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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo MaTeMaTuKe a1 00ydaromuxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO u ¢ yuerom I[Iporpammel Boctiutanust MBY «Jluteit Ne6y. B
nporpaMme Mo MaTeMaTHKE YYTEHbl uaeu U mnosnoxeHus KoHuenuuu pazBuTHs
MatemMaTudeckoro oopazoBanus B Poccuiickoit denepanmm.

[IpuopuTeTHBIMU 1EIIMU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMPONODKCHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX TMOHATHI
(unciio, BenWYMHA, TeoMmeTpuueckas (Qurypa), oOecrneunBarmmux
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTeMaTHYE€CKOro 0Opa3OBaHMS
oOydJarommxcs;

e pa3BUTHE UHTEJJIEKTYaJbHbIX u TBOPYECKHUX CITOCOOHOCTEH
OoOydJarommxcs, IMO3HABAaTEILHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHHUI, HHTEpECca K U3yUYECHHIO MAaTEMAaTUKH;

e TMOJBEJCHUE O0YUYAIOIMIMUXCS HA JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIEeTO MUPa;

e (¢opmupoBaHue  (GyHKIIMOHAIBHOM  MaTeMaTUYECKOM  TIpPaMOTHOCTH:
YMEHHUSI Paclo3HaBaTh MAaTEMATUUECKUE OOBEKTHI B PEAJIbHBIX KU3HEHHBIX
CUTyallusiX, NMPUMEHATh OCBOEHHBIE YMEHHS [JIl PELICHHS MPaAKTHUKO-
OPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTATHI U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaALIUH.

OCHOBHBIE JIMHHUH COZEpKaHUSA Kypca MareMaThuku B S5—-60 Kiaccax —
apupMeTHyecKkas M TEeOMETpPUYEcKas, KOTOpbIe pa3BUBAIOTCA MapalijIeNIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpPyTrOM, a B TECHOM KOHTaKT€ W B3aUMOACHUCTBHUU. Takke B Kypce MaTeMaTHKHU
MPOUCXOJIUT 3HAKOMCTBO C DJIEMEHTAMHU aJIreOpbl U ONMUCATEIHLHOU CTATUCTUKH.

N3yuenne apudmeTnyeckoro Marepuajia HaYMHACTCSI CO CHUCTEMAaTU3allud U
pPa3BUTHS 3HAHHW O HATYPAJbHBIX YKCIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJbHOIO
obmrero obpaszoBanus. [Ipyu 3TOM COBEPIIICHCTBOBAHNE BBIYHCIUTEILHON TEXHUKH
u (HOpMUPOBAHHME HOBBIX TEOPETHUUYECKUX 3HAHUW COYETACTCS C PpPa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MHpUéMaM
MPUKUAKA U OLICHKH PE3yJbTaTOB BBIUMCICHUMN. M3yueHne HaTypaJibHBIX UYHCEI
npoaokaeTcas B 6 Kilacce 3HAKOMCTBOM C HayalbHbIMU MOHSTUSIMA TEOPUU
JETUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JIECATHUYHBIX JIPOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tal B OCBOSHUM JIPOOEH, KOTaa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHSATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npobeil B MOJHOM 00bEME MPEAIIECTBYET M3YUEHHUIO JECATUYHBIX APOOel, yTo
1[€JIECO00Pa3HO C TOYKU 3PEHUS JIOTHMKW H3JI0KEHUS YHCIOBOW JIMHUM, KOT/a
npaBWia JACHUCTBUM C JIECATUYHBIMU JIpOOSIMH  MOXXHO OOOCHOBaTh yXKe



U3BECTHBIMH QJITOPUTMAaMH BBIMOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH APOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSMH PACIIMPUT BO3ZMOKHOCTH JII TIOHUMAHUS
00y4aIOIUMUCS MPUKIATHOTO TIPUMEHEHUS! HOBOHM 3alHCH MPU U3YyUYEHUH JIPYTHX
PEIMETOB M MPHU TMPAKTUYECKOM HCIOb30oBaHnu. K 6 Kiaccy OTHECEH BTOPOid
Talm B W3YYCHHHM JpOOCH, THe MPOUCXOIANT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHA U TpeoOpa3oBaHUs ApoOeH, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX
aJITOPUTMOB, OTTAUYMBAHWE TEXHUKH BBIYUCICHUNA, B TOM 4YHUCJIE 3HAUYCHUH
BBIPXEHUH, COIEPIKAIUX U OOBIKHOBEHHBIC, M IECATUIHBIE IPOOH, YCTAHOBJICHNE
CBSI3EH MEXIy HUMH, pACCMOTPEHHE MPUEMOB pEIICHUS 3a/1a4 Ha Ipoou. B Hauame
6 KJ1acca MPOWCXOIUT 3HAKOMCTBO C MTOHSATHEM IPOIICHTA.

OCOOEHHOCTBIO HW3YYEHMsSI TMOJIOKUTEIBHBIX M OTPULIATEIbHBIX YHCEI
SBIISIETCSL TO, YTO OHU TaKXK€ MOTYT paccMaTpUBaThCA B HECKOJBKO 3TamoB. B 6
KJlacce B Hauajie u3yudeHus Tembl «llojoxkuTenbHbIE W OTpPHULIATEIbHBIE UYUCIA»
BbIensieTcss mnoarema «llenble uwncna», B paMkKax KOTOpPOM 3HAKOMCTBO C
OTPUIATENPHBIMA ~ YUCIAMU W JCHCTBUSIMH C  TIOJIOKUTEIbHBIMH U
OTPHUIATETFHBIMA YUCJIAMH MPOUCXOJUT HA OCHOBE COJIEP)KATEIBHOTO MOAXO/A.
OTO0 MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYUYAIOIIUXCS MPAKTUIECKH
CO BCEMH OCHOBHBIMM IOHATHUSMHU TEMBI, B TOM YHUCIIE€ U C IIPABUJIAMU 3HAKOB IMPU
BBINIOJIHEHUH apU(METHUYECKUX JeicTBUM. M3yueHue palnnoHalbHBIX YHCENl Ha
3TOM He 3aKOHYMTCS, a Oy/eT MPOAOHKEHO B Kypce anreOpsl 7 Kinacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 33Jad B 5—6 Kilaccax MCHOJIb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCIAUTEIBHBIX HABBIKOB B
5—-6 kjaccax paccMaTpHUBAIOTCS TEKCTOBbIE 3a/1ayMl CIEAYIOUIMX BUIOB: 3a/la4M Ha
JBUKEHHE, Ha YacTH, Ha INOKYIKH, Ha paboTy MU MPOU3BOJUTENILHOCTb, Ha
IPOIEHTHI, HA OTHOIICHUS U Tiponopiu. O0ydaronuecs: 3HaKOMSITCS ¢ TpuéMamMu
pemieHuss 3amad  TnepeOopoM BO3MOXKHBIX BAapUAHTOB, ydarcs padoTath C
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B  mporpamme yuebHoro kypca «MaremaTtuka» — NPEAyCMOTPEHO
dbopMupoBaHrEe TPOMEACBTHUECKUX alreOpandecKknx MpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO YHWCJa B 3aBHUCHMOCTH OT MAaTeMaTH4YeCKOrO0 KOHTEKCTa
BBOAWTCS TIOCTENEHHO. ByKBeHHass CMMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEKIEe
BCEro JJIsl 3alMCHU OOIMIMX YTBEP)KICHUM U MpeasokeHuil, (opMyil, B 4aCTHOCTH
JUTSL BBIYMCIICHUS] TEOMETPUYECKUX BEJTMUMH, B KAUYECTBE «3aMECTUTEISD YHCIIA.

