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COILEPKAHUE

denepanpHas pabodas mporpaMma 1mo yaeoHomy npeamety «MartemaTrkay (6a30BbIi
ypOBeHb) (TIpenMeTHast 00acth «MaTeMaTrka u nHpopMaTHKa») (anee
COOTBETCTBEHHO — MPOrpaMma Mo MaTeMaTHKEe, MaTeMaTUKa) BKIIIOYAET
MOSICHUTEJIbHYIO 3aMUCKY, COJIepKaHue O0yUYeHUs, TTITAHUPYEMBIE PE3yJIbTaThl OCBOCHUS
MpOrpaMMbl 10 MATEMATUKE, TEMATUYECKOE IIJIAHUPOBAHHUE.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTtemaTuke Ui oOydarouuxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B mporpaMme Mo MaTeMaTHUKE YYTEHBI WJIEU U TIOJIOKEHUS
Konnenmumu pa3Butusi MaTeMaTHIECKOTO oOpa3oBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTUKHU SIBISIOTCS (PyH/IaMEHTAJIbHBIE CTPYKTYPBI HAILIETO MUpPa
— TMPOCTPAaHCTBEHHbIE (GOPMBI M KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAEMBIX B HETOCPEICTBEHHOM OIBITE, MO JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHS HAYYHBIX U MIPUKIAAHBIX UAeH). MaremMatnueckue 3HaHus 00eCeurBaroT
NOHMMAHUE NPHUHIMIIOB YCTPOWCTBA M MWCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITHE W MHTEPIPETAUUI0 COLMAIBHOM, SKOHOMHYECKOH, IOJIUTHYECKON
uH(popMaIUK, JAIOT BO3MOYKHOCTbH BBIIOJHATh PAaCUEThl U COCTABIATH AJTOPUTMBIL,
HaXOJUTh M  NPUMEHATH  (OPMYJbl, BIaAETh MNPAKTUYECKHUMH  HpUEMaMU
reOMETPUYECKUX U3MEPEHUI U MOCTPOEHUH, YNTaTh UHPOPMAIIHIO, IPEICTABICHHYIO B
BUJEe TaOIMI, auarpaMM U TIpadUKOB, >XKUTh B YCIOBUSAX HEOINPENEIEHHOCTH U
NOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4alHbIX COOBITUH.

N3yuenue maremMaTKd (POpMUPYET y OOYyHArONIMXCS MAaT€MaTUYECKH CTHIIb
MBILUICHUS], TPOSBIISIOIIMICS B ONPECIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromiuecs
OCBAaMBAIOT TaKWE€ MPUEMBI M METOAbl MBIIUICHHS, KaK HWHAYKUUS W JEIyKIIHS,
000011IeHNEe W KOHKPETU3allMsl, aHAJIU3 M CHUHTE3, KiacCUu(PUKalug U cHUCTeMaTh3alus,
abctparupoBanre U aHanorua. OOBEKThl MaTEMaTHUYECKUX YMO3AKIIOYEHHH, MpaBuiia
UX KOHCTPYUPOBAHMSI PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUsI (OPMYIUPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
CaMbIM pPa3BHMBAIOT JIOTMUECKOE MblIlUIeHHE. M3ydeHue MareMaThku oOecreurBaeT
(dbopMUpOBaHHE ANTOPUTMUYECKON KOMIOHEHTHl MBINUJICHUS M BOCHUTAaHUE YMEHUUH
JNEUCTBOBAaTh IO 3aJaHHBIM  alrOpUTMaM, COBEpPUICHCTBOBAaTb M3BECTHBIE U
KOHCTPYHpOBaTh HOBble. B mporecce pemeHus 3agady — OCHOBOM y4yeOHOM
NEeSATEIbHOCTH Ha YpOKAaX MaTEMaTUKU — pa3BUBAIOTCS TBOpYECKas W MPUKIIAJHAS
CTOPOHBI MBIIUICHHS.

OOyuenne MaTeMaTHKe Aa€T BO3MOXKHOCTh Pa3BUBaTh Y O0y4aIOUIUXCS TOUHYIO,
palMoHaNbHYI0 U MH(GOPMATHUBHYIO pe€4yb, YMEHUE OTOMpaTh Haubosee MOAXOMSIINE
S3BIKOBBIE, CHUMBOJIMYECKHE, TpauyecKkue CpeACcTBa ISl BBIPAXKEHUS CYXKIACHUN U
HaIJIATHOTO UX MPECTaBICHUS.

[Ipy m3ydyeHHHn MaTeMaTUKU OCYIIECTBISETCs oOllee 3HaKOMCTBO C METOJaMHU
NO3HAHUA JIEUCTBUTENBHOCTH, MPEJICTABICHUSIMUA O MIPEAMETE U METOJaX MaTeMaTHKH,
UX OTJIMYUM OT METOJOB JPYTHX ECTECTBEHHbIX W TYMAaHMTApHBIX HayK, 00
0COOCHHOCTSIX MPUMEHEHUSI MAaTEMATHKU JJISl PEIIEHUS] HAYYHBIX U MIPUKJIAJAHbBIX 3a/1a4.

[IpuoputeTHpIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:



dopMupOBaHHE IEHTPAIBHBIX MATEMAaTHUECKUX TMOHATHH (YHMCIO, BEIMYWHA,
reomeTpuyeckas (Qurypa, nepeMeHHasi, BEPOSTHOCThb, (DYHKIMsA), OOECIEeUMBaIOIIUX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMATUYECKOI0 00pa30BaHMs 00yUYarOIIUXCS;
NoJ/IBeICHHE 00y4aroNIMXcsl Ha IOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEMaTUKH W OKpPYXaloLIEero Mupa, NOHMMAaHUE MATEMAaTHKM KakK 4YacTH oOIen
KyJIbTYpbl YEJIOBEUECTBA; Pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyyJarouuxcsi,  IMO3HABaTEIbHOM  aKTUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YYCHUI0O MaTeMaTuku; (HOpMHUpPOBaHUE
(GYHKIIMOHATIBPHONW MaTeMaTHYECKON rPaMOTHOCTU: YMEHHUS

pacno3HaBaTh ~ NPOSABICHHS  MaTeMaTUYeCKHX  MOHATHHA, OOBEKTOB U
3aKOHOMEpPHOCTEW B PEAJIbHBIX JKW3HEHHBIX CHUTYallUSIX M MPU HU3YYEHHUH JPYTUX
y4€OHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POpMYIMPOBATH
UX Ha A3bIKE MATEMATHKd U CO3/1aBaTh MAaTE€MAaTUYECKHE MOJENIU, IPUMEHSThH
OCBOCHHBI MAaT€MAaTUYECKHI ammapar Uisi peleHUsT MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHNUBATH ITOJTYyYEHHBIE PE3YJIbTaThI.

OCHOBHBIE JIMHUM COAEpP)KaHMs IPOrpamMMbl IO MareMaTthke B 5-9 kiaccax:
«YUucna v BbIUUCIEHU», «ANredpa» («Aredpandeckue BBIPAKEHUSD, «YPABHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («['eomerpuueckue Qurypsl U Hx
cBOMCTBa», «/3MepeHne reoOMEeTpUUECKUX BEIUYUH»), «BEpOsSTHOCTh U CTATHCTHKAY.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlielbHO, KaXAass B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHAa OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aUMOJICHCTBUMU.

Copep:xaHue nporpamMmsbl 0 MaTeMaTUKe, pacnpeesiéHHOE TI0 rojiaM 00y4yeHus,
CTPYKTYpUPOBAHO TAaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, HPUHLUIHUAIBHBIM
BOllpocaM  oOywaromuecss  oOpalllaiucb  HEOJHOKPATHO, 4YTOObI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMHU OCYULIECTBIISUIOCH IOCIEAOBATENIbHO U
NOCTyNaTeNbHO, C COOJIOJCHUEM TMpPUHIUIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MAaTE€MaTUYECKHX NPEJCTABIECHUNA OOyYaroIInXcs,
pacuupss u yriryossis e€, oopa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemartuka sIBIsSIETCS 00s13aTEIbHBIM Y4EOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanusi. B 5-9 knaccax maremaTuka
TPaJMIIMOHHO M3Yy4YaeTcs B paMKaxX CIEQYIOIIMX Y4eOHBIX KypcoB: B 5—6 kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTHKU U Teopuu BeposiTHOcTei) u «l'eometpusi». IIporpammMoii 1o MaremaTuke
BBOJMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc « BeposSTHOCTh M CTaTUCTHKA.

OO6miee YuciIo 4acoB, PEKOMEHJAOBAHHBIX [IJIsI M3YYEHHS MaTeMaTHuKu (0a30BBIid
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00Iero oopazoBanus, — 952 yaca: B 5 kimacce — 170
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yacoB (5 yacoB B HeJel0), B 6 kinacce — 170 gacoB (5 yacoB B HEAEI0), B 7 Kiacce —
204 gaca (6 gacoB B Hefem0), B 8 kiacce — 204 Jaca (6 yacoB B HeJelN0), B 9 Kjiacce —
238 gacoB (7 yacoB B Hepemo (*)).

(*) Ha mepexOoAHBIN MEPHO/T



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMAA

M3yuenue MaTeMaTUKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIIPABICHO
Ha JIOCTIDKEHHE OOYYAIONUMHCS JIMYHOCTHBIX, METANpPEJAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YI€OHOTO MTPEAMETA.

JIMYHOCTHBIE PE3YJIbTATDBI
JInyHOCTHBIE  pe3yabTaTbl  OCBOCHHMS  NPOrpaMMbl IO  MAaTEMAaTHKE

XapaKTEepU3YyIOTCS:
1) naTpuoTHYECKOEe BOCITUTAHME:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSLIEMY POCCHMCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCHUUCKUX MAaTEMaTHKOB U POCCUHCKON
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3THX JOCTMKEHUN B JPYrMX HayKax U
IPUKIAJHBIX cepax;

2) TPa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEM TIpaXkJIaHWHA U pealu3alud ero
npas,

MPEACTABICHUEM O MAaTEMATHYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3TUUHBIX
CTPYKTYp, SABJICHUHN, IPOIEAYP IPAKIAHCKOT0 00IIECTBA (HapuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXIEHUIO ASTHUYECKUX NpOO0JIeM, CBA3aHHBIX C TMPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-ITHYECKUX
IPUHIUIIOB B ICSITEIIBHOCTH YUYEHOTO;

3) Tpy/10BO€E BOCIMTAHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE€ B PEIICHHM NPAKTUYECKUX  3a]ay
MaTE€MaTU4YeCKOM  HANpPaBIEHHOCTH, OCO3HAHMEM BAaXXHOCTH  MAaTe€MaTU4YECKOIo
o0pa3oBaHMsl Ha NPOTHKEHUM BCEH KU3HU 7 YCHEMIHOW MNpogecCHOHaNbHON
NESTENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U
NOCTPOCHUEM WHIUBUAYATbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCTIMTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAIIBHOMY W 3CTETHMYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEIICHUHN, pacCyKIACHHUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO NMO3HAHMS

OpUEHTalUMel B JIEITEIIbBHOCTA HA COBPEMEHHYI0 CHUCTEMY  HAy4YHBIX
NpPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS 4YENOBEKa, MPHUPOABI U
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oOmecTBa, TMOHMMAaHMEM MaTEMaTUYECKOW Haykhm Kak cdepbl dYelnoBeuecKon
NEATEeIIbHOCTH, A3TanoB €€ pa3BUTUS W 3HAYMMOCTH Ui Pa3BUTUS I[UBUJIU3AIUH,
OBJIQJICHUEM $SI3BIKOM MAaTEMaTUKH W MaTEeMaTHYEeCKON KyJIbTypOH Kak CpelCTBOM
MO3HAHUA MHUpa, OBJAQJCHUEM [MPOCTEUIIMMU HABBIKAMU  HCCIEI0BATEIHCKON
NEATEIIbHOCTH;
6) dpuznueckoe BOCIIMTAHUE, ¢dopMmupoBanue KYJbTYPbI
310POBbSl M SMOLHMOHAJIBLHOIO 0JIATONOJYYMS

TOTOBHOCTBIO TPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0POBbsI, BEACHUS 3J0POBOT0 00pa3a »u3HU (310pOBOE NMUTaHUE, cOaTaHCUPOBAHHBIN
peXUM  3aHSATUH W OTAbIXa,  peryispHas  (u3dyeckas  aKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(JIEKCUU, MPU3HAHUEM CBOETO IpaBa Ha OMIUOKY U
TaKoOT0 € IpaBa Jpyroro 4ejaoBeKa;

7) ’KOJOTHYECKOe BOCTIMTAHNE:

OpUEHTalMEN HAa IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JIJIS1 pEIIeHU 3a1a

B 00JIaCTU COXPAHHOCTH OKpY’KaIoIIeW cpejbl, TJIaHUPOBAHHS TOCTYIKOB H
OIIEHKM HWX BO3MOXHBIX TIOCJIEACTBUN I OKpPYXKaOUIEH Cpelbl, OCO3HAHHEM
100aIbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIEM U MyTEeHW X pelieHus;

8) amanTanMs K W3MEHSIIOIIMMCS YCJIOBHSIM CONMAJIBHOW W NPHUPOTHON
CpeAbl: TOTOBHOCTHIO K JIEUCTBUSAM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO0 AEATEeIbHOCTb, B TOM 4YHUCIE
YMEHUE YUYUThCA y APYTUX JIIOAeH, MpuoOpeTaTh B COBMECTHOU AEATEIBHOCTH HOBBIE
3HaHUWS, HABBIKU W KOMIETCHIIMM U3 OIbITa JPYTUX; HEOOXOAUMOCTHIO B
dbopMHpOBaHUY HOBBIX 3HAHUH, B TOM YHUCie POpMyIUpPOBATH

WJIeH, TIOHATHS, TUMOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM 4YHUCJE paHee He
U3BECTHBIX, OCO3HABaTh JACQUIMUTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE pPa3BUTHE; CIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CUTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO

CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUM KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMBbIC
pemieHuss W JedcTBUsS, (QOPMyIMpoOBaTh W OLECHMBATH PUCKH U TMOCIEICTBUS,
(GhopMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI
B pesynbrare ocBOoeHUSI MpPOTpaMMbl [0 MaTeMaTUKE HAa YPOBHE OCHOBHOIO

obmiero oOpazoBanus y oOydaromierocss OyayT cQopMHUpOBaHBI MeETANPEIMETHBIC
PE3yNIbTaThl, XapaKTePU3YIOIIMECs OBJAJICHHEM YHHBEPCAIbLHBIMH IT0O3HABATEIBHBIMU
JICHCTBUSMH, YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH  JICHCTBUSAMU u
YHHUBEPCAILHBIMU PETYJISTUBHBIMU JACHCTBUSMHU.



ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornueckue 1eicTBUA:

BBISIBIATH M XapaKTE€PU30BATh CYUIECTBEHHbBIE NPHU3HAKKM MaTEMaTUYECKUX
O0OBEKTOB, MOHATHI, OTHOLIEHUA MEXAy MOHATUSAMHU, (OPMYJIUPOBATH OINpEACICHUS
NOHSATUN, YCTAHABIMBATh CYUIECTBEHHBIM NpPHU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
0000IIIeHNsT W CpaBHEHUS, KPUTEPUHU TMPOBOJMMOTO aHANIM3a; BOCIHPHUHUMATH,
dbopMynupoBaTh U IPe0OPA3OBHIBATH CYK/ICHHUS: YTBEPIUTEIIbHbIC

U OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M OOLIUE, YCIOBHBIC; BBISBIATH
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH, B3aMOCBSI3U U NMPOTUBOpEUUs: B (pakTax, TaHHBIX,
HAOMIOACHUSAX W YTBEPXKICHHUSX, MpearaTb KpUTEpUU JUISL  BBISIBJICHUSA
3aKOHOMEpPHOCTE W MPOTUBOPEUYMH; J€JaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX

YMO3aKJIIOUEeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTMH; pa30upaTh JOKa3aTeNbCTBA

MaTE€MaTUYECKHUX YTBEPKIECHUHN (TIpsIMbIE U

OT TPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECJOXKHBIE OKa3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTyMEHTALIMIO, IMPUBOJAUTH NPUMEPHl U
KOHTPIIPUMEPBI, O0OOCHOBBIBATH COOCTBEHHBIE pPAacCyKJIEHHUS; BbIOMpaTh CIOCOO
peuieHust yueOHoM 3a1a4u (CpaBHUBATH HECKOJIBKO BApUAHTOB

pelieHus, BbIOMpATh HaumOoJiee MOAXOMAUIMIA € YYETOM CaMOCTOSITENIbHO

BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBnle ucciiegoBareLCKue 1eMCTBUSA:

UCIOJb30BaTh BOMPOCHl KaK MCCIEAOBAaTEIbCKUN HWHCTPYMEHT MO3HAHUS,
bopMyIMpOBaTh BOMIPOCH], PUKCUPYIOIINE MPOTHBOPEUNE, MPOOJIeMy, CAMOCTOSTEIHHO
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBaATH TMIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIINIO, MHEHHUE; TPOBOAMTH 0 CAMOCTOATEIIFHO COCTAaBICHHOMY TUIaHY HECJIOKHBIN
HKCIEPHUMEHT,

HEOOJIbIIOE MCCIIEIOBAHNUE 0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOIo
00beKTa, 3aBUCUMOCTE OOBEKTOB MEXKIY COOOH; CaMOCTOSTENBHO (POPMYIHPOBATH
00001IIeHNsT U BBIBOJBI 1O pe3ysbTaTaM MPOBEAEHHOTO HAOIIOACHMS, MCCISIOBaHUS,
OLICHHMBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB M 000OIIEHUI;
IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaumeii:

BBIABIIAAITH  HEJOCTATOYHOCTH U N30BITOYHOCTh
uH(popmaruu, JTAHHBIX, HEOOXOUMBIX JIJISl PEIICHUS
3aJ1a4u;



BBIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh popmy npeacTaBiaeHUss HHGOPMAIIMU U WILTIOCTPUPOBATH pelIacMble
3aJa4M CXeMaMH, JruarpaMmmMamMu, MHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAIEKHOCTh HHPOPMAIMH [0 KPUTEPUIM, MPEIJIOKEHHBIM YUUTEIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIEHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeCTBHSA:

BOCIIPUHUMATH U (OPMYJIMPOBATH CY>KJIC€HUSI B COOTBETCTBUHM C YCIOBUSIMU U

LEeJIsIMU OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEIICHHsS 3aJauH,
KOMMEHTHPOBATh MOJYUYEHHBIM pe3ynbTar; B X0A€ OOCYKIEHHs 3aJaBaTh BOIPOCHI 11O
CYLIECTBY OOCYX/JaeMON TeMbl, IPOOJIEMBbl, pelIaeMoil 3adauu, BbICKa3bIBaTh HJIEH,
HalleJICHHbIE Ha TTOMCK PELIEHUS], CONIOCTABIIATh CBOM CYXKJIEHUS C CYKJACHUSIMU IPYTUX
YYaCTHHKOB JWanora, OOHapy»XMBaTh pa3lIMuuMe U CXOJICTBO IMO3MIIMHA, B KOPPEKTHOU
dopMe (GopMyIUpOBaTh Pa3HOIIACHUS, CBOM BO3PAXKEHMSI; NMPEACTABIATh PE3YJIbTaThl
pelIeHus 3a/1aui, SKCIEpUMEHTA, UCCIIEI0BaHus, IPOEKTa, CAMOCTOSITENIbHO BBIOUPATH
dbopmaT BBICTYIUICHUSI C Y4ETOM 3ajay Mpe3eHTAlU W OCOOCHHOCTEW ayauTOpuH;
NOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHINBUIyaIbHOW PabOTHI

IpU pelIeHUH y4eOHBIX MaTeMaTHUECKUX 3aJad; HPUHHUMATh Lelb COBMECTHOM
JeSTeIbHOCTH, TUIAaHUPOBATh OPraHU3AlMI0 COBMECTHOW paboOThl, pacHpenessaTh BUIbI
paboT, AO0roBapUBAThCs, 0OCYKAATh MPOIIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJIEH; y4aCTBOBATh B IPYMNOBBIX (opMax paboThl (00CyxkAeHUsI, OOMEH
MHEHUSIMH, MO3TOBbl€ WITYpMbl U JIPYTH€), BBIIOJHATH CBOIO 4YacTb padOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBUS C IPYTMMHU 4YJ€HAMU KOMAHJbI, OLIEHUBATh KaueCTBO
CBOEro BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM y4YaCTHHUKAMU
B3aUMOJICHCTBUA.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBUSA

Camoopranmsanms:

CaMOCTOSATENILHO COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4u (MU €T0 YacTh),

BBIOMPATh CIOCOO pelieHus ¢ y4€TOM HMEIONIUXCS PEeCypcoB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAapUAHTHI PEIICHUN C y4ETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIecca U pe3ybTaTa



pelIeHnsT MaTEMATUYECKOM 3aJaud; IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH IPU PELICHHUH 337a4¥, BHOCUTH KOPPEKTUBBI B JCATEIBHOCTH HA OCHOBE
HOBBIX OOCTOSITENICTB, HAaWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OLIEHUBATh
COOTBETCTBHE PE3yJIbTaTa AEATECIBHOCTH ITIOCTABICHHOM LIEJIU U

YCIOBHSIM, OOBSCHATh MPUYMHBI JOCTHKEHUS WM HEIOCTH)KEHHUS LEJH,
HAXOJHTh OIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

IIpenMeTHbIe pe3ysbTaThl OCBOCHUS MPOIPAMMBI 10 MATEMATUKE MPEACTABIICHBI
no rojaM oOOydeHHUs B CIEIYIOIIMX pa3Jesiax IporpaMMbl B paMKaxX OTAEIbHBIX
yueOHBIX KypcoB: B 5—6 kiaccax — kypca «MatemaTtuka», B 7-9 Kilaccax — KypcoB
«Anredpay,

«I"'eomeTtpust», «BepOATHOCTb U CTATUCTUKAY.
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PABOYASA INPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6
KIACCAX

MNOACHUTEJIBbHAS 3AIINCKA

[TpuoputeTHBIME LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—6 Kilaccax sIBISIOTCA:

ponoJDKeHne (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATHHA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), OOECHeUMBAIOIIUX TMPEEMCTBEHHOCTh U
NEPCIEKTUBHOCT, ~ MaTEeMaTHYECKOro  oOpa3oBaHHs  OOy4aloUIUMXCs;  pa3BUTHE
UHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW OOydaromuxcs, MO3HAaBaTEIbHON
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, HMHTEpeca K U3YyUYECHUI0O MaTeMaTHKH;
HOJIBE/IEHNE 00YYaIOIUXCs Ha TOCTYITHOM JUISl HUX YPOBHE K OCO3HAHUIO

B3aMMOCBSI3M  MaTeMaTHKA W OKPYXKalollero  Mupa;  (OpMUPOBaHHE
(YHKIIMOHAJIBHOW  MAaT€MaTU4YeCKOM  TpaMOTHOCTH:  YMEHHS  pacro3HaBaTh
MaTeMaTHUECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYAIHsIX, TPUMEHSTh OCBOCHHBIE
YMEHHsI JJI1 pEHICHHUs MPAKTUKO-OPMEHTHUPOBAHHBIX 3a/ad, HMHTEPIPETUPOBATDH
NOJTy4YEHHBIE PE3YJIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYALIUH.

OcHOBHbIE JIMHUM COJEp’KaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apumeTnyeckas U reoMeTpuuecKasi, KOTOpble Pa3BUBAIOTCS MapajuIeTbHO, KaXIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJHA OT APYrou, a B
TECHOM KOHTaKkTe€ M B3auMojJeicTBuUM. Takxke B Kypce MaTeMaTHKUd HPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

Wzydenne apudmMerndeckoro maTepuaia HAYMHAETCS CO CHUCTEeMaTH3alluu |
Pa3BUTHA 3HAHMI O HATYPAJTBHBIX YHCIIAX, MOJYYCHHBIX HAa yPOBHE HaUaJIbHOTO OOIIEro
oOpazoBanus. IIpy 53TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUW  COUETAeTCsl C  Pa3BUTUEM
BBIUMCIUTEIFHON KYyJNbTYpbl, B YacCTHOCTH C OOy4YeHHEM MPOCTEHIINM TpuéMam
NPUKUAKH W OICHKM pPEe3yJNbTaTOB BHIYMCICHUH. l3ydeHne HaTypaidbHBIX YHCEN
npoAopKaeTcs B 6  Kiacce 3HAKOMCTBOM C HAYaJbHBIMU TMOHSTUSAMH TEOPUU
JEITUMOCTH.

Havano n3yueHus: 0OOBIKHOBEHHBIX U JACCATUYHBIX APOOEH OTHECEHO K 5 Kiaccy.
DTO0 WepBBIN ATalm B OCBOCHUU APOOEH, KOTAa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, TOHATUAMH TeMbl. [Ipu 3ToM paccMoTpeHre 0ObIKHOBEHHBIX ApOOei B MOJIHOM
00BEME MpEeANIeCTBYET U3YUCHHIO JIECATUUYHBIX IpOo0ei, YTO 11e1ec000pa3Ho ¢ TOUYKHU
3peHUsl JTIOTHKHU M3JI0KESHHsI YMCIOBOM JIMHUH, KOTJa MpaBuja IeUCTBUN C AECATUYHBIMU
JIpOOsIMI MOXKXHO 000CHOBATH YK€ M3BECTHBIMHU QJITOPUTMAMH BBITIOJIHEHUS JCHCTBHIA C
OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JPOOSMHU  PACHIMPUT

BO3MOXHOCTH OJIs1 ITOHHMMaHUA O6y‘-IaIOI]_[I/IMI/IC$I IMPUKIIAAHOTIO TMMPHUMCHCHUSA HOBOM
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3alliCU TPU U3YYECHUHU APYTUX MPEIMETOB U MPH MPaKTUYECKOM ucmoiib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM dTall B  M3YyYEHUH  JpoOeil, Tae MpPOUCXOIUT
COBEPIIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus ApoOeii, 0CBOCHNE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHWKH BBIYMCICHHWA, B TOM YHCIIE
3HAYCHUN BBIPAKECHUN, COJIEPXKAIIUX M OOBIKHOBEHHBIC, U JECATHYHBIC ApoOHu,
YCTaHOBJICHHE CBSI3€i MEXIy HUMH, PACCMOTPEHHE MPUEMOB pEeIIeHHs 3a7a4 Ha ApoOu.
B Hagase 6 kiacca mMpoOMCXOAUT 3HAKOMCTBO C MOHITHEM IPOIICHTA.

OCOOEHHOCTBIO M3YYEHUS TOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCEI SIBISETCS
TO, YTO OHH TaK)K€ MOTYT pacCMaTpMBAaThCS B HECKOJIBbKO ATarnoB. B 6 kiacce B Havane
u3ydeHus TeMbl «llomokuTenpHBIE M OTpHIIATEIbHBIC YHCIA» BBIACIACTCA MOATEMA
«llenple uyucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULIATEIbHBIMU YHCIAMU U
JNEHUCTBUSMH C MOJOXKHUTEIbHBIMA U OTPULIATEIbHBIMU YHCIAMH IPOUCXOUT HA OCHOBE
COJIEP)KaTENbHOTO TMOAX0Aa. OTO TMO3BOJSET Ha JOCTYITHOM YpPOBHE IO3HAKOMHUTH
00y4Jaromuxcsi MPaKTHUYECKH CO BCEMU OCHOBHBIMU MOHSITHSIMH TEMBI, B TOM YHCIIE U C
OpaBWJIaMU 3HAKOB  TPU BBINOJHEHUH apuPMeTHUecKux JedcTBuil. M3ydeHue
palMOHAaIbHBIX YMCEN HAa ’TOM HE 3aKOHYMTCS, a OyAeT MPOJOJKEHO B Kypce ainreopsl 7
KJacca.

[Ipn o0yueHuMH pemeHu0 TEKCTOBBIX 3aJady B 5—0 KjaccaXx HCHOJIb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BHIUUCIUTENBHBIX HaBBIKOB B 5—6
KJlaccaX pPacCMaTpUBAIOTCS TEKCTOBBIE 3aJaud CIEAYIOIIMX BHUAOB: 33Jaud  Ha
JIBUKCHHE, HA YaCTH, HA TIOKYIIKH, Ha paboTy W MPOU3BOIUTEILHOCTh, Ha MIPOLIEHTHI, Ha
oTHoIIeHUs u mponopiuu. OOydaronuecss 3HAKOMSTCS ¢ TMpuéMaMu pelIeHus 3aaa4y
nepebopoM  BO3MOXKHBIX  BAapWaHTOB, ywarcs pabotaTh ¢  uHPOpPMAIHEH,
MIPE/ICTaBICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B mporpamme yuebHoro kypca «MaTemaTHKay MperycMOTPeHO (OpMUPOBAHNE
MPOMNEACBTHUECKUX alreOpandecknx MpeCcTaBiIeHnd. bykBa Kak CHMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEeMaTHMYECKOIO0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CHMBOJHMKAa INHPOKO HCIOJB3YETCS MPEXAE BCEro IS 3amucH OOIMX
YTBEpXKACHUA W  TpeajokeHui, GopMmyn, B YaCTHOCTH JJS  BBIYUCIICHUS
TreOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTHUTEIIS» YUCIA.

B mporpamme yuebHOro kypca «MaremaTuka» IMpeAcTaBieHa HarjsaHas
reoMeTpus, HampaBleHHas Ha pa3BUTHE OOpPa3HOTO MEBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUs, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tall B M3yYECHUH T€OMETPUH,
KOTOPBIA OCYIIECTBIISICTCS HAa HArJIIHO-IPAKTUYECKOM YpOBHE, OMNHMpAETCs  Ha
HarjasgHo-oOpa3Hoe  MbIIUIeHHE  oOydaromuxcs.  bonpmias  ponb  OTBOAWTCS
MPAKTHYECKOHN JeSTeNbHOCTH, OTBITY, SKCTIEPUMEHTY, MOoAenupoBannto. O0yuaronuecs
3HAKOMSTCS C T€OMETPUYECKUMHU (pUrypaMu Ha IUJIOCKOCTH M B MPOCTPAHCTBE, C HMX
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MPOCTCUINTUMU  KOHPUTYpaAIUsIMH, ydaTcsi wu300pakaTh WX Ha HEIWHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpUBaIOT UX MPOCTEHIINE CBOMCTBA. B mporiecce n3yueHus
HaIJISIHOM T€OMETPUM 3HAHUs, MOJIyYeHHbIe O0y4arouMMHUCS HAa YPOBHE HAYaJIbHOTO
o011ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CormacHo ywyeOHOMY IUIaHy B 5—6 Kiaccax H3y4daeTcs WHTETPUPOBAHHBIN
npeamer «MaTtemarukay, KOTOPBIH BKJIIOYAaeT apuPMETHUYECKUH MaTtepuan u
HaIJISJIHYIO TEOMETPHIO, & TaKKe MPOIEIEBTUYECKUE CBEICHUS U3 alreOphl, SJIEMEHThI
JIOTUKH U Hayasa OMUCaTeIbHON CTaTUCTUKHU.

OOmiee 9KMCIIO YacoB, PEKOMEHIIOBAHHBIX I W3Y4YeHHS Marematuku, — 340
yacoB: B 5 kmacce — 170 gacoB (5 yacoB B Hefento), B 6 kiacce — 170 gacoB (5 4acoB B
HEJISIIO).

COILEPKXAHUE OBYUYEHUA

S KIIACC

HarypaJjibHble 4ncIa U HYJIb

Harypansnoe wuyucno. Psng nHarypanbabix uucen. Yucnmo 0. W3oOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HAa KOOPJIUHATHOM (YUCIIOBOM) MPSMOA.

[lo3unmonHas cucrema cuuciaeHus. Pumckas Hymepanuss Kak IpuMep
HEIO3ULMOHHON CUCTEMBI CUUCiIeHus. [lecaTuuHas cucteMa CUUCIICHMUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPaBHEHHE HATYpaJIbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHUs1. OKpyTieHUE HATYPATbHBIX YUCEN.

CiioxeHne HaTypaJIbHBIX YHCEN, CBOMCTBO HYJISI IPU CIOKEHUHU. BriunTaHue kak
NercTBrUe, 00paTHOE CIOKEHHUIO. Y MHOXKEHHE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CAVHMIIBI TIPU YMHOXKEHUH. JlemeHue Kak JedcTBHe, 0OpaTHOE YMHOXKEHHIO.
KomnoHeHThl nelicTBUM, CBSI3b MeXy HUMU. [IpoBepka pesynbrata apupMeTuueckoro
nevictBus. IlepeMecTuTeNlbHOE M COYETATENILHOE CBOMCTBA (3aKOHBI) CIOXEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanne OykB Ui 0003HAYEHHs] HEM3BECTHOIO KOMIIOHEHTa U 3aIliCH
CBOMCTB apu(METUUECKUX JCHCTBUIA.

JlenuTenu 1 KpaTHBIE YKCIIA, pa30KEHUE HA MHOKUTENHN. [IpocThie n cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJdbHBIM MOKAa3aTeJIeM. 3alluCh YKCia B BUJIE CYMMBI Pa3psIHbIX
CJaracMpblIXx.

HucnoBoe BelpakeHHe. BplunciieHue 3HaUYEHU YUCIIOBBIX BBIPAXKEHUM, OPSAIOK
BBINIOJIHEHUS JACUCTBUU. VICMONBb30BaHME NpPU BBIYUCICHUAX NEPEMECTUTEIBHOTO H
COYETAaTEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXEHHS, PACHPEAEIUTEIBHOIO

CBOMCTBA YMHOKCHHAL.
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JApodu
[IpeacraBnenne o qpodu Kak crocode 3amucu 9acTu BeananHbl. OOBIKHOBEHHBIS

npobu. IlpaBunpHbie M HempaBWiIbHbIE Apodu. CMmernaHHas ApoOb, MpeICTaBICHUE
CMEIIaHHOW JpoOu B BHUJI€ HEMPaBUILHOW JpOOU U BBIJCICHHUE LEIONW YacTH YUCiIa U3
HEeMpaBWIbHOW Jpoou. M3o0pakenue gpoOei ToOYKaMHd Ha YHCIOBOM MPSIMONA.
OcHoBHOe cBoiicTBO npobu. Cokpamienue apobeit. IlpuBenenue npoOu K HOBOMY
3HameHareno. CpaBHeHUE APOOEH.

CnoxxeHre ¥ BBIUMTAHHE JpoOed. YMHOXKEHHEe U JleJieHue Apooeid,
B3anMHOOOpaTHbIE 1poOu. HaxokaeHne 4acT eaoro U 1eioro mo ero 4YacTu.

Jlecatuunas 3amuck JpoOeit. IlpencraBieHuwe AecATUYHOM JpoOM B BUIEL
0ObIKHOBeHHOU. M300paxeHue NeCATUYHBIX JpoOel TOYKaMH Ha YHUCIOBOW MPSIMOM.
CpaBHEHHE JECATUUHBIX APOOEH.

Apudmernueckre I1eUCTBUS € JECATUUHBIMU IpoOsMu. OKpYyTriIeHUE AECATUUHBIX
Tpo0eii.

Pemienne TeKCTOBBIX 32124

Pemenuie TeKCTOBBIX 3a/1ay apu(PMETHUECKUM crocoboM. PemeHue jgormdeckux
3ana4. Pemenue 3amau nmepeOopoM BceX BO3MOXKHBIX BapuaHTOB. Vcronb3oBaHue npu
penieHnu 3a1a4 TaOIUI] U CXEM.

Pemienne 3amad, coaep)KalMx 3aBUCHUMOCTH, CBS3bIBAIOLIME BEIWYUHBI:
CKOpOCTb, BpeMs, PacCTOsIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTh. ENVMHUIIBI U3MEpEHHUS:
Macchl, 00bEMa, LEHbI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXIY €IWHULIAMU
U3MEPEHUS KaXKA0W BEJTUUYNHBI.

Perienrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.
[TpencraBieHue JaHHBIX B BUJIE TAOJIUL], CTOJIOUATHIX AUATPAMM.

Harasimnas reomerpust

Harnsanele npeacTtaBieHus o purypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, YroJi, JJOMaHas, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpsii,
TYIION ¥ Pa3BEPHYTHIN YTJIBL.

JInuHa oTpe3Ka, METPUYECKUE EIWHULIBI JIUHBL. [[nuMHaA JIOMaHOW, NEepUMeETp
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IOMOILBIO TPAHCIIOPTUPA.

Harnsguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK,
NpSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIbHUK, O PAaBEHCTBE (PUTYP.

N3obpaxxenne ¢uryp, B TOM uuclie Ha Kierdyarod Oymare. IlocTtpoeHue
KOH(pUrypauuii u3 yacted NpsIMOW, OKPY>KHOCTH HAa HEJIMHOBAHHOW M KJIIETYATOU
Oymare.

Hcnons30BaHre CBOMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.
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[Inomanes OPAMOYroJIbHUKA W  MHOTIOYTOJBHUKOB, COCTaBJIEHHBIX u3
OpSIMOYTOJIBHUKOB, B TOM uucie (uryp, u300paXEHHBIX Ha KJIET4aTol Oymare.
EnuHunb! u3mepenus mionaiu.

Harnsguele npenacTaBieHHs O MPOCTPAHCTBEHHBIX (DUrypax: MPsIMOYTOJIbHBIN
napasuienenunes, Ky0, MHOrorpaHHukd. M300paxeHne mpocTeHIux MHOTOIPaHHUKOB.
Pa3Béprku kyOa u napamnenenunena. Cosganue Mojeneii MHOrOrpaHHUKOB (U3 Oymary,
IPOBOJIOKM, IUJIACTWIMHA M JApyrux wmarepuanoB). OOBEM  MPSIMOYTOJIBHOIO
napajuienenunena, kyoa. Enunuiel nsmepenus oobéma.

6 KJIACC

HarypaJjbHble yucia

Apudmernueckue JEWCTBUS C MHOTO3HAYHBIMU HAaTypajJbHBIMU YHCJIAMHU.
YucrioBble BbIpaKEHUs, MOPSIOK JEWCTBHUM, UCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU BBIYKCICHUSIX TIEPEMECTUTEIIBHOTO W COYETAaTEIbHOTO CBOWCTB CIOXEHUS H
YMHOXEHHUSI, PaCIpEACIUTEIbHOIO CBOMCTBA YMHOKEHUS. OKpYrieHHE HaTypaJbHBIX
quced.

JlenuTenu W KpaTHbIE 4ucCla, HauOOJBIIUN OONIMN NeNUTEeNh W HaWMEHbIIEe
oOuiee kpatHoe. JleTuMOCTh CyMMBI U IPOU3BEIEHUS. JleJIeHHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHas: ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE JpoOeil.
CpaBHeHue W ynopsiiourMBaHue apoOeil. PemieHue 3agad Ha HaXOXKIEHHUE YacTH OT
HEeJOro M 1Lejaoro mno ero vacTu. JIpoOHoe YMciao Kak pe3ynbTar JAesIeHUs.
[IpencraBnenne necITUUHON APOOM B BHJIE OOBIKHOBEHHOW IpoOM M BO3MOXKHOCTH
NpeACTaBICHUs] OOBIKHOBEHHOW ApoOM B BHJE AecITHYHOM. [lecsaThuHbie ApoOM U
MeTpUYecKasi cucreMa Mep. ApupMeTHyecKue NEeUCTBHUS M YHMCIOBbIE BBIPAXKEHHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHomenune. [lenenne B JaHHOM OTHOWeHMH. Macmrald, nponopIus.
[IprumeHeHune mponopUri NpU PELLICHUN 3a1a4.

