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AnantupoBaHHas pabodas TMporpaMma [0 MaTeMaTHKe [JIsi OOydYaromMuxcs C
3amep kKo micuxmueckoro pasutus (mamee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIErO
o0Opa30BaHUA MMOATOTOBJIEHA Ha 0cHOBEe DeiepaIbHOr0 TOCYIapCTBEHHOTO 00Pa30BaTEIbLHOTO
CTaHAapTra OCHOBHOro obmero oOpasoBanus (IIpukaz Munnpocsemenuss Poccun 0T
31.05.2021 . Ne 287) (mamee — DOI'OC OOO0O), DenepanabHON aganTHPOBAHHON
oOpa3oBaTebHOW MpOrpaMMbl OCHOBHOTO 00I1ero o0pa3oBaHUsd [JIsi OOYYalOIIUXCS C
OTpaHUYCHHBIMU BO3MOKHOCTSIMH 370poBbsi (IIpukaz Munnpocsemienusi Poccun ot 24
HOsiOpst 2022 1. Ne 1025), ®denepanbHOoi paboueld TpOrpaMMbl OCHOBHOTO OOUIETO
oOpazoBanus 10 ydyeOHOMYy mpenmery «Marematukay, @eaepanbHON MNPOrpPaMMBbI
BOCIIUTAHUSA, C Y4YE€TOM paCIpelesIeHHbIX M0 KJaccaM IMpOBEPSIeMbIX TpeOOBaHUN K
pe3yapraram ocBoeHus DenepasbHONM aganTHPOBAHHON 00pPa30BaTEbHON MNPOrPaMMBbl
OCHOBHOTO 00111ero 00pa3oBaHust IJs1 00y4aloImUXCs C 3aACPKKON MCUXUYECKOTO Pa3BUTHA.
B paGoueit mporpamme ydTeHbl UaeHu U MojdoxeHuss KoHIenuu pa3BuTus MaTeMaTndeckoro
oOpazoBaHnus B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTuka

VYueOnblii npeamer «MaTemMaTuKka» BXOAUT B MPEAMETHYIO o0sacTh «Maremaruka u
uHpopmaTuka». OH crOCOOCTBYET PAa3BUTUIO BBIYUCIUTEIBHOU KYIBTYPbl U JIOTHUECKOIO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUSI MOJIb30BAThCS AJITOPUTMAMHM, & TAKKE NPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B IOBCEIHEBHOW >XH3HM oOydarommxca c 3IIP.
VYueOHbIii  mpeaMeT — pa3BUBAeT — MBIIUICHUE, MPOCTPAHCTBEHHOE  BOOOpakeHUE,
(YHKIMOHAJIBHYIO TI'PaMOTHOCTb, YMEHHUS BOCHPUHUMATh U KPUTHUECKH AaHAJIU3UPOBATH
uH(MOpMaIHIO, TPEICTABICHHYIO B PA3IUYHBIX (OopMax.

OOyueHue mareMaTHke 1aéT BO3MOXXHOCTh pa3BUBaTh y odydatomuxcs ¢ 311P Tounyto,
panMoHaNbHY!0 W HWHGOPMATUBHYIO peYb, YMEHUE OTOMparh Haubosiee MOAXOSIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, TpauyecKue CpeicTBa Jis BBIPAKEHUS CYXKIACHUH U
HaIVISAHOTO UX NPEICTaBICHUS.

Heo0xoaumbIM KOMIIOHEHTOM OOIIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHHUHU SIBIISIETCS
o011ee 3HaKOMCTBO C METOAAMH MO3HAHUS AEHCTBUTEILHOCTH, PEACTABICHUE O MPEAMETE U
METOJIaX MaTeMaTHK{, UX OTIMYMUA OT METOAOB APYIMX €CTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSIX NMPUMEHEHMS] MAaTEMaTUKU Uil PEIICHHS] HAYYHBIX U MPUKIAIHBIX
3anad. Takum oOpa3zom, MaremMaruyeckoe 00pa3oBaHUe BHOCUT CBOM BKJIaJ B (pOPMUPOBAHUE
oO11el KyJabTypbl YeJIOBEKa.

N3ydyenne MaTeMaTHKU TaKXe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHUIO YEJIOBEKA,
MIOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEMaTHYECKUX PACCYKIEHUM, BOCHPHITHIO
reoMEeTPUYECKUX (POPM, YCBOCHUIO UJIEH CHMMETPHUH.

[TporpamMma oTpaxkaeT coaepxaHue oOyueHus mnpeamery «MaTemaTHkay C y4eToM
0co0ObIX 00OpaszoBarenbHbIX MOTpeOHOcTel oOyuatomuxcst ¢ 3[1P. OBnagenue yueOHBIM
npeaMeroM «MareMaThuKay MpeICTABISIET ONPEACIICHHYIO CI0KHOCTD IS yuamuxcs ¢ 311P.
VY oOyuaromuxcst ¢ 3[IP wambonee BbIpaK€HbI OTCTABaHWS B PAa3BUTHUU CIIOBECHO-
JOTHYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTPAaKTHbIE M OTBJICUYEHHBIE KATETOPUU UM
TPYJIHOAOCTYIHBI. B TOoXe BpeMsi NpH CHEUUaTbHOM OOy4YeHUH OO0ydyaroluecs MOTyT
BBIIIOJIHATH 3aJlaHusl 10 anroputMy. OHM BOCHPUMMYMBBEI K IOMOILIW, MOTYT BBIIOJIHUTH
NEPEHOC Ha aHAJIOTMYHOE 3aJJaHu€ YCBOEGHHOIo crocofa peuieHusa. CHMXKEHHUE pa3BUTHS
MBICIUTENBHBIX ONEpalUid U 3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JEUCTBUN MPUBOIAT K
HEJOCTaTOYHOW OCMBICIIEHHOCTH COBEPIIAEMBbIX YYE€OHBIX JEUCTBUM. Y 00ydaromuxcs
3aTPYJHEHBl CUETHBIE BBIYMCIICHUS, MPOU3BOAUMBIE B yM€. B NMUCHMEHHBIX BBIYMCICHUSAX
OHM MOTYT MPOMYCKAaThb OJWH M3 TMPOMEXKYTOUHbIX mIaroB. Ilpum paboTe ¢ YUCIOBBIMU



BBIPQKCHHUSIMH, BBIUMCICHUEM MX 3HAYEHUS MOTYT HE YJIEp>KMBAThb NPAaBUIbHBIA MOPSIAOK
aeiicteuit. [Ipu ympoumenun, npeoOpa3zoBaHuu BblpakeHuid ydammecs ¢ 3[IP ne moryr
CaMOCTOATENIbHO TMPUHATH PEIIEHUE O TOCIEAOBATEIbHOCTA BBINOJHEHUS JIEWCTBHIA.
KOHKpPETHOCTh MBINUICHHS OCJIOKHSET YCBOCHUS! HaBbIKa PEIICHUS YPABHEHHI, HEPABEHCTB,
CUCTEMBI ypaBHEHUI. VIM ManooCcTymHO COBEPLIEHHE 0OPAaTUMBIX OIEpaLUi.

Huzkuil ypoBeHb pa3BUTHA JIOTMUECKUX OIEpaluii, HEJOCTAaTOYHAasi OOOOIIEHHOCTb
MBILUIEHUS 3aTPYJHSIOT U3ydyeHue TeMbl « DYHKIUN»: IPU ONpEeAeSICHUN (PYHKIIMOHAIBHON
3aBUCHUMOCTH, IIpU OIMCAaHUM TpaUUecKOM CHUTyallud, HCHOJIb3ysl I'€OMETPUUYECKUH,
anredpandeckuil, QyHKIMOHAIBHBIN A3bIKH. Hepenko yuamuecs He BUAST pa3HULBI MEXIY
o0JacThio onpeeraeHus PyHKIUU U 001aCThIO 3HAUECHUH.

Pemenne 3amady CONpsKEHO C  TPYAHOCTSIMH O(OPMIIEHHS KpPAaTKOW —3allkCH,
IIPOBE/ICHMS aHajIu3a YCJIOBUS 3aJaud, BbLIEJIEHUS cynlecTBeHHOro. Ooyuatommecs ¢ 311P
3aTPYAHSIOTCA ClIeNaTh yMO3AaKIIOUEHHE OT OOIIEro K YacTHOMY, HEpPEIKO BBIOMPAIOT
HEpalMOHAJIbHBIE CIIOCOOBI pELIEHUs, HMHOI/A OTPAaHWYMBAIOTCS MAHUIYJSIUSAMU C
YUCIIAMH.

[Ipu u3yueHun reomerpuueckoro marepuana odyvatommecs ¢ 3IIP crankuBarorcs c
TPYJIHOCTBIO JI€JaTh JIOTMYECKHUE BBIBOJBI, CTPOHUTH IOCIEAOBATEIIbHBIE PACCYKICHUS.
Henpounsle 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUM MPHUBOJUT K OLIMOKaM B pEIICHUU
reoMeTpuueckux 3agad. OOydwarommuecs MOTYT HOJIMEHUTh (GOpMyIly, HENpPaBUIbHO
npuUMeHUTh TeopeMmy. K cepbe3HbIM ommOKaM B pELIEHUM 3a/ad MPUBOASAT HEAOCTATOYHO
Pa3BUTBIE IPOCTPAHCTBEHHBIE NIPEACTABICHHS. VIM CII0KHO BBIOJHUATH YEPTEXK K YCIOBHIO,
B IUCBMEHHBIX pad0TaX OHU HE MOTYT PUBECTU OOBSICHEHUE K YEPTEXKY.

ToyHOCTh 3amOMUHAHMS M BOCHPOM3BENEHHUS Y4YEOHOro MaTepuaja CHHUXKEHBI I10
MPUYHMHE CJIA00CTH MHECTUYECKOM AESITENIbHOCTH, CYKeHHs 00beMa naMaTi. O0ydaronmmcs
¢ 3IIP tpebyercs Oofbllie BpeMEHN Ha 3aKperuieHue MaTepuaia, akTyaau3alus 3HaHUW 1o
OMoOpe MPU BOCIIPOU3BEICHUU.

Jns mpeojosieHus TPYyAHOCTEH B M3y4EHHHM Yy4yeOHoro mnpenmera «MaremaTuka
HeoOxoaMMa ajanTainus o0beMa M Xapakrepa y4eOHOro marepuana K IO3HABATEIbHBIM
BO3MOKHOCTSAM yuamuxcs ¢ 3IIP. Ciaexyer yueOHbIN MaTepual NpenoJHOCUTh HEOOIbIIUMHU
MOPUUSAMH, YCIOKHSS €ro NOCTENEHHO, U3bICKUBATh CIIOCOOBI aaNnTaluy TPYAHbBIX 3a/1aHUH,
HEKOTOpbIE TEMBbl JaBaThb KaK O3HAKOMHUTEIBHBIE; MCKIIOYaTh OTIEIbHBIE TPYJHBIE
JIOKA3aTeNIbCTBA; TEOPETUYECKUM MaTepuall PEKOMEHIYETCS H3ydaTb B  IPOLECCE
MIPAKTUYECKOM JAESATENBHOCTH 10 PEIIEHUIO 3a7a4. OpraHu4ecKoe eIMHCTBO MPAKTUYECKON U
YMCTBEHHOM JESATENIbHOCTH yYallIUXCsS Ha ypPOKax MaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJILHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Hean u 3axa4yu n3y4ennst yueOHoro npeamera «MaremaTuka

[TpuopuTeTHbIME TIEISIMU OOYYEeHHSI MaTeMaTHKE B 5—9 Kitaccax sIBISIOTCS:

* ¢opMUpPOBaHUE IIEHTPAIHHBIX MATEMAaTHMUYECKUX TIOHSATHH (YMCIO, BEIMYMHA,
reoMeTpuieckas (urypa, mepeMeHHas, BEPOSTHOCTb, (PYHKIMs), 00€CTEUnBAIOIINX
MIPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHUS 00YyJArOIITIXCS
c 311P;

* nmoxaBeneHue odOydaromuxcs ¢ 3[IP Ha gocTymHOM At HUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEeMaTHUKN U OKPYXKAIOIIETO MUPA, TOHUMAHUE MaTEMaTHKH KaK 9acTh
OO0IIIeH KyJIbTYphl 4YeTIOBEUECTBA,;

" pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX crocoOHOCTel obOydaromuxcs ¢ 3I1IP,
M03HABATEIbHOW aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUN, KPUTHYHOCTH MBIITUICHUS,
WHTEpeCca K M3YUCHUIO MAaTEMATHKH;



* QopmupoBaHHEe  (PYHKIHOHAIBHOM  MareMaTHYeCKOHl  TI'PaMOTHOCTH:  yMEHUs
pacro3HaBaTh MPOSIBICHUS MAaTeMAaTUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CUTYaIUSX U MPU H3YYCHHUH JPYTUX YYEOHBIX MPEAMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (QOpMyIUpoBaTh HX Ha S3BIKE
MaTeMaTUKd W CO3/laBaTh MaTEeMaTU4YeCKUE MOJENIH, TPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUM ammapar s peleHUs NPAKTUKO-OPUEHTUPOBAHHBIX —3aj1ad,
UHTEPHPETUPOBATH U OLEHUBAThH MOJYUYECHHbBIE PE3YIbTATHI.

JlocTikeHue 3TuX 1eield ooecrneurnBaeTcsl peleHueM CIeAYIONX 3a/1ay:

* ¢opmupoBarb y oOywatouuxcs ¢ 3[IP  HaBblkM  yuyeOHO-TIO3HABATEIbHOMN
NESATEIbHOCTH: TUIAHUPOBaHUE PabOThI, TOUCK pallMOHAIBHBIX IyTEH €€ BBITOJIHEHUS,
OCYULIECTBJIEHUSI CAMOKOHTPOJIS;

" crnocoOCTBOBaTh  MHTEJUICKTyaJlbHOMY — pa3BUTHIO,  (opMHpoBaTh  KadyecTma,
HEOOXOIUMBIE YEJOBEKY JMJId MOJHOIEHHOW >XM3HM B COBPEMEHHOM OOIIECTBE,
CBOICTBEHHBIE MAaT€MaTUYECKOM JIEATENbHOCTU: SICHOCTMU W TOYHOCTH MBICIIH,
WHTYULIMH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJOTICHHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBHIE KOMIIETEHLIMH y4Yalluxcsd B paMKax MpeaIMETHON obiactu
«Maremaruka u nHHOpMaTUKa;

" pa3BHUBaTh NOHATUIHOE MbILUIEHUs oOyyatouuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIMIO TO3HABATENbHBIX MpoleccoB obOyuatomuxcs ¢ 3I1IP,
HEOOXOAUMBIX JIJIsl OCBOEHUS IPOrPaMMHOTO MaTepuaa Mo yueOHOMY IpEIMETY;

" [peaycMaTpuBaTb BO3MOXKHOCTh KOMIIEHCAIlMM OOpa30BaTENbHBIX JA€PUIUTOB B
OCBOCHHHU NPEIIECTBYIOIIETO0 MPOrpaMMHOI0 Martepuaina y oOydarommxcs ¢ 3IIP u
HEJ0CTATKOB B UX MareMaTUYeCKOM Pa3BUTHH;

" chopMUPOBaATh YCTOMUMBBIA MHTEPEC YUAITUXCA K MPEAMETY;

" BBISBJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHMM COIEpXKaHHUs Kypca MareMathuku B 5-9 knaccax: «Ywucema wu
BBIYHMCIICHUS», «AnreOpay» («Anredpandeckue BbIPAKEHUS», « YPAaBHEHUS U HEPABEHCTBAY),
«Dynkuuny, «l'eomerpus» («[eomerpuueckue ¢urypel U HuX cBoilcTBay, «M3mepenue
reOMETPUYECKHUX BEIMYHH»), «BeposTHOCTh M CTaTUCTHKa». [laHHBIE JTUHUU Pa3BUBAIOTCS
napajulesibHO, KaXk/as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBHCHMO
OJTHa OT JIPyroil, a B TECHOM KOHTaKTe W B3aumMojaercTBuu. Kpome »Toro, ux oObeauHsET
JIOTUYECKAsl COCTAaBIAOIIAs, TPAJAULUOHHO MPUCYIIAs MaTeMaTUKe W MPOHU3BIBAIOIIAs BCE
MaTeMaTU4eCcKue Kypchl U coiepxarenbHble auHun. CopmynupoBannoe B denepambHoM
roCyJapCcTBEHHOM  00pa3oBaTelbHOM CTaHAApTe OCHOBHOTO OOIIEro  0Opa3oBaHUS
TpeOOBaHUE «YMETh ONEPUPOBATh TMOHITUSIMH: OIpEICIeHHe, AakCuoMa, TeopeMma,
J0Ka3aTeNbCTBO; YMEHUE PAclO3HABAaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPHUBOIUTH
NpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULAHUSA BBICKA3bIBAHUI
OTHOCHUTCSI KO BCEM KypcaM, a (POpMHPOBAaHUE JOTHUECKUX YMEHHM pacrpenesnseTcs mo BCem
rogaM oOy4eHUsI Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHusI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaraM OCBOCHUS
OdenepanbHO  paboyedt  MporpaMMmbl,  pacnpenea€HHbBIM MO  rogaM  oOydeHwus,
CTPYKTYPHUPOBAHO TaKHUM 00pa30M, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIMIHAIBLHBIM BOIIPOCAM
oOyuatomuecss oOpamainch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTeMaTH4YeCKUMHU
MOHATUSAMUA M HABBIKAMH OCYLIECTBISUIOCH IOCJIENOBAaTENbHO M IMOCTYIATENbHO, C
COONMIOACHUEM TNPUHLHUIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAIMCh B OOIIYIO
CUCTeMY MaTeMaTHuYeCKHX npescTaBieHuil odyuarommuxcs ¢ 3I1P, pacuupsis u yrimyOmsist e€,
oOpa3ysl MpOYHbIE MHOXKECTBEHHbIE CBsi3u. OOmme 1enu u3ydeHus y4yeOHOro mpenmMera



«Maremaruka» mpencrabieHbl B DenepanbHOi pabodeil mporpaMMe OCHOBHOTO OOIIETO
oOpa3oBaHusl.