B mnporpamme ydeOHOrOo Kypca «Martemartuka» TpeACTaBICHA HarJsaHAS
reOMeTpHS, HampaBlieHHasT  HAa  pa3BUTHE  OOpa3HOTO  MBIIIJICHHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO Ba)XKHBIN 3Tan
B M3YYCHHHM T€OMETPHUH, KOTOPHIH OCYIIECTBISETCS Ha HATJSAHO-TPAKTHYECKOM
YpOBHE, ONHUPAETCs Ha HarJIsigHO-00pa3HOEe MbIIUIeHHE oOydarommxcs. bospias
pOJIb  OTBOJAUTCS  MPAKTHUYECKOM  NEATEIBHOCTH, OIBITY, OKCIEPUMEHTY,



MozearpoBanHuto. O0yyaronirecs: 3HaKOMATCS C T€OMETpUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalUsiMH, y4daTcs
u300pakaTb WX HAa HEJIMHOBAHHOM M KIeT4aTol Oymare, paccMaTpHBAaIOT HX
npocreiinue cBoicTBa. B mpoliecce M3ydeHHs HArJISIHONM T'€OMETpUU 3HAHUS,
MOJIyYeHHbIE OOYYalOIMMUCS Ha YPOBHE HAYaJbHOTO 00IIero o0pa3oBaHus,
CUCTEMATU3HUPYIOTCS U PACILIHPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax H3y4yaeTcs WHTETrPUPOBAHHBIN
npeamer «MareMatrka», KOTOpPbIM BKIIOYAET apuMETHUEeCKUl MaTepuanl u
HarJISIHYI0O T€OMETPHUIO, a TakKe MPOIEJEeBTUYECKUE CBEICHUS U3 aireopsl,
AJIEMEHTHI JJOTUKH U Hayayia OMUCATEIbHOU CTaTUCTUKH.

B 5-6 knaccax oco0oe BHUMaHHUE YNENISETCS CUCTEMATH3alMU HUMEIOIINXCS
T€OMETPUUECKUX TMPEACTABICHUN H (HOPMHUPOBAHHIO OCHOB T'€OMETPUUECKHX
3HaHUU, HEOOXOIMMBIX B JTaJbHEHILIEM NPU U3YyYEHUH CUCTEMATHUECKOIO Kypca B
7—9 xnaccax; (OpMUPOBAHUIO U300PA3UTENBHO-TPAPUUECKUX YMEHUN U IPUEMOB
KOHCTPYKTHUBHOU JESITEIBHOCTH; PA3BUTHIO OOPAa3HOTO U JIOTHUECKOTO MBILIICHUS;
(OpMHPOBAaHUIO TPOCTPAHCTBEHHBIX MPEACTABICHH, TO3HABATEILHOIO UHTEPECA,
WHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CHOCOOHOCTEW ywammxca. B cBsizu ¢ 3TuUM
YBEJIIMYUBAETCSI KOJMYECTBO YacOB B HEJIENIO U YPOKHU OOOTaIlaloTCsl U3y4EHHEM
Matepuana ydeoHuka «Martemaruka. Harmsgnas reometpusi», st 5-6 Kiaccos,
apropbl Illapeirun  W.®., EprawxueBa JL.H., wusmarensctBo «lpoda» u
«IIpocsemenuey. Takxe B 6 Kilacce yyaliuecs MmoxydaT BO3MOXKHOCTh Ha Oolee
r1yOOKOM YpOBHE IIO3HAKOMHUTBCS C TpapuKkaMud M CBONCTBaAMHM JMHEHHOMN
byHKIMM TIO MarepuanaMm ydeOHuWKa «Anredpa», 7 kiacc, aBTOpsl Makapbiues
I0.H., Munatok H.I'., HemkoB K.W. u apyrue; nox penakuuei TensikoBCKOTro
C.A., uznarensctBo «IIpocBeieHue.

Ha u3yuenue yueOHOro kypca «Maremaruka» oTBoautca 476 yacoB: B 5
kiacce — 238 yacoB (7 4acoB B Henmenwo), B 6 kiacce — 238 yacoB (7 4acoB B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA

5 KUIACC

Hamypanvnuie uucna. /leiiccmeus ¢ namypaibHbiMu Yuciamu

Hamypanvhvie uucna u Hynv (COMyTCTBYIOIIEE MOBTOPEHUE 10 TEMBI «/IpoOu»,
CUCTEMaTHU3allMsl B Hauajie TeMbl «J{poou»)

HarypansHoe umcno. Psg HarypanpHbix uncen. Yuciao 0. HM3o0pakeHue
HaTypaJIbHBIX YMCEl TOUKAMH Ha KOOPJAWHATHOW MPSMOI.

[lo3unmonHass cucremMa CUHCIEeHUsA. PumMmckas HyMmepanuss Kak IpuMep
HEIO3UIMOHHOM CUCTEMBI CUUCIIEHUs. [JecaTnuHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHUCEJ, CPAaBHEHHE HATYyPAJIbHBIX YHUCEI C HYJEM.
Cnoco0bl cpaBHeHUs. OKpyTriaeHue HaTypaIbHbIX YHCEIL.

Clio’)keHue HaTypaJIbHBIX YUCEN; CBOMCTBO HYJIS IIPU CIIOXKEHUU. BhiunTanue Kak
JehcTBUE, 00pATHOE CIIOKEHUIO. Y MHOKEHHE HATYPaIbHBIX YHCEIT; CBOWCTBA HYJIS
U CAMHMIIBI TIPU YMHOXeHHH. [leneHue kak JeicTBHe, oOpaTHOE YMHOXKEHHIO.
KomnoHneHnTsl  JelcTBUM, CBA3b Mexnay Humu. lIpoBepka pe3ynbTaTa
apudmerudyeckoro peiictBusa. IlepeMecTuTenbHOe M COYETaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Hcnonb3oBanue OykB nJisi 0003HAYEHHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIliCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Mamemamuueckue evipadxcerusi. 3anuch, YTEHUE U COCTABIICHUE BBIPAKECHUI.
3HaueHUe BbIpakeHUA. UHCIIOBOE BbIpaKeHUE. BhIuncClIeHne 3HAYEHUN YHCIOBBIX
BBIPAKCHUM; TTOPSAJIOK BBINIOJIHEHHUS IEUCTBUM. VCrIonp30BaHNE MPU BHIYUCIECHUSIX
MEePEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, pACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUA.

Maremarnueckue moaenu. IlepeBoa ycioBus 3a1auu HAa MATEMAaTUYECKUH SI3BIK.
Pabora ¢ wmaremarnueckumm wmoxaensmMu. Merogq npod um omubOok. Meton
nepedopa.

Pemenne TekcTOBBIX 3a1a4 apudmMeTHIecKuM criocooom. Perenne mormueckux
3ama4. Pemenue 3amad mepeOboOpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcmoiib3oBaHMe
MIPU PEIICHUY 3a/1a4 TaOJIUIl U CXEM.

Pemienne 3amay, coaepKalmuMx 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI:
CKOpOCTb, BpEMSs, pacCTOSIHUE; II€Ha, KOJHUYECTBO, CTOMUMOCTh. EIWHUILIBI
W3MEPEHHUs: MacChl, 00beMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOpocTH. CBs3b
MEXIY €IMHULIAMU U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Perienrie OCHOBHBIX 3aa4 Ha Ipoou (B TeMe «JIpoOum»).

3amaun Ha COBMECTHYIO paboTy (B TeMe «J[poom»).

[IpencraBienre  MaHHBIX B BHAC  TaOIMI, CTOJAOYATHIX  JAUATPAMM
(comyTcTBYyIOIIEE TOBTOPEHUE B TEUEHHE BCETO Kypca).

