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M. I'aBpuioska, 2024
IMMOACHUTEJIBHAS 3AIIMCKA

OO0mas xapakrepucTuka yue0Horo npeamera «Marematuka»

@enepanbHas pabodas mporpamMmma mo martemaruke st oOywarommxcsi ¢ HOJA 7-9 kmaccoB paspaboTaHa Ha OCHOBE
®denepaabHOro rocy1apCTBEHHOIO 00pa30BaTEIbHOIO  CTaHAapTa OCHOBHOIO  00miero oOpa3oBaHusi € Y4€TOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, MPEABSIBISIEMBIX KMATEMATHUYECKOMY OOpa30BaHMIO, U TPAAMIMI POCCHUICKOro 0Opa3oBaHMS,
KOTOpble 00ECIEeYMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIETEHIIMSIMU, COCTABJISIIOUIMMU OCHOBY JUIsl HEMPEPHIBHOTO OOpa3OBaHMS U
CaMOpAa3BUTHUA, aTaKKE ILEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO pa3BUTHA oOywaromuxcsi. B paboueit
porpamMme y4TeHbl UJIeH U nosoxeHus: KoHuenuun pa3BuTus MateMaTiieckoro oopasoBanus B Poccuiickoit @enepanuu.

B snoxy nmudporoit TpanchopManmu Bcex cep 4eToBEUSCKON IeITEILHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMCHHBIM
4yeJloBeKOM 0e3 0a30BOil MaTeMaTHMYeCKON MOATOTOBKU. YK€ B IIKOJE MaTeMaTHKa CIYXKUT OMOPHBIM IMPEIMETOM Uil U3y4YeHUS
CMEXHBIX JUCLUHUIUIMH, a TOCJE IIKOJIbI peabHON He0OX0IUMOCThIO CTAHOBUTCS HEMTPEPHIBHOE 00pa30BaHueE, 4TO TpeOyeT MOJTHOLIEHHOM
0a30Bo# 0011€00pa30BaTENBLHON MOATOTOBKH, B TOM YHCIIE€ U MaTeMaTH4YeCKOH. DTO 00yCIIOBICHO TEM, YTO B HAILM JHHU PACTET YHUCIIO
npogeccuii, CBA3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHUEM MaTeMaTUKHU: U Bchepe SIKOHOMUKHU, U B OU3HECE, U B TEXHOJIOIMUECKUX
o0JacTsx, ¥ Jake B TyMaHUTapHbIX cpepax. Takum oOpa3omM, Kpyr 00ydaromuxcs, Al KOTOPhIX MaTeMaTHKa MOKET CTaTh 3HAUUMbIM
PEAMETOM, PACIIUPSAETCA.

[IpakTrueckas NOJE3HOCTh MaTEMAaTUKH O0YCIIOBJIEHA TEM, UTO €€ MPEIMETOM SIBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAILLIETO
MUpA: IPOCTPAHCTBEHHBIE (POPMbI U KOJUYECTBEHHbIE OTHOIICHHS OT MPOCTEUIINX, YCBAaUBAEMbIX B HEIOCPEICTBEHHOM OIIBITE, J10
JIOCTaTOYHO CJIOKHBIX, HEOOXOJIUMBIX JUIl Pa3BUTHUsS HAY4YHBIX M NPUKIAIHBIX UAEH. be3 KOHKpETHBIX MaTEMATUYECKUX 3HAHUUN
3aTPpyJJHEHO IIOHMMAaHUE MPUHIUIIOB YCTPOMCTBA U HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUSATHE W HHTEpHpETaLus
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pa3HOOOpa3HOM COIMATBHOM, 3KOHOMHYECKOW, MOJUTHYEeCKOW uHpopMmannu, Majaod(ddeKTHBHA TOBCEIHEBHAs MpaKTUYecKas
JesTeNbHOCTh. KakaoMy 4enoBeKy B CBOCH KM3HU MPUXOAUTCS BBITOIHATD PACYETHI U COCTABIISITh AITOPUTMBI, HAXOUTh U PUMEHSTh
(dbopMyIibl, BIaJETh MPAKTUIECKUMH MPUEMAMHU T€OMETPUIECKIX U3MEPEHHUM U TOCTPOCHUHN, YNTATh HH(POPMAIIHUIO, TPEACTABICHHYIO B
BUJIC Ta0JHIl, AMArPaMM U TPadUKOB, )KUTb B YCIOBUIX

HEONPeeIEHHOCTH U TIOHUMATh BEPOATHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

OnHOBPEMEHHO C pacIIMpeHHEM c(ep NMPUMEHEHUs MaTeMAaTUKU B COBPEMEHHOM OOIIECTBE BCE 00Jiee Ba)KHBIM CTAHOBUTCS
MaTeMaTUYECKUM CTUJIb MBILUICHHUS, IPOSABIIIOLIMICA B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHns MAaTEMaTUKH B
apceHan MPUEMOB M METOIOB MBINIJICHHUS YEJIOBEKA €CTECTBEHHBIM OOPa30oM BKIIOUAIOTCA WHAYKLIMA U JAETYKIHs, 0000IIeHHe |
KOHKpETH3alisl, aHAIM3 U CUHTE3, KIacCU(pUKALMsI U CUCTEeMaTu3alus, adctparupoBanue U aHaiorus. OObEKTbl MAaTEMAaTHUYECKUX
YMO3aKJIFOUE€HH, TPaBUJIa UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
(dbopMynrpoBaTh, OOOCHOBBIBATH M JIOKa3blBaTh CYXIECHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIEHHE. Benymas poib
IPUHAUICKUT MaTeMAaTUKE U B (POPMUPOBAHUU AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS] U BOCIIMTAHUM YMEHUI JeHCTBOBATh IO
3aJlaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATh W3BECTHBIE U KOHCTPYHPOBaTh HOBbIE. B mporecce pemieHus 3a1ad — OCHOBOM y4eOHOM
NEATEIIBHOCTH Ha YPOKAaX MaTEMAaTUKHU — Pa3BUBAIOTCS TAK)KE TBOPUYECKas U NMPUKIIAJHAS CTOPOHBI MBIIUICHUS.

OOyuenune maTemaTuke Aa€T BO3MOXKHOCTb Pa3BUBATh Yy OOYyYarOIIMXCS TOYHYIO, PAllMOHAIbHYIO M MH(GOPMATUBHYIO PEUb,
yMEHHE OTOMpaTh HauboJsiee NOIXOSAIINE SI3bIKOBbIE, CHMBOJINYECKHUE, TpadUUECKUE CPECTBA I BBIPAXKEHUS CYKICHUN U HATJISTHOTO
UX IIPEACTABICHHUS.

Heo0xoauMbpIM KOMIIOHEHTOM O011IEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBJISICTCS 001Iee 3HAKOMCTBO C METOJaMU TO3HAHMUS
JNEWCTBUTEIBHOCTH, MPEACTABICHHE O NPEAMETE M METOAAX MATEMATHKH, UX OTJIMYUNA OT METOJOB JPYTHX €ECTECTBEHHBIX H
TYMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHHS MAaTEMATUKHU [Jisl PELICHUs HAyYHbIX U MPUKIAJAHBIX 3a1ad. Takum oOpazom,
MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT CBOM BKJIAJ B (JOPMUPOBAaHUE OOIIEH KyIbTYpbl YEIOBEKA.

N3yueHne maremMaTHKW TaKXe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHMIO YEJIOBEKA, MOHMMAHUIO KpPAacOThl M M3SLIECTBA
MaTEMaTUYECKUX PACCYX ACHUMN,BOCIPUITHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UAEH CUMMETPHH.

Henau n3yyenus yueOHoro npeamera «Marematukay [IproputeTHBIMH LeIIMH 00yUYEHUsI MaTeMaTuke B 7—9 Kiaccax
SBIISIOTCA: POPMUPOBAHUE IICHTPATBHBIX MATEMAaTUUECKUX MOHITUH (UM CII0, BETUYHHA,
reoMerpuueckas ¢urypa, IMepeMeHHasl, BEPOSATHOCTb, (PYHKIMs), OOECIEUUBAIOLIUX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh
MaTEeMaTUYECKOro 00pa3oBaHus 00yUYaIOIIUXCS;
noJiBeicHre OOy4aronIMXcsi Ha JIOCTYIMHOM JJii HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaTeMaTHKW M OKPY’KalOIEero MHUpa,

IIOHMMAaHHNC MAaTCMAaTHUKHN KaK 4aCTH O6Hleﬁ KYJbTYPbI 4CJIOBCUCCTBA,
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pa3BUTHE MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN OOYyYaromuXcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHHM, KPUTHYHOCTH

MBIIIUIEHUS, UHTEPECA K NU3YUCHUIO MATEMATHKU;

dbopmupoBaHre (PYHKIMOHAIBHOW MaTEMaTUYECKON TIpPaMOTHOCTH: YMEHHUS pAclo3HaBaTh MPOSBICHUS MaTEMaTUYECKUX
MOHATUH, 00BbEKTOB U 3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIUSAX U [TPU U3YUEHUH JPYTUX YU€OHBIX MPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh UX Ha SI3bIKE MAaTEMaTUKH U CO3JaBaTh MAaTEMaTUYECKHUE MOJEIHU, NPUMEHSITh
OCBOEHHBI MATEMATHUYECKNH anIaparT Uil peIICHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE
pPE3yIBTATHI.

OcCHOBHBIC JIMHUU COJIepKaHUsl Kypca mateMatuku B 5—10 kinaccax: «Hucia U BeIUHCICHUSN», «Anredpa» («Anredpandeckue
BBIPAKEHUS», «YPABHEHUSI U HEpaBEHCTBa»), «DyHkumny, «I'eomerpus» («I'eomerpuueckue GUrypsl U ux cBoicTBay, «M3mepenue
F€OMETPUYECKUX BEIUYHMHY»), «BeposATHOCTh M crathcTuKay. JlaHHBIE JTMHUM Pa3BUBAIOTCS MApPaJUIENIbHO, KaX/Jas B COOTBETCTBUUC
COOCTBEHHOM JIOTMKOMW, OJJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOif, a B TECHOM KOHTAKTE U B3auMojieicTBuu. Kpome 3Toro, ux oobeiuHseT
JIOTHUYECKasl COCTABIIAIOLIAsA, TPAAULMOHHO IIPUCYILAsi MATEMAaTUKE U IIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U COEPKATEIIbHbIE
muann. ChopmynupoBaHHoe B DenepaibHOM TOCYAAPCTBEHHOM OOpa30BaTE€IbHOM CTAaHJApPTE OCHOBHOTO OO0IIEro oOpa3zoBaHUs
TpeOOBaHUE «yMETh ONEPUPOBATH MOHATUSAMU: ONpPEEICHUE, aKCHOMa, TEOpEMa, 10Ka3aTeIbCTBO; YMEHHUE paclio3HaBaTh UCTUHHbBIE U
JIO’KHBIE BBICKA3bIBAHMS, IPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUS MOTPULIAHUS BBICKA3bIBAHUIN» OTHOCUTCS KO
BCEM KypcaMm, a (JOpMHUpPOBaHUE JIOTUYECKUX YMEHHUU pacmpeleiseTcss Mo BCeM rojgaM oOydeHHUs Ha YpOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yjbTaTaM ocBoeHusi DenepaibHOM padodeil mporpammsl,
pacnpenesn€éHHbIM 10 rogamM OOy4YeHHMs], CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUUIIUAIBHBIM BOIIPOCaM
oOyyarouguecs oOpamaJuch HEOJHOKPATHO, YTOOBI OBJAJICHUE MATEeMaTHUYECKUMHU TMOHSATUSMHU M HABBIKAMU OCYILIECTBISIOCH
MOCJIEIOBATENBHO U MOCTYNATENbHO, C COOIOACHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKIIOYAIUCHh B OOIIYI0 CUCTEMY
MaTEMaTUYECKUX MPEICTABICHUNA 00yUaloIUXCsl, pacupsis U yriayossis e€, o0pa3ysi MpOYHbIe MHOYKECTBEHHbBIE CBS3U.

