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HOACHUTEJIBHA A 3ATTMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O [TIPEIMETA «MATEMATUKA»

Pabouas nporpamma no matematuke Juisi o0ydaronxcesa S—9xinaccoB pa3paboTaHa Ha OCHOBE
DenepanbHOTO roCcy1apCTBEHHOr000Pa30BaTENIBHOTO CTAHIapPTa OCHOBHOTO OOIIETO
0o0pa3oBaHus Cy4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABSBIIEMBIX K
MaTeMaTHYECKOMY 00pa30BaHMIO, U TPAAUINI POCCHIICKOr000pa30BaHusi, KOTOPbIE
o0ecrevynBaroT OBJIaICHUE KIFOYEBBIMUKOMIIETEHIIUSIMU, COCTABIISIFOIIIMMHA OCHOBY JIJIS
HETPEPHIBHOTO00PAa30BaHUs M CAMOPA3BUTHSA, & TAKXKE LIEJIOCTHOCTh OOLIEKYIBTYPHOTO,
JMYHOCTHOTO U TIO3HABATENILHOTO pa3BUTUS 00ydaromuxcs.B paboueit mporpamme y4TeHbl Haeu
U nosoxenus: KoHnenmmu pa3BuTusi MareMaTuueckoro oopasoBanus B Poccuiickoit
Oenepanun.B snoxy nudpoBoil Tpanchopmaiuu Becex chep YeIoBeYECKO eI TENbHOCTH
HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOI MaTeMaTHYeCKOM
MOATOTOBKHU. ¥YK€E B IIKOJIEMATEMaTHKA CIYKUT ONOPHBIM IIPEAMETOM JUIsl U3YUYEHHS] CMEKHBIX
JUCIIUIUINH, a [10CJIE HMIKOJIbl peajIbHOM HEOOXOIMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE
oOpa3oBaHue, 4YTO TpeOyeT MOIHOIIEHHOHN 0a30B0i001Ie00pa30BaTeIbHON MOATOTOBKY, B TOM
YHUCIIE 1 MATEMATUYECKOM.

3710 00YyCIOBIEHO TEM, UTO B HAIIIU JHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C
HETIOCPECTBEHHBIM IIPUMEHEHNEM MaTEeMaTUKH: U B chepe SKOHOMUKH, U B OM3Hece, U B
TEXHOJIOTHYECKUXO00aCTsIX, U 1aXe B T'yMaHUTapHBIX cepax. Takum oOpazom,
KPYTIIKOJBbHUKOB, JJI1 KOTOPBIX MaTeMaTUKa MOXKET CTaTh 3HAUUMBIMIIPEIMETOM, PACHIUPSIETCS.
[TpakTryeckast Moye3HOCTh MaTEMATUKH O0YCIOBIIEHA TEM, YTOEE MPEAMETOM SIBISIOTCS
($yHIaMeHTaJIbHbIE CTPYKTYpPbI HalllErOMUpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMUYECTBEHHBIE
OTHOLLEHUSOT IPOCTEUIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, 10 I0CTaTOYHO
CJIOHBIX, HEOOXOIUMBIX JJIs1 Pa3BUTHUS HAYUHBIX U MPUKIAIHBIX UaeH. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHUH 3aTPyIHEHO IOHUMaHHUE NIPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BaHUs
COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALIUS Pa3HOOOpa3HOM

COLIMAJIbHOM, 5)KOHOMHUYECKOH, MOJIMTHYECKOH nHpopManuu, Maao3¢p(heKTUBHA TOBCETHEBHAS
IpaKTHYecKast nesTeIbHOCTh. Kak1oMy 4enoBeKy B CBOEH JKU3HHU MPUXOIAUTCS BBIIOIHATh
pacy€Tbl HCOCTABIIATh ANTOPUTMBI, HAXOAUTh U IPUMEHSATH (POPMYJIBI, BIJIETh MPAKTUYECKUMHU
npuéMaMy reOMeTPUUYECKUX U3MEPEHUN U IOCTPOEHUH, YUNTaTh HHPOPMAIIHIO, IPEACTABIECHHYIO
B BU/I€ TaOJIMIL, AUarpaMM U rpadMKOB, XKHUTh B YCIOBUAX HEONPEIeIEHHOCTH U IOHUMATh
BEPOSATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

OHOBPEMEHHO C pacuIMpeHueM chep NIpUMEHEHUs MaTeMaTHKUB COBPEMEHHOM OO0IIeCTBE BCE
0oJsiee BaKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTUIIb MBILIUICHUS, TIPOSBIISIONINICS B
OIpeACIEHHBIXYMCTBEHHBIX HaBbIKaX. B mpouecce n3yuenus MaTeMaTuKy B apceHall IPUEMOB U
METO/IOB MBIIIJIEHUS YEeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKLHUS U ACTyKIHS,
0000111eHNe 1 KOHKPETU3aIHs, aHAJIU3 U CUHTE3, Kilaccuukanus u
cucrtemaruzanus,adctparupoBanue 1 anagorusi. O0beKThl MATEMaTHUYECKHX YMO3aKIIIOUEHUH,
IpaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3MJIOIMYECKHX TOCTPOCHUH, CITOCOOCTBYIOT
BbIpa0OTKE yMEHUS (POPMYITUPOBATH, 0OOCHOBBIBATh U TOKA3bIBATh CYXKACHUS, TEM
CaMBIMpa3BHUBAIOT JIOTHYECKOE MBIIITIEHUE. Beayimas posiabs NpuHaaaekKuTMaTeMaTHKE U B
(GbOopMUPOBAHNUU ATTOPUTMUYECKON KOMIOHEHTHIMBIIIIEHUSI U BOCIIUTAHUU YMEHUH 1eiCTBOBATh
I10 3a/IaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBAaTh HOBBIE. B
MpoIIecce PEeIIeHMs 3a/1ad — OCHOBOM YUeOHOMU JeTEIPHOCTH Ha YPOKaX MaTeMaTUKH —
pa3BHUBAIOTCS TAK)KE TBOPUYECKAs UIPUKJIAHAS CTOPOHBI MBIILITIEHHUSL.

OO0yueHnne MaTeMaTHKe Aa€T BOZMOKHOCTh Pa3BUBaTh y 00y4aloIUXCsl TOUHYIO, PAllMOHAIbHYIO
U MH()OPMATHBHYIO pedb, yMEHHEOTOMPATh HanboJIee MOAXOIAIINE I3bIKOBbIC, CAMBOIMYECKHE,
rpaduueckre cpeacTBa Al BhIpaKEHUsI CY)KICHUN U HATJISIIHOTO UXIIPEICTaBICHHUS.
Heo06xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOMTOJIKOBAHHUH SIBJISIETCS 00IIIee
3HAKOMCTBO C METOJIaMU [TO3HAHUSACHCTBUTEIBHOCTH, IPEACTABICHHUE O MPEAMETE U METOJIAX
MaTeMaTHKH, UX OTIUYUN OT METOJIOB IPYTUX €CTECTBEHHBIX U T'YMaHUTApHBIX HAayK, 00
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0COOCHHOCTSIX MPUMEHEHHSI MaTEMATHKH JUIS PEIICHNS HAYYHBIX U ITPUKJIaIHBIX 331a4. Takum
o0pa3oM, MaTeMaTudeckoe 0Opa3oBaHNe BHOCUT CBOH BKJIAJ B (JOpMUPOBAaHUE OOLICHKYIBTYpPbI
YeJIoBeKa.

N3yueHne MaTeMaTHKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YETIOBEKa,
HNOHMMAaHHIO KPacoThl U M3SIIECTBA MATEMAaTHYECKUX PACCYKICHUHN, BOCTIPUSATHIO
reoMeTprIecKux (popM, YCBOCHHUIO U/IeH CHMMETPHUH.

LEJIM 1 OCOBEHHOCTU U3YYEHUSA YUEBHOI'O [IPEAMETA «MATEMATUKA» 5- 9
KJIACCBI
[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 Ki1accaxsiBIsSIOTCS:

e (opMHUpOBaHHE [ICHTPAIHHBIX MATEMAaTUUYECKUX MOHATUN (YMCII0,BETMYNHA,
reoMeTpuueckas ¢purypa, nepeMeHHast, BEpOITHOCTh,PYHKIIHS ), 00€CIICUNBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHUs 00YJAIOIINXCS;

e [o/BeIeHHE O0YUYAIOUIUXCS Ha JOCTYITHOM JJIsl HUX YPOBHE KOCO3HAHUIO B3aMOCBS3U
MaTEMaTHKHU ¥ OKPYXKAIOILIEr0 MUpa,TIOHUMaHUE MAaTEMAaTUKH KaK 4acTu oOIIei
KYJIbTYpBI 4E€JIOBEYECTBA;

® pa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEILCKUXYMEHUN, KpUTUYHOCTH MBILIUICHHUS,
MHTEpeca K U3YUYCHUIO MAaTEMATHKH;

e (opmupoBaHue PYHKIMOHATHHON MAaTEMAaTUYECKON IPaMOTHOCTHU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS MATEMAaTUUECKUX MOHATUH, OObEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUsAX U TIPU U3YyYCHUH JAPYTUX YIEOHBIX MTPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (POPMYIUPOBATH UXHA SI3BIKE
MaTeMaTHKHU M CO3/1aBaTh MATEMaTHUYECKHE MOJICIIH, TPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUi anmnapar Ui peleHUsPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPIPETHPOBATH U OIEHUBATH NOJTYYECHHBIEC PE3YIIbTATHI.

OCHOBHBIE JINHUY COZIEp’KaHMs Kypca MaTeMaTHKH B 5—9 kiaccax: «Hucna 1 BEIYUCIIEHUS,
«Anre0pa» («Anredpanyeckre BhIpaXKEeHUs», «YpaBHEHHS U HEPABEHCTBAY), «DYHKIIMNY,
«"eometpus» («I"'eomerprueckue GUrypsl 1 UX cBOicTBay, «V3MepeHHereoMeTpUIeCcKuX
BEJIMYHMHY), «BepoATHOCTD M cTaTHCTUKAY. JlaHHBIC TMHIH Pa3BUBAIOTCS MApaUIEIbHO, KaX1ast
B COOTBETCTBHHC COOCTBEHHOM JIOTMKOH, OJHAKO HE HE3aBUCHMO OJ[HA OT APYroM, a BTECHOM
KOHTaKTe U B3auMojieicTBuU. Kpome 3T0ro, nx o0beAMHIETIOrn4YecKasi COCTaBIIAIOIIAs,
TPaJUIIMOHHO MPUCYINas MaTeMaTHKEH MPOHU3BIBAIOIIAS BCE MAaTEMaTHUECKUE KYpPChl U
conepkarenbHblennHUU. ChopmynrpoBaHHoe B DeiepabHOM TOCYIapCTBEHHOM
00pa30oBaTeIbHOM CTaHJapTe OCHOBHOTO 00I1Iero 00pa3oBaHus TpeOOBaHNUE «yMETh
OIIepUpPOBATh MOHATUSIMU: ONPEJIENIEHNE, AKCHOMa, TEOPEMA, J0KA3aTeIbCTBO; YMEHHUE
pacrio3HaBaTh UCTUHHBIE U JIOKHBIEBBICKA3bIBAHHSI, IPUBOAUTH PUMEPHI U KOHTPIIPHUMEPHI,
CTPOMTHBBICKA3bIBAHUS M OTPHUIIAHMUS BBICKAa3bIBAHHIT» OTHOCUTCS KO BCEMKypcam, a
(dbopMHpOBaHUE IOTHYECKUX YMEHUN pactpeesnsieTcs MOBCEM rojiaM 00y4deHUs Ha ypOBHE
OCHOBHOT0 00111eT0 00pazoBanus.CoepkaHnne 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS paboueill MporpaMMel, pacpeeNEHHBIM I10ro/1aM 00y4eHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30M,4TOOBI KO BCEM OCHOBHBIM, IPUHITUITHAIBHBIM BOIIPOCAM
oOyyaroruecs: oopaiaiich HEOAHOKPATHO, YTOOBI OBJIAZICHUE MATEMAaTHYECKUMH MTOHATUSMH U
HaBbIKaMU OCYILECTBIISUIOCH MOCIEI0BATEIbHOU MOCTYIATENbHO, C COOJIIO/IEHUEM MPUHIIUTIA
IPEEMCTBEHHOCTH, AaHOBBIE 3HAHUS BKIIIOYATIMCH B OOIIYI0 CUCTEMY MaTeMaTH4YeCKUX
MIPEICTABICHUI 00yYaIOIINXCS, PACIIUPSIS U YIIIyOJIsist €€, 00pa3ysimpoYHble MHOYKECTBEHHBIC
CBSI3H.

MECTO YUYEBHOI'O ITPEIMETA «MATEMATUKA» B YYHEBHOM IIUTAHE

B cootBercTBUU ¢ denepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOI'O
o011ero o0pa3oBaHUs MaTEMATHKASBIISETCS 005S3aTEIbHBIM IPEIMETOM Ha IaHHOM YPOBHE
obpazoBanus. B 5—9 knaccax y4ueOHbIN ipenmer «MaTeMaTrkay TpaJauIIMOHHO N3y4YaeTcs B
paMKax CIeAyIoIUX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «MaremaTtuka», B 7—9
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KJ1accax — KypcoB «Anrebpa» u «I'eomerpus». HacTosmiei mporpaMMoii BBOJIUTCS
CaMOCTOSITENIbHBINYYEOHBIH Kypc «BeposSTHOCTh M CTAaTHUCTHKA.

HacTrosmieit nporpammoii mpeiycMaTpuBaeTcs BblJIeJIeHHE By4eOHOM IJIaHe Ha U3Y4YEeHUE
MaTeMaTHKHU B 5—6 Kjaccax 5 y4eOHbBIX 4acOB B HEZEIIO B TEUCHHE KaXKI0T0 rojia 00yueHusl, B
7—9 xiaccax 6 y4eOHBIX 4acOB B HEJICIO B TEUEHUE KAXK/IOTO ToJ1a 00ydeHHs,BCcero 952
yueOHBIX Yaca.

Temaruueckoe MmiIaHUPOBaHUE YUYEOHBIX KYPCOB U PEKOMEHIyeMOe pacipeiejieHre yueOHOro
BPEMEHU JUIsl U3YUYECHHS OTJEIbHBIXTEM, MTPEIJIOKEHHBIC B HACTOSAIIEH ITporpaMme, Hajlo
paccMaTpuBaTh Kak MIPUMEPHbIE OPUEHTUPHI B TOMOIIb COCTaBUTEIIO0 aBTOPCKON paboueit
MPOrPaMMBbI U MIPEK/E BCET0 YUUTE0. ABTOPIPOrPaMMBbI BIPABE YBEIUYUTh WIIM YMEHBIIUTh
NPEIOKEHHOCUHCIIO YIeOHBIX YaCOB Ha TEMY, UTOOBI yIIIyOUTHCS B TEMAaTHKY,00I1ee
3aMHTEPECOBABIIYI0 YUCHUKOB, UM HANIPABUTh YCUJIUS HAPEOI0JICHHE 3aTPYAHCHUIHA.
JonycTumo Takxke JI0OKalIbHOE IIepepaclpeiesIeHUe U IEPECTAHOBKA 3JIEMEHTOB COJIEPKAHUS
BHYTpHUAAHHOTO KJacca. KoinuecTBo npoBepouHbIX paboT (TeMaTH4eCKUU HTOTOBBIA KOHTPOJIb
KauecTBa YCBOCHHS YI€OHOTO MaTepualia) MuX TUI (CaMOCTOSTEIbHBIE i KOHTPOJIbHBIC PaOOTHI,
TECThI) OCTAIOTCS HA YCMOTpEeHHUe yuuTens. Takxke yuuTenb BIpaBe YBEIUUYUTHUIN YMEHBIIUTh
YHCII0 y4eOHBIX YacOB, OTBEACHHBIX B paboueiiporpaMMe Ha 00001IeHne, TOBTOPEHNE,
CUCTEMAaTH3aIHNI0 3HaHUoO0yuatonuxcsa. ENMHCTBEHHBIM, HO IPUHITUITHAIBEHO
BOKHBIMKPUTEPHUEM, SIBIISIETCS JOCTHXKEHHUE PE3yIbTaTOB 00yUCHHUS,

YKa3aHHBIX B HACTOAIIEH MporpamMmme.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O IIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUA

OcBoenue yueOHOTrO nipeameTa «MareMaTukay JTI0JKHO 00€CTIeurnBaTh TIOCTHKEHNE HA YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl CIECAYIOMIUX JTNYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATHI

JlugHOCTHBIE PE3yNIbTATHl OCBOCHHS IIPOrPaMMbl yueOHOTO npeameTa «MartemMaTrka
XapaKTepU3yITCA:

IHaTpuoTHYeckoe BOCIMTAHME:

MIPOSIBJICHUEM MHTEPECA K IPOLUUIOMY M HACTOAILLIEMY POCCUHCKOMMATEMaTUKH, IEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MAaTEMATHKOB M POCCHMCKON MAaTEMaTUYECKOM
IIKOJIBI, K UCIIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTHX HAyKaX U MPUKIATHBIXCHEpax.
I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U peallu3allii €ro Mpas,
MPEACTABICHUEM O MaTEeMAaTUUYECKUX OCHOBAX()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYP,
SIBIIEHUH, MPOIIETyPrPaxkAaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
00CYXICHUIO STUYECKUX TIPOOJIEM, CBI3aHHBIX C MPAKTHYECKUMITPUMEHEHUEM JTOCTHKECHHI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEIbHOCTH YUYEHOTO.
TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMUBHOE€ Y4acTHE B PELICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BO)XHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUHU BCEH
YKU3HU JJIAYCIICITHON MpodeccroHalbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHUI;
OCO3HAHHBIM BHIOOPOM M IMTOCTPOCHUEM WHIAUBUAYATHHON TPAaeKTOPUU 00pa30BaHUS U
YKU3HEHHBIX TUTAHOB C YYETOMIIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTnYeCKOe BOCIIUTAHNE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHUECKUX OOBEKTOB,
3a/a4, pEUICHUM, pacCyKICHUI;

YMEHHIO BUAETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE.

I_IeHHOCTI/I HAY4YHOI'O MMO3HAHUA:



OpHEHTALNeH B IESTEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTU4eCKON HayKH KaK C(epbl UeIIOBEYECKOI NeITEIIbHOCTH, 3TAoB €€ pa3BUTHS

¥ 3HAUMMOCTH JUTS Pa3BUTHS HUBWIN3ALUH; OBJIAICHUEM SI3bIKOMMATEMaTHKHU U
MaTeMaTU4eCKON KyIbTypOl KaK CPEeICTBOM MO3HAHHS MUPA; OBJIQJICHUEM IIPOCTEHIIINMHU
HaBBIKAMU HCCIIEIOBATEIHCKON IEATEIbHOCTH.

dusznyeckoe BocnUTaHHe, JOPMHUPOBAHHE KYJIbTYPbI 310POBbS H YMOLMOHATBLHOI0
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTHYECKUE 3HAHUS B MHTEPECAXCBOETO 3/I0POBBSI, BEACHUS
37I0pOBOT0O 00pa3a KHU3HHU (310POBOE MUTaHNE, COATAHCUPOBAHHBIM PEXKHUM 3aHATHI U OTIBIXA,
perysipHasipuzndecKkas akTUBHOCTD); C(hOPMUPOBAHHOCTHIO HAaBbIKa peQIICKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPAaBaAPYroro 4yeaoBeKa.

IKO0JI0rH4YecKoe BOCIIUTAHNE:

OpHEHTalUeH Ha MPUMEHEHHE MaTeMaTHIECKUX 3HAHUI U1 peIIeHHs 33/1a4 B 00J1aCTH
COXPaHHOCTH OKPY>KAIOIIEeH Cpe/Ibl, TNIAHUPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOYKHBIX
HOCJICACTBHH JISIOKPY)KAIOIIEH cpe/Ibl; OCOZHAHHEM III00AIBHOTO XapaKTepa SKOJIOTHYECKUX
poOJIeM U MyTeH UX PEIICHUS.

JIM4HOCTHBIE Pe3yJbTaThl, 00eceYnBAIOLINE ATANTALNUIO 00yUYaIOIIerocs K
U3MEHSIIOIMMCS YCJI0BUSAM CONMAJILHON U IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JACHCTBHSM B YCIOBHUSX HEONPEIEIEHHOCTH, OBBIIICHUIO YPOBHS CBOCH
KOMITIETEHTHOCTH 4Yepe3 MPaKTHUECKYIOIeATeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX
JrOJIEH, IPHOOpETaTh B COBMECTHOM JIESATEIBHOCTH HOBBIC 3HAHHS, HABBIKM UKOMIIETEHIINU U3
OTIBITA APYTHX;HE00XOAUMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHUHN, B TOM YHCIEPOPMYIUPOBATH
UJieH, IOHSTHS, TUIIOTE3bl 00 00BEKTaxX U SBICHHSAX, B TOM YHCJIE paHee He U3BECTHBIX,
0CO3HaBaTh JePHUIUTHICOOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE
Pa3BUTHE;CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIHI KOHTPMEP,KOPPEKTHPOBATH IPUHIMAEMBbIE PELICHUS U
neicTBus, GopMyIMpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3VYJIbTAThI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yaeOHOTronpeaMera «MaTteMaTHKa
XapaKTePU3YIOTCS OBIAJACHUEM VHUBEPCATbHLIMU HOZHABAMEITbHBIMU OelicMEUMU,
VHUBEPCAbHLIMUKOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUGHIMU
Oelicmeusimu.

1) Vuusepcanvhvie noznagamenvnule oelicmaus obecneuusarom hopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00yUaAouuxcs (0coenue Memooo8 NO3HAHUSL OKPYHCAIOULe20 MUPA,
npuMeHeHue 102UYeCKUX, UCCIe008amenbCKux onepayuil, ymeHutipabomams ¢ ungopmayueii).
ba3zoBble Jloruveckue 1ecTBUA:

® BBIABIIATH U XapaKTEPHU30BATh CYMECTBEHHBIC IPU3HAKA MATEMATHUECKUX OOBEKTOB,
MIOHSITHIA, OTHOIIICHUH MEXK]Ty MTOHATUAMU;(HOPMYITHPOBATH ONIPE/ICIICHUS TTOHSITHIA,
YCTaHABIMBATh CYNIECTBEHHBIA MPU3HAK KIACCHU(PHUKAIIUN, OCHOBAHUS ISt 0000IIEHUN
CPaBHEHHSI, KpUTEPHUH TTPOBOJIMMOTO aHAJIN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U TPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIHHBIC U
OTpHIIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

® BBIBISATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B haKTax,
JAHHBIX, HAOIOICHUSAX U YTBEPKACHUSX;IPEANIaraTh KPUTEPHUH s BHISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNIA;

e JlenaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIXH UHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

e pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (MPSAMBIE U OT IPOTUBHOTO),
MPOBOAMUTH CAMOCTOSITEIbHO HECIIOKHbBIEI0KA3aTeIbCTBAa MATEMAaTHYECKUX (DaKTOB,
BBICTpaUBAaTh apTyMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIEC PACCYKICHHS;



BBIOMPATH CIIOCO0 perieHust yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelIeHHs, BRIOUpaTh HAN00JIee OIXOAMIINIC yYETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKIII HHCTPYMEHT TIO3HAHHS,
dbopMyIUpOBaTh BONPOCHL, (PUKCHPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh KCKOMOE U JIaHHOE, (OPMHUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIUI0,MHEHHE;

IPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TUIaHY HECJIOKHBIN SKCIIEPHMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIOOCOOCHHOCTEH MaTeMAaTHIECKOTO 00BEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSTENLHO (hOPMYITUPOBATh 000OIIICHNUS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIF0ICHUS, UCCIIEZIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH TIOJTYYEHHBIX PE3yJIbTAaTOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHUE MPOIECCA, & TAKXKE BBIJIBUTATh MPEIIOI0KECHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITH HEJOCTATOYHOCTD M U30BITOYHOCTh MH(OPMAIMH, TaHHBIX, HEOOXOJUMBIX IS
peLICHuUs 3a/1a4u;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUIOB U (POPM IPE/ICTABICHUS;

BBIOMpPATH (OpPMY MpEACTABICHUS HHPOPMALIMU U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4n
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 MX KOMOMHAIUAMU;

OLICHMBATh HA/I&KHOCTh HH(POPMAIMH IO KPUTEPHSIM, TIPEUIOKEHHBIM YIUTEIIEM WIH
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vnueepcanvnvie Kommynukamuenwle oelicmaus 0becneyusarom cqhopmupo8anHocns
COYUATIbHBIX HABLIKOG 0OYUAIOUIUXCHL.
Oo0menue:

BOCIIPUHHUMATh U (POPMYTHPOBATH CYXK/IEHHS B COOTBETCTBHH CYCIIOBHAMH H LEISIMH
OOILEHHS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTaX, AaBaTh MOACHCHH 11O XO4Yy PCIICHUS 3a/1a4H,
KOMMEHTHPOBATHIIOIYYCHHBIH Pe3yIbTaT;

B X0JIe 00CYXXJICHUS 33a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOH TEeMBI, TIPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb NACHU,HALICIICHHBIC HAa ITOMCK PCIICHM A, COITIOCTABIIATD
CBOM CYXKACHUSC CYXICHUSIMH JIPYTUX YYaCTHUKOB IUaJora, OOHapyKUBATh pa3Indue 1
CXOJICTBO MO3MIINI; B KOPPEKTHOH GopMe popMyIHpoBaTh pa3HOTIIACHS, CBOH
BO3PaKEHHS;

MNPEACTABJIATDH PE3YJIbTAThl PCHICHUA 3a1a4M, SKCIICPUMEHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpPMAT BBICTYIUICHUS C YYETOM 3a]1ad MPE3EHTAUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHON U WHANBUIYATHHONU paOOTHI pH
peleHnr y4eOHbIX MaTeMaTH4eCKIX3a/1a4; MPUHUMATh 11e7Tb COBMECTHOM NI TENbHOCTH,
MJIAaHUPOBATh OPTaHU3AIIUIO COBMECTHOM PaOOTHI, pacTIpeessiTh BUILI padoT,
JIOTOBApUBATHCA, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl;0000111aTh MHEHUS
HECKOJIBKHX JIOJIEH;

y4acTBOBATh B TPYIIOBKIX (hopMax paboThI (00CykIeHUsI, 0OOMEHMHEHHUSIME, MO3TOBBIE
MITYPMBI | JIP.); BBIOJIHATH CBOIO YaCTHPA0OOTHI M KOOPJUHUPOBATH CBOM JICUCTBUS C
JIPYTHUMH YICHAMUKOMAH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI MPOLYKTIIO
KpUTEPHUsIM, CHOPMYTUPOBAHHBIM YIYACTHUKAMH B3aUMO/ICHCTBHSI.

3) Vnusepcanvhule pezynamugnule delicmaus obecneqyusaromgpopmuposanue cmolCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOBTUYHOCTIU.
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Camoopranu3anus:
®  CaMOCTOSITENbHO COCTABIATH IUIAH, AJITOPUTM PELICHUs 3a1a4 (WU €r0 YacTh),
BBIOMPATH CIIOCO0 pemIeH s ¢ Y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh UKOPPEKTUPOBATh BAPUAHTHI PELIEHUN C YUETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb:
® BJAJETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJIS IPOIIEcca UPE3yIbTaTa PEHICHHUs
MaTeMaTHYeCKOM 3aa4uH;
® [PEIBUAETHh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEILICHUH 33/1a41, BHOCUTh
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBEHOBBIX 00CTOSTENILCTB, HallIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa AEATEIbHOCTH OCTABIEHHON LIETIU U YCIOBUSM,
OOBSACHATH IPUYUHBI JOCTUKEHUS UITMHEIOCTHKEHUS LIeJIH, HaXOAUTh OIIMNOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VJIbTATHI

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS paboueil mporpaMMBbl MOMATeMaTUKE MPEACTABICHBI 10
rojam oOydeHHsl B CIIEAYIONMXpa3aeax IporpaMMbl B paMKax OT/EIBHBIX KypCOB: B 5—6
KJlaccax — Kypca «MareMaTuka», B 7—9 kitaccax — KypcoB«Anredpay, «['eomeTpusy,
«BeposTHOCT U CTATUCTUKAY.

Pa3BuTHe JOrM4ecKuX MPeACTaBICHUN U HABBIKOB JIOTUYECKOTOMBIIIIIEHUS OCYILIECTBIISIETCS Ha
IPOTSKEHUH BCEX JIET 00yUeHUsI BOCHOBHOI 1IKOJIE B paMKaxX BCEX HA3BAHHBIX KYPCOB.
[Ipenmonaraercs, 4YTO BBITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BHICKA3bIBAHUS U
OTpULIAHUS BBICKa3bIBaHU, PaCIIO3HABATh HCTUHHBIE MJIOKHbBIE BBICKA3bIBAHUSI, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI,0BJIaIeeT MOHATUAMU: ONpEIeIeHe, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO — M HAYYUTCS MCIOJIB30BATh UX MPH BBIITOJHEHUHN YUEOHBIX U BHEYYEOHBIX
3az1ad.

PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «MATEMATHKA» 5-6 KJIACCBI
[EJIN U3YUEHMA YYEBHOI'O KYPCA

[TpropuTeTHBIMU LIENAMU 00YUEHUSI MaTeMaTHKe B 5-6 Kilaccax SBISIFOTCA:

. MpOJ0JKEeHHE (POPMHUPOBAHHSI OCHOBHBIX MATEMAaTUYECKUX MOHATUN (UHUCIIO0, BEIMUNHA,
reomeTpuyeckas purypa), o0ecrneyrBaromux MpeeMCTBEHHOCTb U MEPCIIEKTUBHOCTh
MaTeMaTHUYeCcKOro o0pa3oBaHMs 00yUaroMINXCs;

. pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH 00ydaronmxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHU, HHTEpeca K N3YUEHUIO MATEMAaTUKH;
. M0JIBEICHNE 00YYAIOLINXCsl Ha JOCTYITHOM JJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHU U OKPYXKAIOLIero MUpa;

. ¢dopmupoBaHre GYyHKIMOHATHHON MaTeMaTHYECKON TPaMOTHOCTH: YMEHUS pacliO3HABATh
MaTeMaTHyeckue OOBEKThI B pEAIbHBIX KU3HEHHBIX CUTYAIUSAX, IPUMEHITh OCBOCHHbBIE YMEHUS
JUISL PEeLIeHUs] TPAaKTUKO-OpUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOTyUYEHHBIE PE3yIbTaThl
Y OLIEHUBATh UX HA COOTBETCTBHUE NMPAKTUYECKON CUTYALIUU.

OCHOBHBIE JINHUM COJIEP’KaHMsI Kypca MaTeMaTHKH B 5-6 Kiaccax — apudmeTndeckas u
reoMeTpHuuecKkas, KOTOpbIe Pa3BUBAIOTCS MapajljIeNIbHO, KaX/1asi B COOTBETCTBUH ¢ COOCTBEHHOM
JIOTUKOH, OZJHAKO, HE HE3aBUCUMO OJIHA OT JPYTOH, a B TECHOM KOHTaKT€ ¥ B3aUMOJICHCTBUU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMKUCATEIbHOW CTATUCTUKH.
N3yuenne apuMeTHuecKoro MaTepuaia HauuHaeTCsl CO CUCTEMaTHU3allii U Pa3BUTHS 3HaHUH O
HaTYypaJIbHBIX YHCIIaX, MOJIyUEHHBIX B HaYaJbHOM 11KoJe. [Ipu 3TOM coBeplieHCTBOBaHKE
BBIYUCIUTENILHON TEXHUKH U (POPMUPOBAHHUE HOBBIX TEOPETUUECKUX 3HAHUI COUETAETCS C
pPa3sBUTHEM BBIUMCIUTEIBHON KYJIbTYpPbI, B YACTHOCTH C 00y4yeHHEM MPOCTEUIINM IpuémMam
NPUKUIKU U OLICHKH PE3YJIbTaTOB BBHIUMCIICHUI.

Hpyroii KpyIHBIN OJIOK B COAEPKaHUH apu(PMETHIEeCKOM TMHUA — 3TO Apoou. Havamo
U3y4eHHsI OOBIKHOBEHHBIX M JECATUYHBIX APOOeH OTHECEHO K 5 Kiaccy. DTo MepBbIii 3Taln B
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OCBOCHMH Apo0eii, Korja NpoucXoAUT 3HAKOMCTBO ¢ OCHOBHBIMU UAEAMH, IOHATUSIMU TEMBI.
[Tpu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Jpo0Oeii B MOJIHOM 00bEME MPEIIECTBYET U3YUCHHUIO
JECATUYHBIX ApoOeii, 4To 11eIeco00pa3HO ¢ TOUKHU 3PEHUS JIOTUKU M3JI0KEHHS YUCIOBOM JIMHUH,
KOTJ1a MpaBuiia ICHCTBUN C NECATUYHBIMH JPOOSIMU MOXKHO 00OOCHOBATH YK€ N3BECTHBIMHU
QITOPUTMAaMHU BBIIIOJIHEHUS AEHCTBUM ¢ OOBIKHOBEHHBIMH JpOOSIMU. 3HAKOMCTBO C
JECATUYHBIMH JPOOSIMHU PACIIUPUT BO3MOXKHOCTH Il HOHUMAHHSI 00y4JarOIMMUCS
IPUKJIAJHOTO MPUMEHEHMsI HOBOM 3alMCH IIPU U3YYEHUHU APYIUX IPEAMETOB U IIpU
MPAKTUYECKOM UCTIONb30BaHUH. K 6 Kaccy oTHECEH BTOPOIA ATal B M3y4EHUH IpOOei, rie
IPOMCXOIUT COBEPIIEHCTBOBAHNE HABBIKOB CPABHEHUS U IIpeoOpa3oBaHus Apodeil, ocBOeHHE
HOBBIX BBIUUCIIUTENIbHBIX ITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCICHUH, B TOM YHCIIe
3HAYCHUN BBIPAKEHUH, COJEPKALINX U OOBIKHOBEHHBIC, M JICCATUYHbIE JPOOHU, YCTAHOBIICHHUE
CBsi3el MeXAy HUMHU, paCCMOTpEHHE IPUEMOB pellieH s 3a/1ad Ha ipoou. B Havane 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHSATUEM MPOLIEHTA.

OCOOEHHOCTBIO N3YUEHUS MTOJIOKUTENIBHBIX U OTPULIATENIBHBIX YUCE SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT pacCMaTpPUBAaThCS B HECKOJIBKO 3TaroB. B 6 kiacce B Havase n3y4eHus TEMBI
«[TonoxxuTenpHble U OTpULIATEIbHBIC YUCIIA) BhIAENAETCS noaTremMa «lLlenble uncnay, B pamkax
KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHCIAMHU U IEHCTBUSAMU C MOJIOKUTEIbHBIMU U
OTPULATEIIBHBIMY YMCJIAMU IIPOUCXOJUT Ha OCHOBE COAEPKATEIBHOI0 NOAX04a. DTO MO3BOJISAET
HAa JIOCTYITHOM YPOBHE IIO3HAKOMUTb YYalIUXCs MPAKTUYECKH CO BCEMH OCHOBHBIMU IOHATHUAMU
TEMBI, B TOM YHCJIE€ U C IIPaBHJIaMH 3HAKOB IIPU BBIITOJHEHUH apU(PMETHUECKUX ACHCTBUIM.

[Tpu oOyyeHnN PENIeHNIO TEKCTOBBIX 33/1a4 B 5-0 Ki1accax UCIONB3YIOTCS apuPMETHIECKHE
npuémsl perieHus. TekcToBble 3a/1auH, pelaeMble IpyU 0TPabOTKE BEIYMCIUTENbHBIX HABBIKOB B
5-6 Ki1accax, pacCMaTpUBAIOTCA 331a4M CIEAYIOIINX BUJOB: 331a4u Ha JIBUKEHHUE, HA 4aCTH, HAa
HOKYIIKH, Ha pabOTy U MPOU3BOJUTEIBHOCTD, HA MIPOLIEHTHI, HA OTHOLIEHHUS U ITPOIOPLIMH.
Kpowme Toro, od0yuarommuecs 3HaKoMATCs ¢ IpUéMaMu peleHus 3a7a4d IepedopoM BO3ZMOKHBIX
BapHUaHTOB, y4yarcs paboTaTh ¢ HHpOpMaLueil, mpeacTaBIeHHOoH B (hopMe Tabiun Hiu
Jarpamm.

