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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa mo maTtemaruke s oOydaromuxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOQO. B mnporpamme Mo MareMaTUKE YYTE€HbI HJIEHM U IOJIOKEHHUS
KoHuenuuu pa3Butus MmaTemMaTu4eckoro oopazoBanus B Poccuiickoit denepanumn.

[IpeameToM MaTeMaTUKU SIBISIOTCS GyHIAMEHTAIIbHBIE CTPYKTYPhI HAIIETO MUpPa
— TMPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIIHNX,
YCBaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX
TUTS pa3BUTHS HAYYHBIX U IPUKJIAAHBIX Hel ). MaTemaTtnyeckue 3HaHUs 00ECIIeUnBaOT
IIOHMMAHUE IIPUHLHUIIOB YCTPOMCTBA M MCIIOJIB30BaHUSA COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HMHTEPIPETALMIO COLMAIBHOW, 3KOHOMUYECKOW, MOJUTHYECKON
uH(pOpMaIUK, NAaIOT BO3MOXXHOCTb BBIIIOJIHATH PAaCUYEThl U COCTABIISTH AJTOPUTMBI,
HaXOJUTh M TNPUMEHATh (HOPMYJbl, BIAAETh MNPAKTHUYECKUMU MpPUEMAMHU
reOMETPUYECKUX U3MEPEHUI U OCTPOCHUM, YNTATh HH(POPMALIHIO, TPEJICTABICHHYIO B
BUJIE TAOJUL], AUAarpaMM U rpapuKOB, )KUTh B YCIOBUSIX HEONPEAEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuyenue maremMaTukud (pOpMUPYET y OOYHAIONIMXCS MAaTeMaTUYECKHM CTHIIb
MBIILICHHUS, TTPOSIBIISIONIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. O0yuaromuecs
OCBaMBalOT TaKUe MNPUEMBI U METOJbl MBIIUICHUS, KaK WHIAYKUHUS WU JETyKIHS,
000011I€HHE U KOHKpPETHU3alusl, aHAIU3 U CUHTE3, KJIacCU(UKalusi U CUCTEMATU3ALIMS,
abctparupoBanue U aHanorug. OOBEKThl MAaTEMAaTUYECKUX YMO3AKIOUEHUH, MpaBuiia
UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOEHUH, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (POpMyJIMpOBaTh, 0OOCHOBBIBATh M JOKAa3bIBATh CYXKIEHUS, TEM
cCaMbIM pPa3BHUBAIOT JIOTMUECKOE MbIlUIeHHE. M3yueHue MareMaThku 00ecleurBaeT
dbopMHUpOBaHUE ANTOPUTMUYECKOW KOMIOHEHTHI MBINIJICHUS W BOCIMUTAHWE YMEHUMN
JEWCTBOBAaTh IO 33JaHHBIM aJITOPUTMaM, COBEpIICHCTBOBATH HW3BECTHBICE U
KOHCTpYHpOBaTh HOBBIE. B mpomecce pemeHuss 3agady — OCHOBOW y4eOHOI
JEATeIbHOCTH Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpYECKAass U MPHUKIIATHAsS
CTOPOHBI MBIIICHHUS.

OOyueHue MaTeMaTuke 1a€T BO3MOKHOCTh Pa3BUBATh Y 00YYAIOIIUXCSl TOUHYIO,
palMoHaNIbHYI0 U UH(POPMATUBHYIO pe€ub, YMEHHE OTOMpaTh Haubojee MOAXOASIIUE
SI3IKOBBIC, CHUMBOJMYECKHE, T'paUUyeCKUe CPEeACTBA ISl BBIpAXKEHUS CYXKICHUN U
HArJAIHOTO UX MPECTABICHHUS.

[Ipn U3yueHnn mMaTeMaTUKH OCYLIECTBISIETCS OOIIee 3HAKOMCTBO C METOJAMHU
MO3HAHUA IEUCTBUTEIBHOCTH, ITPEACTABICHUSIMH O IPEIMETE U METOJIaX MAaTEMAaTUKH,
UX OTJIMYUM OT METOJIOB JAPYTUX €CTECTBEHHbIX M TyMaHHUTapHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHUSI MAaTEMATHUKH JJIs1 PELLICHUS] HAyYHbIX U MPUKJIAJAHBIX 33]1a4.

[TpuopureTHbIME 1IENISIMU O0yUEHUSI MaTEeMaTHKE B 5—9 Kilaccax sBISIOTCS:

dbopMUpOBaHUE IEHTPAJIBHBIX MAaTEeMaTUYECKUX MOHATHM (YUCIIO0, BEJIWYHHA,
reomeTpudeckas (Gurypa, nepemMeHHasi, BEpOSTHOCTb, (PYHKIIUsI), 0OECIeUnBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30oBaHusl 00y4aAIOIINXCS;

MOJIBEICHNE OO0YyYaromMXcs Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTeMaTUKHU U OKPYKAIOIIEr0 MUPA, MIOHUMAaHNE MATEMATUKN KAK YaCTH
o011e# KyJIbTYphl YEJIOBEUYECTBA;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH O0O0ydJarommxcs,



MMO3HAaBATEIbHOM AKTHUBHOCTH, HCCJICA0OBATCIIbCKHUX YMGHHﬁ, KPUTUIHOCTH MBIIIJICHUA,
HHTCPCCA K NUBYUCHHUIO MATCMATHUKH,

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTeMAaTHYEeCKOW TPAaMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSBICHUS] MATEMATUUECKUX MIOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaibHBIX KU3HEHHBIX CUTYalUsSIX W TMPU U3YYCHUHM APYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJIICHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyInupoBaTh HMX Ha S3bIKE
MaTeMaTUKM H CO3[aBaTb MAaTEMAaTUYECKUE MOJCIH, IPUMEHITh OCBOCHHBIN
MAaTEeMaTUYECKUM ammapar Uil pelIeHUs I[PAKTUKO-OPMEHTUPOBAHHBIX  3a7ad,
VHTEPIPETUPOBATH U OLICHUBATH IIOJIYYECHHBIE PE3YJIIbTATHI.

OCHOBHBIE JIMHUU COJEpKaHUS NPOrpaMMbl IO MaTreMaTHke B 5-9 kiaccax:
«Yucna u BeIYHCICHUSNY, «Anredpa» («Anredpanyeckre BBIpAKEHUD», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («['eomerpuueckue GUIypel M UX
CBOMCTBa», «3MepeHre reoMeTpUUeCKX BEIMYUHY), «BEeposSATHOCTh U CTATHCTHKA.
JlaHHbIE TMHUM Pa3BUBAIOTCA NAapajlIeNIbHO, KaX/Jass B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTe U
B3aUMO/ICHCTBUHU.

CopeprkaHue IporpaMMbl IO MaTEMAaTUKE, pacpeeéHHOE 0 To/1aM 00yUeHusl,
CTPYKTYPUPOBAHO TakUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIIUIHAIHHBIM
BOIpocaM  oOydaromiyecss  oOpamainch  HEOJAHOKPATHO, 4YTOOBI  OBJAJICHUE
MaTeMaTHYECKUMU TOHSITUSMH W HaBbIKAMHU OCYIIECTBIISIOCH MOCIIEIOBATEIIBHO U
MOCTyNaTeIbHO, C COOJIIOJICHUEM TMPUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIYI0 CUCTEMY MaTeMAaTHYECKUX MPEeACTaBICHUM OO0ydaronuxcs,
pacuupsis U yriyossisi €€, 00pa3ysi IpoUHbIe MHOYKECTBEHHBIE CBS3U.

B cootBerctBrn ¢ ®I'OC OO0 maremaruka gBisieTcst 00s13aTeNbHBIM y4€OHBIM
IpeIMETOM Ha YPOBHE OCHOBHOTO 001ero odpazoBanusi. B 5-9 knaccax maremaruka
TPaJMIIMOHHO M3y4yaeTcsl B paMKax CIEAYIOIIUX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «AmreOpa» (BKIOYash SJIEMEHTHI
CTATUCTUKU M TEOPHUH BeposATHOCTeW) U «I'eomeTpusi». [IporpaMmoii mo MaremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN yU4eOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

OO11ee 4ncao 4acoB, PEKOMEHIOBAHHBIX ISl U3yUeHUsl MaTeMaTUKH (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTr0 001Iero oopa3oBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 4acoB B HeJeno), B 6 kinacce — 170 gacoB (5 yacoB B HefleN0), B 7 Kjacce —
204 yaca (6 yacoB B Henelnt0), B 8 kinacce — 204 yaca (6 4yacoB B Hezel0), B 9 kiacce —
204 gaca (6 yacoB B HEJEIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyeHnne MmaTeMaTUKU HA YPOBHE OCHOBHOT'O 00OIIEro o0pa3oBaHus HaMpaBiIeHO
Ha JOCTWKEHHE OOYyUYalOIUMHUCS JMYHOCTHBIX, METANpeIMETHBIX W TMPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB OCBOCHUS YUEOHOIO IIpeIMETa.
JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS MPOTpaMMbl Yy4eOHOTO Kypca
«MaremaTHKa» XapaKTepU3yrTCs:
1) naTpuoTHYecKoe BOCIIUTAHNE:
IIPOSIBJICHUEM HMHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCHHCKON



MaT€MaTHK{, UEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUAM  POCCHUCKHUX
MaTEMaTUKOB U POCCHUHMCKONM MaTeMaTH4ECKOW IIKOJbI, K MCIOJb30BaHUIO 3THUX
JOCTUKEHUM B IPYrMX HayKax U NPUKIAAHbIX chepax;

2) rpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
mpaB, TMPEACTAaBICHHEM O MaTeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO THUECKUX MPOOJIEM, CBA3aHHBIX
C TNPAaKTHUYECKUM MPUMEHEHHEM [JOCTWXEHUI HAayKH, OCO3HAHMEM Ba)KHOCTU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B AESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpELIICHUHM NPAKTUYECKUX 3ajad
MaTeMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU ISl YCHEUTHOW Mpo¢ecCHOHAIbHOU
JESTEIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOECHUEM MHAMBUAYAIBHON TPAa€KTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIMTAHHE:

CHIOCOOHOCTBIO K SMOIIMOHAJIbHOMY U  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PELICHUM, pacCyX JACHUH, YMEHHIO BUICTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTallMEeld B JIEATEIIbBHOCTH HA COBPEMEHHYI0 CHCTEMY HAay4YHBIX
IOpeICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YelIOBEKa, MPUPOABI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMUYECKOW HAyKM Kak cdepbl 4YeloBeuecKon
NEeSATEIbHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJbTYpOW KaK CPEICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEHIIMMHM HABBIKAMU HCCIEN0BATEIBCKON
NEeSATENbHOCTH;

¢usznueckoe  BocmUTaHue, (HOPMUPOBAHUE  KYJIbTYpPbl  3J0pPOBbS U
AMOIIMOHAJIBHOTO OJIArONONyYHs:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKWE 3HAHMS B HHTEpPECAX CBOEro
3I0pOBbS, BEIEHUS  370pOBOro  o0pa3a JKU3HUM  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PEXKUM 3aHATUH U OTIbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKA PEPIIEKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ei0BeKa;

6) 3KoI0OrHYecKoe BOCIIUTAHHE:

OpUEHTAlMell Ha MPUMEHEHNE MAaTeMATUYECKUX 3HAHMM NI PELIeHHs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPY KaroIIeH Cpe/ibl, IJIaHUPOBAHUS ITOCTYIIKOB U OLIEHKU
MX BO3MOJKHBIX ITOCJIEJICTBUI JJI1 OKpPY’KAIOLIEH Cpelibl, 0CO3HAHUEM ITI00ATIBLHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U IMMyTeil X pelIeHHs;

7) aganTanusi K M3MEHSIOIIUMCSI YCJIOBHSIM CONMATbHONH W TPHUPOAHOM



cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOJeH, MpUOOpeTaTb B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 ONBITA APYTHX;

HEOOXOJAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIIE
bopMynHpoOBaTh MU, TIOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TpPeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBAThH
NpUHUMAEMbIe PEHIeHUs U JeHCTBUA, (HOPMYIUPOBATh U OICHUBATH PUCKU U
MOCJIeICTBUS, OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC yqeﬁnble I[CﬁCTBPISI

ba3zoBble j1ornyeckue 1eicTBUA:

e BBIABIIATh W XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHUCCKUX
00BEKTOB, TIOHATHHA, OTHOIICHUH MEXAY TMOHATHIMH, (HOPMYIUPOBATH
ompeneneHus  TOHSATHH, YCTAaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKauy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYIHpPOBATH U  NPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTENIbHbIE M OTpPULIATENIbHbIE, €IWHUYHBbIC, YAaCTHbIE M O0OIIHe,
YCIJIOBHBIE;

e BBIABJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U MIIPOTHUBOPEUHS
B (aKTax, JaHHBIX, HAOIIOACHUAX U YTBEPKICHUSX, NpeiaraTh KpUTEpUu
IS BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUNL;

e JleNlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUN (IIpsIMbIE U OT
POTUBHOTO), TPOBOJUTH CAMOCTOSTEIILHO HECIOXKHBIC O0Ka3aTebCTBA
MaTeMaTHYeCKuX (PakTOB, BBICTPAUBATH apPTyYMEHTAIMIO, TMPUBOAUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

e BBIOMpATh CMOCOO pemieHust y4eOHOW 3amadyu (CpaBHUBATH HECKOJIBKO
BapHaHTOB peElIeHMs, BBHIOMpATh HauOoJiee TMOAXOAAIUN C Yy4ETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKie A1eHCTBUA:

e HCIOJB30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT MO3HAHMUA,
(GopMynupoBaTh BOMPOCH, (PHUKCUPYIOUINE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH



THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

e MPOBOJUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN

HKCIIEPUMEHT, HEOOJIBIIIOE UCCIETOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

e CaMOCTOSTENBHO (hOpMyIHpPOBATH OOOOIIEHUS W BBIBOABI IO PE3YJIbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, UCCJIENIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIPOILIECCa, a TAaKXKE BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHSX.

Pabora ¢ undgopmanmei:

e BBISBJISATH HEJAOCTATOYHOCTh W H3OBITOYHOCTH HH(POpPMAINH, HTaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUS 3a/1a4H;

e BbIOMpaTh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH
WH(GOPMAIINIO PA3IMYHBIX BUAOB U (OPM IMpEICTABICHHS;

e BbIOMpaTh (QopMy TMpeAcTaBiIeHUS HHPOPMAUU U WIUIFOCTPUPOBATH
pemiaemMble 3aJa4d  CXE€MaMH, JadarpaMmaMu, HWHOW TrpaduKold U HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAAEKHOCTh HWH(POPMAIMU 1O KPUTEPHSIM, MPEITIOKECHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHHBepcalbHble YUeOHbIe 1elicTBUS:

e BOCIPUHUMATh U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBUSIMHU

U LEJISIMU OOILEHUS, ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMUSI
B YCTHBIX W MHCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS MO XOAY PEIICHHS
3aJ1a4, KOMMEHTUPOBATh TOJYyYEHHBINA PE3yIIbTAT;

B X0JI¢ 00CYKJIEHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXAAaeMON TEMBI,
mpoOJIeMbl, pelrraeMoi 3ajaun, BHICKA3bIBaTh UJICH, HAICJICHHbBIC Ha TIOMCK
pEIIeHNs1, COTIOCTABIATH CBOM CYXKIEHUS C CY>KJICHUSMU IPYTHX YIaCTHUKOB
auanora, OOHAapy>KMBaTh pa3jM4Me€ M CXOACTBO IO3ULUN, B KOPPEKTHOU
dbopme GopmMynupoBaTH pa3HOTIACHUS, CBOU BO3PAKCHHUS;

e TPEICTaBIATH PE3YyJIbTAThl PEIICHUS 3aau, SKCIIEPUMEHTA, UCCIIEI0BaHus,
MPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C yUETOM 3a/1a4
NpEe3eHTAlUN U OCOOCHHOCTEH ayIuTOPHH;

e TIOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUAYAIBHON
paboThI IPU PEIICHUH Y4eOHBIX MAaTEMAaTUIECKUX 3a71aY;

e NPUHHUMATPH II€JIb COBMECTHOH NEATENBHOCTH, IUIAHUPOBATH OPTaHHU3ALNIO
COBMECTHON palOTHI, pacmpenensiTh BUIbI padOT, JAOrOBApUBATHCH,
00CyXIaThb MPOLIECC U pe3yabTaT padboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

e y4YaCTBOBaTh B TIpymmoBbiX (opmax padboTel (0OCyXkaeHHs, OOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOThI
U KOOPJIMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMHU 4YiI€HaMH KOMaH]IbI,
OLICHMBATh KAauyeCTBO CBOETO BKJAJa B OOIIMA MNPOAYKT MO KPUTEPHUSIM,



c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBUSI.
PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTABJIATh IUIAH, AITOPUTM pEUIEHUs 3a1adyd (WU €ro
4acTh), BBIOMpATh CIOCOO pEelIeHUS C YYETOM HUMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, S)MOIMOHAJIbHBIN HHTEJLICKT:

e BJAJETh CIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHns MaTEMaTHIECKOM 3a/1a4H;

e MPEABUAECTH TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIPH PEIICHUN 3a]a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJbTATa IEATENBHOCTH IMOCTABICHHOW LEIU U
YCIIOBHSIM, OOBSCHATH NMPUYUHBI JTOCTHKEHUS WIM HEAOCTUKEHUS LI,
HaxOJIUTh OIIHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3yabTaThl OCBOEHHS MOpPOrpaMMbl IO  MaTEeMaTHKe
MIPEJICTABIICHBI 10 TOAaM OOy4YeHHUs B CICIYIOUIUX pasiejaX MporpaMMbl B paMKax
OTIIEJILHBIX YUeOHBIX KYypCOB: B 5—6 Kitaccax — kypca «Marematukay, B 7-9 kiaccax —
KypcoB «Anredpay, «I'eoMetpusi», «BepoSITHOCTh U CTATUCTUKAY.



PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «MATEMATHUKA>» B 5-6
KJIACCAX

HOACHUTEJBHASA 3AIINCKA

[TproputeTHBIMH LIETIMH 00YYSHHsI MaTeMaTUKE B 5—6 Kilaccax SBISIOTCS:

POJOJDKEHNE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTHYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), 00ecledrBarOIIMX IPEEMCTBEHHOCTb MU
NEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa3oBaHMs 00y4YarOIINXCs;

pa3BUTHE MHTEJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEW OO0yyarommxcs,
[I03HABATEJIbHON AKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, MHTEpEca K H3YYECHHIO
MaTeMaTHKU;

HOJIBEICHUE O0YyYarolmMxcs Ha JOCTYNHOM [UIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIETO MUPA;

(dbopmupoBaHre (PyHKIIMOHATBHON MaTEMaTUYECKON IPaMOTHOCTH: YMEHUS
pacno3HaBaTh MATEMATHYECKUE OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYalUsX,

IIPUMEHSTh OCBOCHHBIC YMEHUS JJISl PEIICHUS ITPAKTUKO- OPUEHTUPOBAHHBIX 3a71a4,
MHTEPIIPETUPOBATH MOJIYUYECHHBIC PE3YJIBTATHI U OLICHUBATh NX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaIlUH.

OcHOBHBIC JMHWHM COJACpXAHUS Kypca MaTeMaTHKH B 56 kmaccax -—
apudMeTHIeCcKasi U TEOMETPUIECKasi, KOTOPbIE Pa3BUBAIOTCS TApaJUICIbHO, KaX/as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHCUMO OJIHA OTJPYroH, a B
TECHOM KOHTAaKT€ W B3aMMOJECHUCTBUM. Takke B Kypc€ MATEMATHUKU TMPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMU alIreOphbl U OMUCATEIILHOU CTATUCTUKH.

N3yuenne apudmernueckoro marepuaia HAuMHAETCS CO CHUCTeMaTH3alluud |
pPa3BUTHSI 3HAHUM O HATYpPAJIbHBIX YHCIAX, MOJYYEHHBIX HA YPOBHE HAYAIBHOTO
obmiero oopazoBanus. IIpu 3TOM COBEPIICHCTBOBAHUE BHIYMCIMTEIHBHON TEXHUKU H
GbopMHUpPOBAHHE HOBBIX TEOPETUYSCKUX 3HAHUKA COYETACTCS C  Pa3BUTHEM
BBIYUCIUTEILHON KYJbTYpPhl, B YaCTHOCTH C OOYYEHHUEM MPOCTEUIINM TpUEMam
MPUKUJKA WU OIIEHKU pE3yJIbTATOB BBIYMCICHUW. M3yueHune HaTypalibHBIX 4YHUCEN
poJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayaJdbHBIMHA ITOHATHSIMH TEOPHH
JICJIUMOCTH.

Hauano uzyueHnusi 0ObIKHOBEHHBIX U JACCATUYHBIX ApOoOEi OTHECEHO K S Kilaccy.
DTO MEPBBIM 3Tall B OCBOCHUH JIPOOEH, KOraa MPOUCXOIUT 3HAKOMCTBO ¢ OCHOBHBIMU
UIesSIMH, TOHATHSAMH TeMbl. IIpum 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOei B
MOJTHOM 00BEME MPEIIECTBYET U3YICHHIO IECITUUHBIX APOOEH, UTO 11e7eco00pa3Ho ¢
TOYKHM 3pEHUS JIOTUKU H3JI0KEHUS YMCIOBOW JIMHWM, KOTJa MpaBWJIa JCHCTBUU C
JNECATUYHBIMU JPOOSMH MOXHO OOOCHOBaTh YK€ H3BECTHBIMU aJTOPUTMaMHU
BBITIOJTHEHHUS JICUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JCCATHYHBIMH
IPOOSMU PACIIUPUT BO3MOXKHOCTH JUIsl TIOHUMAHUS OOYYarONIUMUCS TPUKIIATHOTO
MIPYMEHEHMSI HOBOM 3alIMCH MIPU M3YUYEHUHU IPYTUX MPEAMETOB M MPU MPAKTUYECKOM
ucrons3oBanun. K 6 kimaccy OTHECEH BTOpOM 3Tam B M3Y4YEHUU JApoOeH, Tjie
MPOMCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHHUsS M MpeoOpazoBaHuUs JpooOeid,
OCBOCHME HOBBIX BBIYMCIIUTENBHBIX AITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHHM,



B TOM YMCJI€ 3HAYEHUI BBIPAKEHUW, CONEPKAIIMX U OOBIKHOBEHHBIE, U JIECSITUYHbIE
JpoOH, YCTAHOBJIEHUECBA3EH MEXAY HUMH, paCCMOTPEHHE NMPUEMOB pEIICHUs 3a/1ad
Ha poOu. B Hauane6 kiacca NpOMCXOAUT 3HAKOMCTBO C ITOHSATHEM MPOLICHTA.

OcoOEHHOCTBIO U3YyUEHHUS MOJOKHUTEIbHBIX U OTPULATEIbHBIX YUCEIl SIBIISIETCS
TO, YTO OHU TAKXKE MOTYT PaCCMaTpPUBAaThCA B HECKOJIBKO ATanoB. B 6 kitacce B Havae
n3ydeHus: TeMbl «Ilo70KNUTENbHBIE U OTPULIATENIBHBIE YHCIIa» BBIAEISAETCS MO TeMa
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUILATEIBHBIMU YHCIAMUA WU
JNEUCTBUSAMU C TIOJIO)KMTEIIBHBIMM ¥ OTPHULATEIIBHBIMU YHCIAMU IPOUCXOJUT HA
OCHOBE COJEP/KATEIBHOTO IIOAXO0AA. OJTO TO3BOJSIET Ha JOCTYIIHOM YPOBHE
NO3HAKOMUTh 00YYarOIMXCsl IPAKTUUECKU CO BCEMH OCHOBHBIMU IOHATHUSMHU TEMBI, B
TOM 4YHCJIE U C MPAaBWIAMH 3HAKOB MPU BBINOJHEHUU apU(PMETHUECKUX JIEUCTBHIA.
N3yyeHune paumoHaJIbHBIX YHCEII HA 3TOM HE 3aKOHUYMUTCS, a OyJIeT MPOI0JKEHO B Kypce
anreOpsl 7 Kiacca.

[Ipn oOyueHHMH pEIIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJIb3YIOTCS
apumernyeckue npuémsl pemeHus. [lpu oTpaboTke BEIUNCIUTEIbHBIX HABBIKOB BO—
6 Kjlaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJaud CIEIYIOLIMX BHJIOB: 3a/Jayd Ha
JBUKEHUE, HA YaCTH, HA MOKYIKH, HA pad0Ty U MPOU3BOJUTEIBLHOCTh, HAa MPOLEHTHI,
Ha OTHOILIEHHUA U nponopuuu. O0ydarommecs 3HaKOMSTCS ¢ IpUEMaMH pelIeHus 3aaa4
nepeboOpoM  BO3MOXKHBIX ~ BapHaHTOB, ywaTcs paborath ¢  HMHPOpPMALIUEH,
MPEICTaBICHHON B (popme TabIuIl WiIM TUarpamm.

B nporpamme yueOHoro kypca «MaTemaTHKay MperycCMOTPEHO (pOpMUPOBAHNE
MPOIEIEBTUUECKUX ANIreOpanyecKux MpeAcTaBieHU. bykBa kak CHUMBOJ HEKOTOPOTO
yucia B 3aBUCHUMOCTM OT MATEMaTHYE€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
BykBeHHass CMMBOJIMKAa IIUPOKO MCIIONB3YETCS MPEXKAEe BCEro Jis 3alucCh OOIIHUX
YTBEPXKACHUM U MPEeANo)KEHUH, QopMyJ, B YaCTHOCTH Ui  BBIYMCICHUS
Ir€OMETPUYECKUX BEINYHH, B KAUECTBE «3aMECTUTEIISD) YACIIA.

B mnporpamme yueOHOro kypca «MaremaTtvka» TMpeACTaBiIeHA HarsaHas
reOMETpHsl, HallpaBJjeHHass Ha Pa3BUTHE OOPA3HOTO MBIILIEHUS, TPOCTPAHCTBEHHOIO
BOOOpaXKeHUs1, N300pa3UTENbHBIX YMEHHIU. DTO BaXKHBIH 3Tall B U3yYEHUH T€OMETPUH,
KOTOPBI OCYILECTBIISIETCS HAa HAIVISIHO-IPAKTUYECKOM YPOBHE, ONUpPAETCS Ha
HarJsgHO-00pa3Hoe  MbIIUIeHHEe oOyvaromuxca. bombinas posib  OTBOAUTCS
NPaKTUYECKONM  JIESATENIbHOCTH,  OMNBITY,  JKCIEPUMEHTY,  MOJCIMPOBAHUIO.
OOyuaroiuecs 3HAKOMSTCS C TeOMETPUYECKMMHU (UrypamMu Ha IUIOCKOCTH U B
POCTPAHCTBE, C MX MPOCTEUIIMMU KOH(UTypalMsMu, ydaTcsi U300pakaTb UX Ha
HEJIMHOBAaHHOW W KJIETYATOW Oymare, pacCMaTpUBAIOT UX MPOCTEHIMe CBOWCTBA. B
IPOLECCE U3YUYCHMSI HATJITHOW T€OMETPUU 3HAHMSI, MOTyUYeHHbIE 00y4alOIUMUCS Ha
YpOBHE HaYaJbHOTO OOLIEro 00pa30BaHMsl, CHCTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

CornacHo yuyeOHOMYy IUIaHy B 5—6 Kiaccax HU3ydaeTcsi HHTETPUPOBAHHBIN
npeaMer «MaremaTHKa», KOTOpbIM BKJIOYaeT apu(METHUYECKHM Marepuan u
HarJIsHY0 T€OMETPHUIO, a TAKXKE MPONEEBTUUECKUE CBEJICHUS U3 aJIreOphbl, 3JIEMEHTHI
JIOTUKU U Hadasa ONHCATEIbHON CTaTUCTUKH.

Ha n3yuenue yueOHoro kypca «Matematuka» otBoaurcs 340 yacos: B 5 Kiiacce



— 170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 yacoB (5 4acoB B HEJICIIO).

COAEPKXAHUE OBYYEHUSA

5 KJIACC

HarypaJjbHble 4ncia v HyJIb

HatypanbHoe uyucno. Psn narypampubix uuncen. Yucio 0. M3oOpaxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSAMOI.

[lo3unmoHHass cucremMa CcyucleHusd. PuMckas Hymepauus Kak MOpuMeEp
HETMO3UIMOHHON CUCTEMBI cUUCIeHUd. [lecaTnuHas cucremMa CUUCIICHHUS.

CpaBHEHHE HaTypaJbHBIX YHCEJ, CPABHEHHE HATYpaJbHBIX YHCEN C HYJIEM.
Crnioco6bl cpaBHeHMS. OKPYTJIEHHE HATYPAJTbHBIX YHCEIL.

CrnoxeHne HaTypaJIbHbIX YUCEN, CBOMCTBO HYJISI IPH CIOKEHUH. BelunTanue kak
JEHCTBUE, OOpPaTHOE CIIOKEHUIO. Y MHOKEHHE HAaTypajbHBIX YHUCEI, CBOWCTBA HYJS U
CAVHUIIBI TP YMHOXKEHUH. JleleHue Kak JedcTBHe, OOpaTHOE YMHOXEHHUIO.
KoMrioHeHTsI 1eicTBH, CBA3b MKy HUMU. [IpoBepka pe3ynbrara apuMeTH4ecKoro
neiictBus. llepeMecTuTennbHOE M COUYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS U
YMHOKEHHSI, paclpeeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OyKB Juisi 0003HAYEHUS] HEU3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apuU(PMETUUECKUX JACHCTBUM.

Jlenutenu v KpaTHbIE YUCIIA, PA3JI0KEHUE HA MHOXKUTENU. [[pocThie U coCTaBHbIE
gyucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocratkom.

CreneHb ¢ HaTypaJIbHBIM MMOKAa3aTesIeM. 3allMCh YUCIIa B BUJIE CYMMBI pa3psiHbIX
CllaraeMaiXx.

YHucoBoe BeIpaxkeHue. BeIunciieHne 3HaY€HUN YUCIIOBBIX BBIPAXKEHUH, TTOPSIOK
BBITIOJTHEHU AeicTBUil. Mcnoib30BaHWE MPU BBIYHMCICHUSX MEPEMECTUTEIBHOTO U
COUETATEIBLHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI WM YMHOXKEHHUS, PACIpPEAeIUTEIbHOTO
CBOWCTBA YMHOEHHS.

Jpodu

[IpencraBiienne o qpodu Kak Crioco0e 3amucu 9acTH BeaTudruHbl. OOBIKHOBEHHBIC
npobu. [lpaBunbHBIC M HeMpaBWwIbHBIE JapoOu. CMmemanHas npoOb, MpeACTaBICHUE
CMEIIaHHOW JIpoOur B BUE HEMPABWIHHOW JPOOU U BBIJEICHHE 1I€JI0N YacTU Yucia U3
HempaBuiIbHOM Apoou. M300pakeHue npoOeld TOYKaMM Ha YHCIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO Jpodu. Cokpaiienue apooOei. [IpuBeaenue apodbu K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOCH.

CrnoxxeHnue M BbIUMTaHHE poOeil. YMHOXKEHHE W JAeJeHHE ApoOeil, B3aUMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTtu 1eaoro v 1esoro o ero 4YacTu.

Hecatuunas 3amuch aApoOei. IlpencraBienue aecsaTUyHON 1poOu B BUIE
OOBIKHOBEHHOH. M300paXkeHne AECATHUHBIX IpoOei TOUYKaMH Ha YHCIOBOUIPSIMOMN.
CpaBHEHHE JECATUYHBIX APOOEH.



Apudpmernueckue AEUCTBUS € JAECATUYHBIMH  ApoOsmu. OxpyrieHue
JECATUYHBIX IpOOeH.

Pemienne TeKCcTOBBIX 32124

Perenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM criocoboM. PerieHne gorndeckux
3agad. Pemenne 3anay mepeOOpOM Bcex BO3MOKHBIX BapHaHTOB. Vconp30BaHue npu
pEILIeHNN 3a7]a4 TaOJIUI U CXEM.

Pemenne 3amay, coaepKalluX 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEJIUYUHBL
CKOPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI U3MEPEHMUS:
Macchbl, 00bEMa, 1IEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBsI3b MEXIY €AUHULIAMU
U3MEPEHUS KaX101 BEJIUYUHBI.

Pemennie 0OCHOBHBIX 3aJ1a4 Ha IpoOHu.
[IpencraBnenne JaHHBIX B BUJE TaOIUL, CTOJOYATHIX JUATPAMM.
Harnsanas reomerpust

Harnsigable npeacraBneHus o purypax Ha IUIOCKOCTH: TOUKA, MpsAMasi, OTPE30K,
Jy4, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsmon, octpeii,
TYNOHN ¥ Pa3BEPHYTHIN YIJIBL.

JlnvHa OTpe3ka, METPUUYECKUE €IWHULbI IJIUHBL. J[JIMHA JIOMaHOH, MepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne 1 NOCTPOEHUE YIJIOB ¢ TOMOILBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJIBHUK, KBaAPaT, TPEYTOJIbHUK, O pAaBEHCTBE (QUTYD.

N3o00paxkenne ¢uryp, B TOM umclie Ha Kkietdatrod Oymare. Iloctpoenue
KOH(pUrypauuii U3 vacteil mpsaMon, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOU
Oymare. Mcrnosib30BaHle CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomanes NOpAMOYroabHUKA W MHOTOYTOJIbHUKOB, COCTAaBJIEHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM 4HcIie (UTyp, M300paKEHHBIX Ha KIeT4aToi Oymare.
EavHUIBI H3MEPEeHMS TUIOLIAIH.

Harnsingaple npeacTaBiieHuss O MPOCTPAHCTBEHHBIX (PUrypax: MPsIMOYTOJIbHBIN
napasuiesienumnes, KyO, MHOTOTPaHHHKHU. N3o6paxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTkn kybOa u mnapamienenunena. Co3ganue wMonenei
MHOTOIPAaHHUKOB (U3 OyMaru, MpoBOJIOKH, TJIACTHIIMHA U APYTHX MAaTEPUAIIOB).

O06BEM IPSIMOYTOJILHOTO MapajuieNienumena, kyoa. Enuauisp usmepeHust oobéma.

6 KJIACC
HartypajabHblie yucia
Apudmernueckue IEHWCTBUS C MHOTO3HAYHBIMM HATypaJIbHBIMH YHCJIaMHU.
UwucnoBbie BeIpaKeHUS, TTOPSIIOK JICUCTBHU, UCTIOJIb30BaHUE CKOOOK. Vcnonp30Banme
IPA BBIYKUCIIEHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO CBOWCTB CJIIOXKEHUS M
YMHOXEHUS, pACIPEIEIUTEIBHOTO CBOMCTBA YMHOKEHUA. OKpPYTIIEHUE HATYpaIbHbIX
quced.



Jlenurenu U KpaTHbIE YMCia, HAUOOJBIINNA OOIIUI NEeTUTENh 1 HauMEHbIIIee

obmiee kpaTHoe. JlemuMoCTh CyMMBI M ITpOoU3BeAeHUs. [lelieHne ¢ OCTaTKOM.
Jpoon

OObikHOBEHHas1 NpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue IpoOet.
CpaBHeHHe U ynopsiounBaHue apobOeil. Permenne 3amad Ha HaxoXkJIEHHUE YacTH OT
LEJOro M MLEeJoro mo ero 4actd. JlpoOHoe 4YHucio Kak pe3ynabTaT JEJIeHHUS.
[TpencraBienue AecITUUHOM JpoOU B BHJIE OOBIKHOBEHHOH JIpOOM M BO3MOXHOCTH
NpEeJCTaBICHUS OOBIKHOBEHHOH ApoOu B BUAE AeCATUYHOU. JlecsTMuHBIE TpOOU U
MeTpUYeCcKas cuctemMa mep. ApudmeTnueckue ACHCTBHUS M YUCIOBBIE BBIPAXKECHUSAC
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

OtHomenue. [leneHve B JaHHOM OTHOIeHUHM. MacmTad, nmponopius.
[IprMeHeHne TpOoNOpLUNN NPU PELIEHUH 331a4.

