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®denepanbHas pabodasi mporpamma 1no yueoHomy npeametry «MaremaTuka» (0a30BbIif
ypoBeHb) (TIpeameTHas oonacth «MaTtemaTrka U nHGOpMaTHKay) (1anee COOTBETCTBEHHO -
rporpaMma o MaTeMaTHuKe, MaTeMaTHhKa) BKIIOUAET MOSCHUTEIbHYIO 3aMUCKY, COJICPIKAHNUE
00yueHusI, INIAaHUPYyEMbIE Pe3yJIbTaThl OCBOCHUS IPOTrPaMMBbI [0 MaTeMaTHKE, TEMAaTHYECKOE
MJIAHUPOBAHMUE.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo mMaremartuke juisi oOydarommxces 5-9 KiiaccoB paspaboTaHa Ha OCHOBE
OI'OC O0O. B mporpamMme mo MaremMaTHKE YYTEHbl HJled U moJioxkeHus KoHuenuuu
pa3BUTHS MaTeMaTH4YecKOTo oOpazoBanus B Poccuiickoit deneparum.

[IpeameToM MaTteMaTWKu SIBISIOTCS (PYHIAMEHTAIbHBIE CTPYKTYpPHl HAIIETO MHpA -
MPOCTPAHCTBEHHBIE (DOPMBI M KOJTMYECTBEHHBIC OTHOMICHUS (OT MPOCTEUIINX, YCBAMBAEMBIX
B HEIMOCPEJACTBEHHOM OIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JUIsl pPa3BUTHS
HAyYHBIX W TPUKIATHBIX wHjel). MaremaThyeckue 3HaHUS OOECMEeYMBAIOT TIOHMMAaHHE
MPUHIMIIOB YCTPOMCTBA W MCIOJb30BAHUS COBPEMEHHOW TEXHHUKH, BOCHPHUATHE W
WHTEPIPETANNIO COIHAIBHONW, HOKOHOMHYECKOW, TOJUTHIYECKOW WHPOpMAINH, aloT
BO3MOKHOCTb BBITIOJIHATh PACUYETBl M COCTABJATH AJITOPUTMbBI, HAXOJIUTh W NPUMEHSTH



(dbopMyIibl, BIaJETh NPAKTUYECKUMU MPUEMAMH T€OMETPUUECKUX U3MEPEHUI U OCTPOSHUH,
YUTaTh WH(OPMALIMIO, MIPEACTABICHHYIO B BUAE TaONHUI, AMArpaMM MU IpaduKoB, KUTh B
YCIIOBUSIX HEONPEIEIEHHOCTH U TOHUMATh BEPOATHOCTHBIN XapakTep CIydyalHbIX COOBITHH.

N3yyenne wmartematuku GopMUpPYEeT Yy OOYyYaroIIMXCS MaTeMaTU4YeCKUl CTHIIb
MBIIUICHUS], TPOSIBISIIOIIMICS B OMPEJCIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaroruecs
OCBAaMBAIOT TaKWE MPUEMBI M METOIbI MBIIIJICHUS, KaK MHIYKIUS U ACIyKIUs, 00001IeHUE U
KOHKpETH3aIsl, aHaIN3 U CUHTE3, Kilaccu(uKaius U cucTeMaru3anus, abcTparupoBaHue u
aHanorus. OOBEKThl MATEMAaTHYECKUX YMO3AKIIOUEHHM, IMpaBUja MX KOHCTPYHPOBAHUS
PACKpBIBAIOT MEXAHHM3M JIOTUYECKHX IIOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHMS
dbopMynupoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKJIEHHSA, TEM CaMbiM PpPa3BHUBAIOT
Joruyeckoe  MelnuieHue. M3yueHume Marematuku — oOecredyumBaeT  (pOpMUpPOBAHUE
AITOPUTMHYECKOM KOMIIOHEHTHl MBIIUIEHUS M BOCIWTAHWE YMEHHMI JEHCTBOBaTh IO
3aJlaHHBIM AJITOPUTMAaM, COBEpPUIEHCTBOBAaTh HW3BECTHBIE W KOHCTPYHpPOBaTh HOBBIE. B
MpoIecce pelIeHus 3a7ad - OCHOBOW Y4EOHOM NESITENbHOCTH Ha ypOKax MaTeMaTHUKH -
Pa3BUBAIOTCS TBOPYECKAs U MPUKJIIAAHAS CTOPOHBI MBIIIICHHUS.

OOyueHue maTemMaTHKe NOa€T BO3MOXKHOCTb pPAa3BUBaTh y OOYyYarOIUMXCS TOYHYIO,
palMOHAIBHYIO M HMH(POPMATHBHYIO pPE€Yb, yYMEHHE OTOHMpaTh HauOOJee MOAXOISAIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TpaUUEeCKUe CpeacTBa M BBIPAXKEHUS CYXKIECHUH U
HaIJISITHOTO UX MPECTaBICHUS.

[Ipu n3yyeHnn MaTeMaTHKHU OCYILIECTBIIAETCS O0LIEE 3HAKOMCTBO C METOJaMU [TO3HAHUS
JNEHUCTBUTEIBLHOCTH, IPEJICTABICHUAMH O IPEIMETE U METOAaX MAaTEMATUKH, UX OTIUYHH OT
METO/IOB JIPYTMX €CTECTBEHHBIX M TYMAHUTApPHBIX HAyK, 00 OCOOEHHOCTSX NPUMEHEHHUS
MaTE€MAaTUKH JIJIs1 PEIICHHs] HAYYHBIX U IPUKIAJIHbIX 3aa4.

[TpuopureTHbIMU 1IENISIMU O0OyUEHHSI MaTeMaTHKe B 5-9 Kitaccax sBISIOTCS:

dbopMupoBaHHE LEHTPAIBHBIX MATEMATHUYECKUX TOHSATUNA  (YMCIO, BEJIMYUHA,
reoMeTpuyeckas ¢urypa, TepeMeHHas, BEpPOSTHOCTh, QYHKIMA), OOECTIeUNBAIONIUX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa3oBaHus 00yJaroluxcs;

MOJIBEICHUE 00YYaIOIIUXCsl Ha JOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTUKH M OKPY>KAIOIIero MuUpa, MOHMMAaHUE MAaTEeMAaTHKU KaK 4acTu OOIIel KyJIbTyphl
YEJI0BEYECTBA;

Pa3BUTHE HMHTEIUICKTyAIbHBIX M  TBOPYECKUX CIOCOOHOCTEW  O0Oydaromuxcs,
MO3HABATEIbHOW AKTUBHOCTHU, HCCIIENOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH MBIIUICHUS,
MHTEPECA K U3YUYCHUIO MAaTEMaTUKU;

dbopmupoBanre QyHKIIMOHATEHON MaTEMAaTHIECKON TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh NPOSIBJICHUS MAaTEMAaTHYECKUX IOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HCHHBIX CHUTYyaIlUsX W TP W3YYEHUU JIPYyTUX Yy4eOHBIX TMPEIMETOB,
MIPOSIBJICHUSI 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (OpMYJIMPOBATh UX HA SI3bIKE MAaTEMaTUKHU
M CO37aBaTh MATEMATHYECKUE MOJEIU, MPUMEHATh OCBOCHHBI MaTeMaTUUYECKHI ammapar
Ui PELICHHS IPAKTUKO-OPUEHTHUPOBAHHBIX 3aJ1a4, HHTEPHPETUPOBATH U OLICHHUBATH
NOJIyYEHHBIE PE3YIIbTATHI.

OcHOBHBIEC JIMHUM COJIEpPKaHUS MPOrpaMMbl MO0 MaremaTuke B 5-9 knaccax: «Hucna u
BBIYMCIICHUSD, «ANredpa» («Anredpandeckue BbIpaXeHUs», « Y paBHEHUS U HEPABEHCTBAY),
«Dynknuny, «I' eometpus» («I' eomerpudeckue (GUrypsl U uUX CBOMCTBa», «M3mepeHue
r€OMETPUYECKUX BEIUUYUHY»), «BeposATHOCTh U cTaTUCTUKaY. JlaHHbBIE JIMHUM Pa3BUBAOTCA



napasuiesibHO, KaXK]1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA
OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUHU.

ConepxaHue MporpaMMbl MO MaT€MAaTHKE, paclpeAcsiéHHOE M0 TroaaM OO0ydYeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLUIHAAIBHBIM BOIIPOCaM
oOyuaromuecss oOpalaguch HEOJHOKPATHO, UTOOBI OBJIQJICHUE MAaTEeMaTUYECKUMU
MOHATUSIMU M HABBIKAMU OCYIIECTBIISIOCH TIOCJIEIOBATEIbHO M IMOCTYNATEIbHO, C
COOJII0/IEHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKITIOYAIUCH B OOIIIYIO CUCTEMY
MaTeMaTUYECKUX TMPEACTABICHUA OOyYaloIMXCs, paclmpss U yriayomss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaTuka sBiseTCS 00s3aTEIbHBIM YYEOHBIM
MpeaIMETOM Ha YpPOBHE OCHOBHOro o0miero ooOpazoBanus. B 5-9 kimaccax maremaTuka
TPaJAMIIMOHHO M3y4YaeTcsl B paMKax CIEIyIOUUX Y4eOHBIX KypcoB: B 5-6 Kjaccax - Kypca
«MaremaTtuka», B 7-9 kiaccax - KypcoB «AmnreOpa» (BKJIIOYas >JIE€MEHTHl CTAaTUCTHKU U
Teopun BepoATHOcTel) W «['eomerpus». Ilporpammoil Mo MareMaTuke BBOAUTCS
CaMOCTOSATENbHBIN Y4eOHBINH Kypc «BEepOSATHOCTh M CTATHUCTHKAY.

OO0miee 4YMCIIO YacOB, PEKOMEHJOBAHHBIX JUISI M3Yy4YCHUST MaTeMaThku (0a30BbId
yYpOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, - 952 gaca: B 5 kiacce - 170 gacos (5
4JacoB B HeJEN10), B 6 kimacce - 170 gacoB (5 gacoB B Heeni0), B 7 kiacce - 204 gaca (6 yacoB
B HeJeno), B 8 kiacce - 204 daca (6 yacoB B Heaeno), B 9 kimacce - 204 yaca (6 4yacoB B
HEJIETTIO).

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOTI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHUSA

N3yueHne mMaTreMaTWKU Ha YpOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs HAIMpPABIECHO HA
JOCTHKEHHE  OOYyYalOUUMHUCS  JIMYHOCTHBIX,  METalpeIMETHBIX U  MPEAMETHBIX
o0Opa30BaTeNbHBIX Pe3yIbTATOB OCBOCHHUS yU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE Pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 10 MATEMATUKE XAPAKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJIEHUEM HHTEPECA K MPOLLUIOMY M HACTOSIIEMY POCCUMCKOM MaTE€MaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHUXECHHUAM POCCHUMCKUX MATEMAaTHUKOB M POCCHUMCKON
MAaTEMATUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX JOCTHKEHUM B JPYyrMX HayKax H
MPUKIAAHBIX cdepax;

2) rpajaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEM TpaKJaHWHA W pealu3allid €ro IMpas,
MPEACTABIICHUEM O MAaTeMAaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHUM, TIPOLIEYP TPAXKITAHCKOTO 0O0IIecTBa (HArIpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJIECHHIO OTHYECKMX IMpOo0JIeM, CBSI3aHHBIX C TMPAKTUYECKUM IPUMEHEHHUEM
JOCTH)KEHUWA HAyKH, OCO3HAHUEM BAXXHOCTH MOPAJbHO-3TUYECKUX MPUHIUIIOB B
NEATEIbHOCTU YYEHOIO;

3) TpyaoBoe BoCIMTAHME:
YCTaHOBKOW HA aKTMBHOE y4acTHE B PEIICHHUH MPAKTHYECKHUX 3aJa4 MaTeMaTHYCCKOU



HaIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMAaTHYECKOTO OOpa30BaHUs Ha MPOTSIKECHUU
BCE JKM3HU JIJISl YCIIEUTHOM MPpOo(ecCHOHaIbHOM NeATEeIbHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHJIMBUIYaTbHOU TPACKTOPUHU 00pA30BAHMS
1 ’KU3HECHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) ICTETHYECCKOEC BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY MW 3CTCTUUYCCKOMY BOCIIPHUATHIO MATCMATHUYCCKUX
O6’I)€KTOB, 3ajaay, pemeHHﬁ, paCCY)KHGHHﬁ, YMCHUIO BUACTD MAaTCMAaTHYCCKUC
3aKOHOMCPHOCTHU B UCKYCCTBC,

5) HeHHOCTH HAYYHOTO MO3HAHHUS:

OpUEHTalUEN B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTABICHHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKAa, MPHUPOJbI M OO0IIEeCTBa, MOHUMAaHHEM
MaTEMaTUYECKON HayKu Kak c(epbl 4elOBEYECKOM AEsITeNIbHOCTH, ITAloB €€ pa3BUTUA U
3HQYUMOCTU JUIA PAa3BUTHUS LMBUIM3ALMH, OBJAJCHUEM SA3BIKOM MAaTEMATUKH U
MAaTeMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MHpPA, OBJIAJACHUEM IPOCTEHIINMU
HaBBIKAMH MCCIIEI0BATENIbCKON AEATEIBHOCTH;

6) ¢uzuueckoe BocnuTanue, GOPMUPOBAHNE KYJIbTYPHI 310POBbSI M SMONHOHAIHHOTO
0J1aronoJIy4us:

TOTOBHOCTBIO NPHUMEHATh MAaTE€MaTUYECKHE 3HAHUA B MHTEpPeEcax CBOETO 3JI0pOBbs,
BEJICHUS 3/I0pPOBOT0 00pa3a KU3HHU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA
Y OTZIbIXa, pEryisipHas (u3nuecKas akTUBHOCTD), COPMHPOBAHHOCTHIO HaBbIKa pediiekcuu,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa APYyroro YeiIoBeKa;

7) 3K0JIOTHYECKOe BOCITUTAHME:

OpHUEHTAIMEH Ha TPUMECHCHNE MAaTEMaTHUSCKUX 3HAHUH JUTS PEIICHUs 33]1a4 B 00J1acTH
COXPAHHOCTH OKPYJKAaIOIIeH Cpelbl, TUTAHWPOBAHUS TMOCTYIIKOB M OIICHKH WX BO3MOYKHBIX
MIOCTICIICTBU JIJIsl OKPY KAIOIIEH CPE/Ibl, 0CO3HAHMEM III00aTHHOTO XapaKTepa SKOJIOTUISCKUX
npo0JieM U MyTeH UX pelieHus;

8) amanTanusi K M3MEHSIIOIIUMCS YCJIOBHSIM COIHATIBbHOI M MPUPOTHOM CpPebl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBUAX HEONPEACIEHHOCTH, ITIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 IMPAKTUYECKYIO0 HEATEIBHOCTb, B TOM YHUCJIE YMEHHUE YUHUTBCA Y
ApYTUX JtoJieH, MpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKU U
KOMIIETEHLIUH U3 OMBITA IPYTHX;

HE0OXOIUMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCJI€ (POPMYIHPOBATH UJIEH,
MOHSATUS, TUIIOTE3bl 00 0OBEKTAaX U SBJIEHUAX, B TOM YUCJIE paHee HE U3BECTHBIX, OCO3HABAThH
Ae(PUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIlMIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
aecTBus, GOopMyIHpPOBaTh U OLIECHUBATh PUCKU U TIOCIEICTBUSA, OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUs MpOrpamMmbl MO MaTeMaTHKe HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanusi y oOywaromierocss OyayT c(opMUpOBaHBI MeETaNpPEAMETHBIE PE3yIbTaThl,
XapaKTEpU3YyIOIIMECs] OBJIAJICHUEM YHUBEpPCAJIbHBIMU I[IO3HABATEJIbHBIMU JIEUCTBUSIMH,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JEUCTBUSIMUA W YHUBEPCAIBHBIMU PETYJISTHBHBIMH



JIECTBUSIMHA.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE HeiiCTBUS
Ba3oBble Jijornyeckue aeiicTBHA:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUM MEXIY TMOHATUAMH, (DOPMYIHUPOBATh OINPEACICHUS] TOHATUM,
yCTaHABIMBATh CYIICCTBCHHBIA MPH3HAK KiIacCH(PUKAIUMKA, OCHOBAHWS [JIsI 00OOIIECHUS U
CpPaBHEHUSI, KPUTEPHUU ITPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATh W MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHbIC, €IUHUYHBIC, YACTHBIC U 00II1E, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIONIEHUSIX U YTBEPXKACHUSAX, IMpeasiaraTh KPUTEPUU JUISl  BBISABICHHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIeTIaTh BBIBOJBI C MCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHIYKTUBHBIX
YMO3AaKJIFOYEHHUM, YMO3AKIIFOUEHUH 110 AaHAJIOTUH;

pazouparth JOoKa3aTEILCTBA MATEMAaTHYECKUX YTBEPKIACHUH (IIPSIMbIE 1 OT TPOTUBHOTO),
MPOBOAUTL CAMOCTOSITEJIbBHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUuecKux (hakToB,
BBICTpaNBaTh apPryMEHTAIIMI0, MPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh croco0d perieHus: ydeOHOM 3ajauM (CpaBHUBATh HECKOJIHKO BapHUaHTOB
pelieHus, BbHIOMpaTh HamOoJiee MOAXOIAMIMI € Y4ETOM CaMOCTOATENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  HMCCJENOBATEIBCKHM  MHCTPYMEHT  ITO3HAHUA,
(GbopMyIUPOBaTh BOIPOCH, (PUKCHPYIOIIUE MPOTHBOPEUHE, IMPOOIEMYy, CaMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApPTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJUTH MO CaAMOCTOSATEIBHO COCTaBIEHHOMY IUIaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE MCCIEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHuecKoro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOMH;

CaMOCTOSTENIbHO  (OpPMYyITUpOBaTh OOOOIIEHHWS ¥  BBIBOABI IO  PE3yJbTaram
MPOBEAEHHOTO HAOJIIOICHUSI, WCCIICIOBAHUS, OIIEHWBATh JIOCTOBEPHOCTH TIOJYyYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3MPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, & TAKXKE BBIJIBUTATH TIPEANIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unopmaumeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HM30BITOYHOCTh MH(OPMALIMHU, JAAHHBIX, HEOOXOIUMBIX
IUTS PEIICHUs 3a1auH;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHUS;

BBIOMpATH (OpMy IpesCTaBIeHUs HHPOPMALMU U WUTIOCTPUPOBATH pelllaeMble 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh MHPOPMALIMU IO KPUTEPHSIM, MPEUIOKEHHBIM yUYUTEIEM HIIH
c(hOpMyIMPOBAHHBIM CAMOCTOSATEIBHO.



KoMMmyHuKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHS:

BOCIIPUHUMATL U (bOpMy.HI/IpOBaTB CYXKACHUSA B COOTBCTCTBUM C YCIIOBUSAMH H LCIAMHA
O6HI€HI/I$I, SACHO, TOUHO, I'PaMOTHO BBEIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IIMCbMCHHBIX
TCKCTAX, AaBAThb IOSACHCHUA 110 X0y PCIICHUA 3a1a4, KOMMCHTHUPOBATH

IIOJTYYEHHBIN PE3YJIbTAaT;

B XO0Je OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMbl, pertaeMoi 3aJadyu, BbICKA3bIBaTh WJCH, HAIICJICHHBIE HA IMOWCK PEIICHUS,
COMOCTABJIATh CBOM CYXIEHUS C CYXICHUSMH JPYTrUX YYacTHHKOB JIMajora,
OOHapyXMBaTh Pa3IMYUE U CXOJCTBO MO3UIIUN, B KOPPEKTHOU Gopme (HopMyIHpoBaTh
pa3HorjIacus, CBOM BO3PaXKCHHUS;

NPECTABIATh PE3yNbTAaThl PEIICHUs 3aJa4d, OJKCIEPUMEHTa, HCCISI0BaHus,
IIPOEKTa, CAMOCTOSTEIBHO BRIOMPATh POpMAT BEICTYIUICHHS C YIETOM 33]1a4 TIPE3CHTALINN
U 0COOEHHOCTEN ayIUTOpUH;

MOHUMAThH U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U WHANBUAYAJIHHOU pabOTHI
IPU PEIICHNN YYEeOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATH 1€Jh COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOI paboThl, pacipeeisaTh BUbI padOT, JOrOBapUBAThCs, 00CYKIaTh MPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHUs, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHITH CBOIO YaCTh PabOThI U KOOPIUHUPOBATH CBOU
JEHCTBUS ¢ APYTMMHU YJIEHAMHU KOMAaHIbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWI
HOPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIe YHUBEpPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABJISITh TUIAH, aJlTOPUTM PEIICHMs 3a7adydl (WM €ro 4acTh),
BBIOMpATh CIOCOO pelIeHus ¢ Y4Y4ETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apTryMEHTHpPOBAaTh M KOPPEKTHPOBATH BAPHUAHTHI PEIICHUN C YIETOM
HOBOU MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJaJeTh CHocobamMu CaMOIMpPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ynbrara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh ITPU PELLIEHUH 33141, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IIOCTABJIEHHOM LEIU U
YCIOBUSIM, OOBSACHATH MPHUUMHBI JOCTHKEHUS WM HEJOCTHXKEHUS LETH, HAaXOIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIEC pe3yabTaThl OCBOCHHS IPOTPAMMBI 110 MATEMATHUKE MPEACTABICHBI 110
rojaM oOy4eHHs B CIEAYIOIIMUX pa3fesiax MporpaMMbl B paMKaxX OTAEIbHBIX y4eOHBIX
KypcoB: B 5-6 kimaccax - kypca «MaremaTtuka», B 7-9 Kiaccax - KypcoB «Airedpay,
«I"eomeTpust», «BepoITHOCTb U CTATUCTHKAY.



OEJEPAJIBHAA  PABOYASA  ITPOIT'PAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU 1EISIMU OOyUEHUSI MaTeMaTHKe B 5-6 Kilaccax sIBISIOTCS:

NpOAOHKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaT€MaTUYECKUX TOHATUH (YHCIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), oOecrneynBalONMX MPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yYarOIINXCS;

pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, HWCCIEHOBATEIbCKUX YMEHHUH, HHTEpPECAa K H3YYCHHIO
MaTE€MaTUKHU;

MOJIBEICHHE OOYyYalolMXCsl Ha JOCTYIHOM [IJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOILIETO MUPA;

(dopMupoBanre (yHKIUOHATBHOW MaTeMaTHUYECKONH TPAMOTHOCTH: yMEHUS
pacno3HaBaThb MAaTE€MaTHYECKHME OOBEKTHl B peEalbHbIX JKU3HEHHBIX CHUTYalLHUsX,
IPUMEHATH OCBOCHHBIE YMEHHMS [UJIl PEUIEHUs NPAKTUKO-OPUEHTHPOBAHHBIX 3aj1ay,
MHTEPIPETUPOBATh IOJYYEHHBIE pE3yJbTaThl M OLEHMBAaTh HX HAa COOTBETCTBHE
IIPAKTUYECKON CUTYalUU.

OcHOBHBIE TUHUM COJIEP>KAHUS Kypca MaTEMAaTUKH B 5-6 Kilaccax - apugmeTnyeckas
U TEOMETpUYECKas, KOTOPbI€ Pa3BUBAIOTCS MNapajUIeNIbHO, KaXKJas B COOTBETCTBHU C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ/IHA OT JIPYTOii, a B TECHOM KOHTAaKTE U
B3auMoOJIecTBUM. Takxke B Kypce MaTEMaTUKHU MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU
anreOpbl U ONMKUCATENILHON CTATUCTUKHU.

N3ydyenune apupmMeTHuecKoro Marepuaja HAYMHACTCS CO CHCTeMaTHU3alud U
pPa3BUTHS 3HAHUI O HATYPAJIbHBIX YUCIAX, MOJYYEHHBIX HA YPOBHE HaYaJIbHOTO OOILEro
oOpazoBanusi. Ilpm 3ITOM  COBEpILIEHCTBOBAHME BBIUMCIUTEIBHOW TEXHUKH U
bopMHpOBaHHE  HOBBIX TEOPETUYECKUX  3HAHUWA  COYeTaeTcd C  pPa3BUTUEM
BBIUUCIIUTENbHOU KYJIbTYpBI, B YUaCTHOCTH C 00Y4EHHEM MPOCTEUITNUM pUEMaM MPUKUIKU
Y OLIEHKH pE3yJbTaTOB BBIYMCICHHN. M3yueHue HaTypaJbHbIX YUCEN MPOJIOJIKAETCS B 6
KJIACCE 3HAKOMCTBOM C HaYaJbHBIMU MOHSATHSIMU TEOPUU JECIIUMOCTH.

Hauano uzy4yeHus: 0OObIKHOBEHHBIX U IECITHYHBIX JPOOEi OTHECEHO K 5 Kiaccy. ITo
NIEPBBIM ATAll B OCBOCHUHU ApOoOeii, Korja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
NOHATUSMU TeMbI. [Ipu 3ToM paccMOTpeHHe OOBIKHOBEHHBIX ApOoOei B MOJHOM 00bEME
NPEAIIECTBYET M3YUYCHHIO JIECATHUYHBIX APOOeil, YTO 1LEeIecoo0pa3HO C TOYKHU 3pEHUs
JIOTUKHY U3JI0KEHUSI YUCTIOBOM JIMHUU, KOTJ1a TpaBuiia AEUCTBUINA C AECITUYHBIMU APOOSIMU
MOXHO OOOCHOBAaTh YK€ H3BECTHBIMU aJTOPUTMaMHU BBIIOJIHEHUS JEHCTBUU C
OOBIKHOBEHHBIMU  JIpOOSIMU. 3HAKOMCTBO C JCCATUYHBIMH JPOOSIMU  paCUIMPUT
BO3MOXKHOCTH JJIs1 IOHUMaHHsI 00y4arolUMUCs MIPUKIATHOTO TPUMEHEHHUS HOBOM 3ariucu
IpU U3YyYEHUU APYrUX MPEAMETOB U MpPH MPAKTHUYECKOM Hcnoiab3oBaHuu. K 6 kmaccy
OTHECEH BTOPOM ATam B M3YyYEHUM ApOOEH, rAe MPOUCXOAHUT COBEPIICHCTBOBAHUE
HABBIKOB CpaBHEHUS U TpeoOpa3oBaHus JIpoOei, OCBOCHHWE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIUMCIEHUH, B TOM YUCJIE 3HAUEHUI BBIPAXKEHUH,
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CoacpiKalux 1 O6BIKHOBCHHI>IC, U JCCATUYHBIC I[pO6I/I, YCTAaHOBJICHUC CBsI3eH MCKIY
HUMHU, PACCMOTPEHUE NPUEMOB pelIeHUs 3aa4 Ha 1poOu. B Hayane 6 knacca
MMPOUCXOAUT 3HAKOMCTBO C ITOHATHEM ITPOLICHTA.

Oc00OEHHOCTBIO U3YyYEHHSI MOJOKUTEIbHBIX U OTPHUILATENIHBIX YUCEN SIBISETCS TO,
YTO OHU TaKXXE€ MOTYT pacCMaTpHUBAaThCA B HECKOJBKO 3TanoB. B 6 kiacce B Havaie
n3ydeHus: tembl «IloJoKHUTENbHBIE W OTPULATEIbHBIE YHCIIa» BBIAEISETCS MOATEMA
«llemple yucna», B pamMKax KOTOPOW 3HAaKOMCTBO C OTPULATEIBHBIMM YHUCIAMH H
JNEUCTBUSMHU C MOJOKUTEIBHBIMU M OTPULATEIbHBIMA YUCIAMHU MPOUCXOJUT HA OCHOBE
COJIEPKATENIBHOIO IOAX0JAa. JTO MO3BOJIIET HA JOCTYIIHOM YpPOBHE II03HAKOMUTH
OoOy4Jarommxcs MPakTHYECKH CO BCEMH OCHOBHBIMH MOHSTHSIMHU TEMbBI, B TOM YHCIIE U C
npaBuUJIaMd 3HAaKOB I[IPU BBINOJHEHUU apu@meTHdeckux JnerctBuil. W3yuenue
palMOHAIBHBIX YHCET HA ATOM HE 3aKOHUYHUTCS, a OyJeT NPOAOKEHO B Kypce anreopsl 7
KJI1acca.

[Ipy o00ydyeHMHM pELIEHUI0 TEKCTOBBIX 3aJad B 5-6 KiaccaXx HCHOJIb3YIOTCS
apumernyeckue mpuémsl pemeHus. [Ipu oTpaboTke BBIYUCIUTEIHHBIX HABBIKOB B 5-6
KJIACCaxX pacCMaTPUBAKOTCS TEKCTOBBIE 3a/1a4M CJIECIYIOLUIUX BUIOB: 3a1a4M HA IBU)KCHHE,
Ha YacTH, Ha TIOKYTIKH, HAa pabOTy ¥ NPOU3BOJAUTEIBLHOCTh, HA TPOLIEHTHI, HA OTHOLIECHUS
u nponopaur. OOyvarougecss 3HAKOMSATCA € MpUEMaMU pElIeHHs 3a1ad nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTarh ¢ MH(pOpMaIUEH, IPEICTaBICHHON B Gopme
TaOJIUI WU JUarpaMM.

B nporpamme ywebHoro kypca «MaremaTHkay MNpPEeAyCMOTPEHO (POPMUPOBaHUE
MPOIEIEBTUUECKUX ANreOpandyecKux MpecTaBleHud. bykBa Kak CHUMBOJI HEKOTOPOTO
YKCJIA B 3aBUCHUMOCTH OT MATEMAaTHYECKOI0 KOHTEKCTa BBOJUTCS MIOCTENEHHO. bykBeHHas
CUMBOJIMKA IIIMPOKO HCIOJIB3YETCS MPEKIAE BCEro JIs 3alUCHU OOIIMX YTBEPKACHUN U
npeyIoKEeHUH, (GopMyJl, B YACTHOCTH Ul BBIUMCICHHUS] T€OMETPUUYECKUX BEJIUYMH, B
KAueCTBE «3aMECTHUTEIISD» YHCIIA.

B nporpamme yueOHoro Kypca «MaTeMatrka) npecTaBiieHa HarjsiAHasi FTEOMETPUs,
HaIpaBJIEHHAs Ha Pa3BUTHE OOPA3HOT'O MBILIUICHUS, TPOCTPAHCTBEHHOI'O BOOOPaKEHUS,
M300pa3UTENbHBIX YMEHHMM. DTO BaXHBIM ASTall B U3YYEHUM TE€OMETPHUM, KOTOPBIN
OCYILIECTBIISIETCS HA HATJIHO-TIPAKTUYECKOM YPOBHE, OMMPAETCs Ha HATJIAHOOOpa3Hoe
MBIIIJIEHHE OO0y4aromuxcs. bosblias posib OTBOIUTCA NPAKTUYECKON IESTEIBHOCTH,
ONBITY,  OKCIEPUMEHTY,  MojenupoBaHuio.  OOydyarommecss  3HAKOMATCA  C
reOMETPUYECKUMHU (UTypaMHU Ha IJIOCKOCTH U B MPOCTPAHCTBE, C MX MPOCTEULIMMHU
KOH(pUrypanuusiMu, ydarcs U300pakaTb MX Ha HEJIMHOBAHHOM W KieTdyaTtoll Oymare,
paccMaTpUBAIOT UX MPOCTENIIME CBOMCTBA. B mmpouecce n3yyeHust HarjasiIHOU reOMETPUU
3HAHMS, MOJYYEHHBbIE OOYyYalOIMMHUCA HAa YPOBHE HAYalbHOTO OOHIEro oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY IUIaHy B 5-6 Kiaccax M3y4yaeTcsi MHTETPUPOBAHHBIN IPEIMET
«MaTtemaTuKa», KOTOpPBI BKIIOYAeT apu(PMeTHUYecKuid MaTepuan U HarJSIHYIO
TE€OMETPHIO, a TAKXKE TMPOTEIEBTUUECKUE CBEACHHUS M3 alreOpbl, SJIEMEHTHI JIOTHUKU U
HayaJla ONMCATEIbHONW CTaTUCTUKH.

OO0111ee yncIo 4acoB, peKOMEHAOBAHHBIX JJISl U3YUYEHUs MaTeMaTHKH, - 340 yacoB: B

10



®denepanbHas padoyas mporpamma | Maremartuka. 5-9 kinaccel (0a30BbIN ypOBEHB)

5 knacce - 170 gacoB (5 yacoB B Hefient0), B 6 kiacce - 170 gacoB (5 4acoB B HEJIEIIO).
COIJEPXAHUE OBYUEHMUSI

5 KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HartypanbHoe wumcno. Psa Harypanbabix uymcen. Yucino 0. W3oOpaxkenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[lo3unmonnas cucrema cuuciaeHus. PuMmckas HyMmepanuss Kak IIpuMep
HEIMO3UIMOHHOM CUCTEMBI CUUCIeHUs. [JecaTnuHas cucteMa CUUCIICHHUS.

CpaBHeHHE HaTypaJIbHbIX YUCEIl, CPABHEHUE HATYPAJIbHBIX YKcel ¢ HyJEM. CriocoOBbl
cpaBHEHMS. OKpyTJICHUE HATYPAJIBHBIX YUCEN.

CiioxeHne HaTypalbHBIX YUCEJ, CBOMCTBO HYJIA IIPU CIOKECHUHU. BprunTanue kak
NeiicTBUE, OOpaTHOE CIIOKEHHIO. Y MHOXEHHME HATypajbHBIX YMCEJ, CBOMCTBA HYJIS U
€MHUIIBI IPY YMHOKEHUU. JlefieHne Kak 1eiicTBUe, 00paTHOE YMHOXEHUI0. KOMIOHEHTHI
NEUCTBUN, CBS3b MexAy HuMHU. [IpoBepka pe3yibrara apuPMETHUECKOTO JEHUCTBHUS.
[lepemecTuTenbHOE U COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOXEHHUS,
pacrpeeauTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnons3oBanne OykB 1711 0003HAUYEHHsS HEU3BECTHOIO KOMIIOHEHTAa W 3alUCHU
CBOMCTB apu(METUUECKUX JTCUCTBUH.

JlenuTenu M KpaTHBIE YMCIA, PAa3Jj0KEHUE HA MHOKMUTENH. [IpocTeie u cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHp ¢ HaTypaJIbHBIM IIOKa3aTeleM. 3aluCh YUCIa B BUAE CYMMBI pa3psaHbIX
CJIaracMbIX.

HucnoBoe BblpakeHUE. BBIUKCIIEHME 3HAYEHUW YUCIIOBBIX BBIPAXXECHUH, MOPSIOK
BBIIIOJIHEHUS JEUCTBUM. lcronbp30BaHME IPU BBIYUCICHUAX IIEPEMECTUTEIIBHOIO WU
COUYETATEIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS M YMHOXKEHHS, PaCIpEeAeIUTEIbHOTO
CBOMCTBA YMHOKCHMUS.

Jpodu
[IpencraBienue o ApoOM Kak crocoOe 3amucy 4acTH BeJWdruHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHbie W HempaBWiIbHBIE npoOu. CmermaHHas ApoOb, TPEICTaBICHUE
CMEIIIaHHOW JPOOM B BHJIC HENMPABHIBHOW JPOOH M BBHIACICHHUE IIEJIONM YacTH YHCiIa U3
HemnpaBuIbHOU apodu. M300paxenue qpodeit ToukaMu Ha YuciaoBor npsaMoi. OCHOBHOE
cBoiicTBO apobu. Coxpamienue npodeii. [IpuBenenue apodu K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue qpo0ei.

CnoxxeHre W BbIYMTaHUE IpoOed. YMHOXEHHE U JeJeHue ApoOel, B3auMHO -
oOpaTHbIe TpoOu. HaxoxaeHne 9acTu 1eoro u mesioro Mo ero 4acTy.

Hlecatuunas 3anuch japoOeit. IlpeacraBieHuwe aecITUYHOM JpoOW B BHJE
oObIKHOBEeHHOM. M300pakeHne NeCITUYHBIX IpoOe TOukaMHW Ha YHUCIIOBOM MPSIMOM.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckue NeUCTBUS C NECATUYHBIMU ApoOsiMu. OKpYIIIeHUE 1eCATUYHbIX
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nIpo0eil.
Pelnienune TeKCTOBBIX 3aaavd

Penienue TeKCTOBBIX 3aaad apI/I(l)MGTI/I‘ICCKI/IM cnocooom. PemeHune normueckux
3ajJgay. Pemenue 3a1ad Hepe6op0M BCCX BO3MOJKHBLIX BAapHUAHTOB. Hcnone3oBanue IIpu
PCIICHUHN 3aaa4 Ta6J'II/II_I 1 CXEM.

Pemienue 3a1a4, COACPIKAIIUX 3aBUCUMOCTH, CBA3BIBAIOIINUC BCINYHUHBI: CKOPOCTD,
BpEM:, pacCTOAHHUC, ILCHA, KOJIHUYCCTBO, CTOUMOCTD. EI[I/IHI/IHI)I HU3MCPCHUA: MACCHI,
00BEMA, TIEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY €IUHUIIAMHA H3MEPEHUS
Ka)KI[Oﬁ BCIIMYNHBI.

Penienue oCHOBHBIX 3aJ1a4 Ha I[p06I/I.

HpeI[CTaBJIeHI/Ie JaHHBIX B BUJC Ta6J'II/II_[, CTOJI0YATHIX auarpamm.

Harasignas reomerpust

Harnsanele npencraBinenus o Gpurypax Ha mIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Iy,
yTOJI, JOMaHasi, MHOTOYT'OJIbHUK, OKPYXXHOCTb, Kpyr. Yroua. IIpsaMoi, ocTpelil, Tynou u
Pa3BEPHYTHIN YIJIbI.

JInuHa OTpe3ka, METPUYECKHWE EIWHMIBI JJUHBbL. J[JInHAa JOMaHOM, NEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harmsnuele mpeacraBienuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kieryatoir Oymare. Iloctpoenue
KoH(DUrypanuii U3 4acteu npsMou, OKPYKHOCTH Ha HEJIMHOBAHHOMW U KJIeT4aTou Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAIPaTa.

[Imomaae npsIMOYTrOIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIHUKOB, B TOM 4HCIe (QUTYp, M300pKEHHBIX HaA KJIETYaToOM Oymare.
EnvHunel namepenns miomaiau.

Harnsianele npencraBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MNPsIMOYTOJIbHBIN
napajienenunea, Kyo, MHOTOrpaHHUKU. M300pakeHne MpOCTEHINX MHOTOTPAaHHUKOB.
Pa3BépTku ky0Oa u napamwienenunena. Coznanue Mojiesiell MHOTOTpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAJIOB).

O0BEM NPAMOYTOIBHOTO Napajuienenunena, kyoa. Equnuiel uamepenust o0bEMa.

6 KJIACC

HarypaabHblie yucia
ApudpmeTnueckue ACHCTBHS C MHOTO3HAUHBIMH HATYpajJbHBIMH  YHCIIAMHU.
YucnoBble BbIpaXXEHUS, TOPSIOK IEHCTBUM, UCIIOIb30BaHUE CKOOOK. Vcnonb3oBaHue npu
BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COUYETATEIILHOIO CBOUCTB CII0KEHUSA U YMHOXKECHUA,
pacnpeneauTeNbHOrO0 CBOMCTBA YMHOXKEHUS. OKpYTIieHUuEe HATypalbHbIX YHCEIL.
JlenuTenu u KpaTHbIE YKCIa, HAMOOJBIINNA OO 1eIUTENh U HAUMEHbLIEe 0011ee
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KpaTHOC. I[eJII/IMOCTI) CYMMEI U IIPOU3BCIACHUA. I[eJIGHI/Ie C OCTAaTKOM.

JApoou
OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOWCTBO JpOOH, COKpalleHue apoOeit.

CpaBHeHMe U ynopsaouMBaHue qpooeil. Pemienue 3a1a4 Ha HaX0XKJIEHUE YaCTH OT LIEJI0T0
U LeNoro mno ero 4actu. JpoOHoe umcno Kak pesynbrar geneHus. [Ipencrasinenue
JECATUYHON 1IpoOM B BHUJE OOBIKHOBEHHOH IpOOM M BO3MOXKHOCThH TPEACTABICHUS
OOBIKHOBEHHOH ApoOU B BUJE NE€CATUYHOM. JlecaTuuHble IpOOH U METpUYECKask CUCTEMA
Mep. Apudmernueckue ACUCTBUA U UHWCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JECATUUHBIMU JPOOSIMHU.

OtHotuenue. /lenenue B 1aHHOM OTHOIIeHMU. MaciTa0, nponopuus. [Ipumenenne
IIPOTNIOPLIAN NPH PELIEHNH 3a7a4.

[lonsiTne mnporeHTa. BpruuciieHHe NPOLEHTAa OT BEIWYMHBI U BEJIMYMHBI 10 €€
NpOLEHTY. BbIpa)keHHe TMpOIEHTOB JAECATHYHBIMU ApoOsiMu. Pemenue 3amay Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

IHonoxuTeNbHBIE H OTPHIATEIbHBbIE YHCIA

[TomoxurenbHple W oTpuuaTenbHble uncna. Llensie wucma. Mopynbs 4yucia,
reoMeTpudecKas HHTepIpeTaIs Moayis yucia. M3o0paxenue yucesn Ha KOOpAUHATHON
npsmoil. Yuciossle npomexyTku. CpaBHeHue uucen. ApudMeThyecKue IEUCTBHUS C
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMU YHCIIAMH.

[IpssmoyrosibHasi cucteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHaThl TOYKM Ha
IIocKocTH, abcumcca U opauHara. lloctpoenue Toyek M (uryp Ha KOOPAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUS

[Ipumenenne OykB aJis 3allUCM MATEMATHYECKUX BBIPAKEHUN U TMPEIJIOKEHUH.
CpoiicTBa apu(pMETUYECKUX JEeUCTBUA. bDyKBEHHBbIE BBIPAXKEHUS M  YHUCIOBBIE
IIOACTAaHOBKU. DyKBEHHBIE DPABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, (opMydbl NEpUMETpa M IUIOHIAAM NPAMOYTOJIbHUKA, KBajpaTa, o0bEMa
napasuiesienumneaa u Kyoa.

PemeHne TekCTOBBIX 33124

Pemienne TeKCTOBBIX 3amay apu(dMETHYECKUM CIIOCOOOM. PerieHne JIOru4ecKux
3ama4. Pemrenne 3amay mepebopoM BceX BO3MOKHBIX BapHaHTOB.

Pemenue 3amay, comepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIUYHUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1[eHa, KOJIMYE€CTBO, CTOUMOCTh, IPOU3BOAUTEILHOCTD, BpeMsi, 00bEM
paboThl. ENMHUIEI M3MEpPEHUs: MacChl, CTOMMOCTH, PacCTOSHHS, BPEMEHH, CKOPOCTH.
CBA3b MEXY €AMHULIAMUA U3MEPEHUS KAXKIOW BEJTUYUHBI.

Pemienne 3amay, CBSA3aHHBIX C OTHOIIEHUEM, MPONOPLHMOHAIBHOCTHIO BEJIWYMH,
MPOIIEHTAMHU; PEIlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OueHka U TMPUKUIKA, OKpyrjeHue pesyiabrara. CocraBieHue OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBUIO 3a7a4H.

[IpencraBnenre NaHHBIX ¢ TOMOIIBIO TabIuUIl U Auarpamm. Cton04yaThie
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AuarpaMmbl. YTCHHUC U ITIOCTPOCHHC. Yrenue KPYIrOBBIX IUarpaMm.

Harasignas reomerpus

Harnsansle npencraBinenus o Gpurypax Ha miIOCKOCTH: TOUYKA, psiMasi, OTPE30K, JIyd,
yTOJ1, JIOMaHasi, MHOTOYT'OJIBHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3anMHOe pacrnosiokeHHe JABYX MPSMBIX Ha IUIOCKOCTH, NapajUiesbHbIE MPSMBIE,
NEPHEHANKYJIAPHBIE NpsMbIE. FI3MepeHne paccTOSHUN: MEXKIY IBYMSI TOUKaMH, OT TOUKU
710 MIPSIMOM, JJTMHA MapIIpyTa Ha KBapaTHOU CETKeE.

N3MepeHne 1 NOCTPOEHHE YTII0B C MOMOIIBIO TPAHCIIOPTUPA. BUbI TPEYTOJIBHUKOB:
OCTPOYTOJIbHBIHN, MIPSMOYTOJIbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUH.
YeThIpEXYroJbHUK, TNPHUMEPBl  YETBIPEXYTOJIBHUKOB. [IpAMOYronpHUK, KBajpar:
UCITOJIb30BAaHUE CBOWCTB CTOPOH, YIJVIOB, AHaroHaieu. M3o00paxeHue reoMeTpuyecKux
¢uryp Ha HEJIMHOBAaHHOM OyMmare ¢ HMCHOJb30BAHMEM LUPKYJIA, JTUHEWKH, YTOJIbHHKA,
TpaHcnoptupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumerp mHOroyronbHuka. [loHsiTHE Mmomaau QUrypbl, €IUHHUIBI U3MEPEHUS
wiomaau. lpubmmwkénHoe n3amepenue miomaan Guryp, B TOM 4HClie Ha KBaJpaTHOM
cetke. [IpubnmxéHHOE N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: LIeHTpajbHas, 0CeBas U 3epKajbHasi CHMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansle npeacTaBieHus: 0 IpOCTPAHCTBEHHBIX (UTypax: napajuienenunena, Kyo,
npusMa, nupaMuaa, KOHyC, LMIUHAD, map U cepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOIPAaHHUKOB, LIMJIMHAPA U KoHyca. Co3anue Mojenen
IMPOCTPAHCTBEHHBIX (pUryp (n3 Oymaru, mpoBOJIOKH, MJIACTHIIMHA U APYTHUX MATEPUAJIOB).