A3pik w joruka. BeickaszpiBanus. OOmmMe yTBEpKIEHUA. YTBEPKICHUS O



cymecrBoBanud. CrnocoObl J0Ka3aTenbCcTBAa OOIIMX YTBepkIaeHuil. Benenue
0003HaYEHUH.

OcHoBHasi coaep:xkaTejibHasi WeJdb — CHOPMUPOBATH npeocmasieHue O
MaTEMaTUYECKOM METOJIE MCCIIEIOBaHUS PEabHOTO MHUPA; MMOBTOPUTHh HU3BECTHHIE
U3 HAYaJlbHOM IIKOJBl METOAbl pabOThl € MaTeMaTUYECKUMHU MOJEISIMU;
MO3HAKOMUTH C METOAOM IMPOoO U OMUOOK U METOJIOM Tiepedopa.

Jlenumocms namypanvHblx yucen

Jenutenmn u kpatHele yucna. [Ipoctele u coctaBHble yucia. OcoOblil cTaTyc
eauHulbl. TaObnuIpl OpOCTHIX YHMced U pemieto IpatocheHa. beckoHeuyHOCTh
MHOKECTBA MPOCTBIX uHuces. JlenMMocTh mpou3BelneHusd. [lenumocTb CyMMbl U
pazHocTu. PaznoxkeHue Ha mpocThie MHOKUTENIU. Hanbonpmuii o01mmil 1eauTens.
HanMeHnblliee o0miee KpaTHOE JABYX U HECKOJIBKMX 4YHCeNl. Pa3iaudHble criocoObl
HAXOXKJEHUSI HAauOOJIBIIETro OOIIETO JIETUTENS] U HAaUMEHbIIIETO 00IIero KpaTHOTO.
CBs13b MeX 1y HAHOOIBIIUM OOIIKUM JIEIUTEIEM, HAUMEHBIIIUM OOLTUM KPATHBIM U
IIPOU3BEJCHUEM JBYX Yucel. B3anMHO npocThIe Yncia.

Crenenb ¢ HaTypaJdbHBIM MTOKA3aTEIEM. 3allUCh YHCIIA B BUAE CYMMBI Pa3psIHbIX
ciaraembiX. J[oNOJIHUTENbHBIE CBOMCTBA YMHOYKEHHUS U JICJICHHUS.

[Tpuznaku nenumocty Ha 10, Ha 100, va 1000 u 1. 1., Ha 2, 5, 10, 3, 9, 25, 8, 125.
JleneHue ¢ ocTaTKOM.

YucnoBoe BbIpakeHUE. BrIUnCIIEHNE 3HAYEHUN YMCIOBBIX BBIPAKEHUM; ITOPSAIOK
BBINIOJIHEHUA AecTBU. Mcnosib30BaHNE TPU BBIYUCICHUAX TEPEMECTUTENBHOTO U
COYETATENBHOTO CBOWCTB (3aKOHOB) CIIOKEHUS 151 YMHOXEHHS,
pacnpenenuTeNbHOr0 CBOKWCTBA YMHOXEHHS (COMYTCTBYIOIIEE ITOBTOPEHHUE B
TEUEHHUE BCErO Kypca).

PaBHOCUMIBHOCTD NipeiokeHuil. OnpeaeneHus.

OcHOoBHasi cojaep:KaTeJbHAS 1eJb — T[OBTOPUTh 3HAHUS O HATypaJbHbBIX
YyucIax U UX CBOMCTBAxX; MO3HAKOMUTH C MOHSATUSIMU, CBA3AHHBIMU C JIEJIUMOCTBIO
YuCcell; MOJATOTOBUTh TEOPETHUYECKYID OCHOBY JJIsi H3Y4YEHHsS] OOBIKHOBEHHBIX
TpoOeil.

Jlpoou
HatypanbpHble uncna (cucremMaTu3auus 3HaHUi ).

[IpencraBienue o 1podH Kak CrocoOe 3amucu 4acTu BeIMUUHbl. OOBIKHOBEHHBIE
npoOu. [TpaBunbHbIC U HEMpaBWIbHBIEC ApoOu. CMmeniaHHas ApoOb; peACTaBICHUE
CMENIaHHOW IpoOu B BUJI€ HEMPABUIIBHON JpOOU U BbICIICHUE LIEJION YacTh yucia
13 HeMmpaBUIbHOU apodu. M3o0pakeHue npodeit ToukaMu Ha YUCIIOBOM MIPSIMOM.

OcHoBHOe cBoiicTBO Apoou. Cokpamienue apooOeit. [lpuBenenue apobu Kk
HOBOMY 3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxxeHrie W BBIYMTAHUE NpoOel. YMHOXEHHE W JCJICHHE ApoOei; B3auMHO-
oOpatHple ApoOu. HaxoxaeHwe dYacTH IIeJIOr0 W IIeJIOro IO €ro 4YacTH.
HaxoxzaeHue yactu, KOTOPYIO OJHO YHUCJIO COCTaBisieT OT Apyroro. CocTaBHbIE
3a/1ayu Ha JAPOOH.

OcHoBHasi coJep:kaTejibHasi Hedb: cPopMUpPOBaTH TMOHATUS  JIpOOH,
MPaBUJILHOW M HENPABWIIBHOMW JPOOM, CMEIIAHHOTO YHCia; BEIPAabOTaTh MPOYHBIC



HABBIKM YTEHUS, 3alMCH, CPABHCHUS M BBIYUCIIEHUN C OOBIKHOBEHHBIMU JIPOOSMU
U CMEIIAHHBIMU YHCIIaMH; IO3HAKOMUTH C HOBBIMH MPUEMaMU PEIICHMS 3a7a4 Ha
JpoOu; TOBTOPUTH 3a/1a4M HA COBMECTHYIO paloTy.

Hecamuunvie opoou

JHlecatuunas 3anuch Jpobeit. IlpencrapieHue AecATHYHON JOpoOM B BHUIL
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JApoOed TOoYKaMH Ha YHCIOBOU
npsiMoid. CpaBHEHHE JIECSITUIHBIX IPOOCH.

ApudmMernueckne ACHUCTBUA C  JACCATHYHBIMUA  JpobOsmu.  OkpyrieHue
JECATUIHBIX IPOOCH.

OcHoBHasi cojaep:xkaTeJibHAsA 1eJdb: CcPOPMUPOBATH TOHITHE JCCITHYHON
JIpoOu, BEIpA0OTATh MPOYHBIE HABBIKA YTEHUS, 3alIUCU, CPABHEHUS U BBIUUCIICHUM
C ACCATUYHBIMU IPOOSIMU, HABBIKU MTPEOOpa30BaAHUS U ICUCTBUM C UMEHOBAHHBIMU
YUCIIaMU; BEIBECTH MPaBUJIa OKPYTJICHUS YUCEN, YCIOBUS MPeoOpa3zoBanus Apooei
U3 JICCATUYHON B OOBIKHOBEHHYIO M 00paTHO, C(pOpMHUpPOBATH YMEHHUE TTPUMEHSITH
ATH TIpaBUJIa B Mpoliecce MpeoOpa3oBaHus JPOOCH.

Haznaonan ceomempus

C sTuM MarepualioM ydamiuecs paboTaroT Ha MPOTSKEHUH BCEro Kypca — OH
MOJKET OBITh COJIEPKAHUEM U3y4aeMOM TeMBbI, a TAK)KE MpeIaraeTcsi Ha ypoke I
JTaIrla OBTOPEHUS.

Harnsinaeie npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4d, YroJl, JIOMaHas, MHOIOYIOJIbHUK, YETBIPEXYTOJIbHUK, TPEYrOJIbHUK,
OKPYXHOCTb, KPYT. 3a/1a4i Ha TOCTPOEHHUE C TOMOIIBIO JTUHEUKH.