Ilonatre nponeHTa. BeryuciaeHue npoueHTa OT BEJIMYUHBI U BEJIMYMHBI 110 €€
NPOLIEHTY. BbIpakeHHe MNpOLEHTOB NECATHUYHBIMU ApoOsimMu. Permenue 3amad Ha
IIPOLIEHTHI. BbIpakeHNE OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHonoxureabHbIE H OTPHLATEIbHbIC YHCJIA

IlonoxxurenbHble M OTpULATENbHbIE 4Yucna. llenapie umcma. Monyns wucia,
FEOMETPUYECKAsl HMHTEpOpeTanus MOAyJs uucha. HM3o0paxeHue uucen Ha
KOOpAMHATHOM  mpsaMou.  YwucmoBble  mpomexyTkn.  CpaBHeHHME — 4ucCel.
Apudmernueckue TeUCTBHS C MOJOKUTEIbHBIMUA U OTPULIATEIbHBIMU YHCIAMHU.

IIpssMOyrosbHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoOpauHAThl TOYKM Ha
IUIOCKOCTH, abcuucca u opAauHarta. [loctpoeHue Toyek M QUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHBIEe BbIpaKEeHUSs

[IpumeHenue OykB JJIs1 3aMCH MAaTEMATUYECKUX BBIPAKEHUN U MPEITIOKEHUN.
CpoiicTBa apuMeTHUYECKUX JNEUCTBUI. DByKBEHHBIE BBIPRXKEHHS W YHUCIIOBBIC
MIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyiibl, (opMyJbl IEPUMETPa U IUIOHIAAM NPSAMOYTOJIbHUKA, KBajpaTa, oObEMa
napasuiesienumneaa u Kkyoa.

PemieHune TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3a7a4 apupMETUYECKUM CIIOCOOOM. Pelienne 1oru4eckux
3ajga4. Pemenue 3ama4 nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, cozepKalMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJINYECTBO, CTOMMOCTb, TPOU3BOIUTEIIBHOCT,
BpeMs, 00bEM paboThl. EAuMHUIBI M3MepeHus: Macchl, CTOMMOCTH, PACCTOSHUA,
BpEMEHH, CKOPOCTU. CBA3b MEXKY €IMHUIIAMH U3MEPEHUS KaXK10M BEJTUYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, MPONOPLMOHAIBHOCTBIO BEIUYUH,
IPOLIEHTaMU; pEIIEHHE OCHOBHBIX 3aJa4 Ha ApoOU U MPOLIEHTHI.



Onenka W TPUKUIKA, OKpyrieHue pesynprata. CocraBieHHEe OyKBEHHBIX
BBIPKEHUI 110 YCIOBHUIO 3aa4H.

[IpencraBieHne MAaHHBIX C TOMOINBIO Tabmui u guarpamm. CronOyatbie
JMarpaMMbl: YTEHHE U MOCTPOEHHE. YTeHHE KPYTOBBIX IHarpamm.

Harasignas reomerpust

Harnsigasie npeacraBneHus o purypax Ha IUIOCKOCTH: TOUKA, MpsAiMasi, OTPE3OK,
Jyd4, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3anMHoe pacnosnokeHue IByX NpsIMbIX Ha IUIOCKOCTH, NapajuieIbHbIE MPSAMBIE,
NEPHEHANKYJIApHbIE MpsiMble. M3MepeHue pacCTOSTHUN: MEXAY ABYMs TOUYKaMH, OT
TOYKH /10 IPSIMOM, JITTMHA MapIIpyTa Ha KBaJAPAaTHOMN CETKE.

M3mepeHre M TOCTPOEHUE YIJIOB C IIOMOLIBIO TpaHcHopTupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN, TYTOYTOJIbHBIH,
paBHOOEIPEHHBI, PaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YEThIPEXYTOJbHUKOB. [IpAMOYTOIbHUK, KBaApaT: HUCIOIb30BAaHUE CBOMCTB CTOPOH,
yIIJ0B, AuaroHanei. M3zo0paxeHne reomeTpudeckux (puryp Ha HETMHOBaHHOM Oymare
C HCIIOJB30BAHUEM LIUPKYJIsl, JUHEHKH, YTOJIbHUKA, TpaHcnopTupa. Iloctpoenus Ha
KJIeTYaTon Oymare.

[lepumeTrp mHOroyrosibHuka. [loHsiTHe momaau GUrypel, € AMHULIBIN3MEPEHUS
iowaau. [Tpubmmxénnoe namepenue mioniaau GUryp, B TOM 4KMCII€ Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHHe JUIMHbBI OKPY>KHOCTH, TUIOIIAIA KpyTa.

CumMMeTpus: HEHTpaJIbHAsL, OCEBAs U 3€pKajibHAsl CAMMETPUHU.

[TocTpoenne cuMMETPUYHBIX QUTYP.

Harnsinaele mpencraBieHrs O MPOCTPAHCTBEHHBIX (DUrypax: mapayieienunesn,
Ky0, mpusMma, mNupamMuaa, KOHYC, UWIMHAp, map u cdepa. HM3o0paxkenue
OpOCTpaHCTBEHHBIX ¢uryp. [lpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IWIMHIAPA U
konyca. Co3manue mojened NpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
IUIACTWIIMHA U IPYTUX MATEPUAJIOB).

[lonsitue o00BEMaA, eauHUIBI u3MepeHus: o00bEéMa. OO0BEM MNPSIMOYTOJBLHOTO
napasuienenunesaa, kyoa.



HPEIMETHBIE PE3YJIBTATDBI
K koHiry 00y4yeHus: B 5 Kjacce 0Oyqaronuiics MOJIYYUT CIEAYIOIIHNe
MPEAMETHBIE PE3YIIbTATHI:
Yucsia ¥ BIYHCTICHUSA

[ToHnmMaTh ¥ MpaBUIILHO YNOTPEOATh TEPMUHBI, CB3aHHBIE C HATypaJbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSA0UYMBATH HATYpaJIbHbIEC YKCIIA, CPABHUBAThH B IPOCTEHIIINX
clly4asix OObIKHOBEHHBIE JIPOOH, JECATUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOMN (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM
el ynuciaoM u u300pakaTh HaTypaJIbHbBIE YMCIIa TOYKAMU Ha KOOPAMHATHOMU (YMCIIOBOA)
IIPSIMOM.

Breimonuare apudmMeTudyeckue JACHCTBUS C HATypaJdbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILIUX CITydasiX.

BrINMonHATh TPOBEPKY, MNPUKUIKY pe3yJibTaTa BBIYKCICHUM.
OKpyIJISITh HATypAJIbHBIE YHCIIA.
PemieHne TeKCTOBBIX 3224

Pemiath TeKCTOBBIE 3adaudl apu(PMETUYECKUM CHOCOOOM M € TMOMOIIbIO
OpraHM30BaHHOT'O KOHEYHOTO Mepedopa BCeX BOZMOKHBIX BApPUAHTOB.

Pemiats 3a1auu, coqiepxkaniiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJTMYMHBI: CKOPOCTD,
BpEMsl, PaCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3amMucH, CXEMbl, TaOJUIIbl, 0003HAUYCHUS TPU PEUICHUU
3a1ad.

[Tonp30BaThCA OCHOBHBIMHM €IMHUIIAMH U3MEPEHHUSI: IIEHBI, MACChl, PACCTOSIHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IMHUIbI BETUYUHBI Yepe3 APYTrue.

N3BnekaTh, aHaIU3UPOBATh, OILIEHHBATH HH(GOpPMAIUIO, MPEIACTABICHHYIO B
Tabauie, Ha CTOJI0YATON AMarpaMme, UHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIE,
MCIIOJIb30BaTh JaHHBIE IIPU PEIICHUH 3a]1a4.

Harasignas reomerpust

[Tonp30BaThC TEOMETPUUYECKUMHU TOHSATUSIMHU: TOYKA, MpsMasi, OTPE30K, JyY,
YTOJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPhl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIHUX (opMy
M3YUYEHHBIX TEOMETPUUECKUX UTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YriaMH: BEpIIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKaMU: yroJl, BEpIINHA, CTOPOHA, IMarOHajlb, C OKPYKHOCTBIO: paJInyc,
JTaMeTp, LIEHTP.

N3o0paxkaTh M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJIWHOBAHHOW W
KJIETYaTOU Oymare ¢ MOMOIIBIO IIUPKYJIS U TUHEHKH.



HaxomuTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JMHENKHA, CTPOUTH OTPE3KH 3aJaHHOM [UIMHBIL, CTPOUTH OKPYKHOCTh 33JJaHHOIO
paauyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB IIPSAMOYTOJBHHKA, KBajgpaTa sl UX
IIOCTPOEHUS, BBIYHMCIICHHUS IUIOIIAIN U IEPUMETPA.

Boruncnsate mepuMerp H IUIOIMIAAL KBajapaTa, MPSMOYTOJbHHKA, QUTYD,
COCTaBJICHHBIX W3 NPSIMOYTOJIBHUKOB, B TOM uucie ¢Guryp, u300paX€HHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMM €IWHHULIIAMM W3MEPEHUS JJIMHBI,
IUIOIIAH; BBIPAYKaTh OJTHHU €IMHULIBI BEJIMYHUHBI Yepe3 IpYyTHE.

Pacno3naBaTh mapasienenunes, KyO, UCHOIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
pedpo, rpaHb, U3MEPEHUS], HAXOIUTh U3MEPEHUS Mapaljiesienumneaa, Kyoa.

Boruncnate 00bEM  KyOa, mNapajuienenuiena Mo 3aJaHHbIM HU3MEPEHUSM,
M0JIb30BAThCS EAMHULIAMU U3MEPEHUS 00bEMA.

PemaTe HeCnOXHBIE 3a4a4d Ha W3MEPEHHE TIE€OMETPUYECKHX BEIWYUH B
IIPaKTUYECKUX CUTYaLHSIX.

K xoHmy oOyueHus B 6 KkJjacce OOy4aroUIMiicss MOJIYYHUT CIIEAYIOLINE

IIPEAMETHBIE PE3YIIbTATHI:
Yucaa 1 BbIYHUCICHUS

3HaTh M TOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JUYHBIMU BUIAMH YHUCENl U
crioco0aMu MX 3aIucH, MEePEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJIHOM (POpMBI 3arucu
YHUCIIa K JPYTOM.

CpaBHUBaTh U yNOPSAJOYMBATH LIETbIE YMCIA, OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu, CpaBHUBATh YMCIIA OHOTO U Pa3HbBIX 3HAKOB.

BbimonHsATh, coderas yCTHbIE M IHCbMEHHbIE MNPUEMBI, apupMeTHyecKue
JEHCTBUS C HaTypaJbHBIMU U LEJIBIMH YHCIAMH, OOBIKHOBEHHBIMU U JIE€CATUYHBIMU
POOSIMH, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BrIunciaTh 3HAUYEHNS] YUCIIOBBIX BBIPAKEHUM, BBITOIHATD NPUKUIAKY U OLICHKY
pe3yibTaTa BBIYMCICHHN, BBIMOJIHATH MPEOOpa30BaHMs YHUCIIOBBIX BBIPAKEHUNA Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JECHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAWHATHOM NPSIMOM C COOTBETCTBYIOLIUM €U YUCIIOM
¥ 1300pakaTh YKciia TOYKaMy Ha KOOPAMHATHOM MPSIMOM, HaXOAUTh MOAYJb YUCIIA.

COOTHOCHTB TOUYKH B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAWHATAMH 3TOU
TOYKH.

OKpyTrasTh LEIble YUCia U JeCATUYHbIE IPOOU, HAXOIUTh MPUOIMKEHUIUNCET.

YuciioBble 1 OyKBEeHHbIEC BbIPAXKECHUS



[Torumate 1 ymoTpeOyaTh TEPMHUHBI, CBSI3aHHBIC C 3aMKCBHIO CTETICHU YHCIIA,
HaXOJUTh KBaJapaT M KyO YHCIa, BBIYUCIATH 3HAUEHUS UUCIOBBIX BBIPAXKECHUI,
COJICpIKAILIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JIETUMOCTH, PACKJIa/IbIBaTh HATYypalibHbIC YKCIA HA
MIPOCTBIE MHOXKHUTENH.

[Tonb3oBaThCA MacITaOOM, COCTABIISITH MPOTOPIIUU M OTHOIIICHHUS.

Hcmonp3oBaTh OyKBBI 1711 0OO3HAYCHHS YHCEN MPU 3aMMCH MATEeMaTHYECKUX
BBIPOKEHUM, COCTaBJIATh OYKBEHHBIC BBIpAXEHUS W (HOPMYJIbI, HAXOAUTHh 3HAUYCHMUS
OYKBEHHBIX  BBIPQOKEHUW,  OCYIIECTBIIASI  HEOOXOAMMBIE  TMOJCTAHOBKH U
npeoOpazoBaHusl.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
PemmieHne TeKCTOBBIX 327124
Pemiath MHOTOIIIArOBbI€ TEKCTOBBIE 3a7]a4l apU(PMETHUECKHUM CIIOCOOOM.

Pemiath 3aaun, CBsI3aHHBIE C OTHOIIEHWEM, TPONOPUUOHATIBHOCTHIO BEJIUYUH,
MPOIIEHTAMHU, PelIaTh TP OCHOBHBIE 3aJ]a4u HA JPOOU U MIPOIICHTHI.

Pewiats 3a1auu, coqepkaniyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJTMYHHBI: CKOPOCT,
BpEMsl, pPacCTOSIHUE, 1I€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTh, BpEMS,
00bEM paboThl, HUCMOJB3Ys apuPMETHUECKUE JEUCTBUS, OICHKY, MPUKUIKY,
MOJIb30BaThCS €MHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJIUYNMH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3aJa4H.

N3Bnekats wuHOpManuio, MPEACTABICHHYIO B TaONMIAaX, Ha JIMHCHHOM,
CTOJIOYATONM WM KpPYroBOM JuarpaMmax, HWHTEPIPETUPOBATh MPECTABICHHBIC
JIaHHbIE, UCIIOIB30BaTh JaHHbIE MIPU PEIICHUU 3a]1a4.

[IpeacraBnsaTe MHGOPMALMIO C MOMOIIBIO TAOMUL, JUHEHHOW M CTONOYATOM
Jarpamm.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOUX (opMy
M3YYEHHBIX T€OMETPUUYECKHX MIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PaBHBIX
U CUMMETPUYHBIX DUTyp.

N3006pakath ¢ MOMOIIBIO ITUPKYJIS, IUHEUKHU, TPAHCTIOPTHPA HA HEJTMHOBAaHHOU U
KJIeT4aTol OyMare M3ydeHHBIE MJIOCKUE TeoMeTpuueckue Purypsl U KOH(UTypaInu,
CUMMETPUYHBIC (PUTYPHI.

[Tonp30BaThCA TEOMETPUUECCKUMH TOHATUSIMU: PABEHCTBO (PUTYP, CUMMETPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCb CUMMETPUH, IIEHTP
CUMMETPHUH.

HaxoauTk BEIWYMHBI YIJI0B U3MEPEHHUEM C IMOMOIIBIO TPAHCHOPTUPA, CTPOUTH
YTJIbI 33JTAaHHOM BEJIMYMHBI, MTOJIB30BATHCA MPU PEIICHUH 3a/1a4 TPayCHON



MEpOM YIJIOB, PACIlO3HaBATh HA YEPTE)KAX OCTPBIW, MPSIMOM, PA3BEPHYTHIM U TYIIOH
YTJIBL.

BeluucnaTre IMHY JIOMAaHOW, IIEPUMETP MHOTOYTOJIBHMKA, I10JIb30BaThCS
€AUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IWHULBI U3MEPEHUS JUIMHBI Yepe3
Ipyrue.

Haxonutp, ncronb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMS
TOYKaMU, OT TOUKH J0 IIPSIMOM, IJIMHY ITyTH Ha KBaJIPATHOM CETKE.

Beruucnate miomanb  QUIyp,  COCTaBIEHHBIX W3  MNPSAMOYTOJIbHUKOB,
UCIIONIb30BaTh pa30MeHue Ha MPSIMOYTOJIBHUKH, HA paBHbIC (QUTypHI, JOCTpaUBaHHE
0 TIPSAMOYTOJIBHHKA, IOJIb30BaThC OCHOBHBIMHU E€IMHHIIAMM HW3MEPEHHUs IUIOLIAJIH,
BBIPAXKaTh OJHU €AUHUILIBI U3MEPEHUs IUIOLIAAN Yepe3 Apyrue.

Pacnio3naBaTh Ha MoOIEnsX W H300paXKEHUSAX NUpPaMUAY, KOHYC, LWIMHJIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, IPaHb, OCHOBAHUE, PA3BEPTKA.

N300paxaTh Ha Ki1eTyaTOl OymMare mpsIMOYTOJIbHBIN Mapaiesnenumnes,.

Bbruncnsate 00bEM MPSAMOYTOJIBHOIO Mapajielenunena, Kyda, Moiab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00BEMA;

Pemlate HECNOXHBIE 3a/a4d HAa HAXOXKACHUE T'E€OMETPUYECKHX BEJIIMYMH B
MIPAKTUYECKUX CUTyaALUSX.



TEMATHYECKOE IIJNTAHUPOBAHHUE

S KUIACC
Ne | HaumenoBanue | IlporpamMmmMHoe conepxanue XapaKTepuCcTUKa OCHOBHBIX BU/I0B OnexTpoHHbIe | JleaTenbHOCTh
/I | pa3zienoMm TeM JeSITeTbHOCTH YYaIluXCs (unpoBbie) | yuuTENS C yUETOM
IPOTrpaMMBbl, oOpa3oBaTellb | IPOrpamMMbl
KOJIMYECTBO HBIE PECYpChl | BOCTIUTAHHS
4acoB
1 Harypanbhbie Jecsatuunas cuctema Yurarh, 3aIUCHIBATH, CPABHHBAThH http://window | YcranoBnenue
qucia. cuncieHus.Psaa HaTypaibHBIX | HATYpajbHbBIC YUCIIA; HPeAIaraTh U .edu.ru JIOBEPUTEIBbHBIX
JeitcTBus C qpCe. 00CysK1aTh cnoco0bl ynopsanounBanus yucen. | https://resh.e | ornomennit ¢
HartypanbHbiMU | Hatypanehsiii psa.Hucno 0. N300pakaTh KOOPJMHATHYIO IPAMYIO, du.ru o0yyJaroImumucs,
yuciamu (43) Harypanbnbie uncinana 0TMeYaTh YHCJIA TOYKAMU Ha KOOPJIUHATHOM mlw CIIOCOOCTBYIOIIUX
KOOPJIMHATHOM MpsIMOI. PSMOi, HAXOAUTh KOOPAMHATHI TOUYKH. nik.mos.ru MO3UTHBHOMY
CpaBHeHue, OKpyTJeHHe HcceaenoBath cBOMCTBA HATYPAIBHOTO Psijia, BOCTIPHUSITHIO
HaTypabHbIX YHCE. yucen 0 1 1npu cokKeHUH U YMHOXEHUU. o0yJaroImuMucs
Apudmernueckue 1eicTBUSL Hcnoab3oBaTh NpaBHJIO0 OKPYIVICHUS TpeOOBaHUH U TPOCHO
C HaTypaJIbHbIMHU YHCIIaMHU. HaTypaJlbHbIX Yncell. BbINOJHATH yuuTens,

CBoiiCTBaHYJIA IPH CIIOKEHUUN
YMHO>KE€HHH, CBOMCTBA
€IMHUIIBI TIPU YMHOXKCHHH.
[lepemecTuTenbHOEN
coueTaTeIbHOS CBOMCTBA
CJIOKE€HUSIM YMHOXKEHUS,
pacnpenenuTeaIbHOECBOMCTBO
YMHOKEHHS.

Jenutenu u KpaTHBIE YHCIIA,
pa3noKeHHue yuciaaHa
MHOKUTEIIH,

Jenenue

¢ ocratkoMm. [IpocTeien
cocTaBHble uncia. [Ipusznaku
IEIMMOCTH Ha 2, 5,

10, 3, 9.

Crenens ¢ HaTypalbHBIM
nmokazarejieM. YncinoBbie
BBIPAXKEHUS; TOPSATOK
neiictBuil. Pemenne

apudmeTnyecKue J1eiicTBUS C HATYPAIbHBIMU
YHCJIaMH, BBIMMCIATH 3HAYEHHS YHUCIIOBBIX
BBIPAKECHUI

Co CKOOKaMH U 6€3 CKOOOK.

3anucbIBaTh NPOU3BECHNUE B BUJIE CTETICHH,
YHUTATh CTEIICHH, HCII0JIb30BaTh
TEPMHUHOJIOTHI0 (OCHOBaHUE,TOKA3ATENb),
BBIYHCJISATH 3HAYEHHUA CTEIICHEN.
BbINOJHATH NPUKUAKY M OLEHKY 3HAYCHUI
YHCJIOBBIX BBIPAXKECHUH, MPeAJIaraTb H
NPUMEHATH NPUEMBI IPOBEPKUBBIYHMCICHAN.
Hcnonb30BaTh NpH BHIYHCICHUSX
MIEPEMECTUTENBHOE U COYETATENBHOE CBOKWCTBA
CJIO’KE€HHUS U YMHOKECHMUS, PACIIPEICIUTEIILHOE
CBOMCTBO YMHOXEHUS; GOPMYJIUPOBATH U
NPUMEHSITh NPaBUJIa Ipeodpa3oBaHUs
YUCJIOBBIX BBIPAKEHHUI HA OCHOBE CBOMCTB
apudmernueckux nericteuii. McciienoBarhb
YHCJIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH T'MINIOTE3B], (POPMYJIHPOBATH

MPUBJICYCHUIO UX
BHUMaHWUS K
o0cyxmaemMoi Ha
ypoke HHpopMaImH,
AKTHBU3AIMH UX
MIO3HaBaTEIbHON
TeSTeTbHOCTH;
noOyx/1eHue
00yJaroIIXcst
co0JII0IaTh HA YPOKe
OOIIENTPUHSATHIE
HOPMBI MTOBEJICHUS,
npaBuia OOLIEHUS CO
CTapIINMU U
CBEPCTHUKAMH,
MPUHIUIBI Y4eOHOH
JMCIUILTHHBL 1
CaMOOpraHU3aIINY;
NpUBJICYCHUE
BHUMAaHUS



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
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TCKCTOBBIX3aJa4 Ha BCC

apudmeTuyecKue AeUCTBUSA,
Ha JBUKEHUE U TOKYIKU

0000111eHUSsI UBBIBO/BI 10 PE3YJIbTaTaM
IIPOBEAEHHOTO UCCIIEAOBAHUS.
®opmyIMpPOBATH ONpeaeJeHUs ICTUTENS 1
KpaTHOI'O, HA3bIBATh JICJIUTEIN U KPaTHbIE
YHCJIa; PACHO3HABATD MPOCTHIC U COCTABHBIE
yucia; (OpMyJTHPOBATH U IPUMEHATH
NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JI0KEHUS YUCIIA HA
MIPOCTHIE MHOXKHUTEIIN; HAXOAUTh OCTATKU OT
JIeJIEHUS] M HEMOJHOEYACTHOE.

Pacno3naBaTh UCTUHHBIC U JIOKHBIC
BBICKA3bIBAaHUS0 HATYpaIbHBIX YHCIIAX,
NPUBOAUTH MPUMEPHI U

KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U
OTPULAHUSBBICKA3bIBAHUI O CBOMCTBAX
HaTypaJIbHbIX YUCEI.

KouncrpyupoBatb MaTeMaTu4eckue
NnpeI0KeHUs

C TIOMOIIIBIO CBSI30K «H», «HIINY, «ECTH. ..,
TO...».

Pemathb TeKCTOBBIC 3a7a4H apU(PMETHIECKUM
CrocoOoM, UCNOJIb30BaTh 3aBHCUMOCTH
MEXy BEIMUUHAMH (CKOPOCTh,BpEMS,
paccTostHuE; 1IeHa, KOJINYECTBO, CTOMMOCTb U
JIp.): AaHAJM3UPOBATH U OCMBICIUBATH TEKCT
3a/1auu, nepepopMyIHpPOBaTh yCIOBUE,
U3BJIEKATh HEOOXOMMBIC TAHHEIE,
YCTAaHABJIUBATH 3aBUCUMOCTH MEX]Y
BEITMYMHAMU, CTPOUTH JIOTHUECKYIO IIETIOUKY
pacCyKJICHUM.

MoaeanpoBaTh X011 PEIICHHS 3a7a4H C
MOMOIIBIO PUCYHKA, CXEMBI, TAOTHUIIBI.
IIpuBoaAuTH, pa30upaTh, OLIEHUBATH
pa3IMyHbIe PEIICHUS,3aIIUCH PEIICHUI
TEKCTOBBIX 3a]1a4.

Kpurnuyecku oneHUBaTh MOJTy4EHHBIN
PEe3yNbTaT,0CyIeCTBIATH CAMOKOHTPOIb,
IIPOBEPSIst OTBET HACOOTBETCTBUE YCIOBHIO,

oOyJaronmxcs K
[IEHHOCTHOMY aCITeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
OpraHM3aIys X
paboTHI C MOJTyYaeMoi
Ha ypOK€ COIMAIbHO
3HAYMMOM
uHpopManue;
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYP C
LEJIBIO TTOICPKAHUS
MOTHBAIUH
oOyJarommxcs K
MOJYYECHHIO 3HAHU,
HaJIa)KUBAHUIO
IMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce.

[IpumeHenne Ha
ypoke
MHTEPAKTUBHBIX POpPM
paboThI ¢
00yJarOIUMUCS
MHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIAPYIOIIHX
M03HABATENBHYIO
MOTHBAITUIO
oOyJaronmxcs;
BKITIOYCHHUE B YPOK
UTPOBBIX MPOLETYp C
ENBI0 TTOJICPIKAHMS
MOTHUBAIIH
o0ydJaronmxcs K
MOJYYECHUIO 3HAHUM,
HaJI&XKMBAHUIO
MO3UTUBHBIX




HAXOJAMUTh OLINOKH.

Pemats 3a1auu ¢ nomouipio nepedopa Bcex
BO3MO>KHBIXBapHUAHTOB.

3HAKOMUTBCSA C UCTOPHUEH Pa3BUTHUS
apuQMeTUKN

Harngaonas
rEOMETPHS.
JIuany Ha
iockocTH (12)

Touka, npsMas, OTpE30K, JIyu.

Jlomanas.

W3mepeHue JUIMHBI OTPE3Ka,
METPUYECKUE EAUHULIBI
WU3MEPEHUS IIMHBI.
OKpy’>XKHOCTb U KPYT.
[IpakTuueckas

pabora

«IlocTpoenue y3opa

13 OKPYXKHOCTEI».
Yroum. [Ipsmon,
OCTpBIH, TYIIOUN U
Pa3BEPHYTBIN YIIBL.
N3mepenue yrios.
[TpakTtuueckas pabota
«ITocTpoeHuEyIIIOB»

Pacno3znaBaTtp Ha ueprexax, pUCyHKax,
ONUCHIBATD,

HCIIOJIb3YS] TEPMUHOJIOTHIO, U H300PaKaTh C
IIOMOILBIO

4epTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSIMYIO,
OTpE30K, JIy4,

yroJ1, JIOMaHy!0, OKPYKHOCTb.
Pacno3naBarth, NpUBOIUTH IPUMeEPBHI
00BEKTOB pPeaIbHOTO

MUpa, IMEIONINX (OpMY U3YUEHHBIX QUTYP,
OLICHMBATD UX JINHEHHBIC Pa3MEPBI.
Hcnonb3oBaTh TMHENKY U TPAHCTIIOPTUP KaK
UHCTPYMEHTHI

JUTSI IOCTPOEHUS U U3MEPEHUS: U3MEPATh
JUIMHY OTpe3Ka,

BEJIMYUHY yTJIa; CTPOUTH OTPE30K 3aJaHHOU
JUIMHBI, YTOJI,

3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATh LIUPKYJIEM
paBHBIE

OTPE3KH, CTPOUTH OKPYKHOCTB 33JJaHHOTO
panuyca.

N300paxkaTh KOHPUTYypaITUU T€OMETPUUECKIX
¢buryp

13 OTPE3KOB, OKPYKHOCTEH, UX 4acTe Ha
HEJIMHOBAaHHOU U

KJIeT4aToi Oymare; mpeasiaraTb, ONUChIBATh
H 00CYyKIaTh

CI0CO0BbI, AJITOPUTMBI ITOCTPOEHHUS.
Pacno3znaBartp u H300paxxkartp Ha
HEJIMHOBAHHOM U KJIeT4aToi Oymare mpsiMou,
OCTPBIH, TYIIOH, pa3BEPHYTHIMNYTIIBL;
CPABHUBATH YTJIBL.

BbIuncasTh 1JIMHBI OTPE3KOB, JIOMaHbIX.
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MCXKIIMYHOCTHBIX
OTHOIIICHHH B Kjacce;
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MOJJEPIKKA
HCCIIeI0BaTEIbCKOM
JIeSITEILHOCTH
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I[MoHuMaTh M UCNOJIL30BATH NP PellIeHU T
3a/1a4 3aBHCMMOCTH MEXKY SAMHUTIAMH
METPUUYECKON CHUCTEMBIMEDP; 3HAKOMHUTHCS C HE
METPUYECKUMHU CUCTEMAaMHU MEpP; BbIPAKATH
JUTMHY B PA3JIMYHBIX CIUHUIIAX U3MEPCHHUSL.
HccaenoBath Gurypsl 1 KOHPUTYpaIuy,
UCTIONB3YSIIU(POBBIE PECYPChI

OOBIKHOBEHHBIE
npoou (48)

HpoOs. [IpaBriibHBIC 1
HEIPaBWIbHBIE IPOOH.
OCHOBHOE CBOMCTBO JIpoOH.

Cpasnenue apob6eit. Cioxenue

U BbIYUTaHHE OOBIKHOBEHHBIX
npobeit. CMenmanHasaApoOs.
YMHOKEHUE U JIeIIeHNE
OOBIKHOBEHHBIX APOOEiH;
B3aUMHO- OOpaTHBIC APOOH.
Pemenne TekcTOBBIX3a/0a4,
CoJIepKALUX IPOOH.
OcHoBHBbIE 337]a4u Ha IpOOH.
[Tpumenenue OykB

JUISL 3alUCH
MaTeMaTHYECKHUX
BBIPAKECHHUN U

MPETIOKEHU I

MoaeanpoBaTh B rpaduueckoid, mpeaAMETHOM
opwme,

C IOMOUIBIO KOMITBIOTEPA MOHATHUS U CBOMCTBA,
CBSI3aHHBIEC OOBIKHOBEHHOMU JIPOOBIO.

Yurath M 3a1IMCHIBATH, CPABHUBAThH
OOBIKHOBEHHBIE IpOOH, IPeAIaraTh,
000CHOBBIBATH M 00CYKIaTh CIIOCOOBI
yHOpSAOYMBaHUS APOOEH.

H3006paxkaTh 0OOBIKHOBEHHBIE APOOH TOUKAMHU
Ha KOOPJAMHATHOU NIPSAMOW; HCMOJIb30BaTh
KOOPJIMHATHYIONPSAMYIO J1JIs1 CPAaBHEHUS
Tpo0eit.

®opMyJIMPOBaTh, 3ANIMCHIBATH C MOMOLIbIO
0yKB OCHOBHOECBOMCTBO OOBIKHOBEHHOM
JpoOu; HCNMOJAb30BATh OCHOBHOE CBOMCTBO
JpoOU ISl COKpalleHus Apooei u mpuBeIeHus
JpoOu K HOBOMY 3HAMEHATEIIIO.
IIpencraBasaTh cMelaHHyIO ApoOb B BUE
HEIMPaBUIIbHON UBBIIEATH LETYIO YacTh Yyncia
W3 HETIPaBWIILHOHN JApOOH.

BoinoaHars apugMernyeckue 1ecTBUA

C 0OBIKHOBEHHBIMH JPOOSIMH; NPUMEHATH
cBOMicTBA apupMETUIECKUX JeHCTBUH s
paroHaI3auu

BBIYMCIICHHM.

BbINoJHATH NPUKUAKY M OLIEHKY pe3ysibTaTa
BBIYHCIICHHI;

npeajaratb U NPUMeHATh NPUEMBI
NMPOBEPKH BHIYKCIICHUMN.

IIpoBoaMTH HCCIEIOBAHMSI CBOMCTB IPOOEH,
ONMpPasCh
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Ha YHCJIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE C
TIOMOIIIBIO

KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOKHBIC
BBICKa3bIBAaHUS

0 Ipo0sX, MPUBOIUTH MPUMEPbI U
KOHTPHPUMEDPHI, CTPOUTH

BBICKA3bIBAHMSA U OTPUIIAHHS BBICKa3bIBAHUIA.
PemaTh TeKCTOBBIE 32/1a4H, COJCPIKALIHIE
NpOOHBIC TaHHBIC, U

3aJ]auu Ha HAXOXKACHUE YacTH IIeJIOT0 U LIEJI0T0
IO €T0 YacTH;

BBISIBJIATH HX CXO/ICTBA U Pa3Iu4u.
MoaeaupoBaTh X0J] pEIICHHs 33]]a4H C
MOMOIIBIO PUCYHKA,

CXEMBI, TaOJIHIIBI.

IIpuBoanTH, pa3dupaTh, OLIEHUBATH
pas3JInYHbIe PELIeHus,

3aITMCH PEIICHUI TEKCTOBBIX 3aj1ad.
Kputnuecku onieHuBaTh NOJTYYESHHBIN
pe3yibTar,

OCYILECTBIISATH CAMOKOHTPOJIb, IPOBEPSISI OTBET
Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTH
OLIMOKH.

3HAKOMUTHCS ¢ HCTOPHEi pa3BUTHUS
apuMeTHKH

Harnsannas
reOMETpHs.
MHoOroyronsHu
ku (10)

MHOTOyroNbHUKH.
YeTbIpEXYroIbHUK,
MPSIMOYTOJIbHUK,

KBaJjpar.

[TpakTrueckas pabota
«IoctpoeHue
MPSIMOYTOJILHUKAC 3aJaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAHHOWOyMare.
Tpeyronpnuk. [Lmomans u
IEPUMETP NPSMOYTOJIbHHUKA U
MHOT'OYTI'OJIbHUKOB,

OnuceiBaTh, HCNOJIb3Ysl TEPMUHOJIOTHIO,
H300paxkaTh

C IIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT
PYyKH,

MOJIETTMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
IIpuBoANTHL NpUMePHI 0OHEKTOB PEATEHOTO
MHpa, UMEOIIUX

(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA,
KBaJpara, TPEYroJbHUKA, OLEHMBATh X
JIMHEUHBIE pa3MEpBI.

BbI4ncaATh: IEPUMETP TPEYTOJIbHUKA,
IIPSIMOYT'OJIBHUKA,MHOT'OYT OJIbHUKA; TUIOIA/b
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COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,ETUHULIBI
W3MEPEHHUS TUIOLIAIH.

[TepumeTp MHOTOYTOJIbHUKA

IpsIMOYTOJIbHUKA, KBajpaTa. U300paxkars
OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYIIOYT'OJIHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HEJTMHOBAHHOM U KJIETYATOMN
Oymare KBaJpatT UIIPSIMOYTOJIbHUK C
3aJaHHBIMH JUIMHAMU CTOPOH.

HccaenoBarh CBOMCTBA NPAMOYTOJIbHUKA,
KBaJpaTa MyTéMIKCIIEPUMEHTA, HaOII0JCHUS,
U3MEPEHMS], MOJICIIUPOBAHNS; CPABHUBATH
CBOICTBaA KBaJpaTa U PSIMOYT OJIbHUKA.
KoncrpyupoBath MaTeMaTH4YeCKHE
NpeJI0KeHUs

C IIOMOIIBIO CBSA30K «HEKOTOPBIN», «JTI000I».
Pacno3HaBaTBbUCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NPUBOJAUTH IPUMeEPbI U KOHTPIIPUMEDBI.
HccaenoBarh 3aBHCMMOCTB ILIOIIAIN
KBaJlpaTa OT AJINHBIETO CTOPOHBI.
Hcnoab3oBaTh CBOMCTBA KBAIPATHOM CETKU
JUI IOCTpOoeHUuA(dUryp; pa3donBarthb
MPSIMOYTOJIBHUK Ha KBaApaThl, TPEYTOJIbHUKHY;
COCTABJATH (PUTYpHI U3 KBAJPAaTOB U
MPSIMOYTOJIBHUKOB U HaXOJUTh UX TUIOIIA/b,
pa3buBaTh GUTypHl Ha MIPSIMOYTOJILHUKHU U
KBaJIpaThl 1 HAXOAUTh UX IJIOLIA/b.
BeipaxkaTh BeIMUMHY IUIOLIAN B PA3JIMYHBIX
eIMHULAXU3MEPEHHS] METPUUECKON CHCTEMBI
Mep, MOHMMATH U UCIO0JIb30BATH
3aBHCHMMOCTH MEXy METPUUECKUMU
€IMHHULIAMU U3MEPEHHUSI IIOIIAIMN.