[Tonsatue o00BEMaA, eauHUIBI u3MepeHus o00bEMa. OO0BEM MPSIMOYTOJIBHOTO
napajienenumnena, kyoa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIe pe3ysIbTaThl OCBOSHUS MPOrPaMMBbI YIEOHOTO Kypca K KOHITY 00yUeHUs
B 5 Kj1acce:

Yucna v BBIYMCICHUA

[lonumaTe ¥ MOpPaBWIBHO YNOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMH.

CpaBHHMBaTh U YNOPSAOYMBATH HATypajbHBIE YKCIIA, CPABHMBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOW (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €H
YUCIOM MU M300pa)kaTb HATypajbHbIE YMCIAa TOYKAMU Ha KOOPAMHATHOW (YMCIIOBON)
MIPSIMOM.

BoimonusaTe  apudmeTHueckue JACWCTBUA C  HATYpPaJbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIINX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYUCICHUN.

OKpyTisATh HaTypaJbHbIE YHCIIA.
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Pemenue TekCcTOBBIX 32124

Pemarp TekcTOBBIE 3amauM  apU(PMETUYECKUM CIIOCOOOM M C IOMOUIbIO
OpPraHHW30BAHHOTO KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemate 3agaum, coaeprkamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYMHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBI, TAONUIbI, 0003HAUEHUS IMPH pPEIICHUH
3a1ad.

ITonb30BaTbCsd OCHOBHBIMU €IMHULIAMH M3MEPEHUS: II€HBI, MACChl, PAaCCTOSHUA,
BpPEMEHHU, CKOPOCTH, BBIPAKATh OJHU €IMHHUIIBI BEJIUYMHBI YEPE3 IPYTHE.

N3BnekaTh, aHAIM3UPOBATH, OLICHUBATh HHPOPMALIUIO, TPEICTABIICHHYIO B TA0IUIIE,
Ha CTOJIOYATON JuarpaMMe, MHTEPIPETUPOBATh PEICTABICHHbBIE JaHHBIE, UCIIOJIb30BATh
JTAHHBIE MPU PEIICHUHU 3a/1a4.

Harasignas reomerpust

[Tonmp30BaThCS T€OMETPUUECKUMH TMOHATUSMU: TOUYKA, MPsIMasi, OTPE30K, JIyY, Yro,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAUTH IPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMY U3YUEHHBIX
reOMETPUYECKUX QUryp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBA3AHHYKO C VyIJIAMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJ, BEPIIMHA, CTOPOHA, JUArOHallb, C OKPYXHOCTBIO: paaHNYC,
JAAMETP, UEHTP.

N300pakaTh n3yueHHbIE TeOMeTpUuYecKre (GUTyphl HA HEJTMHOBAHHOM M KJIETYATON
Oymare ¢ MOMOIIbIO ITUPKYJIS U JTUHEHKH.

Haxonute miirHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO JINHENKH,
CTPOUTBH OTPE3KU 33IaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajnyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHWKA, KBajpara IJs HX
MOCTPOCHMS, BBIYMCIICHUS TUIOIIAIN U IEPUMETpA.

Boruucnsate mepuMerp ©W  IUIOMAAb  KBajApara, MPSIMOYTOJIbHUKA, (uryp,
COCTABJICHHBIX U3 MPSMOYTOJIbHIKOB, B TOM 4nciie (GUryp, n300pakEHHBIX Ha KIETYATON
oymare.

[Tonp30BaThCSI OCHOBHBIMHM METPUUYECKUMM E€IWHUIAMHU HW3MEPEHUS JIJIUHBI,
TJTOIIAJ; BBIPAXKATh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacmo3naBate mapaienenunen, Ky0, HCHOJb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapajuleienunesaa, Kyoa.

Boruucisats 00bEM KyOa, mapajuiesienurena 1o 3aJaHHbIM U3MEPEHUSIM,
MOJI30BATHCS EAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HECHOXKHBIE — 3a4a4YM HA U3MEPEHUE F€OMETPUYECKUX BEJINYHH B
MPAKTUYECKUX CUTyaLUsIX.

[IpeameTHbIE pe3yabTaThl OCBOCHHUS TPOTPaMMBbl y4€OHOT0 Kypca K KOHILY 0Oy4eHUs
B 6 kiacce:
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Yucia ¥ BbIYMCICHUS

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YKCET U CIIOCOOaMu
WX 3aIUCH, TIEPEXOIUTH (€CITM 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIUCH YUCIIA K IPYTOH.

CpaBHHBATh M YIOPSIOYMBATH LEIbIE YUCIIA, OOBIKHOBEHHBIE U AECATUUHBIE APOOH,
CpaBHUBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrimonusaTe, couerast yCTHbIE M MUCbMEHHBIE TPUEMBI, apH(pMETHUECKUE AEUCTBUS C
HAaTYpaJIbHBIMU U IIEJIBIMH YHUCJIaM{, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIPOOSMHU,
MOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMU YHCIIAMM.

BbIUUCHATh 3HAYEHHS YMCIOBBIX BBIPAXKEHUM, BBINOJHATh MNPUKUAKY U OLEHKY
pe3ynbTaTa BHIYUCIEHU, BHITOIHATH IPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUI HA OCHOBE
CBOMCTB aprU(METUUECKUX JTCUCTBUM.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM NMPSAMOU C COOTBETCTBYIOLIUM €M YUCIOM M
n300paxkaTh YMCJIa TOYKAaMU Ha KOOPJAUHATHOM MPsIMOW, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPJIMHAT C KOOpAUHATAMHU 3TOU
TOYKH.

OKpyTasTh LUEbIe YUCia U IECATUYHBIE TPOOU, HAXOIUTh TPUOTUKEHUS YU CEIL.

YucsoBbie 1 0yKBEeHHbIE BbIPAKEHUSA

[TonumaTte W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIE C 3alUCHIO CTENEHU YHUCIA,
HAaxXOJWTh KBajpaT W KyO 4YHCIAa, BBIUYUCIATH 3HAUYCHUS YHUCIOBBIX BBIPAKCHUH,
coepKaluX CTETICHHU.

[Tonp30BaThCA TpU3HAKAMHU JCIUMOCTH, PACKJIAJIbIBaTh HATypajbHbIE 4YMCIIAa Ha
MPOCThIE MHOXKHUTEIH.

ITonp30BaThCS MacITaOOM, COCTABIIATH IPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBaTth OYKBBI JJisi 0003HAYEHUS 4YHUCENT MPU 3alUCH MaTeMaTHYECKUX
BBIPAKEHUN, COCTaBJISITh OYKBEHHBIC BBIpAXEHUS U (POPMYJIbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPQKCHHM, OCYIIIECTBIISII HEOOXOAMMBIE MOJACTAHOBKU U TPEOOpa30BaHUA.

Haxonuths HEeM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCcTOBBIX 33124

Pematbs MHOTOIIaroBbIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM.

Pemarp 3amaum, cBsi3aHHBIE C OTHOIIEGHWEM, TMPOMOPIMOHATHHOCTHIO BEITUYHH,
MPOIIEHTaMH, PeIlaTh TPU OCHOBHBIC 3a/1a4M Ha APOOH U TIPOIICHTHI.

Pematp 3amaun, copepikaiine 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYUHBI: CKOPOCTH,
BpEMsi, PaCCTOsIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEMa
paboThl, MCHONB3YS apU(PMETHUYECKHE NIEUCTBUSA, OICHKY, NPUKUIKY, MOJIb30BATHCS
eIMHUIIAMH U3MEPEHHSI COOTBETCTBYIOIINX BEITUYHH.

CocTaBiaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHIO 3a/1a4H.

W3Bnekats nH(popMaInio, IpeCTaBICHHYIO B TA0IHIIAX, HA TMHEHHOM, CTOJIOUATOM
WM KPYTOBOW AMarpaMMax, MHTEPIPETUPOBATH MPEACTABICHHBIE JAHHbIE, UCIIOIB30BATh
JaHHBIC TIPU PEIICHUH 3aa4.

[IpeacraBnsaTe wHGOPMAIUMIO C TIOMOIIBIO TaOIHUI, JUHEWHOW M CTOJIOYATOM
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AuarpamMm.

Harasinnas reomerpusi

[TpuBoUTH IpUMEPHI 00BEKTOB OKPY>KAIOIIET0 MUPA, UMEIOLTNX (OPMY U3yUEHHBIX
F€OMETPUYECKUX TUIOCKMX W MPOCTPAHCTBEHHBIX (QUIYp, MpPUMEpPhl pPaBHBIX U
CUMMETPUYHBIX QUTY.

N300paxkaTh ¢ MOMONIBIO LUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW U
KJIeT4yaTo Oymare M3y4yeHHbIE IIOCKHE TeoMeTpuyeckue (GUrypbsl U KOH(OUTypaluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30oBaThcs TEOMETPUUECKUMHU TMOHSATUSMU: PABEHCTBO (UTYp, CHUMMETPHS,
UCITIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OChb CHMMETPHH, LIEHTP
CUMMETPHH.

HaxoauTpk BeTMYMHBI YTJI0B U3BMEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJIaHHOM BEJIMYMHBI, IOJIb30BAaThCA NPHU PEIICHUH 3aJad TpagyCHOM MEpOW YIJoB,
pacro3HaBaTh Ha YEPTEKaX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIION YTJIbI.

Beluucnsate  AIMHY  JIOMAaHOM, TEPUMETP MHOTOYTOJIbHHMKA, IOJIb30BaThCs
EAVHUIIAMU W3MEpPEHUsl JUIMHBI, BBIPAXKaTh OJHHM €IWHULBI U3MEpPEHUs UIMHBI Yepes3
Jpyrue.

Haxonutb, ucnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, NIMHY ITyTH HA KBAJPaTHOM CETKE.

Boruucnate miomanas GUryp, coCTaBIE€HHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIb30BAThH
pa3z0OueHne Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPBIL, TOCTPAUBAHUE J0 MPAMOYTOIbHUKA,
M0JIb30BAaThCS OCHOBHBIMU €AWHULIAMHU U3MEPEHHUS IUIONIAAH, BbIPAaXKaTh OAHU €IHHUIIBI
M3MEPEHHUsI IUTOIIAIN Yepe3 APYyTHUe.

Pacrio3HaBath Ha MOAENAX H H300PAKEHHUSIX MUPAMHUAY, KOHYC, IMIIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjIeT4aTou OymMare npsMOyroJibHbIM Mapaijieenume].

Boruncnate 00bEM MPSAMOYTOJBHOTO TMapajuliesienunena, Kyda, MOJIb30BaThCS
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoXHbBIE 3aJa4d HAa HAXOXKJIECHHE TEOMETPUYECKHX BEJIMYUMH B
MPAKTUYECKUX CUTYaAlUSIX.
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TEMATHYECKOE IIVTAHUPOBAHMUE 5 KJIACC

HaumeHnoBanue OcHOBHEBIE BU/ABI eI TeJbHOCTH Hudpossie o6pazoBaresbHble| Peannsanus 3aga4d padoyeit
pa3nena (tembl) |Koa-Bo yacos OcHoOBHOe coiep:kaHue ol0yyaromuxcs pecypcesl NPOrpaMMbl BOCIIUTAHUS
Kypca

HatypanbHble yncia.
JlelicTBus ¢
HATYpaJIbHBIMH
YHCIAMH

43

JlecaTudHas cuctemMa
cuncieHus. P HaTypanbHBIX
uucen. HarypanbHelii psa.
Hucino 0.

HarypanbHble uncia Ha
KOOpIMHATHON IPSIMOH.
CpaBHEHHUE, OKPYTIICHHUE
HaTypaJbHbBIX YHCEL.
Apudmernyeckue IeiHcTBHS C
HaTypaJbHBIMH YHCIAMU.
CBoiicTBa HyIIS IIPU CIIOKEHUH U
YMHO>KEHHUH, CBOWCTBA €THHHIIBI
[IPU YMHOXKCHHH.
[lepemecTuTENBPHOE U
codyeTaTenbHOE CBOMCTBA
CITO’KEHUS] 1 YMHOXKEHHS,
[pacIipeiennTeIbHOE CBOMCTBO
YMHOeHus1. JlennTenu u
KpaTHbBIE YHCIIa, Pa3lIOKEHHE
qrciia Ha MHOXUTeNU. [{enenue
c ocratkoM. IIpocTsie u
cocTaBHble uncia. [IpuzHaku
menmuMocTH Ha 2, 5, 10, 3, 9.
CTenieHb C HaTypaJbHBIM
rokasaresneM. YuciaoBbie
BBIPAXKEHUS; OPSIOK JCHCTBUI.
PemieHne TeKCTOBBIX 3a7a4 Ha
Bce apupMeTHIecKre aeiicTBus,
Ha IBUKeHNE H MOKYNKH

YHuraTth, 3aNUCHIBATH, CPABHHBATH
HaTypaJbHbIEC YHCIa; NpeaIaraTb u
00CyKIaTh CNIOCO0BI YIOPSAOUYNBAHUS YUCEI.
N300pakaTh KOOPJUHATHYIO TIPSAMYIO,
0TMeYaTh YKCIIa TOYKAMU Ha KOOPAWHATHOM
MPsIMOIl, HAXOAUTh KOOPAUHATHI TOUKH.
HcciienoBaTh CBOMCTBA HATYPAJIbHOTO psfa,
uricen 0 v | ipu CITO’KEHUH U YMHOKCHUH.
M cmoib30BaTh MPaBUJIO OKPYTIICHUS
HATYPaJbHBIX YHCEL.
BpinosHATH apudMeTHYeCKHUe 1eiiCTBUA C
HATYPaTbHBIMHU

YUCIIAMH, BBIYHCISTD 3HAYCHUS YUCIOBBIX
BBIpaKEHHUH CO CKOOKaMU 1 6e3 CKOOOK.
3anuchIBaTh IPOU3BECHNE B BUJIE CTEIICHH,
YHMTATh CTETIEHHU, HCIO0JIb30BATH
TEPMHHOJIOTHI0 (OCHOBAaHUE, MOKA3aTeNh),
BBIYMCJIATH 3HAYEHUS CTEIICHEH.
BbINOTHATL NPUKUAKY U OLIEHKY 3HaUCHUN
UHCIIOBBIX BBIPAKCHUH, MpeJIaraTh H
NMPUMEHATHh NPUEMBI IPOBEPKH
BBHIYHCIICHUI.
HcnoJib30BaTh NPH BHIYUCICHUSX
[EPEMECTUTENIEHOE U COUETaTeIbHOE CBOMCTBA
CIIO’KEHHSI 1 YMHOXKCHHS, paCIpeAeTHTEIbHOE
CBOMCTBO YMHOXEHMS; (POPMYJIMPOBATH U
NpUMeHSATH MPaBuIa IpeoOpa3oBaHU
UMCJIOBBIX BBIPAXKEHUH HA OCHOBE CBOMCTB
apudmeTnueckux nericteuii. MccienoBaTh

YK CIIOBBIC

O0pasoBarenbHas mwiatdopma
«SIKmace»
https://www.vaklass.ru/

OO0pazoBarenbHas
mwratpopmanCHrn
https://uchi.ru/
OOpa3oBarenbHas mwiatdopma
«Pocculickas 31eKTpoHHAas
mkonay https://resh.edu.ru/
O0pasoBarenbHas miatdopma
1C:¥pox https://urok.1c.ru/
Omutaite naatdopma
«SKkysmart»
https://skysmart.ru/

Buneoypoxu oHsaiin
https://videouroki.net/

1)maTproTHYECKOE BOCITHTAHUE
2)rpaXkIaHCKOe W JIyXOBHO-
HpPaBCTBEHHOE BOCITUTAHUE

3) TPYIOBOE BOCIIUTAHHE
4)3cTeTHYeCKOe BOCIIUTAHHE
5)LIEHHOCTH HayYHOTO TI03HAHHS]
6) husrueckoe BOCIUTAHME,

(dbopmMupoBaHue KYJIBTYpHI
3I0POBbSI ¥ 3MOIMOHAIHHOIO
Oyaronoyuns
7)3KOJIOTHYECKOE
BOCITUTAHKE

8) ana
[Tanus K
M3MEHSTOIIMMCS YCIIOBHSAM
COLIMAJILHOM M MPUPOAHOHN
Ccpensl
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3aKOHOMEPHOCTH, BBIABUIATH H
000CHOBBIBATH T'HIIOTE3BI, (POPMYJIHPOBATH
000011eHUSI U BBIBOJBI 110 Pe3yIbTaTaM
[IPOBEIEHHOIO UCCIIEI0BAHU.
DopMyIHPOBATH ONpPeAeJIeHUs JICIUTENS U
KpaTHOTO, HA3BIBATH JCIUTEIN U KpaTHBIE
4Kcla; paclo3HaBaTh IPOCTHIE U COCTaBHEBIE
urcna; GopMyJHpPOBATh H NPHUMEHATH
NPU3HAKHU JeIuMOoCcTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM Pa3I0XKEHUS YUCIIa Ha
MIPOCTBIE MHOKUTEIH; HAXOAUTh OCTATKU OT
eNeHNs U HermolHoe YacTHoe. PacnosnaBarts
MCTHHHBIC U JIOXKHBIC BHICKA3bIBAHUS O
HATYypaJbHBIX YUCIIaX, IPUBOAUTH NPUMeEPHI
1 KOHTPIIPUMEPHI, CTPOUTH BBICKA3LIBAHMSA U
OTPULIAHUS BbICKa3bIBaHUM O CBOMCTBAX
HaTypalbHBIX yncel. KoHecTpynpoBaTth
MaTeMaTHYeCKHe MPeaI0KeHHs C TIOMOIIBI0
CBSI30K «U», «UIIH», «ECNH..., TO...». Pemars
TEKCTOBBIE 33/1a41 apU(HMETHIESCKUM
CII0COOOM, HCMOJIb30BATH 3ABUCHMOCTH
MEXXy BEITMIMHAMHU (CKOPOCTb, BPEMS,
[PacCTOSIHKE; 1IeHa, KOJTMYECTBO, CTOUMOCTD H
1p.): aHATM3HPOBATH U OCMBICAMBATH TEKCT
3agaun, nepegopMyJMpPOBaTh yYCIOBHE,
H3BJIEKATh HCOOXOIMMBIC JaHHbBIC,
YCTaHABJIMBATH 3aBUCHMOCTH MEXIY
BEITHMYNHAMH, CTPOMTD JIOTHYECKYIO IIETIOUKY
paccyxaeHuH.

MopeIMpoBaTh X0/ pEILIEHH 3aJjaul C
[TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.
IIpuBoauTh, pa3duparh, OLIECHNBATH
pa3IMYHbIE PELLICHNS, 3aIICH PELIeHNI
TEKCTOBBIX 3a/1a4.

Kputnyecks olleHUBATH MOJTyYEHHBIH
pE3YyIbTAT, OCYLIECTBJIATh CAMOKOHTPOJIb,
IIPOBEPAA OTBET Ha COOTBETCTBHE YCIOBHIO,
HAXOAMTDb OLIHOKH.
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PemaThb 3a1auu ¢ MOMOIIBIO EpedOpa BCex
BO3MOYHBIX BAPUAHTOB.

3HAKOMUTBHCA C UCTOPHEH Pa3BUTHA
apuMeTuKHu

Harnsanas
rEOMETPHSL.
JInHuM HA

MJIOCKOCTH

12

Touka, npsiMasi, OTPE30K, JIy4.
JIomanas. 3mepenue 1IMHbL
OTpe3Ka, METPUUIECKHUE €IUHHIIBI
n3MepeHus 1uHbel. OKpyKHOCTb
u kpyr. [IpakTiaeckas padbora
«I[locTpoeHnue y3opa u3
OKpyx)HOCTENY. YToi. [Ipsamotit,
OCTpBIii, TYNIOH U pa3BEPHYTHII
yrasl. U3MepeHune yrios.
[TpakTryeckas padbora
«IlocTpoeHue yrios»

PacnozHaBaTh Ha uepTexax, pUCYHKax,
ONHMCBIBATD, UCIIONb3YS TEPMHUHOJIOTHUIO, U
1300pakaTh C IOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyd,
yTroJ1, IOMaHy10, OKpy’KHOCTb. Pacno3nasars,
MPUBOAUTH MPHMePbl 00BEKTOB PEATEHOTO
MHpa, UMEIOINX (OpMy N3yIEHHBIX QHUTYD,
OLICHUBATD UX JIMHEIHBIE Pa3MEPHL.

M cnosib30BaTh IUHEIHKY U TPAHCIIOPTHP Kak
MHCTPYMEHTBHI JUISL IOCTPOCHUS U U3MEPEHHUS:
W3MePATH JJINHY OTpe3Ka, BEIUUUHY yIJIa;
CTPOUTh OTPE30K 33JaHHON JJIMHBI, yTOJI,
3a1aHHO} BEJIMYUHBI; 0TKJIAAbIBATH
LIUPKYJIEM pPaBHBIE OTPE3KH, CTPOUTH
OKpY’KHOCTB 3a/IaHHOTO pajnyca.
M300paxkaTh KOHPUTYpAIIUU TEOMETPUIECKIX
(Uryp U3 OTpE3KOB, OKPY)KHOCTEH, NX JacTei
Ha HEJIMHOBAHHOM M KJIeT4aToi Oymare;
MpeIaraTh, ONUCHIBATHL M 00CYKAATh
CIOCO0bI, AITOPUTMBbI TIOCTPOCHHUS.
Pacno3naBaTh U U300paxaTh Ha
HETMHOBAHHOH M KJleT4aToil 6ymare npsmoi,
OCTPBIH, TYIO, pa3BEPHYTHIN YIJIbI;
CPAaBHUBATH yIJIbl. BHIYMCAATH AIMHBI
OTpE3KOB, JoMaHbIX. [loHuMaTh 1
HCIIONB30BaTh P PEIICHUH 3aa4
3aBHCUMOCTH MEKAY eIHHULIAMH
MeTPHYeCKOH CHCTEeMBbI Mep; 3HAKOMUTBCS €
HEeMeTPHYEeCKHUMH CHCTEMaMHU Mep;
BBIPAXKATh JJIMHY B Pa3JIMYHBIX eJHHHIAX
u3Mepenus. Mccnenosats GUrypsl u
KOH(pUIrypauuu, ucnoab3ys uugposwie

pecypcbl

O0pasoBarenbHas mwiatdopma
«AKmnace»
https://www.yaklass.ru/

O0pasoBarenbHas mwiatdopma
1C:¥Ypox https://urok.1c.ru/
Omuaiie miatgopma
«Skysmart»
https://skysmart.ru/

Bugeoypoku onsaiin
https://videouroki.net/

2)rpaskJaHCKOE U JYXOBHO-
HPaBCTBEHHOE BOCITUTAHHE
4)3CTeTHICCKOE BOCIIUTAHHUE
5)1LIEHHOCTH HAYYHOTO

[O3HAHHSA
6) husrueckoe BOCIUTAHME,
(dopMHUpOBaHHE  KYJIBTYpEHI

30POBBS U SMOLMOHAIBHOTO
Onmaromoydauns
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(OOBIKHOBEHHEIE
Inpoou

48

JpoOs. TIpaBuibHbIC U
HENpaBWIBHBIC POOH.
(OCHOBHOE CBOIMCTBO APOOH.
Cpasaenue npobeii. CriosxeHue
1 BEIYUTaHNE OOBIKHOBEHHBIX
npo6eii. CMeranHast 1poob.
'VMHOKEHHE U JIeTIEHIE
OOBIKHOBEHHBIX Apo0eii;
B3aHMMHOOOpATHBIC APOOH.
PereHne TeKCTOBBIX 3a7a4,
conmeprxanux aApoou. OCHOBHBIC
3a7a4u Ha Ipoou.
I[IpuMeHenne OYKB JUISl 3aNHCH
MaTeMAaTHYECKNX BhIpaKeHU
U NpeAJI0KeHNH

MoaennpoBaTh B rpadMyecKoOi, MpeMeTHO
(opme, ¢ TOMOIIBIO KOMITBIOTEPA MOHSITHS 1
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOW
npoObio. UNTaTh M 3aNHCHIBATH,
CPaBHUBATH OOBIKHOBEHHEIE IPOOH,
npeaaraTb, 000CHOBBIBATh M 00CYKAATh
CIOCOOBI YIIOPSIIOYNBAHUS APOOCH.
M300pakaTh 0OBIKHOBEHHBIE APOOH TOUKAMH
Ha KOOPJIMHATHOH IPSIMOil; HCMOIb30BATh
KOOPJIMHATHYIO NPSAMYIO JUI CPaBHEHHA
mpo0ei.

@DopMyIHPOBATh, 3AIMCHIBATH ¢ NOMOIILIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOMU
poO1; MCMOJIB30BaTh OCHOBHOE CBOMCTBO
poOU IS COKpateHus qpoOeii 1 NpuBeIeHHs
poOU K HOBOMY 3HAMEHATEJIIO.
[IpeacTaBasiTh CMEUIAHHYIO JPO0b B BHJIE
HETIPaBUIBHON M BBIAEIATH LEIYIO YacTh
YHCIIA U3 HETIPABUIIBHON POOH.

BpinosHATH apudMeTHyecKre JeHCTBUSA C
O0OBIKHOBEHHBIMU POOSMH; MPUMEHSATH
CBOICTBA apU(PMETHICCKAX NCHCTBUHN IS
[palMoOHaN3aluy BEIYMCICHHUH.

BbINOTHATH NPUKUIKY U OLIEHKY pe3ynbTaTa
BEIUMCIICHUI; MPeAIaraTb 1 NPUMeHsATh
NpHEMbI IPOBEPKH BbIUUCIICHUN.
IIpoBoaUTH MCCIEI0BAHMSA CBOICTB Apo0eii,
ONMPAsCh HAa YHCIOBBIE IKCTIEPUMEHTHI (B TOM
YHCIIE C IOMOIIBIO0 KOMIBIOTEPA).
Pacrno3HaBaTh UCTHHHBIE U JOXKHBIE
BBICKA3bIBaHHS O APOOSIX, MPUBOAUTH
MPHMePBI U KOHTPIPUMEPEI, CTPOUTH
BbICKA3BIBAHUSA U OTPULIAHHS BBICKA3bIBAaHUH.
PemaTh TeKCTOBBIE 3a7auH, COAEPIKALIIHE
pOOHBIE NaHHBIE, U 33/1a4M HA HAXOXK/ACHHE
YACTH IIEJI0T0 U [IEJIOTO MO €T0 YacTH;

BBIABJATH UX CXO0ACTBA M pa3JInius.

OOpa3oBatenbHas
ruiatpopmallCHrKu
https://uchi.ru/
O0pasoBarenbHas mwiatdopma
«Pocculickas 31eKTpoHHas
ikouay https://resh.edu.ru/
OOpa3oBarenbHas mwiatdopma
1C:¥Ypox https://urok.1c.ru/
Bugeoypoku onsaiin
https://videouroki.net/

1)naTproTHYECKOE BOCIIUTAHHE
2)rpaskIaHCKOE U TyXOBHO-
HPaBCTBEHHOE BOCIIUTAHHE

3) TPYZOBOE BOCIIUTAHKE
4)5CTETHYECKOE BOCIIUTAHUE
5)IIEHHOCTH HAYYIHOTO

[O3HAHHS
6) husnuecKoe BOCINTAHNE,
(GopMHUpOBaHHE  KYJIBTYPHI

30POBBSI K SMOIHOHATEHOTO
Onaronoyuns
7)3KOJIOTHYECKOE
BOCIIMTAHUC

8)agmanramus K
M3MEHSIOMIMMCS YCIAOBUIM
COMAJILHOI U MPUPOIHOI
cpenbl
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MopeIMpoBaTh X0 pEIICHHs 3aJJauul C
MMOMOILBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
IlpuBoANTH, pa30UpaTh, OLIECHUBATDH
[Pa3JIMYHBIC PEIICHNS], 3aIIMCH PELICHUH
TEKCTOBBIX 3a/1a4.

KpuTnuecky oueHuBaTh NOJyYEHHBIN
[PE3YNBTAT, OCYIIECTBIATH CAMOKOHTPOIIb,
[IPOBEPSISI OTBET HA COOTBETCTBHE YCJIOBHIO,
HAXOAHTh OIIMOKH. 3HAKOMHTBCSI C
ucTopueii pa3BuTHs apudMeTHKH

Harnsaanas
reoOMETpHs.
MHOroyrojabHUKHU

10

MHOroyroJibHUKH.
UeThIpEXyroJbHUK,
NpPSIMOYT0JIbHUK, KBaJpaT.
IIpakTHyeckas padora
«IlocTpoenue
MPSIMOYTOJIbHUKA C
32JaHHBIMH CTOPOHAMH Ha
HeJIMHOBAHHOI Oymare».
Tpeyroabnuk. Iliomans u
MepuMeTp NPSIMOYT0JILHUKA H
MHOT0YIr'0JIbHMKOB,
COCTABJEHHBIX U3
NMPSIMOYT0JIbHUKOB, €IMHULIBI
W3MepeHus MIoIaan.
IlepuMeTp MHOTOYroJIbHHKA

OnuchIBaTh, HCMOJIb3YsI TEPMHHOJIOTHIO,
H300paKaTh C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U OT PYKH, MOIEIHPOBATh U3
OymMaru MHOTOYTOJbHHUKH.

IIpuBoAUTH NpUMepPBI 00BEKTOB PEATBHOTO
MUpa, UMEIOIINX (POPMY MHOTOYTOJIbHUKA,
MPSIMOYTOJIbHUKA, KBaApaTa, INHEHHbIE
pa3Mepbl. BIYHCAATh: IepuMeTp
TpeyroJbHHUKA, IPSIMOYTOIbHUKA,
MHOTOYTOJIbHHUKA; IIOIIAAb IPSIMOYTOJIBHHUKA,
kBajapaTa. M300pakaTh OCTpPOYTOJbHBIE,
[IPSMOYTOJIbHBIE M TYTIOYTOJIbHBIE
TPEYTrOJIbHUKH.

CTpouThb Ha HETMHOBAHHOM U KJIETYaTOM
Oymare KBaJipaT U IPSIMOYTOJIEHUK C
3aJ]aHHBIMH JJTMHAMH CTOPOH.

HccienoBaTh cBOIiCTBa IPSIMOYTOJIEHUKA,
KBaJpaTa IyTEéM SKCIIEPHUMEHTA, HaOII0IeHHS,
M3MEpEHHs, MOJICITMPOBAHU; CPABHUBATh
CBOWCTBA KBaJpaTa M MPSIMOYTOJIbHUKA.
TPEYTOJIbHIKA, OLeHUBATh MX
KoHcTpynpoBaTh MaTeMaTHUECKUE
[IPEUI0KEHUS ¢ IOMOIIBIO CBSI30K
(«HEKOTOPDIi», «J11000i1».

Pacrno3HaBaTh UCTHHHBIE U JOXKHBIE
BBICKa3bIBAHUS O MHOTOYTOJIbHUKAX,
MPHBOJMTH NPUMePbl 1 KOHTPIPUMEPBHIL.
HccaenoBaTh 3aBHCHMOCTb TUIOLIATH

KBaJipaTta OT JJIMHBI €TI0 CTOPOHBEI.

OOpa3oBartenbHas
mwiathopmallCHrKu
https://uchi.ru/
O0pazoBarenbHas miatdopma
«Pocculickas 351eKTpOHHAs
mkomay https://resh.edu.ru/
OOpa3oBarenbHas mwiatdopma
1C:¥Ypox https://urok.1c.ru/
Buneoypoxku oHsaiin
https://videouroki.net/

1 )marpuoTHyecKoe BOCIIUTaHUE
3) TPY/I0BOE BOCIIHUTAHHE
4)acTeTHUecKOe BOCIIUTAHUE
5)IIEHHOCTH HAYYIHOTO

[O3HAHUS
6) husrueckoe BOCIUTAHME,
(dopMHUpOBaHHE  KYJIBTYpEHI

30POBBS U SMOLMOHAIBHOTO
Onaromoydans
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Mcnonb30BaTh CBOMCTBA KBAJAPAaTHON CETKU
IUIS IOCTPOCHUS GUryp; pa3douBaTh
MPSIMOYTOJBHUK HAa KBAJIPATHI, TPCYTOJIbHUKH;
COCTABJSATH (PUTYPHI U3 KBAIPATOB U
[IPSIMOYTOJBHUKOB M HAXOJUTh MX IJIOIIAIb,
[pa30uBaTh GUTypHI HA MPSIMOYTOJIBHUKA U
KBaJ[paThl U HAXOJWUTH UX IUIONIA/Ib.
BripaskaTh BeIMUUHY IIOIAAH B Pa3JIUYHbIX
CIMHUIIAX H3MEPCHUS METPHUUECKOHN CHCTEMBI
Mep, MOHUMATh U UCHO0JIB30BaTh
3aBHCHMOCTH MEXIy METPUICCKAMHU
eAMHUIIAMA U3MEPEHHS TUTOIIAIH.
3HAKOMUTECS C TIPIMEPaMU IPUMEHEHUS
MJIOLIATH U MePUMeTPa B MPAKTUYECKHX
cuTyanusx. Pemate 3a1auu U3 peajbHOi
"KH3HH, TIpe/jiaraTb U 00CYXIaTh Pa3InIHbIC
CIIOCOOBI pelIeHusl 3a1a4

lecsATHYHBIE APOOH

JlecaTudHas 3amuch ApoOei.
CpaBHEHHE ECATUYHBIX JPOOEH.
JlecTBUSI C JECATUIHBIMU
npoOsimu. OKpyTIeHHE
IECATUYHBIX IPOOCH.

PelrieHne TeKCTOBBIX 3a/1a4,
coJep KaluX Apoou.
OcHOBHbIE 321241 HA APoOHU

[IpencTaBiaATh IECATUIHYIO IPOOH B BUIC
O0OBIKHOBCHHO, YHTATH H 3aHUCHIBATD,
CPaBHHUBATH JCCATUYHBIC IPOOH,
npeajaratb, 000CHOBBIBATH M 00CYKAATh
croco0bl YIOPSIOYMBAHUS A€CATUIHBIX
npooeii.

M300paxkaThb JecITHYHbIEC IPOOU TOUKAMH Ha
KOOPJUHATHOH NPSIMOI.

BbISIBJIATH CXOJCTBA M Pa3JIU4YMs TIPABUIT
apruPMeTHUECKUX IEHCTBUH ¢ HATypaIbHBIMU
YUCIIaMU U IECATUIHBIMU APOOSIMU,
O0OBSICHATH HX.

BoInoTHATH apupMeTHISCKHUE ISHCTBHS C
ECATUYHBIME APOOSMI; BHIMOJIHATH
NPUKHMIKY U OLEHKY pe3yJibTaTa
BBHIYHCIICHUH.

[IpuMeHsTH cBOlicTBa aprpMETHIECKUX
EUCTBUI 111 palMOHAIN3AIlUN BEIYUCIICHUI.
IIpuMeHATH NPaBUJIO OKPYIJICHUSI
ECATUYHBIX APOOEH.

IlpoBoaAUTH HCC/IEIOBAHNS CBOWCTB

O0pasoBarenbHas mwiatdopma
«SAKmacey
https://www.yaklass.ru/

OO0pasoBarenbHas
mwratpopmallCHrKu
https://uchi.ru/
OOpa3oBarenbHas mwiatdopma
«Poccuiickas 31eKTpoHHast
mkonax https://resh.edu.ru/
Oo6pa3zoBarenbHas mwiatdopma
1C:¥Ypox https://urok.1c.ru/
Omutaiie muatdopma
«SKkysmart»
https://skysmart.ru/

Buneoypoku onJ1aiin
https://videouroki.net/

1 )marproTHYecKOe BOCITUTaHUE
2)rpaXkITaHCKO€E U JyXOBHO-
HPaBCTBEHHOE BOCIIUTAHHE

3) TPYJIOBOE BOCIIUTaHHE
4)3cTeTHYeCKOe BOCIIUTAHUE
5)LIEHHOCTH HAYYHOT'O

MO3HAHHS
6) husrueckoe BOCUTAHNE,
(dbopMHUpOBaHHE  KYJIBTYpBHI
30POBbSI U SMOIOHAIBHOTO
0JTaromoTyaust
7)3KOJIOTHYECKOE BOCITUTAHHE
8) ana
[ITaLst K
M3MEHSIOIIUMCS YCIIOBHSIM
COLIMAIBHOM U NPHPOJHOU
cpezbl
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JIECATHYHBIX IpO0eii, ONMPAsCh Ha YHCIIOBBIE
PKCIIEPUMEHTHI (B TOM YHCIIE C TOMOLIBIO
KOMIIBIOTEPA), BBIABUIATh THNOTE3bI U
[IPUBOJUTH UX 000CHOBaHuUs. Pacmo3HaBaTh
HCTHHHBbIE H JIO)KHBIE BBICKA3BLIBAHUS O
MPo0sIX, IPUBOANTH IPUMEPHI
KOHTPIPUMeEPBI, CTPOUTH BHICKAa3bIBAHUS U
OTPHUIAHUS BbICKa3bIBAHMIA.

PemiaTh TEKCTOBBIC 3324, COJCPIKAIIIC
NpoOHbIE NaHHBIE, U HA HAX0XKICHUE YaCTH
LIEJIOTO M IIETI0TO IO €TO YacTH;

BBISIBJSITH UX CXO/ACTBA U Pa3jIN4usl.
MoaeupoBaTh X0/ PELICHUS 3a1a4U C
[TOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
IIpuBoauTH, pa30upaTh, OLIECHNBATH
pa3IMYHbIe PEIICHNS, 3aIICH PEeLIeHUH
TEKCTOBBIX 3a/a4. OnepupoBaTh IpoOHBIMU
YHCIIAMH B PEaSTbHBIX KM3HEHHBIX CUTYalHsX.
KpuTnuecku oueHuBaTh NOJyYEHHBIN
[pE3YNIBTAT, OCYIIECTBIATH CAMOKOHTPOIIb,
[IPOBEPSISI OTBET Ha COOTBETCTBHE YCJIOBHIO,
HaXOJUTh OIINOKH.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHA
apu(MeTHKH

Harasanas
reometrpus. Tena u

urypsi B
NPOCTPaHCTBE

MHOrorpaHHUKH.

300paskeHrie MHOTOT'PaHHHUKOB.
Mopenu NpoCTPpaHCTBEHHBIX
ren. [IpssMOyro nbHbII
napayienenunesn, Kyo.
Pa3BépTkH Kyba u
MapaJuiesenumnesa.
[TpakTryeckas padbora
«Pa3BépTKa KyOay.

O0BéM KyOa, NPSIMOYTOJILHOTO
napaJiejenuinena

Pacno3HaBaTh Ha YepTe:kax, PUCYHKaX, B
OKpY’KaloleM MUPe [IPSIMOYTOJIbHbIN
rapajuiesienune]], Kyo, MHOTOTpaHHHUKH,
ONMHNCHIBATDH, HCIOJIb3Ysl TEPMHUHOJIOTHIO,
OLlCHMBATh JIMHEIHbIE pa3Mepsl. IIpuBoanTh
MpuMepbl 00bEKTOB peallbHOTO MHUpa,
nMeromux (opMy MHOTOTPaHHHKA,
[IPSIMOYTOJIEHOTO Mapaiesenuresa, Kyoa.
M300pakaTh Ky0 Ha KieTuaToi Oymare.
HccienoBarhb cBoiicTBa Ky0a,
MIPSIMOYTOJIBHOTO MapaieNienune a,
MHOTOTPaHHHUKOB, HCITOJIb3YsI MOJEIH.

PacmiozHaBaTh ¥ H300pakaTh pa3BEéPTKH

O0pasoBarenbHas miatdopma
«Pocculickas 3neKTpoHHAs
mkosay https://resh.edu.ru/
Oo6pa3oBarenbHas mwiatdopma
1C:VYpox https://urok.1c.ru/
Buneoypokn oniaiin
https://videouroki.net/

2)rpaXkITaHCKO€E U JyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE

3) TPY/I0BOE BOCIIUTAHHE
4)5CTETHYECKOE BOCIIUTAHUE
5)IIEHHOCTH HAYYIHOTO
[O3HAHHS

25


https://resh.edu.ru/
https://urok.1c.ru/
https://videouroki.net/

denepanpHas pabouas mporpamma | Matemartuka. 5-9 kinaccel (0a30BbIi ypOBEHB)

26



denepanpHas padbouas mporpamma | Maremartuka. 5-9 kinaccel (60a30BbIi ypOBEHbB)

Ky0a u mapajienenuneaa. MonenipoBaTh
Ky0 U mapaJjuiejenune] u3 Oymaru u
MPOYUX MATEPHAJIOB, OOBICHATH CIIOCO0
MOIeJTMPOBAHMNS.

Haxoauth u3MepeHus, BBIYHCIATH U0
[MOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIEHOTO
MapajuieNienuIeia; uccjae10BaTh
3aBHCHMOCTH 00bEMa Ky0a OT JJIUHEI €T
pedpa, BBIIBUTATH H 000CHOBLIBATH
runote3y. HaéaonaTh 1 NpoBOANTH
AHAJOTHU MCSXKIY IOHATHAMU IUTOMIATH H
00BEMa, TIeprMeTpa 1 IIIOMIA TN TOBEPXHOCTH.
Pacro3naBaTh UCTHHHBIC U JOXKHEIC
BEICKa3BIBAHUS

0 MHOTOTPAaHHUKAX, IIPUBOIUTH IPUMEPHI H
KOHTPHPUMEPDI, CTPOUTH BBICKAa3bIBAHUS U
0TpULAHUSA BbiCKa3bIBaHUl. Pemats 3a1aun
U3 peajibHOM KUZHU

IloBTOpEeHUE U
00001menne

10

I[loBTOpPEeHNE OCHOBHBIX
MOHATHUH M METO/I0B Kypca 5
KJacca, 00001eHue 3HAHuii

BbI4nCASTE 3HAUCHUS BBIPAXKCHUI,
COJIepKalIuX HATypabHbIE YNCIa,
OOBIKHOBCHHBIC U ICCATHYHBIC IPOOH,
BEITIOTHATH MPe0oOpa3oBaHUs YHCEN.
Bpi0upaTh cnoco0d cpaBHEHUS YHUCET,
BBHIYKMCIICHUH, IPUMEHSATH CBOMCTBA
apr(hMETHUCCKUX TCHCTBHUH IS
[pPallMOHATU3aL1MU BBIYMCICHUH.
OcylecTBJISIT CAMOKOHTPOJIb
BBITIOJHSEMBIX AEUCTBUN U CAMOIIPOBEPKY
[pe3yJibTaTa BHIYUCICHUH.

PemaTh 3aa4u U3 peabHOM KHU3HHU,
NpPUMEHSAThL MaTeMaTH4YecKue 3HAHUS JTS
[peIeHHs 3a/1a4 U3 IPYTUX YIeOHBIX
[pEeIMETOB.

PemaTh 331291 pa3HBIMU CIIOCOOAMH,
CpaBHUBATH - CIIOCOOBI peleHns 3a1a4H,
BEIOMPATH PAIIOHAIBHBIN CIIOCO0

O0pasoBarenbHas miatdopma
«SAKmacey
https://www.yaklass.ru/

OO6pazoBarenbHas
wratpopmanCHrn

https://uchi.ru/ «Skysmart»
https://skysmart.ru/

1 )marpuoTHyecKoe BOCIIUTaHUE
2)rpaXIaHCKO€E U JyXOBHO-
HPaBCTBEHHOE BOCITUTAHUE

3) TPYI0BO€E BOCIIUTAHHE
4)3cTeTH4eCKOe BOCIIUTAHUE
5)IEHHOCTH HAyYHOTO

MO3HAHHS
6) husrueckoe BOCUTAHNE,
(dopMHUpOBaHHE  KYJIBTYpBHI

37I0pOBBS X SMOIIMOHAIBHOTO
0JTaroMmoTy aHst
7)3KOJIOTHYECKOE BOCITUTAHHIE

8) ana
Tanys K
M3MEHSIOIIHUMCS YCIIOBUSIM
COLIMAJIbHOM M NPUPOAHON
Cpelbl
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OBIIEE
KOJIUYECTBO
YACOB IO
[MPOrPAMME

170
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HaunmenoBanmue Koun-Bo OcHOBHBbIE BH/IbI 1eSITEJIbHOCTH 00Y4aIOLIUXCS Peanuzanus 3agau
pasnesia (TeMbl) 4aCOB OcHOBHOE coaepKaHHe Hudposbie pado4eii nporpaMmMsl
Kypca o0pa3oBaTesibHbIE pecypchl BOCIUTAHUSA
HatypajabHbie 30 ApumMeTnueckue qeicTBUs C mrathopma 1) MaTPUOTHIECKOE
NUIWE] MHOTO3HAYHBIMH HaTypaJlbHBIMU «Poccuiickast 371€KTpOHHAsT  [BOCITUTAHHE!

uuciaMy. YucioBble BBIPAKEHUS,
MOPSAJOK IE€UCTBUMN, UCIIOIb30BaHUE
ck000K. OKpyTIIeHNE HATYPaIbHBIX
yucen. JlenuTenu u KpaTHbIE YUCIa;
HAMOOJBINUN OOLIUI NETUTEIh 1
HaMMEHBIIIee 00IIee KpaTHOE.
/lenuMoCTh CyMMBI U
pousBeneHus. Jlenenue ¢
OCTaTKOM.

