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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma TO MaTeMaTWKe i1 OOYYaloIIMXCS C 3aIePiKKOU
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHus
MOJITOTOBJIEHA HA OCHOBE

1.denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BATENBLHOTO CTaHIapTa OCHOBHOTO
obmero oopazoBanus (IIpukazMunnpocsemenuss Poccun ot 31.05.2021 r. Ne 287,
3aperucTpupoBaH MunHHCTepcTBOM tocTUIMU Poccuiickoit denepanuu 05.07.2021 r.,
per. Homep 64101)(manee — PI'OC O00);

2.IlpumepHO#l aganTUPOBAHHONW OCHOBHOM 00pa3oBaTeNbHON MPOTpPaMMBbI
OCHOBHOTO 0O0IIero o0pa3oBaHus OOyYAOMIMXCSA C 3aICPKKON TMCUXUIECKOTO
paszButus (ogoOpenHoi pemenneM ®YMO mo obmeMy o0pa3zoBaHHUIO (TIPOTOKOJ OT
18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P);

3.IlpumepHoil pabouell mMporpamMmbl OCHOBHOTO OOIIEr0 OOpa3oBaHUS MO
npeametry «MaremaTukay;

4 . IlpumepHOM mNpoOrpaMMbl BOCIUTAHUSA, C YYETOM PAaCHPEACICHHBIX IO
KJlaccaM TMPOBEPSIEMBIX TPEOOBAHHMM K peE3ysibTaTaM OCBOCHUS AJaNTHPOBAHHOMN
OCHOBHOM 00pa30oBaTeIbHON MpOrpaMMbl  OCHOBHOTO OOIIEro  0oOpa3oBaHUs
00y4Jaronmxcsi ¢ 3aJep>KKON MCUXUIECKOTO PA3BUTHS.

B pabGoueii nmporpamme ydTeHbl UJeu W mojoxkeHus Konuenmmu pazBuTHs
MareMaTH4ecKkoro oopaszoBanus B Poccutickoii®deaeparumu.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

OO0s3arenbHbIi yueOHbIM npenMer «MaTeMaTuka» BXOAWT B TMPEIMETHYIO
obnmacte «Marematruka W uHPopMatuka». OH  CHOCOOCTBYET  Pa3BUTHUIO
BBIYHMCIIUTEILHON KYJIBTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS
MOJIb30BAaThCS ANTOPUTMAMHU, a TaKkKe MNPHOOPETEHHIO NPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX B MOBCEAHEBHOM ku3HM oOywaromuxcsi ¢ 3IIP. YyeOnslii mpenmer
pa3BUBaeT MBIIUIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHue, (PYHKIIMOHAIBHYIO
IPaMOTHOCTb, YMEHHSI BOCHPUHUMATh U KPUTHUECKHU aHAJIM3UPOBATh MH(OPMALHUIO,
IPEICTaBICHHYIO B Pa3JInYHBIX opMax.

OOyueHne mMaTeMaTUKe JAaET BO3MOXKHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, yMEHHUE OTOMpaTh HaumbOojee
HOJIXOJSIINE SI3IKOBBIE, CUMBOJINYECKUE, TpaUUECKUE CPEeCTBA ISl BhIPAKECHMUS
CYXJCHHI U HArJISAHOTO UX PEICTaBICHHUS.

HeobxoaumMbpiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsSIeTCsl  o0lee 3HAKOMCTBO € METOAAMHM  TMO3HaHUS  JACHCTBUTENBHOCTH,
Ipe/CTaBlIEHHUE O MPEeIMETe U METOIaX MATEMATUKH, UX OTIUYUI OT METOJOB IPYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTUKU
JUIA PELEHUs HAyYHbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3zoBaHKMe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MaTreMaTHKU TakXKe CHOCOOCTBYET 3CTETUYECKOMY BOCIIHMTAHUIO
YelioBeKa, MOHMMAHUIO KpacoThl W M3SIIECTBA MAaTEMaTHUECKHUX PaCCYKICHHM,
BOCTIPUSTHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[Iporpamma oTpaxaeT coaepkaHue oO0ydeHus mpeaMmeTy «MartemaThka» c
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y4eTOM 0COOBIX 00Opa3zoBaTeIbHbIX MOTpeOHOCTEN oOyvatomuxcs ¢ 311P. OBnanenue
yueOHBbIM TpeaMeToM «MaremaThka» NpeCTaBIseT ONpeeIeHHYIO CIOXKHOCTb TS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3[1P Hanbosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUU UM TPYIHOAOCTYIHBI. B TOXKe BpeMs Ipu CHeIUaIbHOM
oOydyeHHM OOyd4aromuecss MOTYT BBINOJHATH 3aJaHus 1o anropurMmy. OHu
BOCTIPUMMYMBEI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HAa aHAJOTUYHOE 3aJaHue
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHS MBICIUTEIBHBIX ONEpaluui U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JECHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX NEHCTBUM. Y 00ydarouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B INMHCHbMEHHBIX BBIYHUCICHUSX OHU
MOTYT MPONMYCKaTh OJWH U3 MPOMEXKYTOUHBIX IaroB. [Ipu pabote ¢ 4YKMCIOBBHIMU
BBIPA)KEHUSAMH, BBIUHUCICHHEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATh IPABHIbHbBIN
nopsaok AeiictBuid. [lpu ynporuienuu, npeodpaszoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMbl YpaBHEHUU. MM ManomocTymHO cOBepIICHHE
00paTUMBIX ONEpaLUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00O0OIIIEHHOCTh MBIIIUICHUSI 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIuu»: mpu
onpeneneHu  (QYHKIIMOHAIBLHOM 3aBUCUMOCTH, TIPH OMNHCAHUM TpauuecKoit
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, GQyHKIMOHATBHBINA S3BIKH.
Hepenko yuaruecss He BUIAT pa3HUIIBI MEXKIY 00JIacThiO omnpeescHus: QyHKINU U
00J1aCThIO0 3HAUYCHUI.

Pemenue 3amad cONpsHKEHO € TPYAHOCTIMU OGOpPMIIEHUS KPATKOW 3arucH,
MIPOBE/ICHMSI aHAIM3a YCIOBHS 33[1a4M, BbIIEJIEHUS CylIIeCTBEHHOT0. O0yyarommecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKIIOYEHHUE OT OOIEero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  pEUIeHWs, HHOIAA OrPaHUYMBAIOTCS
MaHUMYJSILHUSAMU C YUCTAMHU.

[Ipn w3yuyeHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTaJKHMBAIOTCS C  TPYAHOCTbIO  JA€NaThb  JIOTMYECKUE  BBIBOJIBI,  CTPOUTH
nocjen0BaTelbHbIE pacCcykaeHus. HermpouHble 3HaHNSI OCHOBHBIX TEOPEM F€OMETPUU
IPUBOJUT K OMIMOKAM B PEIICHUH TeoMeTpuyeckux 3anad. OOywaromuecs MOTYT
MOJAMEHUTH (POpMyITy, HEPAaBWILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommoOkam B
pelieHnd  3a7a4  NPUBOMAST  HEJAOCTATOYHO  pPAa3BUThIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y4eOHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuaa,
aKTyanu3alus 3HaHUH 10 0NOpe MPHU BOCTIPOU3BEICHHH.

Jlis mpeojofieHusl TPYAHOCTEH B M3ydYeHMH YdeOHOro mnpeamera «MaTemaTHKa
HeoOxoauMa ajanTanus oObeMa U XapakTepa yuyeOHOro MaTepualia mo3HaBaTeIbHBIM
BO3MOXKHOCTSIM ydamuxcsi ¢ 3I[IP. Cnemyer yueOHbIi MaTepuan NpPEnoJHOCHUTH
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HEOOJIBIINMU OPLUSMH, YCIIOXKHSIS €T0 ITOCTENIEHHO, U3bICKUBATHCIIOCO0BI aJanTalluu
TPYIAHBIX 3aJaHUM, HEKOTOpPHIE TEMbI JaBaTh KaK O3HAKOMUTEJIbHBIC; HMCKJIIOYaTh
OTZACJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKUU MaTepuanl PEKOMEHAYETCs
U3y4aTh B MPOLECCE NPAKTUYECKON EATENBHOCTH 110 PELICHHIO 3a1a4. OpraHndyeckoe
€AUHCTBO NPAKTHYECKOM M YMCTBEHHOM JEATENBHOCTH YYalIUXCSA Ha YPOKax
MaTEeMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY YCBOEHHUIO Oa3MCHBIX
MaTeMaTUYECKUX 3HAHUW U YMEHUM.

Heau u 3apaum n3y4yeHus yueOHoro npeamera «MareMaTukay

[TpuopuTeTHBIMU Yeramu 00ydeHUs MaTeMaTUKe B 5—9 Kilaccax sIBISIOTCS:

* (popmMupoBaHUE LEHTPATHHBIX MAaTEMATHUYECKUX MOHSATHH (YMCIIO, BETUYMHA,
reoMeTrpuueckas  ¢urypa,  IEpeMEHHas,  BEPOSTHOCTb,  (PyHKIHS),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTE€MaTHYECKOIrO
oOpazoBanus obOydaromuxcs ¢ 3I1P;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU U OKPY’KAOIIEr0 MUPa, IOHUMAaHUE MaTEMAaTUKH KaK
4yacTy o0IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIHOCOOHOCTEW OOydaromMxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, HCCIIEIOBATENILCKAX YMEHUN, KPUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3yYCHHIO MaTEMaTUKH;

" (popmupoBaHue (YHKIMOHAJIBHON MaTeMaTH4YE€CKOM TI'pPaMOTHOCTH: YMEHHS
pacmo3HaBaThb MPOSIBICHUS  MaT€MaTHYECKMX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEMN B PEAIbHBIX JKU3HEHHBIX CUTYaLUsIX U IIPU U3yYEHHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha f3bIKE MaTeMaTHMKH M CO3/1aBaTb MaTEeMaTHUECKHE
MOJEIIN, TNPUMEHATh OCBOCHHBIM MAaTEMaTUYECKUW anmapar Uil peleHus
IIPaKTUKO-OPUEHTUPOBAHHBIX  3a/lad, MHTEPIPETUPOBATH W  OLICHUBATH
MOJIyYEHHbIE PE3YIIBTATHI.

JlocTrkeHue 3Tux Lenei o0ecrnevynBaeTcs peieHueM CIEYIOIINX 3a0ay.

* ¢opmupoBath y oOyuarmuxcs ¢ 3I[IP HaBeiku yueOHO-TIO3HaBaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAIMOHAIBHBIX MyTell ee
BBITIOJIHEHHUS, OCYLIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaT€MaTHYECKON JIEATEIbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
MHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHUM, CIIOCOOHOCTHU K MPEOI0JICHUIO
TPYIHOCTEW;

* (GopmupoBaTh KJIHOYEBbIE KOMIIETEHIIMHM YYaIUXCS B paMKax HpeaIMeTHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MBIIICHUS oO0ydatomuxcs ¢ 3I1P;

" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpolieccoB oOyydaronuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS IMPOTPaMMHOTO MaTepuaja Mo Yy4yeOHOMY
peIMETY;

" [peaycMaTpUBaTh BO3MOXHOCTh KOMIIEHCAIIMK 00pa30BaTeNbHbIX Je(UIIUTOB B
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OCBOEHUH MPEIIECTBYIOUIET0 MPOrpaMMHOIO Marepuajia y oOydaroluxcs ¢
3IIP 1 HegOCTAaTKOB B X MAaTEMaTUYECKOM Pa3BUTHH;

" copmMHpOBaTH YCTOMYUBBIA HHTEPEC YUALIUXCS K IPEIAMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CIIOCOOHOCTH.

OCHOBHBIE JIMHUU COJAEPkKAHHS Kypca MareMaTuku B 5—9 kinaccax: «Yucna u
BBIUMCIIECHUSDY, «Anredpa» («AnreOpanueckue BBIPAXKEHUS», «YPpaBHEHUA W
HEpaBeHCTBA»), «DyHkuum», «l'eomerpusi» («l'eomerpuyeckue ¢GuUrypsl U HX
CBOMCTBaY, «3MepeHne reoMeTpUYECKUX BEINYUHY), « BEpOSITHOCT M CTaTUCTUKAY.
JlaHHbBIE IMHUU Pa3BUBAIOTCS MapaJlIeNIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOHM, OJHAaKO HE HE3aBUCHUMO OJHA OT JpYrod, a B TECHOM KOHTAaKkTe H
B3aumozeiictBun. Kpome 3TOoro, umx oObEIUMHSET JOTMYECKas COCTABIIAIOILIAS,
TPaJUIIMOHHO IPUCYIAs MATEMATHKE U IPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI
u coaepkarenbubie HUU. ChopMynupoBanHoe B DenepaibHOM rocyJapCTBEHHOM
00pa30oBaTENbHOM CTaHJIAPTE OCHOBHOI'O 00IIEro 00pa3oBaHMs TPEOOBAHHE «YMETh
OTIEpUPOBATH MOHATUSIMU: OINpPENIeTICHIE, aKCHOMa, TeOpeMa, J10Ka3aTeIbCTBO; YMEHHE
pacrmo3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3bIBAaHUS, NPUBOAUTH TMPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHHIDY OTHOCHTCS KO
BCEM Kypcam, a GOpMHpOBaHHE TIOTUIECKUX YMEHHUH pactpeesieTcs Mo BCeM Trofam
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHMH palouell MporpaMMbl, paclpeienéHHbIM [0 ToAaM  O0y4yeHwus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BompocaM  oOywarouigecss OoOpamanuch HEOJHOKPAaTHO, 4YTOOBI  OBIJIAJICHUE
MaTeMaTUYECKUMHU TOHSATUSIMU W HaBBIKAMU OCYILECTBISUIOCH IMOCIEIOBATEIBHO U
MOCTynaTeNbHO, C COOMIOACHHEM NPUHIHUIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJTIOYQIMCHh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX MPECTaBICHUN O0Yy4arolIuxcs C
3I1P, pacmmpsas u yriyounss e€, o0pa3ys IpoYHble MHOKECTBEHHBIE CBA3U. OO0mIme
nenu u3ydeHus ydyeOHoro mpenmera «MaTematuka» TpeACTaBIeHB B pabodeit
IporpaMmme OCHOBHOI'O 00I1Ier0 00pa30oBaHUsl.

Oco0enHocTH 0TOOpPA M aJaNTAIIMU Y4eOHOI0 MAaTepuaJia 0 MATeMATHKeE

OO6yuenue yueOHOMY TipenMety «MaTemMaTruKay CTPOUTCS Ha CO3JJaHUU ONTHUMATbHBIX
YCJIOBUH ISl YCBOGHUS MPOTpaMMHOTO Matepuana odoydarommumucs ¢ 311P. bomnbiioe
BHUMAaHHE yHAENAeTCS O0TOOpY Y4eOHOro MaTepuana B COOTBETCTBUU C TPUHIIUIIOM
JIOCTYITHOCTH TP COXpaHEHWU oO01Iero 06a30BOro0 YpPOBHs, KOTOPBIM JOJKEH I10
COCP)KaHUI0O W 00beMy OBITh aJanTUpPOBaHHBIM sl oOydaronuxcs ¢ 3IIP B
COOTBETCTBHM C HUX O0COOBIMH 00pa3oBaTelbHBIMU TOTpeOHOCTSIMHU. OBianeHue
MartepuaiioM obserdaercs s ooydaronumucs ¢ 3I1P mocpencTBoM ero JeTaabHOTo
OOBSCHEHHSI C CHCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B
NPUMEHEHUW 3HAHUW, WCIOJb3yS TMPUEMBbl aKTyalu3aluu (BU3yaJlbHAas OIopa,
MaMsITKa).



Maremaruka B 5 u 6 kj1accax

B o3HakoMuTenbHOM IUIaHE OyAyT U3ydaTbCsl CIEAYIOIIME TeMbl: «PuMckas
Hymepauusi», «PaBHble  Qurype»y, «Uumunagp, koHyc, map», «Kyo»,
«IIpssmoyronpHbeI mapamnenenumnen», «llepeMenienre Mo KOOpAWHATHOW IPSIMON»,
«Mopaynp uncna», «YucinoBele MPOMEKYTKH»; «Macmtad» (u3ydaercss B Kypce
«I['eorpadusi»); «M300pakeHne reoMeTpuyecKkux (GUryp Ha HEJIMHOBAHHOM Oymare c
UCIIOJb30BAaHUEM UIUPKYJsS, JIMHEWKH, YroJbHUKA, TpaHcmopTupay, «JlinHa
oKpyxkHOCTH», «Ilmomane kpyra», «llapamnensasie npsmMbie», «llepneHaukyspHbie
npsimeie», «OceBasi U IEHTpaJibHAas CUMMETPUU» (M3ydaeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHbIE TEPUOJUYECKUE JACCATHYHbIE JpoOu. JlecaTuuHoe MNpUOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsl B Kypce ajreopsl).

YMEHBIIEHO KOJIMYECTBO YaCOB HA CIEAYIOLIHE TeMbI: «PeleHne J0rnIecKun

3amauy», «JlmmHa orpeskay, «lllkame», «PacnpenenuTenbHblii 3aKOH YMHOKECHHUSD,
«3anuch Npou3BeeHHS ¢ OYKBEHHBIMU MHOKUTEIAMIY, «IlocTpoeHnekoHpurypanmii
13 YacTeil mpsaMoH, OKPY>KHOCTH Ha HEJIMHOBAHHOW U KjeT4aToOymarey, «Jlenurenu
u kpatHsbie. [Ipusnaku genumoctn», « Hanbosnpimii o0uiienuTens 1 HauMEHbIee
oOmiee kpatHoe. [[enMMocTh CyMMBbI U MPOU3BEICHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHATeN0», « Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero yactu». «OKpyrieHue AEecITUYHBIX Jpolei». «Pemienne 3amgad mnepedopom
BCEX BO3MOXKHBIX BapHaHTOBY». «CocTaBiieHuE OYKBEHHBIX BBIPAXKEHUN IO YCIOBHUIO
3amaun». BeicBoOoquBIIMECS Yachl OyAyT HCIOIb30BaHbl Ha IIOBTOPEHUE (B HaYale U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4YeHne Hanboiee TPYIHBIX U 3HAUUMBIX TeM: B V Kiiacce
— Ha pelleHNe ypaBHEHUH, IPUBEICHHE ApoOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeNIeHUe JECATUYHBIX JpoOed, u3MepeHue yrioB; B VI kimacce — nelcTBHS C
[IOJIO)KUTEJIBHBIMU Y OTPULIATEIbHBIMU YHUCIAMU, PEIICHUE YPABHEHUH, CIIOKEHUE U
BBIUMTAHUE YMCEI, COJIEPIKALIUX LETYI0 U APOOHYIO YacTh, HA YMHOXKEHUE U JIEJICHHUE
O0OBIKHOBEHHBIX APOOEH.

Auaredpa

B o3HakoMUTENBHOM IJ1aHE OYAYT M3Y4YaThCs CIAEAYIOIINUE TEMBI:
«ppaunoHanbHbie yncia. JleicTBuTenbHble ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre ACUCTBUSL C NIEUCTBUTENIbHBIMU yuciamMuy, «Haxoxnenue
npuOIMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUHU TPETHEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENN», « DyHKIUS Yy

=/x 11 ee TpaduKy», «ITorpenrHOCTh U TOYHOCTH IPHONIKEHUA», «UeTHBIE H HeueTHBIE
Gynxuun», «Oynkuus y=x"», «DyHkiusa y= ax?, ee rpaduk u cpoiictsa. I'paduxn
(ynxnuii y= ax? + n u y=a(x-m)?, «YpaBHEHHE C IBYMs IIEPEMEHHBIMHU U erorpaduk»,
«I"paduyeckuii cmocod pemieHus CHUCTEMBbl ypaBHEHHUI», «l300pakeHne WIeHOB
apu(pMETHIECKON M TEOMETPUUYECKON MpOTPeccCuil TOYKaMH Ha KOOPAWMHATHOU
MJIOCKOCTH. JIMHEMHBIN U SKCIOHEHIIMATIBHBIA pOCT. CI0KHBIE TPOLIEHTHI».
YMEHBIIEHO KOJMYECTBO YacOoB Ha Hu3yyeHue TeM: «Dopmyib»,
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«/loka3aTenbCTBO TOXKAECTBY, «JIMHEHHOE YpaBHEHHME C ABYMS HEU3BECTHBIMW,
«I'padux nuHEHHOTO ypaBHEHHS C IByMs NepeMeHHbIMI», «I['paduueckoe perienue
JMHEHHBIX YPaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», « CBOMCTBA KBaJApaTUYHOU
(GYHKIII.

BeicBoOoauBIIMECST Yackl OyOyT HCIONB30BaHbl JUIsl Jydllled HpopabOoTKU
HauOoyiee BaXXHbIX TeM Kypca: «PemieHne ypaBHeHMID», «PemieHue cucrem
ypaBHeHu», «CoBMeCTHblE JeHCTBUS C Jpo0simu», «llpumeHeHune cBoOCTB
apu(pMEeTUYECKOr0 KBaJApPaTHOIO KOPHSA»; Ha IOBTOPEHHUE, pEIlIEeHUuEe 3ajad,
peoOpazoBaHuE BBIPAXKEHUM, a TAK)KE HAa 3aKPEIVIEHUE U3yUYEHHOTO0 MaTepHara.

I'eomerpus

[Ipu wu3ydeHuum Kypca ynensieTcs OOJIbIIOE BHUMAaHUE MPAKTUYECKOM
HaIPaBJIECHHOCTH, HCKIIOYAETCS U YIPOILIAETCS HauOO0JIee CIOKHBINA JIJIs1 BOCIIPUSATHUS
TeopeTnyeckuitmaTepuai. Ha ypokax reomerpun Oy 1yT MAKCUMaJIbHO MCIIOJIb30BaHbI
HaIJISIIHBIE CpelcTBa OOy4YeHHUs, OOJbIlIe MPOBOAUTHCS MPAKTHUYECKUX pPadboOT C
yYaluMuCs, pelIieHue 3anad. PemieHue 3amad OCyIIECTBISIETCS IPU ITOCTOSSHHOM
oOpalIieH!H K HarJIAJHOCTH — PUCYHKaM U YepTexaMm.

