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ITosicHMTeJIbHAsI 3alIMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJMETA «MATEMATUKA»

IIpumepnass pabouass mporpamMma OO MaTeMaTUke Ui oOydarommxcs 5—9
KJIaccOB pa3paboraHa Ha ocHoBe PDeneparbHOro rocyJIapCTBEHHOTO 00pa30BaATEILHOTO
CTaHJapTa OCHOBHOI'O OOIIero ooOpa3oBaHus € Y4YETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEABSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, €W Tpaguludi
poccuiickoro  oOpa3oBaHUs, KOTOpble OOecneyuBarOT OBJIAJCHHUE  KIIIOUYEBBIMU
KOMIIETCHIIUSIMU, COCTaBJISIFOIIIMMH OCHOBY JJISI HEOPEPBIBHOTO OOpa3oBaHUS WU
caMOpa3BUTHSI, @ TAKXKE LIEJIOCTHOCTH OOLIEKYJILTYPHOTO, INYHOCTHOT'O U TIO3HABATEIILHOTO
pa3Butus oOydaromuxcs. B padoueil mporpamme ydTeHbI I U TTooxeHuss KoHuenmuu
pa3BUTHSI MaTeMaTHYeCKOro ooOpa3zoBaHusi B Poccuiickort ®Penepanuu. B smoxy
uudpoBoit Tpanchopmauuu Bcex chep 4eJIOBEUECKON AEsITEIbHOCTH HEBO3MOXXHO CTaTh
0o0pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTeMaTHYECKOW MOATOTOBKH.
Ve B IIKOJIE MATEeMAaTHUKa CIIY>KHUT OIIOPHBIM TIPEAMETOM JUIS W3yYEHUS CMEKHBIX
JUCHUIUINH, a MOCJIe IMIKOJIbI peajbHOW HEOOXOJUMOCTBIO CTAaHOBHUTCS HEIPEPBIBHOE
oOpa3oBaHUe, 4YTO TPEOyeT MOJITHOIIEHHOW 6a30BOI0011Ie00pa30BaTEIbHON NOATOTOBKHU, B
TOM YHUCJIE€ U MaTeMaTU4YeCKOM. DTO OOyCIOBIJIIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIIO
npodeccuii, CBSI3aHHBIX C HEMNOCPEJICTBEHHBIM INPUMEHEHHUEM MAaTeMaTHUKU: U B cdepe
SKOHOMHMKH, U B OH3HEce, U B TEXHOJOTMYECKHXOOJIaCTsAX, U Jla)ke B I'yMaHUTapHBIX
chepax. Takum oO6pa3zoM, KPyrIIKOJbHUKOB, JJisi KOTOPBIX MaTeéMaThKa MOXET CTaTh
3HAaYUMBIM TIpeJIMETOM, pacummpsiercs. IlpakTudeckass TI0JI€3HOCTh MaTEMaTHUKH
obOycioBieHa TeM, YTOe€ MPEIMETOM SIBIISTIOTCS (PyHIAMEHTAIbHBIC CTPYKTYPhI HAIIETO
MHUpa: OPOCTPAHCTBEHHBIE (POPMBI M KOJUUECTBEHHBIE OTHOIICHUS OT IPOCTEHIIUX,
YCBaWBaEeMbIX B HEMMOCPEJICTBEHHOM OMBITE, 1O JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JIJIsI
pa3BUTHUS HAYYHBIX W HOPUKIAAHBIX Hlaed. be3 KOHKpEeTHBhIX MaTeMaTHYeCKUX 3HaHUN
3aTPyHEHO TOHUMAaHUE NPUHIUIIOB YCTPOWCTBA € HWCIIOJIB30BAaHUS COBPEMEHHOM
TEXHHUKH, BOCIIPUATHE W HHTEpHOpETAIUs Pa3zHOOOpa3HOM COIMUAaIbHONW, YKOHOMHYECKOM,
MOJIUTHYECKOH  uH@opmanuu, Manodp@PeKTHUBHA  IMOBCEAHEBHAsI  MpaKTHYECKas
JesiTenbHOCTh. KakioMy 4yesloBeKy B CBOEU >KU3HU HNPUXOJUTCS BBIMOJHITH PACUE€Thl U
COCTaBJISITh AJITOPUTMBI, HAXOJUTh U TMPUMEHSATH (POPMYIIBI, BIAJETh MPAKTUYSCKUMH
npuéMamMm TI€OMETPUUYECKUX H3MEPEHUW U MNOCTPOCHHUM, 4YuTaTh UWHGOpPMALHIO,
MPEJICTABJICHHYIO B BHJE TabiuI, JauarpaMm ©W TpadUKOB, XUTb B YCIIOBHUSIX
HeonpeaeIEHHOCTHA U TMIOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHBIX COOBITHIMA.

OmDHOBPEMEHHO C pacmupeHuemM cdep MPUMEHEHHs] MAaTEeMaTHKHB COBPEMEHHOM
obuiecTBe BcE€ OoJjiee BaXHBIM CTAaHOBUTCS MaTeMaTHYECKHUW CTHJIb MBIIUJICHUS,
OPOSIBJISTIONIUINCS B OIPEACIIEHHBIX YMCTBEHHBIX HaBBIKaX. B miporiecce u3ydeHUs
MaTeMaTUKHd B apceHajl NpUEMOB M METOJIOB MBINUICHHUSI 4YeJIOBEKa €CTECTBEHHBIM
00pa3zoM BKITFOYAIOTCS MHAYKITUS U JICAYKIIHSI, 0000NICHNE U KOHKPETU3aus, aHaJIU3 U
CHHTE3, KJlacCu(pHUKaIis U cUcTeMaTHu3aliys, abctparupoBaHue U aHaIoTusi. OOBEKTHI
MaTeMaTHYECKHUX YMO3aKJIIOUEeHUN, TIpaBWia UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHHN3M JIOTUYECKHUX MTOCTPOSHUM, CHOCOOCTBYIOT BHIPAOOTKE yMEHUs (pOPMYJIIHNPOBATh,
OOOCHOBBIBATh U JIOKa3bIBaTh CYXXJACHHS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE
MblIUIeHUe. Benaymas poab MNOPUHAIICKHUT MaTeMaTUKe W B (OpMHUPOBAHUU
AJITOPUTMHUYECKON KOMIMOHEHTHI MBIIIIJICHUSI 1 BOCIITUTAHUN YMEHUU NEUCTBOBATH IO
3aJIaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBAThH HOBhIE. B
MpOIIeCCe PEeHIeHUs 3aJa4 — OCHOBOW y4eOHOM NEesiTeThbHOCTHU Ha ypOKaX MaTeMaTHUKH
— pa3BUBAIOTCs TaK>Ke€ TBOpUECKAs U MIPUKJIaAHasi CTOPOHBI MBIIIIJICHUS.

OOyueHne maTreMaTHuKe JaéT BO3MOXXHOCTH pa3BUBATh y OOYyYarOIIUXCS TOYHYIO,
pammMmoHaIbHYIO U UH(OPMATUBHYIO pe€db, YMEHHE OTOHpaTh HaAWOOJIEe MOIAXOMASIINC
SI3BIKOBBIC, CHMBOJIMUYECKHE, TpadUUEeCKHE CPEACTBAa JI BBIPAKCHUS CYXKJICHUU U
HarJsiAHOTO UX NpeJICTaBICHMUSI.

Heo6xoaquMbIM KOMMOOHEHTOM OOMIEd KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUH



SIBJISIETCSI OOlllee 3HAaKOMCTBO C METOJaMU IMO3HaHUSI JEUCTBUTEILHOCTH, NIPEeACTaBJICHHUE
O TIpeMETEe U METOJIaX MaTEMaTHUKH, UX OTJIUYHN OT METOJIOB APYTHUX €CTECTBEHHBIX U
ryMaHUTapHBIX HAYK, 00 OCOOEHHOCTSIX NPUMEHEHUSI MAaTEMATUKH JIJISI pEILIEHUSI HAYYHBIX
U MIPUKJIAAHBIX 3a1a49. Takum oO6pa3om, MaTeMaTudeckoe 00pa3oBaHHUE BHOCUT CBOM BKJIA
B hopMHUpOBaHUE OOMIEUKYJIbTYPhI YSIIOBEKA.

HN3ydeHne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEIIOBEKA,
MOHUMAHHUIO KpacoThl M U3SMIECTBA MaTEeMaTHYECKUX PaCCYXIACHHUI, BOCHPHUSITUIO
reOMeTPUUECKUX (POPM, YCBOCHUIO UAECU CUMMETPHUH.

HEJ1 U OCOBEHHOCTH U3YYEHUA YUYEBHOI'O IPEIMETA

«MATEMATHKA». 5-9 KJIACCBI

I[IpuopureTHBIMU EISIMHA OOYYECHHUST MaTeMaTHKe B 5—9 Kitaccax sIBIISTFOTCS:

- ¢opMHupOBaHME I[EHTPAIHLHBIX MATEMATUYCCKUX MOHSITHH (YHUCIO0, BEIUYHHA,
reoMeTpuyueckasi (Qurypa, nepeMeHHasi, BEPOSITHOCTh, (yHKIHs), OOCCICUYHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOro 00Opa30oBaHUsI 00yYarOIIUXCsl;

- moJBeJicHHE OOydYaromIuxcsi Ha JOCTYHNHOM [JII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTE€MaTHKH U OKPY KAFOIIero Mupa, MoOHMMaHUEe MaTeMaTHUKH KaK 4acTH
o0111el KyJIbTyphl YEJIOBEUECTBA;

- pa3BUTHE WHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABaTEIbHOM aKTHUBHOCTH, WCCJIEIOBATEJILCKUX YMEHHM, KPUTHYHOCTU MBIILICHUS,
WHTEpEeca K U3yUYCHUIO MaTEeMaTHUKH;

- ¢opmupoBanue (YyHKIHOHAIBHOW MaTeMaTHYeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBIICHUS MAaTEeMaTUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
pearbHBIX >KU3HEHHBIX CUTYyalHUsIX U IIPU HU3YyUYEHUU APYTUX Yy4YEeOHBIX MPEIAMETOB,
OPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GopMyIHMpoBaTh HUX Ha SI3bIKE
MaTeMaTUKU ¢ co3JaBaTh MaTeMaTU4Ye€CKUE MOJAEH, IPUMEHSATh OCBOCHHBIHN
MaTeMaTH4YeCKU ammapar IS peHIeHUs NPaKTHKO-OPHUEHTHPOBAHHBIX 3a1ad,
UHTEPIIPETUPOBATH U OLICHUBATH IMOJIYUEHHbBIC pe3yJIbTaThl.

OcHOBHBIE JIMHUM COJIEPKAHUA Kypca MaTeMaTuku B 5—9 kuiaccax: «Huciaa u
BBIUUCIICHUS», «Anrebpa»  («Anrebpanydeckue  BBIpAXKEHUs», «YpaBHEHUS WU
HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («['eomerpuueckue ¢GuUrypsl M HUX
cBoiicTBay», «M3MepeHnereoMeTpuuecKux BEIUYUH»), «BEeposiTHOCTP U CTAaTUCTUKAY.
JlaHHBIC JTUHUW Pa3BUBAIOTCS MapajyieIbHO, KaXXJasi B COOTBETCTBHU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HEe3aBUCHMO OJHAa OT Jpyro, a B TECHOM KOHTAaKTe€ WU
B3aumoeictBun. Kpome 31oro, wux oOBEOAMHSIET JIOTMYECKash  COCTaBJISIONIas,
TPAAUMIIMOHHO MpUCYIass MaTeMaTHUKEU MPOHU3BIBAIOIIAasl BCE MaTeMaTUYEeCKHUE KypChl U
coaepxkaresibHble JUHUH. CdopmynupoBanHoe B DenepajbHOM TrOCYAapCTBEHHOM
oOpazoBaTeIbHOM CTaHJIAPTE€ OCHOBHOT'O OOIIero ooOpa3oBaHUsI TpeOOBaHHE «YMETh
ONepUpPOBaATh MOHIATUSIMU: OMNpEIAEICHHE, aKCHUOMa, TeopeMa, J0Ka3aTeJIbCTBO; YMEHHUE
pacrno3HaBaTh HWCTUHHBIE U JIOXXHBIE BBICKa3bIBaHUs, IIPUBOJUTH TIIPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTHBBICKA3bIBAHUSI U OTPHUIIAHUS BBICKA3BIBAHUI» OTHOCUTCS KO
BCEeM KypcaM, a (OpMHUpPOBaAHHUE JIOTMUECKUX YMEHUH pacHpeliesisieTcsi I10 BCeM ToJam
oOydyeHHsT Ha YpPOBHE OCHOBHOro oOiero ooOpazoBanus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MNPEAMETHBIM pe3yibTataM ocBoeHus IIpumepnHoit  paboueit
OpOTpaMMBbl, pacOpeIeIEHHBIM MO TrojlaM OO0yYeHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3zom,
9TOOBI KO BCEM OCHOBHBIM, NPHUHIIMIIMAJIBHBIM BOIIpOCaM oOOydaromuecss oOpamniajivch
HEOJIHOKpPATHO, 4YTOOBI OBJIIAJCHHME MATEMAaTUYECKUMH IIOHSATUSIMU ¢ HaBBIKAMH
OCYWIECTBJISJIOCHh MOCJIEIOBAaTEIbHO W MOCTYyIaTelIbHO, C COOJIIOJICHUEM HOpPUHIUIIA
MMPEEeMCTBEHHOCTH, a2 HOBBIC 3HAHUS BKJIIOYAINUCH B OOIIYIO CHCTEMY MaTEeMaTHUECKHX
NPEACTABJICHUN OOydYaroluxcs, pacmupsisi W yriayonsas e€, oOpa3yss TpOYHbIC
MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O TIPEAMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBeTcTBHU ¢ DeaepanbHBIM roCyJIapCTBEHHBIM 00pa30BaTEIILHBIM CTAHIAPTOM



OCHOBHOro o0miero o0pa3oBaHUsI MaTeMaTHKa SIBISETCSI 0O0si3aTEJIbHBIM IIPEAMETOM Ha
JJaHHOM YypOBHE oOpazoBanus. B 5—9 kiaccax yueOHbIM npeamer «MaremMaTuka»
TPAIUITMOHHO U3y4aeTCs B paMKaXx CICIYIONNX yIeOHBIX KypCOB: B 5—6 Kj1accax — Kypca
«Maremartuka», B 7—9 Kit1accax — KypcoB «Anreopa» (BKIro4asi 3JIEMEHTHI CTAaTUCTHUKHU U
Teopunu BepositTHocTel) w  «l'eomerpusi». Hacrosimet nporpamMmoidl  BBOAUTCS
CaMOCTOSITEIIbHBIN Y4eOHBIN Kypc «BeposiTHOCTh U cTaTUCTHKAY.

Hactosimedt mporpamMmMoil mpeaycMaTpuBaeTCsi BBIACJICHHE B y4Y€OHOM IUIaHE Ha
U3ydYeHUE MaTeMaTUKU B 5—6 Kjaccax 5 y4eOHBIX 4acOB B HEIECIIO B TEUCHHUE KaXKJIOTO
rojga odydenus, B /—9 kiaccax 6 y4eOHBIX 4AaCOB B HEACIIO B TEUCHHE KaXKJIOrO roja
oOy4uenusi,Bcero 952 yyeOHbIX yaca.

TemaTtnueckoe MiIaHUPOBAHHE YUEOHBIX KYpCOB M PEKOMEHyeMOE paclipeiejIeHHuEe
Y4eOHOTrO BpPEMEHH JUIS H3YYCHHUS OTJCIBHBIX TEM, NOPEIJIOKEHHBIE B HACTOSIIEH
mporpaMMme, HaJlo pacCMaTpuBaTh Kak NPUMEPHBIE OPUEHTHPHI B MTOMOIIb COCTAaBUTEIIO
aBTOPCKOM paboueil mporpaMMbl U MPEX/I€ BCEro yUUTEN0. ABTOp paboueil mporpaMmmbl
BIIpaB€ YBEJIMYWUTHh WJIM YMEHBIINUTHh MNPEIOKEHHOE YHCIO Y4YeOHBIX HAacOB Ha TEMY,
4TOOBI YyIITIyOUTHCS B TEMaTHUKY, OOJiee 3aMHTESPECOBABIIYIO YYSHHKOB, WJIW HANPaBUTH
YCUIIUS Ha  [OPEOJOJICHUE 3aTpyTHEHUH. Jonyctumo TaKxe JIOKaJbHOE
Iepepacnpeie;icHUe U IepecTaHOBKa AJIEMEHTOB COAEPKaHUs BHYTPH HAHHOI'O KJjacca.
KomuyecTBO MPOBEPOYHBIX padOT (TEMAaTUYECKUM U HMTOTOBBIM KOHTPOJIb KadecTBa
YCBOCHHUSI y4EOHOTO MaTepuaia) U UX TUIl (CAaMOCTOSATEIILHbIE U KOHTPOJILHbIE pabOTHI,
TECTBhl) OCTAIOTCSI HA YCMOTpEHHE yuduTess. Takke y4dWUTeslb BOPAaBE€ YBEIUYUTH HIIU
YMEHBIIUTh YUCIO YYE€OHBIX 4acoB, OTBeAEHHBIX B [IpumepHoil pabGoueii mporpamme Ha
006001eHne, MOBTOPEHUE, CUCTEMATH3AIIHNIO 3HAaHUK oOydarommuxcsi. EMUHCTBEHHBIM, HO
MPUHIUITHAIBPHO BaXXHBIM KPUTECPHUEM, SIBIISIETCS JOCTHKECHUE PE3yJIbTaTOB OOYYCHUS,
yKa3aHHBIX B HACTOSAIIEH mMporpaMme.

IINTAHUPYEMBIE PE3YJbTATHI OCBOEHUAYUYEBHOI'O MPEIMETA «MATEMATHKA»

OcBoeHue yueOHoro npeamera «MarteMaTuka» JOJHKHO 0OecIieunBaTh JOCTUKECHUE
Ha YPOBHE OCHOBHOI'O OOIIETr0 00Opa30BaHUsl CIECAYIONINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U MIPEeIMETHBIX 00pa30BaTEJILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3ydbTaTbl  OCBOEHHUSI  OpPOrpaMMbl  y4yeOHOTrOo  IpeaMeTa
«MaremaTuka» XapaKTepHU3yIOTCs:

IlaTpuoTnyeckoe BOCIUTAHME:

OPOSIBJICHUEM HHTEpeca K IMPONIUIOMY M HACTOSLIEMY POCCHUIMCKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOIIIEHHUEM K JOCTHXKEHUSIM POCCUHMCKHUX MAaTEMAaTUKOB U POCCUUCKON
MaTEeMaTHUYECKON MIKOJIbI, K UCHOJIb30BAHUIO 3TUX NOCTUXKECHUM B JIPYTrUX HayKax U
NPHUKJIIAIHBIX chepax.

I'paxknanckoe U AyXOBHO-HPABCTBEHHOE BOCHHUTAHHE:

TOTOBHOCTBIO K BBIINOJHEHUIO 00sI3aHHOCTEN T'pakIaHWHA U peaju3alliyd €ro npas,
OpeJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3THIHBIX
CTPYKTYD, SIBJICHUM, TPOIEAYp TPaKIAaHCKOro oOImecTBa (BbIOOPHI, ONPOCHI U Tp.);
TOTOBHOCTBIO K OOCYXXIEHHIO JITHYECKHX TIPOOJIEM, CBSI3aHHBIX C HOPAKTHUYSCKHUM
NpUMEHEHUEM JOCTHXKEHUNW HayKH, OCO3HAaHHMEM BaXHOCTU MOPAJIbHO-3TUYECKHUX
OPUHIIUIOB B AESITEIBHOCTH YUYEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOU HAa aKTUBHOE YYaCTHE B PEILICHUH NPAKTUYECKUX 3aJ/1a4 MaTEMaTHYECKOMU
HampaBJICHHOCTH, OCO3HAaHHMEM BaXXHOCTHM MaTeMaTHYeCcKOro oOpa3oBaHUs  Ha
MPOTSHKEHUU BCEH )KU3HU JJIs1 yCIICITHON NTPOo(dEeCCUOHAITBHOM eATEIbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUN; OCO3HAHHBIM BBIOOPOM U TMOCTPOCHUEM HHIAMBUIYAIbHOMN
TpaeKTOpUU OOpa30BaHUSI M KU3HEHHBLIX IUIAHOB C YYETOM JHWYHBIX HHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHHE:



CIIOCOOHOCTBIO K SMOLIMOHAIBbHOMY u ACTETUYECKOMY BOCHPUSITUIO
MaTeMaTHYEeCKHUX OOBEKTOB, 3ajJlad, pPEIICHUM, pacCyXJICHUU, YMEHHIO BHUICTh
MaTeMaTHU4YeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILeHHOCTH HAYYHOT O MO3HAHUS:

OpUeHTalMe B  JESITEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY  HAyYHBIX
MPEJICTABIICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, NPUPOABI H
oOmiecTBa, MNOHUMaHHEM MaTE€MaTHYECKOW HayKd Kak c@epbl YeJIOBEeYEeCKOM
eI TeILHOCTHU, DTAINOB €€ pa3sBUTUS U 3HAYUMOCTH JJISI Pa3BUTHS IIUBHJIU3AIINU;
OBJIAZIGHUEM SI3bIKOM MAaTE€MaTHKH W MaTeMaTUYeCKOM KYyJbTYpOM Kak CpEeJICTBOM
MO3HAHWSI MUpa; OBJIAJACHUEM MOPOCTECUNIMMU HaBBIKAMU HCCIIEI0BATEIbCKOMN
AeSITEeIbHOCTH.

®usuyeckoe BOCNUTAHWE, (OPMHUPOBAHWE KYJBTYPHl 310POBbSI H JIMOLHOHAIBLHOIO
0J1aronoJyyms:

TOTOBHOCTBIO IIPUMEHSATHh MaTeMaTHYECKHE 3HAaHUSI B UHTEPECaX CBOCTO 3J0POBbSI,
BEJICHHUSI 3JIOPOBOTO oOOpasza >KU3HU (3I0pPOBOC MNHUTAHHE, COAJIAHCHPOBAHHBIA PEKUM
3aHSTHU M OTIbIXa, peryisipHas (u3snyueckas aKTUBHOCTB);, CHOPMHPOBAHHOCTHIO
HaBbIKa pedJIeKCUU, MPU3HAHUEM CBOEro mpaBa Ha OIIMOKY M TaKOro >Ke MpaBa
APYTOro YeJIOBeKa.

JKoJI0THYECKOe BOCTIUTAHME:

OpHEHTauel Ha MPUMEHCHHWE MaTeMaTHYECKUX 3HAHUHW JJIs pEIlIeHUs 3a7ad B
00J1aCTU COXPaHHOCTHU OKpY>Karolled cpejipl, TNITaHUPOBAHUS MOCTYIIKOB M OLIEHKHU HX
BO3MOJXXHBIX TOCJEACTBHU MJII OKpYy>Karomel Ccpeabl; OCO3HAaHHUEM TJI00aIbHOTO
XapakTepa dKOJIOTUYECKUX NpoOJieM U MyTel UX pelIeHUs .

JIMYHOCTHBIE pe3yJbTaThl, oOfecmeYyHBAIOIIHE AJANTANMIO O00YYAIOIIErocsi K H3MEHSIIOIMMCSI
YCJOBHUSIM COUMAJILHOM U IPUPOAHOI Cpe/bl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJOBHUSIX HEOIPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MNPaKTUYECKYIO AESATEJIbHOCTh, B TOM 4YHCJIE yMEHHE
YUYUTHCS y APYTUX JIOJIEH, TIPUOOpEeTaTh B COBMECTHOM AESATEIILHOCTH HOBBIC 3HAHUS,
HaBBbIKM U KOMIETEHIIUU U3 ONbITa APYTUX;

HEOOXOIUMOCTBIO B (DOPMHUPOBAHMUHM HOBBIX 3HAHUM, B TOM 4YHCIE (POpMYyIUpOBaTH
UJeu, NOHSITHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCJIE€ paHEe HE HU3BECTHBIX,
OCO3HaBaTh JePUIUTHI COOCTBEHHBIX 3HAHHUU U KOMMETEHTHOCTEH, IMIIAaHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIHIO, BOCIIPUHHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI3OB, TPEOYyIOMMI KOHTPMEpP, KOPPEKTHUPOBATH IIPUHHUMAaEMBbIe
peuleHusT U JeUCTBUS, (GOpMyIHMpoBaTh U OICHUBATh PHUCKH W TOCIECACTBHSI,
¢opmMupoBaTH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmeTHble  pe3yiabTaThl  OCBOEHHMSI  MpoOrpaMmbl  y4eOHOro  mpeaMera
«MaremaTtuka» XapaKTepU3YyIOTCS  OBJIQJICHUEM  VHUBEPCAIbHbIMU  HO3HAGAMENbHBIMU
OeticmeusmMy,  YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU — OCUCMBUAMU U  YHUBEPCATbHbIMU
DPeYIAMUBCHBIMU OeliCMBUIMU.

1) Vnueepcanvnvie noznasamenwvnvie Oeticmeus obecneuugarom —Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YYAOUUXCAL (0C8OEHUE MEMOO08 NO3ZHAHUSL OKPYIHCAIOUe20
MUupa;, npuMeHeHue J02UYeCKUX, UCCIe008ameNbCKux onepayuii, ymeHut pabomams ¢
ungopmayuetl).

bazoBble oruyeckne aeicTBus:

BBISIBISATH W XapaKTEpU30BaTh CYIISCTBEHHBIE IIPU3HAKU MATEMaTUUYCCKHUX
OOBEKTOB, NOHSITUM, OTHOLIEHUH MEXAYy MOHSITHUSIMU; QOPMYIIUPOBATh ONpEIACICHUS
NOHSITUN;, yCTaHABIUBATh CYIIECTBCHHBIN NPHU3HAK KiIacCH(PUKAIIUU, OCHOBAHUS ISl
0000MIeHUsI U CpaBHEHUSI, KPUTECPUH ITPOBOJINMOTO aHAIIN3a;

BOCOPUHUMATH, (QOPMYIIMPOBATh U NIPEOOPaA30BHIBATH CYKACHUS: YTBEPAUTSIbHBIC



U OTpHULIATENbHbIC, €AUHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IIPOTHBOPEYUS B
(phakTax, HaHHBIX, HAOJIOAEHUSIX M YTBEPXKIACHUSIX; Hpealarartb KpPUTEpUH I
BBISIBJICHUSI 3aKOHOMEPHOCTEU U IPOTUBOPECYU;

JleJIaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, NJ€AYKTUBHBIXHW WHIYKTHUBHBIX
YMO3aKJIIOUYEHUM, YMO3AKJIIOYEHUN 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEpXKJACHUM (IIpsiMble MU OT
MIPOTHUBHOTO), MPOBOJAUTH CAMOCTOSITEJILHO HECIIOXKHBIE JJOKA3aTeIbCTBA MAaTEMaTHIECCKUX
(hakTOB, BBICTpauMBaTh apryMEHTALIMIO, IPUBOAUTH NPUMEPBI U KOHTPHPUMEDPHI;
00OCHOBBIBAaTh COOCTBEHHBIC PACCYKJICHUS;

BBIOMpATh CIOCOO penieHus y4deOHOU 3asaydm (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOUpaTh Hambosiee MOAXOMAIINNC y4ETOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHEB).

ba3soBble ncciaenoBaTebcKHe AeHCTBHA:

HUCIOJIb30BaTh  BOIPOCHI KAaK  MCCJEAOBATEIBCKUH HWHCTPYMEHT IIO3HAHWUS;
popmymupoBaTh BOOPOCH], (PUKCUPYIOIIHNE NPOTHBOPEUYHE, MPOOIJIEMY, CAMOCTOSITEIHLHO
yCTaHaBJIMBAaTh MCKOMOE€ WU JaHHOE, (GOpPMHUPOBATh T'MIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UILINIO, MHEHUE;

MIPOBOJAUTH MO CaMOCTOSITEIIBHO COCTABJICHHOMY IUUJIAHY HECJIOXKHBIH PKCIEPHUMEHT,
HeOOJIBIIIOE UCCIESAOBAHUE M0 YCTAHOBIICHUIO OCOOCHHOCTE MaTeMaTH4YeCKOro o0beKTa,
3aBUCUMOCTEH OOBEKTOB MEXKIIy COOOI;

CaMOCTOSITEIbHO  (OpPMYJIMpOBaTh OOOOIIEHUsT YW BBIBOABI MO pe3yJibTaTam
MNPOBEAEHHOIO HAOJIIOJEHUsI, MCCIIEIOBaHUs, OLIEHHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
pe3yIbTaToOB, BEIBOJOB U OO0OOIIICHUI;

IIPOTrHO3UPOBATh BO3MOX>KHOE€  pa3BUTHE IIpoliecca, a TakXXe  BBIJIBUIaTh
MPEAIIOI0KEHHUS O €ro Pa3BUTUU B HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOUMBIX
JUIsl pelIeHUs 3a/laui;

BBIOMpATh, aHAIITM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NH(POPMAITUIO
pa3INYHBIX BUJAOB U (OPM MPEACTABICHUSA;

BbIOMpaTh (popmMy mnpeacTaBiaeHUs HHOOPMALIMU U HWUIIOCTPUPOBATH pellacMble
3aJa4M CXEMaMHM, JuarpaMMaMH, THOU rpauKoi U UX KOMOWHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(POpMALIMM II0 KPUTEPHUSIM, IPEUIOKECHHBIM YUYUTEIEM
WA C(POPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

1) YHnusepcanvnvie Kommynukamugnule oeticmsusi 0oecneyusaom cphopmupoeanHocms
COYUANLHBIX HABLIKOG 0OYUAIOWUXCS.

OO0menne:

BOCIIpUHUMAaTh U (POPMYyJIHPOBATH CYXKIEHHUSI B COOTBETCTBUH C YCJIOBUSIMH H
LEeJISIMA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M
IMMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJAYy PELICHUs 3aJadyd, KOMMEHTHUPOBATh
MMOJTYYSCHHBIN pe3ynbTar;

B XOJ€ OOCYXXIE€HHs 3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJI1aeMOH TEMBbI,
npoOJIeMBI, pelIacMoi 3aJa4uM, BBICKAa3bIBAaTh MU, HAIIEJICHHBIC HA TIOUCK PEIICHUS;
COMOCTABJISAATH CBOM CYXICHHUSI C CYXICHUSIMH JPYyIrMX YYacTHHUKOB Juajiora,
oOHapy>XKHUBaTh Pa3IUdHUEe U CXOJACTBO MO3UIINI; B KOPPEKTHOU popme hopMyIupoBaTh
pa3HorIacusi, CBOM BO3PaKCHMUS;

OPEACTABISITh PE3yJbTaThl pELICHUs 3aJadyd, OJIKCIIEPUMEHTa, WCCIIEeI0BaHus,
IIPOEKTA; CAaMOCTOATEIBHO BIOMpPaTh (hOpMaT BBICTYIUJIEHHUS C YYETOM 3aj1ay MPEe3eHTAluu
1 0cOOCHHOCTEH ay IUTOPHUH.

CoTpyaHn4ecTBoO:

NOHMMAaTh M HCIOJB30BaTh MNPEUMYIIECTBAa KOMAaHIHOW W HWHIWUBUIYAJTIbHOU



paboThl IPHU pelIeHUH yUYeOHBIX MaTeMaTUYEeCKHUX 3a/lad; HPUHUMATh 11eJIb COBMECTHOM
JISSITETbHOCTH, TUIAHUPOBATh OPraHU3AIHI0 COBMECTHOW paboThI, pacrpencisiTh BUIBI
padoT, moroBapuBaThCs, OOCYKIaTh MPOIECC U PEe3yjabTaT padOThl; 0000IaTh MHEHUS
HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX ¢opmax paboTbl (0OCyXaeHusi, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U [Ap.); BBIIIOJIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU
JICUCTBUS C APYTUMHU HJI€HAMU KOMaHbl; OLIECHUBAaTh Kaue€CTBO CBOErO BKJIaJia B OOLIW
MPOAYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHUSI.

1) Vuueepcanvnvie  pecynamuenwvie  Oeiicmseus  obecneuusarom  opmuposanue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, aJTOPUTM pEUIeHUs 3aauu (MM €ro 4acTh),
BBIOMpPATh CIOCOO pemnieHuss ¢ YYETOM HMEIOMIUXCSI PECYpCOB HW  COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb:

BJIAJAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yJibTara
peuleHns MaTeMaTU4YeCKOM 3a71auu;

NPEABUIECTh TPYJAHOCTH, KOTOPBIE MOI'YT BOZHUKHYTB IIPU PELICHUH 3a1a4H, BHOCUTh
KOPPEKTUBBI B JESTEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLIEHMBAaTh COOTBETCTBUE pe3yjbTaTa AESTEJbHOCTHM MOCTAaBJICHHOW LEIW U
YCJIOBHAM, OOBSICHATH IPUUYHUHBI JOCTUXKEHUS WM HEJOCTHIXKEHHUsI LIeJIM, HaXOIUTh
omIMOKy, JaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

ITPEJMETHBIE PE3YJIbTATDHI

IIpenmeTHble pe3ynabTaThl OCBOCHUs lIpumepHoil pabGoueil mporpamMmbl 1O
MaTeMaTHUKE MPEACTABICHBI MO rogaM oOydYeHMs B CIEAYIOLIUX pa3jenax NporpamMmbl B
paMKax OTAENbHBIX KYpCcOB: B 5—6 kiaccax — kypca «MaremaTtuka», B /—9 kiaccax
— KypcoB «Anredpa», «I'eomeTpus», « BEpoSITHOCTh U CTATUCTUKA.

Pa3zBuTne JjOruyeckux IMpPEACTABICHUW MW HAaBBIKOB JIOTHYECKOT'O MBIIICHUS
OCYIIECTBJIISIETCA Ha MPOTSI)KEHUH BCEX JIET OOy4YEeHHsI B OCHOBHOM IIKOJIE B paMKaX BCEX
Ha3BaHHbBIX KypcoB. lIpenmnonaraercs, 4To BBINYCKHHMK OCHOBHOM IIKOJBI CMOYXET
CTPOUTHh BBICKA3bIBAHUSI W OTPHUIIAHHSA BBICKAa3bIBAHWUM, pacCIlO3HaBaTbh HWCTHUHHBIC H
JIOKHBIE BBICKAa3bIBaHUs, HPHUBOAUTH IMPUMEPBI U KOHTPIIPUMEPHI, OBJIAAEET
HOHATHUSAMM: OIPEIEICHUEe, aKCHoMa, Teopema, Ad0Ka3aTeJIbCTBO — W HAYYMUTCS
HUCIIOJIb30BAaTh UX MPHU BHINOJHEHUH YYEOHBIX U BHEYUYEOHBIX 3aj1ad4.

[IPUMEPHASl PABOYASA TIPOTPAMMA VYYEBHOI'O KYPCA

«MATEMATHKA». 5-6 KJIACCBI

IEJU U3YYEHUA YYEBHOI'O KYPCA

[TpuoputeTHBIMU 1IEISIMU OOYUYCHUSI MaTEMaTHKE B 5—6 Kitaccax sIBISIFOTCSI:

NpOJOJDKEHUE (OPMHUPOBAHUSI OCHOBHBIX MAaTE€MaTHUYECKUX MNOHATUH (uHcIIO,
BEJIMYMHA, TeoMeTpuyeckass ¢urypa), oOOECIeyuBaIOIIUX IIPEEeMCTBEHHOCTh H
MEPCHEKTUBHOCTh MAaTEMAaTHYECKOIr0 0Opa30BaHUs OOYyYaroIMXCsI;

pa3BUTHE UHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOOydarommxcs,
IIO3HABATEJIbHOU AaKTHUBHOCTH, MCCJIENOBATEIBCKUX YMEHHH, HHTEpeca K H3YyUYCHHUIO
MaTEMaTHUKU;

noABe/IeHHE OOy4YaromMXcs Ha JOCTYINHOM JUIsi HHUX YPOBHE K OCO3HaHMIO
B3aMMOCBSI3U MAaTEMATUKH U OKPY KAIOIIIEro MUpPA;

dopmupoBaHne (QYHKIHOHAJIBHOM MAaTEMaTHU4YE€CKOM TI'pPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHUYECKHE OOBEKThI B peEaJIbHBIX J>KU3HEHHBIX CHUTYalUsXx,
OPHUMEHSITh OCBOCHHBIE YMEHHUS [UId PEUICHHSA NPAaKTHKO-OPUEHTHUPOBAHHBIX 3a1ad,
WUHTEPOPETUPOBATh IIOJYUYEHHBbIE pE3yJbTaTbl U OLEHHUBAaTh HMX Ha COOTBETCTBUE



NPaKTUYECKONU CUTyalluH.

OCHOBHBIE JIMHUMU COAEp KaHUS Kypca MareMaTuku B S5—6 Kkjaccax —
apuMeTHUecKasi U TreoMeTpuUYecKasi, KOTOpbIE pa3BUBAIOTCS MapaUIeJIbHO, KaXKaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OJITHAKO, HE HE3aBHCHUMO OJIHAa OT APYroM, a B
TECHOM KOHTAaKTE€ W B3auMOAEWCTBUU. Takke B Kypce€ INPOHUCXOAUT 3HAKOMCTBO C
3J€MEHTaMM ajreOpbl U ONMUCATEIbHOW CTATUCTHUKH.

N3yuenune apudmMeTHyecKoro wmarepuajia HaYMHAETCSI CO CHCTeMaTHU3alluu |
Pa3BUTHS 3HAHUI O HAaTypaJbHBIX YHCJAX, ITOJYYECHHBIX B HayaJbHOU HIKose. [Ipu s3Tom
COBEPIICHCTBOBAHNE BBIUMCIUTEIBHON TEXHUKU U (POPMHUPOBAHUE HOBBIX TEOPETHUECKUX
3HAHUM coyeTaeTcs C pa3BUTHEM BBIYHUCIHUTEIBHON KYJIBTYPhl, B YACTHOCTH C OOyUYeHHEM
OPOCTEUINUM HOpuEMaM MOPUKUIAKHA U OLEHKH pPE3yJabTaTOB BbIYUCICHUU. HM3yueHue
HaTypaJIbHBIX UHCEN MPOJIOJDKAETCs B 6 Kjlacce 3HAKOMCTBOM C HadaJIbHBIMU HNOHSITHSMU
TEOPUU AEJIUMOCTH.

Jlpyroii kpynHbIH OJIOK B cOAEp)XKaHUU apU(PMETHUECCKOU JIMHHH — DTO APOOH.
Hauano n3yuyeHHuss OOBIKHOBEHHBIX U JIECATUYHBIX JPOOEH OTHECeHO K 5 Kiaccy. DTo
MEPBBIi ATAIl B OCBOEHUHU APOOei, KOrga NporuCXOUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMHU,
NOHSITUSIMUA

TeMbl. [Ipm 3TOM paccMoTpeHHE OOBIKHOBEHHBIX JIpo0Oei B IIOJTHOM OOBEME
MPEAIIECTBYET H3YUYCHHUIO AECATHYHBIX IPOOEH, 4TO LIEeJIecOOOpa3HO C TOYKH 3PECHUS
JIOTUKH U3JI0KEHUS YUCIOBOM JIMHUU, KOTJ1a MpaBujia AEUCTBUN C NIECITUYHBIMU IAPOOSIMU
MO>XXHO OOOCHOBaTh YK€ M3BECTHBIMHM aJITOPUTMaMH BBIMIOJIHEHUS JCHCTBHU C
OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JECATUYHBIMH JpPOOSMHU  pPaCHIUPUT
BO3MO>KHOCTH JJIsI TOHUMAaHUS O0Yy4YaIOIIMMUCS TIPUKJIATHOTO IIPUMEHEHHUSI HOBOM 3aluCcH
Opu U3YYEHUU APYIruX IPEeIMETOB M NPU NPAaKTHYECKOM Hcrnosib3oBaHuHu. K 6 kiaccy
OTHECEH BTOPOM 3Tal B U3YyUCHHUHU JIPOOEH, IIe MMPOUCXOIUT COBEPIIIEHCTBOBAHUE HABBIKOB
CpaBHEHHS U MpeoOpazoBaHUsl ApOOeH, OCBOEHHE HOBBIX BBIYUCIUTEIILHBIX aJIrOPUTMOB,
OTTAUMBAHHE TEXHUKU BBIUMCIIEHUI, B TOM YHCJIE 3HAUCHUN BBIPAYKEHUM, COAEPKALINX U
OOBIKHOBEHHBIE, MW JECATUYHbIC JpOOH, YCTAHOBJIICHHE CBS3€H MEXIy HUMHU,
paccMoTpeHue NpuéMoOB pemieHus 3a7ady Ha apoou. B Hawane 6 kiacca IpPOUCXOOUT
3HAKOMCTBO C ITOHSITUEM HOPOLIEHTA.

