoOpa3oBbIBaTh  JICCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATHYHYIO, B YAacCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO JIPpOOBb)
1.4 CpaBHUBATH U YNOPSAOYUBATH PAlMOHATIBHBIE YUCIA
1.5 OxpyrasTe yucna
BhINONHATh TPUKUIKY U OLEHKY pe3yJjbTaTa BBIYMCICHHUM, OLEHKY
1.6 3HAQYEHUM  YUCJIOBBIX  BBIPAKECHUW.  BBIIONHATH  ACHCTBUA
CO CTEMEHSMHU C HAaTypaJbHBIMU MTOKa3aTeIsIMU
17 [IpyMeHsATh TNPU3HAKK JAETUMOCTH, Pa3JIO)KEHHE HAa MHOXKUTENIN
' HATypaJIbHbIX YUCEN
Pematp IIPAKTUKO-OPUEHTUPOBAHHbBIE 3a]a4H, CBSI3aHHbIE
C OTHOUIEHHWEM  BEJIMYMH, MPONOPLHOHAIBHOCTBIO  BEJIMYMH,
1.8 NpOLICHTAMHU, HWHTEPHPETHUPOBATh PE3YyJbTAThl PEIICHHUS 3a7ad
C  y4eTOM  OrpaHMYEHHUH,  CBS3aHHBIX CO  CBOWCTBaMH
paccMaTpUBaEMBbIX 0ObEKTOB
2 AnreOpanuecKkue BhIpaXKEHUs
)1 Hcnonb3oBaTh alreOpandyecKkyr0 TEPMHHOJIOTUIO U CHUMBOJIUKY,
' IPUMEHATH €€ B IPOLIEcCe OCBOEHUS y4EOHOro MaTepuaa
59 HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAXEHUW TIpU  3aJaHHBIX
' 3HAYEHHUSIX TEPEMEHHBIX
)3 BoinonHsate mpeoOpa3oBaHUs ULENOr0 BBIPAKEHHS B MHOIOYJIEH

IMPUBCACHUEM HO)106HBIX CJIara€MhIX, paCKpbITHEM CKOOOK
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2.4

BrInonHATE YMHOXEHHE OHOYJIEHA Ha MHOIOWIEH U MHOIOWICHA
Ha MHOTOWJIEH, MPUMEHATh (OpMYJbl KBajJpaTa CyMMbl M KBaJpara
pa3HOCTH

2.5

OcymiecTBIsATh Pa3I0KeHUE MHOTOWIEHOB HA MHOYKHUTEINHN C IOMOIIBIO
BBIHECEHHS 32 CKOOKU OOIIET0 MHOYKHUTEINSI, TPYINITUPOBKHU CIaraeMbiX,
npuMeHeHus: HOPMYJIT COKPAIIEHHOTO YMHOXKEHUS

2.6

HpI/IMeH}ITB HpeO6p330BaHI/I$I MHOTI'OYJICHOB VI PCHICHUA PAa3JIMYHBIX
3aa4 U3 MarTCMaTuKu, CMCKHBIX IIPCIAMCTOB, U3 peaanoﬁ IIPpaKTUKH

2.7

Hcronp30BaTh CBOMCTBA CTEIEHEM C HATypajbHBIMU [OKa3aTeIsIMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

VYpaBHEHUSs U HEpaBEHCTBA

3.1

Pemare nMHEViHBIE ypaBHEHHs C OJHOW IIEPEMEHHOW, ITPUMEHSS
IIpaBuJja MEPEXoaa OT UCXOJHOIO YPAaBHEHMS K PAaBHOCWIBHOMY E€MY.
[IpoBepATh, ABISETCA U YUCIO KOPHEM YPaBHEHUS

3.2

[Ipumensaty rpaduueckue METOIbI NpPU PEIICHUH JMHEHHBIX
YPaBHEHUN U UX CUCTEM

3.3

[TonOupaTh mpuMepsI Map YUCed, SIBISIONUXCS PEeIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU

34

Crpoutb B KOOPAMHATHOW MJIOCKOCTU TpaUK JTMHEHHOTO YpaBHEHUS
C IIByMS TIEpEMEHHBIMU; TMOJIB3YAICh TpaUKOM, PUBOIUTH IPUMEPHI
peuieHus ypaBHEHUS

3.5

Pematp cucTeMbl ABYX TMHEUHBIX YPABHEHUHN C IBYMsI [IEPEMEHHBIMU,
B TOM 4HCJIE TpapUUECKU

3.6

CocTaBasTh M pelIaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUI 10 YCIIOBUIO 33a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1ayy MOJyYEHHBIN Pe3yabTaT

Koopaunate! u rpaduku. OyHKIIH

4.1

I/I306pa>1<aTL Ha KOOpHHHaTHOﬁ prIMOﬁ TOYKH, COOTBCTCTBYIOIIHC
3alaHHbIM KOOpAWHAaTaM, JIydHd, OTPC3KH, HHTCPBAJbI, 3allMCbhIBATb
YHCJIOBBIC ITPOMCIKYTKH HA a.nre6pa1/1qec1<0M SA3BIKE

4.2

OtmeyaTth B KOOPJAMHATHOW IUIOCKOCTH TOYKM TIO 3aJaHHBIM
KOOpJIMHATAM

4.3

Crpoutb rpaduku auHeHbIX QyHKIUHA. CTpouTh rpaduk QyHKUIUU
y = [x]
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4.4

OnuceiBaTh ¢ MOMOIIBIO (PYHKUIHN H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pPACCTOSHHE, ILIEHY, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOAUTEIBLHOCTD, BPEMsI, 00bEM pabOThI

4.5

HaxoauTe 3HaueHHne (PYHKIIMHU 110 3HAYEHHIO €€ apryMEHTa

4.6

[Tonumate rpaduueckuil crnoco0 TMPEACTABICHUS U  aHalu3a
uH(OpMaNMK, W3BJICKATh W HHTEPIPETUPOBATH WHOOPMAITUIO
U3 rpauKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEMN

BeposiTHOCTB U cTaTucTHKa

5.1

Uwurars uaopmaIuio, MpeacTaBICHHYIO B TaOMUIaX, Ha JUarpaMMax,
NPEJICTaBIIATh JaHHbIC B BHJE TaOJMI, CTPOUTh JHATrPAMMBI
(cronbukoBbIe (CTOMOYATHIE) M KPYT'OBBIE) IT0 MAaCCHBAM 3HAYCHUN

5.2

OnuceiBaTh M HHTCPIPETUPOBATL PCAJIbHBIC YHMCIIOBBIC JIaHHBIC,
MpCaACTaBJICHHLIC B Ta6JIHIIaX, Ha Juarpammax, Fpa(i)I/IKaX

53

Hcnonp3oBaTh A7 ONMCAaHUS  JIaHHBIX  CTATUCTUYECKHE
XapaKTepUCTUKU: CpeAHee apupMeTHyecKoe, MeuaHa, Hanbobliee
Y HauMEHBbIIIEE 3HAYEHUs, pa3Max

5.4

HNmets npeacTaBieHue o CIy4aliHON U3MEHYMBOCTH Ha ITPUMEPAX 1IEH,
GU3MYECKUX BEJIMYUH, AaHTPOIIOMETPUYECKUX JIaHHBIX, HUMETh
MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomerpus

6.1

Pacno3naBath M3ydeHHbIE T€OMETpUUECKHE (UTYPBI, ONPEAETATh UX
B3aMMHOE PACMOJIO)KEHUE, M300pa)kaTh TeOMETpUYECKue QUryphl,
BBINIOJHATh YEPTEXHU 110 YCIOBHIO 3adadd. M3MepsATh JMHEHHbIE
Y YIJIOBBIE BEIMYMHBL. Pemiare 3a7aun Ha BBIYMCICHUE JUIMH OTPE3KOB
Y BEJIMYHH YIJIOB

6.2

Jlenath rpyOyr0 OIIEHKY JMHEWHBIX U YIJIOBBIX BEJIUYHH MPEIMETOB
B pEaJIbHOM >KU3HHU, PAa3MEPOB MPUPOJHBIX OO0BEKTOB. Paznuuarh
pa3Mepsl 3TUX OOBEKTOB IO MOPSAAKY BETUUHHBI

6.3

CTpOI/ITI) YCPTCKU K TCOMCTPUICCKUM 3alavdaM

6.4

ITonbs30BaTbCsA NPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh
IPU3HAKH U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB ITPH PELLICHUH
3a1a4

6.5

[IpoBOOMTE  JIOTMYECKHE  PACCYyXKIEHUS C  HCIOJIb30BAHHEM
T€OMETPUUYECKUX TEOPEM

6.6

[Tonb3oBaTbCs IPU3HAKAMHU paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IPOBEICHHOW K THIIOTECHY3€E
NPSAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIIEHUU TEOMETPUUECKUX 3a1au
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6.7

OnpenensaTe napauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbHIE
oOpa3yeT ¢ HUMHU cekyias. Onpeaensits NapauieIbHOCTh MPSMBIX
C IOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPAMOM 10 TOUEK
JIPpYrou npsiMoun