Perenue TEKCTOBBIX 3a1a4

BopinoyHATE apudMeTHYeCKHe JeHCTBUA C
MHOTO3HAYHBIMH HATYpaJbHBIMH YHCIAMHU, HAXOAUTH
3HAYeHHs YNCIIOBBIX BRIPAKEHHI CO CKOOKaMH 1 6e3
CKOOOK; BBIYUCIATH 3HAYEHHS BEIPAKCHU,
CoJIepKalIiX CTETICHH.

BBINOTHATH NPUKUIKY U ONEHKY 3HAYCHU I
YHCIIOBBIX BRIPAKCHHM, MPUMEHSATH MPHEMBI
npoBepky pe3ynabrata. Menoab30BaTh Npu
BbIYUCJIEHUSIX IEPEMECTUTEIHFHOE U COUETATEIIbHOE
CBOMCTBA CIIO’KEHUS U YMHOKEHUS,
[pacTIpeIeIUTENIFHOE CBOWCTBO YMHOKEHHS
OTHOCHTEIIFHO CIIOKEHHSI, CBOMCTBA apH(PMETHICCKUX
neiicreuil. UccienoBarsb 4caoBble 3aKOHOMEPHOCTH,
[IPOBOJIUTH YHCIIOBEIC IKCIICPUMEHTHI, BBIABUTATH H
000CHOBBIBATH THIIOTE3bI.

DopMyJIMPOBATH ONPe/eSIeHUs ICTUTENS U
KpaTHOTO, HAUOOJIBIIET0 OOIIEeTo NEAUTENS 1
HAMMEHBIIIETO 00IIEro KPaTHOTO, MPOCTOTO
COCTAaBHOT'O YHCEJI; UCIIOJIB30BaTh OTU MOHATUA TIPU
[pEIIeHUH 3a]1ad.

IIpUMEeHSITH aJIrOPUTMBI BEIYHUCIICHHSI HAUOOJBIIETO
0O0IIEro JICTUTENS U HANMEHBIIETO 00IIEr0 KPaTHOTO
IBYX YHCEI, AITOPUTM PA3JIOKCHHS YHCIIa Ha IPOCTHIE
MHOXUTENH. UcenenoBars ycaoBUsl 1€TUMOCTH Ha 4 1
6. UccaenoBaThb, 00Cy:KAaTh, OPpMYyJIHPOBATDH H
000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[IPOU3BEACHUS: IBYX YETHBIX YHCEN, IBYX HEUETHBIX
qrciie, YETHOTO U HEUYETHOTO JHUCET.

HccaenoBarb CBOMCTBA I€IMMOCTU CYMMBI U
[IPOU3BEACHUS YHCEIL.

IIpuBOAUTH MPUMEPHI YNCEN C 3aJaHHBIMHU
CBOICTBaMM, pacno3HaBaTh BepHbIe U HEBEPHbIE

YTBEP>KJCHHS O CBOMCTBAX YHCEI, ONPOBEPraTh

mkoaa» https://resh.edu.ru/

OOpa3oBarenbHas mwiatdopma

1C:¥Ypox https://urok.1c.ru/
Omuaiie matdopma

«Skysmart»
https://skysmart.ru/

2)TpakIaHCKOE U TyXOBHO-
HPaBCTBEHHOE BOCIIHTAHHUE:

4) SCTETHYECKOE
BOCITMTAHHE:
5) HEHHOCTH

HAYYHOTO TO3HAHUS:

6) br3ryeckoe BOCIHUTAHUE,
(hopMHUpOBaHUE KYIBTYPHI
3JI0pOBBS U
YMOIMOHAILHOTO
OIaromoydus:

29


https://resh.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://skysmart.ru/

denepanpHas pabouas mporpamma | Matemartuka. 5-9 kinaccel (0a30BbIi ypOBEHB)

HEBEPHBIE YTBEP)KACHUS C IOMOIIBIO KOHTPIIPHUMEPOB.
KoncTpynpoBaTh MaTeMaTH4eCKHe MPeIJI0KEHHS C
[TOMOILBIO CBSI30K «U», «UIH», «ECIH..., TO...». Pemarnb
TEKCTOBBIE 337]a4¥, BKIIIOYAOLIIE MOHATHUS EIUMOCTH,
apu(pMETHYECKUM CIIOCOOOM, UCTIOIB30BaTh epedop
BCEX BO3MOXHBIX BapuaHTOB. MoOAeJMPOBATH X0
[PEILICHUS 3aJa4H C IOMOIIBIO PUCYHKA, CXEMBI,
TaOITUIIBL.

IIpuBOAUTH, pa30UpPaTh, OLIEHUBATH PA3JIHUHbIC
[PEILICHUS], 3a1IMCH PELICHUH TEKCTOBBIX 3a7ad.
Kpurnyecku oueHUBATDH MOJYUYEHHBIH pe3yJibTaT,
HAXOIUTh OIINOKH, OCYLIEeCTBJIATH CAMOKOHTPOJIb,
NpoBepsisi 0TBET HA COOTBETCTBHE YCJIOBHIO

Harnsgnas
reomerpus. [Ipsimele
Ha IIOCKOCTH

[leprieHIUKYIAPHBIE IPSIMBIE.
[lapaiiesbHblE IPSMBIE.
Paccrosinue Mexny 1ByMs
TOYKaMH, OT TOUKH J10 IPSIMOiA,
UTMHA MapIIpyTa Ha KBaJpaTHOM
CETKE

PacnozHaBaTh Ha uyepTeKax, pUCYHKAX Cllydau
B3aMMHOTO PACHOJI0XKEHHUS ABYX NpsAMBIX. M300pakaTh
C TIOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB Ha
HEJIMHOBAHHOW M KJIETYATON Oymare 1Be
[IEPECEKAIOIIUECS NIPSIMBIE, IBE NTapaJlIe/IbHbIE
[IpsIMbIE, CTPOUTH NMPSAMYIO, IEPIEHAUKYIISIPHYIO
TaHHOM.

[IpuBOANTS NpUMEPHI NAPAIIEIBLHOCTH U
[EPIEeHANKYIIIPHOCTH NPSIMBIX B IPOCTPAHCTBE.
Pacnio3HaBaTh B MHOTOYTOJIBHUKAaX NEPHIEHIUKYIISIPHBIE
U TTapajuleNbHble CTOPOHBI. M300paxaTth
MHOI'OYI'OJIbHUKU C Iapajlle/IbHbIMUY,
[EPIECHIUKYJIAPHBIMUA cCTOpoHaMu. Haxonurts
[PAcCTOSIHUE MEXY IBYMsI TOUKaMHU, OT TOUKHU 10
[IPSIMOM, AJIMHY NIyTH Ha KBAaIPaTHOM CETKE, B TOM
YHCIIe NCTOIB3YS U(PPOBHIE PECYPCHI

O0pazoBarenbHas miatdopma
https://www.yaklass.ru

/https://uchi.ru/ maarpopma

«Pocculickas 351eKTpOHHAs
rikonax https://resh.edu.ru/
Oo0pa3zoBarenmiatdgopma
1C:¥Ypox https://urok.1c.ru/
Omuaiie matdopma
«Skysmarty
https://skysmart.ru/

Buzeoypoku oHi1aliH

1 )marpuoTHyeckoe
BOCITUTAHHE!

3) TPYI0BOE
BOCITUTAHHE!
4)acreTnueckoe
BOCIIMTaHHE:

5) LIEHHOCTHU
HAay4YHOTrO ITO3HAHUS:

6) husrueckoe BOCIUTAHNE,
(bopMHUpOBaHHE KYJIBTYPBI
30POBBSI U
YMOIMOHAILHOTO
0JIaromoITyYnsI:
7)3KOJIOTHYECKOE
BOCITUTAHHE:

8)amanranus K
N3MEHSIOIINMCS YCIIOBHAM
COLIMAILHOW U MIPUPOIHON
CpenbL:
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[lpoou 32 OObIKHOBEHHAsI [PpoOb, ocHOBHOE |CpaBHHBATH U YNOPSI0YUBATH IpoOHu, BHIOUPATH 1) MATPUOTUYECKOE
CBOWCTBO APOOH, COKpAIICHNE CIoco0 cpaBHEHHA Apo0eii. OOpa3oBarenbHas waTGopma [BOCIIUTAHHE:
npobeii. CpaBHEeHNE U IIpeacTaBasATh IECATHIHBIC TPOOU B BHIIE «SIKmace» 2)TpakIaHCKOE U TyXOBHO-
yIIopsi,I0YuBaHue APOOCH. 0OBIKHOBEHHBIX JPO0CH 1 OOBIKHOBEHHBIC B BUIC https://www.yaklass.ru/ HPaBCTBEHHOE BOCIIHTAHHUE!
[lecsiTudaHbIe IpOOU M METpUYECcKas |IECTUYHBIX, HCMOJIb30BaTh IKBUBAJIEHTHbIE OO0pasoBarenbHas 3) TPYyZO0BOE
crcrteMa Mep. Apudmerniyeckue — |[mpeAcTaBJIeHHMs POOHBIX YKCcelN NpH ux cpaBHeHuu, |mwiargopmaUCHI.RU BOCITUTAHHE!
IeHicTBHS C npu BeuucieHusix. Memoap3oBaTh gecsiTuuHble https://uchi.ru/ 4)acTeTnyaeckoe
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OOBIKHOBEHHBLIMU U I€CATUYHBIMH
mpo0simu. OTHOMIeHuUE. JleneHue B
TAHHOM OTHOIIECHHH.

Maciuta0, nporopiiust. [TonsTue
nporeHTa. Berancienue mporenra
OT BEJIMYMHBI M BEJINYHUHBI 110 €€
MPOIICHTY. Pemmenne TeKCTOBBIX
3amad, coepkKalmx 1podu u
nporeHTsl. [IpakTiaeckas padota
«OTHOIICHNE IJIMHBI OKPYKHOCTH
K €€ AMaMeTpy»

NpoOu NpH MpeoOpa30BaHUU BEJIMYHH B METPHUYECKOM
crcTeMe Mep.

BoinosHATE apudMeTHYECKHE JeCTBHA C
OOBIKHOBEHHBIMH U JIECSITUIHBIMH APOOSIMU.
BbI4nc/siTh 3HaUECHUS BBIPAXKEHUM, COEpIKaALIUX
OOBIKHOBEHHBIC U ACCSTUYHBIC IPOOH, BBIIOTHAT
mpeoOpa3oBaHus Ipodeli, BLBIOMPATH CNOCOo0,
NMPUMEHSITH CBOICTBA apu(METHUECKUX NSHCTBUH IS
[pallMOHATIN3alMY BBIUUCICHUN.

CocTaBaATh OTHOIICHUS U IPOIOPLHHU, HAXOAUTh
OTHOIIICHHUE BEJINYMH, JICIUTh BETUUYUHY B JaHHOM
OTHOIIICHUU.

HaxoauTh 3KcnepuMeHTAIbHBIM MYTEM OTHOIICHUE
TUTHHBI OKPYXXHOCTH K €€ THaMeTpy.
HMHTepnpernpoBaTh MacIITad Kak OTHOIICHHE
BEIMYMH, HAXOAUTb MacIITad IlaHa, KapTel U
BEIUHCIIATh PACCTOSHHSA, HCTIONIB3YsI MacITao.
OOBACHATH, YTO TAKOE IPOLIEHT, YIOTPEOISTh
00OPOTHI PeUH CO CIIOBOM «IIPOLICHT». BpIpa:kaTh
MPOIEHTHI B IPO0SIX U P00 B MPOLIEHTAX, OTHOLICHHUE
IBYX BEJIMUUH B IIPOIICHTaX. BLIYMCAATH IPOLEHT OT
YHCIIa ¥ YMCIIO 110 €r0 NPOUeHTy. OKpYriaaTh ApodH u
MPOIEHTH!, HAXOUTh IPUOIIDKEHUS YUCETI.

Pemath 3a1a4u Ha YaCTH, MPOLIEHTHI, IPOIIOPLINH, HA
HaXOKJeHHE APOOH (TIPOLIEHTA) OT BEIMYHHBI U
BEJMYUHEI 110 €€ ApoOH (IPOLIEHTY), Npodu (MIPOICHTA),
KOTOPBII COCTaBIsIET OJJHA BEJIMYUHA OT APYTrOM.
IIpuBoanTH, pa30UpPaTh, OHEHUBATDH Pa3INYHbIC
[pEeILIEeHMs], 3aIIUCH PELICHNUI TEKCTOBBIX 3aay.
3BiekaTs nHGOpMALNIO U3 TAOINI M TUATPAMM,
HHTePNPeTHPOBATH TA0JMYHbIE TaHHbIE,
onpelenasTh Hau0oAbIIee U HAMMEHbLIee U3
NnpeACcTaBJEHHBIX JaHHBIX

O0pasoBarenpHas mwiatdopma
«Poccuiickas aneKTpoHHas
tikomnay https://resh.edu.ru/
O0pasoBarenbHas mwiatdopma
1C:¥Ypox https://urok.1c.ru/
Omutaiie miatdopma
«Skysmart»
https://skysmart.ru/
Buageoypoku oHiaiiH
https://videouroki.net/

BOCIIUTAHHE:
5) HEHHOCTH
HAYYHOTO TO3HAHMS:

6) husrueckoe BOCIUTAHNE,
(hopMHpOBaHNE KYITBTYPHI
370pOBBS U
YMOIHOHAIHEHOTO
OJaromoy4ns:
7)3KOJIOTHYECKOE
BOCITMTAHHE:

Harnsanas OceBasi CHMMETpUS. 2)rpa)xIaHCKOE B JYXOBHO-
reoMeTpusl. LleHTpasibHAs CHUMMETPUS Pacmo3HaBaTh Ha YepTeKax U H300paKCHUSAX, OOpa3oBarenbHas HPAaBCTBEHHOE BOCIIHUTAHUE:
CumMmeTpus [TocTpoeHe CUMMETPHIHBIX H300pakKaTh OT PYKH, CTPOUTH C TIOMOIIBIO wiatdopmal C:Ypoxk 4)acreTndeckoe

buryp. [IpakTiueckas padora WHCTPYMEHTOB (Urypy (OTPE30K, IOMaHYIO, https://urok.1c.ru/ Ounaiiua BOCITUTAHHE:

«OceBas ciMMeTpus». CHMMETpHS [TPEYTOJIbHUK, IPSIMOYTOJIBHUK, OKPYKHOCTB), miatgopma «SKysmart» 5) [IEHHOCTH

B ITPOCTPAHCTBE CHMMETPHIHYIO TaHHOH OTHOCUTEIBHO MPsIMOH, Touku.|https://skysmart.ru/ Hay4yHOTO
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HaxoauTs npuMepbl CUMMETPUH B OKPYKaIOIIEM
Mupe. MoaeanpoBaTh U3 Oymaru e GpUrypsl,
CHMMETPHIHBIE OTHOCUTEIIBHO MIPSIMOH;
KOHCTPYHPOBATh T€OMETPHIECKHE KOH(UTypanny,
MCTIONB3Ysl CBOMCTBO CHMMETPHH, B TOM THCIIE C
[TOMOIIBIO IT(PPOBEIX PECYPCOB.

HccienoBaTh CBOICTBA H3YUCHHBIX (QUTYp, CBI3aHHBIC
C CUMMETpHEH, UCTIONB3Ys SKCIICPUMEHT, HaOII0ACHNE,
MOJIETHPOBaHUE.

O0OCHOBBIBATh, ONPOBEPraTh C MOMOLIBIO
KOHTPIIPUMEPOB YTBEPHKICHUS O CHMMETPHH (PUTYD

Buneoypokn oniaiin
https://videouroki.net/

[O3HAHUSL:
6) husrueckoe BOCIUTAHNE,
(opMUpOBaHKE KYIIBTYpPbI
370POBbS U
YMOIHOHAIBEHOTO
OJaromory4ns:
7)3KOJIOTHYECKOE
BOCIMTAHHE:

BoIpaskeHus ¢
OyKBaMH

[IpumeHeHne OyKB AT 3aKUCH
MaTeMaTHUECKUX BBIpAKEHUH 1

[IPEI0KEHU . bykBeHHblE
BBIPAKCHUS u YHCJIOBBIE
O CTAHOBKH. BykBeHHBIE
paBEHCTBA, HaXO0XKICHUE

HEN3BECTHOTO KOMIIOHEHTA.
DopMyJIBI

Vcnonp30BaTh OYKBBI 11 0003HAUEHUS YUCETI, IPH
3anucu MaTEMaTUYECKUX YTBEPIKIEHUH, COCTaBIISTh
OYKBEHHBIC BRIPYKCHHUS TI0 YCIOBHUIO 3ada4H.
lccnenoBaTh HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIb30BaTh OYKBBI JUIS UX 3aIUCH.

BBIYUCIIATE YUCIIOBOE 3HAUCHHE OYKBEHHOTO
BBIPKEHUS TIPU 3aJaHHBIX 3HAYCHUSAX OYKB.
3anuceIBaTh POPMYJIBL: IEPUMETPA U [UIOIIAIM
[PSMOYTOJIbHUKA, KBAApaTa; AJIUHBI OKPYKHOCTH,
[JIOLIaIM KPYyTa; BBIIOIHATh BBIYUCIEHUS IO 3TUM
(hopmynaM. CocTaBIATE POPMYIIBL, BEIPAKAIOIIHE
3aBUCUMOCTH MEXIY BEIMUMHAMU: CKOPOCTh, BPEMS,
[paccTOsIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTB;
[IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM PadOTHL;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM GOopMyJiaMm.
HaxoauTh HEM3BECTHBI KOMIIOHEHT apu(hMETUIECKOTO

nerlcTBU

1C:¥Ypox https://urok.1c.ru/

Omnaiin miatdopma
«Skysmart»
https://skysmart.ru/

O0pasoBarenbHas miatdopma

[[CHHOCTH HAyYHOTO
[O3HAHMS:

6) husrueckoe BOCITUTAHNE,
(hopMHUpPOBaHUE KYIbTYPHI
30POBBSI U
YMOIMOHAILHOTO
OIaromoTyus:
7)3KOJIOTHYECKOE
BOCITUTAHHE:
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Harunannas
reomerpusi. Gurypst
Ha IIOCKOCTH

14

UeTbIpEXYroabHUK, IIPUMEPDL
4EeTHIPEXYTOJIBHUKOB.
[IpssMOYrOJbHUK, KBaapaT:
CBOMCTBa CTOPOH, YIJIOB,
nuaroHaneu. iamepenue yrios.
Bunb! TpeyronsHukos. Ilepumerp
MHOTrOyroiabHuKa. Ilnomane
(urypsr. @opmyInel nepuMeTpa u
[1o1aaun npsAMoOyTroJibHUKa.
[IpubnmxEéHHOE N3MepeHne

wiontaau ¢puryp. IpakTudeckas

M300pakaTh Ha HEIMHOBAHHOMU M KJIETYaTOH Oymare ¢
HCII0Ib30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
UETBIPEXYTOJIBHUKH € 33JaHHBIMH CBOMCTBaMHU: C
MapasuIeIbHBIMU, IEPIIEHANKYIIPHBIMU, PABHBIMH
CTOPOHAMH, IPSIMBIMH YTJIAMH U Jp., PABHOOEIPCHHBIIH
TpeyronpHUK. IIpensiarate u 00Cy:KAaTH CIOCOODI,
AJITOPUTMBI TIOCTPOEHHSI.

HccaenoBaTh, NCHIONB3Ys SKCIIEPUMEHT, HAOMIOJCHUE,
MOJIEIPOBaHHE, CBOMCTBA MPSIMOYTOJIBHUKA,
KBazpara, pa30MBaTh HA TPEYTOJIbHUKH.

OO00CHOBBIBATH, OIPOBEPraTh C

O0pazoBarenbHas mwiatdopma
«SIKmace»
https://www.yaklass.ru/
OOpa3oBartenbHas
mratpopmaUCHI.RU
https://uchi.ru/
OOpa3oBarenbHas mwiatdopma
«Pocculickas 31eKTpOHHAs
rikomax https://resh.edu.ru/

O0Opa3oBatenbHas

1)marpuoTtHdeckoe
BOCIIUTAHHE:
2)TpaXIaHCKOE U TyXOBHO-
HPaBCTBCHHOE BOCIIUTAHUE:
3) TPYZOBOE
BOCIIUTAHHE!
4)screTnueckoe
BOCIIUTAHHE!

5) HEHHOCTH
HAaYyYHOI'O IMO3HAHUA:

6) husrueckoe BOCITUTAHME,
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pabora «[lnomans kpyra»

[TOMOIIBI0 KOHTPIPUMEPOB YTBEPKACHHS O
[IPSMOYTOJIBHUKE, KBaIpaTe, Paclo3HaBaTh BEPHbBIC U
HEBEPHBIE YTBEPIKIACHUS.

3MepATh U CTPOUTH C IOMOILBIO TPAHCIIOPTUPA
YIJIBI, B TOM YHCJI€ B MHOTOYT'OJIbHUKE, CPABHUBATH
YIJIBI; PACIIO3HABATH OCTpLIE, IIPSMBIE, TYTIBIE,
[pa3BEPHYTHIC YIJIbL.

Pacno3sHaBathb, H300pakaTh OCTPOYTOJIbHBIH,
MIPSIMOYTOJIBHBIH, TYIOYTOJIBHBIN, paBHOOCIPEHHEIH,
[PAaBHOCTOPOHHUI TPEYTOJIbHHUKH.

BbIuuciasiTh IEpuMETp MHOTOYTOJIBHUKA, TUIONIAIb
MHOTOYTOJIbHHKA pa30NeHNEM Ha MPSIMOYTOIBHUKH, Ha
paBHBIE (PUTYPBI, HCIIOIH30BaTh METPUIECKHUE CIMHUIIBI
M3MEPCHU NJIMHBI U TIJIOIIaIN. Wcnons3oBath
puOIMKEHHOE U3MEPEHHeE JUTMH U TUIOMIaAeH Ha
KJeT4aToi Oymare, npuOMKEHHOE U3MEPEHUE ITTMHBI
OKpY>KHOCTH, TUIOIIAAH Kpyra

mwiatopma 1C:Ypok
https://urok.lc.ru/ Ounaitn

riatdopma
«Skysmart»
https://skysmart.ru/

Bugeoypoku onsaiin
https://videouroki.net/

(hopMUpOBaHHUE KyJIbTYPHI
30pOBbS U
SMOLIMOHAIEHOTO
OJIaronoTy ust:
8)aganraums K

W3MEeHS IOIIHMCS
YCJOBHUSM COLMAJILHON U
NPUPOIHOM Cpeabl:

[lostokUTEIBHBIE U
OTpUIIATENbHBIC
qrciia

40

Llenbie uncna. Moayns uncna,
reoMeTpUIecKasi HHTEPIpETaITHs

MOJTyJIsI. UHCIIOBBIE TIPOMEXKYTKH.
[TonoxuTenbHbBIE M OTPUIATEIBHBIC

qHrcia. CpaBHeHI/Ie

MOJIO’KUTEIBHBIX U OTPULIATEIBHBIX
grcen. ApudMeTHIeCKUe TeHCTBUS

C MOJIOKUTENHHBIMU K
OTpULATEILHBIMHU YUCIIAMH.
Penienne TEKCTOBBIX 3a/a4

IIpuBOANTH MPUMeEPHI UCIIOJIB30BAHUS B PEAbHOM
PKU3HU TIOJIOKUTENBHBIX U OTPUIATENHBIX YHCE.
N300paskaTh 1eNIbIe YMCIIa, TOJOKUTENbHBIE U
OTpULATENIbHbIE YUCIIa TOYKaMH Ha YHUCIIOBOM NPSMOH,
HCI0JIb30BATH YUCIIOBYIO NPSMYIO /JIsl CPaBHEHHUS
JHCEIT.

IIpuMeHSITH NPaBUJIA CPABHEHUS, yHOPAI0OYUBATH
LieJble YKCTia; HAX0AMTh MOJYJIb YUCIIa.
DopMyIUpOBaThH NPaBUJIa BHIYUCIEHHS €
M0JIOKUTETbHBIMHM H OTPUIATEIbHBIMHM YUCIAMH,
HAXOJWTh 3HAUYEHUS YUCIIOBBIX BHIPAKEHUH,
CoJIepIKalINX ASHCTBUS C MOJIOKUTEITHHBIMU U
OTpULIATENILHBIMU YUCHaMu. [[puMeHsTh cBOWCTBa
CIIOKECHHSI U1 YMHOXEHHSI 17151 TpeoOpa3oBaHus CYMM U
[pou3BeIeHUuI

O0pasoBarenbHas miatdopma
«SIKmacey
https://www.vaklass.ru/

OOpa3oBarenbHas
mwratpopmallCHrKu
https://uchi.ru/
OOpa3oBarenbHas mwatdopma
«Poccuiickast 31eKTpoHHAast
ikosiay https://resh.edu.ru/
OO6pazoBarenbHas
mwiathopmal C:Ypok
https://urok.1c.ru/ Onnaiin

miatgopma «SKysmart»
https://skysmart.ru/

Buneoypokn oniaiin
https://videouroki.net/

1 )matpuoTrdeckoe
BOCITUTAHHE:
2)rpaxIaHCKOE U JyXOBHO-
HPaBCTBEHHOE BOCIIMTAHHUE!
3) TPYI0BOE
BOCITUTAHHE:
4)acreTnueckoe
BOCIIMTAHHE:

5) HEHHOCTH
HAYYHOTO TO3HAHUS:

6) husruecKoe BOCIIUTAHME,
(dhopMHUpOBaHHE KYJIBTYPhI
3J0pOBBS U
YMOLIMOHATBEHOTO
OJIaronoIyust:
7)3KOJIOTHYECKOE
BOCIIHTaHHE:

8)amanrarnus K
M3MEHSTFOIIIAMCS YCITIOBUAM
COLIMAJILHOM U IPUPOIHOM

Ccpesl
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IIpencraBinenue
JTAaHHBIX

[IpsimoyromnbHas cucremMa
KOOPAMHAT Ha MJIOCKOCTH.

OOBSACHATE U WIUTIOCTPUPOBATH MMOHATHUC
HpHMoyFOHLHOﬁ CHUCTEMbI KOOPJAWHAT Ha IMJIOCKOCTH,

Omnuaiin miardopma
«Skysmart»

1)maTpuoruueckoe
BOCIIUTaHUE:
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KoopauHaTsl TOUKH Ha MIOCKOCTH,
abcrucca u opauHara. Croia0uarsie
U KPYTOBBIE TUArpaMMBL.
[IpakTiueckas padbora
«IlocTpoeHue nuarpaMm».
Permenne TeKCTOBEIX 3a7ad,
COJICpIKaIHX JaHHBIC,
[pe/ICTaBICHHBIE B TA0IUIAX U HA

MCII0Ib30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJIMHATHOW TJIOCKOCTH TOYKH U (PUTYPBHI 110
3aJaHHBIM KOOpAMHATaM, HAXOAUTh KOOPIHMHATHI
TOYCK.

UnTath cTOI09ATHIE M KPYTOBBIE TUArPaMMBI;
MHTEPIIPETHPOBATh AaHHBIE; CTPOUTH CTOI0TIATHIE
marpaMmsl. Mcmons308aTh HHPOPMAIIHIO,
[IPEACTaBICHHYIO B TAOIMIaX, HA JUarpaMMax JuIs

https://skysmart.ru/

Buneoypokn oniiaiin
https://videouroki.net/

2)rpaskJaHCKOE U JYXOBHO-
HpPaBCTBEHHOE BOCIIHTAHHUE!
4)acreTnueckoe
BOCITUTAHHE!

5) LIEHHOCTH
HAYYHOTO TO3HAHUS:

6) husnuecKoe BOCTINTAHME,
(hopMHpOBaHNE KYITBTYPHI

mrarpammax [PEIICHHS TEKCTOBBIX 3334 M 33434 M3 PealbHON 3I0POBBS U
PKU3HU YMOLMOHATBHOTO
0JIar OOy ust:
7)3KOJIOTHYECKOE
BOCIHTAHHE:
Harmsigaas [IpsiMOYTO JIBHBII Pacno3HaBaTh Ha 4epTEKax, PACYHKAX, onmuchiBaThL  (OOpasoBaTenbHas mwiaThopma |2) IpaXKIAHCKOE U
reomeTpusi. OUrypsl B napajiesienumne/, Kyo, npusma, nupaMuny, NpusMy, HHJIMH]P, KOHYC, Iap, «SIKmacc IyXOBHO-HPaBCTBEHHOE
[POCTPAHCTBE upaMu/a, KOHYC, IIIMHAP, IIap U [M300paaTh MX OT PYKH, MOAeJUPOBAThL u3 Oymaru, |Nttps://www.vaklass.ru/ BOCIIUTAHMNE:
cdepa. N3o6paxenue [UTACTHIINHA, IPOBOJIOKH U Jip. [IpUBOIUTH NMPUMeEPDI 3) TPYZOBOE
[POCTPAHCTBEHHBIX QUTYD. 00BEKTOB OKPYIKAFOIIETO MUPA, HMEIOIIHX (hOPMBI Buneoypoku oniiaiin BOCITMTaHHE:
[Tpumepsl pa3BEpToK Ha3BaHHBIX TEJI. https://videouroki.net/ 4)acreTndeckoe
MHOTOIPaHHUKOB, LIJIHHIPA 1 Vcrmonb30BaTh TEPMHHOJIOTHIO: BEPUINHA, Pedpo, BOCIIHTaHHE:
koHyca. [IpakTruueckas pabora rpaHb, 0CHOBAHHe, BLICOTA, PAJUYC U IHAMET, 5) LEHHOCTH

«Co3anue Moaenen
MPOCTPAHCTBEHHBIX QUTYDY.
[TousiTue 00bEMA; €JUHUIIBI
n3MepeHust 00béma. O0bEM
MPSIMOYTOJIBHOTO
napanenenunena, Kyoa, GopMysst
00BEMa

pa3BépTKa.

M3y4aTth, NCHONB3Ys SKCIIEPUMEHT, HaOII0IeHNe,
M3MEPEHUE, MOJIEINPOBAHKE, B TOM UUCIIE
KOMIIBIOTEPHOE, U ONMMCBHIBATH CBOICTBA HA3BaHHBIX
TEJI, BBISABJIATH CXOACTBA U PA3IHYUA: MEXITY
NUpaMuI0N U IPU3MOM; MEXKAY LWIMHIPOM, KOHYCOM
1 Imapom.

Pacno3HaBaTh pa3BEPTKH MapajureNnenunena, Kyoa,
MPU3MBI, IMPAMUBI, KOHYCa, IMIIMHAPA;
KOHCTPYHPOBATH JJaHHBIE TEJA U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJIEINH.

Co3aaBaTh MOAEJH IPOCTPAHCTBEHHBIX GUryp (13
Oymarw, MpoBOJIOKH, TUIaCTHINHA U Ap.) U3MepATH Ha
MOJeJIsIX: JJIMHBI pEOEp MHOTOTPAaHHUKOB, THAMETP
apa.

BriBoauTH popmyiny 00bEMa IPSIMOYTOILHOTO

mapaJiICJICIMIiCaa.

HAay4YHOTO ITO3HAHUS:
6) husrueckoe BoCIUTAHNE,
(hopMHUpOBaHUE KYJIbTYPHI
30POBBSI U
YMOIMOHAILHOTO
Oyaromorydus:
7)3KOJIOTHYECKOE
BOCITUTAHHE!

38


https://skysmart.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://videouroki.net/

denepanpHas padbouas mporpamma | Maremartuka. 5-9 kinaccel (60a30BbIi ypOBEHbB)

39



denepanpHas pabouas mporpamma | Matemartuka. 5-9 kinaccel (0a30BbIi ypOBEHB)

Brrauciars mo popmynaM: 00bEM NPSIMOYTOJIbHOT0

nmapaJuieJiennmnena, Kyoa; Hcrnojab30BaTh eTHHHIIBI

u3MepeHusi 00bEMa; BEIYHUCISATE 00BEMBI T,

COCTABJEHHBIX U3 Ky00B, MapaJjliiejienuIea0B;
€IIaTh 3aJ1a44 ¢ peaTbHBIMH JAHHBIMHA

IloBTOpEHME, 20 IToBTOpEHNE OCHOBHBLIX MOHATHIA [BHIYHCIAATH 3HAUCHHUSI BBIPAKCHUI, COePKALINX O6pa3zoBarenpHas miatdhopma
00o01eHUE, W MeTOI0B KYPCOB 5 H 6 KjIacCoB, [HATypasbHbIE, LIEJbIE, MOJOXKHUTEIbHbIE U «IKmnace» 1 )maTpuoTHIEecKoe
cucTeMaTH3alus 00001IeHIe M CHCTEMATH3AIUA  [OTPULIATENIbHBIC YHCiIa, OOBIKHOBEHHBIC U MecsaTHuHbIe |https://www.yaklass.ru/ BOCIIHTaHHE:
3HAHUHT pOOH, BBITIOJIHSATE IPEOOPA30BAHNUS YHUCEN U OO0pazoBarenbHas 2)TpaxkIaHCKOe M TyXOBHO-
BBIPAKEHUI. mwratpopmanCHrKu HPaBCTBEHHOE BOCIIUTAHUE!
BbioupaTh c10c06 CpaBHEHUsI YKCel, BRIYKCIeHuA,  |https://uchi.ru/ 3) TPYZIOBOE
NPUMEHSTH cBOlicTBa apudMerHyeckux neicteuid sa|O0pazoBaTenpHas mwiaTGopma [BOCIUTAHUE:
panuoHaNu3auyy BeducacHu. Pemars 3agaum u3  [«Poccuiickast aJeKTpoHHass  |[4)acTeTnueckoe
[peaTbHON JKU3HH, MPUMEHATh MaTeMaTHYeCKHe ikonay https://resh.edu.ru/  [Bocriuranwue:
SHAHMS JUTS peLICHUS 38184 U3 PYTUX MPEAMETOB. O6paszoBarenpHas miathopma [5) [EHHOCTH
PemaTh 32244 pasHLIMHA coco6amMu, cpaBHEBaTh, (1C:Ypok https://urok.1c.ru/  |Hay4HOTO MO3HAHHMS:
BBIOHPATH CIOCOOBI penieHus 3aaaun. OcymecTiaTh |(OHIAMH IaTGopma 6) husrueckoe BOCITUTAHNE,
CaMOKOHTPOJTb BbINIOJIHSIEMBIX 1eiiCTBUI 1 «Skysmart» (bopMHUpOBaHHE KYJIBTYPHI
CaMOTIPOBEPKY Pe3yJabTaTa BIYHCIEHHIT https://skysmart.ru/ 3I0pOBBS U
Buneoypoxu oHsaiin SMOLIMOHAJIBHOIO
https://videouroki.net/ OIIaroNoTy ust:
7)3KOJI0TNYEeCKOe
BOCIIHTaHHE:
8)amarnranus K
M3MEHSIOIIINMCS YCTIOBHAM
COLIMAJIbHOM U IPUPOJIHOM
cpensl:
OBIIEE 170
KOJIMYECTBO
YACOB I1O
T[TPOI'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOTI'O KYPCA «AJI'EBPA»
B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISIETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O 0OOILEr0 0Opa3oBaHMS:
OHa oOecreynBaeT U3y4YeHHE NPYTUX TUCIHUIUIMH, KaK €CTeCTBEHHO -HAy4HOTO, TaK H
TYMaHUTapHOTO IMKJIOB, €€ OCBOEHUE HEOOXOIMMO I POAOKEHUs 00pa30BaHUs U B
NOBCEAHEBHON KW3HU. Pa3zBurHe y 00y4aromMXcsi Hay4HbIX NPEICTAaBICHUNA O
MPOUCXOXKJICHUM M CYIIHOCTU alredpandeckux aOCTpakiuii, crnoco0e OTpaxeHus
MaTeMaTUYECKOW HayKOW SIBJICHUM M TMPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJICIMPOBAaHMSI B HAYYHOM IMO3HAHWU U B MPAKTUKE CHOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOAUMBIX JJIs
ajanTalid B COBpeMEHHOM Iu(dpoBoM oOImiecTBe. M3yueHue anreOpbl oOecrieynmBaeT
pa3BUTHE YMEHHUS HaONIOAaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JNEUCTBUS U BBIBOABI, (GOpMYyIUpOBaTh yTBepxkaAcHUsA. OcBoeHHE Kypca anreOpbl
o0OecrieuynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYyYarolIuXcs: OHM HUCIOJIb3YIOT
JNEAYKTUBHBIE ¥ WHIYKTUBHBIC paCCyKIeHHUs, OOOOIIeHHEe U KOHKPETHU3AIHIO,
abctparupoBanue u ananoruto. O0yueHue anredpe mpeanonaraeT 3HaYUTENbHBIA 00BEM
CaMOCTOSITENIbHOM JE€ATEIbHOCTH O00YYarolMXCs, MO3TOMY CAMOCTOSATEIbHOE pEIIeHHE
3a/1ay SBISIETCS pean3alueit AesiTeIbHOCTHOTO MIPUHITUIIA O0yUEHHUS.

B crpykType mporpammbl yueOHOro Kypca «AmreOpay» st OCHOBHOTO OOIIETro
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COZCPKATEIbHO-METOUYECKrE JIMHUH: «Yucna
U BBIYUCICHUS», «ANTeOpanyeckre BBIPAKECHUS», «YPaBHEHUS U HEPaBEHCTBAY,
«OyHkmum». Kaxnaas u3 3THX COIEPKATEIbHO-METOJNYECKUX JIMHUM Pa3BUBACTCA HA
MPOTSHKEHUU TPEX JIET U3YUECHUS Kypca, B3aUMOJEHCTBYS C APYTMMH €ro JIMHUAMU. B xoze
U3y4YeHHUsT y4eOHOTO Kypca OOy4aromuMCcsl TPUXOIUTCS JIOTUYECKH PaCCyKIaTh,
HCITIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSA3M ¢ 3TUM B Iporpammy yaeO0HOTO
Kypca «AnreOpay» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX paszfielaX MaTEeMaTUYECKOro OOpa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJCHHIO
OOYYarOIIMMHUCSI OCHOB YHHUBEPCAJTILHOTO MAaTEMaTHYECKOTO si3bika. CopepKaTenbHOU U
CTPYKTYpHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Aurebpa»  sBISE€TCA €0
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue JTUHUM «YHCIIa U BBIYUCICHUS CIIYKUT OCHOBOW ISl JaJbHEUILIETO
U3YYCHUSI MAaTEMAaTUKH, CIOCOOCTBYET pAa3BUTHUIO Yy OOYYaIOMUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMUPOBAHUIO YMEHHSI TIOJIb30BAThCS  aNTOPUTMAMH, a TaKKe
MPUOOPETEHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOMMMBIX I TIOBCETHEBHON KU3HHU.
Pa3BuTre MOHATHS O 4YMCIE HA YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs CBSI3aHO C
paIMOHAIBHBIMUA W UPPAMOHATBHBIMHA YUCIaMU, (GOPMHUPOBAHUEM MPEACTABICHUA O
JEUCTBUTEILHOM UYHCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CPEeIHEMY
o01ieMy 00pa3oBaHUIO.
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Conepxkanre IBYyX anreOpandecKux JIMHUA - «AnreOpandecKue BBIPOKEHUS» U
«YpaBHEHHMsI W HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO Yy OOyYarouIuxcs
MaTeMaTHYECKOT0 amnmnapara, He0OX0AUMOTO AJIs PEeIICHHUs 33]a4 MAaTEeMaTUKU, CMEXHBIX
NPEIMETOB W MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOTO OOUIEro
oOpa3oBaHMs y4eOHBI MaTepuan TPYHNIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUI.
AnreOpa JEMOHCTpUPYET 3HAYEHUE MATEMaTUKH KakK S3bIKa JUI IOCTPOEHUS
MaTeMaTUYECKUX MOJIENEH, OMMCaHus MTPOLIECCOB U SIBIICHUN peajbHOro Mupa. B 3amaun
oOyueHus anredpe BXOJAT TaKXKe JalbHellIIee pa3BUTHE AITOPUTMUUECKOTO MBIIIIJICHHS,
HEOOXOJMMOro, B YAaCTHOCTH, HJii OCBOEHUA Kypca HWHGOPMATUKH, W OBJAJCHUE
HaBBIKAMHM  JIEIYKTUBHBIX  paccyxiaeHuil. IlpeoOpa3zoBanue CUMBOJBHBIX (opm
CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHHUS, CTIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHANBbHO-TpaQUUECKOW JIMHUM HAIEJICHO Ha TOJIyYCHHE
OOyYarOINIMMUCS 3HAHUM O (PYHKUMSAX KaK Ba)KHEHIIEH MaTeMaTHU4ecKOW MOJENU s
OMMCAHMS ¥ UCCIEA0BAHUS Pa3HOOOPA3HBIX IPOLIECCOB U SIBJICHUI B PUPOJIE€ U OOLIECTBE.
N3yyenue Marepuana criocOOCTBYET Pa3BUTHIO Y 00YYaIOUIUXCS YMEHHS UCIOJIb30BaTh
pa3IuYHbIEC BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU - CIIOBECHBIE, CAMBOJIMYECKHUE,
rpaduyeckue, BHOCUT BKJIaJ B (OpMUpOBaHUE MPEICTABICHUN O POJIM MAaTEMaTUKH B
Pa3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo ydueObHOMY TuiaHy B 7-9 kiaccax u3ydaeTrcs yuyeOHbIH Kypc «Anredpay,
KOTOPBIM BKJIFOYAET CIEAYIOLIME OCHOBHBIE pa3feibl coaepxaHus: «Yucima w
BBIYHCIICHUS», «AJNreOpandyeckue BBIPAKEHUS», «YpaBHEHHUS U  HEPABEHCTBA,
«DyHKIIUN.

OO111ee 4ncIIo 4acoB, PEKOMEHIOBAHHBIX JUTSl U3YUEHUS yIeOHOTo Kypca «Anredpay,
- 306 yacoB: B 7 kiacce - 102 gaca (3 gaca B Henento), B 8 kiacce - 102 yaca (3 gaca B
Hegneno), B 9 kiacce - 102 yaca (3 gaca B HeIeIiO).

COAEPXAHUE OBYUYEHUA

7 KJIACC
Yuc/ia ¥ BBIYUCICHUSA

JIlpoGu 0OBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0]] OT OJHOU (HOPMBI 3aITUCH APOOEH K
npyroii. IloHsTHE palMOHAIBHOTO YWCHA, 3alliCh, CPABHEHHUE, YIIOPSAIOYMBAHUE
pallMOHANIBHBIX 4ucell. Apudmernueckue IeHCTBUS € PAMOHAIBHBIMU YHUCJIAMHU.
Pemenue 3ama4 3 peasbHON MPAKTUKKA HA YaCTH, HAa IPOOH.

CreneHb ¢ HaTypaJbHBIM MOKA3aTEIIEM: onpeeneHue, npeodpa3oBaHue
BBHIPDOKECHUI HAa OCHOBE OMNPEICICHHS, 3amUCh OONbIMUX uucen. [IporeHTs, 3ammuch
MPOIICHTOB B BHJIE NpoOUM W APoOW B BHJE NPOIEHTOB. TpW OCHOBHBIC 3a7a4yd Ha
MIPOLIEHTHI, PELICHUE 3aa4 U3 PEaIbHON IPAKTHKHU.

[IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JIOKEHUE HAa MHOXKUTEIHU HATypalbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IpONOPLUOHATBHOCTH.
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AuredpanyecKue BbIPpaKeHUA

[lepemeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUSA C IepeMeHHOM. [lomycTumblie
3HAQ4YECHUS IEepeMeHHbIX. lIpencraBineHne 3aBUCUMOCTM MEXKAY BEIMYMHAMHM B BUIE
dopmynbl. Berancnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPAKCHHIA,
TOKJIECTBEHHO paBHbIC BBIPAXCHHs, MpaBUiia MPeoOpa30BaHUA CyMM M IPOU3BEIICHUM,
IpaBuiia paCKpPbITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIaracMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl W MHorowieHbl. CrteneHp MHorowieHa. ClokeHHE, BBIYMTAHHE,
YMHOXEHHE MHOTIO4JIEHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHHUA: KBagpaT CyMMBbI U
KkBaapar pasHocTH. Dopmyna pasHOCTH KBagparoB. Pas3noxxeHune MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHMs, IIpaBuWja MNpeoOpa3OBaHMs  ypaBHEHUS,
PABHOCHWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHHUE C OAHOU EPEMEHHOM, YUCIO KOPHEN JTUHEWHOTO YPABHEHUS,
pelieHne IMHENHBIX ypaBHeHU. COCTaBIEeHNE YpaBHEHUH 110 YCIOBUIO 3a1a4u. Pemenue
TEKCTOBBIX 33724 C IOMOILBI0 YPAaBHEHHM.