IpuHuunsl peanuzanuu padodei
NMPOrpamMmabl

[Ipu peanuzanuu npunuuna AudpdepeHuupoBaHHOrO (MHAMBUAYAIBHOTO) MOAX0Ja B OOYYeHUH MaTeMaTUKe OOYyYaroIIMXCs C

HOJZIA HeoOXoAuMMO YYHMTHIBATH YPOBEHb Pa3BUTHS Yy HHMX MaHyaJlbHBIX HABBIKOB. YUHUTENb B Ipoliecce OOy4YeHUs OIpeaeliser
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BO3MOYKHOCTH yYaIIIUXCS BBIOIHATH MUChbMEHHBIE PAOOTHI, TOJIH30BATHCSI MATEMATUYECKIUMHU HHCTPYMEHTAMHU B MIPOIECCE MIOCTPOCHUS
reOMEeTpUYECKUX (UTYP M U3MEPUTEIBHBIX omnepanuii. Tak e B mporecce 00ydeHus MaTeMaTHKe, YIUTEII0 HEOOXOIUMO YIUTHIBATh
YPOBEHb U KaU€CTBO pa3BUTUE YCTHOM peun oOydaromuxcs. [Ipu He1ocTaToOuHOM YPOBHE €€ pa3BUTHS HEOOXOAMMO UCIIOJIb30BaTh TAKHE
METO/IbI TEKYIIEr0 U IPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUM 00ydaromuxcs, KOTopblie Obl 0OBEKTUBHO MOKA3bIBAIN PE3YJIbTATUBHOCTD MX
oOyuenus. Brximrouenusi oOydaromuxcsi B MPOEKTHYI0 M Y4EOHO-HCCIEAOBATEIbCKYIO ACSITENbHOCTD, MPOBEACHUS HAOIIOACHUN |
IKCIIEPUMEHTOB, B TOM YHCJIE C HCIOJb30BaHHWEM Yy4ueOHOro maboparopHoro oOopyaoBaHus, HUGPOBOTO (IIEKTPOHHOTO) H
TPaJAMIIMOHHOTO U3MEPEHMS, BKIIIOUas OINpe/IesieHHe MECTOHAXO0XKIEHUS, BUPTYaAJbHBIX JIa0OpaTOpHii, BEIIECTBEHHBIX U BUPTYaJIbHO-
HaTJISITHBIX MOJIENeH, U KOJUIEKIUA OCHOBHBIX MaTEMaTUYECKUX OObEKTOB.

OOGyuaronuecst ¢ IBUTaTeIbHBIMU HAPYIICHUSIMH UCIIBITHIBAIOT PSAJl TPYAHOCTEHN B Ipoliecce 00yueHus MaTeMaTuke. MOTOpHbIE
HapyIICHUs OTPAHUYMBAIOT CIIOCOOHOCTh K OCBOCHHUIO NPEAMETHO NPAKTHUUYECKON JEATENbHOCTU. DTO MNPUBOAUT K TOMY, 4YTO
dbopMupYIONTHUECS 3HAHUS W HABBIKH SBISIFOTCS HETIPOYHBIMU, TOBEPXHOCTHBIMU, ()parMEHTAPHBIMH, HE CBSI3aHHBIMU B €IMHYIO CUCTEMY.
OOHapyXUBaIOTCSI TPYAHOCTH B (DOPMHUPOBAHUU MPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTABJICHUM, CUETHBIX ONepaluii, padore ¢
TETpajiblo, Y4COHMKOM, CIIOCO0aX 3aIuCH IPUMEPOB B CTOJIOUK, COOMIOIeHHEM op(dorpaduueckoro pexxuma.

Ha ypoxax maremaruku, ooyuatomuecs ¢ HOJIA ucnbIThIBalOT 0COOCHHBIE TPYIHOCTHU NP BBHIMOJIHEHUN PUCYHKOB, YEPTEXKEH,
rpaduKoB, TaK Kak UM TPYJIHO OJJHOBPEMEHHO JIEPKaTh KapaHJalll U JIMHEUKY, TO3TOMY UM 0053aTelIbHO TpeOyeTCs MOMOIIb B3POCIIOTO
(yuurens, accuctenrta). O0yuaromemycs ¢ HOJIA ObiBaeT mpole HaKaTUEM KIIABHUII BBIMOJHUTH YePTEXK HAa KOMITBIOTEPE, YeM 3TO
c/eNnaTh ¢ MOMOIIIbIO KapaHaamia u JuHeiku. Ooyqatonumes ¢ HOJIA 10cTaTo4HOTSIKEN0 OCBanBaTh BBOJ MATEMAaTHYECKUX CHMBOJIOB,
Harpumep, 0ObIKHOBEHHBIX APOOEH.

Ecnu y oOydaromierocst ecTh HapylieHus: QyHKUIUNA PYK, TO TEOMETPUUYECKUI MaTepral MOXKHO paccMaTpuBaTh 0030pHO, 3a/1a4H,
CBSA3aHHBIE C MTOCTPOEHUEM, NIPOIYCTUTh. BupTyansHas nabopaTopus 1o maremaTuke, Hanpumep, Ha margopme MOII (POLI) naer
00yJarouMMcsi BO3MOKHOCTh BBITIOJIHATh MOCTPOCHHE T€OMETPUYECKUMX (QUIyp Ha IJIOCKOCTH M B MPOCTPAHCTBE, paboOTaTh C
KOOPJIMHATHOM MJIOCKOCTHIO. boJibllioe BHUMaHKe HE00X0AUMO 00pallaTh Ha MPaKTUYECKYIO0 HAIPABICHHOCTh O0yUYEHUs MaTeMaTUKe,
a UMEHHO: a) U3MEpEeHHe MEPUMETPOB U TUIOIIA/ICH; 0) BHIYUCIUTEIbHBIC HABBIKH, B TOM YHUCJIE U C TIOMOIIBIO KaJIbKYJISATOPA.

Opmunoit w3 ocobeHHocTel paboThl ¢ oOydaronumucs ¢ HOJA sBisieTcs TO, 4YTO UM HEOOXOIUMO OOJbIINE BPEMEHH IS
BBITIOJIHCHUS 3aJ]aHUM, YeM 3/I0POBBIM OOYYaIOIIMMCS, TIOTOMY JIJIi KOHTPOJIS 3HAHUM JIy4Ille MCIOJb30BaTh 3aJadyd HAa TOTOBBIX
YepTekKax, 3a/1aud, B KOTOPHIX YK€ HAlEeuaTaHO YCJIOBHE W HAYaJIO PEIICHHS, a 00y4YaromUMCs OCTaETCsl €ro TOJIbKO 3aKOHYHUTH WIIH
BBITIOJIHUTH

TecToBbIe 3aanus. [lepea KOHTPOIBLHBIMU paboTaMu HEOOXOAUMO MPOBOJAUTH 0000IIAIOIIME YPOKH 110 TEME, TaK KaK y 00ydaronuxcs
¢ HODA ormeuaroTcs HEIOCTATKM PA3BUTHUS MaMATH, OCOOEHHO KpaTKOBpeMEHHOH. (0001armiue ypoku Aal0T BO3MOKHOCTb
CKOHLIECHTPUPOBATh BHUMAaHUE HAa OCHOBHBIXYNIPA)KHEHUAX, BBEICHHBIX B KOHTPOJIbHYIO padoTy.



XapakTepucTHKA 0CO0BIX 00pa3oBaTeabHbIX NOTpPeOHOCTeHo0Oyuaromuxcs ¢ HOJA

OcoOble 00pazoBaTelbHbIE MOTPEOHOCTH Y OOYYAIOMIMXCS C HAPYIICHUSMH OINOPHO-IBUTATENBHOIO ammapara 3aJaroTcs
crenu@UKON IBUraTeIbHBIXHAPYIICHUH, a TakKe crelrn(pUKoi HapyIIeHHs] TICUXUYECKOT0 Pa3BUTHS, U ONPEACIISIIOT 0COOYIO0 JIOTUKY
NOCTpoeHus1 ydueOHoro mpoiecca. Hapsimy ¢ 3TUM MOXXHO BBIJIETUTH OCOOBIE IO CBOEMY XapakTepy MOTpPeOHOCTH B OOyYEHHH
MaTeMaTHKe, CBOMCTBeHHbIe BceM oOyyatommmcs ¢ HOJIA:

— HEOOXOJAMMO HCIIOJIb30BAHUE CIICHHAIBHBIX METOJI0B, MPUEMOB U CPENICTB OOy4YeHHUs (B TOM YHCIE CHEIUATU3UPOBAHHBIX
KOMITBIOTEPHBIX M ACCUCTUBHBIX TEXHOJIOTH), OOECMEUYMBAIONINX pEeaTu3alui0 «OOXOMHBIX IyTeH» OOydYeHHUs;, HCIIOIH30BAHUC
BUPTYaAJIbHOM MaT€MaTUYECKOM J1ad0paTopuu.

— HaIVISIIHO-JICUCTBEHHBIN, MPEIMETHO-TIPAKTUYECKUN  XapakTep OOy4EeHHs MaTeMaTUKE W YIPOIIEHUE CHCTEMbl Y4EOHO-
MO3HABATEIIbHBIX 33/1a4, PEIIaeMbIX B MPOIecce O0YUCHHUS;

— CHOeHHalibHOe O00y4YeHue «IepeHocy» CGHOPMHUPOBAHHBIX MAaTEMAaTHYECKUX 3HAHUM M YMEHUW B HOBBIE CHUTYyalluu
B3aUMOJICUCTBUS C JE€HCTBUTEIBHOCTHIO;

— CIielMalibHas MOMOIIb B Pa3BUTHUH BO3MOXKHOCTEHN BepOAIbHOM U HEBEpOAIbHON KOMMYHUKAIIMKM HA YPOKaX MaTeMaTHKU;

— KOpPEKIUS TPOU3HOCUTEIBHON CTOPOHBI PEUH; OCBOCHHE YMEHHS UCIOJIb30BATh PE€Yb MO BCEMY CIIEKTPY KOMMYHHKATHUBHBIX
CHUTYyallHu;

— obecnieueHre 0co00i MTPOCTPAaHCTBEHHOM M BPEMEHHOW OpraHu3aiii 00pa30BaTeIbHOM CPebl;

— MakKCHMaJIbHO€ pacHIMpeHHe 00pa30BaTEIbLHOTO IMPOCTPAHCTBA — BBIXOJ 32 MpEJesibl 00pa30BaTEIBHOTO YUPEKICHUS MPU
pelieHnr MaTEMaTUYECKUX 3a71a4 U BBITTOJIHEHUH MPOEKTHBIX PadoT.

— HCIOJB30BaTh AJITOPUTMBI IEHCTBUM TipH perieHun odydarommmu ¢ HOJIA ompeneneHHbIX TUTIOB MaTeMaTUYECKHUX 3aj1a4, B
TOM YHCJIE B TIPOIIECCE BBHIMOIHEHHUS CAMOCTOSATEIBHBIX PadoT.

MecTo npeamera B yueOHOM IUIaHe

B cootBerctBuu ¢ DepepanbHBIM TOCYAapCTBEHHBIM OO0pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 0O0IIEro o0Opa3oBaHUs
MaTeMaTHKa SIBJSIETCS 00s13aTEIbHBIM MPEAMETOM Ha JaHHOM YPOBHE 00pa30BaHMs.