JecsaTuaabie

npobu (38)

JecsTuunas 3anmuchapooeii.
CpaBHEHUEAECITUYHBIX
TpOOeH.

JleicTBus

C IeCATUIHBIMUIPOOSIMH.
OkpyrieHueaeCITUYHBIX
TpOOeH.

Pemenune TekcTOBBIX3a0ad,

IIpeacraBasATh ACCATUIHYIO TPOOH B BUIE
OOBIKHOBEHHOH , YU TATh U 3alIUCHIBATD,
CPpaBHUBATD JICCATUYHLBIC }IpO6I/I, npeajararb,
000CHOBBIBATH U 00CYKIATh CIIOCOObI
YIOPSAOYMBAHUS AECATUYHBIX IpOOEHi.
N300pakaTh necaTu4HbIe APOOU TOUKAMHU Ha
KOOPJAUHATHOUIIPSIMOM.

BbISIBJSITH CX0ACTBA M Pa3Iu4Msl IPABUI
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COJIePKAIIIX IPOOH.
OCHOBHBIE 331241 Ha APOOH

apuPMETHUECKUXICUCTBUI C HATYPATbHBIMH
YHCIIaMU U IeCATUYHBIMU APOOSIMHU, OOBACHATH
ux.

BoinoaHaTs, apudmernyeckue 1eUCTBUS C
JIECATUIHBIMUAPOOSMU; BHIMOJTHATH
NPUKUAKY U OLEHKY PEe3y/IbTaTaBbIYUCICHUMN.
IIpuMeHATH cBOMicTBA apuPMETHIECCKUX
JNEUCTBUUIJISA pallMOHAIM3ALMK BEIYUCIICHUM.
IIpuMeHATH NPABUIIO OKPYIJICHUS
necaTHUHbIX apooeit.[IpoBoauTh
HCCJIeIOBAHMS CBOMCTB IECATUYHBIX APOOEH,
OMHPAsCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM
qucie

C MOMOIIBI0 KOMITBIOTEPA), BHIIBUTATh
TUNOTEe3bl UIIPUBOIUTH UX OOOCHOBAHUSI.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS

0 ApoOsX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOMTHBBICKA3bIBAHUS U
OTpULAHUS BbICKa3biBaHUM. Pemarb
TEKCTOBBIC 33JIa4H, COJIEpKaIre APOOHBIE
JTaHHbIE, UHA HaX0>KJICHUE YacTH 1IeJIOr0 U
LIEJIOTO IO €r0 YaCTH; BHISIBJAATH HX CXOACTBA
U pa3invus.

MoaeanpoBaTh X011 PELICHUS 3a1a4H1 C
MOMOIIBIO PUCYHKA,CXEMBI, TAOIHUIIBI.
IIpuBoauTH, pa30UpaTh, OLEHUBATH
pa3MyHbIe PEIICHUS, 3alIUCH PEIICHUI
TEKCTOBBIX 33]1a4.

OnepupoBaTh 1pOOHBIMU YHCIIAMH B
peaTbHBIX )KU3HEHHBIXCUTYAITUSX.
Kputnyecku oneHuBaTh MOJTYyYEHHBIH
pPEe3yJbTaT,0CYIIECTBISITH CAMOKOHTPOJIb,
MIPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOIUTh OIMIHNOKH.
3HAKOMUTBCSA C UCTOPHUEI Pa3BUTHUSA
apu(METHKI




Harnsamnas
reoMeTpHus.
Tena u ¢puryps
B IIPOCTPAHCTBE

(9)

MHOrorpaHHuKkH.
N3o0pakeHune
MHOT'OIPaHHUKOB. Monenu
IPOCTPAHCTBEHHBIXTEI.
IIpssMOyTONIBHBIN
napajuiejenumnes, Kyo.
Pa3BépTiu KyOan
napaJenenunesa.
[IpakTuyeckas pabora
«Pa3BépTka Kybay.

O06BEM Ky0Oa, IPSIMOYTOJIBHOTO
napaenenumeaa

Pacno3HaBaTh Ha YyepTexKax, pUCyHKAX, B
OKpY:KaloeMMHPe PSIMOYTOJIbHBIH
napajuieNienune, Kyo, MHOTOTpaHHUKH,
ONUCHIBATDH, HCIOJIb3Ysl TEPMUHOJIOTHIO,
OLIEHUBATH JINHEHUHBIE pa3MEPBI.
IIpuBoauTH NpUMepPbI O0BHEKTOB PEATILHOTO
MUpPa, UMEIONIX()OPMY MHOTOTPAaHHHKA,
MPsIMOYTOJIBHOTO TIapajuienenunena, Kyoa.
M3006paxkats Ky0 Ha KIIeT4aTol Oymare.
HccnenoBathb cBolicTBa Ky0a,
IPSIMOYTOJIBHOTO NapaJuleIenuIena,
MHOTOTPaHHUKOB, UCIIOJIb3Ysl MOJIETIH.
Pacno3HaBaTh M M300pakaTh pa3BEPTKHU KyOa
U napasienenunena. MoaeanpoBarTb Kyo u
napajuiesenunein3 Oymaru U Npodnx
MaTepualioB, 00bACHATDH CIOCO0
MozenupoBanusa. Haxoauts usmepenus,
BBIYHMCJISITH TUIOMIA/Ib TOBEPXHOCTH;00BEM
Ky0a, IpsIMOYTOJIbHOTO Napajuiesenunesa;
HCCJIeI0BaTh 3aBUCHMOCTH 00bEMa Ky0a oT
JUTHHBI €T0 pedpa, BLIABUTATH U
000CHOBBIBATH THIIOTE3Y.

Hao6J101aTh 1 NIPOBOAMTHL AHAJOTHH MEXKITY
MOHATUSIMHUILIONIAIN U 00bEMa, IEpUMeTpa U
IO/ TOBEPXHOCTH.

Pacno3zHaBaTh UCTUHHBIC U JIOKHBIE
BBICKA3bIBAHUS

0 MHOTOTPaHHHKAX, MPUBOIAUTH MPUMeEPbI U
KOHTPIIPUMEDHI,

CTPOUTH BHICKA3bIBAHUSI U OTPUIIAHUS
BBICKA3bIBaHUU.

Pemars 3aga4m u3 peasibHOM )KU3HU
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IToBTOpEHME N
00001IeHne
(10)

IToBTOpEHKE OCHOBHBIX
MOHSITUIHM METOJIOB Kypca
5 knacca, 00001IeHE 3HAHUIT

BourumcasiTh 3HaYEHUS BEIPAKEHUH,
CoJIepXkallX HaTypaJlbHbIE YHCTIA,
OOBIKHOBEHHBIE U JIECITHYHBIE IPOOH,
BBITIOJHSATH Pe0Opa3OBaHUs YHCET.
Bpi0upartsb cnocod cpaBHEHHUS YKCENl,
BBIYMCIICHUI,IPUMEHATH CBOMCTBA
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apuPMETHUECKUX JTCUCTBUN JUIS
panMoHaNN3alY BHIYUCICHU.
OcyuiecTBJIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JIEUCTBUI HCAMOIIPOBEPKY
pe3yJibTaTa BBIYMCIEHUM.

Pemate 3a1aum u3 peaabHOM KU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA JIJIs
pelieHus 3a71a4 U3 Apyruxy4eOHbIX TPEeIMETOB.
Pematp 3a1aun pa3HbIMH criocod6amMu,
CPaBHMBATH - CIIOCO0OBI PEILICHUS 33/1a4H,
BbIOHPATH PALIMOHAJIBHBIN CII0C00

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

170




6 KIIACC

Ne | HaumenoBanue | [IporpammHoOe conepkaHue XapakTeprucTHKa OCHOBHBIX BUIOB DneKTpoHHbIE | JlesTenbHOCTh
/Tl | pa3iesaoM TeM JESTENIbHOCTH yJaluXxcs (uudpoBbIe) | yUUTENS C yIETOM
IPOTpamMMBl, oOpa3oBaTellb | MPOrpamMMBbl
KOJIMYECTBO HBIE PECYPChl | BOCIIUTAHUS

4acoB

1 Hatypanbnbie ApudpMeTHIECKUETCHCTBUS BbInoHATL apudMeTHIecKHe TeiiCTBHS C http://window | YcTaHoBieHHE

ymcina (30) C MHOT'O3HaUHBbIMH MHOT03HaYHBIMUHATYPAJIbHBIMH YUCIIAMH, .edu.ru JIOBEPUTEIIbHBIX
HaTypaJlbHbIMU YUCIIAMU. HAXO0MTh 3HAYECHUS YHCIIOBBIX BBIPAXKECHUN https://resh.e | orHOMICHHUI C
YucnoBble BBIpAXKEHUS, €O CKOOKaMU H 0€3 CKOOOK; BBIYHCIAATD du.ru o0yJaronumucs,
MOPSIOK IeUCTBUH, 3HAYeHHUs BBIPAKEHUH, COIEPIKAIIUX CTETICHH. M CHOCOOCTBYIOIINX
MCIIOJIb30BaHUE CKOOOK. BbInoHATH NPUKUAKY U OLIEHKY 3HAYCHU I nik.mos.ru MMO3UTUBHOMY
OKpyriieHHEeHATypaIbHBIX YHCIIOBBIX BBIPAKCHUI, NPUMEHATH MPUEMBbI BOCTIPUATHIO
yucen.JlenmuTenu u KpaTHbIC nposepku pesynbrata. Ucnoab3oBaTh npu 00yJarOIUMUCS

Yyyciia; HanOOJIbIINKA OOIIHI
JIETIUTEb U HAaUMEHbIIIEe
o0111ee KpaTHoe.
Jenumocts CyMMBbI U
MIPOU3BEICHUSI.

Jenenue

¢ octaTkoM. Pemenue
TEKCTOBBIX3a1a4

BbIYHMCJIEHUSAX IEPEMECTUTEIHFHOE U
COYETATEIBbHOE CBOMCTBA CIIOKEHUS U
YMHOEHHS, paclpeeIUTeIbHOE CBOMCTBO
YMHOXKEHHSI OTHOCUTEIBHO CIIOKECHHUS,
CBOMCTBA apU(PMETUUECKHUX JICHCTBUH.
HccaenoBath 4rCiIOBbIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIE SKCIIEPUMEHTHI,
BbIIBUTATh U 000CHOBBIBATHIUIIOTE3bI.
®opmMyIMpPOBATH ONPeAeJeHUs ICTUTENS 1
KpaTHOTO, HAWOOJIBIIIEr0 OOIIETO NETUTENS 1
HAUMEHBIIIETO OOIIEro KPaTHOTO, MPOCTOTO U
COCTaBHOTO YKCET; UCTIOJIb30BaTh STUITOHATHS
MIpHU PEIICHUH 3a/au.

IIpuMeHSATH aArOPUTMBbI BEIYUCIICHUS
HaMOOJIBIIIETO OOIIETONETUTENST U
HAaWMEHBIIIETO OOIIETO KPATHOTO JABYX YHCEII,
AITOPUTM PA3JI0KEHHUS YUCIa Ha POCThIE
MHOXHUTEIH.

HccaenoBath ycroBus 1eIuMocTd Ha 4 u 6.
HccaenoBathb, 00CyK1aTh, pOpMyTHPOBATH
U 000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBI,
MIPOU3BEICHNUS : IBYX YETHBIX YHCEIl, IBYX

TpeOOBaHUI U MPOCKO
YUUTEJIS,
NPUBJICYCHUIO UX
BHUMAaHHUS K
oOcykaaemMoi Ha
ypoke uHpopMmaiuu,
AKTUBU3AIH UX
ITO3HABATEIILHON
IeATeNbHOCTH;
MOOYXIeHUE
o0yJaroIuxcs
coOJTI0/1aTh Ha YPOKE
OOIIENPUHSATHIE
HOPMBI MTOBEJICHUS,
npaBuia OOIIEHUs CO
CTapIINMHU 1
CBEPCTHUKAMH,
MPUHLIMIIBI Y4eOHOM
JMCUUTUIAHBI U
caMOOpTaHU3aIH;
NPUBJICYCHUEC
BHUMAaHHS
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HEYETHBIX YHCE, YETHOIO U HEUETHOIO YHCE.
HccaenoBarhb CBOMCTBA JCITMMOCTH CYMMBI
MIPOU3BEICHUSAUNCE.

IIpuBoaUTH MPUMeEPBI YUCET C 3aJaHHBIMU
CBOMCTBaMH,

pacno3HaBaTh BepHbIe U HEBEPHbIE
YTBEPKICHUS

0 CBOMCTBAX YKCE, ONPOBEPraTh HEBEPHBIE
YTBEPKJICHUSIC TTOMOIIBI0 KOHTPIIPUMEPOB.
KoncrpyupoBarb MmaTeMaTH4ecKkHe
Npea10KeHus

C MIOMOIIBIO CBA30K «H», KA, «ECIIH. ..,
TO...». PelllaTh TEKCTOBBIC 3a7a4H,
BKJIFOYAOIINE HOHATHS ICIUMOCTH,
apuMeTHUYECKUM CITIOCOOOM, UCTIOIB30BATh
nepedop BCEX BO3ZMOXKHBIX BAPUAHTOB.
MoaeanpoBaTh X011 PELICHUS 3a1a4HU C
MOMOIIIbIO PUCYHKA,CXEMBI, TAOIHUIIBI.
IIpuBoauTH, pa30upaThb, OLlEHNBATH
pa3IMyHbIe PEIICHUS,3aIIUCH PEILICHUI
TEKCTOBEIX 3a/a4.

Kputnyecku oneHuBaTh MOJTYyYEHHBIH
pe3ynbTaT, HAXOAUTHOITUOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO

oOyJaronmxcs K
[IEHHOCTHOMY aCITeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
OpraHM3aIys X
paboTHI C MOJTyYaeMoi
Ha ypOK€ COIMAIbHO
3HAYMMOM
uHpopManue;
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYP C
LEJIBIO TTOICPKAHUS
MOTHBAIUH
oOyJarommxcs K
MOJYYECHHIO 3HAHU,
HaJIa)KUBAHUIO
IMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce.

[IpumeHenne Ha
ypOKe
MHTEPAKTUBHBIX POpPM
paboThI ¢
00yJarONUMUCS:




Harnsannas
reoMeTpHsl.
IIpsimMble Ha
miockoct (7)

IlepnieHAMKyIIIpHBIETIPSMBIE.
[TapayuienbHBIEIPSMBIE.
PaccrosiHne Mexny 1ByMs
TOYKAMH,

OT TOYKH 110 NPSAMOM,JUIMHA
Mapupyra

Ha KBaJIpaTHOM CETKe

Pacno3naBartp Ha ueprexax, pUCyHKax cilydau
B3aUMHOI'OPAaCIOJIOKEHUS ABYX MPSAMBIX.
M300paxkaTh ¢ HOMOIIbIO YePTEKHBIX
HHCTPYMEHTOB

Ha HETMHOBAHHOM M KJIETYATON Oymare /e
[epECEKAIIIHECIIIPSIMbIE, 1BE TapaJlJICIbHbIE
IpsIMbIE, CTPOUTH MPSAMYIO,
NEPNEHAUKYIISIPHYIO JaHHOM.

IIpuBoaMTHL MPUMePHI 1APAIIIEIIBHOCTH U
NEePHEHAUKYISIPHOCTH MIPSIMBIX B
npoctpanctse. PacnozHaBarth B
MHOT'OYTOJIbHUKaX NEPIEHIUKYISIPHbIE U
napajuienabHbie ctoponsl. M3o00paxkarh
MHOT'OYTOJIbHUKH C MapajieIbHbIMU,
NEePIEeHIUKYJIIPHBIMA CTOPOHAMHM.

Haxonuth paccrosiHue Mexay AByMs
TOYKaMHM, OT TOUKH J10 IPSIMOM, JJIMHY IyTH Ha
KBaJIpaTHOM CETKE, B TOM YUCJIEUCIIONb3Ys
111(POBbBIE PECYPCHI
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Hpobu (32)

OOBIKHOBEHHAs JpO0b,
OCHOBHOE CBOMCTBO JIpo0H,
COKpallieHue ApoOeH.
CpaBHeHUE B YHIOPSA0YNBAHUE
Ipobeii.

Hecstuunbie npodun
METpUYECKasi CUCTEMa Mep.
Apudmernueckue1enCcTBH

C OOBIKHOBEHHBIMUHU
JECATHYHBIMH JIPOOSMHU.
OtHomenue. [leneHue B
JTAHHOM OTHOIIIEHHH.
Macmra0, mpomnopIus.
[Tonarue npoueHTa.
Brruncnenue nporeHTa

OT BEJUYUHBI U BEJIMYMHBI 10
€EMpOLICHTY.

Pemenne TexkcToBRIX3a0a4,
coJiepKalmx ApoOu u

CpaBHUBATH U YNOPSIA0YUBATH APOOH,
BBIOHUPATH c1IOCO0

CpaBHEHUs Jpobeit.

IIpeacraBasATh necATUYHBIE TPOOU B BUJIE
OOBIKHOBEHHBIX Ipo0eit 1 0OBIKHOBEHHBIE B
BHJIE JCCATHYHEIX, HCIOJIb30BATh
IKBHBAaJIEHTHbIE MPeCTABJEHHUs IPOOHBIX
YUCeN MPU UX CPABHEHUH, TP BBIUNCIICHUSX.
Hcnonb30BaTh ECATUYHBIE TPOOH TIPH
npeoOpa3oBaHUM BETUYHH B METPUUYECKON
cucTeMe Mep.

BeinoaHaTs apudgMeTnyecKkue 1eiicTBUsA

C OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH.
BourumcasiTh 3HaYEHUS BEIPAKEHUH,
CoJIepIKalINX OOBIKHOBEHHBIC U IECATUYHBIC
Jpo0OH, BBIIOJHATE IpeoOpa3zoBaHus ApoOei,
BBIOMPATH CII0CO0, NPUMEHATH CBOICTBA
apuMeTUYECKUX TCUCTBUH IS
paroHaTN3aIUTIBBIYUCIICHUA.
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MHTEJUICKTYaJIbHBIX
UTp, CTUMYJIUPYIOIIUX
MMO3HABATEJIbHYIO
MOTHBAIUIO
o0yJaronmxcs;
BKJIFOUCHHE B YPOK
UTPOBBIX MPOLEAYP C
LEJIbIO TTOICPIKAHUS
MOTHUBAIUH
oOyJarommxcs K
MOJYYECHUIO 3HAHU,
HaJa)KMBaHHIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce;
WHUIMUPOBAHUE U
MOICPKKA
HCCIIeI0BaTEIbCKOM
JEeSITSILHOCTH
00y4aromxcs.
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npoueHTsl. [IpakTnueckas
pabota «OTHOLIEHUEJINHBI
OKPY’KHOCTH K €€ TuaMeTpy»

CocTaBJIITh OTHOIIEHUS U TIPOTIOPITUH,
HAXOUTh

OTHOIICHHE BEJIMYWH, ICTUTh BEITUYHHY B
JTAHHOM OTHOUICHHH.

HaxoauTthb dKcepuMeHTAIbHBIM MY TEM
OTHOUICHHE ATUHBIOKPYKHOCTHU K €€ AUaMEeTpy.
HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE
BEJIMYMH, HAXOAUTH MacIlTad M1aHa, KapThl U
BBIYUCIISATH PACCTOSIHUS,UCIIONB3YS MACIITal.
OO0BSICHATH, UTO TAKOE MPOLEHT, YIOTPEOIATh
000POTHI PEYHCO CIIOBOM «IIPOIECHT.
BripakaTh NpoLEHTH B APO0SX U IpoOHU B
MPOIIEHTAaX, OTHOIIICHUE JIBYX BEIINYHH B
npoueHTax. BbIuMeasaTh IpOIeHT OT YUCia U
YHCIIO TIO €0 MPOIICHTY.

OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTh
IPUOTMKEHUSYUCEIL.

Pemath 3a1a4u Ha YaCTH, TPOLIEHTHI,
MIPOTIOPIINH,

Ha HaXOXJeHHe Jpoou (IPOIeHTa) OT
BEJIMYUHBI U BEJIMYUHBINO €€ Tpoou
(mpotieHty), Apodu (IporeHTa), KOTOPBIN
COCTaBIISICT OJTHA BEJIMYMHA OT JPYTOH.
IIpuBoauTh, pa3éuparb, OLleHUBATH
pa3JIMYHBIC PEIICHUS, 3aITUCH PEIICHHUIA
TEKCTOBBIX 3a7au.

N3BaexaTh nHpopmManuio u3 TadbIuIl 1
JTUarpaMM,HHTEPIPETUPOBATH TAOTUYHBIE
JTAaHHBIE, OTIPECISIThH HANOObIIEE U
HauMEHbIIIee

W3 TIPEJICTABICHHBIX JAHHBIX

Harnannas
TEOMETPHSI.
Cummetpus (6)

OceBas cumMmeTpus.
LlenTpanbHast CUMMETPHUSL.
[TocTpoeHne cCUMMETPUYHBIX
duryp.

[Tpaktuyeckas padora «OceBas
CUMMETPHUS».

Cummetpust

Pacno3naBaTh Ha yepTexax U N300paKEHUSIX,
H300paxKATHOT PYKH, CTPOUTH C TOMOIIBIO
MHCTPYMEHTOB GUTYpY (OTPE30K, JOMaHYIo,
TPEYTrOoJIbHUK, IPSIMOYTOJIbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JAHHON OTHOCUTEIBHOIIPSMOM,
TOYKH.

Haxoauth npumMepbl CUMMETPUH B

http://window
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B [IPOCTPAHCTBE

OKpy’karomieM mMupe. MoaeupoBaTh u3
Oymaru aBe (GUrypbl, CAMMETPHYHBIC
OTHOCHUTEIIEHO MIPSIMOI; KOHCTPYHPOBATH
reOMeTpUYECKUEKOH(DUTYpAIIH, UCIIONIB3YS
CBOWCTBO CUMMETPHH, B TOM UYHUCIIE C
MOMOIUIbIO IIU(PPOBBIX PECYPCOB.
HMcceaenoBath CBOWCTBA U3YUYEHHBIX QUTYP,
CBSI3aHHBIEC CUMMETPHEHl, UCIIONIB3YS
HKCIEPUMEHT, HAOII0ICHHE,MO/ICIIMPOBAHHE.
O00CHOBBIBATD, ONIPOBEPraTh C IOMOILIBIO
KOHTPIPUMEPOBYTBEPKACHHS O CAMMETPUU

¢uryp

Beipaxenus ¢

[Tpumenenue OyKB/UIS 3aICH

Hcnoan3oBath OYKBBI 1151 0003HAUCHUS

http://window

OykBamu (6) MaTEMaTUYECKHUX BBIPQKCHUN | YHCEI, IPU 3alMCUMATEMaTHICCKUX .edu.ru
¥ TIPETIOKEHHUIA. YTBEPIKIEHUI, COCTABIIATH OYKBEHHbBIE https://resh.e
BykBeHHBIE BBIpQKEHHS U BBIPAKCHUS 110 YCIIOBHIO 331a4H. du.ru
YHCIIOBBIE MTOJICTAHOBKH. HcceaenoBaTh HECTIOKHBIE YHCIIOBEIE https://ucheb
BykBeHHBIE paBEeHCTBA, 3aKOHOMEPHOCTH,UCIIONB30BATh GYKBBI s ux | NK.MOS.ru
HaXOKJICHUE HEU3BECTHOTO 3aITUCH.
KOMITOHeHTa. DOpMYyIIbI BbIuucasiTh UNCIIOBOE 3HAUCHHE OYKBEHHOTO
BBIPOKEHUSTIPU 33aHHBIX 3HAUYCHHUSIX OYKB.
3anuceiBaTh GOPMYJIBI: IEPUMETPA U
TUTOIIAH MTPSIMOYTOIBHHKA, KBAAPATa; JITHHBI
OKPYXHOCTH, TUTOIIaTUKPYTa; BHINOJTHATH
BBIYMCJIEHHS 110 5TUM (popMymam.
CoctaBaaTb GopMY.Ibl, BEIpaXKaIOIINE
3aBHCUMOCTH MEX]Ty BeJTMUNHAMH: CKOPOCTb,
BpEMs1, pacCTOSTHUE; 1I€Ha, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOIUTEILHOCTD, BPEMS,
00BEM pabOTHI; BHIOJIHSITH BBIYHCICHHS IO
stuM popmynam. HaxoauTh Hen3BeCTHBIN
KOMITIOHEHT apu(METHYECKOTOACHCTBUS
Harnsgnas YeTblpExyroapHuk, npumepsl | M300paxarh Ha HETMHOBAaHHOMN M KJIETYATOM http://window
reoMeTpHsl. YeTHIPEX YT OJIBHUKOB. OymMarec MCHOJIb30BaHHEM UEPTEKHBIX .edu.ru
®urypsl Ha [IpAMOYTONBHUK, KBaJIpPAT: MHCTPYMEHTOB 4ETBIPEXYTOJILHUKH C https://resh.e

rutockocTH (14)

CBOMCTBA CTOPOH, YIJIOB,
UaroHajcH.
N3mepenue yrinos.Bubl

3aJIaHHLIMU CBOMICTBAMM:
C MapasuieIbHBIMU, EPICHANKYISIPHBIMU,
paBHBIMU CTOPOHAMU, IPSIMBIMU YTJIAMH H JIP.,

du.ru

https://ucheb
nik.mos.ru
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TPEYrOJILHUKOB.

[lepumeTp MHOTOYTOJIBHUKA.
[Tnomans purypsr. Dopmyst
nepuMeTpa U IJIoaIu
IIPSAMOYTOJIBHUKA.
[TpubmmkE€HHOE U3MEPEHUE
wionaauduryp.
[TpakTrueckas pabota
«IInomwans kpyra»

paBHOOeApeHHbITpeyroibHuK. [IpeanaraTs u
00Cy:KI1aTh CIOCO0bI, AJITOPUTMbI
IIOCTPOECHUS.

HccaenoBathb, UCHIOJIB3YsI SKCIIEPUMEHT,
Ha0JII0/IeHUE, MOJIEIIMPOBAHNE, CBOMCTBA
NpsIMOYTOJIbHHKA, KBajipaTa, pa30uBaTh Ha
TpeyrojabHuKU. O00CHOBBIBATH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 IIPSIMOYTOJIBHUKE, KBaJIpare, paclo3HaBaTh
BEpHBIE NHEBEPHBIE YTBEPKICHHUSL.
H3mepATh U CTPOUTH C IIOMOLIBIO
TPAHCIIOPTHUPA YTIJIbL,B TOM YHCIIE B
MHOI'OYTOJIbHUKE, CPABHMBATh YIJIbL;
Pacno3HaBaTh OCTPHIE, IPSIMBIE, TYIIbIE,
pa3BépHyThIE yribl.Pacmo3naBars,
H300paKaTh OCTPOYTOJIbHBIN,
IIPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIN, pABHOCTOPOHHUI
TPEYTOJIbHUKH.

BerumcasiTe nepuMeTp MHOTOYTIOJIbHUKA,
IJIOLIaIbBMHOTOYTOJIbHUKA pa30ueHrneM Ha
MPsIMOYTOJILHUKY, Ha paBHbBIE (PUTYPHI,
HCIIOJIB30BAaTh METPUYECKNE €AMHUIIBI
M3MEPEHHUS JUIMHBI U TUIOLLA/IH.
Hcnonb3oBath npudIM:KEHHOE H3MEpeHHe
JUTMH 1 TUTOIIA/Iel Ha KJleTyaToi Oymare,
NpUOIMKEHHOE N3MEPEHUEITTUHBI
OKPYKHOCTH, TIOIIAZAN Kpyra

ITomoXUTETBHEI
eu
OTPHUIIATEIbHBIE
gucia (40)

[enbie yncna. Moaynp yncna,
reoMeTpHhyYecKas
WHTEPIIPETAIAS MOTYIISL.

YK CTOBBICTTPOMEKYTKH.
[TonoxxutenbHbIC U
OTpUIATENIbHBIE YUCIIA.
CpaBHEHHUETOJIOKHUTEIBHBIX U
OTPUIATEIILHBIX YHCET.
Apudmernueckue1eiCcTBH

C TIOJIOKHUTEITLHBIMUU

IIpuBOAMTHL NPUMeEPBI UCIIOJIB30BAHUS B
peaIbHOM KU3HUIIOJIOKHUTEIbHBIX U
OTPHLIATEIIBHBIX YUCEIL.

N300paxkath 11€71bI€ YUCIIA, TIOJIOKUTENBHBIE U
OTPHLIATENIBHBIE YHCIIa TOYKAaMU Ha YHCIIOBOM
IIPSIMOH, MCIOJIB30BATh YUCIIOBYIO IIPSAMYIO
Ju1s cpaBHeHUs yncen. [IpuMeHsaTh npaBuiia
CPAaBHEHHSI, YHOPAJA0YHBATH LIENIbICUNCIIA;
HAXOJHMTh MOZYJIb YHUCIIA.

PopMyJIMPOBATH NPABHJIA BEIUNCIIEHUS C

http://window
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OTpULATCIIbHBIMUYUCIIAMU.
Pemenne TCKCTOBBIX3aaa4

MOJIOKUTENBHBIMUAN OTPULIATEBHBIMU
YHUCIaMH, HAXOAUTh 3HAYEHH ST YHCIIOBBIX
BBIPAXKEHUM, COIEPKAILUX JEHCTBUS

C TIOJIOYKUTEJIBHBIMHU M OTPULIATEIbHBIMU
yuciaaMu. [l pumMeHsTh CBOMCTBA CIIOKEHUS U
YMHOXKEHHS IS TPe0Opa30OBaHUs CYyMM U
MPOU3BECHUI

[IpencraBnenue
JaHHBIX (6)

[IpssMmoyronpHas cucteMa
KOOpPJIMHATHA IJIOCKOCTH.
KoopauHatel TOUKrHA
IUIOCKOCTH, a0cIycca u
OpJIMHATA.

CronbuaTbie HKPYTOBBIC
JUarpaMMmel.
[TpakTrueckas padbora
«ITocTpoeHuearpaMm».
Pemenne TekcTOBBIX3a/0a4,

OO0BSICHATH U HIIIOCTPUPOBATH NOHSATHE
IIPSAMOYTOJIBHOMCHCTEMBI KOOPAMHAT HA
MJIOCKOCTH, UCIIOJIb30BaTh TEPMUHOJIOTHIO;
CTPOMTH Ha KOOPJAMHATHON IJIOCKOCTH TOYKH
1 GUryphl MO 33JJaHHBIM KOOpIUHATaM,
HAXOJAUTh KOOPJAUHATHI TOYEK.

YuraTh cTONOYATHIE U KPYTOBBIE IUATrPAMMBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTDH
cronbuateie quarpammbl. Mcnosib3oBaTh
HH(opMaNNI0, IPECTABICHHYIO B TA0IUIIAX,
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COZIepKaIINX JaHHbIC, Ha TuarpaMmax Jiisi pelIeHUATEKCTOBBIX 3a1a4
IpE/ICTaBICHHBIC ¥ 337124 U3 PeabHOMN KU3HU
B TaOJIMIAX U Ha AUArpamMMax
Harnsagnas [TpstmoyronbHbIN Pacno3naBaTh Ha yepTexax, pUCyHKax, http://window
reoMeTpusl. napajiesenue/1,Kyo, Ipru3Ma, | ONMHChIBATH MUPAMUIY, TIPH3MY, IUIHHIID, .edu.ru
®urypsl B IUpaMuIa, KOHYC, IMIHIID, KOHYC, I1ap, H300paKaTh UX OT PYKH, https://resh.e
IpPOCTPaHCTBe | miap u cepa. MOJIeJIMPOBATH U3 OyMar, MIacTUIINHA, du.ru
9) N3o0paxeHue npoBosiokuu Ap. [IpuBoAUTH IPpUMeEpPBI https://ucheb

IPOCTPAHCTBEHHBIX (PUTYD.
ITpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, IMJIMHAPA U
konyca.IlpakTuueckas pabora
«Co3nanue Mozenen
MPOCTPAHCTBEHHBIX (QUTYDPY.
[MousTre 00BEMA; €IUHHUIIBI
n3MepeHusioobEmMa. O0bEM
IPSIMOYTOJIBHOTO
napajuienenunesaa, Kyoa,
dopmybl 00bEMa

00BEKTOB OKPY’KAIOIIEro MUPA, IMEIOLITNX
(dbopMbI Ha3BaHHBIX TEJI.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
pedpo, rpaHb,0CHOBAHKE, BHICOTA, PATUYC U
JUaMeTp, pa3BEPTKaA.

N3yuartp, nCnob3ys 3KCIEPUMEHT,
HaOJI0IeHNe, U3MEPEHUE, MO/IETMPOBAHNE, B
TOM YHCJI€ KOMIIBIOTEPHOE, 1 ONMCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BHISBJIATH
CXO/ICTBA U

Pa3IHYUsA: MEXKIY MUPAMUAON U IPU3MOM;
MEXIYLWIHHIPOM, KOHYCOM H IIapOM.
Pacno3HaBaTh pa3BEPTKU ApasuICIICIAIICAA,

nik.mos.ru
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Ky0a, MPU3MBIL,IUPAMHU/IbI, KOHYCA, ITUINHIPA;
KOHCTPYMPOBATH JaHHbIE TeJla U3 Pa3BEPTOK,
cO3/aBaTh UX MOJEIIH.

Co3naBaThb Mo/1eJIM IPOCTPAHCTBEHHBIX (QUTYD
(3 Oymaru,mpoBOJIOKH, TUTACTUIIMHA U JP.)
N3mepsaTs Ha MoeasiX: JUIMHBI pEdep
MHOT'OI'PAaHHUKOB, TUAMETP IIapa.

BoiBoguth ¢popmyry 00bpEMa
IPSIMOYTOJIbHOT OlIapaJuIeIeIUIIE1a.
BorunciasaTs no popmysiam: 066EM
NPSMOYTOJIBHOTO TapajulesienuIieaa, Kyoa;
MCIIOJIb30BATh €IMHULIBI U3MEPEHUI00BEMA;
BBIYHCJIAATH O0BEMBI TEJl, COCTABIICHHBIX U3
KyOOB, apaJuleNIenUIe/IOB; pelaTh 3a/1a4M C
peabHBIMH JTAHHBIMU

10 | IloBTOpeHwue,
000011IeHNE,
CUCTeMaTH3aIH
1 (20)

IToBTOpEHHME OCHOBHBIX
MOHSITUHN METOJIOB KYpCOB S
6 kIaccoB, 0000IIeHUE U
CHCTEeMAaTH3aIus 3HAHUHN

BoruncasTs 3HaU€HUS BBIPAXKCHUH,
COJZIepKaIIMX HATypAJIbHbIE, LIEIIbIC,
IIOJIO’KUTEIBHBIE U OTPULIATEIbHBICUHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE 1pO0H,
BBINOJIHATHIIPEOOPa30BaHUS YUCEI U
BBIPAKCHUI.