OCOOEHHOCTBIO M3YUYCHUSI MOJIOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEI SBISIETCS TO,
4TO OHM TaK>X€ MOTYT paccMaTpUBAaThCA B HECKOJbKO ATanoB. B 6 kiacce B Hauaie
n3ydyeHuss TeMbl «lloJIo)KHUTEIbHBIE U OTPHULATEIBHBIE YWCIJIA» BBIAEHSIETCA IIOATEMA
«lenple yucna», B paMKax KOTOPOHM 3HAKOMCTBO C OTPHLATEIBHBIMHA YHUCIAMH U
JEUCTBUSIMHU C MOJIOKUTEJIBHBIMU U OTPULIATEIIBHBIMU YHCJIIAMH HNPOUCXOJAUT HA OCHOBE
COJZIEPIKATEJIPHOIO IMOJAXOAA. IDTO MO3BOJISIET Ha JOCTYIIHOM YPOBHE MO3HAKOMMTH
y4Jalmxcsli MPakKTUYECKU CO BCEMH OCHOBHBIMU MOHSTUAMH TEMBI, B TOM YHMCJIE U C
OpaBWJiaMd 3HAKOB TPU  BBIMIOJIHEHUHW apuPMETHUYECKUX JeucTBuil. HM3yueHwume
paloHaJIbHBIX YMCEJI Ha 3TOM HE 3aKOHYHUTCS, a OyJIeT NpOAOJHKEHO B Kypce anreopsl 7
KJIacCa, YTO CTAHET CJICAYIOIIUM NPOXOJI0M BCEX MPUHIMIHAIBHBIX BOIIPOCOB, TEM CAMBIM
pa3zeseHue TPYAHOCTEH oOJierdaeT BOCIPHUSITHE MarTepualia, a paclpeieyieHHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH NPHUOOPETAEMBIX HABBIKOB.

I[Ipu oOyuyeHMM pEIIeHUI0 TEeKCTOBBIX 3ajad B 5—6 Kjaccax HCIIOIb3YyIOTCS
apudmMmeTnueckue INpPUEMBI pelleHus. TeKCTOBbIe 3a/lauid, pellaeMble IIPU OTpPaOOTKe
BBIUMCIIUTEIBHBIX HaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCS 3aJauMl CIEAYIOIINX
BUJIOB: 3aJlauM Ha JIBH)KEHHE, HA YAaCTU, HAa MOKYINKU, HA padOTy U NPOU3BOIUTEIBHOCTD,
Ha IMPOLIEHTHI, HA OTHOIIEHUs M mporopunu. Kpome Toro, obyuarommuecss 3HaKOMSITCSI C
npuéMaMu peLIeHUs 3ajlad nepedopoM BO3MOKHBIX BapHAHTOB, ydarcs paboraTh C
nHpopManmei, npeacTaBIeHHON B ¢popMe TabIUIl WIINM JUarpaMM.

B ITpumepHoit paGoueit nporpamMmme NpeayCMOTPEHO ¢dopmupoBanue
MPONEACBTUYECCKUX aJireOpanvecKux IpeacTaBiieHui. BykBa Kak CHMBOJI HEKOTOPOTO



4uciia B 3aBUCUMOCTH OT MaTeMaTU4YeCKOr0O KOHTEKCTa BBOJUTCS TIOCTENIEHHO. bykBeHHas
CHUMBOJIMKA IIHUPOKO HCHOJIB3YETCs IPEXKJIe BCEro JUIS 3alUCH OOLIMX YTBEPXKICHUH M
NpeUIo)KeHUu, GOopMyJl, B YaCTHOCTHU IJIsI BBIYMCIJIEHUS T€OMETPUYECKUX BEJIMYHUH, B
KauyeCTBE «3aMECTUTEISD> YHCIIa.

B kypce «Marematukn» S5—6 KJIacCOB MNOpEACTaBJICHA HarjasigHasi T'€OMETpUs,
HamnpaBJICHHAs Ha Pa3BUTHE OOPa3HOTO MBINIUJICHUS, IIPOCTPAHCTBEHHOT'O BOOOPaXKEHUS,
U300pa3uTEIIbHBIX YMEHUH. DTO BaKHBIA JdTall B HM3YYECHHU TC€OMETPUH, KOTOPBIHA
OCYMISCTBIISIETCS] HA HArJISIAHO-TIPAKTUYECKOM YPOBHE, OIMHUPAETCsS Ha HArJISIAHO-00-
pa3Hoe MblIUIEHHWE oOyvarommuxcs. bonpmiasgs poiab  OTBOAUTCS  OPAKTHYECKOM
JIESITEIbHOCTH, ONBITY, 3KCIIEPUMEHTY, MOAEIHMpoBaHUI0. OO0ydarommecs 3HaKOMSTCS C
reoMeTpudyecKuMu (purypamMud Ha IJIOCKOCTH M B IIPOCTPAHCTBE, C UX MNPOCTEHIINMU
KOH(pUTypalumsiMu, ydaTcsi U300pakaTh UX Ha HEIUHOBAHHOM M KieT4yaToil Oymare,
paccMaTpuBarOT HX MIPOCTEMINME CBOMcTBa. B mpoliecce w3ydeHHUs HarJasiAHOU
TeOMETpPUU  3HAHUSA, TMOJIydeHHbIe  OOyJarolMMHCSI B  HadaJlbHOW  IIKOJIE,
CHCTEMATH3UPYIOTCSI U PACHIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CoriacHo yueOHOMY TUIaHy B 5—O6 KJlaccax U3y4YaeTcss MHTErPUPOBAHHBIN MPEeIMET
«MaremaTtukay», KOTOPBIM BKIIOYACT apu(PMETHUYECKUN MaTepuall Y HaTrJISIHYIO
T€OMETPHIO, a TAKXKE IMPOMNEIACBTUUCCKUE CBEACHUS U3 aJIreOphI, DJIEMEHTHI JJOTUKH U
Hadajia OIUucaTeIbHON CTAaTHUCTHUKH.

VY4eOHblil TUIaH Ha W3yYEeHHE MaTeMaTHKH B 5—6 KJjlaccax OTBOJAUT HE MeHee 5
y4eOHBIX YaCOB B HEJECIIO B TEUCHHE KaXKJIOro roga oOydeHusi, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEP/)KAHUE YYEBHOT O KYPCA (IIO TOAAM OBYYEHMUS)

5 KJace

HartypajbHble 4ucjia U HYJIb

HarypanpHoe wumcno. Psag Harypanbabix uywmcen. Yucno 0. HW3o0pakenue
HaTypaJIbHBIX YUCEJI TOYUKAaMHU HA KOOPJAMHATHOMN (UMCIJIOBOM) HNPSIMOM.

Ilo3snnuoHnHast cucremMa cyuciaeHus. PuMckas HyMepauuds Kak [IpUMeEp
HEMO3ULIMOHHON CUCTEMBI CUHCIECHUS. JlecaTuuHas cucteMa CUMCIIEHUSI.

CpaBHeHUE HaTypaJIbHBIX YUCEJI, CDABHEHHUE HATYpaIbHBIX urces ¢ HyJIEM. CriocoObI
cpaBHeHUsA. OKpyTJI€EHUE HaTypaJlbHBIX YHCEI.

CrnoxxeHue HaTypaJdbHBIX YHCEJ; CBOMCTBO HYJs IIPHU CIOXEHUU. BrlunTtanme kak
NeHCcTBHE, OOpaTHOE CIOKCHHUIO. YMHOXCHHE HATypPaJIbHBIX YHUCEJ; CBOMCTBA HYJS H
€IWHUIIBI TIPU YMHOXKEHUU. Jlesienre Kak neficTBrue, oOpaTHOE YMHOKEHUI0. KOMITOHEHTHI
NEeHUCTBHUM, CBsI3b MEXay HUMHU. [IpoBepka pesyibrata apudMETHIECKOTO JICHCTBHS.
IlepemecTuTEeIbHOE W COYETATEIILHOE CBOMCTBA (3aKOHBI) CIOXEHHSI U YMHOXEHUS,
pacripenemTeIbHOEe CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcmnione3oBanue OyKB MJii 00O3HAUCHHUS HEU3BECTHOTO KOMIIOHEHTA W 3alHuCH
CBOMCTB apu(PMETUIECKUX NCHCTBHUM.

Jlenurenu U KpaTHBIC YHCia, Pa3JI0KEHHUE HAa MHOXKUTENU. [IpocThie 1 cocTaBHBIC
qucaa. [Ipuznaku neaumoctH Ha 2, 5, 10, 3, 9. JleieHue ¢ OCTaTKOM.

CrteneHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM. 3alUCh YUCIIA B BUJAE CYMMBI pa3psIHbIX
cJlaraéMabIX.

HucnoBoe BeIpakeHUE. BbIYUCIIEHHE 3HAUEHUMN YN CIIOBbIX BBIPAYXKECHUU; MTOPSAO0K
BBINIOJIHEHUsI AeucTBUM. Mcnosb30BaHWE MPU BBIYUCICHHUAX HNEPEMECTUTEIIBHOIO U
COYETaTEIbHOIO CBOMCTB (3aKOHOB) CJIOXKEHUS U YMHOXXEHHUSI, PaACIPEAESIMTEILHOIO
CBOMCTBA YMHO>KCHHUS.



Apodu
IIpencraBnenme o ApoOM KakK CIIOCOOE 3aMUCH YacTU BeIUYUHBI. OOBIKHOBEHHBIC

napoou. IlpaBuinbHBIE W HEMpaBWIBHBIC IpoOu. CwMmernanHas apoOb; TPEJICTaBIICHUE
CMEIIaHHOW ApoOH B BHUJE HEMPABUIHLHOW ApOOU M BBIACIICHUE IEJIOM YaCTH 4YHCIa U3
HETIpaBUWILHOU JipoOu. M300pakeHne npodei ToYKaMu Ha YHCIIOBOU TIpsiMoii. OCHOBHOE
cBoiicTBO npoOu. Cokpamienue npooeii. [IlpuBenenue napoOu K HOBOMY 3HAMEHATEJO.
CpaBHeHue apooOeii.

CrnoxxeHue ¢ BbIYUTaHME JApoOeil. YMHOXEHHE U JeJieHHne ApoOeil; B3auMHO-
oOpatHbIie ApodOu. Haxok/1eHue yacTu 1ejaoro U 1eJI0ro MOero 4YacTu.

Hecatnunast 3anuchk JapoOeii. IlpencraBieHue AecATUYHOM Jpodu B BHUIC
OObIKHOBEeHHON. M300pakeHue IECATUYHBIX APOOCH TOYKAMH Ha YHCIIOBOW TIPSMOMH.
CpaBHEHHE JIECATUYHBIX APOOECii.

Apudmernueckue AEUCTBUS C JECATUUYHBIMHU ApoOsiMU. OKpyTJIEeHHE IECATUYHBIX
IpoOeii.

Pemenne TeKCTOBLIX 3a1a4

Pemenune TekcTOBBIX 3a7a4 apu(PMETHUYECKUM CIIOCOOOM. Perienue jJorudaeckux
3aa4. Penrenue 3az1ay nepedbopoM BceX BO3ZMOXKHBIX BapHaHTOB. Mcnosb3oBaHue npu
pelIeHNH 3a/1a4 TAOJIUI U CXEM.

Penienne 3amau, coaeprkalmiux 3aBHUCHMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOPOCTB, BpEMsI, paCCTOSIHHE; [I€HA, KOJIMYECTBO, CTOUMOCTb. EMMHUIIBI U3MEPEHUSI:
Macchbl, 00ObEMa, II€HBI; PACCTOSIHUS, BpEMEHH, CKOPOCTHU. CBs3b MEXAY €IANMHUIIaMH
U3MEPEHUS KaXKI0U BEJINYUHBI.

Pemienne OocHOBHBIX 3a71a4 Ha APOOU.

[IpencraBnenue MaHHBIX B BHUJE TAaOIHI], CTOJIOYATHIX JTHATPAMM.

Harasinnasi reomerpusi

Harnsaeie npeacraBiieHust o ¢puUrypax Ha IIJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, yroJj, JJoMaHasi, MHOTOYIOJIbHHUK, OKPY>XHOCTb, Kpyr. YroJ. [IpssMoi, oCcTpbIi,
TYyHOU U pa3BEPHYTHIN YIJIbL.

JnmuHa oTpe3ka, METPUUYECKHME €AWHUIBI JUIMHBIL. J[JITMHA JTOMaHOW, IEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHne u nNoCTpOSHHUE YIIOBC ITOMOIIBIO TPAHCIIOPTHUPA.

Harnsinueie npeacraBieHuss o @Qurypax Ha IUIOCKOCTH: MHOIOYTOJIBHUK;
OPpSAMOYTOJIBHUK, KBAJAPaT; TPEYTOJIbHUK, O paBEHCTBE QUTYP.

N3ob6pakenue ¢uryp, B TOM uHciae Ha kiaetdarod Oymare. IlocTtpoenme
KOH(purypanuii u3 yacteil OpsIMOM, OKPY>KHOCTH Ha HEJIWHOBAHHOW M KJIETYATOU
Oymare. HMcrionb30BaHUE CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHUKA, KBaaparTa.

[Tmomane OpsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX u3
OpsIMOYTOJIBHUKOB, B TOM 4YHCJE (UTyp, H300pak€HHBIX Ha KieTdaTol Oymare.
Enuaunel uaMepeHus TUTOMIaan.

Harnsinaele npenactaBieHUsT O TIIPOCTPAHCTBEHHBIX (GUrypax: HOPsIMOYTOJIbHBIMN
napasuiesienunesn, KyO, MHOTOrpaHHUKH. M300pakeHne MpOCTEeHIINX MHOTOTPaHHUKOB.
Pa3zBépTku kyba n nmapayuienenuneaa. Co3manue Mojieieidi MHOTOTpaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUIACTUJIMHA U AP.).

O06BEM MPSIMOYTOJBHOTO TTapajieenuriena, kKyoa. Exuauiier usmepeHust ooreéma.

6 kiace

HarypanabHble 4uciaa

Apudmernueckue IeiCTBUSI C MHOTO3HAYHBIMHU HATYpPaJIbHBIMH YuciaaMU. UHUCIOBbIC
BBIDQXKCHUS, TIOPSAIOK ACHCTBHUN, HWCHOJIL30BaHME CKOOOK. Mcmonb3oBaHue mnpu
BBIUMCJICHUSIX TIEPEMECTUTEIBHOIO U COUYETATEIIbHOTO CBOMCTB CIOXXEHUSI U YMHOYKEHUS,
pacripeenTeIbHOrO CBOMCTBA YMHOXEHUs. OKpyTJI€eHUE HATypaJIbHbIX YHUCEII.

JlenuTtenu M KpaTHBIC 4YHCIa; HAUOOJBINHH OONIMNM AETUTENh U HaWMEHBIIICE
ob1ee kpaTHoe. JleTuMOCTh CyMMBI U TIpOU3BeIcHUs. JleieHrne ¢ octaTkoM.



Apodu
OObIKHOBEHHasi APOOb, OCHOBHOE CBOMCTBO Ap0oOH, cokpaleHue gpobeit. CpaBHeHHE

U ynopsiiouyuBaHue JpoOeii. PenreHue 3a1a4 Ha HaX0XKJAE€HHE YacTH OT LIEJIOTO U LEJIOTO
nmo ero yactu. JpoOHoe umcio Kak pesyibraT AencHus. IlpeacraBnenue AecITHUYHOMN
apoOu B BHUAE OOBIKHOBEHHOW JIPOOM M BO3MOXXHOCTh MPEACTABIICHUS OOBIKHOBEHHOU
IpoOu B BHUAE JecATUYHOU. JlecsTuuHble IpOoOM U METpUYECKass CHCTEMa Mep.
Apudmernueckue 1eMCTBUS U YUCIOBbIE BBIPAKEHUS C OOBIKHOBEHHBIMH U A€CSITUYHBIMU
IpoOsMU.

OtHomrenwue. Jlenenue B JaHHOM OTHOIIeHUH. Macmrtad, nmponopuusi. [Ipumenenune
IPONOPLUM IIPU PELICHUM 3a1ad4.

ITonsaTne mnpouieHTa. BBIUMCIIEHHME MNPOLEHTAa OT BEJIWYMHBI M BEJIWYHUHBI MO €€
OpoOIeHTY. BrIpakeHHe MNOPOIICHTOB JECATHYHBIMH npoOsimu. Perenne 3amad  Ha
OPOLCHTHI. BbIpakeHNe OTHOILICHUSI BEIUYHH B IPOLICHTAX.

IHono:xxuTeNbHBIE U OTPUIIATEIbHbIE YHCJIA

[TomoxxureneHple W oTpuULareabHble 4ucaa. lLlensle uywncna. Mopynes dwncria,
reoMeTpuydecKasi HHTepOpeTals Moayiass uucna. HM3oOpaxkeHue ducen Ha
KOOpAUHATHOU PSAMOU. YHucioBblie MPOMEXYTKHU. CpaBHeHHE qucell.
ApudmeTndecKkrue NEeUCTBUS C TOJOXKUTEIbHBIMH U OTPUNATSIIBHBIMHA YHCIIaMMU.

IIpsamoyronpHasi cucrtemMa KOOpJAWHAT Ha IUIOCKOCTH. KoopawmHarel TOYKM Ha
IUIOCKOCTH, abcumcca U opauHata. [locTpoeHue Touek W (QUTYyp HA KOOPAHMHATHOM
MJIOCKOCTH.

BykBeHHBbIEe BbIpaKeHUsI

IIpumenenne OyKB MJIsl 3aIllUCH MaTEMaTHYCCKHX BBIPAKCHUU | IMPEIITOKECHUMN.
CpoiictBa apudmeTHUecKux JAchUcTBUN. bByKBEeHHBbIE BBIPAXXEHUSI U  YHUCIIOBBIE
NOACTAaHOBKM. DByKBEHHBIE paBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
Dopmynel; GopMyIbl NEepUMETpa W IUIOIIAAN MNPSIMOYTOJIbHHKA, KBagpara, oO0béma
napajuiesenunena u Kyoa.

Pelenue TeKCTOBBLIX 3aJa4

Penienne TexkcToBBIX 3aza4 apudmMeTudeckum cnocobom. PerreHne normyeckux
3as1a4. Penrenue 3a71ay nepebOpoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3amad, coaeplkalqux 3aBUCHMOCTH, CBS3bIBAIOIIUX BEJIWYUHBIL:
CKOPOCTb, BpPEMsI, PAaCCTOSIHUE; II€HA, KOJINYECTBO, CTONMOCTD; IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabothl. EaumHHULIBI HU3MEpeHUs: MacChl, CTOUMOCTH; PaACCTOSIHHUS,
BpEeMEHHU, CKOpocTU. CBsA3b MEXKAY €IWHUIIAMH U3MEPEHUS KaXKJOU BEIIUYUHBI.

Pemenune 3anad, CBA3aHHBIX C OTHOILIECHUEM, MPOMOPLHHOHAIBHOCTHIO BEJIMYUH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 3aJlad Ha JAPOOUU MPOIICHTHI.

OneHka W MOpPUKHUAKA, OKpyrjeHue pesyiabrata. CocraBieHHe OyKBEHHBIX
BBIPAXXECHUM 1O YCIIOBUIO 3a1a4H.

IIpencraBnenune naHHBIX € TOMOIIBIO TaOIUI U Auarpamm. CtondyaTeie JUArpaMMBbI:
4TEHUE U NOCTpoeHUE. UTEeHUE KPYroBbIX AUarpaMm.

Harasinnas reomerpusi

Harnsinaeie ipeacraBieHust o ¢purypax Ha IUIOCKOCTH: TOYKa, IIpsiMasi, OTPE30K,
JIyd, yroJji, JOMaHasi, MHOTOYTOJIbBHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB,
KpyT.

B3aumMmHOe pacnosiokeHue NBYyX NPsIMbBIX Ha IUIOCKOCTH, NapaJuleJIbHbIE NPsSIMBbIE,
NEepHNeHAUKYJISIpHbIE MpsiMble. MI3MepeHne pacCTOsIHUN: MEXJIy ABYMsI TOUKaMH, OT
TOYKH JI0 MPSMOU; JJIMHA MapIlIpyTa Ha KBaAPAaTHON CETKE.

HN3mepeHne u noCTpoeHUE yIiloB C IIOMOIIBIO TPaHCIIOPTHPA. Buabl TpeyrojibHUKOB:
OCTPOYTOJIBHBIN, OpSAMOYTOJbHBIM, TYIOYTOJIbHBIH; paBHOOEIPECHHBIMN,
PaBHOCTOPOHHUU. YHeTbIpEXYTOJIBHUK, IIpUMEPHI 4eTbIPEXYTOJIBHUKOB.
IIpssMmOyroapHHUK, KBaApaT: HMCIOJIB30BAHHE CBOWCTB CTOPOH, YIJIOB, JWaroHalieu.
N300pakeHne reomeTpudeckux (Uryp Ha HEJIWHOBAHHONW OyMare € HCHOJIb30BaHHUEM



HUPKYJIS, IMHEHWKU, YTOJIbHUKA, Tpancnoptupa. [loctpoenus Ha kieTyaTor Oymare.

ITepumeTp mMHOroyroasHuKa. [ToHsATHE TUTOIAAM (PUTYPBI; €AUHULIBI U3MEPECHUS
mwinomaau. [pudmmkéHHoe u3MepeHne miIomaan puryp, B TOM 4UCJIe Ha KBaJApaTHOM
cetke. [Ipubnuxx€HHOE N3MEpEeHUEe MTUHBI OKPY>XHOCTH, TUIOIIAAN KPyTa.

CumMmMmeTpusi: HeHTpajlbHasl, OCeBasi U 3€pKajibHasi CUMMETPUH.

I[TocTpoenne cuMMeTpUUYHBIX QUTYD.

Harnsigaele peacTaBieHus O MPOCTPAHCTBEHHBIX (pUTypax: mapasjiesenuren, Kyo,
npu3Ma, MUpaMuia, KOHYC, HUIHHIAp, mapu chepa. M3o6pakeHrne mpoCcTpaHCTBEHHBIX
¢uryp. IIpumeps! pa3zBEPTOK MHOTOTPAHHUKOB, IIMJIMHJpPA U KoHyca. Co3gaHne Mojienei
MPOCTPAHCTBEHHBIX QUTryp (M3 OyMaru, NIpoBOJIOKH, IUIACTUINHA U JIP.).

I[TonsstTne o00BEMA; eaUHUIIBI HU3MEpeHHUus o00BbEMa. OOBEM MNPSIMOYTOJIBHOTO
napasuiesienunesia, Kyoa.

IIJIAHAPYEMBIE MPEAMETHBIE PE3YJBTATHI OCBOEHUS NPUMEPHON PABOUYEM
INPOT'PAMMBI KYPCA (IIO I'OAAM OBYYEHUSA)

OcBoeHue ydyeOHOro kypca «MaremaTuka» B 5—6 Kjlaccax OCHOBHOMW IIIKOJIBI
JOJDKHO oOecnedynBaTh JOCTUXKEHHE CIEAYIOMUX IMPEeAMETHBIX 00pa3zoBaTeIbHBIX
pe3yIbTaTOB:

5 KJace

Yucaa 1 BBIYMCICHUA

I[TonumaTte W NpaBUIBHO YHOTPEOISITH TEPMUHBI, CBS3aHHBIE C HaTypaJbHBIMU
4HUCIaMH, OOBIKHOBEHHBIMU U JE€CSITUUYHBIMHU APOOSIMHU.

CpaBHHUBaTh W YHNOPSIAOYMUBATH HATypaJbHbIC YHCJIA, CPABHUBATH B MPOCTEUIINX
Clly4asix OOBIKHOBEHHBIE IPOOH, IECITUIHBIC APOOH.

COOTHOCHUTH TOUKY Ha KOOPJIWUHATHOHN (UHMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YHUCIOM M H300pa)kaTh HATypaJibHbIE 4YHMCJa TOYKAMH Ha KOOPAWHATHON (UHCIOBOM)
OpsSIMOM.

BrimonaaTe apudMeTrnueckde JISUCTBUSL C  HATypaJbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMH B NPOCTEUNINX CIIydasiX.

BrIinmonHsATE NPOBEPKY, HPUKUAKY PE3YyJIbTAaTa BBIYUCICHUN.

OKpyTJIsiTh HATypaJIbHBIE YHCHA.

Pelenue TeKCTOBBLIX 3aJa4

Pemate TekcTOBBIE 3aaun  apUPMETHUECKUM CIIOCOOOM HM C HOOMOUIBIO
OpPraHU30BaHHOI'O KOHEUYHOTO Nepedopa BCeX BO3MOXHBIX BAPUAHTOB.

Pemate 3apmaum, coaepskalqpe 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOPOCTB, BpEMSI, pACCTOSIHUE; [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3aIllMCH, CXEMbI, TaOJIHUIbI, OO0O3HAYEHHUS IIPU PELUICHUU
3a7ad4.

[Tonp30BaTbECsT OCHOBHBIMM €JWHHUIIAMHA HW3MEPEHUsI: LIEHBbI, MAacCChl, pacCCTOSHU,
BPEMEHU, CKOPOCTH; BbIpAXKaTh OJIHU €IMHULIBI BEJIMUNHBI UEpPE3 ApYyTHeE.

H3BnekaTp, aHaJIM3upOBaTh, OLIEHUBATh UH(POPMAIIHIO, IPEJICTABICHHYIO B TaOJIUIIE,
Ha CTOJIOYATON AuarpamMme, HHTEPIPETUPOBATH IMPEJICTaBJICHHbIC JaHHBIC, NCIIOJIb30BaTh
JJaHHBIE IPY PEIICHUH 3aJa4.

Harasianas reomerpusi

[Tonp30BaTBCSI TEOMETPUUECKUMU TTOHITHSAMHU: TOUKA, IIpsiMasi, OTPE30K, JIyd, YToOJ,
MHOTI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH MpHUMEPHI OOBEKTOB OKPYKAIOIIETO MUPaA, UMEIOLIUX (POpMY U3YUECHHBIX
reOMETPUUYECKUX (PUryp.

Hcnonp30oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YyIJIJaMU: BEpIIMHA CTOPOHA; C
MHOTI'OYyIrOJIbHUKaMH: YTIoOJl, BEPLIMHA, CTOPOHA, AMArOHajb, C OKPY>XHOCTBIO: PAAUYC,
JauaMeTp, LEHTP.

N3o0paxaTh U3ydeHHbIE TeOMeTpHUIecKUe (PUTYphl HA HEJIMHOBAHHOW M KJIeT4YaTOM



Oymare ¢ NOMOUIbIO LUPKYJIS U JIMHEHKU.

HaxoauTths njiMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C MTOMOIIBIO JTUHEUKH,
CTPOUTH OTPE3KH 3aJaHHOU NJIMHBI, CTPOUTH OKPY>KHOCTh 3aJIaHHOI'O pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaapaTa IJisl UX
NOCTPOCHUSI, BBIYUCIIEHUS TJIOIAIU U HEPUMETPA.

Beruaucnsite mepuMerp U IUIOMIQNb KBajapara, IpsSIMOYToJbHHKA, GUTYD,
COCTaBJIE€HHBIX H3 IPSIMOYTOJBHUKOB, B TOM YHcJie (UIYyp, H300pakEHHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaTbCsT OCHOBHBIMH METPUYECKHUMH €OWUHULIAMUA HW3MEPEHUs] JUIUHBI,
MJIOIIAAM; BhIpakaTh OJTHU €IMHULbI BEJIMUYHNHBI UE€pPE3 JIPyTHUE.

Pacnio3naBaThe mnapaiesnenuriesl, KyO, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo rpaHb, U3BMEPEHUS; HAXOJANUTh U3MEPEHUsIMapaslielieruIiesia, Kyoa.

Boeruucnste 00bEM  KyOa, mapajuienenune/ia 0o 3aJaHHBIM H3MEPEHUSIM,
NOJIL30BAaTHCS €IMHUIIAMU U3MEPEHUs 0OBbEMA.

Pemate HecnoHblEe 3aadyd  Ha HW3MEPEHUE TE€OMETPUYECKHUX BEJIIMYUH B
OPAKTUUYECKUX CUTYyAILUSX.

6 kiace

Yucsia 1 BLIYUCIEHAS

3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAaMHU YHCEI U CTIOCO0aMu
WX 3aIUCH, TIEPEXOIUTH (€CIIH 3TO BO3MOKHO)OT OJHOM (pOPMBI 3aITMCH YUCciia K JPYyTOH.

CpaBHUBATh U yHOPSAOYUBATH 1I€JIbI€ YHCIIA, OOBIKHOBEHHBIE U JE€CATUYHBIC IpoOH,
CpPaBHUBATh YHCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BeimonHsTh, coueTast yCTHBIE U TUCbMEHHBIE MPUEMBI, apU(PMEeTHUECKUE ICHCTBUS
C HATypaJlbHBIMHU H IE€JIBIMU YHCIIAaMHU, OOBIKHOBEHHBIMU U AECSITUYHBIMH APOOSIMU,
HOJIOKUTEJIBHBIMU U OTPULIATECIIBHBIMH YN CJIAMH.

Bpraucnste 3HaY€HHSI YHUCIOBBIX BBIPAXXCHUM, BBITOJIHATH MMPUKUJIKY U OLIEHKY
pe3yibTaTta BBIUHUCICHHUM; BBIMOJIHATH IIPEoOpa30BaHUs YUCIIOBBIX BBIpaKEHUM Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JICHCTBHIA.

COOTHOCHUTHh TOYKY Ha KOOPJIMHATHOUW MPSIMON C COOTBETCTBYIOIIMM €M UHUCJIOM U
n300pakaTh YHCiIa TOYKaMH Ha KOOPAUHATHOW NPSIMOM, HAXOIUTh MOJIYJIb YHCIIA.

COOTHOCHUTHh TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPJWHAT C KOOpJWMHATAMHU STOU
TOYKH.

OKpyrJsTh LEeable YUCa U JeCATUYHBIE APOOU, HAXOAUTh MPUOITMKEHUST YHUCEIT.

YucoBble 1 OYyKBEHHbIE BbIPAKEHUS

I[Tonumate U ynoTpeOGssiTh TEPMUHBI, CBS3aHHBIE C 3allMChIO CTEMNEHM YHCIA,
HaxXxoJUTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYEHUS YHCIJIOBBIX BBIPAXKCHUM,
coJieprKalux CTENEHHU.

I[Tonb30BaTbCcsi TpU3HAKaAMHM JICJIMMOCTH, pacKiaJblBaTh HaTypajbHBIE YHCIA Ha
OPOCTHIE MHOXKHUTEJIIH.

[Tonb3oBaThCsa MacIITA0OM, COCTABIISATh MIPONOPIIMHU U OTHOIICHUs. 6 Vcnoib30oBaTh
OyKBBI 1151 0003HAUEHHUSI YHUCEJI MPHU 3alMUCH MAaTEeMaTHYECKHUX BBIPAKEHUU, COCTABIIATH
OYKBEHHBIC BBIpAXKCHUSI U (POPMYJbI, HAXOJAUTh 3HAYEHUS OYKBEHHBIX BBIPAKCHHUM,
OCYIIECTBJIsIsI HEOOXOJMMBbIE TIOJICTAHOBKH M MpeoOpa3zoBaHUS.

HaxonuTe HEUM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBLIX 3a1a4

PemaTe MHOTOIIArOBbIE TEKCTOBBIE 33/1aUM apU(PMETUIECKUM CIIOCOOOM.

Pemare 3amaum, CBsSI3aHHBIE C OTHOLIEHHWEM, IIPOIOPLMOHAIBHOCTBIO BEJIMYUH,
MPOIIEHTaMHU; pelllaTh TPU OCHOBHBIC 3a/1a4/ Ha JIPOOU U ITPOIIEHTHI.

Pemare 3amauun, coaeprkamiue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIWYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTh; IMIPOU3BOAUTEIILHOCTD, BpeMs, 00bEMa
paboThl, HUCTIONB3Ys apUPMeTHUYEeCKHe MEHCTBUS, OIEHKY, MNPUKHJIKY; MOJIb30BaThCS
€IUHUIIAMU U3MEPEHUSI COOTBETCTBYIONIMX BEIIUYMH.



CocrtaBnaTh OyKBEHHBIE BBIPAKEHUS MO YCJIOBUIO 3aJa4YH.

H3Bnekats nHGOPMAIHIO, TIPEACTABICHHYIO B TaOMHUIaX, HA JUHEWHOM, cTOJIOYaTOM
WU KPyTrOBOM MarpaMmax, MHTE€pOpeTHPOBATh MPEACTaBJI€HHBIE JaHHBIE; HCIIOJIb30BaTh
JIaHHbIE [IPU PELLIEHUHN 3aj]ad4.

IIpencraBasite WHGOPMAIIMIO C TOMOIIBIO TaOIWUI, JUHEWHOM ¢ CTOJOYATOM
JadarpamMm.

Harasinnas reomerpusi

[TpuBoUTH NpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPa, UMEIOIINX (POPMY U3YUSHHBIX
T€OMETPUUYECKUX IUIOCKUX W MOPOCTPAHCTBEHHBIX (PUTYp, MpHUMEphl paBHBIX U
CUMMETPUYHBIX QUTYP.

HN300pakaTh C MOMOIIBIO ITUPKYJIISI, JIMHEHKH, TPAHCIIOPTHPA HAa HEJIWHOBAHHOU H
KJIeT4aTol OyMare M3y4dYeHHBIE IUIOCKHE T'€OMETpUYeCKHe (GUTryphl M KOH(UTypaluu,
CUMMETpPUYHBbIE (DUTYPHI.

[Tonp30BaThCsl TEOMETPUUYESCKUMHU TOHSITHUSIMU: PaBEHCTBO (QUTYp, CUMMETpPHUS;
HUCIOJb30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C CHMMETpHUEH: OChb CHUMMETPHUH, LEHTP
CHUMMETPUH.

HaxoauTs BETUYUHBI YIIJIOB U3MEPEHUEM C MMOMOIIBIO TPAHCHOPTHUPA, CTPOUTH YTJIIbI
3aJIaHHOM BEJIMYUHBI, I[IOJb30BAaTbCS IIPU PELICHUM 3a1ad IpaJdyCHOW MEpPOU YIJIOB;
pacno3HaBaTh HA YEPTEXKaAX OCTPBIM, NPAMOM, PA3BEPHYTHIN U TYIMOU YIJIbI.

BpluuciasaTe AJIMHY  JIOMAaHOMW, IIEPUMETP MHOTOYTOJIbHHUKA, I10Jb30BaThCs
eIMHHULIAMH U3MEPEHUs JJIMHBI, BhIpakaTh OJHHU €IWHUILBI U3MEPEHHUS JJIMHBI Yyepe3
ApyTHe.

HaxonuTtpe, ucrnosb3ysi 4epTEXHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXIY IABYMS
TOYKaMM, OT TOYKH J10 IPSIMOM, JUIMHY IIyTHU Ha KBaJApPaTHON CETKE.

Beruucnste  miomans  QUryp, COCTaBJIEHHBIX W3  IPSIMOYTOJIbHUKOB,
HUCIIOJIb30BaTh pa3OHMeHNE Ha MIPSIMOYTOJIBHUKH, HA paBHbIC (PUTYPHI, TOCTPpaAaUBaHUE J10
OpSIMOYTOJIbHHUKA; ITOJB30BaThCsI OCHOBHBIMH €IUHHUIIAMU W3MEPEHUs] IUJIOIAIH;
BbIpakaTh OJHU €JUHUIIBI U3MEPEHUS TUIOIIaAN Yepe3 ApyTrue.

Pacnio3HaBaTh Ha MoOAEHAX ¢ M300paKEHUSIX MNHUPAMHUIY, KOHYC, LIUJIUHID,
HMCMOJIL30BaTh TSPMHUHOJIOTHUIO: BEpIINHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

M300pakaTh Ha KJIeTUYaTOM OyMare nmpsiMOyTrOJbHBIN MapaiIeJICTUIIC]T.

Beauciasate 00bEM NPSIMOYTOJNBHOTO MNapajuieyienuiiena, KyoOa, IOJIb30BaThCs
OCHOBHBIMHU €JIMHUIIAMH HU3MEpEeHUsi 00bEMaA; BhIpa)kaThb OJHU €IMHUIBI U3MEpPECHUS
00BEMa uepes JIpyrue.

Pemate HecioKHBIE 3aZlauM  Ha HAXOXJICHHME T€OMETPUUYECKUX BEJIMYUH B
MPAaKTUYECKUX CUTYyalIUsIX.

TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (mo rogam ody4enus)

S kiacc (He menee 170 yacoB)

Ha3zBanue OcHoBHOe conep:kaHue | OCHOBHbIe BHAbI J1€ATEJIbHOCTH
pasaena o0yyaromuxcst
(TeMbl)
Kypca
(uncj10 4acoB)
HatypaiabHbie JecstnuHas Yurarth, 3aNIUCHIBATH, CPABHUBATH
ymcJa. cucremMa HaTypaJbHbIC YUCIIa; IpeaJararb u
JeucTBus C cuucieHus. Psan 00cyKaaTh CNOCOOBI YIIOPSA10YNBAHUS
HATYpPaJIbHbIMH HATypaJIbHbBIX YHCel.
4YUCIAMH qyrcen. HN3006paxkarTh KOOpAUHATHYIO IPSMYIO,
(43 v) HarypanbHusbiii psin. oTMeYaTh 4Yuciia TOUKaMH Ha
Yuco O. KOOPAMHATHOU NPsAMOI, HAXOAUTh
HarypanbHsble KOOpAWHATHI TOYKH.
4UCcJa Ha HccienoBarh CBOMCTBA HATYPAJIBHOI'O




KOOpPAWHATHOU
OPSIMOM.
CpaBHeHue,
OKpYyTJIEHUE
HaTypaJIbHBIX YHCEII.
ApudmMeTHdecKkue
JCUCTBUS C
HATypaJIbHBIMHU
guciaamMu. CBoMcTBa
HYJIsI TPU CIIOKEHUU
U YMHO>XXEHUH,
CBOICTBA €IUHUIILI
OpU YMHOXXEHHUHU.
IlepemecTurenbrHOE
M COYETATCIILHOC
CBOICTBA CIIOKCHUSA
U YMHOXEHUSI,
pacrpeneauTeIbHOe
CBOMCTBO
YMHO>XXEHUS.
Jenurenu u
KpaTHBbIC YHUCIIA,
pazioKeHue yucia
HA MHO>XHUTCIIH.
Jenenue ¢
ocrarkoMm. IIpocteie
M COCTaBHEBIC YHCJIA.
IIpusnaku
neauMocTH Ha 2, 5,
10, 3, 9.

CrerneHb ¢
HaTypaJIbHbIM
ITOKa3aTeJIEM.
YucmaoBrie
BBIPDAYKECHUS;
NOPAAOK NEUCTBUM.
PenreHne TeKCTOBBIX
3a7a4 Ha BCE
apudMeTHIECKHEC
JICHUCTBHS, HA
IOBIDKCHHE U
NOKYIIKH

psna, uncen O u 1 mpu CII0KEHUU U
YMHOKEHHUH.

Hcnoab3oBaTh NPpaBUjI0 OKPYTIJICHUS
HaTypaJbHbIX YUCEIL.

BbINOJHATHL apu(pMeTHYECKUE AeiCTBUA
C HaTypaJIbHbIMH YHCJIaMH, BHIYUCIATH
3HAUYEHMUS YMCIIOBBIX BBIPAXKECHUMN CO
ckoOKkamMu U 0e3 CKOOOK.

3anuchIBaTh MPOU3BEJICHUE B BUJE
CTEIEHU, YUTATh CTEIICHHU,
HCNO0JIb30BATh TEPMUHOJIOTHIO
(ocHOBaHUeE, TOKA3aTEb), BBIYMCIATH
3HAYECHUS CTEICHEU.

BbINOJHATH NPUKUIKY U OLIEHKY
3HAYCHUM YHUCIIOBBIX BbIPAXKCHUM,
npeaJaraTh U NPpUMeHATh NPUEMBI
NPOBEPKHU BBIYUCIICHUM.

Hcnoab30BaTh NPH BIYUCICHUSX
MIepEMECTUTEIBLHOE U COUETaTEIIbHOE
CBOMCTBA CJIOKEHUSI U YMHOXKEHUS,
pacnpeneanuTeIbHOe CBOMCTBO YMHOXKEHUS;
¢opmyinpoBaTh 1 NPUMEHATH NPAaBUJIA
npeoOpa30BaHUs YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMEeTHUECKUX
NEWCTBUH.