B paGoueii mporpamme npeaycMoTpeHO (pOpMHUPOBAaHUE MPOIEAEBTUUECKUX aIredpandecKux
npejcTaBieHud. bykBa kak CMMBOJI HEKOTOPOT'O YKClia B 3aBUCUMOCTH OT MaTeéMaTH4YE€CKOTr0
KOHTEKCTa BBOJUTCS NIOCTENEHHO. byKBEHHasi CHMBOJIMKA IIMPOKO UCIOJIB3YETCS MIPEXKIE BCETO
JUTSL 3aIMCH OOIIMX YTBEPKACHUM U IPEI0OAKEHHUH, (GOpMYI1, B YACTHOCTH ISl BBIYMCIICHUS
TEOMETPUUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTENS» YHUCIIA.

B kypce «Marematuku» 5-6 KjgaccoB IpeicTaBIeHa HarJIgIHas T€OMETpUs, HallpaBJIeHHas Ha
pa3BUTHE 00PAa3HOT0 MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, N300pa3UTEIbHBIX
YMEHMH. DTO BaXKHBIH 3Tall B U3YYEHUU T'€OMETPUN, KOTOPBIA OCYIIECTBISETCS HA HATJISTHO-
PaKTUYECKOM YPOBHE, OMMPAETCsl Ha HaTJIsAHO-00pa3Hoe MbllIeHHe oOyuatomuxcs. bonbinas
POJIb OTBOJUTCS MPAKTUYECKON JESTENbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIETUPOBAHUIO.
OOyuaromiyecs 3HaKOMSTCS C TEOMETPUIECKUMHU (PUTYpaMH Ha TNIOCKOCTH U B TIPOCTPAHCTBE, €
UX MPOCTEHIINMH KOH(UTYpaIUsIMH, ydaTcs H300pa)xaTh UX Ha HEJTMHOBAHHOM U KJIETYaTOMN
Oymare, paccMaTpUBalOT UX MPOCTENIIMe CBOWCTBA. B mporiecce n3yyeHus HarasiHOM
FeOMETPHUH 3HAHMSI, ITOJIyY€HHbIE 00YJalOIIUMUCS B HAYAJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U
pacIupsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CornacHo yueOHOMY MJIaHy B 5-6 Kjlaccax M3y4aeTcs MHTETPUPOBAHHBIN MpeIMeT
«MatemaTtukay, KOTOpbIi BKJIIoYaeT apu(MeTHUECKUI MaTepua U HarJIAJHY0 T€OMETPHUIO, a
TaK)Ke MPONeIeBTUYECKNE CBEACHMSI U3 anreOpbl. YueOHbIN IUIaH Ha U3y4YeHUEe MaTeMaTUKH B 5
KJIacce OTBOJIUT HE MeHee 5 yueOHBIX 4acoB B HE/IENIO, B 6 KJlacce OTBOAUT HE MEHee 5 yueOHbIX
4acoB B HEJENI0, Bcero He MeHee 340 yueOHBIX YacoB
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COJEPXAHUE YUEBHOI'O KYPCA "MATEMATHUKA"

5 KIIACC

HartypaJjbHble 4yucIa 4 HYJIb

HatypanbsHoe uncno. Pan narypansusix uucen. Yucio 0. M300paxenne HaTypaibHbBIX YHCEI
TOYKaMHU Ha KOOPAMHATHOM (YKCIIOBOM) mpsimoid. [To3unmonHas cucrema cuuciaeHus. Pumckas
HyMepanus Kak IpuMep HEMO3ULMOHHOM CUCTEMBI cuMciIeHus. [lecaTuuHas cuctema
curciaeHus. CpaBHEHHE HATypaJIbHBIX YUCEIl, CPABHEHNE HATYPAJIbHBIX YHCEI C HYJIEM.
Crioco6s1 cpaBHeHus. OKpyTiieHne HaTypalibHBIX yucel. CloKeHUe HaTypalbHBIX YHCET;
CBOWCTBO HYJIS P CIOXKEHUU. BplunTanue Kak JeficTBue, 0OpaTHOE CIOXKEHUIO. Y MHOXKEHUE
HaTypaJIbHBIX YHMCEIl; CBOMCTBA HYJIA U €AMHUIIBI IPU YMHOKEHUH. JleleHue KaKk AeUCTBHE,
oOpaTHOe yMHOKEeHHI0. KOMITOHEHTHI 1elCcTBUH, CBS3b Mex a1y HUMHU. [IpoBepka pe3ynbraTta
apupmeTrueckoro aencTeus. [lepeMecTuTenbHOE U COYETATEIIEHOE CBOWCTBA (3aKOHBI)
CIIOKEHMSI U YMHOXKEHHUSI, pacpeIelINTENbHOE CBOMCTBO (3aK0H) yMHOXKeHUs. Vcrionb3oBaHue
OyKB 111 0003HAYEHMSI HEM3BECTHOI'O KOMIIOHEHTA U 3aIIMCH CBOMCTB apu(METHUUECKUX
JeHcTBUM. [lenuTenn 1 KpaTHBIE YHCIIA, PA3JIOKEHNE Ha MHOXKUTENH. [IpocThie U cOCTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkoM. CTeneHb ¢ HaTypalbHbIM
[oKa3areseM. 3aluch Yucia B BUAE CYMMBI pa3psiIHbIX ciaaraeMblix. YuciioBoe BhIpayKEHUE.
Brruncnenue 3HaueHUN YUCIOBBIX BBIPAXKEHUI; IOPAJOK BBIIIOJIHEHUS AEUCTBUM.
Hcnonp30BaHre IPY BBIYUCICHUSX IEPEMECTUTEIBHOIO U COYETATEIBLHOTO CBOIMCTB (3aKOHOB)
CJIOKECHMSI U YMHOXKECHHUS, PaCIPEEIINTEIBHOIO CBOMCTBA YMHOKEHUS.

Jpoou

[IpencraBienue o ApoOH Kak criocode 3anucu yacTu BenuuuHbl. OOBIKHOBEHHBIE Jpo0u.
[IpaBunbHBIE U HeTpaBWIIbHBIE ApoOH. CMeranHas 1poOb; MPeICTaBIeHHE CMEIIaHHOH IpoOH B
BUJIC HEMPABUIIBHOM JpoOu U BbIEICHUE 1IeJI0N YaCTH YKciia U3 HENPAaBUIbHOM JIpOoOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM Tpsimoil. OCHOBHOE CBOMCTBO apobu. CokpailieHue
npo6eit. [IpuBenenue qpodu Kk HoBoMy 3HameHaTento. CpaBHeHue npodeit. CriokeHue u
BbIUHTaHUE po0el. YMHOXKEHHE U AeNieHue Ipo0eil; B3auMHO-00paTHblie qpoou. Haxoxaenue
YaCTH 1IEJI0T0 M LIEJOTro 1o ero yacTH. Jlecatuunas 3anuch qpodeit. [IpencraBnenue aecaTHUHOM
IpoOu B BHJIe 0OBIKHOBEHHOM. M300paxkeHue AeCITUUHBIX Ip0o0ei TOUKaMy Ha YUCIOBON
npsaMoil. CpaBHEHHE IECATUUHBIX IpoOel. Apudmerndyeckue AeUCTBUS ¢ AECATUIHBIMU
npo6simu. OKpyTriaeHHe JeCATUUHBIX JPOOei.

Pelnenue TeKCTOBBIX 3a1a4

Pemenne TekcToBBIX 3a/1a4 apupMeTHUECKUM criocoOoM. Pemenne noruueckux 3anad. Pemenue
3aJa4 nepebopoM BceX BOZMOXKHBIX BapuaHTOB. Mcnonb30BaHNe NP pEIIEHUH 3a/1a4 TabIuIl U
cxeM. Pemenue 3aay, copepikaiux 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BpEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb. ETMHUIIBI U3MEepEeHHsI: MacChl, 00bEMa, 1ICHBI;
paccTosIHUA, BpEMEHH, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMU U3MEPEHUS KK 10 BETNUHHBI.
Pemenne ocHOBHBIX 3a/1a4 Ha 1poOu. [IpencraBnenne JaHHBIX B BUJE TaOIUI], CTOI0YATHIX
Jarpamm.

Harusinnas reomerpust

Harnsansle npeacraBieHus o GUrypax Ha MjaoCKOCTH: TOUYKa, IpsAMas, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpYyT. YTou. [IpsaMoi, oCcTpbIil, TYyIION U pa3BEPHYTHII
yribl. JImuHa oTpes3ka, METpUYEeCKUe eIMHULbI JUTMHBL. J[11MHa JoMaHoi, nepuMeTp
MHOTIOYroJbHUKa. MI3MepeHne n nocTpoeHue yriioB ¢ NOMOIIbIO TpaHcnopTupa. Harnsausie
MpeJICTaBIeHUs O GUTYpax Ha IMIIOCKOCTU: MHOTOYTOJIbHUK; IPSIMOYTOJIbHUK, KBaApaT;
TPEYroJbHUK, O paBeHCTBE (uryp. M3obpaxenue ¢puryp, B TOM 4Hcie Ha KIeT4aToi Oymare.
[Toctpoenue koHpUTYypaluii U3 yacTei NpsMoii, OKpY>KHOCTH Ha HEJTMHOBAHHOMW U KJeTyaTon
Oymare. Mcnonp3oBaHne CBOMCTB CTOPOH U YIJIOB MPsIMOYTOJIbHUKA, KBagpaTa. [Inomans
IPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NIPSMOYTOJIbHUKOB, B TOM YHCIIE
buryp, n300paxEHHBIX Ha KiIeT4aTtoil Oymare. Enununbs! usmepenus roomaan. Harmsaere
IPEJCTaBIEHUS O IPOCTPAHCTBEHHBIX (PUIypax: MPsAMOYTOJIbHBIN Napajienenumnes, Kyo,
MHOTOTrpaHHHUKH. V300paskeHre MpoCTeUIIMX MHOTOTpaHHUKOB. Pa3BépTku KyOa u
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napayutenenunena. Co3ranne MoJesieii MHOTOIPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTHIINHA U
ap.). O6BEM npsAMOYToJIEHOTO Mapasiesienunena, kyoa. Enunuis! usmeperus o0béma.

6 KIIACC

HarypaabHble yncia

Apudmernueckue IeHCTBHSI ¢ MHOTO3HAYHBIMH HATYpaJIbHBIMH YHCIaMu. YUCIIOBbIE
BBIPa)KEHUS, TOPATOK JeHCTBUH, HCIIOIb30BaHUE CKOOOK. Vcronb30BaHme TpHU BBIUMCIIEHUSIX
IIEPEMECTUTENBHOIO U COYETATEIIBHOIO CBOMCTB CII0KEHUS U YMHOKEHHUS, paCIIPEACIIUTEILHOTO
cBoiicTBa yMHOKeHUA. OKpyIJIeHHuEe HAaTyPalIbHBIX YKicen. JlennTeny u KpaTHbIE YHCIIa;
HauOOJBIINI OOIIKMI 1eNnTeNlb U HauMeHblee ooliee KpaTHoe. J[eaMMocTb CyMMBI U
npousBeeHus. JleneHne ¢ 0OCTaTKOM.

Apodu

OObIKHOBEHHAs IpO0Ob, OCHOBHOE CBOMCTBO JAPOOH, COKpalieHue npoodeii. CpaBHeHHE U
ynopsaounBanue apoOeil. Perienune 3a1a4 Ha HAXOXAEHUE YaCTU OT LIEJIOr0 U IIEJI0ro MO ero
yacTu. J[poOHOe 9Kciio Kak pe3yabTar Aesnenus. [Ipencrapnenue JecITUIHON TIpoOU B BUJIE
OOBIKHOBEHHOM JIpOOM U BO3MOXKHOCTb ITPEICTABICHHS OOBIKHOBEHHON APOOH B BUJE
necatnyHoi. JlecaTuanbie ApoOU 1 MeTpUUecKas cucrema Mep. ApudmMernaeckue NeiHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMU M JECATUYHBIMH Jpo0sMu. OTHoweHue. [lenenue B
JaHHOM OTHOIeHuU. Macira0, nmponopius. [IpumeHenue mponopiuii npu pernieHu  3a1ad.
[TonsiTue mpoueHTa. BeruuciieHne NpoueHTa OT BEIMYMHBI M BEIMYMHBI 110 €€ TPOLICHTY.
BripakeHne mpoueHToB AeCATUIHBIMU ApoOsiMu. Pernienue 3a1a4 Ha mpoueHTHl. Beipaxenue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHos0:kMTENBHBIE M OTPHLATEIbHbIC YHCJIA

[TonoxxurenpHbIEe U OTpULIATENbHBIE Yncia. Llensle uncna. Moaynb uncia, reoMmeTpuyecKas
MHTEpIIpeTanus Moays uucna. M3o0paxeHnue yncen Ha KOOPAUHATHON MpsiMol. YucnoBbie
npomexyTku. CpaBHeHue umcen. Apudmerndeckue 1eHCTBUS € TIOJI0KUTEIbHBIMUA U
OTPHLIATEIBHBIMU YuCiIaMU. [IpsAMOyTonbpHas cucTeMa KOOPAMHAT HA IIIOCKOCTH. KoopauHaTsl
TOYKHU Ha IUIOCKOCTH, abcuucca 1 opauHata. [loctpoenne Touek u Gpuryp Ha KOOpAMHATHON
IIJIOCKOCTH.

BykBeHHBIC BbIpaKeHUSA

[TpumeHneHne OYKB JUIs 3alIUCH MaTeMaTUYECKUX BbIpaXXEHUH U npeasoxkeHuii. CBoiicTBa
apupMeTHuecKux AeicTBuil. BykBeHHbIE BBIpaKE€HUS U YHCIIOBbIE TIOJICTAaHOBKU. byKkBeHHBIE
PaBEHCTBA, HAXOKJICHIE HEN3BECTHOIO KOMIIOHEHTa. DopMyIibl; GOpMyIIbl IEPUMETPA U
IUTIOINAAM MPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napasenenunesa u Kkyoa.

Pemienue TeKCTOBBIX 32124

Pemenue TekcToBbIX 3aau apupmMeTHIecKuM criocodbom. Perienune norndeckux 3anad. Pemenue
3a/1a4 nepedbopoM Bcex BO3MOXKHBIX BapUaHTOB. Pemenue 3aiay, copepkaiinx 3aBUCUMOCTH,
CBS3BIBAIOLUX BEJIUYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD;
MIPOU3BOUTENIBHOCTD, BpeMsi, 00bEM paboThl. ENMHUIIBI H3MEpEeHus: MacChl, CTOUMOCTH;
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHNS KOKIOW BETUYHHBI.
Pemenne 3aay, CBA3aHHBIX C OTHOLIEHUEM, IIPOITOPLIMOHAIIBHOCTBIO BEINYUH, IPOLIEHTAMY;
peleHre OCHOBHBIX 3aJau Ha JpoOu U npoueHThl. ONeHKa U IPUKUIKA, OKPYTIICHHE
pesynbraTa. CocTaBieHre OyKBEHHBIX BBIPAXXEHUH 10 yclioBuUIO 3a1a4n. [Ipencrasienue
JTAHHBIX C MOMOIIBIO TabauI 1 auarpamm. Ctondyarbie JUarpaMMBbl: YTEHUE U TOCTPOSHHE.
UYreHue KpyroBeIX JUArpaMM.

Harusinnas reomerpust

Harnsansle npeactaBieHus o GUrypax Ha IjIOCKOCTH: TOYKa, IpsIMas, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTB, Kpyr. B3aumHoe
PacIoI0KEHUE IBYX MPSIMBIX Ha INIOCKOCTH, MApaJIENbHbIE NIPSMBIC, IEPIICHIUKYIISIPHBIC
npsiMble. MI3MepeHue paccTossHUN: MEXKY IBYMs TOYKAMM, OT TOYKH 10 IIPSIMOM; JIMHA
MapIIpyTa Ha KBapaTHOU ceTKe. M3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.
Buas! TpeyroabHUKOB: OCTPOYTOJIBHBIHN, IPSIMOYTOJIBHBIHN, TYIIOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. UeTBIPEXYTOJIbHUK, IPUMEPBI YETBIPEX YTOJIBHUKOB. [IpsIMOYTOJIBHUK,
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KBaJpaT: UCIIOJIb30BaHNE CBOWCTB CTOPOH, YIJIOB, AHMaroHaiei. M3o0pakeHne reoMeTpuIecKux
¢buryp Ha HEIMHOBAHHOM OyMmare ¢ UCIOJIb30BAHUEM LIUPKYJIS, TUHEUKH, YTOJIbHHKA,
Tpancnoptupa. [loctpoenus Ha kierdaroit Oymare. [lepumerp Muoroyronsnuka. [lonstue
ionaau GUrypsl; eAMHAIB U3MEpeHus momaau. [TpubmnkéHnoe n3MepeHue miIomaIn
buryp, B ToM ymciie Ha KBaapaTHOil ceTke. [IpubmmkEHHOe U3MepeHne JTMHBI OKPYKHOCTH,
wionaau kpyra. CUMMETpus: LIEHTpajibHasi, 0CeBas U 3epKaibHas cuMMeTpud. [loctpoenne
CUMMETPUYHBIX Guryp. Harnsausle npeacTaBieHus 0 NPOCTPAHCTBEHHBIX QUrypax:
napajuieNienune, Kyo, mpu3ma, mupamuaa, KOHyc, IWIMHID, map u cdepa. M3obpaxkenue
MPOCTPaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMH/PA U KOHYCA.
Coznanue Mojenel mpoCTpaHCTBEHHBIX GUryp (13 6ymaru, mpoBOJIOKH, IJIACTUIINHA U JIp.).
[TonsiTrie 06bEMa; eTMHUIIBI H3MEpeHUs 00bEMa. OOBEM MPSIMOYTOIHLHOTO MapaJIISIICIUIIe A,
KyoOa.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3VJIBTATDI

5 KIIACC

Yuciia ¥ BLIYUCICHUSA

[Tonumath 1 IPaBUIBLHO YIOTPEOIATh TEPMUHBI, CBA3aHHbBIE C HATYpaJIbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMH.

CpaBHUBATh U YIOPSAI0UYNBATH HATypaJIbHbIE YUCIIA, CPABHUBATH B IPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

CoOOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIIOBOI) IPSIMON C COOTBETCTBYIOLIUM €1 YHCIIOM U
n300pakaTh HaTypajbHbIE YUCIIA TOYKAMU Ha KOOPJMHATHON (YUCIIOBOM) MPSIMOH.
BrimonsaTe apudmMeTrHuecKue qecTBUS C HaTypaJbHBIMU YUCIIaMH, C OOBIKHOBEHHBIMH
IpoOsMHU B POCTEHIINX CITydasiX.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTATa BBIYUCIECHUH.

OKpyrisTh HaTypaJibHbIE YHCIIA.

Pemienne TekcToBBIX 32124

Pemath TekcTOBBIE 331241 apU(PMETHUECKUM CIIOCOOOM M € TIOMOIIbI0 OPraHU30BAHHOTO
KOHEYHOTr 0 niepebopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemars 3amaun, copepxalue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBL: CKOPOCTh, BPEMsI,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKye 3alKMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS MPU PEIIEHUH 3a]1ay.
[Tonb30BaThCs OCHOBHBIMU €IUHUIIAMH U3MEPEHUS: LIEHbI, MAaCChl; PACCTOSIHUS, BPEMEHH,
CKOpPOCTH; BBIpa)KaTh OJHU €IMHUIIBI BEJIU- YUHBI Uyepe3 JApyTHe.

W3Bnekarpb, aHAIU3UPOBATh, OLIEHUBATh HHPOPMAIIHIO, IPEACTABIECHHYIO B Ta0IHIIE, Ha
cTOI04aTOM quarpaMme, HHTEPIPETUPOBATh IPECTABICHHbIE JaHHbIE, HCII0JIb30BaTh JaHHbIE
IIPU pEIIeHUH 3ajay.

Haruasinnas reomerpust

[Tonb30BaThCsA reOMETPUUECKUMU MOHITUSIMH: TOUKA, IIpsiMasi, OTPE30K, JyY, Yo,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoUTE MpUMEpBl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (HOPMY U3yUEHHBIX
reoMEeTpUYecKuX (puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMMU:
yroJl, BEpIINHA, CTOPOHA, INaroHalb; C OKPYKHOCTBIO: paANyC, TUaMETP, LIEHTP.
N306paxath U3ydeHHbIE T€OMETpUYECKUE (PUTYphl Ha HETMHOBAHHOM U KJIeT4aToi Oymare ¢
MOMOIIBIO IIUPKYJIS ¥ IMHEUKH.

HaxoauTs IHMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO JIMHEHKH, CTPOUTD
OTPE3KH 3a/1aHHOM JTMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB IPSAMOYTOJIbHMKA, KBaJpaTa Ul UX HOCTPOCHHUS,
BBIYUCIICHUSI IIJIOIIA U U IEpUMETPA.

BbruucnaTe nepuMeTp 1 IUIoIaab KBajapara, NpsiMoyrojibHHUKa, (PUTyp, COCTABIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pakéHHBIX Ha KJIeT4aTon Oymare.
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[Tonb30BaTbCs OCHOBHBIMU METPUUYECKUMU €AMHUIAMU U3MEPEHHUS UTUHBI, IIJIOIA1; BEIPAXKATh
OJIHM €/IMHUILIBI BEJTUYUHBI YEPE3 APyTHE.

Pacnio3naBath napamienenurnen, Ky0, HCIIONIb30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, peOpO IpaHb,
W3MEPEHUS; HAXOAUTh U3MEPCHHsI MapalIesienuIesa, Kyoa.

Boruncnsats 006EM KyOa, napaiienenumnesa rno 3aaHHbIM U3MEPEHUAM, T0JIb30BaThCS
eMHUIIAMU U3MEPEHUS 00BEMA.

PemaTe Hecao0KHbIE 3a1a4l HA U3MEPEHUE T€OMETPUUYECKUX BEIUYUH B IIPAKTUYECKHUX
CUTYaIUsX.

6 KIIACC

Yucia 1 BBIYUCICHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBS3aHHBIEC C PA3TMYHBIMU BUAAMH YHUCEI U CIIOCOOAMU UX 3aIUCH,
MEPEXOIUTh (€CIIU 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3alKCH YHCTIA K APYTOM.

CpaBHUBATH U YIIOPSIOYMBATH IEJIbIE YMCIa, OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, CPABHUBATH
Yyyucia OJHOTO U PAa3HbIX 3HAKOB.

BrITIONHATE, cOYeTast yCTHBIC M TUCBbMEHHBIC MPUEMBI, apu(hMETHICCKUE ISHCTBUS C
HATYpaJIbHBIMH U LIEJIBIMU YHCIIaMH, OOBIKHOBEHHBIMU U AECITUYHBIMU JPOOSIMH,
MOJIOKUTEIHHBIMHA U OTPUIIATEIIbHBIMU YUCIIAMH.

BbluncnsaTh 3HaY€HUsT YUCIOBBIX BbIPAKEHUM, BBINIOJIHATh IPUKUAKY U OLEHKY Pe3yJbTaTa
BBIYHCIICHU; BBITIOJIHATH TPEOOPa30BAHMS YUCIOBBIX BHIPAXKEHHUI HA OCHOBE CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOMN MPSIMOM C COOTBETCTBYIOIIUM € YMCIIOM U U300pakaTh
YKCJIa TOYKAMU Ha KOOPJAMHATHOU MPSAMOM, HAXOAUTh MOYJIb YKCTIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMHU ITOU TOUKH.
OKpyTJITh LIeTbIe YHCTa U IECATUYHBIE IPOOU, HAXOUTh PUOITMKEHUS YHCe.

YncsioBble U OyKBEHHbIE BbIPAKEHUS

[Tornmate 1 ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIE C 3aMKUCHIO CTENIEHU YKCia, HAXOUTh KBaApaT
1 KyO 4rciia, BEIYUCISATD 3HAUCHHS YUCIIOBBIX BBIPAKECHHH, COJEPIKAIUX CTETICHH.
[Tonb30BaTbcs NMpU3HAKaMU JETMMOCTH, PACKIIaAbIBaTh HATypalbHbIE YMCIIa Ha MPOCTHIE
MHOKHUTEJH.

[Tonb30BaThCsa MacITaboOM, COCTABISATH IPOMOPIIUU U OTHOIIICHHUSI.

Hcnonb3oBath OyKBHI 111 0003HAYCHUS YHCEIT TIPH 3alMCHA MaTEeMAaTUUECKUX BBIPAKEHUH,
COCTaBISATH OYKBEHHBIE BBIPAXKEHUS U (DOPMYIIbI, HAXOIUTh 3HAYCHUSI OyKBEHHBIX BBIPAKECHUH,
OCYIIECTBIISII HEOOXOIUMBIE TOJICTAHOBKH M MPEe0Opa3oBaHUsI.

Haxonutb HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

PemieHue TeKCTOBBIX 32124

Permate MHOTOIIArOBBIE TEKCTOBBIE 337]a41 apUPMETHUECKUM CIIOCOOOM.

Pemiate 3a1auu, cBSI3aHHBIE C OTHOIICHUEM, POTIOPIIMOHATHFHOCTHIO BEJTUYHH, MPOIICHTAMU;
peliaTh TpU OCHOBHEIE 33/1a4M HAa JPOOH U MPOLIEHTHI.

Pemate 3amaun, comeprkaiime 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJIMYeCTBO, CTOUMOCTD; POU3BOIUTEIHHOCTh, BpeMsi, 00hEMa paboThl,
UCIIONB3Ys apuPMETHIECKUE JEHCTBUS, OIIEHKY, TPUKUIKY; TTOJIb30BATHCS SAUHUIIAMU
MU3MEPEHHS COOTBETCTBYIOIINUX BETUYHH.

CocTtaBnarh OyKBEHHBIE BHIPQKECHHS IO YCIOBHIO 33/1aUH.

W3Bnekats nHMOpMALINIO, IPEICTABICHHYIO B TAONIUIIAX, HA JIMHEHHOM, CTOIOUATOM UITH
KpYTOBOH JuarpaMMax, HHTEPIPETUPOBATH MIPEACTABICHHBIC JaHHBIC, HCTIOIb30BaTh IaHHBIC
P PELLICHUH 3a/1a4.

[TpencraBisaTh MHPOPMALIHMIO C TOMOIIBIO TAOIUL, TUHEHHON U CTOJI0YATON JUarpamm.
Haruasinnas reomerpust

[TpuBoaUTE MpHUMEPHI 00BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIINX (HOPMY U3yUYEHHBIX
TEOMETPHUECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (QUTYP, TPUMEPHI PAaBHBIX U CHMMETPUYHBIX

dburyp.
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N300pakaTh ¢ MOMOIIBIO IIUPKYIIS, TUHEUKHU, TPAHCTIOPTUPA HA HETMHOBAHHON M KJIETYATON
OyMare U3y4eHHbIE TUIOCKHE TeOMEeTpUUYecKrue GUTyphl M KOHPUTYypaIlluu, CAMMETPUYHBIE
burypsl.

[Tonp30BaThCsi TEOMETPUUYECKUMH MTOHATUSMU: PABEHCTBO (PUTYP, CHMMETPHSI; UCIIOIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHH.

HaxoauTh BeJIMUMHBI YTII0B H3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 3a1aHHOM
BEJIMYMHBI, [10JIb30BaThCA MIPU PEILICHUHU 33/1a4 I'PalyCHOW MEpOil YIJIOB; paclo3HaBaTh Ha
4epTe’Kax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOW YIJIbI.

BbluncniTh AMHY JIOMaHOHM, IEPUMETP MHOTOYTOJIbHUKA, I10JIb30BATHCS €IMHUIIAMHU U3MEPEHUS
JUITMHBI, BBIPAXXaTh OJJHU €ANHULBI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

Haxoauts, uconb3yst 4epTEKHbIE MHCTPYMEHTHI, PACCTOSHUS: MEX]Y IByMsI TOUKAMH, OT
TOYKH JI0 MPSIMOM, JJIMHY MMYTH HA KBaJPAaTHOM CETKE.

Boraucnare miomaab Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOIB30BaTh pa3oueHune Ha
PSIMOYTOJILHUKH, Ha PaBHbIE (PUTYPBI, IOCTPAaUBAHUE /10 PSIMOYTOJIbHUKA; MTOJIb30BATHCA
OCHOBHBIMH €IMHULIAMH U3MEPEHUS TUIOLIA/IU; BbIpaXaTh OJHHU €IUHULIBI U3MEPEHMS IIOIAIH
yepes Apyrue.

PacriozHaBath Ha MOJEINSIX U U300paKEHUAX MUPAMUAY, KOHYC, IMJIMHAP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00paxkars Ha KJIeT4aTON Oymare mpsiMOYyTroJIbHBIN Mapajuieenunes.

Brraucnsate 006EM NpsSMOYTOIBHOTO MapauieNienuneaa, Kyoa, mojib30BaTbCs OCHOBHBIMU
€IMHUIIAMH U3MEpeHUst 00bEMa; BBIPAXKATh OJHU CIUHHIIBI H3MEPEHUs: 00bEMa uepes apyrue.
PeaTe Heco0KHbBIE 3a1a4l HA HAXO0XKACHUE T€OMETPUUECKUX BEJIMYMH B IPAKTHYECKUX
CUTYaLUsX.
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TemaTuuyeckoe NIIAHUPOBAHHUE. S KJaCC

Ne | TemaTuueckue 0J10KH, TeMbI DJIeMeHTBI COJlep’KaAaHUA YPOKa OcHoBHbBIE BU/bI 1eSIT€IbHOCTH 00y4aI0IIMXCS
n/n
1 | Harypanbhble uncna. [leiicTBus JlecaTryHas cucreMa CYUCICHUS. Yurarh, 3alIMCHIBATH, CPABHUBATH HAaTypaJIbHbIC YNCIIA;

C HATypaJIbHBIMH YnciIaMu (43 )

Psn natypanbnbix uncen. HatypanbHblil psij.
Yucmo 0.

HarypanbHble yncna Ha KOOpJIUHATHOM
IPSIMOM.

CpaBHEHME, OKPYTJIIEHUE HATYpaJbHBIX YUCET.
Apudpmernueckue 1eNUCTBUS C

HaTypaJbHbIMU YHCIIAMH.

CBoiicTBa HYJIS TIPU CIIOKEHUU U YMHOKEHUH,
CBOMCTBA €IMHULIBI TP YMHOKEHHH.
[TepemecTUTENBHOE U COYETATEIBHOE CBOMCTBA
CJI0’KEHHUS U YMHOXKEHHUS, paclpeAesIuTeIbHOE
CBOMCTBO YMHOKEHHUS.

JlenuTenu U KpaTHBIE YKCIIa, Pa3I0KEHUE
YyucjIa Ha MHOYKUTEIIH.

JleneHue ¢ OCTaTKOM.

[IpocThie U cocTaBHBIC YKCTA.

[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9.
CreneHsb ¢ HaTypaJbHBIM

nokasatesneM. UncnoBble BEIPAKEHUS; TOPSAIO0K
nercTBUil. PelmeHne TEKCTOBLIX 3a71a4 HA BCE
apudmeTHuecKue AeUCTBUsI, HA ABIKEHUE U
MTOKYTIKH.

npexIaratb 1 00CyK1aTh CIOCOOBI YIIOPSA0YMBaHUSA
YHUCEel.

H300paxkarh KOOPAVHATHYIO NPAMYIO, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOM IIPSIMOM, HAXOAUTH
KOOpPAMHATHI TOYKHU.

HccaenoBath cBoiicTBa HaTYpaJIbHOTO psifa, uncen 0 u 1
IIPY CJI0KEHUU U YMHOXKEHHUHU.

Hcnosb30BaTh NpaBHJIO OKPYIVIEHNS HATYpabHBIX
qucell.

BrInotHATH apupMeTHYecKHe 1eHCTBHS C
HaTypaJIbHBIMH YMCJIAMH, BBIYHCJIATD 3HAYCHMUS
YHCIIOBBIX BBIPAKEHHUH CO CKOOKaMu 1 6e3 CKOOOK.
3anuceIBaTh IPOU3BEACHNE B BUJIE CTEIICHU, YUTATh
CTENEHH, HCIOJIb30BATH TEPMHUHOJIOTHIO (OCHOBaHUE,
HoKa3aresb), BBIYMCJIATh 3HAYeHHUsl CTEIICHEH.
BbINOJHATH NPUKHAKY U OLEHKY 3HAUE€HUHN YHCIOBBIX
BBIPQXXCHUM, MPeJIaraTb ¥ NPUMEHATH NPHEMBI
NPOBEPKH BHIYKCIICHUM.

Hcnosb30BaTh NPU BLIYUCICHUAX NIEPEMECTUTENBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKECHMS,
pacIpenenIuTeIbHOE CBOMCTBO YMHOXKECHUS;
(opmyMpoBaTHH NPUMEHATH NMPABHJIA
peoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apu(METUUECKUX JICHCTBHA.

HccaenoBarb 4uCIIOBbIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH THNOTE3bI, GOPMYIUPOBATH
00001meHnst ¥ BBIBOJBI 110 PE3YyJIbTaTaM IIPOBEIEHHOTO
HCCIEN0BaHUS.

®opMyJIMPOBATH ONpeaeIeHHUs ACIUTENS U KPaTHOIO,
Ha3bIBATh JCIINTEIN U KPaTHbIC YUCIIA; PACIIO3HABAThH
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IIPOCTBIE U COCTABHBIE UnCIa; GOPMYTHPOBATH U
NMPUMEHATH NPU3HAKM JICTMMOCTH Ha 2, 3, 5,9, 10;
NPUMEHATBAJITOPUTM PA3JI0KEHHSI YUCIIa HA IIPOCTHIE
MHOKUTENH; HAXOAUTh OCTaTKU OT JCJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3BIBAHUS O
HaTypaJIbHBIX YUCIIaX, HPUBOAUTH NPHUMeEPHI U
KOHTPIIPUMEDBHI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAJIbHBIX YHCEIL
KoncTpynpoBars MaTeMaTH4YecKHe NPeIJIOKEHHUS C
IIOMOUIBIO CBA30K «H», KUIN», «ECIH. .., TO...».

PemaTh TEKCTOBBIC 3a71a4u apU(PMETUIECKIM CIIOCOOOM,
HCII0JIB30BATH 3aBUCMMOCTH MEXy BEIMYNHAMU
(ckopocCTb, BpeMsi, paCCTOSIHUE; LIEHA, KOJIMYECTBO,
CTOUMOCTb

U JIp.): AaHAJU3UPOBATH U OCMBICJIAMBATD TEKCT 3a/1a4H,
nepegopmMyIMpOBaTH yCIOBHUE, H3BJIECKATH
HEo0XO0UMbIe

JaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTU MEXIY
BEJIMYUHAMHU, CTPOUTH JIOTHYECKYIO LIETIOUKY
pacCy>KIeHUN.

MopaenupoBaTh X0 pelIeHUs 33a/1a4y ¢ TOMOIIIbIO
pPHCYHKa, CXEMbI, TaOIHIIBI.

IIpuBoauTh, pa3dupaThb, OLEHUBATH Pa3IHMUHbIC
pELIeHNs, 3alIMCH PELIEHUH TEKCTOBBIX 3a7ad.
Kpurnyecku oneHMBaTh ITOJIYYEHHBIN pe3yibTarT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLINOKH.

PemaTsh 3a7auu ¢ MOMOIIBIO IepedOpa BCEX BO3MOKHBIX
BapHaHTOB.

3HAKOMHUTBCS C HCTOPUEH pa3BUTHs apU(PMETHKU

Harnsanuas reomerpus. JInnuu
Ha Tuiockoctu (12 1)

Touka, npsmasi, OTpe30K, Jy4.

Jlomanas.

N3MepeHne mIMHBI OTPE3Ka, METPUUECKHE
€IUHULIbI U3MEPEHHUS JUIMHBI.

Pacno3HaBaTh Ha yepTekax, pUCyHKaX, ONIMCbIBATh,
HCIOJIb3YSl TEPMUHOJIOTHIO, U H300pPaKaTh C IOMOLIBIO
YEPTEKHBIX HTHCTPYMEHTOB: TOUKY, IIPSAMYIO, OTPE30K,
JIy4, YToJl, JOMaHYI0, OKPYKHOCTb.
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OKpy’>KHOCTb U KpYT.

[TpakTuueckas pabota «Iloctpoenue y3opa u3
OKPYKHOCTEN.

VYrou. [Ipsimoii, oCTpbIi, TYyNOM U pa3BEPHYTHIM
YTJIBL.