6.8

Pemrare 3amaun Ha KireTyaTtoi Oymare

6.9

[IpoBOAWTE BBIYMCIACHUS UM HAXOJIUTh YHUCJIOBbIE U OYKBEHHBIC
3HAQYEHMS YIJIOB B TE€OMETPUUYECKUX 3aJadyax C HCMHOJIb30BAHUEM
CYMMBI YIJIOB TPEYTrOJIbHMUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU TMEPECEUCHUM JIBYX IMapajuIeIbHbIX MPSMbIX
cekyueu. Pemare npakTrdeckue 3a1a4i Ha HaAXOXKJICHUE YIJIOB

6.10

Brnagetp 1NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpenessTh OHCCEKTPUCY YyIJla U CEPEeIUHHBIA MEePHeHAUKYIAP
K OTPE3KY KaKk T€OMETPUYECKHE MECTA TOUEK

6.11

@opMynIMpOBaTh ONPEIACICHUsT OKPYXKHOCTM M Kpyra, XOpAbl
U JHaMeTpa OKPYKHOCTH, IIOJIb30BAaThCS HMX CBOMCTBAMHU. YMETh
IIPUMEHSTH 3TU CBOMCTBA NPU PEIICHUU 3a/1a4

6.12

Bnanerp moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH,
yMETh HaxoAuTh €€ LeHTp. [lomp3oBarbes (hakTamMum O TOM, YTO
OMCCEKTPUCHI YIJOB TPEYrOJbHUKA MEPECEKaloTCsl B OJHOM TOYKeE,
U O TOM, YTO CEpEOUHHBIE TMEPHEeHAUKYIAPbl K CTOpPOHaM
TPEYroJIbHUKA MIEPECEKAOTCS B OHON TOYKE

6.13

Brnaners mnoHsTHEM KacaTenbHOM K OKPYXKHOCTH, MOJIb30BATHCA
TEOPEMOM O TMEPHEHIUKYISIPHOCTH KacaTeIbHOW M pajauyca,
IIPOBEJEHHOr 0 K TOUKE KaCaHUs

6.14

ITonp30BaThCs HpOCTCﬁIHHMPI recoMCTpUYCCKMMHN HEPABCHCTBAMMU,
ITIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPHUYECKHE IMOCTPOEHUS C MOMOIIBIO
HUPKYJIA U JTUHEHKH

IIpoBepsiemble 3JIEeMEHTBbI CONEPKAHMS

Kon [IpoBepsieMBlil AIEMEHT COACPKAHUS
1 Uucna v BeIUKUCIEHUSA
Jpobu OOBIKHOBEHHBIE U AECATHUYHBIC, IEPEXO] OT OAHOU (HOPMBI 3alUCH
1.1 npobeit k apyrou. lloHaTHe parmoHAILHOTO YHCIA, 3alKCh, CPaBHEHUE,

YIOPAA0OYUBAHUC PAIMOHAIIbHBIX YU CCIT
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ApudmMernyeckre ACUCTBUS C pallMOHAJIbHBIMHU 4yuciaaMH. Pemenue 3amay

1.2 .
U3 peaJbHON MPAKTUKYU Ha YacTH, Ha IpoOH
13 CreneHb ¢ HaTypajJbHBIM IIOKa3aTENEM: ONpEIENIeHHEe, MpeoOpa3oBaHue
' BBIPAYKEHUI HA OCHOBE OIPEJIENICHUS, 3aIUCh OONBIINX YHCEI
14 [IpoueHThl, 3auCh MPOLIEHTOB B BUJE APOOU M ApOOH B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 33/1a4u HA NPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEAIbHON MPAKTUKU
15 [IpumeHeHne TPHU3HAKOB JIETMMOCTH, PA3IOKEHHE Ha MHOXKUTEIU
' HaTypaJbHBIX YHCEl
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hcie Tmpsmas U oOpaTHas
' MPONOPLUHUOHAJTILHOCTH
2 Anrebpandeckue BbIpaKeHUS
71 IlepeMeHHBIE, YMCI0BOE 3HAUEHUE BBIPAKECHUS C IEPEMEHHOM. JlonycTUMBIE
' 3HAYEHUS IEPEMEHHBIX
)9 [IpencraBienre 3aBUCUMOCTH MEXKIY BETUYMHAMU B BHUAEC (POPMYIIBI.
' Beraucnenus mo ¢popmyinam
53 [IpeoOpazoBanue OyKBEHHBIX BBIPQKEHUH, TOXJAECTBEHHO paBHBIC
' BBIpKEHUS
2.4 CBoiicTBa CTENEHH C HATYypaJIbHBIM MMOKa3aTelIeM
)5 OpHounensl 1 MHOrowieHbl. Ctenenb MHOrowieHa. CliojkeHne, BHIYUTaHue,
' YMHOXXEHUE MHOTOYJICHOB
@opMylibl  COKpPAILIEHHOI'O YMHOMKEHHMsSI: KBaJpaT CYMMbl M KBajapaT
2.6 pasHoctu. Dopmyna pa3HOCTH KBaapartoB. Pa3noKeHHWe MHOIrO4JIEHOB
Ha MHOXXHUTEIN
3 VYpaBHeHus
31 VYpaBHeHUE, KOpEHb YypaBHEHHUs, IpaBWia NpPeoOpa3oBaHUsl YpaBHEHUS,
' PaBHOCHJILHOCTb YPaBHEHUI
39 JluHeiHOe ypaBHEHME C OJIHOW NEPEMEHHOM, YHCIIO KOPHEN JIMHEMHOIO
' YPaBHEHMS, PELICHUE JIMHEWHBIX YPAaBHEHU
33 CocraBieHue ypaBHEHHI MO YCIOBUIO 3a7aud. PerieHne TeKCTOBBIX 3a1ad
' C MOMOIIIBIO YPaBHEHHI
3.4 | JluneitHoe ypaBHEHHE C IByMs MEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JIMHEHMHBIX YpaBHEHUW C JBYMsl MEpEeMEHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHUN CrIOCOOOM 10IcTaHOBKH. [IpuMepsI pelieHrs TeKCTOBBIX

3a71a4 C MOMOUIBIO CUCTEM YPABHEHUH
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4 Koopnunats! u rpaduku. OyHKIIH
4.1 KoopannaTa TOYKM Ha IpsAMON
49 YucnoBele TpoMexyTKu. PaccTosiHue Mex 1y AByMsI TOYKaMU KOOPIHUHATHON
' PSIMOA
43 [IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. AGciucca v opJuHaTa
' TOYKHU Ha KOOPAMHATHOW IJIOCKOCTH
44 [Tpumeps rpadukoB, 3amanHbX Gopmynamu. UteHne rpadmkoB peabHBIX
' 3aBUCHMOCTEH
4.5 | Iounsarue ¢pynkuu. I'padux ¢pynkunn. CBoiicTBa PyHKIIHIA
4.6 | Jlunetinas ¢ynkuus, ee rpaduk. ['paduk byHkmum y = [X|
47 ['paduyeckoe pelnieHre JIUHEWHBIX YpPaBHEHUM W CHUCTEM JIMHEHHBIX
' ypaBHCHUH
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBiieHre JaHHBIX B BUJIE TA0JIUL, JUarpaMM, rpadukoB. 3aroIHEHUE
Ta0JIUI, YTEHUE M IOCTPOCHHE IuarpaMm (CTOJOMKOBBIX (CTONOYATHIX)
5.1 U KpyroBblX). YUreHue rpaduKoB pealbHbIX MpoleccoB. V3pneuenue
uH(bOpMalMU U3 JUarpaMM M TaOJIML, MCHOJb30BaHHE W WHTEPIpEeTaLUs
JIAHHBIX
OnucaTenbHas CTaTHCTHKA: CpelHee apu(meTrnueckoe, MeauaHa, pa3max,
5.2 | HauOombliee U HAaMMEHbIIEe 3HaYeHU HabOpa YMCIIOBBIX JaHHBIX. [Iprumepsl
CIIy4aiiHOM U3MEHUYUBOCTH
CrnyyaliHbIil SKCHEepUMEHT (OIBIT) U ciay4ailHoe coObiTHe. BeposTHOCTBH
53 U 4actora. Poib ManoBepOsSTHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITHIA
' B Ipupone M B obOmectBe. MoHeTa W wurpaibHas KOCTb B TEOPUU
BEPOATHOCTEN
I'pad, Bepmunua, pebpo. Crenenp BepmuHbL. Yucao pedep U cymMmapHas
54 crenenb BepmuH. [IpencraBnenne o cBszHocTH rpada. Llenu u nuxisl. [Tytu
' B rpadax. OO6xox rpada (ditmepoB myth). IlpencraBnenue 00
OpPUEHTUPOBAHHOM rpade. Pemenue 3aga4 ¢ nomoipio rpadoB
6 ['eomerpus
HavanbHbie noustus reomerpun. Touka, mpsiMasi, OTpE30K, JIyd. Yo Buasl
6.1 yriioB. BeprukanbHble M cMexHble yribl. buccekrpuca yrna. Jlomanas,
MHOTOyroJibHUK. [lapaienbHoCcTh U NepneHANKYIAPHOCTh MPSIMBIX
6.0 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETPHH.