JInuHa oTpe3ka, METpUYECKHE E€AWMHULBI JUIMHBL. /[nmuHa nomaHOH, mepuMerp
MHOroyrosubHuka. [loctpoenne orpeska 3a1aHHOM JJIMHBI.

Bunsr yrios. ['pamycHas mepa yrna. M3mepeHue W IOCTPOEHHUE YIJIOB C
ITOMOIIBIO TPaHCTIOpTUpA. bruccekTpuca yriia. BepTukaibHble B CMEXKHBIE YIJIBI.

Harnsinuple mnpencraBieHus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

CpoiictBa reomerpuueckux ¢uryp. Kmaccudukamus ¢uryp mo cBoiicTBam.
[IpsmoyronbHMK W KBaapar. Buabsl  TPEYroabHHMKOB:  OCTPOYT'OJIbHBIN,

MPSMOYTOJIbHBI, TYIIOYTOJIbHBIN; PaBHOOEIPEHHBIH, PaBHOCTOPOHHUU.
[TocTpoeHue TpEeyroabHUKOB ¢ MOMOIIBIO TPAHCTIOPTUPA U JTUHEWKHU. [IpaBunbHbIE
MHOT'OYTOJIbHUKH.

N3o0paxxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. IlocTtpoeHue
KOH(Urypanuii u3 4yacteil mpsiMoil, OKpYKHOCTH Ha HEJTMHOBAHHON W KJIETYaTON
Oymare. Mcrnosnib30BaHrE CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane nOpsIMOYroJbHUKA, KBajapaTa, NPSMOYTOJIBHOIO TPEYTrOJIbHUKA U
MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3 TMPSAMOYTOJIBHUKOB M MNPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, B TOM 4HuCJIe (QUryp, M300paKEHHBIX Ha KJIET4aTod Oymare.
Enunuiel u3mepenus miomiaau. PaBHOBeNMKHE U PaBHOCOCTABIIEHHBIE (DUTYPBHI.



Harnsigaele mpencraBieHHus O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napajuienenunesn, — Kyo,  MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx
MHOrorpaHHukoB. Pa3Beprku ky0a u mnapamuienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U JIp. ).

OObeM, ImIOLIa[b TMOBEPXHOCTM U CymMMa JUIMH pEOEp MNpSIMOYTOJBHOIO
napajuienenunena, kyoa. EnuHuiel nusmepenust oobema.

['eomerpuss B 3ajmavax. 3amaud co cnuukamMu. KBazgpaTel «kpail B Kpaib».
Koncrpynposanue u3 «T». Opuramu.

6 KJ1acce

Hamypanovnsie uucna

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMH HATYpaJbHBIMH YHCIAMH.
YucnoBble  BBIpAXKEHHSA, TOPSAIOK  JEHCTBUI, HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHne NpH  BBIYMCIECHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CJIOKEHUS W YMHOXKECHMSA, PACIPEIEIUTEIBHOIO CBOWCTBA YMHOKECHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.

Jlenurenu W KpaTHble 4HcClia; HAMOOJIBIIUN OOIIMN NEIUTENhb U HauMEHbIIEEe
obmiee kpaTHoe. JlemuMOoCTh CyMMBI U IIPOU3BEeHUS. [leneHne ¢ ocTaTKoM.

Ilo3unmonHble cucTeMBbl cuMciieHMs. JlBomyHas cuctema cuucieHus. Ilepeson
JECSATUYHOM 3alKCH YHCell B ABOUYHYIO U 0OpPATHO.

Jlpoou
OObIkHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOH, COKpallleHHE apoOeii.

CpaBHeHue U ynopsiiounBaHue Jipooeil. Penienue 3a1a4 Ha HAXO0XKJEHUE YaCTH OT
LEeJI0r0o M 1enoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yiabTaT JeJeHUS.
[IpencraBienue AecATUUHON TpoOU B BUAE OOBIKHOBEHHOW APOOU U BO3MOXKHOCTh
MIPECTABICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOMU. JlecaTnuunbie 1podu u
MeTpUYecKasi cucteMa Mep. ApudmeTuieckue ASMCTBUS U YUCIOBbIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JIECSITHUYHBIMU JAPOOSIMHU.

CoBMecTHBIE AEUCTBUS ¢ OOBIKHOBEHHBIMU M JECATUYHBIMH J1po0siMu. CpenHee
apupMETHIECKOE.

OtHouenue. /lenenue B 1aHHOM oTHoIIeHHU. Macmitad, nponopuusi. OCHOBHOE
CBOMCTBO nponopiuu. HaxoxaeHne Hen3BecTHOro wieHa nponopuuu. CBoKcTBa U
npeoOpazoBaHue MNpOnopuui. 3aBUCUMOCTH MEXIy BenunuuHamu. [Ipsimas u
oOpatHasi MpONOPIMOHATBLHOCTb.

['paduixu npsimoil 1 06paTHOM MPOMOPLIMOHATIEHOCTH.

[TponnopunoHansHoOe Aenenue. IIpuMenenrne nponopuui py peleHuu 3aaay.

[Tonsitue npoueHTta. BeruncieHre mpoleHTa OT BEJIMYMHBI U BEJIIMYMHBI 10 €€
MPOLIEHTY. BbIpakeHre MpOLEHTOB JECATUYHBIMU ApoOsiMu. PermieHue 3amay Ha
IIPOLICHTHI. BhIpaxkxeHne OTHOLIEHUS BEIUYUH B niporieHTax. [IpocToil nponeHTHbIH
pocT. CII0KHBIN NPOLUEHTHBIA POCT.

Tonoycumenvhoie u ompuuameibHble Hucjia
[TonoxutenbHble U OTPHULATCIIBHBIC YHMCJIA. HGJ’IBIC N paduOHAJIbHBIC 4YHCJIA.



CoBnajieHne MOHATUN «[/HaTypaJibHOE 4YHMCIO» M [« JMOJOKUTEIBHOE IEJI0e
quCcia0». MoayIb paliMOHaJIBHOTO YUCIIa, TEOMETPUYECKAst HHTEPIIpETALUs MOLYJIA
yucna. Koopaunataas npsimas. M3o0paxeHue 4ucen Ha KOOPAMHATHOM MPSIMOM.
HucnoBble IPOMEKYTKHU.

CpaBHEHME  palMOHANBHBIX  4yuceld.  ApupMeTudyeckue  JIeHCTBUA €
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YUCIIAMH.

[IpssmoyrosbHas cucremMa KOOpPAMHAT HAa IUIOCKOCTH. Koopaunartel TOUknM Ha
IUIOCKOCTH, abcurcca u opauHara. [loctpoenne Touek u Guryp Ha KOOpJUHATHON
I0CKOCTH. CJOKE€HWE M BBIUMTAHME YHCENT WU JIBMXKCHHS IO KOOPJIWHATHOMN
npsaMoil. Anredpanyeckasi cyMMma.

O cucreMax CUUCIIECHHUS.