[Tonarue mporneHTa. BriunciieHre MpOIEHTa OT BEJIWYMHBI M BEJIMYMHBI 1O €€
MPOIICHTY. BpIpakeHue MPOIEHTOB ACCATUYHBIMU ApoOsimu. Pemenue 3agad  Ha
MPOIIEHTHI. BeIpakeHre OTHOILICHUS BEJIMYUH B MPOLIEHTAX.

HonoxuTeNbHBbIE U OTPUIIATEIbHBIE YHCIA

[TonoxurenbHble W OTpULATENbHbIE 4Yucia. Llensie yucna. Monpynbs 4yucia,
reoOMeTpUYecKasl HMHTEpIpeTanus MOyl uucia. M3o0pakeHwe dncen Ha
KOOPJIMHATHOM mpsiMoii. UncnoBsie poMexyTku. CpaBHEeHUE yucen. ApupMeTHIeCcKre
JICUCTBUS C TOJOKUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMH.
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[IpsmoyrosibHas cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, a0cicca u opauHaTa. [locTpoeHune Touek M (QUryp Ha KOOpPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BHIPaKEHUSA

[Ipumenenue OyKB JUIsl 3alMCH MAaTEMAaTUYECKHX BBIPAKECHUN M MPEIOKEHUH.
CpoiicTBa apupMeTHUecKHX JAeUCTBUN. bDyKBeHHBIE BBIPRXEHHS U  YHUCIIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMylibl MepUMETpa W IUIOMIAAA TPSIMOYTOJIbHUKA, KBajpara, oObEMa
napasuieNienumnena u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3a1a4 apu(pMeTHUYECKHM criocoOoM. PelieHne noruyeckux
3ana4. Pemenue 3ana4y nepebOpoM BCeX BOSMOMXKHBIX BApPUAHTOB.

Pemenne 3amad, conepKallMX 3aBUCUMOCTH, CBS3BIBAIOIIMX  BEJIMYUHBIL:
CKOpPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJWYECTBO, CTOMMOCTH, IPOU3BOAUTEIBHOCTD,
BpeMs, O00BEM pabOThl. EOWMHUIBI H3MEpEeHus: MacChl, CTOUMOCTH, PACCTOSHUA,
BpEMEHH, CKOPOCTU. CBA3b MEXKly €IMHUIIAMU U3MEPEHUS KaK0M BEJIMYNHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOLICHHEM, NPOINOPLHMOHAIBHOCTBIO BEJINYUH,
MPOLIEHTAMHM; PEIIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

Onenka ¥ TpUKUOKA, OKpyrieHue pesyiaprata. CocraBieHHEe OyKBEHHBIX
BBIPKEHUH 10 YCJIOBUIO 3a/1a4U.

[IpeacraBnenre AaHHBIX € MOMONIbIO Ta0muu U jauarpamm. CronOyarbie
JMarpaMMbl: YTEHUE U MOCTPOeHHE. UTeHHE KPYTOBBIX AUArpamM.

Harasinnas reomerpust

Harnsguele npencraBieHus o purypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K,
Jqyd, YroJl, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJBHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnosiokeHue AByX NPSIMBIX HA IUIOCKOCTH, MAPAJIIEIbHBIE TIPSIMBIE,
NEPHEHANKYJIApHBIE NpsiMble. V3MepeHHe pacCTOSIHHMI: MEXAy ABYMS TOYKAaMH, OT
TOYKH 10 IPSIMOM, JIJIMHA MapIIpyTa HA KBaJpaTHOU CEeTKe.

N3mepeHne U TMOCTPOEHUE VYIVIOB C IIOMOUIBIO TpaHCHopThpa. Buubl
TPEYTOJILHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOIBHBIN, TYMOYTOJBHBINA, PABHOOCIPEHHBIH,
PaBHOCTOPOHHUM. YeThIpEXYTrOJIbHUK, IIPUMEPBI YETBIPEXYTOJIbHHUKOB.
[IpsAMOYTOJIBHUK, KBAaApaT: WCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JIWAaroHajei.
N3o0paxxenne reoMerpuueckux (GUryp Ha HEJIIMHOBAaHHOW Oymare ¢ HCIOJIb30BaHUEM
IUPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kiieTdaToit Oymare.

[lepumerp MHOTOyroNMBHUKA. [lOHATHE MomaAU (UTYpPBI, €AUHUIIBI U3MEPEHUS
wiowaau. [pubnmxénnoe uaMepeHue miomand GUryp, B TOM 4Hcie Ha KBaJIpaTHOU

cetke. [IpubnmxéHHoe n3MepeHre JUIMHbI OKPYKHOCTH, IUIOIIAIA KpyTa.
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CummeTpus: LIeHTpajbHas, 0CeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsanele mpeacTaBieHHs O MPOCTPAHCTBEHHBIX (UTypax: MapalijiesieluIie],
KyO, Tpu3Ma, MNHpaMuja, KOHYC, UMIUHAp, map u cdepa. HM3o00paxkenue
IPOCTPAaHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHMKOB, IWIMHApPA U
koHyca. Co3gaHue Mojenedl MPOCTPAaHCTBEHHBIX (uryp (w3 Oymaru, HpPOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAIOB).

[lonsitue oOBEMaA, eauHUIBI U3MepeHus o0bEMa. OO0BEM MNPAMOYTOIBHOTO
napasuienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI
[IpeameTHbIE pPE3YNBTATBl OCBOCHUSI MPOTPaMMbl Y4EOHOro Kypca K KOHILY

o0yueHus B S KJacce:
Yucaa v BLIYUCJICHUSA

[loHuMaTe ¥ MpaBUIBLHO YNOTPEOJATh TEPMHUHBI, CBSI3AHHBIE C HATypaJbHBIMHU
YHC/IaMU, OOBIKHOBEHHBIMU U AECSITUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHNoOpsAOYMBATh HATYpPAJIbHBIE YUCJIA, CPABHUBATH B MPOCTEHIIINX
CiIy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIE JPOOH.

CoOTHOCUTH TOYKY Ha KOOPJUHATHOM (UMCIIOBOM) MPSMON C COOTBETCTBYIOIIUM
el YuCcIOM M M300paXkaTh HaTypajdbHBIC YMCIIA TOUKAMU Ha KOOPJAUHATHOMN (YHCIIOBOIN)
IIPSIMOM.

Boinonuate  apudMeTvyeckue JACUCTBUS € HaTypalbHbIMH YHCIIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasIX.

BrINomHATE NPOBEPKY, NPUKUKY PE3YIbTATA BEIYUCICHUIA.

OKpyTIJIsTh HaTypaJibHbIE YHCIIA.

Pemenue TekCTOBBIX 33124

Pemate TeKcTOBBIE 3aJaud apuPMETHUUYECKHMM CHOCOOOM M C MOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO 1epedopa BceX BO3MOKHBIX BApHAHTOB.

Pemate 3a1auu, coaeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsI, pACCTOSIHUE, 1IEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alKCH, CXEMbI, TaOJUIbl, 0003HAYECHUS] TIPU pPELICHUU
3a7ad4.

[Tonb30BaTbCd OCHOBHBIMM €JIMHULIAMH W3MEPEHMS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTHU, BBIPAXKATh OJHU €IMHULIBI BEJTUYUHBI Yepe3 IpyTue.

W3Bnekath, aHaIM3MpOBaTh, OLEHUWBATh HMH(POPMALIMIO, TMPEACTABICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpaMMme, WHTEPIPETHPOBATh MPECTABICHHBIE TaHHBIC,
VICIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 3a/1a4.

17



Harasignas reomerpus

[Tonmp30BaThCA TE€OMETPUUYECKMMU MOHATUSIMHU: TOYKA, OpsiMasi, OTPE30K, JIyY,
YT0JI, MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBomuTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIIMUX (GopMy
H3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3AHHYIO C YIJIAMHU: BEPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JUArOHAJb, C OKPY>KHOCTBIO: PaINYC,
JTAAMETP, LIEHTP.

N300pakaTh W3ydeHHBIE TeOMETpUUYecKkre (Urypsl Ha HEIWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U JTUHEUKHU.

Haxomute nuHBI OTPE3KOB HEMOCPEIACTBEHHBIM HW3MEPEHHUEM C TMOMOIIBIO
JUHEUKH, CTPOUTHh OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYXKHOCTh 3aJaHHOIO
panuyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YTIJIOB NMPSIMOYTOJIbHUKA, KBajpaTa IJsl UX
MIOCTPOCHMUS, BBIUYMCIICHUS TUIOLIAIN U TIEpUMETpa.

Beruucnares mepuMerp HW IUIONMIAb  KBajapaTa, NPSAMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX W3 MPSIMOYTrOJLHUKOB, B TOM uuciie (uryp, u300paxEHHBIX Ha
KJIeTYaTon Oymare.

ITonb30BaThCSI OCHOBHBIMH METPUUYECKUMHU €JAMHUIIAMHA HW3MEPEHUS JIJIMHBI,
TJIONIA M BRIpaXXaTh OJHU €IMHUIIBI BEJIMYMHBI YEpE3 JIpyTHe.

Pacno3naBaTh mapasienenunesn, Ky0, UCIOIb30BaTh TEPMUHOJOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapasuleienunesaa, Kyoa.

Beraucnare 00bE€M  Ky0a, mapauieNenuneaa I0 3aJaHHBIM  H3MEPCHHSIM,
MOJIH30BaThCS SMHUIIAMHU U3MEPEHUS 00BhEMA.

Pemate HecnoxHblE 3a7auM HAa H3MEPEHUE TE€OMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYaIUSIX.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHHS TMPOTPAMMBI Y4E€OHOTO Kypca K KOHITY
o0yueHus B 6 KJacce:
Yuciia 1 BEIYUCTICHUSA

3HaTh W TIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMM BHJIAMH YHUCEN H
crocobamMu WX 3alucH, MepPeXoJuTh (€CIU 3TO BO3MOXXHO) OT OAHOM (hOpMBI 3alucH
YHUCIIa K JPYTOu.

CpaBHHMBaTh U YNOPSAOYMBATH IIEJbIC YMCIA, OOBIKHOBEHHBIC W JECSITHYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.
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BoimonusATe, coyeTras yCTHbIE M TNHCbMEHHBIE TPUEMBI, apudMeTuyecKue
JNEUCTBUS C HATYpPAJIbHBIMH M ILIEJIBIMM YUCIAMH, OOBIKHOBEHHBIMH M JECSITUYHBIMU
IPpOOSIMU, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BBIUnCHATh 3HaYEHUS YUCIIOBBIX BBIPAKEHUM, BBINOJHATH IPUKHUIKY U OLICHKY
pe3ysbTara BBIYMCIEHUH, BBINOJHATh MPEOOPA30BAaHUS YHUCIOBBIX BBIPAKEHUN  Ha
OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUM.

COOTHOCHUTB TOUYKY Ha KOOPJAMHATHOM NPSMOM C COOTBETCTBYIOLIUM €l YUCIIOM U
n300pakaTh yKMclia TOUKaMU Ha KOOPJAMHATHOW MPsIMOW, HAXOJAUTh MOJYJIb YHCIIA.

COOTHOCUTPH TOYKHU B IPSIMOYTOJIbHON CUCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU
TOYKH.

OKpyIJIATh LeNble YUcia U JECATUUHbIE IPOOH, HAXOIUTh MPUOINKEHHS YUCEIL.

YucuaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

[lonumaTh U ynmoTpeOdsiTh TEPMUHBI, CBSI3aHHBIC C 3aIMCHhIO CTETNIEHU YHUCIA,
HaxXOJAUTh KBAaJApaT W KyO 4YKCIA, BBIYUCIATH 3HAYCHUS YHUCIIOBBIX BBIpaKEHUH,
COJIEpIKAILIUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMU JEIUMOCTH, PACKIaJbIBaTh HATYpaJbHbIC YMCIAa Ha
MPOCTHIC MHOKHUTEIH.

[Tonb30BaThCA MACIITAOOM, COCTABISATH MPOMOPLIMU U OTHOILICHHUS.

Ucnionp3oBath OyKBBI 11 0003HAUEHUS YMCEN TIPU 3aMHCH MaTEeMaTHYECKUX
BBIPOKEHUM, COCTaBIATh OYKBEHHBIC BBIpOXECHHS W (POPMYJIbl, HAXOJUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISASI HEOOXOUMBIE MOJCTAHOBKHU U MPEe0Opa30BaHMUS.
Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenneHue TeKCTOBBIX 32/1a4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemats 3agaum, CBsI3aHHBIE C OTHOILIECHHUEM, MPOMOPIMOHAIBHOCTBIO BEJIWYUH,
MPOIIEHTAMHU, PelIaTh TPU OCHOBHBIE 3a/la4l Ha JPOOU U MPOIEHTHI.

Pemiars 3amauu, copeprkaiine 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHBI: CKOPOCTD,
BpEMsl, pPAacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCThH, IPOU3BOJIUTEIBHOCTh, BpEMS,
00béMa paloOThl, HCMONB3YS apuMeTHyecKue ACUCTBUS, OIEHKY, MPUKHUIKY,
MOJIb30BAThCS SIMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJTUYHH.

CocraBnsaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUH.

W3Bnekate wHOpMaIuioo, NPEACTABICHHYI0O B TaOiWiax, Ha JIMHEWHOMH,
cToI0UaTON WM KPYTrOBOM JAMarpaMmax, MHTEpPIPETUPOBATH MPEJCTABICHHBIC JaHHEIE,
MCIIOJI30BaTh JaHHBIC TIPU PEIICHUH 3a]1a4.

[IpencraBisaTs WHPOPMALMIO ¢ IOMOIILIO TAOJMI, JUHEHHOWM M CTOJIOYATOM
Juarpamm.
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Harasignas reomerpus

[IpuBoauTh mnpuUMepsl OOBEKTOB OKPYKAIOIIETO MHUpPa, HUMEIUMX (opMmy
U3YYEHHBIX T€OMETPUUYECKUX IMIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ NOMOIIbIO HUPKYJIS, TMHEUKH, TPAHCIIOPTUPA Ha HETMHOBAHHOM U
KJIET4aTo Oymare M3y4deHHbIEC IJIOCKHE TeoMeTpudeckue (GUrypsl U KOHPHUTypaluw,
CUMMETpUYHbIE (DUTYPBHI.

[Tonb30BaThC reOMETPUUYECKMMH THOHATUSMU: PABEHCTBO (DUTYp, CUMMETpUS,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHEM: OChb CUMMETPUH, LEHTP
CUMMETPUH.

HaxoguTe BeIMYMHBI YITIOB U3MEPEHHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 3aJaHHOW BEJIWYHUHBI, IOJIB30BATHCS IPU PELICHUM 3aJay IPagyCHONM Mepou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIA U TYIION YTJIBI.

Bpaucnares  qiMHYy JIOMaHOM, IIEPUMETP MHOTOYTOJIBHHMKA, IOJIb30BAThCS
EAVHUIAMU HW3MEPEHMS JUIMHBI, BbIpaXkaThb OJHM €IUHULBI U3MEPEHHUs JUIMHBI 4Yepe3
Ipyrue.

HaxomuTe, HCnonb3ys 4epTEXKHBIE MHCTPYMEHTHI, PACCTOSHHS: MEXAY JBYMS
TOYKaMH, OT TOYKH 10 HPSIMOM, JUIMHY ITyTH HAa KBaJpPaTHOM CETKE.

Boruncnate  miomans  GUryp,  COCTaBIEHHBIX M3  MPSMOYTOJbHUKOB,
UCIOJIb30BaTh pa30ueHNe Ha MPSMOYTOJIbHUKH, HA paBHbIE (DUTYpPbI, JOCTpAaUBaHUE [0
NPSAMOYTOJIBHUKA, TOJIb30BAaThCSI OCHOBHBIMM €IWHHIIAMU HM3MEPEHUS IUIOLIAH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAAN YepE3 APYTHE.

Pacro3naBaTh Ha MoJENIsAX M M300paKEHUAX NHUPAMUIY, KOHYC, LMIUHJAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBINA Mapalyieaenumne].

Bbruucnate 00bEM NMpAMOYTOJIBHOTO Mapajuliesienuiena, Ky0a, IOoJIb30BaThCs
OCHOBHBIMM €JUHUIIAMH U3MEpeHusi 00bEMa;

Pemwlare HecnoOXXKHBIE 3aadyd Ha HAXOXKICHUE TEOMETPUYECKUX BEIUYMH B
MIPAKTUYECKNUX CUTyalUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HammenoBanune KommuaectBo | OcHoBHOE OCHOBHBIE BUJIBI JIEATEIEHOCTH O0yYaIOIIIXCS 20P
paszena 4acoB cozepxKaHue
(Temsr) Kypca
HarypanbsHbie 43 Jecsatnunas cucrema cuuciicHus. | UurTaTh, 3aIMCbIBATH, CPABHUBATH https://resh.edu.ru/subject/lesson/7719/start/31

qucia. JleiicTBus
C HaTypaJIbHBIMHU
JUCITaMH

Psin HaTypanpHBIX YHCEIL.
HarypanbeHssblii psn.

Uucno 0. HatypanbsHble yucia Ha
KOOPJIMHATHOM MpsSIMOM.
CpaBHeHue, OKpYyTIeHUE
HaTypaJIbHbIX YHCEN.
Apudmernueckre 1eHCTBHS C
HaTypaJbHBIMU YHCIIAMHU.
CBoiicTBa HyJIA IIPU CIOKEHUU U
YMHOXEHHH, CBOMCTBA €IHHULIBI
IIPU YMHOXKEHHH.
IlepemecTuTenbHOE U
COUETaTENbHOE CBOMCTBA
CJIOKEHHS U YMHOXKEHUS,
pacrnpeeuTeaIbHOe CBOMCTBO
yMHOX€EHHUs. [lenurenu u
KpaTHBIE YHCIIa, PA3JI0KEHUE
quciia Ha MHOXKUTeNU. [enenue
¢ ocraTkoM. IIpocTeie n
cocTaBHbIe uncina. [IpuzHakn
JenuMocTv Ha 2, 5, 10, 3, 9.
Crenens ¢ HaTypaJbHBIM
nokaszatesieM. UncnoBble
BBIPAXEHHUS; TOPAJOK JICHCTBHM.
Pemenne TekcTOBBIX 3a/1a4 Ha
BCE apu(PMETHUECKHE ACHCTBHS,

HaTypaJbHBIE YKCIia; MpeIaraTh U 00CyKIaTh
cnoco0bl yropsiounBanus uncen. M3o0paxaTs
KOOPAMHATHYIO NMPAMYIO, 0TMe4aTh JKcia
TOYKAaMHU Ha KOOPJUHATHOU MPSIMOM, HAXOAUTH
KOOPJMHATHI TOUKH.

HccaenoBath CBOMCTBA HATYPaJIbHOTO PAA,
yrcen 0 1 1 npu cnokeHNH U YMHOKEHUH.
Hcnoab3oBaTh NPaBUIIO OKPYIJICHUS
HaTypaJIbHBIX Yrcel. BhINOJTHATH
apudgmMeTuyecKHe 1eiicTBUS C HATYPAIbHBIMU
YHCIIaMH, BBIYUCAATH 3HAYSHHS YHUCITOBBIX
BEIp@XEHHI CO CKOOKaMu U 6€3 CKOOOK.
3anuceIBaTH IPOM3BECHIE B BUJIE CTENIEHH,
YHUTATh CTEIICHHU, HCI0JIL30BATh
TePMHUHOJIOTHIO (OCHOBAaHHE, IOKA3ATENb),
BBIYUCJISTH 3HAa4YeHUs CTerneHell. BhImoJHATh
NPUKHIKY U OLEHKY 3HaYeHUI YUCIIOBBIX
BBIPAXCHHUH, MPEAIAraTb U NPUMEHATH
NPUEMBI IPOBEPKH BBIUHMCIICHUI.
Hcnonb30BaTh NP BHIYUCICHUAX
MEPEeMECTUTENIFHOE U COYETATEIbHOE CBOMCTBA
CIIOKEHHS U YMHOKEHUS, pacTpeeTuTeIbHOe
CBOIMCTBO YMHOX€EHUS; (GOpMyIMPOBATh U

6201/
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Ha JBUXCHUEC U TOKYIIKU.

NMPUMEHSITh MPaBUJIa TPeoOpa3oBaHUS
YHCIIOBBIX BBIPAXKEHUN HA OCHOBE CBOMCTB
apupMeTnyecKkux nericteuii. MccaenoBaTh
YUCJIOBBIE 3aKOHOMEPHOCTH, BHIIBUTATH U
000CHOBBIBATH THNOTE3bI, OpMYyTUPOBATH
000011eHUS U BBIBOJBI 110 pe3yjbTaTam
MPOBEAEHHOTO HcclenoBanus. @opMyJInpoBaTh
omnpeeJeHus1 ICTUTENS U KPaTHOTO, Ha3bIBaTh
JETTUTEIIA U KpaTHBIC YMCIIa; pacno3HaBaTh
MIPOCTHIC ¥ COCTABHBIE YUCIIA; (POPMYJIHPOBATH
M IPUMEHATHh NPU3HAKM JICTUMOCTH Ha 2, 3, 5,
9, 10; npUMeHSATH AJTOPUTM Pa3JIOKECHHS
YHCJIa Ha TPOCThIE MHOXKUTEIIN;, HAXOAUTh
OCTaTKH OT JICJICHUS ¥ HETIOJIHOE YaCTHOE.
Pacno3naBaTh UCTUHHBIC U JIOKHBIC
BbICKa3bIBaHWA O HATypPaJIbHBIX YHCJIAX,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAaHUH O CBOHCTBaX HATYPaJbHBIX
yucen. KoHcTpynpoBaTh MaTeMaTH4YeCcKHe
NMPEUI0KEHUST C TTOMOIIBIO CBI30K I, I,
«ECJH. .., TO...». PelIaTh TEKCTOBLIE 33a4l
apruQMETUIECKUM CITIOCOO0M, HCMOIb30BATh
3aBMCUMOCTH MEXy BEIMINHAMU (CKOPOCTH,
BpEMsI, pacCTOSTHUE; [I€Ha, KOJIMYECTBO,
CTOMMOCTD U JIp.): aHAJTU3UPOBATH U
OCMBICJIMBATDH TEKCT 3a/1a4H,
nepedopmMyTUPOBATH YCIOBHE, H3BJIEKATH
HE0OX0oAMMBIC JaHHBIC, yCTAHABJIUBATH
3aBUCUMOCTH MEX]ly BEJIMYMHAMU, CTPOUTH
JIOTUYECKYIO LEMOYKY PACCYKICHUM.
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MoaeanpoBaTh X0 pEIICHUS 3a1a9H C
MTOMOIIIBIO PUCYHKA, CXEMBI, TaOIHIII.

I[IpuBoauThH, pa3dupaTh, OLIEHUBATH
pa3IUYHbIC PEIICHUS, 3AICH PEIICHUIA
TEKCTOBBIX 33/a4.
Kpurnuecku

OIICHUBATH HOJ'Iy‘ICHHBIﬁ

pe3ynabTaT,  OCYIIECTBJIATH  CaMOKOHTPOJIb,
MpOBEpsisi OTBET HA COOTBETCTBHE YCIIOBHIO,
HAXOAUTH OLINOKH.

Pemath 3a1auu ¢ moMoOIIBIO epedopa Beex
BO3MOJXKHBIX BAPHAHTOB.
3HaKOMUTbCA c

HCTOpHUel Ppa3BUTUSL

apuUPMETHKH

Harngnnas
FEOMETPUS.
JIuauu Ha

IJIOCKOCTH

12

Touka, npsiMasi, OTPE30K, JIy4.
Jlomanas.

N3mepeHne qIuHbI OTPE3Ka,
METPUYECKHE EIUHULIBI
u3MepeHus JUHbL. OKPY>KHOCTh
u kpyr. [IpakTudeckas pabota
y30pa u3
OKpyKHOCTEW». YToa. IlpsaMoHn,

«Toctpoenue

OCTpBIH, TYNMOH M pPa3BEPHYTHII
YTIIBL

N3mepeHue yrios.

IIpaktuueckas padbora
«ITocTpoenue yrioB»

Pacno3HaBaTh Ha yepTexax, pUCYHKax,
ONHUCBIBATH, UCIIOJIb3YsI TEPMHUHOJIOTHIO, U
H300paKaTh C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy,
YTOJI, IOMaHyl0, OKPY>KHOCTb.

Pacno3naBatb, NPUBOIUTH NpuMepbl
00BEKTOB pealbHOTO MHpa, MMEUMX (Gopmy
W3y4YEHHBIX (UTYp, ONEHWBATh WX JIMHEHHBIC
pasMepshl.

Hcnonb3oBaTh TMHENHKY U TPAHCIIOPTUP KaK
WHCTPYMEHTBI JJIs1 IIOCTPOSHUS U U3MEPEHUSI:
HU3MePATH [UIMHY OTPEe3Ka, BEIMUMHY YIJIa;
CTPOUTH OTPE30K 3alaHHOH JUIMHBI, YTOI,
3aJJaHHON BEIMYUHBI; OTKJIAABIBATH LIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTD
3alaHHoro pannyca. M3o0paxkarh
KOH(UTYpaLul reoMeTpHYECKUX Guryp u3
OTPE3KOB, OKPYKHOCTEM, UX YacTeH Ha

https://resh.edu.ru/subject/lesson/7719/start/31
6201/
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HEJIMHOBaHHOH M KJIETYaTOH OyMmare;
NpelIaraThb, ONUCHIBATH H 00CYKAATH
CIoco0bl, AJITOPUTMBI TIOCTPOCHHUSL.

PacnosnaBsarts H n3o0pakaTh Ha

HEJIMHOBAaHHOW W KJeTdyaToi Oymare MpsIMOH,

OCTpBIH, TYHOH, Ppa3BEPHYTHIN YIJIB;

CPaBHUBATD YTIIBL
BbIYMCAATH JUIMHBI OTPE3KOB, JIOMAHbIX.
[MonumaTh M HMCHOJB30BATH TPH PpPeleHUuH
3a1a4  3aBHCUMOCTH  MEXIy
METPUYECKOH CHCTEeMBI Mep; 3HAKOMHUTBCH C
HEMETPUYECKUMHU CHUCTEMaMH MeEp; BbIPAMkKATh
JUIMHY B pPa3IU4YHbIX €AWHHUIAX H3MEPECHUS.
HccaenoBats  Qurypsl W KOHUTypauuw,
UCTIONB3YS HU(PPOBBIE PECypChI

CAHUIaM

OOBIKHOBEHHBIE
npobu

48

JpoOsb.
HenpaBUIIbHbIE 1poOu. OCHOBHOE

CBOWCTBO  JIpOOH.
npobeit. CroxeHHe U BBIYUTaHUE
OOBIKHOBEHHBIX JIPOOEH.
Cwmemannast ApoOb. YMHOXKEHHE

IIpaBunbHbIE 51

CpaBHeHue

u JIEJICHNE OOBIKHOBEHHBIX
Tpooeii; B3aMMHOOOpATHBIC
JIpO0OH. Pemienne TeKCTOBBIX
3ama4y,  coAeplKammx  JIpoOwu.

OcHOBHBIE 337laul  Ha JApoOwu.
IIpumenenue OyKB IS 3aIllMCH
MaTeMaTHYECKUX BBIPAKECHUH U
MpEJI0KEHU N

MopaeaupoBaTh B rpad)MuecKoid, MpeIMeTHOM
¢dopme, ¢ TOMOLIBIO KOMIIBIOTEPA TIOHATHS U
CBOIICTBA, CBA3aHHBIE C OOBIKHOBEHHOH JPOOBIO.

Yurateh W 3a0UCHIBATh, CPaBHMBAThb
OOBIKHOBCHHBIC npobu, npeaaraThb,
000CHOBBIBATL M  00CY:KIATb  CIOCOOBI

YIOPSIOYMBAHHS IPOOEH.

N300paxkaTs 0OBIKHOBEHHBIE IPOOH TOYKAMU
Ha KOOPAMHATHOHU MPSIMOH; MCIOJIb30BATh
KOOPZHMHATHYIO TPSIMYIO ISl CPAaBHEHHS APOOEH.
DopMyIHPOBATH, 3aNIUCHIBATH € MOMOIIBIO
OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOH Jpo0H;
HCINOJIb30BATh OCHOBHOE CBOMCTBO APOOH IS
COKpallleHHUs ApoOei 1 MpUBeeHNUs IpodH K
HOBOMY 3HAMEHATEIIIO.

IIpeacraBiasaTh CMEIaHHYIO APOOb B BUIE

HeraBHHLHOﬁ " BBLACIIATH HEIYI0 4aCTh YKCiia

https://resh.edu.ru/subject/lesson/7719/start/31
6201/
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13 HETPaBWIHLHOH NpoOH. BHIMOJHATH
apudmMeTHyecKue JeHCTBUSA C
OOBIKHOBEHHBIMH IPOOSIMU; HPUMEHSITH
CBOMCTBA apu()METHUCCKHUX TCHCTBHI IS
paloHaNIN3alUN BEIYUCIICHUM.

BbINOHATE NPUKHMAKY M OLEHKY pe3ysbTaTra
BBHIYHCIICHUN;, mNpeajaratb M NPHMEHATH
npuémbl npoBepku BolunciaeHuil. IIpoBoguTh
HCCJIeIOBAHUSI CBOWMCTB ApoOeid, omupasch Ha
YHCJIOBBIC OSKCICPUMCHTEBL (B TOM 4YHCJIE C
MTOMOIIIBIO KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE
BBICKA3bIBaHUS O JPOOSX, MPUBOAUTH
NPUMepPbl U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBAHMS 1 OTPHUIIAHUS BhICKa3bIBAHUH.
Pemath TeKCTOBBIE 33a4H, COAEpIKAIIUE
JIpOOHBIE NaHHBIC, U 3a]Ia4H HA HAXOXKICHHE
YaCTH IEJIOT0 U LEJIOT0 10 ero YacTH;

BBISIBJISITH HX CXOJCTBA U Pa3/iMyMs.
MogaeanpoBaTh X0 pEeUICHUS 3aJa41 C
MTOMOIIIbIO PUCYHKA, CXEMBI, TaOIHIIBI.
IIpuBoauTh, pa3dupaTh, OEHUBATH
pa3IMYHbIE PEMIEHHUS, 3AIIMCH PELIEHUN
TEKCTOBBIX 3a/1a4.

Kputnueckn OlleHUBATH MOJTy4YeHHBIN
pe3ynbTar, OCYLIECTBIISTh CaMOKOHTPOIb,
MpoBepsisi OTBET HA COOTBETCTBHE YCIIOBHIO,
HAXOJUTHh OMHOKA. 3HAKOMHUTHCH ¢ UCTOPHEI
pa3ButTus apuMeTUKN

Harnannas
TEOMETPHS.

10

MHOroyroiasHHUKH.
YeThIpEXYTOIbHUK,

OHHCLIBaTL, UCI0Jb3y TCPMUHOJOI'UI0,
moﬁpamaTb C IIOMOIIBIO qCpTé)KHLIX

https://resh.edu.ru/subject/lesson/7719/start/31
6201/
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MHOroyronbHuK
u

IPSAMOYTOJIbHUK, KBaJparT.
[TpakTudeckas pabota
«IlocTpoeHue NpsAMOYroJbHHUKA C
3alaHHBIMH  CTOPOHaMH Ha
HEJIMHOBAaHHOMN Oymare».
TpeyroapHuUK. Ilnomans 51
HNepUMETp MPSIMOYTOJIbHHKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX u3
NPSIMOYTOJILHUKOB, € IMHUIIBI
u3MepeHust miomany. Ilepumerp
MHOTOYTOJIbHUKA

WHCTPYMEHTOB M OT PYKH, MOJIEIIMPOBATh U3
Oymaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPBI 00BEKTOB PEAILHOTO
MHpa, UMEIOIIUX (OPMY MHOTOYTOJIbHUKA,
MPSIMOYTOJIHUKA, KBaJpaTa, TPEYTrOJIbHUKA,
OLEHMBATH WX JUHEHHBIE Pa3MepHI.
BbrumMcasaTh: nepuMeTp TpeyroibHUKa,
MPSIMOYTOJIEHUKA, MHOTOYTOJIEHUKA; TUIOINAIb
MpsIMOYTOJIbHUKA, KBaApaTa. U300paxkarh
OCTPOYTOJIBHBIE, TPSIMOYTOJIbHBIE 1
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HETMHOBAHHOW U KJIETYATOH Oymare
KBaJpar U IpSAMOYTOJIbHUK C 3aJaHHBIMU
JUTMHaMU CTOPOH.

HccnenoBath cBoiicTBA MPSIMOYTOJIBHUKA,
KBaJpaTa MyTEM SKCIIEpUMEHTa, HAaOII0ICHHS,
M3MEpEeHMsI, MOJIEIMPOBAHHNS; CPABHUBATD
CBOIICTBa KBajipaTa U NPSMOYTOJIbHUKA.
KoncTpynpoBats MaTeMaTH4yecKHne
MpPeJJI0KeHUsI C IIOMOLIBIO CBSI30K
«HEKOTOPHIi», «It000i». PacmosnaBarh
VCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O
MHOTOYTOJIbHHKaX, IPUBOAUTH MPUMeEPHI U
KOHTPIIPUMEPBI.

HccnegoBaTs 3aBUCHMOCTD IIJIOIANN KBajpara
OT JUIMHBI €r0 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJPATHON CETKU
JUTSI TIOCTpOeHus Guryp; pa3donuBaTh
MPSIMOYTOJIEHUK Ha KBaAPaThl, TPEYTOJIbHUKHY;
€OCTABJIATH QUTYPHI U3 KBAJAPATOB U
MPSIMOYTOJIHUKOB ¥ HAXOAWUTh UX IUIOIIA/Ib,
pa3duBaTh GUTYpHI HA MPSIMOYTOJBHUKHU H

26




KBaJlpaThl U HAXOAUTb UX IUIOIIA/b.
BeipaskaTe BeNWYMHY IUIOMIAAM B Pa3IHYHBIX
€AMHUIAX H3MEPEHUs] METPHUYECKONW CHUCTEMBI
Mep, NOHUMATh U UCHO0JIB30BATH 3aBUCHMOCTH
MEXIY METPUYECKMMH CIUHHULAMH H3MEpPEHUS
TUIOIIA TN,

3HAKOMMTBCSI € NpUMepaMH NpPHUMEHEHHUs!
IUIOIIAd W TepuUMeTpa B  IMPaKTHUYECKHUX
cutyauusx. Pemats 3amaum U3 peanbHOU
JKU3HU, NMpeajarate U 00Cy’KAaTh pa3jIMyHbIe
CroCoOBI PemeHus 3a1a4

HecsTuunnie
npobu

38

Hecarudnas 3anuck 1pooeit.
CpaBHeHUE JeCATUUHBIX qpo0eit.
JleficTBUS ¢ IeCATHYHBIMHU
npooOsmu. OKpyTiIeHne
JIECATUYHBIX APOOCH.

Pemienue TEKCTOBBIX 3ajady,
conmepkammx apoou. OCHOBHBIE
3aJa4y Ha JIpoou

MpeacraBasaTy jgecsiTHYHYIO JpoOb B BHIC
OOBIKHOBCHHOW, YHTaTh W  3alUCHIBATD,
CPaBHHMBATH JICCATUYHbBIC APOOH, MpeNIararhb,
000CHOBBIBATL U  00CY:KIATb  CHOCOOBI
YIOPAOOYMBAHUS JECSITUYHBIX IpoOei.
N306paxkaTts necaTuaHbIe IPOOU TOUKAMH Ha
KOOPAWHATHOU MpsMOM.

BoigBaATH cX0aCTBA W PpasjM4us IIPaBUIT
apu(MEeTUYECKUX JEHCTBUI C HATypaJbHBIMU
YUCIaMU U JECATUYHBIMU JAPOOSIMH, OOBSICHATDH
uX.

Boinmosnsite  apudMeTHdeckue JACUCTBHA  C
JECSITHYHBIMU IPOOSIMU; BBINOJIHATH MPUKHIAKY
H OLEHKY PE3YyJIbTaTa BEIYMCICHUM.

IIpumeHsTHL CBONiCTBA apuMeTHYECKIX
JNEUCTBUN Ui PAIMOHAIU3ALMY BHIYUCICHUN.
IIpuMeHATH NPABUJIO0 OKPYTJIEHHA
necAaTHIHBIX Apooeit. [IpoBoauTh
HcCJIeIOBAHUSI CBOMCTB JECITUYHBIX IPOOEi,
OTHPAsICh HAa YUCIIOBBIE SKCTIEPUMEHTHI (B TOM

YHUCJIC C IIOMOIIBIO KOMHB}OTepa), BbIABHUI'aTh

https://resh.edu.ru/subject/lesson/7719/start/31
6201/
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I'HNoTE3bl U IPUBOAWUTH UX 000CHOBAHHS.

Pacno3naBath WCTHHHEIE u JIOKHBIE
BBICKA3bIBAaHUS 0 Jpo0sx, NPUBOIHUTH
npuMepbl W KOHTPIPUMEPHL,  CTPOUTH

BBICKA3bIBAHMS U OTPUIIAHUS BHICKa3bIBAHU.
PemaTh TEKCTOBBIC 33a4H, COACPIKAIIHEC
JIPOOHBIC TaHHBIC, M HAa HAXOXKCHUE YaCcTH
LIEJIOrO U ILIEJIOrO II0 €ro YacTH; BISIBJIATDH HX
CXO0/ICTBA M Pa3IHYHUsl.

MopaenupoBaTs XOA pelICHHAS 3aJaddl  C

MOMOIIBI0  PUCYHKA,  CXEMBI,  TaOJUIIBL.
IIpuBoauTs, pa3ouparb, OLICHUBATH
pasiau4YHBlE  PEIICHMs,  3allUCHd  pELICHHH

TEKCTOBBIX 3aaad. OmnepupoBaTh JIpOOHBIMHU
qucCiaMH1 B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX.
Kpurnuecku
pesynbrart,
IpoBepsisi OTBET HAa COOTBETCTBUE YCIIOBHIO,
HaXOJIUTh OIMMOKH. 3HAKOMUTBLCS C MCTOpHEN
pa3BUTHS apuPMETUKN

OLICHUBAThH
OCYILIECTBJIATh

MOJIyYCHHBIN
CaMOKOHTPOIIb,

Harngannas
reometpusa. Tena

" GUTYpHI B
MPOCTPAHCTBE

Muororpannuku. Uzo0paxenne
MHOTOTPaHHHKOB. Mozenn
IIPOCTPAHCTBEHHBIX TEIL.

[IpsiMoyrobHbII
napajuienenues], kyo. Pa3BépTku
Kyba W mapamenenuiesna.
[MpakTudeckas pabota
«Pa3BépTka kyba». O0BEM KyOa,
IPSMOYTOJILHOTO
napajienenunena

Pacno3naBaTh Ha yepTexKax, pUCyHKaX, B
OKPY’Kalo1ieM MUpe IPsIMOYTOJIbHBINA
napaenenuien, Kyo, MHOTOIrpaHHHUKH,
ONHCBHIBATH, HCIO0JIB3Ys TEPMUHOJIOTHUIO,
OLIEHUBATBb JIMHEHHBIE Pa3MephI.

IIpuBoauTH NpUMeEPHI 00BEKTOB PEabHOTO
MHpa, UMEIOIUX (POPMY MHOTOTPAaHHHKA,
NPSMOYTOJILHOTO MapajuleNienunesa, Kyoa.
HN3o00paxkaty KyO0 Ha KiIeT4aTol Oymare.
HccaenoBath cBoiicTBa KyOa, MpsIMOYTOJIBHOTO
napajuiesyiennuIea, MHOTOTPaHHUKOB, HUCIOIb3YS

Mozenu. PacmosHaBath M HM300paxkaTh

https://resh.edu.ru/subject/lesson/7719/start/31
6201/
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pasBEPTKU KyOa u napaieNenuIe/a.
MopaenupoBaTh Ky0 W mNapauieNienuIes U3
OyMarm W TMPOYMX MAaTEepPHAJIOB, OOBICHATH
€rnocod MoJeTUpOBaHUS.