HccaenoBaTh 4uCIOBBIE
3aKOHOMEPHOCTH, BBIAIBUTaTh M
000CHOBBIBATH I'MINIOTE3bI, (POPMYIMPOBATH
00001IeHNSI 1 BBIBOJBI T10 pe3yJibTaTaM
IIPOBEAEHHOIO UCCIICIOBAHUSL.
®opMyIHpPOBATH ONpeaeeHHs
JICJIUTENS U KPaTHOTO, HA3bIBATH
JIEITUTENIN U KpaTHbIE YUCIa;
pacno3HaBaTh NPOCTHIC U COCTABHBIEC
4yucia; popMyJaIMpPoOBaTh U IPUMeE HATh
NMPU3HAKHU JESIIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM Pa3JI0KECHUS
4Hclia Ha TIPOCThIE MHOXKUTEIH;
HAXOAUTH OCTAaTKU OT ACJICHUS U
HENOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUSI O HATYPAJIbHBIX YHCIIAX,
NPUBOJAUTHL IPUMeEPHI U KOHTP-
MpUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHULIAHUS BBICKA3bIBAHUN O CBOMCTBAaX
HATypaJIbHbIX YHCEJI.

KoncTpyupoBats MaTemMaTH4YecKHe
MPeII0KeHHs C IIOMOIIBIO CBSI30K «I1»,
CUJIN, «ECIH..., TO...».

PelmiaTh TEeKCTOBBIE 3a0a49U
apu(pMETHIECKUM CIIOCOOOM,
HCMO0JIb30BATh 3aBUCHMOCTH MEXY




BEJIMYMHAMHU (CKOPOCTH, BpeMmsl,
paccTosiHuE; lIeHa, KOJIMYECTBO,
CTOMMOCTB U JIp.): aHAJU3UPOBATH U
OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyIHpoBaTh yCIOBUE,
U3BJIEKATh HEOOXO0IUMbIE JaHHbIE,
YCTaHABJIUBATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH, CTPOUTH JIOTUUECKYIO
LENOYKY PaCCyKACHUM.
MoaeaupoBaTh X0 pEIlIeHUs 3aJlauu C
HOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIBI.
IIpuBoauTH, pa3déuparTb, OLIECHUBATH
pa3IM4yHbIC PELICHUS, 3alIUCU PELICHUN
TEKCTOBBIX 3aj1a4.

Kputnuecku oneHMBATH MMOJTYUYEHHBIN
pe3ynbTaT, OCylIeCTBJIATH
CaMOKOHTPOJIb, IPOBEPSIsL OTBET HA
COOTBETCTBHE YCJIOBUIO, HAXOAMUThH
OLLIMOKH.

PemaTh 3a7a9u ¢ mOMOIIBIO Iepebopa
BCEX BO3MOXHBIX BADUAHTOB.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHUS
apu(METUKHU

Harasnuas
reomerpus. Jiuaun
Ha miockocTH (12

)

Touka, npsimasi,
OTpPE3O0K, JIyH.
Jlomanas.
N3mepenune 1jImHbI
oTpe3Ka,
METPUUYECKHUE

€ IUHUILIBI
U3MEPEHUS NIJINHBIL.
OKpy>KHOCThH
KpyT.
IlpakTuueckas
pa6ota
«llocTpoenue y3opa
U3 OKPY>KHOCTEI.
Yron. IIpsmon,
OCTpBIi, TYIION U
Pa3BEPHYTHINA YIJIbL.
HN3mepenue yrios.
IIpakTuueckas
pa6ota «ITocTpoenue
YTJIOBY»

Pacno3HaBaTh Ha uepTekax, pUCyHKax,
ONMCHIBATb, UCIIOJIb3Ysl TEPMUHOJIOTHIO,
U U300pakaTh C IOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB: TOUKY, MPSIMYIO,
OTpPE30K,JIy4d, YyTroJ, JIOMaHYylo,
OKPY?KHOCTb.

Pacno3naBath, NpUBOAUTH NPUMeEPbI
00BEKTOB PeaTbHOTO MUPA, UMEIOIIINX
(bopmy n3ydeHHBIX GUTYD, OLIEHUBATH
WX JUHEWHBIC pa3MeEpBhl.

Hcnouib30BaTh JIMHEWKY U TPAHCOOPTHUP
KAaK MHCTPYMEHTBI JJIs1 IIOCTPOCHUS U
U3MEPECHUS: U3MEPATH JUTUHY OTpE3Ka,
BEJIMUMHY yTIJIa; CTPOUTH OTPE30K
3aJIaHHOM JIJIMHBI, YTOJI, 3aJaHHOU
BEJIMYUHBI; OTKJIAAbIBATHh [IUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTh
3aJaHHOTO paguyca. U3o00paxath
KOH(UTYpallul TeOMETPUYECKUX PUryp
U30TPE3KOB, OKPYKHOCTEH, UX YACTEH
Ha HEJIMHOBAHHOW U KJeT4aToi Oymare;
npeaiarathb, ONMCbIBATH U 00CYKAATH
CNoco0bl, AJITOPUTMBI TIOCTPOCHHUSI.
Pacno3HaBath u n300pakarhb Ha
HEJIMHOBAHHOU U KJIeTYaTOU Oymare
OpsAMOM, OCTPBIN, TYITOMH, pa3BEPHYTHIM
YTJIbl, CPABHUBATH YIJIbI.

BpI4uCcIasaATh JUTHHBI OTPE3KOB, JIOMAHBIX.
IToHMMAaTh M HCNOJIB30BATH P pPelIeHUH




3aJa4 3aBUCHUMOCTH MEXy €IUHULIAMHA
METPHUYECKOU CUCTEMBI MEP; 3HAKOMHUTHCS
C HEMETPUYECKUMHU CUCTEMaMH MEp;
BBIPAKATH JUTMHY B Pa3JIUYHBIX SIMHHIIAX
n3Mmepenus. UceiienoBars GUrypsl u
KOH(pUTYypamu, UCHoJIb3ys U(PPOBHIC

pecypcehl

OO0bLIKHOBEHHEIE
apoou
(48 a)

JpoOn.

IIpaBunbHbBIE U
HETIPaBUJILHBIC
npobu. OcHoBHOE
CBOMCTBO JIPOOH.
CpaBHeHHe OpoOeii.
Cnoxenune u
BBEIYHUTAHUE
OOBIKHOBEHHBIX
IpoOeii.
CwmernranHast poOb.
VYMHOXKEHHE U
neJicHue
OOBIKHOBEHHBIX
ApoOeit; B3auMHO-
obpaTHbIe ApooOH.
Penrenne TeKCTOBBIX
3aj1a4, COJIEP KAIIIX
apoou. OCHOBHBIE
3ajJ1auu Ha ApoOH.
IIpumenenne OykB
IJIST 3aITUCU
MaTeMaTHYECKHUX
BBIPAXKECHUU U
NPEITOXKEHUU

MoaeaupoBaTth B rpad)MIE€CKOM,
npeaMeTHON popme, CITOMOIIBIO
KOMITbIOTEpA MOHSTUS U CBOUCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOW APOOKIO.
YuTaTh U 3aIUCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE IpOOH, MpeAIaraTh,
000CHOBBIBATH M 00CYKIATh CIOCOOBI
YIOPSIIOUUBAHUS JPOOEH.

N300paxkaTh OOBIKHOBEHHBIC IPOOH
TOYKAaMM Ha KOOPAWUHATHOM IPSAMOIA;
MCNO0Jb30BATh KOOPJANHATHYIO MIPSIMYIO
JUIsI CpaBHEHUST IPOOESH.
DopMyJIMPOBaATH, 3ANIUCHIBATH €
NOMOIIbI0 0yKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOH ApOOH; HCIOJIb30BaATh
OCHOBHOE CBOWMCTBO ApOOH ISt
COKpallleHUsI 1po0eii U MpUBEICHUS
IpoOUu K HOBOMY 3HAaMEHATEIo.
IIpeacraBasiTh CMEMIAHHYIO APOOH B
BUJIC HETIPABWJIBHOU U BBIJACIISITH LIEITYIO
4acTh YMCJIa U3 HENPAaBUIBLHOU ApoOH.
BbINOJHATHL apu(pMeTHYECKUE AeiCTBUA
C OOBIKHOBEHHBIMH JIPOOSIMU; NIPUMEHATH
cBoilicTBa apupMeTHIECKUX IeiCTBUI
JUTSl palliOHAJIM3alliU BBIYMCICHUMN.
BbINOJHATH, NPUKUIKY U OLIEHKY
pe3yabTaTa BRIYHUCIICHUHN; NpeaAIaratb u
NPUMEHATH NPUEMBI POBEPKU
BBIYHCIICHUM.

IIpoBoauTh HcC/IeIOBAHUA CBOICTB
npobeii, onupasich Ha YMUCIIOBBIC
SKCIIEPUMEHTHI (B TOM YHCIIE C
NOMOIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUSI O APOOSX, MNPUBOAUTH
NMpUMepbI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSA U OTPUIIAHUS
BbICKA3bIBaHUM.

PeniaTtb TEKCTOBBIC 3a1a4H,
cojieprkalirie JpoOHbIEe JaHHbIE, U
3a7laui Ha HaXOXXJICHUE YaCTH [eJI0T0 U
LIEJIOTO IO €T0 YaCcTH; BHIAABJIATH MX
cX0/cTBA U pa3auuusa. MoaeaupoBaTh
XOJl pelIeHUs 3aJa4yl C HOMOIIBIO
PHCYHKA, CXEMBbI, TAOJIUIIBL.




IIpuBoauTH, pa30MpaTh, OLIECHUBATH
pa3iuyHbIe pEelIeHUs, 3alIUCH pEeIIeHUH
TEKCTOBBIX 3aJad4.

Kpurndecku oueHMBATH MTOJTYUYCHHBIN
pe3yJbTaT, OCYILIECTBIISATh
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH
OITHNOKH.

3HAKOMHUTBCH C UCTOPHUeEN Pa3BUTHUSI
apu(METUKHU

Harnsanas
reoMeTpus.
MHOroyroJibHuUKH
(10 u)

MHOroyrojabHUKHU
YeThIpEXYTOIBbHUK,
OpsIMOYTOJIbHUK,
KBaJipar.
IIpakTuueckas
pa6ota
«IlocTpoeHnue
OpsIMOYTOJIBHUKA C
3aJlaHHBIMU
CTOpPOHaMH Ha
HEJIMHOBAHHOMN
oymare».
TpeyroabHUK.
ITnomane 1
nepuMeTp
OpsIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
OpsIMOYTOJIbHUKOB,
€IMHUILIBI U3MEPEHUS
mromaau. Ilepumerp
MHOTOYTOJIbHHUKA

OnuchiBaTh, HCNOJIb3ysl TEPMHUHOJIOTHIO,
U300pakaTh CIIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB U OT PYKH,
MOJICTUPOBATh U3 OymMaru
MHOT'OYT'OJIBHUKMH.

IIpuBoauTH NpUMeEPBI OOBHEKTOB
pearbHOTr0 MUpPa, UMEIOIINX (HOpMYy
MHOT'OYTOJIbHUKA, IPSIMOYTOJIbHUKA,
KBajpaTa, TPEYTroJIbHUKA, OEHUBATH UX
JIMHEHWHBbIE pa3Mepbl. BbIUMCIATH:
IIEPUMETP TPEYTrOJIbHUKA,
OpsIMOYTOJIbHUKA, MHOTOYTOJIBHUKA;
IIomaab nmpsaMoOyrojJbHHUKa, KBaJpaTa.
N300pakaTb OCTPOYTOJIbHBIE,
IIPAMOYT'OJILHBIE U TYIIOYTIOJILHBIE
TPEyTrOJIbHUKU.

CTpouTsh Ha HEJIMHOBAHHOM U KJIeT4aTOMU
Oymare KBagpaT U NPSIMOYTOJIbHUK C
3aJaHHbBIMU JJIMHaMH1 CTOPOH.
HccaenoBath CBOMCTBA MPSIMOYTOJbHUKA,
KBajJpaTa myTEM dKCIIEpUMEHTA,
HaOIOACHUWS, U3MEPCHUSI,
MOACITIUPOBAHUS; CPABHUBATDH CBOICTBAa
KBaJipaTa U NpsIMOYTOJIbHHKA.
KoncTpyupoBats MaTeMaTH4YecKHe
NpeI10KeHHs C IIOMOIIBIO CBSI30K
«HEKOTOPBII», «JII0001». PacmozHaBarhb
HNCTHUHHBIC U JIOKHBIC BbICKA3bIBAHUA O
MHOTOYTOJILHUKAX, NPUBOAUTH
npuMepbl U KOHTPIPUMEPHI.
HccaenoBarb 3aBUCMMOCTD TUIOMIAIN
KBaJpaTa OT AJIUHBI €r0 CTOPOHBI.
Hcnoab3oBaTh cBOMCTBA KBaApPaTHOMU
CETKH ISl TIOCTPOCHUsT PUryp;
pa3duBaTh NPSIMOYIOJbHUK Ha
KBaJIpaThl, TPEYTOJIbHUKU; COCTABJISAThH
¢urypsl U3 KBagpaToB U
IpAMOYTOJIBHUKOB U HAXOJUTHb UX
Ioaab, pa3ouBare GUTypHI HA
IIPAMOYT'OJIBHUKHU U KBaApaThbl U
HaXOAUTh UX IUIOIAb.

Bbipaxkarh BEJIMUYMHY TUIOIIAAHA B




paSJII/I‘-IHBIX CAHUIIaAxX I/ISMCpCHI/IH
METPUYECKON CUCTEMBI MEp, MOHUMATH U
HCMO0JIb30BATh 3aBUCHMOCTH MEXY
METPUYECKUMH €IMHUIIAMH U3MEPECHUSI
IJIonraamn.

3HAKOMHUTHCS ¢ MPUMeEPaMM TPUMeEHEeHHUst
IUIOILIAIHU U IIEPUMETPA B IIPAKTUIECKUX
cutyauusx. Pemmars 3agauu u3 peajibHOU
’)KHU3HU, peAJaratb u 00Cy:KaaTh pas-
JIMYHBbIE CMOCO0bI PEIICHUS 3a1a4

JlecaTHUYHBIE
apoou
(38 u)

JlecsTUuHas 3alIHCh
npooeii. CpaBHEeHHE
JECSITHIHBIX
poOeii.

JlenicTBUs C
ACCATUIHBIMU
JpOOsIMU.
Oxpyrienue
JECSITHIHBIX
ApoOeii.

PelteHne TeKCTOBBIX
3a1a4, COAECPIKAIIUX
npobu. OCHOBHEBIE
3aJ1auy Ha apoou

IIpeacraBiasiTh IECITUIHYIO APOOH B
BUJI€ OOBIKHOBEHHOM, YMTATh U
3alUCBhIBATh, CPABHUBATH JICCITUYHbBIC
JIpoOu, mpeasiaratb, 000CHOBBIBATH U
00CyK1aTh CIOCO0BI YIIOPSAAOYNBAHUSA
JICCSITUYHBIX JIPOOCH.

HN300paxkaTsh necsiTUYHBIC JpodU
TOYKAMH Ha KOOPAWUHATHOMW TIPSIMOM.
BbISIBJASAATH CXOACTBA M Pa3JIUYHUs TIPABUIT
apu(pMETHICCKUX TCUCTBUH C
HATypaJIbHBIMH YHCJIaMHU U JICCITUYHBIMU
POOsIMH, OOBSICHIITh UX.

BbInoaHATH apudMeTHISCKUE ISHUCTBUS
C AECATUIHBIMU APOOSMH; BHINOJIHATH
NPUKHUIKY M OLIEHKY pe3yJibTaTa
BBIYUCIICHUM.

IIpuMeHATH cBOMcTBA apU(PMETUISCKUX
JICUCTBUU JUTSL pallMOHAJIU3Aal[UHA
BBIYHCJICHHU.

IIpuMeHSTH NPABHJIO OKPYIJIEHHUSA
TECSITUYHBIX ApOoOeii.

IIpoBoauTh HcC/IEIOBAHUA CBOICTB
NIECSITUYIHBIX APOOEH, onupasich Ha
YHUCJIOBBIE AKCIIEPUMEHTHI (B TOM YHCJIE C
MMOMOIILIO KOMITHIOTEPA), BLLIBUTATh
TUNnoTe3bl U MPUBOAUTH UX
000CHOBaHMUS.

Pacno3HaBaTh UCTUHHBIC U JIOJKHBIC
BBICKa3bIBaHUS O APOOSIX, NPUBOAUTH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH
BbICKA3bIBAHUSI U OTPHUIIAHUS
BbICKa3bIBAHMI.

PemraTnh TEKCTOBBIC 3aa4U,

coJiep Kale ApoOHbIC JaHHBIC, U HA
HaXO0>KJAEHHE YaCTH IIEJIOr0 U IIEJIOr0 I10
€ro YacTH; BBISABJIATH HX CXOJACTBA U
pa3junuusi.

MoaeaupoBarh X0/ PELICHUS 3a/la4U C
MOMOIIBIO PUCYHKA, CXEMBI, TAOTHIIHI.
IIpuBoauTH, pa3déuparTb, OIEHUBATH
pa3IuYHbIC PEIICHUS, 3aTUCH PEIICHUN
TEKCTOBBIX 3a/a4.




OnepupoBaTth JPOOHBIMU YHCIIAMU B
peaJIbHBIX KU3HEHHBIX CUTYaIHsIX.
KpurHuecku oieHUBATH MOJTYYCHHBIN
pe3yabTaT, OCyIIECTBIISITh
CaMOKOHTPOJTb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE yCJIOBHUIO, HAXOUTh
OIITUOKMU.

3HAKOMHUTBLCS ¢ UCTOPUEN pa3BUTHUA
apuMETHKHU

Harasignas MHOrorpaHHHUKH. Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B
reomerpus. Tena u | I3o0paxenue OKpY:KalLIeM MHUPe IIPSIMOYTOJIbHBIN
¢urypoi B MHOTOTPAaHHHUKOB. napajuiesienuries;, Kyo, MHOTOIpaHHUKH,
npoctpanctBe (9 4) | Monenu ONMCHIBATH, HCIIOJb3YH
MMPOCTPAHCTBEHHBIX TEePMHUHOJIOTHIO, OLIEHUBATh JINHEHHbIE
TEI. pa3Mepsl.
ITpsiMmOyTONBHBIN IIpuBoauTHL NpUMeEpPbI OOHEKTOB
ImapajielIenuIlen, peanbHOTr0 MHUpa, UMEIOIIHNX (POpMYy
KyO0. Pa3zBEpTKH MHOTOTrpaHHUKA, MIPSIMOYTOJIbHOI'O
Ky0Oa u napaiieenuriena, Kyoa.
napajuiesenunena N3o0paxkaTh KyO Ha KJIeT4yaTOM Oymare.
IIpakTHueckas HccaenoBarh cBolicTBa Ky0a,
padota «Pa3BépTka MPsSIMOYTOJILHOTO Tapajuieienunena,
KyOa». MHOTOIPaHHUKOB, UCIIOJIb3YysI MOOEIIH.
O06BEM KyOa, Pacno3naBaTh U M300pakaTh pa3BEPTKHU
IpAMOYT'OJIBHOI'O Ky0a 1 nmapajuiejenunesa.
napaJijiesenurie/ia MoaeaupoBaTthb Ky0 U napajieyenuresn
n3 Oymaru ¥ pouYnx MaTepHasioB,
O0BSICHATH CMOCO0 MOJICJIMPOBAHMUSI.
HaxoauTtsh u3mMepeHusi, BBIYUCIATH
IUIOIIAIb TOBEPXHOCTH; 00BEM KyOa,
OpsAMOYTOJIBHOI'O HapajlIeIeIuIIeNa;
HCCJIeI0BATH 3aBUCUMOCTBL 00bEMa Ky0a
OT JUTUHBI eT0 peldpa, BHIABUTATh U
000CHOBBIBATH THIIOTE3Y.
Ha0uro1aTh ¥ NIPOBOAUTH AHAJIOTUH
MCKIY NOHATUAMU TJIOITAAN U O6’béMa,
nepuMeTpa U IUIOMAaU MTOBEPXHOCTH.
PacnozHaBaTh UCTUHHBIE U JIOKHbBIE
BBICKa3bIBaHUsI O MHOTOTpaHHUKAX,
NPUBOJANTH NPUMeEPHbI U KOHTPIIPUMEPHI,
CTPOMTDH BBICKA3BIBAHUS U OTPULIAHUS
BbICKA3bIBaHU M.
Pemars 3anpa4m U3 peajbHOW >KU3HU
IToBTOpEHUE M IToBTOpEeHUE BbIuMcasiTh 3HAUCHUS BBIPAXKECHUM,

o0oomenue (10 u)

OCHOBHBIX IMOHSITUI U
METOJIOB Kypca 5
Kj1acca, 0000IeHue
3HAHUM

CoACpKaUX HATypaJIbHBIC 4YHCJIA,
OOBIKHOBEHHBIEC B AECSTHYHBIC ApOOH,
BBIIOJIHITH MPEOOpa3oBaHUsT YUCEIL.
BbiOupaTh crmocod cpaBHEHUS YUCE,
BbIYMCJICHUH, IPUMEHATH CBOHCTBA
apu(pMETUIECCKUX JTCUCTBUM TS
pannuoHalIn3aluuun BBIUIHCIJICHUH.
OcymecTBIATh CAMOKOHTPOJIb




BBIINIOJIHAEMBIX IEHCTBUM U CAMOIIPOBEPKY
pe3ynabTaTa BBIYMCIICHUH.

Pemats 3a1a4u U3 peaJlbHOU )KU3HU,
NPUMEHATH MAaTEeMATHYECKHE 3HAHUA
JUJTSL peLIeHUs 3a71ad U3 APYTUX y4eOHBIX
NPEIMETOB.

Pemiath 3a5a4u pa3HbIMH c110c00aMH,
CPaBHHUBATH CIIOCOOBI PEIICHUS 3a1a4H,
BbIOMPATh PallMOHAJIbHBIN CIIOCO0

6 kaacc (e menee 170 4)

HazBanue OcHoBHOe conepkanue | OCHOBHbIE BU/bI JAeSITEJIbHOCTH
paszaeia o0yuarwmuxcst
(TeMbl)
Kypca
(uncj10 4acoB)
HarypaibHble Apudmernueckue BbInoJHATHL apupMeTHYECKHE NeiiCTBUA C
qyucJaa JICHCTBUSA C MHOT'O3HaYHBIMH HATYpPaJIbHBIMH YHUCJIAMHU,
(30 ) MHOTO3HAa4YHBIMH HAXOAUTH 3HAYEHMS YHUCIIOBBIX
HaTypaJIbHBIMHU BBIpAKCHUH CO CKOOKaMH U 0€3 CKOOOK;
quciaamMu. UnucioBele BbIYHCJIATH 3HAYCHUS BBIPAKECHUM,
BbIPpAXXEHUSI, coAep KalluX CTENCHU. BBINOJIHATH
HOPsAIOK IEUCTBUH, NPUKHUIAKY M OLEHKY 3HAYCHUM YUCIIOBBIX
HUCIIOJIb30BaHUE BBIPAXCHU, IPUMEHATHh NPUEMBI IPOBEPKHU
CKOOOK. pe3ynbrata. Ucmosb30BaTh NpHu
Okpyrienue BbIYMCJICHUAX IEPEMECTUTEIIBHOE U
HATypaJIbHbIX COYETaTEIbHOE CBOMCTBA CJIOKEHUS U
qucerl. YMHOKEHUS, paclpeeIMTEIbHOE CBOMCTBO

Jemurenu u
KpaTHBIC YHCJIA;
HanOOJIBIINN OOMIUHA
OEITUTCIb U
HanMEHBbIIIEee O0IIIee
KpaTHOE.
Pazno:xenmue uuciaa
Ha MpPOCThIE
MHO>KHTCIIH.
JlemuMoCcTh CyMMBI
U IIPOU3BEACHUS.
Henenue ¢
OCTaTKOM.

Pemrenme
TCKCTOBBIX 3ajJad

YMHO)KGHI/IH OTHOCHUTCJIBHO CJIIOXKCHUA,
CBOMCTBa apu(PMEeTHUISCKUX JCHCTBHUU.
HccaemoBaThb YUCIOBbIC
3aKOHOMEPHOCTH, MMPOBOJAUTH YHUCIJIOBHIE
AKCIEPUMEHTHI, BBIABUTATH U
000CHOBBIBATHL THIOTE3bI.
®opMyIUPOBATH ONpe/ieeHUs
JICTIUTENS ¥ KPaTHOTO, HANOOJIBIIIETO
O6HICFO ACIINTCIIAA U HAMMCHBIIICT O
00IIIeTO KPaTHOTO, IIPOCTOTO U
COCTaBHOI'O HHCCJI, UCITOJIB30BaTh OTHU
NOHSTHUS NPU PEUICHUU 3aj1ay.
IIpuMeHATH AJATrOPUTMBI BHIYHUCIICHUS
HanOOJIBIIETO OOIEro JEJIUTEIS U
HaMMEHBIIIEro OOIIeTO KPAaTHOT'O ABYX
4HCell, aJITOPUTM PA3JI0KEHHUS YHCiia Ha
HpOCTBIC MHOXUTCIIN.

HccaenoBaTh ycliOBUs IEIUMOCTH Ha 4 U
6.

HUccaenoBarb, 00Cy:K1aTh,
¢dopmyanpoBatb 1 000CHOBBIBATH
BbIBOJI O YETHOCTU CYMMBI,
OPOU3BEJICHUS: IBYX YETHBIX YHUCEJ, JIBYX
HEUYETHBIX YHCIIe, YETHOTO M HEUYETHOI'O




YHCel.

HccaenoBarh cBOMCTBA JICINMOCTH
CYMMBbI U TIPOU3BEJICHUSI YHUCEII.
IIpuBoAMTH IpUMeEPHI YUCEI C
3aJJaHHBIMU CBOKMCTBaMM, pacliO3HABATH
BEPHbIC U HEBEPHbIE YTBEPKIACHUS O
CBOMCTBAxX 4YHUCEI, ONPOBEPrarTh
HEBEPHBIC YTBEPKACHHUS C TIOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YeCKHE
NpeIyI0KeHHs C TTIOMOIIBIO CBSI30K «H,
«HAIA», KECIH..., TO...».

PeniaTtb TEKCTOBBIC 3a1a4H,
BKJIFOYAIOIIME MTOHSITHSA JICIIUMOCTH,
apu(PMETHIECKHUM CIOCOOOM,
HUCIIOJIb30BaTh nmepedop Bcex
BO3MOYKHBIX BApPUAHTOB.
MoaeaupoBarhb X0/ PELICHHUS 3a/la4U C
HOMOIILBIO PUCYHKA, CXEMbI, TaOJIUIIbI.
IIpuBoauTH, pa30upaTh, OLIECHUBATH
pa3IuYHbIEC PEIICHUs, 3alIMCU PELICHUN
TEKCTOBBIX 3aJad4.

Kpurnyecku oueHMBATH MTOJTYYCHHBIN
pe3ynbTaT, HAXOAUTH OIITUOKH,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIIOBUIO

Harnsanas
reoMeTpus.
IIpsimble Ha
miockoctH (7 4)

IlepnieHAUKYJIIAPHBI
€ IpsIMBbIE.
ITapamnenbHbie
psiIMBIE.
Paccrosinue mexny
JABYMsI TOYKaMH, OT
TOYKH J10 IIPSIMOM,
JUIAHA ITyTH Ha
KBaJpaTHOU CETKE.
IIpumepsl IpsAMBIX B
MPOCTPAHCTBE

Pacnio3HaBaTh Ha yepTekax, pUCYHKax
clIydau B3aUMHOT'O PacHOJIOXEHUS
ABYX IIPAMBIX.

HN300pakaTh ¢ MIOMOUIbIO YePTEKHBIX
HHCTPYMEHTOB HAHCJIMHOBAaHHOU U
KJIeTYaTOl OyMare JBe NepeceKaroniuecs
IIpsAMBIC, IBC MMapaJlJICIIbHBIC ITPSAMBIC,
CTPOUTH NPSIMYIO, IEPIEHAUKYISIPHYIO
TAHHOM.

IIpuBoaAMTH IpUMePHI NAPAJUICITILHOCTH U
MEePHEHAUKYISIPHOCTH MPSIMBIX B
OPOCTPAHCTBE.

Pacno3naBaTh B MHOTOyTOJIbHUKAX
NEPIEHANKYJIAPHBIC U ITapaljIeIbHbIE
ctopoHsl. U300paxkarhb
MHOT'OYT'OJIBHHUKHA C IMAapaAJIJICIIbHBIMU,
NEepHEeHANKYJISIPHBIMU CTOPOHAMMU.
HaxoauTh paccTOsiHUE MEXY ABYyMsI
TOYKaMH, OT TOUKHU 10 MPSIMOM, JJIUHY
IIyTH Ha KBAaJPAaTHON CETKE, B TOM YHCJIE
HUCTIONB3Ysl HU(PPOBBIE PECYPCHI

Jpoou (32 4)

OOBIKHOBEHHAs
poOb, OCHOBHOE
CBOMCTBO nIpo6H,
COKpaIleHue
npobeii. CpaBHEeHUE

CpaBHUBaATh M YNOPSAAOUYNBATH JIpoOH,
BBIOMPATH CMIOCO0 CpaBHEHUS NPOOEH.
IIpeacraBasaATh AeCITUYHBIE IPOOU B
BHUJI€ OOBIKHOBEHHBIX JIpOOeii u
OOBIKHOBEHHBIC B BUJE JICCATUUHBIX,




U YTIIOPSIIOUYNBAHUE
poOeii.
Jecstuunbie n1podu
U METpHUYECKasl
cucrema Mep.
ApudmeTHueckue
JOCUCTBHS C
OOBLIKHOBEHHBIMHU U
OEeCATUIHBIMHA
JIPOOSIMHU.
OTHoOI1ICHUE.
JleneHue B 1aHHOM
OTHOIIICHHUH.
Macurra0o,
OpoOHoOpILHUS.
Ilonsitue mponeHra.
Brrauciaenue
OpoLeHTa OT
BEJIUYHHEI U
BEJIMYUHBI 110 €&
OPOIICHTY.

Pemienue
TEKCTOBBIX 3aJ1a4,
coJIepKaInux
ApOOU U TPOIICHTHI.
IIpakTnueckas
pab6oTta «OTHOIIIEHHUE
JUUTUHBI OKPY>KHOCTHU
K €€ mnaMeTpy»

HMCINOJIb30BATh JKBHBAJIEHTHbIE
NnpeacTaBJeHUs APOOHBIX YMCE IPU UX
CpPaBHEHHUH, IPU BBIUYUCIICHUSIX.
Hcnoan3oBaTh gecaTudHble pOOH IIpHU
npeoOpa3oBaHUH BEIUYHUH B
METPUUECKON CUCTEME MEP.
BbInoOJHATHL apupMeTHYECKHE NeiiCTBUA C
OOBIKHOBEHHBIMHU U IECATUYHBIMU
IpoOsIMU.

BbIuMcasiTh 3HaYCHUS BBIPAXKEHUM,
coJZiep>KaluXx OOBIKHOBEHHBIC U
JIeCATUYHbIE JPOOH, BBIITOJIHATH
npeoOpa3oBaHus ApoOeii, BLIOUpPATh
Ccrnocod, NpUMEHATH CBOMCTBA
apudpmMeTHdecKux AeUCTBUN TS
panroHaIu3ali BEIYMCICHUH.
CocTaBiasiTh OTHOIICHUS U TPOMOPILINH,
HAXOAUTh OTHOIIICHUE BEIUYHUH, JCIIUTH
BE€JIMYUHY B JITAaHHOM OTHOILIEHUH.
HaxoauTh 3KCIEPUMEHTAJIBHBIM IIYyTEM
OTHOILIEHUS JJIMHBI OKPY>KHOCTH K €&
JTAaMETpPYy.

HNuTepnpernpoBaTh Maciitad Kak
OTHOIIIEHUE BEJIMUYUH, HAXOIUTh
macuITabd njiaHa, KapThl U BBIYUCIISATh
paccTOsTHUSI, UCTIONB3YST MacCIIITa0.
OO0BSICHATH, YTO TAKOE MPOIICHT,
YIIOTPEOIISITh 000OPOTHIPEYH CO CIIOBOM
«OPOLICHT». BhIpaxaTs NMPOLEHTHI B
IpoOsIX 1 ApOOH B MIPOIICHTAX,
OTHOIICHUE ABYX BEJIUYUHB IIPOIEHTAX.
BbI4ucasiTh IPOLEHT OT YUCJIA U YUCIIO
0 ero NpoueHTy. OKpyriasTh Apodu u
OPOIICHTHI, HAXOJUTH TIPUOITMIKEHUST
qucel.

Pemiats 3a1a4M Ha 4acTH, HPOLEHTHI,
OPOTIOPIUU, HA HAXOXKJIEHUE OpooHu
(opolieHTa) OT BEMTUYUHBI U BEITUIUHBI
no e€ npobu (MPOIICHTY), APOOH
(oporieHTa), KOTOPBIN COCTABIISIET OJHA
BeJIWYMHA OT Apyrou. Il puBoauTsk,
pa30uparb, OHEHUBATH Pa3JINUHbIC
pelIeHusl, 3alIMCH PEICHUN TEKCTOBBIX
3aj1a4.

HN3BaexkaTs nHpoOpManuio U3 TabIuIl U
IuarpaMm, HHTepOPETUPOBATH TAOJIUIHBIC
JIaHHBIE, OIMPEEesIsITh HauboJbIIee U
HAaWMEHbIIIEE U3 NPEACTABICHHBIX
JTAHHBIX

Harnsanas OceBasg Pacno3zHaBaTh Ha 4yepTe)Kax u
reoMeTpus. CUMMETpUSL. N300paKCHUSX, M300pakaTh OT PYKH,
Cummerpusi (6 u) | IlenTpanpHas CTPOUTH C NOMOIIHIO HHCTPYMEHTOB




CUMMETPHUSI.
ITocTpoenue
CUMMETPUUYHBIX
¢uryp.
IIpakTnueckas
pab6ota «OceBas
CUMMETPHUSD.
CummeTpus B
OPOCTPAHCTBE

¢urypy (oTpe3ok, JToOMaHyIo,
TPEYTrOJILHUK, IPSIMOYTOJIbHUK,
OKPYKHOCTbB), CHAMMETPUYHYIO JaHHOMI
OTHOCHUTEJIBHO MPsIMOil, TOUKH.
Haxoauts npuMepbl CHMMETPUH B
OKpy>karolieM mupe. MoaeanpoBarb U3
OyMmaru JiBe pUrypbl, CHMMETPHUYHBIC
OTHOCHUTEJIBHO IPSIMON; KOHCTPYHPOBATH
reoMeTpuyecKkue KOH(MUrypaimu,
HUCHOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YHUCIIE C TOMOUIBIO ITU(PPOBBIX
pecypcoB.

HccaenoBarb CBOMCTBA U3YUYEHHBIX
(uryp, cBs3aHHBIE C CUMMETpPHUEH,
HUCHOJIB3Ysl KCIIEPUMEHT, HaOJII0JICHUE,
MO/JIeJIMpOBaHUE.

OO00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO
KOHTPIPHUMEPOB yTBEPKJICHUS O
cuMMeTpumn GUTYp

BoipaxeHnus ¢
oykBamu (6 )

ITpumenenune OyKkB
JJIsI 3aIIUCcUu

HUcnoan3oBaTh OYKBBI 1JIs1
0003HaYEeHUSI YUCEJI, TIPU 3aITHCH

MaTeMaTH4YE€CKNUX MaTEeMaTHYECKNX YTBEP)KIACHUM,
BBIPAYKEHUUN U COCTaBJISITh OYKBEHHBIC BBIPAXKECHUSI
IPEIOXKECHUM. 10 yCJIOBHIO 3a1a4HU.
bykBeHHbBIE HccaenoBarb HECIOKHBIE YHUCIOBBIC
BBIPAXKECHUS U 3aKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI
41 CJIOBBIE JUIS UX 3aIlMCH.
MIOJCTAaHOBKHU. BpI4MCIATH YMCIIOBOE 3HAYECHUE
bykBeHHbIE OYKBEHHOT'O BBIPAXXEHUSI TIPHU
paBEHCTBA, 3aJJaHHBIX 3HAYEHUAX OYKB.
HaXO>XXJICHHE 3anuceiBaTh POpPMYJIBI: IEPUMETPA U
HEU3BECTHOI'O IUIOIIAAN IIPSIMOYTOJIbHUKA, KBaJApaTa;
KOMIIOHEHTA. JUIMHBI OKPY>KHOCTH, IJIOLIAAU KPYyra;
DopmyIibl BBINOJIHATH BBIYHMCJICHUS 110 3THUM
bopmymam.
CocTraBasaTh (oOpMYyJibl, BbIpaXkaroliye
3aBHUCUMOCTH MEXAY BEINYUHAMMU:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJIMTEIILHOCTh, BPEMSI, O0BEM
paboOThI; BBIIIOJHITH BEIUUCIICHUS T10
3TUM (popmyniam.
HaxoauTh HEU3BECTHBIM KOMIIOHEHT
apu(pMETHIECKOro AeiCTBUSI
Harasanas YHeTbIpEXYTOJIBHUK, HN3006paxaTh Ha HEIMHOBAaHHOH U
reoMeTpus. IPpUMEPHI KJIeT4aTOM Oymare ¢ MCIOJIb30BaHUEM
Durypsi 4eTbIPEXYTOJIBHUKO 4epTEKHBIX HHCTPYMEHTOB

Ha miockoctu (14

)

B. [IpssMyronbHUK,
KBaJpar: CBOMCTBA
CTOPOH, YIJIOB,
auaroHalich.
3mepeHne yrios.

YeTHIPEXYTOJILHUKY C 3aJaHHBIMHU
CBOWMCTBaMU: C NapalIeIbHBIMH,
MEPIICHINKY ISIPHBIMU, PABHBIMHU
CTOpPOHAMH, TIPSIMBIMH yTJIaAMH H Jp.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.




Buner
TPEYTrOJILHUKOB.
Ilepumerp
MHOT'OYTOJIbHUKA.
ITnomane GUrypsl.
DopMyIbl
nepuMeTpa u
IJIOIAH
OpsIMOYTOJIbHUKA.
ITpubmmxEnnoe
U3MEPEHHUE
rtontaau QuUryp.
IIpakTnueckas
pa6ota «Ilmomaas
Kpyra»

IIpennarath u 00CyKX1aTh CIIOCOOBI,
AJITOPUTMBI IOCTPOCHUSI.

HccaeaoBaThb, HCTIOIB3YsI DKCIIEPUMEHT,
HaOJIIOICHUE, MOJICIIUPOBAaHNUE,
cBoiicTBa NPSIMOYTOJIbHUKA, KBaJIpaTa,
pa3OuBaTh Ha TPEYTOJIBHUKU.
O0GocHOBBIBATH, ONIPOBEPrarThb C
IOMOIIbIO KOHTPIIPUMEPOB
YTBEPKJICHUS O TIPSIMOYTOJIbHUKE,
KBaJpaTe, paco3HaBaTh BEPHbIC U
HEBEpPHBIC YTBEPKIACHHUS.

HN3mepsATH M CTPOUTH C IOMOIIBIO
TpaHCIIOPTHUPA YIJIbl, BTOM YHCJE B
MHOI'OyT'OJIbHUKE, CPABHUBATH YTIJIbI;
pPacno3HaBaTh OCTpPHIC, IPSIMbIC, TYTBIE,
pa3BEpHyThIE yribl. Pacno3dHaBaTh,
H300pakaTh OCTPOYTOJIbHBIN,
MIPAMOYT'OJIbHBIN, TYIIOYT'OJIbHBIN,
paBHOOEIPEHHBIN, pPABHOCTOPOHHUH
TPEyTOJIbHUKHU.