Temaruueckoe naaHupoBaHUE YU€OHBIX KypCOB U PEKOMEHIyeMOE pacipe/ieieHle yueOHOro BpeMEeHH Il U3YUYEeHUS OTIEIbHBIX
TEM, IPEIJIOKEHHBIE B HACTOSIIECH MporpaMme, HaJl0 pacCMaTpUBaTh Kak MPUMEPHbIE OPUEHTHUPBI B TIOMOIIIb COCTAaBUTEIIO aBTOPCKOM
paboueii mporpaMMBbI U MPEX/I€ BCETO YUUTET0. ABTOP padoueil mporpaMMbl BIIPABe YBEJIUYUTh WM YMEHBIIUTh MPEII0KEHHOE YUCIIO
y4eOHBIX 4acOB Ha TEMY, YTOOBI YTIyOUTHCS B TEMAaTHKY, B OOJbIIEH CTENEHU 3aMHTEPECOBABIIYIO OOYYAIOIIUXCS, WM HalPaBUTh
yCUJIUSL HA TPEOA0JICHNE 3aTpyaHeHUH. JJomycTUMO Takke JIOKaJbHOE Mepepactpe/esieHne U MePeCcTaHOBKA AIEMEHTOB COJEPKaHUs
BHYTPH JJAHHOT'O KJlacca WM BHYTPH BCEro Kypca mpu HeoOxoaumocTu. KonndecTBo mpoBepoyHbIX paboT (TeMaTUYeCKHid U UTOTOBBIH
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KOHTPOJIb KayecTBa yCBOEHHUs Y4eOHOTrO MarepHana) M HUX THUIl(CaMOCTOSITENIbHbIE U KOHTPOJbHBIE PabOThI, TECThI) OCTAIOTCS Ha
yCMOTpEeHHEYUHTENs. TakKe YIUTENb BIPaBe YBEIUIUTh WIH YMEHBIIUTh YACIO YI4eOHBIXUacoB, OTBeAEHHBIX B DenepanbHoii paboueit
nporpaMMe Ha 0000IIeHHe, MOBTOPEHHE, CUCTEMAaTU3allri0 3HAHUN oOydaromuxcs. EMWHCTBEHHBIM, HO MPHUHIMIIAAILHO Ba)KHBIM
KpUTEpUEM, SIBIISICTCS JOCTHKCHHUE PE3yIbTaTOB 00YUEHHUs, YKA3aHHBIX B HACTOSALICH MporpaMMe Ha KOHEI] YPOBHS OCHOBHOTOOOIIETO
oOpazoBaHws.

Copepxanne ydeOHOro mpenMera «Marematuka», mpenactaBieHHoe B denepanbHoil afanTHpOBaHHONW paboyeil mporpamme,
cootBercTByeT @I'OC OO0, denepanbHOW OCHOBHOM 0Opa3oBaTENbHOM MpOrpaMMme OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4YETOM
IIPOJIOHTALIMH HA OJIVH T'OJ.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'OOBPA30BAHUA

OcBocHue y‘-I€6HOFO IIpcameTa «MaremaTuka» JOJIDKHO O6€CHG‘{I/IB3TBHOCTI/IX(€HI/IG Ha YPOBHC OCHOBHOI'O O6HIGFO O6pa3OBaHI/I$I
CIICAYIOIINX JUYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX 06p330BaTeJII>HBIX PE3YIILTATOB:

JIMYHOCTHBIE Pe3ybTATHI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpPaMMbl yuyeOHOTO MpeameTa
«MaremaTuka» XapaKkTepU3yrTCs:

ITaTpuoTnyeckoe BOCIMTAHKE:

IIPOSIBJICHUEM HWHTEpPEca K IMPOLUIOMY M HACTOSIIEMY POCCUMCKONM MAaTEMAaTHUKHU, EHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSIM
POCCHUMCKUX MaTEMAaTUKOB U POCCHUMCKOM MAaTeMaTHYECKOW IIKOJbI, K HCIOJB30BAHHUIO 3THX JOCTHKEHHM B APYIrUX HAyKax W
MPUKJIAAHBIX cdepax.

I'pamxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00513aHHOCTEH IpakIaHUHA U peau3alliu eronpas, MpeCTaBICHUEM 0 MaTeMaTHYECKUX OCHOBAX

(GYHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHHM, IPOLIEAYP IPaKIaHCKOI0 001IecTBa (BEIOOPHI,

OTPOCHI U TIp.); TOTOBHOCTBIO K OOCYXKJICHHUIO STUUECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM HAyKH,
OCO3HAaHUEM BAXKHOCTH MOPAJIBHO-3TUYECKUX MTPUHIIMIIOB B ICATEIBHOCTH YYEHOTO.
Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha aKTUBHOE yYaCcTHE€ B PELICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOW HANPaBJI€HHOCTH, OCO3HAHUEM BaXKHOCTH
MaTeMaTH4YECKOro 00pa3oBaHUsl Ha MPOTSHKCHUM BCEH JKU3HM I YCHENTHOM MpodecCHOHANIBHON NESITeIbHOCTH W Pa3BUTHEM
HEOOXOJIMMBIX YMEHU; OCO3HAHHBIM BBHIOOPOM U MOCTPOCHUEM UHAUBUIYAIBHON TPACKTOPUH OOpPa30BaHUS W KU3HEHHBIX IJIAHOB C
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y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.
JcTeTHYeCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHATHIOMAaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PEUICHHUM, pacCy>KICHHI;
YMEHHIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT'O O3HAHMS:

OpUEHTAallMe! B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSA
YeJioBeKa, MPUPO/Ibl U O0IIeCTBa, TOHUMAaHUEM MAaTeMaTHUYEeCKOM HaAyKH Kak cpepbl YeIOBEUECKON IeITeIbHOCTH, 3TAOB €€ Pa3BUTHS
Y 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUIIM3ALIMN; OBJIAJICHUEM SA3bIKOM MAaTEMAaTHUKN U MATEMATHYE€CKOUW KYJIbTYpOH Kak CPeICTBOM ITO3HAHMUS
MUpa; OBJIAJICHUEM MPOCTEUIIIMMH HABBIKAMU UCCIIEI0BATEILCKOUIEATEIHHOCTH.

dusuyeckoe BocnuTanue, GopMupoBaHue KyJbTyPbl 310POBbSI M SMOIHOHAIBHOIO 0J1arOMOJIyYH:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEICHHUS 3I0POBOTO 00pa3a KU3HH (310pOBOE
NUTaHue, COaJaHCUPOBAHHBIA PEKUM 3aHATHM W OTAbIXa, peryjspHas (Qui3nyeckas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HaBbIKA
pednexkcun, MPU3HAHUEM CBOETO paBa Ha OIIMOKY U TaKOTO K€ IIpaBa JAPYroro 4eJaoBeKa.

IK0JI0TNYeCKOe BOCTINTAHUE:

OpUEHTAIMEe HAa MPUMEHEHHE MATeMAaTUYECKUX 3HAHUM I pPElIeHUs 3aJadB 00JacTH COXPaHHOCTH OKPY’KaIOIIEH Cpelbl,
IUTAHUPOBAHMS TIOCTYNKOB M OLIEHKH MX BO3MOXXHBIX TMOCIEJICTBUN ISl OKPY>KAIOIIEH Cpe/bl; 0OCO3HAHUEM TII00aIbHOTO XapakTepa
AKOJIOTUYECKUX TIPOOJIEM U ITyTEeH X PEIICHMUS.

JInuHoCTHBIE pe3yJbTAaThl, 00ecTeYuBAIOIIHE AJANTAIMI0 00yYAIOIIErocss K M3MEHSIOIMMCH YCI0BUSIM CONMATBHOM U
IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JISHCTBHSIM B YCJIOBHSIX HEONMPEASIEHHOCTH, MTOBBIIIICHUIO YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPAKTHIECKYTO
NEeATEILHOCTh, B TOM YHCJIE YMECHHE YUUTBCS y APYTUX JIOACH, MPpHOOpETaTh B COBMECTHOM JESITCIIBHOCTUHOBBIC 3HAHUS, HaBBIKU H
KOMITETCHIIUU U3 OMBITA JIPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHWI, B TOM 4ucie (POPMyIUpPOBATH UJICU, TIOHATUS, TUIIOTE3bl 00 00BEKTaX W
SIBJICHUSIX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABATH MEe(MUIIMTHI COOCTBEHHBIX 3HAHHUM U

KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KAaK BBI30B, TPEOYIOIINI KOHTPMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUSI U ICUCTBUS, (POPMYJIMPOBATH U OIICHUBATh PUCKU U TTOCIEICTBHS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThI
MeTtanpenMeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOIrO MpeaMeTa

«MatemaTukan» XapaKTCPHU3YIOTCA OBJIaACHHUECM YHUBEPCAl1bHbIMU no3naeameibHbimu Oedcmewmu,
8



VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATIbHLIMU PE2Y/IAMUBHBIMU OCLICMBUIMU.

1) Vuueepcanvnuvie noznasamenvusle oelicmsusi odecneyugarom @opmuposanue 6a308blX KOSHUMUBHLIX NPOYECCos
obyuarowuxcs (oceoeHue mMemooos NOHAHUS OKPYHCAIOUWIe20 MUpa,; NPUMeHeHUe N02UYECKUX, UCCIe008ameNbCKUX Onepayuil, YMeHull
pabomamy ¢ ungopmayueti).
ba3oBble 1ornueckue 1ecTBUs:

BBISIBIISATD M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUNA MEXIY MOHATUIMU,
bopMyIMpoBaTh OMpEEICHUs MOHATUN; YCTaHABIMBATH CYIIECTBEHHBIA MpPU3HAK KiacCU(UKAIMU, OCHOBAHUS sl 00OOIICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATh, (DOPMYITHUPOBATh U MPE0OPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATCIBHEBIE, CIMHUYHBIC, YaCTHBIC U
001111€; YCIIOBHBIE;

BBISIBIIATh MaTEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U IPOTUBOPEUHs B (haKTaxX, TaHHBIX, HAOMIOACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPHUH 71 BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHH;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W WHAYKTHBHBIX YMO3AKITIOYCHHH, YMO3AKIIOUCHUH 10
aHaJIOTUH;

pasz0OupaTh JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUH (IIPSIMbIE U OT IPOTUBHOTO), POBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIC
JTOKA3aTelIbCTBa MaTeMaTHYEeCKUX (PaKTOB, BHICTpAWBaTh apryMEHTAIUIO, MPUBOAWTH MPUMEPHI M KOHTPHPUMEPHI; 0OOCHOBBIBATH
cOOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIOCO0 pelieHnus y4eOHOM 3aaun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIIEHUs, BHIOUpaTh HanboJee MOAXO SN C
y4€TOMCaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIEAOBATCILCKUM HWHCTPYMEHT IIO3HAaHUS; (OPMYIUPOBATh BOMPOCH], (PUKCHPYIOITHE
POTUBOPEYHE, TPOOIIEMY, CaMOCTOSTEIHPHO YCTaHABIMBATh MCKOMOE W JaHHOE, ()OPMHPOBATH THUIIOTE3y, apTYMEHTHPOBATh CBOIO
TIO3UIINI0, MHCHHC;

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHNE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTEMaTHYECKOTO OOBEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;

CaMOCTOATENIbHO (OPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI 110 Pe3ysibTaTaM

MPOBENEHHOTO HAOJIOCHUS, UCCIICIOBAHMUS, OIEHUBATH IOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;
MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIJIBUTATh MPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ nnpopmanmeii:
BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAIUH, TaHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;

BbIOMpaTh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUIOB U (POPM MPEACTABICHUS;
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BbIOMpaTh (POopMy MpeacTaBieHus HHGOPMALIMU U WIUTIOCTPUPOBATH pelIaeMble 3a7]aui CXeMaMu, InarpaMMaMu, HHOM rpauKoil
1 UX KOMOWHAIIUSIMH;

OLIEHUBATh HAAEKHOCTh HH(DOPMALINU IO KPUTEPHSM, MPEAJIOKEHHBIM YUUTEIEM WM CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

2) Yuusepcanvuvie  KOMMyHukamueHnwle Oeticmsus — 0becneyusaom c@opMUpoO8aHHOCMb COYUATbHBIX HABLIKOS
00yYaruuxcs.

OO01enue:

BOCHPUHUMATH U (DOPMYITHPOBATH CYKACHHS B COOTBETCTBUU CYCIIOBUSIMU U LIETISIMU OOIIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh
CBOIO TOYKY 3pEHUSI B YCTHBIX (IPU HAIMYUU BO3MOKHOCTH) U MUCHMEHHBIX TEKCTaX, [aBaTh MOSICHEHUS MO XOAY pElIeHUs 3aJlauu,
KOMMEHTHPOBaTh IOJY4YECHHBINPE3YIIbTAT;

B XOJI€ OOCYKIEHMsI 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXAaeMON TEMbIL,IPOOIEMbl, PEIIaeMON 3a/lauM, BbICKA3bIBATh UJIEH,
HAlleJICHHbIE Ha TIOUCK PEILIEHUs; COIIOCTABIIATH CBOU CYKJEHUS C CYKIECHUSIMU JIPYTUX YYACTHUKOB 1Majiora, 0OOHApY>KUBATh pa3inyue
U CXOJICTBO MO3MIINI; B KOPPEKTHOM opMe GOpMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

OPEJCTaBISATh PE3ybTAaThl PELIEHUS 3aJauyd, SKCIEPUMEHTA, HCCIENIOBaHUs, MPOEKTa; CaMOCTOSTENIBHO BbIOHMpaTh (opmaT
BBICTYIUICHUS CYYETOM 3a/1a4 MPE3eHTalNN, 0COOEHHOCTEN ayJMTOPUN U UHIUBUTyJIbHBIXBO3MOXKHOCTEM.