[IpuMepbl CUMMETPUH B OKPYXAIOIIEM MUPE
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OCHOBHBIE MOCTPOEHHS C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpeyrojbHUK.

6.3 .
Bricora, Mennana, OuccekTpuca, ux cBoiicTBa
6.4 PaBHOOEApEHHBII M  PABHOCTOPOHHUM TpEeYroiabHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CBoiicTBa M TpPHU3HAKKM PABHOOEAPEHHOTO TpeyrojbHuka. I[lpu3Haku
' pPaBEHCTBA TPEYTOJbLHUKOB
6.6 CpoiicTBA W TpU3HAKA MAapaUIeNbHbIX HOpaAMbIX. CyMMa  yrioB
' TPEYrOJIbHUKA. BHEIIHUE YIIIbl TPEYTOJIbHUKA
[IpssiMoyrosibHbIA  TpeyroiabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOTO
6.7 | TPEYrOIbHNKA, IPOBEJEHHOM K runoreHyse. Ilpu3Haku paBeHCTBa
' IIPSIMOYTOJIbHBIX TPEYrOJILHUKOB. [IpSAMOYIrOJBHBIM TPEYyrOJIbHUK C YIIIOM
B 30°
HepaBencTBa B Te€OMETpUHM: HEPABEHCTBO TPEYrOJIBHUKA, HEPaBEHCTBO
6.8 O JUIMHE JIOMaHOo#, TeopeMa o0 OoiblieM yrie U OosblIel CTOPOHE
TpPEeYroJibHUKA. lIeprieHIuKysp U HaKJIOHHAs
6.9 I'eomerprueckoe MecTo TO4YEK. buccekrpuca yriia HM  CEpeIUHHBIN
' MIEPIEHAUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OKpyXHOCTb M Kpyr, XOpAa W JUaMeTp, HUX CBOWCTBA. B3amMHOe
6.10 |pacnonoxkeHHe OKpYXHOCTH U npsMou. KacarenbHass u  cekymas
K OKPYKHOCTH
6.11 OKpyXHOCTb, BIMCAaHHAs B yrojl. BrnmcaHnHas W onucaHHas OKPYXHOCTH

TPEYrOJIbHUKA
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8 KUIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
NPOrpaMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHUs
pe3yJsbTara
1 Yucna v BBIUUCIIEHUS
Hcnonb30oBaTh  HayallbHbIE  MPEACTABICHUS O  MHOXECTBE
11 JENUCTBUTENBHBIX YHUCEI I CPABHEHUS, OKPYIJICHUS U BBIUMCIICHMUI,
' n300pakaTh JACUCTBUTENBHBIE YHCIA TOYKAMM Ha KOOPIMHATHOM
PAMOU
[IpumeHsATh TMOHATHE ApUPMETHUECKOTO KBAAPAaTHOIO  KOPHS,
10 HaXOJIWUTh KBaJpaTHbIE KOPHM, HCIHONB3YS MpU HEOOXOIUMOCTHU
' KaJIbKYJISTOP, BBITOJIHATE NpeoOpa3oBaHUs BbIPAKEHUH, COEPIKALLUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3oBaTh 3amucu OOJBIIMX W MAIbIX YHUCENT C IOMOILBIO
' JECSITUUHBIX ApoOel u creneHel yncna 10
2 AnreOpandeckue BhIPaKeHUS
[IpyMeHsATh MOHATHE CTENEHH C LEJIbIM MOKa3aTeleM, BBINOJIHATH
2.1 mpeoOpa3oBaHusl BBIPAKECHUM, COACPXKAIIMX CTEINEHU C IEIbIM
NOKa3aresieM
BbInonHATh  TOXKAECTBEHHBbIE  MpeoOpa3oBaHUsl  PallMOHAJIbHBIX
2.2 BBIDAKEHUM Ha OCHOBE MNpPaBUJ JEHUCTBUM HAJ MHOIOYJIECHAMH
U anreOpanyecKuMH IpoosiMuU
2.3 PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEIN
54 [IpumensTh npeoOpa3oBaHusl BBIPAKEHUN ISl PEIICHUS Pa3IuYHBIX
' 3a]1a4 U3 MaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKA
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemlate nuHeEWHbIE, KBaJpaTHbIE YPAaBHEHUS M pallMOHAIbHbBIC
3.1 YpaBHEHMS], CBOJSIIUECS K HUM, CUCTEMbI JBYX YPaBHEHUU C IBYMs
IEpEMEHHBIMU
[IpoBomuTh NpPOCTEHIINE MCCIEAOBAHUSA YPAaBHEHHM W CHUCTEM
39 YpaBHEHW, B TOM YHCIE C NOpPUMEHEHUEM TpaduuecKux

npe/cTaBleHni (yCTaHaBIMBATh, UMEET JIU YPAaBHEHHUE WJIM CHCTEMa
YpaBHEHUM PELICHUS], €CIIA UMEET, TO CKOJIBKO, ¥ TIPOYEE)
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3.3

[lepexoguTs OT ciOBeCHOM (OPMYIUPOBKM 3a7aud K €€
anreOpanyeckol MOJIEIM C TMOMOIIBI COCTaBJIEHUS YpPaBHEHHUS
WIM CHCTEMbl YpPaBHEHMI, HMHTEpPIPETHPOBATh B COOTBETCTBHUH
C KOHTEKCTOM 3aJ]a4M MOJy4YE€HHBIN pe3yJIbTaT

3.4

[IpumeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLICHKHU,
pelaTh JUHEWHbIE HEPABEHCTBA C OJHOU MEPEMEHHON U UX CUCTEMBI,
JmaBaTh  rpaUYecKyr0  WJUTIOCTPAIIMI0O  MHOXKECTBA  PEIICHHIMA
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonumaTh M HCHONB30BAaTh (HYHKIMOHATbHBIE TOHATHUS M SI3BIK
(TEepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHHUs), ONpENesTh 3HAYCHUE
(GYHKIMU 10 3HAYEHUIO apryMEeHTa, ONpeNessTh CBOMCTBA (PyHKIIUU
1o ee rpapuKy

4.2

k
Crtpouts rpaduku sneMeHTapHBIX (QyHKUMNA Buma: Y 2;, y = X5,

y = x°, y = |x|, omuchIBaTh CBOMCTBAa YMCIOBOH (DYHKIUH IO €€
rpaduKy

BepositHOCTE M cTaTHCTHKA

5.1

M3Bnekarh W mOpeoOpa3oBbIBaTh HHGOPMALUIO, TPEACTABICHHYIO
B BUJE TaOmul, Auarpamm, rpauKoB, NMPEACTaBIATh JaHHBIC B BHUJIE
TabJIUll, JUarpaMm, rpaukoB

5.2

OnuceiBaTh JTaHHBIE C TMOMOLIBIO CTAaTUCTUYECKHUX IOKA3aTEINICH:
CpPEIHUX 3HAYeHM W Mep pacceuMBaHus (pa3max, AHcCHepcus
Y CTaHJApTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHH, B TOM
YHUCIIe N0 pe3yJIbTaTaM U3MEPEHUI U HAOII0ICHU

5.4

HaXOIII/ITB BCPOATHOCTH CJ'IY‘I&I?IHBIX COOBITHI B OIIbITax, 3Hasi
BCPOSATHOCTH 3JICMCHTAPHBIX CO6I>ITI/H>'I, B TOM 4YHCJIC B OIIbITax
C pPaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHU COOBITHSIMH

5.5

Hcnonb3oBaTh rpa(bnqecxne MOIOCIIM: ACPCBO cnyqaﬁﬂoro
9KCIICPUMCHTA, JharpaMMBbl Qﬁnepa, YHUCJIOBasd IMpsAMast

5.6

OnepupoBaTh MNOHATHUSIMH: MHOXKECTBO, MOJMHOKECTBO; BBIMOJIHATH
omepalvy  HaJl MHOXECTBaMH: OObEAMHEHUE, IEePEeCceUeHHUe,
JIOTIOJTHEHUE; TMEPEYUCHATh AJIEMEHThl MHOXECTB, MNPUMEHSTH
CBOMCTBA MHOXKECTB
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5.7

Hcnonws3oBaTh rpaduueckoe MPeaCTaBICHUE MHOXKECTB U CBS3EH
MEXAY HUMHU JUIsl ONMCAHUS MPOLECCOB M SIBICHHI, B TOM YHCIIE
IIPU pELIeHUH 337a4 U3 APYruX y4eOHBIX IPEIMETOB U KYypCOB

['eomeTpus

6.1

Pacrio3HaBaTh OCHOBHBIC BHJIbI YETHIPEXYTrOJBHUKOB, UX 3JCMEHTHI,
IOJIb30BaThCS WX CBOMCTBAMU IPU PCIICHHH TI'€OMETPHUECKHUX
3a1a4

6.2

[IpuMeHsATh CBOWCTBA TOYKH TMEPECEUCHHS MEIHMAH TPEYroJibHUKa
(meHTpa mMacc) B PelICHUH 3a]1a4