H3mepenue yrios.

[TpakTuyeckas padora «IlocTpoeHue yrioy

Pacno3HaBaTh, NPUBOIUTH NMPUMEPbI 00HEKTOB
peaIbHOTrO MUpa, UMEIOIINX (HOPMY U3yYEHHBIX GUTYD,
OLICHMBATD UX JINHEHHBIE Pa3MEPBI.

Hcnosb30BaTh TMHENKY U TPAHCIIOPTUP Kak
WHCTPYMEHTHI AJI1 HOCTPOEHHUS U U3MEPEHMS: H3MEPSTH
JUIMHY OTPE€3Ka, BEIMYUHY YIJIa; CTPOUTh OTPE30K
3a/laHHOM JUIMHBI, YTOJI, 33 JaHHOW BEJTMYMHBI;
OTKJIAABIBATH LINPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 33JIaHHOI0 pajunyca.

N300pakaTh KOHPUTYpALIUU TEOMETPUYECKUX UTYD U3
OTPE3KOB, OKPYKHOCTEH, X YaCTell HAa HEJIMHOBAHHOU

U KJeTyaToi Oymare; mpeajiaraTb, ONUCHIBATh U
00cy’1aTh C1OCO0bI, AJITOPUTMBbI [IOCTPOCHHUS.
Pacno3naBath 1 U300pakaTh Ha HEJIMHOBAHHOU U
KJIET4aTO Oymare mpsMoi, OCTPBIii, TyIOH, pa3BEPHYTHII
yIJbl; CPABHUBATD YIJIBL.

BbIYuCaAATH IIMHBI OTPE3KOB, JOMaHbIX.

IloHuMaTh M MCNO/IB30BATH NIPH PellIeHUH 32/1a4
3aBHCHMOCTH MEXy €MHULIAMH METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUYECKHMH CUCTEMaMU Mep;
BbIPAXKATh JUIMHY B PA3JIMYHBIX €UHULIAX U3MEPEHUSI.
HccnenoBatrh Gurypsl 1 KOHQUrypauu, UCIOIb3Ys

U (PPOBBIE PECYPCHI

OObIKHOBEHHBIE TpooH (48 1)

JpoOb.
[IpaBuiibHBIE U HETIPaBUIbHBIE IPOOH.

OcHOBHOE CBOMCTBO APOOH.

CpaBHeHue 1po0Oei.

CnoxeHue U BEIYUTAaHHE OOBIKHOBEHHBIX
TIpOOeii.

Cwmemnrannas 1po0Ob.

VMHOKEHUE U JICJICHUE

OOBIKHOBEHHBIX JAPOOEii; B3aMMHO-00paTHBIC
Ipoowu.

Pemenre TeKCTOBBIX 3aj1a4, COEPIKAIIIIX
Ipoowu.

MopeaunpoBath B rpadudeckoi, mpeamMeTHoit Gpopme, ¢
MTOMOIIBI0 KOMIIBIOTEPA MMOHATHS U CBOMCTBA, CBSI3aHHBIE
C OOBIKHOBEHHOM IPOOKIO.

YuTaTh U 3aIMCHIBATH, CPABHMBATH OOBIKHOBEHHbBIE
Ipo0u, mpeaiaratb, 000CHOBBIBATH U 00CYKAaTh
CIOCO0bI YIOPSIIOUNBAHUS IPOOEH.

H306paxkars 00bIKHOBEHHBIE IPOOU TOUKAMHU Ha
KOOPJAMHATHON NPSAMOM; HCII0JIB30BATh KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS ApoOei.

®opMyJIMPOBaTh, 3alIMCHIBATH ¢ IOMOIIbIO 0YKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOI JIpo0H;
HCNOJIb30BATH OCHOBHOE CBOIMCTBO JIpobH JUIst
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OcHoBHBIE 337241 Ha IPOOH.
[TpumeHenue OykB A 3aIKCH
MAaTE€MaTUYECKUX BBIPAXKCHUH U IPEIII0KECHUN

COKpaIleHus Ipodeii U mpuBeeHus IpoOoH K HOBOMY
3HAMEHATENIO.

IIpeacraBasAaTh cMelIaHHYO 1po0Ob B BUJE HENIPABUIbHON
U BBLACIATH LIEIYI0 YacTh YMCIIa U3 HEIIPABUIbHOM IpOOH.
BeInoiHATL apupMeTHYecKHe 1eHCTBHS C
OOBIKHOBEHHBIMH JpOOSIMHU; IPHUMEHSATh CBOMCTBA
apuMeTHUeCKuX NeHCTBUH ISl palliOHATN3AINN
BBIYHCIICHUM.

BBINOTHATL NPUKUAKY H OLIEHKY pe3yibTaTa
BBIYMCIICHU; NpejIaraTb U NPUMEHATh NPUEMBbI
NPOBEPKH BBIUUCIICHUN.

IIpoBoaNTH MCCIET0BAHUSA CBOMCTB APOOECH, ONMpasich
Ha YHMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOILIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3BIBAHUS O
po0siX, IPUBOAUTH MPUMePbI U KOHTPIPUMEDBI,
CTPOMTH BBICKa3bIBAHMA U OTPULIAHUS BbICKa3bIBaHUIA.
PemiaThb TEKCTOBBIC 337a9H, COJIEPIKAIIUE TPOOHBIE
JaHHbBIE, U 3a/1a4¥ Ha HAXO0XJIECHNUE YaCTU LEJIOT0 U LIEJI0r0
10 €r0 YaCTH; BBIABJIATH UX CXOACTBA U Pa3IHu4usl.
MoaenpoBaTh X0 PELICHUS 33Ja4U C [IOMOIIbIO
PUCYHKA, CXEMBbI, TAOIHIIBI.

IIpuBoanTh, pa3dupaThb, OLEHUBATH Pa3JIMYHbIC
peuIeHus, 3alucy pelIeHu TEKCTOBBIX 3a/1a4.
KpuTnyeckn oneHnBaTh NOJyYEHHBIN PE3YIIbTAaT,
OCYHIECTBJIATh CAMOKOHTPOJIb, IPOBEPSsI OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAMThb OIINOKH.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
Muoroyronasauku (10 1)

MHOrOoyronbHuKH.

YeTsIpEXYroJbHUK, NIPAMOYTOJIbHUK, KBaPAT.
[Tpaktryeckas padora «Iloctpoenue
MIPSIMOYTOJIBHUKA C 33/TaHHBIMU CTOPOHAMH Ha
HEJIMHOBAHHOW Oymare».

TpeyroybHUK.

I1nomans 1 nepuMeTp NpsMOYroJIbHUKA U

OnuceiBaTh, HCMOJIb3Yys TEPMHHOJIOTHIO, H300paXKaATH
C ITIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEIMPOBATh U3 OyMaru MHOTOYTOJIbHUKU.
I[IpuBoanTH NpPUMepPHI 0OBEKTOB PEATTLHOTO MUPA,
UMEIIUX (OpMy MHOTOYTOJIEHUKA, IPSIMOYTOJIbHHKA,
KBaJipaTa, TPEYTrOJbHUKA, OLEHUBATH UX JINHEHHBIE
pa3MepBl.
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MHOT'OYTOJIbHUKOB, COCTAaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB; €IMHUIBI U3MEPEHUS
TJIOILATH.

[TepumeTp MHOTOYTOJIBHHUKA

BbIuMcJIATH: IEPUMETP TPEYTOJIBHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IJIOIAAb MPSMOYTOJbHUKA, KBaIpaTa.
HN300paxaThb OCTPOYroJIbHBIC, IPSIMOYTOJIbHBIC U
TYHNOYTOJbHbBIC TPEYTOJIbHUKH.

CTpouTh Ha HETUHOBAHHOM U KJIETYATON Oymare KBajapar
Y MIPSMOYTOJIbHUK C 33JJaHHBIMH IJTMHAMHU CTOPOH.
HccaenoBars cBOiiCcTBA IPSAMOYTOJbHHUKA, KBaIpaTa
yTéM 3KCIIEpUMEHTA, HAOJI0ICHHSI, U3MEPEHUS,
MOJIETIMPOBaHMS; CPABHUBATh CBOMCTBA KBAApaTa v
MpAMOYTOJIbHUKA.

KoncTpynpoBath MaTeMaTH4eCKHeE MPEIJIO0KEHUS C
MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «ITI000I.
Pacno3HaBaTh NCTUHHBIC U JIOKHBIC BHICKA3bIBaHHUS O
MHOT'OYTOJIbHUKAX, IPUBOAUTH MPUMeEPbI
KOHTPIPUMEPBHI.

HccaenoBarsb 3aBUCUMOCTD IUJIOMIAAN KBaJApaTa OT
JUTUHBI €0 CTOPOHBI.

Hcnoab30BaTh CBOCTBA KBAAPATHON CETKU JJISI
nocTpoeHus Guryp; pa3éuBaTh NpSIMOYrOJbHUK HA
KBaJpaThl, TPEYTOJIBHUKH; COCTABJATH QUTYPHI U3
KBaJpaTOB U MPSAMOYTOJIbHUKOB U HaXOAUTh UX IUIOLIA/Ib,
pazbuBaTh GUTYpHI HA IPSIMOYTOJILHUKH U KBAIPATHI U
HaXOJUTh UX ITLIOIIAAb.

BoipaxkaTh BEIMUHHY IUIONIAAU B PA3JIMYHBIX €IMHHIAX
U3MEPEHUSI METPUYECKOU CUCTEMBI MEP, IOHUMATDH H
HCI0JIb30BATH 3aBUCUMOCTH MEXKTy METPUUYECKUMU
€IUMHULIAMU U3MEPEHHUS TUIOLA .

3HAKOMHUTLCS ¢ IPUMEPAMU MPUMEHEeHMs TUTOMIAIN 1
IEpUMETPA B IPAKTUYECKUX CUTYALUSAX.

Pemars 3a1a4u 13 peaabHON KU3HU, NPeEAIaAraTb u
00Cy/1aTh pa3JInYHbIe CIOCO0BI PEIICHUS 3a]1a4

Hecsituunbie apodu (38 u)

Jecstuunas 3anuck ApoOei.
CpaBHeHHUE IeCATUYHBIX JpoOei.
JleiicTBHS ¢ IECATUYHBIMU IPOOSMHU.
OxpyrieHue JecITHYHbIX ApoOeil.

I[IpeacraBasATh IeCATUYHYIO IpOOH B BUE
OOBIKHOBEHHOM, YUTATH M 3aNHCHIBATH, CPABHUBAThH
JECATUYHBIC IpoOU, Mpeaiaratb, 000CHOBbIBATH U
00Cy>1aTh cNOCO0bI YIOPSIOYMBAHUS TECATUYHBIX
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Pemenne TeKCTOBBIX 3a1a4, COJCPIKAIINX
JIpoowu.
OcHOBHBIE 3371a4 HAa APOOU

IpoOeii.

HN300paxaTh qecATUYHBIC IPOOH TOUYKAMU Ha
KOOPAMHATHOMU IIPSIMOM.

BbISIBJSITH CX0ACTBA U PA3JIM4HUs [IPaBUII
apuMeTHUeCKuX NEHCTBUH C HATYPATHHBIMU YHCIIAMU H
JECATUYHBIMU APO0SMU, OOBSACHSTD UX.

BoInoJaHATH apudMeTHUECKUEe ACUCTBUS C ACCITHYHBIMA
IpoOsMU; BBINIOJIHATH NPUKUAKY H OLIEHKY pe3yJIbTaTa
BBIYUCIICHUM.

IIpuMeHATH cBoOiicTBa apuMETHUECKUX ACUCTBUH IS
panoHaIN3au1 BIYMCICHU.

IIpumeHATH NPABUJIO OKPYIJIEHUS JIECSITUYHBIX IpOOeH.
IIpoBoauTh MCCIEI0BAHUS CBOICTB IE€CATUYHBIX
npobeil, onupasch Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM
YHCIIe ¢ TOMOIIBI0 KOMIIBIOTEPA), BHIABUIATh THNOTE3bI
Y IIPUBOJUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
po0siX, NPUBOAUTH MPUMePbI U KOHTPIPUMEDPHI,
CTPOUTH BBICKA3bIBAHMUSA U OTPULIAHUS BBICKa3bIBAHUM.
Pemath TeKCTOBBIE 337a4H, COAEpKAIINE APOOHbBIE
JTaHHBIE, U Ha HAXO0XKJIEHUE YaCTH LIEJIOT0 U LIEJIOr0 MOETo
4acTH; BBISIBJSITH MX CXOACTBA W Pa3JIHYHsl.
MopaenupoBaTh X0 pELICHUS 33Ja4H ¢ IOMOIIBIO
puCyHKa, cxembl, Tabnuubl. [IlpuBoauTh, pazoupars,
OLICHMBATD PA3JIMYHbIE PEIICHHUS, 3aIIUCH PELLIEHUI
TEKCTOBBIX 3aj1au.

OnepupoBaTh IpOOHBIMH YHCIAMU B PEATbHBIX
KU3HEHHBIX CUTYaIUsX.

KpuTnyeckn oneHnBaTh NOJyYEHHBIN PE3YIIbTaT,
OCYIIIECTBIISITH CAMOKOHTPOJIb, IPOBEPsIs OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OIINOKH.
3HAKOMUTBCS € HCTOPHEi pa3BUTHS apuYMETUKU

Harnsannas reomerpus. Tena u
¢urypsl B npocTpancTse (9 1)

MHOrorpaHHMKH.
N306paxeHne MHOrorpaHHuKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

Pacno3naBaTh Ha YepTexkax, pUCYHKaX, B
OKpY:KaKlleM MUpe [IPsIMOYTOJIbHBIN Napajieienune],
KyO,MHOTOT'paHHHUKH, ONUCHIBATH, HCIOJIb3YSl

21




[TpsAMOYTONBHBIN Mapasuiesnenunen, Kyo.
Pa3BépTku KyOa u napajienenunesa.
[TpakTuyeckas pabora «Pa3BépTka Kyday.
O0BEM KybOa, MPAMOYTOIBLHOTO
napajuiesenumnena

TEePMHUHOJIOTHIO, OLIEHUBATH JIMHEIHBIE pa3MEpHI.
IIpuBoauTHL NpUMeEpPbI 00BHEKTOB PEaTbHOIO MUPA,
uMeroux (popmMy MHOTOTPaHHHKA, TPSIMOYTOJIBHOTO
napasuienenumnena, Kyoa.

N3006paxkarh Kyd Ha KIeTUaToi Oymare.

HccaenoBarh cBoiicTBa Ky0a, IpsSIMOYTOJIBHOTO
napajuieJIenuIe1a, MHOTOTPaHHUKOB, UCTIONB3YSl MOJCIIHU.
Pacno3naBaTh 1 H300pakaTh pa3BEPTKU KyOa 1
napayuienenuneaa. MoaeaupoBarhb Ky0 u
napajuieJienumne]] u3 Oymaru u mpouyux MaTepuasos,
00BSICHATH CIOCO0 MOJICTIUPOBAHMUS.

Haxoauthb n3MepeHus, BbIYMCIATDH TUIOMAIb
MOBEPXHOCTH; 00BEM Ky0a, MPSIMOYTOJILHOTO
napasuielieuIe/1a; HecJe10BaTh 3aBUCUMOCTh 00bEMa
Ky0a OT JUIMHBI ero pedpa, BBIABUTATH H 000CHOBBIBATH
TUNOTE3Y.

Hao0uroaaTh M NIPOBOAMTH AHAJIOTMH MEXKY MOHIATHSIMU
TUTOIIAIA ¥ 00BhEMA, TIEpUMETpPA U TUIOIAIA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
MHOTOTPaHHUKAX, MPUBOAUTH NPUMeEPHI 1
KOHTPIPUMEPHI, CTPOMTH BbICKA3bIBAHUSA 1 OTPULIAHUS
BBICKa3bIBAaHUI.

Pemars 3a1a4u U3 peanbHON KU3HU

[ToBTOpenue u 0606menue (10 u)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB
Kypca 5 kiacca, 00001eHrue 3HaHU

BbeIyucaAaTh 3Ha4CHNS BBIPAKEHUN, COAEPKAIIUX
HaTypaJlbHbIE UnCia, OOBIKHOBEHHBIE U 1ECATUYHbBIC
JpoOu, BHIIOJIHATH TPeoOpa30BaHuUs YUCEl.

Bei0upaTs cnocod cpaBHEHHUs YKCENl, BBIYMCIICHUH,
NPUMEHSATH CBOMCTBA apu(METHYECKUX NEHCTBUH IS
palMOHAIN3allH BHIYUCIICHU.

OcyuiecTBIAATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUN
U CaMOIIPOBEPKY pe3yibTaTa BEIYACICHUN.

Pemate 3a1a4m u3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA PEIICHU 3aa4 U3 IPYTUxX
y4eOHBIX MPEIMETOB.

Pemathb 3a1a4u pa3HbIMH CIOC00AMH, CPABHMBATh
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CNoco0BbI pEelICHHS 33]]a4H, BHIOMPATh PALMOHAJIbHBII
cIocoo

TemaTH4yeckoe IJIAHUPOBAHME. 6 kiacce

Ne TemaTnueckue 0JI0KH, TeMbI DJIeMeHTBbI COlepPKAHUS YPOKA OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS
n/n
1 Harypanbnbie uncna (30 ) Apudmerndeckue 1eUCTBUS C MHOTO3HAYHBIMU | BHINOJIHATH apudMeTHYecKHe 1eiiCTBUSA C

HATypaJbHBIMU YHCIIAMH.
YucnoBbie BRIPAXKEHHUSI, TOPSIOK ACHCTBHIA,
MCII0JIb30BaHUE CKOOOK.

OxpyrieHne HaTypaJbHbBIX YUCEIL.
Jenutenu u KpaTHbIE YUCIIA; HAUOOJIBIIIHIA
o0uuii 1eauTens U HauMeHblIee oo1ee
KpaTHOeE.

Paznoxxenue umncia Ha IMPOCTBIC MHOXXHTCIIN.

JenuMocTh CyMMBI U IPOU3BEACHUS.
JleneHue ¢ ocTtaTkoM.
Penrenne TekCcTOBBIX 3a7ad.

MHOT'03HaYHBbIMU HaTYpaJIbHBIMU YUCIIAMU, HAXOAUTH
3HAYeHHUs YUCIIOBBIX BBIpAXEHHI cO ckoOKamu U 6e3
CKOOOK; BBIYMCJISATH 3HAYEHUS BbIPAKEHUM,
CoJIepXKalINX CTEIEHHU.

BbInOJHATH NPUKUAKY U OLEHKY 3HAUE€HUN YHCIOBBIX
BbIpAKEHUM, IPUMEHSATH NPUEMBI IPOBEPKHU
pe3yibTara.

Hcnosb30BaTh NPU BHIYMCICHUSIX IEPEMECTUTENBHOE U
COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHMUSI,
pacnpeaennuTeNbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOKEHMsI, CBOMCTBA apu(PMETUUECKUX JEHCTBHIA.
HccnenoBarh 4ncIoBblE 3aKOHOMEPHOCTH, IPOBOAUTD
YHCIIOBBIE HKCIIEPUMEHTHI, BBI/IBUTATh H 000CHOBBIBATH
THIIOTE3bI.

®opMyJIMpPOBaThH ONpeeeHUs JICTUTENS U KPaTHOTO,
HauOOJIbIIEro OOIIEro AEIUTENS U HAUMEHBIIEro 00I1ero
KpaTHOI O, ITPOCTOI'0 U COCTABHOTO YHCEIT; HCIIOIb30BATh
9TH MOHATHUSA NIPU PELLIEHUU 3aa4.

IIpumeHATH AATOPUTMBI BHIUUCIICHNUS HauOOJIBIIIETO
00I1Iero JAeIUTENs U HAMMEHBIIIEro 00IIEero KpaTHOro
JIBYX YHCEJ, aJITOPUTM Pa3I0KEHHs YMCIIa Ha TIPOCThIE
MHOKHUTEH.

HccaenoBars yciaoBus 1eIUMOCTH Ha 4 1 6.
HccnenoBartb, 00cyxnars, popmMyaupoBaTh U
000CHOBBIBATH BBIBOJ O YETHOCTHU CYyMMBI,
IIPOU3BEACHNUS: IBYXUETHBIX YUCEIl, IBYX HEUETHBIX
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YKCell, YETHOTO U HEUETHOTO YMCell.

HccaenoBarhb cBOICTBA JICIIMMOCTH CYMMBI U
MPOU3BEICHUS YHCEIT.

IIpuBOAUTHL MPpUMeEPBI YKCEI C 3aJaHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS O
CBOICTBAaX 4KCEN, ONPOBEPraTh HEBEPHbBIC YTBEPKIACHUS
C TIOMOIIBIO KOHTPIIPUMEPOB.

KoncTrpyupoBars MaTeMaTu4ecKue nMpeaioKeHus ¢
IIOMOIIBLIO CBA30K «U), KUY, «CCIIH. .., TO...».

PemaTh TeKCTOBEIC 3aJjaUl, BKIIIOUAIOIIHC ITOHITHS
JETMMOCTH, apU(METHUSCKUM CIIOCOOOM, UCIIOIb30BaTh
nepedop BCceX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTh X0/ pEIICHUs 3a]1a4i C TOMOIIBIO
PHUCYHKA, CXEMBI, TAOJIHIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JIUUHbIC
pelieHus1, 3a1CcH perieHNi TEKCTOBBIX 3a/1a4.
Kpurnyeckn onieHMBaTh [IOJIYYEHHBIN pe3ysbTarT,
HAXOJHUTh OMIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb,
IIPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBUIO

Harnsognas reomerpust.
[Ipsimbie Ha TuTOCcKOCTH (7 1)

[lepnieHIUKyIApHBIE IPSIMBIE.
[TapayienbHbIe IpsMBIE.
PaccTosHue Mexny 1ByMsl TOUKaMHU, OT TOUKH

JI0 MIPSIMOM, JUIMHA ITyTH Ha KBaJIPaTHOM CETKE.

[TpuMepbl IPsIMBIX B IPOCTPAHCTBE

Pacno3HaBaTh Ha 4epTeKax, pUCyHKaxX CiIydau
B3aMMHOT'O paCIlIOJIOXKCHUS IBYX IPAMBIX.

H300paxkaTh ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
Ha HEJTMHOBAHHOM M KJIETYaToi Oymare JBe
NIEPECEKAIOIINECS NIPSIMBIE, IBE MTapAJUICIbHBIE NIPSMBIE,
CTPOUTH MPSIMYIO, NEPIEHANKYJIIPHYIO JaHHOM.
IIpuBoanTHL NIPHUMeEPHI NAPAIIIETBHOCTH U
NEPIIEHIUKYIIPHOCTH IPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX NEPIEHANKYJISPHBIE
U napajuienabHble cTOpoHbl. M300pakaTs
MHOT'OYT'OJIBHUKH C MapaljICJIbHBIMU,
MEPIEHIUKYJIAPHBIMA CTOPOHAMH.

HaXOJII/lTb PACCTOAHNEC MEXKAY ABYMSA TOYKAMH, OT TOUYKHU
710 IIPSIMOM, AJIMHY ITyTHU Ha KBaJpaTHOM CETKE, B TOM
YHClie UCHOJIb3Ys HUPPOBBIE PECYPCHI

Hpo6wu (32 1)

OOBIKHOBEHHAs ApP0Ob, OCHOBHOE CBOMCTBO

CpaBHHUBATB M YNIOPSA0YMBATH 1po0OU, BLIOUPATH
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IpoOu, CoOKpaleHue aApooei.

CpaBHEHHE U YIIOPSIIOYMBAHUE TPOOEH.
JlecsTraHbIe IPOOH M METPHUYECKast CUCTEMA
Mep.

Apudmernueckue 1eiCTBHS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
OtHo1eHue.

JleneHue B JaHHOM OTHOIICHUU. Macita0,
MIPOTIOPIIHSL.

ITonsTHe npoueHTa. BelunciaeHue npoueHTa ot
BEJIMYMHBI U BETUYUHBI 110 €€ MPOLICHTY.
Perienre TeKCTOBBIX 33714, COACPIKALTUX
JIpOOH U IPOLIEHTHI.

[TpakTiaeckast padota «OTHOIICHUE JITHHBI
OKPYKHOCTH K €€ TuaMeTpy»

€Iocod cpaBHEHHS IpOOEH.

IIpeacTaBiasiTh JecSITUYHBIE IPOOU B BUAE
OOBIKHOBEHHBIX JIPOOEii 1 OOBIKHOBEHHBIC B BUJIE
JECATUYHBIX, HCM0JIb30BATh SKBHBAJICHTHBIE
NpeACTaBJIEHHA TPOOHBIX YHCEI IPU UX CPABHEHHUHU, TIPU
BBIUUCIICHUSX

Hcnoan3oBarth necaTudHble JpoOu Mpu npeodpa3oBaHUH
BEJINYMH B METPUUECKOM cUCTEME Mep.

BeInoiHATL apupMeTHYecKHe 1eCTBHS C
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSMHU.
BbruncasiTe 3Ha4eHUs BBIPAKEHHM, COJepIKALINX
OOBIKHOBEHHBIE U JCCATUYHBIC APOOH, BHITIOIHSITD
npeoOpa3oBaHus IpoOeid, BLIOUPATDH CIOCO0,
NPUMEHSATH CBOHCTBA apu(METUYESCKHIX JICHCTBHMA JUIs
paLMOHAIN3alMK BEIYMCICHUH.

CocTaBasiTh OTHOIICHUS U IPONIOPLUHU, HAXOAUTH
OTHOILCHHUE BEJIUYMH, JI€JUTh BEIUYUHY B JAHHOM
OTHOIIECHHUHU.

HaxoanTh 3KcnepuMeHTAJIBHBIM IIyTEM OTHOILIEHUE
JUIUHBI OKPYKHOCTH K €€ THaMETPYy.
HNuTepnpernpoBaTh MacuTad Kak OTHOLIEHHUE BEJIMYHH,
HAXOAUTH MacuITal IUIaHa, KapThl U BBIYUCIIATD
paccTOsIHUSA, UCIIOJIB3Ys MacIlTao.

OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI
pPEYN CO CIOBOM «IIPOLIEHT».

BoipaxkaTh npo1eHTH! B 1po0sSX U IpoOH B MPOLIEHTAX,
OTHOIIECHHE JBYX BEJIINYUH B MIPOLICHTAX.

BbruncasTh NPOLEHT OT YKUCIIa U YUCIIO 110 €ro
MIPOLIEHTY.

OxpyrasTe 1poOH U MPOLEHTHI, HAXOAUTh MPUOIMKEHUS
quCell.

Pemarts 3anauu Ha 4acTu, IPOLEHTHI, IPOMOPLIMHU, HA
HaxoXKJIeHHe ApoOH (IIPOLIEHTAa) OT BETMUUHBI U
BEJIMYUHBI 110 € ApoOH (MPOIIEHTY), ApoOH (MpOoIIeHTA),
KOTOPBIM COCTABJISET OJIHA BEIMUMHA OT APYTOM.
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IIpuBoanTH,pa3dupaTh, OLEHUBATH PA3IMUHbIC
pELIeHNs, 3allUCU PEIIEHUI TEKCTOBBIX 3a/1a4.
N3Baexkats mHpOpMALMIO U3 TAOJIUI] U AUATPAMM,
UHTEPIPETUPOBATH TAOIUYHbBIE JaHHbIE, ONPEEIATh
HanOoJIbIIIee ¥ HAMMEHBIIIEE U3 MPECTABICHHBIX JaHHBIX

Harnsnnas reomerpus.
Cummertpus (6 1)

OceBas cummeTpus.

[lenTpanbHas cUMMETPHSL.

[TocTpoenune cuMMETpUYHBIX BUryp.
[TpakTuyeckas padora «OceBasi CHMMETPUS».
CuMMeTpHs B IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTexax U U300pAKEHUSIX,
n300paxkaTh OT pyKH, CTPOUTH C IOMOUIbIO
UHCTPYMEHTOB QUTypy (OTPE30K, JOMaHYI0, TPEYTOJIbHUK,
MPSIMOYTOJIbHUK, OKPY’KHOCTb ), CAMMETPUYHYIO JJaHHOU
OTHOCHUTEJIBHO IPSIMOM, TOUKH.

Haxoauth npuMepbl CUMMETPUU B OKPYKAIOILIEM MUDE.
MopeaupoBathb U3 Oymaru aBe (purypbl, CHMMETPUUHBIE
OTHOCHUTEJIBHO NPSMOi; KOHCTPYHPOBATh
reoMeTpruecKue KOH(UIrypaluu, UCIOoJb3ys CBOMCTBO
CUMMCTpPUH, B TOM YUCJIC C ITIOMOIIIBIO III/I(i)pOBBIX
pecypcos.

HccnenoBathb cBoiicTBa U3YYEHHBIX (PUTYp, CBSI3aHHBIE

C CUMMETpHEH, UCTI0Nb3Ys IKCIIEPUMEHT, HaOIII0JICHHE,
MOJICIIUPOBAHUE.

O00CcHOBBIBATH, OIPOBEPIaTh C IOMOLIBIO
KOHTPIPUMEPOB YTBEPKACHUS O CHMMETPUH QUTYp

Beipaxkenus ¢ OykBamu (6 1)

[TpumeHenue OykB AJIs 3aMKCH

MaTE€MaTUYECKUX BBIPAXKEHUHN U MPEJIOKEHHAN.

byKkBeHHBIEC BBIpaKEHUS U YUCIIOBbIE
MTO/ICTAHOBKH.

bykBeHHBIE paBEHCTBA, HAXOXKICHUE
HENU3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnoab3oBaTh OyKBbI 1151 0003HAUEHUS YUCE, TPU
3aIIMCU MAaTEMAaTUYECKUX YTBEPKIACHNUN, COCTABIISATh
OyKBEHHbBIE BBIPDKEHHSI 110 YCIIOBHIO 3a/1a4H.
HccnenoBarh HECIOKHBIC YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISl MX 3aIHCH.

BoruncasaTe yncioBoe 3HaueHUE OYKBEHHOTO BBIPAXKEHUS
NP 33JaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh (OpMYyJIbI: IEPUMETPA U IIJIOIIATN
NIPSIMOYTOJIBHUKA, KBAAPaTa; JUIMHbI OKPYKHOCTH,
IJIOIIAIN KPYTa; BBINOJIHATH BBIYMCJICHHUS 110 TUM
bopmynam.

CocTaBiasaTh (opMyJibl, BEIPAXKAIOIINE 3aBUCUMOCTH
MEXKIy BEJINYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LICHA,
KOJIMYECTBO, CTOMMOCTB; TPOU3BOJUTEIBHOCTD, BPEMH,
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00BEM pabOThI; BBITTOJHATH BEIYUCICHHUS 110 ITUM
dhopmynam.

HaxoauTh HEM3BECTHBINM KOMIIOHEHT apu(PMETHIECKOTO
IEUCTBUA

Harnsnnas reomerpus.
®durypsl Ha MII0CKOCTH (14 1)

YeTsIpEXYroJIbHUK, IIPUMEPHI
YETBIPEXYTOJIbHUKOB.

[TpstMoyronbHUK, KBaApaT: CBOMCTBA CTOPOH,
YIJIOB, IMarOHAJICH.

N3mepenue yrios.

Bunel TpeyrojabHUKOB.

IIepumeTp MHOTOYTrOJIbHHKA.

[Tnomane Guryps.

®opmyIbl IEpUMETPa U MJIOLAAH MIPSMO-
yroabpHuKa. [IpuOnmxénnoe usmepenue
ionaau Guryp.

[Tpaktuyeckas pabora «Ilnomans kpyray

M300pakaTh Ha HEIMHOBAHHOW U KJIETYATOU Oymare ¢
MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 33JaHHBIMU CBOMCTBAMM: C
NapaJuIeIbHBIMU, NEPIICHIUKYIIPHBIMU, PABHBIMU
CTOpPOHAMH, IPSMBIMHU YTJIAMH U 1., PABHOOEIPEHHBIN
TPEYTOJIbHUK.

I[IpenyaraTs u 00CyKIaTh CIOCOOBI, AJITOPUTMBI
IIOCTPOEHUS.

HccaenoBarhb, NCHIONIB3Ys SKCIIEPUMEHT, HAOIOICHHE,
MOJIEIIMPOBaHUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBaJIpaTa,
pa3buBaTh Ha TpeyrojabHUKU. OO0CHOBBIBATD,
OIIPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEDPOB YTBEPKICHUS
0 NMPAMOYTOJIbHUKE, KBAaJPaTe, PACO3HABATh BEPHBIC U
HEBEPHBIE YTBEPKICHUS.

HN3mepaATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YTJIbL, B
TOM YKCJI€ B MHOI'OYT'OJIbHUKE, CPABHUBATD YIJIbI,
Pacno3HaBaTh OCTpPbIC, IPSIMBIE, TYIbIE, Pa3BEPHYTHIE
YTJIBL.

Pacno3naBaTth, H300paxkaTh OCTPOYTOJIbHBIM,
HPSMOYTOJIbHBIN, TYHOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHN TPEYTOJIbHUKHU.

BbpI4ucaATh NepUMETp MHOTOYTOJIbHUKA, IIJI0LIAb
MHOTOYTOJIbHUKA pa30MeHUueM Ha MPSMOYTOJIbHUKH, Ha
paBHbIE (QUTYPBI, UCTIOJIB30BAaTh METPUUECKUE €TUHULIBI
HU3MEPEHUS JJIMHBI U TUIOLIA/IHN.

Hcnoab3oBath NpudIMKEHHOE M3MEpPEHUe IIUH U
IIoNIaIel Ha KJeTyaToi Oymare, mpuOImKEHHOE
W3MEPEHUE JUIMHBI OKPYKHOCTH, IJIOIIAIN Kpyra

[TonoxxuTenbHbIE U
oTpuuarenbHble uncina (40 u)

[lensbie uncina.
Mopynb yncina, reoMeTpudecKas
WHTEPIPETAIHS MOJTYIIS.

IIpuBOAMTH NPpUMeEPBHI UCIIOIB30BAHNS B PEATBHON
JKU3HHU MOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHUCEIL.
M3006paxkars 1en1ble yncia, NoJ0XKUTEIbHbIE U
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UuciioBble IPOMEKYTKH.

[TonoxutenbHbIC U OTPULIATEIIBHBIE YHUCIIA.
CpaBHEHHE TMOJOKUTEIBHBIX U OTPHIIATEIbHBIX
qHCel.

Apudmernueckue 1eiCTBHS C
HOJIOKHUTEIBHBIMU U OTPULIATEIIbHBIMU
YHCIIAMU.

Pemienune TekcToBbIX 3a1a4

OTPHULATEIbHBIC YUCIIA TOYKAMH HA YUCIOBOM MPSIMOM,
HCI0JIb30BATH YUCJIOBYIO MPAMYIO JJISI CDABHEHUS YUCE.
IIpuMeHATH NPaBUWJIA CPABHEHUS, YIIOPAL0YUBATH
L[EJIbIE YK CIIa; HAXOAUTh MOJYJIb YHCIIA.
D®opMyJIMPOBATH MPABUJIA BEIYUCICHUS C
MOJIOKUTEBHBIMU U OTPUIIATEIbHBIMU YU CIIAMH,
HAXOJAUTh 3HAYEHMSI YHCIIOBBIX BBIPAKEHUN,
COZIEpIKAIIMX IEUCTBUSI C TOJIOKUTEIbHBIMU U
OTPULATEIbHBIMHA YHCIIAMM.

IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS IS
npeoOpazoBaHusl CyMM U IPOU3BEICHUN

8 IIpencraBnenue nanHbIX (6 4) IIpsimoyronbHas cuctema KOOpAMHAT Ha OO0BsACHATL U MILJIIOCTPUPOBATH NOHATHE
IJIOCKOCTH. IIPSIMOYT'OJIBHOM CUCTEMBI KOOPJAMHAT Ha IUIOCKOCTH,
KoopanHaTsl TOUKH Ha IJIOCKOCTH, abcLUcca | UCIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTH Ha
Y OpAMHATA. KOOPAMHATHOM IJIOCKOCTU TOYKU U (PUTYPBHI 10 3aJaHHBIM
CronbuaTble U KpYroBbI€ JHArpaMMBbl. KOOpAMHATaM, HAXOAUTh KOOPAUHATHI TOYEK.
[Tpaktuyeckas padora «IlocTpoenue YuraTrh cTOI0YATHIE U KPYTOBbIE 1HAarpPaMMbl;
Juarpamm. HHTEePNPeTHPOBATH JJAaHHbBIC, CTPOUTH CTOJIOUYAThIE
Pemenne TeKCTOBBIX 33714, COACPIKALUX JarpaMMsl.
JTaHHbIe, IPe/ICTaBJICHHbIEC B TA0IMIIaX U HA Hcnoub3oBarh HH(pOpMALUIO, IPEICTABICHHYIO B
JarpaMmmax TabIuIax, Ha AMarpaMMax Jjisl pelIeHHs] TEKCTOBBIX 3a]1a4

Y 33J1a4 U3 PEAIbHOU KU3HU
9 Harmsannas reomerpus. [IpstMoyToNbHBIN Napaienenumnes, Kyo, Pacno3HaBaThb Ha yepTexkax, pUCyHKaX, ONUCHIBATH

®urypsl B npocTpancTse (9 u)

npU3Ma, MMpamMuJia, KOHYC, HIUIHHID, ap U
chepa.