CoTpyaHu4vecTBo:

NOHMMATh U MCMOJIb30BaTh MPEUMYIECTBA KOMAHAHON W MHAMBHUAYaJIbHON paOOThI MPU PELUICHUH YY€OHBIX MaTEeMAaTHUYECKUX
3a/1a4; MPUHUMATh 1I€JIb COBMECTHOM NESATENbHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, paclpeaesaTh BUAbI padorT,
JIOTOBApPUBATHCA, 00CYKIATh MPOIECC U Pe3yIbTaT padOThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX GopMax paboThl (00CYkAEHUS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U JIP.); BBIIOJIHATH CBOIO YaCTh
paboThl U KOOPJAUHUPOBATH CBOU JIEUCTBUS C IPYTMMH WICHAMH KOMaH[Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMK MPOAYKT MO
KpUTEepUsM, chOpMyITNPOBAHHBIMYYaCTHUKAMU B3aUMO/ICHCTBUS.

3) Yuusepcanvnvie pezynamuensie Oeticmeus obecnedusarom QopmMuposanue CMulCI08blX YCMAHOBOK U HCUSHEHHBIX
HABbLIKOB TUYHOCTNU.

Camoopranuzamnus:

CaMOCTOATENIbHO COCTAaBJATh IIaH, AJITOPUTM pEIICHUs 3alayu (WM €ro 4acTh), BBIOMpATh CHOCOO pEeIIeHUS C YYETOM
UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUA C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:
BJIQ/IETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCA U Pe3yibTaTa PEIEHUs] MaTEMAaTUYECKON 3a/1auH;
IpEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTbh IIPU PELICHUM 3a/1a4d, BHOCUTb KOPPEKTUBHI B ACSITEIBHOCTh Ha OCHOBE

HOBBIX O6CTO$IT€JII>CTB,HaI‘/’II[eHHI>IX OH_II/I6OK, BBISIBJICHHBIX pr,Z[HOCTefI;
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OLICHUBAaTh COOTBETCTBHE pPE3yJbTaTa ACSITEIbHOCTH MOCTAaBICHHOW ILENUU YCIOBUSM, OOBSCHATH MPUUYHHBI TOCTHKEHUS WIIN
HEJOCTHKEHUS LIeJIM, HAXOJUTh OIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3yJbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS paboyeil mporpaMMbl IO MaTEeMaTHKE MPEACTaBICHBI MO rojlaM OOYYEHHS B CIIETYIOIIUX
pazzenax nporpaMMsbl B paMKax OTAEIBbHBIX KypcoB «Anredpa», «l'eomeTpus».

Pa3BuTHe J0rMuecKux NpeACcTaBlICHUI U HABBIKOB JIOTUYECKOTO MBIIIICHHUS OCYIIECTBISAECTCS Ha MPOTSHXKEHUH BCEX JIET 00yUCHHUS
B OCHOBHOM IIKOJIE B PAMKAax BCEX Ha3BaHHBIX KypcoB. lIpeamosaraercsi, 4To BBINIYCKHUK OCHOBHOW WIKOJBI CMOXET CTPOUTH
BBICKa3bIBaHUS M OTPHULIAHMS BBICKA3bIBAHUI, PACIO3HABATh HMCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, IPUBOJIUTH IPUMEPHI H
KOHTPIPHUMEPBI, OBJIAJEET IOHATHUAMM: ONPEICICHUE, aKCHOMa, TEOPEMa, OKa3aTeIbCTBO — M HAYYUTCS HCIIOJIB30BaTh UX IPH
BBINIOJTHEHUH YYE€OHBIX U BHEYUEOHBIX 3a/1au.

PABOYAS TPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPHUS». 7-9 KJTACCBI

Hesu n3yyeHust yaeOHOro Kypca

«MaremaTuky y»K€ 3aT€éM Y4YUThb HAaJ0, YTO OHAa YM B MOPSAOK IPUBOAUTY», — IKCAJ BEIMKUUA PYCCKUM ydeHbIM Muxaui
BacuibeBuu JIomoHOCOB. M1 B 3TOM COCTOMT OJIHA U3 ABYX IieJield OOy4eHHs] TEOMETPUU KaK COCTAaBHOM YacTH MAaTeMaTHKHU B IIKOJE.
DTOW 1eau COOTBETCTBYET JIOKAa3aTeNbHAs IMHUS MpenogaBanus reomerpun. Crienys npeacrtaBieHHol [Iporpamme, ¢ cenbMoro kiacca
Ha ypOKaxX TE€OMETPUU OOYYAIONMUUCA YUHUTCS TPOBOJUTH JOKAa3aTeIbHBIE PACCYXKIACHHUS, CTPOUTH JIOTUYECKUE YMO3AKITIOUCHMUS,
JIOKA3bIBaTh UCTHUHHBIE YTBEPKIACHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJAUTH PACCYXKIAEHUS «OTTPOTUBHOIO», OTIUYATH
CBOMCTBa OT MPHU3HAKOB, (POPMYIHPOBaTh 0OpaTHbIC yTBepkaAcHUS. OOyJaroniuiicsi, OBIaJeBITNNH UCKYCCTBOM pPacCyXaaTh, OyaeT
MIPUMEHATH €r0 U B OKpYykatouien xku3Hu. Kak nmucan reomerp u negaror Urope @enoposuy HlapeiruH, «1r0apsMHA, TOHUMAKOIIMMH,
YTO TAKOE€ JI0KAa3aTeJIbCTBO,TPYIHO M JaXKE HEBO3MOXKHO MAaHMITYJHUPOBATH». M1 B 3TOM COCTOMT Ba)KHOE BOCIUTATEIIBHOE 3HAYCHHE
M3y4YE€HUS TEOMETPHUH, MMPUCYIIEE UMEHHO OT€UYECTBEHHON MAaTEeMaTUUYE€CKOM IIKOJIE.

Bwmecrte ¢ TeM aBTOpBI MpOrpaMMbl MPEAOCTEPETAOT YUUTENSI OT U3JIUIIHETO (opMalin3Ma, OCOOEHHO B OTHOIICHUW Hadall U
ocHOBaHui reometpun. Opanny3ckuii mareMatuk JKaH /[peToHHE 10 3TOMY MMOBOJY BBICKA3aJICA TaK:
«YTo Kacaercs AENMKATHOW MpOOJIeMbl BBEACHHUS «aKCHMOM», TO MHE KaXKeTCsl, YTO Ha MEPBBIX MOpax HYXKHO BooOIIe Hu30erarb
IPOU3HOCUTH Camo 3TO cJI0BO. CIpyroi ke CTOPOHBI, HE CIEAYET YIYyCKaTh HU OAHOM BO3MOKHOCTH J1aBaTh MPUMEPHI JIOTUYECKHUX
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3aKIIOYEHUM, KOTOpbIE Kylna B OOJbIIEH Mepe, YeM HJIed AKCHUOM, SBJISIOTCS HCTHHHBIMA M €IWHCTBEHHBIMH JIBUTATEISIMU
MaTE€MaTUYECKOrO MBIIUICHHS.

BTopoii 1enbio n3y4eHusi FTeOMETPUU ABIISIETCS] UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U
MPaKTUYECKUX 3a]1a4, BCTPEUAIOIIMUXCS B peaibHOM KU3HU. OKOHUMBIINI KypC T€OMETPUU 00YYaIOLIUXCS JOJHKEH OBITh B COCTOSSHUU
OTIPEICTUTh TEOMETPUUECKYI0 (QUTypy, OMHCATh CIOBaMHU JTaHHBIA 4epTEX WM PUCYHOK, HAWTH IUIOUIA[b 3€MEIbHOTO y4YacTKa,
paccuuTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOT'O Kabelis Ui TpedyeMble pa3Mephl rapaka i aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpAasi, BBIUUCIUTENbHAS JTUHUS B M3YYEHUHU F€OMETPUM B HIKoJie. JlaHHas MpakTUdecKas JUHUS SIBISETCS HE MEHEE Ba)XKHOW, YeM
nepsast. Emé Ilnaton mpennuceiBail, 4ToObl «rpaxnaaHe IIpekpacHoro ropoja HM B KOEM CilIy4yae HE OCTaBJSUIM T'€OMETPHUIO, BEb
HEMAaJIOBAXHO JlaXke MOOOYHOE €€ MPUMEHEHHE — B BOGHHOM JeJie J1a, BIIPOUYEM, U BO BCEX HayKaxX — JJIS JYYIIETO0 UX YCBOCHUS: MBI
BE/Jlb 3HAaEM,KaKasi OECKOHEUYHasl pa3HMIIA CYIIECTBYET MEX]y UEJIOBEKOM NMPUYACTHBIM K T€OMETPUU U HEmpHU4YacTHbIM». [[st aToro
YUUTENI0 PEKOMEHAYETCSl OA0MpaTh 3aJlaui NMPAKTUYECKOTO XapakTepa Uil pacCMaTpUBAaEMbIX TE€M, YUUTh OOYYaIOUIUXCS CTPOUTH
MaTE€MaTUYECKUE MOJIEIN PEAIBHBIX >KMU3HEHHBIX CHUTyallWd, MPOBOJWUTH BBIYMCICHUS W OLEHUBATH AJICKBATHOCTH IOJYYEHHOIO
pesyabprara. KpaliHe Ba)KHO MOMUYEPKHUBATH CBA3U I'€OMETPUU C APYTUMH

MpeAMETaMH, MOTHMBHUPOBATh HMCIOJIb30BaTh OIPEACIICHUS TE€OMETPUYECKUX (UTYp U TOHSATUH, JEMOHCTPUPOBATH IMPUMEHEHHE
MOJIYYEHHBIX YMEHUI B (PU3HKE UTEXHUKE. DTU CBA3M Haubosee SpKO BHJHBI B TeMax «BeKTopb»,
«Tpuronomerpuueckue cooTHomeHus», «Meton koopaunat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
CornacHo yuyeOHOMY TuiaHy B /-9 Kiaccax wu3ydaercs y4deOHBIM Kypc
«I"eomeTpus», KOTOPBIN BKIFOYAET CIEAYIOIIME OCHOBHBIE Pa3/ielibl COJIEPKAHMS:
«I'eomeTpuueckre QuUrypsl M UX CBOWCTBay, «l3MepeHHEe T'€OMETPUUYECKUXBEINUYUH», a Takxke «JlekapToBbl KOOpPIWHATHI
Ha TUIOCKOCTHY», «BekTopbi»,
«JIBmxenus miockoctn» U «lIpeodpazoBanus mogo0us».
VY4eOHbIl MIIaH MpeaycMaTpUBAET U3yUeHHE FEOMETPUU Ha 0a30BOM YPOBHE, UCXO/IA U3 HE MeHee 68 yueOHbIX 4acOB B yUeOHOM
rojay. Bcero 272 yaca 3a 4eThIpe roga oOy4eHusI.

CopeprxaHue yuebHoro kypca (no rognam obyueHums)
[ kaace
HavaneHble monsaTtus reomerpuu. Touka, mpsmasi, OTPE3OK, Jyd. Yros. Buael yrios. BepTukanbHble M CMEXHBIE YIJIBI.
buccekrpuca yrna. JlIomanas,MHOroyronsHuk. [IapanneapsHOCTh M NEPIIEHANKYIIAPHOCTD MPSAMBIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
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IIprMepbl CMMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE MOCTPOEHHUS ¢ TOMOIIBIO LIUPKYJIS U IMHEUKH.

TpeyronbHuk. BeicoTa, Memuana, OucceKkTpHuca, WX CBOWCTBAa. PaBHOOEIPEHHBII M PAaBHOCTOPOHHUN TPEYTrOJIbHUKHU.
HepaBencTBOTpEyTrONIBHUKA.