IToBroperne  u | 10 [MoBTOpEeHE OCHOBHBIX MOHATHH | BHIYMCIATH 3HAYCHHUSI BeIpaXKeHUiA, | https://resh.edu.ru/subject/lesson/7719/start/31
o00o0menne ¥ METOJIOB Kypca coJleprKaIImnx HaTypalbHbIC uncna, | 6201/
5 xnacca, 0000IIeHNe 3HAHU OOBIKHOBEHHBIE W JECATHUYHBIE  ApOOH,

BBITIOHSTH MTPE00Opa30BaHUs YUCEIL.
Beioupars cnocod CpaBHEHUSA 4ucell,
BBIYMCIICHUN, NPUMEHSATh CBOJiCTBA
apruQMeTHIeCKIX IEUCTBUN IS
paloHANU3aIUN BEIYUCIICHHUH.
OcyiecTBIATH CAMOKOHTPOJIb BEITIOTHIEMBIX
JIEVCTBUN U CaMOIIPOBEPKY pe3yJIbTaTa
BBIYUCIICHUN.
Pemate 3amaum U3 peanbHOM  KU3HH,
MPUMEHATh MaTeMAaTH4YeCKHe 3HAHUSA IS
pelieHus 3a7a4 U3 ApYrux y4eOHbIX IPEeIMETOB.
Pematrr 3agaum  pasHeIMHM  crocodamu,
CpaBHHUBATh CHOCOOBI  pEIICHUS  3aJavd,
BBIOMPATh PAaMOHATBHBIN CI0CO0

OBUIEE 170

KOJIMYECTBO

YACOB 10

[MTPOI'PAMME
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6 KIIACC

HammenoBanune Konmaects | OcHoBHOE OcHoBHBIE BHIBI nesitensHocTH | DOP

pasiciia 0 4acoB CcoJiepKaHue oOyJaronmxcs

(Tembl) Kypca

HarypasbHbie 30 Apudmernyeckue ICHCTBHS ¢ BoinosHsaTh apudmernveckue aeiictusi ¢ | https://resh.edu.ru/subject/lesson/7719/start/3
qpcia MHOTO3HAYHBIMH HATYPaIbHBIMU 16201/

gyrcnamu. [IpocTeie 1 cocTaBHBIE
yucia. YucmoBbie BHIPAXKECHHUS,
MOPAJAOK JSHCTBUH,
WCTIONIb30BaHUE CKOOOK.
OxkpyriieHne HaTypaTbHBIX
ymcen. Jlenurenu u KpaTHbIe
YHCIIa; HANOOIBIITHI 00IIHiA
JENUTENb U HAaNMEHBIIIee o0IIee
KkpatHoe. PaznokeHue yucia Ha
MHOxuUTenu. [Ipuznaku
JenuMocTtd Ha 2, 5, 10, 3, 9.
Henumocts CyMMBI U
npousBeaeHus. Jlenenue ¢
OCTAaTKOM.

Pemenwne TexkcTOBBIX 33124

MHOT'O3HAYHBIMHU HATYPaJIbHBIMU YHCIIAMU,
HAXOAUTh 3HAYEHMS] YHCIIOBBIX BBIPAXKEHUN
€O CKOOKaMu U 0e3 CKOOOK; BBIYHCIISITH
3HaYeHUsl BEIPAXXECHUH, COepIKaLUX
CTETICHH.

BpInoHATH NPUKHMAKY M OLIEHKY 3HAUYCHUI
YHUCIIOBBIX BBIPAKEHUH, MPUMEHATH MPUEMBI
npoBepkH pesynbrata. Mcnosb3oBaTh Npu
BBIYUCJIEHUAX TIEPEMECTUTETHHOE U
COUeTaTeNIbHOE CBOMCTBA CIIOKEHHUS U
YMHOXEHHSI, paclpeieIUTeIbHOe CBOMCTBO
YMHOXEHHSI OTHOCUTEIBHO CIOKEHHUS,
CBOICTBa apu(PMETUICCKUX JICUCTBUH.
HccnenoBaTh 4icioBble 3aKOHOMEPHOCTH,
IIPOBOJUTH YMCJIOBBIC OKCIICPUMEHTHI,
BBIIBUT'aTh U 000CHOBBIBATH TMIOTE3bI.
DopMyJIHPOBATHL ONpeaeSeHusl JIEIUTEN U
KpaTHOTO, HAauOOJBIIETO OOIIETo ACTUTENsS U
HAaUMEHBIIIEr0 OOIIEeT0 KPaTHOTO, IPOCTOTO U

COCTAaBHOTO  YHCEJl; HCIOJb30BaTh  ITH
MOHSATHUS TIPU PELICHUY 3a]1a4.

IpuMeHATH  ANTOPUTMBI  BBIYUCIICHUS
HanOOJIBIIETO o01Iero ICIUTENS "

HAaUMEHBINIEr0 OOIIET0 KPAaTHOTO JABYX YHUCEIL,
AJTOPUTM PA3JIOKEHHS] 4YKCIa Ha MPOCThIC
MHOXXUTEIH.

HccnenoBartp ycinoBus nenumoctu Ha 4 u 6.
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HccnenoBartp, 00cy:K1aTh, GopMyJIUpPOBaTH
U 000CHOBBIBATH BBIBOJ O YETHOCTU CyMMBI,
MIPOU3BEACHUS: ABYX YETHBIX YUCEN, TBYX
HEUYETHBIX YHUCIIE, YETHOTO U HEYETHOTO
YUCEI.

HccnenoBath cBOMCTBA IETMMOCTH CYMMBI
Y TIPOU3BEACHUS YKCET.

IIpuBoauTh MpUMepbI YKCEN C 33JaHHBIMU
CBOWCTBaMH, pAaclo3HaBaTb BepHble U
HeBePHbIe YTBEPXKICHUA O CBOMCTBAX YHUCEN,
OIIPOBEPraTb HEBEPHBIC YTBEPKICHUA  C
MOMOILBIO KOHTPIIPUMEPOB.
KouncrpyupoBarb MaTeMaTH4YeCKue
NpPeVIOKEHUsI C TIOMOIIBIO CBSI30K «H,
«HIIN», «ECHH..., TO...». PeliaTh TEKCTOBBIC
3a/1ayy, BKJIIOYAIONINE MOHITHUS JEIUMOCTH,
apuGMEeTUYECKUM CrocoOOM, HCII0JIb30BaTh
nepedop BCeX BO3MOKHBIX BAPHAHTOB.
MogaeanpoBaTh X0 pEUICHUS 3aJa41 C
MTOMOIIIBIO PUCYHKA, CXEMBI, TaOTHIIBI.
IIpuBoauTH, pa30MpaTh, OLIEHUBATH
pa3IUYHBIC PEIICHUS, 3AICH PEIIICHHIA
TEKCTOBBIX 3a/1a4.

Kputnuyecku oneHuBaTh MOJTYYCHHBIN
pe3ynbTaT, HAXOAUTH OMUOKH, OCYIIIECTBISTh
CaMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIOBUIO

Harnsnnas
TEOMETPHSL.
[Ipsmble HA
IJIOCKOCTH

[lepiennuKyApHBIE TPSMBIE.
[TapannensHble IpAMBIE.
Paccrosiane Mex Ty nByMs
TOYKaMH, OT TOYKH JI0 MPSMOH,

PacnozHaBaTe Ha uyeprexax, pHUCYHKax
CIy4al B3aUMHOIO pacloJIOKEHHS JBYX
MPSIMBIX.

N300paxkaTh ¢ NOMOIIbIO YEPTEKHBIX

https://resh.edu.ru/subject/lesson/7719/start/3

16201/
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JUTHHA MapiIpyTa Ha KBaJpaTHON
CEeTKe

HHCTPYMEHTOB Ha HEIMHOBAaHHOH U
KJIeTYaTo Oymare J1Be mepeceKaroIuecs
MpsIMBbIE, JIBE MapajlieIbHbIE MIPSIMBbIE, CTPOUTH
MPSIMYIO, IEPIEHANKYISIPHYIO TaHHOM.
IIpuBoauTe NpHMepbl NapasIeIbHOCTH U
MEePIEeHIUKYIIPHOCTH MIPSIMBIX B
IIPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIBHUKAX
MEPIEeHINKYIISPHBIE U NapalIeIbHbIE
cropoHsl. M300pa:kaTh MHOTOYTOJIBHUKH C
napanieabHbIMH, IEPICHIUKYIIPHBIMU
ctopoHamu. HaxoauThb paccTosHue MEXIy
IBYMS TOYKAaMH, OT TOYKH A0 NPSIMOH, IJIUHY
MyTH Ha KBaJPaTHON CeTKe, B TOM YHCIIe

UCTIONB3YS IU(POBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAs1 IPOOb, OCHOBHOE
CBOMCTBO 1po0U, COKpaIleHUE
npob6eii. CpaBHEHHE 1
yIOpPSIIOUYMBaHUE IpOOeil.
Hecstuanble 1podu 1
METpHUYECKasi CHCTEMa Mep.
Apudmernyeckue NEHCTBUS C
OOBIKHOBEHHBIMU H
JECATUIHBIMU JIPOOSMHU.
OTHo1IeHE.

Jlenenue B JaHHOM OTHOIIICHUH.
Macmtab, mpomopius.

[TonsiTue npoueHTa. Beruncnenue
MPOLIEHTAa OT BEJIMYUHBI U
BEJIMYMHBI 110 €€ MPOIIEHTY.
Pemenne TeKCTOBBIX 3a4a4,
CoJIepIKaIIuX IpoOH U MPOICHTEHI.

CpaBHMBAaTb M YNOPSJ0YUBATH JPOOH,
BBIOMPATH CNIOCO0 CPaBHEHHS JPOOCH.
IpeacraBasaTh gecaTUYHBIE APOOH B BUJIC
OOBIKHOBEHHBIX Apo0Oei 1 OOBIKHOBEHHEIE B
BUJIE IECATUYHBIX, MCMOJIb30BATH
IKBUBAJIEHTHBIE MPeICTABJIEHUs TPOOHBIX
YHUCeIl IPU UX CPABHEHUH, TIPH BHIYUCICHUSIX.
Hcnonnb30BaTh AeCATUYHBIE TPOOH ITPH
npeoOpa3oBaHUM BETUYHUH B METPHUUECKON
CHUCTEME Mep.

Boinonnsite apudmernyeckue geidcTBUsl
OOBIKHOBEHHBIMH H JICCATHUHBIME JPOOSMH.
BoruucasiTh 3HaUEHUS BBIPAKEHUH,
coJiepKalIuX OOBIKHOBEHHBIE U IECSTUYHbIC
JIpo0OH, BBITIOIHATH TPeodpa3oBaHust ApoOeit,
BBIOUPATH €NOCO0, MPUMEHATH CBOMCTBA

https://resh.edu.ru/subject/lesson/7719/start/3

16201/
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[IpakTrueckas padorta
«OTHOIIICHUE JITUHBI
OKPY>KHOCTH K €€ JTHaMeTpy»

apu(METHIECKUX TCHCTBHM IS
paloHaIU3aIUU BEIYUCICHUH.

CocTaBJsSITh OTHOIICHUS U MPOTOPIIUH,
HAXOAUTh OTHOIICHHE BEIMYHH, ICITUThH
BEJIMYMHY B JAHHOM OTHOIICHHU.

HaxoauTh 3KCHEPUMEHTAJBHBIM  IYTEM

OTHOIIEHHE JJIMHBI OKPYXXHOCTH K €&
TUaMeTpy.

HNuTepnperupoBaTh MacmTabd Kak
OTHOIIICHNE BEJTUYMH, HAXOAUTH MaclITad
TUIaHa, KapThl U BBIYUCISATH PACCTOSHUS,
ucnonb3ys Maciutad. OObsICHATH, YTO TaKOE
MPOIIEHT, YIIOTPEOIIATH 000POTHI PEYH CO
CJIOBOM «IIPOLICHT». BbIpa:kaTh MPOLICHTHI B
JIpo0sIX ¥ IpOOH B MPOIIEHTAaX, OTHOIIEHIE
JBYX BEJIMYHH B IPOLEHTaX. BbIYHCIAATH
MIPOLIEHT OT YHUCJIAa ¥ YUCJIO 110 €T0 MPOLEHTY.
OKpyrasiTb IpoOH U MPOLEHTHI, HAXOAUTh
MPUOTVKEHUS YHCEIL.

Pemath 3aga4m Ha yacTH, IPOIICHTHI,
MIPOIIOPIIUH, Ha HAXOXJICHUE IPOOH
(mpo1ieHTa) OT BETUYMHBI U BEIUYUHBI 110 €€
JpoOu (IpoIIeHTY ), Apodu (TIpoLeHTa),
KOTOPBIN COCTaBIISIET O/THA BETMYMHA OT
npyroii. IlpuBoauTsb, pa3zdupars,
OLIEHUBATH PA3JIMYHbIC PELLICHHUS, 3aIIUCH
peLIeHN TEKCTOBBIX 33/1a4.

N3Baexkars wundopmauuno u3 Tabmuun u
aUarpaMmM, HMHTEpIpPETHPOBaTh TaOIMYHbBIE
JIaHHEBIE, OTpeNeNATh  HauOOJbIIee 51

HaMMCHBIICEC M3 MPCACTABICHHBLIX JaHHBIX
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Harmsnnas 6 OceBas cuMMeTpHs. PacnosnaBarh Ha gyepTexax u | https://resh.edu.ru/subject/lesson/7719/start/3
reomMeTpu. Lentpansaas CAMMETpUS. M300paKCHUSAX, W300paxkaTh OT PYKH, 16201/
CummeTtpus ITocTpoeHne cUMMETPUYHBIX CTPOHTH C [IOMOLIBIO HHCTPYMEHTOB (BHUIYpY
uryp. [IpakTryeckas pabota
(uryp. IIp P (oTpe3oK, JIOMaHylo, TPEYroJbHHUK,
«OceBast CHMMETPHSD).
IpPSIMOYTOJIEHHK,
CummeTpus B IPOCTPAHCTBE
Brrpaxkenus ¢ 6 [Ipumenenue OyKB IS 3aTIMCH Hcnoab3oBaTh OYKBBI U151 0003HAYCHUS https://resh.edu.ru/subject/lesson/7719/start/3
OyKBaMu MaTeMaTHYECKHX BHIPQKEHUH U | YMces, TIPH 3aITiCH MaTeMaTHIeCKHUX 16201/
Ope/IoKeHUH. bykBeHHbIC YTBEPKIEHHUI, COCTABJIATH OYKBEHHBIE
BBIPAKCHHA U YUCIIOBBIC BBIPAYKEHHUS I10 YCIOBUIO 3aJa4U.
TIOJICTAHOBKHU. byKBEeHHBIC HccnenoBars HECJIO)KHBIE YHUCIIOBbIE
PaBCHCTBA, HAXOXKACHNC 3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYKBBI IS
HEM3BECTHOTO KOMITIOHEHTA.
UX 3aIHCH.
DopMynbl
BbIMHCAATH YHCIOBOE 3HAUCHNE OYKBEHHOTO
BBIPXEHUS P 33aHHBIX 3HAYCHHUAX OYKB.
3anuceiBaTh  QoOpMYJIbI: EPUMETPA U
TUTOIIA/IN TIPSIMOYTOJIBHUKA, KBA/IPaTa; JUINHBI
OKpPY>KHOCTH, TUIOHIa KpYra; BBIIOJHSITH
BbIYHMCJIEHHS no otuMm  dopmynam.
CocraBisitb  (popMyJibl,  BBIpaXKaroIlne
3aBUCHMOCTH MEXJy BEIMYMHAMHU: CKOPOCTb,
BpEeMs, PAacCTOSHHE; IleHa, KOJWYECTBO,
CTOUMOCTB;,  MPOU3BOJMUTEILHOCTb,  BpEMH,
00bEM pabOThI; BBINONHATH BBIYUCICHUS MO
atuM  (popmynam. HaxomuTs HEM3BECTHBIN
KOMITOHEHT apiU(pMETHUECKOTO ICHCTBUS
Harnsanas 14 YeThIpEXYTroNbHUK, TIPHMEPBI M306pakaTh Ha HEJIMHOBAHHOM M KieTyaroi | https://resh.edu.ru/subject/lesson/7719/start/3
rEOMETPHUSL. YETBIPEXYTOJTBHUKOB. Oymare ¢ MCIOJIb30BAHUEM YEPTEKHBIX 16201/
®urypsl Ha HIpsiMmoyronbHAUK, KBaJpar: MHCTPYMEHTOB YETBIPEXYTOJIbHUKH C
TJIOCKOCTH CBOHCTBa CTOPOH, YIJIOB,

JIMaroHaliei.
N3mepenue yrios. Buasl

3aJaHHbIMH CBOICTBaMH: C NnapauiCJIbHbIMHU,
MNEPNCHAUKYIISIPHBIMU, pPABHBIMU CTOPOHAMU,
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TpeyronbHUKOB. Ilepumerp
MHOTOyrojbHuKa. [I1omans
¢urypsl. DopMyITsl IEpUMETPA U
IO NPSMOYTOJIbHHKA.
[IpubmmkéHHOE M3MEpEHUE
wionianu ¢uryp. [pakruyeckas
pabota «Ilnomans kpyra»

IPSAMBIMU YIJIaMH U JIp., pAaBHOOEIPEHHBIH
TpeyroasHuk. Ilpeanarate u 00cyKI1aTh
CIoco0bl, AITOPUTMBI TIOCTPOSHMUSL.
HccnenoBaTs, NCIONb3ys SKCIIEPUMEHT,
HaOJroeHNe, MOAEINPOBAaHNE, CBOICTBA
NpSAMOYTOJIbHUKA, KBaJpaTa, pa301BaTh Ha
TpeyrojabHUKH. OO0CHOBBIBATD,
OIpOBepPraTh ¢ IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPXKACHHUS O MPSIMOYTOJIbHUKE, KBaApaTe,
Pacno3HABaTh BEPHBIC U HEBEPHBIE
YTBEPKACHHUS.

H3MepATH ¥ CTPONTH C TIOMOIIBIO
TPAHCIIOPTUPA YTJIbI, B TOM YHCIE B
MHOTOYTOJIbHUKE, CPABHUBATD YIJIBL;
PacIo3HABaTh OCTPHIE, IIPSIMBIE, TYIIBIE,
pa3BépHyThIe yriibl. PacmosnaBartsb,
H300paKaTh OCTPOYTOJbHBIN,
IIPSAMOYTOJIBHBIH, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI
TPEYTOJbHUKH.

BbrluMcasaTe TepuUMETp MHOTOYTOJIBHUKA,
IUIOIAAb MHOTOYT'OJIbHHKA pa3OueHueM Ha
MPSIMOYTOJIEHUKH, Ha paBHBIE (QUTYpHI,
HCIOJIB30BaTh METpUYECKHE €AMHHULBI
M3MEPEeHMS JUIMHBI U TUTOIIA N,
Hcnoan3oBaTh NpuldINKEHHOE U3MEPEHTE
JUTHH ¥ IUTOIAJEH Ha KJIeTJyaTo Oymare,
npruOIMKEHHOE U3MEPEHUE UTNHBI
OKPY’KHOCTH, TUIOIIAIN KpyTa

IlonoxuTeabHBIC
nu

40

Ienbie uncna. Moayns uncna,
FeOMETpUYECKasl HHTEpHpeTalus

le‘lBO}lI/ITI: NPHUMEPBI UCIIOJIB30BaAHUS B
peaﬂLHOﬁ JKHN3HHU ITOJIOKHUTCIIBHBIX 1

https://resh.edu.ru/subject/lesson/7719/start/3

16201/
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OTpHLIATEIIbHbIE MoIyJsl. UHCIIOBBIE TPOMEXKYTKU. | OTpULATENbHBIX yncel. M300paxkaTh 1ensie
qucia [MonoxuresbHbIE 1 YHCIIa, TIONOKUTEIbHBIE U OTPULATEIbHbIC
OTpHULATCIBHBIC THCIIA. YHCJIA TOYKaMU Ha YHUCIOBOU MIPSIMOI,
CpaBHeHHE TIONOKUTENBHBIX 1 HCIO0JIb30BAThH YHCIOBYIO MPSAMYIO JIS
OTPHLATC/ILHBIX cheiI' cpaBHeHHA uncell. [IpuMensiTh npaBuia
Apudmernueckue JeUCTBHUS C
CPaBHEHMS, YNOPSAA0YHMBATD LIEJIbIC YHCTIa;
MOJIOKHUTENbHBIMU U
HAXOAUTh MOIYJb YHCIA.
OTpHLATETLHBIMH YHCIAMHU.
@DopMyJIHPOBATH MPABHJIA BEIYHCICHUS C
Pemienue TekcTOBBIX 3aa4
MOJIOKHUTENBHBIMU M OTPHLIATEIILHBIMH
YHCIaMH, HAXOAMTb 3HAYEHMS YHCIOBBIX
BBIPXKECHHI, COAEPKAIINX ACUCTBUS C
MOJIOKHUTEIBHBIMU M OTPULIATEIBHBIMU
yuciamy. IIpuMeHAThL CBOMCTBA CI0OXKEHUS U
YMHOXEHHsSI JJIsl TPeoOpa3oBaHust CyMM H
MPOU3BEINEHUN
I[Mpencrasienue [psimoyronbHas cucteMa OOBSICHATH M WTIOCTPHPOBATDH MOHATHE https://resh.edu.ru/subject/lesson/7719/start/3
JaHHBIX KOOP/IMHAT Ha IIOCKOCTH. HPSIMOYTOJIBHOM CHCTEMBI KOOPJMHAT Ha 16201/
KoopnuHate! ToukH Ha TUIOCKOCTH, CIIOJIb30BATh TEPMUHOJIOTHIO;
IJIOCKOCTH, abcuucca u CTPOUTH Ha KOOPJMHATHOH MJIOCKOCTH TOYKU
opauuara. Cronbyarsie u 1 GUTYPHI 110 33JaHHBIM KOOPAMHATAM,
KpYTOBbIE THAarpaMMBbl. HAXOJAUTb KOOPAUHATHI TOYEK.
Ipakruyeckas pabora YuraTth cTonb4aThie u KpyIOBbIE
«Iloctpoenue iuarpamm». JUarpaMMbl; HHTEPNPEeTHPOBATH JIAHHEIC;
Pemenue TekCTOBBIX 3a1a4,
CTPOUTH cToJI0UaTHIe IarpaMMmBbl.
CoJiep KallUX TaHHBIE, "
M0JIb30BaTh undopmanu
MpeACTaBICHHbIE B TAaONMIAX U CroJak3082a popmauuio,
Ha IuarpamMmax NPEACTABICHHYIO B Ta0IUIaxX, HA TUarpaMmax
JUI PELICHUs] TEeKCTOBBIX 3ajad M 3aiad Hu3
peabHOU KU3HU
Harnsannas I[IpsmMoyronbHBIii PacnosHaBaTh Ha yepTekax, pUCyHKaX, https://resh.edu.ru/subject/lesson/7719/start/3
reomMeTpus. napaJiiejICIuIcI, Ky6, mpusma, ONMCBLIBATH UpaMUy, IPU3MY, LHUIUHID, 16201/
durypsl B MHPaMHIA, KOHYC, WATHHIP, AP | onyc, map, H306pakaTh HX OT PyKH,
MPOCTPAHCTBE u chepa.
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N3obpakenne
MPOCTPAHCTBEHHBIX (PUTYD.
ITpumepsl pa3BEPTOK
MHOTOTPaHHHAKOB, IIMIIHHAPA U
koHyca. [Ipaktuueckas pabora
«Coznanue Mmopeneit
MPOCTPAHCTBEHHBIX QUTYPY.
[onsTre 00BEMa; e TMHUIIBI
mMepennst 00pémMa. O0BEM
MPSIMOYTOIIEHOTO
nmapajureNienumnesa, Kyoa,
(hopmyier 06BEMA

MOJeTUPOBATh U3 OyMmaru, IIacTHINHA,
pOBOJIOKH U 1p. IIpuBoaUTE NIpUMepBI
00BEKTOB OKPY>KAIOIIET0 MUPA, UMEIOLINX
(hopMBI HA3BaHHBIX TEII.

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo, rpaHb, OCHOBaHHUE, BBICOTA, PAUYC U
JIaMeTp, pa3BEpPTKa.

M3yuarhb, HCIIONB3Ys SKCIIEPUMEHT,
HaOJroeHNe, U3MEPEHUE, MOJICIIUPOBAHNUE, B
TOM YHCJIE KOMIIBIOTEPHOE, U ONMCBIBATH
CBOICTBA Ha3BaHHBIX TEJI, BBISIBJISATH
CXO/ICTBA M PA3JIMYHUSI: MEXIy NHPAMHUION U
MIPU3MOI; MEXTy HWIHHIPOM, KOHYCOM H
IIapOM.

Pacno3naBaTh pa3BEPTKU Mapajviesenunena,
Kyba,  NpU3MBI,  [UpaMHIBL,  KOHYyca,
HWIMHIPA; KOHCTPYMPOBATh JaHHBIE Tela U3
pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.

Co3maBaTth MoOAeIHM  TPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, IpOBOJIOKH, TUTACTHIIMHA U
ap.)

H3mepaTh Ha MoJesAX: [UIMHBI pEdep
MHOT'OTPaHHUKOB, JHaMETp I1apa.

BuiBoauth dopmyay o0bpéma
MPSIMOYTOJIHOTO MapaJiIeNIenHIe 1a.
BoruucasTs no popmyiaam: o0bEM
NPSAMOYTOJIFHOTO Tapajuleenunena, Kyoa;
WCIIOJIb30BaTh €MHUIIBI H3MEPEHUs 00bEMa;
BBIYHCIATH O0BEMBI TEJl, COCTABICHHBIX U3
KyOOB, MapajieNenuIe/IOB; pelaTh 3a1a4H C
peabHBIMH JJAHHBIMHU
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IToTOpEHuUe,
0000111eHNE,
CHCTEMATU3AIUS

20

IToBTOpEHME OCHOBHBIX MOHATUI
¥ METOZOB KypCOB 5 U 6 KJIaccoB,
0000IICHHE U CHCTEMAaTH3aIHS
3HAHUU

Boruucasitb 3HaUeHUS BBIPAKECHUH,
COJIeprKallliX HaTypajbHbIE, LEbIE,
MIOJIOKUTENBHBIE U OTPHUILIATEIbHBIE YNCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE 1pOOH,
BBITOJIHSATH IPE00pa30BaHUs YUCET U
BBIPAKECHUH.

Bei0nparhs cioco0 cpaBHEHUS YuCEll,
BBIUMCJICHUH, IPUMEHSTh CBOICTBA
apu(METHICCKUX TCHCTBUMA TSI
panroHaIN3aLUH BEIYUCICHUH.

Pemarte 3agauu U3 peaabHOU KU3HU,
NPUMeHATh MaTeMaTH4yecKue 3HAHUs JUIs
pelieHus 3aja4d U3 Apyrux nIpeaIMeToB.
Pemiate 3agaum  pasHbIMH  crnocof0amu,
CPaBHUBATb, BBIOMPATh CHOCOOBI pEIICHHUs
3aJa4H.

OcyuiecTBJISITE CAMOKOHTPOJIbL
BBITNIOJIHSEMBIX IEUCTBUM U CAMOIIPOBEPKY
pe3ysbTaTa BEIYUCICHUN

https://resh.edu.ru/subject/lesson/7719/start/3

16201/

OBIIEE
KOJIMYECTBO
YACOB IIO
[NPOI'PAMME

170
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PABOUYASA MPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIIACCAX

HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHMs:

OHa 00ecleurBaeT M3y4YEHHUE JPYTUX TUCHUILUIMH, KaK €CTEeCTBEHHO-HAY4YHOTO,
TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO MJIA MPOJIOJLKEHUS
oOpazoBaHMsi M B TOBCEAHEBHON u3HU. Pa3BuThe y oOOydJarOmmxcs HAYYHBIX
NPEACTABICHUM O MPOUCXOXKIACHUU W CYIIHOCTH alredOpandeckux alOCcTpakilui,
croco0e OTpa)KEHUsT MAaTeMaTUYeCKOW HAyKOW SIBIICHUW W MPOIECCOB B MPHUPOJAE U
00111ecTBE, POJIM MATEMATUYECKOTO MOCIUPOBAHUS B HAYYHOM IMO3HAHUH U B TIPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHUSI M KAyeCTB MBIIUICHUS,
HEOOXOJMMBIX Ui aJanTallid B COBPEMEHHOM LHU(poBoM oOmectBe. M3yueHue
anreOpbl  o0OecrieyuBaeT pa3BUTHE yMEHUS HAONI0[aTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPEOYET KPUTUUHOCTH MBIIIUICHHS], CIOCOOHOCTH apTyMEHTHPOBAHHO
000CHOBBIBaTh CBOM JCHCTBHS W BBIBOJBI, (pOpMynupoBaTh yTBepxaeHus. OcBoeHUE
Kypca anreOpsl 00ecreunBaeT pa3BUTHE JIOTUUECKOTO MBIIUICHUS O0YYaloIUXCs: OHU
UCTIOJIB3YIOT ~ JEAYKTUBHBIE W  WHAYKTHBHBIE  PacCyXIeHUs, 0000IeHne U
KOHKpeTu3aluio, abcrparupoBanue W aHaimoruro. OOyueHue anredpe mpeamnosaraer
3HAUYUTENIBHBI O00BEM CaMOCTOSTENIBHONW JEATENbHOCTU OOYYaloIIUXCs, TMOITOMY
CaMOCTOSITEJIbHOE pelIeHUe 3a7ay SBISCTCS pealu3aiueil AesTeIbHOCTHOIO MPUHIIUIA
00yueHus.

B ctpykType mporpammbl y4eOHOTO Kypca «Anredpa» ajii OCHOBHOTO OOIIETO
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUMCICHUS», «AJreOpandeckue  BbIpaXeHUs», «YpPaBHEHUS W
HEpaBeHCTBa», «DyHKuum». Kaxnas u3 3TUX COAEpKATEIbHO-METOJIUYECKUX JIMHUMN
pa3BUBACTCS HA MPOTHKEHUHM TPEX JIET U3YUYCHHS Kypca, B3AaMMOJICUCTBYS C IPYyTUMU
ero JuHusIMU. B Xole wu3ydeHuss y4eOHOro Kypca OOydYaroUIuMCSl TPUXOIUTCS
JIOTUYECKH PaCCyXIaTh, UCMOJb30BATh TECOPETUKO-MHOKECTBEHHBIN 53bIK. B CBsI3U ¢
3TUM B IIPOrpamMmy y4eOHOTro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3liejlax MaTeMaTU4ecKoro oOpa3oBaHHs U
CIOCOOCTBYIOLIKE OBJIAJICHUIO 0Oy4JaroIMMHCs OCHOB YHUBEPCAILHOTO
MaTteMaTH4eckoro si3bika. ColepKaTebHOW U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTO
Kypca « AnreOpay sIBISICTCS] €r0 HHTETPUPOBAHHBIA XapaKTep.

Conepxanue TUHUM «YHucla U BEIYUCICHUSD CIYKUT OCHOBOM ISl JaIbHEUIIIEeTo
U3Y4YEHUS] MATeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYyYalOIIUXCA JIOTHYECKOIro
MBIIUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKKe
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NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIi TMOBCEAHEBHOM KU3HHU.
Pa3BuTHe MOHATUS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBA3aHO C
palroHaIbHBIMU U UPPALUOHAIBHBIMHU YHCIaMU, (JOPMUPOBAHUEM MPEJICTABICHUNA O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpIICHHE OCBOCHMS YHUCIOBOM JIMHWUA OTHECEHO K
cpeaHeMy oO1eMy 00pa3oBaHMIO.

Conepxanue IByX aiareOpandeckux JUHUN — «Anredpandeckue BbIpAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTE€MaTUYeCKOro amnmapara, HeOoOXOAMMOro s pEHIeHHs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMsi y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX
BBIpOKEHHI. AJreOpa JEMOHCTPUPYET 3HAYEHUE MATEMAaTHKW KakK fA3bIKa IS
NOCTPOEHUSI MATEMAaTHYECKUX MOJIEJICH, OMMCAHMS MPOLECCOB U SIBICHUN PEaTbHOIO
mupa. B 3amaum oOydeHuss anreOpe BXOASAT TakkKe JajlbHEWIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, JJIi OCBOEHHUS Kypca
uH(OpPMATHKHU, U OBIAJCHUE HaBbIKAMHU AENYKTUBHBIX paccyxaenuil. [IpeoOpazoBanue
CUMBOJIBHBIX ()OpM  CHOCOOCTBYET pPa3BUTHUIO BOOOpaKeHUs, CIOCOOHOCTEM K
MaTE€MaTU4eCKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUM HAIIEJIEHO Ha TMOJIyYeHHE
oOyJarouuMucs 3HaHUM O (PYHKIUSAX KaK BaKHEHIEH MaTeMaTUYECKOHM MOIENH IS
OMMCAHUS U HCCIECIOBAaHUS PA3HOOOpPA3HBIX MPOLIECCOB M SIBICHUW B MPUPOJE U
oOmiectBe. M3ydyeHune marepuana CHOCOOCTBYET Pa3BUTHUIO y OOYYArOIIMXCS YMEHUS
UCIIOJIb30BATh PA3JIMYHbBIC BBIPA3UTEIbHBIC CPEICTBA SI3bIKAa MAaTEMATUKU — CIIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduuecKue, BHOCUT BKJIaJ B (POpMHUPOBAHUE TIPEACTABICHUM O POIU
MaTEMaTHUKH B Pa3BUTUU ITUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax m3ydaeTcsi yueOHbIN Kypc «Anredopay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE paslensl cojepxkanus: «Yucna u
BBIUMCIICHUS», «AJNreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBA,
«DYyHKIUW.

OOmiee uYMCIO 4YacoB, PEKOMEHJOBAaHHBIX MJIsi HM3y4eHUs YydeOHOro Kypca
«Anrebpay, — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Heaenmo), B 8 kinacce — 102
yaca (3 Jaca B Heziento), B 9 kinacce — 102 gaca (3 yaca B HeZIeIHO).

COJIEP)XAHME OBYUEHUA
7 KJIACC
Yucya ¥ BEIYUCTIECHUA

Hpo6u 0ObIKHOBEHHBIE U AECATUYHbIE, IEPEXO/ OT OJHOM (HOPMBI 3aITUCH APOOEit
K gapyroid. IloHsiTMEe panMOHAIBHOIO 4YHWCIA, 3alliCh, CPAaBHEHHUE, YIOPSAOYMBAHUE
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palMoHaIbHBIX uHced. Apudmerndyeckue ICHCTBUS C PALMOHAIBHBIMM YHCIAMHU.
Pemenue 3a1a4 U3 peanbHON NPaKTUKKU HA 4YacTH, Ha IpOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeAelIeHne, MpeoOpa3oBaHUe
BBIPDAKEHUI HA OCHOBE ONPEIEICHUS, 3alucCh OOJbIIMX 4Yucesl. [IpoueHTsl, 3ammch
IPOLEHTOB B BHJIE JApoOM U JpoOM B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33JauMd Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IprMeHeHne NMPU3HAKOB ACIMMOCTH, Pa3jl0KEHUE Ha MHOKHMTENIM HATYpPaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.

AJredOpanveckue BbIpaKeHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHS C INEpeMEHHOU. [lomycTumeble
3HA4YEeHUS NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BHJC
¢opmynbl. Boeruucnenus no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHHUS, IpaBUiia MpeoOpa3oBaHusl CyMM U MPOU3BEICHUI,
IpaBuiia paCKpbITUS CKOOOK M MPUBENECHUS MOJOOHBIX ClIaracéMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpnHounensl U MHOrowieHsl. CreneHb MHOrowieHa. CloKeHue, BBIYMTAaHUE,
YMHO@EHHE MHOIOWICHOB. DOpPMyJIBI COKPAIIEHHOIO YMHOXEHHUs: KBaJApaT CyMMBI U
KBagpaT pa3HocTH. PopMmysia pa3sHOCTM KBaIpaToB. PasimokeHne MHOTOYIEHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBUjia MpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUH.

JIuHeilHOe ypaBHEHHWE C OJHOW NEPEMEHHOM, YHCIO KOpPHEH JIMHEWMHOTO
YpaBHEHHUSI, PEIICHHE JMHEUHBIX ypaBHEHUW. COCTaBI€HUE YpPaBHEHUW IO YCIOBUIO
3azauyu. Pemenre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMsI MEpEeMEHHbIMH U ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUH C ABYMsI IEpeMEHHBIMU. Pernienue cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKHU. I IpuMepsI pelennst TEKCTOBBIX 3a/1a4 € MTIOMOILIBIO CUCTEM YPABHEHMM.

DyHKUNHA

Koopaunara touku Ha mnpsMoi. YUucioBble NPOMEXKYTKH. PaccTosiHue Mexuay
JIBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyrosbHas cuctema koopauHat, ocu OX u Oy. AGciucca u opJinHAaTa TOYKH
Ha KOOPAWHATHOW TuiocKocTU. [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHue
rpadukoB peanbHbIx 3aBucuMocTell. [lonsarue ¢pynkuuu. ['padux dynkuuu. CpoiicTBa
bynaknui. Jluneiinas Gyuakous, e€ rpaduk. I'paduk pynkinun y = |x|. ['paduueckoe
pelIeHNe JTUHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KUIIACC

Yuciia 1 BBIYMCTICHUS

KBagpatueiii kopenb wu3 uwucia. [loHstue 00 uUppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHHS] HppalMOHANBbHBIX uucen. CBoiicTBa apu(pMETHUYECKHX
KBa/IPAaTHBIX KOPHEH M HUX NPHUMEHEHHE K MPeoOpa30OBaHUIO YUCIIOBBIX BBIPAKEHUN H
BBIYUCJICHUSIM.

JleNCTBUTENIBHBIC YHCIIA.

CreneHb ¢ LENTbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJuireOpandecKkue BbIPaKeHUSA

KBazgpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

AnreOpanveckas apoOb. (OCHOBHOE CBOWCTBO  airedpanyeckod  JIpoOwu.
CnoxeHue, BHIYMUTAHUE, YMHOXEHHUE, JIeJICHHUE alreOpandeckux apodei. PaiimonanbsHbie
BBIPQXEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHeHUH, CBOIAIINXCA K JIMHEMHBIM M KBaApaTtHbIM. [Ipocteitmme
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

['padnyeckas uMHTEpHpeTalusi YpaBHEHUH C ABYMs MEPEMEHHBIMH M CHUCTEM
JMHEWHBIX YpPaBHEHUM C JAByMsA NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHU C IBYMS IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooMm.

HucnoBble HEpaBEeHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOM IEPEMEHHOU.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkuu. O6MacTh ONMpeNeieHUs] U MHOXECTBO 3HAUYCHUU (DYHKIUU.
CrnocoOsbI 3aanust QyHKIMIA.

I'padpux Pynknuu. Yrtenue cBoilcTB QyHkiuu 1o e€ rpaduky. Ilpumeps
rpaguKoB QYHKIHMI, OTPAKAIOIIUX PEATTbHBIE TIPOIECCHI.