O3HaKOMHUTENBHO JAIOTCSI  TEMBI: «TeopemMbl M J0Ka3aTesbCTBO.
AKCUOMBI»,«/]0Ka3aTenbCTBO OT NPOTUBHOTO», «CyIIECTBOBAHUE U €IMHCTBEHHOCTD
MEPIICHIUKYJISIPA K MPAMON», «MeTox TeOMETPUYECKUX MecT», «Meron yaBOeHHs
Meauanb», «Teopema daieca u Teopema O MPOMOPLUOHANBHBIX OTpe3Kax», «LleHTp
Macc TPEYyroJibHUKay, «I3MeHeHne TpUroHOMeTpUIeCKX (PYyHKIIUN MPU BO3paACTaHUU
yria», «@opmyJIbl 1 pailyCOB BIMCAHHBIX U OTIMCAHHBIX OKPYKHOCTEM MTPAaBUIIBHBIX
MHOTOYTOJIbHUKOBY», «YpaBHEHUE MpAMOi», «/[BuxeHue», «CBOMCTBA ABUKCHUSD,
«Teopema 0 mpoOM3BEACHUU OTPE3KOB XOPZA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILHX, TEOpEMa O KBaJpaTe KacaTeIbHON.

YMEHBIIIEHO KOJIMYECTBO 4YacOB Ha u3yuyeHue TeM: «CHMMETpHUYHbIE (UTYPBHI.
OCHOBHBIE CBOMCTBa OCEBOUM cCUMMETpUN», «LleHTpanbHas cuMMeTpus»,
«Ilapannensubiii mepenocy, «IloBopor», «lIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C IOMOILBIO
HAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenne
TPEYroJaLHUKOBY, «[lomobue dhurypy.

BricBoOoaMBIIIKECS Yackl OyAyT UCIIOJIb30BAHBI HA PEIICHUE 33/1a4 U IIOBTOPEHUE.
Buabl aesareabHocTn odyvawumuxcsa ¢ 3IIP, o0ycioBieHHbie 0c00bIMH
o0pa3oBaTeJbHBIMH OTPEOHOCTAMH U 00ecneYuBaIOIINe
OCMBICJICHHOE OCBOCHHE COJAePKAHUN 00PA30BAHMS MO NPEeAMETY
«MaremaTuka»

Conepxanue BHIOB jesiTenbHOCTH oOyuatomuxcsi ¢ 3[IP ompenensiercs ux
0COOBIMH  O0pa3zoBaTeNbHbIMU TOTpeOHOCTSIMU. [ oOyuarommxcs ¢ 3IIP
YCHJIMBAIOTCS BHJIBI JICATEIBHOCTH, CICHU(PUYHBIC IS JaHHOW KaTETOpPHH JeTeH,
00eCIIeunBarOIIMEOCMBICIICHHOE OCBOCHHUE COACPKAaHUS O0Opa30BaHUS 10 MPEIMETY:
YCWJICHHE TPEIAMETHO-TIPAKTUYECKON JEATeIbHOCTH C aKTHBH3aIlMeld CEHCOPHBIX
CUCTEM; YePEJIOBaHHUE BUIOB JACATEIHLHOCTH, 3aCHCTBYIOIINX PAa3IMYHbBIC CEHCOPHBIE
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CUCTEMBI; OCBOCHHE MaTepHalla C OIOPOI Ha aIrOPUTM; «IIOLIArOBOCThY B U3YYEHUU
MaTepuaia; UCIOJIb30BAHUE AOMOJHUTENBHON BU3YyaJIbHOM ONOPHI (CXEMBI, 1A0JIOHBI,
ONOpHBIE TaOJIMIBI); PEUEBOM OTYET O Mpolecce U pe3yibTaTre JeATEbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHdui, OO0ECIEeUMBAIOIINX KOPPEKIHUIO DPETYJSIUU
y4eOHO-T103HaBaTEJIbHON AEATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJIbTaTa.

Hnsa obydaromuxcsi ¢ 3P cymiecTBEeHHBIM SBISAIOTCS TMPHEMBI PAOOTHI C
JIEKCUUECKUM MaTepuasioM Mo npeamery. llpoBoautcs crneuuanbHas paboTta IO
BBEJICHUIO B AKTHBHBIA CIIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJOTHH.
W3ydaemble TEpMHUHBI BBOJSATCS Ha MOJIMCEHCOPHO OCHOBE, 00s13aTe/IbHA BU3yallbHAs
HOJEPIKKA, ANTOPUTMBI paOOTHI € ONPEAETIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyalIn3aluu
TEPMHHOJIOTHH.

MecTo yqeﬁﬂoro npeameTa «MaTemMaTuKa» B y‘lBﬁHOM InJiaHe

B cootBerctBUHM ¢ DeaepalibHBIM TOCYIapCTBEHHBIM 00pa3oBaTEIbLHBIM
CTaHJIapTOM OCHOBHOIr0 00I11ero o0pa3oBaHusi ydeOHBIM mpeameT «MaremaTukar
BXOJUT B TMPEAMETHYIO o001acTh «Maremarnka W HWHPOPMATHKA» W SBISICTCS
oOs3aTenbHBIM I u3ydeHus. B 5-9 kmaccax yueOHbINi mpeamer «MaremaTukay
TPaJMIIMOHHO M3YyYaeTCsl B paMKax CIEIYIONIMX Y4eOHBIX KypcoB: B 5-6 kjaccax —
Kypca «MaremaTuka», B /-9 kiaccax — KypcoB «Aurebpa» (BKIIOYas SJIEMEHTHI
CTAaTUCTUKU U TEOPUH BEPOSTHOCTEHN) U «I'eoMeTpus».

Hacrosimieit mporpaMmmoit mperycMaTpUBaeTCs BbIACICHHE B y4eOHOM TUTaHE Ha
M3yYEeHHE MaTeMaTUKH B 5—6 Kitaccax 5 ydeOHBIX 4acOB B HEZCIIO B TEUCHUE KAXKIOTO
rojaa o0y4eHus, B 7-9 kiaccax 6 ydeOHBIX 4aCOB B HEJEIIO B TEUEHUE KaXKJIOTO rojia

oOyuenwus, Bcero 952 yueOHBIX Jaca.

Conepxxanue yuebHoro nmpeamera «MaTeMatukay, IpeAcTaBleHHOe Bpabouei
nporpamme, cootBeTcTByeT @I'OC OO0, [IpuMepHOil OCHOBHOM 00pa3oBaTelbHOMN
nporpaMme OCHOBHOro oOmiero obOpazoBanusi, [IpuMepHOil amanTUpOBaAHHOM
OCHOBHOM  00pa3oBaTelIbHOM IIpOrpaMMe OCHOBHOIO  OOIIero oOpa3oBaHUs
00yJaronuxcsi ¢ 3aIEPKKON ICUXUIECKOTO Pa3BUTHS.

PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA «-MATEMATHUKA».
5-6 KJIACCBI

eau nzyyeHust yaeOHOro Kypca

[TpropuTeTHBIMU HENIMHU 00yYEHUS MaTEeMAaTHKE B 5—6 Kiaccax sSBJISIOTCS:

" OpoAoSKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MATEMAaTUYECKUX MOHATHH (YHUCIIO,
BEJIMUMHA, reoMeTpruyeckas urypa), od0ecneunBarOIMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHMS 00YUaIOIIUXCS;

" pa3BUTUE MHTEUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOy4aromIuxcs c
3I1P, no3HaBaTeIbHON AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHM, HHTEpeca K
U3YYEHUIO MaTEMATHKH;

* noaseaeHue odyyatoniuxcs ¢ 311P Ha tocTynHOM AJi1 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMAaTHKU U OKPYXKAIOLIEro MUPA;
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" (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOM I'PaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaLMsIX,
IPUMEHATH OCBOEHHBIE YMEHHMS JJI1 PEUIEHUS MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, HMHTEPIPETUPOBATH IMOJYYEHHBbIE pPE3ylbTaTbl M OLICHUBAaTh HUX HAa
COOTBETCTBHE NMPAKTHYECKON CUTYyaIUH.

OCHOBHBIE JMHHHM COJIEp)KaHUs Kypca MaTeMaTuKu B 5-6 Kimaccax —
apudmeTryeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapasuieIbHO, KaKaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B
TECHOM KOHTaKTE€ W B3aUMOACUCTBUM. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOpbl U ONKUCATENbHON CTATUCTUKH.

N3yuenue apudmernyeckoro Marepuaiga HauyMHAETCSd CO CUCTEMATHU3AlMU U
Pa3BUTHS 3HAHUN O HATypaJbHBIX YMCIIAX, MTOJYYEHHBIX B HadajgpHOM mmkozue. [Ipu
3TOM COBEPUICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCA C PAa3BUTUEM BBIUHUCIUTENBHOW KYJIbTYPHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIINM MpUEMAM MPUKUAKA U OLEHKH pEe3yIbTaTOB
BbIUMCICHUH. M3ydeHne HaTypallbHbIX YHCET MMPOI0JDKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHATUSIMU TEOPUU JEITUMOCTH.

Hpyroii kpynHblii OJOK B colepKaHUU apu(PMETHUYECKON JIMHUU — 3TO JIPOOU.
Hayvano u3yuyeHus: OObIKHOBEHHBIX U JECATUYHBIX POOEi OTHECEHO K 5 Kiaccy. DTO
NEPBBIA 3Tall B OCBOCHUU APOOEH, KOTJa MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UACSIMU, IOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Ip00eH B IOJIHOM
00BEME MpEIIEeCTBYET U3YUEHHUIO AECATUYHBIX ApoOeH, U4TO 11€IeCO00pa3HO ¢ TOUKU
3pEHUSI JIOTUKHU U3JI0KEHUS YMCII0BOU JIMHNH, KOT[a TpaBuiia IEUCTBUH C 1ECATUYHBIMU
JIpOOsIMH MOKHO 00OCHOBATh YK€ U3BECTHBIMU QJITOPUTMAaMH BBITIOJTHEHUS JEHCTBUIM
C OOBIKHOBEHHBIMH ApOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACIIUPUT
BO3MOYKHOCTH JJI1 MOHUMAaHHsS OOYy4arOUMMHUCS TMPUKIATHOTO NMPUMEHEHHS HOBOM
3alliCH TPU U3YYCHHUH APYTUX MPEAMETOB U MPU MPAKTHUECKOM HCTOIb30BaHuu. K 6
KJIacCy OTHECEH BTOPOM d3Tam B HM3y4eHHH JIpoOed, TA€ MPOUCXOAUT
COBEPILIEHCTBOBAHUE HABBIKOB CPABHEHUS M TPe0Opa3zoBaHus 1po0Oeii, 0CBOCHUE HOBBIX
BBIYHCIIUTEIbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHUN,

B TOM YHCJI€ 3HAYEHHI BBIPAKEHUM, COAEPIKAIIUX U OOBIKHOBEHHBIC, U JECCATUUYHbBIC
Ipo0u, YCTaHOBJIEHUE CBA3EH MEXAY HUMH, PACCMOTPEHUE MPUEMOB PEIICHUS 3a]1a4
Ha Jipobu. B Hauane 6 kinacca NpoucXoAUT 3HAKOMCTBO C MTOHSITHEM IPOLIEHTA.
Oco0eHHOCThIO U3YyUEHHUS MOJIOKHUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TAKK€ MOT'YT pacCMaTPHUBATHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauasne
u3ydeHus: TeMbl «llo0KUTeNbHbIE U OTPUIATENIbHBIE YMCIIAy BBIJEISETCS MOATEMA
«lenbie yncna», B pamMKax KOTOpPOMl 3HAKOMCTBO C OTPHUIATEIbHBIMU YHUCIAMH WU
JNEUCTBUAMH C TOJOKUTEIBbHBIMU M OTPULATEIbHBIMM YWCIAMU MPOUCXOJUT HA
OCHOBE COJIEP)KATEIBbHOTO TMOAXO0/Ja. JTO TO3BOJSET HA JOCTYHOM YPOBHE
[TO3HAKOMHTb YHAIIHUXCS TPAKTUYECKHA CO BCEMU OCHOBHBIMH MOHATHSIMH TEMBI, B TOM
qyclie M C NpaBWJIAaMU 3HAKOB IPHU BBINOJHEHUH apU(PMETHUYECKUX JACHCTBHIA.
W3ydeHne palMoHalIbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCH, a OylIeT MpOAOKEHO B
Kypce anreOpbl 7 Kjacca, YTO CTaHET CIEAYIOIIUM MPOXO0I0M BCEX MPUHIUIHAIBHBIX
BOITPOCOB, TEM CaMbIM pa3/elICHUE TPYIHOCTEN 00JIer4aeT BOCOPUITHE MaTeEpHaa, a
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pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET ITPOYHOCTU MPUOOPETAEMBIX HaBBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax MCIONb3YHOTCS
apudmernyeckue NpuéMbl perieHus. TeKCTOBbIC 3aaul, pelIacMble IPH OTPadOTKE
BBIYMCIIMTENbHBIX HABBIKOB B 5—0 Kilaccax, pacCMaTpUBAIOTCS 3aJa4d CIEAYIOIIHNX
BHUJIOB: 33Jaud Ha JIBDKEHHME, Ha 4YacTW, Ha I[OKyOKH, Ha paboTry u
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHWsA W Iponopuuu. Kpome Toro,
oOyuJaronuecs: 3HaKOMSATCSl C NMpUéMaMHM pelleHHs 3aiad MepedOpoOM BO3MOXKHBIX
BapHaHTOB, y4yarcs paboTaTh ¢ HH(OpMaLME, IPEACTaBIEHHON B (popme TabiuL nin
JTUArpaMM.

B paboueil mporpamme npeaycMOTpeHO (POpMHpPOBAHUE MPONENEBTUYECKUX
anreOpandyeckux IpencraBieHui. bykBa Kak CHMBOJI  HEKOTOpPOro uucia B
3aBUCUMOCTH OT MAaT€MaTHYECKOI0 KOHTEKCTAa BBOJWUTCS INOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO UCIOJIb3YETCS MPEXKIE BCEro ISl 3alMCH OOIIUX YTBEPKIACHUN U
MpEeMIOKEHUH, (POPMYJI, B YaCTHOCTHU JJIs1 BBIYHMCIIEHUS T€OMETPUUYECKUX BEIHYMH, B
Ka4eCTBE «3aMECTUTENSD» YHUCIIA.

B kxypce «Marematukn» 5—6 KiIaccoB IPEACTABIICHA HAaIJSIAHAS T€OMETPUS,
HalpaBJ€HHAs Ha pa3BUTHE OOpPAa3HOrO  MBINUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus, 1300pa3UTENbHBIX YMEHUN. DTO BaXKHBINM 3Tall B U3y4€HUH T€OMETPUH,
KOTOPBIM OCYILECTBJIAETCS Ha HAIVIAHO-IIPAKTUYECKOM YpPOBHE, OIHMpAaeTcs Ha
HarjasAHO-00pa3HOEe MBINUIEHHE O0Oydaromuxcs. bomibmas poib  OTBOAUTCS
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  OKCIEPUMEHTY,  MOJCIMPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKMMHU (UrypamMu Ha IUIOCKOCTH WU B
IPOCTPAHCTBE, C MX MPOCTEUIIMMHU KOH(UrypanusiMu, ydaTcs u300pakaTh MX Ha
HEJIMHOBAHHOW M KJIeT4aTol Oymare, paccMaTpUBAIOT UX MpOCTeine cBoiicTBa. B
pouecce U3yyeHUs! HarjasAHOM T€OMETPUN 3HAHUS, MOJyuYeHHbIE 00y4arolIUMUCS B
Ha4yaJbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACILIAPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—0 Kiaccax HW3y4aeTcs WHTETPUPOBAHHBIN
npenmer «MaTemaTuka», KOTOPBIM BKIIOYaeT apuMETUYECKH Marepuan Hu
HATJISITHYIO TEOMETPHIO, a TAKXKE MPOTNEACBTUUCCKUE CBEACHUS U3 aITreOphl, 2JIEMEHTHI
JIOTWKU Y Hayaja ONUCaTeIbHON CTaTUCTHUKHU.

VYueOHbIN TUTaH HA U3YYEHHE MAaTEeMAaTHKU B 5—6 Kjlaccax OTBOJUT HE MEHeEe S5
y4eOHBIX 4acOB B HEJNIENIO B T€UEHUE KaXXJ0ro roja oOydeHus, Bcero He MmeHee 340
y4eOHBIX YacoB.

Conep:xanne yueOHOT0 Kypca (1mo rogam o0y4eHus )

5 KJIACC

Hamypanonuie uucna u nynsp

HatypanbHoe uumcino. Psa nHarypanpHbix uucen. Yucino 0. M3obpaxenue
HaTypaJbHbIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIOBOM) MPSIMOMA.

[lo3unmonHas cucrema cuucieHus. Pumckasa Hymepayus Kak npumep
HeNno3UYUOHHOU cucmemol cuucieHus. JIecITHIHasi CHCTeEMa CUUCIICHUS.
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CpaBHEeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYypPAIbHBIX YHUCEI C HYJIEM.
Cnoco6bl cpaBHeHUs. OKpyTrieHUE HATYpaIbHBIX YHCE].

CnoxeHne HaTypaJlbHBIX YHCEN; CBOMCTBO HYJIA MPHU CIOKEHHH. Briuntanue
KaK JlelicTBHe, OOpaTHOE CIOKEHHUIO. YMHOXKEHUE HATYpaJIbHBIX UYHCEN; CBOICTBA
HYJISl U €JMHUILIBI IPU YMHOXEHUHU. [leneHne kak neicTBue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  gedicTBui, CBA3b  MexAy HuMH. lIpoBepka  pesyinbrara
apudmerndeckoro neicteus. IlepeMecTuTeIbHOE W COYETATENBHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHUS, pacnpedeiumenpHoe CE0UCMB0 (3aKOH)
VMHONCEHUAL.

Hcnonp3oBanue OyKkB 711 0003HAUCHUS HEM3BECTHOTO KOMITOHCHTA U 3aITUCH
CBOMCTB apu(METUICCKUX JTCHUCTBUH.

Lenumenu u xpamuvle uwucna, paszliokeHWe Ha MHOxuTenu. lIpocteie u
cocTaBHbIe uucha. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM. 3aMKNCh YUCIIA B BUJIE CYMMBIPa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpaXkeHHE. BpIlUMCIEHNWE 3HAYEHUW YHCIOBBIX BBIPAXKEHUI;
MOPAJIOK  BBINOJHEHHS  JeUCTBUU.  lMcmosib30BaHME  TPU  BBIYHCICHUSX
MEePEMECTUTEIHLHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOMXEHUSI,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Apoodu

[IpencraBnenne o nApobu Kak crocoOe 3aluch YacTH  BEJIUYMHBI.
OObikHOBEHHBIE apoOu. [IpaBuiibHBIE U HeNpaBUIIbHBIE ApoOu. CMenianHas apoOb;

MPEICTAaBICHUE CMEIIAaHHOW APOoOU B BHUJIE HEMPABUIHLHOU APOOH U BBIJICTICHUE 1IETOM
YaCTH YKCIIa U3 HEeMpaBWIbHON Apoou. M3o0paxenue ApoOeil ToukaMu Ha YUCIOBOU
npsiMmoii. OcHOBHOE cBOMCTBO npoou. Coxpawenue opobeii. llpusedenue opodu
Hogomy 3HameHamento. CpaBHEHHE IpOOEii.

CrnoxxeHre W BbIYMTaHUE JIpoOel. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-
oOpatHsble 1pobu. Haxoorcoenue wacmu yeno2o u yeno2o no e2o 4acmu.

JHecstuunast 3amuck npoOeii. IlpencraBnenue necsITUUHONW NpoOU B BHJEC
0ObIKHOBEHHOU. M300pakeHne AeCATUYHBIX IpoOel TOYKaMH Ha YHUCIOBOU MPSIMOM.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernyeckue JEUCTBUS ¢ JACCATUYHBIMU  ApoOsmu. Oxpyenenue
oecamuyHbIx Opooell.

Peienue TekCTOBBIX 32124

Pemenue TeKCTOBBIX 3a/1a4 apu(METUUECKUM CIOCOOOM. Pewienue noeuieckux
3adau. Pewenue 3aoau nepebopom ecex 603moxcHbix gapuanmog. Vicnonab3zoBaHue npu
pEIIeHUH 33724 TaOJIHI] U CXEM.

Pemenue 3amau, coaepkamux 3aBUCHUMOCTH, CBS3BIBAIONINE BEJIUYHHBL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 11€Ha, KOJUIECTBO, CTOMMOCTb. EWHUIIBI U3MEpEeHHUS
Macchl, 00bEMa, TIEHBI; PACCTOSIHUSI, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMH
M3MEPEHUSI KaXKI0W BETUINHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenne qaHHBIX B BUJIE€ TAOJIUII, CTOJIOYATHIX TUATrPaMM.
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Harasignas reomerpust

Harnsigabie npeacTasienus o (purypax Ha IJIOCKOCTU: TOUYKA, MpsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHas, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yroiu. IIpsMoin, ocTpsIu,
TYIIOW ¥ Pa3BEPHYTHIC YIJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIILI JUIMHBL. J[JInHA JOMaHOM, mepuMerp
MHOTOyTOJIbHUKA. 3MepeHre U MOCTPOEHUE YTII0B C IOMOIIBIO TPAHCIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
IPsIMOYTOJILHUK, KBAJpaT; TPEYTrOJIbHUK, O pageHcmee guzyp.

N3o0paxenune ¢uryp, B TOM uucie Ha Kieryatoi Oymare. [locmpoenue
KOHueypayuti u3 uyacmetl Npsamotl, OKPYHCHOCMU HA HEeIUHOBAHHOU U KIemuamotl
Oymace. VIcnoab30BaHHE CBOMCTB CTOPOH U YTIJIOB NMPSMOYTOJIbHUKA, KBAJApaTa.

[Inomane NpsSMOYroilbHUKa UM  MHOTIOYTOJIBHUKOB, COCTaBJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucle (QUryp, M300pakE€HHBIX Ha KieT4aTod Oymare.
Enuaunier nsmepeHns mionaau.

Haznsaonvie npedcmasnenusi 0 npocmpancmeennvix ueypax: npsamoy2oibHblll
napainenenuneo, Kyo, MHO202paHHuku. M3oopasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneda. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, npo8oIoKU, NIACMUIUHA U OP.).