CBoiicTBa 1 pU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKA. [IpU3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBoiicTBa 1 PU3HAKY NAapaUIEIbHBIX NPAMBIX. CyMMa yTJIOBTPEYroJIbHUKA. BHEIIHUE YTIiibl TPEYTOJIbHHKA.

[IpssMoyroJsibHBIN TpeyroJbHUK. CBOWCTBO MEIMAaHbI NPSIMOYTOJIBHOTO TPEYTrOJbHUKA, POBEAEHHON K THnoTeHy3e. [Ipu3Haku
paBEHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsiMOyTronbHbIN TpeyroibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM, TEOpEMa O OOJIBIIEM YyIiie U O0bIIeH
CTOPOHE TPEYTOJbHUKA. [IepIIeHIUKYIISIp U HAKJIOHHASL.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yria u CepeIUHHBIMIIEPIICHANKYIISIP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KPYT, XOpJ1a U AUaMETP, UX CBOMCTBA. B3anMHOE pacnosioKeHue OKpYyKHOCTH U npsaMoid. KacaTenbHas u cexyias
K OKpy>XKHOCTH. OKpy>KHOCTb, BIICaHHAas B yroJy. BrimcanHas n onucaHHasi OKPYKHOCTH TPEyTOJbHUKA.

8 kiace

Yetsipéxyronpuuki. [lapannenorpamm, ero npu3HaKku U CBocTBa. YacTHRIECTy4Yau MnapauieaorpaMMoB (TPsSMOYTOJILHUK, POMO,
KBaJpar), X MPU3HAKK UCBOMCTBA. Tpanerus, paBHOOOKas Tpamneius, e€ CBONCTBa U pu3Haku. [IpsMoyronapHas Tpamnerusi.

Meron yaBoenus Menuassl. L{eHTpanbHas CMUMMETPHSL.

Teopema @aneca m TeopeMa O NMPONOPLUHMOHAIBHBIX OTpe3kax. CpenHue JIMHUM TPEyrojibHUKa W Tpaneuuu. Llentp macc
TPEYTOJIbHUKA.

[TogoOue TpeyroabHUKOB, KOdppuuent nogodus. [Ipuznaku nomodust TpeyroinbHUKOB. [IlpuMenenne nogo0us npu pereHuu
IIPAKTUYECKUX 3a/1a4.

CaoiicTBa 1omaaei reomerpuyeckux Guryp. GopmMyiibl AJis MIOIMAIN TPEYTOIbHHUKA, TapajuieorpaMma, poM0Oa U Tpaneruu.
OTHo1IeHHe TIoIIa/IeH MOA00HBIX (DUTYP.

Brruncnenue miomaaei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4yaToi Oymare.

Teopema I[Mudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn npakTUUECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsIMOYIOJIbBHOIO TpeyrojabHuKa. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuyeckue Gpynkiuu yrios B 30°, 45° u 60°.

BrnmcanHble M LIEHTpaJIbHBIE YIJIbI, YTOJ MEXIAY KacaTeJbHOM M XOpAOH. YIUIBI MEXKIY XOpJaMH M CEKylIMMU. BrimcaHHble H
OTHCaHHBIE YETHIPEXYTONBHUKH. B3anMHoOe pacnonokenue AByx okpyxHocTell. Kacanue okpyxnocteil. O01une kacareabHbIe K ABYM
OKPY’KHOCTSIM.

9 kJaacc
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Cunyc, kocunyc, Taurenc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIbI TPUBEACHUS.

Pewenune TpeyroapsHuKoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PelieHue npakTH4ecKuX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB W TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [loqodue cooTBETCTBEHHBIX JIEMEHTOB.

Teopema o pon3BeIeHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYLINX, TEOPEMA O KBAaJpaTe KacaTeIbHOM.

Bekrop, mnvHa (MOIysb) BEKTOpPA, COHAINPABIECHHBIE BEKTOPHI, MPOTUBOMIOJIOKHO HAIPaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamMu. PasznokeHne BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTsl
BekTopa. CKalsipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKICHUS JIJIMH U YIJIOB.

MnaHnpyemblie NnpeaMeTHbIE€ pe3y/ibTaTbl 0OCBOEHMA pabouennporpamMmmbl Kypca (no rogam obyueHms)
OcBoenne y4yeOHOro kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETro00pa3oBaHUs JIOJKHO OOECIeUYMBATh JOCTHKCHHUE
CIEAYIONINX MPEeIMETHBIX00Pa30BaTEIbHBIX PE3YIbTATOB:
7 KkJaace
Pacnio3naBaTh u3yueHHbIe reOMeTpruUYecKue (PUryphl, ONMPEAEIATh UX B3aUMHOE PACIOJIOKEHNE, N300paKaTh T€OMETPUUECKUE
(GUrypbl; BEITIOIHATHUEPTEKH MO YCIOBUIO 3a/1au. MI3MepsITh TMHEWHBIC U YTJIOBBIC BEIMUUHBL. PeraTh 3a/1a4u Ha BEIYUCIICHUE JITTUH
OTPE3KOB U BEJIUYUH YTJIOB.
Henate TpyOyr0 OIEHKY JMHEWHBIX W YTJIOBBIX BEIMYUH IPEAMETOB BPEaIbHON JKU3HHM, PA3MEPOB MPUPOIHBIX OOBEKTOB.
PaznuyaTe pazmepsl 3THX 00BEKTOB IO MOPSJIKY BETUIHHBI.
CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a1auyam.
[Tonp30BaThCs MPU3HAKAMH PAaBEHCTBA TPEYTOJLHUKOB, MCIIOJIH30BaTh IMTPU3HAKH U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB
MIpY PEILICHUY 3a/a4.

[IpOBONUTE TOTUYECKUE PACCYKICHUS C UCIIOIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIWAaHbI, MPOBEAEHHON K TMIIOTEHY3€E
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4.

Onpenensts napamuieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU cekymas. OnpeaensaTh mapamuieabHOCTh
MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM MPSAMOM A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3amaun Ha kiieTyaTou Oymare.

[TpoBOIUTH BBHIYKMCIICHUS U HAXOUTh YHCIIOBBIE M OyKBEHHBIC 3HAUEHUS YTIIOB B TEOMETPUUECKUX 3a]]a4aX C UCIOJIb30BaHUEM
CYMMBI yTJIOBTPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHBIX MPUIIEPECEUCHUH JIBYX MapajuIebHbIX MPSMBIX
cekyuel. PemaTe npakTrnueckrne3asayn Ha HaXO0K/ICHUE YTJIOB.

BnaneTs noHsATHEM T€OMETPUUYECKOTO MECTA TOUEK. Y METh ONpPEIENsTh OMCCEKTPUCY YTJIa U CEPEANHHBIA MEPIEHAUKYISP K
14



OTpPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

@opMyIMpPOBATH ONPEAEIECHUS OKPYKHOCTH U KPYTa, XOPJAbl U INaMETPA OKPYKHOCTH, IOJIb30BATHCS UX CBOMCTBAMU. Y METh
IIPUMEHSITh 3TU CBOMCTBA IIPU PEIICHUM 3a/1a4.

Brnanets moHATHEM OMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxoauTh €€ eHTp. [lonp3oBaThcs haktamMu o ToMm,
YTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA NMEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHAUKYISIPbl K CTOPOHAM
TPEYTOJIBHUKA IIEPECEKAIOTCS B OTHOW TOYKE.

Biianets moHSATHEM KacaTEIbHOM K OKPY>KHOCTH, MOJIb30BaThCS TEOPEMOM O MEPHEHAUKYISIPHOCTU KAacaTEIbHOM U paanyca,
MIPOBEAEHHOTO K TOUKE KaCaHUs.

Ilonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITIOCTPOCHUS € IIOMOIIBIO [IUPKYJISU JTUHEHUKH.

8 kiacc

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, MX DJJEMEHTBHI, II0Jb30BATbCA HX CBOWCTBAMU IIpU PELICHUU
r€OMETPUYECKHX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUKH MEpECEUECHUs MeUaH TPEYroJbHUKa (LIEHTpa Macc) B PEILICHUH 3ajau.

Bitazers noHsATHEM CpeHEN JIMHUN TPEYTOJIbHUKA U TPAIICLUU, IPUMEHATh UX CBOWCTBA IIPU PEILIEHUU I'€OMETPUYECKUX 3a/1a4.
[Tonp30Barbcsa Teopemon Paseca U TEOPEMOM O IMTPONOPLUMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX ISl PELICHUS PAKTUYECKUX -3a/1a4.

[IpuMeHsTh NPU3HAKU TI01I00MS TPEYTOJIBHUKOB B PEILIEHUN T€OMETPUUYECKUX 3a]1a4.

[Tonb3oBaThes Teopemoit [ludaropa nias pemieHuss TeOMETPUUYECKUX M MpakTHUYecKuX 3anad. CTpoUTh MaTeMaTHYeCKYIo
MOJENb B NPAKTUYECKUX

3a/1auyax, CaMOCTOSTENLHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUEIJIUHBI.

Branerb MOHATUAMM CHUHYCa, KOCHHYCa M TaHI€HCAa OCTPOTO YIUVIa ONPsIMOYTOJBHOTO TpeyrojbHuka. [loiap30BaThCa 3TUMHU
MOHSATUSIMU TSI PEIICHUSTIPAKTUYECKHUX 3a/1a4.

Beruncnars (pa3audyHbIME CIIOCOOAMHU) IUIONIAAL TPEYTOJbHUKA M TUIOIIAJA MHOTOYTOJBHBIX (uryp (moan3ysch, e
HEO0O0XO0IMMO, KAIBKYIATOPOM). [I[pUMEHSATh MOJTydeHHbIE YMEHHUS B MPAKTUYECKUX 3aadax.

Bnajneth NOHATUSMH BIIMCAHHOTO W LIEHTPAJILHOTO YIJla, UCIOJIH30BaTh TEOPEMbI O BIMCAHHBIX YTilaX, YriiaX MEXIy XOpaamMu
(CexkymuMM) U yriie MeXIy KacaTeIbHON M XOPAOU MPpHU PEIIEHUH FreOMETPUIECKHUX 3a1a4.

Braners moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITHh CBOMCTBA OMMCAHHOIO YETHIPEXYTOJIbHUKA TIPU PEIICHUN
3a/ay.

[IpuMeHsATh NOJyYEHHbIE 3HAaHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTUYECKUEMOACINN JIs 3a]]a4 PeaibHON JKU3HU U MPOBOAUTH
COOTBETCTBYIOIIHNE BBIYUCICHUS C TPUMEHEHUEM TI0I00MS M TPUTOHOMETPHUH (TIONB3YAChH, € HEOOXOIUMO, KaTbKYJISITOPOM).

9 kJacc
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3HaTh TPUTOHOMETPHUECKHE (PYHKIIMU OCTPBIX YTJIOB, HAXOJUTh C MX MOMOIIBIO PA3NUYHBIE 3JIEMEHTHI MPSIMOYTOJBLHOTO
TPEYroJIbHUKA («PELICHHE MPSMOYTOJbHBIX TPEYTrOJbHUKOBY»). HaxoauTe (C MOMOIIBIO KalbKyJIATOpAa) [JMHBI W YTl JUIS
HETaOJMYHBIX 3HAYCHHI.

[Tonp3oBaTbes opMyliaMy TPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKJIECTBOM ISl HAXOXKACHHUS COOTHOILICHUI
MEXAY TPUTOHOMETPUYECKUMH BETUYHUHAMH.

Hcnonb30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUIsl HAaXOXJICHHSI Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («peleHue
TPEYTrOJIbHUKOBY ), IPUMEHSATh UX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Bnaners noHATHsAMU npeoOpazoBaHus MOAO0HUS, COOTBETCTBEHHBIXJIEMEHTOB NMOA00HBIX (uryp. [lonb3oBarbest cBoMiCTBaMU
10/1001s MPOU3BOJIBHBIX (PUTYP, YMETb BBIUMUCIATH JJIMHBI U HAXOAUTh YIUIbI y TOJ0O0HBIX Guryp. [IpumeHsaTs cBoiicTBa monodus B
IPAKTUYECKUX 3a7ja4yax. ¥ METhIIPUBOIUTh MPUMEPHI NOJOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

Ilonp30BaThCsA TEOPEMAaMU O NPOU3BEAECHUN OTPE3KOB XOPI, O IIPOU3BEIECHUH OTPE3KOB CEKYIIMX, O KBAJAPaTe KacaTeIbHOM.