6.3

Bnagere mnoHsTHEM CpeaHEW JHMHUM TPEYTrOJIbHUKA W TPAICLUU,
MPUMEHATh KX CBOWCTBA MPH PEUIEHHH T'E€OMETPUUYECKUX 3ajad.
[Tonb3oBatbes TeopeMoii Paseca U TEOPEMOK O MPOMOPIUOHAITIBHBIX
OTpEe3KaxX, IPUMEHSTh UX JJI1 PEUICHUS MPAKTUYECKUX 3a7a4

6.4

[IpumeHsTh NpU3HAKM TMOAOOMS TPEYrOJbHUKOB B  PEHICHUH
FeOMETPUYECKUX 3a1a4

6.5

[Tons3oBatrbest Teopemoit [ludaropa nas pernieHus reoMeTpudecKux
U TOpakThueckux 3agad. CTpouTh MaTeMaTUYeCKyl0 MOJIElb
B IPAKTUYECKUX 33]1a4ax, CAMOCTOSTEIBHO JIETIaTh UYEPTEXK U HAXOIUTh
COOTBETCTBYIOIIIHUE IJTUHBI

6.6

BJ'IaI[CTB IMOHATHAMMA CHHYCA, KOCHMHYCAa M TaHI'CHCA OCTPOro yrjia
MpsAMOYTOJIBHOTO TPCYTOJIbHHKA. [Tonp30BaThCsd ATUMHU MNOHSATHUSIMH
I pCIICHUA IIPAKTHYCCKUX 3a4a4

6.7

Boruncnate  (pa3nuuHbIME - cioco0aMu) IUIOIIAAb TPEyrojbHUKA
U IUIOLIAJAX MHOTOYTOJNBHBIX (Uryp (IOJB3YSCh, TIe HEOOXOIUMO,
KAJIBKYISATOPOM). [IpUMEHATh MONy4eHHbIE YMEHHS B MPAKTUYECKUX
3aa4ax

6.8

Brnanerp  MmOHATHSIMM —~ BOMCAHHOTO M LEHTPAJIbHOTO  yria,
UCII0JIb30BaTh TEOPEMbI O BIIMCAHHBIX YIJIaX, yriaXx MEXAy XOpJaMu
(CeKymmMMHU) U yriie MEXIy KacaTeJIbHOM M XOPJIOH MHpH PEHICHUU
FEOMETPUYECKUX 3a/1a4

6.9

Bnagere MOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, HPUMEHSThH
CBOWCTBA ONKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELLIEHNUN 3a]1a4

6.10

[IpyuMeHAT, TMOMYyYEHHBIE 3HAHUSI Ha TMPAKTUKE — CTPOUTH
MaTEMaTUYECKUE MOJEIN JJIs 3aJla4 PEAIbHOM KU3HU WU MPOBOJUTH
COOTBETCTBYIOIINE  BBIYMCICHUS C  TMPUMEHEHHEM  TOoa00us

¥ TPUTOHOMETPHUH (TIOTB3YSCH, TJI€ HEOOXOAUMO, KATLKYISITOPOM)
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IIpoBepsieMble 3JIEMEHTBHI COAEPIKAHUS

Kon [TpoBepsieMbIil 3JIEMEHT COAEPKAHUS
| Uucna v BIUUCICHUA
11 KBanpaTtHbiii kopeHb u3 uucna. [loHstne 00 HppalMOHAIBLHOM YHCIIE.
' Hecarruunbie MpUOINKEHUS UPPAIMOHATBHBIX YHCET
CgoiicTBa apumeTHyecKuX KBAJAPATHBIX KOPHEH M UX TPUMEHEHUE
1.2 K  TpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQKEHUW U BBIUMCIICHUSIM.
JIeMCTBUTENBHBIE YHUCTIA
1.3 Crenensp ¢ LEIbIM NIOKa3aTesieM U €€ cBoicTBa. CTaHIapTHAs 3aluCh YHCIIa
2 Anrebpandeckue BbIpaKeHUS
71 KBagparHelii  TpexX4jeH,  pas3lOkKEHHE  KBAaApaTHOIO  TPEXWICHA
Ha MHOXKUTEJIU
2.2 | AnreGpanueckas Apodb. OCHOBHOE CBOMCTBO ajre0pandeckoil 1poou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOKEHHE, JISTICHUE alTeOpandecKux apooeit
2.4 PanimonasibHbIE€ BBIpAXKEHUS U UX MPEOOpa30BaHKE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, GopMyna KOpHEW KBaJgpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASAIINXCS K JIMNHENHBIM U KBaJIPAaTHBIM
3.3 [Ipocreiimue npoOHO-paIioOHaLHBIE YPABHEHHUSI
['paduueckas unTepnperanus ypaBHEHUH ¢ IBYMs IEPEMEHHBIMU U CUCTEM
3.4 | IMHENHBIX YpPaBHEHUH C ABYMS N€peMEHHbIMHU. [Iprumepsl perieHus: cucteM
HEJIMHEHHBIX YPABHEHUH C JIBYMs [IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a/1ay alredpanyeckuM crocoooM
3.6 | UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0OJTHOM NTEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeHbIe HEpaBEHCTBA C OAHOM IIEPEMEHHON
3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHON
4 OyHKIUU
41 [Tonstue ¢Qynakmuu. OOmacTh omNpeneneHuss W MHOXECTBO 3HAYEHUH

¢bysakuuu. CriocoObl 3aaHus PyHKIMMA
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4.2 | I'padux ¢pysakun. UreHue cBoicTB pyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpaduKoB GYHKIUN, OTpAKAIOUIUX PEaTbHbIE MIPOLIECCHI
44 @OyHKUMK, ONUCHIBAIOIIME MPSAMYI0O M OOpaTHYIO MPONOPLUOHAIBHBIE
' 3aBHCUMOCTH, UX TpaduKu
4.5 | OyHKOUU Yy = X2y = x>
4.6 | Oyaxkuun y=+x,y=|x]
4.7 ['paduueckoe pelieHrne ypaBHEHUN U CUCTEM ypaBHEHUN
5 BeposiTHOCTh U cTaTHCTHKA
5.1 [IpencraBnenre JaHHBIX B BUJE TaOIMII, JUarpamMmm, rpadukoB
59 MHOXkeCTBO,  2JIEMEHT  MHOXECTBA,  MOAMHOXecTBO.  Omnepauuu
' HaJ MHO)XECTBaMU: 00BbEIMHEHHE, TIEPECEUCHHE, JOMOTHEHUE
53 CpoiictTBa  omepanMii  HaJx  MHOYKECTBAMH: HEPEMECTUTENIBHOE,
' COYETATENbHOE, PACIPENEIUTEIBHOE, BKIIOUEHUS
54 Hcnonbs3oBanue rpaduyueckoro MpencTaBieHUs] MHOXKECTB JJISi ONUCAHMS
' pPEAIBHBIX MPOLIECCOB U SIBICHUM, IIPU PEILICHUH 33]1a4.
55 N3mepenne paccenBaHus JaHHBIX. JlUcnepcrs U CTaHAAPTHOE OTKJIOHEHUE
' YHCJIOBBIX HA0OpOB. J{narpamma paccemBaHus
DneMeHTapHble COOBITHSL cliydailHOro ombita. CiydallHble COOBITHS.
56 BepositHocT  coObiTuii. ONBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coobiTusiMu.  CrywaitHeiii  BbIOOp. CBsi3b  MEXAY MAaJOBEPOSTHBIMU
U TIPaKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B PUPOJIE, OOLIECTBE U HAayKe
HepeBo. CBoiicTBa [€peBbEB: EIWHCTBEHHOCTb IIYTH, CYIIECTBOBaHUE
5.7 |BuUCSuYeW BEpIIMHBI, CBA3b MEXAY YHCIOM BEpIIMH W YHUCIOM pedep.
[TpaBuno ymHoxxenus. Pemenue 3agad ¢ moMoIbio rpagos
[IpotuBomonoxueie  coObiTHst. Jmarpamma  Diinmepa. OObeauHEHHUE
5.8 | u mepecedenue coobiTuil. HecoBmectHbie coObiTusi. DopMyna CloKeHUs
BEPOATHOCTEN
5.9 YcnoBHas BepoATHOCTB. [IpaBuino ymHokenus. HezaBucumbie cOOBITHS
[IpencraBieHne SKcliepUMEHTa B BUJEe JepeBa. Pemenne 3amay
5.10 |Ha HaxoXJEHHE BEpPOSATHOCTEHW C TMOMOIIBID JIepeBa CIy4alHOrO
JKCIIEPUMEHTA, THarpaMmm Jisepa
6 ['eomeTpus
6.1 YereipexyronpHuku. [lapamienorpamm, ero npu3HaKkyu U CBOMCTBA
6.2 | [IpsamoyroyibHUK, pOMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
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Tpamemnusi, paBHOOOKas  Tpamenusi, €€ CBOWCTBA H  TNPU3HAKH.