Ocol0enHocTH 0TOOpPA M aJaNTALMM Y4e0OHOT0 MAaTEepPUAJIa 10 MATEMATHKeE

OOyuenue yueOHOMY TpenMeTy «MaremaTuka) CTPOUTCS Ha CO3JaHUU ONTUMATbHBIX
YCIIOBHM [IJI1 YCBOGHHUS MporpaMMHOTO Marepuana oOydarormumucs c¢ 3IIP. bombmoe
BHUMaHUE yaenseTcss oTOopy Yy4eOHOro wmarepuana B COOTBETCTBHH C MPUHIUIIOM
JOCTYIHOCTHU MIPH COXPAHEHUH 00I1Iero 6a30BOr0 YPOBHSI, KOTOPBIN JOIKEH O COEPKaHUIO
1 00beMy OBITh aJalTUPOBAHHBIM 7151 oOydaromuxcs ¢ 3[IP B cOOTBETCTBUM € X OCOOBIMU
oOpa3oBateibHbIMU ~ TIOTpeOHOCTSIMU.  CreyeTr OOJerdyuTh OBJIAJICHUE MaTepUaioMm
oOyuatomumucs ¢ 3IIP mocpeacTBoM ero AeTanbHOrO OOBSICHEHUS C CHUCTEMAaTHUYeCKUM
OBTOPOM, MHOTOKPaTHOW TPEHUPOBKH B MNPUMEHECHUHM 3HAHUMN, WCIOIb3YyS IPUEMBI
aKkTyaJlu3aluu (BU3yaJibHas Oropa, maMsTKa).

@enepanbHas NporpaMMa MOPEAYCMAaTPUBACT BHECEHUE HEKOTOPBIX W3MEHEHUM:
yYMEHbBIIIEHNE 00beMa TEOPETUUYECKUX CBEIICHUM, BHIHECEHHWE OTIECIBHBIX TEM WM IEJbIX
pa3aenoB B MaTepuaibl JUisl 0030pHOr0, 03HAKOMHUTEIbHOTO U3yUEHHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBPHOM IUIaHE PEKOMEHIYETCS M3ydaTh CIEAyrolue Tembl: «PrumMckas
Hymepauus», «PaBuble ¢urype», «{uaunap, konyc, map», «Kyo», «IIpssmoyrosbHbIi
napaenenunen», «llepememenne no KOOpPAMHATHOW mpsMon», «Moxynp dunciay,
«Hucnoble MpoMexyTKn»; «Macmtady (u3yudaercs B Kypce «l eorpadusi»); «300paxkeHue
reOMETpUYECKUX (PUryp Ha HEJIMHOBAHHOW OyMare ¢ MCIOJb30BAHHEM IUPKYJIS, JTUHEHKH,
YTOJIbHHMKA, TpaHCHopTupa», «JmnHa okpyxHocTh», «llmomans kpyra», «llapannenbHbie
npsimbie», «llepnenaukynspHeie mnpsambie», «OceBass M UEHTPaJIbHAs CHUMMETPUN»
(u3yuyaeTcsi B Kypce reomeTpuu); «beckoHeuHble MEepPHOAUUECKHE AECATUYHBIE IpOOu.
JlecsiTuaHoe MpubIMKeHne 0OBIKHOBEHHON Jpo0u» (M3ydaeTcsi B Kypce ajireophbr).

CrnenyeT yMEHBIIWTh KOJMYECTBO YACOB Ha cleayrolmue TeMmbl: «Pelienne
Joruyeckud 3amau», «J/lnmHa ortpeskay, «llkaney, «PacnpenenurenbHbIl  3aKOH
YMHOXXEHHS», «3aluch NPOU3BEACHUS C OYKBEHHBIMH MHOXUTENsIMU», «llocTtpoenue
KOH(Urypanuii u3 yacrteid npsMon, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIETY4aTol Oymarey,
«lenmurenu wu kpatHbie. [lpuszHaku pgenumocTtuy, «HamOonpmmii oOMMIT JOeauTeNns U
HavMMeHblllee ob1iee kpaTHoe. enrumocth cyMMbl U ipousBeaeHus». «[IpuBenenue qpodu k
HOBOMY 3HaMeHarenwo», «HaxoxkaeHne dactu neaoro M LEJIOro Mo €ro  4acTuy.
«OKpyrieHue AeCSITUYHBIX Opobeit». «Pemenue 3amau mepeOOpOM BCEX BO3MOMKHBIX
BapuaHTOB». «CocTaBieHre OYKBEHHBIX  BBIPQKCHHH TIO  YCIOBHIO  3aJaqmy.
BricBoOOIMBIIMECST 4Yachkl MOXKHO MCIONB30BaTh Ha TMOBTOpPEHHE (B Hadale W KOHIIE
y4eOHOTrO TOJ1a), Ha W3y4eHUEe Hambojee TPYAHBIX M 3HAYMMBIX TeM: B V Kjacce — Ha
pelieHre ypaBHeHHM, MpUBEICHUE IpoOrM K HOBOMY 3HAMEHATEII0, YMHOKCHHUE U JICTICHUE
JECATUYHBIX ApoOei, m3MepeHue yrioB; B VI kiacce — NMEHCTBUS C MOJOXKUTEIbHBIMU U
OTPULATEIIbHBIMA YHCJIAMH, PEIIEHWE YPAaBHCHUM, CIIOKECHHE W BBIUMTAHHUE YHUCED,
coJiepKalluX eIy U IPOOHYIO YacTh, HA YMHOKEHHE U JIeJIeHUE OOBIKHOBEHHBIX TpOoOeH.

Anreopa

B  0O3HakOMHUTENBHOM TIUIAHE PEKOMEHAYETCS U3y4yaTb  CIEAYIOIIUE  TEMBbI:
«ppaunonansHelie yncina. JleicTBUTENbHBIE Ynciia», « CpaBHEHUE JNEMCTBUTEIBHBIX YHCEIL,
apupMeTHYecKre AeUCTBUS C ACHUCTBUTENbHBIMU YKCIaMuy», «HaxoxaeHue npuOamKkeHHbIX
3HAUYCHUW KBAJAPaTHOrO KOpHsS», «Teopema Buera», «PelieHuss ypaBHEHUNW TpPETbEH W

4eTBEPTON CTEIEHEH pa3loKeHHeM Ha MHOXMTEnm», «DyHKIHA y =vVX  u ee rpadux»,



«IlorpemHoCcTs U TOYHOCTh MPUOIMKEHUSDY, «HeTHble U HeueTHble QYHKUUN», «DYHKIUSA
y=x"», «DyHKIHA y= ax’, ee Tpaduk u cBoiicTBa. ['paduku GpyHKImil y= ax” + n n y=a(x-
m), «YpaBHEHHE C IBYMS IIEpeMEHHBIMH U ero rpaduk», «['paduyeckuit cnocod pereHus
CHUCTeMbl ypaBHeHU», «lM300paxeHne YICHOB apu(METUYECKOM U TeOMETPUUYECKOU
IIPOTPECCUN TOUKAMU HAa KOOPJAMHATHOU IUIOCKOCTH. JIMHEHWHBIN U SKCIIOHEHIMAIBHBIN POCT.
Cno>xHBIE TPOLIEHTHI.

Cnegyer yMEHBIIMTh KOJIMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMyssy,
«/lokazarenbCTBO TOXAECTB», «JIMHEWHOE ypaBHEHHE C JBYMS HEM3BECTHBIMU», «I'paduk
JUHEMHOIO YpaBHEHHUS C JBYyMsI IEpEMEHHbIMU», «I'paduueckoe pelieHue JIMHEWHBIX
ypaBHEHUH U CUCTEM JIMHEUHBIX ypaBHEHUN», « CBOMCTBA KBaIpaTUYHON (DYHKIIHI.

BricBoOoauBIIMECS Yackl PEKOMEHAYETCS MCIOJBb30BaTh: IS Jydlled mpopaboTKu
HanOoJjiee BaXHBIX TeM Kypca: «PelieHue ypaBHeHui», «Pemenue cucteM ypaBHEHHID,
«CoBMecTHBIE JAeWcTBUS ¢ ApoOsimu», «lIlpuMeHeHne CBOWCTB apu(PMETHUECKOTro
KBaJPaTHOTO KOpHS»; Ha NMOBTOPEHHUE, PEIICHHE 3aJad, MpeoOpa30BaHHUE BBIpAXKEHUH, a
TaKKe Ha 3aKpEIUICHNE H3yYEHHOI'0 MaTeprala.

I'eomeTrpus

CienyeT OCHOBHOE BHHMAHHME YJEIWUTHh MPAKTUYECKOW HAIPABICHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HanOOJIee CIOKHBIN Ul BOCIPUATUS TeopeTHueckuid matepuai. Ha
ypOKax TIeOMETpUM HEOOXOAMMO MAaKCHMalbHO HCIOJB30BaTh HAarJIsHbIE CpPEJICTBA
oOyueHusi, Oonbllle NPOBOAUTH MPAKTHYECKUX PAOOT € Yy4yallMMHCS, pellaTh 3aJayH.
CrpouTh pelieHue 3ajad IpU MOCTOSHHOM OOpallleHMH K HAIJSIAHOCTH — PUCYHKaM U
yepTexKaM.

OzHakomuTenbHO  n1atb TeMmbl: «TeopemMbl M J0Ka3areabCTBO.  AKCHOMBDY,
«JlokazarenbCTBO OT MPOTUBHOT0», « CyIIECTBOBAHUE U €AMHCTBEHHOCTh NEPIIEHANKYJIAPA K
npsaMon», «Merox reomerpuyeckux mect», «Meron ynBoeHus MenuaHeDy, «Teopema
Qaneca M TeopeMa O NPOMOPUUMOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyrojabHUKa»,
«/3MeHeHne TPUTOHOMETPUYECKUX (YHKUMUA NpH BO3pAacCTaHUU yriay, «DopMyssl s
paguyCoB BIIMCAHHBIX M OINHCAHHBIX OKPYKHOCTEH IPABWIBHBIX MHOIOYTOJIBHUKOBY,
«YpaBHEeHHE NpAMOW», «/IBmxkeHue», «CBoMcTBa NBMXKEHUDY, «TeopeMa 0 NMpOU3BEACHUN
OTPE3KOB XOpH, TEOPEMBI O IMPOU3BEICHUM OTPE3KOB CEKYIIHX, TEOpeMa O KBaapare
KacaTeJIbHON.

CrnenyeT yMEHBIIUTh KOJIMYECTBO YaCOB Ha M3ydyeHHe TeM: « CHMMETPUYHbIE (PUTYPBI.
OcHoBHbBIE CBOWCTBa OCeBOM cummeTpumn», «lleHTpanbHas cummeTpus», «llapannenbHbit
nepeHoc», «lloBopor», «IIpeobOpazoBanne momobms. IlogoOue COOTBETCTBEHHBIX
2JIeMEHTOB», «(OCHOBHBIE 3a/a4d Ha IMOCTPOCHHE C IOMOILBIO LUPKYJIS U JUHEHKW,
«/lexapTOBBI KOOPAUHATHI HA TUIOCKOCTHY, «Pemenune TpeyronsHuKoBY, «llogodue dpurypy.

BricBoOOIMBIIIKECS YAChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UYTO [aHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatonuxcst ¢ 3I[IP, cBsi3aHHBIE €O CHUXXEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUSI, €r0 H3Y4YEHUE JIOJDKHO CTPOUThCS Ha 0a30BOM YpOBHE U
JNOCTYITHOM JUIsl YYEHUKOB Marepuaie. OCHOBHOE BHUMAHHE CIEAYET YIEIUTh paszenam,
CBS3aHHBIMM C IIOBTOPEHHEM IPOMACHHOTO MaTepuana, YBEIMYUTb KOJIMYECTBO
YOpaXHEHUH U 3aJaHU, CBSI3aHHBIX C MPAKTUUYECKON ACSITEIbHOCTHIO 00YJarOMINXCS.

Heo0xoaumo nmepecMoTpeTh Colep:KaHne TEOPETUIECKOT0 MaTepuaia U XapakTep ero
W3JIOKEHHS: TEOPETUYECKUM MaTepual NPENOJHOCHTh B IIPOLECCE pElIeHus 3a1ady |
BBINIOJIHEHHS 3aJaHUi HArJSAHO-TIPAKTUYECKOrO0 XapakTepa; He TpeOoBaTh BbIBOAA U



3aMIOMHUHAHMS CJIOKHBIX (DOPMYII, peIIeHUs HECTAaHAAPTHBIX, TPYIOEMKUX 3aMaHuid. P Tem
CJIEIyeT U3y4aTh B 03HAKOMUTEIHLHOM TLJIaHE.

denepanpHas mporpaMma MpeAOCTaBIsET aBTOpYy paboueil mporpamMmbl CBOOOIY B
pacmpesieieHnd MaTepuaja 1o 4eTBepTsAM (Tpumectpam). PacmpeneneHue BpeMeHH Ha
U3ydeHHEe TEM B TeUEHHE Y4EOHOTO Trojla CaMOCTOATEIBHO OMpeessieTcss 00pa3oBaTeIbHOMI
OopraHu3alMe M 3aBUCUT OT ocoOeHHOocTed rpymmbl oOywaromuxcsi ¢ 3[1P u ux ocoObix
00pa3oBaTeIbHBIX TOTPEOHOCTEH.

IlpumepHble BHABI AesATeabHOCTH oOy4yawmuxcsi ¢ 3IIP, o0ycioBieHHbIe 0COOBIMH
00pa3oBaTeJbHBIMH MOTPEOHOCTAMM M 00ecleYHuBaOIIHe OCMBICICHHOEC OCBOCHHE
coJep:kaHuM 00pa3oBaHus MO npeamery «MaremaTuka»

Conep:xanue BUIOB JeATenbHOCTH oOyuatonuxcs ¢ 3[IP onpenensiercs ux ocoObMu
oOpa3oBarenbHbIMU NOTpeOHOCTAMH. [lomuMo mmpoko wucnoiszyembix B @AOIT OO0
o0IIMX JUIsl BCeX 00YYaroUIMXCsl BUJIOB JESITEIbHOCTH CIEAYET YCUIUTh BUJIbI IEATEIbHOCTH
crnelu(uUHbIe A JaHHOW KaTeropuu JeTeil, 00ecreurBaroliue OCMBICICHHOE OCBOCHHE
colepkaHusi  OOpa3oBaHMsS IO  MPEAMETY: YCWIEHHE  HIPEeIMETHO-NPaKTU4YECKOU
NEATEIIBHOCTH C aKTUBU3aLMEN CEHCOPHBIX CHUCTEM; YEpelOBaHUE BUIOB JEIATEIbHOCTH,
3aICUCTBYIOIINX pa3JIMUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuanga ¢ OIOpOH Ha
AJITOPUTM; «IIOLIArOBOCTb» B M3YYCHUM MATEpUaIa; HCIIOIb30BAHUE JOIOJHUTEIBHOU
BU3YaJbHON ONOpPHI (CXEMbI, IAOJOHBI, OTMIOPHBIE TAaOJIUIIBI); PEUEBOM OTYET O MpPOLECCE U
pe3ynbTare AEeSATENbHOCTH; BBINOJHEHUE CHEHUANbHBIX 3aJaHuid, O00eCIeYMBAOIINX
KOPPEKLHUIO PEryJAlNU y4eOHO-TI03HABATEIbHON AESTENBHOCTH U KOHTPOJIb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TEMAaTUYECKAas M TEPMUHOJIOTMYECKas JIeKchKa cooTBeTcTByeT DAOII
000.

st oOyuaromuxcs ¢ 311P cylecTBeHHBIM SIBISIIOTCSA MPUEMBI PAOOTHI C JIEKCUYECKUM
MaTepuajoM 1o npeamerty. IlpoBoautcs cnenuanbHas padoTa MO BBEIECHUIO B aKTHUBHBIN
CJIOBaph 00YYarOIIMXCSl COOTBETCTBYIOLIEH TepMUHOJOruu. M3yyaemble TEpMUHBI BBOJSATCS
Ha IOJINCEHCOPHOM OCHOBE, 00s3aTesibHA BHU3yallbHAs MOAJEP)KKA, alrOPUTMBI pabOThI C
OIPENIECIICHUEM, OTIOPHBIE CXEMBI I aKTyaIM3allii TEPMUHOJIOTUU.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBumM ¢ denepanbHbIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 0011er0 00pa3oBaHus yueOHBIN npeameT «MareMaTuka» BXOJAUT B MPEIMETHYIO
obnacte «MaTemMatnka U UHPOpPMATHUKa» W SBIACTCS OOA3aTENBbHBIM I u3ydeHus. B 5-9
KJ1accax y4eOHbIN mpenMer «MaTtemMaThKa» TPAIUIIMOHHO U3Y4aeTCsl B paMKaxX CJIEIYIONUX
yueOHBIX KypcoB: B 5-6 kiaccax — Kypca «Martemaruka», B 7-9 kimaccax — KypcoB
«AnrebOpa» (BKIIOYas JIEMEHTHI CTATUCTHKU M TEOPUU BEPOSTHOCTEH) u «I'eomeTpusi».
Hacrosimieit mporpaMMoii BBOAMTCS CAaMOCTOSITEIbHBIM y4eOHbIH Kypc «BeposSTHOCTH U
CTaTHCTUKAY.