N300paskeHre MpOCTPaHCTBEHHBIX (UTYD.
[Tpumepb! pa3BEPTOK MHOTOTPAHHUKOB,
WIMHAPA U KOHYCA.

[TpakTrueckas padota «Co3nanue mojenen
IPOCTPAHCTBEHHBIX (DUTYD.

[TorsiTHE 00BEMA; STMHUIIBI N3MEPEHUS
00béMa. O0BEM MPSIMOYTOIBLHOTO
napajuienenumnena, kyoa, Gopmyisl 0o0bEMa

NUpPaMULy, IPU3MY, LWIMHJP, KOHYC, 11ap, H300paxkaTh
UX OT pyKH, MOJeJIMPOBaTh U3 Oymaru, IiiacTUINHA,
poBoJIOKH U Jip. [IpuBoANTHL NpUMepPBbI 00BEKTOB
OKpY’KaIoIllero MUpa, UMeImuX GopMbl HA3BaHHBIX TEN.
Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIHA, peOpO, IPaHb,
OCHOBaHUE, BBICOTA, PALNYC U AUAMETP, Pa3BEPTKA.
N3yuaTs, UCTIONB3Ys SKCIIEPUMEHT, HAOIIOACHUE,
W3MEPEHHUE, MOJEITUPOBAHNE, B TOM YHUCIIE
KOMIIBIOTEPHOE, U ONMCHIBATH CBOMCTBA HA3BAHHBIX TEll,
BBIABJIATH CXO0ACTBA U Pa3/IMINA: MCXKIY HHpaMH)IOfI n
MIPU3MON; MEKY LIMJIMHIPOM, KOHYCOM U IIApOM.
Pacno3HaBaTh pa3BEépTKU napauienenunena, Kyoa,
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MPU3MBI, TUPAMUBI, KOHYCA, HWIHHIPA;
KOHCTPYHPOBATh JaHHbIE TeJa U3 Pa3BEPTOK, CO3/1aBaTh
UX MOJICIIH.

Co3gaBaTh MOJeJH [IPOCTPAHCTBEHHBIX QUryp (U3
Oymaru, MpoBOJIOKH, IJIACTUIIMHA H JP.)

H3mepsaTh HA MoJeIAX: AIHHBI pEOEP MHOTOTPAHHUKOB,
IMaMeTp Liapa.

BeiBoauTh (hopmyy 00bEMA IPSIMOYTOIBHOTO
napasuiesIenuIesa.

Boruucasite no gopmysiam: 00bEM IpSIMOYTOIBHOTO
napaJenenunea, Kyoa; uCronb30BaTh €IMHHUIIbI
U3MepeHust 00bEMa; BBIYHCIATH 00BEMBI TET,
COCTaBJICHHBIX U3 KyOOB, NapaJulesenuIeoB; pelmaTh
3a/1a4H C peasIbHbIMHU JIaHHBIMHU

10

[ToBTOpeHue, 06001EeHNE,
cuctematuzanus (20 1)

IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB
KypcoB 5 u 6 Ki1accoB, 000011eHNEe U
cucTeMaTu3alus 3HaHu|

BbIuMcJIATH 3HAYCHUS BBIPAKEHUM, COJIEPHKALIIUX
HaTypaJIbHBIE, LIENIbIE, I0JI0KUTEIIBHBIE U OTPULIATEIIbHBIC
qrcia, OOBIKHOBEHHBIE U AECATUYHBIEC APOOH, BHITIOIHSTD
npeoOpa30BaHuUs YUCell U BHIPAKECHUH.

Bri0upaTh cocod cpaBHEHUS YKCEIl, BHIYUCICHUM,
NPUMEHSATh CBOHCTBA apu(METUUYECKHUX JASHCTBUM JUIs
palMOHAIN3allH BBIYUCIICHU.

Pemathb 3ana4u U3 peanbHOM )KU3HY, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JUIS PEIICHM 3aa4 U3 IPYTUX
IIPEIMETOB.

Pemathb 3a5aun pa3HbIMH CI0c00aMH, CPABHMBATD,
BBIOMPATH CIOCOOBI PELIECHUS 3a0a4H.

OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX AEHCTBUN
Y CAaMOIIPOBEPKY pe3ysbTaTa BEIYNCICHUN
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PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Anrebpa gBIsSETCS OJTHUM U3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJIBI:0HA 00ECTIEYMBAET U3yUCHHE
JPYrUuX IUCUMILIMH, KAK €CTECTBEHHO-HAYYHOT'O, TAK U TYMAHUTAPHOI'O LIUKJIOB, €€ OCBOCHUE
HE00XO0AUMO I TPOAOIDKEHHUS 00pa30BaHUs U B TOBCEAHEBHOM Ku3HU. PazButne
yoOy4arouMxcst HAy4YHbIX MPEICTABICHUN O MPOUCXOKICHUUU CYITHOCTU alNredpandeckux
abcTpakuuid, cnocode OTpaKeHUsIMaTEMaTUIECKON HAYKOW SIBJICHUI U MPOLIECCOB B IPUPOIE U
oO1iecTBe, POy MAaTEMaTUYECKOr0 MOACIMPOBAHNS B HAYYHOM ITO3HAHUU U B MPAKTUKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS U KAUECTB MBILUICHUS, HEOOXOJUMBIX
JUTSI aanTalii BCOBPEMEHHOM ITU(ppoBoM ob1iecTBe. M3ydueHne anredpbl €CTeCTBEHHBIM
o0pa3oM obecrieunBaeT pa3BUTHE YMEHHsI HA0II01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTHU MBIIIICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JENCTBUS U BBIBOJBI, JOPMYIUPOBATh yTBepkaAeHU. OCBOCHHE KypcaanreOpbl 00ecreurnBaeT
Pa3BUTHE JOTMYECKOTI0 MBIIUICHHUS 00Y4aIOIIKXCs: OHU UCIOJB3YIOT 1€ yKTUBHBIE U
WHAYKTUBHBIE PACCyXKICHUS, 0000IIeHEe U KOHKPETU3AIIHNI0, a0CTparupoBaHNe U aHAIOTHIO.
OO0ydenwue anredpe mpearnoaracT 3HaUUTEIbHBIN 00bEMCAMOCTOSTEILHOM e TSIIEHOCTH
00y4aroIuXxcsi, IO3TOMY CaAMOCTOSITENIbHOE PEIICHHE 3a/1a4 €CTeCTBEHHBIM 00pa3oM SIBIISIETCA
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUSI.

B cTpykType mporpaMMbl yueOHOTO Kypca «Anredpa» OCHOBHOMIIIKOIBI OCHOBHOE MECTO
3aHAMAIOT CO/ICPIKATEIbHO-METOAMYECKUETUHIN: «Uncaa U BRIYUCICHUS»; «AlreOpandeckue
BBIPKEHUS»;«Y paBHEHUsI U HEpaBeHCTBay; «PyHkunn». Kaxxaas u3 aTux cojiepKaresibHO-
METOJMYECKUX JTUHUI Pa3BUBAETCS HA MPOTSHKEHUUTPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM
00pa3oM MeperuieTasch UB3aUMOACHCTBYS C IPYTUMH €ro JTMHUSAMHU. B Xoze n3yduenus Kypca
00y4arouMcs IPUXOIUTCS JIOTUYECKU PACCYKIATh, UCIIOIb30BATbTEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3U ¢ 3TUM 11€71€CO00Pa3HOBKIIIOYUTE B POTPaMMy HEKOTOPbIE OCHOBBI JIOTUKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3/iebl MAaTEMaTHUECKOTO 00pa30BaHUs HCIIOCOOCTBYIOIINE
OBJI4/ICHUIO 00YYarOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMAaTUYECKOTr0 s3bIKa. Takum oOpazoM,
MO’KHO YTBEP)KIaTh, YTO COJEPKATEIBHON U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anredpay
ABJIIETCS €70 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue TUHUN «HUCIa U BBIYUCICHUS CIIYKUT OCHOBOM I JAJIbHENIIIETO U3yUESHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIOY OOYUAIOIIMXCS JIOTHYECKOTO MBIIUIEHUS,
(OpMHUPOBAHNIO YMEHUSIIOIB30BATHCS AITOPUTMAMHU, A TaKkKe MPUOOPETEHUIO TPAKTUIECKUX
HaBBIKOB, HEOOXOJUMBIX JJISl IOBCETHEBHOM KHU3HU. Pa3BUTHETIOHATHS O YHMCIIe B OCHOBHOM
IIKOJIE CBS3aHO C pallMOHAIbHBIMU MUPPALMOHATIBHBIMU YHCIaMU, (OPMUPOBAHUEM
IIPEJICTaBICHUNA OICHCTBUTENBHOM YHCIIE. 3aBEPIIEHNE OCBOCHHS YNCIOBOM JINHUU

OTHECEHO K CTapIileMy 3BeHY 00I11ero 00pa3oBaHusl.

Coneprxanue JByX alreOpandeckux JUHUNA — «AnreOpanyecKUeBbIpaXKeHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO y 0OYUAIOIIUXCS MaTEMAaTHUECKOTO anrmapara,
HE00XO0IMMOTO ISl peIIeHUs 33/1a4 MaTeMAaTUKU, CMEXHBIX IPEMETOB UITPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7a4. B 0CHOBHO 1IKOJIE yueOHBIHMATEpUal IPYIIUPYETCS BOKPYT
palMOHATBHBIX BhIpaXeHUI. Anredpa 1eMOHCTPUPYET 3HAUEHUE MaTEMAaTUKH KaK S3bIKa JIJIs
IIOCTPOEHUSI MATEMATHYECKUX MOJIENIEH, ONTMCAaHUS MTPOLIECCOB U SIBJICHUH pealbHOro Mupa. B
3a1aun 00y4deHus anreOpe BXOJAT TakKeAalbHelIIee pa3BUTHE aJITOPUTMHUECKOTO MBILIUICHUS,
HE00XO0IMMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HH(OPMATUKH, U OBJIaJICHHE HaBbIKaMU
JelyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHre CUMBOJIBHBIX ()OPM BHOCHUT CBOM
crienupuvecKuii BKJIa B pa3BUTHEBOOOPAKEHUS, CIOCOOHOCTEH K MAaTEMAaTHIECKOMY
TBOPYECTBY.

Copnepxanue pyHKIHOHAIBHO-TpapUUEeCKON JTMHUN HAIEJIEHO HAMOIYYeHHE IKOJIbHUKAMHU
3HAaHWN 0 PYHKIHSIX KaK BaKHEHIIIeMaTeMaTHIeCKOW MOICIH JIJIsl ONTMCAHUS M UCCIIeIOBAHUS
pa3zHOO0OpPa3HBIX MPOLIECCOB U SIBICHUN B IpUpoJie U ob1ecTBe. M3yuennesToro matepuania
CIOCOOCTBYET Pa3BUTHIO Y 00YJAIOIUXCS YMEHUSIHUCIIONB30BaTh Pa3IMYHbIC BHIPA3UTEIIbHbIC
CPEICTBA SI3bIKAa MATEMAaTUKU — CIIOBECHbBIE, CHUMBOJINYECKHE, TpaduyecKue, BHOCUT
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BKJIaJ] B (JOPMUpPOBaHUE MPECTABICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU [IUBUIM3ALMU U
KYJBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercs y4eOHBIHKYpC «Anredpay, KOTOPBIH
BKJIFOYAET CJICYIOIINE OCHOBHBIE Pa3/eiibl coepxanus: «Hucaa u BEIYUCICHUSY,
«AnreOpanyecKUeBbIPAKEHU», «Y paBHEHUS U HEpaBeHCTBay», «DyHKINUN.

Y4eOHbIi 1aH Ha U3y4eHue anreOpsl B 7—9 kaccax OTBOAWTHE MeHee 3 yu4eOHBIX YacoB B
HEZIEII0 B TEUCHHE KaXKI0ro rojia 00y4eHusi, BCero 3a Tpu roja ooyuenus — He meHee 306
y4eOHBIXYACOB.

COLEP KAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)

7 kiaacce

Yucna u eéviuucnenusn

PanuonanbHbie yncna

Jpo6u 0OBIKHOBEHHBIE U A€CATUYHBIC, TIEPEX0]] OT OJHOU (hopmbIzanucu Apodelt K Jpyroil.
[TonsiTve panoHaNbHOIO YKCIIA, 3aMCh,CPABHEHUE, YIOPSA0YMBAHUE PALIMOHAIIBHBIX YHUCEN.
ApudmeTrndeckue IeiCTBHS ¢ palliOHaIbHBIMU YKcIamMu. Pelenue 3a1ay u3peanbHoi
IIPAKTUKHU Ha 4acTH, Ha ApoOu.CTeneHb ¢ HaTypaJbHbIM [1I0Ka3aTEJIEM: OIIpE/ICIICHUE,
npeoOpa3oBaHre BHIPAKEHH Ha OCHOBE OINPEAETICHUS, 3aiCh OOBIINX YHCET.

[TporeHTsI, 3aNMCh MPOLEHTOB B BUJIE IPOOH U IPOOH B BUE MPOLEHTOB. TP OCHOBHBIE 3a/1a41
Ha IPOLICHTHI, PEIICHUE 3a/1a4 U3PEaTbHON MPAKTUKH.

[TpyMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEN HATYpaIbHbIX YHCE.
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMas U 00paTHAs MPOMOPLHUOHAIBHOCTH.
Anzebpauueckue gvipasrcenus

ITepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTUMBbIE 3HAaUEHHUS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTUMEKYy BETUYMHAMU B BUJe popMyibl. Beruncnenus
1o ¢opmyiIam.

[Tpeobpa3zoBanre OYKBEHHBIX BBIPAKEHUHN, TOXK/IECTBEHHO PaBHBIEBBIPAYKEHNUS, IIPaBUIIa
npeoOpa3oBaHus CyMM U MTPOU3BEACHUHN, MpaBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS TT0T0OHBIX
CJIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKAa3aTEJIEM.

OpnHowenbl 1 MHOTOWIeHbl. CTeneHs MHOrowieHa. CloxeHue, BBIYUTaHUEe, YMHOKEHHE
MHOTO4WIeHOB. @OpMYJIbl COKPAIIEHHOTOYMHOKEHHUS: KBaApaT CYMMbI U KBaJpaT pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWICHOB HA MHOKHUTEIIH.

Ypasenenua

VYpaBHeHMEe, KOPEHb YpaBHEHHUS, IpaBUiia IpeoOpa3oBaHusl ypaBHEHUS, PABHOCUIILHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OHOW IMEPEMEHHOM, YHCIIO KOPHEN JIMHEWHOTO YPAaBHEHUS, PEILICHHE
JTUHENHBbIX ypaBHeHUN. CocTaBiIeHUE YPaBHEHUH 10 YCIOBHIO 3a/1aul. PerieHne TeKCTOBbIX
3a/1a4 CIIOMOIIBIO YPaBHEHUH.

JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JTHHEHHBIX
ypaBHEHUH C ABYMs TIEpeMEHHBIMH. Pelienne cuctem ypaBHEHUN CITIOCOOOM MOJCTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3aa4 C MOMOIIbIO CUCTEM YpaBHEHHIA.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Touku Ha npsimoil. Uucnosble npoMexxkyTkU. PaccTosiHne Mexly 1ByMsl TOUKaMU
KOOPJIMHATHOW IIPSIMOM.

[TpstmoyronbHas cuctema koopauHat, ocu Oxu Oy. AGcurcca noparuHaTa TOYKH Ha
KOOpIUHATHOM T1ockocTh. [IpumMeps! rpadukoB,3aganabix hopmynamu. Urenne rpadukon
peabHBIX 3aBUCUMOCTEN.

[Tonsitue pynkuuu. I'paduk Gynkuu. CorictBa GpyHkiui. JInaeHas ¢pyHknus, e€ rpaduk.
I'paduk Gyukimu y = |x|. ['padudeckoepeiieHne TUHEHHBIX YPaBHEHUH U CHCTEM JIMHCHHBIX
YpaBHEHUU.
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8 kiace

Yucna u evruucnenun

KBanpatHslii kopeHb u3 uncia. [lonsatue 06 uppauuroHaasHoM yucie. JlecaTuuHble
npuOJIMKEHUS UPPALMOHANBHBIX uncell. CBOMCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH U X
IPUMEHEHHE KIIPEoOPa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYUCIICHUAM. [leficTBUTENIbHBIE
yucna.CTeneHs ¢ LeabIM Noka3arteneM U e€ cpoiictBa. CTaHAapTHAs 3alIUCh YUCIIA.
Anzeopauueckue evipasrcenus

KBaaparHbIil TPEXUWIECH; pa3JIOKEHUE KBAJAPATHOTO TPEXWICHA HAMHOKUTEIIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoiapoou. CinoxxeHne, BBIYUTaHHE,
YMHOXXEHUE, JieJIeHre ajreOpanyeckux ApoOeil. ParmonanbHble BEIpaXXEHUS U UX
peoOpazoBaHueE.

Ypasnenus u nepasencmea

KBanpartHoe ypaBHenue, hopMyna KopHel kBagpaTHoro ypaBHenus. Teopema Buera. Pemenne
YPaBHEHMM, CBOJAIIMXCA K IMHEHHBIM UKBaApaTHBIM. [IpocTeiine 1poOHO-palinoHanbHble
YpaBHEHHUS.

I'paduueckas MHTEpIIpeTALUs YpaBHEHH € ABYMS IEPEMEHHBIMUU CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs NIepeMeHHBbIMU. [IprMephIpeiieHns CHCTEM HEJIMHEWHBIX YPABHEHUH C
JBYMs IIepeMeHHbIMU. PerlieHne TeKCTOBBIX 3a1au alredpandeckuM CriocoOOM.

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ ofHOMIIEpeMEHHOM. PaBHOCHMIIBHOCTD
HepaBeHCTB. JINHEWHbIE HEPAaBEHCTBA C OAHOM NepeMeHHOM. CHCTEMBI JIMHEIHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

Dynkyuu

[Monstue pynxmun. O6IacTh ONpenesIeHus] © MHOXKeCTBO 3HaueHHH GyHKIH. CriocoOsI
3aganus pyakuil.I'padux ¢pynkiun. Urenue cBoiictB GpyHKIMU 10 €€ rpaduky.

[Tpumeps! rpadukoB GYHKLUH, OTpaKalOLIUX peasibHble poriecchl. DYHKINHU, ONMCHIBAIOIINE

IPAMYIO B 0OPaTHYO MPONOPIMOHANBHBIE 3aBUCHMOCTH, MX rpaguku. OyHKmK y = X2,y =x3,

y= VX, y= |x|. I'paduueckoe penrenre ypaBHeHHil 1 CHCTEMYpaBHEHHIA.

9 kaace

Yucna u éviuucnenusn

JlericTBUTENBHBIC YHCTIA

PanyonanbHble yncia, HppalnoOHaIbHbIE YK CIIa, KOHEUHbIe HOECKOHEUHBIE IECSITUYHBIE IPOOH.
MHO0X€eCTBO 1eHCTBUTENBHBIX YUCEIT; JE€HCTBUTENbHBIE YK CIIa KAaK OECKOHEUHBIE JECTHUHbIE
npoou.

B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEUCTBUTENBHBIX YUCEII U
KOOPJIMHATHOM IIPSIMOA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(MeTnyecKue 1eUCTBUAC JeMCTBUTEIbHBIMU YHCIIAMHU.
W3mepenus, npuOIMKEHNS, OLIEHKU

Pa3meprl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHpE.
[TpubnmxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTh puOimxenus. Okpyriaenue uncen. [pukuaka u
OIICHKA PE3YJIbTaTOB BHIUHCIICHUH.

Ypaeénenus u nepasencmea

YpaBHEHHUS C OJHON NTEPEMEHHON

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS KKBaApaTHBIM. buKBagpaTHoe
ypaBHeHue. [Ipumepsl pelleHns: ypaBHEHUN TPEThEN U 4YETBEPTON CTENEHEN Pa3I0KEHUEM Ha
MHOUTeNH. Perienne 1poOHo-paliioHanbHBIX YpaBHEHUN. Perienre TekcToBbIX 3a1a4
anreOpandyeckuM MeToaoM.CUCTeMbl ypaBHEHHUH

YpaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €ro Tpaduk. Pemenue cuctem AByX JMHEHHBIX YpaBHEHUN
C ABYMs IIepeMEeHHBIMU. Pelenrecucrem 1ByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe - BTopoi crerneHu. [ padudeckas nHTEpIpeTanus CACTEMbl YPaBHEHUHN C ABYMSI
nepeMeHHbIMU. Perienne TeKCTOBBIX 3aa4u alre0pandeckuM CIIOCOOOM.

HepaBencrtpa
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UucnoBble HEPABEHCTBA U X CBOMCTBA.Perienre TMHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.
PemenunecrucreM TMHENHBIX HEPABEHCTB € OJHOM NepeMeHHON. KBagpaTHbIEHEpaBEHCTBA.
I'paduueckas uHTEpIIpEeTALMsl HEPABEHCTB U CUCTEMHEPABEHCTB C ABYMS IIEPEMEHHBIMU.
Dyukyuu

KBagpatnunas gynkuus, e€ rpaguk u cBoiicta. [lapabomna, KoopAnHATHI BEPIIMHBI 1apadoJIbl,
0Chb CUMMETpPHUHU TTapadoIIbI.

I'paduku pyrkmii: y = kx, y = kx+ b, yzz , ¥ =x3y =X, y =|x|n ux cBoiictpa.

Yucnoewvie nocnedosamenvnocmu

Omnpeznenenue U crocoObl 3alaHUs YUCIIOBBIX M10CIIEI0BATEIbHOCTEN

[ToHsiTHE YMCIIOBOM 11OCIIE0BATEIBHOCTHU. 3aJaHHE [TOCIIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YIeHa.

Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmynbIiN-ro yjaeHa apuGMeTHIecKon u
F€OMETPUYECKON TPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakeHue 4ieHOB apu(hMETHUECKON U TeOMETPUUYECKON POrpeccuil ToukaMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IIJIAHUPYEMBIE NPEAMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM
IMPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)

OcBoeHnue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs TOHKHO
obecreunBaTh JOCTHKEHUE CIEAYIOIUXIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 kiaacce

Yucna u evluucnenusn

e BrmonHATh, coueTas yCTHBIE U TUCbMEHHBIE PUEMBI, apu(MeTHIECKue TSHCTBUS C
palroHaIFHBIMU YMCIIAMHU.

e HaxonuTe 3HaYeHHS YUCIOBBIX BBIPAXKECHH; MPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI U
NpUEMBI BRIYUCIICHUS 3HAYSHUI TPOOHBIXBBIPAKEHH, COIepKaIINX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

e [lepexoauTh OT OJHOM (OPMBI 3aIMCU YUCEI K APYToi (TpeoOpa3oBbIBATH AECATHUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECSITUUHYIO IpO0B).

e (CpaBHMBAThH U YIOPSIOYMBATH PAI[HOHATHHBIC YHCTIA.

e  OKpyrasTh 4ucia.

¢ BrINoNHATH NPUKUAKY U OLIEHKY Pe3yNIbTaTa BHIYUCICHUH, OIEHKY 3HAUCHUI YHCIOBBIX
BBIPAKCHU.

e BrIMonHATH AEHCTBHS CO CTETIEHAMHU C HATYPAaTbHBIMU MTOKA3aTEIsIMHU.

o [IpuMeHSTh NPU3HAKH IETUMOCTH, PA3TI0KEHUE HA MHOKUTEITMHATYPATbHBIX YHCE.

e PemaTh NpakTUKO-OpPUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEIINYHH,
MPOMOPIHUOHATEHOCTBIO BETUYHH, TPOIEHTAMH; UHTEPIIPETHPOBATH PE3YIIbTATHI
peleHns 331249 C YIETOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBACMBbIX
00BEKTOB.

Anzeopauueckue evipasrcenus

e lcnonp3oBarh anredpandeckyro TEPMHUHOJIOTHIO U CUMBOJIUKY,IPUMEHSATH €€ B TIpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

e HaxonuTs 3HaYcHHSI OYKBEHHBIX BBIPAKCHHH MTPH 33/ IaHHBIX 3HAYCHHUSIX MTEPEMEHHBIX.

e BrmonHATE TpeoOpa3oBaHs IIEIOT0 BRIPAKEHHUS B MHOTOWICHIIPUBEICHUEM TTOTOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

e BrinonHATH yMHOXKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOWIEHaHa MHOTOUJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

e  OcCylUIecTBIATH Pa3IoKEHNE MHOTOUICHOB HA MHOXHTEH C TIOMOIIBIO BEIHECEHHUS 32
CKOOKM 00IIIer0 MHOXKHTEIS, TPYINITUPOBKUCIIAraeMbIX, IPUMEHEHHS (popMy
COKPAIEHHOTO YMHOKEHHS.

33



[TpumensTH IpeoOpa3zoBaHNss MHOTOWICHOB AJIS PEIIEHUs pa3IMYHbIX 33a]a4 U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOU TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATYypaJIbHBIMU IOKA3aTENIIMU I IPeoOpa3oBaHus
BBIPAKCHU.

Ypaenenuﬂ U HepaseHncmea

PemaTe nuHeliHble ypaBHEHUS C OJHON IEPEMEHHOM, IPUMEHSSIIPABUIIA IIEPEXOAA OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIbLHOMYeEMY. [IpoBepsITSh, SIBIAAETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIXYPAaBHEHHH U KX CHCTEM.
[Toabuparb mpuMepbI Map YUCEN, ABISIOMNXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JBYMsI IIEPEMEHHBIMU.

Ctpouthb B KOOPJMHATHOM TIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH; TTOJIB3YSICh IPauKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUSI.
Pewate cucteMsbl IByX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKy.

CocTaBisTh U pelaTh JIMHEHHOE YpaBHEHUE WINA CUCTEMY JIMHEWHBIX YPaBHEHUM 110
YCIIOBHIO 33J1a4¥, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4
MOJIyYEHHBIH pe3yibTarT.

Koopounamut u epagpuxu. @ynkyuu

N300paxaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATAM, JIy4H, OTPE3KH, HHTEPBAJIb; 3aIIMCHIBATh YHCIOBBIC TPOMEKYTKH Ha
aNreOpanvdecKoM S3bIKE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPJUHATAM; CTPOUTh
rpaduku muHeHbIX QyHKIHA. CTpouTsrpaduk GyHKImU Y = |X|.

OnwuceIBaTh ¢ TOMOIIBIO (PYHKITUI HU3BECTHBIC 3aBUCIMOCTH MEX/Ty BETMYHMHAMHU:
CKOpOCTh, BpPEMs, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIIBHOCTD,
BpeMmsi, 00bEM pabOTBHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumarts rpadudeckuii cocod npeacTaBIeHs U aHaIu3a HH(QOpMaIuK; 3BIeKaTh U
UHTEPHPETUPOBATH MHPOPMAIIUIO U3TPaPHUKOB peaIbHBIX MMPOLECCOB U 3aBUCUMOCTEH.

8 kiace
Yucnha u evluucienus

Hcnonb30BaTh HavaIbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEN NS
CpaBHEHUS, OKPYTJIICHUS U BBIYMCIICHUI; 1300pakaTh ACHUCTBUTEIBHBIC YHCIIA TOUKAMHU
Ha KOOPJMHATHOU IIPSIMOM.

[IpumeHnsaTh noHsATHE apUPMETUUECKOT0 KBaIPATHOTO KOPHSI; HAXOJIUThH KBaJIpaTHBIC
KOPHH, UCTIOJIb3Ys MTPU HEOOXOAMMOCTHKAIBKYIISITOP; BBITIOJIHSITH MPE0Opa3oBaHUs
BBIPKEHU, COAEpKAlUX KBaIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.
Hcnonp30BaTh 3amMCcH OOIBITNX U MATTBIX YUCEN C IOMOIIIBIO ASCATUIHBIX APOOEH 1
cremnenei uucna 10.

Anzebpauueckue evipasrxcenus

[TpyMeHSTh MOHATHE CTENEHH C LIEIbIM ITOKa3aTeNIeM, BBIIOIHSTH IPE0OPa30BaHUS
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKA3aTeNIEM.

BhINONHATE TOX/IECTBEHHBIE TPE0OPa30BaHUs PAlMOHATBHBIXBBIPAKEHUI Ha OCHOBE
MpaBWJI ACMCTBUI HaJ MHOTOWIEHAMHU HaJIreOpandeckKuMH JIpOoOsiMHu.

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpuMeHsTH TpeoOpa3zoBaHus BRIPAKEHHUH JUIs PELICHUs Pa3IMUHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHONIPAKTUKH.

YPCIKHBHMH U Hepasencmea
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Pewiats nuHelHbIE, KBapaTHbIE YPABHEHUS U PALMOHAIIBHBICYPABHEHUS, CBOJSILMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.



[IpoBOaUTH MpoOCTEIINE UCCIEA0OBAHUS YPABHEHU U CUCTEMYPaBHEHUH, B TOM YHUCJIE C
IpUMEHEHHEM TpaduyecKuX MpeacTaBiIeHu (ycTaHaBIMBaTh, UMEET JIM YPABHEHHUE WU
CHUCTEMaypaBHEHUMN PEIICHHUS], €CJIM UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIOBECHOM (POPMYITHPOBKU 3a/1a4H K €€ anredpandeckoil MOAEIH C
MOMOIIbIO COCTABJICHUS YPABHEHHUSI UJIU CUCTEMbI YPaBHEHUI, HHTEPIIPETUPOBATD B
COOTBCTCTBHMH C KOHTCKCTOM 3aJadyu HOJIy‘IGHHBIfI pe3yiibTar.

[TprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS,01IEHKH; pelIaTh JMHEHHbIE
HEPABEHCTBA C OJIHOM NMEPEMEHHON UUX CUCTEMBI; AaBaTh rpaUuecKyr0 WILTIOCTPAIIIO
MHOKECTBAPEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

[ToHUMaTh ¥ UCTIONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS U S3BIK(TCPMHHBI,
CHUMBOJIMUYECKHE 0003HAUEHUS ); OTPEACIATh 3HaYCHUE()YHKIIUHU 110 3HAYCHUIO
apryMeHTa; ONnpeeNsiaTh CBoicTBa pyHKIMHU 1O €€ rpaduKy.

Crtpoutsb rpaduku 3JEMEHTAapPHBIX (GYHKIUH BHIA y:g y=x2y=x3, y=v/x, y=|x|;
OTHCHIBATH CBOMCTBA YHCIIOBOU (pyHKIIMHU 1O €€ rpaduKy.

9 kiaacc
Yucna u ébluucienus

CpaBHUBaTh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHbIE YUCIIA.

BeinonusaTe apupmernyeckue AeUCTBUS C pallMOHAIbHBIMU YUCIAMH, COYETasl yCTHBIE U
MACBMEHHBIE TPUEMBI, BBIITOJIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.
Haxoauts 3HaueHuUs cTEneHen ¢ NENbIMU IT0KA3aTEISIMU U KOPHEH; BBIYUCIIATH 3HAYCHUS
YUCIIOBBIX BBIPAKEHUH.

OKpyIJsTh NEHCTBUTENIBHBIE YNCIIA, BBIOIHAT IPUKUJIKY PE3Y/IbTaTa BEIYNCICHUM,
OLICHKY YHCIIOBBIX BBIPAXKCHUM.

Ypaeuenu}l U HepaseHncmea

Pemate 1MHENHBIE U KBaPAaTHbIE YPABHEHUS, YPABHEHM S, CBOIALLUEC K HUM,
npocTeiime ApoOHO-PaMOHANIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JTUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI BYX
YPaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHUEHE SBJISIETCS JINHEUHBIM.

Pemath TeKCTOBBIE 33/1a4M aNreOpanyeckuM CocoOOM € IOMOIIBIO COCTABIICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHHM CIIBYMs IEPEMEHHBIMU.

IIpoBOAUTE MPOCTEMNIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEMYPABHEHH, B TOM YHUCIIE C
npUMEHEeHHEeM IrpaduuecKux MpeAcTaBlIeHuH (ycTaHaBINBaTh, UMEET JIU YpaBHEHUE WIH
CUCTEMaypaBHEHHU pellIeHus, €ClIi UMEET, TO CKOJIbKO, U IIp.).

Pemiate nuHelHbIe HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300paXxaTh pelIeHne
HEPaBEHCTB HA YUCJIOBOM IIPSIMOM, 3alIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.
PemaTe cucTeMbl INHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO; N300pakaTh PeIIEHUECHCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dyukyuu

Pacno3naBate GyHKIMU U3yYEHHBIX BUI0B. [I0Ka3pIBaTh CXEMaTHUECKH PACIIONIOKEHUE
Ha KOOPJIMHATHOW TUIOCKOCTH rpadukoByHKIn Buaa: Y = KX, y = kx+ b, y= I—; y = ax?+
bx + ¢,y = x3, y =+/x, y = |x| B 3aBHCHMOCTH OT 3HaueHHiT K03)PHUITMEHTOB; ONUCHIBATH
CBOMCTBA (PYHKITHI.

CtpouTth 1 1300paKaTh CXeMaTHUECKH rpadUKN KBaPaTUIHBIX ) YHKIIUNA, OTUCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH IO UXTpaduKam.

PacnioznaBath kBaipaTHUHYIO PYHKIHIO IO (hopMyIie, TIPUBOIUTH PUMEPHI
KBAJIPATHYHBIX (QYHKIIUH U3 peanbHON KU3HU,PU3UKH, TCOMETPHUU.

Apugpmemuueckan u zeomempuueckan npozpeccuu
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PacniozHaBaTh apupMeTHYECKYI0 M TEOMETPUUECKYI0 IIPOrPECCUUIIPHU PA3HBIX CIIOCOOAX
3aJaHusl.

BbINONMHATE BEIYUCIEHHS € UCTIOJIb30BaHHEM (POpMYI N-TO WieHaapu(pMETHIECKON U
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IIJIOCKOCTH.
Pemats 3amaun, cBsi3aHHBIE C YUCIOBBIMU IOCIEI0BATEIIBHOCTSIMH, B TOM YUCIIE 3a1a4U
U3 peanbHOM KU3HU (C UCIOJIb30BaHUEMKAIBKYIIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUEYYEBHOI'O KYPCA «AJI'EBPA», 7 KIIACC

Ha3Banmue pa3aena (Tembl)
(4HCJI0 YacoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

Yucna v BBIYKCICHHUS.
Panmonanshbie yncna (25 q)

[TonsiTHE paMOHAIILHOIO YHUCIIA.
Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU
yuciaamu. CpaBHEHHE, YIIOPSII0UUBAHHE
panuoHanbpHbIX uncen. CTeneHb ¢ HaTypajabHbIM
nokasareseM. Penienre OCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 pealbHON MPAKTUKH.
[Ipu3Haku nenuMocTy, pa3ioKeHUs Ha
MHO>KHATEJIM HaTypaJlbHbIX uncell. PeanbHble
3aBucumocTH. [Ipsimas u oOpatHas
IIPONIOPLIMOHAIBHOCTH

CucreMaTH3UPOBATH U 000ramIaTh 3HAHUS 00
OOBIKHOBEHHBIX U JECITHUYHBIX Apo0sax. CpaBHUBATH U
yHnopsigouuBaTh Ipo0u, mpeodpa3oBbIBas Mpu
HEOOXOAMMOCTH JIECATUYHBIC IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTHU B
0OECKOHEUYHYIO JIeCATHUHYIO ApoOb. [IpuMeHsaTh
pa3zHoOOpa3HbIC CIOCOOBI M MPUEMBI BEIYHUCIICHHS
3HaYEHUH IPOOHBIX BBIPAKEHUMN, COJEPKAIINX
OOBIKHOBEHHBIC U JICCATUIHBIE IPOOU: 3aMEHSATh TIPU
HEOOXOUMOCTH JAECATUYHYIO TPOOh OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JICCSITHYHOM, PUBOJIUTH BBIPAKCHHUE K
(dhopme, HarbOosiee y1OOHO 7151 BEIYUCICHU,
peoOpa3oBEIBaTh IPOOHBIC BEIPAKCHHS HA YMHOKEHUE H
JeJIeHNe IECATUYHBIX Apo0ei K ACHCTBUSM C LENBIMU
yrcnaMu. IIpuBoAUTH YKCIOBBIE 1 OYKBEHHBIE TPUMEPHI
CTCTICHH C HAaTYPaJIbHBIM ITOKa3aTeieM, OObSICHSS
3HAUEHUS! OCHOBAHUS CTEIICHU U MOKa3aTelsl CTeIeHH,
HaxOJUTh 3HAYCHUS CTENeHeH Bua a n (a — Jroboe
palroHaIbHOE YHUCIIO0, N — HATypaJbHOE YUCIIO).
IMoHUMATH CMBICJI 3aITUCH OOJIBIITUX YUCEIT C TIOMOIIBIO
JECSTHUYHBIX ApoOeii u creneneit uncna 10, mpuMeHsITh X
B PCATbHBIX CUTYaITUsX.