BbI14McasiTe IEPpUMETP MHOIOYTIOJIbHUKA,
IUIOINIA/lb MHOTOYTOJIbHUKA pa30UEeHUEM Ha
NpSAMOYTOJIBHUKH, HA paBHbIE QUTYPHI,
HWCHOJIb30BaTh METPUUYECKUE €IUHUIIBI
U3MEPEHUs! JUIMHbBI U TUIOIIAdH.
Hcnoab3oBaTh NpuOJIMKEHHOE M3MEPEeHHE
JUTAH ¥ TUIONIAJIeH Ha KJieTdaToi Oymare,
OpUOIMKEHHOE U3MEPEHHUE ITUHBI
OKPY’KHOCTH, IUIOIIAAH Kpyra

IHonoxuTeIBHBI Llenbie yncna. IIpuBoAMTH NPUMeEPHI UCHOJIB30BAHUSI
eHu Monyns yucna, B PEAJIBHOU )KU3HU MOJIOKUTEJIBHBIX U
oTpHuAaTe/bHbIE reoMeTpu4deckKas OTpHULIATEIbHBIX YHUCEIL.
ymncaa UHTEpIIpEeTaLns HN300paxkaTs 1ieAbIC YHKCIIA,
(40 g) mMonyJsi. UucnoBele MOJIOKUTEJIbHBIE U OTPUIIATEIIbHBIC
MPOMEXYTKH. qyciia TOYKaMH Ha YUCJIOBOM MPSIMOM,
IlonoxxutenbHbIe U HCHOJIB30BATh UHCJIOBYIO MPSAMYIO
OTpHULIATENbHBIC JIJIs1 CPABHEHUSI YHUCEI.
yrcyia. CpaBHEHUE IIpuMeHsATH NPaBWJIA CPABHEHUS,
HOJOXHUTEIBHBIX U YIHOPSAA0YMBATH 1I€JIbIE YNCJIIA;
OTPULIATEIIbHBIX HAXO0JIMTh MOJYyJb YHCJA.
quCcel. ®opMyIHpOBaTh NIPaBUJIA
Apudmeruueckue BBIYMCJICHUS C MOJIOKUTEIbHBIMU U
JIEVCTBUS C OTpHULIATEIbHBIMH YHUCIAMU, HAXOAUTh
MOJIOKUTEIIBHBIMHU 3HAYEHM s YHCIIOBBIX BBIPAXKCHUMH,
U OTpULIATEIIBHBIMA coJieprKaluX JEUCTBUSC
4UCJIaMHU. HOJOXUTEJIbHBIMU U OTPHULIATEIbHBIMUA
Pemenue TeKCTOBBIX 4HCJIaMHU.
3a1a4 IIpuMeHATH CBOMCTBA CIIOKECHUS U
YMHOKEHHUSI ISl TpeoOpa3oBaHUs CyMM
U IPOU3BEJCHUN
IIpeacraBienne IIpssmoyronbHast OO0BICHATH U MJIIOCTPUPOBATH MOHATHE
JaAHHBIX CUCTEMA KOOPJUHAT | IPSIMOYTOJIbHOW CUCTEMbI KOOPJIMHAT Ha




(6w

Ha IUIOCKOCTH.
KoopauHaTtel TOYKH
Ha IUIOCKOCTH,
abciucca u
opauHarTa.
Cronb4yaTtbie U
KpYyTroOBBIE
JTHarpaMMabl.
IIpakTrueckas
pab6ota «IlocTpoenue
TUuarpaMm.
Penienme TeKCTOBBIX
3a7a4, COJICP KaIInx
JaHHbIE,
npeJICTaBJICHHBIC B
TaOJIHIIaX U Ha

IIJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTUIO; CTPOUTH HA
KOOPAMHATHOM INIOCKOCTU TOYKHU U
(purypsl no 3agaHHBIM KOOpAUHATaM,
HAaXOJAUTh KOOPAUHATHI TOYEK.

YurarThk cTOJIOYATHIE U KPYTOBbIE
JMarpaMMbl; HHTEPNPEeTHPOBATH J1aHHBIC,
CTPOUTH CTOJIOUATHIE TUArPAMMBI.
Hcnoab3oBars HHpOpManuio,
MPEACTaBICHHYIO B Ta0JIMIIaX, Ha
AuarpamMmax 1ajisd pCiCHUsA TCKCTOBBIX
337a4 U 3a71a4 U3 peaJIbHOM KU3HU

auarpamMmmax
Harasigna IIpssMoyronbHbIi Pacno3HaBaTh Ha yepTexax, pUCyHKax,
s napa’sieaenume/, ONMCHIBATH NUPAMUTY, TIPU3MY,
reoMeTpus. KyO, Ipu3ma, MUIUHIpP, KOHYC, 1Iap, H300paskaTh UX
Durypsl nupamMuaa, KOHycC, OT PYKH, MOJeJIUPOBATHL U3 Oymard,

B npocrpancrie (9

)

OUJIUHIAP, HIap U
cepa.
N3ob6pakeHUe
OPOCTPAHCTBEHHBIX
buryp. I[Ipumepsnr
pa3BEpPTOK
MHOT'OT'PaHHUKOB,
OUJIUHApPA U
KOHYyca.
IIpakTrueckas
pa6ota «Co3nanue
MoOJeleH
HPOCTPAHCTBEHHBIX
buryp».

ITousrue o6BEMAa;
€IMHULbI U3MEPECHUS
oowséma. OO0BEM
OpsIMOYTOJIBHOTO
napajuieJIeIiIea,
Ky0Oa, popmynbl
o0BEma

IJIACTUJIMHA, IPOBOJIOKHU U JIP.
IIpuBoauTHL MpUMEPHI OOHBEKTOB
OKpY>Kalollero MUpa, UMEIOMUX (PopMbI
Ha3BaHHBIX TE.

Hcnoab30BaTh TEPMHHOJIOTHMIO: BEPIINHA,
pebpo, rpaHb, OCHOBaHUE, BHICOTA,
paauyc U guamMeTp, pa3BEPTKA.
HN3yuyaThb, HCHIOTB3YS SKCIIEPUMCHT,
HaOJII0JICHNE, U3MEPECHHUE,
MOJICITUPOBAHUE, B TOM YHUCIIES
KOMIIBIOTEPHOE, HONMUCHIBATH CBOMCTBA
HA3BaHHBIX TEJl, BHIABJSATH CXOJICTBA U
Pa3IuuHus: MeX1y UPaMUI0N U
MPU3MOHN; MEXIY HHINHIPOM, KOHYCOM U
[Iapom.

Pacno3naBaTthb pa3BEPTKU
napaiesyienuriesia, kyoa, mpu3mel,
oupaMubl, KOHyca, HWIHHAPA;
KOHCTPYUPOBATH JaHHBIC Telia U3
pa3BEPTOK, CO3/1aBaATh UX MOJECIH.
Co31aBaTh Mo/1eJIM TPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, mpoOBOJIOKH,
MJIaCTUJINHA U JIP.)

H3mepaTs Ha MoaeasX: JUTMHBI pEOep
MHOTOTPAaHHHUKOB, IHAMETpP miapa.
BoeiBoauts popmyiry o0béMa
MPSIMOYTOJILHOTO TTapaJuIeIeTIUIIeAa.
Bbruucasite mo ¢popmyaamMm: o0bEM
MPSIMOYTOJIFHOTO TIapajuieNienunena, Kyoa;
HUCTIONB30BaTh €AUHUIIBI U3MEPEHUS
00bEMa; BRIYMCJIATHL O0OBEMEBI TEI,




COCTaBJICHHBIX U3 KyOOB,
MapajuIeNIeIUNEeIOB; pelliaTh 3a/1a4H C
pealbHBIMU TaHHBIMU

IToBTOpEHME, IloBTOpEeHue BbIuMcisiTh 3Ha4Y€HUSI BBIPAXKCHUMH,

o0o0menne, OCHOBHBIX TIOHSITUU U | COAEp KAIIMX HATypallbHbBIC, IIEIbIC,

CHCTEMATH3alMsl | METOJIOB KypCOB 5 U 6 | HOJIOKUTEJIbHBIE U OTpUIIaTEIbHbIE

(20 v) KJIacCOB, 0000IIeHNEe | uncia, OOBIKHOBEHHBIC U JICCITUYHBIC
M CUCTEMAaTHU3aITHs ApOOU, BBITIOJHSITH IPEeOOpa3OBaHUS
3HAHUU 4UCEJI U BBIPAXKECHUM.

BbiOupaTh crmocod CpaBHEHUS YHCEI,
BBIYMCJICHUN, IPUMEHATh CBOHCTBA
apu(pMETHUCCKUX NEHUCTBUN st
pauroHaNU3aluu BeIYMCIICeHUH. PemiaTs
3aa4M U3 peajlbHOM )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS sl PeIICHUS
3aJa4 u3 JIpyrux npeameros. Pemars
3a/1a4M Pa3HbIMH CNOC00aMHU, CPABHUBATD,
BBIOMPATh CNIOCO0OBbI PEIICHUS 3a/1a4yu.
OcymecTBJIATH CAMOKOHTPOJIb
BBITIOJIHAEMBIX JACUCTBUI U CAMOIIPOBEPKY
pe3yJibTaTa BHIYHCICHUM

IMPUMEPHASI PABOYAS I[TPOTPAMMA

YYEBHOI'O KYPCA «AJITEBPAy. 7-9 KITACCBI

HEJIN UBYUYEHHWS YYEBHOI'O KYPCA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 0OECIICUNBACT U3YyUCHHUE
JNPYTUX JUCHUIUIMH, KaK €CTECTBEHHO- HAYYHOTO, TaK M T'YMAHHTAPHOTO IHKIOB, €€ OCBOCHHE
HEOOXOAUMO IS TTPOJOIDKEHHsI 00pa30BaHMs U B TIOBCEAHEBHOM KU3HU. Pa3BuTHE y 00ydarommxcs
HAYYHBIX TPEJCTABICHUN O MPOMCXOXJICHUU M CYIIHOCTH alreOpandyecKux aOCTpakiui, crocode
OTPpaKEHUS MAaTeMAaTHYeCKOW HAayKOW SBIEHWW W TIPOIECCOB B TPHUPOAEC M OOIIECTBE, pPOJU
MaTeMaTHYECKOTO MOJICTTMPOBAHUS B HAYYHOM MO3HAHUU M B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAYYHOTO MHPOBO33PCHHS M KAueCTB MBIIUICHUS, HEOOXOAUMBIX [UIS aJalTallid B COBPEMEHHOM
udpoBoM obuiecTBe. M3ydueHue anreOpbl eCTECTBEHHBIM 00pa3oM OOECIeYMBAET pa3BUTHE YMEHUS
HaOJII01aTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUIHOCTH MBIIIIICHHUS, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUS M BBIBOJABI, (POPMYJIHUPOBATH YTBEPKICHHUS.
OcBoeHne Kypca anreOpbl 00ecreurnBaeT pPa3BHTHE JIOTUYECKOTO MBIIUICHHS OOYYalOUIMXCs: OHHU
UCTIONB3YIOT JICAYKTUBHBIC M HHIYKTHBHBIC PACCYXJCHHUS, OOOOUICHHE M KOHKPETH3AIMIO,
aOcTparupoBanue u aHamoruto. OOydeHwe anredpe NpeanosjgaraeT 3HAYUTEIBHBIA OO0BEM
CaMOCTOSITENIFHOW  JICSATEIBHOCTH OOYYaIOIIUXCs, IIOITOMY CaMOCTOSITEJIbHOE pEeLIeHHEe 3ajad
€CTECTBEHHBIM 00pa30M SIBIISIETCS pealn3aiueil AeITeIbHOCTHOTO TPUHIIUTIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOTO Kypca «AjreOpay» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEITHHO-METOIMYEeCKHE JIMHUK: «UHcina W BBIYHCICHUN», «AJNTreOpandeckue
BBIPKCHUS;

«YpaBHEHUS U HEpaBeHCTBa»;, «DyHkumm». Kaxmas m3 3TUX comepiKaTellbHO-METOIHMYECKUX
JIMHUAN Pa3BUBACTCS HA MPOTKCHUU TPEX JIET U3YUCHUS Kypca, ECTECTBEHHBIM 00pa30oM MeperieTasch
U B3aUMOJICHUCTBYS C IPYTHMMH €0 JHUHHSIMH. B Xole m3ydeHus Kypca OOydarouIuMcs MPUXOIUTCS
JIOTHYECKU PacCyKIaTh, WCIOJIb30BaTh TEOPCTUKO-MHOKECTBEHHBIN s3bIK. B CBA3M C 3THM
1e51eco00pa3Ho BKIIOYHUTH B MPOrpPaMMy HEKOTOPhIE OCHOBBI JIOTHKH, POHU3BIBAIOIINE BCE OCHOBHBIC
paszenbl MaTeMaTHUYecKOTo o0pa3oBaHUS M CIOCOOCTBYIOIIME OBJAJCHHUIO OOYYarOIIMMIECS OCHOB
YHHUBEPCATHHOT'O MATEMATHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPIKIATh, UTO COACPIKATEIILHOM
U CTPYKTYpHOH 0COOEHHOCTBIO Kypca

«Anredpay ABJSICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.



Copnepxanne nuHUKA «Yucoa W BBIYMCIECHUS» CIYXKUT OCHOBOM U1 NAJIBHEHIIET0 U3Yy4EHUs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYAIOMIMXCS JIOTUYECKOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHUS NOJIb30BaThCs AITOPUTMAMHU, a TAaKXKe IPHOOPETEHNIO IPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX
JUISl TIOBCEAHEBHON KU3HU. Pa3BUTHE NOHATHSI O YHCIIE B OCHOBHOM IIIKOJIE CBA3aHO C PALIMOHAIBHBIMU
U UpPPAlMOHATIBHBIMU YHUCIaMH, (OPMHUPOBAHUEM TPEACTABIECHUH O JEHCTBUTEIBHOM YHUCIIE.
3aBepieHre OCBOSHHS YUCIOBOM JIMHUHM OTHECEHO K CTapIleMy 3BeHYy 0011ero oopa3oBaHusl.

Coneprkanue AByX anreOpandecKuX JUHUN — «AJTreOpandecKue BEIPOKCHUS» U «Y paBHCHHS U
HEpaBEHCTBa» cHocoOcTByeT (opMupoBaHUI0 y OOydarOmMXCsl MaTeMaTHYeCKOro —amnrapara,
HE00XO0AMMOTO JUIsl PELICHHU 3a/1a4 MaTEMaTHKHU, CMEXKHBIX IIPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX
3aga4. B OCHOBHOM mIKojie yueOHBII MaTepual TpyNIupyeTcs BOKPYT PAalMOHAJIBHBIX BBIPAXKEHUH.
Anrebpa AEeMOHCTPHpPYET 3HAUCHME MAaTE€MAaTUKM KakK s3blKa JJIs MOCTPOCHMsI MaTeMaTHYeCKUX
MoJieNnelt, ONMcaHus MPOLIECCOB U SABJICHHM peaibHOro Mupa. B 3amaun o0yueHus anredpe BXOIAT TaKKe
JalpHeIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHHS, HEOOXOIUMOI0, B YaCTHOCTH, ISl OCBOCHMS
Kypca uH(GOpPMATUKH, M OBJAJCHUE HABBIKAMU JEAYKTUBHBIX paccyxaeHuid. IIpeoOpasoBanue
CUMBOJILHBIX ()OPM BHOCHUT CBOU CIIeM(UICCKUN BKJIAJ B Pa3BUTHE BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copnepxanue (QpyHKIMOHANIBHO-TpaUUYECKON JIMHUM HALEIEHO Ha IOJYyYEHHE HIKOJbHUKaMH
3HaHMA O (DYHKIMAX KaK BaKHEHUIIEH MaTeMaTHYeCKOW MOJENH Jii ONMUCAHUS U HUCCIICIOBAHUS
pa3HOOOpa3HbIX MpPOLECCOB M SBICHUH B Mmpupone M oOmectBe. M3ydeHue sTOoro marepuaina
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS HCIIOJIb30BATh PA3IUUHbIEC BBIPA3UTEIbHbIE CPEACTBA
A3bIKa MAaTEMaTUKH — CJIOBECHbIE, CUMBOJIMUYECKUE, IpaduuyecKrue, BHOCUT BKJIaJ B (hOpMUpPOBaHHE
IPEJICTaBICHUN O pOJIM MATEMATUKH B Pa3BUTHH LIUBUIIN3ALUU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTAHE

CornacHo ydeOHOMY IutaHy B 7—9 kjaccax u3ydaercsi y4eOHBIH Kypc «Anredpa», KOTOPBINA
BKJIIOYAET CIIENYIOIIME OCHOBHBIE pa3fielibl cofepxkanus: «Hucna u BIYUCICHUA», «ANredpandeckue
BBIPAKEHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIIUN.

VYueOHbBII TUTaH Ha U3y4YeHHe anreOpsl B 7—9 KiaccaX OTBOJIUT HE MeHee 3 yuyeOHBIX 4acoB B
HEJIeNI0 B TEYCHUE KaKIO0ro roga oOydeHwusl, BCEro 3a TpH rojaa o0ydeHnuss — He MeHee 306 yueOHbIX
4acoB.

COHAEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)
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Yucna v BBIYKCICHUS

ParnmmonansHbIe unicia

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEPEXO] OT OAHOM (hopMbl 3amucu Jpobelt K Ipyroi.
[TonsATHE panMOHAIBHOIO YHCIIA, 3alUCh, CPABHECHME, YIOPSANOYMBAHUE pPALMOHAIBHBIX YHCEIN.
Apudmerndeckue IeHCTBUS C pallMOHAIFHBIMU YUCIaMH. PemieHue 3agad U3 pealbHOW MPAaKTUKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeJeM: ONpe/eeHne, Npeodpa3oBaHue BhIPAKEHUI HAa OCHOBE
OIpeieNIeHus, 3auch 00bINX yncell. [IponeHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U IpoOH B BHJIE
IIPOLEHTOB. TpY OCHOBHBIE 33/1a4 Ha IIPOLIEHTHI, PEILIEHUE 3a7a4 U3 PEAIbHOM PaKTUKH.

[IpuMeHeHHnEe TPU3HAKOB AEIUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIBHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anrebpanueckue BhIPaXKECHUS

IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOU. JlOIMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]y BEIMYMHAMU B Buje (GopMyibl. Beruucnenus no
¢dopmymnam. [IpeoOpasoBanne OYKBEHHBIX BBIPKEHHUH, TOKIECTBEHHO paBHBIC BBIPAKEHUS, MpaBHUIIa
npeoOpa3oBaHusl CyMM W IPOU3BEACHUM, MpaBUIa PACKpPBITUS CKOOOK W IMpPHUBEICHHS IOAOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnowieHbl M MHorowieHsl. CreneHb MHorowieHa. CIl0KeHHE, BBIUMTAHUE, YMHOXKEHUE
MHOTO4JI€HOB. POpMyJIbl COKPAIIEHHOTO YMHOXKCHM: KBaApaT CyMMBI U KBaJapar pa3zHocTH. PopMyiia
pa3HOCTH KBaApaToB. Pa3yiokeHne MHOTO4JIEHOB HA MHOKUTEIH.



YpaBHeHus

VYpaBHEeHUe, KOpPEHb YypaBHEHMs, NpaBWiIa MpeoOpa3oBaHUs ypaBHEHHS, PABHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOMW, YHUCIO KOPHEW JIMHEHHOIO YpPAaBHEHUs, PEILICHUE
JMHENHBIX ypaBHeHUM. CocTaBieHrE ypaBHEHUM MO YCIOBHUIO 3aJaud. PeleHue TeKCTOBBIX 3a7ay ¢
IIOMOILBIO YPAaBHEHUM.

JluneliHoe ypaBHEHWE C JIBYMsI TepeMeHHbIMH U ero rpaduk. CucremMa IByX JTHHEHHBIX
YpaBHEHHI C ABYMS IepeMeHHBbIMU. Perienue cucreM ypaBHeHHUI criocoOoM mozcTaHoBKH. [Ipumepsr
peuIeHust TEKCTOBBIX 3314 C TIOMOIIBI CUCTEM YPABHEHUM.

Koopaunats! u rpapuku. OyHKIUN

Koopaunara touku Ha npsmoil. UucnoBble MpOMEXYTKU. PaccTositHue Mexy ABYMsI TOYKAMH
KOOPJAMHATHOU IIPSIMOM.

[IpssmoyromnpHast cuctema koopauuHatr, ocu Ox m Oy. AOGcmucca W opAauHATa TOYKH Ha
KOOpAWHATHOH mimockocTh. [Tpumepsl rpadukos, 3aganHbIx popmyiaamu. UYTeHne rpaduKoB peanbHbIX
3aucuMocTteil. [lonstue Gynkmuu. ['paduk dynknuu. CBoiictBa ¢yHKn. JInHelHas GyHKIms, e
rpaduk. ['padux pynkmun y = I x I. ['paduueckoe perenne TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX
YpaBHEHUU.
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Yucna v BBIYUCIICHUS

KBanparusiii kopeHb u3 uncina. [Tousarue o0 uppanroHanisHOM yucie. JlecITHUHbIE MPHOIKEHUS
UppanuoHaIbHBIX yucesn. CBoilcTBa apu(METHUECKUX KBAJApPaTHBIX KOpPHEM M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN U BBIYUCICHUSAM. J[efiCTBUTENbHBIEC YHCIIA.

CreneHb C 1eIbIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

AnrebpanuecKue BHIPAKCHUS

KBaapaTHbIi TpEXUIIEH; pa3IOkKEHUE KBAJAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckast 1po6b. OCHOBHOE CBOWCTBO airedpamnueckoid npoou. CioxeHue, BEIYUTAHUE,
YMHOX€EHHE, JIeJIeHre anredpandeckux apoodeil. ParinonanbHble BoIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHEHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmynia KopHel KBajpaTHOTO ypaBHeHHS. Teopema Buera. Pemenue
YpaBHEHMH, CBOMALIMXCS K JUHEMHBIM M KBajApaTHbIM. [IpocTeiimme apoOHO-pariOHANbHBIE
YpaBHEHUS.

I'paduueckass mHTepnpeTanuss YpaBHEHUH C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHUH C JBYMsI MIEpEMEHHBIMHU. [IpuMepbl pemieHus CUCTEM HEIMHEHMHBIX YPaBHEHUW C IBYMS
NIEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

Yucnossle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOW nepeMEHHOM. PaBHOCHIIBHOCTD
HEpaBEeHCTB. JIMHEHbIE HEPAaBEHCTBA C OHOM nepeMeHHONW. CHUCTEMbI IMHEHHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHOM.

DyHKIUU

[onsarue gpynkiuu. O61acTh ONMpeaeIeHUs 1 MHOXKECTBO 3HaueHuH QyHKIuu. CriocoObl 3aqaHus
GyHKIIHA.

I'padux pynxmuu. Urenue coiictB pyHkuu no e€ rpaduky. Ilpumeps rpadguxoB QpyHKIUH,
OTPAXKAIOIIKX PEAIbHBIE TPOLIECCHI.

OyHKIUH, OMUCHIBAIOIIUE MIPSIMYIO 1 00PATHYIO MPOMOPIMOHAIBHBIE 3aBUCHMOCTH, UX TPa(QUKH.
Oyaknun y = X2, y = x3, y =X, y = [ x I. I'padnueckoe pemnieare ypaBHEHUM U CUCTEM YPaBHEHUH.
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JlelicTBUTEIIbHBIC YHCIIA

PanmonaneHble uncia, uppalioHaibHbIE YUCIa, KOHEUHbIE U OECKOHEUHBIE JECSITHUHBIE APOOH.
MHOXeCTBO IeHCTBUTENBHBIX YHCEN; NCHCTBUTENBHBIC YHCIa KaK OECKOHEUYHBIE JIECSITUYHBIE IPOOH.
B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM JIEHCTBUTENIBHBIX YHMCENI U KOOPIAUHATHON
IPSIMOA.



CpaBHEHHE TEUCTBUTENBHBIX YHCEI, apu(METUUECKHE IEUCTBUS C ICUCTBUTEIHHBIMHA YHCIaAMHU.

W3mepenusi, npuOIMKeHHsI, OLIEHKU

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTD IIPOILIECCOB B OKPYXKAIOIIEM MUpE.

[TpubmmxEHHOe 3HaYeHNE BETUYMHBL, TOYHOCTh NpubImkenus. Okpyrinenue yucen. [lpukuaka u
OILICHKA PE3YJIbTATOB BBIUNCICHUN.

YpaBHEHUs U HEPABEHCTBA

YpaBHEHUSI C OJTHOW MEPEMEHHON

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIINXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PereHue ypaBHEHME, CBOASUIMXCA K KBaJpaTHbIM. bukBagpaTHOE
ypaBHeHue. lIpumepbl pemieHuss ypaBHEHMM TPETbEH M YETBEPTOM CTEIIEHEHW pA3JI0KEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUH. PerieHue TEKCTOBBIX 3aqad anreOpandecKuM
METOJIOM.

CucreMsl ypaBHEHUI

YpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €T0 Tpaduk. Pemenne cucteM IByX JIMHEHHBIX YPaBHEHHI
C ABYMs IEpeMEHHBIMU. Pelenne cucreM IByX ypaBHEHH, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOil cTerneHu. ['paduueckas nHTEpIpeTaIys CHCTEMbl YPaBHEHUI C ABYMS NTEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

HepaBencrtpa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne MMHEMHBIX HEPABEHCTB C OJHOM MEpEMEHHOM. PellieHre cucTeM JIMHETHBIX HEPABEHCTB
¢ ogHO# nepemeHHoi. KBagpaTHbie HepaBeHCTBa. I'paduueckas MHTEpIIpeTais HEPABEeHCTB U CHCTEM
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU.

DOyHKIMHU

KBagparnunas ¢yukmus, e€ rpadguk u cBorictsa. [lapabona, kooparHATEI BEPIIMHBI TapadOJIbI,
0Chb CUMMETpPUHU NTapadoIIbI.

I'paduxu pyakomit: y=kx, y=kx +b,y= X,y =x3,y=1x I u ux coiicTpa.

UYucnoBsle NOCIEA0BATENBHOCTH

Omnpenenenue U cocoObl 3ajaHKsl YUCIOBBIX MOCIEA0BATEIbHOCTEN

[lonaTtue 4MCIOBON MOCIENOBATEIBLHOCTH. 3aJlaHhe TOCIEAOBATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIIon n-ro YieHa.

Apudmernueckasi 1 reOMeTpUIECcKasi IPOrpeccuu

Apudmerndeckass ¥ reoMeTpuyeckas mporpeccud. PopMynbl n-TO WieHa apu(PpMETHUECKON H
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o0pakeHne uieHOB apu(METHUYECKOM W TEOMETPUYECKOW TMpOTpeccuid TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMATIBbHBIA pocT. Cl10KHBIE IPOLIEHTHI.

[IJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU S [TIPUMEPHOI PABOYEM
[NPOT'PAMMBI KYPCA (I10 TOAAM OBYUEHH)

OcBoenue y4deOHOro Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS IOJKHO
o0ecreynBaTh JOCTHKEHUE CIETYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
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BbimonHsaTe, coderas yCTHbIE M MHUCbMEHHbIE MPUEMBI, apudmeTrnyeckue AEeUCTBUA C
palrOHATBHBIMH YHCTIAMHU.

HaxoauTh 3HaueHus 4HMCIOBBIX BBIPAKEHUN; MPUMEHATHh PazHOOOpa3Hble CIOCOObI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[TepexoauTh OT OAHON (POPMBI 3aMMKMCH YHUCEI K Apyroi (MpeoOpa3oBhIBATh JACCITHYHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHMBATh U yNOPSAA0YNUBATH PALIMOHATIBHBIE YHCTA.

OxpyrisTh yncna.

BBINTONHATE NPUKKUAKY W OLICHKY pe3yJbTaTa BBIYMCICHMI, OLEHKY 3HA4EHH YHCIOBBIX
BBIPAKCHU.



BBITTONHATE ACUCTBUSA CO CTENEHSIMU C HATypalbHBIMU MOKA3aTEISAMH.

[IpuMeHATh NpU3HAKK IENUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HAaTypaIbHBIX YHCEIL.

Pematp NpakTMKO-OPUEHTHUPOBAHHBIE 3aJa4yd, CBA3aHHbIE C OTHOLIEHHWEM BEJIWYMH,
IPONOPLUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH; MHTEPIPETUPOBATh pPE3YyibTaThl PELICHUs 3a1ad ¢
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOHEKTOB.

AnrebpanyecKue BHIPAKCHUS

Hcnonp3oBaTh anredpanvyeckyio TEPMHHOJOTHIO M CHMBOJMKY, NPUMEHATH €€ B Ipoliecce
OCBOCHHMS yueOHOTO MaTepuaa.

HaxoauTs 3HaueHus OyKBEHHBIX BBIPQXKEHUN MIPH 3a/IaHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoimonHaTe mpeoOpa3oBaHUs LEIOT0 BBIPAKEHHS B MHOTOWIEH IPHUBEICHHEM MOJOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINONHATE YMHOKEHUE OJAHOWIEHA Ha MHOTOWIEH M MHOTOYJI€HAa HAa MHOTOYIEH, IPUMEHATH
dbopMyIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHE MHOTOWJICHOB Ha MHOXXMTEIHM C MOMOIIBIO BHIHECEHHUS 32 CKOOKH
001Iero MHOXKHTEJS, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh TpeoOpa3oBaHUs MHOTOWICHOB Ui PELICHHS pa3IM4YHBbIX 33/a4 M3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTHUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEH ¢ HATypalbHBIMM IOKa3aTeIsIMH JJIs MPeoOpa3oBaHUS
BBIPAXKEHHUI.

YpaBHEHUs U HEPABEHCTBA

Pemrars nuHeitHbIE ypaBHEHUS C OJJHOM MEPEMEHHON, TPUMEHSIS PaBUJIa MEPEX0/1a OT UCXOAHOTO
YPaBHEHHUS K paBHOCHJIbHOMY eMy. I[IpoBepsTh, SIBIISIETCA 1M YMCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI P PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[MonGupats mpuMepsl Hap YMCEN, SBIAIONMXCS PELICHHEM JIMHEHHOTO YPaBHEHUS C JIBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH Tpa(uK JMHEHHOTO ypaBHEHHUS C IBYMs MEPEMEHHBIMU;
MOJIb3YACH TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHH C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE TpauyecK.

CocTaBnsTh U pemiaTh JUHEHHOE YPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPABHEHHU IO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJIYYEHHBIN pe3ysbTar.

Koopaunats! u rpadpuku. @yHKIIUN

N3o06paxkaTh Ha KOOPJMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpJHHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE IPOMEXYTKH HA alre0panyeckoM s3bIKe.

OTmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAMHATaM; CTPOUTH rpaduku
nuHerHbIX QyHkiui. Ctpouts rpaduk GyHkuny = I x L.

OnwuceiBaTh C NOMOIIBIO (PYHKIIUI M3BECTHBIC 3aBHUCUMOCTH MEXIY BEJIWYMHAMHU: CKOPOCTb,
BpEMsi, pacCCTOSIHUE; [IeHa, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOTHlI.

Haxoauts 3Hauenne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduueckuii crnoco0 TMpeACTaBICHUS € aHaIW3a HHPOPMAllUM, H3BJICKaTh W
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJ1acc

Yucna v BBIYKCICHUS

Hcnonbs30BaTh HaYaJIbHBIE MPEICTABICHNS] O MHOYKECTBE ACHCTBUTEIbHBIX YU CEII 1JI1 CPAaBHEHHS,
OKPYTJICHUS U BBIYMCIICHUH; H300paxaTh ACWCTBUTEIbHBIC YUCIIA TOYUKAMU Ha KOOPAMHATHON TPSMOH.

[TpumeHsTh MOHATHE apU(METHUYECKOro KBAJAPATHOTO KOPHS; HAaXOAWTh KBaJpaTHbIE KOPHH,
UCTIONB3YS MPH HEOOXOAUMOCTH KaJIbKYJISTOP; BBIIOIHITH PE0Opa30BaHMsI BEIPaKEHUI, COepIKaIIIX
KBaJ[paTHbIE KOPHHU, UCTIOJb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucy OOJBIINX U MaJbIX YUCET C MOMOIIBIO AECATUYHBIX APOOCH M cTerneHen
yucna 10.

AnrebpanuecKue BHIPAKCHUS

[TpuMeHsTh MOHATHE CTENEHH C IEJIBIM MTOKA3aTeNeM, BBIIOIHATH MPE0OPa30BaHUsI BHIPAXKECHUIH,
COJIEpKalINX CTENEHH C LEIBbIM IIOKa3aTENEM.



BbIOMHATE TOXAECTBEHHbIE MpeoOpa3oBaHMs PallMOHAIBHBIX BbIPAXXEHHI Ha OCHOBE MpPaBHII
NEHCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMH IPOOsSMHU.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[TpumensTh mpeoOpa3oBaHMs BBIPAKEHWN IS pEIICHHs Pa3IMuYHBIX 33/7a4 M3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATBHON ITPAKTHUKH.

YpaBHEHUs U HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YPABHEHMS U PAllMOHAIbHBIC YPAaBHEHHUS, CBOJAIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

[IpoBOaUTH MpOCTEUIINE HCCICIOBAHUS YPABHEHUN M CHUCTEM YypaBHEHHWH, B TOM 4YHUCIE C
IpUMEHEHHEM TpadHuuecKuX NpeAcTaBiIeHUN (yCTaHaBIMBATh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMa
YpaBHEHUH pellIeHusl, €ClIu UMEET, TO CKOJIBbKO, U Tp.).

[lepexoauts OT croBecHOW (POPMYTUPOBKU 3ajaud K €€ anreOpanyeckoil MOJEIH C MOMOIIBIO
COCTABJICHUS] YPABHEHUS WJIM CUCTEMBI YPABHEHUI, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTY4YEHHBIN pe3ynbTar.

[IpuMeHATh CBOICTBAa YHUCIIOBBIX HEPABEHCTB Uil CPAaBHEHMs, OLICHKH; peIlaTh JIMHEIHBIE
HEPaBEHCTBA C OJIHOW MEPEeMEHHON M MX CHUCTEMBI; JaBaTh rpaUyYecKyl0 MIUTIOCTPALIUI0 MHOXKECTBA
peuIeHu HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHU

[Tonnmath U MCMONB30BATh (PYHKIMOHAIbHBIE MOHSTHUS M SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHHs); ONpPENeNsATh 3HAaYeHWEe (YHKIMHM 1O 3HAYCHHIO apryMEHTa; OIpPENeNATh CBOICTBA
byakumm mo e€ rpaduxy.

Ctpouts rpaduku SIEMEHTAPHBIX QYHKINHN BUIA Y = X, Y = X,

y=x3,y= X, y=IxI; onuceiBarh CBOMCTBA YHCIIOBON (HYHKIHH 1O €€ TpaduKy.

9 kiacc

Yucna u BBIYUCICHUS

CpaBHUBaTh U YIIOPSAI0UYNBATH PALlMOHAIBHBIE U HPPALOHAIBHBIE YUCIIA.

Bemonusate apudmMernyeckue IEHCTBUS € palMOHAIBHBIMH YHCIIaMH, COYeTas YCTHblE U
IUCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIIEHUS] C MPPALMOHAIbHBIMU YMCIIAMHU.

Haxonuth 3HaueHWs CTeNeHEHW ¢ LEeIbIMH I0KAa3aTeasIMA W KOpPHEW; BBIYMCIISTH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyryiATh JEHUCTBUTEIBHBIE YUCIA, BBINOJHATH NMPUKHUIKY pE3yJbTaTa BBIUMCICHUN, OLIEHKY
YHCJIOBBIX BBIPAKEHUM.

YpaBHEHUS 1 HEPABEHCTBA

Pematps nuHelHblE W KBaJpaTHbIE YpaBHEHHUs, YPABHEHHMs, CBOJAIIMECS K HUM, HPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

PemaTts cuctembl OBYX JIMHEHHBIX ypaBHEHUN C JBYMsI IEPEMEHHBIMM M CHUCTEMBI JBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SABIISIETCS JIMHEHHBIM.

Pemmate TekcTOBBIE 331aUM aNTeOpandecKuM CII0COOOM € IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WIH
CHUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh HpOCTEUIIME HUCCICNOBAHMWS YPAaBHEHHM U CHCTEM YPAaBHEHUN, B TOM YHCIE C
NpUMEHEHHEM TpaduyecKuxX MpeAcTaBleHUl (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa
YPaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TI.).

Pemmars nuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300pakaTh pelieHre HEpAaBEHCTB Ha
YHMCJIOBOM MPSIMOM, 3aIKCHIBATh PELIEHNE C IOMOIIBIO CUMBOJIOB.

PemaTe cuCTEMBI JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJPATHOE
HEPaBEHCTBO; U300paXkaTh pEIICHUE CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOM MPSIMOIi, 3aIICHIBATh PELICHHUE
C IOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBeHCTBA NIPU PELIEHUH Pa3IMYHBIX 3a]ad.

DyHKIUU

Pacno3naBate (QyHKUMM HM3Y4eHHBIX BHIOB. [loka3plBaTh CXEMAaTHYECKH pPACIOJIOKEHHE Ha
KOOPJIMHATHOM TUIOCKOCTH TpadukoB GyHKIMK Buga: y = kx, y=kx +b,y=ax2 +bx + ¢, y=x3, B
3aBHCUMOCTH OT 3HaUCHHUH KOA(PPHUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.



Crpouts 1 n300paXkaTb CXEMaTHUECKU TpapUKH KBaIPATUIHBIX

(GyHKLNH, ONUCHIBATh CBOMCTBA KBAJPATHUHBIX (QYHKIU 10 UX rpadukam.

Pacno3HaBaTh KBajpaTHuHYylO (QyHKIUIO 1O (popMmyiie, MPUBOIUTH MPUMEPHI KBaJIPATUYHBIX
(GyHKUMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

Apudmerndeckas 1 reoMeTpuIecKasl Iporpeccuun

Pacnio3naBate apu(MeTHUECKYIO0 M T€OMETPUUYECKYIO IPOTPECCHH MPH PA3HBIX CrIoco0ax 3a1aHusl.

BBINONHATE BBIUUCIEHUS C MCIOJIb30BaHHMEM (OpMYT n-ro wieHa apu(pMETHYECKOW u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTAMHU, B TOM YHCIE 33Jadyd W3

peanbHOM XU3HU (C UCTIONB30BaHUEM KAIIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHU )
7 knacc (He menee 102 u)

Ha3zBanue pa3aena

OcHoBHoOe coaep:xaHue

palroOHaNbHBIX YHUCEII.
CrenieHb ¢ HaTypaJIbHBIM
OKa3aTeJIEM.

Penienue OCHOBHBIX
3aja4 HaJIpoow,
IIPOLEHTHI U3 PEAJIbHOU
NPaKTHKH.

IIpu3naku neauMocTH,
pa3ia0KeHUs Ha
MHOYUTEIH
HaTypaJIbHbIX YHCEIL.
PeanpHbIE 3aBUCHUMOCTH.
Ipsimast u oOpaTHas
NPONOPHHUOHAIBHOCTH

(TeMbl) (YHCJI0 OcHOBHbIE BH/BI 1eSITEIbHOCTH

4acoB) o0yuyawuuxcst

Yucaa u IlonsATHE palMOHAIIBHOTO CucremaTu3upoBaThb M 000ramaTh

BbIUMCJICHMS. qucia. ApupmMeTHIecKue 3HaHUS 00 OOBIKHOBEHHBIX U

PanuonanbHble JICHCTBUSA C JICCSITUYIHBIX JIPOOSIX.

yucaa panMoHanbHBIMU YyucaaMu. | CpaBHUBATh U YHOPSA0YNBAThH

(25 v) CpaBHeHue, Apoou, mpeoOpa3oBhIBas MPHU
YIHOpsIAOUYNBaAHUE HEOOXOIUMOCTH NECITUIHBIC TpOoOU

B OOBIKHOBEHHBIE€, OOBIKHOBEHHbBIE B
JIECATUYHBIC, B YACTHOCTH B
OCCKOHEYHYIO JICCITUIHYIO APOOb.
IIpumMeHATH pa3HOOOPa3HbIE CNIOCOOBI
U NPUEMBI BLIYMCJIEHUS 3HAYEHU
APOOHBIX BBIPAXKEHU, COIEPKAIITUX
OOBIKHOBEHHBIE U JE€CATUYHBIC
pOOH: 3aMEHSITh IPHU
HEOOXOTUMOCTH JICCITUIHYIO JIPOOH
OOBIKHOBEHHOWH OOBIKHOBEHHYIO
JIECATUYHON, MPUBOJAUTH
BbIpaKeHHUE K hopMe, Hanbdoiee
yAOOHOM It BEIYUCICHHUM,
npeoOpa3oBHIBATH JIPOOHBIC
BBIpaKCHUSI HA YMHOXXEHUE U
JIeJICHUE JEeCSTUYHBIX ApoOeH K
JICUCTBUSIM C [IEIBIMU YUCIaMU.
IlpuBOoAUTH YK CI0BbIE U OYKBEHHbIE
NMPUMePBI CTEIICHU C HATyPaIbHBIM
nokKaszaresjieM, OObSICHSISI 3HAUEHUS
OCHOBAHWUSI CTETICHU U TTOKa3aTeJst
CTEIIeHU, HaXOAUTh 3HAUCHUS
creneunei Buga a" (a — mroboe
panMoHaIbHOE YMCcilo, N —
HaTypaJbHOE YHCJIO).