JluneiiHoe ypaBHEHHE C ABYMs NEpeMEeHHbIMM U ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH C JIByMs MEpEMEHHbIMU. PerieHue cucteM ypaBHEHH criocoOoM
MOACTAaHOBKH. [ [puMepsI peleHnst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBIO CUCTEM YPABHEHHM.

DOyHKIUU

Koopaunara Touky Ha npssMou. YHCIIOBbIE TPOMEXYTKH. PaccTosiHue Mexay 1ByMs
TOYKaMH KOOPJIUHATHOUN MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucea u opauHaTa TOYKH Ha
KOOpJIMHATHON TuiockocTU. [lpumepsl rpadukoB, 3anaHHbIX QopMynamu. UYUteHue
rpadukoB peanbHbIXx 3aBucuMocTel. [lonarue @ynkuuu. I'paduk Qynkiuu. CBoiicTBa
bynkuumii. Jluneiinas ¢ynkuus, e€ rpaduk. I'padux Qynkmuum y = [x|. I'padmueckoe
pelIeHNe JTUHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJUIACC
Yucia v BBIYUCICHUSA

KBanpaTHblii kopeHs u3 uncia. [lonstue 00 uppanuoHaaibHOM Yucie. JlecsTuuaHbie
NPUOIMKEHUS UPPALIMOHANIBHBIX uncell. CBOMCTBa apu(METHUECKUX KBaAPATHBIX KOPHEH
U WX TpPUMEHEHHE K TPeoOpa3OoBaHUIO YHCIIOBBIX BBIPAKEHUNW U BBIYUCIICHUSM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorctBa. CTaHIapTHAS 3alKMCh YKCIIA.

AnredOpandeckue BbIPaKeHUs
KBanpatHbiii TpéXuiieH, pa3iokeHne KBaApaTHOTO TPEXUIeHa HA MHOKHUTEIH.
Anrebpanueckas qpoos. OCHOBHOE CBOWCTBO anreOpamueckoi apoou. CroxkeHue,
BBIYUTAHUE, YMHOXKEHHE, JISICHUE alre0pandeckux apodeii. ParoHanbHbIe BRIpaXEeHUS
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U UX TIpeoOpazoBaHue.

YpaBHeHHS U HEPaABeHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEH KBaJpaTHOro ypaBHEHHUsS. Teopema
Buera. Pemenne ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM M KBaApaTtHbIM. [Ipocreimme
JIPpOOHO-pallMOHAIbHBIE YPABHEHUS.

['padmyeckass mHTEpHpeTalvs ypaBHEHUW C JABYMS IEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. [[puMephI pelieHus CHCTEM HETUHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alreOpandeckum crocodom.

UucnoBble HEpaBEHCTBA M WX CBOMCTBAa. HepaBEHCTBO C OAHOM NEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OOHOM NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkuuu. OONacTe ONpEAENICHUS W MHOXKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObI 3aanus QyHKIIHIA.

I' padux bynkuuu. Yrenue coiictB PyHkimu no e€ rpaduky. [Ipumepst rpadukos
(bYHKIM, OTpa)arouX peaabHbIe MPOIECCHI.

@OyHKINMH, OTIMCHIBAIOINE MPSMYIO M 00OpPAaTHYIO IPOMOPIIMOHATFHBIE 3aBUCIMOCTH,
ux rpaduxn. Oynkuuu y = x%, Y = X3, y =fx, y=|x|. [paduueckoe pemenre ypaBHEHU 1
CHUCTEM YpaBHEHUU.

9 KJIACC
YucJa 1 BBIYUCIEHUS

PanmonanpHble 4YmMClIa, HppalMOHAIbHBIC 4YHCIIA, KOHEYHbIE U OCCKOHCUYHBIC
JeCATHYHBIC TPoOHU. MHOXECTBO JAEHCTBUTEIBHBIX YHCEN, NCHUCTBUTEIbHBIC YHCIA KaK
OCCKOHEUHBIE JCCATHYHBIE ApoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXTY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHON MPSMOU.

CpaBHeHHE JEUCTBUTEIBHBIX YHUCE, apuMeTHICCKUEC ICHCTBUS
C JICUCTBUTEIbHBIMU YHCIAMU.

Pazmepsl 00BEKTOB OKPYKAIOIIET0 MUPA, JUTUTEIILHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUDE.

[TpubnmxénHoe 3HaYCHNE BEIMYNHBI, TOYHOCTh TPpUOIMKeHus1. OKpyTriIeHUE Ynced.
[IpyuknKka U OLEHKA PE3yJIbTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepel pemieHuss ypaBHEHUMM TPETbeM W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUM. PemieHue TEKCTOBBIX —3anad
anreOpanvdeckKuM METO/IOM.
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YpaBHEHHUE C ABYMS IEPEMEHHBIMHU U ero rpaduk. Pemenue cuctem IByX TMHEHHBIX
YPaBHEHUHM C IBYyMS IIEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUH, OJTHO
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U3 KOTOPBIX JIMHEHHOE, a JApyroe - BTOpoW cTerneHu. ['paduyeckas HHTEprpeTamus
CHUCTCMBI ypaBHeHI/Iﬁ C ABYyM:A IICPCMCHHBIMMU.
Peliennie TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Penrenue nuHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM. Perienne cucrteM JIMHEUHBIX
HEpPaBEHCTB ¢ oAHOM mepemeHHod. KBampatHeie HepaBeHcTBa. ['padudeckas
WHTEPHpPETAILIAS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIUU

KBanpatuunas gynkuus, e€ rpaduk u coiictsa. [Tapadona, KoopIMHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'paduxn QyHkumii: y = fox, y = fox + b, y =fo, y = x°,y =jix, ¥ = |X|, ¥ BX cCBOMCTBa.

YucJioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHATHE 4YKMCIOBOW  MOCIEIOBATEIBHOCTH. 3aJaHHE  IOCIJIEIOBATEIBHOCTH
peKkyppeHTHOM hopMyIioi u popMysioit N-2o uieHa.

Apudpmernueckass u reomerpuyeckas nporpeccur. @Dopmysbl  N-TO  4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCUii, CyMMbI IIEPBBIX N YJICHOB.

N300paxeHne 4JIeHOB apu(PMETHUECKON U F€OMETPUUYECKON MPOTPEecCUil TOUKaMu
HAa KOOPAMHATHOM IUIOCKOCTU. JIMHEWHBIM W HKCHOHEHUHUANbHBIA poOCT. CIOXKHbBIE
ITPOLIEHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yIbTaThl OCBOEHHUSI TPOTPAMMbl y4€OHOI0 Kypca K KOHILY 00y4YeHUs
B 7 KJjacce:

Yucuaa 1 BIYMCICHUSA

BoInonHATh, coueras yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(METHUECKUE JEHCTBHS C
palMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHus1 YUCIOBBIX BBIPAXKEHUN, TPUMEHSATH Pa3HOO0pa3HbIE CIIOCOOBI U
npUEMBI BBIUMCIICHUS! 3HAUEHUM JAPOOHBIX BBIPAKEHUMN, COAEpPKAUIUX OOBIKHOBEHHBIE U
JECATUYHBIE POOH.

[lepexoauTs OT oAHOW (OpMBI 3amUCH YHUCEN K JApyrodl (mpeoOpa3oBbIBAThH
JECATUYHYIO TpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrJsTh yncna.

BBINONMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BbIUMCICHHWN, OLIEHKY 3HAYeHUU
YUCJIOBBIX BBIPAKECHUN. BBINONHATE AEUCTBHS €O CTENEHSMU C HaTypaJbHBIMU
[OKa3aTEJSAMHU.

[TpyMeHsTh NPU3HAKY IETUMOCTH, PA3JI0KEHUE Ha MHOXKHUTEIN HATypaJIbHbIX YUCEIL.
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Pemath npakTHKO-OpUEHTUPOBAHHBIC 33]a4H, CBSI3aHHBIC C OTHOIIICHUEM BEIINYHH,
IIPOIOPITUOHAILHOCTEIO  BEJIMYMH, IPOLCHTAMH, HHTEPIPETUPOBATh  PE3yJIbTaThl
pelIeHus 3a/1ad ¢ YIETOM OrpaHHYCHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpHUBAaEMBbIX
0OBEKTOB.

AJaredpanyeckue BbIpaKeHHUs

Hcnonp3oBath anreOpanueckylo TEPMUHOJIOTUIO U CUMBOJHKY, IPUMEHATH €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxoguth 3HaueHuss OYKBEHHBIX BBIDQKECHHW TIPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BremonHsATe mpeoOpa3oBaHMs IENOTO BBIPAKEHHS B MHOTOWICH TNPUBEICHHEM
MOTIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BEIIONMHATE YMHOKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOWIECHAa HA MHOTOYJIEH,
NPUMEHATH (POPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PA3I0KEHHE MHOTOUJICHOB HA MHOXHUTENN C MTOMOIIBIO0 BEIHECEHUS
3a CKOOKH OOIIEr0o MHOXXHTENS, TPYNIHPOBKUA CllaraeéMbIX, HpPUMEHEHUs Qopmym
COKpAILLIEHHOI'O YMHOKECHUS.

[TpumensTe mpeoOpa3oBaHUsl MHOTOUYWICHOB JUISl PEIICHHS PA3IUYHBIX 33134y U3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMH TOKa3aTeNsAMUA  JUIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

PemaTe HElHBIE YpAaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSIS IPaBUJIa IIEpexoaa
OT UCXOJIHOTO YPABHEHUS K PABHOCUJIIBHOMY eMY. [IpoBepsATh, SBISETCS JIU YUCIIO KOPHEM
YPaBHEHHUS.

[IpumensaTe rpaduueckue METONbI MPU PEHICHUH JUHEHHBIX ypaBHEHUN M HX
CUCTEM.

[ToxOupaTs puUMEpPHI Map YUCEN, SBISTIONTUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMSI IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpPaBHEHHUS C ABYMS
NePEMEHHBIMH, MOJIB3YCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHHS YPaBHECHUS.

PemaTte cuctemsl I1ByX JIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCJIE
rpadudecku.

CocTaBisTh U pelliaTh JUHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEWMHBIX YPABHEHUM 110
YCJIOBHIO 3a1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4U MTOJTyYEHHBIN
pe3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJbl, 3alHCHIBATh YHCIOBBIC IPOMEXKYTKH Ha
areOpanvdeckoM s3bIKeE.

OtMeyath B KOOPAMHATHOMN TIOCKOCTH TOYKH I10 33/IaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKuMA. CTpouTh rpaduk QyHKIUU ¥ = |x|.
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OmnuceiBaTh ¢ NOMOIIbIO (DYHKUIMH M3BECTHBIE 3aBUCUMOCTU MEXKIY BEIMYMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSHHE, ILIEHA, KOJNYECTBO, CTOMMOCTbH, MPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatey rpaduueckuit crnoco® TmMpeAcTaBleHUS U aHaiIW3a WH(popMalmu,
U3BJIEKaTh M WMHTEPIPETUPOBATh MH(OpMALMIO U3 IpaHUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEH.

[IpenMeTHbIE pe3yJIbTaThl OCBOEHHUS ITPOTrpaMMbl Y4eOHOTO Kypca K KOHITY OOydeHUS
B 8 Ki1acce:

Yucsaa v BIYMCJICHUSA

Hcnonb30BaTh HayajabHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX YUCEI
JUISL CpPAaBHEHHS, OKPYTJIEHWS W BBIYHMCICHUN, W300pakaThb JCHCTBUTEIbHBIC 4YHUCIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsaTh TOHSATHE apUPMETHIECKOT0 KBAPATHOTO KOPHS, HAXOUTh KBaJpaTHbIC
KOpPHHU, HCHOJIb3ysl MPU HEOOXOAUMOCTH KaJbKYJISTOP, BBIMOJHITH MPeoOpa3zoBaHUs
BBIPAKCHUH, COJCPKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEW.

Hcrnonb3oBaTh 3amucu OOJBIIUX U MAJIBIX YHCEJI C TTOMOIIBIO JECATUYHBIX APO0Oei 1
crernenen yncina 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[TpyMeHsTh OHATHE CTENIEHU C LIEJIBIM [TOKAa3aTesIeM, BBIMOIHIATh PeoOpa3oBaHus
BBIPKEHUI, COIEPKAIINX CTEIEHU C LEIbIM [TOKa3aTEeJIEM.

BBINONHATE TOXXIECTBEHHbIE MMPEOOPAa30BAHUS PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOYJICHAMH U ajare0panyecKuMu ApoOsSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIIH.

[TpumensTe npeoOpa3oBaHUs BBIPAXKEHUM A pEIICHUs pa3jIUYHbIX 3343y U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemware nuHeENHBIE, KBaJgpaTHbIE YPaBHEHUS M pPAaLUOHAIBHBIC YpPaBHEHWS,
CBOISILIMECS K HUM, CHCTEMBI IByX YPABHEHU C IByMsI IEPEMEHHBIMH.

IIpoBOANUTE NPOCTEUIINE UCCIIENOBAHUS YPABHEHUNM U CUCTEM YPAaBHEHUH, B TOM
qyclie C NpPUMEHEHUEM rpaduyueckux mpencTaBieHUil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHUE WIM CUCTEMA YPABHEHUMN PEILICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTh OT cOBeCHOW (HOPMYITUPOBKH 3a7a9u K €€ anredpandeckoil MoIeu ¢
IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUH, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y IIOJIyYEHHBIN PE3YIbTar.

[IprMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB [UIl CPABHEHMs, OLICHKH, pEIIaTh
JVHEWHbIE HEPAaBEHCTBA C OJIHOM MEPEMEHHOM M HX CHUCTEMBI, AaBaTh IpapUUECKyro
WJUTFOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU
I[Touumars Y UCIOJIB30BaTh (DYHKIIMOHATIBHBIC MIOHATHS U S3BIK (TEPMUHEI,
CHUMBOJINUECKHE 0003HAYEHUS ), ONPEACIIATh 3HaUCHHE (PYHKIIMH 0 3HAYECHUIO

aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.
Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=py=x%y=xy=VX y = x|, onuceIBaTh CBOMCTBA YMCIOBOM (YHKIUH IO €&

rpadukKy.

[IpenMeTHbIE pe3yIbTaThl OCBOCHUS POrPAMMBbI Y4E€OHOTO Kypca K KOHITY 00yUYeHUsI
B 9 Ki1acce:

YucJa 1 BbIYUCIEHUS
CpaBHUBATH M YHOPSIAOUYMBATH PAIMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCIA.
BreimonHaTe apudMeTHUecKue MEUCTBUS C pallMOHAJIBHBIMH YHCIIAMH, COYeTas
YCTHBIE U TUCbMEHHBIEC MIPUEMBI, BBITIOJIHITh BBIYMCICHUS C UPPALMOHAIbHBIMU YUCIIAMU.
HaxoguThs 3HaY€HMs CTENEHEW C LEIBIMHU IOKA3aTEIISIMAU M KOPHEW, BBIYHUCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.
OKpyraarh  JEUCTBUTENBHBIC  YWCJA, BBINOJHATh NPUKUJKY  pe3yJbTara
BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemars JMHEMHBIE W KBAaJApaTHBIC YPaBHEHMs, YPAaBHEHUs, CBOIAIIMECS K HUM,
npocTerime ApoOHO-palMOHATIEHBIE YPABHEHHUS.

Pemats cucrteMsl IByX JIMHEHWHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JTUHECUHBIM.

Pemare TekcTOBBIE 3aaul alreOpandecKuM CIOCOOOM C MOMOUIbIO COCTAaBJICHHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBOANTE MPOCTEMIINE UCCIAEAOBAHUS YPABHEHUM M CUCTEM YPaBHEHHUH, B TOM
4Huclie C NPUMEHEHUEM TrpaduuecKux MpeacTaBieHui (ycTaHaBIMBaTb, HMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYee).

Pemarp nuHeiHbIe HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXxaTh pEIICHHE
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Pematb cUCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh pEIICHHWE CUCTEMbl HEPABEHCTB Ha YHCIOBOMN
MPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3aa4.

DyHKIMHA

Pacnio3naBaTh  (pyHKIMM M3y4eHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacnosoXeHne Ha KOOPAUHATHOM m1ockocTu rpadukoB GyHkuil Buaa: y = Jlx, y = JIx +
by=~Vv=%2+hbx +c y=2xy=VX y=[X| B3aBUCUMOCTH OT 3HAYEHHIi

K03 (UIIUEHTOB, OMMUCHIBATh CBOMCTBA (DYHKIIUH.
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Ctpouts M wu300pakaTh CXEMAaTUYECKHM TpaduKh KBAAPATHYHBIX (DYHKIUH,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O UX TpaduKaM.

Pacno3naBath KBajgpaTuyHyro (yHKUIHIO 10 QopMmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCIEI0BATEILHOCTH M IIPOrPecCUH

Pacno3naBaTh apuMeTHyecKyr0 U TEOMETPUUYECKYI0 MPOTPECCHU TPU Pa3HBIX
crioco0ax 3aJjaHus.

BEBINOMHATE BEIYHMCIEHUS C MCIOB30BaHUEM (DOpPMYIT n-ro ujaeHa apupMeTuyecKoi
Y TE€OMETPUYECKOM MTPOrpeccuii, CyMMBI NIEPBBIX N YWIECHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOM IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCJIOBBIMU IIOCJIEN0BATEIBHOCTSMU, B TOM YHCIIE
3aJlayy U3 peabHOW KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).
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HaumenoBanue paznenal Kou-Bo OcHoOBHBbIE BUIBI IeSITEILHOCTH 00y4a0INXCs Mudposbie 06pa3oBaTebHbIE
OcHoBHOe coJep:KaHHe
(Tembl) Kypca 4acoB pecypchbl
Urcina 1 BEIYUCICHUS. 25 [lonsATHE paroOHAIHLHOTO YHCIIA. OObpa3oBarenbHas mwiaTGopma

ParimoHanbHbBIC YMCTIa

ApudMeTHUSCKUE CHCTBUS C
[paloHaIbHBIMU YKciiaMu. CpaBHEHHE,

YIIOPAAOYUBAHUEC palluUOHAIBHBIX YHUCEJI.

CTerneHb C HaTypajJbHBIM MOKA3aTEIeM.
PelieHre OCHOBHBIX 3314 Ha poowu,
[IPOIICHTHI U3 PEATbHOM MPAKTUKH.
[Ipu3HaKH DETMMOCTH, Pa3JIOKCHUS Ha
MHOKUTEIH HATYPaJbHBIX YHCEIL.
Peanbuble 3aBucuMocTH. [Ipsmas u
0OpaTHas POMOPIIMOHATBEHOCTH

CrcTeMaTH3UpOBaTh U 000TanaTh 3HaHUA 00 OOBIKHOBCHHBIX H
IECATUYHBIX TPOOSIX.

CpaBHMBATH ¥ YIIOPSI0YMBATE APOOH, IPe0oOPa30BhIBAs IPU
HEOOXOMMOCTH JIECATUUHBIE JPOOH B OOBIKHOBEHHBIE,
0OBIKHOBCHHBIC B JCCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO
NECATUYIHYIO IPOOb.

[IprMeHATh pa3HOOOPA3HBIC CIIOCOOBI U MPUEMBI BEIYHUCICHHS
3HAaYCHUH TPOOHBIX BRIPAKEHHUN, COACPKAIINX OOBIKHOBEHHBIC H
eCATUIHBIC APOOH: 3aMEHATH PH HEOOXOAUMOCTH NECITHIHYIO
MpoOb OOBIKHOBEHHO U OOBIKHOBCHHYIO IECSITUIHOM,
MIPUBOANUTH BEIpAXKCHHE K popme, Hanboee yaoOHOH s
BEIYMCIICHUI, TIPe0OPa30BBIBATH APOOHEIC BEIPAKECHHUS HA
YMHOXKEHUE U JICJICHUE IECITHIHBIX APOOLH K JEHCTBUAM C
LIEJILIMM YHCIIAMU.

[IpUBOAKUTE YHCIIOBBIC i OYKBEHHBIC IIPUMEPHI CTETICHH C
HATYpaJIbHBIM TOKa3aTeNieM, OObICHSSI 3HAUSHUSI OCHOBaHUS
CTENEeHU U IMOKA3aTesl CTENEHN, HaX0UTh 3HAUEHHUS CTEIICHEH
Bua a" (@ - 1000e palroHaIBHOE YUCII0, N - HATYPAIbHOE
YHUCIIO).

TToHUMATH CMBICI 3aIIMCH OOIBIINX YUCEI C IIOMOIIBIO
ECSTUYHBIX Ipo0eii U creneHel uncna 10, mpuMeHsTh UX B
[pEANTEHBIX CUTYaIHSIX.

[IprMeHATh IPU3HAKH ACITUMOCTH, Pa3JIOKCHUS Ha MHOXKHUTEIH
HATYPaJbHBIX YHCEL.

Pemiath 3a1a4u Ha YaCTH, MPOIICHTHI, IPOTOPIIKH, Ha
HaXO0XKJeHHUE APoOH (IPOLIEHTA) OT BEJIMYMHBI U BETUYNHBI TI0 €€
poOu (TIPOIIEHTY), TPoOH (MPOIIEHTA), KOTOPBIA COCTABIIAET
0JlHA BEIMYMHA OT APYroi.

[IpuBOANTE, pa30UPaTh, OLCHUBATEL PA3IHMYHbBIC PEIICHHSI, 3AITHCH
[pelIeHnit TEKCTOBBIX 3a/1a4.

Pacrio3HaBaTh v OOBIICHATH, OMUPASICh HA OIPEACICHHUS, IIPSIMO
MIPONOPIIMOHATIBHEIC U 00PATHO MPOMOPIUOHATBHBIC
3aBHCUMOCTH MEX]y BEIHYMHAMU; TIPUBOUTH MPUMEPHI STHX
3aBHCUMOCTEH U3 PEeaibHOTO MUPA, U3 IPYTUX YUCOHBIX

[IpeIMETOB.

«IKmnacc» https://www.vaklass.ru/
O0pazoBarenpHas mwarhopma
UCHiI.RU https://uchi.rU/
O0pazoBarenpHas mwarhopma
«Poccuiickas 3JIeKTpOHHAasI IKOJIa»
https://resh.edu.ru/

O0pa3oBarenbHas mwaTgopma
1C:¥Ypox https://urok. 1c.ru/
Omnnaitd miatgopma
«Skysmart» https://skvsmart.ru/
Buneoypoku oHnaitn
https://videouroki.net/
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Pemate NpakTHKO-OPHEHTUPOBAHHBIE 3aJjaul Ha ApOOH,
[IPOLICHTEI, IPSIMYIO U 0OPaTHYIO MPONOPLUHUOHAIBHOCTH,
ponopuuu

AnreOpanueckue 27 bykBeHHble BoIpakeHusl. [lepemennbie.  [OBnaaeTh anredpanyeckoil TEpPMUHOIOTHEH M CUMBOJIMKOH, OOpazoBarenpHas mwarhopma
BBIPaYKCHUS JlonycTuMbIe 3HAUSHHUS TIEPEMEHHBIX. MIPUMEHSTH €€ B IIpoliecce OCBOCHHUS YIeOHOT0 MaTepHasa. «SIKmacey https://www.yaklass.ru/
DOopMyITBL HaxonnTs 3HaUeHUS OYKBEHHBIX BBIPAXCHUH MPH 3a1aHHBIX OObpa3oBarenbHas mwiaTgopma
[TpeoOpa3oBaHre OYKBEHHBIX 3HAYCHHSAX OYKB; BBIMOJHSITH BBIYUCICHHUS 110 (HOpMyaMm. UCHi.RU https://uchi.ru/
BEIpAKEHUI, PACKPHITHE CKOOOK 1 BrINOIHATE TPeoOpa30BaHMs IENIOTO BEIpakeHHs B MHOorowieH |OOpa3oBaTtensHas miatdopma
[IpUBEICHNE TOJOOHBIX CIIaraeMbIX. MIPUBEICHUEM ITOJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK. «Poccuiickas 37IeKTPOHHAS [IIKOJIA
CBOIICTBA CTEIICHHU C HATYPAJIbHBIM BBINOIHATS YMHOKCHUE OJTHOYWICHA HA MHOTOYJICH U https://resh.edu.ru/
rokazaTteneM. MHOTOWICHSBI. MHOTOWIEHa Ha MHOTOWIEH, IPUMEHSTH (JOPMYJIBI KBagpaTa O6pazoBarensHas mwathopma
CroxeHne, BEIYUTaHWE, YMHOXKECHHUE CYMMBI U KBaJipaTa pa3HOCTH. 1C:Ypok https://urok. 1c.ru/
MHOTOWIEHOB. @OpMYJIBI COKpAIEHHOTO [OCYIIECTBISATH Pa3lioKeHHE MHOTOWICHOB Ha MHOXKUTENHM TyTéM |OHaiiH riatrdopma
YMHOKEHHSL. BBIHECEHHSI 32 CKOOKU 00LIET0 MHOYKHTEIIS, IPUMEHEHHUS «Skysmart» https://skysmart.ru/
Pa3yi0xeHre MHOTOYJICHOB Ha (bopMyIIBI pa3HOCTH KBaJPaTOB, GOPMYI COKPAIIEHHOTO Buneoypoku oHaiH
MHOKUTEIH YMHOEHHUSL. https://videouroki.net/
[TpumeHsaTh NpeoOpa3zoBaHKe MHOTOUJICHOB ISl PELICHUS
Pa3IMYHBIX 33/1a9 U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3
[peaTbHON TPAKTHKH.
3HAKOMUTBCS C UICTOPHUEH Pa3BUTHSI MATEMATHKH
YpaBHEHMS U 20 'YpaBHeHHe, IpaBwiIa IpeodpazoBanus  [Pemrats InHeHHOE ypaBHEHHE C OAHOM MEepPEeMEHHOM, IpUMEHS

HepaBeHCTBa

YPaBHEHUs, PABHOCUJIBHOCTb YPABHEHUM.

JInHeliHOe ypaBHEHUE C OJHOU
[IepeMEHHOH, pelIeHne TMHEWHBIX
ypaBHEHUH. PereHne 3a1a4 ¢ moMomipro
ypaBHEHHI.

JIuneitHoe ypaBHEHUE C IBYMS
repeMeHHbIMH | ero rpaduk. Cucrema
IBYX JIMHEWHBIX YPAaBHEHUH C IByMs
[epeMEHHBIMH

[IpaBUJIa IIEPEX0/1a OT UCXOJAHOIO YPaBHEHUS K PABHOCUIBHOMY
eMy Oosee mpocToro Buaa. IIpoBepsTs, sBIETCS M KOHKPETHOE
YHCII0 KOpHEM ypaBHeHHs. [lon0upaTs mpuMeps! map duced,
SIBIITFOLIMXCS PEILICHUEM JINHEIHOTO YpaBHEHHS C IBYMs
[epEMEHHBIMH.

CTponTh B KOOPAWHATHOHN IJIOCKOCTH IpaMK JIMHEHHOTO
YpaBHEHHS C JIBYMsI IEpEMEHHBIMH; TTOJIB3YSCh IPapUKOM,
[IPUBOJUTH IIPUMEPBI PELLIEHUS YPABHCHUSL.

HaxonuTh penieHyre CuCTEMBI BYX JIMHEHHBIX YPaBHEHUH C
IByMsI [IEPEMEHHBIMU.

CoCTaBJIATh U pelaTh ypaBHEHHE WM CHCTEMY YPaBHEHHUH 110
YCIIOBUIO 3a[la4l, UHTEPIIPETUPOBATh B COOTBETCTBUHU C

KOHTEKCTOM 3aJlay¥l MIOJIyYeHHBIH pe3yIbTaT

O0pazoBarenbHas matdopma
«STKmace» https://www.yaklass.ru/
O6pa3oBarenbHas mwaTGopma
UCHi.RU https://uchi.ru/
O0pa3oBarenbHas waTgopma
«Poccuiickas SJIeKTpOHHAS ILIKOJIa
https://resh.edu.ru/

O6pazoBarenbHas mwarhopma
1C:Vpoxk https://urok. 1c.ru/
Omnnaiie miardopma
«Skysmart» https://skysmart.ru/
Buneoypoku oHnaiiH

https://videouroki.net/
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Koopaunats! u rpaduku. 24 KoopaunaTta TOUKM Ha IPSIMOU. 300paxaTh Ha KOOPJUHATHOW MPSIMOH TOUYKH,

DyHKIIIN UncnoBeie MpOMEXyTKH. PaccTostHre COOTBETCTBYIOIINE 3aJJAHHBIM KOOPAWHATAM, JTydH, OTPE3KH, OGpazoBarenpHas miaTgopma
MeX Iy ABYyMs TOYKaMU KOOPAMHATHON  |MHTEPBAJIbI; 3alIUCHIBATL MX HA AIre0pandecKoM S3bIKE. «IKnacey https://www.yaklass.ru/
mpsmoii. IIpssmoyroneHast cucrema OTMeuaTh B KOOPANHATHOM IIOCKOCTH TOYKH IO 33aHHBIM OGpazoBarenpHas mIaTGopma
KOOpAMHAT Ha TIOCKOCTH. [IpuMepsr KOOpAWHATAM; CTPOUTH IPadUKK HECIOKHBIX 3aBUCUMOCTEH, UCHI.RU https://uchi.ru/
rpaduKoB, 3a1aHHBIX GopMyIamMu. 3aJ]aHHBIX (OPMYJIaMH, B TOM YHCIIE C TIOMOIIBIO IU(PPOBBIX OGpazoBarenbHas mIaTGopma
UreHne rpaduKoB peatbHbIX naGopaTopwii. «Pocculickas 31eKTpOHHAs! KO
3aBHCUMOCTEHL. [IpUMeHSTh, H3y4aTh IPEUMYLIECTBA, HHTEPIPETUPOBATH https://resh.edu.ru/
[onsitue pynkumn. I'paduk pyskumu.  |[rpaduyeckuii cnocod NpeAcTaBiICHUs U aHAIN3a OOpazoBarenbHas wiargopma 4
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CBolicTBa QyHKIHH.

JTnnetinas gynkmus. [Toctpoerne
rpaduka muHelHoM ¢pynkunu. ['paduk
(dbyHKIHN

Van

pa3HOOOpa3HOi KU3HEHHOW MH(OPMALIH.

OcBanBaTh NOHATHE (GYHKINH, OBIAICBATh PYHKIHOHAIBHON
TEPMHUHOJIOTHEN.

Pacmo3naBaTh uHEHHY0 QyHKmo Y = kX + b, onmceiBats ¢é
CBOMCTBA B 3aBHCUMOCTH OT 3HAYEHHH KO3()PHITHEHTOB K 1 b.
Ctpouts rpaduku JIuHEHHON QYHKIMH, QYHKIAKN Y = | X |.
Vcnonp30BaTh MHGPOBEIE PECYPCHI IS IIOCTPOCHUS rpaduKoB
(YHKIMI 1 U3yYESHUS UX CBOMCTB.

[TpuBOAUTE MPUMEPHI JINHEHHBIX 3aBUCUMOCTEH B peabHBIX
rmpoueccax 1 ABJICHUAX

1C:¥pok https://urok. 1c.ru/
Omnnaita mwiatdopma «Skysmarty
https://skysmart.ru/ Buneoypoku

omaita https://videouroki.net/

[loBTOpEHUE U 6 IIoBTOpEHUE OCHOBHBIX MOHATUI U BrIOuparth, MPUMEHSThH OLIEHUBATH CIOCOOBI CPABHEHUS YHCEI,
0000IIeHNE METOJIOB Kypca 7 Kilacca, 0000IIeHue BBEIUHCIICHUH, TPeo0pa30BaHU BBIPAXKEHHUH, PEIICHUS O0pazoBarenbHas wiatdopma
3HAHHI ypaBHEHHIA. «SIKmace» https://www.yaklass.ru/
OCyIIeCTBIATH CAMOKOHTPOJIb BEIOJIHIEMBIX NEHCTBUH U OG6pasoBarenbHas miarhopma
CaMOMPOBEPKY Pe3yabTaTa BBIYUCICHHN, TPE0Opa30BaHui, UCHiI.RU https://uchi.ru/
MOCTPOCHHH. OG6pasoBarenbHas miarhopma
Pemare 3a1a4u U3 peanbHOH )KU3HU, IPUMCHSTD «Poccuiickas SJIeKTpOHHAS ILIKOJIa
MaTeMaTHYCCKUE 3HAHUS JJIS PEIICHHS 3a/1a4 U3 IPYTHX https://resh.edu.ru/
MpeIMETOB. OO6pa3oBarenbHas mwaThopma
Pemiath TEKCTOBBIC 3a/1a4l, CPABHUBATH, BEIOUPATH CIIOCOOBI 1C:¥pok https://urok. 1c.ru/
peLLIeHus 3a1a4uH OmJaiiH athopma
«Skysmart» https://skysmart.ru/
Buneoypoku oHnaiiH
https://videouroki.net/
OBUIEE KOJIMYECTBO 102
YACOB I10
[TPOI'PAMME
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8 KJIACC
HaunmeHnoBanue Kou-8o OcHOBHbIE BUBI 1eSITEILHOCTH 00y4al0IINXCS Peaaun3zanusa 3agau
pa3aena (TeMbl) 4aCOB OcHoOBHOe cofiep:kaHune Hudpossbie paboyeii mporpaMmel
Kypca oOpa3oBaTesIbHbIE pecypchl BOCHUTAHUS
Uucna u 15  |[KBagpaTHBII KOpPEHb H3 YHUCIA. OOpazoBarenbHas 1)marpuoTHdeckoe
BEIYHCIICHUSL. [lonsatne 006 wuppanuoHarsHOM/@OPMYJIHPOBATH ONpe/ieeHHe KBaapaTHOro KopHs  (OGpa3oBarenbHas miathopMa BOCHHTaHUE:
KBaznparHble KOpHH qHcIe. Jecsatudnbple U3 4ncia, apupMETHIECKOTO KBaJAPATHOTO KOPHSI. UCHi.RU https://uchi.ru/ 2)TpakIaHCKOE U JTyXOBHO
NpHOMIDKEHHS — MppanroHaIbHBIX|[[IpuMeHsATH ONepalyio H3BJICUCHHUS KBaIPATHOTO O0pa3zoBarenbHas mwiaThopMa -HPaBCTBEHHOES
YHCe. KOpHSI U3 YUCIIa, HCMOJIb3Ysl IPH HEOOX0AUMOCTH «Poccuiickas JIeKTpOHHAS  [BOCIIMTAHUE:
JlelicTBUTENbHBIC qucia.  (KAJbKYJATOp. OUeHUBATH KBAIPATHBIC KOPHH konay https://resh.edu.ru/  |3) TPYyIOBOE
CpaBHeHUE JICHCTBUTENBHBIX  [EJIBIMH YHCIIAMH M JIECITHIHBIME JIPOOSIMH. O6pazoBarenpHas miathopMa [BOCIHUTAHHE:
YHCEIT. CpaBHUBATH U YNOPSA/10YMBATh PAllMOHAJIbHBIC 1 1C:Vpok https://urok. 1c.ru/  |4)scrernueckoe
VpaBHeHue BUA X2 = q. MppAIHOHATBHBIC YHCTIA, 3aMIHCAHHbIC C TOMOIIBIO Omutaiin BOCIIMTAHHE:
CaoiicTBaapu(pMeTHICCKUX KBaIPATHBIX KOPHEH. Buneoypoku OHJIaHH  [5)IIEHHOCTH HAyYHOTO
KBaJ[PaTHBIX KopHeil. [MccliedoBaTh ypaBHEHHE X? = g, HAXOJUTH TOUHBIe U |https://videouroki.net/ [MO3HAHMS:
[peoOpazoBanue YHCIIOBBIX  |[MpuOIMkEHHBIC KOPHU TipH a > 0.
BBIPAKCHUI, comepxkamux  (McciienoBaTh CBOMCTBA KBAJIPATHBIX KOPHEH, POBOIS
KBaJIpaTHbIC KOPHU YHCIIOBBIE SKCIIEPHUMEHTHI C HCIIOJIb30BaHHEM
KaJIbKyJsiTOpa (KoMIbtoTepa). Jloka3biBaTh CBOiCTBA
apuMeTHYECKMX KBaJAPATHBIX KOPHEH; IPUMEHSTh HX
1S IpeoOpa3oBaHus BEIpaKeHU . BINOIHATH
npeodpa3zoBaHMsl BEIPAXKEHUN, COAEPKAIINX
KBaJpaTHBIC KOPHU. BrIpaxkaTs nepeMeHHbIe U3
reOMETPUYCCKUX B (PU3HUECKUX POPMYIL.
BbIYHCISTH 3HAYEHHS] BRIPAXKEHHH, COEPIKAIIIX
KBaIpaTHBIC KOPHH, MCIIONB3YS MIPU HEOOXOIMMOCTH
KATBKYJISATOP.
Hcnoib30BaTh B XOJI€ PEHICHHS 3a71a4 SJIEMEHTAPHBIC
[peICTaBICHHS, CBI3aHHbBIE C PHOIIKEHHBIMA
3HAYCHUSAMH BEJIMYMH. SHAKOMUTbBCS ¢ HCTOPHEN
A3BUTHS MaTEMATHKH
Yucna U 7 CreneHp ¢ LeIbIM IOKa3aTeleM.[@opMyJHPOBATH ONpe/ie/ieHHe CTENCHH C [IETbIM 3) TPYI0BOE
BBIYHCIICHUS. CTaHmapTHAs 3aIKUCh YUCTIA. oKa3areieM. BOCIIMTaHHE:
CTereHb ¢ LeIbIM Pa3mepsl 00bexToB  |[IpeacTaBasaTh 3anUch OONMBIINX M MaTBIX uncen B (OGpasoBarenbHas 4)acTeTnaeckoe
okasaresneM OKPYKaroLIero MHpa (o1 |cranmapTHOM BHae. CpaBHMBATH YKCiIa U BelnuuHel, (OGpasoBarenbHas miathopMa [BOCIUTaHUE:
DIIEMEHTapHbIX  YacTUL [0 [3amMCaHHBIE C UCIOJIb30BaHuEM cTernenn 10. UCHI.RU https://uchi.ru/ 5)1IEHHOCTH HAyYHOTO
KOCMHYECKHX 00bekToB), [McmoJib30BaTh 3alMCh YKCeN B CTaHAapTHOM Buae  |OOpa3oBaresnpHas miatopma [O3HAHHU:
[IMTENBHOCT  NPOLIECCOB B |1 BRIPAXKEHUS Pa3sMEPOB 0OBEKTOB, IIMTENBHOCTH  |«Poccuiickas onexkTponnas  |6)usuueckoe
okpyxatomeM wmupe. CBONCTBA|IPOIIECCOB B OKPYKAIOIIEM MHUPE. mkostay https://resh.edu.ru/  |Bocrmranue,

CTCIICHU C IICJIBIM ITOKa3aTCJICM

@DopMyIHPOBATH, 3ANIMCLIBATH B CHMBOJINYECKOI

opMe 1 nATIOCTPHPOBATH NPHMEPAMH CBOMCTBA

O0pasoBarenbHas mwiatdopma

1C:¥Ypok

(hopMupoBaHHe

KYJIbTYPHI 3I0POBBS H



https://uchi.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://videouroki.net/
https://uchi.ru/
https://resh.edu.ru/

denepanpHas padboyas mporpamma | MatemaTtuka. 5-9 kimaccel (6a30BbIi YPOBEHB)

CTEIEHU C LEJIBIM II0Ka3aTeIEM. https://urok. 1c.ru/ OJIAromoTyYns:
IIpuMeHATH CBOMCTBA CTEIEHU g |Onitaiia 7)9KOJIOTHUECKOE
peoOpa3oBaHus BRIPAKEHUIA, CONEPIKAIUX CTENeHU cBuaeoypokn OHJIAWH [BOCIIMTAaHHE:
[eIBIM  TOKa3zaresieM. BoimoguaTs geiicrBus  c|https://videouroki.net/
YHCIaMM, 3alHCAaHHBIMH B  CTAaHAAPTHOM  BHJC
(YMHO)KEHHE, [IeJICHHE, BO3BEICHHE B CTCIICHD)
AnreOpandyecKue 5 KBampatHbIit TPEXUJIICH. Pacmo3HaBaTh KBaJpaTHBIN TPEXUICH, 1)maTpuoTryeckoe
BBIPA)KCHUSL. PasnoxeHne KBaApaTHOTO YCTaHABJIMBATh BOSMOXKHOCTB €T0 PA3JIOKEHHS Ha BOCIIHTaHHE:
KBanpaTHbIii MHOXXHATEIU. PackjI1agbIBaTh HA MHOKHTEJIH 2)TpakIaHCKOE U JTyXOBHO
TpEXIICH KBaIpaTHBIN TPEXWICH ¢ HEOTPUIATEIHHBIM OOpa3oBarenpHas -HPaBCTBEHHOE
MICKPUMIHAHTOM TPEXUIICHA HA MHOKHUTEIN OOpa3oBarenbHas WIaTGopMa [BOCIIUTAHHE:
UCHI.RU https://uchi.ru/ 3) TPYZIOBOE
OOpa3oBarenbHas WIaTGopma [BOCIIUTAHHE:
«Poccuiickas SJIeKTpoHHass  |[4)3cTeTHuecKoe
mkosa» https://resh.edu.ru/  [Bocuranue:
OOpasoBarenbHas miatdopma |5)IeHHOCTH HaydHOTO
1C:VYpok https://urok. 1c.ru/  |mo3HaHus:
Omnaitn
Buneoypoxu OHJIaMH
https://videouroki.net/
AnreOpamdecKue 15  |AnreOpandeckas IpoOb. |3anmHCBHIBATH anrebpanveckue BEIpAKCHUSL. 3) TPYAOBOE
BEIPAKCHUSL. JlommycTumble 3HaueHus |HaxommTh o0O0NacTh OmpeneNneHus parHoHaIHLHOTO BOCIIHTaHHE:
AnreOpamdeckas MCPEMEHHBIX,  BXOJIIUX B [BBIPAKCHHSA. BBIMOJIHATH YHCIOBHIC IOJCTAHOBKH H 4)acTeTndeckoe
poOb anreOpandeckue  BBIPRXCHHUS. |BBIYHCISTH 3HAUCHHUE IPOOH, B TOM YHUCIe ¢ MoMoIbio|O0pa3oBaTenbHAs BOCIIHTaHHE:
OcHOBHOE CBOWCTBO KaJIbKyJIATOPA. ®opmyauposars |OOpaszoBarenbHas miatdopma [5) LHEHHOCTH
anreOpanyeckoi JIpobu. |oCHOBHOEe cBOMcTBO  anreOpamueckoit  apobou  uUCHI.RU https://uchi.ru/ HAYYHOTO
Coxkparienue npobeid. CoskeHne, |[IPUMEHATb €ro i mnpeoOpa3zoBaHusa ApoOeil.|O0pazoBaTenbHas iaTpopma [TO3HAHUS
BHIYUTAHUE, YMHOXKEHHE 1 [BeimosiHATH  JeiicTBuUA ¢ anreOpamyeckuMu  |[«Poccuiickast 3MeKTpoHHAs  |7)IKOJIOTUYECKOE
ereHne anredpandyeckux |mpoOsimu. [IpuMeHsITh MpeoOpa3oBaHms BeIpaKeHUH msa(uikoaa» https://resh.edu.ru/  [Boctmranue:
mpobeit. [Ipeobpa3oBanue [pemeHus 3amad. BelpaxkaTs nepemMeHHsle u3 ¢popmynOOpasoBaTensHas miathopma
BBIPAKCHUIH, COZIepIKAIIIX (pusnueckux, reomerpuueckux, |1C:¥Ypok https://urok. 1c.ru/

anreOpandyeckue Apoou

OTIMCHIBAIOIINX OBITOBBIE CHTYAIINH)

OHaitn
Buzeoypoku oHilaiiH
https://videouroki.net/
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'Y paBHEHUS
HEpaBEHCTBA.
KBanpaTHbie
YpaBHEHHS

15

KBanpaTHoe YpaBHEHUE.
HemnomHoe KBaJIpaTHOE
ypaBHeHHE. DOpMysa KOpHEH
KBaJPaTHOTO YpaBHEHHS.
Teopema Buera.

Pemenne YpaBHEHUH,
CBOJIAIIUXCS K KBaJJPAaTHBIM.
[IpocTeiimme JIpoOHO

pallMOHAJIbHBIC YPABHCHMS.

Pacno3HaBaTh KBaJpaTHBIC YPAaBHEHUS.