OyHKIMM, ONHUCHIBAIOIIME TMPsIMYI0 M OOpaTHyl0 MPONOPLHUOHAIbHbIE
3aBUCHUMOCTH, HX rpaduku. DyHKIMA Yy ¥y =xy xy =|x|. T'paduueckoe
pelIeHNEe YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa 1 BbIYUCIEHUSA

PammonanpHbie YMClIa, HWppallMOHAJIbHBIE 4YHCIA, KOHEYHbIE M OCCKOHCUHBIC
JECATHYHBIC TPoOH. MHOXKECTBO JACHCTBUTEIBHBIX YHCEII, JSHCTBUTEIBHBIC YHCIa KaK
OCCKOHEUHBbIE JeCATUYHbIC JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTEIBHBIX YUCEJI U KOOPJAUHATHOU MPSIMOM.
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CpaBHEHHME JIEWCTBUTENIBHBIX  YHCEN, apu(pMETHYECKUe JeHUCTBUS c
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKpPYXKAIOMIETO MHPA, UIMTEIHHOCTH IPOIIECCOB B
OKpY’KaroIleM MUDE.

[Mpubnu>x€HHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTH MpuOImKeHus. OkpyrieHue
yucen. [Ipuknka u olieHKa pe3yJabTaToB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBagpaTtHoe ypaBHeHue. lIpuMepsl pelieHHsT ypPaBHEHUW TPETbEM W YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOXKUTEIIN.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelleHne TEKCTOBBIX 3aaay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsl NepeMEHHbIMH U ero rpaduk. Pemenue cucreM AByx
JIMHEWHBIX YPaBHEHHUU C NIByMs NEPEMEHHBIMM. PemeHue cucrem AByX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpol cTeneHu. ['paduueckas
UHTEpIIpETalNs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. PemreHne cucrem
JMHENHBIX HEPABEHCTB C OJHOM mepemeHnHoM. KBanpaTueie HepaBeHcTBa. ['padudeckas
UHTEpIIpETalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKUUHA

KBagpatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apadOoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

£
I'padukn pysKUMN: y=4&x,y=#hx+b y= PO x3y=+x, y= |x|’

Y UX CBOMCTBA.

Yuc/ioBble MOCAEA0BATEILHOCTH M MIPOTrPEeCcCHH

[loHdATHE YMCIIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IOCIENOBATENbHOCTH
peKyppeHTHOH (opmysoit u popmyIioi N-ro yjeHa.

Apudmernueckas u TeoMmeTpuueckas mnporpeccuu. Dopmynsl N-TOo  YieHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre 4JI€HOB apu(PMETHUYECKOM UM T€OMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPAWMHATHOW IUIOCKOCTH. JIMHEMHBIA M DKCIIOHEHLMUAJIBHBIA POCT.
CnoHbI€ NPOLICHTHI.
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INPEAMETHBIE PE3YJIBTATDBI
[IpeameTHbIE PE3yNbTaThl OCBOCHMSI MPOTPAMMbI Y4EOHOTO Kypca K KOHILY

oOyueHus B 7 KJacce:
Yuciia U BbIYMCTIEHUS

BrimonHsATh, coueTas yCTHBIE W THCHMEHHBIC TPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C PAIMOHAILHBIMU YHCIIAMH.

HaxomuTe 3HaueHWs YHCIOBBIX BBIPAKECHHM, NPUMEHATh pPa3HOOOpa3HbIe
CIOCOOBl U TMPUEMBI BBIUUCICHHMS 3HAUYCHUH APOOHBIX BBIPAKCHHM, COJEpIKANTUX
OOBIKHOBEHHBIC U JACCITUIHBIC APOOH.

[lepexoauTe OT OnHOM (opMBI 3amucu yuced K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHABHEIC YHCTIA.

OKpyrIJIsTh Yncna.

BhINONMHATS NPUKUAKY M OLEHKY pe3yjbTaTa BBIUMCICHUM, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUU. BBIMOTHATH JCHCTBHUA CO CTEMEHAMH C HaTypalbHBIMH
TTOKa3aTeIISIMH.

[IpuMeHATh NMPU3HAKK JEIUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIM HATYpaJIbHBIX
YuUCel.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a7a9H, CBSI3aHHBIC C OTHOIIICHUEM
BEJTUYMH, MPOTIOPIIMOHAIBHOCTBIO ~ BEJIMYMH,  IPOLICHTAMH,

WHTEPIPETUPOBATH pe3yibTaThl PEIICHHS 3374 ¢ YIETOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
MIPOIIeCcCe OCBOCHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHus OYKBEHHBIX BBIPOKCHWW TIPH 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BrimonHsaTh TIpeoOpa3oBaHus 1EJIOTO BBIPAKEHUS B MHOTOYJICH MPHUBEIACHUEM
MOTIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBITTONTHATE YMHOKEHHE OJTHOWICHA HA MHOTOYWICH M MHOT'OYJICHA HA MHOTOYJICH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNE MHOTOWIEHOB HA MHOKUTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOXKHUTEJIS, TPYNITUPOBKYU CIaraeMbIX, IPUMEHECHUS
dbopMysT COKpamEHHOTO YMHOKEHUS.

[IpumeHnsaTs mpeodpa3oBaHUs MHOTOUYICHOB JJIsi PEIICHUS Pa3IUYHBIX 3a/1ad U3
MaTEMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.
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Hcnonbs30BaTh CBOWCTBA CTENEHEW C HATYPAIbHBIMU TOKA3aTEISIMA IS
npeoOpa3oBaHus BbIpAKEHUH.
YpaBHeHHS U HEPABEHCTBA

Pemate JsMHEWHBIE YpaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBUia
nepexona OT MCXOJHOTO YpaBHEHHUs K PaBHOCHIBHOMY eMy. IIpoBepsiTs, siBiseTcs JIn
YUCJIO KOPHEM yPaBHEHUS.

[IpumeHnsATh rpaduuecKkue METOAbl MPU PEUICHUU JIMHEWHBIX YpaBHEHUH M UX
CUCTEM.

[TonGupatk mpuUMepsI Map YUCE, ABJISIOIUXCS PEHIEHUEM JUHEMHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOM IJIOCKOCTH IpaUK JIMHEWHOTO YpPaBHEHUS C JIBYMs
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewars cucrembl ABYX JMHEHWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTtaBisaTe ¥ pemiaTh JUHEMHOE YPABHEHHUE WUJIM CUCTEMY JIMHEHWHBIX YPaBHEHUN
II0 YCJIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
IIOJIyYEHHBIN PEe3ysbTar.

DOyHKUUHA

N300paxaTh HA KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATH YHCJIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTHM TOYKH IIO 3aJaHHBIM KOOpJMHATAaM,
CTpPOUTH rpa@uku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH ) = |X|.

OnuceIBaTh ¢ TOMOIIBIO PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUYMHAMHU:
CKOpPOCTb, BpPEMs, PAaCCTOSIHUE, ILI€HA, KOJWYECTBO, CTOMMOCTD, IPOU3BOAUTEILHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rTpaduueckuii crmoco® TpenCcTaBICHUS W aHalM3a WH(OpMaIuy,
U3BJIEKaTh U MHTEPIPETHPOBATh MHPOPMAINIO U3 IpaQHUKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pPE3yNBTaTBl OCBOCHMSI MPOTPAMMBI YYEOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

Yucia v BIYUCICHUSA

Hcnonbs30BaTh HAYAIBHBIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIIBHBIX YUCEI
JUISL CpaBHEHUS, OKPYIJICHHS W BBIYUCIICHHM, H300paxaTh JACHCTBUTEIBHBIC YHUCIA
TOYKaMU Ha KOOPJIMHATHOM MPSIMOU.
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[IpumensaTy mOHATHE apUPMETHYECKOIO0 KBAJpaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIC KOPHH, HCIOJB3Yys TIPH HEOOXOJUMOCTH KaIbKYJSATOP, BBIMOJHATH
npeo0pa3oBaHus BBIPAKECHHUM, COACPKAIIMX KBaJpaTHbIE KOPHU, MUCIOJB3Yys CBOWCTBA
KOPHEH.

HUcnionp3oBarh 3amucu OOJBIIMX W MaJbIX YHCE C IMOMOIILI0 JECATHYHBIX
npoOeit u creneHeit yucia 10.

AJireOpanvecKue BbIPaKeHUs!

[IpumeHSITP  TOHATHE  CTENEHM C  LEJIbIM  ITOKAa3aTeleM,  BBINOJHSTh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALIUX CTETICHU C LIENBIM MOKa3aTeseM.

BhINONHATE TOXKIECTBEHHBIE MPEOOPA30BaHUsl PAllMOHATIBHBIX BBIPAKEHUN Ha
OCHOBE TMTPaBWJI JIEUCTBUI HAJl MHOTOUJIEHAMU U aJIreOpandecKUMu APOOsSIMH.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEH.

[IpumensaTy npeoOpa3oBaHUs BBHIPAKECHUM IJIs PEIICHUS Pa3NUYHBIX 3a7ad U3
MAaTEMAaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATIbLHOU IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHbIE, KBaJpaTHBIC YPAaBHEHHS W PAIMOHAIBHBIE YpPABHECHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

[IpoBoANUTE ITPOCTEUILINE UCCIECIOBAHUS YPABHEHUM U CUCTEM YPaBHECHUM, B TOM
yuciae ¢ NPUMEHEHHEM TpaduyecKux TMpeacTaBieHui (ycTaHaBlvMBaTh, MUMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHMUS, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

[TepexoauTh OT CI0BECHOM (GOPMYITHPOBKH 3a/1a4H K €€ anredpandeckoil Moieu
C MOMOILBIO COCTABJICHUSI YPABHECHUS WM CUCTEMbl YPABHEHUM, HHTEPIPETUPOBATL B
COOTBETCTBUM C KOHTEKCTOM 3aJa4¥ MOJYyYEHHBIN Pe3yJIbTarT.

[IprMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JI1 CPABHEHHUS, OLIEHKH, PEIIAThH
JUHEWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM W HMX CHCTEMBI, JaBaTh I'paUUECKYIO
WJUTIOCTPALMI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHumaTe W UCHONB30BaTh (YHKIIMOHAIbHBIE TOHSATHUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMNPENeIsITh 3HaueHWe GYHKIUM TIO0 3HAYEHUIO
apryMeHTa, OMpeNeNsITh CBoHcTBa (QyHKIuu 1o e€ rpaduky. Crpouth Trpaduxu
AJIEMEHTAPHBIX PYHKIMHN BUA:

y=2y=x%y=x%y=Vx y=l|
x’ ’ ’ ’ , OITUCBIBATh CBOMCTBA YHCIOBOM

byHKIIIN
no e€ rpaduxy.

[IpeameTHBIC PE3yNBTaTBl OCBOCHHS IPOTPAMMBI Y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:
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Yuciia 1 BbIYMCTICHUS

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YHCIIA.

BeinonHATe apupMeTnueckue AEMCTBHUS C PAalMOHAIBHBIMU YHCIAMH, COUYeTas
YCTHBIE M TIMCBMEHHBIE TPUEMBI, BBINOJHATH BBIUKCIEHUS C HUPpPALUOHATBHBIMU
YUCIIAMH.

HaxonuTth 3Ha4€HHs CTENECHEH C LEJBIMU NOKA3aTeNIIMA U KOPHEH, BBIYUCIIATH
3HAYEHHS] YNCIIOBBIX BBIPAKECHUN.

OKpyrasiTh  JE€MCTBUTENBHBIE YHCIA, BBIIOJHATH MNPUKHIKY pe3yibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPaBeHCTBA

PemaTe nuHEHBIE U KBAaJpaTHBIE YPABHEHUS, YPABHEHHMsI, CBOIALIMECST K HUM,
pocTerime ApOOHO-PAllMOHATIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEHHBIX YPABHEHUHN C BYMS IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JTUHEHHBIM.

Pemath TekcTOBBIE 33a/1a4K aJIreOpanvyecKuM CIIOCOOOM € MOMOIIBIO COCTaBJICHHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUN, B TOM
qucie C MpPUMEHEHHEeM TIpaduyecKuX IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate nuHEHHbIE HEpPaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, M300paxaTh
pElIEHHE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alMChIBATh PEIICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JTMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAKOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PEIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MIPU PELICHUH Pa3IUYHBIX 3a7a4.

DyHKUUHA

Pacno3naBath (GYyHKUMM ~ U3YYEHHBIX BHJIOB. [Toka3piBaTh
CXEMaTHUYECKH PACTIOI0KEHNE HA KOOPAMHATHOM MIIOCKOCTH TpaduKoB GyHKUIMNA BUJIA:

3aBUCMMOCTH OT 3HaueHUU KOA()(PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth ¥ wu300pakaTh CXEMAaTUYECKH TpauKyd KBaIPaATUYHBIX (PYHKIUH,
OTHMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIUN IO MX TpaduKam.

Pacmo3naBaTh KBagpatnuHyro (QYHKIUIO 1O (GOpMyse, TPHBOIUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIIMHA U3 peabHOM KU3HU, GU3HKHU, TCOMETPHH.

YucsoBble MOCTEA0BATETLHOCTH U MIPOTPeCCHH

PacmoznaBaTh apuMeTHUECKyI0 M TE€OMETPUYECKYI0 MPOTPECCHH TPH Pa3HBIX
croco0ax 3aaHusl.
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BbIMONMHATE  BBIUMCICHUST C  HUCHOJNb30BaHMEM  (GOpMYJ n-ro  4YJieHa
apuPpMETUIECKON U Te€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.
N300paxaTh 4i€Hbl MOCIEAOBAaTENIbHOCTH TOYKAMHU HAa  KOOPAWHATHOM

IIJTIOCKOCTH.
Pemars 3aJa4H, CBA3aHHBIC C YHCJIOBBIMHU ITOCJIICIOBATCIBHOCTAMHA, B TOM YHUCJIC

3aJlayd W3 peaJbHOM JKWU3HM (C HCIIOJIB30BAaHUEM KaJbKyJISITOpa, ITH(PPOBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE
INJIAHUPOBAHMUE 7 KJIACC

HanmenoBanue Komuuectso | OcHOBHOE OCHOBHBIC BUJIBI JICATSIILHOCTH O0YYarOIIHXCS 90P

pasnena 4acoB cojiepKaHue

(TeMsI) Kypca

Yucna 25 IloHsATHE panMOHATLHOTO YHCA. CucreMaTH3UPOBATH U 000ralAThH 3HAHUS 00 bubmmoreka [JOK
BBIYKCIICHHUS. Apudpmernueckue ISHCTBUSL C OOBIKHOBEHHBIX M JECATHYHBIX IPOOSIX. https://m.edsoo.ru/7f415b90
Panmonanbuble palroOHaIbHBIMU YUCIIAMH. CpaBHUBATD M YIIOPSA04YMBATE APOGH, IPEOOPa30BbIBAs IPU

quciIa

CpaBHeHue, yIopsii0unBaHuE
panuoHaNbHBIX uncen. CTeneHs ¢
HaTypaJbHBIM MTOKAa3aTeNEM.
Penrenve oCHOBHBIX 3a7a4 Ha
JIpoOu, IPOIEHTHl W3 PeaIbHOM
MIPAKTHUKH.

IIpusHaKy 1EeTUMOCTH, Pa3I0KEHUS
Ha MHOXHTEIHN HaTypalIbHbIX
YHCell.

Peanbnblie 3aBucumoctu. Ipsimas u
oOpaTHast IPONOPLUUOHAIEHOCTH

HEOOXOUMOCTH JIECATHYHBIC APOOU B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCSITHYHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATHYHYIO TPOOB.

IIpumeHsATH pa3H000pa3HbIe CIOCOObI U NPUEMBI
BbIYHCJIEHHS 3HAYEHHIT IPOOHBIX BhIPpaKeHUI, COEPIKaIINX
OOBIKHOBEHHBIC U JICCATUYHBIC TPOOH: 3aMEHATH TIPU
HEOOXOJUMOCTH JIECATHIHYIO TPOOh OOBIKHOBEHHOH H
OOBIKHOBCHHYIO JICCATUYHOM, IPUBOAMUTD BhIpaXXeHHE K (hopMe,
HauOosee y100HOM /I BEIUMCIICHUH, PE0OPa30BhIBATh
JpOOHBIE BRIPAKEHUS HA YMHOKEHUE U JIEIICHNE TeCATHIHBIX
JIPO0eH K ISHCTBUSM C IICJIBIMUA YHCIIaMHU.

IIpuBoaAUTH YHCI0BBIE U OYKBEHHbIE IPUMEPHI CTEIICHH C
HaTypaJIbHBIM TTOKa3aTelIeM, OOBSICHSSA 3HAYSHHUSI OCHOBAHUS
CTEIEHHU U TTOKAa3aTessl CTEIICHH, HAXOAUTh 3HAUEHHS CTEIICHEH
Buza a" (2 — moboe palMoHAIBEHOE YHCIIO, N — HATYPAIbHOE
YHUCIIO).

IHoHUMATH CMBICIT 3aIKCH OOJIBIINX YHCEN C TOMOIIBIO
JIECATUYHBIX Ipo0eii u cTernenel uncia 10, npUMeHsSITh X B
peaTbHBIX CUTYaIUSsX.

IIpuMeHATH TPU3HAKY JIETUMOCTH, PA3IIOKEHUS Ha
MHOKUTENIA HATYPAIBHBIX YUCEIL.

Pemath 3a7auM Ha 9acTH, MPOIICHTHI, IPOMIOPIINN, HA
HaxOXXJeHue Apoou (TIPOIEeHTa) OT BETUIHHBI U BEIMIUHEI 110
e€ n1polbu (IpoleHTy), 1podu (IPOIICHTa), KOTOPBIH COCTABIISIET
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OJlHa BeNMYUHA OT JPYroH.

IIpuBoanuTh, pa30UpaTh, OLIEHNBATH PA3IMYHbBIC PELICHNS,
3aIMCH PEUIeHUH TEKCTOBBIX 3ajau.

Pacno3HaBaTh 1 00BSICHATH, ONIMPASCh HA ONPEETICHH,
IPSAMO MIPOIOPLHOHAIBHBIE U 00PAaTHO IPONOPLMOHATIBHbIE
3aBHCUMOCTH MEXXIY BEJIMUYMHAMU; NPUBOAUTH IPUMephbI
3THUX 3aBUCUMOCTEN U3 peabHOT0 MUPA, U3 JPYTUX YIeOHBIX
IPEIMETOB.

Pemiath NpakTHKO-OpUEHTHPOBAHHBIE 3aJaud Ha JApOOH,
OPOLIEHTH, MPSIMYI0 U OOpaTHYI0 NPONOPLHOHAIBLHOCTH,
MPOTOPIIUH

Anrebpanyeckue | 27 BykBeHHBIC BRIpaKCHHUS. OBiageThb areOpanuecKoil TS PMUHOJIOTUEH U CHMBOJIUKOM, bubnunoreka [IOK
BBIpaKCHUS Ilepemennsie. JlomycTumbie MIPUMEHSATH €€ B IPOIIECCe OCBOCHUS y4eOHOTO MaTepuaa. https://m.edsoo0.ru/7f415b90
3Ha4yeHus nepeMeHHbIX. @opmynsl. | HaxoauTs 3HaueHns OyKBEHHBIX BBIPAKCHUH MPH 3aJaHHBIX
[IpeobpazoBanme OyKBEHHBIX 3HaYEHUSIX OYKB; BBHITTONHATH BRIYHCICHUS 110 POPMYIIaMm.
BBIP)KEHUH, PACKPBITHE CKOOOK 1 | BBINOIHATH npeoOpa3oBaHusl LEJIOr0 BEIPaKEHHS B
NpUBEACHUE MTOTOOHBIX MHOTOYJICH MPUBEJICHUEM NOJO0OHBIX CIIAaraeMbIX, pACKPBITHEM
ciaraembiXx. CBOIMCTBaA CTENEHU C CKOOOK.
HATypaJbHBIM TIOKA3aTeNIEM. BbInoJIHATH YMHOXKEHHE OJJHOUJICHA HA MHOTOYJICH U
Muorounensl. CioxeHue, MHOTOYJIEHa Ha MHOTOYJICH, PUMEHATH GOpMYJIbl KBaIpaTa
BBIYUTAHUE, YMHOXKECHHE CYMMBI M KBaJ[parta pa3HOCTH.
MHOTO4JICHOB. @OpMYJIBI OcylecTBISITh PA3JI0KEHNE MHOTOYWIEHOB HA MHOXKHUTEIH
COKPAIEHHOTO YMHOKEHHS. MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOXKUTEIS,
PaznoxeHne MHOTOWICHOB Ha nprUMeHeHus] GOPMyJIIbl PA3HOCTH KBaIpaToB, GopMyIl
MHOXHTEIH COKPAIIEHHOTO YMHOKEHHUSI.
IpumenaTsL npeodpazoBaHue MHOTOWICHOB JUTS PEIICHUS
Pa3IMYHBIX 32/1a4 U3 MaTEMATHUKH, CMEXKXHBIX MTPEJIMETOB, 13
peanbHOM MPaKTHUKHU.
3HAKOMMTBCSI C HCTOPHEH Pa3BUTHSI MaTeMaTHKU
YpaBHeHUS u| 20 VYpaBHeHue, npaBuia Pemrath nuHeliHOE ypaBHEHHE ¢ OJTHON NlepeMeHHOH, npuMeHsis | bubmnorexa LIOK

HCPABCHCTBA

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPABHEHUH.
JIuneiliHoe ypaBHEHHUE C OAHOMN
MEpPEMEHHOM, pellleHre JIMHENHBIX

MpaBwJIa Iepexo/1a OT UCXOAHOTO YPaBHEHHS K pAaBHOCHIBHOMY
emy Ooznee mpocroro Buma. IlpoBepsars, sBugeTCS JU
KOHKPETHOE YHUCIIO KOpHEM ypaBHeHHs. [lonOupaTts mpumeps

https://m.edsoo.ru/7f415b90
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ypaBHEeHU. Pelienue 3amay ¢
MIOMOILBIO YpaBHeHUH. JInHelHOe
yYpaBHEHUE C JBYMsI IEPEMEHHBIMH
u ero rpaduk. Cucrema IByX
JIMHENHBIX YPaBHEHUMN C JByMs
NepEMEHHBIMU

Hap 4uces, SBISIOLIMXCS PELICHUEM JIMHEHHOIO0 ypaBHEHUS C
JIBYMSI IEPEMEHHBIMH

CTpouThb B KOOPIWHATHOHN ITOCKOCTH rpadyK TUHEHHOTO
YPaBHEHUS C JBYMS IEPEMEHHBIMHU; MOJIb3YSCh IPAQUKOM,
NPUBOJUTH NIPUMEPbI PEIICHNS yPaBHEHUSI.

HaxoauTs pemienne cUCTEMbI ABYX JIUHEUHBIX YPAaBHEHUN C
JIBYMS IEPEMEHHBIMHU.

CocTaBisiTh U pelIaTh YpaBHEHHE WM CHCTEMY ypaBHEHUI
[0 YCJIOBHIO 3aJaud, MHTEPIPETUPOBATH
KOHTEKCTOM 3aJa4y [OJYyUEHHBIN pe3yibTaT

B COOTBCTCTBUHU C

Koopmunater wu | 24 Koopaunara Touku Ha npsIMOil. M300paxkaTs Ha KOOPAWHATHOMN NPAMOM TOUKH, Bubmuoreka [JOK
rpadukm. UncnoBble MPOMEKYTKH. COOTBETCTBYIOIIHE 33IaHHBIM KOOPAWHATAM, JTYYH, OTPE3KH, https://m.edso0.ru/7f415b90
OyHKINH PaccrosiHre Mexxay IByMs TOUKaM{ | MHTEPBaJbl; 3alMChIBATh UX Ha aJreOpanyeckoM s3bIKeE.
KOOPJIMHATHOM MpsSIMOM. OTMe4yaTh B KOOPAUHATHOM IJIOCKOCTH TOUYKU IO 3aJaHHBIM
ITpsmoyronpHas cucrema KOOpAMHATaM; CTPOUTH I'pa(puKu HECTOKHBIX 3aBUCUMOCTEH,
KOOpJIMHAT Ha TUIOCKOCTH. 3aJJaHHBIX (pOpMynamMu, B TOM YHCIIE C MOMOIILIO HU(PPOBBIX
[Tpumeps! rpaduKoB, 3aJaHHBIX nabopaTtopuil.
bopmynaamu. IpumeHaTH, H3y4YaTh NPEeUMYIIECTBA,
YreHne rpaduKoB peabHBIX HHTEPNPETHPOBATDH rpadUuecKuii criocod mpecTaBIeHUs 1
3apucumocteit. [lonsitue GyHKUMM. | ananusa pa3HOOOpPa3HOM KU3HEHHON HHPOPMALIUH.
I'padux dpynximm. Cpoiictsa OcBauBaTh NOHATHE QYHKIMH, OBIaeBaTh (PYHKIHOHATEHON
¢yskmii. JInneiiHas QyHKIUS. TePMUHOTOTHEI.
Toctpoerme rpaguka melHoH Pacno3naBarh nuHeiiHyo QyHkipo Y = kKX + b, onucbhiBaTh
¢ynkuun. lpaduk byHkmmun y =|x | .. . N
| e€ CBOIiCTBa B 3aBUCHMOCTH OT 3HaueHUH KOI(PPHUIUCHTOB K 1
b.
CtponTthb rpaduxu muHeliHON GYHKIUH, GQYHKIUHN Y = X |.
Hcnoab3oBaTh nH(poBbIe pecypebl IS TOCTPOSHUS
rpa¢ukoB GYHKUUH U U3yUCHUS UX CBOICTB.
[TpuBOIUTH TpUMEPHI JIMHEWHBIX 3aBUCHUMOCTEH B PEalbHBIX
nporieccax  sBJICHUIX
[loBropenue wu | 6 [loBTOpEHNE OCHOBHBIX MOHATUI U | BbIOMpaTh, NpPUMeHATH OLEHMBATHL CHOCOObI cpaBHeHUs | bubmuoreka LIOK
000061eHne METOJIOB Kypca 7 Kiacca, qycell, BBIYMCICHHH, NpeoOpa3oBaHmii BbIpaxkeHuit, pemenus | https://m.edsoo.ru/7f415b90
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00001IeHne 3HaHUHA

YpaBHEHUI.

OcyuiecTBAATh CAMOKOHTPOJIb BBIIIOJHAEMBIX TEUCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHHI, IPe00pa30oBaHuUH,
MOCTPOECHUH.

PemaTs 3aga4m 13 peabHON KU3HU, IPUMEHATH
MaTeMaTH4yecKHe 3HAHUS TS PEIIeHNS 3a/1a4 U3 JPYTUX
MPEIMETOB.

PemaTh TekcTOBBIE 3a]a4H, CDABHUBATDH, BLIOUPATH
Croco0bl PEIICHUS 3a1a91

OBLLEE
KOJIMYECTBO
YACOB IIO
[TIPOI'PAMME

102
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8 KUIACC

Hanmenosaune KomnuectBo | OcHOBHOE OcCHOBHBIE BUJIBI nesrenpHOCTH | DOP

pasnena 4acoB cojiepKaHue 00yJaronuxcs

(Temsl) Kypca

Yucna 16 KsanpatHetit kopers | @OpMyJIHPOBATH ONpeneIeHne https://resh.edu.ru/subject/lesson/1551/start

BBIUHCIICHUSI.
Ksanpatnsie
KOpHH

n3 uncna. [Tousstue 06

HppaHOHATHFHOM
qucne. JlecaTuaHbie
OPUOTKEHUS
HppalMOHATBHBIX
YHUCEI.
JlericTBUTENbHBIE
yucna. CpaBHeHUE
NENUCTBATENBHBIX
yucen. YpaBHEHHE
BHUJa X 2 = a.
CaoiicTBa
apuMeTUIECKIX

KBaJpaTHBIX KOPHEN.

[MpeobpaszoBanue
YHCIIOBBIX
BBIPKECHUH,
CoZIepIKaIIIX
KBa/IpaTHBIC KOPHU

KBaJpaTHOI'O KOPHS M3 YHCIA,
apu(METUIECKOT0 KBaJPaTHOTO KOPHSI.
IIpuMeHsITHL Onepanyo N3BICYCHUS
KBaJIpaTHOTO KOPHS W3 YHCHa,
HCI0/IB3YSl IPH HEOOXOIUMOCTH
KaJabKyJIATOp. ONeHnBaTh
KBaJpaTHbIE KOPHHU LIEIbIMU YHUCIAMH U
JACCATUYHBIMU Z[pO65[MI/I.

CpaBHUBATH U YNIOPS/A0YMBATH
pallMOHAJIBHBIC U UPPALUOHAJILHBIC
Yrcia, 3aIHMCaHHbIE C TIOMOIIBIO
KBaJPaTHBIX KOPHEM.

HccaenoBaty ypaBHEHUE X = a,
HaXoaAuThb TOYHBIE H HpHGJIH)i(éHHBIe
kopHH 1ipu a > 0.

HccienoBars CBOMCTBA KBaPATHBIX
KOpPHEH, POBOSI YHCIIOBBIE
OKCHIEPHUMEHTEI C UCII0JIb30BAHUEM
KaJIbKyJIATOpa (KOMITBIOTEPA).
Joxa3biBaTh CBOMCTBA
apu(METHIECKUX KBA/IPATHBIX KOPHEHH;
OPUMEHATh WX JUIA TNpeoOpa3oBaHUS

BBIPAKCHUM. BbInoHATH
npeodpa3oBaHus BBIPAXKECHUM,
collepKaliuXx  KBaJpaTHbIE  KOPHHU.
BripaxkaTth MEpEMEHHBIE u3
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IreOMETPUUYECKUX U ¢buznueckux
¢opmyn.  Bplumcaste  3HauYeHHs
BBIPQ)KEHHUM, COIEpPXKAINX KBaJpaTHbIC
KOPHH, UCHOJIB3YS PH HEOOXOAUMOCTH
KaJIbKYJISATOP.

Hcnonb3oBaTh B X0/€ peLICHU 3a1a4
3JIeMEHTapHbIE MIPEICTaBICHNU,
CBSI3aHHBIE C IPUOTMKEHHBIMU
3HAYECHUSIMU BEIUYHH.

3HAKOMUTBCH € HCTOPUEH pa3BUTHUS
MaTeMaTHKU

Yucna

BBIYHCJICHHS.

Crenesn
LEJIBIM
[OKa3aTelIeM

11

CrerneHsp ¢ HeabIM
MMOKa3aTelIeM.
CrannapTHas 3amuch
yucia. Pazmepst
00BEKTOB
OKPYKaroIlero Mupa
(oT meMeHTapHBIX
YaCTHI] 10
KOCMHUYECKHX
00BEKTOB),
JUTUTEIILHOCTh
MIPOIIECCOB B
OKPYKaroIlEeM MHpE.
CBolicTBa CTENEHHU C
LIEJIBIM TTOKa3aTelieM

DopMyIHPOBATH OIpeesieHue
CTETICHH C IIEJIBIM MOKa3aTelIeM.
[pencTaBisiTh 3aNUCh OOJBIINUX H
MaJbIX YUCENl B CTAaHAapTHOM BHJIE.
CpaBHHMBATDL YHCJIa U BEJTUYHUHEI,
3aIlMCAaHHbBIE C HCIOJIb30BAaHUEM
creredu 10. McnoJib30BaTh 3aNMCh
YHCell B CTAHJAPTHOM BUE IS
BBIPQYKEHHSI pa3MePOB 00BEKTOB,
JUTUTEITBHOCTH MTPOIIECCOB B
OKPY>KaIoIIeM MHUpE.

@DopMyIUPOBATH, 3ANIUCHLIBATHL B
CUMBOJIMYecKOi dopme 1
WIJIOCTPUPOBATH IPpUMepaMu
CBOMCTBA CTEIEHU C IICJIBIM
MOKa3aTeleM.

IIpumeHsAThL CBOICTBA CTENEHU A
peoOpa3oBaHus BBIPaXKCHUH,
COIEpXKAIUX  CTETICHH  C
IokazarejieM. BBINOJIHATL JAelcTBHS C

HETBIM

https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/2576/start/
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YHCJIaMH, 3alMCaHHBIMU B
CTaHIapTHOM BUJIE (ymMHOXEHHUE,
JelICHUE, BO3BEIEHNE B CTEIEHD)

Anrebpanueckue | 3 KBanparHsbrii Pacno3naBarek kBajpaTHblil Tpéxunen, | https://resh.edu.ru/subject/lesson/1557/start/
BBIPAIKEHHA. TPEXUIICH. yCTaHaBIUBAaTb BO3MOXKHOCTb €r0
Ksanparibtii Pasnosxenue pa3okKEHUsI HA MHOKUTEIN.
TpEXUIICH KBaIPaTHOTO
i PacknaapiBaTh  HA ~ MHOMKHTEH
TpéXuieHa Ha N "
KBaJIPaTHBIH TpEXUIIeH c
MHOKHUTEIN
HEOTPHLATEIbHBIM JUCKPUMHHAHTOM
Anrebpanueckue | 23 Anrebpanyeckast 3anuceiBaTh anreOpamueckue | https://resh.edu.ru/subject/lesson/7267/start/248126/
BBIPAKEHHS. IpoOb. JlomycTUMbIE | BBIPaXKEHHSL. Haxomuts  o6nacThb
Anrebpanyeckas 3HAYEHHUs onpeeeH s paroHaIBHOTO
1po0b NEPCMCHHBIX, BBIpDQKCHMS. BBINOJHATL YHUCIIOBBIE
BXOJISIIIINX B IIOJCTAHOBKM U BBIYHMCIATL 3HAYCHHE
aredpanyecKue ApoOM, B TOM YHCIE C IOMOIIBIO
BBIPQKCH. KaJIbKYJIATOPA. ®opMyIHpPOBATH
Octostioe CBOMCTBO | ocHOBHOE CBOHCTBO — anreGpanyeckoii
anrefparrieck ol IpodM U NPUMEHSITh  €ro  Juisi
npoou. CokpareHue .
. npeoOpa3oBanus podeil. BrImoaHsaTs
npobeit. CioxeHwne, .
AeiicTBHS c alreOpanvecKuMu
BBIYHTAHUE,
napobsimu. [IpumeHsaTh mpeoOpa3zoBaHMs
YMHOXKEHHE U .
BBIDAKEHUHM  JUIA  pemIeHus  3ajad.
JieJIeHue B
B bIPAKATH NepeMeHHble 13 (HOpMyI
JpoGeii. (pm3rueckux, TreOMETPUYECKUX,
TpeoGpazoBante OIMCHIBAIOIINX OBITOBBIC CUTYAIINH)
BBIPKECHUH,
COZIepIKAIINX
anredpanveckue
JIpobu
Vpasmenns  wu | 24 KBanparnoe PacnosnaBarh kBajpaTHbie ypapHenus. | https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-
HEpaBEHCTBA. ypaBHeHue. Heronnoe | 3anucbiBaTh (pOpMYy 1y KOpHEHt uravneniia-11021
Ksanparnbie KBaZIpaTHOC KBaJ[paTHOT'O YPABHEHUs; peliaTh

https://resh.edu.ru/subject/lesson/1976/start/
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YpaBHEHHUS ypaBHeHue. Popmyna | KBajgpaTHbIE YPABHEHHS] — ITOJIHBIC U
KOpHEH KBAJPaTHOTO | geronnele. [IpoBoAMTH MpocTeiimue
ypapHeHus. TeopeMa | yocenopanus kBagpaTHbIX
Buera. Pemienune N

. YpaBHEHUH.
ypaBHEHUH,
Pemats ypaBHeHUs, CBOJISIINECS K
CBOJSIINXCS K
KBATPATHBIM KBaJ[paTHBIM, C ITOMOIILIO
ITpocreiinme npeoOpa3oBaHU U 3aMEHOM
IpoOHOpannoHANBHBIC | ITepeMeHHoN. Habaiogats n
ypaBHEeHHS. PelieHne | aganmsupoBaTh CBA3b MEXAY KOPHSIMU
TCKCTOBBIX 33/1a9 € 1 K09 UIHEHTAMK KBaJIPATHOTO
MOMOIIBIO
YpaBHCHHSI.
KBaJpaTHBIX
N dopmyaupoBaTth Teopemy Buera, a
YpaBHEHUM
TaKKe O0paTHYIO TEOPEMY, IIPUMEHSITh
9TH TEOPEMBI JJIs pEIiCHUS 3a7ad.
Pemath TekcTOBbBIE 32124
anreOpanveckuM CrocoooMm:
MEePEXOIUTh OT CIIOBECHOU
(hOpMYJIMPOBKH YCIIOBHS 3a/1a4l K
arebpanvecKoi MoJIeITH MyTEM
COCTaBIICHHS yPaBHEHUS; peliaTh
COCTaBIIEHHOE YpaBHEHUE;
HHTEPIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCSI € HCTOPHME pPa3BUTHS
anredpsI

VpaBHeHus 15 Jluneiinoe ypaBuenue | Pacmo3maBate smuelinsie ypaBHenus ¢ | https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-

HEPABEHCTBA. C ABYMS JBYMsI [IEPEMECHHBIMH. lineinykh-uravnenii-s-dvumia-peremennymi-10998

Cucremsbl MEPEMCHHBIMHU, €T'0 CTpOHTb Fpaq)I/IKI/I JIMHEHHBIX

YpaBHEHUI rpaduk, mpuMeps

pELIEeHUs] ypaBHEHUH
B LEJIBIX YHCIIaX.
Pemenne cuctem aByx
JUHEWHBIX ypaBHEHUH

YpaBHEHU, B TOM YHCJIE HCIOJIb3YH
M (ppPOBBIE PeCypPChI.
Pazinuare napajjienbHble u

NEPECCKAOIIUECA  MPSAMBIC Imo HuXx
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C IBYMs
MIEPEMEHHBIMH.
IIpumeps! perenus
CUCTEM HEIMHEHHBIX
YPABHEHUH C IByMs
MIEPEMEHHBIMH.
I'paduaeckas
HUHTEpIpeTaus
YPaBHEHHUS C IBYMsI
MIEPEMEHHBIMU U
CUCTEM JIMHEMHBIX
YPABHEHUM C IByMs
MepPEeMEHHBIMH.
PemeHne TekCTOBBIX
3a/1a4 ¢ MTOMOIIIBIO
CHCTEM ypaBHEHHI

YpPaBHEHUSIM.

Pemiats cucteMbl [JBYX JIMHEMHBIX
YpaBHEHUM C JByMsA NEPEMEHHBIMU
IMOJICTAHOBKOM M CIIOJKEHHEM.

Pemiats mnpocreiilline CUCTEMBI, B
KOTOPBIX OJIHO W3 ypaBHEHU He
SIBIISICTCS JIMHESHHBIM.

ITpuBoauTh rpauyecKyro
HHTEPIPeTALUI0 PCLICHUS YPABHEHUS
C JIByMs [IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

Pematnb TEKCTOBbIE
anredpandeckuM criocodoom

3agavuu

YpaBHeHUA
HEpPaBEHCTBA.
Hepagenctpa

)54

12

Hucnoseie
HEPaBEHCTBA U UX
CBONCTBA.
HepaseHncTtBo ¢ onHOM
MepEMEHHOM.
JIuneiinbie
HEpPaBEHCTBA C OJHOI
MEPEMEHHON U UX
pemienue. CUCTEMBI
JIMHENHBIX
HEPaBEHCTB C OJTHOMI
MEPEMEHHOMN U UX
peleHue.
Mzobpaxenune
peLuieHus JIMHEWHOT O
HEPaBEHCTBA U UX
CHCTEM Ha YMCIIOBOU
psIMOHN

DopMyIHPOBATH CBOMCTBA YHCIOBBIX
HEPABEHCTB, WUIIOCTPUPOBATh WX Ha
KOOPAMHATHON MpsIMOH, [0Ka3bIBaTh
anredpandecKy.

IIpuMeHsATL CBOMCTBA HEPAaBEHCTB B
Xole  pemweHus  3agad.  Pemartsn
JIMHEIHbIE  HEpaBEHCTBA C  OJHOMU
MEPEMEHHOM, HW300pakaTb  peEIICHHE
HEpPAaBEHCTBA HAa YHUCIOBOM MpsMOiL.
Pematp CHCTEMBI JIMHEHHBIX
HEPaBEHCTB,
CHUCTEMBl HEPAaBEHCTB Ha YHCJIOBOH

psAMOI

n3o0paxkaTb  pelieHue

https://resh.edu.ru/subject/lesson/1983/start/
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DOyHKIUU.