IIpumeHsITH IPU3HAKY JEIUMOCTH, PA3I0KEHHS HA
MHOXKHTEJIH HaTypaJdbHBIX uncen. Pemars 3anaun Ha
4acTH, TPOIEHTHI, TPOMOPIINH, Ha HAX0XKJIEHHE APOOH
(mporieHTa) OT BEIMYMHBI U BETUYUHBI 110 €€ Ipoou
(mporeHTy), Ipodu (poIeHTa), KOTOPBI COCTABIISET
OJIHa BesinunHa oT npyroi. IlpuBoauts, pa3oupars,
Oll€eHUBATH PA3TTUYHbIC PEIICHHUS, 3aMUCH PEIICHUI
TEKCTOBLIX 3371a4. Pacnmo3HaBaTh H O0LACHATD,
OMHPAsICh Ha OMPEJICTICHUS, TPSIMO MIPOMOPIIMOHATLHBIEC U
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00paTHO MPONOPLHUOHATIBHBIE 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; HPUBOAUTH IIPUMEPHI OTUX 3aBUCUMOCTEN
U3 peaJbHOr0 MHUpPa, U3 APYTHX YIEOHBIX MPEIMETOB.
PemiaTh npakTHKO-OpUEHTHPOBAHHBIE 3a7a4 Ha ApodH,
MPOLEHTHI, IPSAMYIO U 00PAaTHYIO MTPOHIOPIHMOHATEHOCTH,
IPONOPLUHU

2 Anrebpanueckue bykBeHHbIe BeIpakeHus. [lepeMeHHbIe. Oguaajerp anredpanyeckoil TePMUHOIOTHEH U
BbIpa)keHus (27 4) JlonycTuMBble 3Ha4eHUS IEPEMEHHBIX. DOPMYIIBL. | CHMBOJIMKON, NPUMEHSATH €€ B IIPOLIECCE OCBOCHHUS
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH, yuebHoro matepuana. Haxoaurp 3HaueHns OYKBEHHBIX
packpbITHEe CKOOOK U IPUBEACHUE MOA0OHBIX BBIPa)KEHUH MPH 33 JaHHBIX 3HAYEHUSAX OYKB; BBINOIHATh
ciaraembix. CBOMCTBA CTENIEHU C HATypaJlbHbIM BBIYHMCIICHHS 110 (hopMynam. BeInoIHATH
nokasarejaeM.MHorowiensl. CiioxxeHue, peoOpa30BaHus 1IEJI0r0 BBIPAKEHHSI B MHOI'OWIIEH
BBIYUTAHUE, YMHOKEHUE MHOTOWIEHOB. D@OpMYIIbl | IPUBEACHUEM TOI00HBIX CIaraéMblX, paCKphITHEM
COKpaIlEHHOI0 yMHOXEHUS. Pasnoxenue CKOOOK. BBINOJIHATH YMHOKEHUE OJHOYJIEHA Ha
MHOI'OYICHOB Ha MHOKHUTEIN MHOTOWIEH U MHOT'OYJIEHA HA MHOTOWIEH, IPUMEHATH
(opMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.
OcyuiecTBAATH Pa3IOKEHUE MHOTOWICHOB HA MHOXKUTE-
JM ITyTEM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTES,
MpUMeHEeHUsI (POPMYIBI pa3HOCTHU KBaJIpaToB, GopMy
COKpaIlEHHOro yMHOXeHUA. IIpuMensaTs
MpeoOpa30BaHNe MHOTOYJIEHOB ISl PEIIEHUS Pa3IMUHbIX
3a/1a4 U3 MAaTEMATUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON
MPaKTUKH. 3HAKOMHUTbCH C UCTOPUEH pPa3BUTHS
MaTEMaTUKHU
3 VYpaBHEHUs 1 HEpABEHCTBA | YpaBHEHHUE, TpaBuia Mpeoopa3oBaHus Pemarsp nuHeitHOE ypaBHEHHE C OJHOM TEPEMEHHOM,

(20 u)

YpaBHEHUS1, PABHOCWIIBHOCTh YPABHEHUH.
JIuHeitHOe ypaBHEHUE C OJTHOM ITEPEMEHHOM,
pellIeHNe JIMHENHBIX ypaBHEHU. Pemenue 3agau
C IOMOIIBIO YpaBHEHUH. JInHENHOEe ypaBHEHHE C
IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS
nepeMeHHbIMU. Pernienue cuctemM ypaBHEHHI
CIIOCOOOM ITOICTAHOBKH M CIIOCOOOM CIIOKEHUSI

IIPUMEHSA NIpaBUIIa NIEPEX0A OT UCXOJHOTO YPaBHEHUS K
paBHOCWIBHOMY eMy Ooiee mpoctoro Bujaa. Ilposepsrs,
SIBJISIETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IMoadupars npuMeEpPsI AP YUCE, SIBISIOIUXCS
pelIeHrueM JIMHENHOTO YPAaBHEHMS C IBYMs
nepeMeHHbIMU. CTPOUTB B KOOPJAMHATHOM MIIOCKOCTH
rpaduK JTMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHbBIMH;
M0JIb3YACH I'paKOM, IPUBOAUTH IPUMEPHI PEIICHUS
ypaBHeHus. HaxoauTe penieHue CUCTEMBI IBYX
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JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.
CocTaBiasATh U pelmIaTh YpaBHEHUE UIIU CUCTEMY
YPaBHEHUH 110 YCIOBMIO 33/1a44, HHTEPIPETHPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4y IOJy4YEHHBIN
pe3yJIbTar

4 Koopaunate! u rpadpuxu. | KoopauHara Touku Ha mpsiMoid. YrciioBbIe HN300paxkaTbHAKOOPAMHATHOM MPAMON TOUYKH,
OyHkMH (24 9) IPOMEXKYTKH. PaccTossHre MeX 1y AByMs TOYKAMHU | COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATAM, JIY4H,

KOOPAMHATHOH MPsIMOH. OTPE3KHU, UHTEPBaIbl; 3alIUCHIBATH X Ha

[IpsimoyronbHas cucreMa KOOpAMHAT Ha anreOpanyeckoM si3pike.OTMedaTh B KOOPIWHATHOM

iockoctu. [Ipumeps! rpagukoB, 3aJaHHBIX IUIOCKOCTH TOYKHU IO 33JJaHHBIM KOOP/IMHATaM; CTPOMTh

dopmynamu. UteHue rpadukoB peasbHBIX rpaduKu HECTIOKHBIX 3aBUCHMOCTEH, 3aJaHHBIX

3apucumocteil. [lonarue Gpynxuuu. I'papux (dbopMmynIaMu, B TOM YHUCIIE C TOMOIIBIO HU(DPOBBIX

¢bynkuuu. CoiictBa GyHKuuii. JInHeiHas naboparopuii. [IpuMeHATH, H3y4aTh [IPEUMYIIIECTBA,

¢ynkuus. Iloctpoenune rpaduka auHenHON UHTEPIPETUPOBATH TpapuuecKuii crocod npeacTaBieHus

byukun. I'paduk yakimu y = |X| Y aHAJIM3a Pa3HOOOPa3HOH KU3HCHHON MH(OPMAITHH.
OcBauBath NoHATHE (PYHKIMH, OBJIAIEBATh
(GyHKIMOHATBHON TepMuHOIIOTHEH. Pacno3naBaTh
auHeHyto ¢pyHkiuio y = kx + b, onucbiBaTh €€ cBOiicTBa
B 3aBUCHUMOCTH OT 3HaYeHUH KoddduimeHToB k u b.
Crpountsb rpaguky TUHEHHON QyHKIMU, GYHKIUHU Y =
|x|. Mcnmosib3oBaTh 1U(POBBIC peCypCh I HIOCTPOCHUSI
rpaduKoB QyHKIUH 1 n3ydeHus ux cBoiicts. [IpuBoanTh
MIPUMEPBI JTUHENHBIX 3aBUCHMOCTEN B PEAIbHBIX
IpoLeccax U sIBICHUSX

) [ToBTOpenue u 06061enne | [loBropeHne OCHOBHBIX MOHATUN U METO/I0B Bbi0upaTh, npMMeHATh, OLIEHUBATH CIIOCOOBI

(6 1)

Kypca 7 kiacca, 000011eHIe 3HaHUi

CpaBHEHMsI YKCe, BEIUMCIIEHUI, TpeoOpa3oBaHuit
BBIpa)XECHU, perieHus1 ypaBHeHUN. OCyliecTBIATH
CaMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUN U CAMOIIPOBEPKY
pe3yibTaTa BEIYUCICHUN, TPeoOpa30BaHUA, TOCTPOSCHUH.
Pemate 3a1auu U3 pealbHON KU3HU, IPUMEHATD
MaTeMaTHYECKUE 3HAHUS IS PELICHUs 3a7a4 U3 IPYTUX
npeameToB. Pemarb TeKCTOBbBIE 33/1a4, CPABHUBATh,
BbIOMPATH C1IOCOOBI pEIIeHU 3a/1a4H
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TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «AJI'EBPA», 8 KJIACC

Ha3Banue pa3nena (Tembl)
(4HCJ10 YacoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Hucna v BIYUCIICHHUS.
Ksagparusie kopau (15 1)

KBanpatsslii kopeHb u3 yncia. [lonsarue o0
MPPALMOHAIBHOM 4Kciie. JlecaTHUHbIe
IpUOIMKEHNS UPPALMOHATIBHBIX YUCEN.
HevictButenbHbie uyncna. CpaBHEHHE
JEMCTBUTENBHBIX YuCeNl. Apru(pMeTHIeCKUN
KBa/IpaTHBIA KOpEHb. Y paBHEHHUE BUA X2 = a.
CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX
kopHeid. [IpeoOpazoBaHue YUCIOBBIX
BBIPKEHMI, COAEPKALIUX KBaIPAaTHbIE KOPHU

®opMyJIMpPOBaTh ONIPECICHNE KBAIPAaTHOIO KOPHS U3
qrcia, apu(MeTUHIeCKOro KBaApaTHOTO KOPHSI.
IIpumeHSTH OnIEPALINIO U3BJICYEHUS KBAJPATHOIO KOPHS U3
YKClia, UCTIONb3Ys IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIETBIMH YUCIAMH U
JIECATUYHBIMU JIpo0siMu. CpaBHUBATH U YHOPSAI0YHBATH
paloHaIbHbIE M UPPALlMOHAIBHBIE YHCIIA, 3alIUCAHHBIE C
MOMOIIBIO KBaJIpaTHbIX KopHel. UccienoBaTh ypaBHEHHE
x% = @, HAXOAMTh TOYHBIE U NPUOIMKEHHBIE KOPHH [IPH A >
0. MccaenoBaTh CBOMCTBA KBAaAPATHBIX KOPHEH, TPOBOJIS
YHCIIOBBIE IKCIIEPUMEHTHI C UCIIOJIb30BaHUEM
KaJIbKyJsATOpa (KoMrbioTepa). Jloka3piBaTh CBOICTBA
apu(MeTnyecKuX KBaAPATHBIXKOPHEN; MPUMEHSATH UX JUIS
npeoOpa30BaHUsI BBIPAXKEHUN

BbInoaHATHL peoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU. BbIpa:kaTh 1epeMeHHbIE U3
reOMEeTPHUECKUX U Pu3nuecKuXx GopMys. BeIuucasTh
3HAYEHUS BBIPAXKEHUMN, COJEPKAIINX KBAJIpaTHbIE KOPHHU,
UCTOJb3Ys MPU HEOOXOTUMOCTH KaJIbKYJISATOP.
Hcnonb3oBath B X0/1€ peLIEHUS 3a7a4 JIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHbBIE C MPUOINKEHHBIMU
3HAYEHUSIMU BEJIMYMH. 3HAKOMUTBCS C UCTOPUEH pa3BUTHUS
MaTeMaTUKHU

Yucna u Beruncienus. CTeneHnb
C IeNbIM MoKa3aresem (7 1)

Crenenb ¢ 1enbIM TIOKa3areneM. CTaHgapTHas
3anuch yrcia. Pazmepsl 00beKTOB
OKPYXKAroIIero Mupa (0T 3JICMEHTAPHBIX YaCTHI]
JI0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTD
MIPOIIECCOB B OKpYy’katomem Mupe. CBoiicTBa
CTETIeHH C IEJIBIM TOKa3aTelleM

®opmMyIMPOBATh ONPEIEICHUE CTENIEHH C LIEJIBIM
nokasaresneM. [lpeacTaBiasiTh 3anuck OOJIBIIMX U MAJIBIX
yycen B CTaHAapTHOM Buje. CpaBHUBATB 4uciIa U
BEJIMYMHBI, 3alICAHHBIE C UCIIOJIb30BaHuEM cTeneHu 10.
Hcnoab3oBaTh 3anmch 4nucea B CTAHAAPTHOM BHJIE IS
BBIPQXEHUS pa3MePOB 0OBEKTOB, JUIUTEIBHOCTH MPOLIECCOB
B OKpy»Karomiem mupe. @opMyJIupoBaTh, 3alIUCLIBATH B
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CHUMBOJIMYECKON (hopME U MILTIOCTPUPOBATH IIPUMEPAMU
CBOMCTBA CTENCHU C LiebIM NokasareseM. [IpumMeHsaTs
CBOWCTBA CTENECHU IIANPE0OPa30BaHNUS BBIPAKCHHIH,
coJiepKallX CTETEHU C LeJIbIM [ToKa3aTesaeM. BoInoaHaTh
JIEHCTBUS C YUCIIAMH, 3alIMCAaHHBIMU B CTAaHAAPTHOM BUJIE
(YMHOXKEHUE, JIeJIeHUe, BO3BEICHUE B CTEIIEHb)

3 | AnreOpanueckue BbIpaXKeHUs. Ksagpartusiii TpéxuieH. Pasznoxenue Pacno3sHaBaTh KBaJpaTHBIN TPEXWICH, YCTAHABJIMBATH
KBanpatusiit Tpéxusien (5 41) KBaJPAaTHOIO TPEXUJIEHA HA MHOKHUTEIN BO3MOKHOCTB €I0 Pa3j0KEeHHsI HA MHOKUTEIIH.
PackinaapiBaTh Ha MHOXKUTEIU KBAJPATHBINA TPEXWICH
C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
4 | AnreOpanyecKkue BbIpaKEHUSI. Anrebpanueckas Apook. JlomycTumblie 3HaueHus | 3amuCchIBaTh ayireOpandeckue BeipakeHus. HaxoauTob
Anrebpanyeckas 1po0sb (15 4) MEPEMEHHBIX, BXOSIINX B alreOpandeckue 007acTh onpeeeHns PalioHaIbHOTO BEIPAKEHUSI.
BbIpaxkeHHs1. OCHOBHOE CBOMCTBO BbINOJHATH YKCI0OBBIE IOJICTAHOBKU U BBIYMCIATH
anredpandeckoii qpoou. Cokparienue qpooeii. 3HaYeHHUE IPOOH, B TOM YHKCIIE C TOMOIIBIO KaIbKYIATOPA.
CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U ejieHrue | PopMyJIMpoBaTh OCHOBHOE CBOMCTBO ajireOpandecKkoi
anredpanveckux apooeit. [Ipeodbpazopanue JIpoOY ¥ MPUMEHATH €ro JUIsl MpeoOpa3oBaHus ApPoOeCi.
BBIPAXEHUI, colepKaluX anreOpanyeckue BbInoHATH AeiicTBUS ¢ aredpandecKuMu JIpoosiMu.
Ipoou IIpumeHsiTh IpeoOpa30oBaHUsI BBIPAKEHUHN IS PELICHUS
3a1a4. Beipaxath nepeMeHHsble U3 popmyn (pu3nueckux,
reOMETPHUECKUX, ONMCHIBAIOLINX OBITOBBIE CUTYAIMH)
5 | YpaBHEHHUS U HEPABEHCTBA. KBaaparnoe ypaBaenue. Henmonnoe kBagpatnoe | Pacmo3dHaBaTh KBajpaTHbIE ypaBHEHHS. 3aIUCHIBATH

KBanpatHsie ypaBHeHus (15 u)

ypaBHeHue. opmyna KOpHER KBapaTHOTO
ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHUH, CBOAAIIUXCS K KBAJPAaTHBIM.
[Tpocreiimune ApoOHO-palliOHATBLHbIE
ypaBHEHUs. PelnieHre TeKCTOBBIX 3a7a4 ¢
MOMOMUIBIO KBaJIPaTHBIX YpaBHEHUN

(bopMyiTy KOpHEH KBaJIpaTHOTO ypaBHEHUS; peliaTh
KBaJIpaTHbIEC YpaBHEHUS! — MOJIHbIE U HETIOIHbIE.
IIpoBoanTH IpOCTENIINE UCCIIENOBAHMS KBAAPATHBIX
ypaBHeHUH. Pemiatb ypaBHEHU, CBOASIINECS K
KBaJpaTHBIM, C IOMOIIbIO TPe0Opa30BaHuil U 3aMEHOMN
nepemeHHoil. HabJronaTh 1 aHAIM3MPOBATH CBSI3b MEXIY
KOPHSIMH U KO PHUIIMEHTaAMU KBaJPAaTHOIO YPAaBHEHHUSI.
®opmympoBaTh TeopeMy Buera, a Taxxe 00paTHYIO
TEOpEMY, IPUMEHSITh 3TU TEOPEMBI AJIs PELIEHUS 3aay.
Pemath TEKCTOBBIC 3a7a4H aNTeOPANIECKUM CIIOCOOOM:
NepexouTh OT CJIOBECHON (POPMYITMPOBKH YCIOBHS
3aJ1a4uM K anreOpanyeckoil MoJeNy MyTéM COCTaBIEHUS
YPaBHEHHS; PEIIATh COCTABIEHHOE YPABHEHHUE;
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HHTEPNPETHPOBATH PE3YyJIbTaT. 3HAKOMHUTBLCS C UICTOPHUEN
pa3BUTHsL anredpsl

6 | YpaBHEeHUS U HEpaBEHCTBA. JIuneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, Pacno3HaBaTh JIMHEIHBIE YPABHEHUS C JBYMS
Cucremsl ypaBHeHu# (13 q) ero rpaduk, IpuMepbI PEIICHUs YPaBHEHUH B nepeMeHHbIMU. CTPOUTH rpaduKu JIMHEWHBIX YpaBHEHUH,
LeJIbIX YKCIax. Pemenue cucrem 1Byx B TOM YHCJIE UCTIONB3YS IIU(PPOBBIE PECYPCHI.
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH. PazimuaTbnapasniesbHble U IEPECEKAIOIINECS MPSIMbIE 110
IIpuMepsl peleHns: CUCTEM HEJIMHEMHBIX UX ypaBHEHUsM. Pemiarhb cucreMsl AByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH. YPaBHEHUH € ABYMS IEPEMEHHBIMH OJICTAHOBKOU 1
['padmyeckas HHTEpHIpETALIUS YPABHEHUS C cinokeHueM. Pemats npocreime CucTemMsbl, B KOTOPBIX
JIBYMsI [IEPEMEHHBIMU U CUCTEM YPAaBHEHMUI C OJ/IHO U3 YpaBHEHUN He sABIgeTcs JuHEeWHbIM. [IpuBOoAUTH
JIByMsI IEpEMEHHBIMU. Pelienne TeKCTOBbIX rpadUUeCcKyr0 HHTEPIIPETAINIO PEIICHUS YPaBHEHUS C
3a/1a4y C MOMOUIBIO CUCTEM YPaBHEHUU JIBYMsI IEPEMEHHBIMU U CUCTEM YPABHEHUI C IBYMs
IepeMeHHbIMU. PelaTh TEeKCTOBBIE 3a/1a4n
areOpanveckiM crocooom
7 | YpaBHEHHUs U HEPABEHCTBA. YuciioBble HEPABEHCTBA U X CBOMCTBA. ®opMyIMpPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
Hepasenctna (12 1) HepaBenctBo ¢ ogHOM nepeMeHHO. JIMHelHbIe | WUIFOCTPUPOBATh UX HA KOOPJMHATHOM MPSIMOH,
HEPaBEHCTBA C OJHOU IIEPEMEHHOM U UX JoKa3bpIBaTh anreOpanuecku. [l pumeHsTh cBOMCTBA
pemienue. CucTeMbl JIMHEMHBIX HEPABEHCTB C HEPaBEHCTB B XOJ€ peuieHus 3a1a4. Pemars TuHelHbIe
OJIHOW ITIEPEMEHHON U UX pELICHUE. HEPAaBEHCTBA C OJIHON NMepeMEHHOM, H300pakaTh pellIeHUE
N300pakeHue peneHns JMHEHHOTo HEpPABEHCTBA HA YUCIIOBOM npsiMoi. Pemiarsb cuctembl
HEPAaBEHCTBA U UX CHCTEM Ha YUCIIOBOM NMPSAMOM | JIMHEWHBIX HEPABEHCTB, H300paKaTh PEIICHUE CUCTEMBI
HEPABEHCTB Ha YKMCIOBOW MPSIMOM
8 | ®ynkuuu. OcHoBHble noHATHS | [Tonsitue pynkuuu. O0nacTh onpeaeneHus u Hcnonb3oBaTh QYHKIMOHAIBHYIO TEPMUHOJIOTHUIO U

(54)

MHOXeCTBO 3HaueHHH QyHKIHU. CriocoOsl
3aganus pyHkuuil. ['paduk pynkunn. CoiicTBa
¢byHKLMH, UX 0TOOpakeHue Ha rpaduke

CHUMBOJIMKY. BbIUMCIATH 3HaUeHUS (QYHKIUH, 3aJaHHBIX
dbopmynamu (TIpu HEOOXOTUMOCTH UCIIOJIB30BATh
KaJIbKYJISTOP); COCTABJIATH TAOINIBI 3HAUEHUH QYHKIUH.
Crpoutsb 1o Toukam rpadpuku pyHkuuidi. OnucsiBaTh
CBOMCTBA (PYHKIIMU HAa OCHOBE €€ rpaduueckoro
npencrasieHns. Menoabp3oBaTh (yHKIMOHATBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY. MceieoBaTh mpuMephl
rpauKoB, OTPaXKAIOIINUX peabHbIE MPOIECCH U SIBICHUS.
IIpuBoANTH IPUMEPHI TPOLIECCOB U SABJICHUN C 3alaHHBIMU
cBoiictBamu. McnoJib30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUIS NOCTpOeHUs rpaduKOB (PYHKIMI U M3yUEHHUS UX CBOIiCTB
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9 | ®ynkuuu. Yucnossie pynkuun | UteHue u nmoctpoeHune rpadukoB QyHKIHIA. Haxoauthb ¢ momompto rpaduka GyHKIUN 3HAYCHHE O/1-
(9u) [Tpumeps! rpadukoB QyHKIMHA, OTPAKAIOIINUX HOM U3 pacCMaTPUBAEMBbIX BEJIMYMH 10 3HAYEHUIO IPYTOil.
peanbHble nporecchl. yHKIMU, OMUCHIBAIOMINE | B HECIOXKHBIX Cilydasx BbIpaaTh GpopMyIioi
IpsIMYI0 U 00paTHYIO MPOMOPLIUOHANIbHBIE 3aBUCUMOCTh MEX Ay BeanunHaMu. OnucbIBaTh XapakTep
3aBUCUMOCTH, uX rpa¢uku. ['unepodona. I'paduk | ©3MEHEHUs OJJHON BETMYMHBI B 3aBUCUMOCTH OT U3MEHEHHS
Gynkuuy y = x%. OyHkuun y = x2, y = x5,y = npyroi. Pacno3HaBaTh BU/IbI H3y4aeMbIX QYHKUIUH.
\/}’ y = |X| ; rpa(l)quCKoe peuieHue ypaBHeHI/Iﬁ IToka3pIBaTh CXeMAaTHUECKU II0JIOKECHUE HA KOOpHHHaTHOﬁ
U CUCTEM ypaBHEHUI IJIOCKOCTH rpadukoB GpyHKIMH Buga: y = X2,y = X3,y =
VX, y = |x| .Mcnoab30BaTh QyHKIMOHATEHO-TpadUecKue
IIPEJICTaBICHUS ISl pEIICHUS U UCCIIEOBAHNS YpPaBHEHUN
u cucteM ypaBHeHui. [IpuMeHsATH 11U pOBBIE pecypChl IS
OCTPOCHHS TPaUKOB (PYHKITHIA
10 | IToBTropenue u o6obmeHue (6 1) | [loBTOpeHNE OCHOBHBIX MOHSATUN H METO/I0B Bbi0upaTh, IpMMEHATH, OLEHUBATH CIIOCOOBI CPaBHEHUS
KypcoB 7 # 8 KJIacCOB, 00001IeHNe 3HAHUI qrcel, BBIYUCIEHUH, peoOpa3oBaHUil BbIpaKeHUH,
penieHus ypaBHeHH. OcyecTBJIATHL CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIEUCTBUNA U CAMONIPOBEPKY PE3YIbTaTA
BBIUHCJICHH, TpeoOpa3oBaHuii, mocTpoeHuil. Pemars
3aJ1a4uM U3 peasIbHOM JKU3HU, IPUMEHATh MaTeMaTHUYECKHE
3HAHUA Ul PELIEeHUs 3aa4 U3 Ipyrux npeameros. Pemars
TEKCTOBBIE 3a/1a4H, CPABHUBATH, BLIOMPATh CIIOCOOBI
pelIeHus 3a]a4l
TEMATHUYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «AJITEBPA», 9 KJIACC
Ha3Banmue pa3nena (Temsl) OcHoBHOE cogepkaHue OcHoBHBIC BHbI 1eSITETIbHOCTH 00y4aI0IIMXCS
(4uCJ10 YacoB)
1 | Yucna u BeIYMCIIEHUS. PanmonaneHele ynciia, MppallMoHaIbHbIC Yicaa, | Pa3BMBaTh IPEICTABICHUS O YUCIAX: OT MHOYKECTBA

HeiicTButenpHble yncina (9 1)

KOHEUYHBIE 1 0ECKOHEUHBIE IECITHYHBIE APOOH.
MHOXECTBO JIEHCTBUTEIBHBIX YHCEIT,
JNEHCTBUTENLHBIE YHCIIa KaK OECKOHEUHBIE
JeCATHUYHBIE TpoOu. B3auMHO 0HO3HAYHOE
COOTBETCTBUE MEXKITY MHOXKECTBOM
JIEACTBUTEIILHBIX YMCENI 1 MHOKECTBOM TOYEK

HaTypaJbHBIX YHCET IO MHOKECTBA JICHCTBUTEIBHBIX
yrcesn. O3HAaKOMHUTBHCHA C BO3MOXHOCTBIO ITPE/ICTABIICHUS
NEWCTBUTEIILHOIO YHMCIIa KaKk OECKOHEYHON A€CATUIHON
JIpoOH, MPUMEHSITH JIECATHYHbIC TPUOTUKCHHUS
panMoHATBHBIX U UppalMOHATBHBIX uncen. U3o0paxkaTh
JIEMCTBUTEIIbHBIE YK CIIAa TOUKAMU KOOPJIUHATHOU MPSIMOIA.
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KoOopAuHaTHOM npsiMoii. CpaBHEHNE
JIeMCTBUTENIBHBIX YUCEN, apu(mMeTniecKue
JICUCTBUS C ICVCTBUTEIIbHBIMU YUCIAMH.
[TpubnnxEHHOE 3HaUEHNE BETMYUHBL, TOYHOCTb
npubmkenus. Oxkpyrienue uncen. [Ipukuaka u
OLICHKA Pe3YJIbTaTOB BBIUNCICHUM

3anucpIBaTh, CPABHUBATH U YIOPS/I0YUBATH
JICUCTBUTEIIbHBIC YKCIIa. BBINOJIHATD, cOYeTas YCTHBIE U
MUCbMEHHBIE TIPUEMBI, apH(PMETHIECKHE ACUCTBUS C
palMOHAILHBIMU YUCJIAMU; HAXOJAMTh 3HAYCHUS CTETICHEN
C LEJIBIMU MMOKA3aTENSIMUA U KOPHEN; BBIYMUCIAATH 3HAUEHUS
YUCIIOBBIX BbIpakeHUU. [10Jy4nTh IpeCcTaBICHUE O
3HAYMMOCTH JICUCTBUTEIbHBIX YUCEI B IPAKTUYECKOMN
JIeSITEIbHOCTH YEJIOBEKa. AHAJIU3UPOBATD U /1€J1aTh
BBIBO/IbI O TOYHOCTH NMPUOIMKEHUS! I€UCTBUTEIHHOTO
YKCIIa pU pelieHny 3aa4. OKpyriasTh 1€HCTBUTEIIbHbBIC
YUCJIa, BBITOJHATh MPUKUJIKY PE3yJIbTaTa BEIYMCIICHUI,
OIICHKY 3HAYEHUI YUCIIOBBIX BbIPAKEHUN. 3HAKOMHUTBCS C
HMCTOPUEH pa3BUTHSI MATEMaTUKHU

2 | YpaBHEeHUS U HEPaBEHCTBA.
YpaBHEHUS C OJTHOU
niepeMeHHoH (14 )

Jluneiinoe ypaBHeHue. Penienue ypaBHeHUH,
CBOJIAIIMXCS K IMHEWMHBIM. KBagpaTHOe
ypaBHeHUE. Penienue ypaBHeHM, CBOIAIIUXCS K
KBaJpaTHbIM. bUKBagpaTHbIE ypaBHEHUS.
[Ipumepsl perieHns: ypaBHEHU TpeTben 1
4eTBEPTOU CTENIEHEN Pa3JIOKEHUEM Ha
MHOKUTENH. Perienre qpoOHO-palnoHaIbHbBIX
ypaBHEHUH. Pelienne TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M

OcBauBaTh, 3alI0MUHATH 1 IPUMEHATH rpaduyeckue
METO/Ibl IIPH PELIEHUH YPaBHEHUI, HEPABEHCTB U UX
cucreM. Pacno3HaBarth 1esble U JpoOHbIe ypaBHEHUS.
Pemarhb nuHeliHbIe U KBaJlpaTHbIE YPaBHEHUS, YPABHEHMUSI,
CBOJIAIIMECS K HUM, IIPOCTEHIINe IPOOHO-palliOHAJIbHBIE
ypaBHeHus. IIpensiaraTb BO3MOKHbIE CITOCOOBI PEIICHUS
TEKCTOBBIX 33Ja4, 00CYKIaTh UX U PEIIATh TEKCTOBLIE
3aJ1auM pa3HbIMH clloco0amMu. 3HAKOMUTBCS C UCTOPHUEH
pa3BUTHs MaTEMATUKU

3 | YpaBHeHHs 1 HEpAaBEHCTBA.
Cuctems! ypaBHeHHH (14 u)

JIuneliHOe ypaBHEHHE € IBYMS IEPEMEHHBIMU U
ero rpa¢guk. Cucrema JIByX JIMHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMU U €€
peuieHue. Pemenne cucrem IByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a JPyroe —
BTOpO# creneHu. ['paduueckas UHTEpIIpeTaIs
CUCTEMBI ypaBHEHUI C IBYMsI IEpEMEHHBIMHU.
Pemenue TekCcTOBBIX 3a7jau anredpandeckum
crocoOoM

OcBauBaTh ¥ NPUMEHATH PUEMBI PEIICHUS CHCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE
ABIseTCA TMHEHHBIM. Menoib30BaTh QyHKIIMOHAIBHO-
rpadyuyeckue NpeCTaBlIeHUs 1) PelIeHUs U
UCCIIE/IOBaHMsI YPaBHEHHM U cCTEM. AHAJU3UPOBATH
TEKCThI 33/1a4, pelIaTh UX aareOpandyeckuM CrocoOoM:
NepexouTh OT CJIOBECHON (POPMYITMPOBKH YCIOBHS
3a7a4M K anreOpandecKoil MOJIENN IyTEM COCTaBIICHHS
CHCTEMBI ypaBHEHUH; pelIaTh COCTABICHHYIO CUCTEMY
ypaBHEHHIT; HHTEPNPETHPOBATH PE3YIIbTAT.
3HAKOMUTBCS C UCTOpPHUEH pPa3BUTUSI MATEMATHKH
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YpaBHEHHUs U HEPABEHCTBA.
Hepasenctna (16 1)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.
JIvHeitHbIe HepaBEHCTBA ¢ OJHON MTEPEMEHHOMN 1
ux pemieHre. CucTemMbl TMHEUHBIX HEPABEHCTB C
OJHOM epeMEeHHOM U uX pelienue. KpagpaTHeie
HEpaBEHCTBA U X penienue. [ papudeckas
WHTEpIpETALMs HEPABEHCTB U CUCTEM
HEPaBEHCTB C JBYMSI IEPEMEHHBIMU

Yurare, 3a1MCHIBATh, IOHUMATH, HHTEPIPETUPOBATH
HEpPABEHCTBA; HCMOJIb30BATH CUMBOJIMKY U
TEPMHUHOJIOTHIO. BBINMOTHATH npeoOpa3oBaHus
HEPaBEHCTB, HCMOJIL30BATh JJIs TPe0Opa30BaHMs CBOMCTBA
YUCJIOBBIX HEPABEHCTB. Pacmo3HaBaTh JMHEHHbBIC U
KBaJlpaTHbIC HEpAaBEHCTBA. PemaThb nHelHbIC
HEPABEHCTBA, CUCTEMBI JIMHEUHBIX HEPABEHCTB, CUCTEMBI
HEpPABEHCTB, BKJIIOYAIOIIUX KBAJIPAaTHOE HEPABEHCTBO, U
pemiaThb ux; 00CYyKIAaTh MOJYYCHHbIC PEIICHHUS.
HN300paxkaTs pernieHre HEPaBEHCTBA U CUCTEMBI
HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alIUCHIBATDH PELICHUE C
MOMOIIBI0 CUMBOJIOB. PemiaTh KBagpaTHbie HEPABEHCTBA,
UCIIONB3ys rpaduueckue npeacrapieHus. OcBauBaThb 1
NPUMEHSTHh HEPABEHCTBA MIPU PEIICHUHN Pa3JIMUHbIX 33]1a4,
B TOM YHCJI€ MPAKTUKO-OPUEHTUPOBAHHBIX

5 | Oysakiuu (16 v) KBanpartuunas ¢pynkius, e€ rpaduk u cBoiictBa. | Pacno3HaBaTh BUJIbI H3y4aeMbIX (YHKIIHIA,
[Tapabosa, KOOpAUHATHI BEPIIMHBI TAPAOOITHI, WLUTIOCTPUPOBATh CXEMAaTHIECKH, 00bACHATH
ochb cuMMeTpuH napabosnbl. CTeneHHbIe pacmojoKeHne Ha KOOPIAUHATHON TIOCKOCTH IrpapuKoB
(GYHKIMM ¢ HATYpaJIbHBIMU TTOKA3aTEeNsIMU 2 U 3, ¢yuximit Buga: y =kx, y =kx +b, FE Jy=ax?, y=ax3,y
X rpal(pmm 1 CB%CTBT sza (bHK_H(byZHKH?H' == VX, y = |x| B 3aBECHMOCTH OT 3HaYeHHMI KOYDHIINEHTOB;
kx,y=kx+b,y ToyTaxn,y=axny= VX, ONMUCHIBATh UX CBOMCTBA. Pacno3HaBaTh KBaJpaTHUHYIO
y=Ix| ¢yukuutio o popmyie. [IpuBoauTH MpUMEpPHI
KBaJ[paTUYHBIX 3aBUCUMOCTEN U3 pEaJbHON KU3HU,
¢bu3uku, reoMmeTpuu. BeIIBAATH 1 06001IATH
ocobeHHOCTH rpaduKa KBaJpaTUYHON QYHKIUHK y = ax?% +
bx + c. CTpouTts u n300paxaTh cxeMaTHYeCKH Tpaduku
KBaJIpATHYHBIX (DYHKIUH, 3aJaHHBIX (hOpMyllaMy BUJA Y =
ax?,y=ax?+q,y=a(x+p)? y=ax?+bx+c.
AHaIU3UPOBATH U IPUMEHATh CBOMCTBA N3yYEHHBIX
(byHKUIMN 1715 UX TIOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
1IM(POBBIX PECYPCOB
6 | Yucnossle nocienoBaTenbHocTy | [IoHATHE YMCIOBOM MOCIEI0BATEIBHOCTH. OcBauBaTh U NPUMEHATb HHJEKCHbIE 0003HAYEHNS,

(154)

3agaHue MoCIea0BaTeIbHOCTH PEKYPPEHTHOM
dbopmynoii u popmMysoi n-ro wieHa.