Bu10npaTs c1ocod cpaBHEHUs YK CEl,
BBIYMCIICHUI,IPUMEHATH CBOICTBA
apugMeTHIECKUX NeUCTBUHN AJIs
paloHaIN3alui BEIYUCICHUH.
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIACCAX

MMOACHUMTEJIBHAS 3AITMCKA

Anrebpa sSBISETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIETO 00pa3oBaHUS:
OHa 00EeCIEeYMBACT U3YUYEHUE APYTUX JUCHUUILINH, KAK €CTECTBEHHO- HAYYHOTO, TaK U
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsl IPOJOJKEHUST 00pa30BaHMS
B TIOBCEIHEBHOW »W3HU. Pa3zBuTue y oOydaromuxcs HaydHBIX IpEeACTaBICHUM O
MPOUCXOXKJICHUM M CYIIHOCTH ajreOpandecKux aOCTpakIMii, croco0e OTpa)KeHUs
MaTeMaTUYECKOW HAyKOW SIBJIEHMW M MPOIECCOB B MPHUPOJEC U OOIIECTBE, POJIH
MaTEMaTHYECKOTO MOJICITMPOBAHNS B HAYYHOM TIO3HAHUH U B TIPAKTHUKE CIIOCOOCTBYET
(GhOpMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUSHN KAUECTB MBIIUICHHS, HEOOXOIUMBIX JJIS
aJlanTalid B COBpEeMEHHOM UG poBOM ol1iecTBe. M3ydeHue anreOpsl odecredynBaeTt
pa3BUTHE YMEHHS HAOIIOJaTh, CPaBHHBATh, HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOU
JNEUCTBUS U BBIBOJABI, (popMynupoBaTh yTBepxkaeHus. OCBOeHUE Kypca aireOpsl
obOecrieurBaeT Pa3BUTHEJIOTHUYECKOTO MBIIUICHUS OOYYarOIIUXCsA: OHHU HCIOJB3YIOT
JNEeTyKTUBHBIE W HWHIYKTHBHBIE pacCyXIeHHs, OOOOIEeHHEe M KOHKPETHU3AIIHIO,
abcTparupoBanre U aHajoruto. OOyueHue anreOpe MpeArnosiaraeT 3HAUYUTEIIbHBIN
00BbEM CaMOCTOSITEILHON AEATETLHOCTA OOYUYarONIUXCs, TOITOMY CaMOCTOSTEIHHOE
pelieHre 3a1a4 ABJSIeTCS pealu3alueit 1esTeIbHOCTHOTO MPUHIIUIA O0YYCHUSI.

B ctpykType mporpaMmmbl yueOHOTO Kypca «Anredpa» st OCHOBHOT'O OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUMU:
«Yucna ®W BBIUMCICHHS», «AnreOpanyeckue BBIPAKCHHS», «YPaBHCHHS W
HepaBeHCTBa», «DyHKIUM». Kaxmas U3 3Tux coliepKaTeIbHO-METOAUYECKUX JTUHUN
pPa3BUBACTCsl Ha MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C IPyTUMHU
ero JuHUsIMU. B xome wu3ydeHHss ydeOHOro Kypca OOyYarolmUMCs TPUXOIUTCS
JIOTUYECKHU PacCykIaTh, UCMOJIH30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3M C
ATUM B IIpOrpaMMy Yy4eOHOro Kypca «AmredOpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJICTaBIICHHbIE BO BCEX OCHOBHBIX paszJeflax MaTeMaTHYeCKOIo
oOpa3oBaHUsT U  CIOCOOCTBYIOIIME  OBJIAJICHHIO  OOYYalOIIMMHUCI  OCHOB
YHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. CoaepKaTebHOW U CTPYKTYpPHOUM
OCOOEHHOCTBIO Y4eOHOTO Kypca «AInreOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxxanue TMHUU «Yucia 1 BEBIYUCICHUSD CITY>KUT OCHOBOM JJ1sI JaTbHEHIIETo
M3YYEHHUs] MaTEMaTHUKH, CIOCOOCTBYET pPa3BUTUIO Y OOYYarOMIMXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS AJITOPUTMAaMH, a TakKxKe
MIPHUOOPETCHUIO MPAKTHYECCKUX HABBIKOB, HCOOXOIUMBIX JIJIsS TTOBCEIHEBHON KU3HMU.
Pa3BuTHe MOHSATHSA O YKCJIEe HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS CBSI3aHO C
palMOHAJIBHBIMU M UPPAIIMOHATBHBIMU YUCIaMU, (OPMHUPOBAHUEM



MPEJCTABICHUI O JACHUCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUSI YUCIOBON JTMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHIO.

CopnepkaHue JIByX ainreOpanuecKux JUHUN — « ANTeOpanvecKue BHIPAKCHUSI»U
«YpaBHCHUSI U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO Y OOYYArOIIUXCS
MaTeMAaTUYECKOTO arrmapara, HEOOXOJAMMOTO JiJIs pEUICHUS 3ala4 MaTEeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOIO
o01rero oOpa3oBaHMs YYeOHBIH Marepuan TPYMIUPYETCS BOKPYT pallMOHATBHBIX
BBIpOKEHHUI. Anredpa IEMOHCTPUPYET 3HAUEHHE MATEMAaTHKW KakK s3bIKa JUIs
MMOCTPOCHUA MATCMATUYCCKHUX MOI[GJIeﬁ, OIMrMCaHus IMPOUCCCOB U SIBJICHUU pCajIbHOT'O
mupa. B 3amaum oOydeHust anreOpe BXOIAT TakKe JalibHEHIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOr0, BYACTHOCTH, JUIsI OCBOCHHS Kypca
I/IHCI)OpMaTI/IKI/I, u OBJIAICHUC HaBbIKaMH ACAYKTUBHBIX paccyncz[eHI/Iﬁ.
[IpeoOpa3oBaHre CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpPAKEHMS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUCCTRBY.

Conepxanue (hyHKIMOHATBHO-TPApUUSCKON JTMHUW HAICJICHO Ha TOJyYeHHE
00yJaroIIMMUCS 3HAHUN O (QYHKIMAX KaK BaXHEUIICH MaTeMaTHYCCKONH MOJCIHU LIS
OMUCAHUS W HCCIENOBAHUS PA3HOOOPA3HBIX TMPOIECCOB W SIBICHUN B MPHUPOJIE U
oOmecTtBe. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS
UCIIOJIb30BATh PA3IMYHBIC BHIPA3UTEIBHBIC CPEJICTBA S3bIKAa MATEMATHKH —CIIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIAJ B (OPMHpPOBAHUE MPEICTABICHUN O
pOJM MAaTEMAaTUKU B Pa3BUTUU LIUBUIIN3ALMUA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaercsi yueOHBIM Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CJEAYIOIMIME OCHOBHBIE pa3eiibl
cojepxkanus: «Uuciaa u BBIYUCICHUS», «AJTeOpandyecKue BBIPAKCHUSY,
«YpaBHEHUS U HEPABEHCTBA», «DYHKIMNY.

OOmiee 4KMCIO YacoB, PEKOMEHIOBAHHBIX ISl M3YYEHHS Y4eOHOIO
Kypca «Anredpa», — 306 gacoB: B 7 kitacce — 102 yaca (3 yaca B HEJIe10), B
8 kimacce — 102 4gaca (3 gaca B Heaento), B 9 kinacce — 102 yaca (3 yaca B

HEJICIO).



COJEP KXAHUE OBYYEHMU

7 KJIIACC

Yucaa 1 BbIYMCICHUSA
Jlpobu OOBIKHOBEHHBIEC U ACCSITUYHBIC, IEPEXO0] OT OJHOM (QOpPMBI 3amucu Ipodeit K
npyrou. lloHsTe panmMoOHAIBPHOrO 4YHWCIA, 3alACh, CPABHEHUWE, YIOPSAIOYMBAHME
palMOHANBHBIX 4uced. ApudMeTuyeckue IeHCTBUS C pPalMOHAIBHBIMH YHUCIAMH.
Pemmenue 3aay 3 peaibHON MPaKTUKKU HA YACTH, Ha APOOH.
CreneHb ¢ HaTypaJdbHBIM IOKAa3aTesIeM: OINpEAeNIeHHE, MPeoOpa30BaAHUE BhIPAKEHUN
Ha OCHOBE OIIpE/EeJSICHHUs, 3auch OONbIIUX yuces. [IpoleHTsl, 3anuch MPOUEHTOB B
BUJIE€ ApoOM W ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 3a/layd HA MPOLEHTHI,
pELIeHUE 3aa4 U3 PeaJIbHON IIPAKTUKH.
IIpyuMeHeHne NPU3HAKOB JEIMMOCTH, DPa3JIOKEHUE HAa MHOXKUTEIU HaTypalbHBIX
quced.
PeanpHble 32aBUCUMOCTH, B TOM YHCIIE IpsiMasi 1 00paTHask MPONOPIUOHATIBHOCTH.
AJiredpanyecKkue BbIpaKeHUs
[IepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAYKEHHUSI C IEPEMEHHOM. [loITyCTUMBIE 3HAYEHUS
nepeMeHHbIX. IIpencraBnenrue 3aBUCUMOCTH MEXKIY BEITUYMHAMU B BHJIE HOPMYIIBI.
Boruucnenus o ¢popmysam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHUH, TOKIECTBEHHO
paBHbIE BbIpaXEHMs, NpaBuia MpeoOpa3oBaHUs CyMM U NPOU3BEACHHUM, MpaBHIia
PacKphITHs CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbIX.
CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
Opgnowrensl M MHOrowieHsl. CreneHb MHoOrowieHa. CIlOXeHHE, BBIYMTAHUE,
YMHO@XEHHE MHOTOWICHOB. DOpMyIIbl COKPAILIEHHOTO YMHOXKEHUA: KBaJIpaT CyMMBI U
KBagpaT pasHocTh. Popmysia pasHOCTH KBaAparoB. PasiiokeHne MHOTOYWIEHOB Ha
MHOKHUTEJIN.
YpaBHeHUS U HEPaABEHCTBA
VYpaBHeHue, KOpEHb  YypaBHEHHUs, TMpaBWwia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.
JInHenHoe ypaBHEHHUE C OJHOM IEPEMEHHOU, YUCIO0 KOPHEN JMHEMHOIO ypaBHEHUS,
pellIeHHE JMHEWHBIX ypaBHEeHHH. COCTaBJIECHHWE YPaBHEHMH IO YCJIOBUIO 3aJayH.
Pemenne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO YPABHEHUM.
JluneitHoe ypaBHEHHE C IBYMSI IEPEMEHHBIMU U eT0 rpaduk. CucrteMa IByX JTUHEHHBIX
ypaBHEHUN C JByMsl MEepeMEHHbIMU. PelieHue cucrteM ypaBHEHUH CrocoOoM
MOACTAaHOBKU. [ [puMepsI penieHns TEKCTOBBIX 3a/1a4 C ITOMOUIBIO CHCTEM YPABHEHHUIA.
DyHKUIMHA



Koopaunara Toukn Ha npsamon. Uucinoselie IpoMexKXyTKU. PaccTossHue Mexay AByMms
TOYKaMU KOOPAWHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca u opArHATAa TOYKU HA
KOOpAMHATHOM TuiocKkocTH. [Ipumepsl rpadukoB, 3amaHHBIX GopMynamu. UteHue
rpadukoB peanbHbIx 3aBucuMocTteil. [lonsatue pynkuuu. ['padpux pynkuuu. CBoricTBa
byukiuii. JIunetinas gyukuus, e€ rpaduk. I'padux pynkuuny = |X|. I'paduaeckoe
pEUIEHNUE JTUHENHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC

Yucaa 1 BbIYHMCICHUSA
KBanpatssiii kopenb u3 uucina. [lonstiue o0 uppanuroHanbHOM uucie. JecaTnyHbie
NpUOJIMKEHUST HpPAMOHAIBHBIX 4Hcesn. CBOHCTBA apU(PMETUUYECKUX KBaJIpPaTHBIX
KOpPHEHN U UX MPUMEHEHUE K TPEOOPA30BAHUIO YUCIOBBIX BHIPAXKEHUIN BEIUUCICHUSIM.
JlercTBUTEIbHBIC YUCTIA.

CrerneHs ¢ 1eNIbIM TIOKa3areneM U e€ cBoricTa. CTaHmapTHas 3alKuch YUCIA.

AJuiredOpanvecKue BbIPaKeHUs!
KBaapaTHbIi TPEXWIEH, Pa3I0KEHUE KBAAPATHOIO TPEXUIEHA HAMHOKUATEIU.
AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO aireOpamyeckod apodu. CroxxkeHwue,
BbIUWTAHUE, YMHOXEHHE, JeJeHue anreOpandeckux ApoOel. PaumoHnanbHbIe
BBIP@XXEHUS U UX peoOpa3oBaHUe.

YpaBHeHUs U HEPaBEHCTBA
KBaaparHoe ypaBHeHue, (hopmyiia KOpHEH kBaapaTHOoro ypaBHeHus. Teopema Buera.
PemieHne ypaBHEHMH, CBOISIIMXCA K JMHEUMHBIM M KBaApaTHbIM. [Ipocreiiime
JIPOOHO-pallMOHANIbHBIE YPaBHEHUS.
['padmueckas nHTEpIIpeTaLIUs YpaBHEHHM C ABYMS IEPEMEHHBIMU U CUCTEM JINHEHHBIX
YPaBHEHUM C JBYMsI II€peMEHHBIMHU. [IpuMepbl pemeHuss CUCTEM HEIMHENHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpanyeckuM crnocooom.
YuciioBble HEPABEHCTBA M WX CBOWCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOW TEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKUIMHA
[Tonsitue ¢ynkuuu. OOacTh ONpeAesNeHus] W MHOXKECTBO 3HAYEHHI
dbynakun. CriocoOb! 3a1anus GyHKITUAN.
['padux pynkuuu. Urenue cBoilcTB pyHkuuu no e€ rpaduky. [Ipumepsirpadrxon
(GYHKIMI, OTpaXkarouXx peajbHble MPOLECCHI.



DyHKITUHY, OMUCHIBAIOIIUE IPSMYIO U O0pPaTHYIO TPOMOPIIMOHATEHBIE 3aBUCUMOCTH, X
rpaduxu. Oyrkimn y = X2, Y = X3, y = Vx, y=|x|. ['paduueckoe pemenue ypaBHeHuii
U CHCTEM YPaBHCHHI.

9 KUIACC

Yucsia M BBIYUCTICHUA
PaunonanpHbple 4ucCia, HWPPALMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHEYHbIE
JEeCATUYHBIE ApoOr. MHOKECTBO JEHCTBUTEIBHBIX YUCEN, IEHCTBUTENBHBIE YHCa KaK
OECKOHEUHbIE JEeCATUYHBIE ApoOHu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEVCTBUTEIIbHBIX YHCENT U KOOPJAUHATHOW MPSAMOI.
CpaBHEHHE JEHCTBUTEIBHBIX YUCEN, apU(PMETUUECKHE IEUCTBHS C IEHCTBUTEIbHBIMU
YUCIIAMH.
Pa3mepbl 00BEKTOB OKPYKAIOIIET0 MUPA, JIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.
[TpuOnmx€HHOE 3HAUEHHE BEJIIMYMHBI, TOUHOCTh MpUOIMKeHUs. OKpyTieHUue YUCell.
[IpukuaKa 1 OLEHKA PE3YIbTATOB BHIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JluneiiHoe ypaBHeHHME. PelieHne ypaBHEHWH, CBONSIIMXCS K JIMHEWHBIM.

KBanpaTHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K KBAaIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEM M YETBEPTOM
CTEIICHEN PA3JI0KEHUEM HAa MHOXKHUTEIH.
Pemenue  ApoOHO-palMOHANIBHBIX ~ ypaBHEHUW. PeleHue TEKCTOBBIX — 3a1ay
aNredpandyeckuM METOJIOM.
VYpaBHeHUE ¢ ABYyMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM IByX JIMHEWHBIX
YPaBHEHUN C JByMs N€PEMEHHBIMU. PellleHue cucrtem IByX YpPaBHEHHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a JApyroe — BTOpPOHM cTeneHu. ['paduyeckas WHTEPHpETALUS
CUCTEMBI YPAaBHEHU C IBYMS ITIEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3a/ady ajreOpanyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.
PelieHre TMHENHBIX HEPABEHCTB C OJXHOW MEPEMEHHON. PellleHne cucTeM JTMHEeUHBIX
HEpPaBEHCTB C OJHOM TmepeMeHHOW. KBaapatHeie HepaBeHcTBa. ['paduyeckas
WHTEpIIpETalys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DyHKUIMHA
KBaaparnunas ¢yskiusa, e€ rpadux u cpoiictBa. [lapabona, koopauHATHI
BEPUIMHBI 11apadoJIbl, OCb CAMMETPUH NapaloIbl.

I'padukn dyuxmumii: y = kx, y = kx + b, y = kix, y =x3, y = Vx, y = [x| u ux

CBOWCTBA.

YucsioBbIe MOCTEA0BATEIBHOCTH M IIPOTPECCHHA



[londaTrie  YMCIOBOM  MOCIEAOBATEIBHOCTH.  3aJaHUE  MOCIEI0BATEIbHOCTU
pekyppeHTHOH hopMyoi u ¢hopmyiol N-ToO YieHa.

Apudmernueckass ©W reomeTpuueckas mporpeccun. DopMynsl  N-ro  4iIeHA
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI IIEPBBIX N UJICHOB.
N306pakeHne 4wieHOB apu(PMETHUECKOM U T€OMETPUUYECKON MPOTpeccuil TOUKaMH Ha
KOOPJIUHATHOM IIOCKOCTU. JIMHEWHBIA M SKCIOHEHIUAIBHBIA poOCT. ClIoXKHBIE
MIPOLICHTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B / KJjacce o0ydyaromUCs MOTYYUT CIEAYIOUUME MPEeIMETHbIE
pEe3yJIbTaThI:

Yucsia v BHIYHCTIEHUSA
BrInonHsTh, coyeTast yCTHbIE U NMUCbMEHHBIE TPUEMBI, apuU(pMETHIECKUE JEHCTBUS C
palMOHAIbHBIMUA YUCIIAMH.
HaxoauTh 3Ha4€HUS! YUCIOBBIX BBIPAKEHUM, MPUMEHSATh pa3HOOOPA3HBIE CIIOCOOBI U
NpPUEMBI BEIYUCIICHUS 3HAYEHUI JPOOHBIX BRIPAKEHUH, COACPIKAITUX OOBIKHOBEHHbIE
U JECATUYHBIC TPOOH.
[lepexogute OT omHOW (OpPMBI 3alKMCU YUCEN K Jpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBaTh W YNOPSAIOYMBATH DPallMOHAIBHBIE YHCIIA.

OKpyrJsITh Ynca.
BrINMONHATH MPUKUIKY M OLEHKY pe3yJibTaTa BBIYMCICHUHM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIp@KCHUI. BBIMONHATE ACHUCTBHUS CO CTENEHSMU C HATypaJbHBIMHU
MOKA3aTEISIMH.
[IpuMeHsTh IPU3HAKYU ACIIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIU HATypaIbHBIX YHCEIL.
PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM BEJIMYUH,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH, HWHTEPIPETUPOBATH PE3YJIbTAThI
peleHus 3a1a4 ¢ y4ETOM OTPAaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
OOBEKTOB.

AJiredpanyecKkue BbIpaKeHHUs
Hcnonb3oBaTh aire0pandeckyrd TEPMUHOJOTHIO U CHMBOJIMKY, TPUMEHSITh €€ B
Ipoliecce OCBOEHUsI y4eOHOro Marepuana.
Haxonuth 3HaueHNss OyKBEHHBIX BBIPAKEHUHN MPU 3a/IaHHBIX 3HAYCHHSIX TTEPEMEHHBIX.
BrimonHATh  TIpeoOpa3oBaHus IIEJIOTO BBIPAXKEHUS B MHOTOWICH TPHUBEACHUEM
MOOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.
BrINOMHAT YMHOXEHUE OJHOWICHA HA MHOTOWIEH W MHOTOWIeHa Ha MHOTOYIICH,
IpUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.
OcyliecTBIATh pa3jI0KeHUE MHOTOWICHOB HA MHOKUTEIIU C TIOMOIIbIO BRIHECEHUS 32
CKOOKM OOIIero MHOXHUTENs, TPYNIUPOBKU  CJIara€MbIX, MNPUMEHEHUs (HOpMyT
COKPAIIEHHOTO YMHOKEHHUSI.
[IpumensaTe mpeoOpa3oBaHUST MHOTOUYJICHOB JUISI PEIICHHS DPA3IMYHBIX 3a/ad W3



MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOM PAKTHUKHU.
Hcronb30BaTh  CBOMCTBA CTENEHEM €  HATypaJdbHBIMM  IIOKA3aTEJSIMM UL
peoOpa30BaHuUsl BEIPAKEHUI.

YpaBHeHNs 1 HEpaBeHCTBA
Pemrars nuHelHbIE YpPaBHEHUS C OJTHOM IEPEMEHHOM, IPUMEHSIS IPABUJIA IIEPEX01a OT
MCXOJHOTO YPABHEHHMSI K PABHOCHIIBHOMY eMy. [IpoBEpATS, SBISETCA JIU YMCIIO KOPHEM
YpaBHEHUS.
[IpumeHsTh rpaduueckue METOIbl NPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.
[TonOupaTe npuMepsl map 4uces, SBISIOMUXCS PEHICHUEM JHUHEHHOrO ypaBHEHHS C
JBYMSI IEPEMEHHBIMHU.
CtpouTh B KOOPAMHATHOW IUIOCKOCTH TrpauK JIMHEWHOIO ypaBHEHUS C ABYMS
NEPEMEHHBIMM, MOJIb3YSCh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEIICHHS YPABHEHHUS.
PemaTe cucteMbl IByX JIMHEWHBIX YPaBHEHUU C JBYMs IIEPEMEHHBIMH, B TOM YHUCJIE
rpaduyuecku.
CocTaBiaTh U pelIaTh JUHEWHOE YPAaBHEHUE WIM CUCTEMY JINHEMHBIX YPABHEHHM 110
YCJIOBHIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H
ITOJTyYEHHBIN PE3YJIbTAaT.

DOyHKIUU
N300paxaTh Ha KOOPIAMHATHOW NpPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YHMCIIOBBIE MPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.
OtmeyaTh B KOOPAMHATHOM TMJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduky muHEHHBIX QyHKIUHA. CTpouTth rpaduk QyHKIMHU Y = [X|.
OnuceiBaTh C MOMOIIBI0 (YHKUHUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYWHAMHU:
CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHne GpyHKINUN IO 3HAYEHUIO €€ apryMeHTa.
[TonumaTte rpadguueckuii cnocoO MpeacTaBiICHUs U aHaIu3a HHPOPMALIMH, U3BJIEKATh
U HMHTEPOPETUPOBATh HWHGOPMALMI0O U3 TpaUKOB peanbHBIX MPOLECCOB U
3aBUCHUMOCTEM.
K xoniy oOydyenuss B 8 kjacce oOydyarONIUMNCS MOJYYUT CIICAYIONMIUE MPEIMETHBIC
pe3yJIbTaThI:

Yucia v BBIYHCTICHUA
Hcnonp30BaTh HayaJgbHbBIE MPEACTABICHUAS O MHOYKECTBE IEMCTBUTEIbHBIXUUCEI JJIS
CpaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH, H300pakaTh 1eHCTBUTENIbHbBIE YUCIIa TOUKAMU
Ha KOOPJAMHATHOW MPSIMOU.
[IpumeHsTh noHsATHE apu(PMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, HCIIOJIb3Ysl NMPU HEOOXOJUMOCTU KaJIbKYJISTOP, BBINOIHSITHIPEeoOpa3oBaHUsS
BBIPAXEHUH, COAEPKAIIMX KBAAPAaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.



Hcnonp30BaTh 3aMCH OOJBIINX U MAJbIX YHCEN C IOMOIIBIO JECATUYHBIX IpOoOeil u
creneHeit uncina 10.
AsredpanvecKue BbIPaKeHUs!
[IpuMeHsATh MOHSATHE CTENEHH C LEIbIM MOKAa3aTelIeM, BBIIOIHITH MPeoOpa3oBaHUs
BBIPAKEHUI, COAEPKAIIMNX CTEIIEHH C LEIbIM MOKA3aTEeIEM.
BBITTONHATE TOKAECTBEHHBIE TPEOOPA30BaHUs PAlMOHAIBHBIX BBIPAKEHUHA OCHOBE
npaBuil IEUCTBUM HaJl MHOTOWICHAMH U alre0pandecKuMu ApoosiMu.
PacknanpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIIH.
[IpumeHnsATh npeoOpa3oBaHUsl BBIPAKEHUW I PELICHUS pPa3IUYHbIX 3a/1ad W3
MaTeMaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKHU.
YpaBHeHUS U HEPaABEHCTBA
Pemiare nHMHEHHBIE, KBaApaTHbIE YpPaBHEHHUS W PAUOHAIbHBIE ypPABHEHHS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.
[IpoBOANTE MPOCTEUIIINE UCCIAEA0OBAHNS YPABHEHUN U CUCTEM YPABHEHU, B TOM YHUCIIE
C IPUMEHEHUEM I'paPUUECKUX NpeaCTaBIeHUH (YCTaHABIMBATh, UMEET JIU YPABHEHUE
WIM CHCTEMa YPaBHEHUI PEIICHHUS], €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).
[lepexoauTh OT cIOBECHON (HOPMYIUPOBKH 3a/1a4u K €€ alreOpanyecKOMMOIEN C
MTOMOILBIO COCTABJICHUS] YpPaBHEHHS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJTYYEHHbBIN PE3YJIbTAaT.
[IpuMeHsTH  CBOWMCTBA YMCJIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh
rpauyuecKyo HMIUTFOCTPALIUIO MHOXECTBA PEIICHU HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.
DOyHKUMHA
[lonumaTh ¥ UCHOJB30BaTh (PYHKIMOHAIBHBIE TIOHATUS U S3BIK  (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAYEHUsI), OMNPENeNATh 3HAaue€HHWE (QYHKIUM 1O 3HAYCHUIO
apryMeHTa, ONpeAesITh CBOMCTBA QYHKIIUU 10 €€ TpaduKy.
Crpoutsb rpaguku 31eMeHTapHbIX (PYHKIMI BUAA:
y=k/x, y=x2,y=x3,y =[x, y = VX, OIHCHIBATb CBOHCTBA YNCIOBOH PYHKIIHH IO €&
rpaduky.
K xoniy oOydyenus B 9 kiacce oOydarONIUNCS MOJYYUT CIICIYIONIUE MPEIMETHBIC
pe3yabTaThl:
Yucaa 1 BbIYHUCICHUS
CpaBHUBaTh U YNOPSAOYMBATH pAIlMOHAIBHBIE W UpPpPALMOHANbHBIE YHCIIA.
BrimonHITh apudMeTndecKue NeUCTBHUS C pallMOHATBHBIMA YHCIIAMH,
codyeTass YCTHbIE M MHCHMEHHBbIE TPUEMBI, BBINOJHATh  BBIUHUCICHHUS C
UpparmoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHs CTENEHEW C LENbIMU IOKA3aTeIMU U KOPHEM, BBIYHCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUMU.
OKpyraaTh N€MCTBUTEIBHBIC YHUCIIA, BHIMOJHATh NPUKUJIKY PE3yIbTaTa BRIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAXKEHHUM.

YpaBHeHMS U HEPABEHCTBA



Pemiats nMHEHHbIE W KBaJ[paTHbIC YpPAaBHEHHWS, YPAaBHEHUS, CBOASIIMECS K HUM,
npocTeime ApoOHO-palliOHANIbHbIEC YPaBHEHUSI.
Pemiats cuctemsl ABYX JIMHEHHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHMI, B KOTOPBIX OJTHO YPABHEHUE HE SABJISICTCS JTUHECUHBIM.
Pemate TekcTOBbIE 3a7auM anreOpandeckuM CIOcoOOM C TMOMOUIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.
[IpoBOANUTH MPOCTENIIINE UCCTIECIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE
C IpUMEHEHUEM IpauuecKux npeacTaBiecHui (yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WM CUCTeMa YPaBHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U TIPOYEe).
PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pelICHUE
HEPABEHCTB Ha YMCIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIILI0 CUMBOJIOB.
Pemiath cucTemMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YUCIOBOM
MPSIMOM, 3aIIUCHIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbBIX 33]1a4.
DOyHKIUU

PacnioznaBaTh GyHKIIMKM W3Yy4eHHBIX BUJIOB. [loka3pIBaTh CXEMaTUYECKU
pacroJioKeHUe Ha KOOPAMHATHOM IIIOCKOCTH TpadukoB PyHkimit Buga: y = kx, y= kx
+b,y=kix,y=ax2 +bx + ¢, y=x3,y=1x, y = ||, B 3aBHCHMOCTH OT 3HAYCHHUIA
K03(PGULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.
Ctpoutb 1 n300paxkaTh CXxeMaTUYeCKu rpaduku KBaIpaTUUHbIX (DYHKIUN, OMUCHIBATh
CBOMCTBA KBaIPATUYHBIX (DYHKLUN 1O UX TpaPUKaM.
Pacno3naBath KkBajgpaTUuyHyl0 (QyHKIUIO 10 ¢Gopmylie, MOPUBOAUTH MNPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKU, TCOMETPUHU.

Yuc/ioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCCH U
Pacno3naBath apu(pMETUUECKYIO U F€OMETPUYECKYI0 MPOrPECCUU MPHU
pa3HbIX CIIOCO0aX 3a/laHuUs.
BbBINOTHATH BBIYUCIIEHUAC UCIIOJIb30BaHuEM (hopmyn N-ro 4ieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTrPECCHii, CYMMBI TIEPBBIX N YJICHOB.
N306pakaTh4ieHbI MOCJIEAOBATEIBHOCTH  TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTU. Pemate 3a/1aun, CBA3aHHbBIE C YHCIOBBIMU MOCIEA0BATEILHOCTIMH, B TOM
Yucje 3a7a4d W3 peajbHOM >KMU3HU (C HCIOIB30BAHHMEM KaJIbKYJATOPA, MU(PPOBBIX
TEXHOJIOTHA )



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HaumenoBanue | [IporpammHoOe conepkaHue XapakTeprucTHKa OCHOBHBIX BUIOB DneKTpoHHbIE | JlesTenbHOCTh
/T | pa3ziejioM TeM JIEeATEeTLHOCTH yUaIuXCst (mudpoBBIC) | yUUTENS C y4ETOM
POTPaMMBlI, o0pasoBatelib | MpOrpaMMbl
KOJINYECTBO HBIC PECYPCHI | BOCIIUTAHHS
4acoB
1 Yucnau [TonsiTHE parOHAIBHOIO CucTeMaTH3HPOBATH M 000ralATh 3HAHUSA http://window | YcranoBineHue
BEIYKCIICHHS. yrcia. ApupMeTHICCKHE 00 OOBIKHOBCHHBIX M JCCATUYHBIX TPOOSX. .edu.ru JIOBEPUTEITBHBIX
PaunonanpHuble | JeHCTBUS CpaBHUBATH U YHOPSI0YMBATH APOOH, https://resh.ed | oTHOIIEHHUI C
yucna (25) C pauMOHAJIbHBIMU YU CIIAMHU. npeoOpa3oBbIBas MPU HEOOXOIUMOCTH u.ru o0yJaronumucs,
CpaBHeHue,ynopsa10uMBaHmue JIECATUYHBIC IpOOU B OOBIKHOBEHHEIE, https://uchebn | cioco6cTBYrOIIMX
palMOHAIbHBIX YUCEII. OOBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B ik.mos.ru MHO3UTHBHOMY
CreneHb OECKOHEUHYIOJICCSITUYHYIO APOOH. BOCIPHUSTHIO
C HaTypaJIbHBIMITOKA3aTeIIEM. IpuMeHsiTHL pa3HOOOpPa3HbIE CIIOCOOBI H 00yJaroIUMHUCS

Pemenune ocHOBHBIX3a1a4 Ha
JpoOH, TTPOLICHTHI

U3 peanbHOUIIPAKTUKHU.
[Ipr3Haku 1enuMocTH,
Pa3JIOKEHUS

Ha MHOYKHTEJIN HATyPATbHBIX
yucen. PeanbHbie
3aBucuMocTu. [Ipssmasu
oOparHas
MPONOPIIMOHATBHOCTH

NPUEMBIBBIYHCIICHUS] 3HAYEHHU I APOOHBIX
BBbIpa)KeHH i, COZepKalIiX OOBIKHOBEHHBIE U
JeCATUYHbIE APOOU:3aMEHATh IPU
HEO0OXOIMMOCTHU AECATUYHYIO APOOb
OOBIKHOBEHHOM 1 OOBIKHOBEHHYIO JAECATUYHOIM,
MPUBOJIUTHBBIpaXKeHHE K popMe, Hanbosee
y10OHOM /17151 BBIUMCIIEHUH, TIPe00pa30BbIBATh
IpOOHBIE BEIPAKEHUS HA YMHOKEHHE U
JieNieHne JeCATUYHBIX Apo0ei K JecTBUsM C
LEJIBIMU YHCITaMH.

IIpuBoaANTH YKCI0BbIE U OYKBEHHbIE
NMpUMePBHI CTETICHUC HATYPATHHBIM
nokasareseM, OObsICHSAS 3HaYeHUsI OCHOBAHHUS
CTETEeHH U MOKa3aTesl CTeNeHU, HAXOIUTh
3Ha4YeHus creneHe Bua a" (a — aroboe
paroHaIbHOE YHCII0, N — HaTypaJbHOE
yncio). [loHumMaTh cMbIci 3anucu O0JbIINX
YKces ¢ IOMOIBIO AECATUYHBIX Apo0ei n
creneHed uncia 10, npuMeHsATh UXB

TpeGOoBaHUH U TPOCHO
YUUTEJIS,
NPUBJICYECHUIO UX
BHUMaHHUSI K
oOcykaaemMoi Ha
ypoke uHpopMmaiuu,
aKTHBH3AIIMH UX
ITO3HABATEJILHON
IESATeLHOCTH;
MOOYXIeHUE
o0yJaromuxcs
coOJTI0/1aTh HA YPOKE
OOIIENPUHSATHIE
HOPMBI [TOBEJICHUS,
npaBuia OOILIEHUs CO
CTapIIMMHU 1
CBEPCTHUKAMH,
MIPUHITATIBI y4eOHOM
JTHMCIUILIHHBI 1
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peabHBIX CUTYAlHsX.
I[IpumeHSITH PU3HAKHU JAETUMOCTH,
pa3yIoKeHUs] HAMHOXHUTEIH HATYPaJIbHBIX
qrcer.

PemaTs 3aga4m Ha YacTH, IPOLICHTHI,
MIPOTIOPIIUH, HA HAXOXKACHHUE IpoOH (TIPOLICHTA)
OT BEJIMYMHBI U

BEJIMYUHBI 10 €€ ApoOu (TIPOIICHTY), IpoOH
(mpo1eHTa),KOTOPBIN COCTABISET OAHA
BEJIMYMHA OT JPYTOil.

IIpuBoauTH, pa3duparThb, OLIEHUBATH
pa3IMyYHbIe PEIICHUS,3aTUCH PEIICHUIA
TEKCTOBBIX 3a7a4.

PacniozHaBaTh M 00BSICHATDH, OMUPASCH HA
OTIpeNIeNIeHNs, IPSIMO TIPOTIOPLIIUOHATBHBIE U
00paTHO IPOMOPIIMOHATILHBIE 3aBUCUMOCTH
MEX/y BEIMYMHAMU; MPUBOJIUTH MPUMePbI
ATHUX 3aBUCUMOCTEH U3 pealbHOTro MHUpa, U3
JIPYTUX y4eOHBIXIIPEAMETOB.

PemaThb npakTHKO-OpUEHTHPOBAHHBIE 3a7aUl
Ha JpoOu,IPOLEHTHI, IPSIMYIO U 00paTHYIO
IPONOPLHOHATIBHOCTH, TPONOPIIMHU

Anrebpandecku

CBbIPAKCHUSA
(27)

BykBeHHbIE BhIpa)KEHUS.
Ilepemennsie.JlonmycTumbie
3HAYCHHS TIEPEMEHHBIX.
®opmyisl. [IpeoOpa3oBanue
OYKBEHHBIX BBIPAXKEHUH,
pPacKpbITHE CKOOOK U
MpUBEJICHUE TTOT00HBIX
claraeMblXx.