[lonstre dhyHKINM.

Hcenoab3oBaTh QyHKIMOHATIBHYIO

https://resh.edu.ru/subject/lesson/3139/start/

OcHoBHbIe Obnactp TEePMHUHOJIOTHIO U CHMBOJIMKY.
TTOHATHA OMpPCACTCHIA 1 _ | Beruncaste  3HavyeHust  QyHKUM,
MHOXKECTBO SHAUCHHH | 4o 1oy bopMyaM (i
ymxn. CHOCO?H HEO0X0IMMOCTH UCIIOJIb30BaTh
3agaHusl QYHKLUH.
TpaduK yHKIHH, I(aJ'ILKYJ'IHTOp); COCTABJISATH TaOJIUIBI
CroiicTaa dyHKIHH, 3HaYeHHil QyHKIHN.
UX oTOGpaKeHHE HA Crpoutp mo ToYkam rpaduku
rpaduke ¢bynkuuit.  OnucelBaTh  CBOiicTBa
(GyHKIMU Ha ocHOBe €€ rpaduvecKoro
MpeCTaBIICHUSI.
Hcnoab3oBaTh QyHKIHMOHATBHYIO
TePMHHOJIOTHIO U CUMBOJIMKY.
HccaenoBars npumeps! rpadukos,
OTPAKAIOIIUX PEAJIbHBIC IPOLIECCH U
sienieHns. [IpuBoAUTH IpUMepPBI
MIPOLIECCOB U SIBIICHUMN C 3aJaHHBIMU
CBOMCTBaMU.
Hcnoab3oBaTh KOMNBIOTEPHBIE
NMporpamMMsl
Ul TIOCTpoeHHs TpadukoB GyHKUMH U
H3yYCHHS UX CBOMCTB
DyHKIWHY. Urenne u noctpoeHre | HaxoauTs ¢ noMouibio rpadguka https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-
YucaoBbie rpaduKoB HyHKIHH. (GyHKUMY 3HAYEHUE OHOU U3 realnoy-zavisimosti
¢$hyHKUINN [Tpumeps! rpaduxoB paccMaTpuBaeMbIX BEJTMUUH 110

dyHkimi,
OTpaKaroIUX
peabHbIe MIPOLECCHI.
DyHKIUHY,
OTMCHIBAIOIINE
MPSIMYIO U 0OpaTHYIO
PONOPLUOHAIEHBIE

3HAUYEHHUIO IpYyroil. B HeCI0XHBIX
ClIy4asix BbIpaskaThb GopmyJioi
3aBHCHUMOCTb MEXIY BETHINHAMH.
OnuchIBaTh XapakTep N3MEHEHUS
OJTHOM BEJIMYMHBI B 3aBUCUMOCTH OT

HU3MEHEHUS JPYToi.
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3aBHUCHMOCTH, X
rpaduKy.

I'paduk dysxmmm Y
=x%

OyHKIUU Y = X, y=
%

y=VX Y = s

rpaguieckoe
pelieHue ypaBHEHUN
U CUCTEM YpaBHEHUU

Pacno3naBaTh BU/IBI H3y9aeMbIX
¢ynkuuii. [loka3piBaTh
cXeMaTH4YeCKH MOJI0KEeHUE Ha
KOOPJMHATHOH ITOCKOCTHU IpaIKOB
(hyHKIMIT BUA: Y

=xLy =x, y=vx, y =
Hcnoab3oBath pyHkunonabHoO-
rpajuyeckue TPeACTABJEHUS] IS
pelIeHrs U UCCIIeIOBaHUS YpaBHEHUHN U
CHUCTEM ypaBHECHH.

IIpumensaTs nuGpoBbIe pecypesbl I

nocTpoeHus TpadpukoB QyHKIHH

[osropenne wu | 7 [ToBropeHue BbIOupath, npuMeHsiTh, ouennBatb | https://www.yaklass.ru/p/informatika/7-klass/obrabotka-
obobuienue OCHOBHBIX MOHATHH 1 | CIHOCOOBI CPaBHCHMUS YHCE, tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-
METOJI0B KypcoB 7 1 8 | prumciennit, mpeobpa3zoBanHuii povtorenie-13826
KI1acCoB, 0G0BIICHNE | pripaskertiii, petlrerinst ypasHerii. https://resh.edu.ru/subject/lesson/2247/start/
SHaHHH OcyecTBJIATH CAMOKOHTPOJIb
BBIIOJHSIEMBIX JeHCTBUN 1
CaMOIIPOBEPKY pe3yIbTaTa
BBIYUCIICHHH, TPeoOpa30BaHHUH,
MOCTPOEHUH.
Pemath 3a1a4H U3 peabHOl KU3HH,
NPUMEHSATH
OBILEE 102
KOJIMYECTBO
YACOB 1(0)
ITPOT'PAMME

59



https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://resh.edu.ru/subject/lesson/2247/start/

60



9 KUIACC

HaunmenoBanue KonnuaectBo | OcHOBHOE OCHOBHBIE BUIBI nesrenpHOoCcTH | DOP
pasnena 4acoB coepkaHue 00yJaronmxcs

(TeMsI) Kypca

Yucna u|3 PanmonanbsHble yncia, Pa3zBuBaTth npejacraBjeHus O YUCIax:
BBIYUCJIICHUSA. HUppanOHAJIBHEIE YKUCIIa, OT MHOJKECTBA HATYPaJIbHBIX YUCEII 10
JeiicTBuTenbHBIE KOHEYHBIE U OECKOHEUHBIC | \poskecTBA AEHCTBUTEIBHBIX YHCENL.

qucia JECATUIHBIC APOOH.

MHOXECTBO
JIEMCTBUTEIBHBIX YHCEII,
JIEUCTBUTEIILHBIC YHCIIa
KaK OCCKOHEYHBIC
JECATHYHBIC APOOH.
BzanMHO ogHO3HAYHOE
COOTBETCTBHE MEXKITY
MHOY>KECTBOM
JICMCTBUTEIBHBIX YHUCEN U
MHO>KECTBOM TOYEK
KOOPJHMHATHOM NPSMOM.
CpaBHeHHe
JIEMCTBUTEIBHBIX YHCEII,
apudmerndeckre
JIEUCTBUS C
JIEUCTBUTEILHBIMU
yrciaamu. [Ipubnmkénnoe
3HAYCHHE BEJIMYUHEIL,
TOYHOCTH MPHOJIMKEHUSL.
OxpyryieHuE YuCel.
[Ipukuaka u orieHKa
pPe3yAbTaTOB BHIYUCICHUM

O3HAKOMHTBCH C BO3MOKHOCTBIO
MIpeICTaBICHUS AEUCTBUTEIBHOTO
Yrcia Kak 0€CKOHEYHOH NeCATUYHON
IpoOu, MPUMMEHATD JIECSITUYHBIC
MPUONIVOKEHUS PAllMOHAIBHBIX U
vppaluoHaiIbHbIX yncen. U3o0paxkaTh
I[CI\/'ICTBI/ITGJ'II)HI)IG YqHuciia TOUKaMHu
KOOPAMHATHOU NPSMOH.
3anucbIBaThH, CPABHUBATH H
yYHOpPSII0YUBATH JCHCTBUTEIbHBIC
quca.

BbInoaHATH, coueTas yCTHBIE U
MTUCbMEHHBIE IPUEMBI,
apugMeTHYecKHne 1eiicTBUS C
paIMoHaIbHBIMHU YUCIIaMU; HAXOAUTh
3HAYEHMS CTEIIeHEN C OeJIbIMHU
MOKa3aTesIMA U KOpHEl; BBIYHCIATD
3HAYEHUS YUCIIOBBIX BBIPAXKCHUH.
Iony4yuTs npeacrasJieHUue O
3HAYNMOCTHN Ilel\/'ICTBI/ITeJ'IBHLIX YHCECII B
MIPaKTUYECKOH IeATENBHOCTH
YeJoBeKa.

AHAJM3UPOBATH U A€eJaTh BBIBOJBI O

TOYHOCTHU HpI/I6JII/I)KeHI/I$[

ttps://www.yaklass.ru/p/informatika/7-klass/obrabotka-

tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-

povtorenie-13826
https://resh.edu.ru/subject/lesson/2247/start/
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JNEUCTBUTEIBHOTO YKCIA IPU PEILEHUH
3ajay.

OKpyrasiTh AeHCTBUTENbHBIC YHCTIA,
BBIOJIHATH NPUKHAKY Pe3ysbTaTa
BBIYMCIICHUH, OLIEHKY 3HAUCHUIA
YHCJIOBBIX BBIPAXKEHUIL.

3HAKOMHUTBCSI ¢ HCTOpHMel pa3BUTHS
MaTeMaTHKU

VpasHenus ul|b JluneiiHoe ypaBHEHHE. OcBauBaTh, 3al0MHHATH u | https://resh.edu.ru/subject/lesson/1413//
HEpPaBEHCTBA. Perrenue ypaBHeHui, NpUMeHsiTh rpauyecKne MeToabl https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-
VpaBHeHUs ¢ OJHOM CBOJMISANIMXCS K JIMHEHHBIM. TIPH PelleHHH YPABHEHHU i, HePaBeHCTR uravneniia-11021/kakie-byvaiut-kvadratnye-uravneniia-
TIepeMeHHOi KBajipaTHOE ypaBHEHHE. — 9117/re-8861a043-7088-4ff6-bd01-h53008f882da
Pemienue ypaBHeHUi, Pacnosmasate memse m  ApoGHEE https://www.vaklass.ru/p_/alqebrals-klass/kvadratn_\(e-
CBOJIAIINXCS K s uravneniia-11021/reshenie-ratcionalnogo-uravneniia-
KBa/IPaTHBIM. ypaBHeHus. Pemate JmHeiHbIe W | syodiashchegosia-k-kvadratnomu-9118/re-1d0e092f-b0cO-
BuKBazpaTHBIE KBa/IpaTHble YPaBHeHUsl, ypaBHeHus, | 44ee-81b4-7255eld7chfe
ypasrernus. Mpiveps | croamnees « i, mpocteiume | PR TR FRAR S BT
pemem:m ypaBH“eHmE APOOHOPAIIOHATLHbIE YPABHEHIs. svodiashchegosia-k-kvadratnomu-9118/re-04416889-618d-
TpeThel U 4eTBEPTOM IIpenyaratb BO3MOXHBIE CIIOCOOBI 460-9816-0f844601C866
CTCIICHCH pa3NIOMCHUCM Ha | pELCHHS TEKCTOBBIX 3a/1a4, https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-
MHOXHTEIH. Pemenye 00CYKIATH X H PeIaTh TEKCTOBBIE | naravenstva-9121/obshchie-metody-resheniia-uravnenii-
JPOOHO-PALMOHATIEHBIX 3a/1a44 Pa3HBIMHU CIIOCOOAMMU. 9119/TeacherInfo
ypapHeHuil. Pemenne 3HAKOMHMTBCA € HMCTOPMEH pasBUTHUA | https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-
TCKCTOBBIX 3a/1a1 MaTEMaTHKH uravneniia-11021/reshenie-ratcionalnogo-uravneniia-
anrebpantecKiM METoNIoM Svodiashchegosia-k-kvadrathomu-9118/re-11dca44f-4dfe-
4615-b30c-bdc8d773d1ef
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-
chisla-13442/reshenie-tekstovykh-zadach-arifmeticheskim-
sposobom-13747/re-53450718-d366-423d-8cc8-
5dbc19c18e7e
VYpaBHeHUsI u |18 VpaBHEHHE C IBYMsI OcBauBaTh H NPUMEHSITh IPHEMBI https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-
HEpPaBEHCTBA. MEPEMEHHBIMU H €TI0 pelleHus CUCTEMBI JIBYX JTMHEHHBIX kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-

Cucremsl ypaBHEHUH

rpaduk. Cucrema AByX
JIMHEMHBIX ypaBHEHUH €

ypaBHeHI/Iﬁ C AByMs IEPEMEHHBIMU U

uravneniia-12118/re-e96cf76b-db28-4db6-84ec-
532120d161d7
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https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/reshenie-tekstovykh-zadach-arifmeticheskim-sposobom-13747/re-53450718-d366-423d-8cc8-5dbc19c18e7e
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JIBYMS TTEPEMEHHBIMHA U €€
peuenue. Pemenue
CHCTEM JIByX YpaBHEHHH,
OJTHO M3 KOTOPBIX
JIMHEHHOE, a IPyroe —
BTOPOI1 cTENEHMU.
I'paduaeckas
WHTEPIIPETaIns CHCTEMBI
YpaBHEHUH C IBYMs
rnepeMeHHbIMU. Perienue
TEKCTOBBIX 3a]1a4
anreOpanvaecKuM
crocoooM

CHCTEMBI JIBYX YPaBHEHHUIA, B KOTOPBIX
OJIHO YpaBHCHUE HE SBISACTCS
JIMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHATIHHO-
rpaduyecKue MPeACTaBICHUS IS
peleHus U UCCIeT0BaAHUS
YpaBHEHUH M CUCTEM.
AHAJM3UPOBATH TEKCTHI 33124,
pemaTthb uxX anreOpanyecKuM
CIOCOOOM: MePexXoAnTh OT CIIOBECHO
(hOpPMYITHPOBKHU YCIIOBHS 33719 K
anreOpanvecKor MoJEIH MyTEM
COCTaBIICHUSI CUCTEMBI YPABHEHHIA;
pemaTh COCTAaBICHHYIO CHCTEMY
YpaBHCHHI; HHTEPNPEeTHPOBATH
pe3yJIbTaT.

3HAKOMHUTBCH C MCTOPHEN pPa3BUTHA
MaTeMaTHKH

https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-
lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-
sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-
12436/Teacherinfo
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-
kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-
uravneniia-12118/re-e96¢f76b-db28-4db6-84ec-
532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-
lineinykh-uravnenii-s-dvumia-peremennymi-10998/sistema-
lineinykh-uravnenii-kak-matematicheskaia-model-12474/re-
95326f05-58d1-4771-bfc9-410a36408ade

YpaBHEeHUA
HEPaBEHCTBA.
HepaseHnctaa

20

HucoBble HEPABEHCTBA U
ux cBorcTBa. JIuHeliHbIe
HEpPaBEHCTBA C OJTHOM
MepPEMEHHOMN U UX
peuieHue. CUCTEMBI
JINHEUHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOU U UX
peuienue. KBagparueie
HEPaBEHCTBA U UX
peuienue. ['paduyeckas
WHTEPIPETAINS
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMs
MepEMEHHBIMU

Yurarthb, 3aNUCHIBATH, IOHUMATD,
HHTEePNPeTHPOBATH HEPABEHCTBA;
HCHOJIb30BaTh CUMBOJIMKY H
TEPMHUHOJIOTHIO. BBINOIHATH
npeoOpa3oBaHMsI HEPABEHCTB,
HCNOJIB30BATH JIJIsl TPe0Opa3oBaHus
CBOMCTBA YHCJIOBBIX HEPABCHCTB.
Pacno3HaBaTh nUHEHHBIE U
KBaJpaTHbIE HepaBeHCTBa. PemiaTh
JUHEHHBIE HEPABEHCTBA, CUCTEMBI
JUHEHHBIX HEPABEHCTB, CHUCTEMBI
HEPaBEHCTB, BKIIOYAIOIINX
KBaJ[paTHOE HEPABEHCTBO, U PellaTh
1X; 00CYyKIaTh TIOJyYCHHbIE PEIICHNUS.

https://resh.edu.ru/subject/lesson/1983/start/

https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/1987/start/
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-
11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-
82f1bfb1-6b0d-4727-8f88-13d17bfh83b6
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-
11023/metody-resheniia-kvadratnykh-neravenstv-9127
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-
sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-
9130/re-3747fcf3-a076-4c1f-8335-01eelffe7b87
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H300pakaTh penicHue HEPaBEHCTBA U
CUCTEMBI HEPaBCHCTB Ha YHCIOBOM
MPSIMOA, 3aMUCHIBATH PEIICHHUE C
MTOMOIIHI0 CUMBOJIOB.

PemaTh KBajpaTHBIC HCPABESHCTBA,
WCTIONB3YS rpadraeckre

MIpeICTaBICHUS.
OcBauBaThb U NPUMEHSTH
HEpaBEHCTBA MIPH PEIICHUN PA3INIHBIX
3a1ad, B TOM qucie

MIPaKTUKOOPUEHTHPOBAHHBIX

DyHKIUU

25

KBanparnunas GpyHkuus,
e€ rpad UK U CBOWCTBA.
[Napabomna, KoopaUHATEHI
BEPILIUHBI 1apadoIIbl, 0Ch
CUMMETPHUH MapadoIb.
I'padvku bynaKIwiL:
y=kx, y=kx+b,
y=x, y=x, y= VX,
y=Ix|

Y=K/X

PacnozHaBaTe  BHJBI  U3Yy4acMbIX
¢byHKIW; HWTIOCTPUPOBATH
CXeMaTH4Y€eCKH, 00BSICHATH
pacroyioKeHue Ha  KOOPAMHATHOM
IJIOCKOCTH TPpa)uKOB

bynkimii Buma: y = kx, y =kx +b, y =
X,

X

y = x3:y :\/-’_Cv Y = x| B
3aBUCUMOCTH OT 3HaYEHUH

KO3 QHIIMEHTOB; ONMCHIBATH HX
CBOMCTBA.
Pacno3naBatnb KBaJIpaTUYHYIO
¢dbyakmuio o ¢dopmyne. IlpuBoanTs
npuMepsl KBaIpaTHYHBIX
3aBUCUMOCTEH U3 peajbHOM KU3HU,
¢u3uku, reomerpud. BwIABAATE U
0000maTh,  OCOOCHHOCTH  rpaduka
KBaJpaTUUHON QYHKLIUH Y = ax® + bx +
C.

https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-
funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-
funktciia-y-ax-bx-c-9108/Teacherinfo
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-
funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-
funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-
4e43b5a0ae5h
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-
svoistva-chislovykh-funkitcii-9132/stepennaia-funktciia-s-
naturalnym-pokazatelem-12044/re-c7626d3e-e29a-41€9-970f-
1a5540f90427 https://www.yaklass.ru/p/algebra/11-
Klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-
9158/Teacherinfo
https://resh.edu.ru/subject/lesson/1966/start/
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-
kx-m-9165/lineinaia-funktciia-y-kx-m-grafik-lineinoi-
funktcii-9107 https://www.yaklass.ru/p/algebra/8-
klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-
11012/kvadratichnaia-funktciia-y-kx-i-ee-svoistva-parabola-
11013/re-df26fc96-1843-443e-al5a-
ae62d0653353https://www.yaklass.ru/p/algebra/8-
klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-
11012/funktciia-y-k-x-i-ee-svoistva-giperbola-9599/re-
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Ctponthb " H300pakaTh
cXeMaTH4YecKHU rpaduku
KBaJpaTUUHBIX (DYHKIMH, 3aJaHHBIX
(dhopmynamu Buga Yy = ad y=adt+q,
y=a(x+p)’ y=ax+bx+ec.

AHanu3MpoBaTb U NPUMEHSATb
CBOMCTBA U3YYCHHBIX (QYHKUWH a7
HX IOCTPOEHUS,
MOMOIIBIO IIU(POBBIX PECYPCOB

B TOM 4YHCIC C

39740e3f-27a1-4019-8d34-12046319d413

YucnoBrle
MHOCJIEIOBATEILHOCTHA
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ITonsiTre uncaoBOR
MOCJIEI0BATEILHOCTH.
3ananue
MOCJIEI0BATEIEHOCTH
PEKyppeHTHOM hopMyIoii
1 GOPMYIIOif N-TO YJICHA.
Apudmernyeckas u
reoMeTpuyecKas
nporpeccu. opmyssl n-
ro WieHa apupMEeTHIECKON
U TEOMETPUYECKOM
MIPOTPECCHUH, CYMMBI
MEPBBIX N YJICHOB.
N300paxeHne 4ieHOB
apudmMeTnyeckor u
reOMETPUUYECKOU
MpOrpeccuil ToukaMu Ha
KOOPAWHATHOW IIOCKOCTH.
JIunelnnsbIil u
SKCHOHEHLIUAIBHBIN POCT.
CnoxHbIE TIPOIIEHTHI

OcBanBaTh U NPUMEHSITh HHJICKCHBIC
0003HaYCHUS, CTPOUTH pedeBble
BBICKA3bIBAHUS C UCTIOJIb30BAHUEM
TEPMHHOJIOTHH, CBSI3aHHOM C MOHSTHEM
MOCJIeIOBATEILHOCTH.
AHnanu3zupoBatb GopMyIy N-ro dieHa
MOCJIeIOBATEILHOCTH WIIH
PEKyppeHTHYI0 hopMyTy U
BBIYUCIISITH WICHBI
MOCJICA0BATEIILHOCTEH, 3a/TaHHBIX
THMHU QOPMYIIaMH.

YcTanaBiuBaTh 3aKOHOMEPHOCTH B
MOCTPOCHUH MOCJIEI0BATEILHOCTH,
€CIT BBITIMCAHBI TIEPBBIC HECKOIBKO €&
YJICHOB.

Pacno3znaBath apudMeTHUYECKYyl0 U
FEOMETPUUECKYI0  MPOTPECCHU  TpHU
Pa3HBIX crioco0ax 3aJaHusl.

Pemarth 3a7auu ¢ HCHONB30BAHHEM
dbopmyn N-ro unena apudMeTHUECKON
U TEOMETPUYECKOM  MIPOrpeccHid,
CYMMUBI IIEPBBIX N YJICHOB.
HN300paxkaTh 4IcHBI

https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/poniatie-chislovoi-
posledovatelnosti-sposoby-zadaniia-posledovatelnostei-11943
https://www.yaklass.ru/p/algebra/10-klass/proizvodnaia-
primenenie-proizvodnoi-dlia-issledovaniia-funktcii-
9147/chislovye-posledovatelnosti-i-ikh-svoistva-
9140/TeacherInfo
https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/arifmeticheskaia-
progressiia-svoistva-arifmeticheskoi-progressii-9141/re-
9be60eb3-2e3a-4782-b724-d5bca94395dc
https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/geometricheskaia-
progressiia-svoistva-geometricheskoi-progressii-9142/re-
1cea80c1-2bde-4270-a473-6b6d81ad228d
https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/arifmeticheskaia-
progressiia-svoistva-arifmeticheskoi-progressii-9141/re-
9be60eb3-2e3a-4782-b724-d5bca94395dc
https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/geometricheskaia-
progressiia-svoistva-geometricheskoi-progressii-9142/re-
1cea80c1-2bde-4270-a473-6b6d81ad228d
https://www.yaklass.ru/p/algebra/9-klass/chislovye-
posledovatelnosti-progressii-9139/geometricheskaia-
progressiia-svoistva-geometricheskoi-progressii-9142/re-
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TOCIICAOBATCIBHOCTH TOYKaAMH Ha
KOOpI[HHaTHOfI IIJIOCKOCTH.

PaccmaTpuBaTth nNpuMepbl
NMPOLECCOB M SIBJIEHUH U3 peabHOI
KU3HH, WUTIOCTPUPYIOIINE U3MEHEHUE
B apu(METUIECKOH MPOrpeccu, B
reOMETPUUYECKOH NPOrPeCcCUi;
n300pakaTb COOTBETCTBYIOIIUE
3aBUCUMOCTH TpapuICCKH.

PemaTnb 3a1a4u, CBSI3aHHBIC C
YHCJIOBBIMH IIOCICAOBATCIBbHOCTAMHU, B
TOM YHCIIE 3312491 U3 PEabHON KU3HU
C MCIIOJIb30BaHUEM [TUPPOBBIX
TEXHOJIOTHH (AJIEKTPOHHBIX TAOJHIL,
rpadUYecKoro KajabKyJIsaTopa  T.IL.).
PemaThb 3a1a4n Ha CIOXHBIE
MMPOLCHTHI, B TOM YHCJIC 3aJla4H 13
peanbHO MpaKTUKH (C
HCTIOJIB30BaHUEM KAJIBKYIISTOPA).
3HAKOMHTBCH € MCTOPHeH pa3BUTHA
MaTeMaTHKH

1cea80cl-2bde-4270-a473-6b6d81ad228d

https://www.yaklass.ru/p/osnovy-finansovoj-gramotnosti/7-

klass/bankovskaia-i-nalogovaia-sistemy-127377/kak-sberech-

dengi-s-pomoshchiu-depozitov-127380/tv-c47394ch-b9b6-

443c-a6ad-00962bb01a53

IToBTOpEHue,
0000111EHHE,
CHCTeMaTH3aIs
3HAaHUU

13

Yuciia 1 BEIYACIIEHUS
(3amuch, cpaBHEHUE,
JIEHCTBHS C
JIEUCTBUTEIILHBIMU
YHCJIAMH, YHUCJIOBAs
TIpsiMast; MPOTICHTHI,
OTHOIIIEHUSI, TIPOTIOPIINH;
OKpYTJICHHE,
puOJIMKEHUE, OIICHKA,
pelIeHUE TEKCTOBBIX 3a7a4
apupMeTHIECKUM
crocobom)

OnepupoBaTh NOHATUSIMH:
MHO€ECTBO, TIOJIMHOKECTBO, OTIEPALIUH
Ha/I MHO)KECTBaMH; HCM0JIb30BaTh
rpaduyiecKoe npeicTaBlIeHIe
MHOJKECTB JUISL OITUCAHHS PealbHBIX
MPOLIECCOB U SIBJICHUH, IPH PEIICHUN
3a1a4 U3 Ipyrux yaeOHBIX IPEIMETOB.
AKTYaJIN3UPOBATH TEPMUHOJIOTHIO H
OCHOBHbIE J1eliCTBUSI, CBSI3aHHbIE C
YHMCJIAMHU: HATYpaIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YHCIIA,
JEeTUMOCTb HAaTypaJIbHBIX YHCE,

https://resh.edu.ru/subject/lesson/2247/start/
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MIPU3HAKH IETUMOCTH, [IEJI0e YUCIIO,
MOJIYJIb YHCTa, OOBIKHOBEHHAS 1
JecSITHIHAs IPOOH, CTAaHIAPTHBIA BUT
qucia, apuhMEeTHIECKANA KBaAPaTHBIN
KOPEHb.

BbINoJHATSH AeicTBHUS, CPABHUBATH
| YNOPAT0YUBATH YUCIIA,
MIPEICTABIISATh YHCIa Ha KOOPAUHATHON
MPSIMOM, OKPYTJISTh YHCIA,
BBINOJIHATH NPUKUAKY U OLIEHKY
pe3ynbTaTa BRIYHCICHUH.

Pematn TEKCTOBbIE 3aga4uu
apudmerndyeckum crmocoboMm. Pematn
NpaKTHYeCKHe 3a[a4M, COJEpKaIlne
MIPOLICHTHI, JOJIM, YACTH, BRIPAIKAIOIIHEC

3aBUCHMOCTH: CKOPOCTb — BpeMs —
paccTosiHAe, II€Ha — KOJMYECTBO —
CTOHMMOCTb, 00BEM paboter —
BpeMsi — NPOU3BOAUTEIHHOCTD
TpyZAa. Pa3ouparts peasibHbIe
KN3HCHHBIC CUTyaluu,

(¢opmyaupoBath uX Ha  A3bIKE

MaTeMaTHKH,
HAXOJAUTh peuieHue, MPUMEHSA
MaTeMaTUYeCKU arnmapar,

HHTEePNPEeTHPOBATDH PE3YIbTAT

Anrebpandeckue
BBIpaYKEHHSI
(mpeobpazoBanue
anredpandecKux
BBIPKCHHIA, JIOMYCTUMBIE
3HAYCHUS)

OnepupoBaTh MOHSATUSIMH: CTCIICHbD C
[IETTBIM TTOKa3aTeNeM, apupMeTHICCKUN
KBaJIpaTHBIN KOPEHb, MHOTOYJICH,
anredbpanveckas qpoOb, TOXKIECTBO.
BEINOJIHATH OCHOBHBIE ICHICTBHUA.

https://resh.edu.ru/subject/lesson/7267/start/248126/
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BBITIONHATH PacuéTsl 10 (hopMymiam,
peoOpa3oBEIBATH IICITEIE,
IpOOHOPANOHATFHBIE BRIPAXKEHUS U
BBIpKEHUSI C KOPHSIMU,
peann30BHIBATh Pa3IOKEHUE
MHOTOWICHA HA MHOXHTENH, B TOM
YHcIIe ¢ UCIIOIb30BaHuEM (HOpMYIT
Pa3HOCTH KBaJpaTOB M KBagpaTa
CYMMBI B Pa3HOCTH; HAXOIUTh
JOITyCTHMBIE 3HAYEHUS TIEPEMEHHBIX
IUTSE IPOOHOPAIMOHATBHBIX
BBIPa)KCHUI, KOpHEH.

MopaeaupoBaTh ¢ NOMOLIBIO (OPMYIT
peasibHbIE MPOLIECCH U SABJIECHUS

@OyHKIKH (TIOCTPOEHUE,
CBOMCTBA U3YUYCHHBIX
¢dhyHKIMI; Tpaduueckoe
peuIeHUE YpaBHEHUHN U X
CUCTEM)

OnepupoBats NOHATUAMHU: QYHKINS,
rpaduk QyHKIMH, HYTH QYHKIIH,
MPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHus1, yObIBaHHS,
HauOOoJIbIIee U HANMEHbIIIee 3HAUCHHS

hyHKIHH.
AHaIN3HPOBATD, CPaBHUBATD,
odcyx1aTb  cBoiictBa  (QYHKIHH,

CTPOUTH UX rpaduKy.

OnepupoBaTh NOHATHAMU: TpPAMAas
MPOTIOPIIMOHAITBEHOCTD, oOpaTHast
MIPONIOPLUOHAIBHOCTD, JTMHEHHas
GyHKIUMS, KBajJpaTh4Has (QYHKIUS,
napabomna, runepbosna. Ucnosis3oBaTh
rpaukM JUisi ONpPENENICHUs] CBOWCTB,
MpOLIECCOB M 3aBUCHUMOCTEH, JUIs

pelieHus 3aa4 U3 JPYrux Y4eOHBIX

https://resh.edu.ru/subject/lesson/1966/start/
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NpEeIMETOB W  pEaJIbHOW  >KU3HU;
MOJEJINPOBATH C  TIOMOIIBIO
rpauKoOB peajgbHBICE TIPOIECCH U
sBieHUs. BeIpakate ¢opmyamMu
3aBUCUMOCTH MEXy BEIIMYMHAMU

OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

o

102
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PABOYASA INPOI'PAMMA VYYEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KJIACCAX

HOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OMH W3 OCHOBHBIX Pa3JIeNIOB MIKOJIbHOW MaTeMaTUKH, UMEIOITUI
CBOEH IeNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUHN U
B3aMMHOE pPACIOJIO)KEHHUE, OINMUPAECTCS Ha JIOTHYECKYI0, JI0Ka3aTEIbHYI0 JUHUIO.
[leHHOCTh W3Yy4YEHHS TEOMETPUM Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
3aKJIIOYAETCS B TOM, YTO OOYYaIOIIMICS Yy4YUTCA MPOBOAUTH JOKa3aTeIbHbIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3aKJIIOYEHUs, JIOKa3blBaTh HWCTHUHHBIC
YTBEPXKIEHUSI U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHHUS «OT
IPOTUBHOIO», OTJIMYaTh CBOMCTBA OT NPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKICHUS.

BTOpoii 1IEHHOCTBIO H3y4E€HHS TE€OMETPUH SBIIIETCS MCIOJIB30BAHHME €€ KAk
WHCTPYMEHTAa MpPH PEHICHUHM KaK MaTeMaTH4YeCKHX, TaK M TMPaKTUYECKUX 3ajad,
BCTPEYAIONINXCS B peadbHOM Ku3HHU. OOydaroluiicss TOKEH HAyYUThCS ONPEAESIUTh
reOMETPUYECKYI0 (DUTypy, OMHCATh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IJIOLIAAb 3€MENBHOIO y4acTKa, PacCUUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOIO
kabeyst unum TpedyeMble pa3Mephbl rapaxa [jisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIIMTENIbHAS JHHUS B uU3ydyeHUH reomerpuu. llpu pemenun 3amay
MPAKTUYECKOTO XapakTepa OOyYarOIIMICS YYUTCS CTPOUTh MAaTeMaTHUYECKHE MOJICNU
peaNbHBIX )KU3HEHHBIX CUTYallUi, MPOBOJAUTH BHIYUCIICHUS U OLEHUBATh aJI€KBATHOCTH
MOJIy4YEeHHOTO pe3yJIbTaTa.

Kpaiine BaxkHO TOAYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTHBHPOBATh HCIIONB30BaTh OMpPENENCHUs T€OMETPUUYECKUX (Uryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHECHHUE MOJTYYEHHBIX YMEHHUI B (PU3HMKE M TEXHUKE.
Ot cBs3u HauOoisiee sApKO BHUIHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
COOTHOIICHUS», «MeTon koopauHat» U « Teopema [Tudaropay.

VYuebupii Kypc «l'eoMeTpusi» BKIIOYACT CJIACAYIOMUE OCHOBHBIC DPa3feiibl
coagepxkanusi:  «l'eomerpuueckue Gurypl U UX  CBOWCTBa», «VI3MepeHue
r€OMETPUYECKUX BEIMYUHY», «JleKapTOBbI KOOpPAMHATBHI Ha TUIOCKOCTH», «BeKTopbi»,
«/IBmxenus mrockocTny, «IIpeodpazoBanus mogo0us».

OOmiee 4YMCIO 4YacoB, PEKOMEHJOBAaHHBIX HJIsi HM3y4eHUs YydeOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helelw), B 8 kinacce — 68
yacoB (2 Jaca B Hefient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COIEPKXAHUE OBYYEHUA

7 KIIACC

HavaneHble nonstHs reomerpuun. Touka, mpsimas, OTPE30K, Jyd. YTOJd. Buabl
yriaoB. BeprTukambHble W CMeXHbBIE yrubl.  buccektpuca yria.  Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEBOM cHUMMeETpuu. [Ipmmepbr
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE IOCTPOECHMS C IOMOIIBIO LIUPKYJIA U JUHEHKH. TpeyronbHuK. BeicoTa,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOeApeHHBII W  PAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M MpU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONMCTBA M NPHU3HAKU IApaUICNIBbHBIX MpsAMBIX. CyMMa YIJI0B TPEYrOJbHUKA.
BHentHue yriel TpeyroJbHUKA.

[IpsMoOyroyibHbIA  TpeyrosbHUK.  CBOWCTBO  MeAMaHbl  IMPSIMOYTOJBHOTO
TPEYroJbHUKA, MPOBEAEHHOM K rumnoreHyse. [Ipu3sHaku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpsSAMOYTONIBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OojblieM yrjie u OoJNblIed CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe mecto To4yek. buccektpuca yria W CEpeAUMHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb U KpYT, XOp/ia U AUAMETP, UX CBOWCTBA. B3auMHOE pacnoiokeHue
OKpyKHOCTH M mnpsmoil. KacatenbHas M cekymas K OKpYXHOCTH. OKpy»XHOCTb,
BIIMCaHHAas B yroJ. BnimcanHas u onmcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. IlapammemorpaMM, €ro mpus3Haku U CBOMCTBA. YacTHBIE
Clly4au TapauieorpaMMoB (TIPSIMOYTOJIBHUK, pPOMO, KBaapaT), WX TMPU3HAKUA U
cBoiicTBa. Tpanernus, paBHOOOKas Tparnenus, €€ CBoMCTBa U pu3Haku. [IpsismoyronsHas
Tpanenus.

Meron yaBoeHuss Menuanbl. lleHTpanbHas cummerpus. Teopema @aneca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp Macc TpeyroiabHuUKa.

[Tonobue TpeyrodbHUKOB, Kodhduuuent mnoxodus. I[lpuzHaku mnogO0US

TpeyroJibHUKOB. [IpruMeHenune noqo0ust Mpu pelieHuy NPakTUYEeCKUX 3a/1ay.
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CpoiictBa miomaneli reomerpudeckux ¢uryp. Dopmynsl s TUIONIAAH
TpPEYroJibHUKa, NapajuienorpaMmma, pomba u Tpaneuud. OTHOIIEHWE IUIONIAAeH
oA00HBIX (UTYP.

Bpruncnenne mmiomanei TpPEeyroJbHUKOB M MHOTOYTOJBHMKOB Ha KJIETYATOU
Oymare.

Teopema IlIudaropa. Ilpumenenne Tteopembl Iludaropa mnpu pelnreHun
MPAKTUYECKUX 33/1a4.

Cunyc, KOCHHYC, TAHI€HC OCTPOro yria MOpsIMOYTrOJIbHOTO TpPEYrojbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (GYHKIIUU YTIIOB B
30°, 45° u 60°.

BrincanHble ¥ LEHTpalbHBIC YIUIBIL, YTOJI MEXAY KacaTeJIbHOW U XOPAOW. YTJIBI
MEXIY XOpJaMHd M CEKYIIHMMHU. BhOuCaHHbIE W OINHUCAHHBIC YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxkeHue AByX OKpyxHocTed. Kacanue oxpyxHocTeit. OOmue
KacCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanreHc yriioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIBI IPUBEACHUS.

Pemienne tpeyrompHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. Pemenue
IPaKTUYECKUX 3314 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Mpou3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHU OTPE3KOB
CEKYILHUX, TeOpeMa O KBAIpaTe KacaTeJIbHOM.

Bexkrop, nnuHa (MOyJb) BEKTOpA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlPaBJICHHbIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALINU
HaJ BeKTopamu. Pa3nokeHne BEKTOpa Mo IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Koopaunatel Bektopa. CKalipHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS
HaxO0>XJICHUS JJIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSMOW U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUCHUE OKPYKHOCTEH M NpsIMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. [[MMHA OKpy»KHOCTH. I'pamycHass u paauaHHas
Mepa yriia, BBIYUCIEHUE JUIMH AYT OKpykHOCTel. [noimane kpyra, cekropa, CerMeHTa.

JIBIDKEHUST TIJIOCKOCTH W BHYTPEHHUE CUMMETpUH ¢uryp (dreMeHTapHbIe
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.

MNPEIMETHBIE PE3YJbTATHI
[TpenmeTHBIC pPE3yNbTAaThl OCBOCHHS MPOTPAMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:
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Pacnio3HaBaTh M3ydeHHBIE reoMeTpUuecKre (UTYphI, OMPEAEsaTh UX B3aUMHOE
pacmoyioKeHHe, M300pakaTh TEOMETPUYECKHE (UTYPHI, BBINIOJHATH YEPTEKHA  TI0
YCIOBUIO 3afaur. V3MepsTh JTWHEWHBIE W YIVIOBBIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIUHCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyro OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B peajbHOM
KU3HU, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJIMYHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[Tonmp30BaThCS MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh MMPU3HAKU
Y CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYXKICHUS C HCIOJIb30BAHUEM TI'€OMETPUUECKUX
TEOpEM.

[Tomp30oBaThCd MpPHU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYrOJIBHUKOB,
CBOMCTBOM MEJIMaHBbI, MMPOBEAEHHON K THIOTEHY3€ NMPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pELIEHNY T€OMETPUUECKUX 3a/1a4.

Onpenenars napamieIbHOCTh MPAMBIX C IIOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT C
HAMU cekymas. OnpeaensiT MNapayieIbHOCTh MPSIMBIX € TOMOIIBID PABEHCTBA
PacCTOSAHUM OT TOYEK OJHOM IPSAMOM O TOYEK NPYTOU MPSAMOM.