OcHoBHasi cojep:kaTelbHAasl LeJdb: CHOPMUPOBATH YMEHHUE BBIIOJHATh
COBMECTHBIE JIEUCTBUS ¢ OOBIKHOBEHHBIMU U JECATHUUHBIMH JIPOOSMU; MOBTOPUTH
peuieHue 3a1ad Ha JABWIKEHUE (COIYTCTBYIOLIEE ITOBTOPEHHE B TEYEHHE BCEIrO
Kypca) U U3YYUTh HOBBIM BUJ JBMKEHMSI — JBHKEHHE IO PEKE; MO3HAKOMUTH C
HNOHSATUEM  CPEIHEro  apu(PMETHUECKOro; YTOYHHUTH [OHITHE  IPOLIEHTA;
CUCTEMATU3UPOBATh pEUIEHUE 3a/ady Ha MPOUEHTHI;, CHOPMHUPOBATH MOHSITHS
IPOCTOTO U CIOXKHOT'O MPOLEHTHOIO POCTA; BBIBECTH (POPMYIIbI, OMUCHIBAIOIINE
IIPOLICHTHOE OTHOLICHUE YHUCEJN, NPOCTOM MPOLUEHTHBIM POCT M  CIOKHBIN
MPOLIEHTHBIA POCT; CPOPMUPOBATH MOHATHSI OTHOLIEHUS W MPONOPLHUHU; BBIBECTU
CBOICTBa MPOMOPUMN W HAy4YUTh BBINOJHATH WX MpeoOpa30BaHUs; H3YYHUTh
OpsMyI0 M OOpaTHyI0 NPONOPUMOHANIBHOCTH, CHOPMHPOBATH YMEHHE CTPOUTH
rpaukd  3TUX  3aBUCHUMOCTEH, pellaTh 3aJadyd  METOJAOM  IPONOPLUHM;
copMUpPOBaTh MOHATHUE OTPULIATEIBHOIO YHMCIA, IEJIOr0 YHUCIa, BbBIPAOOTAaTh
IIPOYHBIC HABBIKM JEUCTBUU C LEJIBIMM YUCIAMH; ITO3HAKOMWUTH C Pa3JIMYHBIMU
CUCTEMAMU CUUCIICHUS; CUCTEMATU3UPOBATh 3HAHUS O YUCIIOBBIX MHOXKECTBAX.

A3bIK u 102uKa

[Touarue otpunanus. IlpotuBopeune. OtpuilaHue OONIMX BbICKA3bIBAaHUMH.
OTtpuiianve BbICKa3bIBaHUI O cymiecTBOBaHUM. CrocoObl BBIPAXKEHHS] OTPULIAHUS
OoOLIMX BBICKA3bIBAHUI U BBICKA3bIBAHMI O CYIIECTBOBAHHM B €CTECTBEHHOM
A3BIKE.

[Iepemennas. Boipaxenus ¢ nepemeHHbIMU. [Ipennoxxenns ¢ nepeMEeHHbIMH.

[lepemennass n kBaHTOphl. OTpUllaHUE YTBEpPKAEHUU ¢ KBaHTOpaMu. [loHsThe
jgorudeckoro ciuenoBaHus. Otpunianue cienoBaHus. OOpaTHOE YTBEpPKIACHHUE.
CrnenoBaHue M paBHOCUIBHOCTB. ClIeI0BaHHUE U CBOMCTBA MTPEAMETOB.

OcHoBHasi cojep:kaTelbHAs WeJdb: CPOPMUPOBATH IMpEACTaBICHHE 00
OTPULIAHUY BBICKA3bIBAHWN, YMEHUE CTPOUTH OTPUIIAHUSA YACTHBIX BBICKA3bIBAHUN,
OOIIMX BBICKA3bIBAHUN M BBICKA3bIBAaHUI O CYyIIECTBOBAHUM; YTOUHUTH MOHSITHS
[IEPEMEHHOW, BBIPAYKCHUS C IIEPEMEHHON U NPENJIOKEHUS C IEPEMEHHOM; HAYYUTh
WCIIOJB30BaTh KBAaHTOPbl WM JUIA 3allUCH BBICKA3bIBAHWMM W HUX OTPULIAHMI;
NOBTOPUTh  JEHCTBUA €  OOBIKHOBEHHBIMU W  JCCATHYHBIMU  JpOoOsSMU



(comyTcTByIOIIEE TOBTOPEHUE B TEYEHHWE BCEro Kypca); MO3HAKOMUTH C
MOHATUSMU JIOTUYECKOTO CIIEIOBAHUS U €r0 OTPULIAHUSI, OOPATHOTO YTBEPKIACHUS,
XapaKTEepUCTUYECKOrO0 CBOMCTBA (MpH3HAKA), HAYYUTh B MPOCTEUIIUX CIydasx
BBITIOJIHATh UX TTOCTPOEHUE.

bykeennuie evipasrcenus

[Ipumenenue OyKB Ui 3allMCH MAaTEMATUYECKUX BBIPAKEHUN U MPEJIOKEHUH.
CpoiictBa apudmernueckux aedctBuid. Packpeitue ckobok. Koadduiumenr.
[TonoGHbIe craraemele.

DykBeHHBIE BBIPAKEHHS M YHCIIOBBIE IOJCTAHOBKM. DyKBEHHBIE pPaBEHCTBA,
HAXOKJEHUE HEU3BECTHOTO KOMIIOHEHTA. YPAaBHEHHE KaK NPEIJIOKEHHUE C OJHOM
WJIM HECKOJIBKMMH IepeMeHHbIMU. KopeHb ypaBHeHUA. MHOKECTBO KOPHEH.

OCHOBHBIE METOABI DPEIICHHUS YPABHEHUH: METOH Npo0 M OUIMOOK, METOA
nepebopa, paBHOCHIIbHBIEC PE0Opa30BaHMUS.

Pemenne ypaBHenui. Penrenre 3a1a4 METO0M YpaBHEHUM.

KoopanHatHasa minockocts. @yHKIMOHANBHAS 3aBUCHMOCTh BeIUYMH. [loHATHE
¢ynkun. JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. llocTpoeHue Touku mo eé
KOOpJIMHATaM, OIIPENEJICHNEe KOOpPAMHAT TOYKM Ha INIOCKOCTH. POopMHpOBaHUE
IPEJCTaBICHUNA O METANPEAMETHOM IOHATHH «KOOpPAMHATHDY. CHocoObl 3a1aHus
byHKUMNA: aHAIUTAYECKUM, rpadudeckuit, Tabmuuneii. ['paduk QyHKIUY.
[Tpumepsl (QyHKUMHA, MOJy4aeMbIX B MPOIECCE MCCIECAOBAHUS Pa3IMUHBIX
peanbHBIX MPOIECCOB M pelleHus 3ajad. 3HaueHue (QyHKuu B Touke. CBoICTBa
GbyHKIUI: 00J1aCTh ONpEICNICHHS, MHOKECTBO 3HAUCHUA.

Jluneiinas ¢ynkuusa. CBoicTBa W TpaduK JMHEWHONM (YHKIUHU. YTIIOBOH
kodhduimenT npsamoi. Pacnonoxenue rpaduka JHHEMHOW ~(QYHKIMM B
3aBUCUMOCTH OT €€ YIJI0BOTO Ko3(duirenta u cBoboaHoro wieHa. HaxoxaeHnue
KO3 PUIMEHTOB JMHEWHON (YHKUMHM MO 3aJaHHBIM YCJIOBHUSM: MPOXO0XKJIECHUE
npsIMOIl Yepe3 JBe TOYKU C 33JaHHBIMU KOOPAMHATAMM, MPOXOXKICHUE MPSMOUN
4yepes JaHHYIO TOUKY U MTapajljIeIbHON TaHHOM MPSAMOM.

®opmynsl; GopMmynbl HepuMeTpa U IUIOUIAAM MPSIMOYTOJIbHMKA, KBaJapaTta,
o0BpeMa mapayienenuneaa u Kyoa.