06vém npamoyeonvHoco napaiienenuneoa, kyoa. Eounuyst uzmepenus 0ovéma.
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6 KJIACC

Hamypanonwie uucna

Apudmernueckre ACHUCTBUS ¢ MHOTO3HAYHBIMH HATypalbHBIMH YHCIamMH. UMCIOBBIE
BBIDAKEHHUSI, NOPANOK JEHCTBUM, HCIONb30BaHUE CKOOOK. Mcrmonb3oBaHue mpu
BBIYUCJICHUAX TIEPEMECTUTEIIBHOTO M COYETAaTEIbHOIO CBOWCTB CIIOXKEHUS U
YMHOKEHHUS, pacnpeoeaumenbHo20 ceoucmea ymuodicenus. OKpyriieHHe HaTypaJIbHbIX
qyuces.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWULl Oenumenb U HaumMeHbulee
obwee kpamuoe. enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHHE U ymnopsJloYMBaHUE JIpoOeil. PereHre 3a1ady Ha HAXOXKJIEHHE YacTH OT
LEeJIOT0 M LEeJIoro Mo ero 4actu. J[poOHoe YHClIO Kak pe3yabTarT JeJIeHUs.
[Ipencrapienue necsITUYHON poOU B BUAEC OOBIKHOBEHHON NPOOM M BO3MOMKHOCTH
MpeCTaBICeHUs] OOBIKHOBEHHOW NIpoOW B BHUAE JAeCATUYHOM. JlecaTuuHblie npoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUE JACHCTBUSI U YMCIOBBIE BBIPAYKECHUSI C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. Jlenenue B MaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IpumeneHne mponopLrii Py PEMIEHUU 33/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BEJIWYMHBI U BEJIMYMHBI 110 €€
NPOLIEHTY. BhipaskeHne MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienue 3amad Ha
POLIEHTHI. BrIpaskeHNE OTHOILLICHHS BETMYUH B MPOLIEHTAX.

Ilonosccumenvuvie u ompuyamenvHvle yucia

[TonoxurtenbHbie U OTpULATeNbHbIe 4Yucia. Llenble yucna. Mooyaw uucna,
eeomempuydeckas uHmepnpemayus Mooy uyucia. V300paxkeHue uucen Ha
KOOPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHenue uucena. Apudmeruueckue ACHUCTBUS C TOJOXHUTEIBHBIMU U
OTpHUIIATEILHBIMHU YUCIIaAMHU.

[IpsiMoyroJibHasi cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KOoopIWHAThl TOYKH Ha
TI0CKOCTH, abciucca u opauHara. [loctpoenue Touek W GuUryp Ha KOOPAMHATHOMN
MIJIOCKOCTH.

bykeennvie gvipasicenusn

[Tpumenenue OyKB IS 3aMMCHA MAaTEMATHUYECKUX BBIPAKEHUN W TIPEITIOKCHUIA.
CpoiicTBa apu(pMETUUECKUX JCUCTBUN. bDyK6eHHble 6blpadCeHuss U YUCI08ble
noocmaroeku. ByKBEHHBIC pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opMmyibl; HOpMyIBI IEpUMETpPa U TUIOMIANA TPSMOYTOJIbHUKA, KBaJpaTa, 00béma
napannenenuneda u Kyoa.

Pewienue mexcmogwix 3a0au

Perienrie TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CIIOCOOOM. PeuteHue n1ocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepKaldx 3aBUCUMOCTH, CBSI3BIBAIONIUX BEIUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHHE; 1I€HA, KOJTUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIILHOCTD,
BpeMsi, 00bEéM paboThl. EnuHUIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpeMeHU, CKOPOCTHU. CBsI3b MEXKTY €AUHUIIAMU U3MEPEHUS KaXK/10M BEJIMUUHBI.
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Pemenue 3aja4, CBJA3aHHbIX C OTHOIICHHWEM, IIPOIMOPIHHOHAIBbHOCTEIO BEJINYNH,
IIPOOCHTaMH; pCIICHNEC OCHOBHBIX 3a/la4 Ha ,HpO6I/I H IIPOLICHTLI.

Oyenka u npukuoxa, oKkpyaieHue pe3yaibmamad.

Cocmasnenue 6YKEEHHBIX BbIPANCEHUL NO YCI08UIO 3A0AYU.

[IpeacraBienne JaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CronOdarbie
JIUarpaMMbl: YT€HUE U MOCTPOeHUE. YTeHHEe KPYTOBBIX UarpamM.

Haznaonaa zeomempus

Harnsgasie npeacTaBnenus o Gurypax Ha I0CKOCTH: TOUYKA, MPpsiMasi, OTPE3OK,
Jyd, yroJi, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonooicenue 08yx npsamulx HA NIOCKOCMU, NAPAllleNibHble NPpsSMble,
nepneHouKkyiapusie npsamvie. VIsMepeHue pacCTOSIHUM: MEXIy ABYMsI TOYKaMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIIpyTa Ha KBAJPaTHOU CETKeE.

W3mepenre W TMOCTPOCHHE YIJIOB C TOMOIIBIO TpaHCIOPTHpA. Bus
TPEYIrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpAMOYTONBHHK, KBajpaT: HWCIOJIb30BAaHUE CBONCTB CTOPOH,
VIJIOB, IMaroHalien. M3o0paosicenue ceomempuieckux ¢pueyp Ha HeIuHO8aHHOU Oymaze
C UCNONb308AHUEM YUPKYJSA, TUHEKU, YeonbHuKa, mparncnopmupa. IlocTpoeHus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [[OHSTHE TIIOMAAN PUTYPHI; € TMHHUIIBI H3MEPEHUS
wiomaau. [pubnuxénHoe n3Mepenue miomaau Guryp, B TOM 4uciie Ha KBapaTHOU
ceTke. [Ipubausicénnoe usmepenue Onunbl OKPYHCHOCIMU, NA0WAOU KpY2d.

Cummempus. yenmpanbHas, oceéas u sepkanivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX uzyp.

Haznaonvie npedcmasnenus o npocmpancmeennvlx ueypax.: napainenenuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO202pAHHUKOS, YUIUHOPA U
konyca. CozdaHue mooenel npoCMpancmeeHHuvlX ¢ueyp (u3 oOymacu, nposoJoKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus obwvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI

eau nzyyeHust yaeOHOro Kypca

AnreOpa sBJISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHa
o0OecreynBaeT M3y4y€HUE JPYruX AUCLUMIUIMH, KaK €CTeCTBEHHOHAy4YHOIrO, TaK H
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS TPOJIOJKEHHSI 00pa30BaHus U
B TOBCEIHEBHOM XM3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MpPEJCTaBICHUN O
MPOUCXOXKJICHUH W CYITHOCTH aire0pamueckux aOCTpakiMid, CrocoOe OTpakeHUs
MaTeMaTUYeCKOW HayKOW SBJICHHM M TIPOIIECCOB B MPUPOJEC M OOIIECTBE, POJU
MaTEeMaTHYECKOr0 MOJEIMPOBAHMS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET
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dbopMUPOBAHHIO HAYYHOT'O MUPOBO33PEHHUS M KAUY€CTB MBIIIJIEHUS, HEOOXOIUMBIX ISl
aJlanTalui B COBpEMEHHOM IudpoBoM ob1ecTBe. M3ydueHnue anredpbl €CTECTBEHHBIM
oOpazoM oOecmieynBaeT pa3BUTHE YMEHUsS HaAOII0NaTh, CpaBHUBATh, HAXOIWTH
3aKOHOMEPHOCTH, TpebyeT KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHS W BBIBOJABI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHHE Kypca anreOphl 0oOecreunBacT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS OOYYarOlIUXCA: OHM HCIOJB3YIOT JEAYKTUBHBIE W WHAYKTHUBHbBIC
paccyxzeHus, OO0OOIEeHne W KOHKPETH3allhi0, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanoiaracT 3HAYUTEIbHBIH OO0OBEM CaMOCTOSTEIbHOU
NEATeIbHOCTH  OOYYaroIuXcs, I03TOMY CaMOCTOSTEIbHOE peIlIeHHe 3ajaad
€CTEeCTBEHHBIM 00pa30M SBJISICTCS peaju3aiiell  JIesATebHOCTHOTO TMPHHITUIIA
00yueHus.

B cTpykType mporpaMmpl y4ueOHOTo Kypca «Ajredpa» OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEpXKaTeIbHO-MeToAnUecKue mnuHuu: «Yucna u
BBIYUCIICHUSY; «AJIre0panyecKue BhIpaXeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX coaepxaTreibHO-METOIMYECKUX JINHUWA Pa3BUBACTCS HA
MPOTSKEHUU TPEX JIET M3YYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasch U
B3aUMOJICHCTBYS C JPYTMMH €ro JMHUSAMH. B XoJie u3ydeHus Kypca o0ydarommmcs
MPUXOAUTCS JIOTMYECKH PaCCY’KJaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIMN
sI3bIK. B CBSI3M C ATUM I1€J1ecO00pa3HO BKJIIOYUTH B MPOTPaMMy HEKOTOPHIC OCHOBBI
JIOTHKY, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMAaTHUCCKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yJarOIUMUCS OCHOB  YHHBEPCAJIbHOTO
MaTeMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOYKHO YTBEP)KIaTh, YTO COJICPIKATEIbHON
U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Alredpa» SIBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanune JnuHuM «Yucna W BBIUMCICHUS» CIYXKUT OCHOBOW ISt
JadbHEUIIer0 M3y4eHUs MaTeMaTUKH, CHOCOOCTBYET Pa3BUTHIO Yy OOyYarolUXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUSI TOJIb30BAThCA AJITOPUTMAMH, a
TaK)Xe MPUOOPETEHUI0 MPAKTHUUECKUX HABBIKOB, HEOOXOJIUMBIX JJIsl MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATUS O YKMCJIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATBHBIMU U
UPPAMOHAIBHBIMU YHCIIaMHU, (POPMHUPOBAHUEM IPEACTABICHUM O JEHCTBUTEIBHOM

yuciie. 3aBepIiieHre OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BEHY OOIIEro
o0pa3oBaHus.

CopeprkaHue IByX alreOpandecKuX JIMHUHA — « AreOpandecKue BIPaKEHUs» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyJarOUTUXCS
MaTeMaTU4YeCKOro ammapara, HEOOXOAMMOTO IS peIIeHUs 3adad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M IPAKTHKO-OPUEHTHPOBAHHBIX 3aJlad. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuan TPYNIUPYeTCs BOKPYT palHOHAIBHBIX BBIpaXKeHWH. AnreOpa
JEMOHCTPUPYET 3HaUYCHNE MAaTEMATHKH KaK SI3bIKa JIJIsT IIOCTPOCHUSI MAaTEMaTHICCKUX
MOJIeJIel, OMUCaHMsI TMPOIIECCOB U SBIICHUH peanbHOro Mupa. B 3amaum oOydeHus
anreOpe BXOIAT TaKXKe IalbHEHIIEe pa3BUTHE AJITOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOIMMOT0, B YaCTHOCTH, JJII OCBOCHHUS Kypca WH(GOPMATHKH, W OBJIAJCHUE
HaBBIKAMH JIETyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBanne CUMBOIBHBIX ()OPM BHOCUT
CBOM crmenmu(puYecKuid BKJIAJ B pPa3BUTHE BOOOpPaXXEHUsS, CIIOCOOHOCTEH K
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MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (PyHKIMOHAIBHO-TPA(QHUUECKON JIMHUM HALIEJIEHO Ha IOJIy4YeHHE
IIKOJIbHUKAMH 3HAHUN 0 (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIENU IS
OMHCAaHUsI M HUCCIEIOBaHMs Pa3HO-OOpa3HBIX MPOIECCOB U SBICHUN B MPHUPOJE H
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyYarOLIUXCS
YMEHHS UCIIOJIB30BaTh PA3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaA B (opmMHupoBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIWBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy TIutaHy B /-9 Kjaccax wu3ydaeTcs YYEOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC DAa3/eNbl COJNEPIKaHUSA:
«Yucna u  BBIUKCICHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPaBHEHHS W
HEpaBEHCTBa», « DYHKIIUNY.

VYyeOHbIl MJIaH HAa U3ydeHue anredpbl B 7-9 KjaccaXx OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE Ka)XJOro rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Coaep:xanue yueOHOro Kypca (1mo rogam o0y4eHmusi)

7 KUIIACC

Yucna u eviuucienus

PaunonajbHbIC YnCIa

Jpobu OOBIKHOBEHHBIE M JI€CSATHYHBIE, TEPEX0J OT OAHOW (POPMBI 3amKcH
npobeit k gpyroi. IloHsTHe palMOHAIBHOTO YKCIA, 3aluCh, CpPaBHEHME,
YOOpAIOYMBAHUE  PAIlMOHAIBHBIX  4uceld.  ApudmeTrnyeckue  JIEHUCTBUS  C
palMOHAJIBHBIMU 4YKciaaMu. PelieHne 3agad M3 peaibHOM NPAaKTHKM HAa 4YacTH, HA

TpoOH.

CreneHb C HaTypalbHBIM IIOKa3aTeJIeM: OIpeAesieHue, Mpeodpa3oBaHUe
BBIPAKEHUI HA OCHOBE OTNPEEICHMS, 3aITUCh OOJIBIINUX YHCET.

[IpotieHTsl, 3anKch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE MPOLEHTOB. TpH
OCHOBHBIE 3314 Ha MPOLEHTHI, PEIICHNUE 3a/1a4 U3 PeaIbHON MTPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOXHUTENIU
HaTypajbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae mpsmMas W oOparHas
MIPONOPLUOHAIBHOCTH.

Anzebpauueckue evipasriceHus

IlepemeHHbIE, YUCIOBOE 3HAUYCHUE BBIPAKEHUs C NEpPEMEHHOU. JlomycTuMblie
3HaueHUs nepeMeHHbIX. [IpeAcTaBieHne 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B BHJIE
(dopmynbl. Beraucnenus no gpopmymnam.
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[IpeoOpa3zoBaHre OYKBEHHbBIX BBIPAXKEHUHN, TOKIECCTBEHHO PABHBIEC BHIPAXKECHHUS,
npaBuia MpeoOpa3oBaHUsl CyMM M TMPOU3BENICHUN, MPAaBWIIA PACKPBITUS CKOOOK U
MIPUBEJAEHUS OT00HBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioKeHHe, BbIYUTAHUE,
YMHOXE€HHE MHOTOYWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpaT CYMMBI U
KBazpaT pasHocTH. PopMmyiia pa3HOCTH KBagpaToB. PasimokeHue MHOTrO4YJIEHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHUEe, KOpEHb YpaBHEHMs, NpaBWiIa MpeoOpa3oBaHUs YypaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHelHOEe ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux®. Cucrema aByx
JVHEWHBIX YpPaBHEHHW C JBYMs IIEPEMEHHBIMU. PelieHue cucrteM ypaBHEHHM
coco0OM TOJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 3a]1ad C MOMOIIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @yukuyuu

Koopaunara Touku Ha npsaMoil. UucnoBele MpomMexyTKU. PaccTosHne MexIy
JByMSI TOUKaMHU KOOPAUHATHOW MPSIMOM.

[IpssmoyromnpHas cucteMa koopauHat, ocu OX u Oy. AGciucca u opArHATa TOYKU
Ha KOOpJAMHATHOW IiockocTH. [Ipumepsl rpadukos, 3anaHHbIX popMynaMu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkuum. I'padux ynkiuuu. CroiictBa dhyHkiwmil. JInnelnas GyHKIus,
e€ rpaduk. 'paduk pyukimu y = KX + b. I paguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

8 KJIACC

Yucna u eéviuucnenusn

KBaapatHeiii kopeHb wu3 uyucna. [lonamue 006 uppayuoHaibHOM Uuce.
Jecamuunvie npubaudicenusi uppayuounanvHulx yucen. CBOUCTBa apuPMETHUECKUX
KBa/IPATHBIX KOPHEHW U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKECHUN U
BBIYUCIIEHUAM. /[elicmeumeinbHhble Yucid.

CreneHb C 1EbIM MToKa3aTeaeM U €€ cBorcTBa. CTaHmapTHAs 3alUCh YUCIA.

Anzedpauueckue sviparxcenus

KBagpaTHbIil TpEXUIEH; pa3IoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckas napo6s. OCHOBHOE CBOMCTBO ayreOpanydeckor poOu.
CnoxeHrne, BBIYUTAHWE, YMHOXXEHHE, JCJIICHHE alreOpandeckux  ApoOeil.
PanronanbsHbie BRIpaKEHUS U UX MPE0Opa3OBaHHE.

Ypasnenusa u nepasencmea

KBaapatHoe ypaBHeHHe, opMylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemuenne ypaBHEHUH, CBOASAIINXCSA K JUHEWHBIM U KBaJpaTHbIM. [IpocTelimme
JIpOOHO-pallMOHAIbHBIC YPABHEHUS.
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I'paguueckas unmepnpemayusi ypagnenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YpAGHeHUuli ¢ 08ymMsa nepemeHHbviMu. llpUuMepbl peEHIeHUs CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMS ITEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIioCOOOM.

YucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

Dyukyuu

[Tonsitue Gynkiuu. O61acTh ONPEIETCHUS K MHOKECTBO 3HAUCHUN (yHKIIUU.
CrnocoOsI 3a1aHus PYyHKIIHM.

I'paduk bynkmuu. Urenune cBoicTB GyHKIHHM 1o e€ rpaduky. [Ipumepsl
rpa@uKoB GYHKIIMMA, OTPaXKAIOIIUX peabHbIe MPOIIECCHI.

OYHKIMY, OMKCHIBAIOIIMNE TPSIMYI0 ¥ OOpaTHYH IIPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX Tpadukn. Oyukiuuy = X%,y = X,y = X, ¥ = k. Tpaguuecroe

peuienue ypasHeHul u cCucmem ypasHeHul.

9 KVIACC

Yucna u evivucnenus

JlelicTBUTEJIbHbIE YHUCJIA

PannoHanapHbBIC YUCIA, UPPAUUOHANbHBIE YUCAA, KOHEUHble U OecKoHeuHble
Odecsimuunvle Opodu. MHodcecmso OelicmeumenbHblX Yucei, 0eliucmeumelibHbie YUCid
Kak beckoHeuhble decsimuynvie Opoou. B3aummno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOIHCECMBOM OCUCMBUMENbHBIX YUCEL U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvHuvlX — uucel, apu@memuyeckue OeuUcmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHus, NpUOJINKEHHs, OIEHKH

Pasmeppl OOBEKTOB OKpYXKAlOIIETO MHpa, UIUTEIBHOCTh MPOLECCOB B
OKpY’KaroILleM MUDE.

[Tpubnux€éHHOe 3HaYEHUE BEIUYMHBI, TOUHOCTh NpuOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yJbTaTOB BEIYUCICHUM.

Ypaeéunenus u nepagencmea

YpaBHeHHs ¢ OJHOM MepeMEeHHOH

JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASAIIMXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOISAIIMXCA K KBAJPATHBIM.
buxBanpatHOe ypaBHEHUE. [Ipumepvl pewileHus ypasHeHul mpemveu U Yemeepmon
cmeneHel pasiodceHuem Ha MHOICUMENU.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckKuM METOIOM.

Cucremsbl ypaBHeHHH

VYpaBHeHUEe ¢ ABYMs MEpeMEHHbIMU U ero rpaduk. Pemenuwe cucrem IByX
JIMHEMHBIX YPaBHEHUH C IBYMsS NEpEeMEHHbIMU. PemieHne cucreM AByX ypaBHEHMH,
OIHO U3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
UHTEpIIpETalUs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMH.
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Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIoCOOO0M.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JIMHEHMHBIX HEPABEHCTB C OJHOW NEpeMEeHHOHN. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMeHHOW. KBanpaTHele HepaBeHCTBa.
I'paduueckass uHTEprperanis HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

Dyukyuu

KBanparuunas ¢yskius, e€ rpadpuk u cBoiictsa. [lapabona, koopauHaTHI
BEPIIMHBI TapadoIbl, 0Cb CUMMETPUU MApadOJIbL.

I'paduxu GyHKIMIL: y = kx, y = kx + b, y = X2
y = X, Yy = ' nx cBoucTsa.

X

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue u cocoObI 3aJaHUS YUCJIOBBIX MOCTIEA0BATEIbHOCTEH

[loHaTrie 4YKCIOBOM TOCJIENOBATENHHOCTH. 3aJaHU€ TMOCIEA0BATEILHOCTH
peKyppeHTHOH (opmysoi u popMyIioi N-To yjeHa.

Apupmernyeckasi M reoMeTpuYecKas POrpeccuu

Apudmernueckas M reomerpuueckas nporpeccud. P@opMynsl N-ro yieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPECCUii, CyMMbI IEPBBIX N YJICHOB.

H3006pasicenue uneHos apu@memuyeckol U 2eoMempuieckoi npozpeccuti
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHElHbIt U 9KCNOHEHYUANbHBIU DOCHI.
Crnoorcrvle npoyenmui.

PABOYAS ITPOI'PAMMA VYYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI

esan u3yyeHus yueOHOro Kypca

Oo6mue nenu uzydenus yaeoHoro kypca «I'eomerpusi» npeactasiens B [IOOI1
OOQO. Onu 3akaoyarOTCsA, MPEXKIAE BCEro B TOM, YTO HA YpOKaxX TIeOMETpUHU
OoOy4Yarolmuiicss y4yuTCsl TMPOBOAUTH  JIOKA3aTENIbHBIE  PACCYXKJICHUS, CTPOUTH
JIOTUYECKHUE YMO3aKJIIOUYEHHUs, JOKa3blBaTh MCTUHHBIE YTBEPXKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTHUBHOTO», OTINYATh
CBOMCTBA OT MPHU3HAKOB, (POPMYJIHUPOBATH OOpaTHBIC yTBEpXkAcHUA. B o00yueHun
YMEHUIO pacCykJaTh COCTOUT Ba)XHOE BOCHUTATEIbHOE 3HAYEHUE U3YUYCHUS
reOMETPHUH, IPUCYIIIEe UMEHHO OTEUECTBEHHON MaTeMaTHYECKOMN IIKOJIE.