6.3
[IpssMoyroJsbHAs Tpanenus
6.4 Meron ynBoenust menuansl. LleHTtpanbHas cumMmerpus. Teopema Daneca
' Y TeopeMa O MPONOPLHOHAIBHBIX OTPE3Kax
6.5 Cpennue JTMHUM TPEYroJbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa
6.6 [Tonobue TpeyroapHUkOB, Kodpduiment momodus. [Ipusnaku mnomodus
' TpeyrojibHUKOB. [IpuMeHeHne noqo0us npyu peleHrny NPakTUYeCKUX 3a1ad
6.7 dopmynel A TUIOMIAAM  TPEYroJbHUKA, TapajuiesiorpaMma, pomoba
' U Tpareinuu
6.8 CpoiicTBa mmomaaeii reomerpudeckux ¢uryp. OTHOIICHUE TLIOMIAACH
' OJO0HBIX (HUTYD
6.9 Brruucnenue miomaaen TpeyroJbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemreHUn
' NPaKTUYCCKHUX 3a/1a9
CuHHyC, KOCMHYC, TaHI'€HC OCTPOrO yrja MpPsSMOYIOJbHOTO TPEYIrOJbHUKA.
6.11 |OcHOBHOE TPUIOHOMETPUYECKOE  TOXKAECCTBO. | PUTOHOMETPHUUECKHUE
¢bynkuuu yraos B 30°, 45° u 60°
6.12 BrnincanHble ¥ LEHTPAJIBHBIE YIVIBL, YTOJ MEXAY KacaTeJIbHOM U XOPIOH.
' VYrasl MeXAYy XOpAaMU U CEKYILIUMU
6.13 | BnucaHHbIE U ONMCAHHBIE YETHIPEX YT OJIbHUKH
6.14 B3anmHoe pacnosioxkeHne ABYX OKpykHocTeil. Kacanume oOkpyKHOCTEM.

OO1ue KacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KITACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHuUs
pe3yabTara
1 Hucna v BBIYUCIEHUS
11 CpaBHUMBaTh W YHOPSAOYMBATH PALMOHAIBHBIE M HPpPALUOHAJIBHBIC
' yucia
Boinonusats apugmeTndeckue 1eUCTBUS C pallMOHATLHBIMU YUCIAMH,
1.2 coueTasl YCTHbIE M MHCHbMEHHBIE MPHUEMBI, BBIMOIHSATH BBIYUCICHUS
C UppALMOHAILHBIMU YU CIIAMU
13 Haxonuths 3HaueHUsl CTENEHEN C LEIbIMU MOKAa3aTeNIMU U KOPHEW,
' BBIYUCIISITH 3HAUEHUS] YUCIIOBBIX BBIPAXKEHU
14 OKpyryiiTh ~ ACHUCTBUTENIBHBIE  YHWCIA,  BBIIOJIHATH  MNPUKUAKY
' pe3yabpTara BHIYMCICHUM, OLIEHKY YHCIOBBIX BBIPAKEHUIN
2 YpaBHEHHS 1 HEPABEHCTBA
)1 Pemare  snMHEHBIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHWS,
' CBOJSIIIIUECS K HUM, TTPOCTEHIITNE APOOHO-PAIMOHATBHBIE YPaBHEHHUS
Pematp cucTteMsl 1ByX JUHENHBIX YPABHEHUN C IBYMS [IEPEMEHHBIMU
2.2 Y CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHHE HE SBIISETCS
JIMHEWHBIM
Pemate TekcTOBBIE 33auM anreOpanvyeckuM CIocOOOM € MOMOIIBIO
2.3 COCTABJICHUS YpPAaBHEHHUsI WM CHUCTEMBI JBYX YpPaBHEHUN C JBYyMs
NePEMEHHBIMU
[IpoBoaMT, TPOCTEUIINE HWCCIEAOBAHUS YPAaBHEHUN U CHCTEM
ypaBHEHH, B TOM UHCIE€ C TMpPUMEHEHHEM TIpaduuecKkux
2.4 IIPEACTaBICHNAN (manpumep, yCTaHABJIUBATh, nMeeT i1
YpaBHEHHE WJIM CHUCTEMa YpPaBHEHUW pELICHUS, €CITU HMEET,
TO CKOJIBKO)
Pemate  nuHENHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
2.5 M300paXxkaTh PEIICHHE HEPABEHCTB HA YMUCIOBOM MPSMOM, 3aIHChIBATh
pEILICHHE C TOMOILbIO CUMBOJIOB
26 Pemath cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIFOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300paKaTh peEIICHUE
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CUCTCMblI HCPABCHCTB Ha YHUCJIOBOM HpﬂMOfI, 3aIIMChIBATh PCIICHHC
C IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIPHU PCIICHUH PA3JIUYHBIX 3a1a4

OyHKIIMU

3.1

PacnosnaBarh  (yHKIMM ~ u3ydeHHbIX  BUJOB.  [loka3bIBaTh
CXEMAaTHUYECKH  PACIOJNOXKECHHE Ha KOOPAMHATHOW  TJIOCKOCTH

k
rpadukoB pyHkumii Buga: y=kx, y=kx+b, ¥ = 2y = ax>+bx +c

B 3aBUCHMOCTH OT 3HAYCHWUU KO3 (UIIMEHTOB, ONMUCHIBATh CBOWCTBA
byHKIMI

3.2

[loka3piBaTh CXEMATHYECKU PACIOJNIOKECHUE HA KOOPAUHATHOMU

IUIOCKOCTH TpapuKkoB (PyHKUMH BUIa Y =+ X, y = |X| U ONUCHIBAaThH
CBOICTBa (QyHKLIHIA

3.3

Ctpouts u wu300paXkaTh CXEMAaTHUYECKH TpauKu KBaJAPaTHIHBIX
(yHKUUMNA, ONHUCHIBATH CBOMCTBA KBAJApPAaTHYHbIX (YHKIMI IO HX
rpadukam

34

PacnioznaBath kBagpatuuHyro GYHKIUIO 1O (GopMmye, TPUBOIUTH
MPUMEPBl KBAAPAaTUYHBIX (YHKIIUHA W3 pEabHOW JKHM3HU, (PHU3UKH,
TCOMETPUH

ApudmMerrnueckast 1 reOMETpUUIECKasi MPOTPECCUU

4.1

Pacrio3HaBath apuMETHYECKYI0O M TEOMETPHYECKYIO TPOTrPECCHUU
MIPHU Pa3HBIX CIIOCO0aX 3aaHuUs

4.2

BbINoNHATh BBIYMCICHHUS C HUCIOJIB30BAHHEM (QOpPMYN N-TO 4jieHa
apu(PMETUYECKON M TeOMETPUYECKOM MPOTrpeccuii, CyMMBbI MEPBBIX
N 4JICHOB

4.3

N300paxkaTh 4ieHbl OCIEA0BATEIILHOCTH TOYKaMU Ha KOOPAMHATHOM
IUIOCKOCTH

4.4

Pemate 3agaun, CBSI3aHHBIE C YHMCIOBBIMH IOCIIEJOBATEIbHOCTSIMU,
B TOM YHCII€ 3a/layd W3 pealbHOW >KU3HU (C HCHOJIb30BAHUEM
KaJIbKYJISTOPA, HU(POBBIX TEXHOIOTUI)

BeposiTHOCTB M cTaTucTHKa

5.1

W3Bnekats u mpeoOpa3oBbiBaTh WH(OpPMAIMIO, MPEACTABICHHYIO
B Pa3IMYHBIX MCTOYHUKAX B BUJE TaOJMI], JuUarpamm, TpaduKoB,
MPENICTABIISAT JJAHHBIE B BUE TaOIUII, AMarpamMmm, rpad)ukoB
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5.2

Pewmate 3amaum OpraHM30BaHHBIM I1EPEOOPOM BAPUAHTOB, a TAKXKE
C MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB

53

Hcnonb3oBaTh ONMCATENIbHBIE XAPAKTEPUCTUKH JJIsI MAacCUBOB
YUCIIOBBIX JAHHBIX, B TOM YHMCJIE€ CPEAHUE 3HAYCHUS WU MEPbI
paccenBaHusA

5.4

Haxonuth 4acTOThl 3HAYEHUN M YacCTOThl COOBITHS, B TOM YHCIIEC
MOJIB3YSCh PE3yJIbTaTaMU IIPOBEICHHBIX U3MEPEHUN 1 HAOIIOACHU N

5.5

HaxoauTe BEpOSITHOCTH CIy4alHBIX COOBITUI B M3YYEHHBIX OIBITaX,
B TOM 4YHCJIE B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTApPHBIMU
COOBITUSIMH, B CEPUSIX HCHBITAHUN 10 MEPBOrO YCIeXa, B CEpUsIX
UCIIBITAaHUN bepHyim