CTPOMTDB PCUCBLIC BBICKA3bIBAHUS C UCITIOJIB30BAHUEM
TCPMHHOJIOTUH, CBSI3aHHOM C IMMOHATHEM
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Apudmerndeckas 1 reoMeTpUIecKast
nporpeccuu. ®opmyiibl n-ro yieHa
apuQMETHIECKON 1 TEOMETPHISCKOMN
MIPOrPECCUil, CYMMBbI IIEPBBIX N YJIECHOB.
N300pakeHue 4ieHOB apu(pMeTHIecKoi u
reOMETPUYECKON IPOrPECCH TOUKAMH Ha
KOOPAWHATHOM IUIOCKOCTH. JINHENHBIN U
AKCIIOHEHIHANIBbHBIN pocT. C0KHbIE TPOLIEHTHI

MOCJIEIOBATEIbHOCTUA. AHAJIM3UPOBATH (HOpMyITy n-ro
YJICHa [10CIIEeI0BATEIbHOCTH WIIK PEKYPPEHTHYIO (hopMyITy
U BBIYMCJIATH YJIEHbI [I0CIEA0BATEIbHOCTEN, 3aJaHHbBIX
3TUMHU (OpMyIaMu. Y CTaHABJIUBATH 3aKOHOMEPHOCTh B
IIOCTPOEHHUH ITOCJIEI0BATEIbHOCTH, €CIIN BBIITUCAHBI IIEPBBIC
HECKOJIbKO €€ uwieHOB. Pacno3HaBaTh apudMeTuuecKyro u
re€OMETPHUECKYIO MMPOTPECCHH MIPU PA3HBIX CIIOCO0ax
3ajaHud. PemiaTh 3a1auu ¢ UCNOIb30BaHUEM (DOPMyYII n-ro
yiieHa apu(hMEeTHIECKON U TeOMETPUUYECKON POrpeccuil,
CYMMBI IIEPBBIX N WieHOB. M300paxkaTh dicHbI
IIOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHOU
IUIOCKOCTH. PaccmaTrpuBaTh puMmepsl poLEcCOB U
SIBJIEHUW U3 PEATbHOM KU3HU, WUTHOCTPUPYIOLIHE
U3MEHEHHE B apu(METUYECKON TPOrpeccui, B
reOMEeTPUYECKOM Mporpeccun; M300paxarhb
COOTBETCTBYIOIUE 3aBUCUMOCTHU Ipaduuecku. Pemartp
3a/1a4y, CBA3aHHBIE C YUCIOBBIMHU I1OCIEA0BATEIBHOCTAMY,
B TOM YMCJIE 33[Ja41 U3 PEAJIbHOM JKU3HU C UCIIOJIb30BAHUEM
M (POBBIX TEXHOJIOTHH (JIEKTPOHHBIX TAOJHIL,
rpaMuecKoro KajabKyasTopa u T.11.). Pemars 3agaun Ha
CJIOKHBIE TIPOLIEHTHI, B TOM YHUCJIE 33a41 U3 pPEaJbHON
IPAKTUKHU (C UCIIOJIb30BAHUEM KAJIBKYIATOPA).
3HAKOMMTBCS C NICTOPHEN pa3BUTUSI MAaTEMaTUKHU

[ToBTOpeHnue, 06061IeHNE,
cucreMaru3anus 3Hanui (18 1)

UYucna v BBIYHCIEHUS (3aMKCh, CPaBHEHHE,
JNIEUCTBUS C JEHCTBUTEIbHBIMH YHCIAMH,
YHUCII0Bas NpsiMast; MPOLIEHTHI, OTHOLLIEHHUS,
MIPOTIOPIIUH; OKPYTIICHUE, TPUOTHKEHHE,
OLICHKA; PELIEHHUE TEKCTOBBIX 3a/1a4
apu(pMeTHYECKUM CIIOCOOOM)

OnepupoBarhb NOHATHAMHU: MHOKECTBO, IOAMHOXECTBO,
orepanuy HaJl MHOKECTBAMU; UCII0JIB30BATh Ipaduyeckoe
IIPEACTABICHUE MHOKECTB JJIs OIIMCAaHUs PEAIbHBIX
IIPOLIECCOB U ABJICHUH, IPU PEIICHUH 3a7a4 U3 IPYTUX
y4eOHBIX IPEMETOB. AKTYAJTU3MPOBATH TEPMUHOJIOTHIO U
OCHOBHBIE JICHCTBHSI, CBSI3AHHBIC C YHCIIAMH: HATYPAJIbHOE
YHCIIO, IIPOCTOE U COCTABHOE YUCIIA, JEIUMOCTh
HAaTypaJbHBIX YHCEN, MPU3HAKH JEITUMOCTH, LIEJI0€ YUCIIO,
MOJTyJIb YUCIIa, OOBIKHOBEHHAsS U JIECATUYHAs Jpo0H,
CTaHJapTHBINA BUJ YKCia, apupMEeTUUECKU KBaIpaTHbIN
KOPEHB.
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PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA "I'EOMETPUA". 7-9 KJIACCbI
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MaTemaTHKy y>Ke 3aTeM y4uThb HaZlo, YTO OHA YM B IOPSAZOK NIPUBOANUTY, — IHCAJ BEJIMKUHA PYCCKUN
yuenblii Muxawi BacunseBuu JlomoHOcoB. U B 3TOM cocTOUT 0/1HA U3 ABYX Liesel 00yueHus
TFE€OMETPHUH KaK COCTaBHOM YaCTH MATEMAaTUKHU B LIKOJIE. DTOU LEIH COOTBETCTBYET JOKa3aTeIbHas
JUHMS NpenojiaBadus reometpun. Cienys npeacTaBlIeHHON pabodeil mporpaMMe, HaulHas ¢ CEIbMOT0
KJlacca Ha ypoKax reoMeTpuH 00yJaroIuics yYuTCsl IPOBOAMTH J0KA3aTENIbHBIE PACCYXKICHUS,
CTPOUTH JIOTUYECKHUE YMO3AKIKOYEHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKIACHUSA U CTPOUTH KOHTPIIPUMEPHI
K JIO’)KHBIM, IIPOBOAUTD PACCYKIEHUS «OT IPOTUBHOI'0», OTJINYaTh CBOWCTBA OT IPU3HAKOB,
(dbopMynHupoBaTh OOpaTHBIE YTBEPKICHUS. Y UYEHUK, OBJIA/ICBIINNA UCKYCCTBOM PACCyKAaTh, OyneT
IIPUMEHATH €r0 U B OKpy»karoel sxu3Hu. Kak nmucan reomerp u nenaror Mrops @enoposny Hlapsirus,
«II0IbMH, IOHUMAIOLIMMHU, YTO TAKOE J10KA3aTEIbCTBO, TPYAHO U AK€ HEBO3MOKHO
MaHUIYJIUPOBaTh». M B 3TOM COCTOUT Ba’KHOE BOCIIUTATENILHOE 3HAYEHNE N3YUYECHUS TEOMETPHH,
IIPUCYIIEE UMEHHO OTEYECTBEHHOW MaTeMAaTHYECKON IIKoJIe. BMecTe ¢ TeM aBTOPHI IPOrpaMMBbl
IPEOCTEPEraroT YUUTENS OT U3IHUILHET0 (popMann3ma, 0cOOEHHO B OTHOLIEHUH Hayall 1 OCHOBAaHHM
reomerpun. Opaniny3ckuii MaremaTuk JKaH /[peToHHE 110 3TOMY MOBOAY BbhICKa3ajics Tak: «4To
KacaeTcs JAeIMKaTHOH Mpo0ieMbl BBEACHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha NEPBBIX MOPax HYKHO
BOOOIIIE M30eraTh MPOM3HOCUTH CaMo 3TO clioBO. C Ipyroif e CTOPOHBI, HE CIEAYeT YIyCKaTh HU
OJTHOW BO3MOXHOCTH J]aBaTh IPUMEPHI JJOTMUECKUX 3aKI0UEHUH, KOTOpBIE Ky/a B OojblIeil Mepe, ueM
UJesl aKCHOM, SIBJIIFOTCSI MCTUHHBIMU M €IMHCTBEHHBIMU JIBUTATEIIIMA MAaTEMATHYECKOTO MBILLUICH U,
Bropoii nienpro u3ydeHus reOMETpUH SIBISIETCS UCIIOJIb30BAHNE €€ KaK MHCTPYMEHTA IIPU PEILIEHNN KaK
MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3ajjay, BCTPEUYAIOIINXCS B pealibHOM ®U3HU. OKOHUMBIIUI KypC
IreOMETPHUH LIKOJBHUK JI0JKEH ObITh B COCTOSIHUHU OIPECIUTh T€OMETPUUECKYI0 (PUTYpY, ONUCATh
CJIOBaMH JIAHHBINA YEPTEK WU PUCYHOK, HAWTH IUIOMIAb 3€MEJIBHOIO y4acTKa, pacCYUTaTh
HE00XO0/IMMYIO JJIMHY ONTOBOJOKOHHOIO Kabess uiu TpedyeMble pa3Mephl rapaxa Juis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BEIUNCIUTENbHAS JIMHUS B U3YYEHUU T'€OMETpUH B 1IKouie. JlanHas
NpaKkTUYecKas JIUHUS SBISETCS HE MeHee BakHOM, yemnepas. Emeé [Inaron npennuceiBai, 4ToObl
«rpaxnaase [IpekpacHoro ropoga H1 B KOEM CIIy4ae HE OCTaBIISIIM T€OMETPHUIO, BEIb HEMAJIOBAKHO
Jlake MobovHOe €€ MPUMEHEHHE — B BOGHHOM JIeJie J1a, BIIPOYEeM, ¥ BO BCEX HayKax — JJIsl JIYUIIEero ux
YCBOEHHUS: MBI BeJlb 3HaeM, Kakasi 0ECKOHEUHasl pa3HUIla CYIIECTBYET MEXKIY YEIOBEKOM NMPUYACTHBIM K
TreOMETPUH U HENPUYACTHBIMY. /111 3TOro yuurento pekoMeHayeTcs Mo0upaTh 3a1auu MPaKTHIEeCKOro
Xapaxkrepa Il pacCMaTPUBAEMBIX TEM, YUUTh JIETEH CTPOUTHh MAaTEMAaTHYECKAE MOJEIIH PEAbHBIX
JKU3HEHHBIX CUTYALIUi, IPOBOAUTH BBIUMCICHUS U OLICHUBATh aJ€KBATHOCTD ITIOJYYEHHOTO PE3YJILTATA.
Kpaiine Ba)XxHO MOAYEPKUBATH CBA3U T€OMETPHUU C IPYTUMH IIPEAMETAMU, MOTUBUPOBATh UCII0JIb30BATh
OTIpeIeNIeHUs] TEOMETPUYECKUX (QUTYp U MOHATUH, IEMOHCTPUPOBATh IPUMEHEHHE MOTYYEHHBIX
yMEHMH B (pU3UKe U TEXHUKE. DTHU CBSI3U HauboJsee IpKo BUAHBI B TeMax «BekTopsl»,
«Tpuronomerpuyeckre COOTHOLIEHUs», «MeTto koopauHat» u «Teopema [Tudaropay. B 3akmodyenne
conuiéMcs Ha BEIMKOro MareMaTuka u actponoMa HMoranna Kemuepa, utoObl enié pa3s noauepkHyTh U
MeTaIpeIMETHOE, U BOCIIUTATEIbHOE 3HaUCHHE TeoMeTpHH: “['eomeTpust ejiHa U BeyHa, OHa OJIUCTaeT
B boxxpeM nyxe. Hama mpru4acTHOCTE K HEM CITY’)KUT OJHUM U3 OCHOBAaHUH, IO KOTOPBIM YEIOBEK
JI0JKEH OBITh 00pa3oM boxbrm».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yue6HOMY M1aHy B 7—9 Kitaccax u3y4aercst yueOHbIi kypc «['eomeTpus», KOTOpbIit
BKJIIOYAET CIIEYIOIME OCHOBHBIE pa3/ienbl coepkanus: «I'eomerpuueckue GUrypsl 1 uX CBOMCTBaY,
«3MepeHne reOMEeTpUYECKUX BEJIMYMHY, a TAKKe «J[eKapTOBBI KOOPIMHATHI HA IJIOCKOCTH,
«BexTopb», «JIBmwkenus miockoctn» u «IIpeodbpazoBanus nogodus». YueOHbIN Mi1aH
npeaycMaTpuBaeT U3ydeHUe reOMeTpUH Ha 0a30BOM ypOBHE, UCXO/Is U3 HE MeHee 68 yueOHBIX YacoB B
y4eOHOM rofty, BCero 3a Tpu roga o0yueHus — He MeHee 204 yacos.
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COJEPKXAHHUE YYEBHOI'O KYPCA (ITO T'OAAM OBYYEHMUA)

7 kiaacce

HauanbHble nmoHsTHS reoMeTpun. Touka, mpsimasi, OTpe3oK, Jdy4. Yroia. Bunasl yrinos. Beprukanshbie u
cMexHbIe yriibl. buccekTrpuca yria. Jlomanas,, MHOrOyrojibHUK. [lapanienbHOCTh U
NEePIEeHIUKYIIPHOCTh NpsIMbIX. CuMMeTpuyHble GUTrypbl. OCHOBHBIE CBOMCTBA OCEBON CUMMETPHHU.
[Ipumepsl cummeTpun B OKkpyxatoiieM Mupe. OCHOBHBIE TOCTPOCHHUSI C TIOMOINIBIO HUPKYIIS ¥ IMHEUKH.
Tpeyronbauk. Beicota, Mequana, OMcceKTpuca, MX cBolcTBa. PaBHOOEIPEHHBIN 1 paBHOCTOPOHHUI
TpeyroiapbHuKU. HepaBeHcTBO TpeyronpHuka. CBOWCTBA U MPU3HAKU PAaBHOOCIPEHHOTO TPEYTOJIbLHUKA.
[Tpusnaku paBeHCTBA TPEYroabHUKOB. CBOICTBA U MPU3HAKU NapauIeIbHBIX NpsAMbIX. Cymma yrioB
TpeyrojbHuKa. BHenHue yribl TpeyrojbHuka. [IpssMoyronsHbii TpeyroiabHuK. CBONCTBO MeIHaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K runoTenyse. [Ipu3naku paBeHCTBA MPSIMOYTOJIbHBIX
TpPeyroiabHUKOB. [IpsiMoyronsHbIii TpeyronbHuk ¢ yriaoMm B 30. HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO
TPEYroJbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopemMa 0 00JbIIeM yriie U OOJbIIel CTOPOHE
TpeyroibHuKa. [lepnenaukynsap u HakioHHas. ['eomerpuueckoe mecto Touek. buccekrpuca yrna u
CEepPEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk FreOMETpUUECKre MecTa ToueK. OKpYKHOCTb U KPYT, XOp/ia
U IMaMeTp, UX CBOMCTBA. B3anMHOe pacrnonokeHue OKpyKHOCTH U nipsimoid. KacaTenbHas u cexymas K
OKpy>kHOCTH. OKpPY>KHOCTb, BIIICaHHAas B yroJi. BrimcanHas u onucanHas OKpY>KHOCTH TPEYTrOJbHHUKA.

8 kaace

YerpipéxyronbHuku. [lapamienorpamm, ero npu3Haky U cBOMcTBa. YacTHbIE Ciiydan
napajuieJorpaMMoB (IIPSMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKHU U CBOMCTBA. Tpaneuus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u npu3Haku. IIpsMoyronbHas Tpaneuus. MeTos yABOSHUS
Menuansl. LlenTpansHas cummerpus. Teopema Daneca u Teopema 0 NPONMOPUHOHAIBHBIX OTPE3KaX.
Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LlenTp macc TpeyroabHuka. [lono6ue TpeyroibHUKOB,
koo unment nmoxodus. [IpusHaku mogodus TpeyroabHUKOB. [[puMeHenne mogoous npyu pereHuu
npakTu4eckux 3a1ad. CBoiicTBa miomaaei reomerpuueckux ¢puryp. @opmyisl A miomam
TpeyrojbHHUKa, MapajienorpaMmma, pomoa u Tpanenuu. OTHOIIEHKE TUIoIIaied ToJ0OHbIX (QUryp.
Brruucnenue nioniaaeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KieT4yaToil 6ymare. Teopema
[Mudaropa. Ilpumenenue treopemsl [Indaropa npu pemieHnn npakTuueckux 3aaad. CuHyc, KOCUHYC,
TAQHI'€HC OCTPOTO yIila MPSMOYTOJBbHOTO TPEYrojJbHUKAa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkiuu yriaos B 30, 45 u 60. BniucanHubsle 1 LIEHTpaJIbHbIE YTJIbl, YTOJI MEXIY
KacaTeJIbHON U XOPJOH. YTJIbl MEXIY XOpJaMH U CEKyIIMMHU. BrincanHble u onvcaHHbIe
YeThIPEXYTOJIbHUKU. B3auMHoe pacnosoxkenue n1Byx okpyxxHoctei. Kacanue okpyxuocteit. O0mue
KacaTeJbHbIE K AIBYM OKPYKHOCTSIM.

9 k1ace

Cunyc, kocunyc, Tanresc yrios oT 0 10 180. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DPOPMYJIBI
npuBeseHus. Perenne TpeyroibHUKOB. Teopema KOCUHYCOB U TeopeMa CUHYCOB. Pemenue
MPAKTUYECKHX 3aJau C UCIOIb30BaHMEM TEOPEMbI KOCUHYCOB U TeopeMbl cuHycoB. [Ipeobpa3oBanue
noao6us. [TonoOue cooTBETCTBEHHBIX 3JIeMEHTOB. TeopeMa 0 IpOU3BEIEHUHU OTPE3KOB XOP/I, TEOPEMbI
0 NMPOU3BEACHUN OTPE3KOB CEKYIINX, TEOPEMa O KBajpaTe KacaTeslbHOH. BekTop, niauHa (MoayIb)
BEKTOPA, COHAIIPABJIIEHHBIE BEKTOPBI, IPOTUBOIOIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€pallMM HaJ BeKTopaMu. Pa3noxeHune BeKTopa 1o AByM
HEKOJIIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CkansipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHNE
JUISL HAXOKICHMSI UTHH U YTJIOB. JleKapTOBBI KOOPAMHATHI Ha MJIOCKOCTU. Y paBHEHUS IPSIMON 1
OKPYXKHOCTH B KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEH U NPSIMBIX. MeTO KOOPAMHAT U €T0
npuMeHenue. [IpaBuibHbIe MHOTOYTOJIbHUKH. JJTMHA OKPYKHOCTH. ['pajycHas u paguaHHas Mepa yria,
BBIUNCJIEHHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekropa, cermeHTa. [[BukeHus! III0CKOCTU U
BHYTPEHHUE CUMMETpUH (pUryp (3s1emeHTapHsle npeacrasiaeHus). [lapamnensusiii nepenoc. [ToBopor.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS PABOYEN
IMPOT'PAMMBI KYPCA (I10 'OJIAM OBYYEHU)
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OcBoenue yueOHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl JOJKHO
O6CCHC‘II/IBaTI: JOCTUIKCHUC CIICAYIOIIHNX IMPECAMCTHBIX O6pa30BaTeJH>HBIX PC3YJIbTATOB:

7 kiacce

e Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEAEIATh UX B3aUMHOE PacIlOIOKEHHE,
n300pakaTb FreOMETpUYECKUEe (PUTypBl; BBINOJIHATH YEPTEXKHU IO YCIOBUIO 3afaun. V3mMepsTh
JIMHEHHBIE U YIVIOBBIC BEIUYMHBL. Pemars 3a1a4uu Ha BBIYMCICHUE JUIMH OTPE3KOB U BEIIMYHH
YTJIOB.

e Jlenatb rpyOyr0 OIICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B pEasIbHOM KHU3HH,
pa3sMepoB MPHUPOTHBIX 0OBEKTOB. PazimnuaTs pasMepsl ’TUX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

e CTpOUTh YEPTEKHU K TEOMETPUYECKUM 3a7a4aM.

e Jlonb30BaThCs NPU3HAKAMH PAaBEHCTBA TPEYTOJbHUKOB, UCIIOIb30BaTh IPU3HAKHU U CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

e [IpoBOIUTE JOrMYECKHE PACCYKIEHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.
ITonb30BaTbCs NpU3HAKAMU PAaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NPSAMOYIOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUH I€OMETPUUECKUX
3a/1a4.

e OnpenensaTh NapauIeIbHOCTb MPSIMBIX C IIOMOLIBIO YTJIOB, KOTOPbIe 00pa3yeT ¢ HUMH CEKyILasl.
OnpenensaTs NapajiebHOCTb MPSMBIX € IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU
IIPSIMOM 10 TOYEK JAPYroM IpsiMOil.

e Pemare 3a1aun Ha Ki1eT4aToi Oymare.

e [IpoBOaUTH BBIUUCIIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIC 3HAUEHMSI YIJIOB B
F€OMETPUYECKHX 3a/1a4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, 00pPa30BaHHBIX MPH [IEPECEUEHUH JIBYX MapalIeIbHbIX
IPSAMBIX CEKyIIel. PemaTe npakTnyeckue 3aa4y Ha HaX0KJICHUE YIJIOB.

e Braners noHATHEM T'€OMETPUUYECKOTO MECTA TOUEK. Y METh ONPEAETATh OMCCEKTPUCY yria U
CEPEIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

e  @QOopMyJIHPOBATH ONPENEICHUS OKPYKHOCTU U KPyTra, XOpAbl U JUaMeTpa OKPYKHOCTH,
IIOJIB30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA MPH PEIICHUH 3a1a4.

e Braaers NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LICHTP.
[Tonp3oBaTbest pakTaMH O TOM, YTO OMCCEKTPHCHI YTII0B TPEYToJbHUKA IIEPECEKAIOTCS B OAHOM
TOYKE, M O TOM, YTO CEPEINHHBIE IEPIEHANKYJIIAPBI K CTOPOHAM TPEYTrOJbHHUKA NIEPECEKAIOTCS B
OJIHOM TOYKE.

e BraaeTs NOHATHEM KacaTeIbHOM K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KAacaTeJIbHON U pajnyca, IPOBEIEHHOIO K TOYKE KACAHMUS.

e [losb30BaThCA NPOCTEUILIMMH I€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh UX IIPAKTUYECKUN
CMBICIL.

e [IpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IIOMOIIBIO LIMPKYJIISA U JTUHEHKH.

8 kiace

e Pacro3HaBaTb OCHOBHBIE BU/IbI YUETBIPEXYTOJIbHUKOB, UX JJIEMEHTHI, II0JIb30BATHCS UX
CBOMCTBAMH IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.

e [IpumeHsTH CBOMCTBA TOUKH MEPECEUEHHS MEIMaH TPEYToIbHHUKA (LIEHTpa Macc) B pElIeHUH
3aj1ad.

e Braners NOHATUEM CPEIHEN JTUHUU TPEYTOJIbHUKA U TPAIICLIUH, IPUMEHATh UX CBOMCTBA IIPU
pelieHnu reoMeTprudeckux 3anad. IlonszoBarscs Teopemoit daneca u TeopeMont o
IIPONOPLUMOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl pEIICHUS TPAKTUYECKUX 3a/1a4.

e [IpumeHsATH NpU3HAKH [TOIO0US TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1a4.
[Tonw3oBatbest Teopemoii [Tudaropa 1i1st pereHust reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
CrpouTh MaTEMaTHYECKYIO MOJIEb B IPAKTUYECKUX 3a/la4aX, CAMOCTOSTENIBHO JIE1aTh YEPTEXK U
HAaXOJUTb COOTBETCTBYIOLIUE JJINHBI.
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Bragets moHATHSAMH CHHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yTJIA MPSIMOYT OJIEHOTO
TpeyronbHuKa. [1071p30BaThCsl 3TUMH TOHATUSAMHE IS PEIICHNS TPAKTHYECKUX 3a71ad.
Boraucnars (pa3nuyHbIME cIIOCOOaMM) MJIOMIAIh TPEYTOIBHUKA U IUIOMIAId MHOTOYT OJIbHBIX
¢buryp (mons3ysch, rie HeoOX0IUMO, KABKYIATOPOM). [IpuMeHsTh moTydeHHbIE YMEHUS B
NPaKTHYECKHX 3aadax.

Brnaners mOHATHSMU BOUCAHHOTO U IIEHTPAJIBHOTO YIJIa, UCIOIb30BATH TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexay XOpAaMu (CeKyIIMMH) U yTiie MeXAY KacaTelabHON U XOPI0H MpH pelIeHUH
reOMETPUYECKUX 33/1a4.

BrnaneTs moHATHEM ONMMCAHHOTO YETHIPEXYTOJILHUKA, IPUMEHATH CBOWCTBA OMMCAHHOTO
4eTHIPEXYTOIbHUKA NP PEILICHUH 33/1a4.

[IpuMeHsATH MoTy4eHHbIe 3HaHUS Ha IPAKTUKE — CTPOUTH MaTeMaTH4eCKUe MOJIEIH IS 3a/1a4
peanbHON )KU3HU U IIPOBOJIUTH COOTBETCTBYIOILINE BBIYHUCIICHHS C IPUMEHEHUEM MOJI00US 1
TPUTOHOMETPUH (TIOJIB3YSCh, I/Ie HEOOXOIMMO, KAIBKYISITOPOM).

9 kJacc

3HaTh TPUTOHOMETPHUUECKHE (HYHKIIUU OCTPHIX YTIIOB, HAXOIUTH C UX MOMOIIBIO Pa3INYHbIC
AJIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHHUKA («PEIICHHE MPSIMOYTOJIBHBIX TPEYTOILHUKOBY).
HaxoauTh (¢ noMOLIbIO KaIbKYJIATOPA) JUIMHBL U YIJIBI 111 HETAOIMYHBIX 3HAaYCHUH.
[Tonb3oBatbest hopMysTaMu IPUBEACHUS M1 OCHOBHBIM TPUTOHOMETPHUYECKAM TOXKIECTBOM JIJISI
HaXOXICHUA COOTHOHIGHI/Iﬁ Menq[y TpI/IFOHOMeTpI/I‘-ICCKI/IMI/I BCIIMYUHAMMU.

M cnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB ISl HAXOXKJICHHSI PA3JIMYHBIX JIEMEHTOB
TPEYroJibHUKA («PEIICHUE TPEYTOJIbHUKOBY), TPUMEHSTh HX MPH PEIICHUN ICOMETPHUICCKUX
3a7ad4.

Bnaners moHsATHSAME peoOpa3oBaHus OO0, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. I[Tosb30BaThCs CBOMCTBaMU MOAOOHS TPOU3BOJILHBIX (PUTYDP, YMETh BBIYHCIISTH JUIMHBI U
HaXOJUTb YIJIbl y MTOAOOHBIX GuUryp. IlpuMeHaTs cBoiicTBa mog00us B MPAKTUUECKUX 3aa4ax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIIEM MHUPE.

[Tob30BaThCS TEOpEMaMU O TIPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB
CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPaMH, TOHUMATh UX T€OMETPUUECKHUM U (PU3UUECKUN CMBICH, TPUMEHSITH UX
B PEILICHUU T€OMETPUUECKUX U HU3NUYECKUX 3a1a4. [[puMeHsTh CKaIsipHOE MPOU3BEACHNE
BGKTOpOB IJIA HAXOXIACHUA IJIUNH U er'IOB.

[Tonb30BaThCs METOIOM KOOPJIMHAT Ha MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN T€OMETPHUECKUX
U TIPAKTUYECKUX 3a/1a4.

BJ'IaI[eTI) IIOHATUAMU HpaBI/IJ'II)HOFO MHOFOYFOJ'II)HI/IKa, JJINHBI OKPY)KHOCTI/I, JJIMHBI JyT'"
OKPYXKHOCTH M paJiaHHON MepHhI yIiia, YMETh BBIYUCIATH MJIOMIA/Ib KPyra U €ro yacteil.
IIpuMeHATh MOTyYeHHbIE YMEHHS B IPAKTUYECKHX 3a1adax.

HaxomuTh ocu (Wu IEHTPBI) CAMMETPUU QUTYD, TPUMEHSTH JTBUKECHHS IIJIOCKOCTU B
MPOCTEHININX CITydasx.

[TpuMeHsITh MOTy4YeHHbIE 3HAHHS HA TPAKTUKE — CTPOUTH MaTeMaTHYeCKUEe MOACIN AJIs 3314
peabHO KU3HH U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHHS C TPUMEHEHUEM TT0100Us 1

TPUTOHOMETPUUYECKUX (DYHKUHUH (TTOJIB3YSCh, I'/Ie HEOOXOIUMO, KAJIbKYJIITOPOM)



TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «'EOMETPUS», 7 KJIACC

Ha3Banue pa3nena (Tembl)
(4HCJ10 YaCcoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

1 [Tpocreiimme reomerpuueckue | [Ipocreifmue reomerpuueckue 0ObEKTH: TOUKH, | POPMYJIHPOBATH OCHOBHBIC MOHATHS U ONPEIACTICHHS.
(burypsl U UX CBOICTBA. MPSIMBIE, JIY4YU U YTJIbl, MHOTOYT'OJIbHUK, Pacno3HaBaTh U3ydeHHbIEC TeOMETPUYECKUE PUTYPBI,
N3mepenue reomeTpuueckux | joMaHasi. CMEXHbIE U BEPTUKAJIbHBIE YTJIbI. OIPEEIIATh X B3aUMHOE PACIIOJIOKEHNE, BHINOJIHATH
BenuuuH (14 ) Pabota ¢ npocteitmmmu yeptexxamu. Mamepenue | yeptéx mo yciaoButo 3aaaun. [IpoBoauTh npocreiiime
JIMHENHBIX U YIJIOBBIX BEJIMYMH, BBIYUCICHUE IIOCTPOEHHUS C IOMOIIbIO IUPKYIIS U TUHENKU. U3mMepsaTh
OTpe3KoB U yrioB. [lepumerp u mnomaab GuUryp, | TMHEWHbIE U YIIOBBIE BEJIMYUHBI TEOMETPUUECKUX U
COCTaBJICHHBIX U3 MPSIMOYT'OJbHUKOB NPaKTUYECKUX 00beKTOB. OnpenesiTh«Ha I71a3)» pa3Mepsl
peallbHbIX 00BEKTOB, MPOBOAUTH IPYOYIO OIICHKY UX
pa3MepoB. Pemarh 3a1aun Ha BRIYUCIIEHNE AJIMH OTPE3KOB
Y BEJIMYMH yrioB. Pemars 3a1aun Ha B3aUMHOE
pacrionokeHue reomerpuaeckux ¢uryp. lIpoBoaurts
KJIACCU(UKALIUIO YTIIOB, BLIYHCIATH JTUHEWHBIE U YTIIOBBIE
BEJIMYMHBI, IPOBOAUTH HEOOXOAUMBIE JOKA3aTEIbHbIC
paccyxJIeHHs. 3HAKOMMTBCH C UCTOPUEHN Pa3BUTHUSA
reOMETPUHN
2 | TpeyronapHukH (22 1) ITonsiTHE O paBHBIX TPEYTOJIbHUKAX U Pacno3zHaBaTth napsl paBHbIX TPEYTOJbHUKOB HA TOTOBBIX

MIEPBUYHBIE NPEJCTABICHUS O PABHBIX
(KOHTpy’HTHBIX) purypax. Tpu npusHaka
paBEHCTBA TPEYrobHUKOB. [Ipu3Haku
PaBEHCTBA NPAMOYTOJIbHBIX TPEYTOJIBHUKOB.
CBolicTBO MeIMaHbl MPSMOYTOJIBHOTO
TpeyrojipHuKa. PaBHOOE)peHHBIE U
PAaBHOCTOPOHHHUE TPEYroJbHUKU. [Ipr3Haku u
CBOICTBa paBHOOEIPEHHOTO

TpeyrosbHuKa. [IpoTuB OoMbIIeH CTOPOHBI
TPEYroJbHUKA JISKUT OONBIIUNA Yro.
[Ipocrelinine HEpaBEHCTBA B TEOMETPHUH.
HepasenctBo Tpeyronbauka. HepaBeHcTBO
nomaHoM. [IpsMOYToNbHBIN TPEYTOJIBHUK C
yraoMm B 30. ITepBsle noHsATHS O
JIOKa3aTeNIbCTBaX B TEOMETPUH

yepTexkax (C ykazaHueM MpHU3HaKoB). BLIBOAMTS ciie/ICTBUS
(paBEHCTB COOTBETCTBYIOIINX 3IEMEHTOB) U3 PAaBEHCTB
TPEYroJabHUKOB. POpMYIHPOBATH ONpEACICHUS:
OCTPOYTOJIBHOTO, TYIIOYT'OJIBHOT O, IIPSIMOYTOJIBHOTO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPUCHI, BBICOTHI, MEIMAHBI TPEYTOJIbHHKA,
CEpEeIMHHOTO MEPIEHANKYIISIpa OTpe3Ka; nepumeTpa
TpeyrojabHuka. @opMyJIMpoOBaTh CBOMCTBA U MPU3HAKU
paBHOOEPEHHOTO TpeyroibHUKa. CTPOMTH YEPTEXKH,
pelaTh 3a1a4y ¢ IOMOIIBIO HAXO0KIEHUS PaBHBIX
TpeyrojabHUKOB. IIpuMMeHsITh MpU3HAKK paBEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B

3amavyax. Mcenosb3oBaTh 1UGPOBLIE PECYPCHI IS
UCCIIEIOBAaHMsI CBOMCTB U3ydaeMbIX (GUryp. SHAKOMHUTBCSH
C UCTOPHEN Pa3BUTHUS TEOMETPUU
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[TapannensHble PsIMBIC, CyMMa
YTJIOB TpeyroyibHuKa (14 )

[TapannenpHble IpsIMbIE, UX CBOMCTBA, [IAThII
noctynat EBkinaa. Hakpect nexainue,
COOTBETCTBEHHbBIE U OJJHOCTOPOHHUE YIJIbI
(oOpa3oBaHHBIE TIPH MTEPECCUCHUN
napajuleJIbHBIX OPSIMbIX cekyiet). [Ipusnax
MapajyIeIbHOCTH NPSIMBIX Y€pEe3 PAaBEHCTBO
PAcCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOM
npsmoii. CymMa yriioB TpeyrojibHUKa U
MHOTOyTOJIbHUKA. BHEIIHUE yIIibl TPEYroJbHUKA

®opMyIMPOBATH ITOHATUE NAPAIIICIBHBIX IIPSIMBIX,
HaXOJUTb NTpaKTU4ecKkue npumepsl. M3ydarTs cBoiicTBa
YIJI0B, 00pa30BaHHBIX NP MEPECEUCHUN apaIeIbHBIX
MPSAMBIX CEKYILIEH.