[Tonb30BaThbCsA BEKTOpaMH, HOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUICMBICI, TPUMEHATh UX B PELICHUU
reOMETPUYECKUX U (Pu3nyeckux 3anad.llpumMeHsTh CKalsipHOE MPOU3BEICHUE BEKTOPOB JIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaThCA METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PEHIEHUN T€OMETPUUYECKUX U NMPAKTUYECKHUX 3a4ad.

TeMaTuueckoe nJaHMpoBaHue yue6Horo Kkypca
(ITOTOJAM OBYUYEHI )

7 KJj1acc

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (4HMc10
4acoB)

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
OcHoBHOE coaep:xaHue
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IIpocreiimme
reoMeTpuiecKue
urypsi

U MX CBOMCTBA.
N3mepenue
reoMeTpHYecKUuX

BCJIUYHNH

(14 v)

[Ipocreliiue  reoMeTpuyecKue
OOBEKThI: TOYKH, MPIMbIC,TYUH
u YTJIBL, MHOTOYTOJIbHUK,
JIOMaHasl.

CMexHble U BEpTUKAJbHBIC
YTJIBL.

Pabora C MIPOCTEHIINMHU
YepTEeKAMH.

N3mepenne JIMHEMHBIX u
YTIIOBBIX

BCJIMYMH, BBIYHUCJICHHUEC OTPE3KOB
n

YTJIOB.

[lepumerp u mmowanp ¢uryp,
COCTaBJIEHHBIX u3
HPSIMOYTOJIBHUKOB

®opMyIMPOBATH OCHOBHBIC IIOHATHUS U ONPEICIICHHUS.

Pacno3snaBaTh H3y4YeHHbIE I€OMETpPUYECKHE (UTYpHI, ONMPEAeNsATh UX B3aUMHOE

PacCIioJIOKECHHUE, BbINMOJIHATD qepTém o yCJIIOBUKO 3aJlauu (HpI/I HaJIN4YUH

BO3MOKHOCTH).

I[IpoBoauTh MpOCTEHIIME MOCTPOCHUS C TMOMOIIBIO IUPKYJss U JUHEUKH (Tpu
HAJIMYUU BO3MOKHOCTH).

W3MepsATh JMHEHHBIC W YIJIOBBIC BEIMYMHBI TC€OMETPUUYCCKUX U TMPAKTHICCKHX
00BEKTOB.

OnpenensiTh «Ha raa3» pa3Mepbl peaabHbIX 00BEKTOB, MPOBOAUTH IPYOYIO OIIEHKY
X pa3MEpOB.

PemaTh 3a7aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMUUH YIJIOB.
Pemarhb 3a1aun Ha B3aMMHOE PacIoIOKEHNE T€OMETPUIECKUX huryp.

[IpoBoaANTH KIacCUPUKAUIO YITIOB, BBIYUCJIATH JINHEHHBIE U YIJIOBbIE BEJIUYMHBI,
NMPOBOAUTH HEOOXOAUMBIE JIOKA3aTEIbHBIE PACCYKICHUS.

3HAKOMHTBCS C MCTOPHEH Pa3BUTUS T€OMETPUN
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TpeyrojibHuku

(22 u)

[lonsiTue 0 paBHBIX
TPEYrOJIbHUKAaX W IEPBUYHBIC
IIPEJICTaBICHUS 0  pPaBHBIX

(koHTpY’HTHBIX) (urypax. Tpu

pU3HaKa paBeHCTBa
TPEYTrOJbHUKOB.

[Tpu3naku paBeHCTBa
PSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CBolicTBO
MeMaHbI IPSIMOYTOJILHOTO
TpPEeYroJabHUKA.

PaBHOOe1peHHbIE u

PaBHOCTOPOHHHE TPEYTOJIbHUKH.

[Ipuznaku u CBOICTBa
PaBHOOEPEHHOTO
TPEYrOJIbHUKA.

[IpotuB  OojblIel  CTOPOHBI

TPEYroJdbHUKA JIEKHUT OOJBIIUI
yroia. [Ipocreiine HepaBeHCTBa

B reomerpuu. HepaBeHCTBO
TPEYroJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C
yriom B 30°.

HCpBLIC IOHATHA 0

J10Ka3aTCJIbCTBaX B TCOMCTPUU

Pacno3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX uepTekax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh crnencTBUS  (PaBEHCTB  COOTBETCTBYIOIIMX —DJIEMEHTOB) M3  PABEHCTB
TPEYTrOJIEHUKOB.

@opMyJIMPOBATh OINPEICIICHUS: OCTPOYTOJIBHOTO, TYMOYTOJBHOIO, MPSMOYTOJIBHOIO,
paBHOOCPEHHOTO, PABHOCTOPOHHETO TPEYTOJBHUKOB; OMCCEKTPUCHI, BBICOTBI, MEIHUAHBI
TPEYroJIbHUKA; CEPEAMHHOTO MEPIICHAUKYJIISIpa OTPE3Ka; IepUMETpa TPEyroabHUKA.

@DopMyJIMPOBAThH CBOMCTBA U IPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutrhb 4yepTexu (NPU HAIMYUM BO3MOXXHOCTH), pemiaTh 3a4a4¥ C IIOMOIIbIO
HaXO0XCHUS PaBHBIX TPEYTOJIbHUKOB.

[IpuMeHSTH IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB B 33/1a4aXx.
Hcnoab3oBath M(POBBIE peCypChl AJISl HCCAEAOBAHUS CBOWCTB N3y4aeMbIX (QUTYD.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU
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[MapaJieJbHbIE [TapamtenbHple  npsMble, ux |(@OPMYJHPOBATH MOHATHE MAPAUICTbHBIX MPSIMBIX, HAXOAUTh MPAKTHYECKHE TPUMEPHI.
npsiMble,  cymma [cBOMcTBa, IlaTelii  mocryiar .
M3yuaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX IPU MEPECEYECHHH MAPAIICIBHBIX TPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIC u
(14 v) OMHOCTOPOHHHE YUIRL [[TpoBoauTh [J0KA3aTEILCTBA MAPAIUIEIBHOCTH [BYX MPAMBIX C IIOMOIIBI YIJIOB,
(06pasoBanmbie IPH |oGpa3oBaHHbIX IPH IEPECEUEHUH ITUX TIPAMBIX TPETHEMN MPAMON. BHIYMCAATH CyMMYYTIIOB
TiepeceaeHn TTapaICIbHbIX 1y evroipHIKA B MHOTOYTONTBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCIIOBbIC ¥ OYKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUECKUX 3aj1auyax C
[IpusHaK TApaLICIBHOCTH oo np30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOJIbHUKA U MHOTOYTOIbHHKA.
IpSIMBIX ~ 4Yepe3  PaBEHCTBO
pACCTOSIHMH OT TOYEK OfHON [SHAKOMHTLCSI C HCTOPHeli pa3BUTHS FeOMETPHH
MPSMOM 10 BTOPOH MIPSIMOM.
CymMMa YIJIOB TPEYroJbHHUKA U
MHOTOYTOJIbHHKA.
BHerHye yribl TpeyroibHuKa
OKpYKHOCTD 1 (OKPYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpPedeJeHHsl: OKPYXKHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPYKHOCTH. .
['eomeTpuUecKue OKpY/KHOCTD, BIHCAHHAR B YTON M3yuaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHH BO3MOKHOCTH).
, :
MOCTPOEHHUSI Monsrie o IMT, nprveHerue B HccienoBaTh, B TOM YKCIIE HCMOJb3Ysl HH(POBBIE PECYPChI: OKPYXKHOCTh, BIIMCAHHYIO B
b (v
OJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB KAacaTeIbHBIX.
(14 1) 3aJadax. buccekrpuca p O HEHIP OKRpYXK ’ yroi p P

CepeIMHHBINA TMepHeHIUKYIIIpKaK
TEOMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb, OIHMCAHHAasl OKOJIO
TpeyrojibHUKa. BrnucaHHas B

TPEYrOJIbHUK OKPY>KHOCTb.

HUcnoab3oBatb MeToa [ MT y1st mokazaTenbCcTBa TEOPEM O TIEPECEUCHUH OMCCEKTPUCYTIIOB
TPECYIrOJIbHUKA U CCPCAMHHBIX INECPIICHAUKYIAPOB K CTOPOHAM TPCYTrOJIbHHKA C IMMOMOIIBIO
['MT.

OBiajgeBaTh MNOHATHSIMH BIIMCAHHOW ¥ OMHCAHHON OKPYXXHOCTEH TPEYroJbHUKA,
HAXOAUTh LIEHTPHI ITUX OKPYKHOCTEH.

PemiaTh OCHOBHBIE 3aJa4d Ha MNOCTPOCHHE. yrIjia, PaBHOI0 OAHHOMY, CCPCAMHHOIO
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[Ipocreiimue

3aJa4un Ha

[IEPIEHINKYJIIpa JAHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH dYepe3 OaHHYI0 TOYKy H

[IOCTPOEHHE NEPHIEHUKYIIAPHOM JaHHOW HpsSMON; OHMCCEKTPUCHI JAHHOIO YIJa; TPEYrOJbHHUKOB IIO
Pa3IMYHBIM 2JIEMEHTAM.
3HAKOMHTLCH ¢ HCTOPHEH Pa3BUTUS T€OMETPUN
IloBTOpEeHnue, [ToBrOopenue wu 06o6meHue [PemiaTh 3a1a4n Ha MOBTOPEHHE, ULTIOCTPUPYIOIINE CBA3U MEXy Pa3IMYHbIMU YacTAMH
0000menue OCHOBHBIX IIOHATHHA U METOJOB  [Kypca
Kypca
3HAHUH
7 Kyacca
(4 )
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8 KJ1acc

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoOBHOe coiep:KaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSHA

YeTbIpEéXyrobHH-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

W cBoicTBa. YacTHble cCiyyau

napajieIorpaMMOB
(IpAMOYTOJIbHUK, pomo,
KBaJpaT), WX TMPU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U [IPSIMOYTOJIbHAS TPAIICIUH.

VnBoenue MEIUAHEL.

L{eHTpanbHas CUMMETpUs

MN300paxarh 1 HAXOAUTDH HA YEPTEKAX YETHIPEXYTOJIbHUKH Pa3HbIX BUJIOB U UX DJIEMEHTHI.

@opMy.IUPOBATH ONpeAeseHusl: apajuieorpaMma, MpsIMOYToJIbHUKaA, poM0Oa, KBajapaTa,
Tparneuny, paBHOOOKOH Tpanenuu, NpsiMOyTroJIbHON Tpanenuu.

Jloka3pIBaTh W HCHOJB30BATH MNPH pelIeHUH
apajuiesiorpaMma, npsIMOyrojibHUKa, poM0Oa, KBajpara, Tpareuuy, paBHOOOKON Tparneuuy,

3aJa4 IpPU3HAKM U CBOMCTBA:

[IPSIMOYTOJIBHOM Tpanenuu.
[IpuMeHSITH MeTO/ y/IBOEHUS MEIMAHbI TPEYTOJIbHUKA.
Hcnoab30BaTh HUGPOBBIE peCYpPChl Ui UCCIeI0BaHUS CBOMCTB U3y4aeMbIX (UTYp.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsisi JIMHUS TPEYroJibHUKA.
Tpaneuus, €€ cpeaHss JIMHUS.

[ [ponnopumoHaIbHbIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOIMMOPLHHUOHAJIBHOI'O OTPE3KaA.

CBoiicTBA  IIEHTpa  Macc B

TPEYTOJIbHUKE.

IIpoBoANTL MOCTPOEHUSI C NMOMOUIBIO LUPKYJSA U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpeMBl O  IPONOPLUOHAIBHBIX CTPOMTb  YETBEPTHIN

PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOKHOCTH).