Btopoii 1enpi0 u3ydeHUs] TEOMETPUM SIBISCTCS UCIOIb30BaHUE €€ Kak
MHCTPYMEHTA TMpPU PEUICHUM KaK MaTEMaTHYECKUX, TaK WU MPAKTUYECKUX 3ajady,
BCTPEUAIOIINXCS B PEATbHOM )KMU3HU. DTOMY COOTBETCTBYET BTOpPasi, BHIYUCIUTEIbHAS
JUHUST B WU3YYEHUU TE€OMETPUU B IIKoJE. [ 3TOro yuyurteno peKOMEHIyeTCs
nmoaOUpaTh 3aJaddl MPAKTHUYECKOTO XapakTepa I pacCMaTpPUBAEMBIX TEM, YUUTh
00yJarouxcsi CTPOUTh MAaTEMaTUYECKUE MOJIEH PEaNbHBIX KU3HEHHBIX CUTYAIIHH,
MPOBOAUTH BBIYUCIEHUS M OLIEHUBATh aJICKBATHOCTh IOJYYEHHOI'O pe3yJbTara.
KpaitHe BaxxHO mNOAYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEOMETAMH,
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MOTUBUPOBATh HMCIOJB30BaTh OINPEICICHUS] T€OMETPUUYECKUX (UTYyp U TOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHHUE TIOJYUEHHbIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HanOoJee ApKO BUIHBI B TeMax «BekTopsny, « TpUroHOMETpUYECKUE COOTHOIICHUS,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo ywyeOHOMY IulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbIH Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CIICAYIONIMEC OCHOBHBIC PA3Jeibl COJICPKAHUS:
«I"eomeTpryeckre GUTYpsI U UX CBOMCTBaY, «M3MepeHNE TeOMETPUYCCKHUX BETHIUHY,
a Takke «JlekapToBBI KOOPJAWHATHI Ha IUIOCKOCTH», «BekTopb», «JIBHkeHHS
miockocTi» U «IIpeoOpazoBanmst O00USY.

VYueOHbIl UIaH MpeaycMaTpUBAECT M3yUYCHHE NeOMeTpUr Ha 0a30BOM YPOBHE,
UCX0J1s U3 He MeHee 68 yueOHBIX 4acoB B y4€OHOM IOy, BCETO 3a TPH rojia 00ydeHus
— He meHee 204 yacos.

Conepxanue yde0HOro Kypca (mo rogam o0y4eHmusi)

7 KIIACC

HavanbHble noHATHA reoMeTpun. Touka, npsmas, OTpe30K, Jdyd. YTrosl. Buasl yrios.
BepTtukanbHble M cMexkHbIE yribl. buccektpuca yria. JIomaHas, MHOTOYIrOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummempuunvie uzypol. Ocnosnvie ceolicmea oce6oi cummempuu®. I puMepb
CUMMETPHUH B OKPYKAIOILEM MUPE.

OcHogHble NOCMPOEHUs C NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronsuuk. Beicora, Mmeauana, OuccekTpuca, Ux cBoiicTBa. PaBHOOEIpEeHHBIN
Y PAaBHOCTOPOHHUU TPEyroyibHUKU. HepaBeHCTBO TpEyroibHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPHU3HAKH MapauIesIbHBIX NpAMbIX. CyMMa yriioB TPEyroJbHHUKA.
Bremnue yriel TpeyroyibHUKA.

[IpssMOyrosibHBIA ~ TpeYroiabHUK. (CBOHCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K runoteHyse. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. [IpsIMOYTONbHBIN TpeyronbHUK ¢ yriaom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OosblieM yrie U OOoJbIIel CTOpOHE TPEyroibHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria H - CEpEAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxeHue
OKpPYXHOCTH M npsmoil. KacarenpHasg u cekymas K OKpPYKHOCTH. OKpPYXHOCTb,
BIIMCaHHAas B yroJy. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.
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8 KJIACC

YerwipéxyrosbHuky. [lapamnenorpaMmm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
cllyyau [MapajuieiorpaMMoB (TPSMOYTOJNbHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoricTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U IPU3HAKHU.
[IpsamoyroJibHas Tpaneuus.

Memoo yosoenus meduanwl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUE JINHUU
TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey2onbhuxa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaku nooooUs
mpey20abrukos. llpuMeHenne nogoOus npyu pelieHny TPaKTUYECKUX 3a1a4.

CpoiicTBa MIomaaed reomerpuyeckux ¢uryp. DopMyinbl I IUIOMIATU
TPEYroJibHUKa, MapajuiesiorpaMma, pomoOa u Tpaneuud. OTHOLIEHUE IUIOLIAAEH
MOA0OHBIX (UTYP.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TAHI€HC OCTpPOr0 yria MpSMOYTOJBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHoMeTpruyeckue (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

BrnircanHble ¥ LIEHTpaIbHbBIE YIJIBL, YTOJI MEXAY KAaCaTeJIbHOM U XOPAOU. YTJIbl
MEXIy XOpJAaMUu M CEKyIIMMU. BHOUCaHHbIE W ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnosioxkenue IByx okpykHocte. Kacanume okpyxHocrtei. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrio ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIBI MPUBEICHMUS.

Pemenue TpeyronapaukoB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Perenue
MPaKTUYECKHUX 33]1a4 C UCIIOIh30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeentbix 21eMeHMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3BEOCHUU OMPE3KO8
ceKyuux, meopema o Keaopame KacameibHO.

Bekrtop, 1anmHa  (MOIyJib)  BEKTOpA,  COHANPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HaJ BeKTopamMu. PaszjokeHne BEKTOpa IO  JIBYM
HEKOJUTMHEeapHbIM BekTopaMm. KoopauwHatel BekTopa. CkanspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOXKICHUS JIJTUH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamoti 1 OKPYKHOCTH B
KOOpJIMHATAX, IMEePEeCeYCHUE OKPYKHOCTEH W TPSAMBIX. METOJ KOOpJIWHAT M €ro
IpUMEHEHUE.
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[IpaBunbHBIE MHOTOYTOJIBHUKH. J{JTMHA OKpyXHOCTU. ['pagycHas u paarnaHHas
Mepa yriia, BBIUUCIEHUE ITUH OyT OKpykHOocTel. [1nomanes kpyra, cekropa, CerMeHTa.

Hsuoicenua nnockocmu u euympenHue cummempuu ¢ueyp (d1emenmapHvle
npeocmasnenus). Ilapannenvnwiti nepenoc. Ilosopom.

KOHTpOJI])HO-l/I3Mepl/ITe.]1]>HI)Ie MaTepualbl

[lpoBeneHne OIEHKH JOCTIKEHHH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
y4eOHOTro mpeaMeTa MPOBOIUTCS B (POpME TEKYIIETO U PyOSKHOTO KOHTPOJIS B BU/IE:
KOHTPOJIbHBIE pabOThI, CaMOCTOSTEIbHBbIE pa0OTHI, 3a4eThl, MaTeMAaTUYECKUE
JAUKTAHTBI, MPaKTUYECKHE palOOThl, MUCHMEHHBIH OTBET MO WHAMBHUAYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBaHUE.

s oOydaromuxcs ¢ 3[IP Bo3amMoxHO n3MeHeHHe (POPMYITUPOBKU 3aaHUI Ha
«TIOIIATOBYIO», a/IallTAI[UIO IpeIaracMoro o0y4JaromeMycst TECTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTrepuaja: HCIOJIb30BAHUE YCTHBIX M IUCBMEHHBIX WHCTPYKLHUH,
YIPOILEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKLUN, PELIEHUE C OTIOPOM Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIUHL.

MaremaTuka

S5 kJacc
KontposnbHas padora Ne 1. Tema. Harypanbnble uncia.
Kontponbsaas padora Ne 2. Tema. CiioxxeHHe U BRIYUTAHUE JPOOCH C OJUHAKOBBIMU
3HamMeHaTesiMi. CMenIaHHbIe Yucia.
Kontponbaas padora Ne 3. Tema. CrioskeHre U BBIYUTaHHUE IpOoOei ¢ pa3HbIMU
3HAMEHATEJISIMHU.
Kontponbhas padota Ne 4. Tema. YMHOXEHUE U JieneHne apooeit. Permenue 3anad.
Kontponbshas pabora Ne 5. Tema. [louarue o necsituanoit apoou. CpaBHeHueE,
CJIO’KE€HUE U BBIUMTAHUE JIECATUYHBIX JpOOei.
KontposnbHas padora Ne 6. Tema. YMHOXKEHUE U AIEHUE JECATUYHBIX APOOEH.
KonTtponrhas padota Ne 7. Tema. O00011eHHE U CUCTEMaTU3AIUS
3HAHUH yyaluxcs 1o Kypcy MaTeMaTuKH S5 Kiacca.
[IpomexxyTouHast arrectauus B popme BIIP.

6 k1ace

Kontponbnas pabora Ne 1. Tema. [lenumMocTh HaTypabHBIX YHCET.

Kontponbhas padora Ne 2. Tema. CpaBHeHUE, CIOXKEHUE U BEIUUTAHHUE JPOOEH.
KonTtponrnas padota Ne 3. Tema. YMHOKEHUE ApOOEH.

KonTtpomarnas padota Ne 4. Tema. lenenue apoGei.

Kontpoarsnas padora Ne 5. Tema. OtHomeHus u nponopuuu. [IpoiieHTHOE
OTHOLIEHUE JIBYX YHCEIL.

Kontponbhas padora Ne 6. Tema. [Ipsimast u oOpaTHas nponopruoHaIbHbIE
3aBUCUMOCTH. OKPYKHOCTb U KpYT. BepoaTHOCTh C1y4aliHOTO COOBITHS.
Kontponbnas pabora Ne 7. Tema. Paunonansabie yncia. CpaBHEHUE pallMOHATIBHBIX
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quced.

Kontponrnas pabora Ne 8. Tema. CioxeHue U BBIUUTAHUE PAITMOHATBHBIX YUCET.
KontponbHas padora Ne 9. Tema. YMHOXEHUE U IeJIEHUE PAITIOHATIbHBIX YUCE.
Kontponbnas padora Ne 10. Tema. Pemenne ypaBHeHHid 1 3a71a4 ¢ TIOMOIIBIO
YpPaBHECHUM.

Kontponbnas padota Ne 11. Tema. [lepnennukynsipHble U napajuieIbHbIEe MPSMBIE.
Koopaunarnas miaockocts. ['paduku.

Kontpoarnas padora Ne 12. Tema. O60011eHrne 1 cucTeMaTu3aliys 3HaHuM
YUAIIUXCS.

[Tpomexyrounas arrectanus B popme BIIP.

Auredpa
7 Kaace
Kontponbhas padora Ne 1. Tema. JIuneiiHoe ypaBHEHHE C OJHOM MTEPEMEHHOM.
Kontponbnas padota Ne 2. Tema. CreneHb ¢ HATypaJbHBIM [T0OKA3aTEJIEM.
KonTtponrhas pabota Ne 3. TemMa. YMHOXKEHHE OJTHOWICHA HA MHOTOYJICH.
YMHOkKEHUE MHOTOYJIEHA HA MHOTOWIEH. Pa3jio)KeHne MHOTO4JIEHOB Ha
MHOKHTEIIH.
KontposnbHas padora Ne 4. Tema. @opMyJibl COKPAILIEHHOTO YMHOKECHHUS.
KontponbHas padora Ne 5. Tema. Cymma U pa3HOCTb KyOOB BBIPa)KEHHIA.
[IpuMeHeHre pa3auvHbIX CIIOCOOO0B PA3I0KEHHS] MHOTOWJIEHA HA MHOYKUTEIH.
KontposnbHas padora Ne 6. Tema. @ynkuuu. JIunelinas QyHkims.
KontposnbHas padora Ne 7. Tema. CucteMsbl JINHEWHBIX YPaBHEHUI C ABYMS
EPEMEHHBIMH.
[IpomexxyTounas arrecranus B popme BIIP.

8 kiace

Kontponrnas padota Ne 1. Tema. PaninoHanbHbIe BbIpaXKEHUS.

Kontponbshas pabota Ne 2. Tema. ToxxiecTBeHHbIE TTPEOOpa30BaHUs aITreOpandecKux
TPOOCH.

Kontposnbhas padoraNe 3. Tema. CreneHb ¢ LEJIbIM MOKa3aTeeM.

KontponbsHas padota Ne 4. Tema. KBajipaTHbie KOpHHU.

KontposnbHas padora Ne 5. Tema. Penienne kBagpaTHbIX YpaBHEHUM.

Kontponbshas pabora Ne 6. Tema. KBaapartuserit TpéxuiieH. PaninonanpHbie
YPaBHEHUS.

[IpomexxyTounast arrecrauus B popme BIIP.

9 k1ace

KontposnbHas padora Ne 1. Tema. HepaBeHnctsa.

KontposnbHas padora Ne 2. Tema. KBagpatuunas GyHKIuS.

Kontponbnas padora Ne 3. Tema. Cuctembl ypaBHEHUM € IBYMsI IEPEMEHHBIMU.
KontponbHas pabota Ne 4. Tema. D1eMeHThI TPUKIIATHON MaTeMaTHKH.
KonTtpomarnas padota Ne 5. Tema. UnciioBbie Mocae10BaTeIbHOCTH.
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I'eomeTpus

7 wJacc
KontposnbHas padoraNe 1. Tema. HauanbHble reoMeTprUUeCKUE CBEACHUS.
KontponbsHas padora Ne 2. Tema. TpeyroabHUKH.
KontponbsHas padora Ne 3. Tema. [lapannenbHabie mpsMbIe.
KonTtponshas pabota Ne 4. Tema. CymMma yriioB TPEyroJIbHHUKA.
KontponbsHas padora Ne 5. Tema. [IpsiMOyronpHbIil TpeyronbHUK.
[Tpomexyrounas arrectauus B popme BIIP.

8 kiacc

KontposbHas padora Ne 1. Tema. YUeTbIpeXyTroabHUKH.

KonTtpoarsnas padorta Ne 2. Tema. [Tnomanp.

KonTtponrnas padota Ne 3. Tema. [Ipu3Haku nogo0us TpeyroJbHUKOB.
Kontponbshas padborta Ne 4. Tema. [Ipumenenne reopun nogo0Oust TPEYroJbHUKOB
IIPU PELICHUU 3a/1a4.

KontposnbHas padora Ne 5. Tema. OKpy>KHOCTb.

Kontponbnas padora Ne 6. Tema. BekTopsi.

Kontponbhas pabora Ne 7. Tema. UToroBas KOHTpoJibHas paboTa.
[IpomexxyTounas arrecranus B popme BIIP.

9 kiacc

KonTtponrhas padorta Ne 1. Tema. BekTopsbl.

KonTtpoarnas pabora Ne 2. Tema. MeToa koopuHar.

KontposnbHas padora Ne 3. Tema. COOTHOIIEHUSI MEXTY CTOPOHAMU U YTIJIAMU
TpPEYroJabHUKA.

KonTtponrhas pabota Ne 4. Tema. [[muHa oKpy>KHOCTH U TUIOIAb KpyTa.
KonTtpomnrnas padota Ne 5. Tema. JIBukenus.

CucremMa oieHUBAHHUSA

OlLieHKa YCTHBIX OTBETOB yYAIIMXCA.

Ouenka 5 cTaBUTCS B TOM Ciydae, €CIU y4alluhcs JEMOHCTPUPYET MOJHOE
MOHUMAaHUE CYTH TEOPUHM M CBOOOJHO OMNEpUpYyeT €, TBOPUYECKH MPUMEHSET
TEOpETUUECKUE 3HAHUS Ha TmpakTuke. llpm pemennn 3amad HAOMIOAAIOTCS YETKO
OCO3HaHHble  neuicTBusA. Pemaer  HectaHmaptHele  3agaud. He  momyckaer
BBIYHCIIUTEIBLHBIX OIMIMOOK. YMEET CaMOCTOSITENIbHO TMOJIy4aTh 3HAHUSA, padoTras C
JOTIOJIHUTEJIBHOM JINTEPATypoid (Y4eOHUKOM, KOMITBIOTEPOM, CIIPABOYHOM JTUTEPATYPOil).

Ouenka 4 craBUTCS B TOM CIIy4yae, €CIM OTBET YYEHHKA YIOBJIETBOPSET
OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOJIb30BAHUSI COOCTBEHHOTO
IiaHa, HOBBIX MNPUMEpPOB, 0O€3 NpPHUMEHEHUs 3HaHUH B HOBOW cuTyauuu, 0e€3
MCIIOJIBb30BAHUS CBSI3€EM C paHEe M3YUYEHHBIM MaTepHUAIIOM, YCBOCHHBIM NPHU U3YUYEHUU
Ipyrux mnpeaMeroB. He 3agyMbIBasiCh, pemraer 3aladd MO HM3BECTHOMY alrOpPUTMY,
MPOSIBIIIET CIIOCOOHOCTh K CAaMOCTOSATEIbHBIM BbIBOJIaM. JlOMycKaeT BHIYMCIUTEILHbIE
OLIMOKHU KpallHEe PEeNIKO U, €CIIM YJallluics TOMYyCTUI OJHY OMIMOKY MM He Oosee AByX
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HEZ0YETOB, TO MOXKET HCIPABUTh MX CAMOCTOSITEIBHO WJIA C HEOOJBIIONH MOMOIIBIO
YUUTEJIS.

OueHka 3 cTaBUTCSA B TOM Cllydae, €CIU yYalluiics 3allOMHIII OOJBIIYIO YacTh
TEOPETUYECKOTO MaTepuaa, 6e3 KOTOpOro HeBO3MOXKHA MpaKTU4Yeckas paboTa 1mo Teme.
Pemraer camMOCTOATENBHO TOJBKO T€ NPAKTUUECKUE 3a/ladd, B KOTOPBIX HU3BECTEH
aJIrOpPUTM, a OCTAJbHBIC 3aJIaHUSI MOXKET BBIMOJIHUTH TOJIBKO C MOMOIIBIO YUUTENS U
yuamuxcs. Jfomyckaer MHOTO BBIUUCIUTEIBHBIX OMIHOOK.

OneHka 2 cTaBUTCA B TOM CJy4ae, €CJIM y4YallUiCs HE OBIAJIET OCHOBHBIMU
3HAaHUSIMU B COOTBETCTBUU C TPEOOBAHUAMHU U JTIOMYCTUI OOJIBIIIE OUTMOOK M HEIOUETOB,
yeM HeoOxoaumo ajisi oueHkd 3. He MoXKeT BBINOJHUTH HU OJHOTO MPAKTUYECKOTO
3a/1aHHsl C MPUMEHEHUEM JTAHHOM TeopHH.

Onenka 1 craBUTCS B TOM Cily4ae, €CJIM YYEHUK MPUCYTCTBOBAT Ha 3aHSTHIX,
CMOTpEJ, CHUCKHIBAI C JIOCKH, HE MOXET OTBETUTb HM Ha OJWH U3 IOCTaBJICHHBIX
BOIIPOCOB.

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX Pa0oT.

Ouenka 5 craBUTCA 3a PadOTy, BBIMOJHEHHYIO IMOJTHOCTHIO O€3 OMMOOK U
HEJ0YETOB.

OueHka 4 craBuTCA 3a padOTY, BBIIOJHEHHYIO IMOJTHOCTBIO, HO MPU HAJIMYUU HE
OoJee oJIHOM OMIMOKU U OHOTO HEJloUeTa, He 00JIee TPeX HEJIOUETOB.

Ouenka 3 craBUTCS 3a padOTY, BHIMOJHEHHYIO Ha 2/3 Bcell paboThl MPAaBUIHHO
WU TpU JIONYIIEHUU He OoJjiee ONHOW TrpyOoil ommOku, HE Oojee Tpex HEerpyobix
OImMOOK, OHON HErpyOoil OmMOKH M TpeX HENOYETOB, MPHU HAIMYUU YETHIPEX-TISTH
HE0YETOB.

Onenka 2 craBuTcs 3a pabOTy, B KOTOPOW YHCIO OIMOOK M HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OTICHKHU 3 WJIM TPaBUIILHO BBIMOJIHEHO MeHee 2/3 paboThI.

Omnenka 1 craButcs 3a paboTy, HEBBITIOJIHEHHYIO COBCEM WJIM BBITIOJHEHHYIO C
rpyObIMU OIIMOKaMHU B 3aJaHUSIX.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI:

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS IIpOrpaMMbl yueOHOro mpeamera «MaTeMaTukay
XapaKTEPUYIOTCH:

IMaTpuoTHyeckoe BOCIUTAHME: TIPOSBICHUEM UHTEPECA K ITPOLUIJIOMY U HACTOSAIIEMY
POCCUHCKOW MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTHMXKEHUSIM POCCUHUCKUX
MaT€MaTHKOB MU POCCHMCKON MaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ATHUX
JIOCTIDKEHUM B IPYTUX HayKaX W MPUKJIAJIHBIX cepax.

I'paxpanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE: TOTOBHOCTBIO K BBIIIOJIHEHUIO
00sI3aHHOCTEW TpakgaHWHA W peald3alldd ero IpaB, IPEJACTAaBICHHEM O
MaTeMaTUYeCKNX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHUIA,
MpOIelyp TPaKIAHCKOro o001mecTBa (BBIOOPHI, OMPOCHI M TP.); TOTOBHOCTBIO K

O6CY}K,Z[€HI/II-O OTHUYCCKHX HpO6JI€M, CBA3AHHBIX C IIPAKTHYCCKHM I[PHUMCHCHUCM
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JOCTH)KCHUM HAyKH, OCO3HAHMEM BAa)XHOCTU MOPAJIbHO-3TUYECKMX IPHUHIMIIOB B
NEATEIbHOCTH YYEHOTO.

TpynoBoe BocnuTaHue: YCTAaHOBKOM Ha aKTUBHOE YYaCTUE B PEIICHUH MTPAKTHUYECKHUX
3a71a4 MaTEMaTHUYECKOM HAIIPABIEHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHMsl Ha NPOTSIKEHUHM BCEM JXKU3HU [UIsl YCHEIIHOM MNpOQeCCHOHATBHON
ACSTEIbHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM HMHIMBUAYAJIbHON TPACKTOPUU OOpa30BaHUSA M KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIA.

JcTeTHYeCKoe BOCIHUTAHUE: CIIOCOOHOCTHIO K SMOIIMOHAJIBHOMY M 3CTETHUYECKOMY
BOCIIPUSITUIO MAaTEMaTUYECKUX OOBEKTOB, 3a/1ay, PELICHUH, pacCyKICHUH; YMEHHIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTM B MCKyccTBE. LI[eHHOCTM HaydHOTO
IIO3HAHUS: OpHUEHTAalMEl B JEATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY HAY4YHBIX
IOpPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJIOBEKa, IPUPOIBI U
oOuiecTBa, IMOHUMAaHMEM MAaTEMaTUYECKOW HayKM Kak c@epbl 4YeI0oBeuYeCKOH
JEeSATEIbHOCTH, ATANoOB €€ pa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS LUBUIU3ALINY;
OBJIAJICHUEM SI3IKOM MAaTE€MaTUKH W MaTeMaTHYECKON KyJIbTypOH Kak CpelCTBOM
IIO3HAHUS MHUpPA; OBJAJCHUEM NPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIBCKON
NEATEIIBHOCTH.

duznueckoe  BocnMTaHWe, (GOpMUpPOBaHME  KYJbTYPbl  30POBbS U
IMOLMOHAJIBHOIO0 0J1ar0N0JIy4Usi: TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKHUE 3HAHUS
B MHTEPECAX CBOETO 3[J0POBbS, BEECHNUS 3J0POBOr0 00pa3a *KHU3HU (340pOBOE MUTAHNUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, pEryysipHas (pu3nueckas akTUBHOCTD);
c(OpPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUU, IPU3HAHUEM CBOETO IpaBa Ha OIIUOKY U
TaKOI0 K€ IIpaBa APYroro 4eJIoBeKa.