OO0miee 4YUCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YeHUsS MaTeMaThKd (0a30BbIH
YpOBEHb) Ha YPOBHE OCHOBHOT'O 00I1ero oopazoBanusi, — 952 yaca: B 5 kiacce — 170 yacoB
(5 yacoB B Henenw), B 6 kiacce — 170 gacoB (5 yacoB B Henento), B 7 kiacce — 204 gaca (6
4acoB B HeJel0), B 8 kitacce — 204 gaca (6 yacoB B Henelnto), B 9 kiacce — 204 gaca (6 yacoB
B HEJIETIO).



Ilnanupyembie pe3yabTaTbl OCBOeHHMs y4eOHOro mpeamera «MaremaTruka» Ha
YPOBHE OCHOBHOTI'0 00111€r0 00pa3oBaHus

W3ydyeHne mMareMaTHKd Ha YPOBHE OCHOBHOIO OOIIEr0 OOpa30BaHMs HAIPABIEHO Ha
noctkenne oOydaromumucs ¢ 3[IP JIMYHOCTHBIX, METanpeIMETHBIX W MPEAMETHBIX
00pa30BaTeIbHBIX PE3YIBTATOB OCBOCHHS Y4€OHOTO MPEIMETA.

JINYHOCTHBIE Pe3yJIbTAaThl OCBOCHMS IIPOIPAMMBI IT0 MATEMATUKE XAPAKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHHE:

IIPOSIBIICHUEM HWHTEpeca K IMPOLIJIOMY M HACTOSALIEMY POCCHUHCKOM MAaTE€MaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIXKCHHUSM POCCHMCKMX MATEMaTMKOB WM POCCUICKOU
MaTeMaTHYECKOM IIKOJbI, K HCIIOJB30BAHUIO OJTHUX JOCTW)KEHHW B JPYrMX HayKax H
MPUKIATHBIX chepax;

rpaxaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOA3aHHOCTEH IpaKJaHWHA U peali3alid €ro Ipas,
MPEICTABIIEHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKUIHMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
ABJICHUM, TTPOLIETYP TPa’KJAHCKOTO 00IIecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJEHHI0 JTHYECKHUX MpPOOJEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JNOCTHOKEHH HAyKH, OCO3HAHMEM BaXHOCTM MOPAJIbHO-3TUYECKHX MPUHLHUIIOB B
NEeATENBHOCTH YYEHOTIO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacCTHE B PELICHHUH MPAKTUYECKHUX 3a/1a4 MATEMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTeMaTU4YeCKOro oOpa3oBaHMsI HA MPOTSHKEHUU
BCEM JKU3HU ISl YCTIEIHOM MPpOo(heCCUOHAIBHOM JIEATENbHOCTH U PA3BUTUEM HEOOXOIUMBIX
YMEHHMH, OCO3HaHHBIM BBIOOPOM U TMOCTPOCHHEM WHJUBUIYAJIbHOW TPaeKTOPHUU
o0pa3oBaHus M JKU3HEHHBIX ILJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPeOHOCTEMH;

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHATBHOMY U 3CTETUYECKOMY BOCHPHITHIO MATEMaTUYECKHUX
0o0OBEKTOB, 3aJla4y, pEIICHUH, pPacCyXIEHUM, YMEHUI0O BUJIETh MaTeMaTHYECKHUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NMO3HAHMA:

OpHUEHTAILIMEN B JEATEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4HbIX MPEICTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YeJIOBEKa, MPUPOABI M O0IIecTBa, MOHUMaHUEM
MaTeMaTH4YEeCKOM HayKH Kak cQepbl 4elIOBEeUeCKOW AESITeTbHOCTH, STAaloB €€ pa3BUTHUS U
3HAYUMOCTH Il  Pa3BUTUS LUBUJIM3ALMM, OBJIAJECHUEM S3BIKOM MATEMaTHUKA U
MAaT€MaTUYECKON KYyIbTYpOW KAaK CPEACTBOM ITO3HAHUSI MHUpPA, OBJIAJICHUEM IPOCTEHIINMU
HaBBIKAMH HCCIIEAOBATEIBCKON IEATEIbHOCTH;

¢puznueckoe  BocnMTaHUe, (OPMUPOBAHME  KYJbTYPbl  310POBbS U
AMOLMOHAJIBLHOIO 0JIATOMOJTYYHUS:

TOTOBHOCTBbIO MPUMEHSTh MaTeMaTHUYeCKHE 3HAaHUS B MHTEPECAX CBOETO 370POBbA,
BEJICHUS 3I0pOBOr0 00pasa KU3HU (30pOBOE MUTAHKE, COATTAHCUPOBAHHBINA PEKUM 3aAHITHMA
U OTZbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKa pedieKcu,
MPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

IKOJOTrHYeCcKOe BOCTINTAHUE:

OpUEHTalMed Ha NPUMEHEHUWE MaTeMAaTWUYECKUX 3HaHWM [ pelleHHs 3adad B
00JIacTH COXPAHHOCTU OKpYXKAaloIlel Cpeibl, IMIaHUPOBAHUS IOCTYIIKOB W OLEHKH HX
BO3MOKHBIX MOCIEICTBUN AJIsi OKpPY>KAIOLIEH Cpeibl, 0CO3HAHMEM II00AIbHOTO XapakTepa
HKOJIOTHYECKHUX MPOOIEM U IMyTell X peuieHus;

aJanTanus K U3MEHSIOUUMCS YCI0BUAM COLUAIBHON U NPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSIX HEOMPENCTEHHOCTH, TMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
ApYTUX JIIOACH, MpHOOpeTaTh B COBMECTHON JESATEIbHOCTH HOBBIC 3HAHMS, HAaBBIKU U
KOMIICTCHIINH U3 OTBITA APYTHX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUM HOBBIX 3HaHUHM, B TOM uuciie (GOpMyIupoBaTh
U7eH, TOHATHS, TUIOTE3bl 00 OOBEKTaX M SIBICHUAX, B TOM YHCIIE paHee HE H3BECTHBIX,
OCO3HABaTh JE€PUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONINII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEHICHUS U
AecTBus, GOpPMYTUPOBATH U OIICHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJbTaThl:

B pesynbrare 0cBOCHHS IPOTpaMMBI IO MareMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOyyatomierocs ¢ 3IIP OynyT cpopmMupoBaHbl MeTanpeaIMETHBIE PE3YIIbTATHI,
XapaKTEepU3YIOLIUECS OBIAJCHUEM YHHMBEPCAJIbHBIMU TIO3HABATEIHHBIMU JIEHCTBUSMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHA JCUCTBUSAMH W YHHBEPCAIBHBIMU PETYISITHBHBIMHU
JNECUCTBUSIMU.

OgByaieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSIMM:

yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M B XOJI€ YCBOCHMSI MAaT€MaTHUYECKOIrO
Marepuana,

BBISIBIISATH JE(DUIIUT JAHHBIX, HEOOXOIMMBIX JIJISl PEIlICHUs TOCTaBJICHHOM 3a/1a4u;

C TMOMOIIBIO YYHUTENSI BBHIOMPATh CIOCOO pelIeHUsT MaTeMaTUYECKOW 3ajaudu
(cpaBHUBATh BO3MOYKHBIC BAPUAHTHI PEIICHUS );

MIPUMEHSTH M TTPeoOpa30BhIBATh 3HAKH W CUMBOJIBI B XOJI€ PEIICHHUS MaTeMaTHYECKHUX
3ajady;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEIICHUH MaTeMaTHIEeCKON 3aauH;

MOHUMATh W HMHTEPIPETUPOBATh HWHOOPMAIMIO PpPA3NUYHBIX BUIAOB H  (HOpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaduIecKuMU CXeMaMHu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(HOPMAITHIO.

MOHUMAaTh M HCIOJb30BAaTh MaTEMaTHYECKHUE CpPEJICTBA HAIVISIIHOCTH (Trpaduku,
JUarpaMMbl, TaOJUIIBI, CXEMBI U JIp.) JUTsl WIUTIOCTPAIlUU, HHTEPIIPETAIliU, apTyMEHTAIUH.

OByajieHue YHUBEPCAJBLHBIMHM Y4€OHBIMM KOMMYHUKATUBHBIMHY 1€ CTBUSIMU:

OpPraHMU30BbIBATh YU€OHOE COTPYJHHUYECTBO U COBMECTHYIO ACSITENbHOCTh C YUUTEIEM
Y CBEPCTHUKAMH B MIPOLIECCE PELICHMS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOIUTh OOIIME CIMOCOOBI PaboThl; paboTaTh B TpYIIIIE:
HAXOAWTh OO0IIee pEelIeHne U pa3pemarbh KOHMIUKTH Ha OCHOBE COTJIACOBAaHUS MO3WIUN U
yuéTa MHTEpECOB; CIylaTh MapTHEpA; (OpMYyIUpOBaTh, ApryMEHTHPOBAThH M OTCTAaWBaTh
CBOE MHEHHE;

MIPOTHO3WPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAJTWMYUU PA3HBIX TOYCK 3PCHUS U
pa3pemiaTh KOHQIUKTH Ha OCHOBE Y4€Ta HHTEPECOB U MO3UIUN BCEX YUACTHUKOB;

apryMEHTHPOBATh CBOIO TO3HIIMIO U KOOPAMHHUPOBATH €€ C TO3UIMAMH NMapTHEPOB B
COTPYIHHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM IE€ATEIbHOCTH;

BBIMIOJHATH CBOIO 4acThb pPalOTHI, JOCTUTaTh KAadeCTBEHHOTO pe3yibTarta u
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IBI;

OLIEHMBATh KaY€CTBO CBOETO BKJIA/Aa B OOIIUI MPOIYKT.

OByaieHHe YHMBEPCAJIbLHBIMH Y4eOHBIMH PeryJaSTHBHBIMH JeHCTBUSIMMU:



CTaBUTh IIeNid, BbIOMpPaTh M CO3/aBaTh aJITOPUTMbI JJSl pEIIeHUs Yy4eOHBIX
MaTeMaTHYECKHUX MpodIem;

IJJAHUPOBAaTh U OCYIIECTBIIATH ACATEIBHOCTb, HAIIPABICHHYIO HAa PEIICHHE 3aaad
HCCIIEI0OBATENIBCKOTO XapaKTepa.

¢opMynupoBaTh U yAepKHMBaTb y4eOHyH 3ajady, COCTaBIsATh IUIAH MU
MMOCJICIOBATEILHOCTh JICHCTBUM;

OCYILECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI,

KOHTPOJIMPOBATh MPOLIECC U PE3ybTaT yueOHOW MaTEMaTUUECKOM 1€ATEIbHOCTH;

aJIeKBaTHO OLEHUBATh NPABWIBHOCTh WM OIIMOOYHOCTb BBINOJHEHUS Y4eOHOI
3aJ1a4l, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

CIMYaTh Crnoco0 JEHCTBHS M €ro pe3yJbTaT C 3aJaHHBIM JTAJOHOM C UEIbI0
0OHapyKE€HHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PELIEHUH YUEOHOU 3a/1a4u;

NOHUMAaTh MPHUYMHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbId pe3yJbTaT
NESATENbHOCTH, OIPEACNATh TO3WTUBHBIE W3MEHEHUsT M HampaBieHHs, TpeOyroume
JanbHeuenl padoTsl,

PEryIupoBaTh CrIOCO0 BHIPAXKEHHS SMOLIUM.

IIpenmeTHbIe pe3ynbTaTbl OCBOCHUS IPOrpaMMbl 10 MAaTEMaTHKE IPEICTABIEHBI 110
roraM oOydeHHsT B paMKax OTHENIbHBIX Y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Maremaruka», B 7-9 kjaccax — KypcoB «AureOpa», «leomerpus», «BeposTHOCTh U
CTaTUCTUKAY.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKA».
5—6 KITACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—6 Kilaccax SIBISIOTCS:

" [pONOJDKEHHE (POPMHUPOBAHMS OCHOBHBIX MAaTeMaTUYECKUX TMOHATUNA  (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa), oOecneduBaroluX TMPEEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMaTHIECKOTO 00pa30BaHMs O0YJIaIONTUXCS,

" pa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPUECKUX crocoOHocTed obydarommuxcs ¢ 3IIP,
MO3HABATEIbHON aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, MHTEpPEca K HU3YUYEHUIO
MaTEeMaTUKH;

* nonBeneHue oOydaromuxcs ¢ 3[IP Ha mocTymHOM [Jisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIIETO MUPA;

* ¢opMupoBaHue  (QYHKIMOHATBLHOM  MaTeMaTHUYEeCKOW  TpaMOTHOCTH:  yYMEHHS
pacro3HaBaTh MaTeMaTH4YeCKUe OOBEKThl B pEaJbHBIX JKU3HEHHBIX CHUTYyaIlUsX,
MPUMEHITh OCBOCHHBIE YMEHHS ISl PEIICHUS MPAaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIIPETUPOBATh IOJYYEHHbIE PE3YJIbTaThl M OLEHHUBAaTh MX HA COOTBETCTBHE
MPAKTUYECKON CUTYallUH.

OcCHOBHBIC JTUHUU COJACPIKAHUS Kypca MaTeMaTUKH B 5—6 Kiaccax — apudpmeTndyecKkas
U TEOMETpUYECKasi, KOTOpbIE pPa3BUBAIOTCS IMapajuIelIbHO, KaXXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JPYroOi, a B TECHOM KOHTAaKTE U
B3aUMOJICUCTBUU. Takke B Kypce MNPOUCXOJUT 3HAKOMCTBO C DJIEMEHTaMU aireOpbl U
ONMCATEIbHON CTaTUCTHKHU.

N3yuenne apudmeTnyeckoro MaTepraia HAaYMHAETCS CO CUCTEMATU3AIlUU U Pa3BUTHUS
3HAHUM O HATypaJIbHBIX 4YHCJIAaX, IMOJYYEHHBIX B HadalbHOM 1mkosie. [lpu stom
COBEPIIICHCTBOBAHUE BBIUUCIUTEIIBHOM TEXHUKH U (POPMUPOBAHUE HOBBIX TEOPETUUECKUX
3HAHUM COYETACTCSl C Pa3BUTHUEM BBIYMCIUTEIBHON KYJIbTYPhl, B YACTHOCTU C OOy4YCHHEM
MPOCTEUIIMM TNpUEMAM NPUKUAKUM U OLEHKH pPE3yJibTaroB BbIUHUCICHUU. HM3yueHue
HaTypaJbHBIX UYHCENl MPOAOJIKAETCS B 6 Kilacce 3HAaKOMCTBOM C HAYaJIbHBIMU MOHSATHUSIMHU
TEOPUU JEITUMOCTH.

Jpyroii KpynHbI# OJI0K B COAEPKaHUM apuPMETHIECKON JIMHUK — 3TO Apodu. Hauamo
M3Y4YeHUSI OOBIKHOBEHHBIX M JCCATUYHBIX JPOOEH OTHECEHO K 5 Kiaccy. JTO MEepBbIil Tal B
OCBOCHHH JIpoOEi, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJESIMU, TOHSATUSIMU TEMBI.
[Ipu sTOM paccMoTpeHre OOBIKHOBEHHBIX JApOoOe B MOJHOM 00BbEME NPEAIIEeCTBYET
M3YUYCHHIO JECATUYHBIX APOOE, YTO 1eIecO00pa3HO ¢ TOYKU 3PEHUS JIOTUKU H3JI0KEHUS
YUCJIOBOM JIMHWU, KOT/Ia TIpaBUjia IEUCTBUN C JECATUYHBIMU APOOSMU MOKHO 0OOCHOBATh
yK€ M3BECTHBIMU QJITOPUTMAMU BBITIOJHEHUSI JEUCTBUH C OOBIKHOBEHHBIMH JIPOOSIMHU.
3HAKOMCTBO C JICCATUYHBIMU JPOOSIMH  PACIIMPUT BO3MOXKHOCTU JIsi TTOHUMAaHMS
OoOyYaromMUMHUCAd MPUKIATHOTO TPUMEHEHUS HOBOM 3alUCH MpPU U3YYEHUHU JPYTrHX
MPEAMETOB U MpHU MPAKTUYECKOM HCmoib30BaHMU. K 6 Kiaccy OTHeECEH BTOpOW ATall B
W3y4eHUU JpoOel, T/e TMPOUCXOJUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHS U
npeoOpa3oBaHus poOel, OCBOCHHE HOBBIX BBIUUCIUTEIBHBIX AJITOPUTMOB, OTTAaYMBAHUE
TEXHUKH BBIYMCIICHUH, B TOM YHCIIC 3HAYCHHUI BBIPAKEHUMN, COACPKAITUX U OOBIKHOBCHHBIE,
U JIeCSITUYHBIE JpOOH, YCTAHOBJICHHE CBSI3€Ml MEXKIYy HHUMH, PacCMOTpPEHUE MNPUEMOB
peuieHus 3aga4 Ha JpoOu. B Havane 6 kiacca MPOUCXOJUT 3HAKOMCTBO C MOHATHEM
IPOLICHTA.