OcHoBHasi cojaep:xkaTebHAasi WLeJdb: CHOPMUPOBATH TOHATUE YpPaBHEHUS,
CUCTEMATU3UPOBATh W3YYEHHBIE METOJbl PELICHUS YPaBHEHUM, MO3HAKOMWTH C
OOIIMM NPUEMOM pEIICHUs JUHEHHBIX YpaBHEHHMM IMyTeM IEepeHOoca ClaraeMbiXx,
YTOYHUTH aAJITOPUTM pELIEHUs 3a/Jady METOJIOM YypaBHEHMI; BBECTU MOHSATHA
KOOPJIMHATHOM TIOCKOCTU U (DYHKIIMOHAJIBHOM 3aBUCUMOCTH BEJTUYHH.

Pewenue mexcmoswix 3aoau

PemieHne TEKCTOBBIX 3aJady apuPMETHUECKUM CIOCOOOM M C  TOMOIIbIO
ypaBHeHus. Pelmienue noruueckux 3anad. PemieHue 3amad nepebopoM  Bcex
BO3MOYKHBIX BAPUAHTOB, METOJIOM IIPOO U OLIMOOK U METOJIOM BECOB.

Pemenne 3agad, coaepikallMx 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBIL:
CKOPOCTb, BpeMs, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTB;
IPOU3BOAUTENLHOCTh, BpeMsi, 00beM paboThl. EAMHUIIBI HM3MEpEeHHus: Macchl,
CTOMMOCTH; PAcCTOSIHUS, BpEMEHHU, CKOpocTh. CBfA3b MEXIy €IUMHHUIAMHU



U3MEPEHUS KaXKA0W BEJTUUYUHBI.
Pemienue 3ana4, CBI3aHHBIX C OTHOLIIEHUEM, MPOIMIOPIIMOHATBLHOCTHIO BETUYMH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a/1a4 Ha JIpoOM U MPOLIeHTHI. Pelienne 3amau
Ha MPSMOIPONIOPIIMOHAIBHOE M 00PaTHOMPOIIOPIIMOHATIEHOE JICTICHHUE.

Or1eHKa ¥ IPUKKUIKA, OKPYTJICHHE pe3yJibTaTa.

CocrapieHue OyKBEHHBIX BBIPAYKEHUM 110 YCIOBHIO 3aaUH.

[IpencraBieHre MaHHBIX C TOMOIIBIO Tabmui u jguarpamm. CrosduaTtbie
JMarpaMMbl: YTEHUE U NMOCTpOeHUEe. UTeHNE KPYTOBBIX JUarpamMM.

Haznaonaa zeomempus

W3 uctopum reomerpun. Harnsaueie mpencraBieHust 0 GUrypax Ha MIOCKOCTH:
TOYKA, IpsiMasi, OTPE30K, JIy4, YIroJl, JIOMaHas, MHOTOYT'OJIbHUK, YEThIPEX YT OJIbHUK,
TPEYTroJIbHUK, OKPYKHOCTb, Kpyr. Heonpenensemble TOHATHS.

B3auMHoe pacnosioxkeHue ABYX MNPSAMbBIX Ha IJIOCKOCTH, NapaJljIesIbHbIE MPSMBIE,
NEepHEeHANKYJIApHbIE TpsiMble. MI3MepeHue pacCTOSIHUIM: MEXAY JIBYyMs TOYKaMH, OT
TOYKH J0 HPSIMOM.

CpoiictBa reomerpuueckux ¢uryp. Knaccudukauus ¢uryp mo cBoicTBaMm.
YeThIpeXyrojJbHUK, NPUMEPHI YETBIPEXYTOJBbHUKOB. [IpAMOYroJIbHUK, KBajpar:
UCITOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JHWAaroHayuel. IIoHATHS BIHCAaHHON H
ONMCAHHON OKPY>KHOCTH. 3aMeyaTelbHble TOYKH B TpeyroyibHUKE. [IpaBuibHBIE
MHOTOYTOJIbHUKU. M300pakeHne reoMeTpuyeckux (Uryp Ha HEIUHOBAHHOMN
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJS, JIMHEHKH, YTrOJbHHMKA, TPAHCIOPTHPA.
[TocTpoenuss Ha kieryatoil Oymare. IlocTpoeHue mnpsMoil, MapajuiebHON WU
MIEPIIEHINKYJIAPHON JAHHOU MPSAMOU, C TIOMOIIBIO IUPKYJIS U JINHEUKH.

[lepumeTrp mHOroyronsHuka. [loHsTHe TIOWAAN PUTYPBI; €AUHULBI U3MEPEHUS
mwiowaan. IlpubmmkenHoe wusMepeHue oA ¢GUryp, B TOM YHCIE Ha
KBaapaTHOU ceTke. [IpubnmkeHHoe u3MepeHne JUIMHbI OKPYKHOCTH, JUTMHBI AYTH
OKPYXHOCTH, IJIOIIAX KPyra, oAb CEKTOpA.

Kpacota m cummerpua. CuMMeTpus: LEHTpalibHasg, OCeBas W 3€pKajbHas
cummeTtpuu. [loctpoenne cummerpuunbix ¢puryp. [IpeoOpazoBaHue MI0CKOCTH.

HarnsigHele mnpeacTaBieHUss O  IPOCTPAHCTBEHHBIX — (urypax: TOHATHE
MHOTOTPaHHUKOB — TMapajlieenune],, Kyo, mpusma, NUpaMuja; MOHSITHE Tell
BpallleHus1 — KOHYC, IWJIMHJp, wap u cdepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. llepBuuHoe mpeACTaBICHHE O CEUEHUSX NPOCTPAHCTBEHHBIX (uryp,
IIOCTPOEHUE CEYEHUN MHOIOTpaHHUKOB. lIpumepsl pa3BepTOK MHOTIOIPAHHHKOB,
nuiIMHApa U koHyca. Co3gaHue Mojelield MpOoCTPpaHCTBEHHBIX (uryp (U3 Oymarw,
MPOBOJIOKH, TUIACTUIIMHA U J1p.). [IpaBUiIbHbIE MHOTOTPAHHUKH.

[lonarue oObema; enuHUIBI u3MepeHus obObema. OO0BEeM MPSIMOYTOIBLHOTO
napajienenuneaa, Kyoa, npusm, NUpaMmu, mapa, HWIMHAPa U KOHYca.

3ameuaTenbHble KpUBbIC. DIUIC, Tunepbosa, napadona. Crnupans Apxumena,
CUHYCOWJA, Kapauouja, LMKIouaa, runouukiouasl. Kpusbie JIpakona.
Jlabupuntel. Huth ApuamHsl.

Meton nipo0 u ommbok. JlabupuaTel. MeTon 3auepkuBanus TynukoB. [IpaBuio
OJIHOU PYKHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl ydyeOHOro Kypca
«Marematukay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, PacCyXIACHWH, YMEHHUIO BUJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEMaTHYECKOM HayKd Kak c(epbsl 4YeIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUH W OTAbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKPYXKAloUIeH cpenapl, IJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHMU HOBBIX 3HAHWH, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(uKanyy, OCHOBaHUSA JJii OOOOIICHWS U CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MaTEeMATHUECKUX YTBEPKICHUHN (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJbKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANora, OOHApYKHUBATh pa3IM4M€ U CXOJACTBO TMO3HIIMMA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTALUNU U OCOOEHHOCTEHN ayIuTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)IaTh MPOLIECC U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPHUTEPUM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (MU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHily oOyueHus B S5 KkJjacce OOYYarONIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yuciia 4 BLIYMCTIEHUS

[lonumMaTh W MOpPaBWIBHO  yHOTPEOJIATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTHh U yHOPSJAOYMBATH HATypajbHbIC YKCIA, CpPaBHUBAaTh B
MPOCTEUIIUX CITydastx OOBIKHOBEHHBIC APOOH, TECATUYHBIC TPOOH.