ITonumMaTh CMBICH 3aITMCH OOJIBIITUX
YHCeNl C MOMOIIBIO NECITUIHBIX
npooeit u crenieneit ynciaa 10,
NMPUMEHATH X B PCATbHBIX




CUTYyalUsIX.
IIpuMeHATH TPU3HAKH JICTTUMOCTH,
pa3in0KeHUs HA MHOXXHUTEIN
HaTypaJIbHBIX YHCEI.

PeniaTtnb 3ajayM Ha 4acTH,
OPOIEHTHI, IIPOTIOPIINH, HA
HaxXOXJICHHEe ApoOu (MIpoIieHTa) OT
BEJIMYUHBI U BEJIMYUHBI IO €€ 1podu
(oporieHTy), IpOoOU (TIpOIIeHTA),
KOTOPBIN COCTABIISIET OJTHA BEJIUYNHA
ot apyroi. IllpuBoaurs, pa3oupars,
OLlEeHMBATH PA3JIUYHBIC PEIICHUS,
3aMyUCH PEHIEHUN TEKCTOBBIX 3ajad.
Pacno3zHaBaTe H OOLACHATH,
OMUpPasiCh Ha OIPEJICIICHUS, IPSIMO
OPONOPIUOHAIIBHBIE 1 OOPAaTHO
OpONOPIHUOHAIIbHBIE 3aBUCUMOCTH
MEXIy BeIUYUHAMU; NIPUBOAUTH
NnpUMepPbI STUX 3aBUCUMOCTEH U3
pearbHOTO MHUpPa, U3 APYTUX YISOHBIX
PEAMETOB.

PemaThb IpakTUKO-OPUCSHTUPOBAHHBIC
3aJ1a4y Ha APpOOU, MPOIICHTHI, TIPSIMYIO
1 00OpaTHYIO NPOIOPIIMOHAIBHOCTH,
OPONOPIUAN

Anredpanuyeckue
BbIPpAKEeHUS
(27 v)

BykBeHHBIE BBIpaXECHUSI.
IlepemenHsbie.
JlommycTuMBbI€ 3HAYEHUS
nepeMeHHbIX. POpPMYyIJIbI.
ITpeoGpazoBanue
OyKBEHHBIX BBIPAXXECHUH,
packpbITHE CKOOOKH
OpUBEJIEHUE TTOJI00HBIX
claraeMbIX.

CBoMCTBa CTENEHU C

HATypaJIbHBIM I1I0KA3aTEJIEM.

Mmuorounensl. CiiokeHue,
BBIYUTAHUC, YMHOXKCHHUC
MHOTO4JIECHOB. @OpMYJIbI

COKPAILEHHOI'O YMHO>XXECHUS.

PaznosxeHre MHOTro4JIEHOB
Ha MHOXHUTCIIN

OBJagerpb arebpandecKom
TEPMUHOJIOTUEN U CUMBOJIUKOM,
NPUMEHATH €€ B IIPOIIECCE OCBOCHUS
ydeOHOTo MaTtepuasa.

HaxoauTh 3HaueHUs1 OyKBEHHBIX
BBIPYKCHHUU ITPU 3aITaHHBIX
3Ha4YE€HUsIX OYKB; BBIOJIHSITH
BBIYUCIICHUS IO (pOpMyIam.
BbInoaHATH MpeoOpa3zoBaHUs
LE€JI0TO BBIPAYKECHUSI B MHOT'OYJIEH
OPUBEICHUEM ITOI0O0HBIX
cllaraeMbIX, PaCKpbITUEM CKOOOK.
BBINOJHATH YMHOXXEHUE OJTHOYJICHA
Ha MHOTOYJIEH U MHOTO4YJIeHa Ha
MHOT'O4YJICH, MPUMEHATH (pOPMYyIIbI
KBaJipaTa CyMMBbI U KBaJipaTa
pa3HOCTH.

OcyuecTBJSTH PA3I0KEHUE
MHOTOWICHOB Ha MHOXKUTEJIH MyTEM
BBIHECEHUA 34 CKOOKH OOIIEro
MHOXHTEIISI, IPUMEHEHUS (hOPMYIIbI
Pa3HOCTH KBaaApaToB, GOpMYJIT
COKPAILIEHHOI'O YMHOYXEHUS.
IIpumenaTs IpeoOpa3zoBaHUC
MHOTOWICHOB JIJISI PEIICHUS
pa3IMYHBIX 3a7a4 U3 MaTeMaTHKU,
CMEXXHBIX MPEJIMETOB, U3 pPeaIbHOU




OpPaKTUKH.
3HAKOMHUTBLCS ¢ UCTOPUEN pa3BUTHUA
MaTeMaTuKm

YpaBHeHus u
HepaBeHncTBa (20 u)

YpaBHeHHE, IpaBUiia
npeoOpazoBaHUS
YpPaBHEHUSI,
PaBHOCUJIIBHOCThH
YpPaBHEHUM.

JInneliHOE ypaBHEHHUE C
OOHOU MEPEMEHHOM,
peuieHne JTUNHEUHBIX
ypaBHeHU. Pemmenue
3a71a4 C IMOMOILBIO
ypaBHEHUMU.

JInneliHOE ypaBHEHHUE C
JIByMsI IEPEMEHHBIMHU U €rO
rpaguk. Cucrema aByx
JIMHEUHBIX YPABHECHHUU C
JIByMsI TICPEMEHHBIMU.
Pemenune cucrem
ypaBHEHH crtocoO0M
IMOICTAaHOBKHU U CIIOCOOOM
CIIOKEHMUS

Pemrathb 1uHEITHOE ypaBHEHUE C
OJHOU NEepPEeMEHHOU, NPUMEHS A
NPaBUJIA IEPEX0JA OT UCXOIHOTO
yYpaBHEHUS K pABHOCUIILHOMY €My
6osee npoctoro Buaa. [lposepars,
SIBJISIETCS JTU KOHKPETHOE YHCIIO
KOPHEM ypaBHEHUS.

IMoa6upaTs NpuMepsI M1ap YHCEI,
SIBJISIFOILIXCS PELIEHUEM JIMHEMHOI O
YPABHEHHUSI C IByMsI IEPEMEHHBIMU.
CTpouTh B KOOpAUHATHOU
MJIOCKOCTH rpaduK JIUHEHHOTO
YPaBHEHUs C IBYMs IIEPEMEHHBIMU;
HOJIb3YysICh TpaUKOM, NPUBOAUTH
NpUMepPbI PELICHUS] YPaBHEHUS.
HaxoauTh pelieHue CUCTEMBI ABYX
JIMHEWHBIX YpaBHEHUU C JIBYMS
NEepPEMEHHBIMU.

CocraBisTh M peliaTb ypaBHEHUE WU
CUCTEMY YPaBHEHUH MO yCJIOBUIO
3aJla4y, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJladyud
NOJYYEHHBIN pe3yabTaT

Koopannarbin
rpapuku. ODyHkuumn
(24 )

Koopaunnara Touku Ha
npsimoi. HuciioBbie
OPOMEXYTKHU.
Paccrosinue mexay
JIBYMSI TOUKAMH
KOOPJWHATHOU MPSIMOU.
IIpsamoyrosnbHast cucrema
KOOpAMHAT Ha
rtockocTu. IIpumepst
rpaduKoB, 3aJaHHBIX
popmynamu. Urenue
rpauKOB peaTbHBIX
3aBUCUMOCTEU.

IMonsarue pyuknuu. ['padpuk
¢ynkuuu. CpoiicTBa
bynakmii. Jluaeitnas
¢ynkuums. Iloctpoenne
rpaduka TUHEHHOMU
dbynkumu. I'padpuk PyHKIMN
y=1x|

HN306paxaTh HA KOOPAUHATHOU
OpsiMOM TOYKH, COOTBETCTBYIOIIIHE
3aJlaHHBIM KOOpJIMHATAM, JIy4H,
OTpPE3KH, UHTEPBAJIbI; 3aIMChIBATh UX
Ha alreOpandecKoM sI3bIKE.
OTMeuyaTb B KOOPAUHATHOM
MJI0CKOCTH TOYKH T10 33JaHHBIM
KOOpAWHaTaM; CTPOUTH IpaduKu
HECJIOKHBIX 3aBHUCUMOCTEH,
3aZlaHHBIX (popMyJiaMH, B TOM YHCJIIE
C TIOMOIIBIO TUPPOBBIX
nabGopaTopui.

IIpuMeHSITh, H3y4YaTh MPEeMMYIIeCTBA,
HHTepNpeTHPOBATH rpaduyuecKuit
coco0 TIpeICTaBIICHUS U aHAITN3a
pa3HOOOpa3HOU KU3HCHHOU
uHpOpMaIUH.

OcBauBarthb NoHsATUE PYHKIINH,
OBJIaIeBaTh (PYHKIITHOHAIHHOMU
TEPMHUHOJIOTHUEH.

Pacno3zHaBaTh JTUHEHHYIO (PYHKIIUIO
y = kx + b, omuchiBaTh €€ cBOMCTBa
B 3aBUCUMOCTHU OT 3HAYECHUU
ko3(dPurmenton K u b.

Crpouts rpaduku JUHEHHOMN
byukumn, GyHKIum




y=Ixl.

Hcnoab3oBath nudpoBbIie pecypchbl
JUISL TIOCTPOCHUS

rpadukoB QPYHKIIUH U U3YUCHUS UX
cBOMCTB. IIpuBonuTs npumMmepst
JIMHEWHBIX 3aBUCHUMOCTEUN B
peanbHBIX Npoleccax U sIBJICHUSIX

IToBTOpEHUE M
00o0meHue (6 1)

IToBTOpEHHE OCHOBHBIX
HOHSITUI U METONOB Kypca /
Kjacca, 0000IIeHre 3HaHUH

BbiOupaTh, NPUMEHATH OLIEHNBATH
€Ioco0bI CpPaBHEHUS YU CE,
BBIYMCIICHHUH, TIpeoOpa3oBaHU
BBIPA)KCHUM, PELIICHUSI YPAaBHECHUM.
OcyuecTBJITH CAMOKOHTPOJIb
BBIIOJIHSIEMBIX NeHUCTBUN U
CaMONPOBEPKY pe3yabTara
BBIYMCJICHUH, TpeoOpa3oBaHU,
nocTtpoeHuii. Pemiathb 3aaa4m u3
peanbHOM KU3HU, IPUMEHSATH
MaTeMaTH4YecCKue 3HAHUS IS
peleHus 3a1a4d U3 ApyTux NpeIMETOB.
Pemath TeKCTOBBIE 3a/1a4H,
CpaBHHMBAaTh, BLIOMPATh CIOCOOBI
pELICHUs 3a0a4H.

8 kJuacc (He menee 102 u)

Ha3Banue pa3aena
(TemMbl) Kypca
(K0JIMYECTBO YaCOB)

OcHoBHoOe coaep:xaHue

OcHoOBHbBIE BUBI /1eATEJIbHOCTH
o0yyaromuxcs

Yucaau
BbIUMCJIEHUS.
KBaagpartHbie
KOPHH

(15 )

KBagpaTHsblii KOpeHb U3
qucia.[loasitue 06
HUppaALHUOHATBHOM YHUCIIE.
JlecaTuanabie
OPUOITHKESHUS
UppalMOHAIBHBIX YHCEII.
JlelicTBUTEIbHBIC YHCJIA.
CpaBHeHUE
JIEVUCTBUTEIBHBIX YHCEII.
ApudpmMeTnyecKuit
KBaJpaTHbIN KOPEHb.
YpaBHeHHE BUAA X% = a.
CsoiicTBa apu(PMETHIESCKUX
KBaJpaTHBIX KOPHEMU.
IIpeobGpazoBanue
YUCJIOBBIX BBIPAKCHUM,
coaeprKalux KBagpaTHbIC
KOpHH

®opMyIHPOBATH OINpeaeIeHHe
KBaJIpaTHOT'O KOPHS U3 YUCIIA,
apu(pMETHUECKOTO KBaJIpaTHOTO
KOPHSI.

IIpuMeHATH onepanuio U3BJICYECHUS
KBaJIpaTHOT'O KOPHSI U3 YHUCIIa,
HCMO0JIb3Ysl TPU HEOOXOIMMOCTHU
KaAJbKYJIATOP.

OunenuBaTh KBaJIpaTHbIC KOPHU
LIEJIBIMM YHUCJIAMHU U JECATUYHBIMU
APOOSIMHU.

CpaBHMBATBH U YNIOPSAA04YNBAThH
panuoHaJIbHbIE U UPPALIMOHAJIBHBIC
4yucia, 3allUCaHHbIE C TOMOIIBIO
KBaJpaTHBIX KOPHEU.

HccaenoBaTh ypaBHEHHE X = @,
HaXOJAWUTh TOYHbIE U MPUOINKEHHBIE
KopHH nipu a > 0.

HccaenoBaTth CBOMCTBA KBAJIPATHBIX
KOpHEH, IPOBOAS YHCJIOBBIE
DKCIEPUMEHTHI C HCIIOJIb30BAHUEM
KaJbKyJIATOpPa (KOMIIBIOTEPA).
Jloxka3bpIBaTh CBONMCTBA
apu(MEeTHYECKUX KBaAPATHBIX
KOpPHEW; NPUMEHSITh UX IJIs1




npeoOpa3oBaHUS BRIPAXKEHU.
BbInoJHATH Npeodpa3oBaHus
BBIPaXKEHUM, COAEPIKAIINX
KBaJpaTHbIE KOpHU. BeipaxkaTp
IIEPEMEHHBIE U3 TE€OMETPUYECKUX U
(puzuueckux Ghopmyi.

BbruuciasaTh 3HAYEHUS BBIPAKCHUH,
coaep KalluX KBaJIpaTHbIE KOPHHU,
HWCHOJIB3YsI IPU HEOOXOAUMOCTH
KaJIBKYJIATOP.

Hcnouab30BaTh B XOA€ pELICHUs
3a/1a4 dJI€MEHTapHbIC
NpeaCcTaBIEHUs], CBA3aHHBIE C
OpUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMHUTBLCH € UCTOPHMEH pa3BUTHUSA
MaTE€MaTHUKHU

Yucaa u
BbIYHCJICHHU.
CTeneHb ¢ 1eJbIM
nokasartejem (7 4)

CreneHp ¢ 1EIbIM
IIOKAa3aTEeJICM.
CrannapTHas 3al1UCh
qucia.

Pa3zmepsr 0OBbEKTOB
OKpYy>Karouero mupa (ot
AJIEMEHTapPHBIX

4acTHUI 10 KOCMHYESCKUX
OOBEKTOB), NIIUTEIHLHOCTh
OpPOLIECCOB B
OKPY>KaroIIieM MHUpE.
CBoliCcTBa CTEICHU C
IIEJIBIM ITOKa3aTEJIEM.
KBagpaTHsblii TpEXUIIEH.
Paznoxxenue kBaJipaTHOTO
TpEXUJIEHAaHA MHOXUTEIIN

dopmyHpoBaTH ONpeaeieHre
CTETICHHU C LEJIBIM TTOKa-

3aTEJIEM.
IMpeacraBiasiTh 3aUCh OOJIBIINX U
MaJIbIX YMCEJI B CTAHIAPTHOM BH/JIE.
CpaBHuUBATBH 4YHCJA U BEJIUYHHBI,
3aIlMCaHHbIE C UCIIOJIb30BAHUEM
creriean 10.
Hcnoab3oBars 3anMCch YHUCET B
CTaHJIapTHOM BHUJIE JJISI BBIPAXKECHUS
pa3MepoB OOBEKTOB, JTUTEIBHOCTH
MPOLIECCOB B OKPYXKAIOIIEM MHpE.
DopMyJIMPOBaTh, 3alIUCHIBATH B
CHUMBOJIMYECKO (opMme u
WLJIIOCTPUPOBATH NPpUMeEpPaMu
CBOWCTBA CTENEHU
C LICIBIM I1OKa3aTeIEM.
IIpuMeHATH CBOMCTBA CTEIICHU IS
npeoOpazoBaHUS
BBIPAXKEHUM, COJCPKAIINX CTEIICHHU C
LeJbIM MoKa3aTeneM. BoInoJaHATH
JefiCTBUSA C YMCJIAaMM, 3alIUCAHHBIMHU B
CTaHJIapTHOM BHUJE (YMHOXECHUE,
JIeII€HHUE, BO3BEIAECHUE
B CTCIICHB)
Pacno3dHaBarb KBaJpaTHBIU
TPEXYJICH, YCTAHABJIUBATH
BO3MOYKHOCTB €0 pa3jIOKEHHUs Ha
MHOKHUTEIH.
PackiaaabiBaTh HA MHOXKHUTEJIH
KBaJpaTHBIA TPEXWICHC
HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

Anredpanuyeckue
BBIPAKCHHUS.
Auaredpanyeckasi

Anrebpanyeckasi ApoOb.
JlonmycTtumele 3HaUECHUS
NEePEMEHHBIX, BXOJISIINX B

3anuchIBaTh ajireOpanvdecKue
BbIpakeHuss. Haxoaursb
0061acTh ONpeAeICHUS PAIlMOHAIILHOTO




Apodb anreOpandecKue BbIpa’K€HUs1. BBINOJHATH YMCIOBbIE
(15 v) BbIpa)xeHUs1. OCHOBHOE MOJICTAHOBKH U BBIYHUCJSATH 3HAUCHHUE
CBOICTBO aJireOpanyeckon JIpoOu, B TOM YHCJIIE C MOMOIIBIO
npoowu. CokpariieHue KaJIbKyJIsiTOpa. @opMyJIupoBaTh
IpoOei. OCHOBHOE CBOWCTBO ajreOpanyeckoit
Cno>xeHue, BbIUUTaHUE, JpoOH Y NIPUMEHSATH €ro JIIs
YMHOY>KEHHE U JICJICHUE npeoopazoBaHus Apooeii. BbINOJIHATH
anreOpanvecKux ApoOeii. JeliCTBHUSI C aIreOpandeCKUMH
IIpeoOpa3zoBanue npoosimu. ITpuMeHATs peoOpa3zoBaHUs
BBIpaKEHUU, cOoieprKaIInX BBIpaKE€HUHN TSI pelleHus 3a71ay.
anrebpandeckue apoou BbipaxkaTh nepeMeHHble U3 GOpMYI
(pusmueckux, reOMETPUICCKUX,
OMUCKHIBAIONINX OBITOBBIC CUTYAIIHH)
YpaBHeHust KBanpatHoe ypaBHEHHUE. Pacno3HaBaThb KBaJipaTHbIE
H HEPaBEHCTBA. Henonnoe xBagpaTtHOE YpaBHEHUS.
KBagparnbie ypaBHeHue. @opmyiia 3anuceiBaTh GOPMYJy KOpHEH
YPaBHEHUS KOPHEM KBaJApaTHOTO KBaJIpaTHOI'O YpPaBHEHUS; peliaTh
(15 u) ypaBHeHus. Teopema KBaJpaTHbIEe YPABHEHUH — IOJIHbIC
Buera. U HETIOJIHBIE.
Pemenne ypaBHEeHMIA, IIpoBoauTh Npocreimmue
CBOJISIIIIUXCS K HCCJIeIOBAHUSA KBA/IPATHBIX YPABHEHUM.
kBazpaTtHbIM. [IpocTeitine | Pemiarb ypaBHeHMsI, CBOJISIIIUECS K
JPOOHO-parMOHAILHBIE KBaJIpaTHBIM, C TOMOIIIBIO
ypaBHEHUS. npeoOpa3oBaHUM U 3aMEHOU
Penienue TeKCTOBBIX 3a1a4 | IEPEMEHHOM.
C TIOMOIIBIO KBaJAPaTHBIX Ha6aroaaTs 1 aHAJIM3UPOBATH CBSI3b
ypaBHEHUM MEXy KOpHSIMH UKOdPPUIIIeHTaMU
KBaJIpaTHOT'O YpaBHEHHUSI.
dopmysupoBaTh TeopeMy Buera, a
Tak>ke 0OOpaTHYIO TEOpeEMY,
OPUMEHSITh 3TH TEOPEMBI JIJIsI
peuleHus 3aga4d. Pemars TekcToOBbIE
3a/lauM aNreOpandecKuM CIiocoooM:
NEePEXOJNUTH OT CJIOBECHON
(popMyNnHpPOBKH yCIOBHUS 3aJlauM K
anreOpandecko MOJIeJIN MyTEM
COCTaBJICHUSI yPAaBHEHUSI; pELIaTh
COCTaBJIEHHOE yYpaBHEHUE;
WHTEpOPETUPOBATH PE3yIbTaT.
3HAKOMHUTBCH ¢ UCTOPHUEH pa3BUTUSA
anreophl
YpaBHeHust JIuHeliHOe ypaBHEHUE C Pacno3naBaThb JJUHENHBIC
H HEPaBEHCTBA. ABYMSsI TIEPEMEHHBIMHU, YPaBHEHUSI C IByMsI IEPEMEHHBIMU.
Cucrembl ero rpaduk, ipuMepsbl Ctpouthb rpaduKu JTUHEHHBIX
YPaBHEeHHUI pelIcHUs] ypaBHEHUU B YPaBHEHUI, B TOM YMCJIE
(13 ) LIEJIBIX YHCIIaX. HUCNO0JIb3YH U(POBBIE PeCypPChl.

Pemenne cucrem aByx
JIMHEUHBIX YPAaBHECHHUU C
JIByMsI IEPEMEHHBIMU.
IIpumeps! penieHust
CHUCTEM HEJIMHEUHBIX
YPaBHEHUH C OIBYMs

Pasauuars napauienbHbIE U
NepECEKAIONINECS NPAMBIETIO UX
YPaBHEHUSIM.

Pemrath cucTeMBbI IBYX JIMHEHUHBIX
YpPaBHEHUH C IByMsI IEPEMEHHBIMU
IMMOJICTAHOBKOM M CIIOKCHHECM.




TNICPCMCHHBIMU.
I'paduueckas
HUHTEpIpETAlA
YpPaBHEHHUS C JABYMS
HCPECMCHHBIMU U CUCTCM
ypaBHEHUU C ABYyMsI
NSPCMCHHBIMU.

Penrenne TeKCTOBBIX 3a1a4
C IOMOIIBIO CUCTEM
ypaBHEHUU

Pemiats nmpocTeUIINE CUCTEMBI, B
KOTOPBIX OJJHO U3 YPaBHEHUIl HE
SIBJISIETCSI JINHEWHBIM.

IIpuBoauTH rpadpuyecKyro
HHTEpNpPeTAnNI0 PELICHUS YpaBHEHUS
C ABYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUN C ABYyMsI IIEPEMEHHBIMMU.
Pemiath TeKCTOBBIC 3a1a4H
anredpandeckum Crrocooom

YpaBHeHust
U HEpaBeHCTBA.
HepaBencra (12 u)

YHucioBbele HEpABEHCTBA U
UX CBOMCTBA.
HepaBeHcTBO ¢ 0qHOM
nepeMeHHoOU. JInHelHbIe
HEPaBEHCTBA C OJTHOM
NEPEMEHHON U UX
peuienue. CuctemMsl
JIMHEUHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOU U UX
peuieHue.

HN3o0pakeHue perieHus
JIMHEMHOT O HEPABEHCTBA U
UX CUCTEM Ha YHUCIIOBOU
npsaMoOn

PopmMyIHpPOBATH CBOICTBA
YUCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA
KOOPJIMHATHOM MPSIMOU, 1OKA3bIBATH
anredpanvecKu.

IIpuMeHATH CBOCTBA HEPABEHCTB B
XoJe pemeHus 3a1a4d. Pemmarb
JIMHEMHBbIE HEPABEHCTBA C OJTHOM
EepeMEHHOM, N300pakaTh pelIcHNUE
HEpaBECHCTBA HA YHCJIOBOU MPSIMOM.
Pemiath CUCTEMBI JIMHEUHBIX
HEPaBEHCTB, H300pakaTh peIlICHUE
CHUCTEMbI HEPABEHCTB Ha YHUCJIOBOU
OpsIMOU

DyHKIUH. IHonsiTue pyHKOUU. Hcnoab3oBaTh GYHKIIMOHAIBHYIO
OcHoBHBIE OOGacTh onpeneseHus U TEPMHUHOJIOTHIO U CUMBOJIHMKY.
TMOHATHSA MHOKECTBO 3HAYCHUU BbiuucasTe 3HauYeHUus: QyHKIIUM,
(5 v) ¢pyukuuu. Cnoco6sbl 3alaHHBIX (hOpMyTaMHu
3amaHusT PyHKITUHN. (mpu HEOOXOAUMOCTH HUCIIONB30BaTh
I'padux pyHkIHHU. KAJIbKYJIITOP); COCTABJIATH TaOJIHIbI
CgroiicTBa QyHKIIUU, UX 3HAYeHUil QyHKINH.
oTOOpaxeHne Ha CTpouTh 0 TOUKAM rpapuku
rpacguke (byHKIHIA.
OnuceiBaTh cBoOlicTBa (QYHKIINU HA
OCHOBE €€ rpauuecKoro
MpeJICTaBICHHUSI.
Hcnoab3oBaTh GYHKIIMOHAIBHYIO
TEPMHUHOJIOTUI0O ¥ CUMBOJINKY.
HccaenoBaThb npuMepsl rpadukos,
OTpaXKaIOILIMUX peaabHbIC TIPOLECCHI U
SIBIICHHUSI.
IIpuBoaAMTH NpUMePHI IPOIIECCOB U
SIBJICHHUM C 3aJJaHHBIMU CBOIMCTBaMH.
HUcnonb30BaTh KOMNBbIOTEPHBbIE
NMPOrpaMMBbl JIJIsl TOCTPOCHUS
rpadukoB GYHKIIUN U U3YUCHUS UX
CBOMCTB
DyHKUMNH. YTeHue U mocTpoeHHue Haxoaurts ¢ noMouib10 rpapuka
Yucs0BbIe rpadukoB pyHKITUHA. (OYHKIIMH 3HAYEHUE OJTHON U3
byHKun IIpumeps! rpadpukosn paccMaTpuBaeMbIX BEJIUYHH T10
(9 v) (pyHKIIMN, OTparkarommx 3HAUYECHUIO JAPYTOH.

peabHbIC TTPOIIECCHI.

B HeclI0KHBIX cllydasix BbIPaKaTh




DyYHKIHUH, OMUCHIBAIOIINE
MPSIMYIO U OOpaTHYIO
OpONOpPHUOHATIbHBIC

3aBUCHUMOCTH, UX IpaduKH.

I'uniepOomna. I'padpux
dbyHKIUM Y = X2, OyHKIUN
y=x,y=x}y= XY
= |x|; rpaduueckoe
pelleHne ypaBHEHUN U
CHUCTEM ypaBHECHU

¢dopmyJioii 3aBUCUMOCTb MEXIY
BE€JIMYWHAMMU.

OnuceiBaTh XapakTep U3MEHEHUs
OIHOH BEJIWYUHEI B
3aBUCUMOCTHU OT U3MEHEHUS
JAPYTOH.

PacnozHaBaTh BUbI U3Yy4a€MBbIX
byHKIIU].

IToka3bIBaTh cCXeMaTHY€CKU
MOJIOKEHUE Ha KOOPIUHATHOM
IUIOCKOCTH TpauKOB (HYHKIIUH
Buma: y = X2, y= x5,

y=X,y=lIxl
HUcnoab3oBarth (PYHKIMOHAJBHO-
rpaduyeckne mnpeACTABJIEHUS s

peuIeHns U ucciie0BaHNusl ypaBHEHUMN
U CHUCTEM YPaBHEHUI.

IIpumensiTs HMPppPoOBHLIE pecypehbl A1
NOCTpOCHUS rpad®uKoOB (PYHKIIUN

IloBTOpEHUE M
0000eHue (6 1)

IToBTOpEHHE OCHOBHBIX
HNOHATUU U METOZOB KYpPCOB
7 u 8 xj1accoB,0000I1IIeH1E
3HAHUU

Boi0uparb, npUMeHATH, OLIEHUBAThH
€noco0bI CPaBHEHUA YU CE,
BBIYMCJICHUH, TTPeoOpa3oBaHU
BBIPA)KCHUM, PELIICHNUSI YPAaBHECHUM.
OcyuiecTBJIATH CAMOKOHTPOJIb
BBIOJIHSIEMBIX JeUCTBUN U
CaMONPOBEPKY pe3yabTara
BBIYMCJIICHUN, MpeoOpa3oBaHUM,
HNOCTPOCHHUH.

Pemiats 3a5a4um U3 peaibHOM KU3HH,
NPUMEHATh MATEMAaTUYECKHUE 3HAHUS
JUISL pelIeHUs 3a71a4 U3 JIPYyTrux
MNpPEeIMETOB.

Pemrath TEKCTOBBIE 3a1a4H,
CpaBHHUBATh, BBIOUPATH CIIOCOObI
pelieHus 3a1a4u

9 knacc (He menee 102 v)

Ha3Banue pa3nena
(Tembl) Kypca (41 c/10

OcHOBHOe coJepkaHue

OcHoOBHbIE BHABI JeATEJIbHOCTH
00y4YarIIHuXCs

4acoB)

Yucaa u PanmmonansHbIE uncaa, Pa3zBuBarh npeacraBjieHUsI O YUCIAX:
BbIYMCJIEHHUSI. HppalioOHaJIbHBIC YUCIIA, OT MHOECTBA HaTypaJdbHBIX YHUCEI 0
JlediCTBUTENbHBIE KOHEYHbIEC U MHOKECTBA JCUCTBUTEIBHBIX YHUCE.
yucaa beckoHeuHble I€CITUYHBIE O3HAKOMUTBLCHA C BO3MOXHOCTBIO

(9 v) npobu. MHOXKeCTBO MPEJICTABIICHUS JEUCTBUTEIILHOTO

NEHUCTBUTCILHBIX YHCEI;
OEeUCTBUTENBHEBIE YHCIIa
KaK OeCKOHEYHbIE
JIECSITUYHBIE IpOOH.
BzaunMHoO oagHO3HauHOE
COOTBETCTBUE MEXKIY
MHuokxecTBOM

yyciia KaKk OECKOHEYHOU NeCATHUYHON
IpoOu, MPUMEHATH NCCATUYHBIC
OPpUOTIDKEHUS palliOHATBHBIX U
UppaALIUOHAIIBHBIX YUCE.
N300pakaTh N€UCTBUTEIIBHBIC YHCIIA
TOYKAMU KOOPAUHATHOU NPSIMOM.
3anucbiBaTh, CPABHUBATH U




JICUCTBUTEIbHBIX YUCEI U
MHO>XECTBOM TOYEK
KOOpJAUHATHOMN IIPSMOM.
CpaBHeHHUE
JICUCTBUTEIBbHBIX YHUCEI,
apudMeTHIECKHUEe
JAEVCTBUA C
IEUCTBUTEILHBIMHA
4HCJIaMHU.

I[MpubnmxxéHHoe 3HaAUYCHHUE
BEJIMYUHBI, TOYHOCTH
NPUOITH>KECHUSI.
OkpyrJieHue 4rcell.
IIpukuska 1 oneHKa
pe3yJIbTaTOB BBIUYMCIICHUM

YHOPAJA0YUBATH JCUCTBUTEIIbHBIC
qucia.

BbINOJIHATH, coueTasi yCTHBIE U
NUCHhMEHHBIE TPUEMBI,
apupMeTHYEeCKHEe NEHCTBUA C
panoHaJIbHBIMU YUCJIAaMHU; HAXOAUTh
3HAYEHUs CTEIIEHEN C LIEJIBIMU
NoKa3aTeJIsIMU U KOPHEM;
BBIYHUCJIATH 3HAUYCHUS] YHCIIOBBIX
BBIPAKCHUU.

ITonyunTs npeacraBjieHHe O
3HAYMMOCTH JE€HCTBUTEIBHBIX YUCEI B
MIPAKTHUYECKOU AEATEIbHOCTHU
4eJIOBEKa.

AHAJIM3UPOBATH U J1€J1aTh BBIBOJBI O
TOYHOCTH NMPUOITHKEHUS
AEUCTBUTEIILHOTO YHCIa IIpU
pelenuun 3aaad.

OKpyrJasaTh AJeHCTBUTEIbHBIC YHUCIIA,
BBINOJIHATH NPUKUAKY pe3yJibTaTa
BBIYHCIICHUW, OLleHKY 3HAa4YCHUU
YHUCJIOBBIX BBIPAKEHUMN.
3HAKOMHUTBLCH ¢ UCTOPHMEH Pa3BUTHUSA
MaTE€MaTHUKHU

YpaBHeHus JInHeltHOe ypaBHEHUE. OcBauBaTp, 3aIOMMHATH U IPUMEHATH
U HepaBeHCTBA. Pemenne ypaBHeHUH, rpadguyeckue
YpaBHeHus CBOASLINXCSA K JIMHECHHBIM. | METOABI IIPU PECLICHUU YPABHEHUM,
¢ OTHOI KBanpatHoe ypaBHEHUE. HEPaBEHCTB U UX CUCTEM.
nepeMeHHOMI Pemenue ypaBHeHUN, Pacno3zHaBarth 11€16I€ U JIPOOHBIE
(14 g) CBOSIIINXCS K YpaBHEHUSI.
KBaJIpaTHbIM. Pemars JJMHeHHBbIE U KBaJAPAaTHLIE
bukBanpaTHbie ypaBHEHUsI. | YPABHEHHUsA, YPABHEHHUS, CBOIAIIINECS
IIpumepsl pemieHus K HUM, OpOCTEHIINEe TPOOHO-
YpPaBHEHUM TPEThEH U paloHaJIbHBIC YPaBHECHUS.
4eTBEPTOU CTETICHEN IlIpeasmaraTs BO3MO>XXHBIE CITOCOOBI
pa31oKeHHeEM Ha peuleHns1 TEKCTOBBIX 3a/1a4,
MHO>XXHUTEIIHN. 00CyKAaTh MX M peliaTbh TEKCTOBbIC
Pemenue npoGHO- 3aJla4u pa3HbIMH CIIOCOOAMHU.
paloOHaIbHBIX 3HAKOMHUTBLCH € UCTOPHMEH pa3BUTHUSA
YPaBHECHUU. MaTEeMaTUKHA
Penrenne TekKCTOBBIX 3a1a4
anrebpandyecKuM MeTOI0M
YpaBHeHus JInHeliHOe ypaBHEHUE C OcBanBaTh M NPUMEHATH IPHUEMBI
U HepaBeHCTBA. IBYMs IIEPEMEHHBIMU U €T0 | PCHICHUs CUCTEMBI IBYX JIMHEHHBIX
Cucremsbl rpaduk. YpPaBHEHUH C ABYMsl IIEPEMEHHBIMHU U
YPaBHeHU Cucrema IByX JTHUHEWHBIX CUCTEMBI JIBYX YpPaBHEHUM, B
(14 ) YPaBHEHUI C ABYyMs KOTOPBIX OOHO ypaBHEHUE HE

NEPEMEHHBIMU U
e€ peuieHue. Pemenue
CHUCTEM JIBYX YPaBHEHUM,
OJIHO U3 KOTOPBIX
JJMHEUHOE, a Ipyroe —

SIBJISICTCST JIMHECWHBIM.

Hcnoab3oBaTh PyHKIIMOHATBHO-
rpadugeckue mpeacTaBICHUS IS
pelIeHHs] M MCCJIeJ0BAHMUS YPaBHEHUI
1 CHCTEM.




BTOpPOU CTEIICHHU.
I'paduueckas
UHTEPIIPETALUS CUCTEMBI
ypaBHEHUU C ABYyMsI
nepeMeHHbIMU. Perienne
TEKCTOBBIX 3a7a4
anrebpandyeckum crocooom

AHAJIU3MPOBATH TEKCTHI 3a/1a4,
pemiaTh UX aIreOpandecKuM CIIOCOOOM:
nepexoauThb OT CIOBECHOU
(hopMyITUPOBKH YCJIOBUS 3a1a4u K
anreOpandecKko MOJEIH MyTEM
COCTaBJICHUSI CUCTEMbI YpaBHEHU;
pelaTrb COCTaBICHHYIO CUCTEMY
ypaBHEHUI; HHTEPNPeTHPOBATH
pe3yabTar.

3HAKOMHUTBLCH € UCTOPHMEH pa3BUTHUSA
MaTeMaTUKHU

YpaBHeHust
¥ HepaBeHCTBA.
HepaBencrBa (16

4)

YHucioBbele HEPABEHCTBA U
UX CBOMCTBA.

JInHeiiHble HEpaBEHCTBA C
OOHOMNIEPEMEHHON U UX
pelieHue.

CucremMsbl JIMHEWHBIX
HEPaBEHCTBC OOHOU
NEPEMEHHOU U UX
pelieHue.

KBanpartusie
HEpaBEHCTBA U UX
peuieHue.

I'padpuueckas
UHTEpIpEeTaLs
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs
nepeMEeHHbIMU

YuraTth, 3aIUCHIBATH, IOHUMATD,
HHTEPNPEeTHPOBATH HCPABCHCTBA;
HWCHOJIL30BAaTh CUMBOJIMKY U
TEPMHUHOJIOTHIO. BBINOJIHATH
npeoOpa3zoBaHUsI HEPABEHCTB,
HMCMOJIB30BATH I TPEOOpa3oBaHUSI
CBOICTBA YHCJIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JIMHEWHBIE U
KBaJipaTHbIEe HEpaBeHCTBa. PemaTh
JIMHEHBIC HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKIIFOYAFOIIINX
KBaJIpaTHOE HEPABEHCTBO, U peuIaTh
HUX; 00CyKAaTh MOJIyUYEHHBIE
peuieHust.

HN300paxaTh pellieHUe HepaBeHCTBA
U CHCTEMBbI HEPABEHCTB Ha YHUCIIOBOM
OpsIMOi, 3aMMCHIBATH PEIICHUE C
MMOMOIIILIO CUMBOJIOB.

PemaTh KBagpaTHBIC HEPABESHCTBA,
HUCTIOJIB3Ysl Tpauueckue
OpeICTaBICHHUSI.

OcBauBaTth U NIPUMEHATH
HEpaBEHCTBA MPHU pELICHUU
pa3nuYHBIX 3aj71a4, B TOM YHUCIIe
MPAKTUKO-OPUESHTUPOBAHHBIX

®Oyukumnu (16 )

KBanparuunas QyHKIIUS,
eérpaduk U cBoiicTBA.
ITapabona, koopauHATHI
BEPILINHBI TapadoJIbl, OCh
CUMMETPHH napaboJIbl.
CreneHHble (YHKIIUH C
HaTypaJbHBIMHA
mokKasarejsimMu 2 U 3, uX
rpauku U CBOWCTBA.

I'paduxu pyHKIIMIA: y

Pacno3naBaTh BUIbI H3y4YaeMbIX
(yHKIIMIT; HIJTIOCTPUPOBATH
CXeMaTH4YeCKH, 00 bACHATH
pacnojio)KeHre Ha KOOPIUHATHOMN
IJIOCKOCTH TpaduKOB PYHKITHI

Buga:y = kx, y = kx + b, y=—k, y

= ax?, y = ax’,

X
Y= X, Y =|Xx| B 3aBUCHUMOCTU OT
3Ha4YeHUH KO3 PUIINEHTOB;
ONHMCHIBAaTh UX CBOMCTBA.
Pacno3HaBaTh KBaJIpaTU4YHYIO
dyuskauro o popmyse. lpuBoauTsh
NpUMepPbI KBAJIPATUIHBIX
3aBHCUMOCTEN N3 PEaIbHOW YKU3HH,




¢u3ukn, reomerpun. BoIABIAATH U
00600maTh 0cCOOEeHHOCTH rpaduka
KBaJpaTU4YHON PpyHKIMU Yy = ax® +
bx + c.