5.6

Nmerts mpencraBieHue O CIydyalHOW BEJIMYMHE U O PaCIpElEeTICHUU
BEPOSITHOCTEN

5.7

Nmets npeacraBieHue o 3aKoHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEpPHOCTH B CIy4yalHOM H3MEHYMBOCTM M O POJIM 3aKOHA
OOJBIINX YUCEN B IPUPOE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHUE (PYHKITUU OCTPBIX YIJIOB, HAXOJIUTh C UX
MIOMOIIBIO PA3JIMYHBIE BJIEMEHTHI MNPSMOYTOJIBHOTO TPEYroJIbHUKA
(«pemeHune NPSIMOYTOJIbHBIX TPEYTOJIBLHUKOBY ). Haxoautb
(C TIOMOIIBIO KaTbKYJIATOpPA) IJIMHBI W YIJIBl JJI HETAOJIMYHBIX
3HAUYCHUM

6.2

[Tonp30BaTbCs dbopmynamu MIPUBEIAECHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAESCTBOM ISl HAXOXKIACHHUS COOTHOLICHUH
MEXKIY TPUTOHOMETPUUECKUMHU BETUYNHAMU

6.3

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUII HAXOXICHMS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSITh UX IIPU PEIICHUH T€OMETPUYECKUX 3a1a4

6.4

Brnaners mousatusiMu mpeoOpa3zoBaHHs MOJ00USI, COOTBETCTBEHHBIX
3JIEMEHTOB ToA00HBIX (uryp. Ilomp3oBarbesi cBOMCTBaMM 1MOI00Us
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIATH JJIMHBI U HAXOAUTH YIJIbI
y oa00HbIX ¢uryp. IlpuMeHaTs cBoicTBa MOI00OUS B MPAKTUYECKUX
3aladyaXx. YMeTh TNPUBOAUTH MPUMEPHl  MOJOOHBIX  (UTyp
B OKpPYXKaroleM MUPE

6.5

ITonp30BaThCsi TEOpEeMaMu O TIPOM3BEICHUU OTPE3KOB  XOPI,
0 MPOU3BEJECHUH OTPE3KOB CEKYIIIHUX, O KBAJIpaTe KacaTeIbHON
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6.6

ITonp30BaThbCs BCKTOpAaMH, IIOHUMATb Hux FGOMCTpI/I‘-IeCKI/Iﬁ
)51 ¢)H3H‘-I€CKI/II‘/JI CMBICI, IIPUMCHATh MX B PCHICHHHN I'COMCTPHYCCKUX
)51 (I)I/ISI/ILIGCKI/IX 3aaa4. HpI/IMeHHTB CKaJLIPHOC ITPOU3BCIACHUC BCKTOPOB
I HAXOXKIACHUA MJIMH U YI'JIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT HA IINIOCKOCTH, IIPHUMCHATL €TI0
B PCHICHHUHU I'COMCTPHUUYCCKHX M IIPAKTUYCCKUX 3ada4

6.8

Bnagerp TNOHATHAMH  NPaBWIBHOIO  MHOTOYTOJIbHUKA,  JJIMHBI
OKPY>KHOCTH, JUIMHBI AYI'M OKPYKHOCTH W PAJUAaHHOW MEphI Yria,
YMETh BBIYUCIATH IUIOWAAb Kpyra ©U ero uacrteu. lIpumeHsTsb
MOJIyYCHHBIE YMEHHS B IPAKTHYECKUX 3a]a4ax

6.9

Haxoauts ocu unu 1eHTpsl CHMMETpUH (PUTYD, TPUMEHSATDH JBUKCHUS
IIJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[IpuMeHsTH, TONMyYEHHBICE 3HAHWSA HAa TPAKTUKE — CTPOHTH
MaTeMaTHYeCKUe MOJENU IS 33/a4 PeallbHOM XKU3HU M MPOBOAMUTH
COOTBETCTBYIOIIME  BBIUMCICHHUA C NPUMEHEHHEM  MOJ00Us
U TPUTOHOMETPUYECKUX (QYHKIUN (MONB3YSICh, /A€ HEOOXOAUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMmble 3JIEMEHTHI COAEePKAHUSA

Kon [IpoBepsieMblli AJIEMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 PanmonanbHbie Yncia, UppaluoHaIbHBIC YHCTIa, KOHEUHbIE U OCCKOHEUYHBIC
' JECSTUYHBIE TPOOH
MHOX€ECTBO JIEUCTBUTEIBbHBIX YHUCEN, JEUCTBUTEIbHBIC YHCIA Kak
12 OeCKOHEUHbIE JECATUYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXKJy MHOXXECTBOM JIEMCTBUTEIBHBIX YHUCEN M KOOPAWMHATHOW IPAMOW.
CpaBHEHUE AEHCTBUTENBHBIX YUCET
1.3 ApudmMernueckre 1eUCTBUS C IEHCTBUTEIbHBIMU YHCIIAMU
N3mepenusi, mpuOIMKEeHUs, OLEHKU. Pa3mepbl OOBEKTOB OKPYXKAIOIIETO
14 MHpa, JUTMUTEIBHOCTh IMPOLIECCOB B OKpyxXaromem mupe. [lpubmmkeHHoe
' 3HaY€HHWE BEJIMYMHBI, TOYHOCTh MNpuOMDKeHus. OKpyrieHue ducel.
IIprknka v OLEHKA pe3yJIbTaTOB BBIYUCIIEHUN
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUS C OAHOMN ITIEPEMEHHOMN
2.2 JlunentHoe ypaBHeHue. PenmieHne ypaBHEHNM, CBOAAIINXCS K JJUHEHHBIM
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2.3 KBagparHoe ypaBHeHue. Penienre ypaBHEHHM, CBOASIIMXCS K KBAIPATHBIM
)4 bukBanpatHoe ypaBHeHue. IlpuMmepsl pemeHns ypaBHEHHMH TpETbeu
' Y YETBEPTOU CTENEHEN PA3JIOKEHUEM HAa MHOKUTEIN
2.5 Pemenue apoOHO-pallMOHAIbHBIX YpAaBHEHUI
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHeHuUe ¢ AByMsI IEPEMEHHBIMU U €ro rpadux
2.8 Pemenue cucreM AByX JIMHEHHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU
’ 9 Pemeline CUCTEM JBYX YPABHEHUH, OHO U3 KOTOPBIX JIMHENHOE, a APYroe —
BTOPOM CTENEHU
2.10 | I'padumyeckas mHTEpIpETAIUS CUCTEMBI YPaBHEHUH C IBYMs IIEpEMEHHBIMU
2.11 | Pemenue TEKCTOBBIX 3a7a4 areOPandeCKUM CIIOCOOOM
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenue JUHEHHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM
2.14 | Pemenue cucreM JINHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOM
2.15 | KBanpaTHble HEpaBEHCTBA
516 ['padmueckas uHTEpHIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
' MIEPEMCHHBIMHM
3 OyHKIIUH
31 KBanpatuunas ¢ynkuus, ee rpapuk u cpoiictBa. [lapaGoia, KoopauHaThI
BEPIIUHBI Tapad0JIbl, 0OCb CHMMETPUU MTapadOoIIbl
3.2 |I'paduku Qynkuii y = kx, y = kx + b u ux cBoMcTBa
3.3 | I'papuku Qpynxuuii Y = oY= x° M MX CBOMCTBa
3.4 | T'paduxu pyHKmii y = Jx, y = |x| u ux cBoiicTBa
4 YucnoBble MOCIEA0BATEIbHOCTH
Omnpenenenue U cHnocoObl 3a7aHUSl YHUCIOBBIX IOCJIEI0BATEIbHOCTEM.
4.1 3ajaHue MOCIIEN0BAaTEIbHOCTH PEKYppeHTHOU (opmynoil U popmyson
N-ro yjaeHa
49 Apudmernueckass nporpeccusi. dopmynbel n-ro wieHa apupMeTHUECKOU
' IIPOIPECCHH, CYMMBI IIEPBBIX N YWICHOB
43 I'eomerpuueckas mnporpeccusa. Dopmylbl N-ro 4jieHa TIE€OMETPUUYECKOU

mporpeccrumr, CyMMBbI IICPBLIX N YJICHOB
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N300paxkenne wieHOB apu(METHYECKOW U T€OMETPUUYECKOM mporpeccuid