CBolicTBa CTETIEHUC
HATypaJbHbIM MTOKA3aTeJIEM.
Mmuorounensl. Cnokenune,
BBIYMTAaHUE, YMHOXKEHUE
MHOTOWICHOB. DOpMyJIbI
COKpPAILEHHOIOYMHOKECHUS.
Pa3noxenne MHOrOWwIeHOB Ha
MHOKHUTEJH

Osaagers anredpandeckoil TEPMUHOIOTHEN 1
CHUMBOJINKOW, IPUMEHATH €€ B IpoIiecce
ocBoeHus yueOHoro matepuana. Haxoaurn
3Ha4YeHUs1 OYKBEHHBIX BBIPAKEHUH IpU
3aJJaHHBIX3HAYCHUSIX OYKB; BHITIOIHATH
BBIYUCIIEHUS 110 (hopMyTIaMm.

BbInoaHaTs npeobpazoBaHus LEI0T0
BBIP)KEHUSIB MHOTOWIEH NPUBEICHUEM
MOJTOOHBIX ClaraeMbIX,

pacKpbITHEM CKOOOK. BBINOIHATH YMHOXKEHHE
OJIHOYJIEHA Ha MHOTOUJIEH U MHOTOUJIEHA Ha
MHOT'OYJICH, IPUMEHATh

(dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa
paszHocTH. OCyIecTBAATH Pa3IoKEHNE
MHOT'OYJICHOB HA MHOXKHMTEJIUITYTEM BBIHECEHHUS
3a CKOOKH OOIIEr0 MHOXHTEJSI, TPUMEHEHHS
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CaMOOpraHH3aIuy;
MIPUBJICYCHHE
BHUMAaHUS
oOydJaronmxcs K
[IEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
OpraHu3alus ux
paboThI ¢ MOTyYaeMoit
Ha YpPOKE COIHAILHO
3HAYUMOU
nHpopManuei;
BKJIFOUCHHUE B YPOK
UTPOBBIX MPOLEAYD C
HENTBIO TIOJICPIKAHHUSI
MOTHBAIINH
oOyJarommxcs K
MOJIYYECHUIO 3HAHUM,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B KJIacce.

IIpumMeHeHue Ha
ypoke
WHTEPAKTUBHBIX (OpM
paboTHI C
00yUarOIUMUCS:
MHTEIUICKTYaJTbHBIX
UTP, CTUMYJIHPYIOIITHX
M03HABATENBHYIO
MOTHBAITHIO
00yJaronuxcs;
BKJIIOYEHHUE B YPOK
UTPOBBIX TPOIIETYP C
LENbI0 TOIePKAHUS
MOTHBAIIHH
oOyJaronuxcs K
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(bopMyIbl pa3HOCTH KBaApPaTOB, GOPMYII
COKpAIIEHHOTO YMHOXKEHHUS.

IIpuMeHaATH Tpeodpa3zoBaHNe MHOTOUICHOB
JUIs PEeLIeHUApa3INYHbIX 3aa4 U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3
peasbHON PAKTUKU.

3HAKOMMTBCS € MCTOPHUEN pa3BUTHUS
MaTeMaTHKU

YpaBHeHus u
HEPaBEHCTBA

(20)

YpaBHeHuUE, IpaBUIIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHUIA.
Jlunelinoe ypaBHEHHE C OJTHOM
IIEPEMEHHOM, peIIeHNE
JUHENUHBIX YPABHEHUH.
Pemennesanau ¢ moMombro
YpPaBHEHUU.

JInneliHoe ypaBHEHUE C
JIBYMs IIEPEMEHHBIMU U €r0
rpaduk. Cucrema AByx
JIMHEUHBIX YPABHEHUN C
JIBYMsI IIEPEMEHHBIMU

Pemarte JIMHEWHOE ypaBHEHUE C OJJHON
IIEPEMEHHOM, NPUMEHSISl PaBHJIA [IEPEX0/1a
OT UCXOJHOTO YPAaBHEHMS K PAaBHOCWIBHOMY
emy 6osee npocroro Buza. [lpoBepsTs,
ABJISIETCS JIM KOHKPETHOE YU CIIO KOPHEM
YPaBHEHHS.

ITopGupars npuMepskI nap vuced,
ABJIAIOILUXCS] PEIIEHUEMIIMHENHOTIO ypaBHEHUS
¢ 1ByMs nnepeMeHHbIMU. CTPOUTH B
KOOPJAMHATHOH MJIOCKOCTU TpauK JTUHEHHOTO
YPaBHEHUS C IBYMs [IEPEMEHHBIMU; TIOJIb3YACh
rpaMKOM, IPUBOANTH NPUMePbI PEIICHUS
YpaBHEHUS.

Haxoaurs pemenne CUCTEMBI ABYX JIMHEMHBIX
YPAaBHEHUNC ABYMS IEPEMEHHBIMH.
CocTaBJATh U pemIaTh ypaBHEHUE WIN
CHUCTEMY YPaBHEHUU 110 YCJIOBHUIO 3aJ]a4H,
UHTEPIPETUPOBATEB COOTBETCTBUH C
KOHTEKCTOM 3aJja4¥ IOJTYyYEHHBIIMPE3yJIbTaT
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Koopaunarsl u
rpaduxmu.
Oyukiun (24)

Koopaunara Touku

Ha npsaMoi. YucnoBbie
IIPOMEXKYTKH.

PaccrosiHne MexayiBymst
TOYKaMH KOOPJIMHATHON
IPSIMOIA.

ITpsimoyronbHas cucrema
KOOpJMHATHA IJIOCKOCTH.
[Tpumeps! TpaduKOB,3aJaHHBIX
dbopmynamu. Urenue rpadukoB
peaJbHBIX 3aBUCUMOCTEM.

M300paxkaTh Ha KOOPIAMHATHON MIPSIMON
TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KU,NHTEPBAIBI;
3aMUChIBaTh X Ha alreOpandeckoM s3bIKe.
OtrMeyaTh B KOOPAMHATHOM IJIOCKOCTH
TOYKH I10 33JJaHHBIM KOOPJIMHATaM; CTPOUTH
rpaduKy HECI0XKHBIX3aBUCUMOCTEH, 3aJaHHBIX
dbopMynamMu, B TOM UUCIe

C MOMOIIBIO HU(POBBIX JTa00PATOPHIA.
IIpumeHsTD, H3y4YaTh NPEUMYIIIECTBA,
HHTEePHPEeTHPOBATH IpadruecKuii cnocod
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MOJYYECHUIO 3HAHUM,
HaJa)KMBaHHIO
MMO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B KJ1acce;
WHUIMUPOBAHUE U
MOJJEPKKA
HCCIIeI0OBATEIbCKOM
JIeSITEILHOCTH
00y4aromxcs.
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[Tonstue pynxuu. ['padpux
¢dbyakuun. CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIHS.
ITocTpoenue rpaduka
JTMHEWHOW (QYHKIHH.

I'padux byHKIIIMA

y=|x|

IIPEJICTaBICHUSIM aHaIu3a pa3Hoo0pa3HOM
KU3HEHHOW MH(pOpMaLIUK.

OcBauBaTh NoHATHE (PYHKINH, OBJIA/IEBAThH
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.
Pacno3naBathb JiMHeliHYI0 QyHKIHIO Y = KX +
b, onuchIBaTH €€ CBOICTBA B 3aBUCUMOCTH OT
3HaueHuiikodpdurrenTos K u b.

Ctpouth rpaduku JTHHEHHONU QYyHKITNH,
¢ynkuuu y = | x |.Mcnoab3oBaTh HugpoBbIe
pecypcsbl Ui TOCTPOCHHUSI TpaQUKOB PYHKIIMIA
Y U3Y4YEHUS UX CBOWCTB.

[IpuBOUTE TPUMEPHI TUHEHHBIX
3aBHCHMOCTEH B peajbHBIXIIpOLECCaX U
SIBJICHUSIX

3) [ToBTOpEHME 1
00606meHue (6)

[ToBTOpEHKHE OCHOBHBIX
MOHSTUIH METOJIOB Kypca
7 xj1acca, 00001IeHue3HaHU I

Bb10upaTh, NPpUMEHATH OLIEHNBATD CIOCOOBI
CPaBHEHMSUNCEI, BBIYUCICHU,
peoOpa3oBaHuil BEIpAKEHUM, pellIeHUs
YpaBHEHUM.

OcyuiecTBJIATE CAMOKOHTPOJIb
BBITOJIHAEMBIX JEHCTBUI HCaMOIIPOBEPKY
pe3yJibTaTa BhIYMCIEHUH, TpeoOpa3oBaHmil,
IIOCTPOEHUH.

Pemarsb 3a5aum U3 peanbHOM )KU3HH,
NPUMEHATh MaTeMAaTHYeCKHe 3HAHUS /IS
peleHus 3a7a4d U3 ApyruxnpeamMeToB.
Pemath TekcTOBBIC 32/1a4H, CDABHUBATD,
BBIOUPATHCIIOCOOBI PELICHUS 3a]]auu

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru
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8 KJIACC

No | HaumenoBanue | [IporpammHoe conepkaHue XapakTepucTHKa OCHOBHBIX BUIOB DJeKTpOoHHBIE | [leaTenbHOCTh
/I | pa3zienoMm TeM JeSITeTbHOCTH YYaIluXCs (unpoBbie) | yuuTENS C yUETOM
IPOTPaMMBEI, oOpa3oBaTellb | MpOrpamMMbl
KOJINYECTBO HBIE PECYPChl | BOCTIUTAHHS

4acoB

1 Yucna u KBanparHbiii kKopeHbu3 yncia. | @opMyanpoBaTh onpeneaeHune kpagaparuoro | http://window | Ycranoenenue

BBIYUCIICHHUSI. [ToHsiTHE 00 UPPAITMOHAIEHOM | KOPHSN3 YHCIIa, apu(HMETHIECKOTO .edu.ru JOBEPHUTEITBHBIX

KBanparHsie quce. JlecaTuunbie KBaJIPaTHOTO KOPHSI. https://resh.ed | oTHOmICHNI ¢

kopHH (15) MPUOJIIKEHUS IIpuMeHSATH OTepaIuio U3BICUCHHS u.ru oOyuaronumucs,
UppaIMOHATBHBIX YHCEI. KBaJJpaTHOT'O KOPHS M3 YKCJia, HCOJb3ys pu | https://uchebn | ciocodcTByrommx
JlelicTBUTENIbHBIC YHCIIA. HEOOXOIMMOCTH KAJIBKYJIATOP.OUeHnBATh ik.mos.ru MO3UTUBHOMY
CpaBHEHHEACHCTBUTEIBHBIX KBaJpaTHbIC KOPHH LEIBIMHA YHCIAMH U BOCTIPHUSITHIO
YHCEIL. JECITUIHBIME APOOSMHU. 00yYarOIIUMUCS
YpaBHeHuUe BUIA CpaBHUBATH H yNIOPS10YHBATH TpeOOBaHUH U TPOCHO
x? = a. CoiicTBa panroHaIbHBIC HUPPAIIMOHATILHBIE YUCIIA, YUUTEIS,

apudmeTnIecKx
KBa/IpaTHBIX KOPHE.
[IpeoOpazoBanue YUCTOBBIX
BBIPKEHUI, COAEPIKALIUX
KBaJIpaTHBIE KOPHU

3alMCaHHbIE C TIOMOIIBIOKBAAPATHBIX KOPHEH.
Hccie1oBaTh ypaBHEHHE X2 = @, HAXOIUTh
TOYHBIE UITPUOTIKEHHBIE KOpHH TipH & > 0.
HccaenoBarh cBOMCTBA KBapaTHBIX KOPHEM,
IIPOBOJISI YU CIIOBBIE SKCIIEPUMEHTHI €

HUCIIOJIB30BaHHEM KaJ'ILKy.]'IHTOpa(KOMHBIOTepa).

Jloka3pIBaTh CBOMicTBA apu(pMETHYECKUX
KBaJPATHBIX KOPHEW; MPUMEHSTh UX JUISI
npeoOpa3oBaHusl BIpaXeHUW. BbINOJIHATH
npeodpa3oBaHMs BBIPAXKECHUN, COACPKAILNX
KBaJIpaTHbIE KOpPHU. BhIpaxaTs nepemMeHHbIe
U3 TE€OMETPUYECKHX U (PU3NYECKUX (PopmMyil.
Boruncasite 3HaYeHUS BBIPAKCHUH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIB3YS
IpU HEOOXOJUMOCTUKAIIBKYIISATOP.
Hcnonb3oBaTh B X0/1€ peLIEHUS 3a4a4
AIIEMEHTapHbIE MPECTABIICHNUS, CBI3aHHBIE C
NpUOIMKEHHBIMY 3HAUEHUSIMABEITUYHH.
3HAKOMUTBCH C UCTOPHUEN Pa3BUTHUS
MaTEeMaTUKHU

MIPUBJICUYCHHUIO UX
BHUMaHWUS K
o0OcyxmaemMol Ha
ypoke HH(popMaIuH,
aKTHUBHU3AINH UX
MO03HABATEIbHOM
TeSTeTbHOCTH;
noOyx/1eHue
00yJaronMxcst
co0JII0IaTh HA YpOKe
OOIIENTPUHSATHIE
HOPMBI TIOBEICHUS,
npaBuiia OOLIEeHUS CO
CTapIINMU U
CBEPCTHHKAMH,
MPUHIUIBI Y4eOHOH
TMCIUTUTAHBI U
CaMOOpraHU3alIH;
NpUBJICYCHUE
BHUMAaHUS
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Yucna u CreneHb ¢ HENIbIM ®opMyIHpOBaTH ONpe/iesIeHre CTEIICHHU C http://window
BBIYHCIICHUSL. IIOKa3aTeJeM. eJTBIMIIOKA3aTeIIeM. .edu.ru
Crenens ¢ CraniapTHas 3alMChUNCIIA. IIpeacTaBasiTh 3aMCh OOJIBIINX U MAJIBIX https://resh.ed
LeITTBIM Pa3meps! 00beKTOB qrcen u.ru
nokasaresieM OKpY KaroIero Mupa(or B cTaHAapTHOM BHjie. CpaBHUBATD YKCIa U https://uchebn
(7 9JIEMEHTApHBIX YaCTHIL BEJINYMHBI,3AMMCAaHHBIE C UCTIOIb30BAHUEM ik.mos.ru
JI0 KOCMUYECKIXOOBEKTOB), crenenn 10.
JUTUTEIBHOCTH TPOLIECCOB Hcnonb30BaTh 3aNMCh YNCET B CTAHAAPTHOM
B OKPY’KaroIleM MUpE. BUJIC/JIS] BRIPOKCHHUS pa3MEPOB OOBEKTOB,
CBoiicTBa CTENCHN JUTUTEIBHOCTUIIPOLIECCOB B OKPY)KAIOIIEM
C LSJIBIM TTOKa3aTeeM MHpE.
®opMyIHpPOBaTh, 32ANMCHIBATH B
CUMBOJIHYeCKOM opme
¥ WTIOCTPUPOBATH NPUMEPAMH CBOWCTBA
CTETICHHC LIEJIBIM [TOKA3aTeIeM.
I[IpuMeHATH CBOWCTBA CTETICHH IS
npeoOpa3oBaHMs BBIPAKEHUM, COIEPKAIINX
CTEIICHH C IIeJIBIM MIOKa3aTelIeM.
BeInoHATSH 1eiicTBUS C YACIAMU,
3aIMCaHHBIMU
B CTaHJAPTHOM BUJie (YMHOXKEHUE, JICIICHHE,
BO3BE/ICHUEB CTCIIECHb)
Anrebpanueckn | KBaapaTHBIUTpEXUIICH. Pacno3HaBaTh KBaJ[paTHBIN TPEXUICH, http://window
€ BBIPKEHHUSI. Pa3noxeHnekBaapaTHOTO yCTaHaBIMBAaTHBO3MOKHOCTb €ro paznoxenus | .edu.ru
KBanparHusrit TpéXulieHa Ha MHOXKUTEITH. https://resh.ed

TpéxuieH (5)

Ha MHOXHUTCIIU

PackiaabiBaTh HA MHOMKUTEJIH KBaJIPaTHBIN
TPEXWICHC HEOTPULATEIbHBIM
JUCKPUMHWHAHTOM

u.ru

https://uchebn
ik.mos.ru

Anrebpanuecku
€BBIPKEHHUSL.
Anrebpanuecka
s Apoos (15)

Anrebpanueckast 1po0b.
JomycTuMble3HaYEHUS
NEPEMEHHBIX, BXOASIINX

B aJIre0panyecKueBbIpaKeHUsI.

OCHOBHOE CBOMCTBO
anredpandeckon Jpoou.
Coxpamienuepodeit.
CrnoxeHune, BRBIYUTAHHE,
YMHOXCHHUC U JCIICHUC

3anuchbIBaTh anreOpanyecKue BoIPaKEHUSI.
Haxoauts

00JacTh onpeeNeHus paluoOHaILHOTO
BBIPKCHUS.

BbINOJHATHL YHCTIOBBIE TIOJICTAHOBKY H
BBIYHCJISITH 3HAYCHUE IPOOH, B TOM YHUCIIC C
MIOMOIIBIO KaNbKysiTopa. @opMyJIHMpOBaATH
OCHOBHOE€ CBOMCTBO ajreOpandeckoi Apoou u
NMPUMEHSTH €T0 JUIsl TPeo0pa3oBaHUsI IPOOECii.

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

oOyJaronmxcs K
[IEHHOCTHOMY aCITeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
OpraHM3aIys X
paboTHI C MOJTyYaeMoun
Ha ypOK€ COIMAIbHO
3HAYMMOM
uHpopManue;
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYP C
LEJIBIO TTOICPKAHUS
MOTHBAIUH
oOyJarommxcs K
MOJYYECHHIO 3HAHU,
HaJIa)KUBAHUIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce.

[IpumeHenne Ha
ypoke
MHTEPAKTUBHBIX POpPM
paboThI ¢
00yJarOIUMUCS:
MHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIAPYIOIIHX
M03HABATENBHYIO
MOTHBAITUIO
oOyJaronmxcs;
BKITIOYCHHUE B YPOK
UTPOBBIX MPOLETYp C
ENBI0 TTOJICPIKAHMS
MOTHUBAIIH
o0ydJaronmxcs K
MOJYYECHHIO 3HAHUM,
HaJI&XKMBAHUIO
MO3UTUBHBIX
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anreOpanyecKux Apooeii.
[IpeoOpa3zoBaHrEeBBIpAKCHUH,
coJIeprKalIiX anredpandecKkue
Ipodu

BbINOJHATH 1eiicTBUSA ¢ areOpandecKuMu
npobsivu. [IpuMeHsTh mpeoOpa3oBaHuUs
BBIPAKECHMM IS PELICHUs 3a1a4. Beipaxkars
nepemMeHHble U3 Gpopmyi (pu3HIECKuX,
TEOMETPHYECKUX, OMMCHIBAOIINX OBITOBBIE
CUTYAIIVH)

YpaBHeHus u
HEpaBEHCTBA.
KBanpartHbie
ypaBHeHus (15)

KBagpaTHoe ypaBHEHHE.
HenonnoexkBaapaTtHoe
ypaBHeHue. Popmyiia KOpHEH
KBaJJPaTHOI'O YPABHEHUSI.
Teopema Buera.

Pewenue ypaBHeHuUH,
CBOAAIIINXCSL

K KBagpaTtHbIM. [Ipocreiine
JIPOOHO-PAIMOHATBHBIE
YpaBHEHUS.

Pemenue TekcToBbIX3a1a4 ¢
MOMOIIBIO KBaPAaTHBIX
ypaBHEHUH

Pacno3HaBaTh KBaJpaTHbIE YPABHEHMUS.
3anucsiBaTh GOpPMYJy KOPHEH KBaJApaTHOTO
YPaBHEHUS; pemiaTh KBaJApPaTHbIEe YPABHEHHUS
— noJaHble 1 HenoJiHble. IIpoBoauTh
NnpocTeiine HCCJIeJOBAHNS KBaIpaTHbIX
YpPaBHEHUU.

Pemats ypaBHeHMs1, CBOSIINECS K
KBaJIPaTHBIM,

C TIOMOTIBIO peoOpa3oBaHMM U 3aMEHOM
nepemeHHoi. HaGuwoaaTh 1 aHAJIU3MPOBATH
CBSI3b MEXY KOPHIMHU UK0d(DuimeHraMmu
KBaJIpaTHOT'O YPaBHEHUS.

®opmyMpoBath TeopeMy Buera, a Takxke
00paTHYIO -TeOpeMY, IPUMEHATh 3TU TEOPEMBI
JUTSL peIIeHUs

3a1ad.

Pemath TekcToBbIe 3a/1a4M anreOpanyeckum
CHOCO0OM: MEPEXOAUTH OT CIIOBECHOM
(hOPMYITUPOBKH YCIOBUS 3aa4UK
anreOpanyeckoi MOEIH MyTEM COCTaBICHHUS
YpaBHEHHUS;pelIaTh COCTABIEHHOE YPaBHEHUE;
MHTEPIPETUPOBATH PE3YNIbTAT.

3HAKOMMTBCS € HCTOPHel Pa3BUTHS aNTreOpbl

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

YpaBHeHus U
HEPaBEHCTBA.
Cucremsl
ypaBHeHui (13)

JIuneliHoe ypaBHEHUEC ABYMs
NepPEMEHHBIMHU, €ro rpaduk,
IIPUMEPBI PELLICHUS YPABHEHUIN
B L[EJIBIX YHCIIAX.

Pewenue cucreM nByx
JIMHENHBIX YPaBHEHUH C IBYMs
nepeMeHHbIMU. [Ipumepsl
PEIIEHUsT CUCTEM HEIMHEWHBIX
YpaBHEHUU C ABYMsI

Pacno3naBaTthb nuHElHbIE YpPaBHEHUS C ABYMsI
NEPEMEHHBIMHU.

Ctpouthb rpaduku THHEHHBIX YpaBHEHH, B
TOM YHCIIe

HCNO0Jb3Ys HH(POBbIE pecypcChl.

Pa3znuuare napasienbHble U epeceKaronnecs
MPAMBICTIO UX YPABHCHUSAM.

Pemars cuctemsbl IBYX JIMHEHHBIX YPaBHEHUI
C IBYMATICPCMCHHBIMHA HOHCTaHOBKOﬁ u

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

MCXKIIMYHOCTHBIX
OTHOIIICHHH B Kjacce;
HHHHHHpOBaHHe )41
MOJJEPIKKA
HCCIIeI0BaTEIbCKOM
JIeSITEILHOCTH
00yJaroIuXcs.
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[IEPEMEHHBIMH.

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C JByMS
IIEPEMEHHBIMH U CUCTEM
JIMHEUHBIX YPAaBHEHUH C JBYMS
IIEPEMEHHBIMH.

Pemenne TexcToBbIX3a1a4 €
IIOMOUIbIO CUCTEM YPaBHEHUN

CJI0)KECHUEM.

PemaTe npocreiiiime cucTeMsl, B KOTOPBIX
OZHOU3 YPABHEHUI HE SIBJISIETCA JIMHEHHBIM.
IpuBoauTh rpapuuecKyr0 HHTEPIPETALUIO
pELICHUSYpPaBHEHUS C IBYMSI IEPEMEHHBIMU U
CHUCTEM ypaBHEHUIC ABYMs IEPEMEHHBIMH.
Pemiath TeKCTOBBIE 32/1a4M ANTeOpPAMUECKUM
crocobom

YpaBHeHus u

YucnoBble HEPABEHCTBA U UX

DopMyIHPOBATH CBOMCTBA YUCIIOBBIX

http://window

HEPaBEHCTBA. CBOIiCTBA. HEPaBEHCTB, WUTIOCTPUPOBATH UX HA .edu.ru
HepasenctBa HepaseHcTBO ¢ o1HOM KOOPJMHATHOM NPSMOH, 10KAa3bIBAThH https://resh.ed
(12) [IEPEMEHHOIA. anreOpanyecKu. u.ru
JIuHeiHbIC HEPaBEHCTBA C [IpuMeHATH CBOIiCTBA HEPABEHCTB B XOJIC https://uchebn
OJIHOM TIEPEeMEHHOI U HX perieHus 3a1a4. Pemare inHeliHbIe ik.mos.ru
pemenue. CructeMpl TMHEMHBIX | HEPaBEHCTBA C OJIHOM MEPEMEHHOM,
HEPaBEHCTB C OJTHOI n300paXkaTh pelICHHE HePAaBEHCTBA Ha
MEPEMEHHOMNU UX PEILICHUE. YUCJIOBOM MIPSMOM.
N300paxeHue pereHus PemaTth cHCTeMBbI TMHEHHBIX HEPABEHCTB,
JIMHEWHOTOHEPABEHCTBA M X | H300paKaThPEIICHUE CHCTEMBI HEPABEHCTB Ha
CUCTEM Ha YHUCIIOBOUIIPSIMOMN YHUCJIOBOU IIPSIMOM
OyHKIHH. [Mousitue Gpynkimu. O6nacTh Hcnonb30BaTh QyHKIIMOHATBEHYIO http://window
OcHOBHbIC OTPE/ICIICHUST MHOXKECTBO TEPMUHOJIOTHIO HCHMBOJINKY. .edu.ru

noHsTus (5)

3HauUEHUN QYHKIIUH.
CriocoObI 3a1aHUsIPYHKITHHA.
I'paduk pynkuuu. CoiicTBa
(byHKLIMU,UX 0TOOpaKeHue
Ha rpaduke

BoruncasaTs 3HaveHust QyHKIUHN, 3a1aHHBIX
dbopmynamu(mipu HeOOXOTUMOCTH
MCIIOJIb30BaTh KaJIbKYJSATOP); COCTABJIATH
TA0JIMIbI 3HAYeHUH QYHKINU.

CTpouthb 1o Toukam rpagpuku QyHKIHH.
OnuceiBaTh cBOMCTBA QYHKIIMN HAa OCHOBE €€
rpau9IecKOro MpeICTaBICHHUS.
Hcnoab30BaTh QYHKIIMOHAIBHYIO
TePMHHOJIOTHIO0 HCUMBOJIUKY.

HccaenoBath npuMepsl rpaduKoB,
OTpakaroIINUX PEAIbHBICTPOIIECCH U SIBJICHUS.
IIpuBoaMTHL NIPMMeEPBI ITPOLIECCOB U SBJICHUI
C 3aJIaHHBIMHU CBOMCTBaMMH.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI
TSl IOCTPOEeHUS TpauKOB PYHKIIUN 1
M3yYEHUS UX CBOMCTB

https://resh.ed
u.ru

https://uchebn
ik.mos.ru
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DyHKIHH.
YucnosBeie
$yHkiuy (9)

YreHne v moCTpoeHUE
rpadukoB GpyHkiui. [Tpumepsl
rpaduKoB QYHKIHH,
OTPaKAIONINX PEaIbHBIC
npoueccsl. QyHKIUH,
OIHCHIBAIOIIHE MPSIMYIO U
00paTHYIONPONOPLIHUOHATBHBIC
3aBUCUMOCTH, UX I'padUKH.
['padux GyHKIIIN

y =X

DyHKIMHU

y = XZ’ y = X3,

y =x,y = |x|; rpaduueckoe
pellICHHEYPAaBHEHHI U CHCTEM
ypaBHEHUI

Haxoauthb ¢ noMombio rpaguka GyHKIUN
3HAYEHHUE OAHOMU3 PACCMAaTPUBACMBbIX BEJINYHH
10 3HAYECHUIO JIPYTOM.

B HeclloKHBIX Cilydasx BbIpakaTh opmyioi
3aBHCHMOCTBb MEK/y BEJIMYMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OJTHON
BEJINYMHBIB 3aBUCUMOCTH OT U3MECHEHUS
ApYroii.

Pacno3naBaTh BUbI H3y4aeMbIX (GYHKIUH.
IToxa3pIBaTh CXeMAaTHYECKH I10JIO)KEHHE Ha
KOOPAWHATHOH MJIOCKOCTH TPaQuKOB (HyHKIIHNA
BHJA: Yy = X2, y = X3, y =x, y = |x]
Hcnoab3oBath QyHKIHOHAIBLHO-
rpajpuveckue

NpeacTaBJICHHU Ul PEILICHNS U UCCIIEA0BAHNS
YpPaBHEHUM UCHUCTEM yPaBHEHHUM.

IIpumensaTes nugpoBbie pecypcshl st
MOCTPOCHUATPAPHUKOB (PYHKIIMH

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

10

IToBTOpEHME N
006o06meHue (6)

IToBTOpEHKHE OCHOBHBIX
MOHITHI UMETOJIOB KYpCOB 7 U
8xitaccoB, 00001IIeHNE 3HAHUI

Bb10upaTh, NpUMEHATDH, OLLEHNBATH
CIOCO0BI CPAaBHEHMSI YNCEIT, BEIYMCIICHUH,
npeoOpa3oBaHuil BRIpAXKEHUH, pEIIeHUS
YpaBHEHUM.

OcymecTBIAThL CAMOKOHTPOIb
BBITOJIHAEMBIX JEHCTBUI HCAMOIIPOBEPKY
pe3yJibTaTa BhIYMCIEHUH, TpeoOpa3oBaHuil,
MIOCTPOEHUMN.

Pemath 3a1a4u U3 peajibHOM JKM3HH,
NPUMEHATh MaTEMaTUUECKNUE 3HAHUS JUIS
pelieHus 3a71a4d U3 ApyTruXnpeMeToB.
Pemath TekcTOBBIC 3a1a4H, CPABHUBATD,
BBIOMPATHCNOCOOBI PEIICHNUS 33/1a4uH

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru
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9 KJIACC

Ne | HaumenoBanue | IIporpamMmmHoOe conepxanue XapakTepucTUKa OCHOBHBIX BUI0B DneKkTpoHHbIe | JlesTeNnbHOCTD
/T | pa3zejoM TeM NEeATETLHOCTH YUaIIUXCS (mupoBBIC) | YUUTETIS C yUETOM
MIPOrpaMMBbl, oOpa3oBaTelnlb | MPOTrpamMMbl
KOJIMYECTBO HbIE PECYpChl | BOCIUTAHUsA

4acoB

1 Yucna u PanyoHansHbIE YKCIIa, Pa3BuBaTh NMpeACTABJIEHHS O YUCIIAX: OT http://window | YcranosieHue

BBIYMCIICHHUS. HppalMOHANIbHBIE YHCIIA, MHOYKECTBA HATYPaJIbHBIX YHCEII IO MHOXecTBa | .edu.ru JIOBEPUTEIBHBIX

JleicTBUTENbHBI | KOHEUHBIE U OECKOHEUHBIE JEUCTBUTENBHBIX YMCel.O3HAKOMUTBCSH C https://resh.ed | oTHOWICHHUI C

e yucina (9) JECSTUYHBIC TPOOH. BO3MO>KHOCTBIO MPECTABICHUS u.ru 00ydJaronmmMucs,
MHOX€ECTBO NEUCTBUTENILHBIX | JEUCTBUTEIHLHOIO YHUCIIa KaKk OECKOHEYHON https://uchebn | cioco6cTByrOIIMX
YHCET;, ICHCTBUTEIIbHBIC YHCIA | JISCITUYHON IpOOH, IPUMEHSATH AeCATUYHbIe | 1K.MOS.ru MO3UTUBHOMY
Kak OECKOHEYHbIE IeCATUYHBIC | MPUOIMKEHUS PAllMOHATBHBIX U BOCIIPUSITHIO
npobu. B3auMHO 0/IHO3HAYHOE | UPPALMOHATIBLHBIX YUCEL. 00yJarouMucs
COOTBETCTBUE MEXY HN300paxkaTh 1eiiCTBUTENBHBIEC YUCIIA TOUKAMHU TpeOoBaHUl U MPOCHO
MHOECTBOM JCHUCTBUTEIBHBIX | KOOPAWHATHOMU IIPSAMOM. YUUTENA,

4KCel U MHOXKECTBOM TOUYEK
KOOPIMHATHOM MPSAMOM.
CpaBHEeHUE IEMCTBUTENBHBIX
quce,apupmMeTHIecKre
JNENCTBUSA

C 1eCTBUTEIbHBIMUYKCIIAMHU.
[TpubnuxénHoe 3HaYeHNE
BEJIMYHHBI, TOYHOCTh
NPUOITHKEHHUS.

Oxkpyrnenue yucen. lIpukuaka
U OLIEHKape3yJbTaToOB
BBIYMCIICHUI

3anucpiBaTh, CPABHUBATH M YIIOPAI0YMBATH
NEUCTBUTENLHBIE YHCIIA.

BbInoHATH, coyeTas yCTHbIE U TUCbMEHHBIE
puEMBI, apupmeTHdecKHe 1eiicTBUS C
palMOHAIIBHBIMU YU CIAMU;HAXO0AUTH
3HAQYCHMS CTEICHEH C IeIIBIMU MOKA3aTeIISIMHU U
KOpPHEW; BBIYUCJIAATH 3HAYCHHS YUCIOBBIX
BBIPa)KECHMIA.

IMosy4yuTs npeacTaBjeHue O 3HAYNMOCTH
JICWCTBUTEIbHBIX YHCEII B TPAKTHYECKOM
JIeSITEIbHOCTUYEIOBEKA.

AHAJIM3UPOBATH M [1€J1aTh BBIBOABI O
TOYHOCTH MPUOITUKEHUS JCHCTBUTEIHLHOTO
YyHucia Ipyu pelIeHur3aaay.

OKpyriasiTh 1eCTBUTENLHBIE YHUCIIA,
BBINOJHATH NPUKUIKY pe3yJibTaTa

IPUBJICYCHHUIO UX
BHUMaHHS K
oOcyxaaemMoi Ha
ypoke uHpopMaIu,
aKTHBH3AIMH UX
IIO3HABATEJILHON
JeATeNbHOCTH;
noOy>xJ1eHue
o0yJaromuxcs
coOiroaaTh Ha ypoke
oO0IIenpUHSATHIE
HOPMBI [TOBEJICHUS,
npaBuiIa oOIIEHUs CO
CTapIIMMHU 1
CBEpPCTHUKAMH,
PUHILINIBI Y4eOHOM
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BBIYMCIICHH, OLEHKY 3HAYEHUH YHCIOBBIX
BBIPAKCHUIA.

3HAKOMHUTBLCH € MCTOPHEN Pa3BUTHS
MaTeMaTUKU

YpaBHeHus u
HEPaBEHCTBA.
YpaBHeHus ¢
OJIHOM
MepeMEHHON
(14)

JIuHeitHOE ypaBHEHHE.
Pewrenne ypaBHenui,
CBOSIINXCS

K JJuHeHHbIM. KBagpaTHoe
ypaBHeHue. Pemenue
YPaBHEHUH, CBOJSAIIMXCS

K KBaJIpaTHbIM. bukBaapatHbie
YpPaBHEHUS.

[Ipumepsl perieHns ypaBHEHHMA
TpEeThEU

1 4eTBEPTOM CTEIIEHEN
pa3IoKEHUEM Ha MHOKHUTEIH.
Pemenue npo6HoO-
palMOHANIbHBIX YPABHEHUII.
Pemrenuie TeKCTOBBIX 3a7a4
anrebpandecKuMMETOIOM

OcBauBaTh, 3aI0MMHATH U IPUMEHSTH
rpadguyeckneMeToAbl PU PEIICHUU
ypaBHEHUM, HEPABEHCTB U UX CHUCTEM.
Pacno3HaBathb 1enbie U IpoOHBIC YpaBHEHUS.
Pemiathb TuHeliHbIE U KBAIPaTHbIE
YPaBHEHUS, YPAaBHEHHUS, CBOJISAIIUECS K HUM,
mpocTeime JpoOoHO-palioHalIbHbIE
YpaBHECHUS.

IIpensnaraTs BO3MOXKHBIE CIOCOOBI PEIICHUS
TEKCTOBBIX3a/1a4, 00CY:KIaTh UX U peliaTh
TEKCTOBBIE 33J]a4M Pa3HbIMU CIIOCO0AMHU.
3HAKOMMTBCS C HCTOPHEH pa3BUTHS
MaTreMaTHuKn
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YpaBHeHus u
HEpaBEHCTBA.
Cucremsl
ypaBHeHui (14)

VYpaBHEHME € ABYMS
MIEPEMEHHBIMH U €rorpaQux.
Cucrema 1ByX JIMHENHBIX
YPaBHEHUNC JBYMSI
[IEPEMEHHBIMU U €€ pEeLlIEHNUE.
Pemenne cucrem nByx
YpaBHEHUH, OTHO

13 KOTOPBIX JIMHEWHOE,a
JIpYroe — BTOPOU CTEIEHH.
I'padmueckas uHTEpIIpeTaLINS
CUCTEMBI YPaBHEHH

C IBYMs1 IIEPEMEHHBIMH.