IIpoBoauTh 10Ka3aTeNIbCTBA MAPAJUIEIBHOCTH JBYX
HPSMBIX C IOMOIIBIO YIJIOB, 00pa30BaHHbIX U
[IEPECCUCHUH ITUX IIPSAMBIX TPEThEN NPSIMON. BhIYHCAATH
CyMMY YIJIOB TPEYTOJIbHMKA U MHOroyrosibHuka. Haxoaqurb
YKCJIOBbIE U OYKBEHHBIE 3HAUEHHUS YIJIOB B FEOMETPUUECKHUX
3aJ]a4ax C UCIIOJIb30BAaHUEM TEOPEM O CYMME YIJIOB
TPEYrojbHUKA U MHOTOYTOJIbHUKA. 3HAKOMHUTBCS C
VCTOPHUEHN pa3BUTHsI FEOMETPUH

4 | OKpyXHOCTb U KPYT. OKpy’KHOCTb, XOpAbl U TUAMETPbI, UX CBOMCTBA. | POPMYJIMPOBATH OINPENEICHUS: OKPYKHOCTHU, XOP/IbI,
I'eomeTprueckue nocTpoeHus KacarenbHast K OKpyKHOCTH. OKpPY>KHOCTb, JaMeTpa U KacaTelIbHOM K OKpykHOCTH. M3ydaTh nx
(14 4) BrrcanHas B yroi. Ilonstue o I'MT, CBOMCTBA, IIPU3HAKH, CTPOUTH uepTexu. UcciienoBarnb, B
IIPUMEHEHHUE B 3aJa4ax. buccekrpuca u TOM YHCJI€ UCIIOJB3Ys HUPPOBBIE PECYPCHI: OKPYKHOCTD,
CEpEeIUHHBIN NEPIEHIUKYIIAP KaK BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH, BIIMCAHHOH B YIOJ;
reOMEeTpUYECKUE MeCTa ToUeK. OKpYKHOCTb, PaBEHCTBO OTPE3KOB KacaTeJabHbIX. MCmoIb30BaTh METO
ONMCaHHAas OKOJIO TpeyroyibHUKa. Brimcannas B | 'MT ns qokasarenscTsa TeOpeM O EPECEUEHUN
TPEYroJbHUK OKpYKHOCTh. [IpocTeiiine 3ajaun | GUCCEKTPUC YIIIOB TPEYTOJIBHUKA U CepPeIMHHBIX
Ha MOCTPOEHUE NEPIEeHIUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA C TOMOLIBIO
I'MT. OBjageBaTh IOHATHSIMU BIUCAHHON M OIIMCAHHOU
OKPYXHOCTEH TPEyrojbHUKA, HAXOAUTH LIEHTPHI 3TUX
OKpyXxHOcTel. PemaTh OCHOBHBIE 3a/1a4 HA IOCTPOCHHUE:
yria, paBHOTO JaHHOMY; CEPEIMHHOTO NMEPIEHANKYIISpa
JTAHHOTO OTpe3Ka; MPAMOH, IPOXOAAILEHN Yepe3 NTaHHYIO
TOUYKY U NEePIEHANKYIIPHON JAaHHOHN NPSMOI; OUCCEKTPHUCHI
JTAHHOTO yTJja; TPEYTrOJbHUKOB 10 Pa3IN4YHbIM
arieMeHTaM. 3HAKOMUTBCS C UCTOPHEN pa3BUTUSA
reOMETPUHN
5 | IloBropenue, o6o0mIeHNE [ToBTOpeHue u 006001IeHHE OCHOBHBIX MOHATUH | PemaTh 3a1aun Ha MOBTOpEHUE, MIUTFOCTPUPYIOLIUE CBSI3U

3HaHui (4 9)

1 MCTOOOB KypcCa 7 knacca

MCKAY pa3JIMIYHBIMU 9YaCTSIMHU Kypca
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TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «'EOMETPUS», 8 KIACC

Ha3Banue pa3nena (Tembl)
(4HCJ10 YacoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

1 | YerbipéxyroapHuku (12 u) [Tapajurenorpamm, €ro Npu3HAKU U CBOMCTBA. N300paxaTh 1 HAXOAUTH Ha YEpTEkKAX
YacTHble cydyan napauieJorpaMMoB YEeTBIPEXYTOJIbHUKU Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
(IpsAMOYTOJIbHUK, POMO, KBa/IpaT), UX Npu3Haku | PopMyJMpoBaTh ONPECIICHUS: TapajuleorpaMmma,
u cBoiicTBa. Tpamnenus. PaBHoOokas u MpsIMOYTOJIbHHUKA, poMOa, KBajpaTa, TpaneiuH,
MPSIMOYTOJIBHAS TPANCIHU. Y ABOCHUE MEIUAHbI. | PABHOOOKOM Tparenuu, MpsMOyroJbHOMI
LlenTpanbHas cCMUMMETpUS Tpaneuuu./l0Ka3pIBaTh U HCHOJb30BATH IIPU PEIICHUN
3a/1a4 IPU3HAKU ¥ CBOMCTBA: IapajlIesIorpaMma,
MpsIMOYTOJIbHHKA, poM0a, KBajpaTa, TpaneiuH,
paBHOOOKO Tpanenuu, NpsIMOYroJIbHOM TpaneruHu.
IIpuMeHATH METO/ yIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Hcnoab3oBaTh HUGPOBBIE PECYPCHI TSI HCCIICA0BAHUS
CBOICTB M3y4aeMbIX GUTyp. SHAKOMHUTBCS C HCTOpUEH
pa3BUTHUS T€OMETPUN
2 | Teopema @aneca u Teopema o Teopema Paneca u Teopema o IIpoBoaAMTH NOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JTUHEUKU

MIPOIOPLIMOHANIBHBIX OTPE3KaX,
10/100HBIE TPEYTONbHUKH (15 )

IPOMOPLUOHANIBHBIX 0Tpe3Kax. CpenHsis TUHUS
TpeyroiabHuka. Tpanenus, e€ cpeHss JTUHUS.
[IponopuroHanbHbIE OTPE3KH, TIOCTPOCHHE
4eTBEPTOrO NMPONOPLMOHAIBHOIO OTPE3Ka.
CBolicTBa IEHTpa MacC B TPEYTOJbHUKE.
[TonoGHbIe TpeyronbHuKU. TpH npu3Haka
1no106ust TpeyroiabHUKOB. [IpakTuyeckoe
IIPUMEHEHNE

¢ UCNoab30BaHue TeopeMbl daneca U TeOpeMBI O
IIPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLUMOHAIBHBIN OTpe30K. IIpoBOAUTH 1OKA3aTEIBCTBO
TOT'0, 4YTO MEJUaHbI TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU
TOYKE, U HAXOJAUTh CBA3b C LICHTPOM Macc, HAXOAUTh
OTHOLLEHHE, B KOTOPOM MEJIUaHBI AEIATCA TOYKON UX
nepeceueHus. HaxoauThb no100HbIE TPEYTOIBHUKN Ha
TOTOBBIX YEPTEXKAX C YKa3aHUEM COOTBETCTBYIOIINX
pHU3HAKoB noo0us. Pemarts 3a1auu Ha 1oA00HbBIE
TPEYTOJIbHUKHU € ITIOMOILBIO CAMOCTOSATEIBHOIO ITOCTPOEHUS
YePTEKEHW U HaXOXKICHUSI TOJOOHBIX

TpeyroyibHUKOB. IIpoBOAMTH OKa3aTeNIbCTBA C
MCIIOJIb30BaHNEM NPU3HAKOB 1oA00us. Jloka3biBaTh Tpu
IpU3HAKa 0100 TpeyroybHUKOB. [IpuMeHATH
IMMOJIYYCHHBIC 3HAHUSA TP PCIICHUNU I'COMECTPUUCCKHUX U
IIPAKTUYECKHX 3a7a4. 3HAKOMHMTBCS C UICTOPUEN
Pa3BUTHUA TCOMCTPHUU
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3 | Ilnomans. Haxoxnenue [Tousitue 06 oOmieii Teopun mwiomaau. opmynsl | OBaageBaTh NEPBUYHBIME MIPEICTABICHUSIMUA 00 001Iei
IJIOLIAIEH TPEYTOJIbHUKOB U JUIA TUIOINAAM TPEYroJbHHKA, apauieslorpaMMa. | TEOpUH IUIOaau (Mepsl), (popMyIMpoBaTh CBOMCTBA
MHOTOYTOJIBHBIX (PUTYD. OTHolIeHuE I0IMAEH TPEYTOJIbHUKOB C IUIOLIA/IU, BBISICHSTH UX HAIJISIIHBIN CMbIC]. BBIBOIUTH
[Tnomaau noxoOHeIX Guryp (14 | oOmmM OCHOBaHUEM WM OOIIEH BBICOTOM. (dbopMyIIbl IIIOLIAIM NapajliesorpaMma, TpeyrojibHUKa,

q) Beruucnenue miomazei ciokHeIX GUryp uepe3 | Tpaneuuu u3 GopMyIibl IUIOMAIHN MPSIMOYTOJIbHUKA
pa3OueHue Ha yacTH U goctpoenue. [lnomanu (xBazpara). BeiBoguTh (hOpMYyIIbI IIIOMAAN BBITYKIIOTO
¢uryp Ha kneryatoit Oymare. [Tnomanu YEeTBIPEXYTOJIBHUKA YePe3 AUArOHaAIU U YTOJ1 MEXIY HUMU.
no00HbIX (uryp. Beruucnenue miomanei. Haxoauthb miomanu ¢uryp, n300paxEHHbIX Ha KIETYaTOM
3a1a4uu ¢ IPaKTUUYECKUM COAEPIKAHUEM. Oymare, HCI0JIb30BaTh Pa30UEHUE HA YAaCTH U JIOCTPOCHHE.
Pemenue 3a1a4 ¢ moMoLip0 METOA Pa30uparh npuMepsl NCIIOJIb30BaHUS BCIIOMOIaTEIbHON
BCIIOMOTaTeJIbHOM MJI01aan IUIOLIA/IM JUI PellieHusl reoMeTpuyeckux 3a1a4d. Haxoaurn

IUIOINAAM OIOOHBIX (pUryp. BeIYucasITh MII0Iaau
Pa3IMYHBIX MHOTOYTOJBHBIX (puryp. Pemars 3amaun Ha
IUIONIA/Ib C IPAKTUYECKUM COJEPIKAHUEM
4 | Teopema [Mudaropa u Havaiia Teopema [Tudaropa, e€ 10ka3aTEILCTBO U Joxka3zpiBaTh Teopemy [Iudaropa, ncnosib30BaTh € B
tpuronomerpuu (10 u) npumMeHenue. O6parHas Teopema [Tudaropa. IIPAKTUYECKUX BBIUUCICHUAX. POPMYJIHPOBATH
Onpeznenenne TPUTOHOMETPUIECKUX (PYHKITHIA OTIpENIeIICHUs] TPUTOHOMETPUIECKUX (PYHKIHI OCTPOTrO
OCTpOroO yria, TPUTOHOMETPUYECKHE yria, IpOBepsATh UX KOPPEKTHOCTh. BoIBOAUTH
COOTHOILIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE. | TPUTOHOMETPUYECKHE COOTHOUICHHS B IPSMOYTOJIbHOM
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpeyroiabHuke. McciienoBaTh COOTHOIIEHUS MEXY
CooTHOIIEHHS MEX/1y CTOPOHAMU B CTOPOHAMH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C YTIaMH B
PSMOYTOJIHBIX TPEYrojbHUKAxX ¢ yriaMmu B 45° | 45° u 45°; 30° u 60°. Ucnoab3oBaTh (GOpMYIIBI
n 45°; 30° u 60° IIPUBEJICHUS 1 OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO
JUTSl HAXOKJEHHSI COOTHOIIEHUH MEXIy
TPUTOHOMETPUUECKUMH (DYHKLIUSAMHU Pa3IMUHbIX OCTPBIX
yrioB. IIpuMeHsITh NOTy4YEeHHbIE 3HAaHUSA U YMEHUS TIpU
pEIIeHNN TPAKTUYECKUX 33/1a4. SHAKOMHUTBLCSH C UCTOpUEH
pa3BUTHS FEOMETPUH
5 | Yruibl B OKpyXHOCTH. Brincannbie 1 eHTpasIbHbIE YIIIbI, YTOJI MeXAy | POpMyJIMpOBaTh OCHOBHBIE OIPE/IETICHMS, CBSI3aHHBIE C

BrnincanHble 1 onMicaHHbIE
YETBIPEX YT OJIBHUKU.
KacarenbHble K OKpY>KHOCTH.
Kacanue oxpyxnocreit (13 )

KacaTeJIbHOU U XOPAOU. YTIIBI MEXAY XOpAaMu U
CeKyluMu. BrincanHusle 1 OMCaHHBIE
YEeTBIPEXYTOJIBHUKY, UX IIPU3HAKU U CBOMCTBA.
IIpuMeHeHne 3TUX CBOMCTB IIPH PELIEHUN
reOMETPUYECKHX 3a1a4. B3aumuoe

yriiaMu B Kpyre (BIMCaHHBIN YToJl, IEHTPaIbHBINA YTro).
HaxoauTth BnvcaHHbIE YIJIbI, OMUPAONIMECS HA OAHY AYTY,
BBIYHCJISITH YIJIbl C TOMOULIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbl O BIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O IIEHTpaJIbHOM yruie. McciienoBaThb, B TOM 4ncie
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pacnoJioKeHue AByX OKpykHocTel. Kacanue
OKPYKHOCTEU

C TIOMOUIBIO U(POBBIX PECYPCOB, BIMCAHHBIE U
OIMCAHHBIC YETBIPEX YT OIBHUKY, BBIBOAUTH UX CBOMCTBA U
npu3Haku. Mcnob30BaTB3TH CBOMCTBA U IIPU3HAKU IIPU
pELICHNN 3aa4

6 | [loBropenue, o6o0IIEHUE [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B Pemarhb 3aaun Ha NOBTOPEHNE, WIITKOCTPUPYIOLNE CBSA3H
3HaHUH (4 9) KypcoB 7 1 8 KjaccoB, 00001eHne 3HAaHU I MEXK]1y Pa3JIMYHBIMU YaCTSIMU Kypca
TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «'EOMETPHUS», 9 KIIACC
Ha3zBanmue pa3nesa (Tembl) OcHoOBHOeE coep:KkaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4A0IIHUXCS
(4mMcyI0 YacoR)
1 Tpuronomerpus. Teopemsl Onpenenenre TPUTOHOMETPUIECKUX (PYHKITHIA ®opMyIMPOBATH ONPEAEICHUS TPUTOHOMETPUIECKUX
KOCHUHYCOB U cuHycoB. Pemenue | yrinos ot 0 1o 180. Kocunyc u cunyc npsimoro u | QyHKIMIA TyNbIX U OPSIMBIX YTI0B. BRIBOAMTH TeopeMy
TPEYroiabHUKOB (16 u) Tynoro yria. Teopema KOCUHYCOB. KOCHUHYCOB M TEOPEMY CUHYCOB (C PaJlnyCcOM OIHUCAHHOMN
(O600mEnHas) TeopeMa CHHYCOB (C painycoM okpyxHocTH). Pemars Tpeyronbauku. Pemars
ONMCAHHOM OKpykHOCTH). Haxoxxienue niamH IIPAKTUYECKHE 3a/1a4H, CBOASIINECS K HAXOXKACHUIO
CTOPOH U BEJIMYUH yTJIOB TPEYTOJIbHUKOB. Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA
®dopmyra mIomaan TpeyrojibHUKA Yepes3 B
CTOPOHBI U yros Mexay Humu. @opmyina
IJIOIIAAN YETBIPEXYTOJIBHUKA YEpe3 €r0
JUarOHaJIA U yroj Mexxay HuMH. [Ipaktnueckoe
IPUMEHEHNE JOKa3aHHBIX TEOPEM
2 | IlpeoGpa3oBanue mogoous. [TonsiTre o mpeoOpa3zoBaHUM MTOAOOUS. OcBauBaTh NMOHIATHE MTPEOOPA30BaHUS MTOI00US.
MeTtpuueckue COOTHOLIEHHUS B CooTBeTCTBEHHBIE 37I€MEHTHI TOJOOHBIX ¢uryp. | McciienoBaTh OTHOLIEHUE TUHEHHBIX 3JIEMEHTOB (QUTYD
okpy>xHocTH (10 1) Teopema o0 Ipou3BeIEHUN OTPE3KOB XOPI, npu npeoOpas3oBanuu nojgoousi. Haxeaurs npumepsl
TeOpeMa O IIPOU3BEAECHUH OTPE3KOB CEKYIIUX, 10/100UsI B OKpYXarolle 1eiCTBUTEIbHOCTH. BpIBOAMTH
TeopeMa O KBajipaTe KacareabHOU. [I[puMeHeHne | MeTpuuecKne COOTHOLIEHUS MEKIY OTpE3KaMH XOpJ,
B pPELLIEHUU T'€OMETPUUECKHX 3a]1a4 CEKYILHX M KacaTeJIbHBIX C UCIIOJIb30BAaHUEM BIIHUCAHHBIX
YIJIOB M MOI00HBIX TPEYrOJIbHUKOB. PemaTh
reoMeTpUYEeCKUe 3aJ]aui U 3a]]a4i U3 PeaIbHOM JKU3HHU C
MCIOJIb30BAHUEM IOI00HBIX TPEYTOJIbHUKOB
3 | Bekropsi (12 u) Ornpenenenne BEKTOPOB, CI0KEHHUE U pa3HOCTh | MemoJIb30BaThBEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,

BCKTOPOB, YMHOKCHHNEC BCKTOpPA HA YHCJIO.

ucc1e10BaTh TeOMETPHUECKU (IepeMeleHre) 1
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PU3HYECKUI U T€OMETPUUECKUI CMBICIT
BEKTOPOB. Pa3noxeHne BeKTopa 1o 1Bym
HEKOJUIMHEApHBIM BeKTOpaM. KoopauHarsl
BeKTOpa. CKaJIpHOE NTPOU3BEACHHUE BEKTOPOB,
€ro IPUMEHEHUE Ul HAXO0XKICHUS IUIUH U
yrioB. Pemenue 3ana4 ¢ NOMOIIBIO BEKTOPOB.
IIpuMeHeHne BEKTOPOB [UIsl peleHus 3a1a4
KMHEMAaTUKHU U MEXaHUKHU

¢busnueckuii (CHiia) CMBICIIBI BEKTOPOB. 3HATH
ONpENIETICHUsI CYMMBI U Pa3HOCTU BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YMCJI0, UCCIIEI0BATh T€OMETPUUECKUM U
(U3UYECKUI CMBICIIBI ATHX oneparuii. Pemars
reOMEeTPUUYECKUE 3a]aul C UCIIOJIb30BAHUEM BEKTOPOB.
PackiaapiBaTh BEKTOp IO IBYM HEKOJUIMHEAPHBIM
BekTopaM. Mcnmonib30BaTh CKasipHOE IIPOU3BEACHNE
BEKTOPOB, BBIBOJAMTb €TI0 OCHOBHBIE

CBOMCTBA. BBIYMCIATBH CyMMY, pa3HOCTb U CKaJISIPHOE
MIPOU3BE/IEHNE BEKTOPOB B KoopauHatax. [lpumeHsATH
CKaJISIPHOE NPOU3BEICHUE JUIsl HAXOKICHUS JIJIUH U YTJIOB

4 | JlekapTOBBI KOOPAMHATHI HA JlexapToBbI KOOPIMHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOM CUCTEMBI KOOPINHAT,
10cKocTH (9 1) VYpaBHeHue npsamMoil. YrioBoi ko3¢ puineHT, JIEKapTOBBIX KOOPAWHAT TOYKH. BHIBOAUTH ypaBHEHHUE
TaHT'€HC yIJla HaKJIOHA, TapaJluleJIbHbIE U IIPSIMON M OKPY>KHOCTH. BBIIeJISITH ONHBIN KBagpaT AJis
NEPIEeHIUKYIIIPHBIE IPsIMblE. Y paBHEHUE HaXO0XJICHUS LIEHTPA U pauyca OKPYKHOCTH 1O €&
OKpyxHOCcTU. Haxo)xieHue KoopAuHaT TOYEK ypaBHEHHIO. PemiaTh 3a1aun Ha HaX0XKJIEHUE TOYEK
[IepeceyeHMsI OKPYKHOCTH U npsimoii.MeToz nepeceyeHusl MPSMbIX U OKPYKHOCTEH C IOMOIIIbIO METOa
KOOpJUHAT IIPH PELICHUN T€OMETPUUYECKUX koopauHat. Mcnmoab30BaTh CBONCTBA YIIIOBOTO
3a1a4. Mcnonp30BaHue MeTO1a KOOPAMHAT B Koa(duLmeHTa NPSAMO PHU peleHnH 3a1ad, IS
MIPAKTUYECKUX 3a7a4ax onpezeNeHus pacnoynoxenus npsamou. IlppmensaTe
KOOpJMHATHI MPU PELLIECHUH T€OMETPUUECKUX U
IIPAKTUYECKMX 3a7ad, JJIs IOCTPOEHUSI MaTEMaTHYECKUX
MoJieJIel peallbHbIX 3a/1a4 («METO KOOPJIUHATY).
ITosb30BaTHCS U1 TOCTPOCHUS U UCCIIEJOBAHUN
1M (pOBBIMU pecypcaMu. 3HAKOMUTbCH C UCTOpUEH
pa3BUTHS FEOMETPUH
5 | IlpaBusibHbIE MHOTOYTOIBHUKHU. | [IpaBUiIbHBIE MHOTOYTOJIBHUKH, BbIYHCICHUE UX | POPMYJIMPOBAThH ONPEIEIEHNE TPABUIBHBIX

JlnvHa OKpY>KHOCTHU U ILJIOIIA/b
Kpyra. Beraucnenue miomaei

(8 1)

3JIEMEHTOB. UHUCIIO T ¥ ITITMHA OKPYXKHOCTH.
JnunHa nyru okpyxHoctu. Pannannas mepa

yria. IInomane Kpyra v €ro 3JICMCHTOB (CCKTOpa

U cerMeHTa). Beruncnenue mnomazaeit puryp,
BKJIFOUAIOIIUX JIEMEHTHI KpyTa

MHOT'OYTOJIbHUKOB, HAXOIUTh UX DJIEMEHTBI.
ITon1b30BaTHCH MOHATHEM JUTMHBI OKPYKHOCTH,
BBEJIEHHBIM C TIOMOIIIBIO MPABUIIbHBIX MHOI'OYTOJIBHUKOB,
ONpPENENATh YUCIO T, JIMHY IyTH U PaAUaHHYIO MEpPY yria.
IIpoBoauTh IEpexo OT paJuaHHON MEPHI yria K
IpalyCHOM U Ha000pOT. OnpeaesiTh IIOMAAL Kpyra.
BbiBoauTh (hopMyIIbl (B rpagyCHON U paluaHHON Mepe)
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JUISL JUTMH TyT, IO CEKTOPOB U CETMEHTOB.
BoruncasTs miomaau Guryp, BKIHOYAIOMINUX JIEMEHThI
OoKpykHOCTH (Kpyra). HaxoauTs riomaay B 3a1auax
peanbHON KU3HU

6 | JBmxenus miockoctu (6 9) ITonsiTHE O NBUIKEHUU IUIOCKOCTH. Pa30uparthb npuMepsl, WUTIOCTPUPYIOLINE TIOHATHS
[TapannenbHplil IEpeHOC, TOBOPOT M CUMMETPHUS. | IBUKEHHUS, LICHTPOB U ocell cuMMeTpun. PopmyImpoBaTh
Ocu u uentpsl cummerpuu. Ilpocreitmne OIpeieNIeHUs apallIe]IbHOrO IIEpeHoca, I0OBOPOTa U
IPUMEHEHHUS B PELICHUH 3a/1a4 0ceBOil cummeTpry. BBIBOANTH UX CBOWCTBA, HAXOAUTh
HenoJBWKHbIE Toukd. HaxoauTh LIeHTpHI U ocu
cuMMeTpuii npocredux guryp. [lpumMeHsaTb
HapauIeJIbHBIA IEPEHOC U CUMMETPHIO IIPU PELLIEHUU
reoMeTpHUECKUX 3ajiau (pa3douparb
npumepsl). Menosb30BaTh 171 HOCTPOEHUS U
UCCIIeIOBaHUN TU(PPOBBIE PECYPChHI
7 | lloBTOpenue, o600mIEHNE, [ToBTOpEHNE OCHOBHBIX MMOHATHI U METOJI0B OnepupoBarhb noHsTUAMHU: (hUrypa, Touka, npsimas, yrodi,

cucTeMaTtu3anus 3HaHui (7 1)

KypcoB 7—9 kiaccoB, 0000111eH1e 1
cucreMarusanus 3Hanui. [Ipocrenmme
reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA.
N3mepenne reoMeTpu4ecKux BEIUYHH.
Tpeyronbauku. Ilapannensusie u
NeprneHIuKyIsapHble npsimble. OKPYKHOCTb U
Kpyr. I'eoMeTpruueckue nocTpoeHus. YIibl B
OKpY’KHOCTH. BrircanHbIe 1 ONMCaHHBIE
OKPY>KHOCTH MHOTOYroibHUKOB.IIpsmas u
OKPY’KHOCTb. UeThIpEXyronbHUKH. Brimcanuele u
OIMCAHHBIC YETBIPEXYTrOIbHUKHU. Teopema
[Tugaropa u Hayana TpuroHomeTpuu. Pemenne
00IIMX TpeyrobHUKOB. [IpaBuiIbHBIE
MHOTOYTroJbHUKU. [IpeoOpa3zoBaHus MIOCKOCTH.
Jsuxenuns. [Togobue. Cummerpus. [Inomanp.
Brraucnenne miomaneii. Iomnaam momo0HbIX
¢uryp. JlexapToBbI KOOPJMHATHI HA MIIOCKOCTH.
BekTopsl Ha TIOCKOCTH

MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 PABHOCTOPOHHUI
TPEYTrOJbHUKH, IPSIMOYTOJIbHBINA TPEYTOJbHUK, MEIHAHA,
OucceKkTpuca 1 BBICOTA TPEYTOJIbHUKA, MTapaLIeIorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAAPAT, TPAMEIHs; OKPY>KHOCTb,
KacaTelbHasi; paBEHCTBO U 1oaooue duryp,
TPEYTrOJbHUKOB; APaJICIbHOCTh U NMEPIICHIUKYIISIPHOCTh
MPSAMBIX, YTOJ MEXIAY IPAMBIMHA, CAMMETPHUSI OTHOCUTEIIBHO
TOYKH U IPSAMOM; JITTMHA, PACCTOSIHUE, BEJTUYMHA YIIIa,
wiomnaab, nepumerp. Uenosb3oBaTh GOpMYIBL: IEpUMETpa
Y IUTONIA MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXHOCTHU U
TIOIIAIA Kpyra, 00bEéMa MPsIMOYTOJIBHOTO
napasienenurena. OnepupoBaTb MOHATHSIMU:
MPSAMOYTOJIbHAsL CUCTEMA KOOPAUHAT, BEKTOP;
HCIOJIb30BATH TU MOHATHS JJISI PEICTABICHHUS TaHHBIX U
pellIeHus 3a/1a4, B TOM YUCIIE U3 IPYTUX Y4EOHBIX
npeaMeToB. PemaThb 3a1a4un Ha TOBTOPEHUE OCHOBHBIX
MOHATUH, WUTFOCTPALIAIO CBA3EU MEXKAY Pa3IMYHbIMU
4acTaMu Kypca. BelOupars MeTo1 7151 penieHus 3a1a4u.
Pemarh 3a1aun U3 NOBCEIHEBHOM KU3HU
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTHKA».
7-9 KIIACCBbI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM LIM(POBOM MUPE BEPOSTHOCTb U CTATUCTUKA TPUOOPETAIOT BCE OOJIBIIYIO 3HAUUMOCTD,
KaK C TOUKH 3peHHsI IPAKTUYECKUX IPUIIOKEHUH, TaK U UX PO B 00pa30BaHUH, HEOOXO0IUMOM
KaXJI0MY 4esioBeKy. Bo3pacraer uncio npodeccuii, pu OBIaJJeHUN KOTOPHIMU TpeOyeTcs Xoporuiast
0a30Bast MOArOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTHKH, TaKas MOATOTOBKA BayKHA IS
POI0JDKEHU 00pa30BaHus U AJIsl YCHEITHON MpodecCuoHanbHOM Kapbepbl. Kaxiplii 4yemoBek
MOCTOSIHHO MTPUHUMAET PELICHUs Ha OCHOBE MMEIOILINXCS Y HETO JaHHBIX. A Ui 000CHOBAaHHOTO
NPUHATHS PEIICHUS B YCIOBUAX HEJOCTATKa WM M30bITKAa MHPOPMALIUK HEOOXOAUMO B TOM YHCIIE
XOpouIo ChOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIIIIEHHE. IMEHHO T03TOMY OCTPO
BCTaJla HEOOXOUMOCTb C(hOPMUPOBATh y 00yUAIOUIUXCS (PYHKIMOHAIBHYIO TPAMOTHOCTb,
BKJIIOYAIOIIYIO B c€0s B KAUeCTBE HEOThEMIIEMOM COCTABIISIIONIEH YMEHHE BOCIIPUHUMATh U KPUTUYECKH
aHaJIM3UPOBATh HH(OPMALIMIO, IPEJCTABICHHYIO B pa3IMYHbIX (hopMax, IOHUMATh BEPOSTHOCTHBIH
XapaKkTep MHOTUX PEAIBHBIX MIPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOAUTH MPOCTEHIIINE BEPOSITHOCTHBIE
pacuérbl. 3HAKOMCTBO C OCHOBHBIMU IIPUHIMIIAMU cOOpa, aHAIM3a U NPEACTABICHUS IaHHbIX U3
pa3uuHbIX cep KU3HA 00IIeCTBA M TOCYJapCTBA MPUOOIIAET 00yJarOMIMXCsl K 00IIeCTBEHHBIM
uHTepecaM. M3yuenue ocHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHu3aluy nepedopa u nojcuéra
Yucjia BAPUAHTOB, B TOM YKCIIE, B IPUKIAIHBIX 3aa4aX. 3HAKOMCTBO C OCHOBAaMH T€OpPHH I'padoB
co3/1aéT MaTeMaTH4ecKui GyHIaMeHT sl pOpMUPOBaHUS KOMIIETEHLUH B 001acTH MHPOPMATUKHU U
UGPOBBIX TeXHOJIOrui. [ToMrMo 3TOrO, NPU U3YYEHUHU CTATUCTUKU U BEPOSATHOCTH 00OTalatoTCs
NPECTaBICHUs yJallluXxcs O COBPEMEHHOM KapTHHE MHpa U METOax ero ucciieoBaHus, GopMupyercs
MOHMMAHHE POJIM CTATUCTHKHU KaK HCTOYHUKA COLIMAIbHO 3HAYUMOM MH(OPMAaLIUU U 3aKJIa/1bIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIJIEHUSA. B COOTBETCTBUY C JAHHBIMU LIEJISIMH B CTPYKTYpPE IPOTPaMMBbI
yueOHOro Kypca «BeposiITHOCTh ¥ CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIIETICHBI CIIEYIOIINE
coziepKaTeNbHO-MeToAndeckue TMHUM: «lIpeacraBieHne JaHHBIX U ONMCATENIbHAS CTATUCTUKAY;
«BeposaTHocTh»; «QneMeHTsl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadosy. ConepkaHue TMHUU
«[IpencraBnenue JaHHBIX U ONHMCATENbHAS CTATUCTUKA» CIYXKHUT OCHOBOU JJIs1 (JOPMHUPOBAHUS HABBIKOB
paboThl ¢ HHPOpMaLIUEil: OT YTEHUSI U UHTEepIIpeTalui HHPOpMAalLKH, IPEeICTaBIEHHON B TabnIax, Ha
IuarpaMmax u rpadukax 10 c6opa, IpeAcTaBIeHUs U aHAJIN3a JaHHBIX C UCTOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTUK CPETHUX U paccenBaHus. PaboTas ¢ JaHHBIMU, 0Oy4arolLecs yJaTcs
CUUTBIBATh U MHTEPIIPETUPOBATH IAHHBIC, BBIIBUTATh, ApI'YMEHTHUPOBATh U KPUTUKOBATh IPOCTEUIINE
TUIOTE3bl, Pa3MBIIUIATE Hall (PaKTOpaMHU, BbI3bIBAIOIIMMH U3MEHUYUBOCTb, U OLICHUBAThH UX BIIMSHUE HA
paccMaTpuBaeMble BETMYUHBI U ITPOLecChl. IHTYUTUBHOE NPEICTABICHNE O CIIy4aiiHOM N3MEHYUBOCTH,
MCCIIEIOBAHNE 3aKOHOMEPHOCTEN U TEHACHIIMIA CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS U3Y4EHUS
TEOPUH BEPOATHOCTEN. boubIlloe 3HaUeHNE 31€Ch UMEIOT IIPAKTUYECKUE 3a/1aHMs], B YACTHOCTH OIIBITHI
C KJIACCUYECKHMMH BEPOSTHOCTHBIMU MOJeIAMU. [IoHATHE BEPOATHOCTH BBOJUTCA KaK Mepa
npaBoIo100us ciryyaitHoro coobitus. [lpu u3ydenun Kkypca odydaroniecs 3HaKOMSTCS C
IIPOCTEUIIMMH METOJAMU BBIYKMCIIEHHS BEPOATHOCTEN B CIIy4alHBIX DKCIIEPUMEHTAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH HCXOJAMH, BEPOSATHOCTHBIMH 3aKOHAMH, ITO3BOJISIFIOIIIMMU CTABUTh
U pemiath 0oJiee CIIOXKHBIE 331a4. B Kypc BXOAAT HauanbHbIE IPEICTABICHUS O CITy4ailHbIX BEIMYUHAX
1 MX YHMCIIOBBIX XapaKTEPUCTUKAX. Takke B paMKax 3TOr0 Kypca OCYHIECTBIIAECTCA 3HAKOMCTBO
00y4aroIuxcsi ¢ MHOXKECTBAMH U OCHOBHBIMH OIE€palUsIMU HaJl MHOXKECTBAMH, PACCMATPUBAOTCS
IIPUMEPBI IPUMEHEHHUs [T PELEHUs 3a/1a4, @ TAKXKE UCII0JIb30BAaHUs B IPYTUX MAaTEMaTHYECKUX Kypcax
Uy4eOHBIX MpeIMeTax.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 knaccax uzyuaercs Kypc «BeposTHOCTh M CTAaTUCTHKA», B KOTOPBIA BXOAT Pa3/ieibl:
«IIpencraBieHne NaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposATHOCTEY; «QJIEMEHTBI
KoMOMHATOpUKN»; «BBenenue B Teoputo rpados». Ha n3ydenne nanHoro Kypca oTBOIUT | yueOHbIH
4ac B HEJICNIO B TEUEHHUE KAXKI0TO roj1a o0ydeHus, Bcero 102 yaeOHbIX vaca

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUA)

7 Kkiaacce

[IpencraBienue JaHHBIX B BUJIE TAOIUI], TUarpamm, rpaguKoB. 3anoJHEHHE Ta0IUll, YTEeHUE U
MOCTPOCHHE AUArpaMM (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE TpaKOB peaabHBIX
npoueccos. M3Bieyenre nupopmaluu U3 JuarpaMm 1 TabJinll, UCIOJIb30BaHUE U UHTEPIIPETAIIs
naHHbIX. OnucaTenbHast CTATUCTHKA: CpeiHee apuMeTHIecKoe, Meinana, pa3mMax, HanboJpliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YHUCIOBBIX NTaHHBIX. [IpuMeps! ciydaitHoi n3mMeHunBoCTU. CitydaiiHbIi
IKCIIEPUMEHT (OIBIT) U ClTy4yaitHoe coObiTre. BeposTHOCTh M yacToTa. Poib MajgoBeposSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITHI B pupoe U B oOuiecTBe. MoHETa U UTpalibHAs KOCTh B TEOPHH
BepostHOcTe. ['pad, BepmmHa, pedpo. CrereHns BepmuHbl. Yucno pédep u cymMmapHasi CTCTICHb
BepiuuH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u nukisl. [Tytu B rpadax. O6xox rpada (sitnepos
nyth). [IpeacraBienue o0 opueHTHpoBaHHOM Tpade. Pemenne 3agau ¢ momoibio rpados.