CooTHOCHUTh TOYKY Ha  KOOpJIMHATHOM  (YMCIIOBOHM)  mpsiMOMl  C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HaTypaJibHbIE YUCJIAa TOYKAMHM Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonHITh  apudmeTHdeckue ACHCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BhITIONHATE MPOBEPKY, MPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Pemenne TeKCTOBBIX 32124

Pemiath TeKCTOBbIE 3ajaud apuPMETUUYECKUM CHOCOOOM U C IMOMOIUIBIO
OpPraHW30BAaHHOTO0 KOHEYHOTO NIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, conepxaliye 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1IEHA, KOJTMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKWE 3alUCHU, CXEMbI, TaOJMIbl, OO0O3HAYCHUS MPU
pelieHnu 3aaad.

[Tonb30BaThCS OCHOBHBIMU  €MHUIIAMU  HM3MEPEHUs: IIEHBbI, MAaccChl,
pacCTOSIHUSI, BPEMEHM, CKOPOCTH, BBIpAXKaTh OJHU EIUHUIIBI BEJIMYUHBI 4Yepe3
JpyTHe.

N3BnekaTh, aHAIM3UPOBATH, OLEHUBATh WMH(OpPMAIIMIO, MPEACTABICHHYIO B
Tabnauie, Ha CTOJIOYATOW JAuarpaMme, WHTEPIPETUPOBATH MPEIACTABIICHHbBIC
JAaHHBIE, UCTIOIH30BATh JaHHBIC MPU PEIICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUYECKUMH MOHITUSIMU: TOUYKA, MpsMasi, OTPE30K, JIyd,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEKIUX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yIJIaMH: BEpILIHMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, JMAroHallb, C OKPY>KHOCTHIO:
paauyc, uameTp, IeHTp.

N300pakath W3ydeHHBIE TeoMeTpuieckue (GUTyphl Ha HEJIWMHOBAHHOW W
KJIeTYaTON Oymare ¢ TOMOIIBIO IUPKYJIS U JIMHEHKH.



HaxoauTe MIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHUEM C ITOMOIIBIO
JIMHEWKH, CTPOUTHh OTPE3KH 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOIO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOCHUS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

Bbruncnsate mepuMeTp W IUIOHIAb KBajapaTa, MPsIMOYTOJbHHKA, (QUTYP,
COCTaBJICHHBIX M3 TPSAMOYTOJHbHUKOB, B TOM 4Hcle (uryp, m300pak€HHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH EOUHUILIAMU U3MEPEHHUS JJINHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YE€pE3 IPYTHE.

Pacnio3naBaTe mapauienenunen, KyO, HCHONb30BaThb TEPMHUHOJOTHIO:
BEpLIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOJIWUTh W3MEPEHUs Napajliesenunena,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate HeCHOKHBIE 3aJa4M HAa H3MEPEHHUE TE€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKNUX CUTYaALUSX.

K koHmy oOyueHuss B 6 kiacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUS

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JUYHBIMU BUAAMHU YHCEI U
crnocob0aMy HMX 3alUCH, HEPEeXOJUTh (€ciu 3TO BO3MOXKHO) OT OJHOU (OpPMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh U YHOPSAIOYUBATH IIEJIbIC YKHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, codeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JNEUCTBUS C HATypaIbHBIMU M TEJIBIMH YHCJIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMH, MOJOKUTETHLHBIMA U OTPUIIATEILHBIMUA YUCITAMH.

BpuncnsATh 3HAYEHHS YHCIOBBIX BBIPAXKECHUM, BBINOIHATH MPUKUIIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUH, BBINOJIHATh MPEOOpPa3OBaHUSI YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaTh YHCJIAa TOYKAMHU HAa KOOPJIWHATHOM MPSMOM, HAaXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OxpyrasaTh 1LENble Yhciia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
yucel.

YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUSA



[TornmaTe ¥ ynmoTpebaaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHI0 CTETICHW YUCIIA,
HAaXOJUTh KBaJpaT W Ky0 YWCIa, BBIYUCISTH 3HAYCHUS UYHCIIOBBIX BBIPAKEHUH,
COJIEp KalllMX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMM JICIMMOCTH, PACKJIaJAbIBaTh HATYpPAJIbHBIE YHCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBHI JiJ11 0003HAYEHUST YKCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIpAKEHUM, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQKEHHUM, OCYIISCTBIIAS  HEOOXOAUMBIE  IOJCTAHOBKH U
npeoOpa3oBaHuUs.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCcTOBBIX 32724

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a4a4K apU(PMETUUECCKHUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIE C OTHOIIEHHEM, MPONOPIIMOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIATh TPU OCHOBHBIE 33/1a4l HA IPOOU U MPOLICHTHI.

Pemiate 3amaum, cojeprKaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, IIeHa, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOJIUTEIIBHOCTh, BpeMs, OOBEM pabOThl, HCIOIL3YS apruPMETHUYECCKUC
JNICUCTBUS, OLICGHKY, TPUKUJKY, TIOJIb30BaThCS  €AMHULIAMH  HM3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBUIO 3a/1aUH.

M3Bnekats wHOOpPMALMIO, MPEACTABICHHYIO B Ta0JuIaX, Ha JHWHEHHOM,
CcTOJIOUATON WJIM KPYroBOM JWarpaMmax, HHTEPIPETHPOBATH IIPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BATh JJaHHBIC MPU PEIICHUH 3a]1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIBIO TAOIUILI, JIMHEWHON U CTOI0YATOM
JarpamM.

Harasignas reomerpust

[IpuBOIUTh MpPUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMCEKOIIUX (opMy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkatb ¢ TOMONIBIO  LMPKYJS, JUHEWKH, TpaHCIOPTHpPA Ha
HEJTMHOBAHHOM M KieTdyarod OyMare H3y4YeHHBIEC IIJIOCKHE TE€OMETPHYCCKHE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETPHUSI, MCMOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpHUEH: OCh
CHUMMETPHUH, [ICHTP CUMMETPUH.

HaxoauTh BeNWYMHBI YIJIOB HW3MEPEHHUEM C IOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUIEHUU 3a7a4 IPayCHOM



MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHINA U TYIOU
YTJIBL.

BbluucnsaTh JUIMHY JIOMaHOH, MEPUMETP MHOIOYTOJBHUKA, MOJb30BATHCS
€AUHULAMU HM3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIAWUHULBI U3MEPEHHS IJIUHBI
4yepes3 Apyrue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnates  miomaas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUTYpHI,
JOCTPauBaHHUE JI0 NPSIMOYTOJbHUKA, TOJb30BAaThCSI OCHOBHBIMH E€IMHHUIIAMU
U3MEpPEHHUs IUIOMIA/IM, BbIpaXKaThb OJIHU E€IWHULBI WU3MEPEHHs IUIOLIAJH Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napajlieienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTte HecHOXKHBIE 3aaud HA HAXOXKJIECHHE I€OMETPUYECKHUX BEJIUYHMH B
IIPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 Harypanbnble uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkikHOBeHHbIC POOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosToperne 1 0bobmenne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

HaumenoBanue pa3aesioB u

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /it Konrpoabnsie IIpakruuyeckue
TeM MPOrpaMmabl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Bbu6nuoreka [IOK
! Harypanbisie umcia 14 https://m.edso0.ru/7f414736
Harmsannas reomerpus. Ipsmeie bubmorexa [JOK
2 C ' 14 1 1 https://m.eds00.ru/7f414736
Ha ITOCKOCTH. L HMMETpHA https://m.edso00.ru/7f414736
bubnnoreka IIOK
1
3 Bripaxenna ¢ Oyksamu ! https://m.edsoo.ru/7f414736
bubnnoreka IIOK
4 59 3 1
Jlpotu https://m.edso0.ru/7f414736
5 ITonoxurenbHbIE U 40 4 bubmmoreka [IOK
OTpHULATEIbHbIC YUCIA https://m.edsoo.ru/7f414736
bu6mmoteka [IOK
6 Pemenne ypaBHeHU 22 1 https://resh.edu.ru/subject/12/6/
bu6nuoreka [IOK
7 I1 9 1
DCACTABIICHHC HAMHbIX https://m.edsoo.ru/7f414736
bu6nuoreka [IOK
https://compendium.school/mathematics/5-
8 DJIEMEHTHI JIOTHKU 4 :
6klass/index.html
9 Harnsnnas reomerpusi. urypsl 19 1 bubmmoreka [IOK