4.4 TOYKaMH Ha KOOPAMHATHOW IUIOCKOCTHU. JIMHEHWHBIN U SKCIIOHEHIMAJIbHBIN
poct
4.5 CrnoxHble IPOLEHTHI
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenve JaHHBIX B BUAE TaOdWI], JIUarpaMM, TpaduKoB,
5.1 WHTEpIIpeTalis JaHHBIX. UTeHue U MoCTpoeHue TalJvIl, Auarpamm,
rpauKOB MO pealbHbIM JaHHBIM
5.2 | IlepecraHoBku u (hakTOpHaI
5.3 CoueTaHus ¥ YUCIIO COUETAHUI
5.4 Tpeyronsuuk [lackans. Pemenue 3a1au ¢ uCnosib30BaHuEM KOMOUHATOPUKHU
55 ['eomerpuueckass BepoATHOCTh. CliydailHbIH BBIOOpP TOYKHM U3 (UTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTU
5.6 | Hcnwitanue. Ycnex u Heyaada. Cepusi HCTIBITAHHUM 0 MEPBOTO ycIexa
57 Cepus ucnpeitanuii bepuymnu. BeposTHOCTH COOBITUI B CEpUM MCTIBITAHUN
' bepuymmu
5.8 CiyyaiiHasi BeJIMUMHA U PACOPEICIIEHUE BEPOSTHOCTEN
59 MaremaTtuueckoe oxujaHwe u aucnepcus. lIpumepbl MaTeMaTH4ecKoro
' OKHUJIAHUSI KaK TEOPETUUECKOTO CPEHEr0 3HAUCHHUS BEJIMUNHBI
510 MaremMaTtn4eckoe OXUIAHWE W JHUCIIEPCUS] CIYYaWHOW BEJIMYHUHBI «HHUCIIO
' YCIIEXOB B CEpUU UCNIBITAHUMN bepHyium»
511 [Tonsitue o 3akone OonbIMX yucen. Mi3MepeHne BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Posib 1 3HaYeHHe 3aK0Ha OONBIINX YHUCEI B IPUPOE U OOIIECTBE
6 I'eomerpus
6.1 Cunyc, kocuHyc, TaHreic yriaoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI TPUBEICHUS
Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB U TEOpEMa CHHYCOB.
6.2 | PemeHue NpakTUYECKUX 3alad C HCIOJIb30BAHHEM TEOPEMBI KOCHUHYCOB
Y TEOPEMbI CHHYCOB
6.3 [TpeobpazoBanue moaodus. [Togo6re coOTBETCTBEHHBIX JICMEHTOB
6.4 TeopemMa 0 MNpPOU3BEACHUU OTPE3KOB XOPA, TEOPEMbI O MPOU3BEACHUU
' OTPE3KOB CEeKYIINX, TeOpeMa O KBapaTe KacaTeIbHOU
6.5 Bektop, anuHa  (MOIyJb) BEKTOpa, COHAMpABJEHHBIE  BEKTOPHI,

IMPOTUBOITIOJIOKHO HAMPAaBJIICHHBIC BCEKTOPLI, KOJJIMHCAPHOCTL BEKTOPOB,
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pPaBEHCTBO BEKTOPOB, OINE€palMyd HaJ BeKTOopaMu. PasiioxeHue BeKkTopa
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunatel BekTopa. CKaIsIpHOE NPOU3BENEHUE BEKTOPOB, IPUMEHEHUE

6.6
JUTSL HAXOXKJICHUSI IJTUH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PAaBHEHHUS IPSIMOM U OKPYKHOCTH
6.7 B KOOpIMHATaX, MEPECEUCHUE OKPYKHOCTEHW U MPAMBIX. MeToa KoopAuHaT
U €ro NpuMeHEeHue
6.8 | [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 Jnvna okpyxHOCTH. ['pagycHas U paguaHHas Mepa yriia, BBIYUCIECHUE IJTUH
' IyT OKPY’KHOCTEM
6.10 |Ilnmomaas Kpyra, CEKTOpa, CETMEHTa
6.11 JIBuKeHHs TUIOCKOCTH U BHYTPEHHUE CUMMETpuu Quryp (3/€eMeHTapHbIC

npeactasienus). [lapannensHsiil neperoc. [loBopot
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INEPEYEHDb (KOJU®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBbBI OCHOBHOI'O OBILIET'O OBPA3ZOBAHH S U DJJEMEHTOB
COJEPXAHHUS IO MATEMATHUKE

Jlj1 TpoBeIeHNsI OCHOBHOT'O TOCYAAPCTBEHHOr0 dK3aMeHa 110 MaTeMaTruke (aanee —
OI'D mno wmaremaTHKe) HCHONB3YETCS TMepeueHb (Koau(ukaTop) MNpOBEPSIEMBIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpPOrpamMMbl

OCHOBHOTO 00II1ero 00pa3oBaHMs U AJIEMEHTOB COJICPKAHUSI.

IIposepsiembie Ha OI'D mo maremaTuke TPeOOBAaHMA K pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi Ha ocHoBe PI'OC

1

YMeHue omnepupoBaTh IOHATUAMH: MHOXECTBO, ITOAMHOXKECTBO,
olnepalyu HaJ MHOXXECTBAMHU; YMEHHUE OIECPUPOBATH IIOHATUAMU:
rpad, cBsa3HBIA Tpad, AEpeBO, LUK, TPUMEHSATh UX IMPHU PEIICHUU
3aJa4; yMEHHE UCNOJIb30BaTh rpahnueCcKoe NPEICTABICHNE MHOXKECTB
JUISl ONTACAHUS PEATBHBIX MPOLIECCOB U SIBICHUM, IIPU PEIICHUM 3a1a4
U3 IpYruX y4eOHbIX MPEAMETOB

YMeHue onepupoBaTh MOHATUSAMHU: OIPEACICHUE, AKCHOMA, TEOpEMa,
NIOKa3aTeNbCTBO; YMEHUE pPAClO3HABATh WCTUHHBIE M JIOKHBIC
BBICKA3bIBaHMS, IMPUBOAUTH IPUMEPHl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKa3bIBAHUMN

YMeHHE OIepupoBaTh MOHATHAMU: HATYPAIBHOE YHUCIO, IPOCTOE
U COCTAaBHOE 4YHCIO, ACIMMOCTh HAaTypaJbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, LEJI0€ YHUCIO, MOAYJIb 4YHCIa, OOBIKHOBEHHass ApoOb
U JeCSITUYHAs Apo0b, CTaHJAPTHBIN BUJl YHCIIA, PAlMOHAIBHOE YHUCIIO,
UPpPAMOHAIIBHOE YHUCIO, apU(PMETUUYECKUH KBaJpPATHBIM KOPEHb;
YMEHUE  BBIIOJHATH  JEHUCTBHS C  YUCIAMH,  CpPaBHUBATH
U YHNOpALOYMBATH YHUCIA, MPEICTABIATH YUCIA HA KOOPAWUHATHOU
IPSAMOM, OKPYIJIATH YMCIIa; YMEHUE Jenarb IIPUKUAKY U OLIEHKY
pe3yibpTara BIYMCICHUN

YMeHne onepupoBaTh MOHSITHSAMU: CTENEHb C IIEJIBIM TTOKa3aTeseM,
apu(pMETUIECKUN KBaJPaTHBI KOPEHb, MHOTOWICH, ajdreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEICHH
OOJbIlIE €TUWHUIIBI; YMEHHE BBINOJHITH pacueThl 1Mo (opmysam,
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npeoOpa3oBaHUsl  IENBIX, JAPOOHO-PAITMOHATBLHBIX  BBIPAKCHHM
U BBIPOKEHUN C KOPHSIMH, Pa3IOKEHUE MHOTOWICHAa Ha MHOMHUTEIH,
B TOM YHUCJIE€ C WCHOJIb30BaHUEM (OPMYNI Pa3HOCTH KBaJpaToB
U KBaJipaTa CyMMBbI U Pa3HOCTU

YMeHne onepupoBarh MOHATHUSMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM IIEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IIEPEMEHHONM; YMEHHUE PEIIaTh JMHENHBIC U KBAJAPAaTHbIC YPABHEHUS,
JPOOHO-paIIOHANILHBIE YPABHEHUS C OJHOW MEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JJUHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIe U JIpOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE [IPU PELLIEHUHU 3a1a4 U3 IPYTUX IPEAMETOB
Y IIPAKTUYECKHUX 3a4a4; YMEHHUE WCIOJIb30BaTh KOOPAUHATHYIO
IPSIMYI0 ¥ KOOPJWHATHYIO TUIOCKOCTh TSI M300pa)KEHUS PEIlCHUM
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: GYHKIUS, Tpaduk GyHKIUU, HYJIHA
byHKIIAHA, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, YObIBaHWs, HAWOOJbIIEE W HAWMEHBIIEE 3HAYCHUS
byHKINN; YMCHHE OTIepHUPOBATH MTOHATUSIMU: npsMast
MPOMOPIUOHATIBHOCT,  JIMHEHHass  (QyHKUMS,  KBajpaTU4YHAs
dbyHKIIMA, 0OpaTHas MPOMOPIMOHAIBLHOCTD, IMapadoja, TUrepoona;
yMEHHE CTpouTh Trpaduku (YHKIUNA, WCIOIB30BaTh TpaduKu
UL ONpENENICHUST  CBOMCTB  NPOLIECCOB M 3aBUCHUMOCTEH,
JUTSL peIIeHUs 3a/1ad W3 JAPYruX Y4eOHBIX TPEIMETOB W PeabHOM
KU3HHM, YMCHHE BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU

Ymenue OIEpUPOBATH MTOHATHSIMU: NOCJIEI0BATENBHOCTb,
apupmeTuyeckass M TeOMeTpUuYecKass  IpPOTrPecCUuu;  yYMEHHUE
UCIOJIb30BaTh CBOMCTBA IOCJENOBATENLHOCTEN, (HOPMYIbI CYMMBI
U OOWIEro 4ujieHa MpU PEIlieHUU 3aJlad, B TOM YUCIE 3a7a4 U3 JPYyrux
y4eOHBIX TIPEAMETOB U PEaTbHON KU3HU