8 kaacce

[IpencraBieHne naHHBIX B BUJE TaOIULL, JUarpaMM, rpa@ukoB. MHOKECTBO, 3JIEMEHT MHOXKECTBA,
OJMHOXecTBO. Onepaiy HaJl MHOKECTBaMH: 00beIMHEHHE, ITepeceueHue, fonoiaHenue. CBoiicTBa
orepanuil HaJl MHOKECTBAMU: IIEPEMECTUTENILHOE, COUETATENIBHOE, PACIIPEAECIINTENbHOE, BKIIOYCHMS.
Hcnonb3oBanue rpaduyueckoro npeacTaBieHus MHOKECTB JJIsl ONMCAHUS PEATIbHBIX IIPOLECCOB U
ABJICHUH, NIpU pelIeHNH 3a1a4. Mi3mepenue paccenBanus AaHHBIX. Jlucniepcus U cTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OpOB. JlMarpaMma paccenBanusi. DiIeMEHTapHbIE COOBITHS CIy4aitHOTO
omnbiTa. CitydaiiHble coObITHs. BeposTHOCTH cOOBITHH. ONBITHI ¢ PABHOBO3MOXHBIMH JIEMEHTAPHBIMU
coObITusiMu. CiryyaiiHblii BEIOOD. CBSI3b MEX/1y MAJIOBEPOSATHBIMU U MTPAKTUUECKU JJOCTOBEPHBIMHU
COOBITUSIMM B IIpUpO/IE, o0IIecTBe U Hayke. JlepeBo. CBONCTBA IepeBbEB: €IMHCTBEHHOCTD MTYTH,
CYIIECTBOBaHHE BUCSUEH BEPIIUHBI, CBA3b MEXKIY YMCIIOM BEpLIMH U yuciioM pédep. [IpaBuio
yMHOXKeHUs. Pemenne 3a1a4 ¢ nomousio rpados. [IporuBononoxusie coObTus. JJuarpamMma Jitnepa.
O6benunenue u nepeceueHue coobiTuii. HecoBmectHsie coObITHA. DPOpMyia CIOKEHUS BEPOATHOCTEH.
VYcnoBHast BeposiTHOCTB. [IpaBuinio ymHoxxenusi. HezaBucumbie coobrtust. [lpencraBinenne sxkcnepumMenTa
B BUJIE AepeBa. Perienue 3a1a4 Ha HAX0X/IE€HUE BEPOATHOCTEHN ¢ IOMOIIBIO IEPEBA CIIy4aifHOTO
9KCIIEPUMEHTA, Auarpamm Jiliiepa.

9 kamacce

[IpencraBienue JaHHBIX B BHJIEe TaOIUL, TUarpaMm, rpaikoB, HHTEPIpEeTalus JaHHbIX. YTeHne u
MOCTpOEHHE TaOIMI, IUarpaMm, rpauKkoB Mo peaabHbIM JaHHBIM. [lepecTaHOBKU U pakTOpHal.
Coueranus u yucno couetanuid. TpeyronsHuk [lackans. Pemenue 3axad ¢ HCNOJIb30BAHUEM
KOMOUHATOpUKH. [ 'eomeTpruyeckas BepossTHOCTh. CiryyaifHbIi BEIOOP TOUKH U3 (PUTYpHI HA TUIOCKOCTH,
W3 OTpe3Ka U U3 IyTH OKpYKHOCTH. McnbiTanue. Ycenex u Heynada. Cepusi HCIBITAHUM 1O IEPBOTO
ycnexa. Cepus ucnbiTanuii bepuysmum. BepositHoctu coObITHI B cepun ucnibiTanuii bepaysnu.
CiydaiiHas BEIMYMHA U paclpesiesieHne BEpOsTHOCTEN. MaremaTndeckoe OKUJaHueE U TUCIIEPCHUS.
[IpuMepel MaTeEMaTUYECKOTO OKUIaHUS KaK TEOPETUYECKOT0 CPEIHErO 3HAYCHHSI BEJIMYHHBI.
MaremaTtnueckoe 0)KMIaHUE U TUCIIEPCUS CITyYalHON BETMYHMHBI UHCIIO YCIIEXOB B CEPUM MCIIBITAHUN
Bepuymnnuy. [Tonstue o 3akoHe OonpIux ynces. VizMepenue BepoITHOCTEH ¢ MOMOIIbIO YacToT. Poib
Y 3HAYCHUE 3aKOHA OOJIBIINX YUCEN B IPUPOJIC U OOIIIECTBE.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS PABOYEN
ITPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHUA)
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[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «BepoaTHOCTb U cTaTUCTHKa» B 7—9 Kitaccax

XapaKTEepU3yIOTCA CIEAYIOIMMU YMEHUAMMU:

7 Kjacc

Uwurats nH()OpMALINIO, TIPEJICTABICHHYIO B TAOMUIAX, HA IUAarpaMMax; IPECTaBIIATh JaHHBIC B
BUJIE TaOJIHII, CTPOUTH IUATPaMMBbI (CTOJOMKOBBIC (CTOIOYATHIC) U KPYTOBBIC) IO MACCUBAM
3HAYEHUH.

OnuceIBaTh ¥ UHTEPIIPETUPOBATH PEATHHBIC YHUCIIOBBIC JaHHBIC, TIPECTABJICHHBIC B TA0IHIIAX,
Ha JIuarpaMMax, rpadukax.

Hcrnonb30Bath 151 ONMKMCAHMS TAHHBIX CTATUCTHYECKUE XaPAKTEPUCTUKU: CpEJIHEE
apudmeTnueckoe, MearaHa, HanOOJbIIee U HAMMEHbIIISE 3HAYCHHUS, Pa3Max.

HmeTh npecTaBlieHue O CIIy4aifHONH N3MEHYHBOCTH Ha MPUMEpax IeH, (PU3MYECKUX BEIUYHH,
AHTPOIIOMETPUYECCKUX JAHHBIX; UMETh MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 kiacce

W3Biiekath 1 IpeoOpa3oBEIBaTh HHPOPMAIIHIO, PESJACTABICHHYIO B BHJIC TAOIUIL, THarpamm,
rpaduKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJHII, TUarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C IOMOUIBIO CTATUCTUYECKUX MTOKA3aTeNeH: CPEJHUX 3HAYEHUN U MEP
pacceuBaHus (pa3mMax, TUCIIEPCHUS U CTAHAAPTHOE OTKIOHEHHE).

HaxoauTb 4acTOThI YUCIOBBIX 3HAYCHHUH U YAaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yabTaTaM
U3MEpPEHHI U HaOII0ICHU.

HaxoauTh BepOsSTHOCTH CydallHBIX COOBITHIA B OTIBITAX, 3HASI BEPOSITHOCTH SJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSMU. O
Hcnonb3oBath rpaduyeckre MOACIN: IEPEBO CIYYAHOTO KCIIEPUMEHTA, TUarpaMMbl Dijepa,
YHUCIIOBAs MpsMast.

OHGpHpOBaTB IMOHATHUAMMN: MHOXKCCTBO, ITIOAMHOKCCTBO, BBIIIOJIHATE OIICpallv HA
MHOECTBAMU: 00bEIUHEHHE, TTIEpECEeUCHHE, TOMOJIHEHHE; TIEPEUUCIIATh DIEMEHTHl MHOYKECTB;
MIPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaguyeckoe MpeicTaBIeHne MHOKECTB U CBA3EH MEXKITY HUMHU JIJISl OTIMCAHUS
IIPOLIECCOB U SIBJIEHUI, B TOM UHMCIIE [IPH PEIICHUHN 33]a4 U3 IPYTUX y4eOHbIX MPEAMETOB U
KYpPCOB.

9 kjacc
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W3Brekats 1 mpeoOpa3oBbIBaTh HHPOPMAIIHIO, PEJACTABICHHYIO B PA3TMYHBIX HCTOYHUKAX B
BUJIE TaOJHII, JUarpaMm, TpaduKoB; MPEACTABIATE JaHHBIE B BHJIE€ TAOIUII, TUarpaMM,
rpaduxoB.

PemaTh 3a1aun opraHU30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C UCTIOIb30BAHUEM
KOMOHMHATOPHBIX MTPABIII U METOIOB.

Hcnonp30Barh onucaTeabHbIE XapaKTEPUCTUKH JIJII MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YHUCIIE
CpEHUE 3HAYEHHUSI U MEPBI pACCEUBAHMUSL.

HaxonuTth 4acTOTHI 3HAYEHUI U YACTOTHI COOBITHS, B TOM YHCIIE TIOJIB3YSICh PE3yJIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOIIOACHHIA.
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HaxoauTb BeposITHOCTH ClTydallHBIX COOBITUN B M3YUYEHHBIX OMbBITaX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU, B CEPUAX HCIBITAHUM 10 IEPBOrO ycrexa, B
cepusax ucnbiTaHui bepaysm.

NmeTs npeacTaBiieHUE O CIIy4allHOM BEJIMYMHE U O PACHPEICIICHUN BEPOSATHOCTEM.

HmeTh mpeacTaBlieHre O 3aKOHE OOJBIINX YHUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTHU B
CIIy4aifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCET B IPUPOJIE U OOIIECTBE



TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA», 7 KJIACC

HasBanmue pazaesia (Tembl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

1 [TpencraBnenue qaHHbIX (7 1) [IpencraBnenne JaHHBIX B TaOIUIAX. OcBauBath CrIocOOBI MPEACTABICHUS CTATUCTHYECKUX
[IpakTryeckue BEIYUCIEHUS 110 TaOJINYHBIM JAaHHBIX ¥ YUCIIOBBIX MACCUBOB C ITOMOIIIBIO TAOJIUI U
JaHHBIM. V3BNI€UeHNEe U UHTEepIpeTaLus JMarpamMM C UCI0JIb30BAHUEM aKTyaJIbHbIX U BaXKHBIX
TaOIMUYHBIX JaHHbIX. [IpakTHueckas padboTa JaHHBIX (IeMorpaduyeckue JaHHble, IPOU3BOCTBO
«Tabmuupy. I'paduyeckoe npeacraBienne IIPOMBILIUICHHOW U CEJIbCKOXO035HCTBEHHOU ITPOLYKIIVH,
JAHHBIX B BUJI€ KPYTOBBIX, CTOJIOMKOBBIX 0O0I1eCTBEHHbIE U IIPU- POJHBIE sIBJIeHUs ). I3yuaTs MeTo b1
(cronOuarbix) quarpamm. Yrenue u paboThI ¢ TAOTMYHBIMU U TPAPUIECKUMU TPEICTABICHUSIMH
nocrpoeHue aquarpamm. [Ipumepst JTAHHBIX C IOMOIIBIO LU(POBBIX PECYPCOB B X0J1€
nemorpaguueckux nuarpamm. Ipakruueckas NPaKTUYECKUX paboT
pabota «JluarpaMmsbl»
2 | OnucarenpHas cratuctuka (8 u) | Yucnossle Habopsl. CpegHee apupmerrueckoe. | OcBauBaTh NOHATHUSA: YUCIOBOW HAOOp, Mepa LIEHTPAIbHOI
Menaunana 9uciioBoro Habopa. Y cTOMYUBOCTh TEHJIeHIIUU (Mepa IIEHTpa), B TOM YHUCJIE CpeHee
Menuansl. [Ipaktuueckas padora «CpenHue apu¢mernyeckoe, Meauana. OnMUChIBaTh CTATUCTUYECKHE
3HaueHus». Haubonbiiee 1 HauMeHblIee JTAaHHBIE C TIOMOIIBIO CPETHETr0 apUPMETUIECKOTO U
3HAYEHUs YUCIOBOro Habopa. Pazmax Meauansbl. Pemars 3agaun. M3yuaTs CBOMCTBA CpeIHUX, B
TOM YHCJIE€ C TOMOIIBIO IIUPPOBBIX PECYPCOB, B X0/1€
MpakTH4YecKuX paboT.OcBanBaTh MOHATHS: HAUOOJbIIIEE U
HauMEHbIIIEE 3HAYEHUS YUCIIOBOTO MacCHBa, pa3Max.
Pemate 3amaun Ha BEIOOP crioco0a onmurcaHus JTaHHBIX B
COOTBETCTBUU C NIPUPOAOH JAHHBIX U LEIIMHU
MCCJIETOBAHMUSI
3 | CnyuaiiHasg U3MEHYUBOCTH (6 1) CrnyyaitHast U3MEHUYUBOCTH (TIPUMEPHI). OcBauBaTh MOHATHSA: YAaCTOTA 3HAYEHUN B MAaCCUBE JIaHHBIX,
YacroTa 3Ha4€HUIN B MaCCUBE JJTaHHBIX. IpyNIMpPOBKA JaHHBIX, THcTOrpamma. CTpOUTh U
I'pynnuposka. ['mcrorpammsl. [Ipaktnueckas aHAJIM3UPOBATh TUCTOTPAMMBI, TOAOUPATh MOAXOASIIUN
pabota «CnyuyaiiHass HU3MEHUYHUBOCTb) miar rpynnupoBku. OcBauBarh rpapuueckue
MpEe/ICTaBICHUSI Pa3HbIX BUJOB CIy4ailHOW U3MEHUYNBOCTH,
B TOM YHCJIE C TOMOIIBIO U(POBBIX PECYPCOB, B X0JI€
MPAKTUYECKON pabOThI
4 | Beenenue B Teoputo rpados(4 u) | I'pad, Bepmnna, pedpo. [Ipencrapnenue OcBauBate noHsATH: rpad, BepimHa rpada, pedpo rpada,

3aauM ¢ nomouibio rpaga. CteneHb
(BasieHTHOCTD) BepmnHbl. Yncno pédep u

CTeNeHb (BaJICHTHOCTh BEPLINHBI), LIeTIb U UK. OcBauBaTh
MOHATUS: TYTh B rpade, SiIepoB MyThk, 00X01 rpada,
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CyMMapHasi cTeneHb BepiuH. Llens u muko.
[Tyts B rpade. [IpeacraBnenue o CBAZHOCTU
rpada. O6xox rpada (iIepoB MyTh).

[Ipencrasienrne 06 OpUEHTUPOBAHHBIX Ipadax

OpHMEHTHPOBaHHBIN Tpad. Pemarte 3a1aun Ha TOMCK CyMMBI
CTereHel BepimH rpada, Ha mouck odxosa rpada, Ha
MOUCK TyTei B OpPUEHTHPOBAHHBIX rpadax. OcBanBarth
CHocoOBI IPEJCTABICHUSA 3324 U3 Kypca anreopsl,
T€OMETPHH, TEOPUU BEPOSTHOCTEH, IPYTUX MPEIMETOB C
HOMOIIBIO TPadoB (KAPThL,CXEMbI, NEKTPUICCKUE LICTTH,
(YHKIIMOHAJIBLHBIE COOTBETCTBHUSI) Ha IPUMEpax

5 | BeposTHOCTh M HyacToTa Ciy4aliHBIi OTIBIT U CITy4YaifHOE COOBITHE. OcBauBaTh NOHATHS: CIy4YailHBIN OINBIT U CIy4ailHOE
ciryyaitHoro coosrtus (4 1) BeposiTHOCTB M yacToTa coObITH. Poiib cOOBITHE, MAJIOBEPOSITHOE U IIPAKTUYECKU JOCTOBEPHOE
MaJIOBEPOSITHBIX M MPAKTHYECKH JIOCTOBEPHBIX | coObITHE. M3y4aTh 3HaUMMOCTh MaJIOBEPOATHBIX COOBITHIA B
coOBITHI B IpUpoJie U B oO1ecTBe. MoHeTa | mpUpoJie U 00IIEeCTBE Ha BaKHBIX NpUMepax (aBapuw,
urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. HECYaCTHBIE CiIy4au, 3allluTa NIepCoOHaIbHON HH(OpMaLuu,
[IpakTruyeckas padora «HacTora BelaiCHUS nepeaaya JaHHbIX ). M3ydaTh poiib KJIacCHYeCKUX
opia» BEPOATHOCTHBIX MOJIeiel (MOHETa, UTPpajibHasl KOCTh) B
TeopuH BeposiTHocTel. HabmronaTh 1 n3yyaTh 4acToTy
COOBITHI B MPOCTBIX IKCIEPUMEHTAX, B TOM UHUCIIE C
MOMOILBIO IU(PPOBBIX PECYPCOB, B X0€ NPAKTUUECKON
paboThI
6 | O606ueHne, KOHTPOIb (5 1) IIpencraBnenue nanHbix. OnucarenbHast IToBTOPATH N3y4EHHOE U BBICTpaUBaTh CUCTEMY 3HAHUI.
cTaTucTHKa. BeposTHOCTh ciydaifHOTO Pematp 3a1aun Ha npeicTaBICHUE U ONMCAHNE JAHHBIX C
COOBITHUS MIOMOIIBIO U3YYEHHBIX XapakTepucTuk. O6cyxaaThb
MIPUMEPHI CIyHYalHBIX COOBITUH, MAJIOBEPOSTHBIX U
NPAaKTUYECKH JJOCTOBEPHBIX CIIyYalHBIX COOBITUH, UX POJIU
B [IPUPOJIE U )KM3HU YEIOBEKa
TEMATHUYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTHUKAY, 8 KJTACC
Ha3panue pa3nena (Tembl) OcHoOBHOE coiep:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS
(4HCJ10 YacoB)
1 IToBTOpenue kypca 7 knacca [IpencraBnenue nanHbIX. OnycarenbHAast IToBTOPSITH N3y4EHHOE U BBICTPANBATH CUCTEMY 3HAHHM.

(4 1)

cratuctuka. Ciny4yaiiHasi USMEHYUBOCTbD.
Cpennue uncioBoro Hadopa. CiyqaitHbie
coObITHsI. BEpOSITHOCTH ¥ YaCTOTHI.
Krnaccuueckne Mozien TeOprH BEpOSITHOCTEH:

Pemars 3a1aun Ha npeACTaBIEHUE U ONMCAHUE JAHHBIX C
MOMOIIBIO U3YYEHHBIX XapaKTepUCTHK. Pemars 3a1aun Ha
MPECTaBICHUE TPYIIIIMPOBAHHBIX JAHHBIX U ONKUCAHUE
CIy4ailHOM M3MeHYMBOCTH. PemaTe 3agaun Ha
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MOHETAa 1 UurpajlbHas KOCTb

OTIpeIeTICHUE YaCTOThI CIIYIalHBIX COOBITHH, 00CYKIeHNE
IPUMEPOB CIyYalHbBIX COOBITHI, MAIIOBEPOSITHBIX
MPAKTUYECKH TOCTOBEPHBIX CIYYaHBIX COOBITHI, UX POJIU
B IIPUPOJIE U )KM3HU YEJIOBEKA

2 | OnucarenbHasi CTATUCTHKA. OtknoHenus. Jlucnepcus yucaoBoro Habopa. OcBauBaTh MOHATHS: JUCIIEPCHUS U CTAaHAAPTHOE
PaccenBanue nanHbIX (4 4) CraniapTHOE OTKJIIOHEHHE YUCIIOBOTO Habopa. OTKJIOHEHME, UCII0JIb30BaTh 3TH XapAKTEPUCTUKH JUIs
Jluarpammbl paccerBaHUs OINUCAHMsI pacCeMBaHMs JaHHbIX. BpIIBUraTh THIIOTE3BI 00
OTCYTCTBUM WJIM HAJIMYUM CBSI3U IO JarpaMmam
pacceuBanust. CTpOUTh JUarpaMMbl pacceMBaHUs MO
MMEIOLIUMCS TaHHBIM, B TOM YHUCJIE C TIOMOILBIO
KOMIIbIOTEpA
3 | MHuoxectsa (4 1) MHoecTBO, oAMHOXecTBO. Onepaiuu HaJl OcBauBaTh MOHATHSA: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MHOXECTBaMU: 00bEJMHEHNUE, IIepeceUeHue, MOJMHOX€ECTBO. BBINOIHATE onepannu HaJl MHOXKECTBAMM:
nonosiHeHue. CBOMCTBA onepaluii HaJl o0beIMHeHne, repecedeHue, nonoinenuellcnons3oBarhb
MHOYECTBAaMU: IEPEMECTUTENBHOE, CBOMCTBA: IEPEMECTUTEIBHOE, COUeTaTeIbHOE,
CoueTaTeNIbHOE, paclpeesInTENbHOE, pacnpenenuTenbHoe, BKIoYeHus. Vcnonb30BaTh
BKJIIOYeHUs. ['paduyeckoe npencrapieHue rpaguueckoe npecTaBIeHNe MHOXKECTB IIPU ONHUCAaHUU
MHO’KECTB pealIbHBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX NPEAMETOB U KYpPCOB.
4 | BeposATHOCTB CIIy4allHOTO OnemeHTapHble coObITHs. Citydaiinble coObITHsS. | OcBauBaTh MOHATHS: 3JIEMEHTApHOE COOBITHE, Clly4aiiHOE
coObITHS (6 u) bnaronpustcTByromue 31eMeHTapHble COOBITHS. | COOBITHE KaK COBOKYITHOCTbD OJIarONpPUSATCTBYIOLINX
BepositHocTH coObITHI. ONIBITHI C paBHO- AJIEMEHTAPHBIX COOBITHI, pABHOBO3MOXHBIE JIEMEHTaPHbIE
BO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU. coObITus. Pemare 3a7jaun Ha BEIYMCIIEHHE BEPOSTHOCTEH
Cnyuaitasiii BeIOOp. [IpakTuueckas pabora COOBITUH IO BEPOATHOCTSIM dJIEMEHTAPHBIX COOBITUI
«OTBITBI C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBI- ClIy4aiiHOro omnbITa. Pemars 3a1auu Ha BBIYMCIIEHUE
MU COOBITUSMU» BEPOSATHOCTEN COOBITHI B OIIBITaX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSMH, B TOM YHUCJIE C TIOMOILIBIO
KoMmIbtoTepa. [IpoBOAUTH U M3y4aTh ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMH (C
HCIIOJIb30BAaHNEM MOHET, UTPAIbHBIX KOCTEH, IPYrux
MoJiesIel) B XOJIe MPAKTUYECKON paboThI
5 | Beaenue B Teoputo rpadon HepeBo. CBoMCTBa fepeBa: €AMHCTBEHHOCTh OcBauBaTh NOHATHUSA: JEPEBO Kak rpad 6e3 nukia, BUcsyas

(4 1)

MyTH, CYLLIECTBOBAaHUE BUCSYEH BEPIINHBI, CBA3b
MEX/1y YMCJIOM BEPILKH U YnucIoM pEdep.
[TpaBHI0 YMHOXKEHHUSI

BepIlKHA (JIUCT), BETBb JEPEBa, MyTh B JIEpeBE, AUAMETP
nepea. M3yyaTh CBOMCTBA JiepeBa: CyIIECTBOBAHUE BUCS -
Yyeil BepIINHbI, EAMHCTBEHHOCTh YTH MEXK]Y IBYMsI
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BEPILIMHAMH, CBSI3b MEX/1y YMCIOM BEPIIUH U YHCIOM
pEbep.Pemmare 3a1aun Ha TOMCK U NTEPEYHCICHUE yTEH B
JiepeBe, oNpeielIeHUe YHCiIa BepIIUH Wik pédep B Aepese,
00x0/1 OMHAPHOTO JIEpEBa, B TOM YUCIIE C IPUMEHEHUEM
IIPaBUJIa YMHOXKEHUS

Cayuaiinbie coObITHS (8 U)

[TpoTuBOnONOXKHOE coObITHE. [[narpamMma
Oitnepa. OObeIMHEHNE U TTEPECECUCHUE COOBITHIA.
HecoBmectHbie coObiTusi. Dopmyra cI0KEeHUs
BeposATHOCTEH. [IpaBuiio yMHOXKEHUA
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumeie coobiTus. [lpencrasnenue
CIIy4aifHOTO SKCIIEPUMEHTA B BUJE JIepeBa

OcBauBaTh NOHATHS: B3aUMHO MPOTUBOIOJIOKHBIE
COOBITHS, OTICpALIMK HaJl COOBITUSIMHU, OOBETUHEHUE U
nepecevyeHune coObITHi, Tuarpamma Ditsepa (Ditiepa—
BenHa), coBMecTHBIE U HECOBMECTHBIE COObITHS. M3yyaTh
TEOPEMBI O BEPOSTHOCTA OOBEAMHEHHUS JIBYX COOBITUN
(popmymsl cnoxenus BepositHocTel). PemaTs 3a1ayn, B
TOM YHCJI€ TEKCTOBBIC 33/1a4l Ha OMPE/IEICHUE
BEPOATHOCTEH 00BEIMHEHHS U TIEPECEUCHHSI COOBITUH C
MIOMOIIIBIO YHCIIOBOM MPsIMOHi, Tuarpamm Ditiepa, GopMyItbl
cloxeHus BeposiTHocTel. OcBanBaTh MOHSATHUS: IPABUIIO
YMHOXXCHHS BEPOSITHOCTEH, YCIIOBHAS BEPOSTHOCTb,
HE3aBHCHUMBIE COOBITHS IEPEBO CIy4YailHOTO OIMBITA.
N3yuath cBOMCTBA (ONpEIEIeHNsT) HE3aBUCUMBIX COOBITHUM.
Pemate 3a1aun Ha onpeieieHUE U UCI0JIb30BaHUE
HEe3aBHCUMBIX COOBITHI.PelraTes 3a1aun Ha MMOUCK
BEPOSITHOCTEM, B TOM YHUCJIE€ YCIOBHBIX, C UCIIOJIb30BAaHUEM
JIepeBa CIIy4aHOTO OMbITA

O60061eHne, KOHTPOIb (4 1)

IIpencraBnenue nqanHsIx. OnucaTenbHas
cratuctuka. ['padpr. BeposTHOCTh citydaiiHOTO
COOBITHS. DIIEMEHThl KOMOWHATOPUKH

[ToBTOPSITH N3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.
Pemate 3a1aun Ha IpeICTaBIICHUE U ONTUCAHUE JAHHBIX C
MOMOIIIBIO U3YYEHHBIX XapaKTepUCTUK. Pemars 3aqauun ¢
npuMeHeHueM rpados. Pemats 3aaun Ha HAXO0XKICHHE
BEPOATHOCTH CIy4aifHOTO COOBITHS MO BEPOATHOCTSIM
AJIEMEHTaPHBIX COOBITHI, B TOM YHUCJIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU. Pernarh
3a/1auu Ha HAXOXKJECHUE BEPOSITHOCTEH OObETUHEHUS U
nepecedeHus COOBITUH, B TOM UKCJIE HE3aBUCUMBIX, C
WCIIOJTH30BaHUEM IpapUIECKUX MPEICTABICHUN U JepeBa
ciy4yallHOTO ombITa. PemaTe 3a1aun Ha epeurcieHue
KOMOWHAIMK (YUCITa IEPECTaHOBOK, YKCIIa COUCTaHMI ), Ha
HAXO0XJICHHUE BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHUEM
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KOMOMHATOPHUKH, B TOM YHUCIIE C UCIIOIb30BAHUEM
TpeyrosnbHuKa [lackans

TEMATHYECKOE INTAHUPOBAHUEYYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHUKA», 9 KIIACC

HasBanmue pa3aesna (Tembl)
(4mncy10 YacoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

1 IToBTOpeHue kypca 8 kiacca [IpencraBnenue qanHbix. OnucaTesbHas I1oBTOPSATH U3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
(4 4) cratucTuka. Onepanuu Haj COOBITUSMH. Pemats 3a1aun Ha peCTaBICHUE U ONIMCAHNE JAHHBIX.
HezaBucumocTs coObITHI Pemate 3a1aum Ha HaXOKAEHUE BEPOSITHOCTEN
00BbEeIMHEHUS U TIEPECEUECHUsI COOBITHI, B TOM YHUCIIe
HE3aBUCHUMBIX, C UCIIOIb30BaHUEM IpapUueCcCKux
IIPEJICTaBICHUN U JiepeBa CIly4aiiHOro omnbiTa. Pemars
3a/1ayu Ha NepeurciIeHne KoMOnHanuin (Juca
NEPECTaHOBOK, YHCIIa COUETAHUN ), HA HAX0XKJICHUE
BEPOATHOCTEN COOBITHI C TPUMEHEHUEM KOMOMHATOPUKHY, B
TOM YHCIIE C UCIIOJIb30BaHuEM TpeyroypHuKa [lackans
2 | DneMeHThl KOMOMHATOPUKHU Kom06uHaTopHOe npaBuUio yMHOXKEHHUS. OcBauBaTh NOHATHSA: KOMOMHATOPHOE IIPABUIIO
(4 9) [TepectanoBku. @akropuan. CoyeTaHuss ¥ YUCIO | YMHOXKEHHUS, YIOPSAAOUECHHAs Mapa, Tpoilka 00bEeKTOB,
couetanuil. Tpeyronbauk Ilackans. IIEPECTAHOBKA, (pakTopua yucia, COYeTaHue, YUCII0
[TpakTnyeckas padora «Beruncnenue coueTaHuil, TpeyroiabHuk Ilackans. Pemars 3agaun Ha
BEPOATHOCTEN C UCIIOJIB30BAHUEM MEPEYUCIICHNE YIIOPSIOYEHHBIX Nap, TPOEK, epeUrcIeHUe
KOMOWHATOPHBIX (YHKIUH 3JIEKTPOHHBIX NIEPECTAHOBOK M COUYETAHUI 3JIEMEHTOB Pa3IMYHbIX
TabINL» MHO’KeCTB. Pemiare 3ajau Ha IpUMEHEHUE Yncia
coyeTaHuil B ajnredpe (COKpaléHHOEe YMHOKEHUE, OMHOM
Herotona).Pemath, npumensisi KOMOMHATOPUKY, 33/1a4d Ha
BBIUHCJIEHUE BEPOSITHOCTEH, B TOM UHUCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOJINII B XOJI€ MPAKTUYECKOH pabOThI
3 | 'eomerpuueckas BEpOSITHOCTh I'eomeTprueckas BeposaTHOCTb. CilydaiiHbIN OcBauBaTh NOHATHE TEOMETPUYECKON BEPOSITHOCTH.
(4 9) BBIOODP TOUKH U3 PUTYpHI HA TIIOCKOCTH, U3 Pemate 3a1aum Ha HaXOKAEHUE BEPOSITHOCTEN B OIBITAX,
0Tpe3Ka, U3 IyTU OKPYKHOCTH MPEJCTaBUMBIX KaK BBIOOP TOUEK U3 MHOT'OYTOJIbHHKA,
Kpyra, OTpe3Ka WIH Iyrd OKPY>KHOCTH, YUCIIOBOTO
ITPOMEXKYTKA
4 | Ucnowitanus bepuymnu (6 4) Hcneitanue. Ycnex u Heynada. Cepust OcBauBaTh MOHATHS: UCOIBITAHHUE, JIEMEHTApPHOE COOBITHE B
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WCTIBITAHUH 70 MEPBOTo ycnexa. McnblTanus
bepuymu. BeposiTHOCTH COOBITHI B ceprm
ucnbiTanuii bepuymmu. [Ipaktudeckas padbora
«HcnpiTanus bepryim»

UcIbITaHuy (yCIIeX U Heyia4ya), Cepus UCTIbITaHuH,
HACTYIUIEHHE [IEPBOro ycnexa (Heyaauu), cepus
ucnbiTanuil bepryinu. Pemars 3a1aun Ha HAXO0XKICHHUE
BEPOSTHOCTEW COOBITHI B CEPUU HCTIBITAHUI 10 IEPBOTO
ycrexa, B TOM YHCIIe ¢ IPUMEHEHHEM (POPMYIIbl CYyMMBI
reoMEeTPUYECKOM nporpeccuu. Pemare 3a1aun Ha
HAXO0XJ/ICHHUE BEPOATHOCTEN AIEMEHTAPHBIX COOBITUH B
cepuHu ucnelTaHuil bepHysun, Ha HAXOKJEHUE BEPOSITHOCTH
ONPEIETEHHOTO YHCIIa YCIIEXOB B CEPUU UCIIBITAHUI
bepnymmm. M3y4ats B X0/ie MPaKTHUYECKOH pabOThI, B TOM
YHClie C MOMOIIBI0 HU(POBBIX PECypCcoB, CBONCTBA
BEPOSITHOCTH B CEpUM MCIbITAaHNUN bepHyiun

Cnyuaitnas BenuuuHa (6 1)

CiydaiiHas BeJIMYMHA U pacipeiesieHue
BEPOATHOCTEN. MaTeMaTn4ecKoe 0OKUJaHUE U
Jucriepcusi ciiydyaiHol BenuuuHbl. [Ipumepst
MaTeMaTUYECKOTO OXKUIAHUS
KaKTE€OPETUYECKOTO CPEHEr0 3HAUCHUS
BenuuuHBL. [loHATHE O 3aKOHE OOJIBIINX YHCET.
N3mMepenne BEpOsITHOCTEN € IIOMOILBIO YacTOT.
[IpumeneHue 3aKkoHa OOJBITUX YHCET

OcBoOUTh MOHATHUSA: ClIy4yaliHasl BEJIMUMHA, 3HAUCHHE
CIIy4allHOM BEJIUYMHBI, PACIIPEIECICHUE BEPOSITHOCTEH.
W3y4ath 1 00Cyx1aTh MPUMEPHI AUCKPETHBIX U
HEIPEPBIBHBIX CIy4YaliHBIX BEJIUYUH (POCT, BEC YEIOBEKA,
YUCJIICHHOCTb HACENEHUs, APYTe N3MEHUYMBbIC BETUYNHBI,
paccMaTpUBaBIIUECS B KypCe CTATUCTUKH ), MOJEJIBbHBIX
CIIy4ailHbIX BEJIMYMH, CBA3aHHBIX CO CIy4allHbIMU OIBITAMU
(6bpocaHue MOHETBI, UTPATLHON KOCTH, CO CITy4YalHBIM
BbIOOpOM U T. 11.). OcBauBaTh MOHATHS: MAaTEMaTHUECKOE
0KUJAHUE CIIyYallHOM BEJIMYUHBI KAK TEOPETUUECKOE
CpellHEee 3HAYEHHE, TUCIIEPCHS CIIy4YallHOM BETMYMHBI KaK
aHaJIOT JMCIIEPCUH YMCIOBOTro Habopa. Pemate 3a1aun Ha
BBIUMCJICHNE MaTEMATUUECKOIO OKUJAHUS U TUCIIEPCUN
JMCKPETHOM CIIy4allHOM BEJIMUYMHBI 110 3aJaHHOMY
pacnpeesIeHuIo, B TOM YHCIIE 3a/]a4, CBA3aHHBIX CO
CTPaxOBaHHEM U JIOTEpESIMU. 3HAKOMUTBHCS C
MaTEMaTUYECKUM O’KUJAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacupeneneHnii, B TOM YHCIIE PACIPEIEIeHUs CIIydYaiHON
BEJIMYMHBI «YHUCIIO YCIIEXOB» B CEPUH UCIIBITAHUN
bepuymu. M3y4aTh 94acTOTy COOBITHS B TTIOBTOPSFOIIMXCS
CIIy4alHbIX OIBITAaX KaK CIIy4alHYIO BEIMUYUHY.
3HaAKOMUTBCS ¢ 3aKOHOM O0NbIHX yucen (B popme
bepHynan): npy 60JIBIIOM YKCIIE ONBITOB YAaCTOTa COOBITHS
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OJM3Ka K ero BeposTHOCTH. Pemarte 3a1auu Ha U3MepeHue
BEPOSITHOCTEH € MOMOIIBIO YacToT.O0CYX/1aTh POJIb 3aKOHA
OOJIBIIKX YMCeNl B 000CHOBaHUH YaCTOTHOTO METOJIa
u3MepeHus BepositHocteld. OOCy)IaTh 3aKOH OOIBIINX
YHCeN KaK MPOSIBIICHHE CTATUCTHYECKOW YCTOWYMBOCTH B
W3MEHUYUBBIX SIBJICHUSX, POJIb 3aKOHA OOJILIITNX YHCET B
NPUPOJIC U B )KU3HU YEJIOBEKA

O606menue, kKoHTpoIIb (10 1)

[Ipeacrasnenue nannpix. OnucaresnbHas
cTaTHCTUKA. BeposSTHOCTH CllydaliHOTO COOBITHS.
OnemenThl KoMOMHaTopuku. CirydaiiHbie
BEJIMUMHBI U pacrpeeseHus

I1oBTOPSTH N3Yy4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.
Pemats 3a1aun Ha MpeCTaBICHUE U ONIMCAHNE JAHHBIX.
Pemrate 3a1aun Ha HAXOXKAEHUE BEPOATHOCTEH COOBITHIA, B
TOM YHCJIE B ONBITAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMH COOBITHUSMH, BEPOATHOCTEH 00bEAMHEHUS
U TepeceyeHns: COOBITHH, BEIYUCIIATH BEPOSITHOCTU B
OIBITAX C CEPHUSIMU CIIYJaHBIX UCIIBITAHUI
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