Pemats 3a1aun Ha KiteTyaToi Oymare.

[IpoBOIUTH BRIUMCICHUSI U HAXOAUTH YHCIIOBbIC U OyKBEHHBIC 3HAUCHUS YTJIOB B
FEOMETPUYECKUX 3a/1ayaX C HKCIOJIb30BAHHUEM CYMMBbI YIJIOB TPEYTrOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHUH ABYX
MapajuIeIbHbIX MPSAMBIX CEKylleW. Pemare npakTudyeckue 3aJadud Ha HaAXOXKICHUE
YIJIOB.

Bnagetp mnoHsATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACsaTh
OMCCEKTpUCY yIJIa M CEpPEAUHHBIN TMEPHEeHIUKYISIP K OTPE3KYy KaK T'€OMETPUYECKHE
MECTa TOYEK.

@opMynupoOBaTh ONPEACIEHUS] OKPY>KHOCTH W Kpyra, XOpIAbl M JuaMmeTpa
OKPY)KHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOMCTBA IIPU
pellIeHuu 3a1ay.

Bnagerp noHATHEM ONMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ T1eHTp. I[lomb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYroJIbHUKa TIEPECEeKAOTCs] B OJHOM TOYKE, M O TOM, UTO CEPEAUHHBIC
MEePIEHANKYJISAPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bnagete nonsiTMEM KacaTenbHOM K OKPYKHOCTH, IOJIB30BAaThCA TEOPEMOM O
MEPIIEHANKYJIIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonmp30BaThCA NPOCTEHUIIMMHU T'€OMETPUUECKUMU HEPABEHCTBAMM, IIOHMMATh HUX
IIPAKTUYECKUNA CMBICIL.
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[IpoBOANTE OCHOBHBIE TE€OMETPUUYECKHE IMOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JINHENKHU.

[IpeameTHbIE pPE3YNBTATBI OCBOCHHSI MPOTPaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacrio3HaBaTh  OCHOBHBIE  BUJbI  YETBIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
M0JIb30BATHCS UX CBOWCTBAMU MPHU PEUIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKM NEPECEUECHUs MEIMaH TPEYroJIbHUKA (LIEHTpa Macc)
B pPEIICHHUH 3a/au.

Brnaners noHsiTueM cpeaHel JIMHUU TPEYroJIbHUKA U Tpaneluu, MPUMEHSITh UX
CBOWCTBA IPU PELICHUH reoMeTpudeckux 3anad. llomp3zoBarecsa Tteopemont daneca u
TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX JIJIs1 PELICHUS TPAKTHUYECKUX
3az1ay.

[IpuMeHsATh TPU3HAKK TMOJI00US TPEYTrOJHLHUKOB B PEIICHUHM T€OMETPUUECKUX
3a/1ay.

[Tonb3oBatbess Teopemoit Iludaropa s pemieHuss TEOMETPUYECKUX U
MpakTH4ecKux 3anad. CTpouTh MaTEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX 33/1ayax,
CaMOCTOSITEJIBHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagerp NOHATHSMU  CHHYCa, KOCHMHYyca W TaHI€HCa OCTPOro yria
NPSIMOYTOJIBHOTO TpeyroyiibHUKa. [loap30BaThCs ATUMU TOHSATHUAMHM ISl PEILLICHHS
MPAKTUYECKUX 33/1a4.

Beruucnars (pa3iuuHbIMUA CIIOCOOAMU) TUIOIIAAb TPEYrojdbHUKA W IUIONIAAN
MHOTOYTOJIbHBIX (GuUryp (mosib3ysich, Ijie HEOOXOIUMO, KAJIbKyJISTOpoM). [IpumeHsTh
MOJTyYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4ax.

Brnanets MOHATUSMHA BIMCAHHOTO U LEHTPAIBHOTO YyIia, UCIO0JIb30BAaTh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriax MeXay XopAamu (CEKyIIMMM) U yTiie MeXAy KacaTelbHOU U
XOpJOi MPH PEIICHNH T€OMETPUUYECKUX 3a1a4.

Brnanerr mNOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, NPHUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEILICHUH 3a]1a4.

[IpuMeHsATH TONyYEHHbIE 3HAHWS Ha TMPAKTUKE — CTPOUTh MaTEeMaTHUECKHE
MOJIeNIA JJIs 337a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS C
OpUMEHEHHEM ToJo0us W  TPUTOHOMETpUM  (MOJB3YSCh, TJe  HEOOXOAMMO,
KQJIBKYJISITOPOM).

[IpeameTHBIE PE3yNbTaTBl OCBOCHHS TMPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX TTOMOIIIBIO
pa3TUYHBIC AJIEMEHTHl TPSIMOYTOJBHOTO TPEYTOJbHUKA («pPEIIeHWe MPSIMOYTOJIbHBIX
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TPEYTrOJAbHUKOBY»). HaxoauTh (¢ MOMOIIBIO KadbKyJIATOpa) JUIMHBI W YIJIBL  JUIS
HETaOJMYHBIX 3HAYEHUI.

[Tonb30BaTbea (opMynaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsl HAXOXACHUS COOTHOIUIEHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnons30BaTh TEOPEMBI CUHYCOB M KOCHMHYCOB JUI HaXOXACHUS Pa3IU4HbIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUU
F€OMETPUYECKUX 3a/ay.

Brnagers monsTHsMU mpeoOpa3zoBaHUs MOJO0HUS, COOTBETCTBEHHBIX 3JEMEHTOB
no100HbIX Quryp. [lonb3oBaTbest cBOMCTBaMM MOJ00US MPOU3BOJIBHBIX (UTYp, YMETh
BBIUMCIIATh JJUHBI U HAXOAUTh YIJIbI Yy NOA00HBIX ¢Quryp. IlpumeHsars cBoiicTBa
no00Msl B IPAKTUYECKUX 3aJadax. YMETh NMPUBOAUTH MPUMEPHI NOJO0OHBIX (UTYp B
OKpPY’KaloIlleM MHUpE.

ITonb30BaTbCAd TEOpEMamMu O MPOU3BENCHHHM OTPE3KOB XOpI, O MPOU3BEICHHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTEIbHOM.

[Tonb30BaThCA BEKTOpaMH, IOHUMATh UX TEOMETPUUECKUNA U (PU3HUECKUI CMBICII,
OPUMEHATh MX B PEIICHUHM TE€OMETPUYECKUX U (u3nyeckux 3anad. I[lpumeHsTsb
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0KJICHUS JUIMH U YIJIOB.

ITonb30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, MPUMEHSTH €r0 B PEUICHUHU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7aY.

Bragete MNOHATHAMM MPaBUIBHOTO MHOIOYTOJBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH M PaJWaHHON MEphI yIJjla, YMETh BBIYMCIIATH ILIOIIAb Kpyra
u ero yacteil. [[puMeHaTh noayyeHHble YMEHHSI B MPAKTUUYECKUX 3a7adax.

Haxonuth ocu (MU UEHTPBI) CUMMETpUHM (GUTYp, TPUMEHATH JBHKECHUS
IUIOCKOCTH B IMPOCTEMIINX CITydasix.

[IpuMeHATh TOJIyYEHHBIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIeNIA JJIs 337a4 PealbHOM KW3HU U MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C
OPUMEHEHUEM TOJ00MSI M  TPUTOHOMETPUYECKUMX (PYHKIMH  (MOJB3YSACh, TlE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE
INJIAHUPOBAHMUE 7 KJIACC

HanmenoBanue KomuuectBo | OcHoBHOE OCHOBHBIC BHJIBI JICATSILHOCTH 00YYarOIIIHXCS 90P
paznena 4acoB coJiep)KaHue
(TeMsI) Kypca
IIpocreitmme 14 [Ipocreitmme reomerpuueckre | @OpMyYJIMPOBATH OCHOBHBIE TIOHSATHS W OTPEACIICHHSL. bubmmoreka [JOK
TE€OMETPUUICCKUEC OOBEKTHI. MHOroyronbHuK, Pacno3HaBaTh U3yueHHbBIC T€OMETPUUCCKHE (I)HrypI,I’ https://m.edsoo.ru/7f415e2e
urypsr 1 ux nomanast. CMeXHbIC U onpeesIsiTh UX B3aUMHOE PacIoji0KEHUE, BHINMOJIHATH
CBOIICTBA. BepTHUKAIbHEIE yTIbL. PaboTa ¢ YepTEXK 0 YCIOBHIO 3a/1a4H.
H3mepenne TIPOCTCHIIMMH HCPTCKAMH. IIpoBoauTH MpoOCTEHIIIIE TOCTPOSHUS C TIOMOIIBIO IUPKYIIS U
reOMETPUYECKUX N3mepenne TuHEHHBIX U F———
BCTTHAIH YIIOBBIX BEIIHLL, H3mepATH IMHEHHBIE U YTIIOBHIE BEIMYHHBI T€OMETPUIECKUX
BBIYHCJICHHE OTPE3KOB U YTIIOB
Y IPaKTHYECKUX OOBEKTOB.
OmnpenessiTh «Ha TI1a3» pa3Mephl peallbHBIX 00BEKTOB,
NMPOBOJIUTH TPyOYIO OIIEHKY HX Pa3MEPOB.
PemaTh 331291 Ha BEIYMCIICHUE IJTUH OTPE3KOB U BEIHYHH
YTJIOB.
PemaThb 33a1aun Ha B3aMMHOE PACTIOI0KEHHE T€OMETPUIECKIX
uryp.
I[MpoBoanTh KiIaccU()UKALHMIO YIIIOB, BHIYMHCIAATH JIMHCHHBIC
Y YTJIOBBIE BEJTMYMHBL, MPOBOAUTH HEOOXOJUMEIE
JoKa3aTeNlbHbIe PacCyKIeHUS. SHAKOMHUTBLCS ¢ HCTOPHE
Pa3BHUTHUS TEOMETPUHI
TpeyrojapHUKH 22 ITonsiTHE O paBHBIX Pacno3HaBaTh napel paBHBIX TPEYIOJbHUKOB HAa FOTOBBIX Bubmuorexa [JOK

TpPEYroJbHUKAX U TIEPBUYHbIE
NPEACTABICHUS O PaBHBIX
¢urypax. Tpu npusHaka
paBEHCTBa TPEYTOJIHHUKOB.
IIpu3Haku paBeHCTBa
NPSIMOYTOJIHBIX
TpeyronbHUKOB. CBONCTBO

yepTekax (C yKa3aHueM MPU3HAKOB).

BeiBoaMTH criefcTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJILHUKOB. DOpMy/IHpOBaTH
OIIpEAENICHNS: OCTPOYTOJIBHOI0, TYIIOYTOJIEHOTO,
MPSMOYTOJIFHOTO, pABHOOEAPEHHOTO, PABHOCTOPOHHETO
TPEYTOIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEJHAHbI

https://m.edsoo.ru/7f415e2e
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MEJIUaHbI IPSAMOYTOJIBHOTI'O
TPEYroJIbHUKA, MPOBEAEHHON K
runorenyse. PapHobeapeHHbIe
U PaBHOCTOPOHHHE
TpeyronbHUKU. [Ipu3Haku u
CBOICTBa paBHOOEAPEHHOTO
TpeyroiabHuka. HepaBeHcTBa B
FEOMETPUHU.

[IpssMOYTOJIBHBIN TPEYTOJIBHUK
¢ yriom B 30

TPEYTOJILHUKA; CEPEANHHOTO TIEPIICHIUKYIISPa OTPE3Ka;
HeprMeTpa TPEYTOJIbHUKA.

@ opmMyJIMPOBATH CBOWCTBA U MPU3HAKH PAaBHOOEAPEHHOTO
TPEYTOJIbHHKA.

CTpouTh YepTeKH, peliaTh 321241 C MOMOIIBIO HAXOKICHHS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsTH IPU3HAKN PABEHCTBA MPSMOYTOJIBHBIX
TPEyToJbHUKOB B 3a]a4ax.

Hcnoas3oBath 1udpoBbie pecypehl 1Sl MCCIe10BAHUS
CBOMCTB M3y4aeMBIX QUTYP.

3HAKOMMTBCSI ¢ HCTOPUEN PA3BUTHUS TEOMETPUH

ITapannensHbie 14 [TapannensHbie NpsMBIE, UX DopMyIHPOBATH NOHATHE NAPAJUICIBHBIX MPSMBIX, bubmmorexa [IOK
OpsAMBIC, CBOMCTBA. HaKPCCT Jiexxaniuye, HAXOAUTh IIPAKTUYECKNE PUMEPEI. https://m.edsoo.ru/7f415e2e
cymma yrjoB COOTBETCTBCHHBIC 1 M3yuartsb cBoiicTBa yrioB, 00pa30BaHHbBIX MPH EPECCUCHUN
TPEyroJbHHUKA .
peyr OHOCTOPOHHHE YTIbL, HapauIeNIbHBIX TPAMBIX ceKylnei. [IpoBoauTh
00pasoBatHLIe TpH AOKA3aTeIbCTBA [1apAJUIEIbHOCTH JBYX MIPSIMBIX C IOMOLIbIO
MEPECeUCHNH MapauIeIbHBIX
- yTII0B, 00pa30BaHHBIX MPH MEPECEUECHUH ITUX MPIMBIX
NpsIMBIX cekyluei). [Ipuznak N .
TpeTbel mpAMOil.
MapauIeTbHOCTH MPSIMBIX
. BbIuncasaTs cyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIEHUKA.
Yyepe3 paBeHCTBO PACCTOSHUN
. . HaxoauTth 4yncioBele 1 OyKBEHHBIE 3HAYCHHUS YTTIOB B

OT TOYEK OJTHOM MPSIMOH 10

BTOpOit psMoit. Cymma yryiop | TEOMETPHHUECKUX 3a/1a1aX ¢ NCTIONL30BAHHEM TEOPEM O CyMMe

TPEyrojbHUKa HCTOpHMeil pa3BUTHS T€OMETPUHI
OxpyxHOCTb 1 Kpyr. | 14 Oxpyx’HOCTb, XopAa 1 AuaMeTp | POpMyJIHPOBAThH ONpeNeIeHHs . OKPY>KHOCTH, XOP/BbI, Bbubnuorexa LIOK
I'eomerpuueckue ux cBoiicTBa. KacarenbHas K JMamMerpa M KacatelbHOM K OKpyxHocTH. M3yuaTs nx https://m.edsoo.ru/7f415e2e
IOCTPOCHNUA OKpYKHOCTH. OKPYXKHOCTB, CBOICTBA, IPU3HAKH, CTPOUTH YEPTEKH.

BIIMCaHHasl B yTOJI.
ITonstue o I'MT, npumenenue
B 3a/1auax. buccekrpuca u
CEpEIUHHBII NEePIEHIUKYIIAP
KaK Fr€éOMETpPUYECKUE MecTa

HccaenoBathb, B TOM YHCIE HCHOJIb3YS HH(POBbIE pecypcehl:
OKPY>KHOCTb, BHUCAHHYIO B YT'OJI; IEHTP OKPY>KHOCTH,
BIIMCAHHOMU B yTOJI; pABEHCTBO OTPE3KOB KacaTEIbHBIX.
Hcnoan3oBate MeToa I'MT ansa qokazatenbcTBa TEOPEM O
MePECeUCHNH OMCCEKTPUC YTIIOB TPEYTOJIBHUKA U CEPEAMHHBIX

77



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Touek. OKpy>KHOCTb,
ONHCaHHAas OKOJIO
TpeyroasHuKa. OKpYKHOCTb,
BIIMCAHHAs B TPEYTOJIbHHK.
IIpocreiiiiue 3agadyu Ha
MIOCTPOEHHE

MIEPIICHANKYIISPOB K CTOPOHAM TPEYTOIBFHUKA C MOMOIIBIO
I'MT.

OBJjageBaTh NOHSATHSMU BIIICAaHHOHN U OMUCAHHOMN
OKPY>KHOCTEH TPEYroJIbHUKA, HAXOAUTD LIEHTPHI 3TUX
OKPYKHOCTEM.

Pemiath OCHOBHEBIC 33JaUM HA OCTPOEHME: YIIIa, PABHOTO
TAHHOMY; CepEeIMHHOTrO0 NIEPIIEHANKYIIIpa JAHHOTO OTPE3Ka,
psIMOM, MPOXOASAIIECH Yepe3 JaHHYIO TOUKY U
MIEPIICHIUKYIIPHON TaHHOW NPSIMOI; OUCCEKTPHUCHI JTAHHOTO
yTiia; TPEyroJFHUKOB TI0 Pa3iIMYHBIM JJIEMEHTaM.
3HAKOMUTBCSH C MCTOPHEil Pa3BUTUS FEOMETPUU

[ToBTOpenwue, 4 [ToBTOpenue n o6o0IIeHe PemaTh 3a7a4u Ha MOBTOPEHHE, WILTIOCTPUPYIOIIHIE CBSI3H bubmmorexa [IOK

00001IeHe 3HAHUH OCHOBHBIX TIOHSTHH W METOJIOB | MEXK/Ly Pa3IMYHBIMH YaCTsIMH Kypca https://m.edsoo.ru/7f415e2e
Kypca 7 Kiacca

OBLIEE 68

KOJIMYECTBO

YACOB IIO

[TPOI'PAMME
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8 KUIACC

HanmenoBanune KommaectBo | OcHOBHOE OCHOBHEIE BHIBI 20P

pasnena 4acoB COoZlepXKaHUe JESITeTbHOCTH 00yUalomuXcs

(TeMsI) Kypca

Yersipéxyronpuuku | 18 [apamrenorpamm, ero | M306paxars U HAXOAUTD https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-

MIPU3HAKU U CBOKCTBA.
YacTHble cnydan
napaiesorpaMMoB
(TIpAMOYTOJIBHUK,
poM0, KBaapar), ux
IIPU3HAKU U CBOWCTBA.
Tpaneuwnsi. PapaobOokast
U TIPSIMOYTOJIbHAS
Tpaneuuu. Metoz
yIIBOCHUS] MEIHAHBI.
HentpansHas
CUMMETPUS

Ha yepTexax
YETBIPEXYTOJIbBHUKH
Pa3HbIX BUAOB U UX
3JIE€MEHTHI.
DopMyIUPOBATH
onpeaeeHus:
napaujenorpamma,
MIPSAMOYTONIbHUKA, poMOa,
KBajpaTa, Tpamewum,
PaBHOOOKOI Tpamnenuw,
MIPSIMOYTOJILHOM Tparneuuy.
Jloka3bIBATh U
HCI0JIb30BaTh NPH
peleHuHn 3a1a4 MPU3HAKU U
CBOICTBA:!
napaenorpamma,
MPSIMOYTOJIHUKA, poMOa,
KBajpaTa, TparemuH,
PaBHOOOKOI Tpamnemnuw,
MIPSIMOYTOJIEHOM Tparnenuy.
IIpuMeHATH MeTON
YIABOEHUS MEIUAHBI
TpEyroJbHUKA.
Hcnons3oBats

un(pOoBBIE PECYPCHI

JUTS ICCIIEIOBAHNUS
CBOMCTB U3y4aEeMbIX

duryp.

9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-romb-
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b486-
47a0-bada-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b
6daa-47a0-bada-b95467486197
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles/

https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedrennaya_traj
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https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-romb-9231%20https:/resh.edu.ru/subject/lesson/1495/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-romb-9231%20https:/resh.edu.ru/subject/lesson/1495/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-romb-9231%20https:/resh.edu.ru/subject/lesson/1495/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197

3HAKOMUTBHCS € HCTOpHEH
Pa3BUTHUS TEOMETPUHU

Teopema daneca u
TeopeMa o
MPOTOPITUOHATBHBIX
OTpe3Kax, MOAOOHBIC
TPEYTOJBHUKH

12

Teopema daneca u
TeopemMa o
MTPOITOPITUOHATBHBIX
otpeskax. CpemHss
JIUHUS TPEYTOJIbHUKA.
Tpaneuus, e€ cpennss
JTUHWISL.

[IponopuuoHanbHbie
oTpe3ku. LlenTp macc
B TPEYTOJILHUKE.
[TonoGubIe
TpeyronbHuku. Tpu
MpHU3HAKa oA00us
TPEYTOJILHUKOB.
[Ipumenenune mogoous
IIPU PELICHUI
MPAKTUYECKUX 3a7a4

IIpoBoaAUTHL MOCTPOEHUA
C TIOMOIIBIO IUPKYJIS U
JINHEVKH C

HCIIOJIb30BaHUE TEOPEMBI
®darneca ¥ TEOPEMBI O
NPONOPLUOHATIBHBIX
OTpe3Kax, CTPOUTh
YEeTBEPTHIN
NPONOPLIUOHAIIBHBIN
OTPE30K.

IIpoBoauTn
JA0Ka3aTeJIbCTBO TOTO, YTO
MEJIUaHbI TPEYTOJIbHUKA
MEePECEKAIOTCS B OJHOMN
TOUYKE, U HAXOAUTH CBSI3b C
LIEHTPOM MAacC, HAXOAUTh
OTHOULIEHUE, B KOTOPOM
MEJIUAHBI ESATCS TOUKON UX
fepeceyeHusl.

Haxoauth monoOHbIE
TPEYTOJIbHUKU Ha TOTOBBIX
YEpTEkKax C yKazaHUEM
COOTBETCTBYIOIIHX
MIPU3HAKOB MO00MUS.
Pemarte 3agaum Ha
M0100HBIE TPEYTONBHUKH C
TTOMOIIBIO
CaMOCTOSITEITFHOTO

https://resh.edu.ru/subject/lesson/2502/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://urok.1sept.ru/articles/581753
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-
9236/priznaki-podobiia-treugolnikov-9525
https://resh.edu.ru/subject/lesson/2503/start/
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-
9236/primenenie-podobiia-reshenie-zadach-9482
https://resh.edu.ru/subject/lesson/3140/start/
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https://resh.edu.ru/subject/lesson/2502/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://urok.1sept.ru/articles/581753
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/priznaki-podobiia-treugolnikov-9525
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/priznaki-podobiia-treugolnikov-9525
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/priznaki-podobiia-treugolnikov-9525
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/primenenie-podobiia-reshenie-zadach-9482
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/primenenie-podobiia-reshenie-zadach-9482
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/primenenie-podobiia-reshenie-zadach-9482

MOCTPOEHUS YepTexen u
HaXO0XICHUS TTOJOOHBIX
TPEYTOJHHHUKOB.
IIpoBoauTH
J0Ka3aTeJIbCTBA C
HCIIOJIb30BAaHUEM NIPU3HAKOB
nos1o0usl.

Jdoxa3biBaTh TpU
TIpU3HAKa TOI00HS
TPEYTOJHHUKOB.
IIpuMeHATH [TOJTy4CHHbIE
3HAHUA NIPU PEIIEHUHU
TCOMCTPHUYICCKUX U
MIPAKTHYECKUX 3a/1a4.
3HaKOMUTBCS ¢ HCTOpUeEl
Pa3BUTHUS TEOMETPUHI

[Inomans.
Haxoxnenne
TTOIIAIe
TPEYTOJIbHUKOB U
MHOI‘OerJII)HBIX
uryp.

Tlnomaau mogoOHBIX

(uryp

11

CsaoiicTBa miomaaen
FEOMETPHUYECKUX
¢buryp. Gopmymsl s
Iouaau
TPEeyrojbHHKa,
napajuieJIorpaMma,
TparneIuH.
Brruncienune
TIOMIAIe CIIOKHBIX
¢uryp. ITnomamn
dburyp Ha KIeTIaTOM
oymare. [Lomaan
MoJIOOHBIX QUTYp.
3amaun ¢

OBaageBaThb
NepBUYHBIMH
npeacTaBJIeHUsIMA 00
o0111e# TEOPHUH ILIOIIAN
(Mepsr1), popmyaupOBATH
CBOMCTBA TLJIONIA/IH,
BBISICHSTH WX HATJISTHBINA
cMBICT. BLIBOAUTH
(hopMyITBI TIIOIIAN
rapajuiesorpaMma,
TPEYTOJIbHHUKA, TPAIIESIIUN
n3 GOPMYIIBI TUTOITAIH
MIPSAMOYTOJIEHUKA
(xBampara).

BeiBoauTh GopmyIsl

https://resh.edu.ru/subject/lesson/1484/start/
https://foxford.ru/wiki/matematika/ploschad
https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://foxford.ru/wiki/matematika/ploschad-treugolnika
https://shkolkovo.net/theory/42
https://foxford.ru/wiki/matematika/otnoshenie-ploschadey
https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-
1487216.html
https://easy-physic.ru/ploshhadi-figur-po-formule-pika/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi
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https://foxford.ru/wiki/matematika/ploschad
https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://foxford.ru/wiki/matematika/otnoshenie-ploschadey
https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-1487216.html
https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-1487216.html
https://easy-physic.ru/ploshhadi-figur-po-formule-pika/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi
https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi

MPaKTUYECKUM
COAEPKAHUEM.

Pemenue 3agau ¢
ITIOMOIIIBI0 METO/Ia
BCIIOMOTaTeIbHOM

IUIOIIA A

IJIOMIAAN BRIITYKJIOTO
YETBIPEXYTOJIBHUKA YEPE3
JUarOHAIIU ¥ YTOJI MEXK]TY
Humu. HaxoauThb

miomany Guryp,
M300pakEHHBIX HA
KJIETYATOM Oymare,
HCI0JIb30BATh

pa3buenue GUrypsl Ha
YaCcTH U JIOCTpauBaHUE.
Pa3oupatp npumepsl
HCTIONTE30BAHUS
BCIIOMOTaTeIbHON TUIOIIAIH
JUTSL PETIIeHUS
TeOMETPHYECKUX 3ajad.
Haxoaurhk niomaan

OI00HBIX (PUTYP.
BeruucasaTs miomanu

pa3InyHbIX
MHOTOYTOJBHBIX (pUTyp.
Pematn 3agaum Ha
ILTOIIAAb C
MPaKTUYECKUM

coziepKaHueM

Teopema [ludaropa u
Havasa
TPUTOHOMETPUHN

14

Teopema IIudaropa, n
€€ IpUMEHEHHUE.
Ompenenenue
TPUTOHOMETPUUYECKUX
(hyHKIHIA OCTpOTO yria
MIPSIMOYTOJIEHOTO

Joxka3biBaTh TEOPEMY
[Mudaropa,
HCIO/IB30BATh €€ B
MIPaKTHYECKUX
BBIYHCIICHHSX.
DopMyTUPOBATH

https://resh.edu.ru/subject/lesson/1490/start/
https://skysmart.ru/articles/mathematic/teorema-pifagora-formula
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdest
https://resh.edu.ru/subject/lesson/2017/start/
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https://resh.edu.ru/subject/lesson/1490/start/
https://skysmart.ru/articles/mathematic/teorema-pifagora-formula
https://resh.edu.ru/subject/lesson/2016/start/
https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
https://resh.edu.ru/subject/lesson/2017/start/

TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOIIIEHHUST B
MPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE

TOXACCTBO

OTpeIeTICHUS
TPUTOHOMETPUUECKUX
¢$byHKUIUR ocTporo

yria, IpoBepsTh UX
KOPPEKTHOCTb.
BeiBoAMTEL
TPUTOHOMETPUUECKHE
COOTHOUIEHHS B
IPSMOYTOJIbHOM
TPEYTrOJIbHUKE.
Hccaenosarb
COOTHOILCHHS MEXKAY
CTOpPOHaMHU B
MPSIMOYTOJIBHBIX
TPCYroJbHUKAX C yIrilaMu B
45° 1 45°; 30° u 60°.
Hcnonb3oBaTh HOpMYITBI
MIpUBEICHUS 1 OCHOBHOE
TPUTOHOMETPUIECKOE
TO/AECTBO JJIsl HAXOXKACHUS
COOTHOILIEHUN MEXTY
TPUTOHOMETPUUECKUMU
(YHKLIMSMH Pa3IUUHBIX
OCTPBIX YIJIOB.
IIpuMeHATH [TOJy4CHHbIE
3HAHUA U YMEHUS IIpU
pELIEHUH TPAaKTHUECKUX
3ajad.

3HAKOMMTBCA ¢
HCTOPHUeE pa3BUTUA
reOMETpHUU

Vsl B

Bnucanusie u

®opMyJIMPOBATH

https://resh.edu.ru/subject/lesson/2027/start/
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OKPYKHOCTH. LEHTPAILHBIE YT, OCHOBHBIE OTPEIEIICHHUS, https://resh.edu.ru/subject/lesson/2505/start/

Brincannbie u YroJ Mexay CBSI3aHHBIC C YIJaMH B https://resh.edu.ru/subject/lesson/2504/start/

ONHMCAaHHBIC KacaTelbHOM 1 Kpyre (BIHCAaHHBII yrom, https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-
YETBIPEXyTONbHHKH. XOpIOi. YrteI LeHTPAbHBIA yro). chetyrexugolniki-i-ix-svojstva/

K MEXIy XOpJaMHu 1 HaxoauTh BIHCaHHBIC .

ACATEIIRIRIE € CEKyLIUMH https://uchitel.pro/onucanHas-u-BUCaHHAS-OKPYKHOCTH/
OKPYKHOCTH. Bt CaHHI)I-e " YTJIBL, OIHPAOIIHMECS Ha https://uchitel.pro/onucanHas-u-BIUCAHHASI-OKPYKHOCTH/
Kacanue OIIMCAHHELC OAHY AYTY, BEIMHCTATE https://resh.edu.ru/subject/lesson/2033/main/

it . TJIBI C TIOMOIIIBIO TEOPEMBI
OKpYKHOCTCH YeTHIPEXYTOIbHHUKHY, 4 B P
O BIIMCaHHBIX yIJiax,
WX TPU3HAKU U
CBOMCTRA TCOPEMEI O BIIMCAHHOM
TpumMenenne YETBIPEXYTOJIbHUKE,
YTHX CBOHCTB TEOPEMBI O LICHTPATIBHOM
TIPH PeIIeHUN yrie.
TCOMETPHYECKHX HccnenoBarts, B TOM 4HcCIE C
3aau. MOMOIIBIO TTM(POBBIX
BiauMmHoe pecypcoB, BIMCaHHbIC U
pacHosoKeHHe JAByX OMHCAHHBIC
OKPYIKHOCTEIH, 06IIIHe YETBIPEXYTOJIBHUKH,
BBIBOJMTH MX CBOICTBA U
KacatenbpHble. KacaHue
. MPU3HAKH.
OKPYXKHOCTEH
Py Hcnoab3oBats 311
CBOWCTBA U MPU3HAKU
NP PELICHUH 3a/1a4
[ToBTOpEHuUE, 4 [ToBTOpEHUE Pemarte 3agaum Ha
0000111eH1Ee 3HAHU OCHOBHBIX IIOHATHI IIOBTOpPEHHUE,
1 METOJI0B KypCoB 7/ HIIIIOCTPUPYIOLIHE CBSA3H
1 8 KJ1acCoB, MEXIy pa3ITHIHBIMH
000011IeHe 3HAHUH qacTAMH Kypca
OBIIEE 68
KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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https://resh.edu.ru/subject/lesson/2027/start/
https://resh.edu.ru/subject/lesson/2504/start/
https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/
https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/
https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/
https://uchitel.pro/описанная-и-вписанная-окружности/
https://resh.edu.ru/subject/lesson/2033/main/

9 KIIACC

HawnmenoBanue paznena | KoxwmaectBo | OcHOBHOE OcHOBHEBIE BHIIBI JiesiTeNNbHOCTH o0y4atommxcst | DOP
(Temsl) Kypca 4acoB CoZiepsKaHue
Tpuronomerpus. 17 Ormpenenenne ©opmyIMpPOBATH ONpe/IeICHHs https://resh.edu.ru/subject/lesson/2509/main/
Teopembl KOCHHYCOB U TPUTOHOMETPHHICCKIX TPUTOHOMETPHYECKHX QYHKIUHI TYIBIX U https://resh.edu.ru/subject/lesson/2034/main/
CHHYCOB. ynkuwmii yrios ot 0 OPSIMBIX YIJIOB. https://resh.edu.ru/subject/lesson/2041/main/
Pemenue rpanycos 10 180 rpaxycos. BBIBOAUTD TeOPEMY KOCHHYCOB 1 TEOPEMY https://resh.edu.ru/subject/lesson/2040/main/
DopMyJIbl IPUBEICHHUS. N
TPEYroJIbHUKOB CHUHYCOB (C paanycoM OIUCaHHOU
Teopema KOCHHYCOB, TEOpEMa
cunycos. Pemenne OKPYHOCTH).
TPEyrOIbHUKOB. BeiBoauTe GopMY.IbI A1 BEIMHCICHHUSA
TIpakTHyecKoe piMeteHne | IVIOIIANEH € HCHO/IL30BAHHEM TeopeM
TOKa3aHHBIX TEOPEM TpUroHoMeTpuu (popMyra riomamm
TPEYroJIbHUKA Yepe3 IBE CTOPOHBI U yTroJl
MEKAY HUMH, (hopMyJia IO
4eThIPEXYTOIbHUKA YePe3 ero AUaroHallu U yroi
MEXTy HAMH).
Pemiath TpeyroJbHUKU.
Pemath npakTudeckue 3a1auu, CBOAAIINECS K
HaXO0X/JICHUIO Pa3]INYHbIX 2JIEMEHTOB
TPEYroJIbHUKA
IpeobpazoBanue 4 [Monsatue o mpeoOpa3oBanuu | OcBauBaTh MOHATHE IPEOOPA3OBAHUS https://infourok.ru/prezentaciya-po-

nmogpo6usi. Metpudeckue
COOTHOILIEHUS
B OKPY)KHOCTH

nogoous.

CoOTBETCTBEHHBIE 3JIEMEHTHI
nmono6HeIX ¢uryp. Teopema
0 NIPOM3BEIEHUH OTPE3KOB
XOpI, TeopeMa o
MIPOM3BEIEHIH OTPE3KOB
CEeKYIIHX, TeOpeMa O
KBaJpaTe KacaTeabHOM.
IIpuMeHeHue B peleHun

nofo6us. McciremoBaTh OTHOIICHHE JIMHEHHBIX
3JIEMEHTOB (DUTYp TIPU MPeoOpa30OBaHUM
noxoous.

HaxoauTh mpuMepbl o 001s B OKPYKArOIIeH
JIEHCTBUTEIIEHOCTH.

BBIBOIMTH METPHUUECKHE COOTHOIICHUS MEXKTY
OTPE3KaMHU XOP/I, CEKYIINX ¥ KacaTelbHBIX C
WCIOJIb30BAaHUEM BIIHCAHHBIX YTIIOB U

geometrii-po-teme-precbrazovanie-
podobiya-svoystva-preobrazovaniya-
podobiya-413697.html
https://resh.edu.ru/subject/lesson/2504/main/
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https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2034/main/
https://resh.edu.ru/subject/lesson/2041/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://infourok.ru/prezentaciya-po-geometrii-po-teme-preobrazovanie-podobiya-svoystva-preobrazovaniya-podobiya-413697.html
https://infourok.ru/prezentaciya-po-geometrii-po-teme-preobrazovanie-podobiya-svoystva-preobrazovaniya-podobiya-413697.html
https://infourok.ru/prezentaciya-po-geometrii-po-teme-preobrazovanie-podobiya-svoystva-preobrazovaniya-podobiya-413697.html
https://infourok.ru/prezentaciya-po-geometrii-po-teme-preobrazovanie-podobiya-svoystva-preobrazovaniya-podobiya-413697.html
https://resh.edu.ru/subject/lesson/2504/main/

TCOMETPUUCCKUX 3a1a4d

MOT0OHBIX TPEYroNbHUKOB. PemaTth
FEOMETPUUYECKUE 3a/1a4U U 331a4d U3 peabHOU
JKU3HU C MCIIOIB30BaHUEM IOJ00HBIX

TPEYTOJIbHUKOB
BekTopbt 12 OrmpesiesieHne BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HAPaBICHHBIC https://resh.edu.ru/subject/lesson/2506/main/
CJIOKEHHE U BBEIYUTAHUE OTPE3KH, HCCJIeA0BATh TEOMETPUUECKHIA https://resh.edu.ru/subject/lesson/2030/main/
BCKTOPOB, YMHOKCHHUC (mepemerienue) u GpuU3NUECKUil (CUIa) CMBICIBI
BCKTOpa Ha YUCJIO. BEKTOPOB.
Puzuaeckuit 3HaTh onpeae/ieHusi CYMMbBI U Pa3HOCTH
TCOMCTPHHCCKII CMBICIT BEKTOPOB, YMHO)KCHHUsI BEKTOpA Ha YHCIIO,
BEKTOpOB. Paznoxenue N .
HCCJIe]0BATh TCOMETPUUCCKUI 1 (PH3UICECKUil
BEKTOpA MO JABYM . p
CMBICITBI 9THX onepaiuii. Pemarp
HEKOJUTMHEAPHBIM BEKTOPaM. pan
KOOpAHHATEI BEKTOpA. reOMETPUYECKUE 3a/1a4H C UCIIOIB30BAaHUEM
CkansipHoe IpoU3BEICHHE BCKTOPOB.
BEKTOPOB, €r0 MPUMEHEHHE PackjiaabiBaTh BEKTOP 110 IBYM
AU HaXOXKICHUA IUTHH U HEKOJUIMHEAPHBIM BEKTOPAM.
yriioB. Pewenue sajay ¢ M cnob30BaTh CKaNSPHOE IPOU3BEICHHE
HOMOIIBIO BEKTOPOB. .
BEKTOPOB, BBIBOAUTH €0 OCHOBHBIC CBOWCTBA.
[IprMeHeHne BEKTOPOB ISt
BBIYHCISITD CYMMY, Pa3HOCTD M CKaJISIPHOE
perieHuns 3a1a9 GU3NKH
[POM3BEICHIE BEKTOPOB B KOOP/IMHATAX.
IIpUMeHSITH CKaISIPHOE TIPOU3BEICHHE IS
HaXOXK/ICHUS [UTHH U YTJIOB
JexapToBbl KoopauHatel | 11 JlexapToBbI KOOPIMHATHI OcBauBaTh MOHATHE NIPSIMOYTOJILHOM cucTeMsl | https://resh.edu.ru/subject/lesson/3039/main/

Ha IIJIOCKOCTH

TOYEK Ha IUIOCKOCTH.
YpaBHeHUE NPSIMOM.
YpaBHEHUE OKPYXKHOCTH.
Koopaunatsl Touek
[IEpPECEUEHNS OKPYKHOCTH U
MIPSIMOH.

MeTton KoOpIMHAT NpH
PELIEHNN TeOMETPUUECKUX

KOOPAMHAT, AEKAPTOBBIX KOOPAUHAT TOUKH.
BbIBoAUTH ypaBHEHUE MIPSIMOU U OKPY>KHOCTH.
BbieasiTh MOMHBIN KBaApaT JUIsl HAXOXKICHUS
LIEHTPA U pajuyca OKpPY>KHOCTH 1O €€
YPaBHEHHUIO.

Pematnp 3apa4um Ha HAXO0XKJICHUE TOYCK
MEePECEUCHUS IPSIMBIX U OKPYXKHOCTEMN ¢
MOMOIIBIO MeToaa KoopAauHat. Mcmoab30BaTh
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3a/1a4, IPaKTHICCKUX 3a/1ad

CBO¥CTBa yriI0BOT0 KOod(h(rineHTa mpsMon npu
pelIeHnH 3a/1a4, JUIsl OIpeeIeHUs
pacrnoioKeHus MPSAMOM.