JKOJIOTHYECKOe BOCHUTAHME: OpPUEHTAlMEd Ha NPUMEHEHUE MaTEeMaTUYECKHX
3HaHUW N7 pelleHus 3a7ad B 0OJacTH COXPAHHOCTH OKpY)KAloIIEeW Cpelbl,
IUTAHUPOBAHHUS MTOCTYIIKOB U OLICHKM MX BO3MOXHBIX MOCIEACTBUM JJIsI OKPYXKarOIEH
Cpelbl; OCO3HAHUEM TIJI00ANIBHOIO XapakTepa JKOJOTMYECKUX MPOOJIEM M IyTed HX
peleHus.

JINYHOCTHBIE pe3yJIbTaThl, 00ecCeYMBAKOIIME AJANTALUI0 00y4al0IIerocs K
U3MEHAIOIIMMCS YCJI0BMAM COLMAJIBHOM U MPUPOJIHOM CpeAbI:

MOTHUBAIMs K OOYYEHHUI0 MaTEMaTUKE M IIeJICHANPABICHHON MO3HABATEILHOMN
NEeATETLHOCTH;

MOBBIIICHUE  ypPOBHS CBOCH  KOMIIETGHTHOCTH  Yepe3  MPAKTHYCCKYIO
NeSATEILHOCTD, TPEOYIONIYI0 MaTEeMAaTUUECKUX 3HAHUN, B TOM YUCJIE€ YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHTYAIMIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBHE TapaHTHH ycIiexa;

cnocobHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio cBOUX HAEPUIIUTOB U
IIPOSIBJIICHUE CTPEMJICHUS K UX TPEOIOJICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTaBUTh JIOCTHKUMBIC 11CTTH;

YMEHHUE pa3nyaTh Yy4eOHBIC CHUTYyalldd, B KOTOPBIX MOJKHO JICHCTBOBATH
CaMOCTOSATENIbHO, W CHTYyallud, TJ€ CIEAyeT BOCIOJIB30BAaThCS CIPABOYHOM
uH(popMaIel WK JPYTUMU BCIIOMOTAaTEIbHBIMU CPEJICTBAMU;
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CIIOCOOHOCTH MEPEHOCUTH MOJIYYEHHBIE B X0/1€ 00yUEHHUsI 3HAHUS B aKTyaJIbHYIO
CUTYalMIO (MPU PEIICHUH KUTEUCKUX 3a/1a4, TPeOYIOIMX MaTeMaTHUYeCKX 3HaHUH);
CIIOCOOHOCTh OPUEHTHPOBATHCS B TPeOOBAaHUAX W IMpaBUiIaxX MPOBEACHUS
IPOMEKYTOUYHON U UTOTOBOM aTTECTALINH;
OBJIJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHolMu y4eOHbIMU NOZHACAM ETbHOIMU OCIICHBUAMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3M B XOJ€  YCBOCHMS
MaTEMaTUYECKOro MaTepHuaia;

BBISIBIIATh AC(PUIUT JAHHBIX, HEOOXOJIMMBIX JUIsl PEIICHUS MOCTaBICHHON
3a/lauu;

C IOMOIIBIO YUUTEIIS BBIOUPATh CIIOCO0 pelIeHUs MaTeMaTUYECKON 3a/1auu
(cpaBHUBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS);

NPUMEHITh M Mpeo0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOAEC peLICHUSA
MaTeMaTUYECKUX 3a]1a4;

YCTaHABJIMBATh UCKOMOE U JJAHHOE MPU PEIICHUH MaTEMaTHUUECKOM 3a/1auu;

MOHUMATh M UHTEPIPETUPOBATH UH(MOPMAIIUIO PA3TMYHBIX BUJIOB U (OopM
MIPEICTABIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 TpaduyeCKUMH CXEMaMH;

3¢ (HEKTUBHO 3a1TIOMUHATH U CUCTEMATU3UPOBATH MH(OpPMAITHIO.

HOHUMAmMb U UCHOIL306AMb MAMEMAMUYECKUE CPeOCmea HA2IAOHOCHU
(cpagpuku, oOuacpammuvl, madAIUYBL, CcXEMBI U Op.) OAA  UATIOCMPAYUU,
unmepnpemauuu, apzymenumauyuu. QQenadenue yYHUBEPCATbHLIMU YUEOHBIMU
KOMMYHUKAMUGHBIMU OCUCHGUAMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO NIESTEIBHOCTH C
YUYHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEILICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh 00IIHE CrIOCOOBI pabOThI, paboTaTh B IPYIIIE:
HaxOJUTh OOIlee pEIICHUE U paspemarh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHN U YuéTa HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYJIUPOBATH, APTYMEHTUPOBATH
1 OTCTaMBaTh CBOE MHCHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAJUYUU PA3HBIX TOUEK
3peHHUs] U pa3peniath KOHQIMKTH Ha OCHOBE yu€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,

apryMEHTUPOBAaTh CBOIO IMO3UIMI0O U KOOPAMHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYIHUUYECTBE TPH BHIPAOOTKE OOIIEro pPEImIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUTaTh KayeCTBEHHOTO pe3yJibTara u
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJIa B OOIIUN TPOIYKT.

Osnaoenue ynusepcaibHblMu y4eOHbIMU PE2YIAMUBHBIMU OCUCH GUAMU:

CTaBUTh 117, BBIOUpPATh M CO3/IaBaTh AJTOPUTMBI JJIA PEIICHUS Y4YEOHBIX
MaTeMaTH4YECKUX MPpobJieM;
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IJJAHUPOBATh M OCYILIECTBIISTh JESATEIBHOCTh, HAIPABICHHYIO HAa PELICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMyIMpoBaTh W YACPKUBATh YyYEOHYIO 3a7ady, COCTaBIATh IUIAH U
MOCJIEI0BATEIBHOCTD JCHCTBUM;

OCYIIECTBJIATH KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIMMBIC KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YICOHOW MaTEeMaTHICCKON
NEATENbHOCTH;

aJICKBaTHO OIICHUBATh MIPABUILHOCTH WITH OMIUOOYHOCTH BHITIOJHEHUS YIeOHOH
3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

CIMYaTh CHOCOO NEUCTBUS M €ro Pe3ysbTaT C 3aJlaHHbIM 3TaJOHOM C IIEJIbIO
oOHapy>KeHHsI OTKJIIOHEHUH U OTIMYMM OT 3TaJIOHA.

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH Y4eOHOU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIi pe3yibTaT
NEATEeIbHOCTH, OMpPEACNATh MO3UTHUBHBIE W3MEHEHUs] M HalpaBJeHUs, TpeOyrouiue
JanbHeuen padoTsl;

peryaupoBaTh Croco0 BhIPaKEHHS IMOILIUH.

HHPEAMETHBIE PE3YJIBTATBI

Pe3ynpTaThl 0cBOE€HHs yueOHOro npeamMera «MartemaTuka (BKiIO4as aiareopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTAaTUCTUKY)», PaCHpeiesIeHHbIE MO0 rojaM OOy4eHHs,
(GopMynHpYIOTCS 10 TPUHIUIY JOOABICHHS HOBBIX PE3YJbTAaTOB OT o/l K oAy, yKe
HAa3BaHHBIC B IPEIBIAYIINX TOJaX MO3ULNH, KaK IPABUIIO, TIOCJIOBHO HE TOBTOPSIOTCH,

HO YYHUTBIBAIOTCS (pe3yJbTaThl OYEPEIHOr0 ToAa MO YMOJIYAHUIO BKIIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

IHJTAHUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUSA
INPUMEPHOMPABOYEHN MPOI'PAMMBI KYPCA «MATEMATHUKA» (IIO
I'OJAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KilaccaX OCHOBHOM IIIKOJIBI
JIOJDKHO 00€cTnednBaTh JOCTHIXKEHHUE CIICAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpHEeHTUPOBATHCS B IOHITHUIX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMH,
CBSA3aHHBIMM C HATYpaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMU U IE€CATUUHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAJIbHBIE YHCIIA, CPABHUBAThH B POCTEHIIINX
cllydasix OObIKHOBEHHBIE ApOOU, NECATUUHbIE APOOU.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YMCIO0BOI) MPAMOU C COOTBETCTBYIOIINM
eil yrcIoM 1 u300pakaTh HATypaJbHbIC YHCIa TOUKAaMU Ha KOOPAMHATHOM (YHCIOBON)

28



MIPSIMOM.

BoimonusaTe  apudmeTnyeckue JEHCTBUS C HATypalbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUIINX CIIydasiX.

BheIMOmHATE NPOBEPKY, IPUKUAKY Pe3yIbTaTa BEIYUCICHUH.

OKpyriaTh HATypalbHbIE YHCTA.

Pewienue mexcmoswix 3a0au

Pemare TekcTOBBIE 3amayM apUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO TIepedopa BceX BO3MOXKHBIX BapHaHTOB (IMIpH
HEOOXOJIMMOCTH C HAMPABJISIONIECH MTOMOIIBIO).

Pemare 3amaum, cojepkamive 3aBUCHUMOCTH, CBSI3BIBAIOIIUE BEIMYMHBL:
CKOpPOCTbh, BpEMs1, PACCTOSIHHE; 1I€HA, KOJIUYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITUN).

Hcnonp30BaTh KpaTKUE 3aIIUCH, CXEMBbI, TaOIHUIIbI, 0003HAYEHHSI IPU PELICHUN
3azay.

[Tonb30BaThCs OCHOBHBIMM €IUHUIIAMH U3MEPEHUS: LIEHBI, MACChl; PACCTOSHUS,
BPEMEHM, CKOpPOCTH; BBIpaXKaTb OJHHU E€IUHUIIBI BEJIWYMHBI uyepe3 apyrue (mpu
HEOOXOJIMMOCTH C OMOPON Ha CIPABOUYHYIO MH(OPMALIUIO).

W3Bnekats uH(OpMaIMIO, MPEICTABICHHYIO B TaOiMile, Ha CTOJI0YATOU
JrarpaMMe, HHTEPIPETHPOBATh IPEICTABICHHBIE TaHHBIC, HCTIOIB30BaTh JaHHBIC TIPU
pEIIeHnH 3ajad.

Haznaonaa zeomempus

[Tonb30BaThCd T€OMETPUYECKUMH TOHATUAMH: TOYKA, MpsiMasi, OTPE30K, JydY, YTod,
MHOTOYTOJIbHUK, OKPYKHOCTH, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcmonp30BaTh TEPMUHOJIOTHIO, TTPH HEOOXOJIMMOCTH IO BH3yallbHOW OTIOpeE,
CBSI3aHHYIO C yIJIaMU: BEpIINHWHA, CTOPOHA; ¢ MHOTOYTOJIbHUKaMH: YTOJ, BEpIIHHA,
CTOpOHA, TUaroHalb; C OKPY>KHOCTBIO: PafNycC, TUaMeTp, IEHTP.

N300paxkath W3ydeHHBbIE TeOMETpUYecKre (QUrypsl Ha HEJIUMHOBAHHOW U
KJIETYaTO Oymare ¢ MOMOIIBIO TUPKYIS U IMHEHKHU (TIOCTIe COBMECTHOTO aHAJM3a).

Haxonuth /IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KHU 3aJaHHOW JUIMHBI; CTPOUTHh OKPYXHOCTh 33JJaHHOTO
paauyca.

Hcronp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIBHHMKA, KBaJpaTa I UX
MIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIN U IIEpUMETpa.

Berauciste mepuMeTp HW IUIOMIAAbh KBajapaTa, MPAMOYTOJIbHHKA, (UTYP,
COCTABJICHHBIX W3 TPSAMOYTOJIbBHHKOB, B TOM 4HCIE (GUTYp, H300pakEHHBIX Ha
KJIeTuaTon Oymare.

[Tonb30BaThCS OCHOBHBIMH METPHUUYCCKUMH CIUHUIIAMHA W3MEPCHHS JIJTUHBI,
TJIOMIA/N; BBIPAXKATh OJTHU CANHUIIBI BETMYMHBI Yepe3 Apyrue (mpu He0OXOAMMOCTH C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh nmapasmienenuresi, Kyo, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo TpaHb, U3MEPEHHUS, HAXOAUTh H3MEPEHUS Napaljieienunena, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnena Mo 3aJaHHbIM H3MEPEeHHsIM (C

29



ONOPOM Ha AIrOPUTM Y4EOHBIX IEUCTBUI), IMOJIb30BATHCA E€IMHULIAMU H3MEPEHUs
o0BéMma.

PemaTe HecioXHbBIE 3aJayd Ha HU3MEPEHHE TIE€OMETPUYECKHX BEJIIMYUH B
MPAKTUYECKUX CUTYaUSAX (ITPH HEOOXOIMMOCTH C BU3YaJIbHOU OMOPO).

6 KJIACC

Yucna u éviuucnenus

OpHEHTHPOBATHCS B MMOHATUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBA3AaHHBIMHU C PAa3JIMYHBIMU BHJAMH YUCEN M CHOCOOAMHU MX 3alUCH, NEPEXOAHTH
(ecmu 3TO BO3MOKHO) OT OJIHOM (POPMBI 3aIMKCH YKCTa K IPYTOM.

CpaBHUBaATh U YHOPSAOYUBATH LIE€TbIe YHMCIA, OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOu, CpaBHUBATH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrimonuaTe apudmeTnueckre JeHCTBUS ¢ HATYpPaJIbHBIMU U LEJIBIMU YHCTIaMHU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSAMHU, MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YUCIIAMM.

BBIYUCIISITE 3HAYEHNS YACIOBBIX BBIPAXKEHUM, BBIIIOJIHATD IPUKUIKY U OLICHKY
pe3ysibTaTa BBIYMCIICHUN; BBIIOJHATh NPEeoOpa30BaHUS YMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(h)METHUECKUX JEHCTBUU.

COOTHOCUTH TOYKY HAa KOOPAMHATHOM IIPSAMOM C COOTBETCTBYIOIIIUM €U YNCIIOM
Y U300pakaTh YMCJIa TOYKAaMU Ha KOOPAUHATHOM MPSMOM, HAXOAUTh MOYJIb YUCIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPJAMHATAMH 3TOU
TOYKH.
OxpyrasTe LeNble 4YHCiIa W JAeCITHYHbE Apodu (mo oOpasiy), HaXOAUTh
PUOTUKEHUS YHCEIL.
Hucnoevie u OyKkeeHHbvlE GbIPAIICEHUA
OpueHTHPOBATHCS B MOHATHUSAX W ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHH YKCJIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIUUCISATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUHN, COAEPIKAIINUX CTEIICHH.
[Tonb3oBaThCA MpU3HAKAMU JEIMMOCTH (MPpU HEOOXOJAMMOCTH C OMOPOM Ha
aJITOPUTM MIPaBUIIA), PACKIIABIBATHh HATYPAIbHBIE YKHCIIA HA POCTHIE MHOKUTEH.
Tlonvzo6ameca macumabom, COCTABIISATH MPOTIOPITUN U OTHOIIICHUS.
Hcnonb3oBaTh OYKBBI i1 0003HAUCHUS YHCEN TPH 3alHCH MaTeMaTHYeCKHUX
BBIDOKCHUM, HAXOAUTh 3HAYCHUST OYKBEHHBIX  BBIPOKEHUN, OCYIICCTBIISSA
HEO0OXOIUMbIE TOJACTAHOBKM W TpeoOpa3oBaHus (C OMOpPOl Ha aJrOpUTM Y4EOHBIX
NEUCTBUN).
HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewienue mexcmogwix 3a0au

PemaTte MHOTOIIIArOBHIE TEKCTOBBIE 3a7a4M apU(PMETHUECKUM CIIOCOOOM C
ONOPOW Ha BOMPOCHBIN IIJIaH.

Pematp MIPOCTEUILINE 3aJ1a4u, CBSI3aHHBIC Cc OTHOLLIEHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYMH, MPOIIEHTAMU; PellaTh TPU OCHOBHBIC 33/1aud Ha
JpOOU U MPOLIEHTHI.

Pewlare 3amaun, copep:kamye 3aBUCHUMOCTH, CBA3bIBAIOIIUE BEJIIMYUHBIL:
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CKOPOCTb, BpEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEIBHOCTb,
BpeMsi, 00bEMaA pabOThI, UCTIOIB3YS apUPMETUYECKHUE NEUCTBUS, OLEHKY, TPUKUIKY;
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYMUH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHUS MO YCIOBUIO 3aJa4M MTOCJIE COBMECTHOTO
aHaau3a.

W3Bnekats wHOOpMAIUIO, TPEACTABICHHYIO B TaOJWIAX, HAa JUHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JIAHHBIEC; UCIIOJIb30BaTh JAHHbIE ITPU PEIICHUH 33/1a4.

[IpencraBisaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Haznaonaa zeomempus

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TE€OMETPUYECKUX IUJIOCKUX M TPOCTPAHCTBEHHBIX (QUTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N3006paxkath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHUPA Ha HEJIMHOBAHHOMN
U KJIETYATOM Oymare n3y4eHHbIC MIOCKUE T€OMETpUIEeCKUEe PUTYphl 1 KOHPUTYpAITUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTrh mpenctaBieHUE O TEOMETPUYECKUX TMOHITHSX: PABEHCTBO (UTyp,
CUMMETpPHUs], OCb CUMMETPHUHU, LIEHTP CUMMETPHH.

Haxoaute BEIMUYMHBI YIIIOB U3MEPEHUEM C MTOMOILBIO TPAHCIOPTUPA, CTPOUTH
YIJIBl 33IaHHOM BEJIMYMHBI, IOJIb30BATHCS IIPU PEIICHUM 3a7ad I'palyCHOW MEpou
YIJIOB; PAacliO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYTIOU YIJIBL.

BbluucnsaTh AJIMHY JIOMAaHOM, NEPUMETP MHOIOYTOJbHUKA, IOJIb30BATHCS
€AVMHUIIAMU U3MEPEHUS JIMHBI, BBIPAXKATh OJHU €AUHUIIBI U3MEPEHUS JJIMHBI Yepes
IpyTHE.

Haxonuth, UCnonb3ysh YepTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY BYMS
TOYKaMH, OT TOYKH JI0 NPSAMOM, JJIMHY ITyTH HA KBaJPaTHOM CETKE.

Bbruncnsate miuomaab  (Uryp, COCTAaBIEHHBIX M3  MPSMOYTOJIbHHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha IPSIMOYTOJIbHUKY, HA paBHbIE (DUTYPBI, JOCTPAWBAHUE JI0
MPSMOYTOJIbHUKA; IOJIb30BAaThCSA OCHOBHBIMM €IMHHMIIAMH HM3MEPEHUs IUJIOIA/IH;
BBIPAKATh OJIHU €AUHUIBI U3MEPEHHUS ILTOIIAIN Yepe3 Apyrue (Mpu HeoOX0AUMOCTH C
OTIOpOM Ha CMPABOUYHYIO0 UHGOPMAITHUIO).

Pacrnio3HaBaTh Ha MOJENSIX W HM300paXKEHUSAX MNHPAMHUIy, KOHYC, LIMIJIMHID,
UCI0JIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTONW Oymare mpsiMOYTOJIbHBIN TTapalICIICITHUITC]I.

Boruucnsate 00b€M NpsIMOYTOJBHOTO Mapajiesenumnena, Kyoa, mojib30BaThCs
OCHOBHBIMH €/IMHUIIAMHU M3MEpeHUs: 00bEMA; BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUs
00BéMa yepe3 npyrue (C ormopoii Ha CIIPaBOYHYIO0 HH(POPMAIIUIO).

PemaTe HecnOXHBIE 3aJaud HAa HAXO0XKJIECHHWE TIE€OMETPUYECKHX BEJIUYUH B
NPAKTUYECKUX CUTYyalUsiX (Ip1 HEOOXOJUMOCTH C BU3yaJIbHOW OMOPOA).

IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
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MMPUMEPHOWPABOYEI ITIPOTPAMMBI KYPCA «AJITEBPA» (IO
T'OJIAM OBYUYEHHSI)

OcBoenne yueOHOro Kypca «AJjredopa» Ha YypoBHe OCHOBHOIO 00111ero
o0pa3oBaHus T0JI)KHO 00eCIeYBATH JOCTHKEHNE CJIeTYIONIUX MPeIMeTHBIX
o0pa3oBaTe/IbHBIX Pe3yJbTATOB:

Yucna u eviuucienus

BremmonusaTe, coderas yCTHbIE W THChbMEHHBIE NPHUEMBI, apuMeTHYecKue
NEUCTBUA C PALIMOHAILHBIMU YHCIIAMHU.

HaxonuTh 3HAY€HHs YHUCIOBBIX BBIPAXKEHUN; NPUMEHATH Pa3HOOOpa3HbIE
CrocoObl M TPHUEMBI BBIUMCICHUS 3HAYCHHWM JIPOOHBIX BBIPAXKEHUH, COICPIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoguTh OT OomHON (OPMBI 3alMCH YUCEN K JIPyroil (mpeoOpa3oBbIBATH
NECATUYHYIO Ipo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO N1poOb). CpaBHUBATh U
yHOPSA0YNBATh PAlOHATIBHBIE YUCIIA.

OKpyrJsTh yncna.

BBITTONHATE NPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUN, OLEHKY 3HAYCHUN
YHUCJIOBBIX BBIPAXKEHUH.

BbINOAHATH 1EHCTBUS CO CTENEHSIMHU C HATYpaJIbHBIMU IIOKa3aTENIAMH (C OOpOi
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

[IpuMeHsATh MPU3HAKHU JEIMMOCTH, PAa3JIOKEHUE HA MHOKUTEIU HATypajIbHbIX YUCEIL.