Crtpouth 1 n300paxaThb
cxeMaTH4ecKH rpaduku
KBaJIpaTUIHBIX QYHKIIUN, 32 JaHHBIX
dbopMynamu Buaay = ax?,y = ax? +
g,y =a(x + p)?y=ax?+ bx + c.
AHAJIM3UPOBATH U IPUMEHSATH
CBOICTBA U3YUYECHHBIX (DYHKIIUMN 15
HUX TTIOCTPOEHHUS, B TOM YHUCJIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB

YucioBbie
MOCJIeA0BATEILHOC
™ (15 9)

IlonsATHE YHNCIIOBOM
MOCJIEA0BATEJILHOCTH.
3amanue
NOCJIEA0BATEIIbHOCTH
pPEeKyppEeHTHOM (popmyIton
udopmysoi N-ro dieHa.
ApudmeTnyueckas u
reoMeTpuyecKas
nporpeccun. @opmyisl N-
ro 4jeHa apupMeTHuIecKoi
UTECOMETPUUECKOM
OPOTrpPECCUM, CYMMBI
HepBBIX N YJIEHOB.
MN300pakeHne 4JIeHOB
apupMETHIECKOU U
reOMETPUUECKON
OpOrpecCcuii TOUKaMu Ha
KOOPAUHATHOU MJIOCKOCTH.
JluneHpIi 1
3KCHOHEHIINAJIbHbBIMN
pocCT.

Cr0KHBIE€ TPOIICHTHI

OcBauBaTh M NIPUMEHATH
WHJICKCHBIE 0003HAaYCHUSI, CTPOUTH
pedeBble BbICKA3BIBAHMA C
HUCMOJIb30BAHUEM TEPMHUHOJIOTUH,
CBSI3aHHOU C TIOHSTHEM
MOCJIE/IOBATEIILHOCTH.
AHaau3upoBaTth popmyiy N-ro 4ieHa
MOCJIE/IOBATEIILHOCTH WJIU
PEKYpPpPEHTHYIO POpMYITy U
BBIYUCJIATH YJICHbBI
OCJIEAOBATEJIBHOCTEM, 3a/ITaHHBIX
STUMH (popMyIamH.

YcraHaBauBaTh 3aKOHOMEPHOCTD B
MOCTPOEHUH TIOCIIEA0BATEIILHOCTH,
€CJIM BBIITMCAaHbl IE€PBBIE HECKOIBKO
€€ YJIEHOB.

Pacno3naBarth apudmMeTHdecKyio u
T€OMETPUUECKYIO IIPOTPECCHUU TIPHU
pa3HBIX criocobax 3agaHusl.

Pemats 3aauu ¢ UCTIOJIB30BAHUEM
bopmyi N-ro unena
apu(pMETHUIECCKON U TEOMETPUICCKOU
IIPOrPECCUU, CYMMBI IIEPBBIX N
YJICHOB.

N300paxkaTh YJICHBI
MOCJIEAOBATEJIPHOCTH TOYKaMH Ha
KOOPAUHATHOM IIJIOCKOCTH.
PaccmaTpuBaTh npuMepsbl POLECCOB
U SBJICHHH U3 peaJIbHOU KU3HU,
WLUTIOCTPUPYIOIINE U3MEHEHHUE B
apuMeTHIECKOM MPOrpeccum, B
T€OMETPUUECKON NPOTrPECCUH;
n300pakaTh COOTBETCTBYIOIIHUE
3aBUCUMOCTHU TrpadpudecKu.

Pemars 3aaa4M, CBsI3aHHBIC C
YHCJIOBBIMH I1OCJIEAOBATEIBHOCTSIMH,
B TOM YMCJIE 3aJa4d U3 PEAJIbHOM
SKU3HH C UCIIOJIb30BaHUEM HUPPOBBIX
TEXHOJIOTUH (PJIEKTPOHHBIX TAaOJIMHII,




rpaUIeCcKOro KaJbKyJIsIToOpa U
T.I.).

PemiaTh 3a1a4u Ha CJIIOKHBIC
OPOIIEHTHI, B TOM YHUCJIE 3a/1a4M U3
peanbHOM NPaKTHUKH (C
HUCIIOJIb30BAHUEM KaJIbKYJISITOpA).
3HAKOMHUTBLCH C UCTOPHeEN Pa3BUTHUSL
MaTeMaTHUKU

IHoBTOpEHME,
00001IEHHE,
CHCTEMATH3AIUS
3HAHUI?

(18 u)

YucJjga v BbIYUCIEHUA
(3ammuck, CpaBHEHHUE,
JOCUCTBHS C
IEUCTBUTEILHBIMHA
9HCcJIaMH, YHCJIOBas
npsimMasi; IPOIICHTHI,
OTHOILEHUS, ITPOTIOPIINH;
OKpYyTJICHHE,
OpUOIMHKEHUE, OIICHKA;
penIieHne TeKCTOBBIX
3a/1a4 apu(PpMeTUIECCKUM
CIIOCcCoOO0OM)

OnepupoBaTb NOHATHSMM:
MHO>KECTBO, HOJIMHO>XECTBO,
onepauyu HaJl MHOYKECTBaMU;
HCIOJIB30BaTh rpauuecKoe
MIpEeCTaBICHUE MHOYKECTB JIJIsI
ONUCaHUs peajbHbIX MPOIIECCOB U
SIBJICHUHN, IPU pELIEHNUH 3a7a4 U3
JPYTrux y4eOHBIX NPEIMETOB.
AKTYyaJIM3UpPOBATh TEPMUHOJIOTHIO T
OCHOBHBbIE /1eliCTBUS, CBI3AHHbIE C
YHCJIAMHM. HATypaJbHOE YHCIIO,
MPOCTOE U COCTAaBHOE UMCIIA,
JIEIMMOCTh HaTypaJIbHBIX UHCEI,
MPU3HAKHU IEJIUMOCTH, LIEJIO€ YHCIIO,
MOJIyJIb YHCJIa, OOBIKHOBEHHAsI U
JiecsITUYHAas ApOOU, CTaHAAPTHBIN BU
4qucia, apupMeTHIecKuil KBaapaTHbIN
KOpPEHb. BBINOJIHATH A€l CTBUA,
CPaBHHUBATh M YIIOPAAOYMBATH YNCIIA,
MpEICTAaBIISITh YHUCIIa Ha
KOOPAWHATHOU NPAMOM, OKPYIJISATH
YUCIIa; BBINOJHATH NPUKUAKY U
OLICHKY Pe3yJIbTaTa BBIYMCIICHUN.
Pemiars TekcTOBBIC 321a4H
apudpmeTHueckuM cnocoooM. Pemiatb
npakTUYecKue 3a1a4M, cojeprKalirie
MPOLIEHTHI, JOJIU, YaCTH,
BBIpa’karoIlliue 3aBUCUMOCTH:
CKOpPOCTh — BpPEMSI — PACCTOSIHUE,
IIEeHa — KOJIMYECTBO — CTOUMOCTD,
00bEM pabOTBl — BpeMsT —
MIPOU3BOAUTEIBHOCTh TPY/ia.
Pa30uparth peajabHbI€ )KU3HEHHBIE
cutyanuu, popmMyJMpoBaTh UX Ha
sI3bIKE€ MAaTEMAaTUKHU, HAXOAUTh
peuleHne, npuMeHsIst
MaTeMaTU4YeCKHUU arrapar,
MHTEePNPEeTHPOBATH pPe3yabTaT

Anredopanuyeckne
BbIPaKeHUs
(mpeoOpazoBaHue
anreOpandecKux
BBIpA)XCHUH, TOITYCTUMBIC
3HAUYECHUSI)

OnepupoBaTh NOHSATUSAMM: CTCIICHb
C LIEJIBIM ITOKa3aTeJIeM,
apu(pMETHUECKUN KBaApaTHBII
KOpPEHb, MHOT'OUJICH,
anredOpandeckasi IpoOb, TOXKISCTBO.
BBLINOJHATHL OCHOBHLIE JIeHCTBUS.




BBITIOJTHSITH PAc4YETHITIO (hopMYyIaMm,
MpeoOpa3oBLIBATH IEJIbIC, APOOHO-
palnmoHaIbHBIC BRIPAKCHUS U
BBIPaKEHUSI C KOPHSIMHU,
peanu30BBIBAaTh PAa3I0KEHUE
MHOT'O4JICHa Ha MHO>KHUTEJIH, B TOM
YHUCJIe C UCTIONB30BaHUEM (POpMYIT
pa3HOCTH KBaJIpaTOB M KBajgpaTta
CYMMBI U Pa3HOCTH; HAXOAUTh
JIOIMMYCTUMBbIE 3HAYCHUSI NEePEMEHHBIX
JUIsl TPOOHO-parimOHATIBHBIX
BBIPAYKCHUM, KOPHEM.

PdyHKIMHU (IOCTPOCHHUE, OnepupoBarb NOHATUSAMMU:
CBOMCTBA N3YYEHHBIX byukuus, rpaduk GyHKITUN, HYITA
¢ynkumii; rpadpuaeckoe byHKIIMH, IPOMEKYTKHU

pelIeHUEe YpPaBHEHUM U UX | 3HAKOIIOCTOSIHCTBA, IPOMEXYTKHU
CHCTEM) BO3pacTaHus, yObIBaHUS,

HauOonblllee U HaUMEHbIIIee
3HauYeHUs (QYHKIINH.
AHaJIU3MPOBaTh, CPABHUBATh,
00Ccy:KIaTh CBOMCTBAQYyHKIINH,
CTPOUTH UX rpaduKU.
OnepupoBaTh NOHITUAMMU: TIPsIMAsT
MMPONOPIIUOHATIFHOCTb, OOpaTHast
MIPOTIOPIIUOHATBHOCTD, TUHEHHAS
byskuys, kBaapaTuaHas GyHKIIUS,
napabouna, rurepooa.
Hcnoab3oBaTrh rpapuKu s
onpeaeneHus CBOMCTB, IIPOLIECCOB U
3aBHCUMOCTEMH, AJIs1 pellieHus 3a1a4
U3 JIPYTUX Yy9eOHBIX MPEIMETOB U
peanbHO XKU3HU; MOJAeJIMPOBATH C
MMOMOIIBIO TPa()UKOB peaTbHbIC
MPOIIECCHI U SIBJICHUSI.

Boipaxkars popmyiamu
3aBUCHUMOCTH MEXJIy BEJIUINHAMU
13neck npeacTaBiaeHsBI BJIEMEHTHI COAEPIKAHUS Kypca, U3ydaBIuecs: B 5—=8 Kkiaccax u
TpeOyrolue NOBTOPEHUs, 0000mIeHs U cucTeMaTtu3aiuu. OopamarbCcsi KOTOMY
MaTepualy MOXXHO B BHUJIC aKIIEHTa Ha 3aBEPHIAIOIIEM dTalle U3y4deHUs Kypca 9
KJIacca WJIU paclpeaeisiTh [0 COOTBETCTBYIOIIMM TEMaTUYECKHUM pa3aeiiaM,
N3y4daeMbIM B T€UCHHE y4eOHOro roja.

IIpu pa3zpaboTtke paboueit mporpaMMbl B TEMaTHYECKOM TUJTAaHUPOBAHUU HOJI)KHBI OBITH
YYTE€HBI BO3MOXHOCTH HCIIOJB30BAHUS DJJICKTPOHHBIX (OUGPOBBIX) 00pa3zoBaTEIBHBIX
pecypcoB,  SABISIOMIUXCS  y4eOHO-METOAMYECKUMHU MaTepuajamMu  (MyJIbTHUMEIUIHBIC
IPOTPaMMBI, DJIEKTPOHHBIC YYSCOHUKH U 3aITa9HUKU, DJIEKTPOHHBIC OUOJIMOTEKH, BUPTYaJIbHBIC
nmabopaTopum, UTPOBBIC MPOTrpPaMMBbl, KOJUICKIIUHU ITU(PPOBBIX 0Opa30BaTECIBHBIX PECYPCOB),
WCTIOBb3YEMBIMU JIJIsI OOYYE€HHUSI Y BOCIMTAHHUS PA3IUYHBIX TPYII MOJIb30BaTele,
MPEeJCTAaBJICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHUAE U PEAIM3YIOIMIUMU JUIAKTUYECKUE
Bo3mokHoct UKT, copepkaHme KOTOPBIX COOTBETCTBYET 3aKOHOIATEIIBCTBY 00
o6pa3oBaHUMU.

[TPUMEPHA PABOYA ITIPOI'PAMMA



YUYEBHOI'O KYPCA «'EOMETPU». 7-9 KIIACCBI

HEJIM U3YYEHNWA YYEEHOTI'O KYPCA

«MaremaTuKy yXe 3aTeM y4YUThb Ha/l0, YTO OHA YM B IMOPSAOK NPUBOAUT», — MHUCAJ BEIUKUN
pycckuit yaensii Muxaun BacunbeBud JlomoHOCOB. M B 3TOM COCTOUT OJTHA U3 JBYX IEEH 00yUICHHS
F€OMETPUM KaK COCTaBHOM YaCTH MaTE€MaTHKU B IIKOJIE. DTOW LEIN COOTBETCTBYET JOKa3aTelbHas
JMHUA TpenogaBanus reomerpun. Cienys npeacTaBiIeHHO# paboueil mporpamme, HauuHast ¢ CEIbMOTO
KJlacca Ha YpOKax TeOMETpUU OOydarolIUMCS YYUTCS MPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS,
CTPOUTH JJOTUYECKHE YMO3AKIIIOUEHUS, TOKA3bIBaTh UCTUHHBIE YTBEPKIEHUS U CTPOUTH KOHTPIIPUMEPHI
K JIO)KHBIM, NPOBOAUTH PACCYKIECHHS «OT IPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
¢dopmynupoBaTh OOpaTHbBIE YTBEP)KICHHSA. YUEHHUK, OBIAJEBUIMA HMCKYCCTBOM pacCyXklIaTh, OyaeT
MIPUMEHSTh €r0 U B OKpyxaroniei xxu3Hu. Kak nucan reomerp u negaror Urops @enoposuu llapsiruy,
WIIOAbMH, IOHUMAIOIIMMH, YTO TaKoe JOKa3arelbCTBO, TPYJHO U  JaXe HEBO3MOXKHO
MaHHUITYIUpOBaTh». VI B 3TOM COCTOMT Ba)KHOE BOCIHTATEIBHOE 3HAYEHHE HM3Y4YECHHS] I'€OMETPUH,
IIPUCYIlee MMEHHO OTEYECTBEHHOM MaTEMaTUYECKOM MLIKoje. Bmecte ¢ TeM aBTOpPBI NMPOrpaMMBbl
MPEIOCTEPEraloT YUUTENs OT U3IUIIHEro (hopManu3Ma, OCOOEHHO B OTHOIIEHWH Hadajl M OCHOBAHHMA
reomerpun. ®@panuysckuit marematuk Kan JlpeloHHE MO ATOMY MOBOJY BbICKazayics Tak: «YTo
KacaeTcsl JeJIMKaTHON MpoOJieMbl BBEICHHS «aKCHOM», TO MHE Ka)KETCsl, UYTO Ha MEPBBIX MOpax HYXHO
BOOOI1IE N30eraTh MPOU3HOCUTH CaMo 3TO clIoBO. C Ipyroii ’ke CTOPOHBI, HE CIelyeT YIIyCKaTh HU OJTHON
BO3MOXXHOCTH J]aBaTh MPUMEPHI JOTMYECKUX 3aKII0YEHHM, KOTOpbIE KyJa B OOJbIIeH Mepe, yeM ujes
AKCHOM, SIBJISIOTCSI UCTUHHBIMU U €IMHCTBEHHBIMU

JIBUTaTEISIMU MaTEMaTUYECKOTO0 MBILUICHUS».

Bropoil nenbr0 u3ydeHuss IEOMETPHUM SBIISICTCS UCIIOJIB30BaHHE €€ KaK HMHCTPYMEHTa IIpH
pelIeHuN Kak MaTEeMaTUYEeCKHX, TaK M MPAKTHYECKUX 3a]ad, BCTPEUAIOIIMXCS B PEAJbHOM KU3HM.
OKOHUMBIIMK KypC T€OMETPUHN MIKOJIBHUK JOJDKEH OBITh B COCTOSIHUU OIPEICTUTh T€OMETPUUECKYIO
burypy, onucarh CjIOBaMHM JaHHBIA 4YEpTEX HIM PUCYHOK, HAWTH IUJIOMIAAb 3€MEIhHOIO YydacTKa,
paccunTaTth HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0ens Wiu TpeOyeMble pa3Mephl rapaxka JUIs
aBTOMOOWIISL. DTOMY COOTBETCTBYET BTOPAs, BEIUUCIUTENIbHAS JIUHHS B U3YUEHUH T€OMETPHUH B IIKOJIE.
JanHas nmpakTuueckas JIMHUS SBJSETCS HE MEHEe BaKHOM, UeM

nepBas. Emé [Tnaton npeanuceiBai, uTo0s! «rpaxkaane [IpekpacHoro roposia HM B KOEM Ciiydae
HE OCTAaBJISUIA T€OMETPHIO, BEb HEMAIOBAKHO Jla’ke MOOOYHOE €€ IPUMEHEHNE — B BOCHHOM JIEJIE /13,
BIIPOYEM, M BO BCEX HayKaxX — JJIs JIYUIIET0 X YCBOEHUS: MbI BeJIb 3HaeM, Kakas OeCKOHEUHasl pa3HHIla
CYILIECTBYET MEXAY YEIOBEKOM IIPUYACTHBIM K I€OMETPUM U HEIPUYACTHBIMY». JUJIs 3TOrO Y4MUTEINIO
peKOMeHAyeTCs TOI0MPATh 3a/1a4 MPAKTHUECKOT 0 XapaKTepa AJis pacCMaTpUBAEMbIX TEM, YUUTh JeTeil
CTPOUTh MaTEMaTU4YECKUE MOJENIN DPEAJbHBIX >KU3HEHHBIX CUTYallUH, IPOBOAMUTH BBIYHUCICHUS H
OIICHUBATH AJICKBaTHOCTh MOJYYEHHOI0 pe3yibpTaTa. KpaliHe Ba)KHO OAUEPKUBATH CBA3U T€OMETPUU C
JIPYTUMH TIpeAMETaMH, MOTUBUPOBAThH HCIIOJIb30BAaTh OMPEEICHIS TeOMETPHUUECKUX (PUTYp U TIOHSATHIH,
JEMOHCTPUPOBATh IPUMEHEHHUE MOJYYEHHBIX YMEHUI B (U3MKE U TEXHUKE. DTH CBSA3HM Hauboiee pKo
BHUJIHBI B TeMaxX «BekTopsl», « TpuronoMerpuyeckue COOTHOLEHU», «Meroa koopanHat» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CormacHo yueOHOMY MUIaHy B 7—9 Kiaccax m3ydaercs y4eOHbIH Kypc «I eomeTpusi», KOTOPHIH
BKJTIIOYAET CIIEAYIOIINE OCHOBHBIE pa3ziesbl coaepxkanus: «I'eomerpruueckue GUrypsl 1 UX CBOHCTBaY,

«3MepeHne reoMeTpUYECKUX BEJIMYMH», a Takxke «JlekapToBbl KOOpAMHATHI HA IUIOCKOCTHY,
«BexTops», «JIBrkeHus miockoct» U «IIpeodbpazoBaHust mogo0us».

VY4eOHblIii I1aH mpelycMaTpuBaeT U3ydeHHe TeoMeTpUU Ha 6a30BOM ypOBHE, UCXO/Is U3 HE MEHEe
68 y4eOHBIX 4acoB B yueOHOM IOy, BCETO 3a TpH roja ooyueHus: — He Mmenee 204 yacos.

COJEPXAHHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHU )

7 xnmacc

HauvanbHble mOHATHS reoMeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YTod. Bunbl yrios.
BeprukanbsHble U cMexHBIE yIuibl. buccektpuca yria. JIomanas,, MHOroyrojsHuK. IlapamiensHocTs u
NEePHEHAUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCeBOW CHMMeETpHH. [Ipumepsl cuMMETpuH B



OKPY’KaroIlleM MHUDE.

OcCHOBHBIE TTOCTPOEHUS C MOMOILBIO LUPKYIsS U JHUHEHKH. TpeyroapHuk. BeicoTa, mMeauaHa,
OuccekTpurca, uX CBOMCTRBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO TpeyroabHHKA.

CaolicTBa U MpU3HAKN PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TPEYTrOJbHUKOB.

CBolicTBa M NMpU3HAKU NapauieNbHbIX NpsAMbBIX. CyMMa YIJIOB TpeyrojibHUKa. BHelIHue yrisl
TPEYrOJIbHUKA.

[IpsmoyronpHblii  TpeyronbHUK. CBONCTBO MeAuaHbl MPSIMOYTOJBHOIO  TPEYroJIbHHKA,
MPOBEIEHHON K rUnoTeny3e. [[pu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTrOIbHUKOB. [IpsiMOyronbHbIH
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpHM: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
TeopeMa o 0OJIbIIEM yIiie U OONbIICH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

['eomerpuueckoe mecTo Touek. buccekTpuca yria v cepeIMHHBINA NEPIEHANKYIIAP K OTPE3KY Kak
TFEOMETPUUECKHUE MECTA TOUEK.

OKpYXHOCTh M KpYT, XOp/ia U JUaMETP, UX CBOMCTBA. B3anMHOe pacnonokeHrne OKpy>KHOCTH U
npsimoii. KacarenbHast u cekymas K OKpy:KHOCTH. OKpY)XKHOCTb, BIIMCaHHas B yroyl. BnucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJIbHHUKA.

8 kJacc

UYetpipéxyronpuuku. [lapamienorpamMmm, ero mnpu3HaKd ¢ CBOWCTBA. YacTHble ciaydau
napajjienorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBajpaT), MX MpHU3HAKH M CBoOiWcTBa. Tpamenws,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroabHas Tpanenus.

Meron yasoenuss menuassl. llenTpanbHas cummerpus. Teopema @aseca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[Tono6ue TtpeyronbHUKOB, KodhdumueHT moaodus. I[lpusHaku mTOMOOUS TPEYroIHLHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

CroiicTBa momanelr reomerpudeckux ¢uryp. Dopmynbl s TJIOMAAA  TPEYroibHUKA,
napaiuenorpaMma, pom6a u tpanernuu. OTHOIIEHHE TUI0IAAeH MoK00HBIX Guryp.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpaKTHYECKUX 3aad.

CuHyc, KOCHHYC, TaHI€HC OCTPOro YIVIa MNPSIMOYIOJBHOTO TpeyroibHUuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

Brniucannbie U LIEHTpAJIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHON U XOPAOU. YTIIbl MEXIY XOpJIaMH U
CEeKyIIMMHU. BrucaHHblE M ONUCAaHHBIE YETBIPEXYTOJIBHUKH. B3auMHOE pacroyiokeHHe [BYyX
okpyxkHocTel. Kacanue okpyxHocteid. O0mue KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 kiacc

Cunyc, xkocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M T€OpE€Ma CHUHYCOB. PelieHue mpakTUYeCKuX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanne moao6us. [1o0061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpPOU3BEAEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BENECHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BexTop, nnuHa (Moaynb) BEKTOpa, COHAPABIECHHBIE BEKTOPHI, IPOTUBOIIOIOXKHO HAIIPABJICHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMM HaJ BEKTOpaMmH. PasioxeHue
BEKTOpa 10 JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTsl BekTopa. CKalspHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS ITTUH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IIJIOCKOCTH. YPaBHEHMS IPSAMOM U OKPYKHOCTH B KOOpAUHATaX,
IepeECeUYeHNE OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €ro NIPUMEHEHNE.

IIpaBunbHBIE MHOTOYrOJIBHUKM. [[nuHA OKpyx)HOCTH. ['pamycHas M paauaHHas Mepa yrua,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUS] TJIOCKOCTH M BHYTPEHHHME CHUMMETpUM (QUTYp (SJIEMEHTapHBbIE MPEACTaBICHUSN).



[TapannensHbii epenoc. [1oBopoT.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHWS [TPUMEPHOM

PABOYEN ITPOI'PAMMBI KYPCA (ITO TOJIAM OBYUYEHUS)

OcBoenne yueOHOTO Kypca «['eoMeTpus» Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS TOJIKHO
o0ecnieunBaTh JOCTHKEHHUE CIEAYIOLIUX MMPEAMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTaTOB:

7 xnmacc

Pacno3naBaTh M3yueHHbIE TeOMeTpUUEcKUe (PUTYPBI, ONPEAEIATh UX B3aUMHOE PACIIOJIOKEHUE,
M300paxaTh reOMETpUUECKUE PUTYPHI; BHITIONHATH YEPTEIKH 110 YCIOBUIO 3a7au. VI3MepsTh THHEHHBIC
Y YIJI0OBBIE BEJINYMHBI. Pemars 3ajaun Ha BBIYUCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenats rpy0yI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BETUYHH MPEIMETOB B PEATbHOM KU3HU, Pa3MEPOB
MPUPOIHBIX 00BEKTOB. Pa3inuuaTe pa3mepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUUHHBI.

CTpouTth 4epTexu K reOMETPUUECKUM 3a]a4aMm.

[Tonb3oBaTbcsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh MPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOINUTH TOTMUYECKHUE PACCYKIECHHS C HCIOJIb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThbCsl MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3a1a4.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C TIOMOLIBIO YTIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIIas.
Onpenenars napauieIbHOCTh NPSIMBIX C OMOILBIO PABEHCTBA PACCTOSHUI OT TOYEK OJTHOW MPAMOM 10
TOYEK APYrOU MPSMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[TpoBOANTH BEIYHUCIICHHS U HAXOUTH YUCIIOBBIC 1 OYKBCHHBIE 3HAUCHUS YTIIOB B TEOMETPUIECCKIX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJBHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX TPU TMEPECEUCHUH JABYX NapalieTbHBIX NPSIMBIX CEKylleid. Pemars mpakTudeckue
3a/1a4u Ha HaXOXKJEHUE YTJIOB.

Brnaners moOHSATHEM TeOMETPUYECKOTO MecTa TOYEeK. YMETh OIpeleNaTh OMCCEeKTpUCY yria H
CEpEeIMHHBINA MEPIIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIHpPOBATH OMNPEIENEHUsS OKPY>KHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYXHOCTH,
MOJIB30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MIPU PEIICHUH 3a]a4.

Biagers nmoHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOIUThb €€ LIEHTP.
[Tonb30BaThes GakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJbHUKA IIEPECEKAOTCS B OJHON TOUKE,
Y O TOM, YTO CEpEIUHHBIE IEPIICHIUKYIISAPBI K CTOPOHAM TPEYTOJbHUKA [IEPECEKAIOTCS B OJJHOM TOUKE.

Brnanerp  moHsATHEM ~— KacaTeIbHOM K  OKPY)KHOCTH,  TOJIb30BAaTbCSl ~ TEOPEMOH O
NEePHEHANKYIISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KacaHMUs.

[Tonb30BaTbCs MPOCTEUIIUMU T'€OMETPUYECKUMU HEPABEHCTBAMH, IOHUMATh UX MPAKTUYECKUN
CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS ¢ TOMOILBIO [IUPKYJIS U JIUHEHKH.

8 kJacc

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, WX JJEMEHTBI, IIOJIb30BaThCA HX
CBOMCTBAaMH MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBAa TOYKHM INEpECcEYeHHs] MeIHMaH TPEYrojbHUKa (LEHTpa Macc) B peIIeHUU
3az1ad.

Branete nmoHATHEM CpeqHEN JIMHUM TPEYrOJbHHUKA W Tpaneluu, NPUMEHSTh UX CBOMCTBA MpHU
peuieHuu reoMeTpudeckux 3anad. Ilonb3oBarecsa Teopemont daiteca U TEOPEMOM O IIPOIMOPLIMOHAIBHBIX
OTpE3KaxX, IPUMEHATh UX JUIS PEIICHUS PAKTUYECKUX 3a1a4.

[IpuMeHSTh MpU3HAKY MOA00MS TPEYTrOJbHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tomp3oBatbest Teopemoit [ludaropa mais pemieHUs: TEOMETPUUYSCKUX M MPAKTHYSCKUX 3ajad.
CtpouTh MaTeMaTU4YeCKyI0 MOJIEJIb B MPAKTHUYECKUX 3aJadyax, CaMOCTOSTENIbHO JeJaTh YepTEX U
HAaXOJIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnanerp mnoHSATHSMHM CHUHyCa, KOCHMHYCa MW TaHI€HCAa OCTPOro yria MpsIMOYTOJbHOIO
TpeyroyibHUKA. [101630BaThCSA STUMHU MOHATUAMMU JUIS PELICHUS] IPAKTUYECKUX 3a7a4.

Brerancnsate (pa3nuyHBIMU CIIOCOOAMHM) TIJIOMIAb TPEYTOJbHUKA W IUIOMAJAH MHOTOYTOJIBHBIX



buryp (Monw3ysch, TIE€ HEOOXOAUMO, KaJIbKyJISITOpOM). I[IpuUMEHSATH TOJNy4eHHBIE YMEHHUS B
MPAKTUYECKHX 3a7auax.

Bnanerp mMOHATHSAMHN BIMCAHHOTO U IIEHTPAIBHOIO YIJIa, UCHOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexIy XopaaMu (CEeKyIIMMH) U YIJIe MEXAY KacaTelbHOW M XOpAOH MpH pPelIeHUH
FeOMETPUUECKUX 3a/1au.

Brnagerp TOHSATHEM OMNMCAHHOTO YETHIPEXYTONBHUKA, MPUMEHSITh CBONCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA TPU pellleHuu 3ajad. [I[puMeHsTh mosydyeHHbIe 3HaHUs Ha MPAaKTUKE — CTPOUTH
MaTeMaTHYECKUe MOACIHU ISl 33a71a4 peaTbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHUS C
MIPUMEHEHUEM MOJ00US U TPUTOHOMETPHH (TIOIB3YCh, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

9 knacc

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAMTH C MX MOMOILIBIO PAa3IUYHBIC
AJIEMEHTHI TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHre MPSIMOYTOJIbHBIX TPEYTrOIbHUKOBY). Haxoautsb
(c MOMOUIBIO KATBKYJIATOPA) AJIMHBI U YTJIbI AJ1s1 HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBatbest hopmynamu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIESCTBOM JIJIst
HAXO0X/ICHHS COOTHOILIEHUH MEXIy TPUTOHOMETPHUUECKUMH BETUYMHAMHU.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISS HAXOXICHUS PA3IUYHBIX DSJIEMEHTOB
TpeyrojbHHUKa («peleHue TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUN FT€OMETPUYECKUX 3a/1au.

Brnagets noHsTHSIME TPeoOpa3oBaHus MO00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX QUTYD.
[Tonb30BaThCs CBOMCTBAMU MOA00MS IPOU3BOIBHBIX GUTYD, YMETh BBIUNCIATH JJIMHBI U HAXOAUTD YTJIbI
y nono0HbIX ¢uryp. [IpuMeHsATs CBOHCTBA MOAOOWS B MPAKTUYECKUX 3ajadax. YMETh HMPUBOIUTH
pUMEpPHI TOAOOHBIX (PUTYP B OKpYKAIOIIEM MHUPE.

[Tonb30BaThCst TEOpEMaMU O MPOU3BECHUH OTPE3KOB XOPJI, O MPOU3BEJACHUN OTPE3KOB CEKYIIUX,
0 KBaJpaTe KacaTelbHOM.

[Tonb30BaThCst BEKTOpAMU, TOHUMATh UX T€OMETPUUCCKHUI M (PU3NIECKUI CMBICI, IPUMEHSITH UX
B PEIICHUN F'€OMETPUUECKHUX U pu3nyecKux 3anad. [[puMeHsTh cCKaIsipHOe MPOU3BeIeHNE BEKTOPOB AJIs
HAXOXJICHUS JJIMH U YTIIOB.

[Tonb30BaThCa METOIOM KOOPJAMHAT Ha TJIOCKOCTH, IPUMEHSThH €r0 B PEIIEHUH T'€OMETPUUYECKIX
U TIPAKTHUYECKUX 3a/a4.

Bnagerp mNOHATHSAMHM TPaBUJIBHOTO MHOTOYTOJbHHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPYXKHOCTH M PaJMaHHON Mephl YIJia, YMETh BBIUMCIIATH IUIOMIAAL Kpyra U ero yacrei. [IpuMeHsaTsb
MOJIy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JABMKCHUS IUIOCKOCTH B
MPOCTEUIINX CITy4dasiX.

[IpuMeHsTh MONTY4YCHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEeMAaTHUYECKUE MOJEIH JJIs 33a]a9
peabHOM JKU3HU M TPOBOJUTH COOTBETCTBYIOLIME BBIYHUCICHHUS C TMPUMEHEHHUEM MOoJ00Us U
TPUTOHOMETPHUYECKUX (PYHKIUHN (TI0JIB3YSCH, IIe HEOOXOIUMO, KAIBKYIATOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA

(ITO TOJAM OBYYEHUA)
7 xnacc
Ha3zBanmue OcHoOBHbBIE BU/IBI 1eSITeILHOCTH
pasnesa (Tembl) OcHOBHOe coJepkaHue o0y4Jaromuxcs
Kypca (4ucjio 4acoB)
IIpocTreitimmue IIpocreiimue PDopMyIHPOBATH OCHOBHBIC
reoMeTpu4yecKue reOMETpUUYECKHE MOHATHUS U ONPEACIICHUS.
(uryps1 u ux OOBEKTHhI: TOUKH, Pacno3naBaTh U3yUueHHbIE
cBoiicTBa. I3MepeHue | IpsiMbIE, JIy4d U reoMeTrpuieckue GUrypsbl,
reoMeTpruyecKux YIJIbl, MHOTOYTOJIBHUK, onpeaeasiTb UX B3aUMHOE
BeJMYMH JJoMaHasl. pacriojyio’keHue,
(14 g) CMmexHbIE U BBIMOJHATH YEPTEXK MO YCIIOBUIO
BEPTUKAJIbHBIE YTIIbI. 3aJ1a4yu.




Pa6ora ¢ npocTeimmumu
qyepTeKaMu.

N3mepeHnue nuHEWHBIX U
YTJIOBBIX BEJIUYUH,
BBIUHCJICHUE OTPE3KOB U
YTJI0B.

Ilepumerp 1 momanb
¢uryp, coctaBIE€HHBIX
U3 OPSIMOYTOJIBHUKOB

IIpoBoauTh npocreunmme
MOCTPOEHUS C IIOMOIIBIO
LOUPKYJISI U JIUMHEUKHU.

N3mepATH JTMHEWHBIE U YTIJIOBBIE
BEJIMYMHBI TEOMETPHUUECKUX U
NPAKTHICCKHUX OOBEKTOB.
Onpeneasite «Ha TJ1a3» pa3Mepbl
peajbHBIX OOBEKTOB, IPOBOAUTH
rpyOyIo OIIEHKY UX pa3MepoOB.
Pemiats 3agaum Ha BBIYHCIICHUE
JUIMH OTPE3KOB U BEJIMYUH YTJIOB.
Pemiatrb 3agauyu Ha B3aWMMHOE
PACIIOJIO)KEHHUE TEOMETPHUUECKHUX
¢uryp.

IMpoBoauTh KIIacCUPUKAIIHIO YTIIOB,
BBIYMCJISATH JINHEUHBIE U YTJIOBBIE
BEJIMYUHBI, NIPOBOJAUTH
HEOOXOJIMMBbIC TOKa3aTeIIbHbBIC
paccyXaeHusl.

3HAKOMHUTBCH ¢ HCTOPHEH
pa3BUTHSI T€OMETPUU

Tpeyrojabuuku (22 4)

Ilonsitue 0 paBHBIX
TPEYTrOoJIbHUKAX U
NEepPBUYHBIC
pPEICTABIICHUS O
paBHBIX
(KOHTpYPHTHBIX)
urypax. TpunpusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpn3naku paBeHCTBa
OPsIMOYTOJIBHBIX
TPEYTOJILHUKOB.
CBOHCTBO MEIHAHBI
OpsIMOYTOJIBHOTO
TpPEyroJbHUKA.
PaBHOOe1peHHBIC 1
pPaBHOCTOPOHHUE
TPEYTOJIbHUKH.
IIpu3naku ucBoicTBa
paBHOOEIPEHHOTO
TpPEYTroJbHHUKA.

IIpoTtuB Gonbliei
CTOPOHBI TPEYTOJIbHUKA
JISKUT OOJBIITUU yTOJI.
IIpocreiimue
HEPABEHCTBA B
reomerpun. HepaBeHcTBO
TpEyTrOJbHHUKA.
HepaseHcTBO J1IOMaHOM.
IIpsiMmOyroabHBIN
TPEYTOJIBbHUK CYIJIOM B

Pacno3naBaTth napsl paBHBIX
TPEYTOJILHUKOB Ha TOTOBBIX
gepTekax (C yKkazaHHuEeM
OPU3HAKOB).

BbiBoauTh ciieAcTBUS (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTrOJILHUKOB.
DopMyJIMPOBATH ONPECIICHUS:
OCTPOYTOJILHOTO, TYTIOYTOJIBHOTO,
NPSAMOYTOJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEyroJlbHUKOB; OMCCEKTPHUCHI,
BBICOTBI, MEJIMAHBI TPEYTOJIbHUKA;
CEepEeMHHOT0 NEePIICHANKYJIIsIpa
OTpe3Ka; IIepuMeTpa
TpPEYTOJIbHUKA.

PopmMyIHpPOBATH CBOICTBA U
MPU3HAKUA paBHOOEAPEHHOTO
TpEeyrojabHHUKA.

Crpourts yepTexu, peliaTb
3a4a4M C MOMOIIbIO HAa XOXKJIEHUS
PaBHBIX TPEYTOJIBHUKOB.
IIpuMeHATH NIPU3HAKU PABEHCTBA
MPSMOYTOJbHBIX TPEYTOJIBHUKOB
B 3aJa4ax.

HUcnoab3zoBath ¢ poBbIe
pecypchl AJIs MccJieI0BAHUSA
CBOWCTB M3y4aeMbIX (QUTYD.
3HAKOMHUTBLCH C UCTOPUe
pa3BUTHUSI TEOMETPUU




30°.

IlepBbie MOHATHUS O
JI0Ka3aTenbCTBaxX B
reOMEeTpUHU

IHapanneabHbie
npsiMble, CyMMa yIJIOB
TpeyroabHuka (14 u)

ITapamnenbHbie
npsiMbI€, UX CBOMCTBA,
IIaTeIii mocTynar
EBknnaa. Hakpect
Jexxaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI
(oOGpa3zoBaHHBIC TIPHU
epecevyeHn
napajuieabHBIX MPSIMBIX
ceKkymiei).

IIpuznak
HapajieJIbHOCTH
OpsIMBIX 4Yepe3
PaBEHCTBO PaCCTOSAHUN
OT TOYEK OJITHOW MPsIMOU
J10 BTOPOH IPSIMOM.
CymMma yrioB
TPEYTrOJIbHUKA U
MHOT'OYT'OJIbHUKA.
BHemHue yrisl
TpPEYTroJIbHUKA

PopMyIHpPOBATH IOHATHE
NapaJuleJIbHBIX IIPSIMBIX, HAXOAUThH
NPaKTUYECKUE TTPUMEPBI.
HN3yuyaTh CBOWCTBA yIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUN
NapajiyleJIbHBIX NPSIMBIX CEKYIICH.
ITpoBoauTh HOKA3aTEJIBCTBA
MapaJuIeIIbHOCTH ABYX MPSIMBIX C
IMOMOIIBIO YTJIOB, OOpa30BaHHBIX
IIPYU IEPECECUYCHNUHN DTUX NPSIMBIX
TpeThbel NPsIMOU. BbIYHCIATH
CyMMY YTJIOB TPEYTOJIbHUKA U
MHOT'OYTOJIbHHUKA.

HaxoauTh YUCIIOBEIE U
OyKBEHHBIC 3HAUCHUS YIJIOB B
T€OMETPUUYECKHUX 3a/ladax C
HCIOJIb30BAHHEM TEOPEM O CyMME
YTJIOB TPEYTOJIBHUKA U
MHOTI'OYTOJIbHHUKA.

3HAKOMHUTBLCH C UCTOpPUel
pa3BUTHUS T€OMETPUU

OKpy:KHOCTB M
KPpYT.
I'eomeTpuueckue
MOCTPOEHUS

(14 )

OKpy>XHOCTB, XOPJbI U
AUaMETPhI, UX
cBorcTBa. KacareiabHas
K OKPY>KHOCTH.
OKpy>XHOCTb,
BIIMICAaHHAas B yroJl.
ITonsiTue o I'MT,
NpUMEHEHHUEB 3ajlavyax.
buccekrpuca n
CEepEeIUHHBIN
NEePHESHANUKYJIISIP KaK
reoOMEeTPUYECKHE MECTA
TOYCK.