OcBauBaTh H NIPUMEHSATD NPUEMBI PELLICHUS
CUCTEMBI JIBYX JINHEVHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH U CUCTEMBI IBYX YpaBHEHUM, B
KOTOPBIX OJTHO YpPaBHEHUE HESABIIAETCS
JINHEWHBIM.

Hcnoab3oBath QyHKIMOHAIBHO-TpaduyecKue
MIPEICTABICHUS Ul pellleHus U
HCCJIEIOBAHNS YPABHEHUIN CUCTEM.
AHAJIM3UPOBATH TEKCThI 32124, pelIaTh UX
anredpanvdeckuM crocoOoM: nepexoanuThb OT
CJIOBECHOU (DOPMYIMPOBKH YCIOBUS 3a/1a4U K
ayireOpandecKoi MOICTUITYTEM COCTaBJICHUS
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JUCLUIIIIMHBI U
CcaMOOpraHu3alki;
MIPUBJICYECHUE
BHUMaHUs
oOydJaronuxcs K
EHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKax
SIBJICHHI,
OpraHu3alus ux
paboTHI ¢ oJTyyaeMon
Ha YpOKE COLMAIbHO
3HAYUMOU
nHpopManuei;
BKJIFOYCHHE B YPOK
UTPOBBIX MPOLEAYP C
LEJBIO MOIePKAHUS
MOTHBaLUU
oOydJaronmxcs K
MOJIYYEHHIO 3HAHUH,
HaJaXHUBAHUIO
MO3UTHUBHBIX
MEXTHYHOCTHBIX
OTHOLIIEHUH B KJIacce.

IIpumeHeHne Ha
ypoke
UHTEPaKTUBHBIX (HOpM
paboThI ¢
00yJarIuMuCs:
UHTEJJIEKTYaJIbHBIX
UT'p, CTUMYJIUPYIOIIHUX
MO03HABATEJIbHYIO
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Pemenne TekcTOBBIX 33124
anredpanyecKuMcrocooom

CHCTEMbl YPAaBHEHMI; peliaTh COCTaBICHHYIO
CUCTEMY ypaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMHTBCS ¢ HCTOPHEN pa3BUTHUS
MaTeMaTHKU

YpaBHeHus u

HucnoBble HEPABEHCTBA U UX

Yurtarth, 3aNIMCHIBATH, IOHUMATD,

http://window

HEPaBEHCTBA. CBOIiCTBA. WHTEPNPEeTHPOBATH HEPABEHCTBA; .edu.ru
HepaBencraa JIuneiiHble HEpaBEHCTBA UCIOJIb30BATh CHMBOJIUKY U TEPMUHOJIOTHIO. https://resh.ed
(16) C OJIHOM IIEPEeMEHHOIH MX BbInoHATH 1peoOpa3oBaHus HEPABEHCTB, u.ru
pelieHue. HCIOJIb30BaThIs peoOpa3oBaHust cBoiicTBa | https://uchebn
CucTeMbl JIMHEHHBIX YHCIIOBBIX HEPABEHCTB. ik.mos.ru
HEPABEHCTB C OAHOU Pacno3HaBaTh IMHEHHBIE U KBAJPATHBIC
HEPEMEHHOM U MX PELICHHE. HepaBeHcTBa. PeliaTsh JIMHEiHbIC HEPABEHCTBA,
KBanparHbie HEpaBEHCTBA U UX | CUCTEMbI JINHEWHBIX HEPABCHCTB, CUCTEMbI
pelIeHHE. HEPaBEHCTB, BKIIIOYAIOIINX KBA/IPATHOEC
I'paduyeckas uHTEpHIpETAIUsl | HEPABEHCTBO, U PELIATh UX; 00CYKIATH
HEPaBEHCTB U CHCTEM HOJTyYCHHBIC PEILICHUS.
HEPaBEHCTB C JIBYMsI H306paxkaTh pelicHue HEPABEHCTBA U
NepeMEHHBIMH CHCTEMbI HEPaBEHCTBHA YMCIIOBOH MPSIMOH,
3aMUCHIBATH PEIICHUE C TOMOIIBIO0 CUMBOJIOB.
PemaTp KBa/ipaTHBIC HEPABEHCTBA, UCTIONB3YSI
rpaduyecKue MpeCTaBICHUS.
OcBauBaTh U NPUMEHATH HEPABCHCTBA IIPU
PELICHUUPA3INYHBIX 33124, B TOM YHUCIIC
MPaKTHUKO- OPUEHTUPOBAHHBIX
Oynkiun (16) | KBagparnynas ¢pyHkmms, eé Pacno3naBaTh BHUIBI U3y4aeMbIX (DYHKIIHIA; http://window

rpaduk ucsoiictsa. [lapabona,
KOOPIMHATHI BEPIITHHBI
napabosIbl, OCb CHMMETPUHI
napaboubl.I'paduku byHKIMi:
y =Kkx,

y= kx + b,

WTIOCTPHPOBATH CXeMATHYCCKH,
00BSICHATH PACIONIOKEHHE HAa KOOPIMHATHON
TUIOCKOCTH IpahuKoB

k
¢byukuuid Buma: y = kx,y = kx+ b,y = |y
= XZ’
y=x3y= \x, Y = | x| B 3aBHCUMOCTH OT

.edu.ru

https://resh.ed
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MOTHBALUIO
00y4Jaromuxcs;
BKJIFOUCHHUE B YPOK
UTPOBBIX MPOIIEAYP C
HEJIBI0 MTOIePKAHUS
MOTHBALUN
oOydJaronuxcs K
MOJYYEHHIO 3HAHUM,
HaJIQKUBAHUIO
MIO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIECHUH B KJ1acce;
WHULIUUPOBAHUE U
MOJIIEPIKKA
HCCIIEN0BATENLCKOM
JIEATEIbHOCTH
oOyJaromuxcs.
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3HaYCHUHUKO3(PPHUIIMEHTOB; ONMUCHIBATH MX
CBOMCTBA.

Pacno3HaBaTh KBaJIpaTHYHYIO QYHKIIUIO 110
dbopmyne. IlpuBOANTH PUMeEPHI
KBaJ[PaTUYHBIX 3aBUCHMOCTEH U3 peabHOM
XKU3HU, QUUKH, TCOMETPHH.

BoisaBasiTh 1 06001aTh 0COOCHHOCTH Tpaduka
KBajpaTHuHOH Qynkiuu y = ax’> + bx + C.
CtpouTh 1 H300pakKATh CXEeMATHYECKH
rpaduKu KBapaTUIHBIX (YHKIUH, 3aJaHHBIX
dbopMynamu Buaa
y=ax?,y=ax?+q,y=a(x +p) y =ax? + bx
+ C.AHAJIM3UPOBATH U IPUMEHSATH CBOMCTBA
W3YYCHHBIX (DYHKIHN U UX MIOCTPOCHHUS, B
TOM YHCJIEC C TIOMOIIBIO IIU(PPOBBIX PECYPCOB

YuciaoBbie
OCJIEN0BATEID
HoctH (15)

TlonsaTue yncinoBoi

IIOCJICIOBATCIIbHOCTH. 3a,Z[aHI/Ie

IIOCJIE0BATENBHOCTH
PEKYpPpEeHTHOM (OopMyIoi 1
dhopmyroit N-ro wieHa.
Apudmernueckas u
Tr€OMETPUYECKAsI IPOIPECCHH.
®opmyisl N-ro ujaeHa
apudmernyeckoit u
F€OMETPUYECKON MTPOrPECCUi,
CYMMBIIIEPBBIX N YWICHOB.
N300pakeHue 4ieHoB
apudmeTnyeckoil u
T€OMETPUUYECKON ITPOrpeccCuit
TOYKaMH Ha KOOPAVNHATHOU
IIJIOCKOCTH.

JIuHeHbI 1

OcBauBartb 1 NPUMEHATDb MHACKCHBIC
0003HaYCHHUSI, CTPOUTH pevyeBble
BBICKA3bIBAHUSA C UCIIOJIB30BAHHUECM
TCPMUHOJIOTUH, CBSA3aHHOU C NOHSITHEM
IIOCIICI0OBATCIIBHOCTH.

AHaIu3upoBaTh GOpMyIy N-To 4YieHa
IOCIEN0BATENBHOCTH N PEKYPPEHTHYIO
dopmyy

M BBIYUCJIATDH YJICHBI HOCJ‘IG)IOBaTGJ'II)HOCTef/'I,
3aJJaHHBIXATUMHU (OPMYJIaMHU.
YcranaBsiuBarth 3aKOHOMEPHOCTDL B
MOCTPOCHUH ITOCJIICAOBATCIIBHOCTHU, €CIIN
BBIITMCAHBI IICPBLIC HECKOJIbKOEE UJICHOB.
Pacno3naBath apupMeTHUECKYIO U
T€OMETPUUYECKYIOIIPOIrPECCUU IIPU Pa3HBIX
croco0ax 3amanns. Pemath 3amauu ¢
HCIO0JIb30BaHUEM (OpMyII N-TO 4YJieHa

http://window
.edu.ru

https://resh.ed
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https://uchebn
ik.mos.ru
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IKCTIOHEHIINATIBHBIMPOCT.
CnoskHble IPOLEHTBI

apuMETUIECKON U TE€OMETPUUECKON
MPOTPECCUil, CYMMBITIEPBBIX N UJICHOB.
H300paxkaTh 4ieHbI 10CIEN0BATEIBHOCTH
TOYKaMHUHA KOOPJAMHATHOU MJIOCKOCTH.
PaccMaTpuBaTh NpuMepbl NPOLECCOB U
SIBJICHMI N3 PEAIbHOM KU3HU,
WUTIOCTPUPYIOIINE U3MECHEHHEB
apudmeTHuecKoi nmporpeccuu, B
reOMETPUYECKOI

IIPOrpeccuu; U300pakaTb COOTBETCTBYIOLINE
3aBUCHUMOCTUTpadUIECKH.

Pematp 3a1aun, CBI3aHHBIE C YUCIIOBBIMU
MOCIIEZIOBATEILHOCTSAMU, B TOM YHCIIE 3a7a4n
W3 peabHOM )KU3HU C UCIIOJIb30BAHUEM
IHU(POBBIX TEXHOJIOTHH (3JIEKTPOHHBIX TaOJIHII,
rpagu4YecKoro KajabKyasTopa u T.11.). Pemarb
3a/1a4¥ Ha CJIOXHBIE IPOIEHTHI, B TOM YHCIIE
3aJ1a4M U3 peanbHOM IPAKTUKH (C
HCIOJIb30BaHUEM KaJbKyIATOPA).
3HAKOMMTBLCS ¢ UCTOPHUEH pa3BUTHS
MaTEeMaTHKU

[ToBTOpEHME,
000011IEHHE,
CUCTEMAaTH3aIH
st 3HaHui (18)

Yucaan

BbIYMCJIeHHS (3aUCh,
CpaBHEHHE, JIEUCTBUS C
JeMCTBUTENIbHBIMU YHCIIaMH,
YHCIIOBast IPsSMast; IPOIICHTHI,
OTHOILIEHMS, IPONOPLIUY;
OKpYTJICHUE, MPUOTUKEHUE,
OLIEHKA; PEIICHUETEKCTOBBIX
3a/1a4 apuhMETHICCKUM
criocoboM) AJiredpanyeckue
BbIpa:keHus (mpeoOpazoBaHUE

OnepupoBaTb NOHATUSAMHU: MHOKECTBO,
IIOAMHOKECTBO, OIIEPALIMH HAJl MHOKECTBAMU;
HCNOJIb30BATh rPahuueCKOEIPEICTaBICHUE
MHOXECTB Il OIUCAHUs peabHBIX IIPOLIECCOB
U SIBJICHHUM, ITPU PELICHUN 3a/1a4 U3 IPYruX
y4EOHBIX MPEAMETOB.

AKTYyaJIM3MpPOBaTh TEPMHHOJIOTHIO U
OCHOBHBbIE /1eHCTBHS, CBA3AHHBIE C YHCJIAMH!
HaTypaJIbHOE YUCIIO,IIPOCTOE U COCTABHOE
YHUCIIa, JEIUMOCTbh HATYPaJIbHBIX YHUCEIL,
IIPU3HAKH AEIUMOCTH, LIEJI0€ YUCI0, MOIYIIb

http://window
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https://uchebn
ik.mos.ru
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anredpanvecKux BhIPAKEHHIH,
JIOTTYCTUMBbIE 3HAUCHUS )
DOYyHKIUA

(moctpoenue,

CBOMCTBA U3YUYEHHBIX

G yHKIH;

rpaduyeckoe pereHue
YPaBHEHUU U UX

CHUCTEM)

qucia,00bIKHOBEHHAs U AeCATUYHAs 1po0H,
CTaHJAPTHBIN BUJI YKCIA, apU(PMETHUECKHI
KBaJIpaTHBI KOPEHb.
BBINOHATSL 1eficTBUSA, CDABHUBATD U
YHOPAA0YMBATHYNCIIA, IPEICTABIIATH YUCIIA
Ha KOOPJAMHATHOU IIPSAMOM, OKPYIJIATh YUCIIA;
BBINOJIHATH NPUKHUAKY M OLIEHKY Pe3y/IbTaTa
BBIYUCIICHUM.
PemiaTh TekcTOBBIE 3a1a4H apUYMETHUECKUM
criocoboM.Pemiath npakTu4eckue 3a/1a4m,
coJieprKallye IPOLEHTBL, JOIH, YaCTH,
BBIPAXKAIOIIUE 3aBUCUMOCTH: CKOPOCTh —
BpEMS — pAaCCTOSIHME, LIeHAa — KOJMYECTBO —
CTOUMOCTb,00bEM pabOThl — BpeMsl —
IIPOU3BOIUTENIBHOCTD TPYZA.
Pa30uparh peanbHble )KU3HEHHbIE CUTYALIUH,
(opmysIMpoBaTh UX Ha SA3bIKE MATEMATUKH,
HAXOAMTh PEIICHNE, IPUMEHSA
MaTeMaTUYECKUH ammnapar,
HHTEPNPETHPOBATH PE3yJIbTaT ONEPHUPOBATH
NMOHATHAMM: CTEIICHb C LEIBbIM I10Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb,
MHOTOYJIEH, ajiredpanyeckas 1poob,
TOXKJIECTBO.
BpIIIOJIHATH OCHOBHbBIE JeHCTBHUSA.
BBIIIOJHATH Pacy€ThI IO opMyIiaM,
peoOpa3oBbIBAThH LiENbIE, JPOOHO-
palMOHaIbHBIE BBIPAXKEHUS U BBIPAKEHHUS C
KOpHSIMH, PEaJIN30BbIBATh PA3JI0KEHUE
MHOI'O4YJI€HAa Ha MHO>KHUTEIIN,B TOM YHCIIE C
UCIOJIb30BaHUEM (POPMYIT pa3HOCTH KBAPaTOB
Y KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOJIUTh




JOTYCTUMBbIE 3HAUEHUS [TEPEMEHHBIX IS
JIpOOHO-

palMOHAIBHBIX BBIPAXKEHUM, KOPHEH.
MoaeaupoBaTh ¢ TOMOIIBIO (hopMyT
pealIbHbIE MTPOLIECCHI

U siBjieHUs1 OnepupoBaTh NOHSITUSIMH .
¢dbyHkms, rpaduk GyHKIUH,

HYJU QYHKIHH, TPOMEXYTKH
3HAKOTIOCTOSIHCTBA,

IIPOMEXYTKH BO3pacTaHusl, yObIBaHUS,
HauOombIIee U

HaMMEHbIIee 3HAYCHUS (PYHKIUH.
AHAJIM3UPOBATH, CPABHMUBATH, 00CYK1aTh
CBOMCTBA

(GyHKIUH, CTPOUTH UX TPadUKH.
OnepupoBaTb NOHATHAMM: TIPsIMAs
MIPOINOPLIMOHAIBHOCTbD,

oOpaTHas IpONOPLUUOHAIILHOCTD, JINHEHHAS
byHKIHS,

KBajipaTH4Has QyHKIMs, napadoia, runepOoua.
Hcnouab3oBarh rpauKH 17151 ONIPEACIICHNS
CBOIICTB,

IIPOLIECCOB U 3aBUCUMOCTEMN, AJIS PELICHUS
3a/1a4 U3 Apyrux

y4EOHBIX MPEIMETOB U PeaIbHOM JKU3HHU;
MO/1eJINPOBATh

C MOMOIIIBIO T'paMKOB peaIbHbIE MIPOLECCHI U
SIBJICHUSL.

Bripa:xxath (popMy1aMM 3aBUCUMOCTH MEXIY
BEJIMYNHAMU
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3IEJIOB IIKOJIBHOM MAaTEMaTHKH,
UMEIOIINNA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, OMUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEJIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o01m1ero 00pazoBaHus 3aKIIOYACTCS B TOM, YTO OOYUYaIOIIUNCA YUYUTCS MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUEeHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTJWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromuiicss JOJDKEH Hay4dUuThCs
OIpPENETUTh T€OMETPUUECKYIO (UTYypY, ONUCATh CIOBAMM JaHHBIA UYEpTEX WU
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss win TpeOyeMble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Tpu pemeHnu 3aga4 MPaKTUUYECKOTO XapakTepa OOy4YarolIUICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU YYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (u3uke H
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapToBbl KOOpAMHATHI Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».

Ha uzydenue yue6Horo Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefienI0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 Kitacce
— 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavaneHble nonsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILIBI) LHUPKYJIA U JUHEUKH. TpeyrojibHUK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOGpeHHBIE M PaBHOCTOPOHHUN  TpeyrojabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa MW MNpU3HAKA PABHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M MIPU3HAKU MapajuIebHbIX MPsAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
Buentnue yriel TpeyroyJbHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [Ipr3Haky paBeHCTBAa IPSMOYTOJIbHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
[leprieHIUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe Mecto TOuyeK. buccekrpuca yria W CEpEeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku U cBoimcrsa. HacTHbie
cllydau MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyrosnbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyrojabHUKOB. [I[pumeHeHue mogo0us Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa miomazeit reomerpuueckux Guryp. Dopmynbl s IIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnricanHble U LIEHTpaIbHBIE YTIIbI, YTOJI MEXKIY KacaTeJIbHOM U XOp0il. Y TIIbI
MEXIY XOpJaMU U CEKyUIMMHU. BNHCaHHbIE W ONUCAHHBIE YETHIPEXYTOJbHUKU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pewienue tpeyrojibHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelenue
IIPAKTUYECKUX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPaTe KacaTEeIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palyMyd HaJ BEKTOpaMH. Pa3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTOopaMm. KoopaunaTel BekTopa. CKajlsipHOE NPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE [UJI HAXO0KICHUS JJIMH U YIJIOB.

JlexapToBbI KOOPJIMHATHI HA INIOCKOCTH. Y PaBHEHHUS NIPSMOU U OKPY>KHOCTH B
KOOPAMHATAaX, MEPECEUECHNE OKPYKHOCTEM M MpsIMBbIX. MeTon KoopAWHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKY. JUTMHA OKPYKHOCTH. ' pagycHas U paguaHHas
Mepa yIJjla, BBIUMCICHHME JUIMH Iyr OKpykHocteu. [lmomans kpyra, cekropa,
CErMEHTa.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE



MIPEIMETHBIE PE3YJIbTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEaeisaTh UX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEXKU IO YCIOBUIO 3a71aud. MI3MepsTh JIMHEWHBIC U YTJIOBBIE BEJIMYMHBI. PemaTth
3aJ1a41 Ha BBIYMCIICHUE UIMH OTPE3KOB U BEIIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarhe pa3mepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOPEM.

[Tonb30BaThCs TPU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PELICHUY F€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapayieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymiag. OnpeaensiTh MapaieIbHOCTh MPSMBIX ¢ TTOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3aauun Ha KileTyaTol Oymare.

[1poBOANTE BBIUUCIICHHS U HAXOIUTh YUCIIOBBIC U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B T€OMETPUYECKHUX 33/J]a4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJHLHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MPH TEPECEUYCHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIEH. PemaTe npakTudeckue 3aadyi Ha HaXOXKICHUE
YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OMNPEACHSATH
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHANKYIISAP K OTPE3KY Kak T€OMETPUUCCKHE
MECTa TOYECK.

DopMynMpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TI0JIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a1ay.

Brnagere MoOHSATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagere noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IMOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tosib30BaThCS MPOCTEUIIMMHA TEOMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
MX MPAKTUYECKUN CMBICII.



[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE TTOCTPOEHUS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHsATh CBOICTBAa TOYKHM IEPECEUECHHs] MEIWaH TPEyrojbHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsTueM cpeiHel TMHUY TPEYTOJIbHUKA U TPANELIUU, IPUMEHSITh UX
CBOICTBA MpU pellieHnr reomerpuueckux 3anad. [lons3zoBarbesa Teopemoit daneca
U TEOPEMOMl O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH I€OMETPUUECKUX
3ajay.

[Tonb3oBaTecss Teopemoir Iludaropa pns pemieHUsT TE€OMETPUUYECKUX U
paKkTUYECKUX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENILHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brmagets DOHATMAMM CcHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TI€ HEOOXOIUMO, KAJIbKYJIATOPOM).
[IpuMeEHSATh MOy4EeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXIy XOpAaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaIbKYJIATOPA) JJIMHBI
U YTJIBI JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM



TOXKJECTBOM JJISl HAXOXJACHUS COOTHOIICHHH MEXIY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISl HAXOXKJCHHS Pa3IMuHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJIbHUKOBY), NPUMEHATh HUX IpHU
pELICeHUN T€OMETPUUYECKUX 3a/1a4.

Brnanets mousTusiMu npeodpa3oBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QHUTYP,
YMETh BBIYUCIIATH JUIMHBI U HAaXOAWTh YIJbl y NOJ0OHBIX ¢uryp. Ilpumensars
CBOMCTBa NOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJAUTH IMPUMEPHI
10JIOOHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tonmp30BaThCs TEOpEMaMu O MMPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKU
CMBICJI, TNPUMEHSATh HMX B pPEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tonmp30BaThCA METOAOM KOOPIMHAT HA MJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
T€OMETPUUECKUX U MPAKTUIECKUX 33a4.

Bnagerp NMOHATHAMU NPaBUIBHOTO MHOTOYI'OJIBHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paMaHHON Mepbl yIjla, YMETh BBIUMCIATH IUIOLIA/b
Kpyra u ero yacteid. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEULINX CIydasiX.

[TpuMeHsTh MOJydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEIH AJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No | HaumenoBanue | [IporpammHoe conepkaHue XapakTepucTHKa OCHOBHBIX BUIOB DJeKTpOHHBIE | [leaTenbHOCTh
/I | pa3zienoMm TeM JESTEIBHOCTH yJaluXcs (unpoBbie) | yuuTENS C yYETOM
IPOTrpaMMBbl, oOpa3oBaTeilb | IPOrpamMMbl
KOJIMYECTBO HBIE PECYpChl | BOCTIUTAHHS
4acoB
1 [Ipocreiimme [Tpocrefimme reomerpuyeckue | @OPMYJIHPOBATH OCHOBHBIC TIOHATHS U http://window | YcranoBnenue
TFE€OMETPUYECKU | OOBEKTHI. omnpeneneHus. Pacmo3HaBarh U3y4yeHHbIe .edu.ru JIOBEPUTEIBbHBIX
e ¢purypbl uux | MHOTOYrOJIBHHK,JIOMaHAs. reoMeTpruecKue (pUrypsl, onpeaeasitb ux https://resh.ed | oTHOmICHNI ¢
CBOWCTBA. CMexHbIe U BepTUKAJIbHbIE B3aMMHOE PacIoIOKEHUE, BBIMOJIHATHUYEPTEK | U.IU o0yyJaroImumucs,
W3mepenue YTJIBL. 10 YCJIOBHIO 33/1a4H. https://uchebn | cioco6cTBYyrOIINX
reomerpuuecku | PabGora IIpoBoauTk NpocTeiine NOCTPOSHUs ¢ ik.mos.ru MO3UTHBHOMY
x BenuuuH (14) | ¢ mpocTedmmMMuyepTeRaMu. IIOMOIIBIO [IUPKYJISAN JTMHEHKH. BOCIIPUATHIO
W3mepenue TuHeRHbIXU N3mepsATHh JIMHEIHbBIE U YTIIOBbIE BETMUUHbI o0yJaroImuMucs
YTIJIOBBIX BEJTUYHH, r€OMETPHUECKUXU MPAKTUIECKUX OOBEKTOB. TpeOOBaHUH U TPOCHO
BBIYHMCIICHHE OTPE3KOBH YIoB | OnpenessiTh «Ha IJ1a3)» pa3Mepbl peaabHbIX yuuTens,

00BEKTOB,

NMPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
PelllaTb 3aa4YU1 Ha BBIYUCJIICHUC OJIUH
OTPE3KOB U BEIMYUHYTIIOB.

Pemiath 3a1a4u Ha B3aMMHOE PACTIONIOKEHUE
reoMeTpudecKux uryp.

IIpoBoauTsk KIaccupHUKAIIIO YTIIOB,
BBIYHCJISITHIMHEHHBIC U YTIIOBBIC BETUYHHBI,
HpOBO[[I/ITb HGO6XO,ZII/IMBIC J0Ka3aTCJIbHBIC
paccyXIeHHUs.

3HAKOMUTBCS € MCTOPHEH Pa3BUTHS
TEOMETPHH

2 TpeyronbHUKN
(22)

ITonsiTHE O paBHBIX
TPEYroJIbHUKAX U IEPBUYHBIE
MpeJICTaBICHUS

0 paBHBIX (purypax.Tpu
IIPU3HAKA PABEHCTBA

Pacno3naBaTh napbl paBHbBIX TPEYTrOJIbHUKOB
Ha TOTOBBIXYepTekax (C yKazaHUeM
npu3HaKkoB). BeIBoAMTH crecTBUS (PaBEHCTB
COOTBETCTBYIOIMXAJIEMEHTOB) U3 PABEHCTB
TPEYTOJIbHUKOB.

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn

MPUBJICYCHUIO UX
BHUMaHWUSI K
o0cyxmaemMon Ha
ypoke uH(popMaImH,
AKTHBU3AIMH UX
MIO3HaBaTEIbHON
TESTeTbHOCTH;
noOyxaeHue
00yJaroIIXCst
co0JII0IaTh HA YPOKe
OOIIETTPUHSATHIE
HOPMBI MTOBEZICHUS,
npaBuiia OOLIEHHS CO
CTapILIMMU U
CBEPCTHUKAMH,
NPUHIUIBI Y4eOHOH
JVCIUIIIINHBL 1
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TPEYTOJIBHUKOB.

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

CBOHCTBO MeIUAaHbBI
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3E.
PaBHOOGe1peHHbIE U
PaBHOCTOPOHHHE
TPEYrOJIbHUKHU.

IIpu3Haku u cBOKCTBA
pPaBHOOEPEHHOTO
TPEYrOJIbHUKA.
HepaseHncTBaB reomeTpuu.
IIpsAMOYTOJIBHBIN TPEYTONIBHUK
c yrnoms 30[]

®opMyIMPOBATH ONPEICICHUS:
OCTPOYT'OJIBHOTO, TYIIOYTOJIbHOTO,
PsIMOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BBICOTHI,MEIUAHbI
TPEYTrOJIbHUKA; CEPEAMHHOIO MEPIEHAUKYIISAPa
OTpE3Ka; IEpUMETpa TPEYTrOJIbHUKA.
DopMyJIHPOBATH CBOKCTBA U IPU3HAKU
paBHOOEAPEHHOTOTPEYTOJILHUKA.
CTpouTh 4epTeKU, pemaTh 3a1a4M C
MTOMOILbIOHAXOK/ICHUSI PaBHBIX
TPEYTrOJbHUKOB.

IIpuMeHATH IPU3HAKU PABEHCTBA
MPSAMOYTOJIBHBIXTPEYTOJIbHUKOB B 33/1a4ax.
Hcnoab3oBaTh 1uppOBHIE PECYPCHI AJIA
HCCJIeJ0BAHUS

CBOICTB U3y4aeMbIX (Uryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS
T€OMETPUH

ik.mos.ru

[TapamtensHbIe
psIMbIE, CyMMa
YIJIOB
TPEYroJbHUKa
(14)

[TapaytenpHbIe NpAMBIE, UX
cpoiictBa.Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIC

IIPH TIEPECEUEHUN
napauIeIbHBIX IPSIMbIX
cekyiuen). [Ipuznak
MapaJuIEIbHOCTH IPSIMBIX
4yepe3 paBEeHCTBO PACCTOSIHUM
OT TOYEK OJHOU MPSMOH 110
BTOPOU IPSIMOM.

CyMMa yriioB TpeyroJIbHUKA.
Bueunue yribITpeyrosiibHUKa

®opMyJIMpOBaTh NOHATHE TTAPATIIETbHBIX
MPSIMBIX,

HAXOMTh IPAKTUUECKHE IPUMEPBI.

M3y4yaTh cBOWCTBA yII0B, 00pa30BaHHBIX MIPU
NepEeCeYCHUH MaPAIIIEIbHBIX MPSIMBIX
cexyueil. IlpoBoauTs q0Ka3aTebCTBA
MapajuIeIbHOCTU ABYX MPSAMBIX C TOMOIIBIO
YIJI0B, 00pa30BaHHbIX IPU MEPECEUCHUN ITUX
MPSIMBIX TPEThEN MPSAMOM.

BbruncasaTs CyMMy YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

Haxoauthb ynicioBbie U OyKBEHHbIE 3HAUEHUS
YTJIOB

B T€OMETPUYECKHUX 33J]a4ax C UCIOIb30BaHUEM
TEOPEMO CYMME YTJIOB TPEYTOJIbHUKA U

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

caMOOpraHHu3aIuy;
MIPUBJICYCHUE
BHUMaHUs
oOyJaronmxcs K
LIEHHOCTHOMY aCMeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
OopraHu3alus ux
paboThI ¢ moayyaeMoun
Ha YpOKE COIUATBHO
3HAYUMOU
uH(popManuen;
BKJIIOUEHHUE B YPOK
WUTPOBBIX MPOLEAYP C
LENbI0 TOIePKAHUS
MOTHUBALIUH
oOyJarommxcs K
MOJTYYECHHIO 3HAHUM,
HaJa)XHUBaHUIO
MMO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOILLEHUH B KJIacce.

IIpumMeHeHue Ha
ypoke
MHTEPaKTUBHBIX (OpM
paboTHI C
00y4aroIUMUCS:
WHTEIUICKTYaJTbHBIX
UTP, CTUMYJIHUPYIOLINX
MI03HABATEJIbHYIO
MOTHBAIUIO
0o0yJaronuxcs;
BKJIIOYCHHUE B YPOK



https://uchebnik.mos.ru/
http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

MHOI'OYTOJIbHHKA.
3HAKOMMTBCS € HCTOPHEN Pa3BUTHS
reOMETPHUU

OxkpyKHOCTb U
KpYT.
I'eomerpuyecku
€ MOCTPOEHUs
(14)

OKpy’KHOCTb, XOp/a UIUAMETP
UX CBOWCTBA.

KacarenbHas

K OKpYXHOCTU. OKPYKHOCTb,
BIycanHas B yroiu. [lonarue o
I'MT, npumenenne

B 3a/1a4ax. buccekrpuca n
CEpEIUHHBIN NEPIIEHIUKYIISAP
KaK T€OMETpUYECKUEMECTA
TOYEK.

OKpyXHOCTb, ONTMCAHHAS
OKOJIOTPEYTOJIbHUKA.
OKpy>XHOCTb,BIIHICAaHHAS

B TpeyrosnbHUK.IIpocreiiimme
3a7a4u

Ha [IOCTPOECHHE

®opMy/IMPOBAThH ONPEACICHNS
OKPY’KHOCTH, XOP/IbL,IMAMETPA U KACATEIbHON
K OKpyxHOCTU. M3y4aTh UX CBOWCTBA,
MIPU3HAKHU, CTPOUTH YEPTEXKH.
HccaenoBarhb, B TOM 4ncCiIe HCHOAb3YS
nngpoBbie pecypehbl: OKPYKHOCTb,
BIIMCAHHYIO B YIOJI; LEHTP OKPY’KHOCTH,
BIIMCAHHOM B yrOJI; pABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

HUcnoas3oBats Metoa I MT mia
JI0Ka3aTeJIbCTBA TEOPEM O IIEPECCUEHUH
OMCCEKTPUC YTIIOB TPEYTroJbHUKA U
CEpEIMHHBIX MEPIIEHIUKYIISPOB K CTOPOHAM
TpeyrojibHUKac nomouso ['MT.
OBiageBaTh NOHATHAMM BIIHCAHHOU U
OIIMCAaHHOM OKPYKHOCTEM TPEyrojabHUKa,
HAXOAUTh LIEHTPBI STUXOKPYKHOCTEH.
PemiaTe OCHOBHBIE 321244 HA NIOCTPOCHHE!
yIJIa, PABHOT'O JAHHOMY; CEPEIMHHOTO
NEPHEHIUKYIIAPA JaHHOTO OTPE3Ka; NPSAMOMU,
MPOXOJIAIIEH yepe3 JaHHYIO TOUKY U
NEPIEHANKYJIAPHON TaHHOU NPSMOU;
OMCCEKTPUCHI JAHHOTOYTJ1a; TPEYTrOJbHUKOB
I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS
T€OMETPUHU

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

[ToBTOpEHME,
00001eHNe
3HaHW (4)

[ToBTOpeHue u 060061IIeHNE
OCHOBHBIXIIOHATUN 1 METOJIOB
Kypca 7 Kiacca

Pemars 3agaun Ha NOBTOPEHUE,
WJUTIOCTPUPYIOLIHE CBA3ZUMEKIY PA3IMUHBIMU
4acTsAMHU Kypca

http://window
.edu.ru

https://resh.ed
u.ru

UTPOBBIX IPOLEAYD C
LENBIO TIOICPIKAHHUS
MOTHBAIIUH
oOyJaronmxcs K
MOJYYECHHIO 3HAHUM,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIICHUH B KIIACCE;
WHUIIUUPOBAHUE U
MOJAIEPKKa
HCCIIEIOBATEIIbCKOU
JesITeNIbHOCTH
00yJaroIuXcs.