YMeHue pemarth 3aJa4d pa3HbIX THUIIOB (B TOM YHKCJE Ha MPOLICHTHI,
JOIM M 4YacTu, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
MOKYIOK U YCIIYT, HaJIOTH, 33/1a4i U3 00JIaCTU YIPaBJICHUS JTNYHBIMU
U CeMEHHbIMM (UHAHCAMH); YMEHHUE COCTaBISATh BBIPAKEHHS,
YPAaBHEHHs, HEPaBEHCTBA MW CHCTEMBI 10 YCIOBHIO 3aJadyH,
UCCJIEIOBATh MOJYYEHHOE PEIIEHUE U OLIEHUBATh MPaBI0ONOJ00HOCTh
IIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSIMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas,
Jy4, JIOMaHasl, yroJji, MHOrOYTr'0JIbHUK, TPEYTOJIbHUK, PABHOO €IPEHHBIH
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Y PaBHOCTOPOHHUUN TPEYrOJIbHUKH, IMPSMOYrOJIbHBIA TpPEYTrOJbHUK,
MearaHa, OMCCEKTpUca M BHICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMmM, pomM0, NpPSIMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPYXHOCTb, KpyT, KacaTelIbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; yMmeHue pemiarb 3a/add, B TOM YHUCIE U3 MOBCEIHEBHOMN
KU3HHU, HA HAXOXKICHUE T'€OMETPUUECKUX BEJIUYUH C NPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATHSMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaliebHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBbIX,
yroJl MEXIY NpSIMBbIMH, TEPIECHIUKYISP, HAKIOHHAsA, TMPOEKIHS,
noynooue uryp, nogo0HbIE TPEYTOJIbHUKN, CAMMETPUSI OTHOCUTEIHHO
TOYKA WM MPAMON; YMEHHE pPACMO3HABATh PABEHCTBO, CUMMETPHIO
U noaobue Gpuryp, napamiedIbHOCTh U NEPHEeHIUKYISIPHOCTD MPSMBIX
B OKpPYKArOILEM MUPE

11

YMeHue onepupoBarh IOHIATHUSIMH: JJIMHA, PACCTOSAHUE, YrOJ
(BenMuMHA yria, CUHYC M KOCHHYC YIJIa TPEYyrojibHUKa), IJIOLIA/b;
YMEHHUE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE TMPUMEHIThL (QOpMYJbl TEepUMETpa U IUIOMIAIU
MHOT'OYT'OJIbHUKOB, JIJTMHBI OKPY)KHOCTH U IUIOIIAJAM Kpyra, oobema
MPSAMOYTOJIBHOTO TTapAJUIEJICIIUIIEIa; YMEHUE MPUMEHSTh IMPU3HAKU
paBEHCTBAa TPEYrOJBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUT BBIYUCIICHUS JJIMH, PACCTOSHUMN, TIUIOIIAACH

12

YMenne u300paxkaTh IUIOCKME€ (UTYpbl W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYpBI OT PYyKH, C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJEKTPOHHBIX  CPEIACTB IO  TEKCTOBOMY
WJIA CUMBOJILHOMY OIHCaHUIO

13

YMeHne onepupoBaTh MOHSATHUSIMH: IPSAMOYIOJIbHasg  CUCTEMa
KOOpAWHAT, KOOPAMHATBl TOYKH, BEKTOpP, CYMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpAa HA UHCIO, CKALIPHOE MPOU3BEIACHHUE
BEKTOPOB; YMEHHUE HCIOJb30BATh BEKTOPHl U  KOOPIMHATHI
JUISL TIPEACTABJICHUS JAHHBIX U PELLICHUS 3a/1a4, B TOM YUCIIE U3 JPYTUX
y4eOHBIX IPEAMETOB U PeaTbHOMN KU3HU

14

YMeHue ornepupoBaTh TOHATHUSAMH: CTOJIOMKOBBIE W KPYTrOBBIC
adarpaMMbl, TaOJMIBI, cpeaHee  apudmeTHyeckoe, MeauaHa,
HaumOOJIbIIICE W HAMMEHBIIIEE 3HAYCHUS, pa3Max YHUCIOBOTO HaOopa;
YMEHHE W3BJICKaTh, WHTEPIPETHPOBATH W  IPEOOPA3OBHIBATH
uH(OpMAIMIO, TPEICTAaBICHHYI0 B TaOMWIlaX M Ha Juarpammax,
OTpPaXKAIOIIYI0 CBOWCTBA M XapaKTECPHUCTHKH pPEalbHBIX IPOIECCOB
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)51 HBHCHHﬁ; YMCHHUC  paCliO3HABATb HW3MCHYHMBBIC  BCIIMYMWHBI
B OKpYKaromcM MHPC

15

YMeHue ornepupoBaTh MOHSITUSMH: CIy4ailHBIA OMNBIT (CaydalHbIN
AKCIEPUMEHT), JJEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXO.N)
CIIy4ailHOTO OMbITa, CIydalHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOJIUTh BEPOSTHOCTH CIy4aWHBIX COOBITHH B OIBITaX
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE PEIIaTh
3aJlayd METOJOM OPTraHW30BAaHHOTO Tiepedopa W C UCIOJIb30BAHHEM
npaBuja YMHOXKCHHS; YMEHHE OILICHMBAaTh BEPOSTHOCTH pPeaIbHBIX
COOBITUI W SIBJICHUN, TMOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITHII B OKpYXKAlOIIEM MHpPE U B KU3HH;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIMX YUCEN U €r0 POJILI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOUMpaTh MOAXOISAIIUN W3YYEHHBIA METOJ JJI PEIICHUS
3a1a4d, TPUBOAUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEU
B IIPUPOJE U KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCBHIBATh OTJICJIbHBIE BBIAAIOIINECS PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHSI MATEMATHUKU KaK HAyKH, MPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX AaBTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPHUU

Ilepeyensb 3J1eMeHTOB coaep:xaHus, nposepsieMbiX Ha OI'D Mo MmaremaTuke

Kon IIpoBepsieMBbIl DJIEMEHT COAEPKAHUS
1 Uucna v BBIYKUCIEHUSA
1.1 Harypanbheie u nensie yncna. I[Ipu3Haku 1enmmMocT nenbiX Yuces
1.2 OOBIKHOBEHHBIE U  JECATHUYHbIE JpOOHM, MPOLEHThI, OECKOHEUHBIE
nepruonyYecKue aApodu
1.3 PanmonanbHple uucna. ApuMeTHUEcKHE ONEpaluu C palloHaIbHBIMU
YUCIIAMH
1.4 JelicTBuTenbHbIe yncia. ApudmMeTHuecKkue onepalunn ¢ 1eHCTBUTEIbHBIMU
YUCIIAMH
1.5 [TpuOnuxeHHble BBIYMCICHMS, MPaBUJa OKPYIJICHUS, MPUKHUAKA U OLICHKA
pe3yJibTaTa BIYUCICHUN
2 AnreOpanyecKue BbIpaKeHUs
2.1 bykBeHHBIC BEIpaOKEeHUSI (BBIPAKEHUS C TIEPEMEHHBIMM )
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2.2 | Crenens ¢ menpiM nokaszareneM. CTeNeHb ¢ palMOHAIBHBIM I1OKa3aTeIEM.
CBoiicTBa CTENEHU
2.3 MHorouneHbl
2.4 | AnreGpanueckast ApoOb
2.5 Apubmernyeckuii KOpPEHb HaTypaJIbHOU CTEIICHU. JevicTBus
c apu(pMeTHUECKUMU KOPHSIMHU HATypaJIbHOW CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenble 1 apoOHO-paloHaNIbHbIE ypaBHEHUA. CHUCTEMBbl M COBOKYITHOCTH
YpaBHEHUU
3.2 | lensle u npoOHO-paliioOHaNbHbIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 PerieHne TeKCTOBBIX 3aj1a4
4 YucnoBble MOCIEN0BATETLHOCTH
4.1 ITocnemoBaTeIbHOCTH, CIIOCOORI 3aJaHUS ITOCJIE0BAaTEILHOCTEN
4.2 | Apudmernueckass u reomerpuyeckas mnporpeccuu. Popmyna CIOXKHBIX
MPOLIEHTOB
5 OyHKIIUH
5.1. | ®ysukuuda, cnocoObl 3amanus ¢yHkuuu. [padux  Qynkuumn. O6nacte
onpejieNieHusT M MHOXKecTBO 3HadeHud ¢GyHkuuu. Hymm  dyHkumm.
[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (DYHKITUU.
Makcumymbl u MuHUMYMBI (yHKnuu. HawmbGomnbimee u HamMmeHbIee
3HaueHre (PYHKIHUU HA IPOMEKYTKE
6 KoopannaTel Ha npssMOM U TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 | JlekapTOBBI KOOPJAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojasHuKH
7.4 OKpyXHOCTb U KpYT
7.5 N3mepeHne reoMeTpUYEeCKUX BETMYNH
7.6 BekTopsbl Ha mI0ckoCcTH
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8 BeposiTHOCTB U cTaTUCTUKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 | I'padbr
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