Oco0EHHOCTBIO U3YyUEHHUSI MOJIOKUTEIBHBIX U OTPUIIATENLHBIX YHCET SIBISETCS TO, UTO
OHM TaKX€ MOTYT paccMaTpUBAaThbCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayane W3ydeHHs



TeMbl «I10JI0KUTENBHBIE U OTPULIATENIBHBIE YUCHIA» BbAEIsAETCA noarema «llensie yncna», B
paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIbHBIMM 4YUCIAMU UM JEUCTBUIMHU C
ITOJIOKATENIBHBIMU M OTPULIATENIBHBIMU YUCJIAMU ITPOUCXOINUT HA OCHOBE COJIEPKATEIBHOIO
MOAX0/a. JTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH YYAIIMXCS MPAKTHYECKH CO
BCEMU OCHOBHBIMHU MOHSTUSMH TEMBI, B TOM YHCJIE U C IPABUJIAMH 3HAKOB IIPU BBINIOJIHEHUH
apupmeTndeckux AeicTBUi. M3yueHue palmoHAIbHBIX YMCENl Ha 3TOM HE 3aKOHYMTCS, a
OyIeT mpoAOoJIKEHO B Kypce ainreOpsl 7 Kiacca, YTO CTAHET CIEAYIOIIUM IMPOXOJ0M BCEX
NPUHIIUITHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYAHOCTEH OOJerdyaer BOCHPUATHE
MaTepualia, a pachpelielieHHe BO BpPEMEHHM CIOCOOCTBYET MPOYHOCTU MNPUOOpPETaeMbIX
HAaBBIKOB.

[Ipu oOyueHUM pELIEHUI0 TEKCTOBBIX 3aJad B S5—6 KiIaccax HCHOJIB3YIOTCS
apudmernyeckue mnpuémbl pemieHus. TeKCToBbIE 3aJauu, pemaeMble TpuU OTpabOTKe
BBIUMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCCMaTpUBAOTCA 3aJa4M CIEAYIOIIMX BUAOB:
3a/layd Ha JBWKEHHE, Ha YacTH, HAa MOKYNKH, Ha padOTy M MPOU3BOAUTENIBHOCTh, Ha
MPOLIEHTHl, Ha OTHOIIEHWs U mnponopuuud. Kpome Toro, oOydaromiyecss 3HAKOMATCS C
npuéMaMu pelIeHus 3aJad MnepedopoM BO3MOXKHBIX BapHaHTOB, ydarcsd paboTaTh C
uH(popManuen, NpeCTaBIeHHON B (hopMe TaOIHIL] WK JUATPAMM.

B  ®epepanpHoit  paboueld  mporpamMme  MNPEAYCMOTpeHO  (OpMHUpPOBaHUE
MPOINEAEBTUUECKUX alreOpanyeckux npeacTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO YUCIIa
B 3aBUCMMOCTH OT MaTEMAaTUYECKOI'O0 KOHTEKCTa BBOAMUTCA IIOCTENIEHHO. byKBeHHas
CUMBOJIMKA IIHPOKO HCHOIB3YETCA MPEXKAE BCEro IS 3alHUCHU OOIMMX YTBEPKIACHUM U
npeIoXKeHu, (HopMys, B YAaCTHOCTH Uil BBIYUCICHUS TE€OMETPUUECKHUX BEJIWYUH, B
Ka4eCTBE «3aMECTUTEN» YHUCIIA.

B kypce «Marematukn» 5—6 KIaccoB MNPEACTaBICHA HArJisigHAs TE€OMETpHs,
HalpaBj€HHAas Ha pPAa3BUTHE OOPA3HOTO MBINIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpa)XeHUS,
M300pa3uTEIbHBIX YMEHUH. OTO BaXHBIA JTall B H3YYEHUU TEOMETPUHU, KOTOPBIN
OCYUIECTBJISIETCS. Ha HAIJISIIHO-TIPAKTUYECKOM YPOBHE, ONUPAETCS Ha HarjsagHO-00pa3zHoe
MBIIUIEHHE 00yJaromuxcs. bosbiuas posib OTBOAUTCSA NPAKTUUECKOUN AESITEIbHOCTH, OMBITY,
AKCIIEPUMEHTY, MojJenupoBanuio. OOyuyaromuecs 3HAKOMATCA C TEOMETPUYECKUMU
¢durypamu Ha IJIOCKOCTU U B MIPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(QUTYpaLUSIMH, y4aTCs
M300pakaTh WX HA HEJIMHOBAHHOW M KJeTYaTOW Oymare, pacCMaTpUBAIOT UX MPOCTEHIIIHE
cBoWicTBa. B mpouecce wu3ydeHUs HAIJSIAHOM TEOMETPUM 3HAHUS, [OJIYYEHHBIE
0Oy4aroIuMuUCs B HauaJIbHOU IIKOJIE, CHCTEMAaTU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo ydyeOHOMY IulaHy B 5—6 Kjaccax HM3ydaeTcss MHTEIPUPOBAHHBIA MpeaMeT
«MaremaTuka», KOTOpbIM BKIIIOUAET apu(PMETHUECKUI MaTeprall U HarJsaJHYI0 T€OMETPHUIO,
a TaKXke TMpONEACBTUYECKUE CBEACHUS U3 aireOpbl, 3JIEMEHTHl JIOTMKM M Hayaja
OIMUCATEIbHON CTaTUCTHUKHU.

VY4eOHbIl TUIaH Ha W3Yy4YeHHE MaTeMaTHKH B 5—6 KiaccaX OTBOAUT HE MeHee 5
y4eOHBIX 4acOB B HEJIEIIO B TEUEHHUE KaXKJ0ro rojia o0yueHus, Bcero He MmeHee 340 yueOHbIX
4acoB.

COHEP)XAHUE YUYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOAAM OBYUEHIM )
5 KUIIACC

HartypanbHble ync/ia U HyJIb



Hatypansnoe uncno. Psn varypanpabix gucen. Yucno 0. MU3o0pakeHne HaTypaabHBIX
yycesl TOUKaMU Ha KOOPJAUHATHOM (YMCIOBOM) MPSMOIA.

[lo3urmonHas cucrteMa cudclieHHs. *PumMckas Hymepanus Kak  IpuMmep
HETIO3HIMOHHON CHCTEeMbI CUMCIeHUA* . [leCATHIHAS CHCTEMA CUHCIICHISI.

CpaBHeHHE HaTypaJIbHbIX YUCEN, CPAaBHEHHE HATypalbHbIX yucen ¢ HyléM. CrocoObl
cpaBHeHUs1. OKpyTrieHNEe HATypaIbHBIX YHCEIL.

CrnoxkeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJS MpH CJIOXEHUU. BhlunTanue kak
JENUCTBUE, OOpaTHOE CIIOKEHHIO. YMHOXXEHUE HATypalbHBIX YHCEJ; CBOWCTBA HYINS U
SAVHUIIBI TIPU YMHOXKEHUU. [leneHue kak aeicTBue, oOpaTHOE YMHOKEeHHIO. KOMIIOHEHTHI
JNEUCTBUM, CBsI3b Mexay HuMH. IIpoBepka pesynbTaTa apu@METHYECKOTO ACHCTBUS.
[lepemecTuTEIbHOE U COYETATEIIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHS W YMHOXKEHMS,
*pacnpeneuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS ™.

Hcnonb3oBanue OyKB Jisi 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTA U 3allCH CBOMCTB
apu(pMEeTUIECKUX JCHCTBUIA.

*Jlenutenu U KpaTHbIC YHUCIa™, pa3joKeHUE Ha MHOXUTEIU. [IpocThie U cocTaBHBIC
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeleM. 3alKcCh YKCiIa B BUJE CYMMBI Pa3psiHBIX
ClaracMbiXx.

UucnoBoe BbIpakeHHE. BbIUMCIEHHE 3HAYEHUN YHCIOBBIX BBIPAXKEHUN; MOPSIIOK
BBINIOJIHEHUS JIeWCTBUUA. MCMOnb30BaHWE TIPU  BBIYUCICHUAX MEPEMECTUTENBHOTO U
COUETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKEHHS M YMHOXKCHHS, *pacrpeaeiuTeIbHOro
CBOMCTBA YMHOKEHHUS ™.

Jpodu

[IpencraBienrie 0 ApoOM Kak CroOcoO€ 3amucu 4acTh BeIMYUHBI. OOBIKHOBEHHBIC
npobu. IlpaBwibHbie U HempaBuibHble nApoOu. CMemanHass ApoOb; MpeaCcTaBICHUE
CMEUIaHHOW IpoOM B BHJI€ HEMPaBUJIBHON NpoOU W BBIACICHHE LEJIOM 4YacTW 4YHCla U3
HeMpaBuWIbHON ApoOu. M3o00pakeHne ApoOeil ToukaMu Ha YHMCIOBOM MpsiMoil. OCHOBHOE
cBoricTBO npobu. *CokparmieHue apoOei. IlpuBeneHue ApoOM K HOBOMY 3HAMEHATEIIO™.
CpaBHeHue qpo0eil.

CrnoxeHue U BBIYUTaHUE JApoOeil. YMHOXKEHUE U JIeTieHne Apo0eil; B3auMHO-00paTHbIe
npobu. *HaxoskeHne 9acTu 1eI0r0 U IeJI0T0 0 €ro 4YacTu™.

Hecsatuunast 3amuch ApobOeit. IlpencraBmenue gecaTuyHo apobu B BHIE
0oObIKHOBeHHOW. WM300pakeHne HecATUYHBIX JapoOel TOYKaMH Ha YHUCIOBOW MPSMOIL.
CpaBHEHHE ECATUYHBIX APOOCH.

Apudmernueckre NEUCTBHS C NECATUYHBIMHU JpoOsMu. *OKpyTieHHue ICCATUIHBIX
Ipodei™.

Penienne TeKCTOBBIX 3a7a4

Pemienrie TeKCTOBBIX 3ajau apudmeTnyeckuM crocoOoMm. *PemieHue T0THMUECKUX
3amay. Pemenue 3amau mepeOOpoM BceX BO3MOXHBIX BapuaHTOB™. Mcnonb3oBaHue Inpu
pEelIeHUH 3a7a4 TaOJIMI] U CXEM.

Pemienne 3amad, comepkaniux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIUYMHBI. CKOPOCTD,
BpeMsi, pacCTOsIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EUHUIIBI U3MEpeHus: Macchl, 00béMa,
LIEHbl; PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXKAY €IMHUIAMU H3MEPEHUST KaxI0il
BEJINYUHBI.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0u.

[IpencraBnenne NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

1
3nech u gajiee * *0003HAUCHBI TEMbI, H3y4E€HHE KOTOPBIX MPOBOIUTCS B 03HAKOMHUTEIbHOM I1aHe. [learor caMocTosITebHO
orpejessieT 00beM U3y4aeMOro MaTepHana.



Harasgnas reomerpust

Harnsimapie npencraBienus o Gurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyd,
yIOJI, JJOMaHasi, MHOTOYI'OJIbBHUK, OKPYXXHOCTb, Kpyr. Yroua. lIpsMoi, ocTpeii, Tynmou u
Pa3BEPHYTHIE YIJIbIL.

JlnvHa oOTpe3ka, METpUYeCKHe EIUHUIBI JUIMHBL J[TuHA J0oMaHO#, mepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne U MoCTpoeHue yriioB ¢ MOMONIBIO TPAHCIOPTHUPA.

Harnsinuele  mpexacraBieHuss o  Qurypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHHK;
NPsIMOYTOJIbHUK, KBaJpaT; TPEYTroIbHUK, *0 paBeHCTBE PUryp™.

N3o0paxxenne ¢uryp, B TOM YHcle Ha Kieryatoi Oymare. *[locTtpoeHue
KOH(UTrypanuii u3 yacTed MpsMou, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KJieTyaToll Oymare™.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.

[lnomaas  TpSAMOYTOJBHUKA W MHOTOYTOJIBHUKOB,  COCTAaBJIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uuciie GUryp, u3o0pak€HHBIX Ha KieTtyaTod Oymare. EaumHuUIIbI
M3MEPEHHUsI IIOIIA N,

*HarnsaHele NOpeACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax: MNPSIMOYTOJIbHBIN
napasuienenunesi, Ky0, MHOrorpaHHukd. M300pakeHHe MNPOCTEHITUX MHOTOTPaHHUKOB.
Pa3eéptku kyOa u mapamnenenunena. Co3gaHue Mojeled MHOTOIpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U Ap.)™ .

*O0bEM NMPSMOYTOIBHOTO Mapajuiesnenumesna, Kyoa. Equnuier usmepenus oonéma™.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre ASUCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMU YUCIaMU. UHCIOBBIC
BBIPDOKEHMS, TIOPSIOK  JCHCTBUM, HCHOJb30BaHHE CKOOOK. Vcmonmp3oBaHuwe mpu
BBIYMCIICHUSX MEPEMECTUTENBHOTO M COYETATEIbHOIO CBOWMCTB CJIOKEHHS M YMHOXKEHHS,
*pacnpenenuTebHOTO CBOMCTBAa yMHOKEHUSI.* OKpyTJIeHUE HAaTypalbHbIX YUCE.

Jlenutenu u KpaTHbIE YKCclia; *HAMOOIBIIHMI OOIIMI IeTUTEeNh U HaUMEHbIIIee o0IIee
KpatHoe. J[emuMoCTh CyMMBI U IPOU3BEACHUS ™. [{eJeHre ¢ 0OCTaTKOM.

Apodu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JIp0oOH, COKpalleHue Apodeil. CpaBHEHUE
U ynopsiouuBaHue Ipooeil. Pemenue 3amauy Ha HAXOXKJIEHUE YaCTH OT LIEJIOr0 U IEIO0ro Mo
ero vactu. JIpoOHoe uucio kKak pe3ynbrar AeneHus. [IpencraBienue necsITUIHON ApoOuU B
BHJI€ OOBIKHOBEHHOU JAPOOH M BO3MOXKXHOCTH MPEACTaBICHUS OOBIKHOBEHHOM JApOOH B BUJEC
NeCATUYHOM. JlecssTuuHbIe ApOOU U MeTpruUeckas cucteMa mep. ApudmMeTudeckue AeHCTBUS
Y YHCJIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMU U JACCATUIHBIMU JIPOOSMHU.

OtHomienue. /lenenue B qaHHOM oTHOIIeHUH. *Macmrad*, mponopius. [Ipumenenue
MPOIIOPUHUN MPU PEIICHUHN 3a/1a4.

[lonarue mnpoueHTa. BblunciieHHE NPOUEHTa OT BEIMYMHBI U BEIMYHUHBI 1O €€
MPOIICHTY. BhIpaskeHHe MPOIEHTOB JIECATUYHBIME Ipo0OsMu. Pemenne 3agad Ha MPOIIEHTHI.
BripakeHre OTHOLIEHUS BEIMYUH B MIPOIIEHTAX.

IHonoxuTeNbHBIE U OTPUIIATEIbHBIE YHCIA

[lonoxxutenbHble U OTpUllaTeNibHble uucna. [lenpie uncna. *Monpyns  yucia,
reoOMeTpUYEeCcKass MHTepIpeTaus Moayia yucia™. M3o0paxeHue yucen Ha KOOPJIUHATHON
npsaMoi. *YuncmoBbie TPOMEKYTKH ™.

CpaBHenue uucen. ApudpmeTuyeckue JEHUCTBUS C  TMOJOXKUTEIbHBIMH U
OTpULIATEILHBIMU YUCIIAMHU.

[IpsimoyrosibHast cucTeMa KOOpPAMHAT Ha IUIockocTH. KoopauHatel TOYKKM Ha



I0CKOCTH, abcuucca u opauHata. [loctpoenune Touek W (uUryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIC BbIpaKEeHUS

[Ipumenenune OyKB nJs 3alMUCH MAaTEMaTUYECKUX BBIPAKEHUN M TMPEATIOKEHUH.
CpoiictBa apudMeTHyeCKUX  JEeUCTBUM. *ByKBeHHbIE BBIPAKEHUS UM YHUCIIOBBIC
M0JICTAaHOBKH.* ByKBEeHHbIE PaBEHCTBA, HAXOXKJIEHUE HEM3BECTHOTO KOMIIOHEHTa. DOpMYIIbI;
(dbopMyIIbl IepUMeETpa U IIIOIAIU MPSMOYTOJIbHUKA, KBapaTa, *00bEMa napasienenurnena u
KyOa*.