OKpy>XHOCTBb,
omnurcaHHas OKOJIO
TpEyrojbHHKA.
Bnucannas B
TPEYTrOJIbHUK
OKPY>KHOCTb.
IIpocreiiune 3aj1aum Ha
NOCTPOECHUE

DopMyINPOBATH ONpeaeIeHUS:
OKPY>KHOCTH, XOpAbl, AUAMETPA U
KacaTeJabHOU K OKPY>KHOCTH.
HN3yuyaTh nx CBOMCTBA, MPU3HAKH,
crpouthb yeprexu. UccenoBars, B
TOM YHCJIE HCIO0JIb3YH HU(PPOBHIE
pecypchbl: OKPY>XHOCTb, BIIUCAHHYIO
B YI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B yTOJI; PABEHCTBO
OTPE3KOB KacaTeJIbHBIX.
Hcnoan3oBats metoa I MT mis
JI0Ka3aTeIbCTBATEOPEM O
repeceueHn OUCCEKTPUC YTIIOB
TPEYTOJIBHUKA U CEPEAUHHBIX
NEePHEHUKYJISIPOB K CTOPOHAM
TpeyrojibHUKa ¢ nomoiiso ['MT.
OsBJ1ageBaTh NOHSITUSMH
BIIMCAHHOW M ONMCAHHOU
OKPY>KHOCTEH TPEyroJIbHUKA,
HaXOJAUThb LEHTPHIITUX
OKPY>KHOCTEH.

PelnaTnL OCHOBHEIE 32244 HA
MOCTPOEHHUE: yIriia, PABHOTO
JJAaHHOMY; CEpEAIUHHOTO
NEepHeHUKYJISIpa JaHHOTO
OTpPE3KA; MPAMOU, MPOXOASAIIEH




yepe3 JaHHYIO0 TOUYKY U
NEePICHANKYISIPHOW JaHHOU
MPSAMOIi; OMCCEKTPUCHI JAHHOT O
yrijia; Tp€yroJbHUKOBIIO
pa3IUYHbBIM 3JIEMEHTaM.
3HAKOMHUTBLCH C UCTOpPUel
pa3BUTHUSL T€OMETPUH

IloBTOpEHME,
00001EeHnE
3HAHUH

(4 9)

IloBTOpEHUE U
0000IIIeHNEe OCHOBHBIX
IHOHSITHH U METOIOB
Kypca 7 Kjacca

Pemrath 3agaum Ha NOBTOPEHUE,
HIITIOCTPUPYIOINUE CBA3HU MEXIY
pa3TUYHBIMU HacTsIMU Kypca

8 kiacc (He MeHee 68 1)

Ha3zBpanue
pasnesa (Tembl)
Kypca (4ucjio 4acoB)

OcHoBHoOe coaep:xaHue

OcHoOBHbBIE BU/BI 1eSITeJILHOCTH
o0yJaromuxcs

Yeroipéxyroabuuku (12

4)

ITapannenorpamm, ero
IIPU3HAKH U CBOWCTBA.
YHacTHbI€ ciiydau
napasjiesorpaMmMoB
(TIpsIMOYTOJIBHUK,
poMO, kBagpar), ux
MpPU3HAKHU U CBOMCTBA.
Tpanenusi. PaBHOGOKast
U MPsIMOYTOJIbHAs
Tpanenuu.

VY aBoeHue MeaquaHEbl.
LlenTpanbHas
CUMMETPHUs

HN300pakaTh U1 HAXOAUTH HA
yepTekax 4eThIPEXYTOILHUKH
Pa3HBIX BUJIOB U UX 3JIEMEHTHI.
DopMYyJIUPOBATH ONpeIeIeHHs:
napaseaorpamma,
NpsSIMOYTOJIbHUKA, poMOa,
KBaJpaTa, Tpaneluu, paBHOOOKOM
Tparenuu, NpsiMOyTOJILHOMU
Tpaneuuu. J[oka3biBaTh 1
HCMO0JIL30BATH NMPHU PelIeHNH 32124
OpU3HAKH U CBOMCTBA:
napaejgorpaMmma,
OpsIMOYTOJBHUKA, poMOa,
KBaJipaTa, Tparenuu, paBHOOOKOMU
Tparenuu, NpsiMoOyrojJbHOMU
Tparenuu.

IIpuMeHATH MeTOA YIBOCHUS
MeJIHaHbl TPEYTOJIbHUKA.
Hcnoan3oBath 1 poBkIe
pecypchl sl HCClIeOBaHUS
CBOMCTB U3y4YaeMbIX (QUTYD.
3HAKOMUTBCSI C HCTOPHEN Pa3BUTHS
reoMeTpUHU

Teopema dPajieca u
TeopeMa 0
NMPONOPUNOHAIBHBIX
oTpe3Kax, moxo0HbIe
TpeyroabHuku (15

1)

Teopema daneca u
TeopeMa o
OPOHOPLUOHATIBHBIX
otpeskax. CpenHsisi
JIUHUS TPEYTrOJbHHUKA.
Tpanenusi, e€ cpeauss
JIUHUSL.
IIponopumoHanbHbIE
OTpPE3KH, TIOCTPOCHUE
4eTBEPTOTO
OPOHOPLHUOHAIIBHOTO
OTpE3Ka.

IIpoBoaMTEL NOCTPOCHUS C
IIOMOIIBIO HUPKYJISA U JINHEUKH C
HUCII0JIb30BaHuEe TeopeMsbl Dareca
U TEOPEMBI O TPONOPLIMOHAIBHBIX
OTpEe3Kax, CTPOUTH YETBEPTHIN
OPOMOPIIMOHATBHBIN OTPE30K.
IIpoBoaMTE 1O0KA3ATEJABCTBO TOTO,
4TO MEJHAHbl TPEYTOJIbHUKA
NEPECEKAIOTCS B OJTHOM TOYKE, U
HaXOJUThb CBS3b C ICHTPOM Macc,
HaXO0JMTh OTHOLIEHUE, B KOTOPOM
MEIMAHBI ASJIATCA TOYKOU UX




CaoiicTBa IEeHTpa Macc
B TPEyTrOJIbHUKE.
I[TonoOnbIE
TpEyrojJbHUKHU. Tpu
npU3HaKa 1moaoous
TPEYTrOJIbLHUKOB.
IIpakTnueckoe
OpUMEHEHUE

nepeceyeHusl.
HaxoauThk 1mogoOHbIE
TPEYTOJbHUKHU Ha TOTOBBIX
qgepTekax ¢ yKa3zaHHuEM
COOTBETCTBYIOLIUX ITPU3HAKOB
IIOI00UA.

Pemath 3aga4M Ha 110100HbBIE
TPEYTOJIBHUKH C TOMOMIBIO
CaMOCTOSITEILHOTO TTOCTPOCHUS
YepTEeKEU U HAXOXKIACHUS
MOJTOOHBIX TPEYTOJILHUKOB.
IIpoBoauThH HOKA3ATEJIBCTBA C
HUCMOJIb30BAHUEM TPU3HAKOB
momoous.

Jloka3pIBaTh TPU IIPU3HAKA
noa00usI TPEYyTOJIbHUKOB.
IIpuMeHATH I10JIy4YEeHHbIE 3HAHUA
OpU PELICHUN T€OMETPUUYECKUX U
MPAaKTHYECKUX 3aj/1ad.
3HAKOMHUTBCH € UCTOPUEH PA3BUTHUS
T€OMETPHUU

IInomans.
Haxo:xxnenue
IJIoaae
TPeyroJibHNKOB

U MHOTI'OYT0JIbHBIX
¢uryp. Ilnoman
noaooHbIX puryp (14 4)

ITousttie 006 0oOIIEH
TEOPHUH MIIOIIAIH.
DopMyIbI IJ1s1
ILIOIA U
TpEeyTroJIbHUKA,
napajuieJiorpaMmma.
OTHO1IICHUE
IIorganacii
TPEYTOJIBHHUKOB C
OOILIMM OCHOBaHUEM
Wi OOIIEed BBICOTOM.
Brrauciaenune
IUIOINAaAE CIIOKHBIX
¢uryp uepes
pa3bueHne Ha YacTu U
JIOCTPOCHHE.
ITnomanu puryp Ha
KJIeT4yaTou Oymare.
ITmomanu moagoOHBIX
¢uryp. Berauciaenue
Iomaaei. 3amaum
OPAKTUYECCKUM
coaepxkanueM. Pemienue
3a1a4 ¢ MOMOIIBIO
MeToZ1a
BCIIOMOTaTCIBHOM
IJIOIIA U

OBJaieBaTh NEPBUYHBIMH
npeacTaBJeHUAMHU 00 oO1IeH
TEOpHUH TuIoIaau (MEpHI),
¢dopmyaupoBaTh CBOKWCTBA
TUTOIIAJIA, BBISICHSITh UX HATJISITHBIN
CMBICII.

BbiBoauTh popMyIIBI TITOIIAAN
rapa’suiesiorpaMma, TpeyroJbHHUKA,
Tpanenuu u3 (GopmMyITbl TUTOIIATN
OpsIMOYTOJIbHUKA (KBaJpara).
BbiBoAUTH (GOPMYJIBI TITOMIATN
BBIITYKJIOTO YeThIPEXYTOJIbHUKA
qepe3 AUaroHajid U yToJl MEX Iy
HUMH. HaxoauTh 1utommaau
¢uryp, n300paxEHHBIX Ha
KJIETYaTOW Oymare, HCMoJIb30BaTh
pa3bueHue Ha YacTH U
JIOCTPOCHUE.

Pa3oupars npumepsbl
HCITOJIb30BaHUS BCIIOMOTATEIbHOU
TUTOIIAN JJIsl PEIICHUS
TE€OMETPUYECCKUX 3a/1ad.
HaxoauTh IIoniaad Hog00HbIX
buryp. BeIYHCAATH TUIOMAIN
pa3IMYHBIX MHOTOYTOJILHBIX (DUTYD.
Pemiate 3aga4m Ha IJI0MIAab C
MMPAKTUYESCKUM COJICpKaHUEM

Teopema Ilugaropan
HayYaJIa
TPUTOHOMETPUH

(10 w)

Teopewma Iludaropa, e€
JIOKA3aTeJIbCTBO U
NpUMEHEHHUE.
OOpaTHas TeopemMa

Joxka3piBaTh TeopeMy lludaropa,
HCI0JIb30BATh

€€ B MIPAKTUYECKUX BBIYUCIICHUAX.
PDopMyIHPOBATHL OIPEACICHUSI




IMudaropa.
Ormnpenenenue
TPUTOHOMETPUIECKUX
¢yHKIIUM ocTpoOro yria,
TPUTOHOMETPUIECKUE
COOTHOIIICHUS B
IPpAMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOKICCTBO.
COOTHONICHUS MEXAY
CTOpOHaMHU B
OPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX CYyIJIaMU

B 45° u 45°; 30° u 60°

TPUTOHOMETPUYECKUX (PYHKIHI
OCTpPOTroO yrJjia, IPOBEPATH UX
KOPPEKTHOCTb.

BpIBOAMTH TPUTOHOMETPUUYECKUE
COOTHOIIEHUS BIPSIMOYTOJIbHOM
TpPEyrOJbHHUKE.

HccaenoBaTs COOTHOLIEHUS MEXKAY
CTOPOHAMH B NPSIMOYTOJIBHBIX
TpEeyroJjIbHUKax ¢ yriaMu B 45° u
45°; 30° n 60°.

Hcnoab3oBaTth GOpMYIIBI
NIPUBEICHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO
U1 HAXO0KAECHHUSI COOTHOILICHUM
MEX1y TPUTOHOMETPUYECKUMHU
(GyHKIMSAMH pa3IMYHBIX OCTPBIX
YTIJIOB.

IIpuMeHATH IOJIy4YEHHBIC 3HAHUS
U YMEHUsI NPUPECLUICHUNU
NPpaKTUYECKUX 3a71a4.
3HAKOMHUTBLCH C UCTOPUEN pa3BUTHUS
reOMETpUHU

Yribl B OKPYKHOCTH.
Bnucannbie u
ONUCAHHBIE
YeThIPeXyroJbHUKH.
KacareabHbie
K OKPY’KHOCTH.
Kacanue oxpy:kHocTeil
(13 )

Brincannsie u
LIEHTpaJIbHbIE YTJIbI,
YTOJI MEXKIY
KacaTeJIbHOW U XOPJIOM.
YT1ibl MEXay XopaamMu
U CEeKyUIUMH.
Bnoucannubie u
ONMCAaHHBbIE
4eTBIPEXYTOJIbHUKU, UX
MpPU3HAKH U CBOMCTBA.
IIpumeHneHue 3Ttux
CBOMCTB

IpU pELICHUH
reOMETPUYECKHUX 3aJ1a4.
BzaumHuoe
pacrosyioKeHUe ABYyX
okpyxHocteu. Kacanue
OKPY>KHOCTEN

PopmMyIHPOBATH OCHOBHBIE
OnpeneseHus, CBA3aHHbIE C yIjlaMH B
Kpyre (BIUCaHHBIN yroJl,
HEHTPAJIBHBIA yTOJ).

HaxoauTh BIIMCaHHBIEC YIJIbI,
OIMparoIMrecs Ha OOHY AyTY,
BBIYHUCJATH YTJIbl C TOMOIIBIO
TEOPEMBI O

BOUCAHHBIX yTJIaX, TEOPEMBI O
BIHUCAaHHOM YETBIPEXYTOJIBHUKE,
TEOPEMBI O LIECHTPAJIbHOM YTJIE.
HccaenoBarb, B TOM YHCIIE C
MOMOIIIBIO ITU(PPOBBIX PECYPCOB,
BOUCAHHBIE U ONUCAHHbIE
4eThIPEXYTOJIBHUKH, BBIBOAUTH HX
CBOMCTBA M IPU3HAKU.
Hcnoab3oBaTh 3TH CBOMCTBA U
OpU3HAKU OPU PEIICHUH 3aJ1a4

IloBTOpEHHE, IloBTOpeHne ocHOBHBIX | PemiaTh 3ajayM Ha IIOBTOPEHUE,
00o00menne MOHSITUA U METOIOB WLTIOCTPUPYIOLIHE CBA3ZU MEXKITY
3HAHHUH KypcoB 7 U 8 KJIacCOB, pa3IUYHBIMU HacTsIMU Kypca
(4 v) 00o0nIeHne 3HaHUHN

9 kaacc (He MeHee 68 1)

HasBanmue
pa3nena (Tembl)
Kypca (4McJI0 YacoB)

OcHOBHOE coxep:kaHue

OcHOBHBbIE BH/IbI 1eATETbHOCTH
o0yuarwumuxcst

Tpuronomerpus.
TeopeMbl KOCHHYCOB M

Ormnpenesienue
TPUTOHOMETPHYCCKHUX

DopMyJIMPOBATH ONpeeIeHHUS
TPUTOHOMETPUYECKUX (PYHKIIUHI




cuHycoB. Pemenne

¢ynkuuit yrios ot 0° no

TYHbIX U HNPSAMBIX YIJIOB.

TPEyroJibHHKOB 180°. KocuHyc U cuHyC BbIBOAUTH TEOpEMY KOCHHYCOB U
(16 1) IPsSIMOTO U TYIIOI'O yrja. | TEOPEMY CHHYCOB (C paanycoM
Teopema KOCUHYCOB. OMMHMCAaHHOUW OKPY>KHOCTH).
(O0o61mEnHas) Teopema | Pemiarb TpeyroiabHUKH.
CHUHYCOB (C paguycom Pemarbs npakTuyeckue 3ajavu,
ONHCaHHOMI CBOJAIIMECS K HAXOXIECHUIO
OKPY>KHOCTH). Pa3INYHBIX YJIEMEHTOB
Haxoxnenue njivu TpEyrojJbHHUKA
CTOPOH U BEIUYUH
YIJIOB TPEYTOJIbHHUKOB.
dopmyna romagnu
TpEyTroJbHHUKA Yepe3 JBE
CTOPOHBI U YTOJ MEXIY
HuMHu. opmyiia
JIOIAN
4eThIPEXYTOJIBHUKA
yepes3 ero AuaroHajii u
YToJI MEXJ1y HUMM.
IIpakTuyeckoe
MpUMEHEHUE JTOKa3aHHBIX
TEOpeM
IIpeoOpa3oBanne Ilonstue o OcBauBaTh NOHSATHE
noaoous. npeoOpa3oBaHUU npeoOpa3oBaHUs MOI00HS.
Metpuueckue MoJI00usI. HccaenoBaTh OTHOLICHUE
COOTHOLIIEHUS B CooTBeTCTBEHHBIE JIMHEWHBIX AJIEMEHTOB QPUTYp MpU
OKPYKHOCTH BJIEMEHTHI MMOJT0OOHBIX npeoOpa3oBaHUU MTOJOOUS.
(10 u) ¢duryp. Teopema o Haxoauth npuMepsl 11o100Us1 B

OPOU3BEIACHUN OTPE3KOB
Xopl, Teopema o
OPOU3BEIACHUN OTPE3KOB
CEeKyIIUX, TEOpeEMa O
KBaJpare KacaTeJIbHOM.
IIpumenenue B
peleHuun
reOMEeTPUYECKHUX 3aaayu

OKPY KaIOIIEN NEUCTBUTEIIBHOCTH.
BbIBOAMTH METPUUECKHUE
COOTHOILIEHUS MEXAY OTpE3KaMu
XOpHd, CEKYLIMX U KacaTeJIbHbIX C
HCOOJIb30BAHWEM BIHCAHHBIX YIJIOB,
U NOAOOHBIX TPEYTOJIBHUKOB.
Pemiath reomeTrpudeckue 3agaduu u
3a]a4M U3 PEAJIbHOM KU3HHU C
HUCTIOIB30BAaHUEM TTOJIOOHBIX
TPEYTOJIbHUKOB

BekTtopni (12 1)

Ormnpenesienue
BEKTOPOB, CJIOKEHHUE U
Pa3HOCTH BEKTOPOB,
YMHO>XEHHUE BEKTOpa Ha
4HCIIO.

duznyeckuii U
reOMETPUYECKUU
CMBICJI BEKTOPOB.
Pa3noxxenue BexkTopa mno
JIBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarsl
BekTOpa. CkajsipHoe
MIPOU3BEJICHUE
BEKTOPOB, €TO

Hcnoab30BaTh BEKTOPHI KaK
HaIpaBJI€HHbIC OTPE3KHU,
HCCJIe0BATh N'€OMETPUYECCKUMN
(mepememnienne) U pu3UIESCKUN
(cua) cMBICIIBI BEKTOPOB.
3HaTh onpeaeJieHUsi CyMMBbI U
Pa3HOCTH BEKTOPOB, yMHOXXECHHUS
BEKTOpA Ha YHUCJIO0, MCCJIeI0BAThH
TeOMETPUUYECKUN U (PU3mdecKuit
CMBICJIBI PTHUX ONEpalyiu.
PemiaTh reoMeTpUYECKHE 3a/1a4U C
HUCTIOIB30BAaHUEM BEKTOPOB.
PackiaabIBaTh BEKTOD I10 IBYM
HEKOJUTMHEAPHBIM BEKTOPaM.




IIPUMEHEHUE 151
HaxXxOXICHUA NJIMH U
yrioB. Pemenue 3ana4 ¢
IIOMOIIBIO BEKTOPOB.
IIpuMeHeHne BEKTOPOB
AJIs pelIeHUs 3a1a4
KWUHEMATHUKH U

HNcnoab30BaTh CKAISIPHOE
OPOU3BEJICHUE BEKTOPOB,
BBIBOJAMTb €0 OCHOBHBIE
CBOMCTBA.

BpruucasaTs CymMMy, pa3HOCTh U
CKaJSIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJAWHAaTax.

MEXaHUKH IIpuMeHATH CcKaJISIpHOE
IIPOU3BCACHUC IS HAXOKACHUST
JUTUH U YTJIOB
JdexapToBbI JlekapTOBBI OcBauBaTh NOHATHE

KOOPAMHATHI HA
miockoctu (9 1)

KOOpAMHATHI TOUYEK Ha
MJIOCKOCTH.

YpaBHEHHE IPSIMOM.
YrioBou

K02 (PUITHUESHT, TAHTCHC
yrijia HaKJIOHa,
napaniejabHbIC U
NepHneHANKYJISIpHbIC
OpsiIMBbIE.

YpaBHEHHE OKPY>KHOCTH.
Haxoxnenue koopiuHaTt
TOUEK MEepeCcCeUeHUsI
OKPY>XHOCTH U NPSIMOM.
Meton koopauHaTt npu
peuieHuun
r€OMETPUUECKHUX 3ajiad.
HNcnonap3oBanue MmeTona
KOOpPJIMHATB
MpaKTUYECKUX 3a7adax

MNPAMOYT'OJIbHOW CUCTEMBI
KOOpAWHAT, JEKapTOBBIX
KOOPJAMHAT TOYKH.

BeIBOAMTH ypaBHEHUE NPSIMOU U
OKPY>KHOCTH. BbI1€JISITH TTOJTHBIN
KBaJpaT JJIsl HAXO0XXICHUS LICHTpau
paanyca OKpy>KHOCTH TTO €€
YPaBHEHHUIO.

Pemiaths 3a1a4m Ha HaXOXK/ICHUE
TOYEK NEPECCUCHUS NPSAMBIX U
OKPY>KHOCTEHN C MOMOIIBIO METOAA
KoopauHat. Ucnmoab30BaTh
CBOCTBA yTriI0BOTO KO hUIIMeHTa
OpsIMOM TIPU PEUICHUM 3aaad, JJsl
OIpenesIeHUs! pacIiOJIOKEHUS
PSIMOM.

IIpuMeHATH KOOPAUHATHI IPHU
pELICHUN T€OMETPUUECKUX U
NPaKTUYECKUX 3aaad, JJIsd
MOCTPOCHUSI MAaTEMATUUYECKUX
MOJIEJIEN pealbHbIX 3a1a4
(«MeTo KoOpaArHAT»).
IMoab30oBaTHLCHA NJIs1 HOCTPOCHUS U
ucclenoBaHuil HUPOBBIMU
pecypcamu.

3HAKOMHUTBLCS C MCTOPUeN pa3BUTHUSA
reOMETPUH

IIpaBuJibHBIE
MHOI'0YI 0JIbHHKH.
Jd1MHa OKPY/KHOCTH
U IUIOIIAAb Kpyra.
Boruucienne
IJIoaae

(CR))

IIpaBunbHBIC
MHOT'OYTOJIbHUKH,
BBIYHCIICHUE UX
3JIEMEHTOB. Yucio nmu u
JIMHA OKPY>KHOCTH.
Jnuna nyru
OKPY>KHOCTH.
Pannannas mepa yria.
I[Inomane kpyra u ero
AJIEMEHTOB (CeKTOpa U
cerMeHTa). Beruncnenue
momaneu guryp,
BKJTFOUAOMINX 3JIEMEHTBI
Kpyra

®opMyaUpPOBATH ONpPEACIICHUE
MPaBUJIIBHBIX MHOI'OYT'OJIbHUKOB,
HAXOJAUTh UX DJICMEHTHI.
ITob30BaTHCHA MTOHATHEM JIJIUHBI
OKPY>KHOCTH,

BBEJIEHHBIM C IIOMOIIIBIO
OpaBWIbHBIX MHOTOYTOJIbHUKOB,
onpeaeJasiTh YUCIO0 MU, JJIUHY TyTd
U paJUaHHYIO MEpy yria.
IIpoBoauTh mepexoa OT paJuaHHOMN
MeEpBHI yria K

rpaayCHOM 1 Ha0OOPOT.
OmnpeaeasiTh IUIOIAL KpyTa.
BeiBoauTth ¢gopmyJsl (B rpalycHOM




U paJaHHOU Mepe) Al AJIUH OYT,
IUIOIIAAEH CEKTOPOB M CErMEHTOB.
BbruucasaTs miomaga Guryp,
BKJIFOYAIOLINUX 3JIEMEHTHI
OKpPY>XHOCTH (Kpyra).

HaxoauTh momanu B 3aga4dax
pe€ajbHOM KU3HU

JABu:KkeHust IlonsaTHE O ABMXKEHUU Pa30upars npumepsl,
IUIOCKOCTH MJIOCKOCTH. WLTFOCTPUPYIOIINE HOHSITUS
(6 1) [TapannensHsblit JIBUKEHUSI, IEHTPOB U OCEU
IIEPEHOC, IIOBOPOT U CUMMETPUU.
cummeTpusi. Ocu u @opMyJIHUPOBATH OIPEICIICHUSI
LEHTPbI CHMMETPHUH. apajuieJIbHOTO IIEPEHOCa, TIOBOPOTA
IIpocreiinue U OCEBOM CUMMETpHUU. BHIBOAUTH
OPUMEHEHUSI B PELUICHUU | UX CBOWMCTBA, HAXOAUTH
3agay HETIOJABU>KHBIE TOYKH.
HaxoaMTh LIEHTPBI U OCHU
CUMMETPHUU TPOCTEUIITUX PUTYD.
IIpuMeHATH NapaICIbHBIN
HepPeHOC U CUMMETPHUIO TIpU
pEIIeHUHN T€OMETPUUECKUX 3ada4
(pa3zbupaTh MpUMEPHI).
HcnoJb30BaTh Ui IOCTPOCHUS U
Ucclie1oBaHui HU(GPOBBIE peCypChl
IloBTOpEHHE, IToBTOpEHHE OCHOBHBIX OnepupoBaTh NOHATUAMMU:
00o01IeHue, HOHSITUU HUMETOJIOB ¢urypa, Touka, npsimasi, yroi,
CHCTeMAaTH3aUMs KypcoB 7—9 Ki1accos, MHOTOYTOJIbHUK,
3HAHMIA® o0o01ieHue u paBHOOCIPEHHBIN U
(7 ) cUCcTEMaTHU3aLus PaBHOCTOPOHHUU TPEYTI'OJIbHUKH,
3HaHui. [Ipocreiinime OpSAMOYTOJIbHBIN TPEYTOJbHHUK,
TeOMETPUUECKUE MeauaHa, OMCCeKTpHca U BbICOTa
(purypsl 1 UX CBOWCTBa. | TPEYroJbHHKA, MTapajijieIorpaMm,
N3mepenune poMO, TIPsIMOYTONTBHUK, KBaJIpaT,
T€OMEeTPUUECKUX Tparneuus; OKPy>KHOCTb,
BEJIMYUH. KacaTeJIbHasl; paBEHCTBO U
TpeyronbHUKH. nmoaooue GUuryp, TPEyroJIbHUKOB,;

ITapannenbHble U
NEepHEeHAUKYJISIPHBIC
npsimMbIe.
OKpy>XHOCTb U KPYT.
I'eomerpuueckue
MOCTPOECHUS. YTJIbI B
OKPY>KHOCTH.
Bnucannbsie n
OITUCaHHbIE
OKPY>KHOCTH
MHOTOYTOJILHUKOB.
ITpssmast u
OKPY>KHOCTb.
YeThIpEXYTOIBbHUKH.
Brincanneie u
OITUCaHHbIE

napajuieJIbHOCTh U
MEPHECHANKYJISIPHOCTh NPSIMBIX,
YTOJI MEXAYy MPSAMBIMH,
CUMMETPHUsI OTHOCUTEINBHO TOUKH
U IIPsIMOM; JJIMHA, PACCTOSIHUE,
BEJIMYMHA yTJia, IIOIIaab,
nepUMeTp.

Hcnoab3oBath GOpMYyJIbI:
nepuMeTpa v miomaan
MHOT'OYT'OJIbHUKOB, JIJTUHBI
OKPY>KHOCTH U TUIONIAAU KpPyTra,
00BbEMa TIPSIMOYTOJIBHOTO
napajjesenuIie1a.

OnepupoBaTh NOHATHAMM:
NPsIMOYTOJIbHAsI CUCTEMA
KOOpAWHAT, BEKTOP;




4eThIPEXYTOJIbHUKH. MCIOJIB30BATh 3T MMOHSITUS JIJIsI
Teopema IIudaropa u NpesICTaBICHUS JaHHBIX U
Hayajla TPUTOHOMETPHUHU. | PEHICHUs 3aJa4, B TOM YHCJIIC U3
Pemenue ob6mmx NPYTUX YI€OHBIX MTPEIMETOB.
TPEYTOJIbHUKOB. Pemiars 3a1aum Ha MTOBTOPEHUE
ITpaBuibHbBIE OCHOBHBIX MOHSITUM,
MHOTOYTOJIbHUKH. WJLTIOCTPAIIMIO CBSI3€H MEXY
IIpeo6pazoBanus pa3Iu4YHBIMHA HacTsAMHU Kypca.
ILIOCKOCTH. /IBU>KEHMUSI. BbIiOupaTbs MeTO 1JIs1 PELICHUS
ITomob6ue. CummeTpusi. 3a71a4u.

IInomians. Beraucienue PemiaTth 3ajJauyM U3 IOBCEOHEBHOMN
rromaneu. Imomaau KU3HHA

MOJOOHBIX GUTYP.

JlekapToBbI KOOpAUHATHI

Ha IJIOCKOCTH.

BekTopbl Ha JIOCKOCTH

2351ech MIpeCTaBIEHbI SJIEMEHTBI COJIEPKAHUS Kypca, M3ydaBIlIHecs B 5—8 Kilaccax u
TpeOyrolue IOBTOPEHUsI, 0000mIeHust u cucrtemaru3armu. OOpaniatbCss K 3TOMY
MaTepualy MOXXHO B BH/E aKIICHTa Ha 3aBEpIIArOIeM dTare U3ydeHus Kypca 9 kiacca
WM PaCHpEIesiTh MO COOTBETCTBYIONIMM TEMaTHYECKHUM pas3liejiaM, HU3ydacMbIM B
TeyeHUe yuyeOHOro roja.

[MPUMEPHA S PABOYA S [TIPOTPAMMA

YYEBHOI'O KYPCA «BEPOATHOCTDB 1 CTATUCTUKAW.

7-9 xnaccel

LIEJIU U3YYEHNSA YYEBHOI'O KYPCA

B coBpemeHHOM IM(PPOBOM MHUpE BEPOSTHOCTb M CTATHUCTHKA MPHOOpETaloT BCE OONBIIYIO
3HAYMMOCTb, KaK C TOUYKU 3pPEHMs IMPAKTHMUYECKUX MPUIIOKEHHUH, TaK M HUX POJU B 0Opa30BaHUH,
HEOOXOMMOM KaXJOMy 4eJoBeKy. Bospactaer umcio mnpodeccuid, mpu OBIaJCHHH KOTOPHIMHU
TpebyeTcst Xxopolasi 6a3oBasi MOATOTOBKA B 00JaCTU BEPOSTHOCTH M CTaTHUCTUKH, TakKas MOJIrOTOBKA
Ba)KHA JJIS POJIOJHKEHUST 00pa30BaHMA U 7S YCIIEUTHOM NMPOo(ecCHOHANBHOM Kaphephl.

Kax1p1ii uesioBeKk MOCTOSIHHO IPUHUMAET PELICHHsI HA OCHOBE HMEIOIIMXCS Yy HETO JaHHbIX. A Ui
000CHOBAHHOTO MPUHATHA PEIIEHUS B YCIOBUAX HEIOCTAaTKa WM M30bITKa MH(OpMAIIMK HEOOXOIMMO
B TOM YHCJIE XOPOILO ¢(hOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIILIJIEHHE.

NMeHHO TO03TOMY OCTpO BCTaja HEOOXOAMMOCTh chopMupoBaTh y 0O0y4aromUXCs
(YHKIMOHATIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KaueCTBE HEOTHEMIIEMOW COCTAaBIISIOIICH
YMEHHUE BOCHPUHUMATh U KPUTHUECKU aHAIM3UPOBATh MH(OPMAIHIO, IPEACTABICHHYIO B PA3JIMYHbIX
¢opmax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEAIbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
IPOM3BOUTH MIPOCTEHUIINE BEPOSITHOCTHBIE PAcYEThl. 3HAKOMCTBO ¢ OCHOBHBIMU IPUHIMIIAMHU cOOpa,
aHaJM3a U MPEACTABICHUS TaHHBIX U3 Pa3IMYHBIX cdep KU3HU 00IIecTBa M TOCyAapcTBa npruodaer
o0yyaromuxcsi K oOLIeCTBEHHbIM MHTepecaM. M3yueHne OoCHOB KOMOMHATOPUKU pPa3BUBAET HABBIKU
opranuzanuu rnepebopa M mojcuéTa YHWCIAa BapUAHTOB, B TOM 4YHCIE, B MPHUKIAIHBIX 3aqaydax.
3HaKOMCTBO C OCHOBaMM Teopuu rpadoB co3qaéT MaTeMaTH4ecKuil GpyHmamMeHT Juisi GOpMHUpPOBAHUS
KOMIIETeHIIMH B 00iacTé MHPOpPMATUKU M LU(POBBIX TexHoJoruid. [loMumMo 3TOrO, MpM HU3y4eHUHU
CTAaTUCTHKH U BEPOATHOCTH OOOTallatoTCs MPEICTABICHHS YHaIlIUXCsl O COBPEMEHHOM KapTUHE MUPA U
METO/ax €ro UccieaoBaHus, (GOpMUpPyeTCss TOHUMAHUE POJIM CTATUCTHKH KaK MCTOYHHKA COIMAIHHO
3HAYMMOM MH(pOpPMALMK U 3aKJIabIBAIOTCSI OCHOBBI BEPOATHOCTHOTO MBILIICHHUS.

B cooTBeTcTBUM ¢ JAHHBIMU LENISAMHU B CTPYKTYpPE MPOrpaMMbl yueOHOT0 Kypca «BeposTHOCTh U
CTATUCTHKA» OCHOBHOM LIKOJIbI BBIJICJIEHBI CIIEAYIOLINE COAEPKATEIbHO-METOANYECKHE JIMHUM:

«[IpencraBnenre JaHHBIX W ONMCATENIbHAS CTaTUCTHKA»; «BeposTHOCTHY»; «JIeMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadony.

Conepxanue nuHnn «lIpeacraBieHne JaHHBIX M ONMUCATENbHAs CTATHCTHKAY CIY)KUT OCHOBOU



1t popMUpOBaHUS HABBIKOB paOOThI ¢ MHPOpPMAIIUEH: OT YTEHHUS M WHTEPHpeTanuu WH(pOpMaIuu,
IpEeCTaBICHHOM B TabIMIIax, Ha TUarpaMMax u rpadukax 1o coopa, mpeicTaBlIeHUs U aHATN3a JJaHHBIX
C HCIOJb30BAaHUEM CTAaTHUCTHUYECKUX XapaKTEPUCTHUK CPeJHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOyyJaroImuecs: y4arcsi CUMTBIBaTh M WHTEPIPETHPOBATH JaHHbIC, BBIABUIATh, apTyMEHTHPOBATh U
KPUTHKOBATh MPOCTEHUILINE TUIIOTE3bI, PA3MBILUIATH HaJl (PaKTOPaMHU, BbI3bIBAIOIIMMH U3MEHUHUBOCTbD, U
OLICHUBATh WX BIUSHHUE HA pacCMaTPUBAEMble BEJIMYMHBI U IPOIIECCHI.

NHTynTHBHOE TIPEACTaBICHHUE O CIYy4YailHOW M3MEHUYMBOCTH, UCCIEAOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHLUUNA CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM I U3Y4YEHUS TEOPUU BEPOSITHOCTEH. bombiioe
3HaYeHWe 3/1eCb HUMEIOT TNPAaKTHUYeCKHWe 3aJaHusl, B YAaCTHOCTH ONBITHI C KJIACCHUYECKUMHU
BEPOATHOCTHBIMU MOJIEISIMH.

[TonsiTrie BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAoIoa00us cirydaitHoro coobitus. [Ipu nuzyuenuun
Kypca oOydarommecs: 3HaKOMSTCS € IPOCTEHITUMH METO/1aMH BBIUYMCIICHUS BEPOSATHOCTEH B CIIydaiHbIX
JKCIIEPUMEHTAaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMME CTaBUTh U pelaTh 0oJiee CI0XKHbIe 3a7aui. B Kypc BXOIST HaualbHbIE PEACTaBICHUS
0 CIy4ailHbIX BEJIMYMHAX U X YHCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOTO Kypca OCYIIECTBIISIECTCS 3HAKOMCTBO OOYYAIOMIMXCS C MHOXKECTBAMHU U
OCHOBHBIMH OTIE€paIMsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI IPUMEHEHHUSI JJIs1 pEIICHUS
3a[a4, a TaKXKe UCIOIb30BAHUS B IPYTHX MaTeMaTHYECKUX KypcaxX U YUeOHBIX MpeIMeTax.

MECTO YUYEBHOI'O KYPCA B YYEEHOM I1JIAHE

B 7—9 xnaccax usyuaercs Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOAST Pa3Aeibl:
«[IpeacraBnenue JaHHBIX U ONMcCAaTelIbHAas  CTaTUCTUKa»;  «BeposTHOCTh»;  «DneMeHTHI
KOMOMHATOpUKNY»; «BBeneHune B Teopuio rpadoBy.

Ha w3ydenune nmaHHOTO Kypca OTBOAUT | y4deOHBIM 4yac B HEJENIO0 B TEUEHHE KaXXIOTo roja
o0yuenus, Bcero 102 yueOHBIX Haca.

COJEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHU )

7 xnmacc

[IpencraBienue qaHHBIX B BUAE TaOnull, Auarpamm, rpadukoB. 3anojgHeHHe TaONull, YTEHUE U
MOCTPOCHUE aUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHE TpauKOB peaTbHBIX
npoueccoB. M3pneueHne uHPOpMANUM W3 AMArpaMM M TaOJML, HCIOJIb30BAHHE M HHTEPIIpPETALUs
TAaHHBIX.

OnucarenpHas CTaTHCTUKA: cpelHee apudmernyeckoe, MeauaHa, pa3Max, HauOojbllee U
HaMMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciyuaitHONH N3MEHUYHUBOCTH.

Crny4aifHpI SKCIEPUMEHT (OMBIT) U ClIy4ailHOe coObiTHE. BepostTHocTh W wactota. Posb
MaJIOBEPOSTHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IpUpO/ie U B 00IIecTBE. MOHETa 1 UTrpabHas
KOCTh B TEOPUHU BEPOATHOCTEM.

I'pad, Bepmmna, pedpo. Crenenb BepmuHbL. Yucno pédep M cymMmapHasl CTENEHb BEPIIUH.
[IpencraBnenue o cBsi3HocTu rpada. lemn n mukisl. [Tytu B rpadax. O6xon rpada (siaepoB myTh).
[IpencraBnenue o6 opueHTUpPOBAaHHOM Tpade. Pemenue 3amgay ¢ moMoIbio rpagos.

8 KJace

[IpencraBnenne HaHHBIX B BuAe TaOmuI, auarpamm, rpaduxkoB. MHOXECTBO, 3JIEMEHT
MHO’KECTBA, MOAMHOXKeCTBO. Onepalivy HajJl MHOKECTBaMU: 00beIMHEHNUE, IepeceueHune, T0T0JTHEHHE.
CBolicTBa omnepanuil HaJ MHOXECTBAMM: IEPEMECTUTEIBHOE, COUYETATEIBHOE, PACIPEAEIUTEIBHOE,
BKJItoueHus. Vcnonp3oBanue rpaguueckoro NpecTaBiIeHUsI MHOXKECTB JUIsl OMUCAHUS peabHbIX

IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4.

W3mepenue paccenBanus JaHHBIX. JlUcriepcusl U CTaHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

DNeMeHTapHbIE COOBITHUS ClydailHOro ombiTa. CiydaiiHbie COOBITHSA. BeposSsTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXXHBIMHM 3JI€MEHTapHBIMU COOBITUSAMH. Cry4aiiHbiii BeIOOp. CBS3b MEXIY
MaJIOBEPOATHBIMH U MPAKTUYECKH TIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOLIECTBE U HAYKE.

JlepeBo. CBolicTBa 1epeBbEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSUEH BEPLIMHBI, CBSI3b
MEXly YHCIIOM BepUIMH U ynciioM p&oep. [IpaBmiio ymHoxenus. Pemenue 3agau ¢ moMmoipio rpagos..
[IpotuBomnonoxusie coObiTus.  uarpamma Oiinepa. OObenuHEHHE W IEpeceYeHUE COOBITHH.



HecoBmecTHbie coObITHSI. DOpMyna CIOKEHHS BEPOSTHOCTEH. YCIOBHAs BEpPOSTHOCTh. [IpaBmiio
ymHOxkeHUs. HezaBucumele coObiTus. [lpencraBienue skcepuMeHTa B BUIE epeBa. Pemenue 3amay
Ha HaXOXJICHUE BEPOSITHOCTEN € MMOMOIIBIO AEPEBaA CAYYAHOTO SKCIIEPUMEHTA, AUarpamMmm Jilepa.