IIpuMeHATH KOOPAMHATHI IPU PEIICHUH
FEOMETPUUYECKUX M MPAKTUUECKUX 3a1a4, IS
IIOCTPOEHUSI MaTEMaTHUYECKUX MOenei
peaNbHBIX 3a7a4 («METOJ KOOPIUHATY).
Ioab30BaThCA IS IOCTPOCHUS U
WCCIIeIOBAaHUN ITU(POBBIMU PECYPCAMHU.
3HAKOMUTBCS € HCTOPHE Pa3BUTHS

reoMeTpun

IIpaBunbHBIE
MHOTOYTOJIbHHKH.
JlnHa oKpy>XHOCTH U
IUIOIIAIb KpyTa.
Brruncnenne minonanen

IIpaBunbHbIE
MHOT'OYTOJIbHUKHU. YUCIIO TT.
JlnvHa OKpy’>KHOCTH, 1yTH
OKPY>KHOCTH.

Panuannas mepa yria.
[Inowmwane kpyra, cexropa,
CErMEeHTa

®opMyJIMPOBATH OIpeJIEeHNE TPABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAMTh UX DJIEMEHTHI.
IHosb30BaThCA MOHATHEM JUIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO PAaBUIBHBIX
MHOTOYTOJIbHUKOB, ONpeaeJsiTh YUcIo |/,
JUIMHY TYTH U paliaHHYI0 Mepy yIJia.
IIpoBoauTh Mepexox OT paIuaHHON MEPHI yIiia
K I'paJlyCHOM 1 Ha00OpOT.

OnpeaensiTe I0MLAAb Kpyra.

BeiBoguTh opmyasl (B TpayCHON
paauaHHON Mepe) IS JTUH YT, TIoImaaei
CEKTOPOB U CETMEHTOB.

BeruucasTs miomany Guryp, BKIOYAIOLIINX
AJIEMEHTHI OKPYKHOCTH (KpyTa).

HaxoauTs miomaay B 3a1a4ax peasbHOU

KHU3HU

https://resh.edu.ru/subject/lesson/2037/main/

https://resh.edu.ru/subject/lesson/2513/main/

https://resh.edu.ru/subject/lesson/2514/main/

JBW>XEeHUS MIIOCKOCTH

ITonsATHE O IBMXKEHUU
mockocTy. IlapannensHsiid
IIEPEHOC, TOBOPOT
[IpuMeneHue npu perieHuu

Pa3oupath npuMepsl, WITIOCTPUPYIOLIHE
MOHSATHSI JBIKEHHSL.
®opMyJIMPOBaTh OINPEEIICHUS IIapaJlIeIbHOrO

MepeHoca, MOBOPOTa U OCEBOM CUMMETPUH.

https://resh.edu.ru/subject/lesson/2035/main/
https://resh.edu.ru/subject/lesson/2517/main/
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3a1a4

BoIBOAMTH MX CBOICTBA, HAXOAUTDH
HEIIOABI)KHEIC TOUKH.

HaxoauTh LIEHTPBI U OCU CUMMETPHIL
npocteiimux ¢uryp. [IpumMeHaTs
MapajieIbHbINA IEPEHOC U CUMMETPHIO TIPU
PEIICHUY TeOMETPUICCKUX 3a/1a4 (pa30oupaTh
npumepsl). Uenoab30BaTh 715 TOCTPOCHUS U
WCCIIeTOBAaHUN ITU(POBBIE PECYPCHI

IToBTOpEHME,
0000111EHHE,

cUCTeMaTHU3alus 3HaHUN

IToBTOpEHME OCHOBHBIX
MOHSITUH U METOJOB KypCOB
7-9 xyaccoB, 00001IEHNE U
cucTeMaTH3aIys 3HaHUH.
IIpocreiimue
reoMeTpuyeckue GUrypsl 1
UX cBoicTBa. I3mepenue
FEOMETPUYECKUX BEIHYUH.
TpeyronbHUKHU.
[TapannensHbie U
MIEPIEHINKYISPHBIE TIPSMBIE.
OKpY>XHOCTb U KpPYT.
I'eomerpuueckue
MOCTPOEHUA. YIJIbl B
OKpY>XHOCTH. Briicanusie u
ONMUCaHHbIE OKPY>KHOCTH
MHOTOYTOJIBHUKOB. [Ipsmast
U OKPY>KHOCTb.
YUeThIpEXYroabHUKH.
Bnucannele u onucaHHbIE
YEeTHIPEXYTOIbHUKH.
Teopema [Iudaropa n Hagana
TpuroHomerpuu. Pemenne
00X TPEYTOIILHUKOB.

OnepupoBath NOHATUAMHU: (UTypa, TOUKA,
mpsiMasi, yroil, MHOTOYTOJIbHUK,
paBHOOEIPEHHBI U PABHOCTOPOHHHN
TPEYTOJIBHHUKH, TIPSIMOYTOJIBHBIH TPEYTOIBHUK,
MeanaHa, OMCCeKTpHUCa U BHICOTA TPEYTOJIbHUKA,
napaienorpamm, pomMO, MPsIMOYTOJIbHUK,
KBaJ[paT, Tpamnelus; OKPYKHOCTbh, KacaTelbHas;
PaBEHCTBO U MOA00He (GUTYD, TPEYTOIBHUKOB;
napajieNbHOCTh U MEPIEeHANKYISIPHOCTD
MPSMBIX, YTOJ MEXIYy IPSAMBIMU, CHMMETPHUS
OTHOCHTENFHO TOYKH U MIPSIMOIA; JITMHA,
paccrosiHue, BENUYHMHA YIia, TUIOMIAb,
epUMETp.

Hcnoab3oBats GopMyJibl: IEPUMETPA U
IUIOIIAAN MHOTOYTOJIbHUKOB, IJIMHBI
OKPY>KHOCTH U IIJIOIIAH Kpyra, o0béma
MPSMOYTOJIBHOTO Hapauieenunea.
OnepupoBaTh NOHATUSIMH: TIPSIMOYTOJIbHAS
crcTeMa KOOpJIMHAT, BEKTOP; UCMOJIB30BAThH
9TH HOHATHSA AJIS IPEJICTABIICHUS JaHHBIX U
peleHus 3aja4, B TOM YUCIie U3 JAPYTHX
y4eOHBIX TPEIMETOB.

Pemats 3aga4m Ha TOBTOPEHHE OCHOBHBIX
MOHSITHIA, WIUTIOCTPAIHIO CBSA3EH MEXTy

https://resh.edu.ru/subject/lesson/2507/main/

https://resh.edu.ru/subject/lesson/2511/main/

https://resh.edu.ru/subject/lesson/2036/main/
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IIpaBuibHBIE
MHOTOYTOJTHHHKH.

[TpeoOpa3oBaHuUs MIIOCKOCTH.

Jsmwxenus. [Tomooue.
CummMmeTpus.

IInomans. Berancnenue
mrontaaei. [lnomanu
MOI00HBIX (hUTyD.
JlexapTOBBI KOOPJIMHATHI HA
mIockoct. BekTopsl Ha
IJIOCKOCTH

pa3IMYHBIMU YacTsAMU Kypca. BeiOupats meton
JUISL pelieHus 3a1a4H.
PemaThb 3agaum 13 MOBCEIHEBHOM XU3HU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

89




PABOYAS TIIPOI'PAMMA YVYYEBHOI'O KYPCA «BEPOATHOCTD H
CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM LM(POBOM MHUpPE BEPOSTHOCTb U CTATUCTHKA IMPUOOPETAIOT BCE
00JIBIIIYI0 3HAYMMOCTh, KaK ¢ TOUYKH 3pEHUS IPAKTUUECKUX MPUIOKEHUM, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOIMMOM KaXIOMy 4YeloBeKy. BospacTtaer ymcio mpodeccuit,
IpU OBJAJECHUM KOTOPhIMH TpeOyeTcst xopomas 0a3oBas MOJATOTOBKAa B 00JacTu
BEPOATHOCTHU U CTATUCTHKH, TaKasl MOATOTOBKA Ba)kKHA JUIsl IPOJOJKEHHSI 00pa30BaHUs
U 17151 yCIIeUTHON po(eCCUOHATIBHON Kaphephl.

Kaxxapiif 4eraoBeK MOCTOSHHO MPHHUMAET PEHICHHs Ha OCHOBE WMEIOUINXCS Y
HETO JaHHBIX. A i1 000CHOBAHHOTO MPUHATHS PEHICHHUS B YCIOBHUSIX HEAOCTATKa WU
n30bITKa HWHGOPMAIIUM HEOOXOJUMO B TOM YHCIE XOpOIIo CPOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIIICHHE.

MIMeHHO OATOMY OCTpPO BCTajla HEOOXOAUMOCTh CHOPMHUPOBATH Y 00yUaOLIUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B €€0sl B KayeCTBE HEOThEMIIEMOM
COCTaBJISIOLIEH YMEHUE BOCHPUHUMATh U KPUTHUECKU aHAIM3UPOBATh MH(POpPMAIUIO,
NPEJCTaBICHHYIO B Pa3MYHbIX (POpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHUX
pEaNbHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOM3BOAUTH MPOCTEHUINNE BEPOSTHOCTHBIC
paCYETHL.

3HaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMHM IMpPHHLIMIIAMU cOOpa, aHalu3a U
NpPEICTaBICHUS JAHHBIX U3 Pa3NIM4HbIX cdep JKU3HM O00ImecTBa M TOCyAapcTBa
npuoOuiaeT oOydalmuxcs K  OOIIEeCTBEHHBIM HHTepecaM. 3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3aluu mnepebopa U moacuéra yucia
BapMaHTOB, B TOM YHCJE B MPUKIAIHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3MaET MaTeMaTH4ecKui (QyHIaMeHT ajisi (GOpMHpPOBAHUA KOMIIETEHUUHA B
obnmactn WHPOpPMATHUKKH U NHUPPOBBIX TexHoJorui. [lpm W3ydyeHWH CTATUCTHKU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYYarOIIUXCS O COBPEMEHHOM KapTUHE
MHUpPa U METOJaX ero MccieqoBaHus, GOpMUPYETCS MOHUMAHHUE POJIM CTAaTUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMON WHQpOpPMAIMM ¥ 3aKJIaJbIBAIOTCI  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTCTBHM C JaHHBIMH LEISAMH B CTPYKType MPOrpaMMbl yueOHOTO Kypca
«BeposTHOCT 1 CTaTUCTHKa» OCHOBHOI'O 00IIEro 00pa30BaHuUs BBIACIEHBI CIEAYIOLINE
coJiepkaTenbHO-MeToquueckne nuHuM: «[IpencraBieHne MaHHBIX W OMHUCATENbHAS
CTaTHCTUKa», «BeposTHOCTBY, «DIeMeHTh KOMOMHATOpPHKN», «BBeneHne B TeOpHIo
rpadoBy.
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Conepxanue nunuu «lIpeacTaBieHre TaHHBIX M OIKCATENIbHAS CTATUCTHUKA
CIY>KUT OCHOBOM /i1 (hOpMHUPOBAHHUS HABBIKOB pabOThI ¢ MH(POpMAIMEH: OT YTECHUS U
UHTEpIpeTauu HWHPOpMAIMK, TPEJACTAaBICHHOM B TabiWIlax, Ha JguarpaMMmax u
rpadgukax, m0 cOopa, TMPEACTaBICHUS MW aHaIW3a JAHHBIX C HCIOJIh30BAHUEM
CTaTUCTHYECKUX XAPAKTEPUCTUK CpPEIHUX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyyaromuecss ydarcsi CUMTBIBAaTh W HMHTEPIPETUPOBATh JaHHBIC, BBIJIBUTATh,
apryMEHTUPOBaTh M KPUTHUKOBATh IMPOCTEUINIME TUMOTE3bl, PA3MBIIUIATH HAJ
dbakTopamMu, BBI3BIBAIONIMMU HM3MEHYMBOCTh, W OICGHUBATh WX BIMSHHE Ha
paccMaTpUBaEMbI€ BEIMYMHBI U TTPOLIECCHI.

NHTYyUTHBHOE MNpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTH, MCCIIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHJEHLHN CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOU I W3Yy4YEHUS
TEOPHUU BEpOSATHOCTEU. bolibilioe 3HaUEeHNE UMEIOT MPAKTUYECKUE 3a/IaHMs], B YACTHOCTHU
OTIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHsiTue BEpPOSTHOCTH BBOJUTCS KaKk Mepa MpaBIONON00Ms CIIy4ailHOro
coObITust. [Ipu u3yuenun yueOHOTO Kypca oOydaromuecs 3HaKOMSTCS C MPOCTEHIITUMHU
METOJaMU  BBIYUCJIICHUS  BEPOSITHOCTEM B CIy4yalHBIX  OKCIEPUMEHTAX  C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMU  HMCXOJIaMH, BEPOSTHOCTHBIMU  3aKOHAMHU,
MO3BOJISIONIMMU CTaBUTh U pelIaTh Oosiee CIOXKHBbIC 3a7aun. B yueOHbI Kypc BXOIAT
HayaJbHbIE MPEICTABICHUS O CIy4YallHbIX BEJIMYMHAX M HX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYArOIIMXCS — C
MHOXKECTBAaMHU M OCHOBHBIMHU OIE€pallMsIMU HaJ MHOXECTBAMHU, PACCMATPUBAIOTCS
NpuUMepbl MPUMEHEHHUsI [JIs pElIeHUs 3aJad, a TakKe WCIOJIb30BaHUS B APYTUX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MTpeaMeTax.

B 7-9 xmaccax wusydaercs y4ueOHBIM Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOPBIM BXOAAT paznensl: «lIpeacraBieHne NAaHHBIX W ONMHCATENbHAs CTATUCTHKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OO0miee yuCIO YacoB, PEKOMEHJAOBAHHBIX I M3y4eHUsS Y4eOHOro Kypca
«BeposaTHocTh U cTaTucTuKa», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8

kiacce — 34 gaca (1 gac B Hemenmo), B 9 kimacce — 68 dacoB (2 yaca B Hememo (*)).
(*) Ha mepexoansblit mepuo/.

COILEPKXAHUE OBYUYEHUA

7 KJIIACC

[IpencraBneHue AaHHBIX B BUAE TaOMUL, Auarpamm, rpadukoB. 3aroyHEHHE
Ta0JIMI], YTEHHE U TMOCTPOCHHE JUarpaMm (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
UreHue rpaukoB peasbHBIX INpoleccoB. M3pneueHne MHPOpMAIUMU U3 JUArpaMM U
TaOJINII, UCTIONH30BAHUE U MHTEPIIPETALUS JaHHBIX.
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OnucarenpHasi CTAaTUCTHUKA: CcpeAHee apudMeTHYecKoe, MeauaHa, pa3Max,
HaumOoJIbllIeE W HauWMEHbIllee 3HauYeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblii 3KCIIepUMEHT (OMBIT) W clydailHoe coObiTue. BeposiTHOCTH U
gacToTa. Poih MaIOBEPOSITHRIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B TIPUPOJIE U B
oOmectBe. MoHeTa 1 UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepinHbl. Yucio pédep u cymMMapHasi CTETeHb
BepmvH. [IpencraBnenue o cBssHocTy rpada. lemm n nukmel. [Tytu B rpadax. O6xon
rpada (3inepos myTh). [IpencraBienue 06 opueHTUpPOBaHHOM rpade. Pemenne 3amaq ¢
MTOMOIILIO TpadoB.

8 KIIACC
[IpencraBienue NaHHBIX B BUE TaOIUII, THarpamMmm, rpaduKoB.

MHOXeCTBO,  JIIEMEHT  MHOXECTBA, IOAMHOXecTBO.  Omnepanmuu  Haj
MHOXECTBaMU: OObEIMHEHHUE, IMepeceueHue, nonosHeHue. CBOWCTBA orepanuil Haj
MHOYECTBAMU: IEPEMECTUTEIBHOE, COUYETATENBHOE, PACIPENEINUTEIBHOE, BKIIOUCHHUS.
Hcnonb3oBanue rpapuyeckoro MpeACTaBICHUS MHOXKECTB JJI OINMCAHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELLICHUH 3a1a4.

N3mepenne paccemBaHus [JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHble  COOBITHS  ciaydaiiHOoro omnbita.  ChyyaiiHble  COOBITHS.
BepositHocTH cOOBITUI. ONBITEI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Cnyuaiinbiii BbIOOp. CBsi3b MEXJy MaJOBEPOSITHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolCTBa JI€PEBbEB: €AUHCTBEHHOCTh IMYTH, CYIIECTBOBAHHE BHUCSYEH
BEpUIMHBI, CBSI3b MEX]y YKMCIOM BEpLIIMH M yuciaoM pédep. IIpaBuiio yMHOKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnomnoxubie coObITH. JJuarpamma Diinepa. O0beAMHEHUE U TIEpeceueHue
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOKEHHSI BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [lpaBunio ymHoxeHus. HeszaBucumble coObiTus. IlpencraBienue
DKCIEPUMEHTAa B BHJE JepeBa. PelleHune 3aJady Ha HAXO0XKIACHUE BEPOSTHOCTEU C
MOMOIIBIO JIEPEBa CIIy4alHOTO SKCIIEPUMEHTA, TuarpaMm Jijepa.

9 KIIACC

[IpencraBnenre JaHHBIX B BHUJE TaOMUIl, quarpamMm, TrpaduKoB, WHTEPIPETAIIHS
JMaHHBIX. YTeHHEe U TOCTpOEHUE TabIuIIl, AuarpamMm, TpaduKoB MO PeaTbHBIM JaHHBIM.

ITepecranoBku u (dakropuan. CoueTaHwsi M YUCIO COUYeTaHUM. TpeyroJbHUK
[Tackains. Pemenue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.
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I'eomerpuyeckas BeposTHOCTHh. CilydailHbI BBIOOp TOUYKM W3 (QUTYpH  Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

OnucarenpHasi CTAaTUCTUKA: cpefaHee apudMeThyeckoe, MeJuaHa, pa3max,
HauOoJIbIlIeE W HaWMEHBIICe 3HAYCHHS HaOopa YHCIOBBIX JaHHBIX. [lpumepsr
CIIy4allHOW U3MEHYMBOCTH.

I'pad, Bepmmna, pedpo. Crenenb BepiHbl. Yncio pédep u cymMMapHasi CTETCHb
BepmnH. [IpencraBnenue o csizHocTu rpada. Lenu u nukiel. [lytu B rpadax. O6xox
rpada (ainepoB myTh). [IpencraBienue 06 opueHTUPOBAaHHOM rpade. Pemenne 3amau ¢
nomompbio  rpadoB. JlepeBo. CBoiicTBa  JEpEBBEB: EOUHCTBEHHOCTh  IyTH,
CYILIECTBOBAHUE BUCSYEH BEPILMHBI, CBSI3b MEXKY YMCIOM BEPIIUH U YUCIOM pEOEP.
[IpaBuno ymHoxeHus. Permenue 3a1a4 ¢ momoiibio rpados.

MHOX€eCTBO,  3JEMEHT  MHOXECTBA, MOJAMHOXkecTBO. Omnepamuum  Haj
MHOXECTBaMU: OOBbEIMHEHHUE, IepeceueHue, naomnojiHeHue. CBoHCTBa omnepanuidl Haj
MHOKECTBAMU: TNIEPEMECTUTEIIBHOE, COYETATEIIBHOE, PACIIPEICIIUTEIILHOE, BKIFOUCHHUS.
Hcnonb3oBanue rpauyeckoro MpeACTABICHUS MHOXKECTB JJI OINUCAHUS PeabHBIX
IIPOLIECCOB U SIBJICHUM, IIPU PEIICHUH 3a]1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

UcnbiTanne. Yenex n Heynauya. Cepust vicnblTaHui A0 nepBoro ycnexa. Cepus
ucnbeiTanuil bepHysuiu. BeposatHocTu coObITHII B cepun UcnibITaHUuN bepHyim.

DOneMeHTapHble  COOBITHSI  ciydaiiHoro  ombiTa.  Ciy4ailHbie — COOBITHS.
BepositHocTn coObiThi. OTNBITEI ¢ PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITUSIMH.
Cnyuaiinbiii BbIOOp. CBSi3b MEXJly MaJOBEPOSTHBIMU U MPAKTHUYECKH JTOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJE, OOIIECTBE U HAYKE.

[IpotuBomnomnoxueie coObiTHs. [narpamma Ditnepa. O0beIMHEHNUE U TTEPECECUCHHE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyNa CIOXKEHHsS BEPOSTHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBuiio  ymHoxkeHusa. HeszaBucumbie coObiTus. IlpeacraBnenue
DKCIEPUMEHTAa B BHJAE JepeBa. PemieHue 3amady Ha HaXOXKICHHE BEPOATHOCTEM C
MOMOIIBIO JIEPEBA CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jiliepa.

CrnydaliHBI OSKCHEpUMEHT (OMBIT) W clydailHOe coObITHe. BeposTHOCTh
yacToTa. Pojib MajOBEPOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B MPUPOJE U B
oOmiectBe. MoHeTa 1 UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

CnyvaiiHas BeJIMYMHA W paclpelieieHUe BeposTHOCTEW. MareMarnueckoe
oxujanne U aucrepcus. [IpuMepbl MaTeMaTHYECKOTO OXKUAAHUS KaK TEOPETUUECKOIO
CpPEIHEr0 3HAYEHUS BEIMYMHBI. MaTeMaTU4YECKOE OKUIAHUE U JUCIIEPCHUS CIIyYanHOU
BEJINYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[Tonsarue o 3akoHe OOIBITUX Yncell. M3MepeHne BeposSTHOCTEH C MOMOIIBIO
4acTOT.

Ponb 1 3HaueHne 3akoHa OOJIBIINX YKCE B IPUPOE U OOIIECTBE.
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HHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTAaThl OCBOEHHUS MPOrpPaMMbl Y4E€OHOrOo Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yutate uHPOpMalMIO, TPEACTABICHHYI0O B TaOiMIlaX, Ha JUarpaMmmax,
NpEACTaBIATh JaHHbIE B BUJE TaOMUI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbIe) IO MAaCCHBaM 3HAYCHUH.

OnuchiBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YHCIIOBBIC JIAHHBIC, MPE/ICTABICHHBIC
B TaOJIMIIAX, HA AMarpammax, rpapukax.

Hcnonp30BaTh 17151 ONMCAaHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEAHEE
apu(pMeTnyecKoe, MeIMaHa, HanboJIbIIee U HAUMEHbIIEE 3HAYEHUS, pa3MaXx.

NmeTp mpencraBiieHHE O CIy4YalHOW W3MEHYMBOCTM Ha MpHUMEpax IIEH,
bu3MYEeCKUX BEIWYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

[IpeameTHbIe pE3yNbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOro Kypca K KOHILY
o0yueHus B 8 Kkiacce:

N3Bnekath U npeodpa3oBbIBaTh HHPOPMALIKIO, ITPEACTABICHHYIO B BUJIE TaOJIULI,
JuarpaMm, rpauKoB, IPEICTaBIATh JaHHbIE B BUE TaOIUII, 1UarpamMmm, rpaduKoB.

OnuceiBaTh [aHHBIE C TOMOIIBK) CTaTUCTUYECKUX IMOKa3aTelieid: CpPEeIHUX
3HAYEHUN U Mep paccernBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUNW M YaCTOThI COOBITUHN, B TOM YHCIE TIO
pe3yJbTaTaM U3MEPEHUN 1 HAOIIOICHUM.

Haxonuth BEpOATHOCTH CIy4aWHBIX COOBITUN B OMbBITAX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJEIU: JEPEeBO CIY4YallHOrO SKCIEPUMEHTA,
JyarpamMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMU: MHOXKECTBO, MOJIMHOXKECTBO, BBINOJHATH OIEpPALNU
HaJl MHOKECTBaMH: O0bEANHEHHE, ITEpECceUCHHUE, TONOJIHEHUE, IEPEUUCIIATh FIEMEHTHI
MHOECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpadguueckoe MpeCTaBICHUE MHOXKECTB M CBSI3€H MEXITy HUMHU
JUISL OTMCAHMsSI TPOLIECCOB U SIBJICHHWI, B TOM YMCIIe NMPU PEIICHUM 337a4 U3 JPYrux
y4€OHBIX MPEAMETOB U KypPCOB.

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS IMPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:
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W3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B PAa3TUYHBIX
UCTOYHMKAX B BHUJAEC TaONMIl, AMarpamM, rpaukoB, MPEJCTaBIATH IaHHBICE B BHJIE
Ta0JIuIl, AUArpamMm, rpaduKoB.

Hcnonp30BaTh 7151 ONMCAHKS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apudmeTnyeckoe, MeaMaHa, HauOOINbIIee W HAMMEHbIIEE 3HAYCHHUS, pa3Max.
OnuceiBaTh JaHHBIE C MTOMOUIBIO CTATUCTHYECKUX IMOKA3aTENEe: CPEHUX 3HAYEHUU U
Mep paccerBaHus (pa3max, JUCIEPCHs U CTaHIapPTHOE OTKIIOHEHHE).

HaxomuTh 4acTOTBhI YMCIOBBIX 3HAYCHUNW M YaCTOTHI COOBITHIA, B TOM YHCJE TIO
pe3ysbTaTaM u3MepeHui U HaOJI0ICHUH.

Haxonutb BEpOATHOCTH CIy4alWHBIX COOBITMI B OMbBITAX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE€ B OMBITaX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTh rpapuyeckue MOMAENIU: JEPEBO CIy4YailHOTO 3KCIIEPUMEHTA,
JqyarpamMMsbl Diiliepa, YuciIoBas mpsmasi.

OnepupoBaTh MOHATUSMU: MHOKECTBO, MOJMHOKECTBO, BBINOJIHATH OMNEPALIUU
HaJl MHOKECTBAMU: OOBEIMHEHHE, ITEPECECUCHHUE, TONOJHEHNE, IEPEUNCTIATh AIEMEHTbI
MHOJKECTB, IPUMEHSITH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe MpeCcTaBICHUE MHOXKECTB M CBSI3€H MEXIy HUMHU
JUIS. ONMMCAHMS IPOLIECCOB U SIBJICHUWM, B TOM YHCIIE IIPU PELICHUU 3a1ad U3 JPYrUx
y4€OHBIX MPEAMETOB U KypPCOB.

Nmers mnpencraBieHue O CIy4alHOW MW3MEHUYMBOCTH Ha MpPUMEpPaxX IEH,
bU3NYEeCKUX BEIWYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEJACTAaBICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

Pemate 3amaun  OpraHM30BaHHBIM NEpeOOpPOM BapHAHTOB, a TaKKe c
UCITIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh oOnucarenbHble XAPAKTEPUCTUKU 11 MACCUBOB  YHCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHUE 3HAYEHUS U MEPBI PACCENBAHUS.

Haxonuth 4acToThl 3HAYEHUH W YACTOTHI COOBITHS, B TOM YHUCIE MOIb3YSICh
pe3ysbTaTamMu MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

Haxonuth BEpOSATHOCTH CIIy4ailHBIX COOBITUI B M3yUEHHBIX OIBITaX, B TOM YHUCJIC
B OIBITAX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX UCTIBITAHUN [0
[IEPBOTO yCIIeXa, B CEpUAX UCIIBITAHUN bepHyIu.

NUmers mpencraBiieHME O CIIy4YalHOM BEJIMYMHE W O  PaCHpelelICHUU
BEPOSITHOCTEN.

NMetp mipeAcTaBieHHe O 3aKOHE OOJBIIMX YHUCET Kak O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTHM U O POJIM 3aKOHA OOJIBIIUX YHUCENT B
IpUPOE U OOIIECTBE.
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TEMATHYECKOE

INJIAHUPOBAHMUE 7 KJIACC

Hanmenosanue pa3znena KomnuectBo | OcHOBHOE OCHOBHBIE BUJBI IEATETLHOCTH 00YYAIOIINXCS 90P
(Temsl) Kypca JacoB cojiepkaHue
[IpencraBieHne gaHHBIX 7 [IpencraBnenne naHHBIX B OcBanBaTh cNO0COOBI NPEACTABICHNS CTATUCTUYECKUX Bubnmuorexa LHOK
tabnunax. [IpakTiueckue JAHHBIX M YHCIIOBBIX MACCHBOB C ITIOMOIIBIO TAOIHI] 1 https://m.edsoo.ru/7f415fdc
BBIYUCIICHHS 110 TAOJINYHBIM JarpaMM ¢ UCTIOJb30BAHNEM aKTYalbHBIX H BAYKHBIX
JaHHBIM. [3BNeueHue u JaHHBIX (HeMorpaduiecKkue JaHHbIe, POU3BOICTBO
WHTEpIpeTaLus TAOIMIHBIX NPOMBIIUICHHON U CEJIbCKOXO035MCTBEHHON NPOAYKIIHUH,
nauubix. [IpakTudeckas paboTa | oOIIECTBEHHBIE H IPUPOIHBIE SBICHUS).
«Tabauup». I'papuueckoe H3y4aTh MeTOABI pabOTHI ¢ TAGIMYHBIMU U
MpeACTaBJICHUE NaHHBIX B BUJC I‘pa(bI/I‘IeCKI/IMH MIPEACTABJICHUSAMH JAaHHBIX C IIOMOIIBIO
KPYTOBBIX, CTONOUKOBBIX IU(pPOBBIX PECYPCOB B XOJI€ MPAKTUIECKUX PadOT
(cTonmbuaThIX) qUarpamMm.
YreHue 1 NOCTPOEHUE
nuarpamm. [pumepst
neMorpapuIeckux quarpamm.
[IpakTudaeckas padora
«narpamMmbi»
OnucarenbHas 8 Uucnossie Habopsl. CpenHee OcBauBaTh NOHATHSA: YUCIOBOH HabOp, Mepa Bbubnuorexa LIOK
CTaTHUCTUKA apr(METHIECKOE. [EHTPATLHON TeHAECHIMK (Mepa IIEHTPa), B TOM YHUCIIE https://m.edsoo.ru/7f415fdc
Menauana ynciaoBoro Hadopa. cpeHee apupMEeTHIECKOe, MeHaHa.
V CTOWYMBOCTD ME/THAHBI. OnuchIBaTh CTaTUCTUYECKHE JaHHBIE C TOMOIIBIO
[IpakTiueckas padora CpeaHero apru@MeTHIeCcKoro 1 MeinaHel. Perrate 3a1aun.
«CpenHrie 3HaYSHUS. HN3y4aTh cBOIiCTBA CPEIHUX, B TOM YUCJIE C IIOMOIIbIO
HauGosnblnee ¥ HauMeHbIIEe IU(PPOBBIX PECYPCOB, B X0/ IPAKTHUECKUX PadOT.
3HAYEHUsI YUCIIOBOTO HAbopa. OcBanBaTh NOHATHSA: HAaUOOIBIIIEE U HANMEHbIIIEE
Pazmax 3HAYEHUs YUCIOBOTO MaccuBa, pasmax. Pemarts 3agaun
Ha BBIOOp crioco0a ONMMCaHUs JaHHBIX B COOTBETCTBHHU C
MPUPOAOH TAHHBIX M LESMH UCCIIEAOBaHUS
CrnydaiiHast ©3MEHYUBOCTH | 6 CrnyyaitHas N3MEHYHBOCTh OcBauBaTh NOHATHSA: YACTOTa 3HAUYEHUI B MaCCHUBE Bubmoreka [JOK

(mpumepsl). Yactora 3HaueHUIH
B MaccHBe JIAHHBIX.

JAaHHBIX, TPYNIIMPOBKA JAHHBIX, TUCTOIpaMma. CTpOHTb

https://m.edsoo.ru/7f415fdc
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I'pynnupogka.
I'mctorpammst.
[IpakTuueckas padbota
«CryyaiiHasi U'3MEHYHBOCTbY

Y aHAJIM3UPOBATH THCTOTPAMMBIL, MOAOUPATH
NOAXOASIIMM mar rpynnupoBku. OcBauBaTh
rpaduyecKue MpeICTaBICHNS Pa3HbIX BUIOB CIy4YaitHON
W3MEHYUBOCTH, B TOM YHUCJIC C IIOMOIIbIO IIU(PPOBBIX
PECYPCOB, B X0/i€ TPAKTHYECKOW PabOTHI

Bgenenue B Teoputo
rpa¢oB

I'pad, Bepuna, pedpo.
IIpencrasnenue 3anauun c
nomo1slo rpada. CreneHb
(BaJICHTHOCTD) BEPIIIUHEI.
Uwcrno pébep u cyMMapHas
creneHs BepunH. Llens u mukI.
[TyTts B rpade. [IpencraBnenne
0 cBsizHOCTH rpada. O6xox
rpada (3inepoB MyTh).
[Ipencrasienue 06
OPHECHTHUPOBAHHBIX Ipadax

OcBaunBaTth nousiTusi: rpad, Bepuunna rpada, pedbpo
rpada, cTereHb (BaJeHTHOCTh BEPIITMHBI), IETTh W ITHKIL.
OcBauBaTh NOHATHSA: TIYTH B rpade, IEpoB MyTh,
06xox rpada, opHeHTHPOBAHHBIN Tpad.

Pematp 3agqaum Ha OMCK CyMMBI CTEIICHEN BEPILIHH
rpada, Ha morck 0b6xona rpada, Ha IOUCK MyTeH B
OpPUEHTHPOBAHHBIX Tpadax.

OcBanBaTh cnoco0bI NPEICTABICHUS 33124 U3 Kypca
anredpbl, TEOMETPUH, TEOPHH BEPOATHOCTEH, IPYTHX
MPEIMETOB C TIOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUIECKHE 1enH, (PYHKIIMOHATHHBIE COOTBETCTBUS)
Ha MpUMepax

bubmuoreka LIOK
https://m.edsoo.ru/7f415fdc

BeposTHOCTB M yacToTa
CIIy4ailHOTO COOBITHUS

CrnyyaliHbIi OIIBIT M cITy4aiiHOe
coOsITHE. BeposTHOCTS 1
yacroTta coobiTus. Ponb
MaJIOBEPOATHBIX M MPAKTHYECKU
JOCTOBEPHBIX COOBITHI B
MpUPOJIC U B OOIIIECTBE.
Mosera 1 urpanabHasi KOCTh B
TEOPUH BEPOSITHOCTEM.
[IpakTiueckas padora
«HacroTa BbITIaJICHUs OpJIay

OcBauBaTh NOHATHSA: CIy4YalHbBII ONBIT U ClIy4yailHOe
COOBITHE, MAJIOBEPOSITHOE U TIPAKTUYECKH JIOCTOBEPHOE
coOBITHE.

H3yuaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHI B
MPHUPOJIEC U OOIIIeCTBE Ha BAXKHBIX IIpUMeEpax (aBapuw,
HECYACTHBIE CIIy4aH, 3aIllUTa epCOHaIbHON
nHpOpMaIIUK, Tiepeiada JaHHbIX).

H3yuath posb KIacCHYECKUX BEPOSATHOCTHBIX MoZeneit
(MoHeTa, urpanbHas KOCTh) B TEOPHH BEPOSITHOCTEH.
HaéuronaTth M M3y4aTh 4acTOTy COOBITHIA B TIPOCTBIX
9KCHEPUMEHTaX, B TOM YHUCIIE C TOMOLIBIO HU(PPOBBIX
pecypcoB, B X0/ TPAKTUIECKON pabOThI

bubmuoreka LIOK
https://m.edsoo.ru/7f415fdc

O0001menue,
CHCTEMATU3aUs 3HAHUH

[IpencraBnenne naHHBIX.
OnucarenbHast CTATUCTHKA.
BeposiTHOCTB Ccity4aiiHOTrO

IMoBTOPATH U3yUECHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.
Pemath 3agaum Ha MPECTABICHUE U OTIMCAHIE TAHHBIX

bubmmoreka IIOK
https://m.edsoo.ru/7f415fdc
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COOBITHS

C TIOMOIIIBI0 N3YYEHHBIX XapakTepuctuk. Q0cyK1aTh
NpUMePBbI CITyYaifHBIX COOBITHI, MaJIOBEPOSTHBIX U
MIPaKTHYECKN JOCTOBEPHBIX CIYYaHBIX COOBITHH, HX
pOJIU B IPUPOAE U )KU3HU YeJIOBEKa

OBUIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME

34
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8 KUIACC

HanmenoBanne | KommuectB | OcHOBHOE OCHOBHBIE BUJIBI ESTETHHOCTH 20P
pasnena 0 4acoB COZIepIKaHue 00yUaroIIUXCsI
(TeMsI) Kypca
IToBTOpEHuE 4 IIpescraBnenye TIOBTOPATH M3yYEHHOE U BHICTPAHBATD https://resh.edu.ru/subject/lesson/1988/main/
Kypca MaHHBIX. CHCTEMY 3HAHUM.
7 xnacca OnmcarenbHas PemiaTh 321241 Ha [IPEICTABICHUE U
CTATHCTHKA. OIMCAHUE JAHHBIX C TIOMOIIBIO M3yYCHHBIX
Caysaiinas XapakTepucTuk. Pemarp 3axaun Ha
MSMCHAHBOCTD. [IPEACTABJICHUE IPYIIIIMPOBAHHBIX TaHHBIX U
Cpemine wnciosoro ONUCAHUE CIIy4allHOW U3MEHYUBOCTH.
Ha60pel' Pemars 3a1a4u Ha onpeie/ieHHEe YacTOThI
Crnyuaitapie COOBITHS. . .
BeposTHOCTH 1 cnyan:IHHx CO6I>ITI/II:I, o0CyXKIeHIe IPUMEPOB
YACTOTEL CIIy4auHBbIX CO6I)ITI/H/I, MaﬂOBCpOHT}’{LIX )41
Kiacenaecke HPAKTHYECKHU JOCTOBEPHBIX CIYYaiHBIX
MOJIEJH TEOpHHU COOBITHI, MX POJH B IPUPOAE U KUIHH
BEPOATHOCTEIA: ICI0BCKA
MOHCTA U UrpajibHasi
KOCTb
OmucarensHas | 4 OTKIIOHEHHUS. OcBanBaTh NOHATHSI: IUCTICPCUS U https://infourok.ru/opisatelnaya-statistika-
CTaTHUCTHKA. Jlucnepcus YuCI0BOrO CTaHJAPTHOE OTKIIOHEHHE, UCIONb30BaTh 3TH | 4779363.html
Paccensanue Habopa. CTanAApTHOS | xapaxrepuctikm s ommcarms paccensanns | https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-
FIAHHBIX giﬁzzzﬁgia%p& JTAHHBIX. gramotnost/22-05-teoriya-veroyatnosti-statistika-i-
JlHarpaMmer Bp1IBHraTh runoTe3bl 00 OTCYTCTBUH UM razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-
pacceMBaHus HaJIMYMU CBA3U 1O auarpamMam paccenBanus. | izmenchivost 4b48d8fe243e908c810ec35df2f8cle0/
CTpouTh HarpaMMbl paccenBaHUs MO https://resh.edu.ru/subject/lesson/2571/start/
MMEIOIIMMCS ITAHHBIM, B TOM YHCIIE C https://foxford.ru/wiki/matematika/veroyatnost-
HOMOII[BIO0 KOMITBIOTEpa sluchaynogo-sobytiya
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/
MmHosecTBa 4 MHOecTBO, OcBauBaTh NOHATHS: MHOKECTBO, aneMenT | https://foxford.ru/wiki/matematika/mnogestvoelemen
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https://resh.edu.ru/subject/lesson/1988/main/
https://infourok.ru/opisatelnaya-statistika-4779363.html
https://infourok.ru/opisatelnaya-statistika-4779363.html
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://resh.edu.ru/subject/lesson/2571/start/
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva

MIOJIMHOKECTBO.
Onepanuu Haj
MHO>KECTBaMU:
00beINHEHHE,
nepeceyucHue,
JIOTIOJTHEHUE.
CRoiicTBa omeparimit
HaJl MHOXKECTBAMHU:

MHOKECTBA, IIOJIMHOXKECTBO.
BuInoHsSITH onepanumn Hax MHOXKECTBAMHU:
o0BeIMHEHUE, IEPECCUCHHE, JIOTIOTHCHHUE.
Hcnoab3oBaTh CBOMCTBA:
MEePEMECTUTENBHOE, COYETATEIbHOE,
pacrpenenuTeIbHOEe, BKITIOUCHHS.
Hcnonn3oBaTh rpaduueckoe MpeIcTaBiICHNe
MHOKECTB TP OITUCAHUH peaTbHBIX

tmnogestva
https://foxford.ru/wiki/matematika/peresechenie-ob-
edinenie-i-raznost-chislovyh-mnozhestv

HEpEMECTHTEIILHOE, IIPOLIECCOB U SABJICHUH, IPU PELICHUH 3a/1a4 13

COUCTATEIILHOE, JIPYTHX Y4eOHBIX TPEIMETOB H KYPCOB

pacrpeIenuTenbHOE,

BKJIIOUEHHS.