Penienue TeKCTOBBIX 3a7a4

Pemienne TeKCTOBBIX 3a/ay apuMETUYECKUM CHOCcOOOM. *PelieHue JIOrH4ecKux
3amad. Permenwne 3aga4d mepeOOpoM BCEX BO3MOKHBIX BApUAHTOB. *

Pemenne 3amad, copep:Kammx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIIMYMHBIL: CKOPOCT,
BpeMs, pacCTOSHUE; 1I€HAa, KOJUYECTBO, CTOUMOCTB; MPOU3BOJUTEIBLHOCTb, BpeMs, 00BEM
paboThl. EAMHUIIBI U13MEpPEHUs: MacChl, CTOUMOCTH; PAacCTOSHUS, BPEMEHH, CKOpOCTU. CBA3b
MEKly €AUHULIAMHU U3MEPEHUS KAXKIOW BEJIMYHHBI.

Pemienne 3amay, CBA3AHHBIX C OTHOILIEHHWEM, MPONOPUMOHAIBHOCTHIO BEJIWYUH,
MPOLIEHTAMM; PELIEHNE OCHOBHBIX 3a7]a4 Ha JPOOU U MPOLEHTHI.

*O1eHKa U IPUKUIKA, OKPYTIICHUE pe3ysibTaTa™.

*CocraiieHue OyKBEHHBIX BBIPaXXEHHI 110 YCIOBHIO 3a4a4n™.

[TpencraBieHne JaHHBIX ¢ MOMOIIBIO TaOuul U auarpamMm. CTonaOuyaThie AMAarpaMMbl:
YTEHUE U NTIOCTpOeHUE. YTeHUE KPYTrOBBIX AUAIPAMM.

Harasignas reomerpust

Harnsigable npeactaBieHus o0 pUrypax Ha IJIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd,
YTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY’KHOCTb, KPYT.

*B3anMHOE pacroyiokeHUEe JBYX MPAMBIX Ha IJIOCKOCTH, MapajuleNibHbIE MPSIMBIE,
MEepHEeHANKYJIApHbIE TpsiMble™. MI3MepeHne pacCTOSHMIA: MEXAy ABYMS TOUKaMH, OT TOUYKH
110 MPSIMOM; JJIMHA MapIIpyTa Ha KBaIpaTHOM CETKE.

N3mepeHne u MOCTPOEHUE YIJIOB C ITOMOIIBIO TPAHCHIOPTHPA. BUABI TpEeyroJbHUKOB:
OCTpPOYTOJIbHBIM, MPSMOYTOJIbHBIM, TYNOYTOJbHBIM, PaBHOOEIPEHHBIN, PaBHOCTOPOHHHI.
YUeTpIpEXYTOIBHUK,  IPUMEPBl  YETBIPEXYIOJBHUKOB.  [IpAMOyrosbHMK,  KBajpar:
WCIIOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, AWaroHaneu. *M3o0paxeHue TreoOMEeTPUUYECKHUX
buryp Ha HEIMHOBAaHHOW Oymare C HCHOJb30BAaHUEM IUPKYJsS, JUHEHKH, YroJIbHUKA,
tpancnoptupa*. [loctpoenus Ha kieTyaToit Oymare.

[lepumerp wmHoroyronbHuka. [loHsTHE mMomwEaAn (GUIYpHl; €IUHUIBI U3MEPEHHUS
wionaau. llpubmwkénHoe u3MepeHue miom@aan (uryp, B TOM YHMCIE Ha KBaJpaTHON
cetke.* [IpuOmmk€HHOEe U3MEepeHne ATMHBI OKPYKHOCTH, IIIOIIAIN Kpyra™.

*CummMmeTpusi: IEHTpaJibHasi, oOceBas M 3epKajibHasi cuMMmeTpuu. IlocTpoeHue
CUMMETPUYHBIX QUTYP™.

*Harnsanple mpeacTaBlieHuss O IPOCTPAHCTBEHHBIX (UTypax: mapajienenunen, Kyo,
npu3Ma, NHpaMuia, KOHYC, UMIUHAp, map u cdepa. M3o00paxkeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHMKOB, MWIMHApPAa U KOoHyca. Co3naHue Mozeneu
MPOCTPAHCTBEHHBIX PUTyYp (U3 OymMaru, MpoOBOJIOKH, MJIACTUIMHA U JP.).

[Tonsitue o00BEMa; emuHUIBI  W3MepeHus 00béma. OO0BEM MPAMOYTOJIBHOTO
napajuienenumnena, kyoa*.

INTAHAPYEMBIE TIPEJIMETHBIE PE3VJIBTATBI OCBOEHHUSA TIPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAY.
OcBoenue yueOHOTO Kypca «Marematnka» B 5—6 Kjaccax OCHOBHOW IIKOJIBI JTIOJDKHO



o0ecneunBaTh JOCTHKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

S KJIACC

Yucsia v BbIYMCIEHUS

OpueHTUpOBaTbCA B TOHATUAX M OMNEPUPOBATH Ha 0a30BOM YPOBHE TEpMUHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.

CpaBHUBaTh U YHOPAJIOYMBATH HATypajbHbIE YHCIIA, CPAaBHUBATh B MPOCTEUIINX
Cllydasix OOBIKHOBEHHbIE APOOU, IECITUYHBIE IPOOH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YHUCIIOBOM) MPSMON C COOTBETCTBYIOLIUM €H
YHUCJIOM U U300pa)kaTh HATypaJibHbIE YHCIIa TOUKAaMHU Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMOM.

BoimonuaTes  apudmMernueckue  JEHCTBUS € HATypajbHBIMM  YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIIINX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHUI.

OKpyIJISITh HATypAJIbHBIE YHCIIA.

PemieHne TeKCTOBBIX 33124

Pemate TeKCTOBBbIE 3aAaud  apu(PMETHUYECKUM CIOCOOOM U € MOMOUIBIO
OpraHU30BaHHOTO0 KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BAPUAHTOB (MPU HEOOXOIUMOCTU
C HaIpAaBJISIIOUIEH TOMOUIBIO).

Pemate 3agaun, cojepkamive 3aBHCHUMOCTH, CBS3bIBAIOIINE BEIUYUHBL: CKOPOCTb,
BpEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (ITPX HEOOXOUMOCTH C UCIIOJIb30BaHUEM
CIIPaBOYHOM MH(POPMALIIH).

Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBbI, TAOJIUIbI, 0003HAUYCHMSI IPU PEIICHUH 3a71a4.

[lonb30BaTbCd OCHOBHBIMHU €IMHUIIAMU HW3MEPEHUS: LIE€HbI, MAacChl; PaCCTOSHUSA,
BPEMEHH, CKOpPOCTH; BbIpaXaTb OJIHM €IMHUIIBI BEJIMYMHBI 4epe3 apyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

N3Bnekats mHbOpMAIINIO, TPEICTAaBIEHHYI0 B TabiuIle, Ha CTOJIOYATON Tuarpamme,
MHTEPIPETUPOBATH MPEICTABICHHBIE TAHHBIE, UCIIOJIb30BaTh JAHHBIE MTPU PEIICHUU 33/1a4.

Harasimnas reomerpust

[Tonb30BaThCA T€OMETPUUYECKUMHU MOHATHSMHU: TOYKA, MPsAMas, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoUTH IpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPa, UMEIOIINX (OPMY U3YUEHHBIX
reOMEeTpUYECKUX (uUryp.

Hcnonb3oBaTh TEPMHUHOJOTHIO, MPU HEOOXOJUMOCTH 1O BHU3YyaJIbHOW omope,
CBSA3aHHYIO C YIJIaMH: BEpILMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTroJl, BEPIIMHA, CTOPOHA,
IUAroHajb; C OKPYKHOCTBIO: PaJNycC, AMAMETP, LEHTP.

N300pakath M3y4eHHBIC T€OMETpUYECKUEe (DUTYyphl Ha HEIMHOBAHHOW M KJIETYATOU
Oymare ¢ TOMOUIbIO LIUPKYJISI U TMHEUKH (ITOCJIe COBMECTHOTO aHAIN3a).

HaxonuTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOILBIO JTUHEHKH,
CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTh OKPYKHOCTb 3aJJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJOB MOPSIMOYTrOJbHUKA, KBajpaTa Mg UX
MIOCTPOCHUSI, BBIYUCIICHUS TUIONIAAN U IEPUMETpA.

BbluncisaTs nepuMeTp U IiIomaab KBaapara, npsMoyroibHUKa, GUryp, CoCTaBIeHHBIX
U3 MPSIMOYTOJIbBHUKOB, B TOM YHUCJE PUTYp, U300paXEHHBIX HA KIJIETYaTON Oymare.

[Tonb30BaTHCS OCHOBHBIMUA METPUUECKUMU €IMHULIAMHA U3MEPEHUS JUTUHBI, TUIOIIA]IN;
BBIPAKATh OJHM €IWHUIBI BEJIMYMHBI uyepe3 Apyrue (Ipu HEoOXOJMMOCTH C ONMOpOM Ha
CIIPAaBOYHYIO MH(POPMAITHIO).

Pacno3naBath napamnenenunesa, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo



rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS MapaljieNenuneaa, Kyoa.

Boruncnsate 00bEM Ky0Oa, mapajuienenunena no 3aJaHHbIM U3MEpPeHHsIM (C OMopoil Ha
QJITOPUTM YUEOHBIX JEHCTBHIT), TOIB30BATHCS €AMHULIAMU U3MEPEHHs 00bEMA.

PemaTe HecnOXKHBIE 33]a4d HA U3MEPEHUE T'€OMETPUUECKUX BEIMYMH B MPAKTUYECKHUX
cUTyauusx (IIpu HEOOXOIMMOCTH C BU3YAJIbHOM OIOPOi).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCS B MOHATUAX W ONEpUPOBaTh Ha 0a30BOM YpOBHE TEpPMUHAMH,
CBSA3aHHBIMH C PA3JIMYHBIMHU BHJIAMU YHUCENl U CIIOCOOAMU MX 3aIUCH, MEPEXOIUTh (€CIIU 3TO
BO3MOYHO) OT OJTHOM (pOpMBI 3alUCU YUCIIA K APYTOH.

CpaBHUBaTh U YIOPSIOYMBATH II€JIbIC YUCIIA, OOBIKHOBEHHBIE U JIECSITHYHBIE TPOOH,
CpaBHMBATh YMCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BoinonHaTh apudmeTndeckue ACHCTBUS C HATypajdbHBIMU M IIEJIBIMH YHCIIAMU,
OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU, TOJOXKUTEIBHBIMU U OTPHUIATEIHHBIMU
YU CIIAMU.

Beluncnarh 3HAUE€HHS YHUCIOBBIX BBIPAKECHHH, BBIOJHATH MPUKUAKY U OLECHKY
pe3yibTaTa BBIYMCIECHUN; BBINOJIHATH MPE0oOpPa30BAHMS YHMCIIOBBIX BBIPAKEHUN HAa OCHOBE
CBOMCTB apu(METUUECKUX JCHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAWMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W YHUCIOM H
M300pakaTh yuciaa TOYKaMHU Ha KOOPIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MOPSIMOYTOJBHOM CHUCTEME KOOPJMHAT C KOOPJAWHATAMH ITOU
TOYKH.

OxpyTasTh 1EIbIe YUCIa U IECATUYHBIE IpoOu (110 00pasity), HaXOIUTh MPUOJIMIKEHUS
quced.

YucaoBbie 1 OyKBEHHbIE BbIPAKEHUSA

OpueHTHpPOBAaTbCS B TMOHATHUAX W ONEPUPOBATh HA 0a30BOM YpPOBHE TEPMUHAMH,
CBSA3aHHBIMHM C 3alMChIO0 CTETEHW YHUCJIa, HAXOIUTh KBaJApaT U KyO YHKCIA, BBIYUCIISTH
3HAYEHMS MTPOCTEUIIINX YUCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTCIICHHU.

[Tonb30BaThCA MpU3HAKAMH JIETUMOCTH (ITPU HEOOXOAMMOCTH C ONOPOW Ha aJITOPUTM
npaBuia), pacKiaJblBaTh HATYpaJIbHbIEC YMCIIA HA TPOCTHIE MHOKUTEIH.

*Tlonp30BaThCs MacIITAOOM™, COCTAaBIISITh TPOMIOPLIMUA U OTHOILICHUSI.

Hcnonb3oBaTh OykBbl [JIsi 00O3HAUYEHMS] YMCENl MPU 3alUCU  MaTeMaTUYeCKHX
BBIPQXXEHUM, HAXOJUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHM, OCYIIECTBIISASI HEOOXOIUMBIE
MOJICTAHOBKH M TIPe0Opa3oBaHus (C OMOPO HA ANTOPUTM YIEOHBIX JIEHCTBH).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TekCcTOBBIX 33124

Pemars MHOTOIIAroBbIE TEKCTOBBIE 3a7aud apU(PMETHUYECKUM CIOCOOOM C OMOpOi
Ha BOIIPOCHBIN IJIaH.

Pemate mpocreimne 3amadd, CBSI3aHHBIE C OTHOIIEHUEM, MPOMNOPLHOHATBHOCTHIO
BEJTUYMH, MPOIICHTAMU; PEIIaTh TPY OCHOBHBIE 337]a41 HAa TPOOHU U TPOIEHTHI.

Pewate 3agaum, copeprkalive 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIIMYMUHBI: CKOPOCTD,
BpEMsI, PacCCTOSIHHE, 1I€HA, KOJUYECTBO, CTOUMOCTh; IIPOU3BOIUTEIBLHOCTh, BpeMsi, 00bEMa
paboThl, UCHOJIB3Ys apu(pMETUYECKUe JIeUCTBUS, OILICHKY, NPUKUAKY; IOJIb30BATHCA
€AMHULIAMU U3MEPEHUS] COOTBETCTBYIOIINX BEIUYMH.

CocTaBnsiTb OYKBEHHbBIE BBIPAKEHHUSA [0 YCIOBUIO 3aJauyd IOCJIE€ COBMECTHOIO
aHanu3a.



W3Bnekats uHpoOpMaInio, IpeJCTaBICHHYIO B Ta0NNIIax, HA JIMHEHHOM, CTOI0YaTON
WIM KpYTOBOW JHarpammax, MHTEpPHPETUPOBATh MPEACTABICHHBIE JaHHBIE; MUCIIOJIb30BATh
JAHHBIE MPY PEIICHUH 3a]a4.

[IpencraBiasaTe WHPOpPMAIMIO C TOMOIIBIO TaOJMI, JTUHEHHOW U CTOJIOYATOU
JUarpaMM.

Harasignas reomerpus

[TpuBoIUTH IpUMEPBI OOBEKTOB OKPY’KAIOLIETO MUPA, UMEIOIUX (POPMY H3YyUEHHBIX
r€OMETPUUYECKUX IUIOCKUX M  IPOCTPAHCTBEHHBIX (UTYp, TMpPUMEPbl paBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOUIbIO IUPKYJS, JUHEHKU, TPAHCHOPTHpPAa HAa HEJIMHOBAHHOM U
KJIET4aToOi Oymare wH3ydeHHBbIE IUIOCKHE TeoMeTpudeckue (GUryppl W KOH(PHUTypaluwu,
CUMMETPUYHBIE QUTYPBI.

HMeTh npeAcTaBiIeHUE O TEOMETPUUYECKUX MOHITHUSAX: PaBEHCTBO (PUTYp, CUMMETPUS,
0Cb CHMMETPHH, LIEHTP CUMMETPHH.

HaxonuTh BEIMYUHBI YTJIOB U3MEPEHUEM C MOMOIIbIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, TOJb30BAThCS MPU PEIICHUH 3aJad TpaayCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYIION YTJIbI.

BbIYuCIIATE JJIMHY JIOMAaHOM, IIEPUMETP MHOTOYTOJIBHUKA, ITOJI30BATHCS €IMHULIAMHA
WU3MEPEHHUS IUIMHBL, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS UIMHBI YEPE3 APYTHE.

Haxonutb, uCHoyib3ys 4YepTEXHBIE HWHCTPYMEHTBHI, PpAaCCTOSHUS: MEXKIAY JBYyMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOU CETKE.

Boeruncnsate miomane (GuUryp, COCTaBIE€HHBIX U3 IMPSAMOYTOJbHUKOB, HCIOJIb30BaTh
pa3bueHure Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYpPBHI, JOCTpauUBaHUE A0 MPSMOYTOJIbHHKA;
MOJIb30BAaThCS OCHOBHBIMHM €JIMHMIIAMH W3MEPEHHUs IUIOIIAJM; BbIpAaXaTh OJHU €IMHULIBI
M3MEpeHHs TUIOmAAu dYepe3 Apyrue (Ipu HEOOXOJUMOCTH C ONOPOM Ha CHPABOYHYIO
nH(popMaIuio).

Pacro3HaBaTh Ha MOJENSX U H300paXEHUSX NUPAMHUAY, KOHYC, UMIUHAD,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIKUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

Bbruncnsate 00bEM  MPSAMOYTOJBHOIO —mHapajuiesienunena, KyOa, MOJIb30BaThCs
OCHOBHBIMM €MHMIIAMU U3MEpEeHHsI 00bEMA; BhIpaXXaTh OJJHU €IMHUIBI U3MEpEeHHsI 00BbEMa
yepes apyrue (C onopoil Ha CpaBoOYHYIO HH(DOPMALIHIO).