3anuceiBaTh  (QOpMYJly KOpHEH  KBaapaTHOTO
YpaBHEHHS; pellaTh KBaJApaTHble YPABHEHUS —
rnosHple M HenosiHple. IIpoBoauMTh mpocreiiuiue
HCCIeI0BAHMS KBAIPAaTHBIX YpPaBHEHUH.

Pemate ypaBHeHMsl, CBOIAIIMECS K KBaApPaTHBIM, C
[OMOILbIO IIPe0Opa3OBaHUM M 3aMEHOH IepeMEHHOM.
Ha0aronaTh 1 aHAJIM3UPOBATH CBA3b MEXYy KOPHAMU

U KOdpQUIMEHTaMH  KBaJpaTHOTO

OOpa3oBarenbHas
OOpa3oBarenbHas mwiatdopma
UCHi.RU https://uchi.ru/
O0pasoBarenbHas mwiatdopma
«Poccuiickas 371eKTpoHHas
tikonay https://resh.edu.ru/
OOpa3oBatenbpHas

3) TPYZOBOE
BOCIIUTAHKE:
4)screTnueckoe
BOCIIUTAHKE:

5)1IEHHOCTH HAYYHOTO
[IO3HAHUSL:

6) husrueckoe BOCIUTAHNE,
(opMUPOBaHKE KYIIBTYpPbI

30POBBSI U
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PemieHue TEKCTOBBIX  3aad  ClypaBHEHHS. matdopma 1C:Ypok YMOLIUOHAILHOT'O
IOMOILBIO kBazpaTHeIX |(@opmyinupoBaTh Teopemy Buera, a Taioke |https.//urok. 1c.ru/ Oumaiim  |Gmaromomydus:
YpaBHCHUH 00paTHYI0 - TEOpEeMy, NPHMEHSTh 3TH TEOPeMBbl AIABHUICOYypPOKH OHIIAWH 7)2KO0JI0THYECKOE
[perLeHus 3a1a4. https://videouroki.net/ BOCITUTAHHE:
PemiaTh  TeKCTOBBbIE 3aJa4yd  alreOpanyecKuM
CII0COOOM: HEePEXOIUTh oT CIIOBECHOH
(OpMYIIUPOBKY YCIIOBUS 3aJaud K aireOpandeckoi
MOZenu IIyTéM COCTABJICHUS YpaBHEHUS; pellaTh
COCTaBICHHOE  YpPaBHCHUE;  UHTEPIPETHPOBATH
pe3yibTar.
3HAKOMMTBCS ¢ HCTOPHEIl pa3BUTHA aareOpsl
YpaBHEHMS u 13 JluneiiHoe ypaBHeHHE ¢ OByMsi Pacmo3HaBaTh JMHeliHble ypaBHeHUs C IByMs|OOpasoBarenbHas 3) TPYOBOE
HEPaBEHCTBA. MEepeMEHHBIMH, ero rpaduk, HepeMEeHHBIMHU. OOpaszoBarelbHas IaTGopMa [BOCIUTAHUE!

CucTeMbl YpaBHEHHM

IIPUMEPHI PELLIEHUS YPABHEHUN B
LeNbIX Yicaax. Pemenne cuctem

Ctpouts rpaduKyl JTUHEWHBIX ypaBHEHHUI, B TOM
YHCcIIe HCIOJIb3Ysl HM(POBBIE PeCypChl.

UCHI.RU https://uchi.ru/
OOpa3oBarenbHas mwiatdopma
«Pocculickas 31eKTpoHHAas

4)scTeTnuecKoe
BOCITMTAHHE:
5)IIEHHOCTH HAYYIHOTO

JIBYX  JIMHEWHBIX Pazimuare mnapaienbHble U IEpeceKaroIuecs httns:/iresh.edu.ru/
ypaBHEHHit TPAMBIE TI0 MX YPABHEHUSM. mkona» nttps://resh.edu.ru [TO3HAHMSL:
N . |O6pa3oBatesnpHas miathopma [6)pusnueckoe
c IBYMS MepEeMEHHBIMU. Pemiats cucTteMbl IBYX JIMHEHHBIX ypaBHEHHH C )
. 1C:¥Ypox https://urok. 1c.ru/  [Bocmuranwue,
[Ipumepsl  pemieHus  CHCTEM JBYMS IEpEMEHHBIMHU TOACTAHOBKOH U CIOKEHUEM. .
" . OmutaitH (hopMUpOBaHHUE KYJIbTYPbI
HCITMHEMHBIX YPaBHFeHHH ¢ ABYMA  PemaTh NpOCTCHIINE CHCTEMBI, B KOTOPBIX OAHO U3[Bueoypoku OHNIAIH  [3OPOBBS 1
[CPCMCHHBIMH. pagucckas YPaBHEHUH He ABJSETCS JIMHEHHBIM. https://videouroki.net/ SMOLIOHAILHOTO
MHTCPIPCTALIT  YPABHCHIA € IIpuBoauThs rpauyeckyl0 HHTEpPHpPeTALMIO 0JIaronoTy ust:
IByMs TIE€peMEHHBIMH M CHCTEM
. . pelleHusT ypaBHEHHS C JByMsS II€PEMEHHBIMH H
JIMHEHHBIX ypaBHEHHH C JABYMs .
CHCTEM YPaBHEHHH ¢ IByMsI TepEeMEHHBIMH.
[EpPEMEHHBIMHU. Pemenne p
TeKCTOBEIX 33184 C HOMOHH:.IOPemaTb TeKCTOBBIE 3aJa4l  anreOpanvyecKuM
CHCTEM VDaBHEHUA crocobom
'YpaBHEHUS n |12 UucnoBrle HepaBeHCTBa U ux|@oOpMyJaUpoBaTH CBOWCTBA YHCIOBBIX HEpaBeHCTB,(OOpa3zoBaTeNbHas 1)maTproTryeckoe
HEpaBEHCTBA. cBoiicTBa. HepaBeHCTBO C OJHOHMIUTIOCTPUPOBATH WX HA KOOPAWHATHOM mpsmoii,|[OOpa3oBaTenbHas iaTGopma [BOCIIMTaHuE:
HepasencTBa [EpEMEHHOM. Jluneiinsle |1OKa3bIBATDH aNreOpadecKH. UCHiI.RU https://uchi.ru/ 2)rpaykIaHCKOE U TYXOBHO
HEpaBEHCTBA c oot |[IpuMeHATH cBOMCTBAa HEpaBEHCTB B Xxoje peuieHusa|O0pa3oBarelbHas IIAT(HOPMA -HPABCTBEHHOE
MEepEeMEHHOM M HMX  pelleHue.3ana4. Pemars nuHeliHble HepaBeHCTBa ¢ oOJHOMH|[«Poccuiickasi SNEKTpOHHAs  (BOCIHMTAHHE:
CHCTeMBI JTMHCHHBIX HEPaBEeHCTB C[IEPEMEHHON, HM300paxaTh pelIeHHMe HepaBeHCTBa Hajmikonay hitps://resh.edu.ru/  |3) TpyZI0BOE
0JTHOI IepeMEHHOM U UX pelIeHHe. [UCIoBoil mnpsiMoil. Pemath cuctemsl nmHEiHBIX|OOpa3zoBaTenbHas MIaT(GOpPMa [BOCIUTAHUE:
300paxeHne pCIICHUS [HEpaBeHCTB, H300paxars  pemenue cucreMmsl |1C:¥Ypok https://urok. 1c.ru/  |4)screTnueckoe
NIMHEMHOTO0 HEPAaBEHCTBA M HWXHEPABEHCTB HA YHUCIOBOM MPSIMOM OHaitn BOCITUTAHUE:

CHUCTEM Ha YUCIIOBOM MPSIMOM

Buneoypoku OHJIAliH
https://videouroki.net/

5)IIEHHOCTH HAYYIHOTO
[O3HAHUSL:

6) husruecKoe BOCIIUTAHME,
(hopMHUpOBaHHE KYJIBTYPHI
370pOBBS 1

OMOIMOHAJIBHOI'O
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Oyarormorydus:
7)3KOJIOTHYECKOE
BOCIHTAHHE:

8) ajna
[ITaIHsT K

M3MEHSIOIIUMCS YCIOBHSM
colMaJIbHON U IPUPOHON

DyHKIUU.
(OCHOBHBIE ITOHATHS

[lonsTre QyHKIINH.

O6mactpb OTIpe/ieIeHUs u
MHO>KECTBO 3HAUCHUH (YHKIIHH.
CriocoOb1 3amaHust (QYHKITHA.
['paduk pyHKINH.

CBolicTBa (hyHKIIAH, ux
oToOpakeHHe Ha rpaduke

Hcnonb30BaTh (QYHKIMOHAIBHYIO TEPMHHOJOTHIO H

CHMBOJIUKY.
Bouruucasitb  3HaYeHHs1  (QYHKIWH, 3aJaHHBIX
¢dopmynamMu  (Ipx  HEOOXOTUMOCTH  HCIIONB30BATh
KaJIbKYJISATOP);

COCTABJSATH Ta0IUIBI 3HAYEHUH (YHKIHN.

CTpouTs M0 TOYKaM rpadpuku QyHKIHH.
OnuceiBaTh CBOWCTBA (YHKIHH Ha OCHOBE e&
rpad)uIecKoro mpeCTaBICHUS.

Hcnonb30BaTh (QYHKIMOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIUKY.

HccaenoBars 1npuMmepsl TIpagHKOB, OTPaXKAIOUIMX|
[peasibHBIE IpoIieccH U siBieHus. IIpMBOIMTH NpUMepPHI
[IPOLIECCOB U SIBJICHUH C 3aJJaHHBIMU CBOMCTBAMM.
HUcnonb30BaTh KOMIBbIOTEPHbIE MPOrpamMmbl IS
[MOCTPOCHHUS TPapuKOB (QYHKIMH W W3YYCHHS WX
CBOICTB

OOpa3oBarenbHas
OOpa3oBarenbHas mwiatdopma
UCHi.RU https://uchi.ru/
OOpa3oBarenbHas mwiatdopma
«Pocculickas 31eKTpoHHAast
mkomay https://resh.edu.ru/
O0pasoBarenbHas miatdopma
1C:Ypox https://urok. 1c.ru/
OHnaitn

Buneoypoxu OHJIaMH
https://videouroki.net/

1)marpuoTHdeckoe
BOCIIUTAHHE:
2)rpaXkIaHCKOe U TyXOBHO
-HPaBCTBEHHOE
BOCIIUTAHHE:

3) TPYZIOBOE
BOCIIUTAHHKE:
4)acTeTnueckoe
BOCIIUTAHHKE:
5)1IEHHOCTH HAYYIHOTO
[O3HAHUSL:
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DyHkuuu. Yuciossie
(hyHKIHH

UreHnue u noctpoeHue rpaduKos
¢yaxauit. [Ipumeps! rpadukon

(hyHKIHA, OTpaKaIOIINX
[peabHBIE IPOIIECCHI.

DyHKIUH, OIHCBIBAIOIIHNE
MPAMYTO u o0OpaTtHyIO
[POTIOPIIMOHAIBHBIE 3aBUCHMOCTH,
X rpaduKy.

I" paduk GpyHKMN

V=X

Dynkuun y =x% y = x5y = VX, V
= M,

rpaduaeckoe peleHue
YpaBHEHHUI U CUCTEM YpaBHEHHUH

Haxonuts ¢ mnomombio rpadguka QyHKIUH
3Ha4YeHUE ONHOM M3 paccMaTPHBACMBIX BEJIHYUH 110
3HAUEHUIO APYTOM.

B  HecNOXHBIX cClydasX BBIpaaThb
3aBHCHMOCTb MEXKIy BEJTHINHAMH.
OnuceIBaTh XapakTep M3MEHEHHs OJHOI BEJIMYHMHBI B
3aBHCHMOCTH OT U3MEHEHHS IPYTOil.

Pacno3naBaTh  BUIBI  U3y4aeMbIX  (YHKUMIL.
[loka3pIiBaTh CcXeMaTHYeCKH IIOJIOKEHHE Ha
KOOPJIMHATHOW IIOCKOCTH TpadukoB GyHkumit Buna: V]
=X y=xy="Vx,y=|x|

¢opmynoii

OOpa3oBatenbHas
OOpa3oBarenbHas mwiatdopma
UCHiI.RU https://uchi.ru/
OOpa3zoBarenbHas mwiatdopma
«Pocculickas 31eKTpoHHAast
ikosay https://resh.edu.ru/
OOpa3zoBarenbHas mwiatdopma
1C:VYpok https://urok. 1c.ru/
Ownaitn

Buneoypoxu OHJIaMH
https://videouroki.net/

HUcnoab3oBaTh ¢dynkumnonanbHO-rpaduveckue
npeacTaBJeHusl Ui pElIeHUusT W HCCIeI0BaHUs
YPaBHEHHI U CUCTEM YPaBHEHUM.

IIpumeHsiTb LM(pPOBbIE pecypchbl s NOCTPOEHHUS
rpaduKoB QyHKITHIA

1 )marpuoTmyeckoe
BOCIIHTaHHE:
2)TpakIaHCKOE U JTyXOBHO
-HPaBCTBEHHOE
BOCIHTAHHE:

3) TPYI0BOE
BOCIHTAHHE:
4)acreTnueckoe
BOCIHTAHHE:

5)1IEHHOCTH HAYYIHOTO
O3HAHMS:

6) husmueckoe BOCUTAHME,
(bopMHpOBaHHE KYJIBTYPbI
30pOBBS U
YMOLMOHAIBEHOTO
OIarormoyJdus:
7)3KOJIOTHYECKOE

BOCIITMTAHUC:
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8)aganrauus K
M3MEHSIOIIUMCS YCIIOBHSIM
colMaJIbHON U IPUPOHON

[ToBTOpEHUE U 6 [loBTOpEHHE OCHOBHBIX NOHATUI U BbIOMpPaTh, NPHMEHSITh, OLEHHUBATH CHOCOOBI
00001IeHNEe METOIOB KypcoB 7 U 8 KI1accoB, CpaBHEHH YHCEN, BBIYHCICHUH, mpeoOpa3oBaHMiA
00001IeHNe 3HAHNH BEIpAKCHUH, peIICHNs YPaBHCHUH.

OcylecTBIATh CAMOKOHTPOJIb  BBINTOJHAEMBIX
EHCTBUIL M CaMOIPOBEPKY pe3y/bTaTa BbIYHUCIECHHI,
peoOpa3oBaHuii, HIOCTPOCHUH.
PemiaTte 3aJa4u M3 peajibHOW KM3HH, NPHUMEHSATH
MAaTCMAaTUYCCKUC 3HAHUSA IJIA PCIICHUA 3a4a4 U3 JPYTrux
[IpEAMETOB.
Pemiath  TekcTOBble  3aJgayd,  CpaBHUBATH,
BBIOHPATh CIIOCO0BI PEUICHNUS 331a41

OBIIEE 102

KOJIMYECTBO

YACOB 1o

[TPOI'PAMME
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9 KJIACC
Kon-Bo OcHOBHbIE BUBI 1eSITEILHOCTH 00y4al0IINXCS Peanmzanusn 3anau
HaumeHnoBanue OcHoBHoOe coep:kaHue In¢pposbie paboyeii mporpamMMbl
pa3aena (TeMbl) Kypca Hacos o0pa3oBaTeJibHbIE PeCYpPChI BOCNIMTAHUS
Uucaa u 9 PanuonansHble uncia, |Pa3BuBaTh mpeacTaBieHusi o0 uncnax: or |OOpasoBarernpHas miathopma l)marpuornyeckoe
BBIYUCICHUS. MpparoHaIbHbIC 4Hcia, |[MHOXKECTBa HATYpalubHBIX dmcen 1o MHoxkecTBaj«SKmace» ObpazoBaTenbHas [BOCTIMTAHHE:
JleficTBUTeIbHBIE KOHEYHbIE M  OCCKOHEYHBIC |ICHCTBUTENBHBIX  umcesl.  O3HakOMUTbes: ¢ |mIatdopma 1C:VYpok [2)rpaxkmaHckoe u
EUIWE] necsaTHIHbIe  ApoOU. MHOXKECTBO[BO3MOXKHOCTBIO — IPEACTaBICHHs  JekicTBuTenbHOTO|\NttpS://urok.1c.ru/ OmnaiiH  |[1yXOBHO-HPAaBCTBEHHOE
e CTBUTEITEHBIX 9pced, [ducia Kak ~ OCCKOHEYHOH  JecaTHYHOH  apoOm,jmmatdopma «Skysmarty BOCIIHTaHHE:
NICCTBUTENbHBIE 4YHCIIAa KaK |[IPUMEHSTh JCCATUYIHBIE npubmmkenus  |https://skvsmart.ru/ 3) TPYAOBOE
6CCKOHC‘IHLIe JCCATUYHBIC [pallMOHAJIBHBIX YU UPpPALUOHAJIBLHBIX YUCECII. BOCIIMTAHUC:
npodu. BsaumHO opHO3HauHOc[M300paskaTh  JCHCTBUTENBHBIC 4YHCIA  TOYKAMHU 4)acTeTnueckoe
COOTBETCTBHE MEXAY [KOOPAMHATHON IPSIMOM. BOCIIUTaHUE:
MHOKECTBOM  JICHCTBUTENIPHBIX (3aNMMCHIBATH, CPaBHUBAaTh W  YHOPSA0YMBATD) 5) LEHHOCTH
gucell W MHOXKECTBOM  TOYCK|IEHCTBUTEIbHBIC YHCIIA. HAay4HOTO
KOOPIMHATHON npssMOH.  |BBINOJTHATD, COUETAast yCTHBIE U MMCbMEHHBIE TPUEMBI, [TO3HAHMS:
CpaBHEHHE JIEHCTBUTENBHBIX apudmeTruyecKkue el cTBUs c
qrcen, apuMeTHYECKHe |palliOHANBFHBIMH  YHCIAM{; HAXOAUTH 3HAYCHHSA
MeicTBUS ¢ JICHCTBUTENBHBIMH|CTETICHEH C UENBIMH TOKa3aTelssMH W KOPHEH;
YICTIAMH. [MpuOmmkEHHOCBBIYMCAATH  3HAYCHUS  YHUCIOBBIX  BBIPAKCHHI.
3HadeHue ([loayyuTs  mpeacTaBjieHWe O  3HAYNMOCTH
BCIIMYUHBI, TOYHOCTbH HeﬁCTBHTeHLHBIX quceil B HpaKTI/I‘IeCKOﬁ
[IPUOIIHKESHUSL. OkpyrieHue |[NesTeIbHOCTH YeslOBEKa.
uyucen. [lpukuaka ¥ OllGHKAAHAJM3MPOBATH M /1€JaTh BBIBOABI O TOYHOCTH]
PE3YJILTATOB BBIYMCJIEHUH HpI/I6J'II/I)KeHI/I$[ I[eﬁCTBPITeJ'ILHOFO quclia npu
[pEeLLIeHUH 3a71ad.
OKpyrJsiTh  JICUCTBUTEJIbHBIE YHCIIA, BBIMOJHATH,
NPUKHAKY pe3ysibTaTa BBIUMCICHUH, OIEHKY
3HAUEHUH YHCIOBBIX BHIPAKEHUH.
3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTHUsI MATEMATHKH.
YpaBHeHUst u |14 JIuneitHoe ypaBHeHue. Pemenue|OcBauBaTh, 3alIOMHUHATH " NPUMEHATH 3) TPpyIOBOE
HEepaBeHCTBA. ypaBHEHHMH, CBONIIMXCS K [rpaduyecKkde MeTOABI IIPU pELICHUH YpaBHEHUH, BOCITUTAHHE!
YpaBHEHUS ¢ OTHON ITHHEHHBIM. KBaspatHOe |[HEpaBEHCTB U UX CHCTEM. O6pasoBarenbHas mwiaThopma [4)acTeTnaeckoe
[epeMEeHHOM YpaBHEHHE. Pemienne |Pacmo3HaBarhb Lielnbie U IpOOHBIE YpaBHEHHS. «SIKmace» BOCITUTAHHE!
ypaBHEHHii, cBoasAmuxcs kK (Pemarb JuHeiiHble M KBaJgpaTHble ypaBHeHus |https://www.vaklass.ru/ » 5) LIEHHOCTH
KBa[paTHBIM. BukBazsparHble |ypaBHEHUsI, CBOASAIINECS K HUM, pocTeiiime qpobHo -https://resh.edu.ru/ HAy4HOIO
YpaBHEHHSL. panroHaIbHBIC YPaBHEHHUS. O0pasoBarenbHas mardopma [[IO3HAHUS:
[Ipumepsr  pemenust ypaBHeHUH|[Ipenjaratb BO3MOXHBIE  CIOCOOBI  pEIICHHS 1C:Ypok [6)du3nueckoe BOCIUTAHHE,
TpeTbeil M YETBEPTOM CTEMEHEH|TEKCTOBBIX 3a/1a4, 00CYKAATh HX M pemaTh TekcToBbienttps://urok.1c.ru/ Ounain (hopMHUpOBaHHE KYJIBTYPHI
pa3IoKCHUEM  HAa  MHOXKHTEJH.[33Jja4¥ Pa3sHBIMH CIIOCOOaMH. wiatopma «Skysmarty 30pOBbS U
Peienne JpoOHO - |3HakoMHTBCS ¢ HCTOPHeEl Pa3BUTHS MaTEMaTHKH https://skvsmart.ru/ YMOILMOHAILHOTO
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[pallMOHANIBHBIX ypaBHEHUH. Buneoypoku OHJIAMH
PemieHMe  TEKCTOBBIX  3a/a4 https://videouroki.net/
anreOpandecKiMM METOIOM
VpaBHEHUSI u |14 VpaBHeHHE ¢ aByMsi  |OcBaMBATH W PUMEHATH MPUEMBI PEIICHUS CHCTEMBI 3) TPYZOBOC
HepaBeHcTBa. CHCTEMBI [epEeMEHHBIMH U €ro rpaduk. TIBYX JMHEHHBIX YpaBHEHHH C ABYMs MEPEMECHHBIMH U BOCIHTAaHHE:
YpaBHEHUH Cuctema  ABYX  JIMHEHHBIX |CUCTEMBI IBYX YPaBHEHHMH, B KOTOPBIX OJHO ypaBHEHHE 4)3cTeTndecKoe
YpaBHEHUH c IBYMs  [HE SIBISICTCS JIMHEHHBIM. HMcnonb3oBarsO6pazoBaTenbHas miaThopmMa [BOCIUTAHHUE:
[EpeMEHHBIMH H €€ pelIcHHe. ¢yakunonansHO-Tpaduueckue [« IKmacey 5) LEHHOCTH
Pemenue CHCTEM IBYX |IPEACTABJIICHUS M pelieHusi W uccaexoBanusihttps://www.yaklass.ru/ HAYYHOTO
YpaBHEHHU#, ODHO W3 KOTOPBIX[ypAaBHCHHI U CHCTEM. O6pasoBaTenbHas WIATHOPMA [TO3HAHKS:
nmHHEHOe, a Jpyroe - BTOPOWAHAJM3MPOBATH TEKCTHI 3ajay, peumarb UXx UCHI.RU [6)pusuueckoe BocIiuTaHHe,
CTereHu. anreOpandeckuM  cmocobom:  mepexoauth  oThttps://uchi.ru/ (hopMUpOBaHHUE KyJIbTYpbI
['paduyeckas  WHTEpIpeTalHs |CIOBECHOW (opMymupoBkH ycinoBus 3amaun  k|OOpas3oBaTtebHas IIaTGopMa [3M0pOBbs U
CHCTEMBl ypaBHEHHH ¢ JABymsjaidreOpamveckoit Mmomenu myTéM cocrtaBieHHs |«Poccuiickas 3J€KTpOHHAS  [PMOIMOHATIBHOTO
[epeMEHHBIMU. Pemenne  |cucTeMbl ypaBHEHHH; pemiath  cocTaBieHHy0 |mKonay hitps://resh.edu.ru/  |6maromonyumus:
TeKCTOBBIX 3a7a4  |[CHCTEMY ypaBHEHHI; HHTepnpeTupoBaTh |OOpa3zoBaTenpHas mWIATGOpMa (7)IKOIOTHIECKOES
aIreOpandeckuM crocoooM pe3yJbTar. 1C:Ypok [BocmuTaHuE:
3HAKOMHUTBCH € MCTOPHEi Pa3BUTHUSI MATEMATHKU https://urok.1c.ru/ Ounaita
mwiatopma «Skysmarty
https://skysmart.ru/
'V paBHEHUSI u |16 UucnoBele HepaBeHCTBA W UXUMTATD, 3aNMChIBATD, nouumarb, (OGpasoBatenbHas mwiaThopma 3) TPYHOBOE
HEePaBEHCTBA. CBOJICTBA. JluHelHble |[MHTEPIPETHPOBATh HEPABEHCTBA;  HCHONB30BaTh[«SIKtacey BOCIIHTAHHE!
HepagencTaa HEpPaBEHCTBA c OJTHOW |CHMBOJIMKY W  TepMHHOJOTHI0.  Bemosmste  |https://www.yaklass.ru/ 4)acTeTraeckoe
MEepeMEHHOH W WX  pelleHHe.MpeoOpa3oBaHis HEPABEHCTB, MCHOJb30BaTh 1isiO0pasoBaTebHas IIaTGopMa [BOCITUTAHUE:
CucTteMbl IMHEWHBIX HEPABEHCTB ClIpe0oOpa30BaHMs CBOHCTBA UHCIOBBIX HEPABEHCTB. 1C:Ypok [5) LIEHHOCTH
OJHOW NEepEeMEHHOH U UX peuieHue.Pacmo3naBars,  nuHeWHble W KBajparHeie |Nttps://urok.lc.ru/ Onnaitn Hay4HOTO
KBanparnble [HepaBencTBa. Pemiath  JiHHEHHBIE — HepaBeHCTBa,|IIaThopma «Skysmarty O3HAHUS:
HEpaBeHCTBa M WX PEIICHHE.CHCTEeMbl  JIMHEHHBIX  HEpaBEeHCTB,  cucTteMbl |https://skysmart.ru/ 6) bu3nueckoe BOCIIUTAHHE,
['paduyeckas  HMHTEpIpETAlUUs |[HEPABCHCTB, BKJTFOYATOTITHX KBa/IpaTHOE bopmupoBaHue
HEPABEHCTB " CHCTEM [HepaBeHCTBO, M  pelmaTh HX;  O00CYKIATH KyJIbTYPBI 30POBBSI U
HEPABEHCTB c IBYMs  [[OJNy4YEHHBIE PELICHHSI. YMOIHOHAIBEHOTO
[epeMEHHBIMA M306paxaTh pCIICHHE HEPABEHCTBA U  CHCTEMbI Onaromnosy4mus:
HEPAaBEHCTB HA YHUCJIOBOH MpsMOW, 3amMChIBATH 8)aganranms K
peLICHHE C MOMOIIBIO CHMBOJIOB. M3MEHSIFOIIIAMCS YCITOBUAM
PemiaTh  KBagpaTHbIE  HEPABEHCTBA,  HCIOJB3YS COLIMAITBHON U

rpadudecKue mpeICTaBICHHS.
OcBanBaTh H NPUMEHATH HEPABEHCTBA IIPH PEIICHUH]
[pa3IMYHBIX  3agad, B TOM YHCJIE€ IPAKTUKO-

OpPHUEHTHPOBAHHBIX

IPUPOJHON
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DyHKINH 16 KBanparuunas  ¢QyHknusa, e€¢ [Pacmo3HaBaTh BHILI H3yYaeMBIX (YHKIHUH; 1 )maTpuoTuueckoe
rpaduk u cBoiicTBa. Ilapa®ona,MiLIIOCTPUPOBATHL CXeMATHYECKH, 00bICHATH OOpa3oBarenbHas IaTPopMa [BOCITUTAHHUE:
KOODIMHATHI BEPILIMHBI [paCIIOIOKEHHEe Ha  KOOpAMHATHOW  ruiockoctd  |[«SIKimacey 2)rpaskaHcKoe u
napaojibl, OCh  CUMMETpUM [rpadukoB https://www.yaklass.ru/ JIlyXOBHO-HPaBCTBEHHOE



https://www.yaklass.ru/

denepanpHas padboyas mporpamma | MatemaTtuka. 5-9 kimaccel (6a30BbIi YPOBEHB)

napabonbl. ['padukn pyHKIMA: ¥ =

kX,
v =kx +b,
V=x3

V=xy=V%,y="*

(yHxuuii Buga: y = kx, y =kx + b,y =— y =x% xy =
X3, y=V%, ¥V =|x|B3aBUCHMOCTH OT 3HAUCHUI
KOX((PHUIIEHTOB; OMMUCHIBATh UX CBOMCTBA.

Omnuaiin miartdopma
«Skysmart»
https://skysmart.ru/

Buneoypoku OHJIANH
https ://videouroki.net/

Pacno3HaBaTh  KBagpaTH4YHyI0 (yHKOMIO 1O
(bopmyrte.

IIpuBoauTH NpUMepbI KBaJpaTUIHBIX
3aBUCUMOCTEHN U3 peaabHON KU3HU, ¢$u3nKwy,
TEOMETPUH.

BeigBasaTe u 0000mare 0coOeHHOCTH Tpaduka
KBaJpaTHYHOM QyHKIMHU Y = ax? + bX + C.

CTpouTh M H300pakaTh cXeMAaTHYeCKH Trpadukyl
KBaZpaTU4HBIX (QYHKUMH, 3aJaHHBIX popMynaMu BHIA
y=ax’y=ax’+q,y=a(x+p) y=ax’+bx+c.
AHAIM3UMPOBATHL M  NPUMEHATb  CBOlicTBa
M3YYeHHBIX (QYHKINHN I X TOCTPOCHUS, B TOM YHCIIE
C TIOMOIIBIO HU(PPOBBIX PECYPCOB

BOCIMTAHHE:
3) TPYZOBOE
BOCITMTAHHE:
4)screTnueckoe
BOCITMTAHHE:
5) LEHHOCTH
HAYYHOTO
[O3HAHMS:
6) husrueckoe BOCIUTAHNE,
(hopMHUpOBaHUE KYIbTYPHI
310pOBbS U
SMOIMOHAIBLHOTO
0JIarOIOTy s
7)3KO0JI0THYECKOE
BOCITMTAHHE:
8) ana
[ITAIHs K
M3MEHSFOIIAMCS YCIIOBUAM

UucioBbie
MOCJIEI0BATEIIFHOCTH

15

[lonsTue YHUCIJIOBOIL
[IOCIE0BATENBHOCTH.  3a/laHue
[IOCIIE10BATENBHOCTH

pEKyppeHTHOH  (dopMmynolt U
(dopmynoi n-zo YJIeHa.
AprupmeTnueckas u
FEOMETPUYECKAsl  IPOTPECCHH.
DopMyJbl n-zo 4YJIeHa
aprpMeTHIeCcKOn u
TEOMETPUUYECKON  IIPOrpeccui,
CYMMBI  TIEPBBIX n

YJICHOB.

N300pakeHne YJICHOB
apupMeTHIECKOH u
FEOMETPUUECKOW  Mporpeccuit
TOYKaMHU Ha  KOOPIMHATHOMN
[1JIOCKOCTH. JIunenHbII u

3KCHOHCHHHaJ’ILHHﬁ POCT.
CII0)KHBIE IIPOUCHTHI

OcBanBaTth Hu NPUMEHATD HHIACKCHBIC
0603Haqum[, CTPOUTDL PE€YECBLIC BBICKA3ZLIBAHUN C
HCIIOJIb30BAHHUECM TEPMHUHOJIOTUH, CBSI3aHHOM C

O0pasoBarenbHas miatdopma
«AKnace»
https://www.yaklass.ru/

MOHSATHEM II0CJIE€JOBATEIEHOCTH.

AHAJIM3MPOBATH bopmyy n-ro IeHa

[IOCIIEI0BATEILHOCTH WM PEKYPPEHTHYIO (GopMynny
BBIYHCJIATh WICHBl  IIOCIIEA0BATEILHOCTEH,

3aJ]aHHBIX 3TUMH (POPMYIIaAMHU.

YcTaHaBAMBATH 3aKOHOMEPHOCTbh B IOCTPOEHHH

OOpa3oBarenbHas mwatdopma
UCHi.RU

https://uchi.ru/

OOpa3oBarenbHas mwatdopma
1C:¥Ypok

https://urok.1c.ru/ Ounaiin

ruiaTdopma «Skysmarty
https://skysmart.ru/

MOCNE0BATEIPHOCTH, €CIM  BBIIMCAHBl  TIEPBBIE
HECKOJIBKO €€ YJICHOB.
Pacno3snaBarb apu(MeTHIECKYIO u

TEOMETPUUECKYIO MIPOTPECCHU TPU PaA3HBIX CIIOCO0ax
3a1aHMA.

Pemiatep 3amaum ¢ WCHONIB30BaHWEM (GOPMYIT N-TO
wieHa ~ apuMETHYeCKOH M reoMeTpu4ecKon
[IPOrPECCUI, CyMMBI IIEPBBIX N UJIECHOB.

M300pakaTh WieHbI I0CIE10BATENBHOCTH TOUKAMU HA
KOOpPAMHATHOH MIOCKOCTH.

PaccmaTpuBaThL NpHMepbI IPOLECCOB U SIBJICHHUI U3
[pealbHOM KM3HM, WIUTIOCTPUPYIOIUE H3MEHEHUE B
apruPMETHIECKON TPOTpPEcCCHH, B T'E€OMETPHUUECKOHN

mporpeccud; — M300paxarh  COOTBETCTBYIOIHE
3aBUCHMOCTH TPapUICCKH.
PemiaTh  3aa4mM, CBsi3aHHbIE C  YHCIOBBIMHU

1 )marpuoTHyeckoe

BOCITMTaHHE:

2)rpaxcIaHcKoe u

TyXOBHO-HPABCTBEHHOE

BOCITMTaHHE:

3) TPYI0BOE

BOCITMTaHHE:

4)acreTnueckoe

BOCITUTAHME:

5) [EHHOCTH
HAYYHOTO

[TO3HAHMS:

6) husruecKoe BOCITUTAHME,
(hopMUpOBaHUE KyIbTYPHI
370pOBBS U
YMOLIMOHATBEHOTO
OJIaronoITy ust:
7)3KO0JIOTHYECKOE
BOCIIHTaHHE:

8) ana
[ITaLs K
M3MEHSIIOINMCS YCIIOBHSIM
COILMAIbHOM ¥ PUPOTHON
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[OCIEOBATEILHOCTAMY, B TOM YHCIE 3afadyd U3
peaJbHOW KHM3HM C HCIHOJBb30BaHUEM LU(PPOBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaliuL, TpaduuecKoro
KaJbKyJIsiTOpa W T.1.). Pemars 3agaun Ha CIIOXKHBIE
[IPOLICHTHI, B TOM YHCJIE 33/1a41 U3 peallbHOW PaKTHKH
(C UCIIOIb30BaHNEM KaJIBKYJIISITOPA).

3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTHUsI MATEMAaTUKU

[loBTOpEHMUE,
000011IEHHE,
CriCTeMaTH3aIUs
3HAHMI

18

Uucna u BEIYHMCJIEHHs (3aIUCh,

CpaBHEHHE,
efCTBUTEIBHBIMU

JIeicTBUS C

qucjiaMu,

UHCIIOBasdA IpsiMast; NPOLICHTHI,

OTHOIICHUS,
OKpyTJICHHE,

MPOTIOPIINY;

pHUOIIMKEeHNE,

OIICHKA; PEIICHNE TEKCTOBBIX 3a1a4
apuHMETHYCCKUM

croco6om)

OHepHpOBaTB MOHATHSIIMMU MHOXCCTBO,
IMOAMHOXECTBO, ornepanu Hag MHOXCCTBaAMU,;
HCII0JIb30BATh rpacbmquKoe IpeaCTaBJICHUC

MHOXKECTB JJIsl ONHUCAHUS PEaTbHBIX IPOLECCOB U
SIBIICHUH, TPH PEUICHUH 3aiad H3 APYTUX ydeOHBIX
[IPEAMETOB.

AKTYaJU3MpOBATh TEePMHHOJOTHI0O M OCHOBHbBIE
neiicTBHs, CBSI3aHHbIE € YHCJIAMHM: HATypalbHOE
YHCIIO0, MPOCTOE M COCTAaBHOE YHCIA, JEIHMOCTh
HaTypaJbHBIX YHCEJ, MPU3HAKH JEJUMOCTH, IIEJI0¢
YHCIIO0, MOJYJIb YUCIa, OOBIKHOBEHHAs M JECATHYHAS
NpoOM, CTaHIAPTHBIM BUJA YWCIa, apUPpMETHYECKUH
KBaJIpaTHBIN KOPEHb.

BBINTOJHATD JIeicTBUS, CpaBHUBATh u
YIOPSIIOYMBATh 4YHCIA, MPEACTABISATh UHUCIa Ha
KOOpJUHATHOM  MNpsMOH,  OKPYINIATH  4YUCIA;
BBLIIIOJIHATE ~ NPUKUAKY W OLEHKY  pe3yibTara
BEIYMCIICHUM.

Pemate TEKCTOBBIE 3aMa4d  apUPMETHICCKUM
CII0CO0OM. Pemate NpaKkTU4YeCKue 3aJa4d,

coZiep’Kalllie HPOLEHTHI, JOJH, YacTH, BBIPAKAIOIIUC
3aBUCHMOCTH: CKOPOCTb - BPEMs - PACCTOSTHHE, IIEHA -
KOJIMYECTBO - CTOMMOCTB, 00BEM pabOTHI - BpeMs -
[MPOM3BOMUTENHHOCTh TpyJa. Pa3buparb peanbHBIE
PKI3HEHHBIC CHUTYallnH, (JOPMYIHPOBATh UX Ha S3BIKE
MaTeMaTHUKH, HAXOIWTh  peleHWe, MPHUMEHsA

MaTeMaTHYeCKUil  ammapar, HHTEpIPEeTHPOBaTh

[pe3ynbTar

OOpa3zoBarenbHas mwiatdopma
«AKmnacc»
https://www.yaklass.ru/

OOpa3oBarenbHas mwiatgopma
UCHi.RU
https://uchi.ru/
O0pasoBarenbHas miatdopma
«Pocculickas 31eKTpOHHas
rikosay https://resh.edu.ru/
O0pazoBarenbHas miatdopma
1C:¥Ypok
https://urok.1c.ru/ Ounaita

mratopma «Skysmart»
https://skysmart.ru/

1 )marpuoTmyeckoe
BOCIIHTaHHE:
2)rpaxIaHcKoe u
TyXOBHO-HPABCTBEHHOE
BOCIIHTaHHE:
3) TPYZIOBOE
BOCIMTAHHE:
4)acTeTnueckoe
BOCIMTAHHE:
5) [IEHHOCTH
HAYYHOTO
O3HAHHUS:
6) hbusmueckoe
BOCIIHTaHHE,
(bopMHUpOBaHHE KYJIBTYPbI
3J0pOBBS U
YMOLIMOHAIBEHOTO
OJaromoyaus:
8)amanranus K
M3MEHSIOIIINMCS YCTIOBHSAM
COLIMAJILHOM U IPUPOJIHOM
CpebL:
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AJuiredpanyeckue BbIpasKeHHs
(npeobpazoBanue
anrebpandecKux BbIPAXKEHUII,
JOITyCTHMBIC 3HAYCHHM )
JOITyCTHMbIE 3HAYCHUS
MEepPEeMEHHBIX ISl APOOHO-
PaLOHAIBHBIX BBIPAKSHUH,

OmnepupoBaTh NOHATHSIMHU: CTETICHB C IlebiM  (OOpazoBarteibHas aThopma
moKasaresieM, apupMeTHIecKuil KBaApaTHEIN KopeHs, («SIKimaccy
MHOTO4IeH, anredpandeckas qpods, ToxaectBo.  |https://www.yaklass.ru/
BBINIOTHATH OCHOBHBIE eHCTBHSA: BEIIONHATS  |OHJIaMH miaTgopma
pacuéThl o Gopmynam, mpeoOpa3oBbIBATh Lienbie, [«Skysmarty
JpOGHO - paloHaNIbHBIE BRIPAXKEHUS U BhIpakeHus ¢ |hitps://skysmart.ru/

KOPHSAMU, PCAJIM30BBIBATH PA3JIOKCHUC MHOIO4JICHA Ha BI/I)IeoyI)OKI/I OHJIAH
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KOpHEH.
MoaeanpoBaTh ¢ HOMOIIBIO

MHOXXUTEJIH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (OPMYIT
Pa3HOCTH KBaJpaToB M KBaJIpaTa CYMMBI U pa3HOCTH;

https://videouroki.net/

(bopMyI peanbHbIe TPOLECCH U HaxOJUTh
SIBJICHHS
OnepupoBaTh MOHATHIMU: kius, rpaguk  |O6pasoBarenbHas miatdhopma
pup YH P p P
(GyHKIMH, HyIH QYHKIHH, TPOMEKYTKH «IKmace»
3HAKOIIOCTOSHCTBA, IPOMEXXYTKU BO3pACTaHUs, https://www.yaklass.ru/
yOBIBAHMSA, HAHOOIBIIEE X HAUMEHBIIEE 3HAYECHHS O6pa3OBaTeHbHa_’I
byHKIIH mratpopmaUCHI.RU
https://uchi.ru/

AHAIM3HPOBATH, CPABHUBATD, 06CYKIATh

@ N . O0pazoBarenpHas mwiaTdopma

YHKIHH CcBOlicTBa PyHKINIA, CTPOMTH HX TPad)UKH.

(moctpoenue, cBONCTBA
N3YYCHHBIX (DYHKIIHH;
rpaduIecKoe pereHne
YpaBHEHHUH U UX CUCTEM)

OnepupoBaTh NOHATHSIMM: TIPAMAsT
MIPOTIOPIIMOHAIBEHOCTD, 0OpaTHast
MIPOTIOPIMOHANBHOCTD, IMHEHHAs (QYHKIHA,
KBaJpaTUIHas QyHKIH, Mapaboa, runepooa.
Hcnoab3oBaTh rpagMKu U1l ONPENEICHUS CBOMCTB,
MIPOILIECCOB M 3aBUCUMOCTEH, I PEIIeHH 3a/1a9 U3
JpYrux y4eOHBIX MPEeIMETOB U peaibHOM KU3HHY;
MOJeJIMPOBATH C OMOIIBIO rPaMKOB peaibHbIe
IIPOLIECCHI U sBICHUS. Bpipaxars popmyramu
3aBHCHMOCTH MEXJly BeIHINHAMHU

«Pocculickas 351eKTpOHHAs
rikosay https://resh.edu.ru/

OBIIEE
KOJIMYECTBO
YACOB IO
[TPOTPAMME

102
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OEJNEPAJIBHASL  PABOYASA  ITPOTPAMMA  YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust KaKk OJWMH W3 OCHOBHBIX PAa3/IENIOB IIKOJIBHOM MAaT€MaTHUKW, UMEIOIINN
CBOCH 1eNIbl0 00eCneYnTh M3y4YeHHE CBOWMCTB M pa3MepoB (UTYp, UX OTHOUICHUH U
B3aMMHOE PACTOJIOKEHUE, ONTUPACTCS HA JIOTHYECKYIO, I0Ka3aTebHYIO TUHUIO. [L[eHHOCTD
U3Y4YEHUS] TEOMETPUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs 3aKIIOUAETCA B TOM,
yTO OOYy4YarolmMiicss y4MTCS TMPOBOAUTH JOKa3aTEIbHbIE PACCYXICHHUS, CTPOUTH
JIOTUUECKUE YMOB3AKJIIOUCHMS, JOKa3blBaTh HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT MNPOTUBHOTO», OTJIMYAThH
CBOICTBA OT MPU3HAKOB, (GOPMYITHUPOBATH OOPATHBIC YTBEPKIACHUSI.

BTOpoii I1IEHHOCTBIO H3y4YE€HUSI TEOMETPHM SIBISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpU PEHICHUH KaK MaTeMaTUYeCKUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEYAIOUIMXCS B peajabHOM Xu3HU. OOydaromMiics JOJIKEH HAay4YHThCS ONpPENETUTh
reOMETPUYECKYI0 (PUTYpy, OmucaTh CJIOBaMU JAHHBIA 4YEPTEX WIM PUCYHOK, HAUTH
IJIOMIAh 3€MEJIbHOTO YYacTKa, PacCUuTaTh HEOOXOIUMYIO JIMHY ONTOBOJIOKOHHOTO
ka0enst uim TpedyeMble pa3Mephl rapaka Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEbHAS JTUHUSA B U3y4eHUH reomeTpuu. [Ipu pemieHuun 3agay nmpakTUYECKOro
XapakTtepa OOy4YalollUiCs YYUTCA CTPOUTh MATEMaTHYECKUE MOJIECIU peallbHbIX
JKU3HEHHBIX CHUTYyallud, TMPOBOJUTH BBIUMCICHUS W OICHUBATh aJCKBaTHOCTh
IIOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxxHO MO JYEPKUBATH CBSI3U T€OMETPHH C IPYTUMHU YIEOHBIMU MPEMETaMHU,
MOTHUBUPOBATh HCIOIH30BATh OMPEICICHUS TeOMETPUYECKHX GUTYp | TOHSTHH,
JIEMOHCTPUPOBATH MIPUMEHEHNE MOTYYEHHBIX YMEHUN B (DU3UKE M TEXHUKE. DTU CBSI3U
HauOosiee SIPKO BUIHBI B Temax «Bektopw», « TpUroHoMeTpudyecKre COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnsiii kypc «l'eomeTpusi» BKIIOYACT CIEIYIONIME OCHOBHBIC pa3Jeibl
conepxkanus: «I'eomerpuueckue GUTYphI U UX CBOMCTBAY, «3MepeHne reoMmeTpudecKux
BEJIIMUUH», «JleKapTOBBI KOOpPAMHATBHL HA IUIOCKOCTH», «BeKTope», «lBHKeHUA
I0cKoCcTY, «IIpeoOpazoBanus mogo0us .