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
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8 KVIACC

No | HaumenoBanue | [IporpammHoe conepkaHue XapakTepucTHKa OCHOBHBIX BUIOB DJIeKTpOHHBIE | [leaTenbHOCTh

1/ | pa3aenaoM TeM JeATEIbHOCTH yIalHXCsI (ungpoBbIe) | YIUTEIS C yIETOM
IPOTPaMMBI, o0pa3oBaTellb | MpOrpamMMbl
KOJIMYECTBO HBIE PECYpPCHI | BOCIHUTAHHUSI
4acoB

1 YetsipéxyronsH | [lapannenorpamm, ero N300pakaTh U HAXOAUTDH HA YEPTEKAX http://window | YcranoBnenue
uku (12) NPU3HAKK U CBOMCTBA.YacTHBIE | YETHIPEXYTOJbHUKU PAa3HBIX BHIIOB M UX .edu.ru JOBEPHUTEITBHBIX

Cllydau mapajieorpaMmMoB 3JIeMeHTHI. @OPMYJIHPOBATH ONpeIeIeHHsI: https://resh.ed | oTHOIIEHHUI C
(PSIMOYTOJILHUK, POMO, napajiesiorpaMMa, psiMOyroJibHUKa, poMOa, u.ru 00yYaroInuMucs,
KBaJIpaT), UX IPU3HAKH U KBajpaTa, Tparemnnn, paBHOOOKOWTpaIeIuH, https://uchebn | cioco6cTBYrOIINX
cBoiictBa. Tparerusi. NPSIMOYTOJIBHOM TpareIuu. ik.mos.ru MO3UTUBHOMY
PaBHOOOKas 1 npsimoyrosibHas | Jloka3bIBaTh H HCNOJIB30BATH MPU PelIEHHH BOCITPUSTHIO
Tparenum. 3a/1a4 MPU3HAKU U CBOMCTBA: 00yYarOIIUMUCS
Mero/ y1BOCHHSIMEAUAHBI. napaJuieniorpaMmma, IpsiMoyrojibHUKa, poMoa, TpeOOBaHUHN U IPOCHO
LleHTpanbHassCUMMETPUS KBaJ[paTa, Tpareinuu, paBHOOOKOWTpaIeIuH, YUUTEIIS,
IPSMOYTOJIBHOM TPANeIUH. MPUBJICYCHUIO UX
I[puMeHATH MeTO YIBOCHUS MEINAHbI BHUMAaHHUS K
TpeyroibHuka.Mcnoab3oBarth 1dpossie oOcyx1aemMoi Ha
peCypChl [UIsl KCCIIEJ0BAaHUSICBOWCTB ypoke nHpopmanuy,
u3ydaeMbIX QUTyp. AKTHBU3AIMH UX
3HAKOMHUTHCS ¢ HCTOPHEi Pa3BUTHUS MO3HaBaTEIbHON
reOMETpUH JeSTSIbHOCTH;

2 Teopema Teopema Panieca nteopema IIpoBoAUTH NOCTPOEHMSA C TOMOIIBIO http://window | moGyxneHue
daseca n 0 MPOTIOPIUOHATBEHBIX LUPKYJIS M THHEHKUC UCTIONIb30BaHUE TeopeMbl | .edu.ru 00yJaroImuxcs
TEOpPEeMao OTpe3Kax. daneca u TeopemMbl https://resh.ed | cobmronars Ha ypoke
nponopiroHainb | CpeqHsis TUHUSITPEYTOJAbHHUKA. | O POMOPIHOHATBHBIX OTPE3KaxX, CTPOUTH u.ru OOIIETIPHHSTHIC
HBIX OTpe3kax, | Tpamemus, e€ CpeqHSSIIMHAS. | YSTBEPTHIMIIPOIIOPIIOHATIBHBIH OTPE3OK. https://uchebn | HOpMbI TOBeeHUS,
0JI00HBIC [MponopunonansHbicoTpe3ku. | [IpoBOANTDH 10KA3aTEIBLCTBO TOTO, YTO ik.mos.ru npaBuiIa OOIICHHUS CO
TpeyronbHuku | LlenTp Macc MeJIMaHbl TPEYroJbHUKA EPECCKAIOTCS B CTapIIUMU U
(15) B TpeyroybHuKe. [logo0HbIE OJHOM TOYKE, U HAXOAUTH CBSI3b C IEHTPOM CBEPCTHUKAMH,

TpeyroiabHUKH. TpunpusHaka
Mo00HSsT TPEYTOJIbHUKOB.
[TpumeHeHnenoo0ust

Macc, HAX0AMTh OTHOLLIEHUE, B KOTOPOM
MEUaHbI ICTSATCS TOYKON MX TEPECEUCHHUSI.
Haxoauthb nogo0HbIE TPEYTOTBHUKY HA

MPUHIUIBI Y4eOHOH
IUCLUIUINHBI U
caMOOpraHu3aluy;



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
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IIpU pCHICHUHN IIPAKTHYCCKUX
3aaad

TOTOBBIX YEPTEHKAXC YKa3aHUEM
COOTBCTCTBYIOIIMX MNPU3HAKOB HOIIOGI/ISI.
Pemiath 3aqa4u Ha 1OJOOHBIE TPEYTOJIBLHUKY C
MTOMOIIBIOCAMOCTOSITEIBHOTO TIOCTPOCHHUS
YyepTerkel U HaXO0XKICHUS MOT00HBIX
TPEYTrOJIbHUKOB.

IIpoBoauTh T0KA3aTEJBCTBA C
MCII0JIb30BAHUEMITPU3HAKOB MO100USI.
Jloka3pIBaTh TPU IPU3HAKA TOI00US
TpeyroibHUKOB.IIpMMeHATh TTOJTy4eHHbBIE
3HAHUSA [P PEIICHUN T€OMETPUUECKUX U
MPaKTUYECKHX 3a]1a4.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHUSA
reOMEeTpUH

IInomansp.
Haxoxnenne
momageun
TPEYTOJILHUKOB
n
MHOTOYTOJIbHBIX
buryp.
IImomraan

IO JOOHBIX
duryp (14)

CBolicTBa ILIOIIaAeH
TreOMETPUYECKUX (PUTyp.
DopMyIbI TS TLTIOIIATT
TPEYrOJIbHUKA,
napajijiesorpaMma, Tpanenuu.
Briancnenune miomanei
cnoxHbIxpuryp. [nomanu
$uryp

Ha KJIET4aToi Oymare.
[Tnomaau monoO6HBIX duryp.
3amauyn

C IPAKTUYECKUMCOICPKAaHUEM.
Pemenue 3amau

¢ MMOMOIILI0 METOIA
BCIIOMOTaTEILHOM IIOIIAaN

OsJaazeBaTh NePpBUYHBIMH
npeacTaBJIeHUAMH 00 001eHTeOpUn
iomaau (Mepsl), popMyJaIHPOBATH CBOHCTBA
IUIOUIA/IN, BBISICHSTH UX HATJISIIHBIN CMBICIL.
BbIBOANTH (POPMYIIBI TUTOIIAAN
napajuieJIorpaMMa, TpeyrojJbHUKa, TPaneun 13
(bopMyIIbI IIIOLIA M TPSIMOYTOJIbHUKA
(xBazpara).

BbiBoaANTH (hOpMYIIBI IITONIAAN BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA YEPEe3 TUarOHaIN U yroj
mexay Humu. Haxoaurs miomanu guryp,
n300paxEHHBIX Ha KJIeTYaToiibymare,
HCNOJIb30BATh pa3OueHne GUrypsl Ha YacTU U
noctpanBaHue. Pazoupars npumepsl
MCII0JIb30BaHUs BCIIOMOTaTENbHONILIONIAN
JUTSI pEIIeHUs TEOMETPUYECKUX 3a/1a4.
Haxoautsp miomaau nogo0HbIX GUryp.
BbruncasTh miomaay pa3anaHbIX
MHOTOYTOJbHBIX (uryp.Pemars 3axauu Ha
IJIOIIAJb C IPAKTUYECKUM COJEPKAHUEM

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

MIPUBJICYCHHE
BHUMAaHUS
oOydJaronmxcs K
[IEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
OpraHu3alus ux
paboThI ¢ MOTyYaeMoit
Ha YpPOKE COIHAILHO
3HAYUMOU
nHpopManuei;
BKIIFOUCHHUE B YPOK
UTPOBBIX TPOLEAYD C
ENTBIO TIOICPIKAHHUSI
MOTHBAIINH
o0yJarommxcs K
MOJIYYECHUIO 3HAHUM,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B KJIacce.

[IpumeHenne Ha
ypoke
MHTEPAKTUBHBIX POpPM
paboThI ¢
00yJarOITUMUCS
MHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIAPYIOIIIX
M03HABATENBHYIO
MOTHBAITUIO
o0yJaronmxcs;
BKITIOYCHHUE B YPOK
UTPOBBIX MPOLEYp C



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

Teopema

Teopema ITudaropa, neé

Joka3bsiBaTh Teopemy [Iudaropa,

http://window

[Mudaropa u pUMCHEHHE. HCIO0JIBL30BATh €B MPAKTHUECKUX .edu.ru
Havaia Onpenencuue BBIUUCJICHUSX. https://resh.ed
TPUTOHOMETPUHU | TpUTOHOMeTpHYeCKUX(pyHKIMi | POPMYIHPOBATH ONpPEICICHUS u.ru
(10) OCTPOTro yria IpsSMOYTrOJIbHOIO | TPHTOHOMETPHUYCCKUX () YHKIMIA ocTporo yria, | https://uchebn
TPEyroJbHUKA, NPOBEPATH UX KOPPEKTHOCTb. Ik.mos.ru
TPUTOHOMETPUYECKHE BBIBOAMTH TPUTOHOMETPHYECKHUEC
COOTHOUICHUS COOTHOUICHUSB MIPSIMOYTOJILHOM
B IIPSIMOYTOJILHOM TPEYTrOJbHUKE.
TPEYTrOJIbHUKE. HccnenoBaTh COOTHOLICHUS MEXKTY
OcHoBHOE CTOPOHAMHU B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
TPUTOHOMETPUYECKOE ¢ yrinamu B 45° n 45°; 30°
TOXXIECTBO u 60°.
Hcnonb3oBaTh GOpMYIIbI IPUBEICHUS U
OCHOBHOE TPHTOHOMETPUYECKOE TOXKICCTBO
JUISL HAXOXKJICHUST COOTHOIICHUN MEXKTY
TPUTOHOMETPUYECKUMH (QYHKIIUSIMA
Pa3IUYHBIX OCTPBIX YTJIOB.
IpuMeHATH TOTyYCHHBIC 3HAHUS U YMEHUS
IPY PELICHUUNPAKTUIECKUX 33/1a4.
3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHS
reOMETPUH
VYrasl B Brniucansele u 11eHTpabHbIE ®opmMyIHPOBATH OCHOBHBIE ONPEACICHHUS, http://window
OKPY>KHOCTH. YTJIbL,YTOJI MCXKIY CBsI3aHHBIC .edu.ru
Briucannsle n KacaTeJIbHON M XOPJIOM. C yIriamH B Kpyre (BOMCAHHBIN yrodi, https://resh.ed
OITMCAaHHBIE VYTIIb1 MEXIYXOpIaMU | HeHTpatbHbIN yroi). HaxoauTh BiucanHbIe u.ru
YETBIPEXYTOJbH | CEKYILIUMHU. YTJIbI, OMIMPAIOIIKECs Ha OAHY AYTY, https://uchebn
UK. BriricanHbIie U ONTUCaHHbBIC BBIYHCJISATD YIIIbI C TIOMOIIBIO TEOPEMBI O ik.mos.ru
KacarenpHble YeTHIPEX YT OIBHUKH,UX BIMCAaHHBIX yTilaX, TEOPEMBI O BIUCAHHOM
K OKPY)KHOCTH. | IPU3HAKH U CBOICTBA. YeTBIPEXYTOJIbHUKE, TEOPEMBI O IIEHTPATBHOM
Kacanue [IpuMeHeHne 3TUXCBOWCTB yrie.
OKpYXHOCTEH npH penieHnd reomerpudeckux | McciienoBaTh, B TOM YUCIE C TIOMOIIBIO
(13) 3ajay. I (POBBIX PECYPCOB, BIIMCAHHBIC U ONIMCAHHBIC

B3anmHoe pacnosnoxxenue

‘ICTBIpéXerJ'IBHI/IKI/I,BbIBOI[I/ITb HX CBOMCTBA B

LEJIBIO MOICPKAHUS
MOTHBAIHN
oOydJaronmxcs K
MOJYYECHHIO 3HAHU,
HaJIaKUBAHUIO
IMO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B KJ1acce;
WHULIMUPOBAHUE U
MOJIJIEPIKKA
HCCIIEN0BATENLCKOM
JEATEIbHOCTH
00y4aromxcs.



http://window.edu.ru/
http://window.edu.ru/
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JIBYX OKPYKHOCTEH, o01iue
KacaTelbHbIE.
Kacanue okpyxHocrei

IPU3HAKH.
Hcnonb3oBaTh 5TH CBONCTBA U IPU3HAKU IIPU
peleHnu3agay

6 [ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX Pemiath 3a1a4u Ha TOBTOPEHUE, http://window
00001IeHNE HOHSATHI UMETO/IOB KYPCOB 7 U | HJUTIOCTPHPYIOIINE CBA3BUMEKIY pasiuuHbiMA | .edu.ru
3HaHui (4) 8kiaccoB, 00001IEHNE 3HAHUH | YaCTsAMH Kypca https://resh.ed

u.ru

https://uchebn
ik.mos.ru
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9 KUIIACC

No | HaumenoBanue | IIporpammHoe coniepxanue XapakTepucTUKa OCHOBHBIX BUI0B DNeKTpoHHBIE | [leaTenbHOCTh
/1 | pa3JenoM TeM JEATEIILHOCTH y4aluXCsl (unGpoBBIE) | YUHUTEIS C yYSTOM
pOTPaMMBI, 00pa3oBarenp | NPOrpaMMEI
KOJINYECTBO HBIE PECYpPCHI | BOCIIHUTAHHS
4acoB
1 Tpuronomerpust | Onpenencane ®opMyJIHpPOBATH ONIpeIeeHust http://window | YcranoieHue
. Teopembl TPUTOHOMETPHUUECKUX(PYHKIMH | TPUTOHOMETPUUCCKUXPYHKIUH TYIBIX U .edu.ru JIOBEPUTEITBHBIX
KOCHHYCOB H yrioB ot 0 g0 18000. MPSIMBIX YTJIOB. https://resh.ed | oTHOWICHHMI C
CHHYCOB. ®opmyIbl TpUBEACHUS. BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY u.ru 00y4arOIIMMUCH,
Perrenue Teopema KOCHHYCOB,TeOpeMa | CHHYCOB(C paJiniyCOM OITUCAHHOM https://uchebn | ciocobcTBYyIOIMX
TPEYroJIbHUKOB | CHHYCOB. OKPYKHOCTH). ik.mos.ru HO3UTHBHOMY
(16) Pelienue TpeyroibHUKOB. BoiBoauTh (hOpMYJIbI 1JIsI BBIYHCIEHUS BOCIIPUSTHIO
[TpakTHueckoe MpuMeHEeHue nJiomaiei 00y4aroIMMUCS
JIOKa3aHHBIX TEOPEM C HCIOJIb30BAHNEM T€OPEeM TPUTOHOMETPUHU TpeOOBaHUH U TIPOCHO
(bopmysa miomaan TpeyroibHUKA Yepes ABe YUUTEI,
CTOPOHBI U YTOJ MEXIYHUMH, (popMmyria HPUBJICYCHUIO UX
TUTOIIA/TU YETHIPEXYTOJIbHUKA Yepe3 ero BHUMaHHS K
JMaroHalld U yroj MEeXIy HUMH). oOcyxnaemMoi Ha
Pemath TpeyroibHUKH. ypoke uHpopmanuu,
PemaTp npakTruecKkue 3a1a4u, CBOASIINECS AKTHBH3AIIUH UX
K HAXOXJICHUIO Pa3INYHBIX HIIEMEHTOB NIO3HABaTEIbHON
TPEYTroJIbHUKA JIeSTENIHOCTH;
2 [TpeobpaszoBanu | [Tonstue OcBauBaTh NMOHSITHE ITPEOOPA30OBAHNUS http://window | noOyxneHue
€ oA00us. 0 peoOpa30BaHUUIIOIO0US. nojobusi. UcenenoBaThb OTHOIIEHUE .edu.ru 00yJaromuxcst
Mertpuueckue CoOTBETCTBEHHBIE DJIEMEHTHl | JTMHEHHBIX IIEMEHTOB (pUTYpIIpH https://resh.ed | cobmoaaTs Ha ypoke
COOTHOIIEHUS MOI00HBIXPUTYP. peoOpa30BaHUU MOA00US. u.ru OOLIeNpUHSATHIE
B oKkpyxkHocTH | Teopema Haxoxuts npumMepsl mogo0Ous B okpyxkatoniei | https://uchebn | HopmbI moBeaeHNS,
(10) 0 TIPOU3BEICHUHOTPE3KOB NEHCTBUTEILHOCTH. ik.mos.ru IpaBwJIa OOIICHHS CO

X0p/, Teopema o
MIPOU3BEIACHNN OTPE3KOB
CEeKYIIHX,TeopeMa O KBapaTe

BoiBOAMTDH MCTPUYCCKUEC COOTHOUMICHUA MCKIY
OTPE3KaAaMUXOpPO, CEKYIIUX U KaCaTCJIIbHBIX C
HCIIO0JIb30BAHNWEM BIIMCAHHLIX YTJIOB, U

CTapUIMMH U
CBEPCTHUKAaMH,
NPUHIUIBI Y4eOHOH



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
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KacaTeJIbHOM.
[IpuMeHeHueB pemenun
reOMETPUYECKUX3a1ad

MOI00HBIX TPEYTOJIbHUKOB.

Pemathb reomeTpuyueckue 3a1a4u 1 3aJ1a4 U3
PEAIbHOMXU3HU C UCIIOJIb30BaHNEM MOTOOHBIX
TPEYroJIbHUKOB

Bekropsr (12) OmnpeneeHne BEKTOPOB, HcnoJib30BaTh BEKTOPHI KK HAITPABICHHBIC http://window
CIIO)KCHHEH BBIYMTAHUC OTPE3KHU,HCCIIE0BATH TCOMETPHICCKHIA .edu.ru
BEKTOPOB, YMHOKEHHE BEKTOpa | (1epemernieHue) u pusnueckuii (cuma) cmuicibl | https://resh.ed
Ha YHCIIO. BEKTOPOB. u.ru
Ouzndeckuii u 3HaTh onpeaeeHHsI CYMMBI U Pa3HOCTH https://uchebn
TEOMETPUICCKHIA CMBICIT BEKTOPOB, YMHOXCHUsI BEKTOPA Ha YHCIIO, ik.mos.ru
BEKTOPOB. Paznoxenne HCCJIeI0BATH T€OMETPUYUCCKHUI U (DU3NUECKUI
BEKTOPAIO ABYM CMBICJIBI 3TUX onepauuid. Pemars
HEKOJUTHHEAPHBIM BEKTOPaM. reOMETPUYECKHUE 3a/1a4M C MCIOIb30BAHHEM
KoopaunareiBekTopa. BEKTOPOB.
CrassipHOE [TPOU3BEICHUE PackiaaabIiBaTh BEKTOP I10 IBYM
BEKTOPOB, €r0 MPUMEHEHHUE HEKOJUTHHEAPHBIMBEKTOPAM.
TSI HAX O ICHUSUTHH U yrioB. | cHOJIb30BaTh CKASIPHOE IIPOU3BEICHUC
Perenue 3amau BEKTOPOB,
C IOMOIIIBIO BEKTOPOB. BBIBOJIUTH €r0 OCHOBHBIC CBOMCTBA.
[TprmeHeHne BEKTOPOBIIIS BbIunc/IsiTE CyMMY, Pa3HOCTh U CKATSIPHOE
perieHus 3a1a4d GU3NKH MPOU3BEICHUEBEKTOPOB B KOOPINHATAX.
IpumeHATH CKATAPHOE TPOU3BEICHHE TS
HaAXOJKICHUSUIHH U YTIIOB
JlekapTOBBI JlekapToBbI KOOpAWHATHI ToUeKk | OcBauBaTh MOHSTHE IPSIMOYTOJIBHOM http://window
KOOpJIMHATHIHA | HA IUIOCKOCTH. CHCTEMBIKOOPIMHAT, IEKAPTOBBIX KOOPAUHAT .edu.ru

MII0CKOCTH (9)

YpaBHEeHHE IPSIMOIA.
VYpaBHEHHE OKPYKHOCTH.
Koopannate! Touek
IIEpECEUEHUS OKPY>KHOCTH U
MPSIMOM.

Meroa koopAuHAT IpH
pELIEHNN T€OMETPUUECKUX

TOYKH.

BeiBOAMTB ypaBHEHHE IPSIMON U OKPYKHOCTH.
BoigensaThonHbIN KBapaT A HAX0XKICHUS
LIEHTPA U paguyca OKPYKHOCTH I10 €€
YpaBHEHHIO.

PemaTthb 3a1a4uu Ha HaXOX/IEHUE TOYEK
IepeceyeHms NPSMbIX U OKPYKHOCTEH C

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

JUCLUIIIIMHBI U
CcaMOOpraHu3alki;
MIPUBJICYECHUE
BHUMaHUs
oOydJaronuxcs K
EHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKax
SIBJICHHI,
OpraHu3alus ux
paboTHI ¢ OJTyyaeMoi
Ha YpOKE COLMAIbHO
3HAYUMOU
nHpopManuei;
BKJIFOYCHHE B YPOK
UTPOBBIX MPOLEAYP C
LEJBIO MOIePKAHUS
MOTHBaLUU
oOydJaronmxcs K
MOJIYYEHHIO 3HAHUH,
HaJaXHUBAHUIO
MO3UTHUBHBIX
MEXTHYHOCTHBIX
OTHOLIIEHUH B KJIacce.

IIpumeHeHne Ha
ypoke
UHTEPaKTUBHBIX (HOpM
paboThI ¢
00y4JaroIUMHUCS:
UHTEJJIEKTYaJIbHBIX
UT'p, CTUMYJIUPYIOIIHUX
MO03HABATEJIbHYIO
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3aJia4, MPaKTHUYICCKUX3aaaqd

IIOMOLIBI0 MeTOJa KoopanHaT. McnoJib30BaTh
CBOWCTBA YTJIOBOTO KO3 PHUIMEHTA TPIMOUIIPH
pELIeHNN 3aa4, Ul OIPEeICIICHUs
PaCIIOJIOKEHUS MIPSIMOM.

IIpuMeHATH KOOPAUHATHI IIPU PELLICHUN
reOMETPUUYECKUX UITPAKTUUECKUX 3ajiay, JJIs
IIOCTPOCHMSI MATEMaTHYECKUX MOJEIIEH
peaJIbHBIX 3aJa4 («METO/ KOOPIUHATY).
IHosb30BaTBHCS JI IOCTPOEHUS U
UCCIIEIOBAaHUMIIU(PPOBBIMU PECYPCAMH.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHUS
reOMEeTpUH

IIpaBunbHBIE
MHOTOYTOJIbHUK
u. Jlnuaa
OKPY>KHOCTH 1
IJIOIIAIb KpyTa.
Beruucnenue
momazei (8)

IIpaBuibHBIE

MHOTOyrojapHuKH. Yucno [,

JlivHa OKPY>KHOCTH, AYTH
OKPYKHOCTH.

Panuannas mepayrina.
[Lmomane kpyra, cekropa,
CerMeHTa

®opMyJIMPOBATH OIIPEEICHHUE ITPABUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
IHosib30BaTBHCSI NOHATHEM ITIMHBI OKPY>KHOCTH,
BBEJIEHHBIMC [TOMOIIBIO ITPaBUIIbHBIX
MHOT'OYI'OJIbHUKOB, ONPeAeJsiTh Yucio [,
JUIMHY 1YTH U paJJUaHHYIO Mepy yIJIa.
IIpoBoauTh MEpexoa OT paIMaHHOU MEpPBI
yTJ1aK IrpagycHON U HA000POT.

OnpenensaTs mIomags Kpyra.

BoiBoauTh hopMy.Jibl (B rpagycHON 1
pazuaHHON Mepe)aJis AJIUH YT, IUIoIaaen
CEKTOPOB U CErMEHTOB.

Boruucasite mwiomaau GUryp, BKIOYAOIUX
3JIEMEHTBIOKPY>KHOCTH (KpyTa).

HaxoauTh niomaau B 3aja4ax peajbHON
AKU3HU

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

JBmxeHus
mockocTH (7)

ITonsTHE O ABUXKEHUU
IIJIOCKOCTH.
[TapatenpHbIN TIEPEHOC,
nopopotlIpumMenenue

Pa30uparhb npumepsl, HUTIOCTPUPYIOLINE
TTOHSATHS IBYKCHHSL.

®opMyJIMpPOBATH ONPEACICHUS
HapajIeNIbHOro MePeHOCa,1I0BOPOTa U OCEBOI

http://window
.edu.ru

https://resh.ed
u.ru

MOTHBALUIO
00y4Jaromuxcs;
BKJIFOYCHHUE B YPOK
UTPOBBIX MPOIIEAYP C
HEJIBI0 MTOIePKAHUS
MOTHBALUN
oOydJaronuxcs K
MOJYYEHHIO 3HAHUM,
HaJIQKUBAHUIO
MIO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIECHUH B KJ1acce;
WHULIUUPOBAHUE U
MOJIIEPIKKA
HCCIIEN0BATENLCKOM
JIEATEIbHOCTH
oOyJaromuxcs.
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IIpH pCUICHUH 3a1a4

CUMMETpHUHU. BHIBOAMTH UX CBOMCTBA,
HAXOJAHUTh HEIOIBIKHBIE TOYKH.

HaxoauThb LIECHTPBI U OCU CUMMETPHI
npocreimmx guryp.lIpumeHsaTs
MapaJiyiebHbIMA IEPEHOC U CUMMETPHUIO TTPH
pEIICHNY TEOMETPUYECKUX 3a1a4 (pa30oupaTh
MIPUMEPBHI).

Hcnoab30BaTh 115 IOCTPOCHUS U
HCCIAeA0BAaHUHITN(DPOBBIE PeCYPCh

https://uchebn
ik.mos.ru

[ToBTOpEHME,
000011IeHHE,
CUCTEeMAaTH3aIH
s 3HAHUH (6)

[ToBTOpEHNE OCHOBHBIX
IIOHATUM U METOZOB KYypCOB 7—
9xitaccoB, 0000IIEHNEN
CUCTEMAaTU3alMsl 3HAaHU.
[Ipocreiimme reomeTpudecKue
(burypsl u X CBOUCTBA.
N3mepennereoMeTpu4ecKux
BEJIMYHH.

Tpeyronsuuku. [TapannensHbie
U TIEPIIEHANKYIISIPHBIETIPSMBIE.
OKpY>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHusl.
Yrasl

B OKpYXHOCTHU. Brincanusie u
OIHMCaHHbIE OKPYKHOCTU
MHOroyroibHUKoB.IIpsimas u
OKPY>KHOCTb.
YUeTbIpEXYrOIbHUKH.
Brnincannble 1 onvcaHHbIe
4EeTBIPEXYTOJbHUKH. Teopema
[Mudaropa nnauana
TPUTOHOMETPHH.

Pemrenne o6mmx

OnepupoBaTh NOHATHAMU: QHUTypa, TOUKA,
npsiMasi, yroJ1,MHOIOyTOJIbHUK,
paBHOOEPEHHBIN U PAaBHOCTOPOHHUM
TPEYTOJbHUKH, IPSIMOYTOJIbHBIN TPEYT OJIbHUK,
MearaHa, OMCCEKTpPHUCca U BbICOTA
TPEyroJibHUKA, [apajlielorpamMmm, poMo,
MPSIMOYTOJIBHHK, KBaJIPaT, TPATICIUS;
OKPY’KHOCTb, KacaTeslbHas; paBEeHCTBO U
nonobue puryp, TpeyroyibHUKOB;
NapajyieIbHOCTh U NMEPIEeHIUKYIIPHOCTD
MPSIMBIX, YTOJI MEXKAY IPSIMBIMHA, CHMMETPHS
OTHOCUTEJIbHOTOUKHU U MPSIMOM; JITMHA,
paccTosiHUe, BETMYMHA YTJa, TUIOIab,
epuMeTp.

Hcnoan3oBath popMyJibl: nepumerpa u
IUTOIIAI MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH U IUIOIIAIU Kpyra,00béma
MPSIMOYTOJIBHOTO Mapajuiesenunesa.
OnepupoBaTh NOHATUSIMH: TIPSIMOYTOJTHHAS
crcTeMa KOOPJMHAT, BEKTOP; HCMO0JIb30BaTh
9TH MTOHATHS JIJIS IPEJICTABICHUS TAaHHBIX U
peleHus 3a1a4, B TOM YUCIIEU3 JPYTruxX
y4eOHBIX IPEIMETOB.

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru
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TpEeYroiabHUKOB. [IpaBuibHbIC
MHOT'OYTOJIbHUKHU.
[Ipeo6pa3oBanus MIOCKOCTH.
HBwxkenus. [TlogoOue.
Cummerpus.

[lnomane. Beruucnenne
mwromaneit. Ilnomanu
Mo00HBIX (hUTyp.
JlexkapToBbI KOOPIMHATHI HAa
TIJIOCKOCTH.

BekTopst

Ha TJIOCKOCTH

PemaTp 3a1aum Ha TOBTOPEHHUE OCHOBHBIX
MOHSATUN, UJUTFOCTPALIMIO CBSI3EH MEXKY
pPa3IMYHBIMU YacTIMH Kypca. BeiOuparh
METO/ /IS PEIICHUS 3a1a4H.

PernaTh 3a1a4m 13 HOBCEIHEBHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME

68




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA» B 7-9 KIIACCAX
MNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OO0JIBILYIO 3HAUMMOCTh, KaK C TOUKH 3pEHUS IPAKTUUECKUX MPUIIOKEHUH, TaK U
UX pPOJM B 00pa3oBaHMU, HEOOXOAMMOM KaXJIOMy 4enoBeKy. Bo3pacrtaeT umcio
npogeccuil, Ipu OBJIaJIEHUN KOTOPBIMU TpedyeTcst Xxopolas 0a30Bas MOATOTOBKA B
001acTy BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI IPOIOJIKCHHUS
oOpa3zoBaHus U JIJIsl yCIEUTHON TPodecCHOHaIbHON Kaphephl.

Kaxxapiil yenoBek MOCTOSSHHO IPUHUMAET PELIEHUS] HA OCHOBE UMEIOLIUXCS Y
HEro JaHHBIX. A JIIs 0O0CHOBAHHOI'O NMPUHSATHUS PELICHUs B YCIOBUAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAMMOCTh c(OopMUpOBaTH Yy
oOyuaromuxcst GQyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B c€0s1 B KaueCTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pEabHBIX IMPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaiau3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3iMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydammmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alMM TNepedopa U MoAcuYETa Yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEJICTABICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJaX €ro MccienoBaHus, (GopMUpyeTcs MOHUMAHUE POJHU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS.

B cooTBeTcTBHM C JAHHBIMU LIEJIIMU B CTPYKTYpE MPOrpaMMbl yueOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOTO OOHIEro 0Opa30BaHMs BbIIEIECHBI
CIIEIyIOIIME COAepKaTeNbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
onucaTeNbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Conepxxanue nuHun «lIpencraBiaeHne NaHHBIX U ONMCATENbHASI CTATUCTUKA
CIIy>KUT OCHOBOM 1J11 (JOPMUPOBAHNS HABBIKOB PaOOTHI C UHPOPMALIUEN: OT YTCHHUS



¥ MHTEpHpeTannu WH(pOopManuu, IpeICTaBICHHON B Ta0IHIIaX, HA AHArpaMMax |
rpadgukax, a0 cOopa, TMPEACTaBICHUS W aHajdu3a JaHHBIX C HCIIOJIH30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOydJaroniyecsi y4aTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIJBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIUMH HW3MECHYHMBOCTh, W OIICHUBATh WX BIHMSHUE Ha
paccMaTpuUBaeMbI€ BEJIMUMHBI U TTPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3YUYEHHsS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMU.

[loHaTre BEpPOSTHOCTHM BBOAMTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTO
coObitus. [lpm wu3yueHuu yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTENIIIMMHU METOIAMU BBIYUCIICHUS BEPOSITHOCTEN B CITyYaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OOJiee CIOXHBbIE 3anaud. B ydeOHbId Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEpAIUSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposSTHOCTh UM CTaTHCTHKa», B
KOTOPBIN BXOAAT pa3naenbl: «[IpencraBiienre JaHHBIX U ONKACATENIbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAMUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeneI0).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3arOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpolreccoB. M3pneuenue nndopmaim u3
JUarpaMM W TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETANNS TaHHBIX.

OmnucatenpHasi CTaTUCTHUKA: cpefaHee apuMeTHUecKoe, MEIWaHa, pa3Mmax,
HamOoJIbllIee M HAaUMEHbIIEE 3HAUYCHUsS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. Pojib MajoOBEpOSITHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oOmiecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cyMmmapHas
creneHb BepiuH. [IpencraBnenue o csizHoctu rpada. lemu u nukimsl. [yt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemienue 3a1a4 ¢ nomoiibio rpados.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIHI], TarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepaunu Haj
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBONWCTBA onepaiuii Hajl
MHOXECTBAMHU:  TEPEMECTUTENIbHOE,  COYETATENIbHOE,  paclpelesuTeIbHOE,
BKIItoueHus. Mcnonb3oBaHue rpaduyecKkoro MpeiCcTaBICHUs MHOXECTB Jis
OIMCAHMSI PEAJIBHBIX ITPOLIECCOB U SBJIICHUN, TPU PELICHUY 3a/1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcrepcuss U CTaHJApPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITHUSA clydailHOro ombiTa. CiydaiiHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coOpITussMu. CirydaifHblil BIOOp. CBSI3b MEXKIY MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

epeBo. CBOMCTBA I€PEBBEB: €AMHCTBEHHOCTD MMYTH, CYIIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnomnoxubie cooObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAsi BepOSATHOCTH. [IpaBwiio ymHOXeHus. HesaBucumble
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOIIBIO JI€peBa CIYYaHHOTO HKCIIEPUMEHTA,



auarpamm OJumiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHUAE TaOmUI, auarpammM, TpadUKoOB,
UHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.

[TepectanoBku u aktopuan. CouyeTaHus U YUCIIO COYCTaHHUNA. TPEeyrobHUK
[Tackains. Pemenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrprueckass BeposTHOCTh. CiydailHbli BbIOOp TOYKM M3 (UTYphl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TyTH OKPY>KHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust MCIIBITAaHUN 10 NIepBOro ycrexa. Cepust
ucneiTanuii bepaymu. BeposatHocTu coObITHII B cepun UcTibITaHUN bepHyim.

CnydailHasg BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEM. MaremaTuyeckoe
oXpJaHue W aucnepcus. lIpumepbl MaTeMaTMYecKOro  OXKHMIAaHHUA — Kak
TEOPETUUYECKOTO0 CPEINHET0 3HAYECHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAHUU
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TTOMOIIBIO
4yacToT. Ponib 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCs TMOJYYUT CIICAYIOIINE
peaIMeTHbIC Pe3yabTaThI:

Uutath wuHOpMaIMiO, TPEACTABICHHYIO B TalOnuIax, Ha JIuarpammax,
MPEACTABIATh JaHHBIE B BUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W  HMHTEPHPETUPOBATH  pEANbHBIE  YHCIOBBIE  JaHHBIC,
NpEe/ICTaBICHHbIE B TA0INIIAaX, HAa JUarpaMmax, rpadukax.

Hcnonb3oBaTh [JIs1 ONMUCAHUS JAHHBIX CTATHCTHMYECKHE XapaKTEPUCTUKH:
cpenHee apudMeTHUecKoe, MeIuaHa, HauOoJsblliee W HaMMEHbIee 3HaueHUs,
pa3zmax.

HNmeTs mpenacraBieHHE O CIIy4YaHOM W3MEHYMBOCTM Ha IPUMEpax IEH,
Gu3MYECKUX BETUYHMH, AaHTPOIIOMETPUYECKUX HAHHBIX, UMETh TMPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
peIMEeTHBIC Pe3yIbTaThI:

W3Bnekatb U mpeoOpa3oBbIBaTh WH(GOPMAIMIO, TMPEICTABICHHYIO B BHJE
Tabnwuil, quarpamm, rpadyKoB, MPEJACTaBIATh JaHHBIC B BUJE TaOJHUII, JUarpamm,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUECKHX MOKAa3aTeNe: CpeaHHX



3HAYEHUI U Mep paccerBaHus (pa3Max, JUCIEPCHUS U CTAHAAPTHOE OTKIOHEHHE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEHUI U HAOIIOCHUM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM UYHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAENTH: AEPEBO CIYYaHOTO SKCIEPUMEHTA,
JyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSMH: MHOECTBO, ITOAMHOECTBO,  BBITIOJIHATH
omepalMd HaJ MHOXECTBaMHU: OOBbEIUHEHUE, TIEpeceueHue, JIOIMOJIHEHUE,
NEPEUUCIISATH FIEMEHTHl MHOKECTB, IPUMEHSTh CBOIICTBA MHOYKECTB.

Hcnonb30BaTh rpaduueckoe NpeacTaBICHUE MHOKECTB U CBA3EH MEXKy HUMU
JUISL OTIMCAHMS IIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE NIPH PEIIECHUU 3a/1a4 U3 APYTUX
y4€OHBIX PEAMETOB U KypCOB.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

N3Bnekats 1 mpeoOdpa3zoBbIBaTh MHPOPMAIIUIO, PE/ICTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BUJE TAOJUI], 1Uarpamm, rpadMkoB, MPEACTABISATH TaHHBIC B BUJIE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3amauM OpraHu30BaHHBIM TNEpeOOPOM BApUAHTOB, a TaKXKeE C
MCIT0JIb30BAHUEM KOMOMHATOPHBIX MPABHUI U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU MJII MACCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYECHUSI U MEPBI PACCEUBAHMSIL.