PemaTe HecnoXkHBIE 3a7adyd  Ha HAXOXKJIECHHE TE€OMETPUYECKUMX BEJIWYMH B
MPAKTUUECKUX CUTyalusaX (Ipu HEOOXOIUMOCTH C BU3YAJILHOM OIOPOii).

GOEJEPAJIBHAS PABOYASA TIPOT'PAMMA YYEBHOTI'O KYPCA «AJITEBPA». 7-
9 KITACCHI
esu n3yyenust yueOHOro Kypca

AnreOpa sBIsIeTCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00€CIeYnBaET
M3Y4YEHHE APYIUX AUCLUUILINH, KaK €CTECTBEHHOHAYYHOI'0, TaK U TYMaHUTAPHOI'O LIUKIIOB, €€
OCBOEHHE HEOOXOaUMO MJis MPOJOJDKEHUS O00pa30BaHUS W B IOBCEIHEBHOM KHU3HHU.
PasButne @y  oOywarommxcs  HAay4HbIX  MPEACTABICHUH O  MPOUCXOXKIACHUU
U CYUIHOCTH anredpamveckux abCcTpakuui, crnocode OTpakKeHHs] MaTeMaTH4YeCKOW HayKoOi
SBJICHUN U TMPOLIECCOB B MPUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO MOJIEIHUPOBAHUS B
HAyYHOM TIO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4E€CTB MBIIICHUS, HEOOXOAUMBIX JUIs a/laliTallii B COBPEMEHHOM LIM(PPOBOM OOILIECTBE.
N3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM OOECHEeUMBAET pa3BUTHE YMEHHUsS HAOIIOAATH,
CpaBHMBaTh, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTUUYHOCTH MBIIIJIEHUS], CIOCOOHOCTH



apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS ©  BBIBOJABI, (HOPMYIUPOBATH
yrBepxkAeHus. OcBoeHHE Kypca anreOpbl 00eCredrBaeT pa3BUTHE JOTUYECKOTO MBIIIICHHS
0Oy4aroluxcsi: OHU UCIOJIBb3YIOT ACNYKTUBHBIE U MHAYKTUBHBIE PACCYXACHUS, 00001IeHIE
M KOHKpEeTH3alMio, abcTparupoBaHue W aHanoruto. OOyuyeHue anredpe MpeanoaraeTt
3HAUUTETBHBI  00BEM  CaMOCTOATENBHON  JIEATENIbHOCTH  OOYYAIOMIMXCS, MO3TOMY
CaMOCTOSATENIbHOE PpEIICHHWE 3a/]ad eCTECTBEHHBIM 00pa3oM SBIISIETCS  pealiu3alueit
NEeSITETLHOCTHOTO MTPUHITUIA O0yUEHHUS.

B ctpykType mporpammbl yueOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKUE JHMHUM: «Yucia U BBIUKCICHUSNY;
«Anrebpanyuecke BbIpAXKECHUS»; «YpaBHEHUS U HepaBeHCTBay; «DyHkuum». Kaxnas us
ATUX COJEPKATEIbHO-METOIMYECKUX JIMHUN pa3BUBAETCS Ha TMPOTSHKEHUM TPEX JIET
U3Y4YEHUsl Kypca, €CTECTBEHHbIM 00pa30M IEpEIUieTasiCh U B3aUMOJEHCTBYS C IPYTHUMH €ro
muHUsAMUA. B Xone u3ydeHus Kypca oOydaromuMcs MPUXOAUTCS JIOTHUECKH pacCyXIath,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBS3U ¢ 3TUM 11€1€c000pa3HO BKIOYUTh
B IpPOrpaMMy HEKOTOPbIE€ OCHOBBI JIOTMKH, NPOHU3BIBAIOIIME BCE OCHOBHBIE pPA3EIIbI
MaTeMaTUYeCKOro OO0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOIIMMUCA OCHOB
YHUBEPCAIBHOIO MATEMAaTHYECKOro sA3blka. TakuM o0pa3oM, MOXHO YTBEPXKIaTb, 4YTO
COJIEp)KAaTENbHOM U CTPYKTYPHOW OCOOEHHOCTBIO Kypca «AureOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Copnepxanue nuHUHA «YHClIa W BBIYHMCICHUS» CIYKUT OCHOBOM JUIsl AalbHEHIIEro
M3Y4YEHUSI MAaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y 00YUYaIOIIUXCS JIOTUYECKOTO MBIIIJICHUS,
(GOpMHpPOBAHUIO YMEHHUSI TOJB30BAThCS ~ ANTOPUTMAMHU, a Takke MPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsI TTOBCEAHEBHOM XM3HU. Pa3BuTHe MOHATHS O
YluCJi€ B OCHOBHOM IIKOJIE CBS3aHO C PALMOHAIBHBIMA M HMPPALMOHAIBHBIMU UYHCIAMU,
dbopMUpOBaHMEM TPEACTABICHUNA O JCUCTBUTEIBHOM 4YHCJE. 3aBEpIICHUE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BeHY 00IIero oopa3oBaHusl.

Cognepkanue AByX aireOpanyeckux JUHUA — «AJreOpanvyecKue BBIPAKEHUS» WU
«YpaBHEHHs] M  HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHIO Yy  OOydYarolmuxcs
MaTeMaTUYeCKOro amnmnapara, HeoOXOJMMOTo il peuleHus 3aJad MaTeMaTHUKHU, CMEXKHBIX
MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ady. B OCHOBHOW 1IKOJIE Y4eOHBI MaTepuan
TPYNIUPYETCS BOKPYT PalMOHATIBHBIX BBIpAXKEHHM. AJreOpa JEMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KaK SI3bIKA JJII IOCTPOCHHS] MaTEMaTUYECKUX MOJIEIIEH, ONKUCAaHUs MPOLIECCOB U
SABJICHUM peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKkKe HalibHEHIee
pPa3BUTHE AJITOPUTMUYECKOTO MBINUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JIJII OCBOCHHS
Kypca WHGOpPMATHKH, ¥  OBJAJCHUE HAaBbIKAMU JCAYKTHBHBIX  PAaCCYXKICHUM.
[IpeoOpazoBanre CHUMBOJBHBIX (DOPM BHOCHUT CBOW crenuduueckuii BKJIaJ B pPa3BUTHE
BOOOpaXeHus1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copnepxanue (YyHKUMOHAIBHO-TPAQUUECKON JIMHUM HALEJIEHO Ha IOJYy4YeHUe
IIKOJbHUKAMHM 3HAaHUW O (QYHKIMSAX Kak BaKHEHIIEH MaTeMaTH4YeCKOW MOJACIH IS
OMMCAaHUs U UCCIIEIOBAHUS Pa3HO-00PA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE U OOILECTBE.
N3yuenne »TOoro marepuasa CHOCOOCTBYET PpAa3BUTHUIO Yy OOYyYaloOlUXCS  yMEHUS
WCIIOJB30BaTh Pa3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpadudecKkue, BHOCUT BKJIAJ B (OPMHPOBAHWE MPEACTABICHUA O POJH
MaTeMaTUKHU B PA3BUTUU LIUBWIN3ALNH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUIaHy B 7-9 kiaccax u3yyaercss y4eOHbIM Kypc «Anredpay,
KOTOPBIN BKJIIOUAET CIEAYIOIIME OCHOBHBIE pa3/ielibl cojiepxkanus: «Hucna u BEIYUCICHUSY,



«AnreOpanuecKkue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaAY, «DyHKIUNY.

VYueOHbIN MIaH HA W3ydeHUE anreOpsl B 7—9 Kiaccax OTBOJIUT HE MEHee 3 y4eOHBIX
4acoB B HEJENIO B TEUEHHE KaXKJOro roja oOydeHHMs, BCEro 3a TpU roja oOydeHUs — HE
MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUYEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYUEHUM )
7 KIIACC

Yuciia 1 BBIYMCICHUS

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OJHON (HOPMBI 3amucu apodeit K
npyroyi. IloHATHE panMOHANIBHOTO 4YHMCHA, 3alMCh, CPAaBHEHUE, YIOPATIOYMBAHME
paloHaIbHBIX Yncen. ApupMeTHYecKre AeUCTBUS C pallMOHAIBHBIMU YHclIaMu. Perienue
3a/1a4y U3 peaibHOW MPAKTUKHU HA YaCTH, Ha IPOOU.

Crenenp ¢ HaTypaldbHBIM MOKa3aTeNEM: ONPEENICHNE, TPEOOPa30BaHNE BhIPAKEHUI Ha
OCHOBE ONPEACICHHUS], 3aIIUCh OOJIBILINX YUCETL.

[TpoueHThl, 3amuch NMPOLIEHTOB B BHUJAE JpoOM M JpoOU B BUAE HPOLEHTOB. TpH
OCHOBHBIE 33]1a4 Ha MPOLEHTHI, PEIICHNE 3a1a49 U3 PEalbHOM IMPAKTHKU.

[IpumMeHeHne NpU3HAKOB JACIMMOCTH, PAa3JIOKEHUE HA MHOXHUTEIW HATypajbHBIX
qucedn.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHAsI IPOIIOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHON. J[OIMyCTUMBIE 3HAUYECHUS
nepemMeHHbIX. [IpeacTaBieHue 3aBUCMMOCTHM MEXKIY BEJIMYMHAMU B BHIE (POPMYJIBL
Breruucnenus no popmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUI, TOXKIECTBEHHO paBHbIE BBIPAXKEHUS,
MpaBuJIa MpeoOpa3oBaHMs CYMM U MTPOU3BEACHMIA, TPaBUiIa PACKPBITHA CKOOOK U PUBEICHUS
MOJOOHBIX CIIaraeMbIX.

CBONiCTBa CTENEHM C HATyPAJIBbHBIM IIOKA3aTEIIEM.

OpHounensl W MHoOrowieHsl. CrenmeHp MHorowieHa. ClloK€HUE, BBIYUTAHUE,
YMHOKEHHE MHOrouwiIeHOB. (DOpMysbpl COKpAaIEHHOTO YMHOXXEHMS: KBaJpaT CYMMBI U
KBagpar pasHoctu. PopMmyrna pa3HOCTHM KBaApaToB. Pas3noxkeHue MHOIOYWIEHOB Ha
MHOHUTEIIH.

YpaBHeHust

VYpaBHeHue, KOpeHb  ypaBHEHMs, MpaBwia  NpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCUJIBHOCTDb YPAaBHEHUH.

JIuHenHoe ypaBHEHUE C OJHOM NEPEMEHHOM, YMCIIO KOPHEN JIMHEWHOIO ypaBHEHUS,
pelieHrne JUHENHbIX ypaBHEHUN. COCTaBIICHHE YpPaBHEHUM MO YCJIOBHIO 3aaaud. Pemienue
TEKCTOBBIX 33]1a4 C TOMOILBI) YPABHEHHUI.

*JIuHeiiHOe ypaBHEHHE C ABYMs IEpPEeMEHHBIMH M ero rpaduk -. Chcrema IBYX
JUHEHHBIX ypaBHEHUH C JABYMs NepeMeHHbIMU. PellieHune cucrteM ypaBHEHUH CroOcoOOM
ITOACTaHOBKU. [IpuMepsI pelennst TEKCTOBBIX 3a/1a4 € IIOMOILIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsMou. Uucnosele mpomexyTKu. PaccrosHne Mexay AByMs
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[TpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AbGcuucca U opauHaTa TOYKA HA
KoopAuHATHOM mockocTu. [Ipumepsl rpadukos, 3ananHbix Gopmynamu. Ytenue rpaduxon

2
3nech u gajnee * * 0003HAYCHBI TEMbI, H3YUSHHE KOTOPBIX IPOBOMTCS B 03HAKOMHUTENHHOM IU1aHe. [leqaror caMocTosTeNIbHO
orpezensietT 00beM H3y4aeMOro MaTepuana.



peabHbBIX 3aBUCHUMOCTEN.

[Tonsatue dynxmum. ['paduk Qynkiun. CoiictBa dyHkimid. Jluneitnas (ynkmus, eé
rpaduk. ['paduk pynkium y = kX + b. *I'padudeckoe pemieHne JTMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YpaBHEHHIA™.

8 KUIACC

Yuciia 1 BBIYMCICHUS

KBanpatssiit kopenb u3 uncna. *Ilonarue 06 uppanroHanbHOM YHcie. JlecsaTuuHbIe
OpUOIMKEHUST UPPALMOHANIBHBIX yncen™. CBoilcTBa apu(METHYECKUX KBAJPAaTHBIX KOpPHEH
U UX T[PUMEHEHHE K IMpPeoOpa3OBAHMUIO YHCIIOBBIX BBIPAXKEHUH U  BBIYMCICHUSM.
* JleiCTBUTEIIbHBIC YK CIA™.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporictBa. CTaHaapTHas 3alUMCh YHCIIA.

AJredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

Anrebpaundeckas 1poOb. OCHOBHOE CBOMCTBO airebpanyeckor npodu. CroxkeHwue,
BBIYMTAHUE, YMHOKEHUE, JIeJIeHUe anreOpandyeckux ApoOeil. PanroHanbHble BBIPAKEHUS U
UX MpeoOpa3oBaHUE.

YpaBHeHNs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyiia KOpHEN KBaapaTtHOro ypaBHeHus. *Teopema Buera™.
Pemienne ypaBHEHMil, CBOIMIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocreiimme apoOHO-
palOHAIbHbIE YPaBHEHHUS.

*T'paduueckass UHTEpHpeTanus ypaBHEHHM ¢ JBYyMsl TEPEMEHHBIMH U CHCTEM
JUHEHHBIX YpaBHEHUN C ABYyMs MepeMeHHbIMU™. [IpuMepsl pelieHus CUCTeM HEeTMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBele HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHON mepeMeHHOW. CHCTeMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkuu. OO6MacTh ONpeAeNeHus] W MHOXECTBO 3HAYCHHH (YHKUHUU.
CnocoObl 3a1anus PyHKIUH.

I'padux dynkuuu. Yrenue cBoicTB GyHKIMu no €€ rpaduky. [Ipumepsl rpadukon
(GyHKLMIA, OTpa)KaIOIIUX pEeAIbHBIE MPOLECCHI.

@DyHKIMY, ONMKUCHIBAIOIINE MPAMYIO U OOpaTHYIO MpONOPLHMOHAIBHBIE 3aBUCUMOCTH,

ux rpaduku. OyHKIMu Yy = X,y =3y =X Y zg. *T'paduueckoe perieHne ypaBHEeHUH

U CHUCTEM ypaBHEHUN*.

9 KJIACC

Yucia v BbIYMCICHUSA

PanmonanpHple uwncna, *UppalMOHATbHBIE YHKCIA, KOHEYHbIE M OECKOHEYHBIE
AecsITUUHBIE IpoOH. MHOXECTBO JACWCTBUTEIBHBIX YWCEN;, EHCTBUTENIBbHBIE YHMCIA Kak
OecKOHEYHbIE JIeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU IPSAMOM.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEN, apuPMEeTUIECKUe NEHCTBUS C NEHCTBUTEIbHBIMU
quciaamu®.

Pa3meppl 0OBEKTOB OKPYKAIOIIEr0 MHPA, JJIUTEIBHOCTh MIPOLECCOB B OKPYKAIOLIEM



MHpE.

[TpubnmxE€HHOE 3HAUYEHHE BEIMYMHBI, TOUHOCTHh MpUOIMKeHUs. OKpYyTJIeHHuEe YHCel.
IIpuknaka v OLeHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHMS U HEPABEHCTBA

JIunerinoe ypaBHeHue. Pelienue ypaBHEHUM, CBOSIINUXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOASIIMXCS K KBAJAPATHBIM.
bukBaaparHoe ypaBHeHue. *[IpumMepsl pelieHus ypaBHEHUN TpeThel U 4eTBEPTOM cTerneHen
Pa3I0KEHUEM Ha MHOXKUTETTH ™.

Pemenue qpoOHO-paliMOHANIBHBIX YPaBHEHUH.

Pelienue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

YpaBHEeHUE C IBYMs NEpEMEHHBIMU U ero rpaduk. Pemienne cucrem ABYX JMHEHHBIX
YPaBHEHUH C IByMs IIEpEMEHHBbIMU. Pemienue cucrem IByX ypaBHEHHMM, OJHO M3 KOTOPBIX
JUHEHHOE, a IPyroe — BTOPOM cTeneHu. I'paduyeckas HHTepIpeTaLs CUCTEMbI YpaBHEHUI
C ABYMS IIEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre NMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM. Pelenue cucrem JIMHEMHBIX
HEPAaBEHCTB C OJHOU nepeMeHHol. KBagparHbele HepaBeHCTBa. ['paduueckas mHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMU.

DOyHKUMHA

KBanpatuunas Qynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopAHMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPHH 11apadoibl.

['paduku (YHKIIHIA: y = Kkx, y = kx + b, y = X,
y =x, ¥y = EI/I UX CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCcum

[loHATHE  YKMCIIOBOM  MOCJIEOOBATEIBHOCTH.  3aJaHHUE  IOCIEI0BATEIIBHOCTH
peKyppeHTHOH dopmynoi u popmymoil N-ro yieHa.