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX I M3y4eHUs] Y4yeOHOro Kypca
«I"'eomeTtpus», - 204 yaca: B 7 kitacce - 68 yacoB (2 yaca B HefIeNi0), B 8 kJiacce - 68 qacoB
(2 yaca B Hezento), B 9 kinacce - 68 yacoB (2 yaca B HEJIEIIO).

COJEPKXAHUE OBYUYEHUA
7 KJIACC

HauanpHble nonsaTusa reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yrou. Buas! yrios.
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BeprukanbHble W cMexHBIE YIubl. buccekrpuca yrma. JlomaHas, MHOIOYrOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

CummMmerpuunbie (urypel. OcHOBHBIE CBOWMCTBa oceBOil cumMmerpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE IOCTPOCHHS C MOMOILIBIO IUPKYJIA U JIMHEWKHU. TpeyronsHuk. Bricora,
MearaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHI TPEYroNbHUKUA. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa M TpU3HAKU PAaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBa M NPHU3HAKKA NapAJUIEAbHBIX NpsAMbIX. CyMMa YrioB TpeyroJIbHHKA.
Bnentnue yriel TpeyroyJbHUKA.

[IpssMOyTrONMBHBIM ~ TpEyronbHUK.  CBOMCTBO  MEOWAHbl  NPSIMOYTOJIBHOTO
TPEYTOJbHHKA, MPOBEAEHHOW K THUIOTEHy3e. lIpu3Hakm paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B TeOMETpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHO#1, TeopeMa 0 OOJIbIIEM YIJIE U OOJIbIIEH CTOPOHE TpeyroybHUKA. [leprnenaukysap
Y HaKJIOHHAs.

[ eomeTprueckoe MecTo ToueK. buccekrpurca yria u CepeIMHHbIA NEPIEHIUKYIISP
K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOUYEK.

OKpyXHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacronokeHue
OKpy’)KHOCTH Hu mnpsMou. KacarenpHas M cexkymas K OKPYKHOCTH. OKpYKHOCTb,
BIIMCaHHAasA B yroJy. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuki. [lapamienorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE Ciydyaun
napajieiorpaMmMoB  (MPSIMOYTOJIBHUK, POMO, KBaapar), MX MPU3HAKA W CBOMCTBA.
Tpanenus, paBHOOOKast Tpaneiusi, e€ cBoicTBa U npu3Haku. [IpsimoyrosibHas Tpanenusi.

Meron yaBoenus meauansl. LlenTpansHas cummerpus. Teopema daeca u reopema
O MPOIOPIIMOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyrolbHUKOB, K03 duieHT noaoous. [Ipusnaku noao0ous
TpPEYroJbHUKOB. [IpuMeHeHne moo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiicTBa TwIOmaAe reoMeTrpudeckux ¢uryp. DopMynbl IS TUIOMIAAH
TpEYroJibHUKA, apajienorpaMmma, pom0a u tTpaneunud. OTHOMIEHHUE MII0MAEH MOA00HBIX
duryp.

Boruncnenue miomaaei TpeyrojibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pelieHUU
MPAKTUYECKUX 33/1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yria IPsIMOYTrOJIbHOTO TpeyroiabHuKka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. Tpuronomerpudeckue QpyHkuuu yrioB B 30°, 45° u
60°.
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BrnucanHble U IIeHTpalbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOU M XOpJIOH. YTIIbI
MEXIy XOpJaMu U CeKyIMMU. BriricaHHble U ONMCcaHHbIE YeTHIPEXYTOILHUKH. B3anMHoe
pacIoIoKEeHHE IBYX OKpyx)HocTel. Kacanue okpyxHocteld. O01ime KacaTeIbHbIE K IByM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tTanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

Pewmienne TpeyrosbHUKOB. Teopema KOCHHYCOB M TEOpemMa CHHYCOB. PeleHue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[Tpeo6pa3zoBanue nogodus. [logoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NMPOM3BENEHUU OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUM OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmHa (MOJyJb) BEKTOpa, COHANPABIECHHbIE BEKTOPHI, MPOTHUBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALUH
HaJ BEKTopamu. Pa3nokeHwe BEKTOpa II0 JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopaunater Bekropa. CkamsipHOE TMPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
HAXOXKJEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOpJIMHATBHI HAa IUIOCKOCTU. YPaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECCUCHUE OKPYKHOCTEM M MpAMBIX. MeToj KOOpIMHAT M €ro
IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKpYKHOCTH. ['pagycHas u paauaHHas Mepa
yIJIa, BBIYMCIICHHUE UIMH AYT OKpYyKHOCTEN. I1nomans kpyra, cekropa, cerMeHra.

JIBWKEHUsT TJIOCKOCTM M BHYTPEHHHUE CUMMETpuu Guryp (31eMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOSHHUS MPOTPAMMBbI YI€OHOTO Kypca K KOHITY 00y4eHUS
B 7 KJ1acce:

Pacno3naBaTh M3y4y€HHbBIE T€OMETpUYECKHE (UTYpBI, ONPENENSITh WX B3aUMHOE
pacnoiokKeHue, n300pakaTb TeOMETpUUECKUE PUTYPbI, BHITOIHITH YEPTEKHU MO YCIOBHUIO
3amaun. MI3MepsTe nTuHENHbIE U YTII0BbIE BEIMYNHBL. PemaTe 3aaa4n Ha BBIYMCIICHUE JUIMH
OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate rpyOyi0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIUYMH IMPEIMETOB B pEalbHOMN
YKU3HU, pa3MepOB IPUPOIHBIX 00BEKTOB. Pa3znuuaTe pazMepsl 3TUX 00BEKTOB 10 MOPAIKY
BEJINYMHBI.

CTpouTh UEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaThCs NMPU3HAKAMU PABEHCTBA TPEYTIOJBHUKOB, UCIIOIB30BaTh NPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUHU 33/1ad.

[IpoBOIUTE JOTMYECKUE PACCYKIECHUS C UCIIOJIB30BAaHUEM reOMETPUYECKHUX
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TEOPEM.

[Tonp30BaThCA NPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHON K THUNOTEHY3€ MNPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIICHHUU
F€OMETPUYECKUX 3a]1a4.

OnpenensiTh NapaJuieIbHOCTh NPSIMBIX C MOMOIIBIO YTIIOB, KOTOpPbIE O0pa3yeT C
HUMH cekymas. Onpenenste MNapajuleIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM 0 TOYEK APYTrOM MPSIMOU.

Pemiats 3324 Ha KileT4aToN Oymare.

[IpoBOIWTH BHIUMCICHUS M HAXOJWTh YHCIIOBBIE U OYKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUYECKUX 337a4aX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB  YIJIOB, OOpa3OBaHHBIX TMpPU TIEPECEUCHUU JABYX
MapaJICIIbHBIX MPSMBIX CEKYIIEH. Pelars npakTHuecKre 3a1a4un Ha HaX0KJAEHUE YIJI0B.

Bnagetp nNOHATMEM TEOMETPUUECKOrO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yTJIa U CEPEIUHHBIN EPIIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMynUpPOBaTh ONPENECICHUS OKPYKHOCTH M Kpyra, XOpIAbl U JUaMeTpa
OKPYKHOCTH, IIOJIb30BATHCA HMX CBOMCTBAMH. YMETh MPUMEHSTH 3TH CBOMCTBA MPHU
pEILICHUY 3a7ay.

BrnageTs moHATHEM OIUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ mentp. Ilomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHKA
IIEPECEKAIOTCS B OJTHOW TOYKE, U O TOM, YTO CEPEAUHHBIC NIEPIICHAUKYJIISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Biamerp mOHATHMEM KacaTeIbHOM K OKPYXXHOCTH, ITOJb30BATBCA TEOPEMOM O
MEPIIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEUIIMMUA T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHHUSI C TOMOIILIO LUPKYJIS U
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPaMMBbI YI€OHOTO Kypca K KOHITY 00y4eHUs
B 8 Ki1acce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IMOJb30BATHCS
MX CBOMCTBAaMU MPHU PEIICHUH F'€OMETPUYECKHUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOUKH MEPECEUCHUS] MEMaH TPEyrojbHUKa (IIEHTpa Macc) B
peleHny 3aaad.

Brnaners noHsTMEM CpeaHEN JIMHUM TPEYTrOJbHUKA W TpalelUud, OPUMEHATH HUX
CBOWCTBA IIPU peLIEHUU reoMerpudeckux 3anad. Ilonmp3oBarbcs Teopemonn dPaneca u
TEOPEMOU O MPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JUISl PELIEHUS PAKTUYECKUX
3a7ad4.
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[TpuMeHSTh TPHU3HAKY ITOA00HS TPEYTOJLHUKOB B PEIICHUN T€OMETPUICCKUX 3a]1ad.

[Tonp3oBaThest TeopeMoit ITudaropa s pemeHus FTeOMETPHUYCCKUX U IPAKTHUECKUX
3agaq. CTPOUTh MaTEMaTHUYECKYIO MOJEIbh B MPAKTUYCCKUX 3ajiadaX, CaMOCTOSTEIILHO
JeNIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME JUTHHBI.

Bnagerh MOHATHSAMU CHHYCA, KOCHHYCA M TAHIE€HCA OCTPOIO yrila IPSIMOYTOJIBHOIO
TpeyrojabHuKa. [1071630BaTHCS STUMHU OHITHSIMH TSI PEIICHUS TPAKTHYCCKHUX 3a71ad.

BbrunciaTe  (pasaudHBIME - CIIOCOOAMH) ILIOMIAAb TPEYroJbHUKA MW ILIOIIAIU
MHOTOYTOJBHBIX (GUTYp (ITOJIB3YSCh, TJI€ HEOOXOINMO, KAIBKYJIATOpOoM). [IpuMEHSTH
IOJIyYEHHBIC YMCHHS B PAKTUYCCKUX 3a/1a4ax.

BraneTs MOHATHSIMH BIIMCAHHOTO M IIEHTPAJIBHOTO yIJja, UCII0Ih30BaTh TEOPEMBI O
BIIMCAHHBIX yIjaX, yriaX MEXIy XopJaaMu (CEKYIIMMH) U yIJie MEXAy KacaTelbHOH U
XOPAOH MPH PEIICHUN TCOMETPUUICCKUX 3a1a4.

Bnagerb TOHSATHEM ONKMCAHHOTO YETBIPEXYTOJbHHUKA, IPUMEHATH CBOWCTBA
OIMMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a,1a4.

[TpuMeHSATh MOJyYeHHBIC 3HAHUS Ha IIPAKTUKE - CTPOMTHh MAaTEMaTHYCCKUE MOJICITH
JUIS  3a7ad  PEaJbHOH KM3HU U MPOBOJUTH COOTBETCTBYIOIIWE BBIYMCICHUS C
IPUMCHECHUEM  II0JIOOMS M TPUTOHOMETpUH  (MOJB3YACh, TJe  HEOOXOAHMMO,
KJIBKYJISITOPOM).

[IpenMeTHbIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI yU€OHOT0 Kypca K KOHITY 00yUeHUS
B 9 Ki1acce:

3HaTh TPUTOHOMETpHUUYECKHE (HYHKIIMU OCTPHIX YTJIOB, HAXOIUTH C MX MOMOIIBIO
pa3iMyHbIE 3JIEMEHTHl MPSMOYTOJBHOTO TPEYTrOoJIbHUKA («pEHIeHHE NPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C TOMOIIBIO KaNbKYyJIsATOpa) IJIUHBI W YIJbl IS
HETaOJMYHBIX 3HAYCHUI.

[Tonb30BaTbes  (QopMynaMu TPHUBEACHHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JJII HAXOXKIEHUS COOTHOIICHWH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB JJIsi HaXOXICHUS Pa3IUYHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY), MPUMEHATh UX TPU PEUICHUH
reOMETPUUYECKUX 3a/1a4.

Bnagerp moHATHAMH TpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. [lonb3zoBaTbcs cBOWCTBAMHU MOJOOMS MPOU3BOJBHBIX (PUTYpP, YMETh
BBIUUCIIATH JUTMHBI M HAXOUTh YIJIbl Y TOA0OHBIX Quryp. IlpuMeHsaTs cBoiicTBa momgoous
B MPAaKTUYECKUX 3a/la4aX. ¥ METh MPUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYIKAIOIIEM
MUpE.

[Tonp3oBaThCs TeOpEMaMM O IPOU3BCIACHHUHN OTPC3KOB XOpA, O IIPOU3BCACHUHU
OTPE3KOB CCKYHIUX, O KBaApaTe KacarejabHOM. [lonb30BaThCs BCKTOpaMH, IIOHUMATb HUX
FCOMCTpI/I‘IeCKI/Iﬁ 141 (1)I/IBI/I‘{CCKI/Iﬁ CMBICJI, IPUMCHATHh X B PCIICHHN I'€COMCTPHUYCCKUX U
(l)I/IBI/I‘-IeCKI/IX 3aJad4. HpI/IMeHﬂTB CKaJIIPHOC IPOU3BCACHUC BCKTOPOB JId HAXOKIACHHA
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JUTUH U yTJIOB.

[Tonb30BaThCs METOJOM KOOPJAMHAT HA IUIOCKOCTH, MPUMEHSATh €r0 B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanetrs NOHATUSAMHU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI
JIyTU OKPYXHOCTH M PaJMaHHON MEphl yIila, YMETh BBIUHMCIATH IUIOLIAAL Kpyra U €ro
yactei. [IpuMeHATh noyuyeHHbIE YMEHUSI B IPAKTUYECKUX 33a4ax.

Haxoauts ocu (U1 IEHTPBl) CUMMETPUU (DUTYP, TPUMEHSATH ABHXKEHUS IIJI0OCKOCTH
B IIPOCTEUIINX CIIyYasX.

[IpuMeHATh NOJyYEHHBIE 3HAaHUS HA IIPAKTUKE - CTPOUTh MAaTEMaTUYECKUE MOJIEIN
JUISL 3aJad  pea’lbHOM JKU3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C
PUMEHEHUEM NIOJI00MS U1 TPUTOHOMETPUYECKUX (PYHKIUH (MOAB3YSCh, I1e HE0OOX0IUMO,
KJIBKYJISITOPOM).
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7 KIJIACC
Kou-Bo OcHOBHBIE BH/IBI 1eSITEILHOCTH 00yYal0IIUXCS Peasuzanms 3axau
HaumenoBanue OCHOBHOE coJlep:KaHHe Hudposbie padoyeii mporpamMmsbl
pasjieiia (TeMbl) Kypca Hacos 00pa3oBaTeJibHbIE pecypehl BOCIIMTAHUS
[Ipocreiimue 14 [Ipocreiime reomerpudeckue |MPopMyJIMpoBaTh OCHOBHbIE MOHSITHS u |OOpa3oBarenbHas aThopma [IaTpUOTHYECKOE
reoMeTpHYeCKUe 0OBEKTHL OIIPCICTICHUS. Pacno3HaBars U3yYCHHBIC «Poccuiickast  [BocriuTaHHe
buryps " uxX MHOTOyroJIbHUK, TOMaHasl. reoMeTpudeckue  (QUIYphl,  OHPeAeNsiTb WX [JICKTPOHHAs IIKONa»  (TPYAOBOE BOCIIUTAHHE
cBolicTBa. Vzmepenne CMeXHbIe H  BEpPTUKAJbHBIC [B3aMMHOE PACIONIOKEHHE, BBIMOJHATHL depTéx mofhttps://resh.edu.ru/ [ICHHOCTH HAay4HOTO
reOMETPUICCKUX yriel.  Pabota ¢ NIpOCTEHIIMMU|YCIIOBHIO 33/1aUH. Buneoypoku OHJIAHH  [O3HAHUSA
BEJINYNH HepTeKAMHL. IMpoBoaMTH TPOCTEHIINE IOCTPOEHHS ¢ ToMorkio|nttps://videouroki.net/ amanTanys K
3mepenne JIUHEWHBIX U |IUPKYJIS U JINHEUKH. «IKmace» M3MEHSIOIIHUMCS YCIIOBUAM
VIJIOBBIX ~ BEJWYWH, BblUMCiIcHHe|A3MepsATh, JNHHEHHbIE W YIJIOBBbIe BenuuuHbBl  |Nttps://www.yaklass.ru/ COLIMATBHON U

OTPE3KOB H YIJIOB

reOMETPUUECKHUX U MPAKTUUECKUX OOBEKTOB.

OnpenenasaTh «Ha I71a3)» pa3Mepbl peabHBIX 00BEKTOB,
NpOBOAUTL TIPyOyl0 OIEHKY HX

pa3MepoB.

PemiaTh 3a7aun Ha BBIYMCIICHWE JJIMH OTPE3KOB U

BEJINYNH YTJIOB.

PemiaTte 3a7auM  Ha  B3aUMHOE  PACIOJIOKEHHUE
reoMeTpudecKux Guryp.

IIpoBoauTh Ki1acCH()UKANMIO YITIOB, BBIYHCISATH
NMMHEHHBIE W YIJIOBBIE BEIMYHHBI, MNPOBOAUTH

HeO6XO)II/IMI:-Ie J0Ka3aTCJIbHBIC PACCYKICHU.

3HAKOMUTBCS C HCTOPUEH PA3BUTHS T€OMETPUHN

[IPUPOJTHO Cpeabl
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TpeyroabHUKU

22

[lonsarue 0 paBHBIX
TPEyroJdbHUKaX W  TIEPBUYHBIC
MPEACTABICHUSI O  PaBHBIX
¢durypax. Tpu MIpHU3HAKa
[paBeHCTBa TPEYTOIbHUKOB.
[IpuzHaku paBEHCTBA
[IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CaoiicTBO
MeIUaHbl MIPSIMOYTOJIBHOTO
TpEeyrojbHUKa, MPOBEAEHHON K|
runoTreHyse. PaBHOOeqpeHHBIE U
[PAaBHOCTOPOHHHE  TPEYTOJBHUKH.
[Ipu3Haku u CBOICTBa

aBHO6e,I[peHHOFO

Pacno3naBaTh mnapsl
TOTOBBIX depTexax (c

pPaBHBIX TPEYTONbHUKOB HA
yKa3aHHEeM

MIPU3HAKOB).

BbIBOAMTL CIICICTBUS (paBeHCTB COOTBETCTBYIOIINX|

DJIEMEHTOR) u3
DopMyIUpPOBATH
TYIIOYTOJBHOTO,
paBHOOEIPEHHOTO,
TPEyroJIbHUKOB; OHUCCEKTPHUCHI,
TPEYTrOJIbHUKA;,  CEePEJUHHOrO
0Tpe3Ka; IepuMeTpa TPEYroIbHUKA.
DopMyJIHPOBATH CBOMCTBa
PaBHOOEPEHHOTO TPEYTONbHUKA.

PaBEHCTB
OIpeIeNICHHS:

TPEYTONBHHUKOB.

OCTPOYTOJILHOTO,

n

«Skysmart»
https://skysmart.ru/ Onmnaiia

mwratopma Buneoypoxu
OHJIAtH
https://videouroki.net/

MIPSAMOYTOJIBHOTO,
PaBHOCTOPOHHETO
BBICOTHI,
NepIeHANKYIIpa

MCOHUaHB]

MIPU3HAKU

CTpPOMTBH UYEpTEeXKH, pelmaTrh 3agadyd C IOMOILBIO

HAXOXXACHUS PABHBIX TPCYT'OJIbHUKOB.

«SIKmacey
https://www.yaklass.ru/

rpaskAaHCKOE u
TyXOBHO -HPaBCTBEHHOE
BOCITUTaHHE

TPYIOBOE BOCITUTAHHE
CTETHIECKOE
BOCITUTAHHE
9KOJOTUUECKOE
BOCITUTAHHE
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TpeyroapHuka. HepaBenctBa B
CEOMETPHH. [IpssmMoyronbHbIi
TPEYTOJILHUK C yriioM B 30

IIpuMeHsATh TPHU3HAKKM DPABEHCTBA MNPSIMOYTOJBHBIX
TPEyrONbHUKOB B 3aJa4ax.

Hcnonb3oBaTh  1U(POBBIE  pECypCHI
Hccie0BaHMsI CBOICTB M3ydaeMbIX (uryp.
3HAKOMUTLCS ¢ MCTOPHeE Pa3BUTHSI TEOMETPUH

Jid) b

[lapannenbHble
[psIMBIC, cymMma
YTJIOB TPEyTONbHUKA

14

[MapamnensHble  TpsIMBIE, WX
cBoiictBa. Hakpect  nexamue,
COOTBETCTBEHHBIC "
0THOCTOpOHHHE YTJIBL,

00pa3oBaHHBIE IIPU TIEPECCUCHNH
MapajIebHBIX MPSMBIX
CeKyIei). [Tpuznak
MapajyieIbHOCTH  NPSIMBIX — 4Yepe3
[PAaBEHCTBO PACCTOSIHMH OT TOYEK
OZHOU IpsAMOM A0  BTOPOH
[IPSIMOMA. Cymma YIJIOB
TpeyroibHuKa. BHemmHwe  yriel
TPEYroJIbHUKA

DopMyIHPOBATH MOHATHE HapaebHbIX
MPAMBIX, HAXOJAHUTb IPAKTUYECKUE TPHUMEPBI.
M3yuyaTres cBoiicTBa yrioB, o00pa30oBaHHBIX NpHU
[EPEeCCUCHNH  MapajuleNbHBIX MPSAMBIX  CEKYIIEH.
IIpoBoauTs [A0Ka3aTENBCTBA  MAPAIEIBHOCTH
NIBYX MPSMBIX C IOMOIIbIO YIJIOB, 00pa30BaHHBIX NPH
[IEPECEUEHUH ITUX NPSAMBIX TPEThEH IPSIMOM.
BbruucasiTe CyMMYy YIVIOB TPEYrOJIbHUKA U
MHOT'OYTOJIbHUKA.
Haxoauth ynciioBbie M yKBeHHbIE 3HAYEHHSA YIJIOB]
B TEOMETPUIECKUX 3agavax c
HCTIONB30BAHUEM TEOPEM O  CyMME  YIJOB
TPEYTroJIbHUKA U MHOTOYTOJIbHHKA.
3HAaKOMHTBCSI C HICTOPUEN pa3BUTHUSI TEOMETPUU

OOpa3zoBarenbHas wiatdopma
1C:Ypox
https://urok. 1c.ru/
«Skysmarty»
https://skysmart.ru/ «IKmace»
https://www.yaklass.ru/

rpakIaHCKOe H
TyXOBHO -HPaBCTBEHHOE
BOCIIUTaHHUE TPYIOBOE
BOCIUTAHHE [IEHHOCTH

HAyIHOTO
[O3HAHMS PU3NIECKOE
BOCIIUTAHHE,
(hopMHUpOBaHUE KYJIbTYPHI
310pOBbS U
SMOI[HOHATILHOTO
OJIaroImoTydns: ananTanus

K

M3MEHSIOIINMCS YCIIOBHSIM
COLIMAJILHOM U IPUPOIHOM
Cpenbl:
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OKPY>XHOCTB U KPYT.
['eomeTpuueckue
[IOCTPOCHHUS

OKpy>KHOCTb, XOpJa U JUaMETP UX
CBOCTBA. KacaTenpHas K|
OKPY>KHOCTH. OKpy’KHOCTB,
BITHICAHHAS B YTOIL.

[lonstue o I'MT, npumeHeHue B

3a1a4ax. buccexrpuca u
CEepEeUHHBIH  MepHeHIUKYIIIp
Kak TreoMeTpudeckue  MecTa
Touek. OKpyKHOCTb, OIMCaHHAS
OKOJIO TpEeyroJIbHUKA.
OKpy>XHOCTB,  BIICaHHas B
TPEYTOJIbHUK. IIpocreiinue

3aa41 Ha MOCTPOCHUC

DopMyJIHPOBATh  OMNpeJeJeHHusl. OKPYKHOCTH,
XOpHbl, IUaMeTpa M KacaTelbHOW K OKPYXKHOCTH.
M3yyaTh HX CBOIHCTBA, MNPHU3HAKH, CTPOUThH

OOpa3zoBarenbHas mwiatdopma
«Poccuiickas
JICKTPOHHAS IIKOJIa

https://resh.edu.ru/

YCPTCIKU.
MCCJIellOBaTb, B TOM 4YHUCJIIC HCHOJb3YyH IIH(l)pOBbIe

«Skysmart»
https://skysmart.ru/

pecypebl: OKPY)KHOCThb, BIIMCAaHHYIO B YIOJ; IEHTp
OKpPY>KHOCTH, BIIMCAHHOMW B YToOJ; PaBEHCTBO
OTPE3KOB KacaTeJbHbIX.

O0pasoBarenbHas mwiatdopma
1C:¥Ypok
https://urok. 1c.ru/

Hcnoan3oBare Meron I'MT s gokas3areibCTBal
TEOpeM O TIepeceueHHH OWCCEKTPHC  YTIIOB
TPEYroJbHUKA U CEPEAUHHBIX MEPHEHIUKYISIPOB K
CTOpOHaM  TpeyrojbHHKa ¢  nomomplo ['MT.
OBnajzieBaTh TOHATHUAMU BIUCAHHOW W OMUCAaHHOU
OKPYXXHOCTEH TPEyrojibHUKA, HAXOJIUTh LEHTPHI ITUX
OKPYXHOCTEH.

PemaTh OCHOBHBIE 3a/layd Ha TIOCTPOCHHUE: YIJIa,
PABHOTO JAHHOMY; CEPEAMHHOTO MEPHEeHAUKYISIPa)
TaHHOT'O OTPE3Ka; MPSIMOM, IPOXOIAIIEH uepe3 JaHHYIO

TOYKY ¥ NEPIEHANKYISIPHON TaHHOH

MaTPHOTHIECKOE
BOCIIUTaHHUE TPYIOBOE
BOCIIMTaHHE [ICHHOCTH

HAyIHOTO
MMO3HAHUS (PU3MUECKOe
BOCITUTaHUE,
(hopMUpOBaHUE KYIbTYPHI
310pOBbS U
PMOIIMOHAIBHOTO
0JIAroMOITyYHsl aalTaIus K
M3MEHSIOIINMCS YCIIOBHSM
COLIMAJILHOM U IPUPOIHOM
cpensl
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MPSMOIL; OHCCEKTPHCHI JTAHHOTO
TPEYTOJLHUKOB MO PA3IMYHBIM JIEMEHTaM.
3HAKOMUTECS ¢ HCTOPHEH Pa3BUTHS T€OMETPHH

yria;

[loBTOpEHMUE,

00001IeHNE 3HAHUIT

[loBTopenne u  oOoOImIeHHUE
OCHOBHBIX HIOHSTHI U METOZOB
Kypca 7 Ki1acca

PemaTh 3a1a4M Ha TOBTOPEHHUE, HILTIOCTPHPYIOIIIC
CBSI3M MEXKAY Pa3IUIHBIMH YacTAMH Kypca

«SIKmacey
https://www.yaklass.ru/

OOpa3zoBarenbHas wiatdopma
UCHIi.RU
https://uchi.ru/
OOpa3zoBarenbHas mwiatdopma
«Pocculickas
QJIeKTPOHHAS IIKOJIa

https://resh.edu.ru/

«Skysmart»
https://skysmart.ru/

OOpa3oBarenbHas mwiatdopma
1C:¥Ypok
https://urok. 1c.ru/ Onmaitn

mratopma Buneoypoxu
OHJIANH
https://videouroki.net/

1 )matpuotndeckoe
BOCIIHTaHHE:
2)rpakaaHcKoe "
TyXOBHO -HPaBCTBEHHOE
BOCIIHTaHHE:

3) TPYZOBOE

BOCIIUTAHHE:

5) [EHHOCTH
Hay4YHOTO

[O3HAHUSL:

6) husrueckoe BOCITUTAHME,
(bopMHpOBaHHE KYJIBTYPbI
30pOBBS U
YMOLMOHAIBEHOTO
OIaromoy4dus:
7)3K0JI0TNYEeCKOe
BOCIIHTaHHE:

8) ana
[TAIHS K
M3MEHSIOIINMCS YCIOBHSM
COLIMAJIbHOM U IPUPOIHOM

OBILEE
KOJIMYECTBO
YACOB
[MPOIPAMME

no

68

79
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OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqaloumxca

Peanuzanus 3agau

Kou-Bo N
HaumeHnoBanue YACOB OcHoBHOE cogepKaHHe Hudposeie padoyeii nporpaMMsl
pa3neiia (TeMbl) Kypca o0pa3oBareabHbIe pyp™ BOCIIMTAHUS
M300pazkaTh W HAXOAMTh Ha  4YepTexax O6pa3OBaTeJL1JIéIIf_1I’! RU 3) TpymoBoe
UEeTHIPEXYTONBHUKN PA3HBIX BHIOB M HUX 3JIEMEHTHI. ﬁ,ﬁ%g@;ﬁ%ﬁ?ml L BOCIIUTaHHE:
[lapannenorpaMM, ero npusHaku n/@opMyIHpPOBATH onpe/eJeHHs: 4)scTeTnyeckoe
CBOMCTBA. YacTtHble Clly4daumnapajjeiiorpamma, npsIMOYTOJIbHUKA, pomoOa, 5 Onnaiin . BOCIIUTaHUE:
i HUAECOYPOKH OHJIAMH
[apajuiesIorpaMMOB KBajipaTa,  TpameLuH, paBHOOOKOH  Tpamenud, httL))IS'//)\]/ri)deouroki ot 5)LeHHOCTH HAYYHOTO
(IpsIMOYTOJIBHUIK, poMO, [IPSIMOYTONBHOH TpanenuH. : : 1O3HAHMS:
. KBaJpaT UX TpU3HAKH U 0Ka3bIBATh M MCIO0JIb30BATH NPH PEIICHUH 32124
UetbipéxyroiapHuku (12 AP ), P A . punp A 6)du3nyeckoe BOCIHUTaHHUE,
CBOICTBA. Tpaneuus. |OpuU3HAKK u CBOICTBA: HnapaIerorpaMMma,
(hopMupOBaHHUE KyJIbTYpbI
PaBHOOOKass W  MPSAMOYTOJbHAAMPIMOYTOJIbHUKA, poMOa, KBaapaTa, TpaIeluH, 3 IOPORES H
anenuu. Meto BOCHHUS  [paBHOOOKOU Tpamenuu, npsMOyrolbHON Tparenny.
rpanen A yA P PATICLIHH, TIPAMOY Tparelt PMOLMOHAIBLHOI'O
MEIUaHBL. IIpuMeHsTh MeTOJ yIBOCHHUS MeIMaHbI
OIaronoyyus
LlenTpansHas cUMMETPHs TpeyronbHuka. Mcnmoas3oBaTh 1H(GPOBBIE pPECypChl
IUIs1 MCCIIeIOBaHMsI CBOMCTB M3Yy4aeMbIX QUTYD.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS T€OMETPHUU
IIpoBOoAUTH NOCTPOCHHMS C IOMOILBIO LUPKYJIS U 06195(?03“@%%11?1{11{[} 2)rpaxaHcKoe U
9 miathopma 1.
WHEUKH HCTIOJb30BaHUE T Mel D " :
IIMHE C HCIONB30BaHUE TeOpe ajeca https://Uchi.ru/ JlyXOBHOHPABCTBEHHOE
TEOpEMBI O MPONOPLUOHANBHBIX OTpE3KaX, CTPOUTH BOCIIMTaHHE:
YETBEPTHIN MPOMOPUHOHAIILHEIN OTPE30K. (];HHaI/IH _— 4)scTeTnyeckoe
IIpoBoaUTh [0KA3aTEJLCTBO TOrO, YTO MEIUAHBI //HH(;?OYPOILI? OHtJ/TaHH_FE BOCHHTAHUE:
€yroJibHUKa IIEPECEKAIOTCS B OJHOW TOuke, H| ://VIAEOUroKl.ne
Teopema Qaneca u Teopema oTI;};r p A ’ 5)1IEHHOCTH HAYYHOTO
HAXOIUTH
[IPONOPLIHOHATIBHBIX OTpe3Kax. A MTO3HAHUS:
CBSI3b C IIEHTPOM MAacC, HAXOAMThb OTHOIIEHHE, B
CpenHsisi JHMHUSL  TPEYrONbHUKA. . 7)3KOJIOTHYECKOE
N KOTOPOM MEIHMAaHBI JEIATCS TOYKOH MX TepecedeHHsI.
Teopema Daieca u Tpaneuus, e€ cpenHss JUHUSL. BOCIIUTAHUE:
HaxoauTh TOHOOHBIE TPEYTrOJBPHUKH HAa TOTOBBIX
TeopeMa (o} HpOHOpHI/IOHaHBHBIe OTPE3KU. 8)aﬂaHTaHI/IH K
[IpONOpLUMOHANBHEIX (15 LleaTp Macc B  TpeyroibHUKE epTORax - C - YKaaHHEeM - COOTBETCTBYIOIIIX
Op 63151)( H00GHbIe HOHO%HHG . ronIIjHﬁl;cH T I/il'lpI/IBHaKOB nmomoOus. Pemars 3amaum Ha 1MOmOOHBIE M3MCHSAIOIMMCA yCIIOBUAM
P ’ pey ) P TPEYrOJbHUKA €  IIOMOIIBIO  CAMOCTOSATEIbHOIO COLMAJIbHOU M IIPUPOTHON
TPEYTOJIEHUKH [IpHU3HaKa mo1o0ust .
[OCTPOEHHUS YepTe)Xel M HaXOXKICHUS I0JIOOHBIX
TpeyrojibHukoB. IIpumeHeHue
TPEyroJbHUKOB.
0100Ms pu peuieHuu
IIpoBoauTh [J0Ka3aTeJbCTBA C HCHOJb30BAHUEM
[IPAKTUIECKUX 3a/1a9
[IPU3HAKOB TT0I00HS.
Jloka3bIBaTh Tpu IIpU3HaKa noo6us
TPEyroJbHUKOB.
IIpuMeHATh TMONlydeHHbIE 3HAHWS IIPH PELICHUU
TEOMETPUYECKUX U MPAKTHYECKUX 3a/1a4.
3HAKOMHUTLCS ¢ HCTOPHeil pa3BUTHSI TEOMETPUH
[Inomans. 14 CBoiicTBa wromazne |OBJageBaTh NEPBUYHBIMH NMPeACTABIEHUAMH 00 OO6pazoBarenpHast 2)rpaxxJaHcKoe U
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Haxoxnenue reoMeTpuuecKux Guryp. ﬁﬁagdl)/%%hﬁ? rld/CHl-RU JTyXOBHO- HPABCTBEHHOE
riomaneu DopMmyJsl JUIsL mwiomaau |obme Teopuu Iwomanu (Mepbl), GOpMYJIHPOBATH HIS . U ALT BOCIIUTAHHE:
TPEYroJbHUKOB u TpeyrojbHUKA, IapajlleorpaMMa,CBOMCTBA IUIONIA M, BBIACHATD X HATIISIHBIA CMBICIL. Omtaitn 4)acTeTHdeckoe
MHOTOYTOJIbHBIX Tpameuuyd. |[BeIBoaguTh GOpMynsl IUTOIAM Iapajuierorpamma,Buneoypoku OHJIAMH BOCIIMTAHUE!
¢Guryp.  Thiomann Brruncienune IWIOmaAeH (TpeyrojbHUKa, Tpanenud u3 QopMynbl  miomaaunttps://videouroki.net/ 5)LeHHOCTH HAYYHOTO
OXOOHBIX GUTYD cioxHBIX  ¢uryp. Ilnomamm |[npsMoyronbHHKa (KBajpara). HO3HAHMS:

¢uryp Ha kuerdaroii Oymare.BeiBoguTh  (GOpMyJbl  [UIOIAMM  BBIIYKJIOTO 6)du3ndeckoe BOCIUTaHHE,

[Tromann mogo0HBIX QUTYP.
Bamaun c MIPAKTHICCKIM
comepxaHueM. Perienne 3amau c
[TOMOLIBIO MeToza
BCIIOMOTaTENbHOM TUIOLIAH

YEeTHIPEXYTOMBPHIKA Yepe3 JUArOHAld U Yrol MEkKIy
Humu. HaxoanTs miomanau Guryp, n300pak€HHBIX Ha
KJIeT4aTON Oymare, MCIOJIb30BaTh pa3oueHue QUrypol
HAa YacTH W JocTpanBaHue. Pa30umpatrh mnpumepsl
HCIIOJIb30BAHUS  BCIIOMOIaTelIbHOU
[UTOIIAIN ISl PEIICHUS] TCOMETPUICCKHX 3a/1ad.
Haxoautsb 1uioniay mogo0HBIX Guryp.
BbIYucasTh IUIOMIATN PA3IHIHBIX MHOTOYTOJBHBIX
(uryp.
Pemate 3amayd Ha IUIOH[AMh C MPAKTHYCCKUM
COJICpKAHUEM

(opMuUpOBaHHE KYyIBTYpPbL
3I0POBBS U
YMOLMOHATBHOTO
Onaronoyyus

O6pazoBaTenbHas 3) TpymoBoe
/loka3piBaTh TeopeMy ITudaropa, ucnosan3oBarh e€ B ﬁﬂ%g?f@éﬁ} .[I,{J(/:HI'RU BOCIIUTaHHE:
PaKTHYECKUX BBIYUCIICHUSX. 4)3cTeTnyeckoe
DopMyJIHpPOBaATh ONpENEICHUs Omnnaiin BOCIIUTAHHE:
Teopema Ilumdaropa, u e (IPUrOHOMETPHYCCKHX  (YHKIMii  OCTporo  yria,[BUIACOYPOKH — OHJIAHH 5)1IEHHOCTH HAYYHOTO
HpUMEHEHME. Ompefenienne [MPoBepATH  MX  KOppekTHOCTh.  Beipoamry |NitPS://videouroki.net/ HO3HAHUSA
TPUTOHOMETPUYECKUX  (YHKIHHATPUTOHOMETPUUECKHE COOTHOIICHHS B
Teopema [Tudaropa u OCTpOTO  yrja MpsAMOYIOJLHOTOIPSAMOYTOJIbHOM TpeyrojbHuke. MccnenoBarb
Hauanma (10 TpeyrobHUKa, COOTHOIIICHHS MEX]Ty CTOPOHAMH B NIPSIMOYTOJIBHBIX
TPUTOHOMETPUU TPUTOHOMETPUUYECKUE TpeyrojibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.
COOTHOULIEHH B HpsiMoyronbsHOM|Mcnoib30BaTh GopMyIIbl IPUBEICHUS 1 OCHOBHOE
TPEYTOJIbHUKE. OCHOBHOE  [TPUTOHOMETPUUYECKOE TOKIECTBO IS HAXOXKACHUSA
TPUTOHOMETPUYECKOE TOKAECTBO ([COOTHOLIEHHH  MEXIy  TPUTOHOMETPUYECKHMHU
(YHKIMSAMU pa3iINdHbIX OCTPBIX yrioB. [IppumMeHATH
[0JTyueHHbIC 3HAHUSI 1 YMEHUSI [IPU PELICHUH
[PaKTHYECKUX 3a/1a4. SHAKOMHUTbCSI C HCTOPHEi
A3BUTHUS TEOMETPUH
Brucanuele U  1eHTpanbHble  (MOpPMYJIHPOBATH OCHOBHBIE OIIpecIIeHus, ObpaszoBatenbHast 2)rpaxIaHcKoe u
'YTIIbI B OKPYKHOCTH. YIJIBI, YTOJ MEXJy KacaTelIbHOW H|CBSI3aHHBIE C YIJdaMH B Kpyre (BIMCAaHHBIH yrod, E?ta?i/)/(:ﬂMh? IH/CHLRU JyXOBHOHPABCTBEHHOE
Briucannele u XOpIOH. YTriabl MeXAy XOopJaMH HeHTpanbHbI yros). HaxoauTh BHuCaHHBIE YIUIBL, BOCIIUTAHUE:
OnucaHHbIe 13 CEKYIIIUMH. Briucanusie W[OTMpAIOIIMECs Ha OJHY Jyry, BBIYHCAATHL yribl c|  OHuaiin . 4)scTeTnueckoe
UETHIPEXYTOJILHHUKH. OIHCAHHBIC YETHIPEXYTOLHUKH, HX[IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMEI O}r?é%[;?/ﬁgggu rokin et‘;HHaHH B —
KacarenpHbIe K NPU3HAKM ¥  CBOWCTBA. [BIMCAaHHOM  YETBIPEXYTOJNBHUKE, TEOPEMBI O 5)  memmocTH
OKPYXHOCTH. [IpuMeHeHHE 3THUX CBOWMCTB MPHUEHTPAILHOM yIJIE.
HAY9IHOTO

Kacanue okpyxHoCcTEH

permeHnn TeOMETPHUECKUX

HccaenoBarh, B TOM YUCIE C TOMOIIBIO HU(POBBIX
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3a1ad. pecypcos, BITUCAHHBIE u ONHCaHHbIE
B3anMHOE paclooXKEeHUe IByX  [UCTHIPEXYTOJIBHUKH, BBIBOAMTB UX CBOilcTBa U MTO3HAHUS:
OKpPY>KHOCTEH, o0mye |[IpU3HAKH. 6)(u3nveckoe BOCIUTAHHUE,
KacaTeJbHBIE. Kacanwe [Mcmoab30BaTh O5TH CBOWCTBA W NPU3HAKA IPH (bopMupoBaHHe
OKpY>KHOCTEH peleHny 3a1a4 KyJIbTYpHI 30POBbS U
SMOLIMOHAIBHOTO
Onaronosyyus
Pemars 3aJa4u Ha NOBTOPEHUE, WIIHOCTPUPYIOLIUE O6Pa3OBaTeJ[TjB(I:{I%I% R 3) TpymoBoe
. [cBS3M MeXAy pa3IM4YHBIMU YacTAMHU Kypca ﬁganI/)/Oth? / 1L.RU BOCIIUTaHHE:
[loBTOpEHNE OCHOBHBIX MOHATHH U S.//uchi.ru
[ToBTOpCHIIE, 4)scTeTnyeckoe
. 4 METOZI0B KypcoB 7 U 8 KJ1accoB, Omnaiin
00001IeHNE 3HAHUI N N BOCIIHTaHHE:
000011IeHE 3HAHUI Buneoypoku _ oHyaliH
https://videouroki.net/ 5)UCHHOCTH ~ HAyYHOTO
O3HAHUS
OBIIEE
KOJIMYECTBO 68
YACOB o
ITPOI'PAMME
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9 KJIACC
Kou-Bo OcHOBHBIE BHIBI 1eSITETLHOCTH 00y4aloIuXcs Peanuzanms 3axau
HaumenoBanue OcHoOBHOE coliep:kaHue Hudpossbie paboyeii mporpamMMbl
paszaesa (TeMbl) Kypca Hacos oOpa3oBaTesIbHbIE pecypchl BOCIIHTAHUS
TpuronomMerpus. 16 Omnpenencane DopMyIHPOBATH onpeneienus |OGpasoBarenbHas marpopma [3) TPYAOBOE
TeopeMbI KOCHHYCOB H TPUTOHOMETPHYECKNX QYHKIMI  [TpUroHOMeTpuueckux (yHKIMHA Tymbix u mpsmbixiSIKmace» BOCIIHTaHHE:
CHHYCOB. Pemienne yrios ot 0° mo 180°. ®opmynsr  [yrioB. https://www.yaklass.ru/ 4)scTeTraeckoe
TPeyroJibHUKOB [PUBEICHHS. BbIBOAMTB TEOpeMy KOCHHYCOB M TeopeMy cHHYCcOB/(OHIalH matdopma BOCIIHTaHHE:
Teopema KOCHHYCOB, TeOpeMa (C paXiycoM OIIMCAHHOW OKPY>KHOCTH). «Skysmart» 5) LEHHOCTH
CHHYCOB. Pemrenne [BuiBoauTh  (popMyasl  Jas  BbIuMciaenus  |nttps://skysmart.ru/ Hay4HOTO
TpEYroiabHUKOB. IIpakTudyeckoe  [maomameii ¢ Hcmoab3oBaHMeM  TeopeMm (Bujeoypoku OHJIAWH  [TO3HAHUS:
pUMEHEHNE JIOKa3aHHBIX |[TPUTOHOMETPHH (hopmyma mwiomanu  |https ://videouroki.net/ 6) busnueckoe
TeopeM TPeyroJibHHUKa 4epe3 JIB€ CTOPOHBI M Yroj MEeXIy BOCITUTaHHE,
HUMH, (opMyna IUIONIa I YeThIPEXYTOJIbHUKA Yepes (hopMUpOBaHUE KYJIbTYpbI
ero JMaroHajly M yroJl MeX1y HUMH). 30pOBBS U
PemaTh TpeyroJibHUKH. YMOLMOHAIBEHOTO
Pemath TnpakTHUeCKHE 3ajadyd, CBOZSLIMECS K 0J1arONOTyYHs:
HaX0K/ICHUIO Pas3IMYIHBIX 3NIEMEHTOB
TPEYroJbHHUKA
[IpeoOpa3oBanue 10 [lonsiTme o mpeoOpazoBanun |OcBauBaTh MOHSITHE IpeoOpasoBaHus 101001 |O0pa3oBarenbHas mwiaTdopma 2)rpaskaaHcKoe u
nmoxoousi. Merpuyeckue mogoousl. CootBercTBenHble |McciienoBaTh OTHOLICHHWE JIMHEWHBIX 3neMeHTOB[«SIKmace» TyXOBHO-HPABCTBEHHOE
COOTHOLIEHUS B JIEMEHTHI TOJI0OHBIX (Quryp. ¢uryp mpu npeoOpazoBaHUM OZOONS. https://www.yaklass.ru/ BOCITUTAHHE:
OKPYKHOCTH Teopema o  mnpousBeneHudn |HaxoamTs npumMepsl monodust B  okpyxarouieil|O6pasoBarenbHas miathopma [4)scteTuaeckoe
OTPE3KOB  XOpJA, TeopeMa o IEHCTBUTEITBHOCTH. UCHi.RU [Bocruranue:
[POU3BEICHUH 0oTpe3koB |BBIBOAUTHL MeTpHueckne coorHomeHus Mexayhttps://uchi.ru/ mmatpopma  |[5) LEHHOCTH
CEeKyIUX, TeOpeMa O KBajpare OTpe3KaMH XOpJA, CEKYIIMX W KacaTelbHBIX C 1C:Ypok | Hay4HOTO
KacaresibHOil. [IpiMeHeHue B MCIIONIF30BAaHWEM BIHCAHHBIX YIIIOB u momoOHbix|https://urok.1c.ru/ Oumaiin  |[mO3HAHHUS:
pEIIEHNH T€OMETPUYECKHX 3a/1a4  [TPEYTOJILHUKOB. ruiaTdopma «Skysmarty 7)3KOI0THYECKOE
Pemarh reomerpudeckue 3amaud M 3azadn  w3lhttps://skysmart.ru/ BOCITUTAHHE:
pearbHONH JKM3HH C HCIIOJIB30BAaHHEM MOJOOHBIX 8) azia
TPEYTrOJIbHUKOB nTaLMs K

M3MCHAOIUMCS yCIOBUSIM



https://www.yaklass.ru/
https://skysmart.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://urok.1c.ru/
https://skysmart.ru/

®denepanbHas pabodas mporpamma | Maremartuka. 5-9 kinaccel (0a30BbIN YpOBEHB)

BekTopbl

12

OmnpenencHre BEKTOPOB,
CJI0’KEHHE u BBIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha
QHCIIO. DOu3ndecKui u
TCOMETPUICCKUI CMBICTT
BEKTOPOB. PasnoxxeHue BEKTOpa Mo
JIBYM  HEKOJUTUHEAPHBIM
BEKTOpaM. Koopaunatet
BEKTOpA. CkanspHoe
[POHM3BEICHUE BEKTOPOB, €r0
MpUMEHECHUE TSI HAXO0XKICHHS

Hcnoab30BaTh  BEKTOPHI KAK HAMPABICHHbIC
OTpe3KH, HCCIIe10BATh TeOMETPUICCKHIA
(mepememnienne) u (u3HdecKwii (CHJIA) CMBICIE]
BEKTOPOB.