Pemate npocreiiliue NPakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUHMOHAIBHOCTBIO  BEJIMYUH,  IPOLECHTaMHU;
MHTEPIIPETUPOBATH PE3YJIBTAThI PEILEHUS 3a/1a4 C yYETOM OTPaHUYECHHMN, CBA3aHHBIX CO
CBOMCTBaMM pacCMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue sviparxceHusn

OpueHTHpOBaTbCS B TMOHATHSX M ONEpUpoBaTh Ha 0Oa30BOM YpPOBHE
anredpandeckoil TEPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUNM TIPH 3aJaHHBIX 3HAUYCHUSX
EPEMEHHBIX.

BoimonHATh npeoOpa3zoBaHusl LEJIOT0 BbIpaXKEHHUs] B MHOTOUWIEH MPUBEACHUEM
MOIO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWIEHAa HAa MHOIOWIEH W MHOIO4YJeHa Ha
MHOTOYJIEH, TPUMEHATH (POpMyIIBI KBaJpaTa CyMMbI U KBajjpaTa pa3HOCTH (C ONOPOi
Ha CIIPaBOYHYIO0 HH(POPMAITHUIO).

OcCylIecTBIATh PA370KEHWE MHOTOWJIEHOB HAa MHOXMTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEJNS, TPYNIUPOBKHU ClaraeMbiX, MPUMEHEHHUS
dbopMyJ1 COKpaAIIEHHOTO YMHOKEHUS (C OMOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHUS PA3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaJTbHON MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYypAJIbHBIMU II0Ka3aTeNsAMU I
npeoOpa3oBaHus BEIpaKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).
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Ypaeuenus u nepasencmea

Pemlare sMHENMHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHsSA IIpaBUIIA
nepexo/ia OT HCXOIHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, aBisercs au
YHCIIO KOPHEM YPaBHEHHS.

Hmethb mpencraBieHre o rpaduueckux METOIax MPU PEUICHUN JINHEWHBIX
YPAaBHEHHU U UX CHUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTro
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJUHATHOM TMJIOCKOCTH TpaUK JIMHEHMHOTO ypaBHEHUS C ABYMsI
NEePEeMEHHBIMHU; MOJIB3YSACh IPAPUKOM, TPUBOIUTH TPUMEPDI PEIICHUS YPABHEHUS.

PemaTe cucteMbl ABYX JUHEHHBIX YpaBHEHUHN C JBYMS MEPEMEHHBIMU, B TOM
yucie rpaguyecku (¢ omopor Ha ajJrOpUTM YUEOHBIX IEHCTBU).

CocTaBndaTh (MOCIE COBMECTHOTO aHANN3a) U peliaTh JMHEHMHOE YpaBHEHHE WIIH
CHUCTEMYy JIMHCWHBIX YypPaBHCHWH TIO YCJIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOTYUYCHHBIN pe3yibTar.

Koopounamot u ecpagpuxu. @yuxuyuu

N300pakath Ha KOOPJIUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3aMMChIBATh YHUCIOBBIC MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH MO 3aJIaHHBIM KOOpJUHATaM;
CTPOUTH TpauKH TUHEHHBIX GyHKIUHA. CTpouTs rpaduk GyHkimu y = KX + D.
OnuceiBaTh C  TNOMONIIBI0O  (DYHKIIMH  M3BECTHBIE  3aBUCUMOCTH  MEXIY
BEJIMUMHAMU (T10 AJITOPUTMY YUEOHBIX JEHCTBHIN): CKOPOCTb, BPEMSI, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOMMOCTH; MPOHM3BOAUTEIBHOCTh, BpeMs, 00béM paboTel. Haxomuts
3HaYeHUe (PYHKIUU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crmoco® NpencTaBlieHHWs W aHaliM3a WH(OpMaIuu;
U3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIINIO U3 TPadUKOB PEATbHBIX MPOIIECCOB U
3aBUCUMOCTEMN.

7 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HaydalbHBIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIIBHBIX
qucen Uil CPaBHEHUSI, OKPYTJICHUS U BBIYMCIICHUMN; M300pakaTh JEUCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSAMOU.

[IpuMeHsaT, MOHATHE apUPMETHUYECKOTO KBAJIPATHOIO KOPHS; HAaXOIUTh
KBaJpaTHbIC KOPHH, MCIOJIb3YS MPH HEOOXOIUMOCTH KaJIbKYJSTOP; BBITIOIHATH
npocTeiimme mnpeoOpa3oBaHUs BBIPAXKEHUHN, COAEPXKAIMX KBaJpaTHbIE KOPHHU,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30oBaTh 3amucu OONBIIUX M MaJbIX YHCENI C TOMOIIBI0 JECATUYHBIX
npoOeii u crerneneit yucna 10.

Anzebpauueckue evipasricenus

[IpuMEHAT, TOHATHE CTENEHU C 1EJIbIM I[I0Ka3aTeJIeM, BBINOJHATh
npeoOpa3oBaHUsl BBIPAKEHUM, COAEPXKAIIMX CTENEHH C IEJIbIM IoKa3zaTenieM (¢
UCIIOJIb30BaHUEM CIIPABOYHON UH(pOpMAITUN).
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BBINONHATE HECIIOKHBIE TOXAECTBEHHbBIE IPE0Opa30BaHUSl PalMOHAIBHBIX
BBIPQKEHUI Ha OCHOBE IPaBWJI AECUCTBUH HaJl MHOTOUYIEHAMH U alreOpanyecKuMu
TIPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA MHOKHUTEIIHN.

[TpumensTy npeoOpa3zoBaHUs BBIPAXEHHUH A PEIICHUs Pa3IMYHBbIX 33134 U3
MAaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEAIBHOW MPAKTUKH.

Ypasunenus u nepagencmea

Pematpe nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
uH(bOpMallK) U palMOHABHBIE YPaBHEHHs, CBOJSIIMECS K HUM, CHCTEMbI JBYX
YPaBHEHUH C IBYyMS IIEPEMECHHBIMM.

[IpoBOANTH TPOCTENIINE NCCICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ NPUMEHEHHEM TIpaUuecKux NpecTaBieHUN (yCTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WIM CUCTEMa YPaBHEHHM pEIIeHHs, €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexonuTe OT cioBecHOM (GOPMYJIUMPOBKH 3ajaud K €€ anredpanyeckoit
MOJZEIM C IIOMOLIBIO COCTABJICHUSA YPABHEHUS WIM CHUCTEMBl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H ITOJIyYECHHBINA PE3yJIbTar.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI; 1aBaTh rpaduueckyro
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkuyuu

OnepupoBarb Ha 0a30BOM YpOBHE (YHKUHMOHAIbHBIE TOHATHS M SI3BIK

(TepMUHBI, CHUMBOJIMYECKHE O0O3HAUYEHMs); ONPEACNSATh 3HAUeHHEe (QYHKUUU TI0
3HAYEHHUIO APTYMEHTA; ONPEAEIIATh CBOMCTBA (PYHKIIMU MO €€ rpaduky.
Ctpouts rpaduKy 3I1eMEHTapHBIX QyHKIUH Buga , Y = X%, Yy =Xx3,y =+/x ,y=

k; onucpiBaTh CBOMCTBA YMCIOBOM (QYHKIMU 10 €€ rpaduky (mpu HEOOXOAUMOCTH C
X

HaIPaBJISIIOLIEH TOMOIIBIO).

8 KJIACC

Yucna u evluucieHus

CpaBHHBATH U YIIOPSIOUYUBATH PALIMOHATIBHBIC U UPPALIMOHATIBHBIC YHCIIA.

Breinonuate apudmernueckue ASMCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, coUeTast
YCTHBIE W NUCHMEHHBIE NPUEMBI, BBINOJHATH BBIUUCIEHUS C UPPALMOHAIBHBIMU
YHUCIIaMH.

HaxoauTh 3Ha4u€HUs CTENEHEN C LEIBIMU ITOKA3aTEeISIMU U KOPHEW; BRIYUCIIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  ICUCTBUTENIbHBIE YHWCIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIUMCJICHUH, OLICHKY YHMCJIOBBIX BBIPAKCHUM.

Ypagnenusa u nepasencmea

PemaTe MHENHBIE M KBaApaTHBIC YPABHECHUS, YPABHECHUS, CBOSIIUECS K HUM,
MpocTelIe TPOOHO-PAITMOHATIEHBIE YPaBHEHUS.

Pemate mnpocrenime CUCTEMBbl JBYX JIMHEHWHBIX YPAaBHEHUUW C JByMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISACTCA
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JUHEWHBIM (110 BU3yaJIbHOH Omope).

Pemare mnpocreilliye TEKCTOBBIE 3aJauu  anreOpayeckuM CIOCOOOM C
MOMOIIBI0 COCTABJICHUS YPaBHEHHUS WJIM CHCTEMBl JBYX YpPaBHEHHH C IBYMs
MEPEMEHHBIMH.

[IpoBOAMTH IPOCTENIINE NCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
quclie ¢ MPUMEHEHHEM TpaduyecKux NpeAcTaBieHUN (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHHM PEIIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIp.).

Pemare nuHEWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElIeHNe HEPAaBEHCTB Ha YMCJIOBOM MPSAMOM, 3alUCBHIBATh PELIEHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemarp cucteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIIOBOU
OpsIMOM, 3aIIUCBIBATH PELLIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLIEHUH Pa3IMYHbIX 3a/1a4.

Dynxkuyuu

Pacno3naBate (yHKIMM u3y4eHHBIX BHIOB. I[loka3biBaTh CXEMaTUYECKH
pacIioyio’keHUe Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, y = kX

+bh ,y=a?+bx+c,y =xy=yx, y= ;" B 3aBHCHMOCTH OT 3HAYCHHI
K03 (DUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIUMA.
Crtpouts 1 H300pakaTh CXEeMaTHYECKH TpapuKd KBaAPATUIHBIX (YHKITHH,

ONKCHIBATH CBOMCTBA KBAJPATUYHBIX (DYHKIIMI 1O UX rpaduKam.

Pacno3naBaTh KBagpaTHUuHyr0 (QYHKUUIO 1O (opMyse, TPUBOAUTH IMPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPUH.

Apupmemuueckan u zeomempuueckasn npozpeccuu

Pacno3naBaTh apuMeTHUECKYI0O U TEOMETPUUYECKYIO IPOIPECCUH TTPH PA3HBIX
cnoco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  uieHa
apu(METHUECKOW M TEOMETPUUECKON MNpOrpeccrii, CyMMbI MEpBBIX N ujieHOB (C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Pemats 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEIILHOCTSIMH, B TOM YHUCIIE
3aJayd U3 pPeaNbHOM JKU3HM (C UCHOJB30BaHUEM KaJlbKYJsATOpa, LHU(PPOBBIX
TEXHOJIOTUH).

IHNIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
MNPUMEPHOM PABOYEH MPOI'PAMMBI KYPCA «TEOMETPHS» (IIO
I'OJAM OBYYEHMHA)

OcBoenne yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsl JOJDKHO oOecreyuBaTh JOCTHKEHHE CIEAYIOUIMX PEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB:

7 KIIACC
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Pacno3naBaTh M3yueHHbIE T€OMETPUUECKHE (PUTYPBI, OMPENESITh HX B3aUMHOE
pacnojoXeHue, HU300pakaTh TeOMETpUYECKUEe (QUTYphl; BBIIOJIHATh YEPTEXKU IO
YCIIOBHIO 3aja4yd. V3MepsATh JuHEHHBbIE W YIVIOBBIE BeJIWYUHBL. Pemars 3agaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH NIPEAMETOB B PEAIbHOM
KU3HU, pa3MepoOB MPHUPOAHBIX OOBEKTOB. PasnnuaTe pazMepbl 3TUX OOBEKTOB IO
MOPSIIKY BETMYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM (C UCIIOIb30BAHUEM CMBICIIOBOI
OTIOPBI: HABOJIAIINE BOMPOCH! U/UITU alTOPUTMA YI€OHBIX ICUCTBUN).

[lonb3oBaThCAd MNpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA pAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELIEHUH 3a/1a4.

[IpoBOIMTE  1OKA3aTENbCTBA  HECIOXKHBIX  I'€OMETPUYECKHX  TEOPEM.

[Tosp30BaThCA NPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJUaHbl, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pELICHNH T€OMETPUUECKHX 3aa4 (C UCIOJIb30BAHUEM 3pUTEIBHON HATJIAIHOCTH U/ WU
BepOaNbHON OTOPHI).

Onpenensate napaJyieIbHOCTb MPSMBIX C IOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymas. OmnpeaensTh MapauieIbHOCTh MPSAMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM A0 TOUYEK APYTrOM MPSAMOM.

Pemiats 3aauun Ha KJiieTyaTol Oymare.

[TpoBOAUTH BBIYUCIIEHUS U HAXOJUTh YUCIOBBIE U OYKBEHHbIE 3HAUEHUSI YTJIOB
B F€OMETPUYECKHUX 33Ja4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB U

MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHUU JIBYX
MApAUIEIBHBIX MPSIMBIX CEKYIIECH. Pemarh NmpakTUYECKHE 3aJauyd HAa HaXOXKICHUE
VIJIOB.

NmeTh npencTaBieHUe 0 MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

dopMynMpOBaTh OMPEACICHUS OKPYKHOCTM W Kpyra, XOpAbl M JuUaMeTpa
OKPYHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh MPUMEHSTHh 3TH CBOMCTBA IpPHU
pEILIEHNH 3a1aY.

OpHEeHTUPOBATHCS B MOHATHUSAX: OMTMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpY)HOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMHu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, UTO
CEepEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX U OMNEpUpoBaTh Ha 0a30BOM YpOBHE:
KacaTelibHasi K OKPYXKHOCTH, Te€opeMa O NEepHEeHAUKYJISIPHOCTH KacaTeIbHOW H
paanyca, MpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeThs mipeacTaBieHHE O MPOCTEUINIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHHS C MOMOIIBIO LIUPKYIS U
JIMHEHKH.
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8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BHUABl YETBIPEXYTOJBHHUKOB, MX JJEMEHTBHI,
MOJIb30BAaThCS X CBOMCTBAMU IPHU PEIICHUU T€OMETPUUECKUX 3a/1au.

OpueHTUpOBaThCS B MOHSITUU — TOUKU MEPECECUCHUs MEIUaH TPEYrojabHUKA
(1leHTpa Macc) B pelieHry 3a1a4.

Bnanetrs noHsiTueM cpeHel TMHUM TPEYTrOJbHUKA U TPANElu, TPUMEHSTh UX
CBOKCTBA IIPU PEUIEHUHU MPOCTEUIIINX FEOMETPUUECKHX 3a1ad. MIMeTh npencTaBieHue
o teopeme Dasneca U TeopeMe O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pElIeHUs MPaKTUYECKUX 3a/1a4 (C ONOpoi Ha 3pUTENIbHYIO HATJISIIHOCTB ).

[IpumMeHsATh NpU3HAKKW TMOJ00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TE€OMETPUYECKUX U
MPaKTUYECKUX 3a/1au.

Brnanerr TOHATHUSMM CHHYCa, KOCHMHyca W TaHIT€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroiabHUKa. [loJb30BaThbCsl STUMM TOHATUSIMU IS PEIICHUs
MpaKTUYECKUX 3a/1a4 (Ipu HEOOXOUMOCTHU C OTIOPOM Ha aJITOPUTM MPABUIIA).

Beruucnars  (pa3nuuHbIMM - cioco0amu) (C OMOpPOM Ha  CIPaBOYHYIO
nHpOpMaIMIO0) TUIOIIAJb TPEYroJbHUKAa W IUIOIIAJM MHOTOYTOJIbHBIX (UTYp
(ToJIb3ysCh, Ti€ HEOOXOAUMO, KANbKyIATOpOoM). [IpuMEHsTh OJIydeHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriax MEXIYy XOpJaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOU U XOpJIOM IPU PELICHUU ITPOCTEUIINX TEOMETPUUYECKUX 3a1aY.

Brnanets MOHSATHEM OMHMCAHHOTO YETHIPEXYTONbHUKA, MPUMEHSATH CBOWCTBA
OTMCAaHHOTO YETHIPEXYTOJBHUKA MPH PEIICHUN TTPOCTEUIITUX 3a1a4.

[IpuMeHATh MONMyYeHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTHh MaTeMaTHUECKHE
MOJICIH JJIS 3a/1a4 peajbHOUN KU3HHU U TIPOBOJIUTH COOTBETCTBYIONTNE BBIUUCICHUS C
MpUMEHEHUEM TMOA00UsS W TPUTOHOMETpUH  (MOJB3YACh, TAC HE0OXOIHUMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPHUUECKHUE (PYHKITUU OCTPHIX YTIIOB, HAXOJAUTH C MX TTOMOIIBIO
pa3JIMUHbIC JIEMEHTHI MPSMOYTOJBHOTO TPEYTrOJdbHUKA («PEIICHUE MPSIMOYTOJIBHBIX
TPEYTrOJbLHUKOBY»). HaxoauTh (¢ MOMOIIBIO KalbKyJISATOpA) JIWHBI W YTJBI IS
HETaO0IMYHBIX 3HAUCHUH.

[Tonw3oBaThes (opMysaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJAECTBOM JUISl HAXOXKJEHHUSI COOTHOUIEHWA MEXIYy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMHU (C OTIOPOI Ha CTIPaBOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB W KOCHHYCOB JJISl HAXOXKJCHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MPU PEIICHUU
MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bnanets nonstrsiMu mpeodpa3oBaHus Mo 00UsI, COOTBETCTBEHHBIX 3JIEMEHTOB

no100HbIX Guryp. [loap3oBarThes cBOMCTBAMU MO100MS IPOU3BOJIBHBIX (PUTYD, YMEThH
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BBIUMCIIATH JJIMHBI M HAXOAWTh YIUIbI y MOJOOHBIX QUryp (1o alroputMy y4yeOHbIX
nevictpuil). IlpumeHATh cBoMcTBa 1OA00MS B NPAKTHUUYECKUX 3ajladyax. YMeETh
IPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOLIEM MHpE.

[Tonb30BaThess TeOpeMamu (IO BU3YaJIbHOW OMOPE) O MPOU3BENECHUN OTPE3KOB
XOpI, O IPOU3BEICHUN OTPE3KOB CEKYILNX, O KBAIPaTe KacaTEIbHOM.

[Tonp30BaThcs BEKTOpaMHU, MOHHMMATh WX TEOMETPUYECKUN U (PU3UUECKHIA
CMBICTI, TPUMEHATH UX B PEUICHUH T€OMETPUUYECKUX U Ppuznyeckux 3anad. [[pumensrs
CKAJIPHOE MPOU3BEIAEHNE BEKTOPOB ISl HAXO0XKIAEHUS JIJIMH U YTJIOB.

[lonp30BaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

Brnanete MOHATUSMH MPAaBHJIBHOIO MHOTOYTIOJIBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIMAaHHOM MEPBHI yIJIa, YMETh BBIYUCIITS IJIOIIAIb Kpyra
U ero yacted (c omopoid Ha crpaBo4HyI HHGpopManuio). [IpuMeHsATh MoydYeHHbIE
YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Haxoguts ocu (WM LEHTPbI) CUMMETpUM (UTYp, HTPUMEHATH JABHXKEHUS
IUIOCKOCTH B MIPOCTEUIINX CIIydasiX.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJIENH I 3a/1a4 PEATbHOM KU3HHA U IIPOBOJUTH COOTBETCTBYIOIINE BBIUYMCIICHHUS C
MIPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (YHKIMI (MMOJB3YSACh, TlE
HEO00XO0IUMO,KATBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA <cMATEMATHKA» (I1O0 'TOAAM OBYUYEHUS)

5 kiacc (e menee 170 u)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(43 9)

Apudmerndeckue JeHCTBUS € HATypaJbHBIMU YHCIIaMHU.
CBolicTBa HyNsl IpPU CJIOXKEHUM U -yMHOXKEHUH, CBOICTBa
eQuHuIbl  Ipu  yMHOXeHuH.  IlepemecturensHoe  u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCMEO YMHONCEHUS.

4acoB)
HartypaJjbhble Hecatuunas cucrema cuucieHus. Psan HarypanbHbIX uucenl.|UwrTarh, 3anucbiBaTh, CPaBHMBATH HATypaJbHbIC YHCIA,
yucaa. deiicrBust ¢ |Harypansubiil psan. Yucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBATb B O0CY:KI€HHH CIIOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHBIMH nuHaTHOW mipsimoii. CpaBHEHHE, OKPYIJICHHE HATyPaJIbHBIX | YUCE.
qHrcJIaMH quces. H300paxkaTh KOOPIMHATHYIO MpsIMYyl0, OTMe4YaTh dKcCla

TOYKaMHA Ha KOOPJIMHATHOM MNPAMON, HAXOAUTH KOOPIMHATHI
TOYKHU.

HccnenoBath cBoiicTBa HaTypaiabHOTO psiza, uucen 0 u 1 mpu
CJIO’)KEHUH U YMHOKECHHH.

Hcnoab3oBaTh NPaBUII0 OKPYITICHUS HATYPaIbHBIX YUCEI IIPU
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Henumenu u Kpamwuvbie 4YHCIA, pA3TOKEHUE YHCIA Ha
MHOXHTeH. JleneHne ¢ ocratkom. IIpocTeie W COCTaBHBIC
yncna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HaTypaJIbHBIM MTOKA3aTeIICM.

Hucnosble BBIPAKEHHUS; TOPSALOK ACHCTBU.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apru(METHUECCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmerudyeckue AeMCTBUSA C HATypabHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM €O
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh NIPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOPOiA.

BbINOJHATL NPUKHUAKY M OLEHKY 3HAYEHU YHCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUAX MEPEMECTUTENbHOE U
coyeTarejbHOE CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe ceoUCmME0 yMHoMceHUs; HOPMYTHUPOBATH
U [pPUMEHATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HEO00XOAMMOCTH C HANIPABJISIONIECH TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE YHCIIA;
(opMy.IMpPOBATH H NPUMEHATHh MPU3HAKH JI€TUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha anrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUS 4YHCIA Ha IPOCTbIE MHOXHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacnozHaBaTh MCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHL,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUU O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPOM Ha oOpaserl.

Pemiath TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCNOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMs, pacCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHON MHPOpMALIUK:
aHAJIM3HPOBATH TEKCT 3a7a4u, epegopmMyIupOBaTh YCIOBUE,
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H3BJIEKATH HEOOXOAMMbIE JAHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOIMMOCTH C
HAIPABJISAIONIEH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33Jla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMYHBIC
pEeIIeHU TEKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OIEeHUBATh TOJNYYSHHBIA pE3yINbTaT,
OCyHIECTBJISATH  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPHUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasa. M3mepeHnue ATUHBI
OTpe3Ka, METPUYECKHE EIUMHULBI U3MEPEHUS  JUIMHBIL.
OKpYXHOCTb U KPYT.