HaxoauTh 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCIIE MOJIB3YACh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOCHUH.

HaxonuThe BEpOSATHOCTU CIIy4allHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCJIE B OINbBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPUSX
VCTIBITAaHUU 10 TIEPBOTr0 yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIpPEIEIICHUH
BEPOSITHOCTEN.

NMerp mnpencraBieHWEe O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
pPUPOIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No | HaumenoBanue | [IporpammHoe conepkaHue XapakTepucTHKa OCHOBHBIX BUIOB DJeKTpOHHBIE | [leaTenbHOCTh
/I | pa3zienoMm TeM JeSITeTbHOCTH YYaIluXCs (unpoBbie) | yuuTENS C yYETOM
POTPaMMBI, 00pa3oBarenp | MPOrpaMMBI
KOJINYECTBO HBIE PECYpChl | BOCTIUTAHHS
94acoB
1 [pencraBnenue | [IpencraBieHue JaHHBIX OcBauBaTh CNOCOOBI IIPE/ICTABICHUS http://window | YcranoBnenue
naHHbIX (7) B Tabnmunax. [Ipakriuueckue CTaTUCTUYECKUX JTAHHBIX ¥ YHCIOBBIX .edu.ru JTOBEPUTEITBHBIX
BBIYHCIICHUSI TIO TAOJIMYHBIM MacCUBOB https://resh.ed | oTHOmICHNI ¢
naHHbIM. V3BIeyeHue n C MTOMOIIBIO TAOJIHII ¥ THarpaMM C u.ru 00y4JaroUMUCH,
UHTEpIpeTanys TaOIMIHbIX UCTIOJIb30BAaHUEMAKTYJIbHBIX U BaYKHBIX https://uchebn | cnocoGcTBYrOIIIX
naHHbIX. [IpakTrdeckas JaHHBIX (1eMorpaduyeckue TaHHEIE, ik.mos.ru MO3UTHBHOMY
pabota «Tabmums. MPOM3BOJICTBO IPOMBIIIJICHHOHN 1 BOCTIPHUSITHIO
I'pauueckoe nmpencTaBIeHnEe | CENbCKOXO3SHCTBEHHOW MTPOTYKIINH, 00y4aromumMucs
JIAHHBIXB BUJIC KPYTOBBIX, OOIIeCTBEHHBICH ITPUPOTHBIC SIBICHUS). TpeOOBaHUH U TPOCHO
CTOJIOMKOBBIX (CTOIOUYATHIX) N3yyaTh MeTOabI pabOTHI C TAOIIMYHBIMU U YUHTENS,

nuarpamMm. Urenue u
IIOCTPOECHUE AUATPAMM.
[Tpumeps! neMorpapuyeckux

rpadM4ecKUMH MPEICTABICHUSIMUA TaHHBIX C
MOMOIIBIO ITU(PPOBBIX PECYPCOB B XO7I€
MPAKTUYECKUX paboT

JIHArPaMM.
[TpakTrueckas pabota
«JlnarpamMMbDy»
2 OmnucarenbHas | Yucnoseie Habopsl. CpenHee OcBauBaTh NOHATHS: YUCIOBOW HaboOp, Mepa | http://window
cratuctuka (9) | apudpmernyeckoe. LCHTPaIbHOU TEHICHIMHU (Mepa eHTpa), B Tom | .edu.ru

Menuana urcioBoro Habopa.
Y CTOWYNBOCTh METUAHBIL.
[TpakTrueckas padota
«CpenHue 3HAUCHUS.
HauGosnpmiee n HanMeHbIee
3HAUEHUs YHUCIIOBOTO Habopa.
Pazmax

yuciecpeiHee apupmMeTndeckoe, MeauaHa.
OnuceIBaTh CTATUCTUYECKUE JAHHBIE C
MOMOILLIOCPETHETO apU(PMETHIECKOro U
MeauaHsl. PemaTs 3agaun.

M3yuyaTh cBOMCTBA CPETHUX, B TOM YHCIIEC
MOMOIIBIO ITUPPOBBIX PECYPCOB, B X0/1€
MPAKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HAOOJIbIIIECE U
HAaUMEHBIIIECE3HAYEHUS YUCI0BOIO MaCCHBa,

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

MPUBJICYCHUIO UX
BHUMaHWUSI K
o0cyxmaemMon Ha
ypoke uH(popMaImH,
AKTHBU3AIMH UX
MIO3HaBaTEIbHON
TESTeTbHOCTH;
noOyxaeHue
00yJaroIIXcst
co0JII0IaTh HA YPOKe
OOIIETTPUHSATHIE
HOPMBI MTOBEZICHUS,
npaBuiia OOLIEHHS CO
CTapILIMMU U
CBEPCTHUKAMH,
NPUHIUIBI Y4eOHOH
JVCIUIIIINHBL 1
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pa3max.

Pemats 3a1auu Ha BEIOOp crioco0a onmucanus
JTAHHBIX B COOTBETCTBHU C IIPUPOJION TAaHHBIX U
LEJISIMU HCCIIETOBAHUS

Crnyuaitnas CrnyuaiiHast U3SMEHUYUBOCTD OcBauBaTh NOHATHSI: YACTOTA 3HAYCHHH B http://window
U3MEHYMBOCTh | (mpuMepsl). YacToTa 3HaUCHUH | MAaCCHBEAHHBIX, TPYIITUPOBKA JAHHBIX, .edu.ru
(6) B MaCCHBC JIaHHBIX. TUCTOTpaMMa. https://resh.ed
['pynnupoBka. CTpouTh ¥ aHAJIM3MPOBATH THCTOTPAMMBI, u.ru
'ucrorpammsbl. [Ipaktudeckas | mMOAOMPATH MOIXOSIIHIA AT TPYIITUPOBKH. https://uchebn
pabora OcBauBath rpaduuecKue npeCTaBICHHs ik.mos.ru
«Cny4aiiHas U3BMEHYUBOCTDH) Pa3HBIXBUJIOB CIIy4allHOW U3MEHYMBOCTH, B
TOM YHCIIe
C IOMOIIBIO IIU(PPOBBIX PECYPCOB, B XO/IC
NpPaKTHYECKOI paboThI
Beenenne B ['pad, BepmmHa, pedpo. OcBauBartp nousitusi: rpad, Bepmuna rpada, | http://window

Teopuio rpados

(4)

[IpencraBnenue 3agaun

¢ momorieio rpada. CteneHpb
(BaJIeHTHOCTB) BEPILUHBI.
Uucno pédep u cymmapHas
cTerneHb BepiIuH. Llens u
nuki. [1yts B rpade.
[TpencraBieHue o CBA3HOCTH
rpada. O6xox rpada (ditnepon
IyTh).

[IpencraBienue

00 OpueHTHPOBaHHBIXIpadax

pebporpada, crernenp (BAJICHTHOCTh
BEPIIUHBI), IIETh U ITUKI.

OcBauBaTh NOHATHS: IIYTh B Tpade, 3iaepos
yTh,00X0/1 rpada, OpUEeHTUPOBAHHBIN Tpad.
PemaTts 3aga4m Ha IOMCK CyMMBI CTENICHEH
BepILKH rpada, Ha ToUcK 00xoa rpada, Ha
MOUCK IIyTeHB OpUEHTUPOBAHHBIX Irpadax.
OcBauBaTh c10COOBI IPECTABIICHUS 3a]1a4 U3
KypcaajureOpbl, FeOMETPUH, TEOPHH
BEPOATHOCTEH, APYTUX MPEAMETOB C ITOMOIIBIO
rpa¢oB (KapTbl, CXEMBI, JJIEKTPUUECKHUE LIETH,
(G yHKIIMOHAJIbHBIE COOTBETCTBUS) HAa MPUMEPaAX

.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

BepositHOCTE M
yacTtoTa
CIIy4allHOTO
coObITHs (5)

CriyyaliHblii ONIBIT U
CiIy4aifHOE COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Ponb
MaJIOBEPOATHBIX U
IPaKTUYECKH IOCTOBEPHBIX
COOBITHI B IpUpOJE U

OcBauBaTh NOHATHUS: CTy4YallHbIN ONBIT U
ClIy4aifHOe cOOBITHE, MAaJIOBEPOSITHOE U
MPAKTUYECKUIOCTOBEPHOE COOBITHE.
N3yuyaTh 3HaUNMOCTh MaJIOBEPOSTHBIX
COOBITHIAB IPUPO/IC U OOIIECTBE HA BAXKHBIX
npuMepax

(aBapum, HECUACTHBIE CITy4au, 3aluTa

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

caMOOpraHHu3aIuy;
MIPUBJICYCHHEC
BHUMaHUs
oOyJaronmxcs K
LIEHHOCTHOMY aCMeKTy
M3Y4aeMbIX Ha ypOKaX
SIBIICHHH,
OpraHM3aIys X
paboThI ¢ moayyaemMon
Ha YpOKE COIUATBHO
3HAYUMOM
uHpopManue;
BKJIIOUEHHUE B YPOK
UTPOBBIX TPOIEAYD C
LENbI0 TOIePKAHUS
MOTHBAIIAH
oOyJarommxcs K
MOJTYYECHHIO 3HAHUM,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B KJIacce.

IIpumMeHeHue Ha
ypoke
WHTEPAKTUBHBIX OpM
paboTHI C
00y4aroIUMUCS:
WHTEIUICKTYaJTbHBIX
UTP, CTUMYJIHUPYIOLINX
MI03HABATEJIbHYIO
MOTHBAIUIO
0o0yJaronuxcs;
BKJIIOYCHHUE B YPOK



http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
http://window.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

B oOmiectBe. MoHeTta u
UrpasibHasi KOCTh B TEOPUU
BEPOSATHOCTEM.
[TpakTnueckas padbota
«YacrtoTa BbIIaICHUS Opiay

nepcoHanbHONMH(OpMaIy, nepeaaya
JTAHHBIX ).

M3y4athb posb KIIACCUYECKUX BEPOATHOCTHBIX
Mojienel (MoHeTa, UrpajibHask KOCTh) B TEOpUU
BEPOSATHOCTEH.

Ha6uronaTh 1 M3y4aTh 4acTOTy COOBITHIA B
IIPOCTBIX?KCIEPUMEHTAX, B TOM YHUCIIE C
MOMOIIIBIO ITU(PPOBEIXPECYPCOB, B XOIE
PAaKTUYECKON pabOThl

6 O000mmenue,
cUCTeMaTH3aIlx
s 3HaHui (3)

IIpencraBieHne JaHHBIX.
OnucarenpHas CTaTUCTHKA.
BeposiTHOCTE CitydaliHOTO
COOBITHS

IloBTOPATH N3y4EHHOE U BLICTPAUBATH
CHUCTEMY3HAHUM.

Pemate 3aa4M Ha IpeICTaBICHUE U
ONMCAHUE JAaHHBIX C IOMOIIBIO U3YYEHHBIX
xapakTepucTuk.O0cyKa1aTh NpUMepbl
CilydaliHbIX COOBITUI, MAJIOBEPOSITHBIX U
IIPAKTUYECKH JTOCTOBEPHBIX CIIYYaHBIX
COOBITHH, UX POJIU B IPUPOJIE U )KU3HU
YEJI0BEKa

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

UTPOBBIX IPOLEAYD C
LENBIO TIOICPIKAHHUS
MOTHBAIIUH
oOyJaronmxcs K
MOJYYECHHIO 3HAHUM,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIICHUH B KIIACCE;
WHUIIUUPOBAHUE U
MO PKKa
HCCIIEIOBATEIIbCKOU
JesITeNIbHOCTH
00yJaroIuXcs.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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8 KVIACC

No | HaumenoBanue | [IporpammHoe conepkaHue XapakTepucTHKa OCHOBHBIX BUIOB DJIeKTpOHHBIE | [leaTenbHOCTh
1/ | pa3aenaoM TeM JeATEIbHOCTH yIalHXCsI (ungpoBbIe) | YIUTEIS C yIETOM
IPOTPaMMBI, o0pa3oBaTellb | MpOrpamMMbl
KOJIMYECTBO HBIE PECYpPCHI | BOCIHUTAHHUSI
4acoB
1 [ToBTOpeHue [IpencraBieHne NaHHBIX. IToBTOPATH M3yYEHHOE U BHICTPAUBATH http://window | YcranoBnenue
Kypca 7 xiacca | OnucarenbHasi CTAaTHCTHKA. CHUCTEMYy3HAHH. .edu.ru JOBEPHUTEITBHBIX
4) CnydvaiiHasi K3MEHYHUBOCTb. PemaTp 3a1auu Ha MpeICTaBICHUE U https://resh.ed | oTHOIIEHHUI C
Cpennue uncioBoro Habopa. OIKCAHKE JJAHHBIX C MTOMOIIBIO N3YUECHHBIX u.ru 00yYaroInuMucs,
Cay4aiiHbIe COOBITHSL. xapakTepucTrk. Pemarn 3agaun na https://uchebn | cioco6cTBYrOIINX
BeposiTHOCTH M 4aCTOTHI. Npe/CTaBICHUE IPYIITUPOBAHHBIX IAHHBIX U ik.mos.ru MO3UTUBHOMY
Kitaccuueckue MoieNii TEOpUH | OMMCAHKUE CIYyYaiHON M3MEHUYMBOCTH. BOCITPUSTHIO
BEPOSITHOCTCH: MOHETA U PemaTts 3a1a4u Ha Onpe/ICIICHHE YaCTOTHI 00yYarOIIUMUCS
urpajibHasi KOCTh CIlydaiiHBIX COOBITHH, 00CYKICHNE IPUMEPOB TpeOOBaHUH U TPOCHO
CIIy4aiiHBIX COOBITUH, MATIOBEPOSTHBIX U YUUTEIIS,
NPaKTHYECKH JJOCTOBEPHBIX CITyYaiHBIX MPUBJICYCHUIO UX
COOBITHH, UXPOJIU B IPUPOJIE U KHU3HU BHUMAaHHUS K
YyeJloBeKa oOcyxaaemMoin Ha
2 OnucarenvHas | Otknonenus. lucnepcus OcBauBaTh NOHSTHS: TUCTIEPCUS U http://window | ypoke uHdopmaruu,
CTaTHCTHUKA. YHCIIOBOTO Habopa. CTaHIapTHOCOTKIOHCHHUE, UCTIOB30BATh ATH .edu.ru AKTHBU3AIMH UX
PaccenBanue CraHgapTHOE OTKJIOHEHHE XapaKTEPUCTHUKH JJIsl OTIMCAHUS paCCEMBAHUS https://resh.ed | mo3HaBaTenbHON
JAaHHBIX (4) YHUCJIIOBOTO HabOpa. JTAaHHBIX. u.ru NEATEIIbHOCTH;
JluarpaMmbl paccenBaHUs BbiaBHraTh runoTe3bl 00 OTCYTCTBUM WIIH https://uchebn | moGyxnenue
HAJTMYUKCBS3H 110 TUarpaMMaM pacceuBanus. | 1K.mos.ru 00y4YarOIIUXCSI
CTpouTs AuarpaMMbl pacCEeUBaHHUS 10 COOJIIO/IaTh HA YPOKE
UMEIOIIMMCSTAHHBIM, B TOM YHCIIE C TIOMOIIBIO OOIIETIPHHSTHIC
KOMITBIOTEpa HOPMBI MTOBEZICHUS,
3 MmuoxectBa (5) | MHOKECTBO, TOAMHOXECTBO. OcBanBaTh MOHATHS. MHOXXECTBO, 3JIEMEHT http://window | npaBuia 0OmEeHHUs CO

Omnepanuu HaJ MHOKECTBAMHU:
o0beAMHEeHNE, TIepeceYeHHe,
JIOTIOJTHEHHUE.

CaolicTBa oneparuiHa
MHOXECTBAMHU:

MHO€ECTBA, TOJIMHOKECTBO.

BuImoJHATH onmepanuu HaJa MHOXKXCCTBAMMU:
o0BbeIMHEHNE, TIepeceYeHne, JOMOTHEHHE.
HMcnonb30BaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPEACIUTENBHOE,

.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

CTapIIUMU U
CBEPCTHHKAMH,
MPUHIUIBI Y4eOHOH
JHMCIUTIINHBL 1
CaMOOpTaHU3aINH;
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MePEMECTUTENBHOE,
coueTaresbHoE,
pacnpeeIuTenbHOoE,
BKJIFOUCHUSI.

['paduyeckoe mpencraBieHue
MHOECTB

BKitoueHus. Ucnosb3oBaTh rpaduueckoe
IIPEJICTaBICHUE MHOKECTB IIPU ONIMCAHUU
peaNbHBIX MIPOLIECCOB U ABJICHUM, TPU
pELICHUH 3a7a4 U3 APYrHX yIeOHBIXIIPEIMETOB
U KypCOB

BepositTHOCTB
CIIy4ailHOTO
coObITHs (6)

DneMeHTapHbIe COOBITHS.
CrnyuyaliHbie COOBITHS.
bnaronpusarcTByromue
AJIEeMEHTapHbBIEC COOBITHSI.
BeposTHOCTH COOBITHIA.
OIBITHI C pABHOBO3MOKHBIMU
3JIEMEHTaAPHBIMU COOBITHUSMHU.
CrnyualiHblii BEIOOD.
[TpakTuueckas pabota
«OnBITHI

C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMUCOOBITHUSIMU

OcBauBaTh NOHATHS: JIEMEHTAPHOE
coObITHE, CITy9aiiHOE COOBITHE KaK
COBOKYITHOCTb 0JIarONpUSATCTBYIOLINX
AJIEMEHTAPHBIX COOBITUIN,PABHOBO3MOKHbIE
3JIEMEHTapHbIE COOBITHS.

Pemarh 3a1aun Ha BHIYHCIICHUE
BEPOSITHOCTEW COOBITUI 110 BEPOSITHOCTSIM
AJIEMEHTAPHbBIX COOBITUMCITYYaltHOTO OIBITA.
Pemath 3a5a4u Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSMH, B TOM YHCIIE

¢ nomo1pto komietorepa. [IpoBoauts u
H3y4aTh ONbITHI

C PaBHOBO3MO>KHBIMH AJIEMEHTAaPHBIMU
COOBITUAMHU(C HCIIOJIb30BAHHEM MOHET,
UTpabHBIX KOCTEH, IPYTrUX MOJIENE) B X018
PAaKTUYECKON paboThI

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

Brenenue B
TeopHio rpadoB

(4)

Hepeso. CBoiicTBa nepeBa:
€/IMHCTBEHHOCTb MYyTH,
CYIIECTBOBaHUE BUCSYEH
BEPIINHBI, CBA3b MEXKIY
YHCIIOM BEPIUINH U YHACIOM
pEdep. [IpaBmiio ymHOKEHUS

OcBauBaTh NOHATHS: JCPEBO Kak rpad 6e3
[IUKJIa,BUCSYast BepIIUHA (JIUCT), BETBb JIEpeBa,
nyTh

B JIepeBe, TUAMETP JIepeBa.

M3yuaTh cBOiicTBA JiepeBa: CyIIECTBOBAHHE
BUCSYCHBEPITUHBI, € AMHCTBEHHOCTb ITYTH
MEXTy IBYMsI BEPIIIMHAMH, CBSA3b MEKTY
YHCIIOM BEPIIIHH U YHCIOMPEDEP.

Pemiath 3a1a4u Ha TOUCK U IIEPEUHCIICHHUE
MyTeUB JiepeBe, onpeeNieHrue Yncia BepIIH
nuu péoepB aepeBe, 00X0 OMHAPHOTO JIEpPeBa,

http://window
.edu.ru

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

MIPUBJICYCHHE
BHUMAaHUS
oOydJaronmxcs K
[IEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
OpraHu3alus ux
paboThI ¢ MOTyYaeMoit
Ha YpPOKE COIHAILHO
3HAYUMOU
nHpopManuei;
BKIIFOUCHHUE B YPOK
UTPOBBIX TPOLEAYD C
ENTBIO TIOICPIKAHHUSI
MOTHBAIINH
o0yJarommxcs K
MOJIYYECHUIO 3HAHUM,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B KJIacce.

[IpumeHenne Ha
ypoke
MHTEPAKTUBHBIX POpPM
paboThI ¢
00yJarOITUMUCS
MHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIAPYIOIIIX
M03HABATENBHYIO
MOTHBAITUIO
o0yJaronmxcs;
BKITIOYCHHUE B YPOK
UTPOBBIX MPOLEYp C
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B TOM YHCJIE C IPUMEHEHUEM IIpaBUIIa
YMHOKECHHUS

Crny4aiinbie
coObITHs (8)

[TpoTrBOMOI0KHOE COOBITHE.
Huarpamma Dinepa.
OO0beuHEHNE U IepeceueHne
coObITuii. HecoBmecTHbIe
coObITust. PopMyJia CIOKEHUS
BEPOSITHOCTEH.

IIpaBuno yMHOXeHUs
BEPOSATHOCTEU. Y CIIOBHAs
BEPOATHOCTH. He3aBucuMEbIe
coObItus. [IpencraBnenue
CIIy4aliHOIO 3KCIIEPUMEHTAB
BHJIE JIepeBa

OcBauBaTh NOHATHS: B3aMHO
MPOTUBOMOJIOKHBIE COOBITHS, ONIEpalluy HaJl
COOBITHSIMH, O0BEAMHEHNE HITEPECCUCHUE
coObITHH, Ararpamma Ditsiepa (Dinepa—
BeHHa), cOBMeCTHBIC U HECOBMECTHBIC
COOBITHS.

H3yuyaTh TeopeMbl O BEPOSITHOCTH
o0BeAMHEHUS IBYX COOBITUH ((popMyIbI
CJIOKEHHUSI BEPOSITHOCTEN ).

Pemiath 3aa4u, B TOM 4KCIIE TEKCTOBBIC
3aJJaurHA OTNPEICIICHUE BEPOSITHOCTEH
00BEIMHEHUS U

O6o0611IEHNE,
CUCTeMaTH3aIH
st 3HaHui (3)

[IpencraBienue JaHHBIX.
OnucarenbHas CTATUCTHKA.
I'pads1. BepositHoCcTh
CJIy4aifHOTO COOBITHSL.
OneMeHTbl KOMOMHATOPUKH

IloBTOPATH M3yUyE€HHOE U BHICTPAUBATDH
cucTeMy

3HAHUU.

PemaTh 3a1aum Ha npeICTaBICHUE U
OIMHUCAHUEC JAaHHBIX C TOMOIIBIO N3YUYCHHBIX
xapakTepucTuk.PemaTs 3agauu ¢
npuMeHeHueM rpados.

PemaTp 3a1a4um Ha HAXOXKJEHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHS MO BEPOSITHOCTSAM
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B
OIbITax

C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
coOpITUsIMH. Pemath 3aa4YM Ha HAaXOXICHUC
BEPOATHOCTEH 0ObETMHEHUS U TIePECCUCHUS
COOBITHI, B TOM YHCJICHE3aBUCHUMBIX, C
UCIOJIb30BaHUEM TpaduIeCKUX
MPEJCTaBICHUIN U JIEpEBA CIYYalHOTO OIbITA.
PemaTtp 3a1aum Ha iepevynciIeHNe

LEJIBIO MOICPKAHUS
MOTHBAIIH
oOydJaronmxcs K
MOJYYECHHIO 3HAHU,
HaJIaKUBAHUIO
IMO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B KJ1acce;
WHULIMUPOBAHUE U
MOJIJIEPIKKA
HCCIIEN0BATENLCKOM
JEATEIbHOCTH
00y4aromxcs.




KOMOMHAIMI(4YUCiIa IepecTaHOBOK, YHCIIa
COUYETaHUM),

Ha HaXO0XKJIEHUE BEPOSTHOCTEH COOBITUH C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIEC
HCIOJIb30BaHuEM TpeyroyibHuKa [lackans

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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9 KUIIACC

No | HaumenoBanue | IIporpammHoe coniepxanue XapakTepucTUKa OCHOBHBIX BUI0B DNeKTpoHHBIE | [leaTenbHOCTh
/1 | pa3zfenaoM TeM JESITeTbHOCTH yJaruxcs (uudpoBbie) | yuuTens C yueToMm
IPOTrpaMMBl, o0pa3oBaTellb | MPOrpamMmbl
KOJINYECTBO HBIE PECYpPCHI | BOCIIHUTAHHS
9acoB
1 [ToBTOpeHwue [IpencraBiacHue MaHHBIX. IToBTOPATH M3y4YEHHOE U BHICTPAHMBATH http://window | YcraHnoBieHue
Kypca8 kiacca OnucarenpHas CTaTUCTUKA. CUCTEMY .edu.ru JOBCPUTCIIBHBIX
4) Omnepanuu HaJ COOBITHSIMH. 3HAHHH. https://resh.ed | oTHOIICHMI C
He3zaBucumoctb coObITHI PemaTsh 3a1a4n Ha IPE/ICTABICHUE U u.ru o0yJaromumucs,
OITUCAHUCIAHHBIX. https://uchebn | ciocoGcTByrOIIMX
PemaTth 3a1a4u Ha HaXOXKJICHHE ik.mos.ru HO3UTUBHOMY
BEPOSTHOCTEH 00BEINHEHUS U TIEPECEUCHHUS BOCIIPUSTHIO
COOBITHI1, B TOM YHCJICHE3aBUCUMBIX, C 00yJaromuMucs
WCIIOJIh30BaHNEM IpahUIeCKIX TpeOoBaHUil U IPOChO
MPEJCTABICHUN U JIepeBa CIyYaiHOTO OIIbITA. YUUTEII,
Pemartp 3a7a4u Ha IepevncIIeHne HPUBJICYCHUIO UX
KOMOMHAIH(YKCIIa IEPECTAaHOBOK, YHCIIa BHUMAaHUS K
COUYETaHMH), oOcyxnaemMoi Ha
Ha HaXOJK/ICHHE BEPOSTHOCTEH COOBITHIA ypoke uHpopmanuu,
C MpUMEHEHHEeM KOMOWHATOPUKH, B TOM YHCIIEC AKTHBH3AIIUH UX
UCIIOJIb30BaHUEM TpeyronbHuka [Tackams NIO3HABaTEIbHON
2 DneMeHTHI IlepectanoBku. @axkTopua. OcBauBaTh NOHATHA: KOMOMHATOPHOE http://window | nesTenbHOCTH;
komOuHaTopuku | CoYeTaHus! ¥ YUCIIO MIPABUIIO0 YMHOKEHHSI, YITOPSI0YCHHAS 1apa, .edu.ru no0yxeHue
4) coueTaHuil. TpeyronbHUK Tpoiika 00BEKTOB,IEpPECTaHOBKA, (paKTOpHal https://resh.ed | oOy4aromuxcs
[Tackansa. [TpakTrnueckas YHCia, COYCTaHUE, YUCIIO COUCTAHHIA, u.ru coOroaaTh Ha ypOKe
pabora «Bbruncienue TpeyronbHuK [lackas. https://uchebn | obmenpuusaTHIE

BEPOATHOCTEMN

C UCTIOJIH30BAHNEM
KOMOMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOIUII»

PemiaTe 3a1a4M Ha IepednCIICHHAE
YIOPSTOYEHHBIXITIAP, TPOEK, IEPEUHCIICHHUE
IIEPECTaHOBOK

Y COYETAaHNUN IIEMEHTOB Pa3JINYHBIX
MHOXeCTB. PemaTs 3a1a4u Ha IpUMEHEHUE

ik.mos.ru

HOPMBI TIOBE/ICHUS,
npaBuiia OOLIEHUS CO
CTapIIUMU U
CBEPCTHUKAMHU,
NPUHIUIBI Y4eOHOH
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YHCIIa COUYCTaHUIB anredpe (CoKpameéHHoe
yMHOXeHHe, 0MHOM HploTOHA).

Pematp, npuMeHsisi KOMOMHATOPHKY, 3a1a4H
Ha BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHUCIIE C
MIOMOIIBIOAJICKTPOHHBIX TaOJIHII B XO/I€
MPAKTUYECKON pabOTHI

I'eomerpuuecka | I'eomeTpuueckas BeposATHOCTh. | OcBaMBATH MOHATHE TCOMETPUIECKOM http://window
SIBEPOATHOCTD CnyuyaliHBIBBIOOD TOUKH U3 BEPOSITHOCTH. .edu.ru
4) (burypsl Ha MJIOCKOCTH, H3 PemaTh 3a1a4m Ha HaXOXIEHHE BeposSTHOCTEH | https://resh.ed
OTpE3Ka,n3 Iyr'd OKPY)KHOCTH | B OIBITAax, MPEJICTABUMBIX KaK BHIOOP TOYEK u.ru
W3 MHOTOYTOJIbHUKA, KPyra, OTpe3ka wim nyru | https://uchebn
OKPY>KHOCTH, YHCIIOBOTO IIPOMEKYTKA ik.mos.ru
WcnbiTanus HcneiTanue. Ycnex u Heynavya. | OcBauBaTh NOHATHA UCTIBITAHNE, http://window
bepuymu (6) Cepust HCIIBITAHHUIAIO TIEPBOTO | 3JIEMEHTapHOECOOBITHE B UCIIBITAHUH (ycnex U | .edu.ru

ycnexa.

Hcneiranus bepuymu.
BepositHocTH COOBITUIB cepun
HCIIBITAHUI

bepnymnu. [IpakTuueckas
pabota «cnbITaHus
beprymm»

HeyJlaya), cepus UCIIBITAHUN, HACTYIUIEHHE
NIEPBOTo ycrexa (Heyauu), cepus UCTIbITaHUN
beprymn.

PemaTe 3a1a4M Ha HAXOXKACHUE
BEpPOSITHOCTEH COOBITHII B CEpPUU UCTIBITAHHH J10
IIEPBOTO yCIEXa,B TOM YUCIIE C IPUMEHEHUEM
(hopMyJIbl CYMMBI F€OMETPUYECKON
IIPOTPECCUM.

Pemiath 3a1a4m Ha HaXOKJIEHUE
BEPOSATHOCTEH JIeMEHTApHBIX COOBITUH B
CEpUM UCIBITAaHUN bepHyIuM, Ha HaX0XKICHHUE
BEPOSATHOCTH OINIPEAECIEHHOIO YUCIIA YCIIEXOB B
cepuM ucnblTaHnlibepHyH.

H3yuars B Xx01€e npakTH4YecKkoi padoTsl, B
TOM YHCJIE C TOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUM UCIIBITAHUN
beprymm

https://resh.ed
u.ru

https://uchebn
ik.mos.ru

JUCLUIIIIMHBI U
CcaMOOpraHu3alki;
MIPUBJICYECHUE
BHUMaHUs
oOydJaronuxcs K
EHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKax
SIBJICHHI,
OpraHu3alus ux
paboTHI ¢ oJTyyaeMon
Ha YpOKE COLMAIbHO
3HAYUMOU
nHpopManuei;
BKJIFOYCHHE B YPOK
UTPOBBIX MPOLEAYP C
LEJBIO MOIePKAHUS
MOTHBaLUU
oOydJaronmxcs K
MOJIYYEHHIO 3HAHUH,
HaJaXHUBAHUIO
MO3UTHUBHBIX
MEXTHYHOCTHBIX
OTHOLIIEHUH B KJIacce.

IIpumeHeHne Ha
ypoke
UHTEPaKTUBHBIX (HOpM
paboThI ¢
00yJarIuMuCs:
UHTEJJIEKTYaJIbHBIX
UT'p, CTUMYJIUPYIOIIHUX
MO03HABATEJIbHYIO
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Cnyyaiinas
BesMurHa (6)

CityyaliHasi BeJTMUMHA U

pacrpeiesieHre BEpOSITHOCTEM.

MaremMaTHdecKoe OKHIaHHUCH
JUCTIEPCUS CITyYAHOMN
BeJIMUMHBIL. [Iprmepsl
MaTEMaTHUECKOT'0 OXKHIaHUI
KaK TEOPETUYECKOTO CPETHETO
3HAYCHUS BEIUYHMHEL.
ITonsatue o 3aKOHE OOJIBIINX
yucen. 3mepenne
BEPOATHOCTEHN C TOMOII[BIO
yacToT. [ [pumenenue 3akoHa
OOJIBIINX YHCEN

OcBouTh NOHATHSA: ClTy4ailHasl BEJIMYHHA,
3HAYEHUECITYYalHOW BEJIMYMHBI,
pacnpeesieHue BEpOTHOCTEH.

N3yuarh n 00CcyKaaTh IPUMEPHI TUCKPETHBIX
MHENPEePbIBHBIX CIIy4alHbIX BEJIHMYUH (POCT,
BEC YEJI0BEKA, YUCICHHOCTh HACEIICHU,
JpYTH€ U3MEHUYUBBIEC BEJINYMHBI,
paccMaTpuBaBIIAEC

B Kypce CTaTUCTUKH), MOJIEIbHBIX CIIydailHbIX
BEJINYUH, CBA3aHHBIX CO CIIy4alHBIMU
onbITaMu (OpocaHye MOHETHI, UTPaJIbHON
KOCTH, CO CIIy4aiiHBIMBBIOOPOM U T. I1.).
OcBauBaTh NOHATHS: MATEMATUYECKOE
0’KHMJIaHUECITyYallHOW BEJIMYUHBI KaK
TEOPETUYECKOE CPEIHEC3HAYCHHE, AUCTIEPCHUS
CIIy4allHOM BEJIMYMHBI KaK aHAJIOT AUCIIEPCHH
YHCIIOBOTO HAboPa.

Pemiate 3a1a4M Ha BBIYUCIICHUE
MaTEMaTHYECKOT00KUJaHUS U TUCIIEPCUN
JUCKPETHOM CIIy4ailHOM BEJIMYMHBI 110
3aJaHHOMY PACIIPEIEICHUIO, B TOM YHUCIIE
3a/1a4, CBA3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPEAMU.

3HAKOMHTBCS C MATEMAaTUYECKUM OKUJIAaHUEM
U JUCIIEPCUEN HEKOTOPBIX pacIpeielIeHul, B
TOM YHCJIE PACTIPEIEIICHUS CITy4aliHON
BEJIMYHUHBI «UHCIOYCIIEXOB» B CEPUU
ncnbITaHui bepHymm.

http://window
.edu.ru

https://resh.ed
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https://uchebn
ik.mos.ru

O06o06mieHue,
KOHTpOJIb (10)

[IpeacraBnenue 1aHHbBIX.
OmmcarensHas CTaTUCTHKA.
BepostHOCTE ciiydaitHOTO
COOBITHS. DIEMEHTEI

IToBTOPATH NU3YYEHHOE U BBICTPAMBATH
CHCTEMY

3HAHUH.

Pemars 3agaumn Ha IpeACTaBICHHUE U

http://window
.edu.ru

https://resh.ed
u.ru

MOTHBALUIO
00y4Jaromuxcs;
BKJIFOYCHHUE B YPOK
UTPOBBIX MPOIIEAYP C
HEJIBI0 MTOIePKAHUS
MOTHBALUN
oOydJaronuxcs K
MOJYYEHHIO 3HAHUM,
HaJIQKUBAHUIO
MIO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIECHUH B KJ1acce;
WHULIUUPOBAHUE U
MOJIIEPIKKA
HCCIIEN0BATENLCKOM
JIEATEIbHOCTH
oOyJaromuxcs.
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koMmOuHatopuku. CiaydaitHbie
BEJIMYUHBI U pacipeieICHUs

ONMCAaHUEIAHHBIX.

Pemiate 3a1a4m Ha HaXOKJICHUE
BEPOATHOCTEH COOBITUH, B TOM YHCJIE B OINBITAX
C PaBHOBO3MO>KHBIMH 2JIEMEHTAPHBIMU
COOBITHSIMU,BEPOSITHOCTEH O0BEIMHEHUS U
nepecedeHus: COOBITHIA, BEIYUCIATD
BEPOATHOCTH B OIIBITAX

C CEpUsAMM CIIyYaWHBIX UCIIBITAHUN

https://uchebn
ik.mos.ru

OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME
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