3HATH onpeaeJieHusi CyMMbl U Pa3HOCTU BEKTOPOB

OOpa3oBarenbHas wiatdopma
«AKnace»
https://www.yaklass.ru/

Buneoypoku OHJIANH
https ://videouroki.net/

YMHOKCHUSA BCEKTOpAa Ha YHUCIO, HCCIEI0BATD
FeOMe’I’pI/I‘IeCKI/Iﬁ u (bmnqecxnﬁ CMBICJIBI  OTHX|
onepaunﬁ. Pemarnb TCOMETPUYCCKUEC 3aJadyu C
HCII0JIb30BAHUEM BEKTOPOB.

PackiaaabiBaTh BCKTOp MO JABYM HCKOJUIMHEApPHBLIM

BCKTOpPAM.

3)TpymoBoe BOCIITaHHUE:
5) LEHHOCTH
Hay4HOTO
[IO3HAHMS:
6) husmueckoe
BOCIIHTAHHE,
(bopMHUpOBaHHE KYIbTYpPbI
3710pOBBS U
YMOLIMOHATBEHOTO
0JIaroNoITy ust:
7)3K0JI0TNYEeCKOe
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TUTMH U yIII0B. Pemenue 3amgad ¢
[TOMOIIIBIO BEKTOPOB.
[IpumeHeHE BEKTOPOB ISt
pemeHns 3a1aq GU3UKA

Hcnoab3oBaTh CKaJsIpHOE MPOU3BEACHHE
BEKTOPOB, BBIBOJUTH €I0 OCHOBHBIE CBOICTBA.
Boruucasite CyMMy, pa3HOCTb U CKaJISIpHOE
[IPON3BEICHUE BEKTOPOB B KOOPAUHATAX.
I[IpuMeHsTh CKaTApHOE  MNPOM3BEACHHE  JUIA
HAaXOXJICHUS JUIMH U YTIIOB

JekapToBbI JlexapTOBBI KOOPAWHATHI TOUYEK Ha OOpa3zoBarenbHas wiaTGopma |2)rpak1aHCKOe H
KOOpPAMHATHI HA [UIOCKOCTH. YpaBHEHHE NPsIMOH.  |OcBauBaTh MOHSATHE NPSIMOYTOIBHON CUCTEMBI «IKmace» TyXOBHO-HPaBCTBEHHOE
IJIOCKOCTH YpaBHEHHE OKPYKHOCTH. KOODJMHAT, IEKapTOBBIX KOOPJMHAT TOUKH. https://www.yaklass.ru/ BOCITUTAHHE:
KoopauHaThl TOUYEK nepecedeHust |BBIBOANTD ypaBHEHHE MPSIMOW M OKPYKHOCTH. OOpa3zoBarenpHas miatdopma [4)scTeTuaeckoe
OKPY>KHOCTHU U MPSIMOM. BoiessTh TONHBIA KBaapar Uit Haxoxaenus rentpa|lC:Ypok https://urok.1c.ru/  [Bocnuranwue:
MeTton KOOpAMHAT IIPU PELICHUH |H paiyca OKPYKHOCTH 1o e€ ypaBHeHHUI0. Pemate  |Onnaitn miatdopma 5)LEHHOCTH HAYYHOTO
TeOMETPUUECKUX 337134, 337291 Ha HAX0XKJCHUE TOUEK MePEeceUeHHs IPSIMbBIX «Skysmart» [TO3HAHUS:
MPaKTHYECKUX 3a/1a4 U OKPY>KHOCTEH C IIOMOIIBIO METO/1a KOOPIUHAT. https://skysmart.ru/ 6) busnueckoe
Vcronp30BaTh CBOICTBA yriioBOro ko3dgduimenra Buneoypoku omnaiin https  [Bocnuranwue,
MPSIMOU MPU PELICHUH 33/, AJIsI OTIPEICICHUS :/Ivideouroki.net/ (hopMUpOBaHHUE KyJIbTYphI
pacnosoxeHus npsaMoi. [IpumMeHsaTs KOOpAUHATEI 310pOBBSA U
[PY PELICHUN T€OMETPHUUECKHUX U MPAKTUUECKUX SMOIMOHAIBHOTO
3a/a4, 71 TOCTPOSHUsI MaTeMaTHUECKUX MOJieNneit OIar oMoy HsL:
pEeaNbHBIX 3a]1a4 («METO KOOPIUHATY).
[Top30BaThCs 1J1s1 MOCTPOCHHUSI U MCCIIEIOBAHHUIA
[U(PPOBBIMHU pecypcami.
3HAKOMUTECS ¢ HICTOpHEH Pa3BUTHS T€OMETPHH
IMpaBuibHbIe [IpaBriIbHBIE MHOTOYTOJMBHUAKH.  |[DPOpMYIHpOBATh ONpeIesICHHE IPABUITBHBIX Oo0pa3zoBarenpHas mwiaThopma [2)rpak 1aHCKOe U
MHOT0YI0JIbHUKH. Uucio 1. JIimHa OKpyKHOCTH, MHOTOYTOJIbHUKOB, HAXOANTH UX 3JIEMEHTHI. «IKmace» IyXOBHO-HPaBCTBEHHOE

JJMHa OKpPYKHOCTH U
IUIOIAAb KPyTa.
Borunciaenne
nJiomaae

Iyr'¥ OKpy>XKHOCTH. Pagnannas
Mepa yria.
[Tnomans kpyra, cexkropa,
CerMeHTa

[Tonp30BaTHCS MOHSATHEM JUTHHBI OKPY>KHOCTH,
BBE/IEHHBIM C ITOMOIIBIO IIPaBHIIHHBIX
MHOTOYTOJIbHUKOB, ONPEAEIATh YHCIO JI, JJHMHY AyTH
1 paguaHHyIo Mepy yria. [IpoBoauTs mepexos ot
paauaHHOI MepBI yria K rpayCHON 1 Ha000POT.
OmnpenensTs MIOMaab KpyTa.
BriBoauTh hopMyIsl (B rpagyCHOM U paguaHHON
Mepe) ATl AJIMH YT, IUIOMIAAeH CEKTOPOB U
CEerMeHTOB. Brramcisars romann ¢uryp,
BKJTFOUAFOIIMX JIEMEHTHI OKPY>KHOCTH (Kpyra).
Haxoauts nnomany B 3aauax peaabHON KU3HU

https://www.yaklass.ru/

Buzneoypoku onnaitu https
:/fvideouroki.net/

BOCITUTaHHE!
3) TPYI0BOE
BOCIIMTaHHE:
4)acTeTnaeckoe
BOCITUTAHHE!

5)LIEHHOCTH HAYYHOT'O
[O3HAHMUS:

6) busnueckoe
BOCITUTaHHE,
(hopMHUpOBaHHE KYJIbTYPHI
30POBBSI 1
YMOIMOHAILHOTO
OIIaronoIy ust:
BOCITUTAHHE!
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JIBH:KEeHHUsI ITI0CKOCTH 6 Pa30upath NpUMepbl, WILTIOCTPUPYIOLIHE TIOHATHUS 3) TPYyIOBOE
[ToHsiTHE O IBMKEHNH IUIOCKOCTH. |[IBHKEHUSI. OO0pasoBarenbHas iaTdopma [BOCITUTAHHE:
[TapannenbHblil nepeHoc, noBopoT [PopMyIHpoBaTh ONPEEIEHUS NAapAIUIETBLHOTO «SIKmaccy 4)scTeTraeckoe
IMpuMeHeHue pH pElIeHUH 3a/1a4 |[IepeHoca, MOBOPOTA U OCEBOI CHMMETPHHU. https://www.yaklass.ru/ BOCITUTAHHE!
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BBIBOIUTE UX CBOWCTBA, HAXOAUTH HEMOBIKHBIE
TOUKH.

HaxoquTh LEHTPBL U OCU CUMMETPUIN IIPOCTEUIINX
uryp. I[IpuMeHsTh MapauieNbHbIA HEPeHOC 1
CUMMETPHIO IIPH PEHICHUU TEOMETPUYECKUX 3a1a4
(pa3bupaTs mpuMepsl). Mcrionb30BaTh s
[OCTPOSHHMS M UCCIEOBaHNH NU(POBBIE PECYPCHI

https://skysmart.ru/
Buzneoypoku onnaitu https
:/Ivideouroki.net/

S)IIEHHOCTH HAYIHOTO
[TO3HAHMS:

IToBTOpEHME, 7 OnepupoBaTh NOHATHAMU: QUTYpa, TOUKA, OOpa3oBarenbHas WIATPOpPMa [TATPHOTHIECKOE
o0o01menue, npsiMasi, yroil, MHOTOYTOJIbHUK, paBHOOEAPEeHHBIH 1 [«SIKmacc» BOCIIMTAaHHE: IPaXKIAHCKOE
CHUCTEeMAaTH3aLUs 3HAHUN PaBHOCTOPOHHUIT TPEYTOJILHUKH, TPIMOYToibHbIA  [hitps://www.yaklass.ru/ 1 IyXOBHO-HPAaBCTBEHHOE
[ToBTOpEHHE OCHOBHBIX MOHATHI U [TPEYTOIBHUK, MEIHaHa, OMCCEKTPHCA U BBICOTA O6pazoBarenbHas BOCIMTAHHE:
METOJIOB KypcoB 7-9 Kiiaccos, TpEYroJbHUKA, TIapajieorpaMm, poMo, mwiathopmaUCHI.RU TPYAOBOE BOCIIUTAHUE:
0000IIIeHHE 1 CHCTEMAaTH3aUs PAMOYTONBHHUK, KBAAPAT, TPAIEus; OKPYKHOCTh,  |https://uchi.ru/ PCTETUYCCKOE
3HaHWi. [IpocTeiimme KacaTebHas; PABEHCTBO U Mo00ue Gpuryp, O6pazoBarenpHas miaThopMa [BOCITUTAHUE: [IEHHOCTH
reoMeTpuYecKre GUryphbl U UX TPEyroJIbHUKOB; MapajjiebHOCTh U 1C:Vpox https://urok.1c.ru/  [Hay9HOTO MO3HAHHMS:
cBoiicTBa. M3mepenne [EePICH/IUKYISIPHOCTD TPSIMBIX, YTOJT MEXIY Omutaita wiatdopma (bu3nUecKoe BOCIUTAHHE,
TeOMETPUYECKUX BETMUHMH. NPSIMBIME, CHMMETPHSI OTHOCHTEIIBHO TOYKH «Skysmart» (bopMHEpOBaH¥e
Tpeyronbuuku. [lapannensubie 1 |[IPSIMOM; ANTMHA, PACCTOSIHUE, BETMYNHA YTIIa, https://skysmart.ru/ KYJIbTYPBI 370POBbS U
[epIeHIUKYISIPHBIC TIPSMBIE. U101 b, IEPUMETP. Buneoypoku onnaia https  [MormoHaIbHOTO
OKpPY>KHOCTb ¥ KPYT. Hcnoab30BaTh GOPMYIIBI: IEpUMETPA U IUIOMIAAN :/Ivideouroki.net/ OIaroToTy ust:
["eoMeTpHUYECKHIE TTOCTPOCHHUSI. MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUTOLIAN aanTranus K
VTiiel B OKpY)KHOCTH. Brincanusie [Kpyra, 00b&Ma NPSIMOYTOJIBHOTO MapauIeeUe/1a. W3MEHSIOLIMCSI
U OIIMCAaHHBIC OKPYKHOCTH OnepupoBaTh MOHATHSIIMHE: TIPSIMOYTOJIBHAS YCIIOBHSIM COIMATIBHON 1
MHOTOYTOJIbHUKOB. [IpsiMast u crcTeMa KOOPIMHAT, BEKTOP; HCMOJb30BATh 3TH TPUPOIHO#
OKPYKHOCTB. UeTHIPEXYTOMBHUKH. |[TIOHSATUS IS IPEICTABICHUS JTaHHBIX M PEIICHHUSI
BriiicaHHbIE U ONTUCAHHBIC 33724, B TOM YHCJIC U3 APYTUX YUCOHBIX PEIMETOB.
YeTHIPEXyroJdbHUKH. Teopema Pemath 3a1a4u Ha TIOBTOPEHUE OCHOBHBIX MOHSTHI,
[Mudaropa u Havana WIUTIOCTPALIMIO CBSI3EH MEXIY PAa3IMYHBIMU YacTAMH
TpuroHoMmerpuu. Pemenne obmux (Kypca. BelOMpaTh MeToa A7 peleHus 3a0aun.
TPEYTrOJIbHUKOB. [IpaBUIIbHBIE PemaTth 3a1a44 U3 MOBCCIHEBHON KU3HU
MHOTOYTOJIBHUKH.
[TpeoOpazoBaHUsI MIIOCKOCTH.
JBrxenus. [Togobue. CummeTpust.
[Tmomans. Beraucienue
rutontanei. [Inomanu nogoOHBIX
¢duryp. JlexkapToBbl KOOPAUHATHI
Ha TJIOCKOCTH.
BekTophl Ha IIOCKOCTH
OBIEE 68
KOJIMYECTBO
YACOB IIO
IMTPOI'PAMME
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OEJEPAJIBHAA  PABOYASdA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIINCKA

B coBpemenHoM nudpoBoM MHpE BEPOSTHOCTh M CTAaTUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAUUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUTIOKEHUM, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOJIMMOM KaxJA0oMy uejoBeky. Bo3pacraer uucno npodeccuid, npu
OBJIAJICHUH KOTOPBIMH TpeOyeTcs Xopoiasi 6a30Bast MOATOTOBKA B 00J1aCTH BEPOSTHOCTH
U CTaTUCTUKH, TaKasi OJrOTOBKA BayKHA JUIs IPOI0JKEHUSI 00pa30BaHus U [ yCIIEITHON
PO ECCUOHAIBHON Kapbephl.

Kaxxapiii ueaoBek MOCTOSHHO MPUHUMAET PELICHHUs HAa OCHOBE UMEIOIIMXCS Y HETO
JTaHHBIX. A 1711 000CHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUIX HEIOCTATKA MM N30BITKA
nHpopmMaluu HEOOXOIUMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

NmenHo mosTomMy OCTpO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy 00YUYAIOIINXCS
(YHKUIMOHAIBHYIO T'PAaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0s B KayeCTBE HEOTHEMIIEMOU
COCTaBJISIOLIEH YMEHUE BOCIHPUHMMATh M KPUTUYECKH AHAIU3UPOBATh MH(OPMALHUIO,
MPEJICTABICHHYIO B Pa3NUYHBIX (hOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX
peaJIbHBIX MPOILIECCOB W 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacuéThl.

3HAKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMU MNpPHUHLMIAMHU cOOpa, aHaiu3a U
NPEICTaBICHUS TaHHBIX U3 PA3IUYHBIX c(ep KU3HU 00LIECTBA U FOCYAapCTBA IPUOOIIAET
oOyvaronuxcsi K OOLIECTBEHHbIM HHTEpecaMm. M3yuyeHne OCHOB KOMOMHATOPUKH
pa3BUBAET HAaBBIKM OpraHU3aluy nepedopa U MocYETa Yucia BApUaHTOB, B TOM YHCIIE B
NPUKIIAHBIX 33a/1a4axX. 3HAKOMCTBO C OCHOBaMH TEOpUH I'padoB co31aET MaTeMaTHUECKUN
byHaaMeHT st GOpMUPOBAHUSI KOMIIETEHIIMHA B 00JacTH MHPOPMATUKU U LU(POBBIX
TexHonorui. [Ipy u3yuyeHun CTaTUCTUKHU U BEPOSITHOCTH OOOTAIIAOTCS MPEICTaBICHUS
oOydaronmxcsi O COBPEMEHHOM KapTHMHE MHpa W METOJAaX €ro HCCJIEeI0BaHMS,
(dopMupyeTcss NOHMMaHHWE POJM CTATUCTUKU KaK HCTOYHUKA COLMAIBHO 3HAYUMOMN
uH(GOpPMaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBeTCTBHM C JaHHBIMH IIENISIMA B CTPYKTYpE MpOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTUKa» OCHOBHOI'O OOLIEro 0Opa30BaHUs BbIIEICHBI CIEIYIOIINE
cozepkaTenbHO-MeToauueckue JuHuu: «lIpencraBinenne JOaHHBIX W OMNHcCaTeNbHAs
CTaTUCTHKa», «BeposTHOCTBY, «DJIeMEHThl KOMOMHATOPUKW», «BBeneHue B TEOpuIo
rpadoBy.

Conepxxanue nunun «lIpencraBieHne JaHHBIX M OINKCATENbHAs CTATHCTHKA»
CIIY’KUT OCHOBOU Jy1si (hOPMUPOBAHMS HABBHIKOB PabOTHI ¢ MHPOPMANHMEH: OT YTCHUS U
UHTEpIpeTalud MHPOpMaLIUU, MPEJACTABICHHON B TA0IMIIAX, HAa TMarpaMmax 1 rpadukax,
1o cOopa, MpeACTaBICHUS W aHaldW3a JAHHBIX C HCIHOJIb30BAHUEM CTATUCTUYECKUX
XapaKTePUCTHK CpeTHUX U paccenBaHus. PaboTas ¢ naHHbIMH, 0OydYaroIIuUecs ydarcs
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CUUTHIBATh U UHTEPIPETUPOBATH JAHHBIC, BBIIBUTaTh, ApTYMEHTUPOBATh U KPUTUKOBATh
IpOCTENIINE TUIOTE3bl, PA3MBIIUIATh HaJl (PAKTOpaMHU, BHI3BIBAIOIIUMHU U3MEHUYUBOCTD, U
OIICHUBATh UX BJIMSHUE HA PAaCCMATPUBAEMbIC BEJIMUUHBI U MPOIECCHI.

NHTynTUBHOE TpEeNCTaBlIEHUEe O CIy4alHOW HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJICHLUHA CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOW JI M3YyYCHHS
TEOpPUU BEpOSTHOCTEH. bosbIoe 3HaUeHUE UMEIOT MPAKTUYECKUE 3a/IaHusl, B YACTHOCTH
OTIBITHI C KJIACCUUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa IMpaBaonoJ00us CIy4ailHOTO COOBITHS.
[Ipu u3ydyeHun yyeOHOro Kypca 00ydarouuecs 3HaKOMSTCS ¢ TPOCTEHITUMU METOIaMHU
BBIYUCJICHUS BEPOATHOCTEM B CIIy4alHBIX 3KCIIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJaMU, BEPOATHOCTHBIMH 3aKOHAMU, TO3BOJISIONIUMU CTABUTH U
pemiath 6oJiee ClIOKHBIEC 3a/1aui. B yueOHbIN Kypc BXOJAT HadaJbHbIE MPEACTABICHUS O
CIIy4yalHbIX BEJIMUYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOY4YarOIIUXCS C
MHOXECTBAMU W OCHOBHBIMH OIE€pallMsIMA HAJl MHOXKECTBAMH, pPaCCMATPHUBAIOTCS
MpUMEpbl TPUMEHEHUSI MJId PEIICHUS 3a7ad, a TaKKe HCIOJIb30BaHUS B JPYTHUX
MaTEMaTUYECKUX KypcaxX U yu4eOHBIX MpeIMeTax.

B 7-9 xnaccax uzy4aercst yueOHbI Kypc « BepoSTHOCTh U CTaTUCTHKA», B KOTOPBIH
BXOJISIT pa3Jiesibl: «IIpencraBneHue JaHHBIX U OMHUCATEIbHAS CTATUCTUKAY,
«BeposgaTHoCcThY, «DIIeMEHTh KOMOMHATOPUKIY, «BBenenre B Teoputo rpadoBy.

OO0miee YMCIIO YacoB, PEKOMEHJIOBAHHBIX JJId U3Y4YeHUs Yy4eOHOro Kypca
«BeposiTHOCTD U cTaTHCTHKAY, - 102 yaca: B 7 kiacce - 34 gaca (1 yac B Henelno), B 8
Ki1acce - 34 gaca (1 yac B Henento), B 9 kiacce - 34 yaca (1 yac B Heneno).

COILEPKXAHUE OBYUYEHUA
7 KJIACC

[IpencrapiieHre TaHHBIX B BUJIE TAOIHIL, TUarpamMm, rpaukoB. 3amojHeHre TaOIuIl,
YTEHUE W TMOCTPOCHUE nuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue
rpadMKOB pealIbHBIX TpolieccoB. M3pneuenne wuHboOpManuu U3 AuarpaMm M TaOJuIL,
WCIIOJIb30BAHUE U UHTEPIPETALUS JaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpelHee apudmeTnyeckoe, MeauaHa, pa3Max,
HauOOoJbIIee U HAUMEHbLIEE 3HaYeHUs HA00pa YMCIOBBIX AaHHBIX. [IpruMepsl ciayyaitHON
U3MEHYHMBOCTH.

CryyaliHbI{ SKCHIEPUMEHT (OMBIT) U Cy4yaliHOEe cOObITHE. BepoaTHOCTh M yacToTa.
Ponb ManoBepoOsATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJE U B OOIIECTBE.
MoseTa u urpanapHas KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Uncio pédep U cyMMapHas CTENEHb
BepiuuH. [Ipencrasnenue o csisHoctu rpada. Llenu u mukist. [lytu B rpadax. O6xox
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rpada (dinepoB myTh). [IpeacraBnenre o0 opueHTUpOBaHHOM Tpade. Permenue 3amau ¢

MTOMOIIbIO TpadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TAOIUII, TUarpaMM, rpadukoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IMOAMHOKECTBO. Onepanuu HaJ MHOYKECTBAMH:
oObeuHEHue, mnepeceueHue, nomnoiHeHue. CBoicTBa omepanuid HaJl MHOXECTBAMU:
IIEPEMECTUTENBHOE, COYETATENIHOE, PACIPENEIUTENbHOE, BKIIOYeH . Vcnonb3oBanue
rpaUyecKoro MpeJCTaBICHUST MHOMECTB JUIsl OINKCAaHUSl PEAlbHBIX IPOLECCOB U
SABJICHUU, IIPU PEIICHUU 33/1a4.

N3mepenne paccenBaHus JaHHBIX. JlUcnepcuss W CTAaHOAPTHOE OTKJIOHEHHUE
YHCIIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHusl.

DneMeHTapHble cOOBITHS cilydailHOro onbiTa. CinyyaiiHble coObITHs. BepostHocTH
coObITUH. ONBITBI C PaBHOBO3MOXHBIMU 3JEMEHTApHBIMU COOBITUSAMHU. CiydailHbIN
BbIOOp. CBA3b MEXAY MaJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMH COOBITUSMHU B
MpUPOE, OOIIECTBE U HAYKE.

Hepeso. CBoiicTBa J€pEBbEB: E€AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSYEH
BEpPUIMHBI, CBA3b MEX]Y YHUCIOM BEepUIMH U 4ucioM pédep. I[lpaBuno ymHOKEHHS.
Pemenue 3anay ¢ momolsio rpagos.

[IpotuBomnomnoxueie cobbiTus. Juarpamma Diinepa. O0beIMHEHNE U TIEPECEUCHUE
coObiTii. HecoBmecTHble coObITHS. DOpMyna CHOKEHHUS BEpOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh.  [IpaBuno ymHoxenusi. HesaBucumbie coObiTusa. [IpencraBnenue
DKCIIEPUMEHTA B BUJE JIepeBa. PelieHne 3a1a4 Ha HAX0XKAEHNUE BEPOSITHOCTEN C TOMOIIIBIO
JepeBa CIy4aHOro 3KCIEPUMEHTA, AUarpaMm Juiiepa.

9 KJIACC

[IpencraBieHure AaHHBIX B BUAE TaONIUIL, IuarpaMM, rpaukoB, WHTEPIPETALUS
JaHHBIX. YTeHHE U MOCTpOEHHE TaOIUL, IUarpaMM, TpauKoOB MO PeaIbHbIM JTaHHBIM.

[TepecranoBku u ¢akropuan. CoyeTaHuss WM YHUCIO codeTaHuM. TpeyroibHUK
ITackans. Pemenne 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

['eometpuyeckas BepoaTHOCTb. CiydailHbli BEIOOP TOUKH U3 (PUTYPHI HA IIJIOCKOCTH,
13 OTpE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynaya. Cepus ucnbiTanuii 10 nepBoro ycmexa. Cepus
ucneiTannii bepuysmm. BeposTHOCTH cOOBITHIA B cepyu UCTIbITaHUI bepHyuiu.

CrnydaiiHas BeJIMYMHA M paclpesiesieHne BEpOsATHOCTEH. MaremaTudeckoe
oxuaanue u aucnepcus. IIpuMepbl MaTeMaTH4eCKOro OXUIAHUS KaK TEOPETUYECKOTO
CPEAHEro 3HayeHUs BEIMYMHBL. MaTeMaTUdecKoe OXHUIAHWE U JUCIEpPCUs CIIy4anHOMN
BEJINYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum.

[TonsiTue o 3akoHe O0bIINX Yncen. M3MepeHne BepoATHOCTEN ¢ TOMOLIbIO YacTOT.
Pounb 1 3HaueHne 3aK0Ha OONBIIMX YUCEN B MPUPOJIE U OOIIECTBE.
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IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMBbI YI€OHOTO Kypca K KOHITY 00yUeHHUsI
B 7 KJ1acce:

Yurate wuHbOpMAIUIO, TNPEACTABICHHYIO B Tabnmumax, Ha JAUarpaMMax,
MPEJCTaBIIATh JIaHHBIC B BUIE TAOJIHI], CTPOUTD JUarpaMMBbl (CTOJIOMKOBBIE (CTOI0YATHIC)
Y KPYTOBBIE) 110 MACCUBAM 3HAUCHHIA.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIbHBIC YHNCIOBBIE TAHHbBIE, TPE/ICTABICHHbIC B
TabnuIlax, Ha AMarpammax, rpapukax.

Hcnonp30Bath [jIs1 OMMCAaHUS TAHHBIX CTATUCTHUYECKHUE XapAKTEPUCTUKU: CPEIHEE
apumerrnyeckoe, MearaHa, HauOOJIbIlIEEe U HAUMEHbIIIEE 3HAUCHUS, pa3MaXx.

HMeTh npecTaBiIeHNE O CIIy4ailHOM M3MEHYMBOCTH Ha IpUMEpax LEH, (PU3NIECKUX
BEJIMYMH, AHTPONOMETPUYECKUX IaHHBIX, MUMEThb IPEACTABIECHUE O CTATUCTUYECKON
YCTOMYHUBOCTH.

[IpenMeTHbIE pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl Y4EOHOTO Kypca K KOHITY 00yUYEHHUSI
B 8 Ki1acce:

M3BnekaTe U npeoOpa3oBbiBaTh MHGOPMALIMIO, MPEICTABIECHHYIO B BHUJIE TaOIMII,
TuarpaMm, rpauKoB, IPEICTABIATH JAHHbIE B BUE TaOIUI, 1Uarpamm, rpadukoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKA3ATENEH: CPEIHUX 3HAYECHUI
U Mep paccerBaHus (pa3Max, AUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUH W 4YaCTOTHI COOBITHM, B TOM YHCIE MO
pe3ynbTaTaM U3MepeHui U HabJI0ICHU.

Haxonute BEpOATHOCTH CIydalHbIX COOBITUM B OMNbBITAX, 3HAs BEPOSITHOCTU
3JIEMEHTApHBIX COOBITUH, B TOM YHUCIIE B OMbBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBaTth rpapuyeckue MOJAETU: JEpPeBO CIY4aHOIO HSKCIEpUMEHTa,
JTyarpaMMbl Diisiepa, YuciaoBas npsimasi.

OnepupoBaTh NOHITUSMU: MHOXKECTBO, IMOAMHOKECTBO, BBIIOIHATH ONEpaIiy HaJl
MHOKECTBaMU: OOBEIWHEHHUE, IEePEeCcCeUeHUe, OMOJHEHUE, TEePEUUCATh SIEMEHThI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe mpencTaBieHue MHOXKECTB U CBSI3€H MEXIy HUMU IS
OIKCaHUs MPOLIECCOB U SIBICHUMN, B TOM UYHUCJIE MPU PEHICHUH 3a7a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KYPCOB.

[IpenmeTHBIC pe3yIbTaThl OCBOCHUS IPOTPAMMBI YIEOHOTO Kypca K KOHITY 00y4deHUs
B 9 Ki1acce:

W3Bnekatp U mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYI0 B Pa3IMYHBIX
UCTOYHHUKAX B BUJE TAOJUII, TUarpamMm, rpa(ukoB, IPEICTaBIATh JaHHBIE B BUJIE TAOMMII,
auarpamm, rpa@ukos.
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Pemate 3amaum  OpraHuW3oBaHHBIM NEpPeOOpPOM  BAPUAHTOB, a TaKkKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHII U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XapaKTEPUCTUKH JJIs1 MACCHBOB YUCIIOBBIX JAHHBIX, B
TOM YHCJIE CPETHUE 3HAYCHMSI U MEPBI pACCEHBaHUS.

HaxoauTs 4YacTOThl 3HAYEHMM M YacTOThI COOBITHSA, B TOM YHCIE IOJIb3YACH
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUIN U HAOIIOIEHUH.

HaxoIuTh BEpOATHOCTH CIIy4ailHBIX COOBITUN B U3yYEHHBIX OIBITaX, B TOM YUCJE B
OMBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUAX HUCIBITAHUN 10
IIEPBOI0O YCIIEXa, B CEpUAX UCTIBITAHUMN bepHyIun.

HMeTs ipeacTaBiIeHue O CIIy4YalHOW BEJIMYMHE U O PACIIPEEIICHUN BEPOATHOCTEN.

HNmeTe mpeacTaBieHHWE O 3aKOHE OOJBIIMX YKCEd KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM H3MEHUYMBOCTH U O POJM 3aKOHA OOJBIIUX YHCET B
IpPUPOJE U OOIIECTBE.
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Koun-Bo OcHOBHBIE BH/IbI 1€SITEIbHOCTH 00y4AIOIIUXCS Peanuzanua 3agau
HaumeHnoBanmue OcHoBHOe coep:kaHue Hudpossbie paboyeii mporpamMMbl
pazzesa (TeMbl) Kypca Hacos oOpa3oBaTesIbHbIE pecypchl BOCIIHTAHUS
[lpencraBnenue  maHHBIX B |OcBamBaTh CIoCco0bI npencrapineHus  [OOpa3oBartenbHast aTopMa [MaTpUOTHIECKOe
Tabumax. [IpakTHyecknue (CTaTHCTUYSCKUX MJAHHBIX M YHCIIOBBIX MAacCCHBOB C «Kiacc» [BOCIUTaHHE rpaskIaHCKOE
BBIUMCIICHUST 10 TaOJIMYHBIM [[IOMOIIBIO TaOJMI[ W JUarpaMM ¢ wHcHosb3oBanuem|https://www.vaklass.ru/ u
TAHHBIM. HW3Bneuenue W [aKTyanbHBIX M BaXKHBIX JaHHBIX (memorpaduueckne|OOpasoBatebHas IIaTGOpMa |TyXOBHO-HPABCTBEHHOES
MHTEPIPETALHS Ta0MUYHBIX |1aHHBIC,  IPOM3BOACTBO  MPOMBIIIJICHHOHW H UCHI.RU |BocmuTanue 3cTeTHIECKOE
maHHBIX. [IpakTHueckas paboTalceNnbCKOXO3IHCTBEHHOM MpOoMyKImH, obmectBenHbie uhttps://uchi.ru/ BOCIIMTaHHE LIEHHOCTH
[Ipencrasenue «Tabuipr». I'paduyeckoe  |[MPUPOIHBIC SIBICHU). O6pa301vsaTenLHaﬂ miathpopma HAay4YHOTO
AHHBIX [pencTaBicHUE JaHHBIX B Buacl3yyarh MeToabl paboTel ¢ TabmuuHbIMEH  H«POCCHICKAst 37EKTPOHHAS  |[O3HAHMS afanTalus K
KPYTOBBIX, CTONOMKOBBIX [FpaQUUeCKUMM  IPEACTABICHUSIMH JaHHBIX ¢  [wkomay hitps://resh.edu.ru/  [M3MeHsrOIIMMCS YCIOBHAM
(cTo6YaThIX) JMarpamMM. [IOMOIIBIO  LM(POBBIX  pecypcoB B xode [wiatdopma «Skysmarty COLIMAIbHOW M IPUPOTHOM
UreHne M MOCTPOCHUE AMArPaMM.[TPAKTHUECKUX PadboOT https://skvsmart.ru/ cpebl
[Ipumepsl JeMorpapuIecKux
HarpamMM.
[IpakTHyeckast paboTta
«JlnarpaMmbI»
OcBamBaTh NOHATHS: YHCIOBOW Habop, MepaOOpazoBaTenbHas mIaThopma
[[CHTPAILHON TeHACHIMU (Mepa I[EHTPa), B TOM YHUCIe UCHI.RU |marpuotnyeckoe
cpenHee apupMeTHUECKOe, MeTHaHa. https://uchi.ru/ «Skysmarty  [BocIHTaHHE rPaskIAHCKOE
Uucnosele Habopel. Cpeanee |(OnMCLIBATHL CTaTHCTHYECKHME [AaHHBIE C momoinsronttps://skvsmart.ru/ u
apudMeTHIecKoe. cpemHero apu(METHIECKOro W MeAWaHsl. Pemiath TyXOBHO-HPABCTBEHHOE
MeanaHa 4rucIIOBOro Habopa. 3aaun. BOCIIATAHKE
OnucaTenbHas Y CTOIYMBOCTD MEIHAHBL. M3y4aTh CBOICTBA CPEIHNX, B TOM YHCIIE C TIOMOIIIBIO TPYZOBOE BOCIIUTAHHE:
CTaTHCTHKA [pakTuueckas pabora «CpenHue mM(MPOBBIX  PECypcoB, B  XOIe [ICHHOCTH HAYIHOTO
3HaueHus». Hauwbonmbpiiee M [IPaKTHYECKUX PaboOT. MO3HaHWs: (PU3MIECKOe
HaWMEHbIIIee 3HaueHUs |OcBaMBATH MOHSATHS: HAWOOJbIIEC W HAUMEHBIIEE BOCIUTAHHE,
YHUCIIOBOTO Habopa. Pazmax 3HAYCHHS YUCIOBOTO MAaCcCHBa, pa3Max. (bopmupoBanue
Pemath 3a7a4u Ha BEIOOD crIOcO0a OMUCAHHUS JaHHBIX| KYJIBTYPBI 3710POBbS U
B COOTBETCTBHM C IPUPOAOH IaHHBIX U LEIAMH SMOLIMOHATBEHOTO
McclieTOBaHuUs O1aronoayyust
Corywaiinas Crnyvaitnast H3MEHUHBOCTD } O6pazoBatenbHas MIATHOPMA [PAXKIAHCKOE U LYXOBHO-
HEMOHUHBOCTS 6 (npumepsr). Yacrora 3HaueHuid B (OcBanBaTh MOHSITHSI: YaCTOTA 3HAYEHHI B MaccuBe _ UCHIi.RU |upaBcTBeHHOE
MaccHBe JaHHBIX. [ pynnupoBKa. |TaHHBIX, TPYIITHPOBKA JaHHBIX, THCTOrPAMMA. https://uchi.ru/ BOCIUTAHHE!
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I'mcrorpammel. IIpakTrueckas
pabora «Ciy4aiiHas

CTpouTs ¥ aHAJIU3HPOBATH I'MCTOTPAMMBI,
NoAOUPATH NOAXOISIIMN IIar TPyIITUPOBKH.

«Skysmart»
https://skysmart.ru/

TPYAOBOE BOCIIUTAHUE:!
[ICHHOCTU HAYYHOTO

N3MEHYHBOCTH OcBauBatsp rpaduueckue npencTaBiIeHus Pa3HbIX MO3HAHUS:
BUJIOB CITy4aifHOW M3MEHYMBOCTH, B TOM YHCIIE C PKOJIOTNYECKOe
MOMOIIBIO IU(POBBIX PECYPCOB, B XOAE MPAKTUIECCKON BOCIIHTaHHE!
paboTsl amanranys K
M3MEHSIOIUMCS YCIIOBHAM
COLIMAJIbHOW U IPUPOJHOM
Cpenbl
pad BeDIIIHA 6o OcBanBaTh NOHATHSA: rpad), BepiiuHa rpada, pedbpo |OOpazoBaTenbHast miatdhopma [IaTpHOTHYSCKOE
pae, P ’ PeEopo- rpada, crerneHpb (BaJICHTHOCTh BEPILHHBI), IETb 1 «Kmnacc» [BocnuTaHueE:
[IpencraBneHue 3a1a4u c .
LIMKJL. https://www.yaklass.ru/ rpa)XTaHCKOE M TYXOBHO-
momoreio  rpada.  CremeHb .
OcBauBaTh NOHSTHSA: IYTh B Tpade, dilepoB myTh, OO0pazoBarenbHas HpPaBCTBEHHOE
(BaJIeHTHOCTH) BepUIMHBL. Yucio o
. 00x0/1 rpada, OpUEeHTUPOBAHHbIH rpad. iatpopmanCHrn BOCIIUTaHUE!
pébep u cymMMmapHas CTeleHb N " ;
PemaTh 3a/1a4M Ha MOUCK CYMMBI CTEIICHEH BEPILINH https://uchi.ru/ PCTETHYECKOE
Beenenue B Teopuio BepuvH. Ilenp u mukia. Ilyte o
adhos atpe rpada, Ha Torck 00xoza rpada, Ha MONCK ITyTeH B BOCIIHTaHHE!
P pade. OPHEHTHPOBAHHBIX Tpadax. [ICHHOCTH HAay4HOTO
[lpencraBneHne O  CBSI3HOCTH
o OcBauBaTh cOcoOBI IPECTABICHNS 3a/1a9 U3 Kypca MO3HAHUS:
rpaga. OO6xom rpada (dinepos .
yTh) areOphl, FTeOMETPUH, TEOPHH BEPOSTHOCTEH, ApYTruX 9KOJIOTNYECKOe
YI®). [PEZIMETOB C TIOMOIIBIO IpadoB (KapThl, CXEMBI, BOCITTaHHE!
[IpencraBnenne 00
QIIEKTPUYECKHE 1IeTH, (PYHKIIMOHATbHBIC
OpPHEHTHPOBAaHHbBIX Tpadax
COOTBETCTBHSI) Ha MPHMEpax
OcBauBaTh NOHSATHSA: CITyYaWHBIN OTBIT U CITy4YaitHOE «Skysmart»
COOBITHE, MAJIOBEPOSTHOE U MPAKTHICCKH https://skysmart.ru/
ITOCTOBEPHOE COOBITHE. O0pasoBarenbHas maTdopmaIaTrpuoTHYECKOe

BeposiTHOCTB U yacToTa
CIIy9aifHOTO COOBITHS

Ciy4alfHBIH OIIBIT U CTy4alHOE
coOsITHE. BEposATHOCTD M YacToTa
coOpITHS. PoJTE MamoOBEpPOATHBIX U

MPaKTHYECKU JIOCTOBEPHBIX
cOOBITHII B IPUPO/JIE U B OOIIECTBE.
MoHera 1 urpajibHas KOCTb B
TEOPHUH BEPOSTHOCTEN.
IIpaktrueckas padora «Hacrora
BBINA/ICHHS OpJIa»

3y4aTh 3HaYNMOCTH MaJIOBEPOSATHBIX COOBITHIH B
[IPUPOIE U OOIIECTBE Ha BAXKHBIX IIpUMeEpax (aBapuu,
HECUaCTHBIE CIIy4au, 3al1Ta IepCOHAIBHON
nHdopmanuy, nepeaada aaHHbIX). M3ydaTs poib
KJIACCUYECKHUX BEPOSTHOCTHBIX MOJeNel (MOHeTa,
UrpasibHasi KOCTb) B TEOPUU BEPOSITHOCTEH.
Ha6aroaaTs 1 H3y4aTh 4acTOTy COOBITHI B POCTHIX
9KCIIEPUMEHTaX, B TOM YHCIIE C TOMOUIBIO IIM(POBBIX
pecypcoB, B X0JI€ IPAKTHUECKON pabOThI

«AKmnace»
https://www.yaklass.ru/

BOCIITAHHE: TPAXKJAHCKOE
1 TyXOBHO-HPaBCTBEHHOE
BOCTIMTaHHE: (HPU3UUECKOE
BOCITHTaHME,
(bopmupoBaHHE KyIbTYPHI
310POBBS U
SMOIIMOHAIBEHOTO
Oaromoydus:
PKOJIOTUYECKOE
BOCIIMTaHHE!

ajanTanys K
M3MEHSIOIUMCS YCIIOBHAM
COLMAILHON U IPUPOJHON
cpeasl

O6001IEHNE,

Hp CACTABJICHUC JAHHBIX.