[Tpaktuyeckas pabora «IlocTpoeHne y3opa U3 OKpy>KHOCTE».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha yepTekax, PpHUCYHKaX, ONHUCHIBATD,
UCTIONIB3ySd TEPMHMHOJOTHIO, M H300pa’kaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOJUMOCTH IO

BU3YyaJbHOW OIOpE): TOUKY, MHPSIMYIO, OTPE30K, JIydY, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yIja; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEIINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajuyca.

N300paxkarh KOHPUrypallMM TreoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeTyaToil Oymare; mpeajaraTb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHaIu3a.

PacnozHaBaTh U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHI  YIIIBI,
CPaBHHMBAThb YIJIbI.

Boer4uciasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonumare M  HCHOAB30BATh INPH  PpelIeHUH 32724

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CUCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPHUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €MHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHIPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KoHGUTYpalluu, UCHONB3YS HHPPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 v)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEC JPOOH.

Pemenne TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHBIE
3a/1a4¥ Ha ApoOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHU .

MopaeaupoBath B TpapHUyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATh  KOOPAMHATHYIO
OPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMPaBuUIIoO;

HCI0JIb30BATh OCHOBHOE CBOMCTBO IpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodU K HOBOM)Y 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpeacraBasaTs 1o oOpa3ly cMemaHHyio JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJIyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATs apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOMCTBA
apu(MeTUIeCKUX IEeHCTBUH Il palliOHATN3AllUY BHIYHCICHUH.
BbInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCICHUN;
npeajarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUSA CBOWCTB Jpo0ei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars mpocreiilivie TEKCTOBBIE  3aJayd, COJAEpIKAILIME
JIpOOHBIE JAaHHBIE, U 3aJa4l HA HAXOJCOEHUe Yacmu Yenoco u
Yeno2o no e2o 4acmu, 8blAGIANLL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIIEI.

IlpuBoauTH, pa3oupaTh, OLEHHBATH PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3a7a4 MpU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTb OLINOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHA apU(DMETHKH.

Harasignas MHoroyronsHukd.  YeTbIpEXYrONBHUK,  NPSIMOYTOJNBHUK, | Pacmo3HaBaTh, H300pakaTh C TIOMOLIbIO  YEPTENKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB H OT pYyKH, MOJAEIHpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp NpsAMOYroJIbHUKA U MHOTOYT'OJIbHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJbHUKOB, €IUHUIBI HM3MEPEHUS (bopmy  MHOTOyrOMBHHK, NpAMOYrobHIKA, — KBajpata,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nNEpUMETp TPEYroJIbHHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOI HAa AITOPUTM yUEOHBIX JEHCTBUIN).
HN300paxars OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE "
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JIJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa INPAMOYTOJIbHUKA, KBajgpara IIyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAJApaTa U NPSMOYTOJIbHUKA.

43




PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJbHUKH; COCTABJAATHL (UTYpHl U3 KBaIpaToB U
IPSIMOYTOJIbHUKOB U HAXOJUTh UX IUIOLIA/b, Pa30UBaTh (PUIypbl
Ha IpSMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX ILIOLIAAb (IIpU
HEO0XO0/IMMOCTH C HaPaBJIAIONIEH TOMOIIBIO).

BeipamxaTh BeIMUMHY IUIOINAJU B Pa3jMYHBIX €IUHULAX
U3MEpPEHUs] METPUYECKONM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM IpU HEOOXOJUMOCTH C ONOPOHl Ha CIPaBOYHYIO
nH(pOpMaLUIO.

3HAKOMHTBCS € NpPHMEPaMH NPHMEHEHHMs IUIOAAM U
IepuMeTpa B NPAKTUYECKHX CUTyauusx. Pemars 3agadyu u3
peanabHOM JKU3HHU, IPU HEOOXOIUMOCTH C ONOPOM Ha allrOPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHU 3aay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenune TekcToBBIX 3adau, cojepkauux ApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHMChIBaTh, CPaBHMBATBL JIECATHYHBIE JpOoOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxath necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoisiBJASITH €XOACTBa M Pa3jiu4Ms MPAaBHI apUPMETHUECKUX
JENCTBHUI ¢ HATYpaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoaHATL apudpmeTnyeckue JAEUCTBUS C JIECATHUYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKux MACUCTBUM  JUIs
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panMoHANM3aIMN BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus Oecsimuunvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTH HCCIEIOBAHUSI CBOWCTB JICCATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  NPHMEPbI U  KOHTPIPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiiinie TEKCTOBBIE — 3aJayd, COAECpPKAIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yel020 NO
€20 yacmu; BbIABJSITh HX CXOACTBA U Pa3jnyMs.
MopaeanpoBaTh XOJ PELICHUS 3a/ayd C IOMOIIbIO PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pa3iuuHble pPELICHMS, 3allUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIsX.

C nomMombI0 meaarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tesna u purypnt
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATb, HCIOJBb3Ys  TEPMHHOJIOTHMI0, OLICHUBATh
JIMHEWHBIE pa3MEPBI.

IIpuBoauTH MpUMepbI 0OBHEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
¢dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO Iapaiesenuresa,
KyOa.

N300pazkaTh Ky0 Ha KieT4aToil Oymare.

HUccnenoBars CBOMCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YSl MOJAEIU IpU
HEOOXOAMMOCTH C HANPABJIAIONIEH TOMOMIBIO.

45




Pacno3snaBath  pa3BéPTKM  KyO0a W mapauieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesenue] 3 OymMarda U npodnx
MaTepHualioB, 10 00pas3ILy.

Haxoauth u3MepeHHs, BBIYMCJASATH IUIOMAAL OBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapalIeNIeuIIe/ia C OMOPOl Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT ITTMHBI ero pedpa.

Ha6aonath W TPOBOAWTH AHAJOTHH MEXIY MOHATUIMHU
TUTOIIAIN ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKA3bIBAHHS O
MHOTOTPaHHHUKAX, MPUBOAUTH NPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHON KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTs 3HaU€HUS BEIPAKEHUM, COJIepKalllNX HATypalbHbIe
qrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKces MPU HeOOXOIUMOCTH C HAIPABISAIOLIEH
MIOMOUIBIO.

BpiOupars cmoco®  cpaBHEHUsS ~ YHCEJ,  BBIYMCICHUH,
NPUMEHATh CBOMCTBA apu(MeTUUYECKUX JIeHCTBUH  AJs
palMOHAIM3ALMHA BEIYMCICHUN.

OcyniecTBAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiats mpocreiimme 3agauM U3 PEATbHOM  KHU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
pPanMoOHAJIBLHBIN €C1OCO0.

cnocodamu,
BbIOMpATH

Pa3HbIMH
3aa4H,

6 kaacc (He menee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/BI J1€ATCIBHOCTH Oﬁy‘lalOllll/IXCH

4acoB)
HarypaabHbie Apudmernueckre 1eicTBUs ¢ MHOTO3HAYHBIMU HATYPaIbHBIMY | BHINOJIHATE, apudMeTHYecKHe TeHCTBUS C MHOTO3HAYHBIMU
ymucaa yuciaaMu. YuClOBblE  BBIPAKEHMS, MOPSIOK JCHCTBUIL, |HATYpaJbHBIMU YHCIAMHU, HAXOAMTh 3HAYEHHS] YHCJIOBBIX
(30 u) UCMoJib30BaHue CKOOOK. OKpyriieHHue HATypaJbHBIX YHUCEN. BBIPQXXEHHUI CO CKOOKaMU U 0e3 CKOOOK; BHIYUC/ATH 3HAYEHUSI

Jlenutenu u KpaTHBIC YHCIIA; HAUOOIbUUL 00WULL Oequmenb U
HaumeHbuee 0duee KpamHoe.

PaznoxxeHne uucna Ha NPOCTbIE MHOXMUTENU. JlenmumocThb
CYMMBI U ITpou3BeeHUsl. JleIeHre ¢ 0CTaTKOM.
Pemennie TekCcTOBBIX 3a7au.

BBIPAKECHUM, COAEPIKAILUX CTEIICHU.

BbINOJHATL NPUKHAKY M OIEHKY 3HAueHUH YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh MNpu  BBIYUCICHHSAX MNepPeMeCTHTEIbHOEe U
coyeTaTeibHOE CBOICTBA CJOKEHHSI M  YMHOKEHWUs,
pacnpedenumenvHoe CE0UCHMEO YMHONCEHUA OMHOCUMENbHO
Cl10JceHus, CBOMCTBA apu(pMeTHYECKHX J1eiiCTBHI.

HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.
®opMyIMpOBaTh ONpeAeJeHHUs] JCIUTENsT W KPaTHOTO,

HauOOJbIIEro OOIIEro JeJUTeNs] M HaUMEHbBIIEro O0OIIero
KpaTHOTO, MPOCTOTO U COCTAaBHOTO YHCEJ; MCIONb30BaTh 3TU
MOHATHS NPH PELICHUHN 33134 (IIPU HEOOXOIMMOCTH € OIOPOH Ha
aJITOPUTM TNpaBUIA).

IIpuMeHATH aJrOpUTMBbI BBIYMCICHUS HAUOOJBLIETO OOILIETo
JenuTeNnss ¥ HaWMEHbBIIEro OOIero KpaTHOro JBYX YHCel,
QJITOPUTM PA3JIOKEHUS YUCIIa HAa TPOCTHIE MHOKUTEIH.
HccaenoBarb cBOMCTBA JEIMMOCTH CYMMBI M MPOU3BEICHUS
YHCEJl ¢ OIIOPOM Ha BOIIPOCHBIM IUIAH.

IIpuBoauTL mNpUMepBI 4YHUCEN C 3aJaHHBIMH CBONCTBaMH,
Pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPXKICHUS O CBOMCTBAX
YyHCell, ONMPOBEePrarb HEBEPHBbIE YTBEPKACHHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoncTrpyupoBars  mMareMaTHueckue  NpeNJIOKEHMS  C
MTOMOUIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» 0 00pas3Iy.
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PemaTh TEKCTOBBIC 3a/1a4H, BKIKOYAIONIUE TOHATUS ICTUMOCTH,
apu(MeTHYECKUM CIOCOOOM, HCIOJIB30BaTh Iepebop Bcex
BO3MOXKHBIX BApUAHTOB C OIMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUs 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3JIUYHbIE PpPelIeHUs,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 ¢ HaIpaBJISIOIICH
[TOMOILEO.

Kputnyecku orieHHBaTh MOJYYeHHBIH pe3yjbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMSI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
Ilpumepol npsamvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax clydad B3aWMHOTO
PaCMOIO0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare JBe TMepeceKarolmuecs TMpsMbie, JIBE
napajvieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, IEPIICHAUKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepbl napajuieTbHOCTH U
MEePIEHANKYIISIPHOCTH TPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajiejabHble CTOpoHbl. M300pamkarb MHOTOYTOJIBHUKUA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHUE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JIMHY NYTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
WCIIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

cokpaienue n1poodeit. CpaBHEHHE U yIOPSAA0YUBAaHUE IPOOEH.

Jecstuunble qpodbu U MEeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJIECHTHbIE TPeICTaBJIeHUs] IPOOHBIX YHCENT TPU UX
CpaBHEHHH, NP BBIYUCICHUIX (IPpU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BerunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPAaBJISAOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsATHUHBIE JpoOM MpH  peoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinonars apugmMeTnyeckue aeidCTBHS C OOBIKHOBEHHBIMHU U
JECATUUHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXKECHUI, COJIeprKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJIHSTH
npeoOpa3oBanusi IpoOel, BBIOUPATH CHOCO0, NPUMEHSATH
cBoiicTBa apuMeTHYECKUX NEHCTBUI IS paluoHAIU3alUN
BBIYMCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYWH, JICTIUThH BEIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KCnepMMEHTAIbHBIM NYTEM OTHOIICHUE JUTUHBI
OKpYXHOCTH K € nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth macmTal 1utaHa, KapThl U BBIYMCIATH PACCTOSHUS,
MCIIOJNIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B ITPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasTh QpoOH U MPOIEHTHI, HAXOIUTh MPHOIFMKESHUS YHCEIT
IIpY HEOOXOIMMOCTH C UCIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemars 3agaum Ha YacTH, MPOLEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHUEe Apoou (TIPOIEHTa) OT BETMYMHBI M BETMYHHBI IO €€
npoOu (TporeHTty), npobu (MporeHTa), KOTOPHIA COCTaBISET
onHa BenuuMHa oT apyroi. IlpuBoamTh, paszdupars,
OLIEeHUBATH PA3NIMYHbIE PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIUI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJIUYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, MNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCUTEIBHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(UTypaIyu, UCIIOJIB3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

Bbipa:xenust
¢ OykBamMu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUICCKUX BBIPOKEHHUH U
NPEIUIOKEHUH.  Bykeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 11 0003HAYCHHS YHCEN, MPH 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBIATh  OyKBEHHBIC
BBIPAXKEHMS 10 YCIOBHIO 3a/1a4u.

HccaenoBarb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI AJI UX 3aIHUCH.

BbruncasTe 4ncioBoe 3HaueHHE OYKBEHHOT'O BBIPAXKEHUS NPU
3aJJaHHBIX 3HAYEHUSX OYyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIN
MpSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, IUIOUIAJH
KpyTa; BHINOJIHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasstb (pOpMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHME; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOAUTEIBHOCTh, BpeMs, O0BEM pabOThHI;
BBINOJIHATH BBIYUCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTO
JIEUCTBUSL.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronbHUK, KBajgpaT: CBOWCTBAa  CTOpPOH,  VYIJIOB,
UaroHacH.

M300paxkars Ha HEIWHOBAaHHOW U KJeTdyaroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

Ilepumerp MHoOroyronpHuka. Ilmomans

¢burypel. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMUA  yIJIaMH W Jp., PAaBHOOEIPEHHBIN TPEYroJbHUK.
Ipeanarars U 00CyKI1aTh COCO0BI, AJITOPUTMBI TOCTPOCHHUS.
HccnenoBarb, HUCHONB3YyS  OKCIEPUMEHT,  HAOIOJCHUE,
MOJEIMPOBAaHUE, CBOMCTBA  MPAMOYIOJIbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O00CHOBBIBATDH, ONMPOBEPraTh C IMOMOIILI0O KOHTPIPUMEPOB
YTBEPXKIECHHUSI O HPSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEpHBIE U HEBEPHBIC YTBEPIKICHHUS.

HN3mepsaTh M CTPOUTH C MTOMOIIBIO TPAHCTIOPTUPA YTJIBI, B TOM
YUCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIJIbl, PaclO3HABATH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epuMeTp MHOTOYTOJIbHUKA, oAb
MHOTOYTOJIbHUKA pa30MeHHEeM Ha MPSIMOYTOJbLHUKH, Ha PaBHbBIC
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIAIN C OTIOPOM Ha aliTOPUTM yUeOHBIX JEeHCTBUIA.
Hcnoab3oBath NpuOINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

IMoo:xkuTEALHBIE
oTpuuAaTebHbIE
gucIa

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. ucnosvle npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

MMOJIOKHUTEJIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘—IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIBbHBIMUA YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1a4.

IIpuBoauTL NpUMepPHI HUCHOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

N300paxkarth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
qyciia TOYKaMHU Ha YUCIIOBOU IPSMOM, HCMOJIb30BATh YHCIOBYIO
MPSIMYIO JUISl CPAaBHEHUS YHCEIL.

IIpumeHsiTh npaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIC
quCIa; HAX00UNb MOOYIb YUCIA.

®opMyIMpOBaTh NPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKEHHI, COIEpKALIMNX IEUCTBUSI
C TMOJIOKUTEIbHBIMU W OTPHUIIATEIBHBIMU YHCJIAMU  TPH
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpencraBiienne
JTAHHBIX
(6 1)

HpHMOYFOHBHaH CHUCTCMa KOOpJZiMHaT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuHcca " OpJAuHara.

CronbuaTbie U KPYroBbI€ JHArPaMMBl.

[TpakTnueckas padota «llocTpoenue nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
IIpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

O0BSICHAT, M WUIKOCTPUPOBATHL NOHATHE MPAMOYTOJIBLHOU
CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM MIIOCKOCTU TOYKH U
¢Gurypsl 1Mo 3aJlaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTonOuaThIe u KpPYyroBbIE JarpamMmbl;
HHTEPNPEeTHPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE AHATPAMMBI.
Hcnonb3oBats mHGOpMALMIO, MIPEACTABICHHYIO B TabauIax,
HA JuarpamMmax s pelIeHus TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

Ipsimoyzonvueili napannenenuned, Kyo, Hpusmd, RUPAMUOdQ,
KOHyC,  yumunop, wap u  cgepa.  Hzobpadicenue
NPOCMPAHCMBEHHBIX Quzyp. IIpumepbi Pazeépmox
MHO202PAHHUKO8, YUTUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue Mooenet
NPOCMPAHCMBEHHBIX PUSYD».

Ionamue o06véma, eounuyvl uzmeperus o00véma. O0vbEM
NpPAMOY20TIbHO20 napaieienunedd, Kyoa, popmynvt 0o6véma.

Pacno3naBarhb Ha yeprexkax, pUCyHKax, ONUCHIBATD IUPAMUY,
IIpU3My, LWIMHIP, KOHYC, IIap, M300paxkaTb HX OT PYKH,
MoO/IeJINpoBaTh U3 Oymaru, MIACTHJIMHA, MPOBOJIOKU H Jp. C
Harpasisitomed nomonisio. [IpuBoguTH NMpuMepbl 00BHEKTOB
OKPYXKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TEI.
HUcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIINMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMIONB3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.11[/l‘ll/l$l:
MEXKy TUPAMUZION U TIPU3MOM; MEXIAY HHIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kyba, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJAEIM C HaMpaBIAIOLIEH
MTOMOILBIO.

52




Co31aBath MojeJM TPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TIJIACTUIIMHA U JIP.) C OMIOPO Ha aIrOPUTM YUEOHBIX
IECUCTBHUIH.

N3mepsaTs Ha MoOJeJNsIX: IMHBI pEOEP MHOTOIPAHHUKOB,
JUaMeTp 1iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCHOJb30BaTh €AMHUIIBI U3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX M3 KYyOOB,
napajuleNIienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO WH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3alus
(20 u)

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOIOB KYpcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaTh 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypaIbHBIE,
Lenble,  TOJOKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NMpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Uil paldOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasaeina (TemMbl)
Kypca (4ucio

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTndeckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
YHCcIa CrermneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXHUTCIIN

u obOpatHas

JECATUYHYIO 1pOOb.

IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COIECpPKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JApOOU: 3aMEHATh IpHU
HEOOXO/JUMOCTH  JECATUYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaxeHHe K (opme,
HauOonee yIAOOHOM Ui  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHbIC NMPHMEPbI CTEICHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAU€HHUS OCHOBAHUS
CTEINIEHW M II0KAa3aTessl CTENEHW, HaXOAWTh 3HAYECHMs CTEIEHEH

Brza a" (a — mr000€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONTOPON Ha CITPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMbICa 3anmMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKH JACTIMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3a1a4u Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,
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Ha HaXxOXJIeHHe ApoOu (MPOLEHTA) OT BETUYHUHBI M BETMYMNHBI IO
e€ apo6u (mporeHTy), 1podu (MPOoIeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa ot gapyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3NIMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

PacniozHaBaTh H 00BSICHATH, ONIMPAsICh HA ONPEAEIEHUS, IPSIMO
IIPONIOPLIMOHAJIbHBIE U o0paTtHO IIPONOPLUOHAJIbHBIE
3aBHUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreiiliiie mMpakKTHKO-OPHEHTHPOBAHHBbIE 3aJa4U
Ha  JpoO0H, TNPOLEHTHI, NpsAMYl0 4 00paTHYIO
NPONOPLUHMOHAIBLHOCTH, IPONOPLMH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsble BeipakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM ITOKa3aTeeM.
MHOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwICHOB.  DOpMyinbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3znoxeHne MHOrO4IEHOB HA MHOKUTEIH.

Osaagers HA 0azoBOM YPOBHe anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHHH NPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYUCIIECHUS IO (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MIPUBEIEHNEM NOJJOOHBIX ClIaraeéMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOYIEHAa Ha MHOTOWIEH U
MHOrO4YJ€Ha Ha MHOTOYJIEH, NPUMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATH PA3I0KEHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTENsS, IPUMEHEHUS
dopMynbl  pasHOCTH  KBaJpaToB, (OopMyl  COKpamEHHOTO
YMHOKEHUS C ONIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1npeoOpa3oBaHUE MHOTOWIEHOB Ui pEIICHUsS
pa3IMYHBIX 337ad U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peaIbHOM MPAKTUKH.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MATEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOE ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEpEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMH CIIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CJIOKEHUSL.

Pemarp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa [IEpeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIbBHOMY
emy Ooee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0O KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl Hap YHCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHUS C JIByMSl IEpPEeMEHHbIMH (MpU HEOOXOIUMOCTU C
UCTIOJIb30BAHUEM CMBICIIOBOM OMOPBI); TMOJB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMHU C OIIOPOIl HA AITOPUTM YUYE€OHBIX JIEHCTBUM.
CocTaBJsiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHMI 110
YCIIOBUIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIM IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papux dynkuuu. CBoHCTBA (QYHKIIHIA.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

dynkmn. 'papuk Gyakaum y = kx + b.

JIMHEUHOU

H3o0paxatb Ha KOOPAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH TpaUKH HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMyJIaMH, B TOM YHUCIIE C TOMOIIbI0 HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HU3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudecKkuii crocod MpeacTaBICHUs U aHaIu3a Pa3HOOOpa3HOM
KHU3HEHHOU MH(pOpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJeBATh
(GYHKIIMOHAIBbHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHeiiHyto pyHkuuio Y = kx + b, omucsiBaTh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpoutsb rpaduku nuHelHON GyHKInd, QyHKIH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U SIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUHA.

BeriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUS
YpaBHEHU TTPU HEOOXOJMMOCTH C HATIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCHa,
BbIYHCJICHHS. yucne. [lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METUYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnvie uucna. CpasHenue OelicmeumenbHblX Yucesl. | BU3yalbHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oonepaurio M3BJICYCHHUA KBAJPATHOTO KOpPHA U3
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(15 ) YpaBHeHHE Buja X° = a. YHCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apudMeTHIeCKuX KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuBaTL M YNOPSAAOYMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE X2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb cBOMCTBA KBaJpPaTHBIX KOpPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiimme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
CoJiepKalluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHBbIE U3
reOMETPUUECKUX M (PU3NYECKUX (HOpMyI MPU HEOOXOTUMOCTH C
OIIOpPOH Ha IPABUIIO.
BorunciasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAINX KBaJpaTHbIE
KOpPHH, UCHOJIBb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B X0Ie pelIeHUs 3ajad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C TNPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMATHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJIMpoBaTh OnpeiesieHHe CTEIEHH C LIeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEero Mupa (0T JIEMEHTAPHBIX (Tipu HEOOXOUMOCTH 1O BU3YaJILHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENBHOCTH IpolieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YHUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIIEM MHpE. Bujge. CpaBHUBATB 4YnClIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQXXEHHUS pPa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3aANMUCHIBATH B CUMBOJIMYECKOi (opme u
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WIIJTIOCTPHPOBATL IIPUMEpPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM C  HCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPAXCHUM, COJECpPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPaBOYHOH uHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh  KBaJpaTHBIM — TPEXUIEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOU Ha AJIITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb obnacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETIEHUS PAllMOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJISTOPA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpazoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro I MpeoOpa3oBaHus APOOEH.

BbInoHATL fAeiicTBUSI ¢ ainreOpanyecKuMu ApoOsSMH IpU
HEOOXOUMOCTH ¢ Hampasisoomed nomouibio. IlpuMensarTs
npeoOpa3oBaHus BBIpAXEHUN JUIs pelleHus 3aaad. Beipakathb
nepeMeHHble 13 GopMmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OINHUCHIBAIONINX OBITOBBIE CHUTYAIlMH) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBanparnsie Pemenue ypaBHeHNH, CBOAAIINXCS K KBaApaTHBIM. [Ipocrelimue | pemiats KBaJpaTHble YPABHEHHUS — IIOJHBIE U HEMOJHBIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPAaBHEHHUS. MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(15 4) Pemenne TekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMs  KBaJpPaTHBIX
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YpaBHEHUU.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBaJAPaTHBIM, C TOMOIIbIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
npaBuia.

HabaonaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumenamos  meopemy  Buema ons pewleHus: 3a0ay
(c ucnonvzosanuem obpasya).

Pemats TekcTOBBIE 3aJayM  aNreOpPanvdecKUM CIIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (POPMYIHMPOBKH YCIOBHUS 3a1add K
anreObpanveckodl MOJAENTH MyTEM COCTaBICHHS YpaBHEHHS (TIpU
HEOOXOJMMOCTH €  HampaBISIOMIEH IMOMOMIBIO);  pemiaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3ybTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS anreOph.

YpaBHeHus JluHeliHOE ypaBHEHHE C JBYMS IEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEHHbBIC ypaBHEHHS C JIBYMSI IEPEMEHHBIMHU.
U HEPABEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B IIEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM JOByX JMHEWHBIX YypaBHEHHH C JBYMS|HCHOJb3Ysl LHM(POBbIe Ppecypebl (MpH HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMepbl PEIICHUsST CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX AEHCTBHM).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEPECEKaroUecss IPsMbIE 0 UX
I'pajuueckas  unmepnpemayus — ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemiate cucreMsl [ByX JIMHEHHBIX YPaBHEHHHM C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISIeTCS JTMHEHHBIM IPU HEOOXOIMMOCTH € HampaBIsoLIeit
MTOMOILBIO.
IIpugooums  2paghuueckyro  unmepnpemauyuro  peuienus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
PemaTth TekcToBbIE 321a4 AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTh CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBEeHCTBA.

HepasenctBo ¢ oaHOM niepeMeHHou. JInHeliHble HEpaBEHCTBA C

WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M ux pemieHue. CHCTEMBbl JHMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IMEPEMEHHOM U UX pELICHUE. Pemiats, uHElHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OIIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] ¥ MHOMXKECTBO Hcnonb3oBaTh  QYHKIHOHAIGHYIO  TEPMUHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyinamu (TIpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIIOJIb30BaTh KAJBKYISTOP); COCTABJISATH
Ta0JIMIbI 3HAYeHUH HYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnuceiBaTh CBOICTBa (YHKINU HA OCHOBE €€ rpauuecKoro
NpeJICTaBiICHUsT MpH  HEOOXOJUMOCTH C  HalpaBIAIOIIeH
MTOMOIIBIO.
Hcnoab3oBarh  QYHKIMOHAIBHYIO ~ TEPMUHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh npumepbl TpadUKOB, OTpaKAIONUX peaJbHbIE
nporecckl W siBieHus. IIpUBOIMTH NMPUMeEPHI TIPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JIJIsI TOCTPOCHUS
rpadukoB QpyHKIUN U U3y4YEHUS X CBOHCTB

DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YuciaoBbie rpadukoB QyHKIUN, OTPAKAIONIUX PEAbHBIE MPOIIECCHI. paccMaTpUBaEMBIX BETHYWH MO 3HAYSHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX Clydasx BbIpa:KaTh (OpMYJ0i 3aBHCHMOCTH

(9 9) IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHU.

I'paduk pyskmEm Yy = X°.
Oynkiuu Yy = X2,y = X3,y = /x,y = ’f; epaguueckoe

peuierue ypasHeHuti U CUCeM YPasHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATHYEeCKH IIOJIOKEHWE Ha KOOPJIAWHATHOM IUIOCKOCTH

rpadukoB (yHKIUH Buga: y = NG y = X3,

BCJIMYHUHBI B
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y= \/X, y = k_x

Hcnonb3oBars GQyHKIHOHANBHO-TPadHYECKHE
NpeACTABJICHUS IS PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB

byHKINH.

IToBTOpPEHME
u 00001IeHue
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsiTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIYUCICHUH,
peoOpa3oBaHUi BBIPAKECHHM, PEIICHUS] YPABHEHHUIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiatp 3agaum M3  peaJibHOM KU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHus 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 32]a4H, CPAaBHUBAThH, BBIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci10

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucnan PauyonanbHble 4MCIIa, uppayuoHaibHvie 4ucia, KoweuHvle u|Pa3BMBaThL TMpeacTaBJIeHHMsl O YWCIaX: OT MHOXECTBa
BbIYMCJICHHS. beckoHeuHvle Odecsimuutble opoou. MHooicecmeo | HaTypaJdbHBIX YMCEN 10 MHOXKECTBA JIEWCTBUTEIIbHBIX YHCEIL.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kaxk|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MPEICTABIICHUS

yucjaa

beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOe

JEHCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 uv) coomeemcmaue MexHcoy MHONCECMEOM OeUCMBUMENbHBIX Yucel | IPUMEHATb  JICCSITUYHbIC TPUOIMKCHUST pPAlMOHAJBHBIX |
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. UPPALMOHAIILHBIX YHCEN.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuueckue|3anucvléams, cpasnueamp u ynopsaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[pubnmxEHHOE 3HAYEHUE BEINYHUHBI, TOUHOCTh IPUOIMKEHUS. | BBINOJIHATL, coYeTas YCTHbIE M IHChMCHHBIC IPUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3yJabTaToOB|apupMeTHyecKHe [eHCTBHA C pPALUOHAIBHBIMH YHCIAMHU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTeNIMU U
KOPHEW; BBIYMCJIATH 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.
IMosyunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTEJIbHBIX
qucell B IPAKTUYECKOM EATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABLI (IIOCJIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3a7ay.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHIAKY
pe3ynbpTaTa  BBIYHMCICHHUNM, OLEHKY 3HAYEHUHM YHUCIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UICTOPUEN PA3BHTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W MNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELIECHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHeHMi, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTh 1eiible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJpaTHbIe YPABHEHHS, YPaBHEHUS,
Pemtenune 1poOGHO-paIlOHAIBHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpocTellne ApoOHO-palMOHATIBLHBIC
Pemenne TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0cy:k1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH pa3BUTHS MAaTEMAaTHKU
YpaBHeHus JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

CucreMa qByX JIMHEHHBIX YPABHEHUN C ABYMS TIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMHU U CUCTEMBI ABYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (o BU3yaJIbHOM omope).
(14 g) ['padmyeckas HHTEpIpETALIMS CUCTEMBI YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0OM: MepexXoaUuTh OT CJIOBECHON (OPMYIUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYI0 CHCTEMY YpaBHEHUI;
HHTEPNPETHUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJIHATH npeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTth nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uMHTeprpeTanusi HEpaBEHCTB U  cHUcTeM |Pemiatp  JMHEHHBIE HEPaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkaTh perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadoIIbl, OCb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPAIbHBIME TIOKa3aTesIMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :%

TIockocTu rpadukoB GyHkmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOO HUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHUHYIO (QYHKITUIO TIO0 (hopMyIie.
I[IpuBoauTh, mnNpuUMEpPbl KBAJAPATHYHBIX 3aBUCUMOCTEH U3
peasbHOM KU3HH, (PU3HKH, TECOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaIpaTUIHOU
(ynkmun y = ax? + bx + ¢ (mpu He0OXOIMMOCTH ¢ HATPABIIOMIEi
TTOMOIITBIO).

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpapUKy KBaJpaTHUIHbIX
dyHKUMIA, 3a1aHHBIX QopMyTamMu Buaay = ax%,y = ax’> + q, Y
=a(x +p)% y=ax?+ bx + c (mpu HEOOXOAMMOCTH CBH3YaIbHOI
OTIOpOit).

AHAJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3YUYEHHBIX (PYHKIIHI
JUISI UX TIOCTPOCHHS, B TOM YHCJIE C TIOMOIIBIO IU(POBHIX
peCypcoB.

YuciaoBble
noCJeJ0BaTeIbHOC
™

(15 4)

[ToHsTHE YKCTIOBOI OCIEN0BATEIBLHOCTH.

3aaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dbopmynoii N-ro uieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyssl N-
ro 4jeHa apuMeTHUecKOd M TeoMEeTpUUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwlii u IKCNOHEHYUATILHBLL POCHI.

Cnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WMHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSlI C HCIIOJbB30BAHUCM TCPMUHOJIOI'UH,
CBSI3aHHOH C MOHITHEM IOoCICA0BATCIBbHOCTH.

AHaJII/I3I(IpOBaTb (l)OpMy.]'Iy N-ro YJjieHa MoCJIeA0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTEeNbHOCTEH,  3aJlaHHBIX ~ ATUMH  (hopMyramH.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHUYECKYlO M T€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOcO0aX 3alaHMs.

Pemars 3amaun ¢ wucnoiap3oBaHueM (opMyn N-ro wieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nociredoeamenvHOCmu  MOUKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SIBJICHUN U3 pEeaIbHOU
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYeCKOn
IPOTrPECCUH, B TEOMETPUUECKOI MPOTrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuyecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 33/a4d M3 peabHOMI
)KU3HH € WCTOJB30BAHUEM  MH(PPOBBIX  TEXHOJOTHIMA
(37IEKTPOHHBIX TA0IHII, TPAPUIECKOTO KAIBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCHONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anus

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHONICHHUS, POMOPIINH;, OKPYTIIEHUE, PUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoaHATSH JeiicTBUS, CPABHUBATH M YIOPAA0YUBATH YHCIIA,
MPEACTABISATh YWCIA HAa KOOPAWMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemiate npakTu4yeckue 3aa4u, CoAepKallue MPOLEHTHI, JO0JIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBHOCTh TPYAQ.
Pa30ouparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTUK{, HAXOAMThb pEIICHUE, IPUMEHS
MaTeMaTHYeCKHi anmnapar, HHTePIpeTHpPoOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJBIM IOKa3aTelEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOTHATL OCHOBHBIE [JEHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATBLHBIC
BBID@KEHUS M BBIPAKEHMS C KOPHSAMH, PpEaJM30BbIBATH
pas3ioKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTHMBbIE 3HAYEHUs IEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATHUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOCTBA (DYHKIIHIA,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOMOPIIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHMA,
KBaJpaTU4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 1715 OTIPEICIICHNUS CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, Ui pemeHus 3aJad M3 JPYTHX y4eOHBIX
IPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Bobipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITUS U OTIPEICICHUS.
reoMeTpuyecKkue | ¥ yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX U YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM alrOPUTMa Y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpocTeiiye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTJIOBBIC BETMYNHBI TCOMETPUUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB W BEIUYHH
VTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTEeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHUKH [TonsiTue 0  paBHBIX TpeYroJbHUKaX M  IepBUYHBIE | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJEHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmMyIMpOBaATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYrOJIbHUKA; CEPEAMHHOIO IEPHEHAMKYISIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIUMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

@opmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C MCIOIb30BAaHUEM CMBICIOBOI
OINOpbI: HABOJSAIIME BOMPOCH H/MIM AJITOPUTMAa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOICTB U3y4yaeMbIX QUIYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanieabHbie [TapamuienpHbple npsiMble, uMX cBolcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  MOHATHE  MMAPAIIENBbHBIX  MPSMBIX,
npsiMmble, cyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IPU | HAXOAUTH IIPAKTHYECKUE IIPUMEPEI.
YIJIOB MepeceYeHUH MapaIeIbHBIX MPSIMBIX CEKYIIEH). H3yuath cBOlCTBa yrioB, 0Opa30OBaHHBIX MpPU MEPECEUCHUU
TPeyrojibHUKA [Ipu3Hak  mapauieTbHOCTH  NPSAMBIX  Yepe3  PaBEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYyLIEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH MPSAMOM. IIposoauTs no0ka3zarenbcTBa. POpMYJIMpPOBATHL Teopemy
CyMMa yTJIOB TPEyroJIbHUKa U MHOTOYTOJIbHUKA. MapajuieIbHOCTH  JABYX TMPSAMBIX C  TOMOINBIO  YIJIOB,
BHemuiHue yribl TpeyroiabHUKa 00pa30BaHHBIX TMPU TMEPECEUYECHUU OTUX TMPAMBIX TPEThel
IIPSAMOM.
Bo1uucasaTs cymMMy yIJioB TPEYrobHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucnoBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 33Jlayax C UCIOJIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OKpyx’HOCTH OKpy»XHOCTb, XOpAbI U THAMETpPHI, UX cBolcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIUCAaHHAas1 B yrois. [lonamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTh wuxX
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOEHUS NEPREeHOUKYIAP KAK 2eoMempuiecKue mMecma moyex. HccaenoBarb, B TOM 4KCIie HCMOJIb3YS HU(POBbIE PeCypPChl:
(14 v) OKpYyXHOCTh, OMHMCAHHAsI OKOJIO TPEYrojbHUKA. BrrcaHHas B |OKPYKHOCTb, BIUCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApO8 K CMOPOHAM MPEYy2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aIrOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEeyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM IIpu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

IHoBTOpEHME,
00o00meHne
3HAHUH

(4 9)

[ToBTOpeHHe u 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

HazBaunue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

YeTbIpEXyroJibHUK
"

Hapannenor paMM, €T0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar),

N300paxkaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyanpoBaTh onpeeIeHUsI: napaiesiorpaMma,
NpsSIMOYTOJIBHUKA, pomOa, KBajpaTa, Tpanelu, paBHOOOKOH
Tparenuu, IPSIMOYTOJIbHOM TPATICIIHH.

Hcnonb3oBaTh MpPH  pellleHHd  MPOCTEHIIUX  3aga4
MPHU3HAKK U CBOMCTBA: MapajuiesiorpaMma, MpsSMOYTrOJbHUKA,
poM0Oa, KBajpaTa, Tpaleluh, pPaBHOOOKOW  TpareluH,
NPSIMOYTOJIBHOM Tpareu.

[IpuMeHsITH METOJ YIBOCHUS MEIHMaHbl TPEYTOJIbHUKA C
OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Hcnoab3oBaTh 1MQPPOBBIE pPECYpChl IS UCCICIOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS IreOMeTPHUH.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTPe3KaXx,
NoA00HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHALHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUs.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemEEPMO2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IIpakTnyeckoe NpuMeHEHHUE.

nooobdus

IIpoBoaMTH MOCTPOEHHS C IOMOLIBIO UUPKYJIA U JINHEWKH C
ucnoiap3oBaHue  teopembl  dameca U TEeopeMbl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIN
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH Ha TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEO0OXOMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEW M HAXOXKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOJUMOCTH €
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUMA.

IIpumeHsiTh  TOJIydeHHbIE  3HAHMS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOX0IMMOCTH
C HAIIPABJIAIOLIEN ITOMOLIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOpPUN TUTOIIAIH.

®opmynbl IS IUIOMIAA TPEYroJbHHUKA, MapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeoibHUK08 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue naowaoeii crodicnvlx ueyp uepes pasduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COZIepX)aHUueM. Pewenue 3adau ¢ nomouwbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjazeBaTh NEePBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIen

Teopun Iwomanu (Mepsl), (oOpMYyJMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[Tpumenste  ¢opMynbl  IUIOMIAAM  HapajuiesIorpaMMa,
TPEyroJbHUKA, Tpamemuu C OHOpPOil Ha CIPAaBOYHYIO
UH(pOPMALIHUIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJIbHUKA YEPEe3 NUAarOHaIu U Yroj MEXIy HUMH C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U TOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOJIb30BaHUSA BCIIOMOTaTEILHON
IJIOIIAH Il pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1101311 pa3IuuHbIX MHOTOYTOJIBHBIX QUIYP.
Pemiate 32124 Ha IUTOIIA/b C IPAKTUYECKUM COACPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M HPHUMEHEHHE.
Ob6parnas Teopema IIudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKECTBO.
CooTHOILIEHHUsT ~ MEXAY CTOPOHAaMH B  NPSMOYTOJBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznets NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IPOBepATh UX KOPPEKTHOCTD.

BbiBOOMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOH Ha CIPaBOYHYIO
HH(pOpPMaLIHIO.

HccnenoBarh  COOTHOUIEHMS ~ MEXIy  CTOPOHAaMH B

IIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yrinaMmu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  npuBefeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHUIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIPaBUIIA).

3HAKOMUTBLCSA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacareapbHOU U | DopMy/IHpPOBATh OCHOBHBIE OIPEAETICHUS, CBSI3aHHBIE C

OKPYKHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yToI).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY JYTY,

U ONHMCAHHbIE Brnucannbie u onucaHHbIe YETHIPEXYTOJBHUKHU, WX MPU3HAKU U | BBIYMCJISATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. FeOMETPUUYECKHX 3a/1a4. LHEHTPAIBHOM yIie TpH HEOOXOAUMOCTH C BHU3YaJIbHOM

KacareabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTeid. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETHIPEXYTOJbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOMCTBA M TNPU3HAKKA TPHU PELICHUH
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXIY Pa3INYHbIMU YaCTSIMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHomerpudeckux ¢GyHKiui yrios or 0° 10| @opMmy/jJupoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc mOpsAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MOPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYcOB (¢ paamycoM|DopMynnpoBaTh TE€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AJITOPUTM Y4YEOHBIX
TPeyrojJbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa Yepe3 JBe CTOPOHBI U Yroi | IeHCTBUM.
(16 4) Mexay Humu. @opmyna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aJayM, CcBoOAsIIMec K
JUArOHAJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3IUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHdyeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBarthp NOHSITHE npeoOpazoBaHus no100us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX uyp. HceaenoBaTh OTHOIICHUE JTMHEHHBIX JIE€MEHTOB (QUTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeO0eHUu OMmpe3Ko8 CeKyuux, meopema o0 Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 8 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPey20JIbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOpbl Kak HalpaBIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKHUI (nmepemerexue) u

DuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHo€ NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

¢busnueckuil  (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeneHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaluid.
Pemiate reomerpuueckue 3ajadyd  C  MCHOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BbruncaaTs cymMMy, pa3HOCTh U CKAIIPHOE MPOU3BEACHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXsIpHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIja |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHbIe U IePIEHAMKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4mn Ha HAXOX/IEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUM 3aJay, s ONPEICNICHUs PaclONIOXKEHUS
MPSIMOM.
IIpuMeHsATh KOOPAUHATHI NIPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MojieIel pealibHbIX 3a7a4 («MEeTO0Jl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHue IPABUIILHBIX
MHOIOYIrOJbHUKH. (Yucio m W JiMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHUTh UX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[Inomans kpyra um ero 3J1eMEHTOB (CEKTOpa M CETMEHTa).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT 1O BU3YaJILHOMU OIope.

OmnpeneasaTs 1016 KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJed CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruncasaTs miomanu (Guryp, BKIIOYAIOUIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOi Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @opMyaHpoBaTh OIpPEICICHHs MapalIeIbHOTO MEepeHoca,
Ipocmetiwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OMOPO.
HaxoauTh HEMmoIBUKHbBIE TOYKHU IO 00pa3Ily.
HaxoauTh EHTPHI M OCH CUMMETPUH POCTEHINX QUTYyp 110
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepbi).
Hcnonwv3oseamn 07151 nocmpoenus u ucciedo8aHull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh NMOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIeHNE U CCTEMaTH3alHsl 3HaHU . MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucreMaTusauus | IIpocreiiimne reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MPSIMOYIOJbHBI TPEYrONbHUK, MeAHaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCKUX BETUYMH. OMCCeKTprca W BBICOTA TPEYrONbHUKA, MNapajlielIorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSMOYTOJIBHUK, KBAJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyecKkue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BnmcanHele ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpyKHOCTB.
YeTsIpEXYrOJIbHUKHY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBeHCTBO U Mojo0ue (uryp, TpeyroabHUKOB;
[MApALICIBHOCTE U MEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MEXIY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIBHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1Jromangu prra,
00BEMa MPSMOYTOIBHOTO MapallyiesieuIea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CUCTEMA
KOOp)II/IHaT, BeKTop; HUCIIOJb30BAaTh OJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/IH JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemats 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTopsb! Ha II0CKOCTH. WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KHU3HU.

JueKTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECyPChI:

e KaraJor 3J1eKTpOHHBIX 00pa30BaTeIbHBIX pecypcoB DenepanbHOro IeHTpa HHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
http://srtv.fcior.edu.ru/

Enunas kotekmms nudpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school -collection.edu.ru/

Bubmuoreka POIIL. Paznen: Maremaruka. https://resh.edu.ru/subject/12/

bubmmnorexka MBI Maremaruka. https://uchebnik.mos.ru/main

Pecypcor AAKnace https://www.yaklass.ru/

OOpa3oBaTeIbHBIN MOPTAI JIJIs TOATOTOBKY K 3k3ameHam «CJIAM T'MA: PELIY BIIP» https://math7-vpr.sdamgia.ru/
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