Ha IMJIOCKOCTHU

https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://resh.edu.ru/subject/12/6/
https://m.edsoo.ru/7f414736
https://compendium.school/mathematics/5-6klass/index.html
https://compendium.school/mathematics/5-6klass/index.html
https://m.edsoo.ru/7f414736

10 Harnsanas reomerpusi. @urypsi 17 1 bubnmoreka [JOK
B MPOCTPAHCTBE https://m.edso00.ru/7f414736
bu6nuoreka [JOK
11 dyHkuun 16 1 https://resh.edu.ru/subject/lesson/1340/
bu6nmoreka [IOK
12 Harnsignas reomerpus. 5 https://videouroki.net/video/24-
3ameuaTebHBIC KPUBBIC zamechatelnye-krivye.html
[ToBTOpeHME, 0000IIECHNE, bubnnoreka IIOK
13 12 1
cUCTEMaTH3all1s https://m.edsoo.ru/7f414736
BIIIEE KOJIMYECTBO YACOB IT
OBl OJI CTBO HACOB I10 938 14

I[TPOTPAMME



https://m.edsoo.ru/7f414736
https://resh.edu.ru/subject/lesson/1340/
https://videouroki.net/video/24-zamechatelnye-krivye.html
https://videouroki.net/video/24-zamechatelnye-krivye.html
https://m.edsoo.ru/7f414736

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Bunenkun H. 4., )Koxos B. 1., Uecnokxos A. C. IBapudypa C. 1. MaTemaTuka.
5 knacc: yueonuk s yqamumxest OO: B 2 u.

Hopodees, I'. B., [Terepcon, JI. I'. MaTemaTtuka (B 3 gactax). 5 kjmacc. B2 4 :
yueonuk / I'. B. Jlopodees, JI. I'. [Terepcon. — 4-e uzn., crep. — M. :
[Ipocsemenne, 2022.

Bunenkun H. 4., )Koxos B. 1., UecnokoB A. C. IBapudypn C. . MaTtemaTuka.
6 xnacc: yaeonuk s yqamuxcst OO: B 2 4.

Hopodees, I'. B., Ilerepcon, JI. I'. MaTemaTtuka (B 3 4yactsx). 6 kjacc. B 3 9 .
yueonuk / I'. B. lopodees, JI. I'. Ilerepcon. — 4-e uzn., crep. — M. :
[Ipocsemenne, 2022.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL

Maremaruka. Peanusanus tpedoBanuii @®I'OC ocHOBHOr0 0011110
o0pa3zoBanms : MeTonuueckoe nocodue ansa yuurens / JI. O. Pocnoga, E. E.
Aunexkceena, E. B. bynko ; nox pexn. JI. O. Pocnopoit. - M. : ®I'BHY «MHCTUTYT
CTpareruu pa3Butus oopazoanusi PAOy, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1. MUHUCTEPCTBO OBPA3ZOBAHUS PD. — PEXXUM JJOCTYIIA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTUPOBAHUE ONLINE: 5-11 KJIACCBI. — PEXXUM JOCTVYIIA: WWW.KOKCH.KTS.RU/CDO
3. APXVB YUEBHBIX [TPOTPAMM NH®OPMAITMOHHOT'O OBPA3OBATEJILHOI'O TIOPTAJIA
«RUSEDU». — PEXXHUM JOCTYIIA: WWW.RUSEDU.RU

4, MET ADHLIUKJIONEAMS KUPMIJIA 1 MEDOIN . — PEXKUM JOCTYIA: WWW.MEGA.KM.RU
5. CAMATBI SHLIUKJIONEAWUHN. — PEXXHUM JOCTYII: WWW.RUBRICON.RU; WWW.ENCYCLO-PEDIA.RU
6. BCs1 DJIEMEHTAPHASI MATEMATUKA. — PEXXIM JJOCTYIIA: WWW.BYMATH.NET

7. UHTEPHET-IIOPTAJI BCEPOCCHUITICKOI OJIMMIIUA I IIIKOJIbHUKOB. — PEXXUM JOCTVIIA:
WWW.RUSOLYMP.RU

8. BCEPOCCUICKUE OUCTAHIIMOHHBIE SBPUCTUYECKUE OJIMMIIMAJIBI 10 MATEMATHKE. —
PEXUM JIOCTYIIA: WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. UH®OPMALIMOHHO-TIOUCKOBA SI CUCTEMA «3AJIAUYNY». PEXHM JJOCTYIIA:
WWW.ZADACHI.MCCME.RU.EASY

10. 3AJAUN: THOOPMALIMOHHO-TIOUCKOBA ST CUCTEMA 3AJIAY [TO MATEMATHUKE. — PEXXIIM
JOCTVYIIA:

WWW.ZADACHI.MCCME.RU

11. KOHKYPCHBIE 3AJJAYM T10 MATEMATHUKE: CITPABOYHUK 1 METO/IbI PEILIEHUS. — PEXXUM
JOCTVYIIA:



http://www.informika.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru/
http://www.mega.km.ru/
http://www.encyclo-pedia.ru/
http://www.bymath.net/
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem.index.htm
http://www.zadachi.mccme.ru.easy/
http://www.zadachi.mccme.ru/

WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPHAJIbI (ITOJIHBIE TEKCThI) CBOBOJIHO PACITPOCTPAHSIEMBIX KHUI [IO MATEMATHKE. —
PEXUM JOCTYIA: WWW.MCCME.RU/FREE-BOOKS

13. MATEMATHUKA JIJ15 TIOCTYIIAIOIIMX B BY3bl. — PEXXHUM JJOCTYIIA: WWW.MATEMATIKA
AGAVA.RU

14. OJIMMITUA JTHBIE 3AJIAUYU T10 MATEMATUKE: BA3A JJAHHBIX. PEXXUM JIOCTYIIA — PEXXUM
JIOCTYIIA WWW.ZABA.RU

15. IIIKOJILHBIE ¥ PAMOHHBIE MATEMATHUYECKUE OJIMMITUAJIbI B HOBOCUBUPCKE. — PEXUM
JIOCTYIIA:

WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIBHAS LLIKOJIA FOHOI'O MATEMATUKA. — PEXKUM JIOCTVYIIA:
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBIMOTEKA SJIEKTPOHHBIX YYEBHBIX IIOCOBUI 110 MATEMATHUKE. — PEXKUM JIOCTVIIA:
WWW.MSCHOOL.KUBSU.RU

18. OBPA3OBATEJIbHbBIN [TOPTAJI «MUP AJITEBPBD». — PEXKHM JIOCTVYTIA!
WWW.ALGMIR.ORG/INDEX.HTML

19. PEwy BIIP 7 KJIACC HTTPS://MATH7-VPR.SDAMGIA.RU/

20. POCCUICKA S DJIEKTPOHHA $ ILIKOJIA HTTPS://RESH.EDU.RU



http://www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books
http://www.zaba.ru/
http://www.iamakarov.chat.ru/school/school.html
http://www.math.ournet.md/indexr.htm
http://www.mschool.kubsu.ru/
http://www.algmir.org/index.html
https://math7-vpr.sdamgia.ru/
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