Apudmernueckass W reomeTpuyeckas nporpeccur. @Dopmyibl  N-TO  4ieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI TIEPBBIX N UJICHOB.

*N300pakeHre WICHOB apu(PMETHUECKOM U TeOMETPUUECKOM MPOTPECCUi TOUKaMH Ha
KOOPJIMHATHOM TUIOCKOCTU. JIMHEHHBIN 1 AKCIIOHEHITUATBHBIN poCcT. CI0KHBIE POIEHTHI™.

TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ®EJEPAJIBHOM
PABOYEM ITPOI'PAMMGEI KYPCA «AJITEBPA»

OcBoenune y4ebHOTO Kypca «AnreOpa» Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
JOJDKHO  OOecleunBaTh JIOCTHKEHUE CICAYIOMUX MPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTaTOB:

7 KIIACC

Yucaa v BIYMCICHUA

BrImiotHITh, coueTasi yCTHbIE M TUChbMEHHBIE TIPUEMBI, apu(METUUECKHUE TEUCTBUS C
palMOHAIbHBIMUA YUCIIAMH.

HaxonuTh 3HaYeHUs] YUCIIOBBIX BBIPAKEHU; MPUMEHITh pa3HOO0pa3Hble CIOCOObI U
npuéMbl BBIYUCIICHHS] 3HAYEHUM APOOHBIX BBIPAKEHUHM, COAEpX alMX OOBIKHOBEHHBIE M
JECSITUUHBIE TPOOH.

[lepexoautb oT OHOM (POPMBI 3aMKCH YUCeN K Apyroil (mpeoOpa3oBbIBaTh JECATUUHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO



B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JeCATUYHYIO ApoOb). CpaBHUBaTh H
YIOPSAI0YMBATH PALIMOHAJIBHBIE YHCTIA.

OKpyrasTh YKcCIIa.

BBITTONHAT NPUKUAKY M OLIGHKY pe3yJbTaTa BBIYMCICHHUWA, OLEHKY 3HAYEHUU
YU CJIOBBIX BBIPAYKECHHUIA.

BbINONHATE JEHCTBUS CO CTEMEHSMU C HATypaJlbHBIMU MOKa3aTeasiMU (C Omopoi Ha
CIIPaBOYHYIO MH(POPMAITHIO).

[IpuMEHATH MPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAJIbHBIX YUCEN.

Pemate npocreiime NpakTUKO-OPUEHTUPOBAHHBIE 33a4d, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTBIO BEJIWYHH, IMPOLEHTAMH; HHTEPIPETUPOBATH PE3YJIBTATHI
pelIeHusl 337a4 ¢ Y4YETOM OIPaHUMYEHHI, CBA3AHHBIX CO CBOMCTBAMH pPaccMaTPHUBAEMBIX
0OBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

OpueHTHPOBATbCS B MOHATUSX U ONEPUPOBATH Ha 0a30BOM YpPOBHE alreOpandyeckoin
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUIN NIPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHMsl LEJIOr0 BBIPAKEHHS B MHOTOYWIEH MPUBEICHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE YMHOKEHUE OJHOWIEHA Ha MHOTOWIEH M MHOIOYIEHAa HAa MHOTOWIEH,
OPUMEHATHh (HOPMYJIBI KBaJpaTta CyMMbI U KBaJpaTa pa3HOCTU (C OMOPOW Ha CIPaBOYHYIO
uH(dopMaIuio).

OcCyIIecTBIATh Pa3a0KeHHNE MHOIOYIECHOB HA MHOXHUTENIH C ITOMOIIBIO BEIHECEHMS 3a
CKOOKH 00111er0 MHOXKHTEJIS, TPYIIUPOBKH ClIaraéMbIX, TPUMEHEHUS (GOPMYJT COKPAIIEHHOTO
YMHOKEHHUS (C OMOPOoil Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpumensaTe mpeoOpa3oBaHHUs MHOTOYJIEHOB [Jisi PEIICHUS pa3IMYHBIX 33134y W3
MaTE€MAaTUKH, CMEKHBIX PEMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA CTEMEHEHM C  HATypalbHbIMU  MOKa3aTelsIMH s
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOIl HAa CITPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

PemaTe TMHENHBIE YPaBHEHHS C OJTHOW MIEPEMEHHOM, IIPUMEHSSI ITPaBUIIa Iepexoaa OT
MCXOJITHOTO YpPaBHEHMS K PaBHOCWIBHOMY eMmy. IIpoBepsTh, SIBISETCS JIM YUCIO KOPHEM
YpaBHEHHUSI.

Hmeth mipencraBienre o rpadhUuecKuX METOJax MpH PEIICHUH JTHHEHHBIX YpaBHEHUN
U UX CHCTEM.

[TonGupate mpuMepsl Map YUCeN, SBISIONIMXCS PEIIeHUEM JMHEHHOTO YpaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpauK JIMHEHHOrO YpaBHEHUS C ABYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS YPABHEHHS.

Pematpe cucteMbl JBYyX JIMHEWHBIX YPaBHEHHWH C JByMsl MEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku (c onopoi Ha AITOPUTM y4E€OHBIX JEHCTBHA).

CocraBnsaTh (MOCIE COBMECTHOIO aHalu3a) M pelaTh JIMHEWMHOE YpaBHEHHE WIU
CUCTEMY JIMHEWHBIX YPaBHEHUU IO YCJIOBUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIyYeHHBIA PE3YNIbTAT.

Koopauunarel u rpaguxu. @yHkuuu

N300pakath Ha KOOPAWHATHOM TMPAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEpBaJbl; 3alMCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anre0pandecKoMm sI3bIKe.

OtMmeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATaM; CTPOUTh



rpaduky JmHeHHbIX QyHKImA. CTtpouTtsh rpaduk ¢pyHkmuu Y = KX + b.

OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMH (I10
QITOPUTMY YYE€OHBIX JCHCTBHIA): CKOPOCTh, BpPEMsI, pPACCTOSHHUE; I[[€HAa, KOJUYECTBO,
CTOMMOCTb; MPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHne QyHKIMH [0 3HAYCHUIO € apryMeHTa.

[Tonumats rpadudeckuii crocod MpeACcTaBIeHHUS U aHAIM3a HH(POPMAIIUH; U3BIEKATh
M UHTEPIIPETUPOBATH MH(OPMAINIO U3 TPa(UKOB peaTbHbBIX MPOIECCOB U 3aBUCUMOCTEI.

8 KUIIACC

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HayaabHbIE MPEACTABICHUS O MHOKECTBE JECHCTBUTEIBHBIX YUCEI JJIS
CpaBHEHUS, OKPYTJICHUS U BBIYUCICHUHN; M300paxaTh JIEUCTBUTEIbHBIE YMCIa TOYKAMU Ha
KOOPJIUHATHOM MPAMOM.

[IpumensTh NoHsTHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS; HAXOAUTh KBaJpAaTHHIC
KOpDHHU, HCHOJB3ysd TMpU HEOOXOJAMMOCTH KaJIbKYJSATOP; BBINOJHATH MPOCTEUIINE
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAIIMX KBAJpaTHbIE KOPHH, HCIOJIb3YyS CBOWMCTBA
KOpPHEW.

Hcnonb30BaTh 3anucy OOIBIIMX M MaJbIX YUCET C MOMOIIBIO IECITUYHBIX IpoOei u
crernenen yncina 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMEHATh TMOHSTHE CTENEHU C ILEJbIM TOKa3aTeJIeM, BBINOIHATh MPeoOpa3oBaHU
BBIPKEHUM, COJIEPKAIINX CTETICHH C IIEJIbIM MOKa3aTesleM (C UCIOIb30BaHUEM CIIPABOYHOMN
uHdopMaIum).

BBITIONHATE ~ HECNOKHBIE  TOXKJACCTBEHHBIE  NPeoOpa3oBaHUs  PalMOHAIBHBIX
BBIPKEHUI HA OCHOBE MPABIII JIEUCTBUI HAJl MHOTOWICHAMHU U alreOpanvdecKuMu JpoOsiMu.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIH.

[Ipumensate mnpeoOpa3oBaHMsl BBIPAKEHUW JUISI PEUICHUS Pa3IUYHBIX 3a7a4 W3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeiHble, KBaJpaTHbIE YpPaBHEHHUS (C HCIOJb30BAHUEM CIIPABOYHOU
nH(poOpMaIun) U palMoOHaIbHbIE YPABHEHUS, CBOASAIIMECS K HUM, CUCTEMbI JBYX YpaBHECHUI
C IBYMsI TIEPEMEHHBIMU.

IIpoBoaNUTE MHPOCTEHIINE HCCIEAOBAHWS YPAaBHEHUN U CUCTEM YpaBHEHUW, B TOM
qucje ¢ NpuMeHeHneM rpaduuecKux MpecTaBlieHui (yCcTaHaBIMBaTh, UMEET JIU YpaBHCHHUE
WJIM CUCTEMA YPaBHEHHI PEILECHHUS], €CIIU UMEET, TO CKOJIBKO, U Mp.) C ONMOPOM HA aJrOpUTM
y4eOHBIX JICWCTBHIM.

[lepexoauTh OT COBeCHOW (OPMYIMPOBKHU 3a7a4d K €€ anreOpanvdeckor MO ¢
MOMOIIIBI0 COCTAaBJICHUSI YPAaBHEHHS WIIM CUCTEMbl YPAaBHEHWUW, HWHTEPIPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33Ja4M MTOJyUYECHHBIN PE3YJIbTaT.

[IpumMeHATP CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKHU; peIlaTh
JUHEHHBIE HEPaBEHCTBA C OJHOM TMEPEMEHHOM M WX CHUCTEMBI; N1aBaTh TPaPUUECKYIO
WJUTFOCTPALMIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIE MOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYEHUS); ONPEAEISITh 3HAaUeHHE (PYHKIIMU 110 3HAYEHUIO apryMEHTa;
onpenensaTh CBOMCTBA (YHKIMHU 10 €€ TpaduKy.

RI=

Crtpouth rpaduku 35eMeHTapHbIX (QYHKIUN Buaa , Yy = X, y = X, Yy =+x ,y=



OTHCHIBATh CBOMCTBAa 4YHUCIOBOW (QyHKIMU 10 €€ Tpaduky (mpu HEOOXOIUMOCTH C
HaIpaBJISIOIEH TOMOIIBIO).

9 KJIACC

Yucia 1 BHIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BremonusaTte apudmeTnyeckue AeUCTBUS C pallMOHATBHBIMU YHCIaMH, COUYETast YCTHBIE
Y TUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIYMCICHHS C UPPALIMOHATIEHBIMU YHCIIAMH.

HaxonnuTe 3HayeHUs CTENEHEW C LEIbIMM IIOKa3aTeJIIMM M KOpPHEH; BBIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTasaTh NEHCTBUTEIBHBIE YHUCIIA, BBIIOIHATh IPUKUIAKY PE3YJbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemarp sMHEHHBIE W KBaJApaTHBIE YPAaBHEHMs, YPAaBHEHHMs, CBOSILMECS K HHM,
pocTenine JpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemats npocreimme CucTeMbl IBYyX JUHEWHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U
CUCTEMBbI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YpPaBHEHHE HE SIBJISIETCS JHMHEHHBIM (110
BU3YaJIbHOM OIIOPE).

Pemate mpocTeiilirie TEKCTOBBIE 3aJaud alreOpanyeckruM CIocoOOM € MOMOUIBIO
COCTABJICHHsI YPABHEHUS UII CUCTEMBI IBYX YPABHEHHM C IByMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIINE HWCCICAOBAHUS YPABHEHWU W CUCTEM YpPAaBHEHUW, B TOM
quclie ¢ MPUMEHEHHEM TpaduuecKuX MpeAcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE
WJIM CHUCTEMA YPAaBHEHU PEIICHMS, €CJIM UMEET, TO CKOJIBKO, U p.).

Pemarh nuHeiHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA; M300pakaTh peIlIeHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

PemaTe CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO; H300pakaTb pEIIEHHE CHCTEMbl HEPABEHCTB Ha YMCIOBOMU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBate  (yHKIMM  u3y4deHHBIX  BHAOB. [loka3piBaTh  CXE€MaTUYECKU
PAacIoJIOKEHUE Ha KOOPIUHATHOM TIOCKOCTH rpadukoB GyHkuui Buga: Y = kx, y = kx + b, ,

k .
y=at+bx+c,y=xy=+x V= ~ B 3aBUCHMOCTH OT 3HAYCHHI KOI(HIMCHTOB;

OTHCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth 1 n300pakaTh cxeMaTHu4ecku rpadMKu KBaIpaTUIHBIX (YYHKIIMMA, OMTMCHIBATH
CBOMCTBA KBaAPATUYHBIX (DYHKIIHH 1O UX rpaduKam.

Pacro3naBate kBagpaTuuHyr GYyHKIUIO 10 (opmylie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMHN U3 peaTbHOM XU3HU, (U3UKH, TEOMETPHUH.

YucjioBble MOCIEA0BATEIHLHOCTH H MPOTPeCCH U

Pacrio3HaBaTh apupMETHYECKYI0O M TEOMETPHYECCKYIO IPOTPECCHUU TIPH Pa3HBIX
croco0ax 3aJaHusl.

BbINONHATH BBIYUCIEHUS C UCIOJIb30BaHUEM (HOpMYI N-TO 4jieHA apuPMETHIECKON U
r€OMETPUYECKON MPOrpeccuid, CyMMbl MEPBBIX N UJIE€HOB (C OMOpPOM Ha CHPaBOYHYIO
uHpopMaIuio).

Pemate 3amaun, CBsSI3aHHBIE C YKCIOBBIMHU MOCIEAOBATEIBHOCTSMU, B TOM YHUCIE
3a/1a4¥l U3 PEATbHOM XKU3HU (C UCTIOIB30BAHUEM KaIBKYJISATOPA, ITU(POBBIX TEXHOJIOTHN).



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIACCbBI
Hean n3yvyenus yueOHOro Kypca

O6mue nenu u3yyeHus: yueoHoro kypca «l'eomerpusi» npeacrasiessl B [IOOIT OOO.
OHu 3aKIII0YalOTCs, MPEXKJIE BCETO B TOM, YTO HA YPOKaxX F€OMETPUU OO0YUYaIOIIMICS YUUTCS
IPOBOJUTH  JIOKA3aTelIbHbIE PACCYXKIIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOYECHUS,
JI0OKa3bIBaTh WCTHUHHBIE YTBEPXKIACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
PACCYXXJIEHUS «OT TPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHPOBATH
oOpaTHpie yTBepXkAcHUSI. B oOydeHHMM YMEHHIO pacCyXJIaTh COCTOWT Ba)XHOE
BOCIUTATEILHOE 3HAYCHHE W3YYEHUS TE€OMETpPUHU, MPUCYIIEE HMEHHO OTE€YECTBEHHOM
MAaTEMATUYECKOM IIKOJIE.

BTopoii 1enbio U3ydeHus reOMETPUU SIBISICTCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MpU PEIICHUU KaK MaTEeMaTUYeCKUX, TaK W MPAKTUYECKUX 3a7ad, BCTPEUAIOIIUXCS B
peanbHOM XKU3HU. DTOMY COOTBETCTBYET BTOpas, BBIUYMCIWTEIbHAS JIMHUS B HU3yYCHUU
reoMeTpud B IKose. JIIs 9TOro  yuuTento pEeKOMEHIyeTcs TMOoAOupaTh 3ajlavu
MPaKTUYECKOTO XapakTepa JUIsi pacCMaTPUBAEMBIX TEM, YYUTh OOYYalOIIMXCA CTPOUTH
MaTeMaTUYECKUE MOJEIHN PEAbHBIX >KU3HEHHBIX CHUTYallMil, MPOBOJAWUTH BBIYUCICHHUS M
OIICHUBATh aJIEKBAaTHOCTh IMOJYYEHHOTro pe3ynbTaTa. KpailHe BaXHO MOAYEPKUBATH CBSI3U
r€OMETPUU C JAPYTUMH [peAMETaMH, MOTUBHUPOBATh HCHOJIb30BAaTh ONPEACIICHUS
r€OMETPUYECKUX (PUTYp U TTOHATHH, JEMOHCTPUPOBATH IPUMEHEHUE MTOTYUYCHHBIX YMEHUN B
¢u3Mke W TEXHUKE. OTH CBsI3M Haumbosiee SPKO BHUAHBI B Temax «BeKTopbl»,
«Tpuronomerpudeckue cooTHOIIEHUs», «MeTtoa koopaunat» u «Teopema Iudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY Tu1aHy B 7—9 kiaccax uzydaercs yuyeOHbId Kypc «I'eomeTpusi»,
KOTOPBIM BKIIOYACT CIIEAYIONMIME OCHOBHBIE pas3fenbl conxepkanus: «['eomerpuueckue
burypsl U UxX CBOHCTBa», «/3MepeHne reoMeTpuiyecKnxX BEIHUMH», a Takke «/lekapToBbl
-KOOPJAWHATHI Ha TJIOCKOCTH», «Bektops», «/IBmxkenus mmockoctu» u «lIpeobpazoBanus
OI00MS.