HOBTOpHTb N3YYCHHOC U BBICTPAUBATH CUCTEMY

MaTPUOTUICCKOC
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cucTeMaTH3alus OnucaTenbHas CTAaTUCTUKA. SHAHMI.
3HaHUi BeposaTHOCTS ciyuaiiHOro coObiTHsA|  PemraTh 3agaum Ha npencTaBieHHE W OIIMCaHHE BOCIIUTAHHE TPAKAAHCKOE
JAHHBIX C TOMOIIBIO N3YICHHBIX XapaKTEPHUCTHK. 1 TyXOBHO-HPABCTBEHHOE
OO0cy:K1aTh NPUMePBHI CITyJalHBIX COOBITHIA, BOCIIMTAHHE
MaJIOBEPOSITHBIX U MIPAKTUYECKU JOCTOBEPHBIX TPYAOBOE BOCIIUTAHUE
CITy4alHBIX COOBITHI, MX POJIM B IIPUPOJIE U )KU3HH 3CTETHYECKOE
4eJIoBeKa BOCIIUTaHHE
OBIIEE
KOJIMYECTBO 34
YACOB I1O
ITPOI'PAMME
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Kou-Bo OcHOBHbIE BH/IbI 1eSITETHHOCTH 00Y4aI0IIUXCS Peanuzanus 3aaau
HauMmenoBanmue OcHoBHoeE cojiep:kaHune H(ppoBbIE adoueil MporpaMmbI
4acoB
pasiena (TeMbl) Kypea 00pa3oBaTe/ibHbIE PECYPChl BOCIUTAHUS
[TosTopenue kypca 7 |4 [IpencraBnenue naHHbiX. ([lOBTOPATH W3ydeHHOE M BbICTpaumBaTh cucremy| OOGpasoBarenbHas 5)1IeHHOCTH HAYYHOTO
Kiacca OnucaTenbHas CTaTHCTHKA. [SHAHHIA. miargopmanCHeKu O3HAHUSL:
Cryuaiinas M3MEHYMBOCTb. |PelnaTh 3aauM Ha NpEJACTABICHHE u ommcanme| DURS:/uchi.ru/ 6)busnueck
Ob6pasoBatenbHas miatpopma 3MHCECKOC
CpenHue 9HuCIIOBOTO Habopa. |TaHHBIX C TIOMOIIBIO U3YUEHHBIX XapaKTEPUCTHK. pasos P
CryqaitHbie coOpITHs.  [PemaTh 3agaum Ha MpeCTaBICHUE «Poceuiickas JICKTpOHHAA POCTIHTATIE,
. y . A pea % | mxomay https:/resh.edu.ru/ ¢opmuposanne
€pOATHOCTH 5§ 9aCTOTHL.  [FPYNNMPOBAHHEIX JIAHHBIX H ONHCAHHE CIYYAHHOM|  1oriopva KYIETYPHI 310POBBA H
Knaccudeckue  Mozienn  TeopuupsMeHUnBocTH. PemaTh 3agaum Ha onpeneneHnelSkysmarty hitps:/skysmart.ru/ SMOLHOHATBHOTO
BEPOATHOCTEH: MOHeTa M [JaCTOTBI  CIy4allHBIX  COOBITHH,  OOCYKIeHHE 5
N . JIar OTIOJTY YU HsL:
UrpajgbHAs KOCTh [PUMEPOB CIIyYalHBIX COOBITHI, MalOBEPOSTHBIX H 7 ya
[PAKTUYECKHU JOCTOBEPHBIX CIy4aWHBIX COOBITHI, MX )aKornormeckoe
POJIM B IPUPOJIE M KU3HU YETOBEKA BOCIHUTAHHE:
OcBauBaTh NOHATHA: JWUCIEpPCcUs W craHgaptHoe| OOpasoBarenbHas 5)1IeHHOCTH HAYYHOTO
OTKJIOHEHHE, UCTIONB30BATh 3TH XapakTepucTuku s WiargopmanCHriun MO3HAHUS:
https://uchi.ru/
OTKITOHEHHS Jlucriepcuss  [CTMCAHHS PACCCHBAHMS TAHHEIX. 6) pusuueckoe
) BLLIBHIaThH THIOTe3bI 00 OTCYTCTBHM WM Hanwunu| OOPA30BATeIbHAM IaThopma
OrnwcarenbHast YKCIIOBOTO Habopa. A y «PoccHiicKas HeKTPOHHAS BOCITUTAHHE,
cTaTHCTHKA. 4 CrangapTHOe OTKJIOHEHHE CCB’BH IO narpaMmmam paccCuBaHUA. tmkomay https://resh.edu.ru/ (dopMHupoBaHHE
PaccenBaHue JTaHHBIX YKCIIOBOTO HAabopA. TPOMTL JHATpaMMbl pACCCHBAHILL 10 MMCIOMHUMES  yardyopma KYJITYDBI 3710pOBbS U
JTMATPAMMBI PACCEHBAHMS TAHHBIM, B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPA «Skysmarty https://skysmart.ru/ MOLHOHATEHOTO
OIaromoTydus:
OcBauBaTh TNOHSATUS. MHOXECTBO, OJIEMEHT OGpasosarenshas miargopma! |  5)eHHOCTH HAYYHOTO
MHOKECTBA, ITOJMHOKECTBO. JCI1i.RU https://uchi.ru/ MO3HAHUS:
MHOXKECTBO,  [MOJMHOXECTBO. |BBIMOJIHATH  ONMEpPalUM  HAJ  MHOXKECTBaMHU: 0P6pa30?aTem’Ha’I miardopma 6) pusmaeckoe
. «F'OCCHUHUCKAas DJICKTPOHHAA
O6nepaupm HAaJ MHO)KeCTBaMI/I.;)/Iﬁ’Le)II/IHeHI/I:, nepieceqéﬁne, JIOTIOJTHEHHE. xcomay httos://resh.edu ru/ BOCITHTAHKE,
0 ’beZlI/IHeHI/IC,C _mepecevetine, CIO0JIb30BAThL  CBOKMCTBA:  IEPEMECTHUTENLHOE, — q)op—h bopMupoBanHe
MHosKecTBa 4 pononsenne. Cpofictsa COYETATENbHOE,  PACTIPE/ICTUTENBHOE,  BKIOYCHHS| Sk vsmarty https://skysmart.ru/ KyJBTYPHL 310POBbA |
orneparui Han |Mcmoaw3oBarh  rpaduueckoe  MpelCcTaBIECHHE
SMOIMOHAILHOTO
MHOKECTBAMHU: [IEPEMECTUTEIBHOE, [MHOKECTB MMPU OMUCAHUHM PEATbHBIX MPOIECCOB H 5
. JIArOTIOTY Y HSL:
coueTaTeNnbHOE, SIBJICHUI, TPH PEHICHUH 3a/a4 U3 JIPYrUX Y4eOHBIX| v
T)3Komornueckoe
pacIpeaeuTeNbHOE, BKIIIOYEHHS. |IPEIMETOB M KyPCOB
'paduueckoe  IpeacTaBIcHUE BOCIHTaHHME:
MHOKECTB
OcBanBaTh MOHATHSA: dIIEMEHTapHOE COOBITHE O6pa3zoBaTenbHas 5)LIEHHOCTH HAay4YHOTO
BeposiTHOCTB 6 JeMeHTapHbIe COOBITHSL. p ’ p u ya
miarpopmanCHrUu
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CITy4aifHOTO COOBITHS

CryuaiiHble
biaronpusTCTByOLIE
hJIeMEeHTapHbIe

CcOOBITHA.

CcOOBITHS.

BepostHOCTH cOOBITHIT. ONBITHI C
PaBHOBO3MOKHBIMH

DIIEMEHTAPHBIMH
CaygaiHBIH

COOBITHAMHU.

BEIOOD.

[IpakTraeckas pabora «OOBITH C

[PaBHOBO3MOKHBIMHA

DJICMCHTAPHBIMU COOBITHSIMEY

ciIyJaiiHoe coObITHE Kak COBOKYITHOCTb
OJIATOTNPUATCTBYIOIIUX ~ 3JIEMEHTAPHBIX  COOBITHH,
[PAaBHOBO3MOXHBIC 3JIEMEHTApHBIC COObITHA. PemaTh
3a/1aYd HAa BBIYMCIICHUEC BEPOSTHOCTCH COOBITHI IO
BEPOSATHOCTSM 3JICMEHTAPHBIX COOBITHI CIy4aifHOTO
OITBITA.

Pemiares 3agauMm  Ha BBIYMCIEHUE BEPOSTHOCTEN
COOBITHII B  ONBITAX C  PaBHOBO3MOKHBIMHU
HIIEMEHTAPHBIMH COOBITHSIMH, B TOM YHUCIIE C TIOMOIIIBIO
KOMITBIOTEPA.

[IpoBOAUTDH M M3YYATh ONMBITHI

C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMH COOBITUSIMH (C
ICIIOJIb30BAHUEM MOHET, UIPajbHBIX KOCTEH, APYIHX
MOJTeJICH) B X0/1¢ IPAKTHUCCKOH paboThI

https://uchi.ru/

Ob6pazoBaTenbHas miatpopma
«Poccuiickas 3neKTpoOHHAA
wkonax https://resh.edu.ru/
mwiathopma

«Skysmart

https://skysmart.ru/

MO3HAHUS:
6)uznaeckoe
BOCITHTaHHE,
(dopmupoBaHue
KYJIBTYDBI 3710POBbS U
9MOLUOHAIBEHOTO
Onaronoyuust:

OcBamBaTh NMOHSITHS: JCPCBO Kak rpad) Oe3 IMKIa,
BlCsTYas BepIIMHA (JIUCT), BETBb JiepeBa, IMyTh B IepeBe,

Oo6pazoBartenbHas miatdopmal

JCI 1i.RU https://uchi.ru/
Ob6pasoBatenbHas miatpopma

5)1IeHHOCTH HAYYHOTO
MO3HAHUSL:

. naMeTp Jiepena.
Jlepeso.  CpoiicTBa  mepeBa: a 1P AepeBa. «Poccuiickasi SeKTPOHHAs 6)pusmueckoe
M3yuats cBoiicTBa jiepeBa:  CYyLIECTBOBaHHE
CAUHCTBEHHOCTh oyTH, o mkojax» https://resh.edu.ru/ BOCIIMTaHKC,
., [BUCsiUel BepINMHBI, EAWHCTBEHHOCTb IYTH MEXIY
BBeicHHe B TCOpHIO CYHICCTBOBAHMNE BHCHACH | byMst BepluMHaMH, CBA3b MesKly YHCIOM BEPIUIMH M naaropia (opmmposarie
rpadoB BEPIIUHEI, CBS3b MEXKIy YHCIOM qHZHOM éP6e ’ Y P «Skysmart» https://skysmart.ru/ KYJIBTYPHI 3T0POBBS H
BepIIMH M YHCIOM  pébep. pebep. . IMOIMOHAILHOTO
PemaTh 3a1a4M Ha MOUCK M IEPEYHCICHHE TyTeil B
HpaBI/IJ'IO YMHOKCHUL .. 6Haronoﬂyqp151:
nepeBe, ONpPEACNICHHE YHCNa BepIIMH WiH peébdep B
nepese, 00X01 OMHAPHOTO IEpeBa, B TOM YHCIE C 7)aKONOrHYecKoe
IPYMEHEHHEM NPaBIJIa YMHOXKEHUS BOCIIMTaHHC
OGpasoBarenbHast 5)ueHHOCTH HAYYHOTO
OcBanBaTh NMOHATHS: B3aUMHO IPOTHBOIOJIOXKHBIE EnaT‘l;/‘)pﬁ?“(;HrK“ TIO3HAHUS:
ttps://uchi.ru
COOBITHSL, OMEPAIU HAjl COOBITUAME, 00bequHerne 1| LLPS-/UChLIU/ 6)buznueckoe
[IpOTHBOMOTIOXKHOE  COOBITHE. ’ p . > . OG6pasoBarenbHas miathopma )b
Jnarpamva Ditiepa nepeceueHne coOOBITHI, AruarpamMma Diinepa (Ditiepa— «PocenicKas SIEKTPORHAS BOCIIMTAHHE,
O6BeuHeHNE 1 TIepeceeHi e EIG;H?]?T’:‘;‘Z‘KGZLH;IZ”:GSOB“Z?THI;; ‘;06“2“"' mkona» hitps://resh.edu.ru/ dopmuposarue
. BEPOSTHOCTH OOBEANHEHHS IBYX
COOBITHI. HecosmecTHble co6y i ( (1[))0 P CLOKE 2310 oclle‘}'l) niarpopma KyJIETYPBI 310POBBA U
BITHIA MYJIBl  CIIOKEHHSI  BEPOSITHOCTEN). :
coObITHs. DOPMYIIA CIOKEHUSL PMY. p «Skysmart» https://skysmart.ru/ SMOIHOHATHEHOTO
. . PemaTp 3agayu, B TOM 4HCJIE TEKCTOBBIEC 3aJlaudl Ha
CirydaiiHble coOBITHS BEPOSITHOCTEH. [pasuno ., Gnaronoyuus:
. |ompeneneHue  BepoOSTHOCTEH  OOBEAWHEHUS U
YMHOXEHUS BEPOSITHOCTEH. . . N
repecedeHust COOBITHI C ITOMOIIBIO YHCIIOBOH MPSMOH,
¥ cnoBHas e O OCT. arpamu Olinepa (dopmyb CII0’KEHUS
HesaBucumele cobbrms. [P . pa, PMY.
. BEPOSITHOCTEH.
IIpencraBnenue CIy4yaifHOTO .
OcBauBaTh TOHATHUS. [PAaBWIO YMHOXXCHHUS
HKCIIEPUMEHTA B BUJIE JiepeBa .
BEPOSATHOCTEH, yCIIOBHAs BEPOSATHOCTS,

HE3aBUCHMBIE COOBITHSI ICPEBO CIYYatHOTO OIBITA.
HN3yuyaTh cBoiicTBa (ONpeIEeHNs) HE3aBUCUMBIX

98



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/

denepanpHas pabouas mporpamma | Maremartuka. 5-9 kinaccel (60a30BbIil ypOBEHB)

COOBITHH.

Pemats 3agaum Ha OmpeneleHHEe M HCIONb30BaHHE
HE3aBHUCHUMBIX COOBITHH.

PemaTh 3a1a4m Ha IOUCK BEPOATHOCTEN, B TOM YHUCIIE
YCIIOBHBIX, C HCIOJb30BAHUEM JIEpPEBa CIY4ailHOTO
OITBITa

[loBTOPATH W3yUYEeHHOE W BBICTPAHUBATH CHCTEMY]
SHAHWM.

Oo0pa3oBarenbpHas
mwiatpopmaunCHbeKu
https://uchi.ru/

5)1IeHHOCTH HAYYHOTO
MO3HAHUS:

PemiaTh 3aja4uM Ha MpeJCTaBICHME M OIMCAHUE Obpasosamemssas TIaThopMa 6) pusnueckoe
AQHHBIX C TIOMOLIBI0 M3YYCHHBIX XapaKTCPUCTHK. B
Z[P B i paKtep «Poccuiickas HIeKTpOHHas BOCIIUTAHUE,
PemaTl, 3a/1a4y C IpUMeHeHHeM rpadoB. Ikonay hitos-/resh.edu.ru/ (bopMHpoBarEe
ewars, 3a)la'm6 HA HAXOKJCHHE BEPOATHOCTH| pyardonys KyHTYPbI 310POBbA 1
[IpencrasieHne NAHHBIX, | GHHOTO - COOBITIDL - = TO = BEPOATHOCTAM  |(Skysmart» https://skysmart.ru/ IMOIMOHATLHOTO

>JIeMEHTapHBIX COOBITHIL, B TOM 4YHCIIE B ONBITAX C

O600uIeHME, OnmcaTepHas CTATHCTHKA. O1aronoyuus:

cncTeMaTHIALH I'paybr. BeposTHOCTS CiTyHaifHoro PaBHOBO3MOKHBIMH ~ DIIEMEHTAPHLEIMH  COOBITHUAMH. 7

K-~ c§6LITﬁﬂ P y Pemiath 3aga4M  Ha HaX0XKJAECHHE BEPOATHOCTEU )oKomnormueckoe

: 00bEeIMHEHUs U HepeceyeHus COOLITUM, B TOM 4YHCIe BOCIIMTaHHME:
DeMeHThl KOMOUHATOPUKU
HE3aBUCUMBIX, C HCIONb30BaHUEM  IpadHuecKuX
pelCTaBIeHUi U iepeBa CIydaitHOro OmbITa.
PemiaTh 3aja4uM Ha IepeyuclIeHHe KOMOUHAIUM
(4Mclia  HepecTaHOBOK, 4YUCIAa COYETaHWil), Ha
HAXO0K/ICHUE BepOsITHOCTE COOBITHI c
NpuMeHeHHeM KOMOHHATOPUKM, B TOM 4HCJIE C
liCIIoNIb30BaHUEM TpeyroibHuKa Ilackans
OBIIIEE
KOJIMYECTBO 34
YACOB I1O
[TPOI'PAMME
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9 KJIACC
Kox-go OcHoOBHBIE BUABI 1eSITEILHOCTH 00y4aI0IHXCSH Peanusanms 3axa4
HaumenoBanue OcHOBHOe coaep:KaHHe Hudposbie padoyeii nporpaMMsl
pa3neJia (TeMbl) Kypca) Hacos o0pa3oBaTeJbHbIe pecypchl BOCIHUTAHUS
IloBTopenue kypca 8 |4 [TpencraBnenue nmaHebiX.  ([IoBTOPATH M3y4eHHOE W BBbICTpauBaTh cucTremy/OOpa3oBarenbHas miatdopma |1 )marproTHyecKoe
KJjacca OncatenpHas CTaTUCTHKA. [3HAHUIL. «SIKmace» BOCIIUTAHUE:
Onepauun  Han  coObiTHsAMHU.  [PemaTh 3agaydM Ha mpejcraBieHue W onucanue|https://www.vaklass.ru/ 2)rpaskaaHckoe U
He3aBHCHUMOCTE COOBITHIA TAaHHBIX. TyXOBHO-HPABCTBEHHOE
Pemate 3agaum  Ha HAXOXKICHHE BEPOSTHOCTEH BOCIIHTaHHE!
00BEIMHECHNS W TIEPECEUCHHsT COOBITHI, B TOM YHCIIC 5) LEHHOCTH
HE3aBUCHMBIX, C HCIOJIb30BaHUEM TIpapUYecKuX HAYIHOTO
Mpe/ICTaBICHUH U iepeBa cirydaitHoro omnbita. Pemars, MO3HAHU:
3aa4d  Ha ICpPCYMCIICHHEC KOMOWHanui (dmcia 6) hbusnueckoe
[epEeCTaHOBOK, YMWCIAa COYETaHWH), HAa HAXOXKACHHE BOCIIUTaHHE,
BEPOSITHOCTEH coObITHI c (hopMupOBaHUE KYIbTYPHI
PUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C 3I0pOBBS U
MCIIOJIb30BaHUEM TpeyroibHuKa [lackans HYMOIIMOHAILHOTO
Graromnonydus:
8)aganranus K
M3MEHSIOIIUMCS YCIIOBHSIM
COLIMAIbHON U IPUPOJHOU
JIeMeHThbI 4 [lepecTaHOBKHU. QaxTtopuan. |OcBaumBaTh MNOHATHA: KOMOWHATOpHOE MPABHIIO 5) LEHHOCTHU
KOMOUHATOPUKH CoueTaHrs W YHCIO COYCTAHWA.[yMHOKCHHs,  YHOPSAIOYEHHAas  Tapa, TpoiKa HAYYHOTO
TpeyromsHUK [Nackams. |00BEKTOB, TEepecTaHOBKA, (AKTOpHUAT  YHCIA, MO3HAHUS:
[IpakTudeckas pabora [codyeTaHWe, YHUCIO COYETaHW#l, TpeyroapbHuk |OOpasoBaTesbHas miaThopma |6)pusudeckoe
«Bpruucnenne  BepositHocTed  cl[lackans. «SIKnaccy BOCIIMTAHUE,
MCIIONB30BaHUEM KOMOWHATOpHBIX|PemaTh 3aga4M Ha MepeducieHne ynopsnodeHHbIxttps://www.vaklass.ru/ (hopMUpOBaHUE KYIBTYPHI
¢yHKIMiA [map, Tpoek, IepedyucieHHe InepecTaHoBok u  |OOpasoBaTenbHas IaTGopMa [310pOBbs U
PIEKTPOHHBIX TAOHID COUeTaHUH SJIEMEHTOB PA3IMIHBIX MHOXKECTB. UCHIi.RU [pmormoHansHOro
Pemath 3a1auM Ha NMpPUMEHEHHWE YKciaa coderanuid B|https://uchi.ru/ 0J1arOIOITy K
anreOpe  (cokpaméHHOoe  yMHOXKeHHe, OmHOM |OOpa3oBaTenbHas mwiathopma
HeroTona). «Pocculickas 3neKTpoHHast
Pemarb, npuUMeHsiss KOMOWHATOPHMKY, 3aiadd Hajukosia» https://resh.edu.ru/
BBEIYHCIICHUE BEPOSITHOCTEH, B TOM UHMCIE ¢ IoMoIIbioiatrgopma «Skysmart
NIEKTPOHHBIX  Tabmu B xoxme |https://skvsmart.ru/
MPAaKTHYECKOH PabOTHI Buneoypoku OHJIAliH
https ://videouroki.net/
I"eomeTpuyeckasi 4 ['eomeTpuueckas BEpOSITHOCTh.|OCBAUBATH MOHATHE reoOMeTpUIECKON 4)3cTeTHIecKoe
BEPOSITHOCTH Cry4aliHBIH BEIOOP TOYKH 3 BeposiTHOCTH. PeliaTh 3aauM Ha HAXOXKACHUE O6pasoBarenpHas maThopMa [BOCTUTAHHE:
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¢Gurypbl Ha IUIOCKOCTH, U3 [BEPOSTHOCTEH B ONBITAX, MPEACTaBUMBIX Kak BbIOOp[«SIKmaccey 5)IleHHOCTH  HAaY4HOTO
OTpe3Ka, U3 TYT'H OKPYKHOCTH TOYCK U3 MHOTOYTOJIbHHKA, Kpyra, oTpe3ka win ayruhttps://www.yaklass.ru/ [O3HAHUS:
OKpPY>KHOCTH, YHCIOBOTO MIPOMEXKYTKA «Skysmart»
https://skysmart.ru/
Buneoypoku OHJIalH
https ://videouroki.net/
HcnbiTanus Vcnbitanne. Ycmex u  Heynada. OcBamBaTh NOHSATHSI: HCIBITaHHE, 3JaeMeHTapHoeOOpa3oBarenbHas miathopma 5) LEHHOCTH
Bepny/in Cepus wucHBITaHMH [0 mepBorojcoOkTHE B HCHBITaHHM (ycreX W Heyaada), cepmskcIKmace» Hay4YHOTO
ycrexa. Mcmeitanust BepHymiw.ucnbiTaHuit, — HacTyluleHne — mepBoro  ycmexa  |https://www.yaklass.ru/ MO3HAHUS:
BepositHocTH coObITHI B cepuu|(HEyOa4H), cepusl ucblTaHui bepHymn. O6pazoBarenpHas miatdopma |6) pusnueckoe
MCTIBITAHUI bepnymnu. |PemaTh 3agauyM  Ha HaxXOXKAEGHHE BEpOSTHOCTEH 1C:Ypok [BocnuTaHue,
[TpakTHdaeckas paboTa |coOBITHII B cepuH HCHBITaHUIl 10 mepBoro ycrexa, B[https://urok.lc.ru/ Oumnaiin (hopMHpOBaHUE KyJIbTYPHI
«Hcnprranns beprynnm» TOM 4ucie ¢ TpuUMeHeHueM (opMyibl  cyMMBIIaTdopma «Skysmart» 30POBBS 1
reOMETPUYECKOMN MPOTrPEeCCHH. https://skysmart.ru/ PMOIMOHATBEHOTO
PemaTh 3agauM  Ha HaxOXICHHE BeposATHOCTEH|Bumeoypoku OHJIAHH  |0JIATOTIONYYHS:
DJIIEMEHTApHBIX  COOBITHI B cepum  uchbITaHuii|nttps ://videouroki.net/
bepHynmi,  Ha ~ HaxOXICHHE  BEPOATHOCTH
OTIpEZIETIEHHOTO YHCIIa YCIIEXOB B CEPUH HMCHBITAHUH
bepnyn.
M3yuaTts B X0/1€ NPaKTHYECKOH PadOTHI, B TOM YUCIIE
C TNOMOUIbI0  LU(POBBIX  PECypcoB,  CBOICTBA
BEPOSITHOCTH B CEpUU UcIIbITaHUN bepHyiu
CayuaiiHasi BeJTHYUHA Crygaiinas BEJIMYMHA u  |OcBOUTH MOHATHSA: CIy4aiiHas BEJIMYMHA, 3Hauenue/O0pasoBarenbHas wiaThpopma 5) LICHHOCTHU
pacTipesieleHHe  BEPOSITHOCTEH.  [ciyyaiiHOM BEJIMYHMHEI, pacnpenenenne  |[“1Knace» HAY4YHOTO
MaTemaTHieckoe — OXKHAAHHE  HBEPOSTHOCTEH. E)téps:llwww.vaklass.ru/ [103HAHUS:
ncnepcust ciy4aiiHOM |U3yyaTh M 00CYKIATh I[PUMEPHl JUCKPETHBIX ) C}?;Ziamnﬁ?ﬂsﬁuﬁ?ffgﬁj / 6) busuueckoe
BETNYUHbI. Ilpumeps!  |HenpepbIBHBIX — CllyqailHBIX — BENMYMH  (POCT, BEC|qy, ... HJIaTq)_piopMa «Skysmarty |POCTHTAHHC,
MaTEMaTHYECKOTO OKHM/AHWA KAKUENOBEKA, — YHCICHHOCTh  HACCNCHMS,  JAPYTHE |hitn://skysmart.ru/ (hopMHpOBaHUE KyJIbTYPHI
TEOPETHYECKOTO CPEHErO  |H3MEHYMBbIC BENMIHHbI, PACCMATPUBABIIHECH B KYPCCp, - ey OHIaiin [PAOPOBbA 1
3HAUEHMs BeJMYHUHBL [loHATHE O CTATHCTHKH), MOJEIBbHBIX  CIIy4aiHBIX T . YMOLIMOHATBHOI'O
3aKOHE OOJIBIIHNX YHCEII. BEJIMUMH, CBS3aHHBIX CO CIy4alHBIMU OHBITaMI/Ihttps'//VIdeourOkl'net/ ONIaronoyyust:
Wsmepenne |(GpocaHwe  MOHETBHI, WIPaIbHOM  KOCTH, CO 7)3K0IOTHYECKOE
BEPOATHOCTEH ¢ IOMOLIBIO  |CIyYaiHBIM BEIOOPOM H T. IL.). BOCIIHTaHHE!
gacToT. IlpumeHenne 3akoHa |OcBaMBATh TOHSTHS: MAaTEMaTHYECKOS OXKHJIAHUE
OONBIINX YUCeT CllydalfHOI BEJNIMYMHBl KaK TEOPETUYECKOE CperHEe
3HAUCHME, JWCIIEpPCUs] CIIlydyalHOW BEJIWYMHBI Kak
AHAJIOT MCIIEPCUH YHCIIOBOTO Habopa.
PemaTh 3agaum Ha BBIYMCICHHE MaTEeMaTHYECKOTO
OKUJTAHUS W JUCTIEPCUM JIUCKPETHOW CIydyalHOU
BEJIMYMHBI [0 33aJ@HHOMY DAaCIHpENENICHUIO, B TOM
gKCIIe 337124, CBA3aHHBIX CO CTPaXOBAHHEM H
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NIOTEPESIMHU.
3HAKOMHUTBLCSI C MAaTEMaTHYECKUM OXUAAHHEM W
nucnepcuell HEKOTOPBIX paclpeneeH i, B TOM YUCIIe
pacIpeleNeHnss  CIy4alHOM  BEIMYMHBI  «UHCIO
ycexoB» B cepud ucnbitanuil bepnymiu M3y4yars
4AaCTOTY COOBITHSI B MOBTOPSIOUIMXCS CITy4allHBIX
OMBITaX KaK CIy4yailHyl0 BeNIWYHMHY. 3HAKOMHThCH C|
3akOHOM Oosbinx uucen (B Gopme bepnymam): mpu
OOJIBIIOM YHMCIIE OINBITOB YacTOTa COOBITHS OJNM3Ka K
€r0 BEPOSITHOCTH.

Pemiate 3agauM Ha M3MEpPEHHE BEPOSTHOCTEH C
MOMOILBIO YaCTOT. O0cyKaaTh poib 3aKOHA
OosbIIMX Yncen B 0OOCHOBAaHMM YacTOTHOTO METO[a)
M3MEPEHUS BEPOSITHOCTEN.

OO0cy:KIaTh 3aKOH OOJBIIMX YHCENT KaK MpOSBICHUE
CTATUCTUYECKONH  YCTOMUMBOCTH B  HM3MEHYHBBIX
ABJICHUAX, POJIb 3aKOHA 60J'II)IJ_II/IX Yuces B IpUPOJC U B
PKHU3HH YeJIOBeKa

O0600menue, 10 [IpencraBneHue JIAaHHBIX. IMoBTOPATHL M3YUYEHHOE M BBICTPAMBATH CHUCTEMY) 1)matpuorunyeckoe
KOHTPOJIb OnucatenpHas CTaTUCTHUKA. 3HAHUMH. BOCIIMTaHUE:
BeposiTHOCTD CIy4aiiHOTO Pemars 3agauM Ha NpeiCTaBICHHE U OINHUCAHME OGpasosateinbHast 1aTGopma 2)rpaxkaaHcKoe u
COOBITHSL. D1eMEHTHI JIAHHBIX. «IKmace» JlyXOBHO-
koMOnHaTopuku.  CiydaiiHple [PemaTh 3aaudm  Ha HAaxOXICHHE BEpPOSTHOCTEH hitps://www.yaklass.ru/ HPABCTBEHHOE
BEJIMUYMHBI U pacipeesieHus COOBITHI, B TOM 4YHCIE B  ONBITaX C Obpasosaterbras naThopma P .
UCHi.RU BOCIIUTaHUE:
PaBHOBOSMOMHBIMH  OIEMEHTAPHBIMH COOBITHSIMH, https://uchi.ru/ 5)[IeHHOCTH HAYYHOTO
BEPOSATHOCTE  OOBCOWHEHUS W  IepeceUeHUs O6pasoBatebHas miaThopMa O3HAMMA:
CO6BITHﬁ, BBIYUCJIATL BCPOATHOCTH B OIIBITaX C| «Poccuiickas 3JIEKTPOHHAs ’
CepUsIMU CITyYalHBIX HUCTIBITAHUM mrkosay https://resh.edu.ru/ 6)dusmaeckoe
O6pazoBaTenbHas BOCIIHTaHME,
miatdopma 1C:Ypox (dhopmupoBanue
https://urok. 1c.ru/ Ommnaiin KYJIBTYPBI 310pOBbS U
mardopma SMOIHUOHAIHEHOTO
«Skysmarty https://skysmart.ru/
N Gmaromomydus:
Buneoypoku OHJIaH
https://videouroki.net/
OBLIEE 34
KOJINYECTBO
YACOB o
INPOT'PAMME
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Konmuec OCHOBHOE COlepKaHne OCHOBHbBIE BH/IbI 1€ATEALHOCTH udposnie Peam3amus 32124
HaumenoBanue pa3jieia (TeMbl N
" pca mea ( ) | g R o6yuaromuxcs 00pa3oBaTeJbHbIE pecypchl paGoueii mporpaMMEL
M 4acoB BOCIIHTAHUSA
IoBTOpenue Kypca 8 Kiaacca 4 IIpe/icTaBieHNe TAHHBIX IoBTOPATH H3yueHHOE U BBICTPanBaTh (O0pasoBaTenbHas miaThopma 1)matpuoTudeckoe
0 CHCTeMY 3HaHUIA. «sIKnace» BOCIIHTaHHE!
mcaTelibHas CTATHCTHKA. https://www.yaklass.ru/ 5
Onepatun Haz coGbTHIMI PemaTthb 3aa4u Ha MPEACTABICHUE U )rpakiaHCcKoe 1
HesaBcHMOCTD COBLITHI OIMCaHUE JAHHBIX. IyXOBHO -HPaBCTBEHHOE
Pemath 3a1a4m Ha HaXOXKJICHHUE BOCITUTAHHE!
BEPOSATHOCTEH OOBEIMHCHUS U 5)1ieHHOCTH HAyYHOTO
MepeCCUYCHUL CO6IJITI/II‘/II, B TOM YHCJIC IIO3HAHUA:
HE3aBUCHUMBIX, C UCIIOIb30BaHHEM 6) bu3nueckoe
rpaduyeckux NpeICcTaBIeHHH U JepeBa BOCIIUTaHHUE,
clyyaifHOTO ombITa. Pemarh 3apaun Ha (bopmupoBanue
nepevyrcieHne KOMOMHANHMI (Jucna KYJIBTYDBI 310POBbS 1
NePEeCTaHOBOK, YHCIIa COUCTAHMIT), Ha 9MOLUOHATEHOTO
Hax0KJCHUE BEPOSITHOCTEH COOBITHIA C Gmaromnonyuus:
NPUMEHEHHEM KOMOMHATOPUKH, B TOM T)3Ko0rnYecKoe
YHCIIE C UCTIOIBb30BaHHEM TPEYTOTEHHUKA BOCIUTAHHE!
[Mackass 8)amamranus K
U3MCHSOIIUMCS
YCIIOBHSIM COLIMATIBHON H
MPUPOIHOMN
3JIeMEHTEI KOMGHEATODHKH 4 [MepecranoBku. Pakropuai. OcBanBaTh NOHATHS: KOMOMHATOPHOE 5)1IeHHOCTH HAYYHOTO

CoueTaHus M YHCIO COYECTAaHUH.
Tpeyronsauk Ilackans.
[pakTrueckas padora
«Bbruncnenune BeposaTHOCTEH ¢
HCTIOJIb30BaHUEM KOMOWHATOPHBIX
(YHKIHH 3JIEKTPOHHBIX TaOIUID)

MPaBUIIO YMHOXCEHHUS, YIOPSIIOUeHHAS
napa, Tpoika 0OBbEKTOB, IIEPECTAHOBKA,
(axTopuai yucia, coueTaHue, YUCIO
coueTaHuil, TpeyroabHUk [Tackans.
Pemath 3a1a4yu Ha IepeyUCIICHIE
YIOPSIOYCHHBIX Tap, TPOEK,
NepevrciIeHre epecCTaHOBOK 1
COYETaHUH 3JIEMEHTOB PA3IUYHBIX
MHOJECTB.

Oo0pa3zoBaTenbHas mIaThopma
«IKnace»
https://www.yaklass.ru/

O0OpazoBaTenbHast
mnatdopmanCHr.Mn
https://uchi.ru/
O6pazoBaTensHast mIaTGopma
«Poccuiickas 3neKTpoHHas
mkosa» https://resh.edu.ru/
iatpopma

«Skysmarty

https://skysmart.ru/

MO3HAHUS:
6) husuueckoe
BOCIIMTaHHE,
(opmupoBaHue
KyJIbTYpBI 37I0POBbS 1
9MOIMOHAILHOTO
Onaronoyuus:
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PemaTp 3a1a4m Ha MpUMEHEHUE YHCIIa
codeTaHuil B anredpe (CokpameHHoe
yMHOXeHue, ouHOM HproToHa).
Pemarnb, mpuMeHsisi KOMOMHATOPUKY,
3a/1a4 Ha BBIYUCIICHHE BEPOSTHOCTEH,
B TOM YHCJIE C IIOMOIIBIO JJICKTPOHHBIX
TaOJIHI B X0/1€ IPaKTUIECKOH paboThI

I'eomeTpHyecKasi BEPOATHOCTH

I'eomeTpHyeckas BEpOSTHOCTb.
Crny4aiiHBIH BEIOOP TOYKHU U3
(urypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYXHOCTH

OcBauBaTh NOHATHE T€OMETPUUECKON
BeposiTHOCTH. PemiaTh 3axaum Ha
HaX0XJICHUE BEPOATHOCTEH B OMBITAX,
MPEJCTaBUMBIX KaK BEIOOD TOUYCK M3
MHOTOYTOJIFHHKA, KPYTa, OTPe3Ka WIH
JIyTH OKPYKHOCTH, YUCIIOBOTO
MIPOMEKYTKA

Oo6pa3zoBaTenpHas maThopma
«SIKimaccy»
https://www.yaklass.ru/

«Skysmarty
https://skysmart.ru/

Buzeoypoxy OHJIAH
https://videouroki.net/

4)acreTnueckoe
BOCIIMTAaHHE:
5)1IeHHOCTH HAYYIHOTO
MO3HAHMS:

HUcnbiTanus beprysuiu

UcnpiTanue. Yenex u Heyaaya.
Cepus UCTIBITAHUH 10 IEPBOTO
ycnexa. McneiTanus beprymnu.
BepositHOCTH COOBITHI B cepun
ucnelTaHui bepHymu.
[MpakTuyeckas pabora «McnpTanus
Bbeprymnm»

OcBanBaTth NOHATHSA UCIBITAHNUE,
3JIeMEHTapHOE COOBITHE B UCIIBITAHUU
(ycnex u Heyqaua), cepusi UCIIBITaHHUH,
HACTYyIICHHE TIEPBOTO ycIexa
(Heymaum), cepust UCTIBITAHUH
Bbeprymnu.
Pematp 3a1a4u Ha HaXOXKICHNE
BEPOSATHOCTEU COOBITHIA B CEpUH
UCTIBITAHUH J10 TIEPBOTO yCIIeXa, B TOM
qrcie ¢ MPUMEHEHUEM (HOPMYJIBI
CYMMBI F€OMETPUUECKON IPOrPECCUH.
Pemats 3a5a4u Ha HaXOXIEHUE
BEPOSATHOCTEN 3IIEMEHTaPHBIX COOBITHIH
B CEpUH UCIbITaHUI bepHynnu, Ha
HaXO0JEHUE BEPOATHOCTU
OIIPEETIEHHOTO YHCIa YCIIEXOB B CEPUH
ucneiTanuit bepuymiu.
M3zyuars B X01¢ NpaKTHYECKOH
pa6oThl,

Oo6pazoBaTenbHas mIaThopma
«SIKmaccy
https://www.yaklass.ru/

Oo0pa3oBarenbHas
miatpopmal C:Ypok

https://urok. 1c.ru/ Onnaitn
riatpopma
«Skysmarty

https://skysmart.ru/
Bugeoypoxu OHJIAH
https://videouroki.net/

5)1IEHHOCTH HAYYHOTO
MO3HAHMUS:

6) husmueckoe
BOCIIMTaHHE,
(dopmupoBaHUE
KYJIBTYPBI 370POBbS 1
HMOIMOHAIBHOTO
OJIaronoyust:
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B TOM UHCJIE C TIOMOIIBIO
OU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEPUU UCTIBITAHUN
Beprynnu
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Cay4yaiiHasi BeJIMYUHA

CrnyyvaiiHas BeIUYUHA U
pacmpezeneHe BEposSITHOCTEH.
MaremaTuyeckoe oxugaHue u
JUCTIEpCHs CIIydaltHON BETUUUHBI.
[Tpumeps! MaTEMaTHIECKOTO OXKUAAHHS
KaK TEOPETUIECKOTO CPEHETO
3HAYEHHS BEIMINHBI.

ITonsiTne 0 3aK0HE OOIBIINX YHCEI.
W3mepenue BEpOsSTHOCTEN C IOMOLLBIO
yacTtoT. [IppumeHeHne 3aKkoHa OOIBIINX
qHCEeN

OcBOMTH MOHATHS: ClIydyaliHas
BEJINYMHA, 3HAUCHHE CITyYalHOU
BEIMYUHEI, paclpe/ie/IeHue
BEPOSATHOCTEH.

H3yuaTh U 00CyKIATH IPAMEPHI
JUCKPETHBIX U HEMPEPBIBHBIX
CITyJaiHBIX BEJIWYHH (POCT, BEC
YEJI0BEKa, YHCIEHHOCTh
HaceJeHUs, ApyTrue U3MEHIUBBIC
BEJIMYMHBI, pACCMATPUBABILIUECS B
Kypce CTaTUCTHUKH), MOJIEIbHBIX
CIIy4YaiHbIX BETUYHH, CBA3AHHBIX
CO CIIy4ailHbIMH OTIBITAMHU
(ObpocaHKe MOHETBI, UTPATLHOM
KOCTH, CO CIIy4aifHbIM BBIOOPOM U
T. 1.).

OcBauBaThb NOHATHUS:
MaTeMaTH4ECKOE OKUIAHHE
CIIy4ailHO! BEJIMYUHBI KaK
TEOPETUUECKOE CpeIHEE
3HaYEHUE, TUCIIEPCHUsl CITy4aiiHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH
YHUCIIOBOTO Habopa.

Pemats 3a1a4u Ha BBIUNCIICHHE
MaTEeMaTHYECKOT'O OXKHIAHHS U
JIMCTIEPCUN JTUCKPETHOM
CIy4yaliHON BEJTMYUHBI 110
3a/IaHHOMY PacIpeieIeHHIO, B
TOM UHCIIE 3a]1a4, CBA3aHHBIX CO
CTPaxOBaHHUEM U JIOTEPESIMH.
3HAKOMHUTBCSI C MATEMATHYECKUM
OXXKUJaHUEM U Aucrepcueit
HEKOTOPBIX pacIpe/iesieHHil, B TOM
YHUCJIe pacrpeeieHus ciydyaiHon
BETTMYUHBI «9HCIIO YCIIEXOB» B
cepuu UcbITaHuil bepHyuu.

O6pa3zoBaTensHas mIaThopma
«SIKmace»
https://www.yaklass.ru/

OO0pa3oBatenbHas
miatdopmal C:Ypok
https://urok. 1c.ru/ Onaitn

miaTdopma
«Skysmarty

https://skysmart.ru/
Bugeoypoxu OHJIAH

https://videouroki.net/

5)1leHHOCTH HAYYIHOTO
HO3HAHMS:

6) hpusmueckoe
BOCIIMTAHHE,
(hopMHpOBaHNE KYITBTYPHI
3JI0pOBBS U
9MOLUOHAIBEHOTO
Onarormorydus:
7)3K0JI0THYECKOe
BOCIIMTAHHE:
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M3yuartp 9acToTy COOBITHSA B
MOBTOPSIONINXCS CITy4aiHbIX
OIBITax Kak CIy4aiHylo BEINYMHY.
3HAKOMUTBCS C 3aKOHOM OOJIBIINX
yucen (B popme beprymm): npu
0OJIBIIIOM YHCIIE OTIBITOB YacTOTA
coObITHs ONH3Ka K ero
BEPOSITHOCTH.

PemaTh 3a71a4m Ha H3MEpeHNE
BEPOSITHOCTEH € TIOMOIIBIO YacTOT.
O06cy:KaaTH POJIb 3aKOHA OOIBIITIX
yrces B 000CHOBaHMH YaCTOTHOTO
METO/1a N3MEPEHHUS BEPOSTHOCTEH.
OO6cy:KIaTh 3aKOH OOJIBIIUX YHCEI
Kak TPOsIBJICHHE CTATHCTHYECKOM
YCTOWYHBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX
YHCell B IPUPOJIE U B KU3HU
4eJloBeKa

IloBTOPATH U3y4YEHHOE U

1 )maTpuoTHUeckoe

O00011eHHe, KOHTPOJIb 10 IIpencraBnenne naHHBIX.
OnucartenbHas CTATHCTHKA BBICTPaNBaTh CUCTEMY 3HAHUH. ?;ISI%?SOBMQHLHM mnargopma BOCIIMTAaHHUE: 2)IPAK/IAHCKOE
: R ace»
BeposTHOCTB CITy4aifHOTO COOBITHSL. EZ?;;:H“Z‘;a::H:;HpeHCTaBHeHHe https://www.vaklass.ru/ U NyXOBHOHPaBCTBCHHOC
DneMeHTH KOMOMHATOPUKH. P A : OGpasoBaTenbHAs BOCIIUTAHUE:
CnyuyaiiHbple BETUUHUHBI U emarsb 33[‘3‘*" Ha HaE(O)KmHHe miatpopmaUCHI.RU 5)1ieHHOCTH HayYHOTO
pacnpeeneHus BEPOSITHOCTEH COOBITHH, B TOM https://uchi.ru/ S —
YHUCIIE B ONbBITaX €
OGpasopatenbhas mIaThopma | 6)dyysyyeckoe BOCIMTAHME,
PaBHOBO3MOKHBIMU «Poccuiickas >JIeKTPOHHAs (bOpMHpOBaHHE KyTHTYDHI
3JIEMEHTAPHBIMU COOBITHSMH, mkoutax https://resh.edu.ru/ PMHP YIBTYP
BEPOATHOCTEH 0OLEMHEHNS U OGpasoBatensHas naargopmal | 3AOPOBBA M SMOIMOHAIEHOIO
nepecevyeHust COOBITUH, BEIYHCIIATH E:Yp(/)/x . ; 5 Omaromosyqns:
BEPOATHOCTH B OTHITAX ¢ ceprsamyu [ 1Ls//Urok. 1c.ru/ Onnaiin
CITy4YaHbIX UCTIBITAHUHI nardopma
ya «Skysmarty
https://skysmart.ru/
Buneoypoxu OHJTAUH
34

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME
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