I'pacdnueckoe

TIPECTABIIEHHE

MHOYKECTB
BepositHocTh DJIeMEHTapHbIE OcBauBaTh MOHATHS: SJIEMEHTAPHOE https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
ciydaitHoro coOpitus. CiryuaiiHpie | coObITHE, CITy4aiiHOe COOBITHE Kak svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-
coObITHS COOBITHS. COBOKYITHOCTB OIIarOnpHsITCTBYIOIINX sluchainye-sobytiia-12794

BbrnaronpusrcrByromue
3IIEMEHTapHBIC
COOBITHS.
BepositHocTH
COOBITHIA.

OmnbITEI C
PaBHOBO3MOXKHBIMHU
3IIEMEHTaPHBIMU
COOBITUSIMH.
CrnyuaitHblit BBIOOD.
[MpakTudeckas pabora
«OnbITHI C
PaBHOBO3MOYKHBIMH
3JIEMEHTaPHBIMH
COOBITHUSMIDY

AJIEMEHTAPHBIX COOBITHH, PABHOBO3MOKHEIE
asieMeHTapHble coObITHA. PemiaTe 3axaun Ha
BEIUMCIIEHHE BEPOSATHOCTEN COOBITHIA TTO
BEPOATHOCTSAM DIIEMEHTAPHBIX COOBITHI
CITy4aitHOr O OIbITA.

Pematp 3agaum Ha BHIYKMCIICHUE
BEPOSATHOCTEH COOBITHI B ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPA.

IIpoBoauTH M M3y4YaTh ONBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTapHBIMH
COOBITHSMHU (C UCTIONH30BAHUEM MOHET,
UTpaNbHBIX KOCTEH, APYTUX MOJENel) B Xo/1e
MPaKTHYECKOI paboThI

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-
sluchainye-sobytiia-12794
https://www.yaklass.ru/p/ege/matematika2022/ege-
trenazher-profilnyi-uroven-6670658/nakhozhdenie-
veroiatnosti-sobytiia-zadanie-2-6645636/re-
6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/algebra/9-klass/elementy-
kombinatoriki-statistiki-i-teorii-veroiatnostei-
10205/elementy-teorii-veroiatnosti-nakhozhdenie-
veroiatnosti-12691
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/veroiatnost-sobytiia-927
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https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278

https://www.yaklass.ru/p/algebra/9-klass/elementy-
kombinatoriki-statistiki-i-teorii-veroiatnostei-
10205/elementy-teorii-veroiatnosti-nakhozhdenie-
veroiatnosti-12691/re-bdb9810f-c34b-44a9-beas-
c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-
kombinatoriki-statistiki-i-teorii-veroiatnostei-
10205/elementy-teorii-veroiatnosti-nakhozhdenie-
veroiatnosti-12691/re-bdb9810f-c34b-44a9-beas-
c73c7c1120ff

BBenenue B
Teopuio Tpados

Hepeso. CpoiicTBa
Jiepena:

C€ANMHCTBECHHOCTS ITYTH,

CYLIECTBOBAaHHUE
BHCSIYEH BEPIINHBL,
CBsA3b MCKAY YUCIIOM
BCPIIMH U YUCIIOM
péGep. IIparuio

OcBauBaTh NOHATHSA: JIEPEBO Kak rpad Oe3
LIMKJIa, BUCAYas BEpIINHA (JIUCT), BETBb
JiepeBa, MyTh B JIEPEBE, AUAMETP JiepeBa.
N3yuaThb cBoiicTBa epeBa: CylIeCTBOBAaHHE
BUCSUEH BEPIINHBI, CAMHCTBEHHOCTH ITyTH
MEXIY ABYMsI BEPIIMHAMH, CBS3b MEKIY
YHCIIOM BEPIIWH H YUCIOM pEdep.

Pematnb 3a1a4m Ha MOVCK U MEPEUNCIICHHE

https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/pravilo-
proizvedeniya

YMHOXKEHHS C
HmyTel B JiepeBe, ONpeesIeHHe YUCiia BePIINH
nnm pédep B AepeBe, 00Xxo]1 OMHAPHOTO
JiepeBa, B TOM YHCIIe C IPUMEHEHHEM
NpaBUJIa YMHOXECHHUS
Coyuaiinbie [IpOTHBOIIOJIOKHOE OcCBauBAThH MOHATHS: B3AUMHO https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
COOBITHS coObITHE. MTPOTUBOIIOJIOKHEIE COOBITHS, OTIEPAIIH HaJT svedeniia-teorii-veroiatnostei-9277/kombinatcii-

Hunarpamma Ditnepa.
OObeauHEHNE H
nepeceycHue
COOBITHH.
HecoBmectHbie
coObITHsI. Dopmyna
CIIOKEHHUS
BEPOSITHOCTEM.

COOBITHSIMH, OOBEIMHEHHE U TIEPECeUCHHE
coOBITHH, TuarpamMma Ditnepa (Dinepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE
COOBITHSL.

H3y4aThb TeopeMbl O BEPOSATHOCTH
00beTUHEHUS IBYX COOBITHI ((OpMYIBI
CIl0XeHHs BepoaTHocTel). PemiaTh 3agaun, B

sobytii-protivopolozhnye-sobytiia-12795
https://infourok.ru/material.html?mid=54589
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-
sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-
8b77-e6ea037d22c9/pe?resultld=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
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https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://infourok.ru/material.html?mid=54589
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796

IIpaBuo yMHOXEHUS
BEPOATHOCTEM.
YcnoBnHas
BEPOSITHOCTb.
He3zaBucumelie
COOBITHSL.
IIpencraBnenue
CIy4aliHOTO
SKCIIEPUMEHTa B BUIE
nepeBa

TOM YHCJIE TEKCTOBBIE 33/1a4M Ha
ompezeNeHe BEPOATHOCTEH 00beTUHEHHS U
MepPeCceYeHUst COOBITUI C IIOMOIIBIO YHCIOBOM
NpAMOi, uarpamMm Ditnepa, GopMyisl
CJIO’KEHUS BEPOSITHOCTEH.

OcBanBaTb NOHATHSA: TIPABUIIO YMHOXKECHHUS
BEPOSITHOCTEH, YCIOBHASL BEPOSITHOCTb,
HE3aBHCHUMBIE COOBITHS AEPEBO CIYIAIHOTO
OIIBITA.

N3yuats cBoiicTBa (onpeaeneHus)
HE3aBHCHUMBIX COOBITHHA.

Pemate 3agaum Ha onpeneiacHue U
WCTIONb30BaHNE HE3aBUCUMBIX COOBITHIA.
Pemate 3ag1a4u Ha TOUCK BEPOSITHOCTEH, B
TOM YHCJIE YCIOBHBIX, C UCIIOJIb30BaHUEM
JlepeBa CIIy4ailHOro OmbITa

svedeniia-teorii-veroiatnostei-9277/slozhenie-
veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
svedeniia-teorii-veroiatnostei-9277/nezavisimye-
sobytiia-umnozhenie-veroiatnostei-12797
https://resh.edu.ru/subject/lesson/4064/conspect/3806
8/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
svedeniia-teorii-veroiatnostei-9277/nezavisimye-
sobytiia-umnozhenie-veroiatnostei-12797

O0o061ienue,
CUCTEMATH3aLIS
3HAHUH

IIpencrasienne
JTAHHBIX.
OnucarenpHas
craructuka. ['pader.
BepostHOCTB
CITy4aiiHOTO COOBITHSI.
OneMeHThI
KOMOWHATOPUKHU

IToBTOPATH U3YYEHHOE U BHICTPAUBATH
CHCTeMY 3HaHUH.

Pemarte 3agauu Ha peCcTaBlICHUE U
ONUCAHUE NaHHBIX C TOMOLIBIO U3YYEHHBIX
XapaKTEPUCTHK.

Pematnb 3aga4un ¢ npumeHeHneM rpados.
Pemare 3a5a4m Ha HaXOXKIEHUE
BEPOSITHOCTHU CIIy4alHOTO COOBITHS MO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE B OIBITaX C PAaBHOBO3MOXKHBIMU
dJIeMEHTapHBIMU COOBITHsIMY. PemaTh
3aJa44 Ha HAXOXACHUE BEPOSATHOCTEN
o0benuHEHNS U IepeCceYCHUs COOBITHH, B TOM
YHCJIC HE3aBUCHUMBIX, C UCITIOJIB30BAHUEM
rpau4ecKuX NpeACTaBICHUN U iepeBa
CIIy4alHOTO OIBITA.
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797

Pematp 3aga4n Ha repevncIeHre
KOMOMHAIMH (YUCIIa IEPECTAaHOBOK, YUCIIA
COYCTAaHMI), Ha HaXOXKICHUE BEPOSITHOCTEH
COOBITHIA C MPUMEHEHHEM KOMOWHATOPHUKH, B
TOM YHUCII€ C HCIIOIB30BAaHUEM TPEYTOJBHUKA
[Tackansa

OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME
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9 KIIACC

Hanmenosa
HHEC
pasnena
(Temsr)

Kypca

IIpencrasne
HHEC JaHHBIX

Ko
Ri0
yec
TBO
yac
OB

OcHOBHOE
coJiepxKaHue

[IpencraBnenue naHHBIX B
tabmunax. [IpakTrmaeckue
BBIYUCIICHHS 10 TAOJINYHBIM
JaHHBIM. [13BeUcHNE N
HWHTEpIpeTaLus TAOINYHBIX
JaHHbIX. [TpakTuueckas
pabota «Tabmumbn.
I'padmaeckoe npencrapneHme
JaHHBIX B BUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamm. UteHue u
MOCTPOCHUE TUarpamMm.
[Tpumepsr nemorpaduyeckux
Harpamm.

[IpakTnueckas padora
«/InarpamMmbDy

OCHOBHBIE BUABI ACATCIBHOCTHU o6yqa}omnxc;1

OcBanBaTth cnoco0bl NPEACTaBICHUS CTATUCTUIECKUX
JAaHHBIX ¥ YUCIOBBIX MACCUBOB C IIOMOIIBIO TaOIHL U
JUarpaMM € UCTIOb30BAHUEM aKTyalbHBIX U BAXKHBIX
JaHHBIX (JeMorpaduveckre TaHHbIe, TPOU3BOACTBO
IIPOMBIIUIEHHOH U CEJIbCKOXO35ICTBEHHOM NPOAYKIIMH,
00IIeCTBeHHBIE U IPUPOIHBIE SBICHUS).

N3yuath MeTOABI pa0OTHI C TAOMMYHBIMU U TPaQUIECKUMHI
NPEICTABICHUSIMH JaHHBIX C ITOMOILBIO ITM(POBBIX
PECypcoB B X0/i€ MPAaKTUIECKUX padoT

S0P

bubmuoreka ITOK https://m.edsoo.ru/7f415fdc
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Ywucnosrie Habopel. CpenHee
apupMeTHIecKoe.
Menauana ynciaoBoro Habopa.

OcBanBaTh NOHSITHSA: YHCIIOBOM HaOOp, Mepa IEHTPATBHON
TEHJIEHIINHU (Mepa IICHTPa), B TOM YHCIIe CpeHee
apudMeTHYECKOE, MEIMaHA.

OnuceIBaTh CTaTUCTUYECKUE JAHHBIE C TOMOIIBIO CPETHETO

OnucarensH Y cTOMYUBOCTH MEIUAHBL.
apuMETHIECKOro ¥ MeJuaHbl. Pemars 3amaqan.
ad Hpaxriccias pabora H3yuarth cBOiicTBA CPEHUX, B TOM YHCIIE C MTOMOIIIBIO bubmuoreka ITOK https://m.edsoo.ru/7f415fdc
CTaTHCTHKA «CpenHne 3HaYCHUS.
T IU(PPOBBIX PECYPCOB, B X0/I€ MPAKTHYECKUX padoT.
SHAYEHI MHCTIOBOrO HABOA. OcBauBaTh NOHATHUS: HANOOJbIIEE U HANMEHbBIIIEE
Pasmax 3HAYEHUs YMCIIOBOTO MaccuBa, pa3max. Pemarts 3agaun Ha
BBIOOp crtoco0a onycaHusl JaHHBIX B COOTBETCTBHU C
MPUPOAOH TaHHBIX U LENSIMH UCCIICTOBAHUS
CiyuaifHasi ©3MEHYHBOCTD OcBanBaTh NOHSITHS: YaCTOTA 3HAUCHHUN B MaCCHBE
Conysaiisias (mpumMepst). YacToTa 3HaueHMil | AAHHBIX, TPYIIIMPOBKA JAHHBIX, rUCTOrpamMma. CTPOUTH ?
B MACCUBE JTaHHBIX. aHAJIM3MPOBATH TUCTOIPAMMBI, NOAOUPATH TIOAXOISAIINI
FBMEHHHBOC I'pynmupoBKa. nrar rpynnupoBkd. OcanBaTh rpadudeckue bubmoreka ITOK https://m.edsoo.ru/7f415fdc
e I'ucTorpammel. NPE/ICTaBICHHS PAa3HBIX BUIOB CIy4aifHOH N3MEHUYNBOCTH, B
[IpakTryeckas padbota TOM YHCJIE C MOMOIIBIO HU(PPOBBIX PECYPCOB, B X0/
«CnyyaiiHasi U3BMEHYUBOCTb NPaKTUYECKOH PaboThI
OcBauBaTth nousitus: rpad, Bepmuna rpada, pedpo rpada,
I'pad, Bepumna, pedpo. CTeIEeHb (BAJICHTHOCTb BEPIIUHBL), HENb U LIUKIL.
[pencraBnenue 3a1aun ¢ OcBanBaTh NOHATHSA: TTYTh B rpade, SHIepoB MyTh, 00X0.1
nomopto rpada. Crenenp rpada, OpHeHTHPOBaHHBIN Tpad.
Beenenue B (BaHeHTIfOCTI’) BCPLIHHBL. PemaTs 3aga4u Ha TOKCK CyMMBI CTEIICHEH BepiuH rpada,
TEOPHUIO ‘o pebep n cymmapiaz Ha OUCK 00xo0/a rpada, Ha MOUCK MyTeH B
cTerneHb BepmuH. [lens u ’ Bbubanorexa IIOK https://m.edsoo.ru/7f415fdc
rpacos k. TIyTs B rpade. OpUEHTUPOBAHHBIX Tpadax.
TIpencTaBIeHne O CBA3HOCTH OcBanBaTh cIOCOOBI TIPE/ICTABICHHS 33124 U3 Kypca
rpacda. O6xox rpada (itnepon anreOpbl, TEOMETPUH, TEOPHU BEPOSITHOCTEH, APYTHX
myTh). [IpeacraBnenue o0 MPEMETOB € TIOMOIBIO TpadoB (KapThl, CXEMBI,
OPHEHTHUPOBAaHHBIX Ipadax AIIEKTpUIECKUE 11eTH, (DyHKIIMOHATBHBIE COOTBETCTBHS) Ha
npruMepax
BepositHoCcT Ciry4aliHbIN OTIBIT U OcBauBaTh NOHSATHSA: CIy4YalHbII ONBIT U CIy4yaiiHOE

b M JaCcToTa

cllyyaifHOe COOBITHE.

CO6LITI/I€, MaJIOBEPOATHOC U NPAKTUYCCKU JOCTOBEPHOC

Bubmmorexa ITOK https://m.edsoo.ru/7f415fdc
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CIy4aliHOTO BeposTHOCTB ¥ yacToTa coObITHE.
COOBITHS coObITHsL. Posb H3y4aTh 3HAUUMOCTH MaJIOBEPOSITHBIX COOBITHH B MPUPOAE
MaJIOBEPOATHBIX U 1 00IIecTBE Ha BAKHBIX MPUMepax (aBapuu, HeCYaCTHBIE
IPaKTUICCKHA JTOCTOBCPHBIX Cllydawu, 3allluTa MepCOHaIbHON HHPOPMAaLUH, Tiepeiada
COOBITHIA B IPUPOJE U B JIAHHEIX).
obutecrse. Mouera n H3y4ath pojb KIaCCUYECKUX BEPOATHOCTHBIX MOJEIICH
HnrpajibHasg KOCTb B TCOPHH (MoHeTa, UrpanbHast KOCTh) B TEOPUU BEPOATHOCTEH.
BEPOATHOCTEH. Ha0awoaaTe u u3y4aTh 4acTOTY COOBITHH B IPOCTHIX
IlpakTiyeckas pabora SKCIIEPHMEHTAX, B TOM YHCIIE C IIOMOIIBIO ITU(PPOBBIX
«Hacrora BbinaseHus opia» PECYPCOB, B XO/I€ MPAKTHIECKON PabOTHI
https://infourok.ru/opisatelnaya-statistika-
4779363.html
https://yandex.ru/tutor/uroki/klass-
OcBauBaTh HOHATHS: TUCTIEPCHS M CTAHIAPTHOE 7/funkcionalnaya-gramotnost/22-05-teoriya-
Onucarenby Orknonenns. Jiucrepens OTKIIOHEHHE, UCTIONIb30BATh 9TH XaPAKTEPUCTUKA ISt veroyatnosti-statistika-i-razvitie-funkcionalnoj-
at 4HCII0BOrO HAGOpA. OIMCAaHMS PACCEUBAHUS JAHHBIX. gramotnosti-6-sluchajnaya-
;;i?;f::;e CranapTHOE OTKJIOHEHHUE BbIABHIaTh runoTe3bl 00 OTCYTCTBUU WM HATUYUU CBS3U izmenchivost_4b48d8fe243e908c810ec35df2f8cle
NAHHEIX YHCII0BOrO Habopa. 10 IMarpaMmam pacCEenBaAHHUS. 0/ _
Jluarpammel paccenBaHus CTPOMTD IMarpaMMBl PACCCHBAHMS TI0 HMEIOLIIMCS https://resh.edu.ru/subject/lesson/2571/start/
JIAHHBIM, B TOM YHCJIE € TOMOIIBIO KOMITBIOTEpa https://foxford.ru/wiki/matematika/veroyatnost-
sluchaynogo-sobytiya
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/
MHoxecTBO, OIMHOKECTBO. OcBauBaTbh NOHATHSA: MHOXXECTBO, JJIEMEHT MHOKECTBA,
Omneparu HaJl MHOKECTBaAMHU: TIOIMHOKECTBO.
obbenuHenHe, NEPECCHCHHE, | BrimoansTL onepawmy Hax MHOKecTBaMu: 0bbemHerue, | https:/foxford.ru/wiki/matematika/mnogestvoelem
nononHenue. CBoHcCTBa .
MioskecTa onepamuii HaM MHOMECTBAMIL: nepeceyeHue, fomnoiaHenue. Memoab3oBaTh CBOMCTBA: entmnogestva

[IEPEMECTUTEIILHOE,
coderaTelbHOE,
paclpeesuTenbHoe,
BKJIFOUEHUS.

I'paduueckoe mpencraBieHue

MEPEMECTUTENLHOE, COYETATENBHOE, pacTIPENEIUTEIBHOE,
BKItoueHus. Menoab3oBaTh rpadudeckoe npeicTaBlieHHe
MHOJKECTB TIPY OIMCAHUH PEATTFHBIX MPOIIECCOB U SBJICHUH,
NIPY pelIeHUH 3a71a4 U3 JPYTUX YIeOHBIX IPEAMETOB U
KypcoB

https://foxford.ru/wiki/matematika/peresechenie-
ob-edinenie-i-raznost-chislovyh-mnozhestv
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https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://resh.edu.ru/subject/lesson/2571/start/
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
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MHO>XKCCTB

DneMeHTapHbIe COOBITHS.
CrnyyaifHble COOBITHSL.
BbraronpusarcrByromue

OcBauBaTh NOHATHA: DJIEMEHTAPHOE COOBITHE, CITydaifHOe
cOOBITHE KaK COBOKYITHOCTB OJIarOMpHATCTBYOIINX
3JIEMEHTaPHBIX COOBITHI, PABHOBO3MOKHBIEC SIIEMEHTAPHBIE
coObITrs. PemiaTe 3a1a4un Ha BEIYMCIICHNE BEPOSTHOCTEH

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/ege/matematika2022/ege-
trenazher-profilnyi-uroven-6670658/nakhozhdenie-
veroiatnosti-sobytiia-zadanie-2-6645636/re-
6e3f250c-d096-4aad-bef3-6ed647eh94c8
https://www.yaklass.ru/p/algebra/9-klass/elementy-

Bepostroct EﬂeMeHTapHHe 0(6)6HTI:IH. COOBITHI TTO BEPOSITHOCTSIM dJIEMEHTAPHBIX COOBITHI kombinatoriki-statistiki-i-teorii-veroiatnostei-
b CPOATHOCTH CODBITHH CITy4aifHOTO OmbITa. 10205/elementy-teorii-veroiatnosti-nakhozhdenie-
" OMBITHI C PaBHOBO3MOXXHBIMHU . o . .
CITy4aifHOTO Pemats 3a1a4M Ha BBIYUCIICHUE BEPOSTHOCTEH coObITHiI B | VEroiatnosti-12691
3JIEMEHTApHBIMU COOBITHSIMH. .
COOBITHSA Cotyuaitbiii BBIGOp OMBITAaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMH, https://www.yaklass.ru/p/algebra/11-
TpaxTiueckas pa6ota B TOM YHCJIE C TIOMOMIBIO KOMIIBIOTEPA. klass/nachglnve—sveden_l_ ia-teorii-veroiatnostei-
«OMBITEL C IpoBoanTHL M M3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU 9277/veroiatnost-sobytiia-927
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSAMH (C MCIIOJIb30BaHHEM MOHET, https:/_/WWV\_I.\_/&kla§S._ru_/[?/alqe_t?ra/9—k_lass/ele_mentv—
SJIeMEHTAPHBIMHA COOBITHAMIY | MTPATBHBIX KOCTel, Ipyrux Mozeneii) B xoae npaktuueckoi | kKombinatoriki-statistiki-i-teorii-veroiatnostei-
paboTEI 10205/elementy-teorii-veroiatnosti-nakhozhdenie-
veroiatnosti-12691/re-bdb9810f-c34b-44a9-beas-
c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-
kombinatoriki-statistiki-i-teorii-veroiatnostei-
10205/elementy-teorii-veroiatnosti-nakhozhdenie-
veroiatnosti-12691/re-bdb9810f-c34b-44a9-beas-
€73c7c1120ff
Jlepeso. CBoiicTBa nepeBa: OcBanBath MOHSITHS: 1ePEBO KaK rpad 6e3 mukia, Bucsyas | https://foxford.ru/wiki/matematika/polnyj-graf
Bgenenue B eIMHCTBEHHOCTH ITyTH, BEPIIKHA (JIMCT), BETBb JICPEBA, MIYTh B JI€PEBE, IHAMETD https://foxford.ru/wiki/matematika/derevo-
TEOPUIO CYILIECTBOBAHUE BUCSUEH JiepeBa. variantov
rpagoB BEPIINHBI, CBSI3b MEKITY H3y4aTh CBOIiCTBA epEBa: CYILICCTBOBAHUE BUCSUCHT https://foxford.ru/wiki/matematika/pravilo-

YXCJIOM BEPLIMH U YUCIIOM

BCPIIHMHBI, CAMHCTBCHHOCTD ITYTU MCIKAY ABYMA BEpIINHAMU,

proizvedeniya
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
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https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya

p€6ep. IIpaBmiio yMHOKEHUS

CBSI3b M@y YHCIIOM BEPIINH U YACIOM PEOEP.

Pemate 3agaum Ha MOUCK U IEPEUUCIICHUE IyTEH B JEpPEBE,
ompeJiesieHNe YHCia BepIIMH Wik pédep B aepese, 00X0n
OMHApHOTO JiepeBa, B TOM YUCIIC C MPUMCHEHUEM TpaBuiia
YMHOXKECHHUS

[IpoTuBoMmoONOKHOE COOBITHE.
Huarpamma Diinepa.
OOBbennHeHne U iepeceyeHne
coObITHii. HecoBmecTHBIE

OcBauBaTh NOHSATHUS: B3aHMHO IIPOTHUBOIOIOKHEIE
COOBITHS, OTIepaItiy Hax COOBITHAMH, 0OBETUHECHUE U
nepecedeHne COOBITHH, muarpamma Jiinepa (Ditnepa—
Benna), coBMecTHBIC 1 HECOBMECTHBIE COOBITHS.
H3yuaTh TeopeMbl 0 BEpOSITHOCTH OObEAMHEHHS ABYX
coObITHIA ((POPMYITBI CIIOKEHUS BeposiTHOCTEH ). PemaTs
3a/1a4yu, B TOM YHCJI€ TEKCTOBBIC 3a/Ia4M HA ONpeeseHue
BEPOSITHOCTEH OOBEIMHEHNUS U TIEpeCeUeHHs COOBITHH C

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/kombinatcii-sobytii-protivopolozhnye-
sobytiia-12795
https://infourok.ru/material.html?mid=54589
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-
8438e5dc-d5d5-4d2d-8b77-
e6ea037d22c9/pe?resultld=3739832575&c=1

Cryqaiiabre coObITHA. DPOPMYIIA CIOKEHUS | 110MOIIBEO YMCTOBOM IIPSIMOH, Auarpamm Diiepa, GopmyJIbl https://www.yaklass.ru/ P/ alqeb_r_a/ 11- ) )
COOBITHS BepostHocTel. [TpaBuiio ) CIOIKEHHS BEPOSTHOCTEHA. kIass/nachalnye-sveQenl|a-tgor||-ver0|atnoste|-
{IMHomeHHﬂ BEPOSTHOCTEH. OCBAHBATE MOHATHA: IPABHIIO YMHOXCHHS BEPOSTHOCTEH, 3277//8;OZhenIexerOIat?o/Stfl-ézaY/%
CJIOBHAsI BEPOSATHOCTb. . , ) -
P YCIIOBHasI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS IEPEBO ttps.//WWW.yaKlass.ru D alge r 11 . .
Hesasucumble coObITHSL. . klass/nachalnye-svedeniia-teorii-veroiatnostei-
. CJIy4aiHOTO OIIBITA. T » :
Hpencraseriie cysaiiroro H3yuarth cBoiicTBa (OnpeneacHus ) He3aBUCHMBIX COOBITHI 9277/nezavisimye-sobytiia-umnozhenie-
SKCIICpUMEHTa B BUIIC ICPEBA P y P ' veroiatnostei-12797
elaTh 32491 Ha OTPE/ICIICHUE W HCITOIb30BaHUE .
A vp A https://resh.edu.ru/subject/lesson/4064/conspect/38
HE3aBHUCHUMBIX COOBITHIA. 068/
Pemmath 3a7a4u Ha MOUCK BEPOSTHOCTEH, B TOM YHCIIE https://www.vaklass.ru/p/algebra/11-
YCIIOBHBIX, C UCTIOJIH30BAHHUEM JIEPEBA CITyYaifHOTO OIIBITa klass/nachalnye-svedeniia-teorii-veroiatnostei-
9277/nezavisimye-sobytiia-umnozhenie-
veroiatnostei-12797
SneMeHTbI MNepectaHoBkK. DakTOopUann. OcBanBaTb NOHATMA: KOMBMHATOPHOE NPaBUIO YMHOMKeHUs, | https://www.yaklass.ru/p/algebra/11-
CoyeTtaHua n uncno yrnopsAo4YeHHan napa, TPoMKa 06BbEKTOB, NepecTaHOBKa, klass/nachalnye-svedeniia-kombinatoriki-
KOMbBMHaTop o < . - "
UK coyeTaHun. TpeyrosbHUK daKTOpKMan yncna, coyeTaHMe, YNCI0 COYETaHUN, 9340/pravilo-proizvedeniia-9341/re-09514f55-

MNackana. MNMpakTnyeckas
paboTa «BblumMcneHue

Tpeyro/bHUK MNackansa.
PewwaTtb 3aAaum Ha NepeyncaeHmne ynopsaLoueHHbIX nap,

6dc1-457d-b88f-cb5808dd5d98
https://www.yaklass.ru/p/algebra/11-
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https://infourok.ru/material.html?mid=54589
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/pravilo-proizvedeniia-9341/re-09514f55-6dc1-457d-b88f-cb5808dd5d98
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/pravilo-proizvedeniia-9341/re-09514f55-6dc1-457d-b88f-cb5808dd5d98
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/pravilo-proizvedeniia-9341/re-09514f55-6dc1-457d-b88f-cb5808dd5d98
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/pravilo-proizvedeniia-9341/re-09514f55-6dc1-457d-b88f-cb5808dd5d98
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/perestanovki-perestanovki-bez-povtorenii-9343

BEPOATHOCTEN C
MCNONb30BaHMEM
KOMBMHATOPHbIX GYHKLNIA
3NEeKTPOHHbIX TabAML»

TPOEK, NepeyncieHme NepecTaHoBOK U coMeTaHui
931eMEHTOB Pa3/IM4YHbIX MHOXEeCTB.

PewaTtb 3aga4m Ha NPUMEHEHME YUCNA COYETaHUN B
anrebpe (coKkpalléHHoe yMHOMKeHue, BUHOM HbloTOHa).
PewaTtb, NpUMeHAA KOMBUHATOPMKY, 3a4a4M Ha
BblUMCNEHME BEPOATHOCTEN, B TOM YMC/E C NOMOLLbIO
3NEKTPOHHbIX TabuL, B Xo4e NpakTU4eckon paboTsbl

klass/nachalnye-svedeniia-kombinatoriki-
9340/perestanovki-perestanovki-bez-povtorenii-
9343

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-kombinatoriki-
9340/razmeshcheniia-razmeshcheniia-s-
povtoreniiami-9499
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-kombinatoriki-
9340/sochetaniia-i-ikh-svoistva-9344
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-kombinatoriki-
9340/treugolnik-paskalia-binom-niutona-9489/re-
cf4c6716-9202-437a-b845-a0cfe9adc46b
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-kombinatoriki-
9340/treugolnik-paskalia-binom-niutona-9489

https://resh.edu.ru/subject/lesson/6121/conspect

/38473/
https://videouroki.net/razrabotki/podborka-

kombinatornykh-zadach-po-matematike-na-temu-

feomeTpuryeckan OcBanBaTb NOHATUE FTEOMETPUYECKOM BEPOATHOCTHM. PewaTb .
reomerpue BEpPOATHOCTb. Cly4aHbIn 3a4,a4M HA HAXOXKAEHWEe BEPOATHOCTEN B OMbITAX, geometrl.cheskava'-verovatnost.htcml
cras BblI6OP TOUKM U3 PUrypbl Ha npeAcTaBUMbIX KaK BbIOOP TOYEK W3 MHOFOYroJIbHUKa, https://V|deourok|.net/razrabotkl/DOQborka—
BEPOATHOCTD NAOCKOCTU, U3 OTpe3Ka, 13 Kpyra, oTpesKa uan oyrm OKpy»HOCTWU, YUCNOBOTO komb|na.tornvkh-zadach-po—matemat|ke—na—temu—
[IyTY OKDYIKHOCTH NPOMENyTKa geometrlch'eskava-verovatnost.htmI '
https://uchi.ru/teachers/groups/15655131/subject
s/1/course programs/9/cards/246652
McnbiTaHue. Ycnex v Heygada. | OcBanBaTb NOHATUA: UCMbITaHKE, 31eMeHTapHoe cobbiTe B | https://uchi.ru/teachers/groups/13757589/subject
VcHbITaHms Cepwua UcnbITaHUIA 40 NepBOro | UCMbiTaHMU (ycnex U Heyaaya), cepusa UCMbITaHUM, ) s/1/course programs/9/lessons/51136
BepHyaM ycnexa. McnbiTaHua BepHynaun. | HacTynaeHue nepBoro ycnexa (Heyaauu), cepms UCNbITaHU https://resh.edu.ru/subject/lesson/4929/conspect

BepoaTHoCTU cObbITHIN B
CepUM UCNbITaHW BepHyanu.
MpakTuuyeckana pabota

BbepHynnu. PewwaTb 3a4aumM Ha HaxoXAEHME BepoATHOCTEN
co6bITUI B CEPUM UCMbITaHWIA A0 NEPBOro ycnexa, B TOM
yucae ¢ NpUMMeHeHnemM GopMysibl CyMMbl FeOMETPUYECKOM

[38411/

https://resh.edu.ru/subject/lesson/4929/conspect

[38411/
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https://videouroki.net/razrabotki/podborka-kombinatornykh-zadach-po-matematike-na-temu-geometricheskaya-veroyatnost.html
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https://uchi.ru/teachers/groups/15655131/subjects/1/course_programs/9/cards/246652
https://uchi.ru/teachers/groups/15655131/subjects/1/course_programs/9/cards/246652
https://uchi.ru/teachers/groups/13757589/subjects/1/course_programs/9/lessons/51136
https://uchi.ru/teachers/groups/13757589/subjects/1/course_programs/9/lessons/51136
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/

«McnbiTaHmAa
bepHynnn»

nporpeccum.
Pewatb 3apa4m Ha HaxoXAeHME BEPOATHOCTEM
3IeMeHTApPHbIX COOLITUI B cEpUMN UCMbITaHWI BepHynnu, Ha
HAXOXAEeHNE BEPOATHOCTU ONpPeaeNEéHHOro YMCNA YCNeXoB B
cepuun nucnbitaHun bepHynnu.

M3yuaTb B X04€ NPaKTUUYECKoi paboTbl, B TOM YMCAe C
NMOMOLLbIO LIMPPOBbLIX PECYPCOB, CBOMCTBA BEPOATHOCTU B
cepuu ucnbiTaHnit bepHynnm

https://interneturok.ru/lesson/algebra/11-

klass/effektivnye-kursy/teoriya-veroyatnostey-

uslovnaya-veroyatnost-profilnyy-uroven-chast-1-

ispytaniya-bernulli

CnyyaliHas
BE/IMYMHA

CnyyaiiHasa BeNNYMHA U
pacnpeneneHue
BEPOATHOCTEN.
MaTtemaTnyeckoe oxxugaHue u
aucrnepcus cayvyanHom
Be/INYMHbI. [pnmepsbl
MATEMATMYECKOrO OXKMOAHUA
KaK TeOpeTMYecKoro cpesHero
3HaA4YeHUA BEJINYMHDI.
MoHATHE O 3aKOHe 60bLINX
yucen. UamepeHue
BEPOATHOCTEN C MOMOLLbIO
yacToT. MpumeHeHMe 3aKoHa
60/bLUMX YMcen

OCBOMTb NOHATUA: CNlyYaliHas BEUYMHA, 3HaYEHNE
CNly4yaitHOM BENMUMHBI, pacnpeaeneHne BepoaTHOCTEN.
M3yuatb u 06CyKpaTh NPUMEpPBI AUCKPETHbIX U
HenpepbIBHbIX CIy4aMHbIX BE/IMUYUH (POCT, BEC YE/IOBEKA,
YMCNEHHOCTb HAaceNeHus, Apyrme U3MeHUYMBbIE BENYMHDI,
paccmaTpuBaBLUMECA B KYPCE CTAaTUCTUKM), MOAENbHbIX
CNly4alHbIX BEJINYUH, CBA3AHHbIX CO C/IY4aMHbIMM ONbITaMMU
(bpocaHue MOHETbI, UrPasibHOM KOCTU, CO CNyYaliHbIM
BbibOpOM M T. .).

OcBaMBaTb NOHATUA: MAaTEMATMYECKOE OXULaHUe
CNYYaMHOM BEIMYMHDI KaK TeOpeTUYecKoe cpeaHee
3HayeHue, AMCMEePCUna Cay4aiiHOM BEIMUYMHBI KaK aHanor
aucnepcmnmn unmcnosoro Habopa.

PewaTtb 3aga4m Ha BbIYMCNEHNE MATEMATUYECKOTO
OXMAAHMA N ANCNEPCUN ANCKPETHOM Cy4YalHOM BEANYNHDI
no 3agaHHOMY pacnpeaeneHunto, B TOM Yncae 3a4ay,
CBA3aHHbIX CO CTPAaXOBaHMEM U NOTEPEAMMU.

3HAKOMMTbCA C MAaTEMATUYECKUM OXKUIAAHMEM U
aucnepcmen HEKOTOPbIX pacnpeaeneHunii, B TOM Ymcne
pacnpeaeneHuns cay4anHon BeNNYMHbI «4MCN0 YCNEXOBY B
cepuun ncnbiTaHu BepHynnu.

M3yuaTb 4acToTy COObITUA B MOBTOPAOLMNXCA CAYHaNHbIX
ONbITax KaK CAy4anHyo BEAMUYNHY. SHAKOMMUTBLCA C 3aKOHOM
60nbKnx uncen (8 popme bepHynnu): npm 6onbLom ymcne
OMNbITOB YacTOTa CO6bITMA B/1M3Ka K €ro BEPOATHOCTU.
Pewartb 3agaum Ha M3MepeHue BePOATHOCTEN C MOMOLLbIO
yacToT. O6cy»KaaTb po/ib 3aKOHa BONbLINX YNCeN B

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-matematicheskoi-

statistiki-9176/mery-razbrosa-12005/re-53cfdac3-

b8b0-401e-bfdd-d2e7f61454cd
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b8b0-401e-bfdd-d2e7f61454cd
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https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-matematicheskoi-

statistiki-9176/zakon-raspredeleniia-veroiatnostei-
zakon-bolshikh-chisel-10288/re-a76720ab-07dd-
431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/9-
klass/elementy-kombinatoriki-statistiki-i-teorii-
veroiatnostei-10205/otnositelnaia-chastota-i-
statisticheskaia-veroiatnost-sobytiia-12692
https://resh.edu.ru/subject/lesson/2571/main/
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060CHOBaHMM YAaCTOTHOrO MeTO4A U3MEPEHMUSA
BEPOATHOCTEN.

O6¢cyxAaaTh 3aKOH 60/IbLUNX YMCeN Kak NposiBaeHue
CTaTUCTUYECKOMN YCTOMYMBOCTM B U3SMEHUYMUBDIX ABJIEHUSAX,
pO/ib 3aKOHa HO/bLUINX YNCEN B MPUPOLE U B HKU3HM
yesioBeKa

Ob6obuieHne
, KOHTPOIb

10

MpeacraBneHne gaHHbIX.
OnucatenbHada cTaTUCTUKA.
BepoaTHOCTb cayyaitHoro
cobbITMA. DNEMEHTbI
KOMBUHaTOpMKN. CnyyaiiHble
BE/IMYMHDI M pacnpeaeneHuns

MoBTOPATbL M3yYeHHOE U BbICTPAUBaTb CUCTEMY 3HAHMIA.
PewaTtb 3agauu Ha NpeAcTaBieHne U ONUCaHNe JaHHbIX.
Pewartb 3a4a4M Ha HaxoXKaeHMe BEPOSTHOCTEN COObITUN, B
TOM UYMC/e B ONbITax C

PaBHOBO3MOXHbIMW 3/IEMEHTAPHbIMM COBBLITUAMMU,
BEPOATHOCTEN 06begMHEHMA N NepecedeHns cobbITUi,
BbIYMCNATb BEPOATHOCTM B OMbITaxX C CEPUAMMU CAYyHaNHbIX
UCNbITaHUM
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