OTpE3Kax,

HpOBO}]I/ITb A0Ka3aTEJIbCTBO TOr0, 4YTO MCHMAHbI TPECYTrOJIbHUKA MCPECCKAIOTCA B O)IHOﬁ
TOYKEC, 1 HAXOAUTb CBA3b C HCHTPOM MacC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIAMAHBI
JACIIATCA TOYKOM UX Mepe CCUCHUs.

Haxoautsb HOI[O6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTEeIKax C YKa3aHHuEeM

COOTBCTCTBYIOIIMX ITPU3HAKOB HO)]06I/I5[.

PemaThb 3aga4ym Ha l'IOI[O6HBIe TPEYTrOJbHUKH C ITIOMOIIBIO CaAMOCTOATCIBHOI'O ITIOCTPOCHU A
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[TomoOHBIE TpeyroabHUKH. Tpu [4epTexel (IIpH HATMYMKU BO3MOXKHOCTH) M HAX0XKJICHUS OJOOHBIX TPEYTOJbHUKOB.

[pU3HaKa noxoous

[IpoBoAUTH 10KA3aTEIBCTBA C UCTIOIB30BAHUEM ITPU3HAKOB TOJO0MS.
TPEYroJbHUKOB.  IIpakTuyeckoe
[PUMCHCHHC Jloka3pIBaTh TP MpPU3HAKA TTO00HUS TPEYTOJLHHUKOB.

IIpuMeHATH [10Iy4YEHHBIEC 3HAaHUS IIPYU PELICHUU T€OMETPUUECKUX U IIPAKTUYECKUX 3a]1a4.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTUS T€OMETPUN

IL1omans.
Haxoxnenue
10 ei
TPEYTroJbHHUKOB H
MHOT0YT0JIbHBIX
¢uryp. Inomaau
MoA00HbIX (uryp

(14 v)

[lonsiTue o0 oOwmel Tteopun
[LTOIIATH.

DopmyJIbl JUTS TUTOIIAIA
TPEYroJIbHUKA,

napauienorpamma. OTHOLLIEHUE
[UIOIIAZIEH  TPEYrOJIbHUKOB C
OOIIMM OCHOBaHUEM U 001IIEH

BBLICOTOM.

Brraucnenue inehE
CIIOKHBIX buryp yepes
pa3zbueHue Ha  4acTu H
JTOCTPOCHHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.

Brruncinenue IJIOIIAIEH.

OgiiaeBaTh NEPBUYHBIMYU TPeEACTABIEHUsIMH 00 0O0ImIel Teopuu IUIOMAIU (MEpHhI),
(popmyupoBaTh CBOMCTBA IUIOMIAH, BBISICHATh MX HATJISIHBIA CMBICI.

BoiBoAMTH (hOPMYIIBI TUTOIIAIN TTapalIeJIorpaMMa, TPEYTOJIbHUKA, TPATICIIH U3 (POPMYJIBI
TJI0IIIATU TIPSIMOYTOJIbHUKA (KBaIpaTa).

BbiBoauTh (GOpMYIIBI TUIOIMIAIN BBITYKJIOTO YETHIPEX YrOJIbHHUKA Yepe3 AMAarOHaIu U yroj
MEXy HUMH.

Haxonuth miomann ¢uryp, nM300pak€HHBIX Ha KieTyaToi Oymare, HCIOJIb30BaTh
pa30ueHNe Ha YaCcTu U JOCTPOEHUE (TMpU HAIMYMH BO3ZMOYKHOCTH).

Pa36npaTb NpuMepbl  UCIIOJIB30BaHUA BCIIOMOIaTeIbHOM IUIOMIAAUd IS peuicHuA

TCOMETPHUCCKUX 3a7ad.
Haxoauth mnomaau nogo0HbIX Guryp.
BbIuncasTh 1101 pa3IuIHBIX MHOTOYTOIBHBIX (DUTYD.

PemaTth 3a1a4m Ha TUIOMIAIb C TPAKTUUECKUM COJIEPIKAHHEM
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3anaun c MIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METO/A

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITugaropa
Ha4yaja
TPUTOHOMETPHUH

(10 u)

u

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHUMCHEHHE.

Oo6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (YHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHHUSI B IMPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHoIIEHNs MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

loka3zbiBaTh TeopeMy [Iudaropa, ucnoab3oBaTh €€ B MPaKTUUECKUX BBIYUCICHUSX.

DopMyJIMPOBATH  ONPEACICHUS byHKIMHA

MPOBEPATH UX KOPPEKTHOCTD.

TPUTOHOMETPUYECKHUX OCTpOro

yria,

BoiBoauThH TPUTOHOMCTPUYCCKHUEC COOTHOUICHUA B IIPAMOYTOJIBHOM TPCYT'OJIBHUKCE.

MccenenoBaTh COOTHOLICHUS MEXKIY CTOPOHAMH B HPSMOYTOJBHBIX TPEYrOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnosb30BaTh (HOpMyIIbl IPUBEACHUS M OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAaXOXJACHHUS COOTHOUIEHMM MEXIy TPUTOHOMETPUYECKHUMH (QYHKIUSAMHU pa3IMuHbIX
OCTPBIX YIJIOB.

IIpuMeHSTh [TOJyYEHHBIE 3HAaHUS U YMEHMS IIPH PEILICHUH NTPAKTHYECKUX 3a/1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH
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YTbl
OKPYKHOCTH.
Bnucannrnie

1 OIITMCAHHBbIEC

UETbIPEXYT0JIbHU-
KH.

KacareJnHblIe

K OKPYKHOCTH.

Brnucannble W LEHTpajbHbIE
YTJIbI,

YroJl MEXIy KacarelbHOU U
XOPJIOH.

Yriel  Mexay ~— Xopaamu M
CEKYILNMHU.

Bnucannsie u ONMCaHHbIE

YETBIPEXYTOJIBHUKH, UX ITPU3HAKU
u cBoiicTBa. [IpuMeHeHHMe STHX

@opMyIMPOBATH OCHOBHBIE ONIPE/IEICHNUS, CBA3aHHBIE C YIIIAMHU B KpyTe (BIIMCAHHBIHN yToI,
LIEHTPAJIBHBINA yroJI).

HaXOJII/ITL BIIMCAHHBIC YTJIbI, OMMUPAOIMIKUCCA Ha OAHY AYTY, BBIYUCIATD YIJIbl C ITIOMOIIBIO
TCOPCMbI O BIIMCAHHBLIX YIJiaX, TCOPEMbl O BIHMCAHHOM I-IGTI:IpéxyI‘OJIIJHI/IKe, TCOPCMbI O
LHCHTPAaJIbHOM YTJIC.

HccienoBaThb, B TOM YHCJIE C TIOMOILIBIO IU(PPOBBIX PECYPCOB, BIIMCAHHBIC W OMUCAHHBIC
YEeThIPEXYTOJIbHUKY, BBIBOAUTH UX CBOWCTBA U PU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IIPU3HAKHW IIPpU pCHICHUUN 3a1a4

Kacanue CBONCTB
OKpYKHOCTEH pU pEIIEHUH T'€OMETPUUYECKUX
(13 '—[) 3a1a4.
B3anMHOE pacnosnoxeHue IByX
OKPY’KHOCTEH. Kacanue
OKPYKHOCTEH
IToBTOpEHUE, [ToBTOpeHNe OCHOBHBIX MOHATHH [PemaTh 3a1aun Ha MOBTOPEHUE, WITIOCTPUPYIOIIUE CBA3M MEXIY pa3IMYHBIMU YacTIMU
o0o0menne 3HAHMI 1 Kypca
(4 a) METOJIOB KypcoB 7 W 8 KJIaccos,

000011IeHrEe 3HAHUHA
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9 KJ1acc

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHOBHOe coep:KaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4YaI0IIUXCSH

4acoB)
Tpuronomerpusi. [[lonatue  cuHyca, KocuHyca,POpMyJMpoOBATH ONpeleJIleHMs  TPUTOHOMETPUUYECKUX (PYHKIUI TYIBIX U IMPSIMBIX
TaHreHca OCTPOro yria, (pOpMyJIblyIJoB.
Cunyc, KOCHHYC,

TaHreHc yriaos ot 0

IIPUBCICHUSI.

Haxoaurth CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYIrOJIbHUKA I10 Ta6JII/IIIaM H 4epe3

no 180 rpaaycoB.Onpenenenue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPUYCCKUX 3
S — McnoJib30BaTh (GOPMYIIbI TPUBEACHHS ISl BHIYMCIICHHS TPUTOHOMETPUUYCCKUX (DYHKIHIA
¢bynkuuit yrmos ot 0° mo 180°. |TymbIxX yrios.
(16 )
Permenne HaxoxieHne JUIMH CTOPOH U [BBIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PanyCOM OIMCAHHON OKPYKHOCTH).
TPEYroJbHUKOB.  [BEIUYUH YIJIOB TPEYTOJLHUKOB.
Teopembr HaxoauTh CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yeup p p pynpm yr
TYIIOrO yria. Teopema 5
CHHYCOB. . Pemath TpeyroJbHUK, UCTIONB3YS ONpPENeNICHHS TPUTOHOMETPUYECKUX (YHKIHIA OCTPOTO
KOCUHYCOB(00001IEHHA)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopemMa CHHYCOB (C pajnycoMm yri1a, TCopeMy Y y

OTMCAaHHOUW OKPY>KHOCTH).

dopmyna IO a u
yepes JIBE

CTOPOHBI M YTOJ MCXKIAY HHUMH.

TpEyroJIbHUKA
dopmyna IO a u
JeTBIPEXYTOJIBHUKA  Yepe3
TMArOHAIIM U YTOJI MEXKIY HUMH.

€ro

PemaTts HecTaHJapTHBIE NIPAKTUYECKUE 3a7a4l, CBOAAIIMECS K HAXOXKACHHUIO Pa3JIMYHBIX
HJIEMEHTOB TPEYroJIbHUKA
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[IpakTueckoe [IPUMEHEHUE
TOKa3aHHBIX TEOPEM
IIpeoopaszoBanue |[lonstue o  npeobOpazoBannnOCBaMBATH MOHATHE IPEOOpa3OBaHMs MOAOOUS.
nmoaoous. [og00us. .
HccienoBaTh OTHOIICHHUE JIMHEHHBIX 3JEMEHTOB (PUTYyp MpHU MPeoOpa3oBaHUU MOJOOUS.
(8u) COOTBETCTBEHHBIE aseMeHThIHaxoAuTh puMepsl MO00HS B OKPYKAIOIIEeH 1eHCTBUTEILHOCTH.
Mo100HBIX Uryp.
Pemiath reomMeTpudeckue 3aayd W 3a7aud M3 pea’jbHOU KM3HU C HCIOIh30BAaHUEM
MPU3HAKOB MOJOOHBIX TPEYTrOJIbHUKOB.
MeTtpuyeckue Teopema 0 npou3BeieHnY [BIBOAUTH METPUUECKHE COOTHOIIECHUSI MEKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTeIbHbBIX
COOTHOIIIEHUsI B [OTPE3KOB  XOpJ, TeopeMa O |C UCTIOIb30BAHMUEM BIIMCAHHBIX YIJIOB U TOAOOHBIX TPEYTrOJIbHUKOB.
OKPY’KHOCTH. IPOM3BEICHUHT OTPE3KOB .
Hcnoab3oBaTh TEOpeMbl O MPOU3BEICHUU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelbHOM
CeKylINX, TeopeMa O KBajapare B
(8 ) . [PU PEIICHUH 33724, TOCTPOCHUHU YePTEKel Ha MPAKTUUECKUX 3aHATHSIX
kacarenpHOU. [IpuMeHeHne B

PCHICHUN TCOMETPUUCCKHUX 3alaYd

BekTopsi (12 u)

Onpenenenre BEKTOPOB,
CIIOKEHHWE W Pa3HOCTh BEKTOPOB,

YMHOKCHHEC BCKTOPAa HA YUCJIO.

DuU3N4eCKUl U IeOMETPUUECKUI
CMBICJI BEKTOPOB.

Pa3noxeHne BEKTOpa IO JABYM

Hcnonb3oBaTh BEKTOPHI KaK HaIlpaBJIEHHbIE OTPE3KH, MCCJIe0BATh reOMETPUUECKUN
(mepemenienre) U GU3NUECKH (CUIa) CMBICITBI BEKTOPOB.