9 knacc

[IpencraBienue JaHHBIX B BHAE TAOIUI, 1UarpaMM, TpaduKoB, HHTEpIIpeTalus JaHHbIX. UTeHue
U TIOCTpOEHUE TaOJHII, qruarpamMm, rpadUKoB MO pearbHbIM JaHHBIM.

[TepectanoBku u pakropuan. Coueranus u 4ucio codetanuii. Tpeyronbauk [lackans. Pemenue
3a/1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BepoaTHOCTh. Ciy4daitHbIN BEIOOP TOYKHU M3 GUTYPHI Ha TIJIOCKOCTH, U3 OTPE3Ka
U U3 IyTU OKPY>KHOCTH.

UcnpiTanue. Ycnex m Heynaya. Cepusi ucnblTaHuil A0 nepBoro ycmnexa. Cepusi UCHBITAHUM
Bepuymnnu. BepositHOoCcTH COOBITHIA B cepuy UcTIBITaHUH bepHyn.

CnyvaliHass BEJIMYMHA W pacOpeiesieHue BepOATHOCTE. MaremMaTthudeckoe OXXKUJIAaHUE |
nucriepcusi. [lpumepsl MareMaTHuecKoro OXKUJAHUS KaK TEOPETHUYECKOTO CpPEIHEr0 3HauyeHUus
BEJIMYMHBL. MaTeMaTHuuecKoe 0KUIAHUE U TUCTIEPCUs] CIIy4YalHON BEIUYHMHBI

«UHCIIO YCIIEXOB B CEPUM UCIBITAHUN bepHyum».

[Tonsitie o 3akoHe OoybmIMX yucen. M3aMmepeHue BEpOSTHOCTEH € MOMOIILI0 YacTOT. Poib u
3HaUEHUE 3aKOHA OOJIBIINX YKCEI B IPUPOJIC U OOIIECTRE.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHMS ITPUMEPHOM PABOYEI
[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «BeposTHOCT, M cratuctuka» B 7—9 Kiaccax
XapaKTEepU3YIOTCS CIEAYIOIUMUA YMEHUSIMH.

7 xmacc

Yurate nHGOpMAIHIO, IPEACTABICHHYIO B TaONIUIaX, HA IUarpaMMax; MpeACTaBisaTh JaHHbIE B
BUJI€ TaOJIHII, CTPOUTH AUATPAMMBI (CTOJIOUKOBBIE (CTONOUYATHIE) M KPYTOBBIE) 110 MACCUBAM 3HAYCHHIA.

OnuceIBaTh U UHTEPIPETUPOBATH peabHbIC UNCIOBbIE JaHHbIE, IPEACTaBICHHbIE B Ta0IMIIaX, HA
nuarpaMmax, rpaQukax.

Hcnonp3oBaTh JUisi  ONMMCaHUS JAaHHBIX  CTATUCTHYECKHE  XapaKTEpUCTUKU:  CpelHee
apudmeTnueckoe, MearaHa, HanOOJbIEe U HANMEHbIIIeE 3HAYCHHMS, pa3Max.

HmeTh mpencraBieHre O cIydyallHOM M3MEHYMBOCTU Ha MpUMEpPax LEeH, (U3MUYECKUX BEITUYMH,
AHTPONOMETPUYECKHX JAHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMUHNBOCTH.

8 KJ1acc

N3Bnekatp U mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BHJE TAOIHI], AHATPAMM,
rpaduKOB; MPECTABIATh JaHHBIC B BUE TaOIUII, AHarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C TIOMOIIBID CTATHCTUYECKUX TIOKa3aTellel: CpPeNHUX 3HAYCHUH U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHECHHE).

HaxomuTh 4acTOTHI YHCIOBBIX 3HAYEHWW W YacCTOTHI COOBITHIA, B TOM YHUCIE IO pe3yibTaTaM
WU3MEPEHHUI 1 HAOJI0ICHUH.

HaxomuTh BEpOSTHOCTH CIydyallHBIX COOBITUH B ONBITAX, 3HAS Be- POSTHOCTUAIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Hcnonp3oBath rpaguuecKkue MOJACIH: JEPEeBO CIIy4aifHOTO HKCIEPUMEHTa, JuarpaMMel Diijepa,
YHCIIOBas psIMast.

OnepupoBarh TOHATHUSMHU: MHOXECTBO, IOJMHOXKECTBO; BBIMOJHITH  OINEpaIld  HaJl
MHOKECTBaMHU: OOBEIUHEHHE, TIepeceueHue, MAOMOJIHEHUE; MEPEeUnCiIsiTh 3JIEMEHThl MHOXECTB;
MPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpapuueckoe MpeacTaBlIeHUe MHOXKECTB M CBS3€H MeXAy HUMH i ONUCAHUS
MPOIIECCOB U SIBIICHUH, B TOM YHKCIIE MIPHU PEIICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U KYPCOB.

9 KJ1acc

N3Bnekath u mpeoOpa3oBBIBaTh MHPOPMAIUIO, TPEACTABICHHYIO B Pa3IMYHBIX MCTOYHHKAX B
BHJIC TAOJINII, TUarpaMm, rpaduKoB; MPEICTABIISATh JaHHBIC B BUJE TaOIUII, AUArpaMM, rpaduKoB.

Pemars 3amaum opraHW30BaHHBIM MEpeOOpPOM BApPHAHTOB, a TaKXKE C HCIOJIB30BAHHEM



KOMOWHATOPHBIX TIPABUII U METOJIOB.

I/ICHOHBSOBaTB OIINCATCIIbHBIC XapaKTepI/ICTI/IKI/I JJI1 MaCCUBOB YUCJIOBBIX JaHHBIX, B TOM YHCJIC
CpeIHHE 3HAYCHUS U MEPhl PACCEUBAHUS.

HaXO,Z[I/ITI: YacCTOThI 3HaquHﬁ U YaCTOTHhI COGBITI/IH, B TOM YHUCIIC HO.HBSySICB peByHBTaTaMH
MPOBEAEHHBIX U3MEPECHUIA U HAOJIOICHUH.

HaXO,Z[I/ITI: BepOHTHOCTI/I CJIy‘-IElﬁHBIX CO6I>ITHI>'I B I/I3Y‘-ICHHI>IX OIIbITax, B TOM 4YHCJIC B OIIBITax C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPUAX UCIIBITAHUN JIO TIEPBOTO yCIEeXa, B CEPHIX

ucneITanui bepryiu.
NmeTs peacTaBiieHUe O CIy4allHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEM.
Wmerp mpencraBieHHEe O 3aKOHE OOJBIIMX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YHCEN B IPUPOJIE U OOIIECTBE.
TEMATHUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA
(ITIO TOJAM OBYYEHUA)
7 xnacc (He menee 34 u)

Ha3Banue
pa3nena (Tembl)
(4uCy10 YacoB

OcHOBHOe coJepkaHue

XapakTepucTHKA J1eSITeJbHOCTH
00y4YarIIHUXCs

YcToMunBOCThE MEIHUAHEI.
ITpakTuueckast pabora
«CpenHue3HauYCHUSD.
Hawunboblliee 1 HauMeEHbIIIee
3HAYCHUS YHUCIIOBOTO
Habopa. Pazmax

IIpeacraBaenune | IIpencraBieHue JaHHBIX B OcBanBaTh c110CO0bI IPEACTABICHUS

JaHHBIX Tabnuuax. [IpakTuueckue CTaTUCTUYECKUX JTAHHBIX U YHCJIOBBIX

(7 9) BBIUHCJICHUS 110 MAaCCHBOB C TTOMOIIBIO TaOJIUIT U
TaOJIMYHBIM JTJAHHBIM. JyarpaMM € MCHOJIb30BaHUEM
H3Bneuenue u aKTyaJIbHBIX U BaXXHBIX JTAHHBIX
HHTEPIIpETaITAs (nemorpaduyueckue naHHBIC,
TaOMUYHBIX JaHHBIX. MIPOU3BOJICTBO NPOMBIIIICHHOUW U
ITpakTuueckast pabora CEJIbCKOXO3SIUCTBEHHON MPOAYKIINH,

«Tabnune. OoOIIIeCTBEHHBIE U TPUPOJTHBIC

I'paduueckoe mpencraBiaeHUE | SIBICHUSA).
JIAaHHBIX B BUJIC KPYTOBBIX, HN3yuaTh MeToabI pabOTHI C
CTOJIOMKOBBIX (CTOIOYATHIX) | TAOJIMYHBIMH U TPaPUICSCKUMU
nuarpamMm. UteHue u OpeICTaBICHUSIMU JaHHBIX C
HOCTPOEHHE AUarpaMM. NOMOIIBIO TU(PPOBBIX PECYPCOB B
IIpumepsl nemorpadudeckux | Xoae MPaKTUUYECKUX paboT
auarpamm. [Ipaktuaeckast
pabota «/luarpaMmmb»

OnucareabHasi | UucnoBbie HaOopwl. CpenHee | OcBauBaTh MOHATHUSA: YHCIOBOH

CTATHCTHKA apupMeTHIecKoe. HaOop, Mepa IEHTPAITLHOMU

(8 u) Menuana yucioBoro Habopa. | TeHASHIUU (Mepa LEHTpa), B TOM

4qHCIIe cpeiHee apuMeTHIecKoe,
MeaHuaHa.

OnuceIBaTh CTATUCTUYECKUE
JIaHHBIE C TOMOIIbIO CPETHETO
apu(PMETHIECKOro U MEJIMAHBI.
Pemrate 3amaun.

H3y4aThb cBOHICTBA CPEAHUX, B TOM
4HCJie C TOMOMIBIO ITU(PPOBBIX
pecypcoB, B X0/1€ MPaKTUYECKUX
pa6ort. OcBauBaTh MOHATHSL.
HaI/I60JIBI_Hee M HAUMCHbBIICC 3HAUYCHUA
4HCJIOBOI'O MacCHUBa, pa3Max.
PemaTts 3aga4u Ha BEIOOp criocoba
OInnurucaHusa JaHHBIX B COOTBCETCTBHUU C




OPpUPOIOMN JaHHBIX U LEJISIMHU
HCCJIeJOBaHUs

Cayuaitnas
U3MEHYHBOCTh

(CR))

CnyuaiiHasi U3BMEHYUBOCTbD
(mpumepsr). HactoTa
3HA4YEHHUU B MacCCHUBE
HaHHbIX. [ pynnupoBka.
I'ucrorpammsl.
IIpakTuueckas pabora
«CryyaitHast UBMEHUYHUBOCTb»

OcBauBaTh NOHATHUSA: YACTOTA
3HAYEHHUM B MacCUBE JaHHBIX,
TpynnmupoBKa JTaHHBIX,
rucrorpamma.

CTtpouTh 1 aHAIU3MPOBATDH
TUCTOTPaMMbI, IOAOUPATH
MOAXOISIIIIAN Iar TPyIITHUPOBKH.
OcBauBaTthb rpaduuecKue
MIPEJICTABIICHUS PA3HBIX BHJIOB
CIIy4aliHOW U3MEHYHMBOCTH, B TOM
YHuCIIe ¢ MOMOIIBIO MU(PPOBBIX
pecypcoB, B X0 NMPaKTHIECKOM
paboThI

BBenenue B
TeOPHUI0
rpagos

(4 9)

I'pa¢, Bepmuna, pedpo.
IIpencrasinenue 3amauu
nomotieio rpada. CtereHb
(BaJICHTHOCTH) BEPILIHUHBI.
Yucno p€dep u cymmapHast
creneHb BepunH. Llens u
nukJi. [yt B rpade.
IIpencraBineHue o CBA3HOCTH
rpacga. O6xon rpada
(piisIepoBIYTH).
IIpencraBienune 06
OPHUEHTHPOBAHHBIX rpadax

OcBauBaTh NOHATHUA: Tpad,
BepuinHa rpada, pebpo rpada,
CTENEeHb (BaJICHTHOCTh BEPIITUHBI),
Lenb ! ITUKJI.

OcBauBaTh NOHATHUA: TYTh B Irpade,
SIJIEPOB MyTh,00X01 Tpada,
OpUEHTUPOBAHHBIN Tpad.

Pemiats 3a1a4M Ha IIOUCK CYMMBbI
cTeneHel BepuiuH rpada, Ha TTOUCK
ob6xona rpada, Ha TIOUCKITyTeN B
OPUEHTHUPOBAHHBIX Trpadax.
OcBanBaTh c10CO0BbI IPEICTABICHUS
3ajJ1a4 U3 Kypca ajareopsl, FeOMeTpHH,
TEOPHUHU BEPOATHOCTEM, APYTUX
MPEeAMETOB C MOMOMIIBIO TrpadoB
(KapThl, CXEMBI, 3JIEKTPUYECKUE
nenu, QyHKIHUOHAJIbHBIE
COOTBETCTBHUsI) HA IpUMEpPaAxX

BepositHOCTB M
4acToTa
CJIy4aiiHOT O
co0bITUSA

(49

Cny4dalHbIN ONBIT U
ciy4daiiHOE€ COOBITHE.
BepositHOCTh M yacToTa
coOrnITus. Ponpb
MaJIOBEPOSITHBIX U
OPaKTHYECCKHA
OCTOBEPHBIX COOBITHUH B
OpUpoOe U B OOIIIECTBE.
MoHeTa u urpajabHas
KOCTh B TCOPUH
BEPOSITHOCTEH.
IIpakTnueckast padorta
«YHacToTaBbIIaA€HUS OpJIa

OcBauBaThb NOHATHA: CITyYaAUHBIN
OIIBIT U ClIydaiiHOe cOObITHE,
MaJIOBEPOSATHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYUMOCTH
MaJIOBEPOSTHBIX COOBITUN B

OpUpoae U OOIIIEeCTBE Ha BaXKHBIX
npuMepax (aBapuu, HeCHaCTHBIE
ciiy4dau, 3alluTa NepCOHaIbHOM
nHOpMaIIU, nepeaada JaHHBIX).
HN3yuaTh pojib KJIaCCHYECKUX
BEPOSATHOCTHBIX MoOJieJiei (MOHETA,
urpajibHasi KOCTb) B TEOpUU
BEPOATHOCTEM.

Ha0awoaars 1 M3yyaTh 4acTOTY
COOBITHH B MPOCTHIX DKCIIEPUMEHTAX,
B TOM YHCJI€ C ITIOMOIIBIO TU(PPOBBIX
PECypcoB, B XOA€ NPAKTUIECKOMU
paGoThI




O000menue,
KOHTPO.JIb
(59

IIpencrasieHue JaHHBIX.

OnwucarenbHasl CTATHCTHUKA.

BeposiTHOCTB ClTy4allHOTO
COOBITHS

IToBTOPATHL U3Yy4YECHHOE U
BBICTPAMBATh CUCTEMY 3HAaHUM.
Pemiarp 3aga4m Ha nipeacTaBJIEHUE U
ONMCaHUE JAHHBIX C IIOMOLIBIO
U3yUYEHHBIX XapaKTE€PUCTHK.
OO0cy:kaaTh npuMepbl CIIydailHbIX
COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX
CIIy4YalHBIX COOBITHN

8 kaacc (He MeHee 34 yacoB)

Kypca/ KJjacca
(4 )

OmnrcaresibHAsE CTaTUCTHKA.
Cry4daiiHasi U3BMEHYHNBOCTbD.

CrnygyaliHbIEe COOBITHS.
BeposTHOCTUH 4aCTOTHI.
Kitaccuueckue Moaeau
TEOPHUU BEPOATHOCTEM:
MOHETa UHUT'paJIbHAas1 KOCTh

Cpennue yucioBoroHabdopa.

Ha3Banue
pasjiena OcHoBHoOe cojep:xaHue XapakTepucTHKa JIeSTeJJbHOCTH
(Tembl) o0yuarwumuxcst
(uuciao
4acoB)
IToBTOpEHUE IIpencraBneHne JaHHBIX. IloBTOPATH U3yUYEHHOE U

BBICTPAMBATL CUCTEMY 3HAHUM.
Pemarp 3aaa4M Ha IPEACTABICHUAC U
OIMMCAHUE JAHHBIX C IIOMOIIBIO
M3y4YCHHBIX XapaKTepUCTUK. PelmiaThb
3aJa4M Ha [IPECTABJICHUE
TPYNIIUPOBAHHBIX JAHHBIX U OITMCAHUE
CIIy4alHOW U3MEHYUBOCTH.

Peimnarsb 3a1a4uM Ha ONpEJICIICHUE
MAaCTOTHI CIIyYalHBIX COOBITHH,
00Cy’XJIEeHHE MPUMEPOB CIIyYaWHbIX
COOBITHI, MAJIOBEPOSTHBIX U
MMPAKTUYECKU JOCTOBEPHBIX
CIIy4alHBIX COOBITHH, UX POJIN B
NPUPOAECH KU3HHU YEJIOBEKA

OnucarejJbHas
CTATHCTHKA.
PaccenBanue
IMAHHBIX

(4 9)

OTtkioHeHus. ucnepcus
qHCIIOBOTO Habopa.
CTaHgapTHOE OTKJIOHEHHE
qHUCIIOBOTO Habopa.
JlnarpaMMbl pacCeUBaHUs

OcBanBaTh NOHATHUSA: JUCHEPCUS U
CTaHJapTHOE OTKJIOHEHUE,
HMCIIOJIb30BaTh 3THU XapaKTEPUCTUKH
JIs1 OTIMCaHMUsI pacCeUBaHUsI JaHHBIX.
BbuIIBUraTh THNOTE3bI 00 OTCYTCTBUHA
WM HAJIMYUU CBS3M IO JHarpamMmam
paccerBaHUsI.

CTpouTh JUarpaMMbl pacCeMBaHUs MO
MMEIOLIUMCS JAaHHBIM, B TOM YHUCJE C
MOMOIIIBIO KOMIBIOTEPA

MHuoxecTBa (4 1)

JTOTIOJTHEHHE.

CaoiicTBa onepanuii HaJl
MHO>KECTBaAMMU:
nepeMecCTUTEIBHOE,
codeTareIbHOE,
pacnpeneauTenbHoe,
BKJIFOYECHUS.

MHoxkecTBO, IOAMHOXXECTBO.
Omepanu HaJT MHO>KECTBAMH:
o0beIUHEeHHUE, IepeceUYeHUE,

OcBauBaTh NOHATHUA: MHOXXECTBO,
PIIEMEHT MHOXECTBA, MOJMHOKECTBO.
BbINOJHATH onepanuu Hajg
MHOYKECTBaMHU: 00BEIUHEHUE,
rnepecedyeHue, JTOIMOJTHEHHUE.

M cnmosib30BaTh CBOMCTBA:
IMepEeMEeCTUTENBHOE, COUeTaTeIbHOE,
pacrpeleINTEIbHOE, BKIIFOUECHHUS.

M cnoab3oBaTh rpadpuyeckoe

MpEACTAaBIICHUC MHOXKCCTB IIpHU




I'paduueckoe npesicTaBieHne
MHOYKECTB

OIMMCAaHWU pPEaJIbHBIX IIPOLIECCOB U
SIBJICHUW, IIPU PEIICHUU 3a7ad M3
MPYyrux y4eOHBIX TPEIAMETOB U KypPCOB

BeposiTH DeMeHTapHbIe COOBITHS. OcBanBaTh NOHSATHSA: DJIEMEHTAPHOE
0CTh Cny4aiiHble COOBITHS. COOBITHE, CITyYaliHOE COOBITHE KaK
cJIy4YaiHO bnaronpustcrByromue COBOKYITHOCTbH
ro 3JI€MEHTapHbIe COOBITHUSI. OJIarOTIPUSTCTBYIOIITNX
coOBITHA BepositHOCTH COOBITHIA. 3JIEMEHTAPHBIX COOBITHH,
(6 1) OnsbITHI C PaBHOBO3MO>KHBIE AJIEMEHTapHbIE
PaBHOBO3MO>XXHBIMU COOBITHSI.
3JI€MEHTapHBIMU Pemiath 3a1a4m Ha BBIYHCIICHHUE
coopITusIMH. CiydallHBIN BEPOATHOCTENH COOBITUH 10
BBIOOD. BEPOSITHOCTSIM 3JIEMEHTAPHBIX
IIpakTuueckas padora COOBITHH CITy4ailHOTO OIIBITA.
«OT1BITHI € Pemiatp 3a1a4m Ha BEIYUCIICHUE
PaBHOBO3MO>KXHBIMU BEPOATHOCTEU COOBITUH B OITBITaX C
3JI€MEHTapHbI- MU PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMI) COOBITHUSIMH, B TOM YHCJIE C
HOMOIIBIO KOMITBIOTEPA.
IIpoBOoAUTH M M3y4YaTh ONBITHI C
PaBHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU
COOBITUSIMH (C UCTIOJIB30BAHUEM
MOHET, UIPaJIbHBIX KOCTEU, NPYTHUX
MoOJEeIeN)B X0/1€ NPAKTUIECKOMN
paGoThI
BBenenue B JlepeBo. CBoiicTBa jiepena: OcBauBaTh NOHATHA: JE€PEBO KaK
TeopurpagoB | €IMHCTBEHHOCTb IIYTH, rpa¢ 6e3 uukia, BUCsdasi BEpIInHaA
(4 9) CyIIECTBOBAHUE BUCAYEH (71McT), BETBB AepeBa, IMyTh BJIEPEBE,
BEPIIUHBI, CBSI3b MEXIY aMeTp Aepena.
YHCJIOM BEPIUWH U YHUCIOM H3y4yars cBolicTBa aepeBa:
p&6ep.[IpaBusio yMHOXEHHUSI | CyIIECTBOBAaHHUE BUCAYEH BEpPILINHBI,
€IMHCTBEHHOCTh IYTH MEXIY ABYMSI
BE€pILINHAMM, CBSI3b MEXKJY YHCIOM
BEPIIIUH U YUCIIOM pEbGep.
Pemiaths 3aa4m Ha IIOUCK U
NEPEYUCIICHUE TYTEU B NEPEBE,
omnpeJieJIieHUue 4Yucia BEPIIUH WU
pE€b6epB nepeBe, 00X01 OMHAPHOTO
JiepeBa, B TOM YHCJI€ C MIPUMEHEHUEM
npaBUia YMHOXKEHUS
Cayuaiinbie I[IpoTBONOJIOXKHOE COOBITHE. OcBauBaTh NOHATHSA: B3aUMHO
co0BITUSA Jluarpamma Diinepa. MMPOTHUBOTIOJIOKHBIE COOBITHUS,
(8 u) OOBeIUHEHNE U IEPECCUCHUE oreparuu HaJl COOBITHSIMU,

coObITHII. HecoBMecTHBIC
coObITHsI. DOpMyJIa CIOXKEHUS
BeposATHOcTeN. [IpaBuio
YMHO>KEHHUSI BEPOSITHOCTEM.

Y CII0BHAsA BEPOATHOCTB.
HezaBucumbie coObITHSI.
IIpencraBineHne ciy4alHOTO

DKCIICpUMEHTa B BHUJIC JI€peBa

00BbeIUHEHHUE U TIepeceUeHUEe
COOBITHH, TUarpamMma Diinepa
(Diitnepa—BenHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

HN3yuaTh TeopeMbl O BEpOSITHOCTH
00BbECIUHECHHS IBYX COOBITHIA
(bopmyIIBI CIIOKEHUST BEPOSITHOCTEH).

PemiaTtn 3aga4M, B TOM YHCIIC




TEKCTOBBIC 3aJlauy Ha ONpeaeJICHuE
BEPOSITHOCTEN OObEAUHEHUS U
nepeceveHus COOBITHI C MOMOIIBIO
YHCJIOBOU MPSIMOM, TUarpaMm
Oinepa, GOPMYIIBI CI0XKESHUS
BEPOSITHOCTEMN.

OcBauBaTh NOHATHSA: TIPABUIIO
YMHOKEHHUSI BEPOSITHOCTEM, yCIOBHASA
BE€POSITHOCTH, HE3aBUCUMBIC COOBITHUS
JICPEBO CIIyYAWMHOTO OIIbITA.

H3yuats cBoiicTBa (OnpeaeyieHus )
HE3aBUCUMBIX COOBITHM.

PemaTh 3agaum Ha onpeieICHUE U
HCITOJIb30BaHUE HE3aBUCHUMBIX
COOBITHA.

Pemiaths 3aa4m Ha IOUCK
BEPOSITHOCTEN, B TOM YUCIJIE
YCJIOBHBIX, C UCTIOJIb30BAaHUEM
JIepeBa CJIy4YailHOrO ONbITa

O0o0011enue,
KOHTPOJIb
(4 )

IIpencraBieHue JaHHBIX.
OnmucareabHasl CTATUCTHUKA.
I'padsr. BeposTHOCTH
CIIy4yaiiHOTO COOBITHS. Die-
MEHTBI KOMOHMHATOPUKH

IloBTOPSATH HM3yYEHHOE U
BbICTPAMBATh CHCTEMY

3HAHUM.

Pemars 3a1aum Ha IIpeJICTaBICHUE
U OTHMCaHMUE JaHHBIX C MNOMOIIBIO
U3YYEHHBIX XapaKTepucTtuk. Pemathb
3a/J1a4M C IIpUMEHEHUEeM TrpadoB.
Pemath 3aga4M Ha HaXOXKICHHUE
BEPOSITHOCTH CIIy4YalHOTO COOBITHS T10
BEPOSTHOCTSIM DJI€MEHTapPHBIX
COOBITHI, B TOM YHCJIE B OIIBITaX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Pematnb 3aga4M Ha HaXOKICHUC
BE€POSITHOCTEH OOBETMHEHUS U
nepeceveHus COOBITHI, B TOM UHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM
rpadU9IEeCKUX IIPEACTABIICHUN U
JIepeBa CIy4YarHOro OMbITa.

Pemiars 3a1aum Ha TIepeUUCIICHUE
KOMOWHAaIMi (4rciia mepecTaHOBOK,
4HClia COUCTaHUN ), Ha HaXOXACHUE
BEPOSITHOCTEH COOBITHU C
OpUMEHECHHUEM KOMOMHATOPUKH, B
TOM YHCJIE€ C UCHOJIb30BAHUEM
TpeyroJyibHuka Ilackans

8 kiacc (He meHee 34 4)




Ha3zBanmue

pasjiena OcHoBHoOe cojep:xaHue XapakTepucTHKa JIeSTeJJbHOCTH
(Tembl) o0yuarwumuxcst
(uuciao
4acoB)
IloBTOpEHUE IIpencraBnenne JaHHBIX. IloBTOPSATH HM3yYEHHOE U

Kypca8 kiacca
(4 )

OmnucareapbHas CTATUCTUKA.
Onepanuu HaJl COOBITHUSIMHU.
HezaBucumMmocTb cOOBITHI

BbICTPAMBATh CHCTEMY

3HAHUM.

Pemars 3a1aum Ha 1peJICTaBICHUE
U OTNMCaHUue TaHHBIX.

Pemraths 3a1a4M Ha HAXOXKCHUE
BEPOSITHOCTEH OOBETMHEHUS U
nepeceveHus COOBITHI, B TOM UHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM
rpadU9IEeCKUX IIPEACTABIICHUN U
JIepeBa CIy4YarHOIro OMbITa.
Pemiars 3a1aum Ha NepeyUCIICHUE
KOMOWHAaIMi (4rciia mepecTaHOBOK,
4HCJia COUCTaHUM ), Ha HaXOXAEHUE
BEPOSITHOCTEH COOBITHU C
OpUMEHECHHUEM KOMOMHATOPUKH, B
TOM YHCJIE€ C UCHOJIb30BAHUEM
TpeyroyibHuKa [lackas

DJIeMeHTBI
KOMOUHATOPHKH
(4 )

KomOGuHaTopHOE mpaBUIIO
yMHO>eHUs. [lepecTtaHOBKH.
dakTopuan. CoyetaHus u
4HCJIO COUYETAHUM.
Tpeyronsauk ITackasns.
IIpakTuueckas padora
«Bpruucienue
BEPOATHOCTEN C
HUCIIOJIb30BAHUEM
KOMOMHATOPHBIX (PYHKIIUH
SJIEKTPOHHBIX TAaOIUI

OcBanBaTb NOHATHSA:
KOMOMHATOPHOE MPaBUIIO
YMHOKEHHUSI, yHOopsiAoUeHHas rnapa,
TpOMKa OOBEKTOB, IEPECTAHOBKA,
(¢axkropuan uncna, coueranue,
4UCJIO COYETAaHUU, TPEYTOJIbHUK
ITackasns.

Pemats 3a1a4m Ha IepevyrcCICHUE
YHOOPSIAOYEHHBIX Map, TPOEK,
MepEeUnCICHHUE TIEPECTAaHOBOK U
COYETaHUU BJIEMEHTOB Pa3JIMUYHBIX
MHOECTB.

Pemars 3a1aun Ha NpUMEHEHHE
4qHciia COYeTaHUN B ainreodpe
(cokpaméHHoe YMHOXXEHHUE, OMHOM
HreroTona).

Pemrarb, npuMeHsas
KOMOHMHATOPUKY, 3aJa41 Ha
BBIYUCJICHUE BEPOSATHOCTEH, B TOM
qUCIIe C TOMOIBIO JICKTPOHHBIX
TaOJIMIl B XO€ MPaKTHUYECKOM
paGoThI




I'eomerpuueck I'eomerpuueckas OcBauBaTh NOHATHE FT€OMETPUIECKON
asiBePOSITHOCTh | BEPOSITHOCTh. CiiydalHbINA BeposITHOCTHU. PemiaThb 3aaa4um Ha
(4 ) BBIOOP TOYKH U3 PUTYPBI HaXOXXJICHUE BEPOSITHOCTEN B
Ha IUIOCKOCTH, U3 OTpe3Ka, onbITax, MpeacTaBUMBIX KaK BbIOOD
U3 IyTdOKPY>XHOCTH TOYEK U3 MHOI'OYI'OJIbHUKA, KPyTa,
OTpe3Ka WM IyTu OKPYKHOCTH,
4YHCJIOBOI'O IIPOMEXKYTKa
UcnbiTanus HUcneiTanue. Ycnex u OcBauBaTh NOHATHSA: UCIIBITAHUE,

Bepuynnm (6 1)

Heynada. Cepust uCIbITAaHUMN
J10 TIEPBOrO ycrexa.
Hcnerranusa bepryiin.
BepositTHOCTH COOBITHUIM B
CE€pUHU UCIBITAHUU
bepnymnu. I[Ipaktuueckast
padota

«HcneiTanusa bepaynnm»

AJIEMEHTApHOE COOBITHE B UCIBITAHUU
(ycmiex n HEyHava), cepus
HUCTIBITAHUN, HACTYIUJICHUE TIEPBOIO
ycriexa (Heygauu), Cepusi UCTIBITAHUN
bepnynu.

Pemiath 3a1a4m Ha HaXOX/IEHUE
BEPOATHOCTEN COOBITUN B CEpUU
HUCIIBITAHUU J10 TIEPBOTO ycCIieXa, B
TOM YHCJIE C MPUMEHEHUEM (POPMYJIIBI
CYMMBbI T€OMETPUIECKON
HPOTPECCUH.

PemiaTts 3aauyM Ha HaXOXJAEHUE
BEPOATHOCTEN DJIEMEHTAPHBIX
COOBITHH B C€pUU UCTTBITAHUN
bepnyiu, Ha HaxOXAEHUE
BEPOATHOCTHU ONPENAEIIEHHOTO YHCIIa
YCIIEXOB B CEPUU UCIIBITAHUM
bepnymnu. U3yuars B xoae
NPaKTUYeCKOH padoThl, B TOM YHUCIIE
C MOMOIIBIO0 TU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTU B CEPUU
UCObITAaHUU bepHynnu

Cayuaitnas
pesinuuHa (6 )

CiydaiiHasi B€JIM4UHA U
pacnpenereHue
BEPOATHOCTEM.
MartemaTHueckoe OKUIaHUuE
U JUCIIEPCHUS CIIly4auHOU
BEJIMYHHBI. [IpumMepsl
MaTEeMaTH4YECKOr O
OXXKMJJaHUsI KaK
TEOPETUYECKOTO CPETHETO
3HAYECHMUsI BEJINYUHBIL.
IMousiTue o 3aKkoHe OOJIBLITUX
qucen. U3mepenue
BEPOATHOCTEN C IIOMOILBIO
qacToT. [[pumenenune
3aKOHAOOIBIITNX YUCEHT

OcBOUTH NOHATHUS: ClIydyaliHas
BEJIMUWHA, 3HAYCHHUE CIyYalHOMU
BEJIMYUHBI, pacOpeaeICHUE
BEPOSITHOCTEMN.

HN3yuarts M 00CcyKaaTh IpUMEPHI
JTUCKPETHBIX U HEMPEPBIBHBIX
CIIy4YalHbIX BEJIMYUH (POCT, BEC
4eJIoBEeKa, YUCIJICHHOCTh HAaceJIEHMUs,
ApyTHUE U3MEHUYUBBIC BEJIUYUHBI,
paccMmaTpuBaBIIMECS B Kypce
CTAaTUCTUKH ), MOJICIIbHBIX
CIIy4aWHBIX BEJIMUMH, CBSI3aHHBIX CO
ClIydaliHbIMU onbITamMu (OpocaHue
MOHETBI, UTPAIILHOU KOCTH, CO
CIIy4YalHBIM BBIOOPOMH T. II.).
OcBauBaTh NOHATHUS:
MaTeMaTUUYECKOE OXKUJAHUE
CJIy4aliHOUW BEJIMYMHBI KaK
TEOPETUUECKOE CPETHEE 3HAYECHUE,
JUCTIEPCUS CITy4alHOW BEJIUYHHBI
KaKaHaJIOT JTUCTIEPCHUH YUCIIOBOTO




Habopa.

Pemiath 3a1a4m Ha BhIYHCIICHHUE
MaTEeMaTUYE€CKOTO OKUAAHUS U
JIUCTIEPCUU JTUCKPETHOMU CIIydyalHOMU
BEJIMYUHBI 110 3aJAHHOMY
pacrpeiesieHuIo, B TOM 4HcJie 3aj1a4,
CBSI3aHHBIX CO CTPaXOBaHUEM U
JIOTEpPESIMHU.

3HAKOMHUTBHCHA C MAaTEMATUYECKUM
OXXHUJIAHHUEM MU JHUCIIEpCUEh
HEKOTOPBIX pacnpe/icIeHu, B TOM
4yCcJie pacOopeaesICHUs ClIydauHOU
BEJIUYUHBI

«YHCJIIO YCOEXOB» B CEPUU
ucnslTanui bepnyiinu. U3y4yarb
4acTOTY COOBITHS B TIOBTOPSIFOIIINXCSI
ClIy4alHbIX OIIBITaX KaK
CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OOIBIITUX
quceln (B popme bepuyium): npu
OOJIBIIIOM YHUCIIC OMBITOB YaCTOTa
COOBITHSI OJTM3Ka K €r0 BEPOSITHOCTH.
Pemiarp 3aga4m Ha U3MEpPEHUE
BEPOSITHOCTEH C MOMOIIBIO YacTOT.
OO6cy:kaaTh POJIb 3aKOHA OOJIBIIINX
qrcen B 000CHOBAaHUHM YaCTOTHOTO
METOJla U3MEPEHUSI BEPOSITHOCTEH.
OO6cyxaaTh 3aKOH OOJIBIITUX YHCEIT
KaK MPOSIBJIEHHE CTaTUCTUYECKOM
YCTOWYUBOCTHU B U3MEHUYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJBIIINX
4HCeJl B IPUPOJEH B KU3HU

JeJIOBeKa
00001meHue IIpencraBiieHue JaHHBIX. IloBTOPSATH HM3yYE€HHOE U
KOHTPOJIb (10 y) |OmnrcarenbHasi CTATUCTHUKA. BbICTPAMBATh CHCTEMY
BeposiTHOCTB ClTydyallHOTO 3HAHUMU.
COOBITUSA. DIIEMEHTEI Pemrats 3a1a4m Ha NpeaCTaBIICHUE

KoMOuHaTopuku. CirydaiiHbIe U ONMCAaHUE JTaHHBIX.

BEJIMYMHBI U pacripejiesicHus: | PemaTs 3agauM Ha HaXO0XJICHUE
BEPOSTHOCTEH COOBITUM, B TOM YHCIIE
B ONBITaX C PAaBHOBO3MOKHBIMU
3JI€EMEHTaPHBIMU COOBITUSIMU,
BEPOSITHOCTEH OObEeTUHEHUS U
nepeceveHus COObITHI, BEIUUCIISITh
BEPOSTHOCTH B OIIBITAX C CEPUSIMU
CJIydalHbIX MCHIBITAHUUN

[Ipu pa3paborke paboueil mporpaMmMbl B TEMaTUYECKOM IUIAHUPOBAHUU JIOJKHBI OBITH YYTEHBI
BO3MOKHOCTH HCITOJIb30BAHUS AJIEKTPOHHBIX (IIM(GPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISTIONITUXCS
y4eOHO-METOIUYECKUMHU MaTepuasiaMu (MyJIbTUMEINIHbBIE MPOTPAMMBI, 3JEKTPOHHbIE y4EOHUKU H
3aJJauHUKH, YJIEKTPOHHBIE ONOIMOTEKH, BUPTYaIbHBIC 1a00paTOPUU, HTPOBBIC IIPOTPAMMBI, KOJUICKIIHU
UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), MCIOIB3YEMbIMH JIJIsI OOYYeHHUS M BOCHHUTAHUS PAa3JIMYHBIX
TPYIIT TIOJb30BATENCH, MPEICTABICHHBIMU B AJIGKTPOHHOM (IHM(POBOM) BHAC H PEaTH3YIONUMH



munakTudeckue Bo3MmokHocTH WMKT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00
o0pa3oBaHUH.
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	Натуральные числа
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	5 класс
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления
	Числовые и буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	8 класс (не менее 102 ч)
	8 класс (не менее 34 ч)

	Выполнять арифметические действия с многозначными натуральными числами, находить значения числовых выражений со скобками и без скобок; вычислять значения выражений, содержащих степени. Выполнять прикидку и оценку значений числовых выражений, применять приёмы проверки результата. Использовать при вычислениях переместительное и сочетательное свойства сложения и умножения, распределительное свойство умножения относительно сложения, свойства арифметических действий.
	(30 ч)
	Делители и кратные числа; наибольший общий делитель и наименьшее общее кратное.
	Приводить, разбирать, оценивать различные решения, записи решений текстовых задач.
	Критически оценивать полученный результат, находить ошибки, осуществлять самоконтроль, проверяя ответ на соответствие условию
	Наглядная геометрия. Прямые на плоскости (7 ч)
	Примеры прямых в пространстве
	Находить расстояние между двумя точками, от точки до прямой, длину пути на квадратной сетке, в том числе используя цифровые ресурсы
	Дроби (32 ч)
	Представлять десятичные дроби в виде обыкновенных дробей и обыкновенные в виде десятичных, использовать эквивалентные представления дробных чисел при их сравнении, при вычислениях.
	Десятичные дроби и метрическая система мер.
	Практическая работа «Отношение длины окружности к её диаметру»
	Извлекать информацию из таблиц и диаграмм, интерпретировать табличные данные, определять наибольшее и наименьшее из представленных данных
	Наглядная геометрия. Симметрия (6 ч)
	Симметрия в пространстве
	Обосновывать, опровергать с помощью контрпримеров утверждения о симметрии фигур
	Выражения с буквами (6 ч)
	Буквенные равенства, нахождение неизвестного компонента. Формулы
	Записывать формулы: периметра и площади прямоугольника, квадрата; длины окружности, площади круга; выполнять вычисления по этим формулам.
	Находить неизвестный компонент арифметического  действия
	на плоскости (14 ч)
	Практическая работа «Площадь круга»
	Вычислять периметр многоугольника, площадь многоугольника разбиением на прямоугольники, на равные фигуры, использовать метрические единицы измерения длины и площади.
	Использовать приближённое измерение длин и площадей на клетчатой бумаге, приближённое измерение длины окружности, площади круга
	(40 ч)
	Решение текстовых задач
	Применять свойства сложения и умножения для преобразования сумм и произведений
	(6 ч)
	Читать столбчатые и круговые диаграммы; интерпретировать данные; строить столбчатые диаграммы.
	Использовать информацию, представленную в таблицах, на диаграммах для решения текстовых задач и задач из реальной жизни
	Практическая работа «Построение диаграмм».
	Решение текстовых задач, содержащих данные, представленные в таблицах и на диаграммах
	в пространстве (9 ч)
	Понятие объёма; единицы измерения объёма. Объём прямоугольного параллелепипеда, куба, формулы объёма
	Вычислять по формулам: объём прямоугольного параллелепипеда, куба; использовать единицы измерения объёма; вычислять объёмы тел, составленных из кубов, параллелепипедов; решать задачи с реальными данными