3HaTh ompenesieHMsl CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHHs BEKTOpa Ha 4YHUCIO,
HCCIe0BATH TEOMETPUYECKUN U (PU3UUECKHI CMBICIIBI ATUX OTepaluil.

Pemarthb TCOMETPHUICCKUEC 3a1a4Uu C UCIIOJIb30BAHUEM BEKTOPOB.
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HEKOJUIMHEAPHBIM BEKTOpaM.

KoopauHatsl BeKTOpa.

CkansipHoe IIPOU3BEJICHUE
BCKTOPOB, €I0 MNMPUMCHCHHUC JIdA

HaXO0KICHHUA JIMH U YI'JIOB.

Pemienne 3amad ¢ IIOMOLIBIO
BEKTOPOB.
[IpuMeHeHHe  BEKTOPOB  JUId

pemieHuss 3ada4 KUHEMAaTHKU U
MEXaHUKHU. MeTol KOOpAUHATIIpU
PELICHUU T€OMETPUYECKUX3aay.

cnonn3oBanue METOoJIa
KOOpJIMHAT B

3agadax

MPAKTUYCCKUX

PackiaabIBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKalIpHOE MPOU3BE/ICHUE BEKTOPOB, BBIBOAUTH €r0 OCHOBHBIE CBOMCTBA.
BbiunciasaTs CyMMY, pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHATH CKaISIPHOE MPOU3BEACHUE JIJIsl HAXOXKJEHUS JUIMH U YTJIOB.

Hcnonb3oBaTh CBOMCTBA YIiIOBOro koddduiMenta npsaMoi npu peuieHuy 3aaad, 1is
onpeesieHUs] PACIIONOKEHUSI TPSIMOA.

HpI/IMeHﬂTB KOOPAUHATHI IIPpHU PCHICHHUH I'COMCTPUUCCKUX U ITPAKTHYCCKHX 3aaad, IJIA
[IOCTPOCHHUA MATECMATHICCKUX MOI[CJ'ICﬁ pPCajlibHbIX 3a1a4 («MGTOI[ KOOpI[I/IHaT»).

[losib30BaTHCS 17151 IOCTPOCHUS U UCCIIEIOBAaHUHN [IU(PPOBBIMHU PECYPCAMH.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

IloBTOpEHME,
00001IEHME,
cHCTeMaTH3alMs
3HAHHII?

(10 v)

HOBTOpCHI/IC OCHOBHBIX ITOHSTHI

u  MerogoB  kypcoB  7—10
KJIaCCOB, 000011IeHHE H
CHCTEMAaTH3aIIH 3HaHMI.
[Ipocreliine  reoMeTpuyecKue
buryppl W  UX  CBOWCTBa.
H3mepenue TEOMETPHUECKUX
BEJTUYMH.

TpeyroJIbHUKN.
[TapannenbHbie u

MEePIEeHIUKYISIPHBIE IPSIMbIE.

OnepupoBarth NOHATHSAMHU:  (urypa,
paBHOOEAPEHHBI W PaBHOCTOPOHHUN TPEYrOJbHUKH,

TOYKa, NpsAMas, Yrojl, MHOTOYTOJbHUK,
NPSIMOYTOJIBHBI  TPEYTOJIbHHK,
Me/raHa, OMCCEKTpUca U BbICOTA TPEYrobHUKA, MapajuieorpaMM, poMO, IpSIMOYTOJIbHUK,
paBeHCTBO M mopobue  uryp,

TPCYTOJIbHUKOB; MApaJlJICJIbHOCTD U IICPIICHAUKYIAPHOCTE IMPAMBIX, YI'OJI MCKIAY IMPAMBIMH,

KBaJApar, Tparneuud; OKpPYKHOCTb, KacCaTCJIbHAsd;
CUMMCTPUS OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; IJINHA, PaCCTOsIHUEC, BCJIMYMHA yIJid, IUIOMaab,

[EPUMETP.

Hcnoab3oBath GpopMyJibl: IepuMeTpa U IUIOMEAAN MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH
U TUIOIIAIU KpyTa, 00bEMa MpsIMOYTOJIbHOTO Mapajuleenunea.

OnepupoBaTh NOHATHAMM: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT, BEKTOP; MCMOJIb30BATH
AT MOHATUS AJI1 NPEICTaBICHUS NAHHBIX M PEHICHUs 3a/ad, B TOM YHCJIE U3 JAPYTUX
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OKpYKHOCTh u KpYT.
[‘eomeTpuyeckue  MOCTPOCHUSI.
Y TIbI B OKPY>KHOCTH.

BrircaHHple M ONMCAaHHbIE
OKPY’KHOCTH MHOI'OYI'OJIbHUKOB.
[Ipsimas 51 OKPY/KHOCTb.
UeTblpéXyroibHUKU. Brincanusie
141 OIMCaHHbIC
YETBIPEX YT OJIbBHUKH.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus IJIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

[ momans. Brruncnenue

ioaneii. [hnomanyu moaoOHBIX
buryp.

HeKapTOBBI KOOpJAWHAThI Ha
ITJIOCKOCTH.

BekTopbl Ha INTIOCKOCTH

y4eOHBIX MMPEMETOB.

Pemath 3a1auM Ha MOBTOPEHHUE OCHOBHBIX NOHATHUH, WLIIOCTPALMIO CBSI3EH MEXIY
pa3IMYHBIMM YaCTSIMU Kypca.

Bb10upars MeTO U151 pEIICHUs 3a1a4H.

Pemiath 3a1a4n U3 MOBCEAHEBHOM YKU3HU
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HoAXOAbl K OHEHUBAHUAIO ITVTAHUPYEMBIX
PE3YJIbBTATOBOBYYEHUSA

OCHOBHBIMU METOJIaMHU TPOBEPKH 3HAHWUW U YMEHHUH OOYyYaromIMXCs IO
MaTE€MAaTHKE SIBJIAIOTCS YCTHBIA OMPOC M MUCBMEHHbIE paboThl. K nmucbMeHHBIM
(dopMaM KOHTPOJST OTHOCATCS: MAaTEMAaTUYECKUE JTUKTAHThI, CAMOCTOATEIbHBIC U
KOHTPOJIbHBIE padOThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHoBHbIE BHJbI NPOBEPKH 3HAHUN — TeKylas U uToromas. Tekymias
IpOBEpPKa MPOBOAUTCS CUCTEMATHUUECKU W3 YpPOKa B YPOK, a WUTOroBas — IO
3aBEpUICHUH TeMBI (pa3jena), HIKOJIBHOTO Kypca.

[Ipy oneHMBaHUM IUJIAHUPYEMBIX pE3YyIbTATOB OOYYEHHUs MaTeMaTHKE
oOyuaromuxcst ¢ HOJIA HeoOXoauMO Y4MTHIBaTh TaKW€ WHAWBUAYAJIbHbIE
OCOOCHHOCTH WX pa3BUTHA, KaK: YpPOBEHb Pa3BUTHS MOTOPUKU DPYK, YPOBEHb
BJIQJICHUS YCTHOM peublo, SHepreTuueckue pecypcsl ooyyatommuxces ¢ HOA. s
KOKJIOr0 O0O0ydYarolmerocs y4yuTedb MNOAOUpaeT WHIAUMBUIYaAIbHbIE (DOPMBI
KOHTPOJIS PE3yJIbTaTOB 00yYEHU MATEMATHKE.

Jns obywaronmuxess ¢ HOJIA HeoOXoaumo yBeNIMYEHUE BpeMms s
BBINOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaloT.

KoHTponbHble, CcaMOCTOSITENIbHBIE M  IMpaKkTUYECKUE paboThl Ipu
HEOOXOAMMOCTH MOTYT IMpeAJIaraTbCsi C UCIOIb30BAHUEM JJIEKTPOHHBIX CHUCTEM
TECTUPOBAHUS, MHOTO IPOrpaMMHOr0 oOOecreueHusi, OOECHEeUnBaOIUN IpU
HEOOXOAMMOCTH MOYKHO UCIIOJIb30BAaTh TEKCThI C KPYIHBIM HIPU(TOM; IPUMEHSTh
KOHTPOJIBHBIE U3MEPUTEIN C OTIEIBHBIMU AJIEMEHTAMU PEUICHUS; UCIIOIb30BATh
AITOPUTMBI IIPU PELICHUH YPABHEHHUI U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTEIH
C TOTOBBIMU TIpadukamMu (QYHKIMH M JuarpaMMaMu; HCIOJb30BaTh OHJIANWH
TECTUPOBAHUE C BLIOOPOM OTBETOB.

Texymuii KOHTpoJIb B (OpME YCTHOTO OINpoca MPH HU3KOM KadyecTBE
YCTHOM OKCHPECCUBHOM  pedyd  OOydarouuxcs  HEOOXOIUMO  3aMEHSITh
MMCbMEHHBIMU (hOpMamu.

Hampumep, ¢ 3Toi 1eJbI0 MOTYT HMCIHOJIb30BaThCS TECTHI U TECTOBBIE
3ajanns u3 bubmuorexun MOII (POI) Ha mobom starg ypoka. C  HOMOLIBIO
TaKUX 3aJJaHUH U BOINPOCOB 3HAUYMTEIBHO MpOIIe MOoA00paTh MmaTepuan s
KOHKPETHOT'O KJjiacca, 00y4aroIierocs, COOTBETCTBYIOIINM YPOBHIO €r0 Pa3BUTHUS
1 BO3PACTHBIX OCOOEHHOCTEH.

CIIEUAJIBHBIE YCJIOBUSA PEAJIM3AIIUU JTUCITUTTJIMHBI

B cnydae HeoOxomumocTH (BBIpaKEHHBIC IBUTATEIbHBIE PACCTPOUCTBA,
TSDKEJI0€ TMOPaXEHHE PYK, MPEnsTCTBYyIomee (HopMupoBaHuio rpad)OMOTOPHBIX
HaBBIKOB) pabouee mecto oOyuaromerocs ¢ HOJIA momkHO ObITH CHIEIUABHO
OpPraHU30BaHO B COOTBETCTBUHU C OCOOCHHOCTSMH OTPAaHUYEHUN €ro 3I0POBbS.
HeoOxogumo  mpemycMOTpeTh  HalW4YWe  TEPCOHATBHBIX  KOMIIBIOTEPOB,
TEXHUYECKUX MPUCTOCOOIeHUN (CrienuaibHas KiaBUaTypa, pa3jIM4HOro BHUA
KOHTAaKTOPBI, 3aMCHSIOIINEC MBI, JHKOWCTUKH, TPEKOOJbI, CEHCOPHBIC
TJIQHIIETHI).

JloJKHBI OBITH CO3/aHbI YCIOBUS ISl (DYHKIIMOHMPOBAHUS COBPEMEHHOU
UH(OPMAIMOHHO-00pa30BaTENbHOM CPeibl, BKIIOYAIOIEH



AJIEKTPOHHBIE WH(GOPMAIIMOHHBIE PECYPChI, DSJEKTPOHHBICE O00pa30BaTEIIbHBIE
pPECYpPCBI, COBOKYMHOCTh  WH(OPMAIMOHHBIX, TEXHOJIOTHA,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHHUECKUXCPEIICTB
U TeXHOJIOTUH (B TOM yucie, Ghien-TpeHaxepoB, HHCTpyMeHTOB Wiki, 1iudpoBbIx
BUJICO MAaTEpUajoB, BUPTYaIbHBIX Jabopartopuii W 1p.), 0OeCIeYHBAIOIINX
JOCTIKEHHE KaxabiM oOydarommmces ¢ HOJIA MakcuManbHO BO3MOMHBIX JIJIS
HETO pe3yibTaToB oOydeHus. Hampumep, HCMONB30BaHWE COBPEMEHHOMN
oOpa3oBarenbHON cpenord B 0o0yueHun matematuke aereir ¢ HOJIA sBastorces
pecypchl obnmayHoi wHTepHeT- miatdopmbel MO (POII), kotopeie comepkat
HEO0OXOMMBIE 00pa30BaTEIbHBIC MATEPHUAIIbI, HHCTPYMEHTHI I UX CO3JIaHHS U
PEIaKTUPOBAHUS, BUPTYAIbHBIC TAOOPATOPHUH.
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