Y4eOHbIi T1aH MpeaycMaTpruBaeT U3ydeHne TeoMeTprur Ha 0a30BOM YPOBHE, UCXOS
U3 He MeHee 68 yuyeOHBIX 4acoB B y4€OHOM TOJly, BCETO 3a TPU rojia OOy4YeHHs] — HE MEHee
204 gacos.

COHEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUA» (I1IO 'OJAM OBYUYEHUNA)
7 KIIACC

HavanpHble noHATHS reomeTpuu. Touka, npsMas, OTpe30K, Jyd. YTod. Buasl yrios.
BeprukaneHele u cMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIoOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

*Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBAa OCEBOM CI/IMMeTpI/II/I*S. [Tpumepsnt
CUMMETPHUH B OKPYKAOLIEM MUPE.

*OCHOBHBIE TOCTPOEHMSI C TOMOUIBIO IUPKYJIS U JTUHEHKU ™,

Tpeyronbauk. BricoTa, Meamana, OuccekTpuca, ux cBoiicTBa. PaBHOOenpeHHBIH U
PaBHOCTOPOHHU TPEYroiabHUKHA. HepaBeHCTBO TpeyroapbHHKA.

CpoiicTBa M MpPHU3HAKKM PABHOOEIPEHHOrO TpeyroiabHuka. IIpu3Haku paBeHCTBa

3
3nech u gajnee * * 0003HAYCHBI TEMbI, H3YUSHHE KOTOPBIX IPOBOMTCS B 03HAKOMHUTENHHOM IU1aHe. [leqaror caMocTosTeNIbHO
orpejessieT 00beM U3y4aeMOro MaTepHana.



TPEYTOJIbHUKOB.

CoiicTBa M MNpU3HAKK MapauiedbHbIX OpsAMbIX. CyMMa yIJIOB TpEYroJIbHHKA.
Breninue yriel TpeyroibHuKAa.

[IpsiMOyTroJIbHBIN TpeyroabHUK. CBOMCTBO MEIHUaHbl NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IPOBEAEHHOM K THIOTeHy3e. IIpu3Hakum paBeHCTBa MPSMOYTOJBHBIX TPEYTOJBHHUKOB.
[IpsIMOYTONBHBIH TPEYTOIBHUK C yriIoM B 30°.

HepaBencTBa B reomMeTpuu: *HEpaBEHCTBO TPEYrOJbHUKA®, HEPABEHCTBO O [IMHE
JIOMaHOM, Teopema 0 0oJIbIIeM yriie U OOJIbIIEN CTOPOHE TpeyroyibHUKa. lleprnenauKysp u
HaKJIOHHAs.

*T'eomeTprueckoe MECTO TOueK.™ buccekTpuca yria U cepeAMHHbIN NePIEHANKYJIISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M KpYT, XOpAa W AUAMETp, UX CBOKCTBA. B3anmMmHOE pacnosoxeHue
OKpYXHOCTH U nipsimoii. KacaTenbHas u cexymas K oKpy>kHOCTH. OKPY>KHOCTb, BIIUCAHHAA B
yroi. BnimcanHas u onucaHHasi OKpYXHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapammenorpamMm, ero npu3Haku U cBoWicTBa. YacTHbIE ciydan
napajuie’orpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJlpaT), UX MPU3HAKU U CBOMCTBA. Tpanenus,
paBHOOOKas Tparneuusi, €€ CBOMCTBA U NMpU3HaKU. [IpsmMoyronapHas Tpanemnus.

*Metoa yaBoeHus Meuanbl. [{eHTpanbHas cumMmMeTpus.

Teopema ®aneca u TeopeMa O NOPONOPLMOHAIBHBIX OTpe3kax. CpenHue JHMHUU
TpeyrojbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[Tomobue  TpeyroiapHukoB, Kodhdumuent mnomodusa. Ilpusnaku  nmomoOus
TpeyrojabHUKoB*. [IpMeHeHre noo0us Mpy pelieHny NPaKTUUECKUX 3aa4.

CpoiictBa miomaaeil reomerpuueckux  puryp. Dopmynbl Ui TUIOMIATU
TpeyrojbHHUKa, MapauienorpamMmma, pomOa u tpaneuuu. OTHOLIEHUE IIIoLaaeld noJ00HbIX
duryp.

Brruncnenue mioniaiel TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa npu pemeHnn NpakTUYECKUX
3a1ad4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO YIja MPSMOYTOJIBHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOKIECTBO. TpuronoMeTprueckue Gpynkmuu yrios B 30°, 45° u 60°.

BrnircanHble U LEHTpaJIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHONU U XOPAOU. YTJIbl MEXKIY
XOpJJaMH W CEKylIMMHU. BrimcaHHble M ONMCAaHHBIE YETBHIPEXYTOJNBHUKHU. B3anmHoe
pacroJiokeHue JByX OKpykHocTed. Kacanue oxpyxkuocTeil. OOmue KacareabHbIE K JIBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanrenc yrioB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIBI TPUBEACHUS.

Pemenue TtpeyronsHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PemieHue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue noaoous. [logobre cooOTBETCTBEHHBIX JIEMEHTOB.

Teopema O HPOU3BENEHHU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHHHU OTPE3KOB
CEKYILUX, TEOpPEMa O KBaIpaTe KacaTeJIbHOU™.

Bektop, nnuHa (MOXyJib) BEKTOpA, COHANpPABIEHHBIE BEKTOPbHI, MPOTHBOIIOJIONKHO



HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALMU HaL
BeKTOpamu. PasmokeHue BEKTOpa MO JABYM HEKOJUIMHEApPHBIM BekTopaMm. KoopauHatbl
BekTopa. CKalsipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHSI IJTUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. *YpaBHEHUS NPAMOW™ M OKPYKHOCTH B
KOOPANHATaX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBbIX. MeTOJ KOOpAUHAT U €r0 TPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKH. [[uHa OKpykHOCTH. ['pagycHas u paguaHHas mepa
yTila, BBIYUCIIEHUE JUIMH AYT OKpyKHOCTEH. [1nomanp kpyra, ceKTopa, CErMEHTA.

*JIBOKEHHMsI TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (uryp (dJeMeHTapHbIe
npeactasienus ). [TapannensHblit nepenoc. [loBopot™.

[IJIAHUPYEMBIE I[TPEAMETHBIE PE3YJIbTATHI OCBOEHMS ®EJEPAJILHON
PABOYEH ITPOI' PAMMBI KYPCA «T'EOMETPHSI» (TTO TOJJAM OBYUEHN )

OcBoenune yueOHoro kypca «I'eomeTpus» Ha ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus
JTOJDKHO  OOecIeuynBaTh JIOCTHKEHUE CICAYIOMUX MPEAMETHBIX  00pa30BaTCIBHBIX
pE3yNIbTaTOB:

7 KIIACC

Pacrio3HaBaTh HM3yY€HHBIE TE€OMETPHUYECKHE (QUIYyphl, ONPEAENATh WX B3aUMHOE
pacnoiiokeHue, n300paxaTb reoMETpUUEeCKUue (UTYphI; BBIMOJIHATH YEPTEKHU MO YCIOBHUIO
3anauu. M3MepATh JTMHEHHbIE U YIJIOBbIE BEMYMHBL. Pemiarh 3a1aun Ha BBIYMCIICHHUE JITUH
OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOyr0 OLIGHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH NPEIMETOB B pEaNbHOU
KU3HU, pa3MEpOB MPUPOAHBIX 00BEKTOB. Paznuuarh pa3mepbl 3TUX OOBEKTOB IO MOPSJIKY
BEJINYUHBI.

CTpouTh 4epTeXxH K TEOMETPUUYECKHM 3ajadyaM (C HCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOJIAIIME BOTIPOCHI U/WIIA aNTOPUTMa YUEOHBIX TCUCTBHI).

[Tonp30BaThCA NMpPU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, HUCMOJIb30BaTh MPU3HAKU M
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUH 3a]1a4.

[TpoBOIUTH JOKA3ATENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MNPSIMOYIOJbHOTO TpPEYrojbHUKA, B pEUICHUU
reOMETPUYECKUX 3a/ay (C MCHOJIb30BAaHUEM 3PUTEIBHON HATJIIIHOCTH W/WiIM BepOambHON
OTOPBHI).

Onpenensats NapayiebHOCTh MPSAMbBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU
cexkymias. OnpenensTh NapajuieIbHOCTh NPSIMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJHOM MPSAMOU 10 TOUYEK APYTrOr MPSIMOM.

Pemate 3amauun Ha KJeT4aToi Oymare.

[IpoBOUTH BBIYUCIICHHUS] M HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAUCHHUS YTIJIOB B
r€OMETPUYECKUX 3aJadaXx C MCHOJb30BAaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPHU NEPECEUCHUH ABYX MapaljiebHbIX
NpAMBIX CeKyllel. Pemars npakTudeckue 3a1aui Ha HAX0XKJICHUE YTJIOB.

HNMeTs npeacTaBiaeHrue 0 NOHATHE T€OMETPUYECKOTO MECTA TOUEK.

@opMyIUpOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, TI0JIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWCTBA IPU PELICHUU
3aaad.

OpueHTHPOBATHCS B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb, LIEHTP



ONMucaHHOW OKpyx)HOocTU. OmnepupoBarb Ha 0a30BOM ypoBHE (akTamMHd O TOM, YTO
OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA IIEPECEKAIOTCS B OJJHOU TOUKE, U O TOM, YTO CEPETUHHBIC
MEPIEHANKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHON TOUKE.

OpueHTUpPOBaThCSA B MOHATHUAX M ONEPUPOBATh Ha 0A30BOM ypOBHE: KacaTellbHas K
OKPYXXHOCTH, TeOpeMa O MEPHEeHAMKYJISIPHOCTH KacaTelIbHOW M paanyca, MPOBEAEHHOTO K
TOYKE KaCaHMUs.

Nmers mpencraBieHuEe O NPOCTEHIIMX TE€OMETPUYECKHUX HEPaBEHCTBAX, UX
IPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MOCTPOCHHUS C TTOMOILBIO LIUPKYJIIS U JTMHEHKH.

8 KVIACC

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, II0JIb30BATHCA UX
CBOMCTBaMHU IIpU PELICHUN F€OMETPUYECKUX 3a4ay.

OpUEeHTUPOBATHCA B MOHITUU — TOYKHU [EPECEUEHUs] MEIUaH TPEyroibHHUKa (LEHTpa
Macc) B pelICHUH 3a/au.

Brnaners moHATHEM CpeoHEW JIMHUM TPEYrOJbHUKA W TpAIlElUu, NPUMEHSTh HX
CBOWCTBA MpHU PEIICHUH IPOCTEMIIMX TE€OMETPUYECKHUX 3anad. VMeTs mpencraBieHHE O
teopeme daneca U TeopeMe 0 MPONOPLUUOHAIBHBIX OTPE3Kax, MMPUMEHATh UX JUIS PELICHUS
MPaKTUYECKUX 33/1a4 (C OMOPOH Ha 3pUTEIBHYIO HArJISAHOCTB).

[IpumMeHsATh TpU3HAKKM TMOAOOMA  TPEYrOJbHUKOB B  PELIEHUU  HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThes Teopemoii [Iudaropa ayis penieHus TEOMETPUUECKUX U MPAKTUUYECKUX
3a1ad4.

Biianers MOHATHSAMM CHUHYCA, KOCMHYCAa M TaHI€HCAa OCTPOro yria IPsSMOYIOJBHOIO
TpeyrojabHuka. [lonb30BaTbest STUMHM MOHATHUAMU JJIsl PEIICHUs NMPAaKTHUYECKUX 3anad (mpu
HEOOXOJMMOCTH C OMOPOIl Ha aJrOPUTM IPABUIIA).

Boraucisate (pa3nuuHbIME crioco0amu) (C OMopoil Ha CHpaBOYHYHO HH(OpMAaIuUio)
IIOUIa/lb TPEYTOJbHUKA U IIOLAAN MHOTOYTOJBHBIX (Uryp (IOJIB3YACH, TJI€ HEOOXOAUMO,
KaJIbKYJATOpOM). [ IpMEHSTh MOTydeHHbIE YMEHUS B TPAKTUYECKUX 3a]adax.

Bianerp NOHATHSAMU BIOMCAHHOIO M LEHTPAJIBHOIO YIJa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MeXAy XopJaMu (CEeKYLIMMH) W yrie MEeXAy KacaTelabHOU H
XOPJOW IPU PEIICHUH NPOCTEHIINX TEOMETPUIECKUX 3a1a4.

Brnagers MOHATMEM  ONMCAaHHOTO  YETHIPEXYIOJIbHUKA, IIPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIIEHUH MPOCTEUIIINX 3a/1a4.

[IprMeEHATH MOMy4YEHHBIE 3HAHUA HA MPAKTUKE — CTPOUTH MATEMAaTHUYECKHUE MOJIEIU
JUISL 3a/1a4 PEajbHOM KU3HU U IIPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIIEHUS C PUMEHEHUEM
no100Us ¥ TPUTOHOMETPUH (TIOJIB3YSICh, IJI€ HEOOXOIMMO, KAIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3IUYHBIC DJEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOIBHBIX
TPEYTOJBHUKOBY). HaxoauTh (C TOMOIIBIO0 KATBKYJISITOPA) AJIMHBI U YTIIbI U HETAOTUIHBIX
3HAYEHUU.

[Tonmp3oBaThCss  (QopMyllaMH TPUBEACHHWS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXIECTBOM JUIsl HAXOXKJICHUSI COOTHOIICHUN MEXYy TPUTOHOMETPUYECKUMHU BEITUYHMHAMU
(c ormopoit Ha CrIpaBOYHYIO HH(POPMAITHIO).



Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JUISl HAaXOXXIACHUs Pa3IMYHBIX
AJIEMEHTOB TPEYIrOJbHUKA («PEUIEHUE TPEYrOJbHUKOBY), MPUMEHATh HMX MpPU PEUICHUHU
IIPOCTENIINX TEOMETPUYECKUX 3a1a4.

Bnagers mnoHsTHSMH TpeoOpazoBaHUs 1MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nogoOHbIX Quryp. [lonb3oBarbest cBoiicTBaMM TOA00US NPOU3BOJIBHBIX (QUIYpP, YMETb
BBIUMCIIATh JUIMHBI W HAaXOJWUTh YIUIbI y MOAOOHBIX (uryp (1o ajaroputMmy ydeOHBIX
nevicrpuit). [IpuMeHsATH CBOWMCTBA MOJOOMS B NMPAKTHUYECKUX 3ajadax. YMETh MPUBOJUTH
IpUMeEpBI NOTOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

[Tonp30BaThcs TeOpeMaMu (IO BU3YaJIbHOM OIOpE) O MPOU3BEACHUH OTPE3KOB X0, O
IIPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh UX TEOMETPUUYECKUN U (U3MUECKUU CMBICI,
NPUMEHSATh UX B PEIICHUH T€OMETpUYECKUX U (pusmueckux 3amad. [IpumMeHSTH cKansipHOE
IIPOU3BEACHUE BEKTOPOB I HAXO0XKAECHUS IJIMH U YTJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHSATh €r0 B PELICHUH
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

Bianerp NMOHATHAME NPaBWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
IYyTH OKPY>KHOCTH ¥ PAJMAHHOW MEPHI yIila, YMETh BBIYMCIATH IUIOAAb KPYra M €ro 4acTei
(c omopoii Ha cmnpaBouHyl HHpopManuio). [IpUMEHSATH MONy4YEeHHbIE YMEHHUS B
IIPaKTUYECKUX 3a]adax.

Haxoauts ocu (MM LIEHTPBl) CUMMETPUU (PUTYP, TPUMEHATh IBUKEHUS IJIOCKOCTH B
[IPOCTENIINX CIIyYasix.

[IprMEHATH ITOIy4YEHHbIE 3HAHUA HA MPAKTUKE — CTPOUTH MATEMAaTUYECKHUE MOJEIU
JUIS 3a/1a4 peasbHOM KU3HU U IIPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIIEHUS C IIPUMEHEHUEM
MoA00MS U TPUTOHOMETPUYECKUX QYHKUUMN (TIOJIB3YACh, II€ HEOOXOIUMO, KAJIbKYJISITOPOM).

OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hean u3yuyeHus y4eOHOTo Kypca

B coBpemeHHOM LH(POBOM MHUpPE BEpPOATHOCTh U CTAaTHCTHKA MPHOOpETaroT BCE
0O0JIBIIYI0 3HAYUMOCTh, KaK C TOUYKH 3PEHUS MPAKTUYECKUX MPHUIIOKEHUHN, TaK U UX POJIH B
oOpazoBanuu. Kaxplil 4enoBeK MOCTOSHHO MPUHUMAET PELICHHs] HA OCHOBE MMEIOIINXCS Y
HEro JaHHbIX. A 1711 0OOCHOBAHHOTO MPHUHATHS PEIICHUS B YCIOBHUSIX HEIOCTaTKa WU
M30bITKa MHPOPMAITUU HEOOXOAUMO B TOM YHCIIE XOPOIIO C(POPMUPOBAHHOE BEPOSTHOCTHOE
U CTAaTUCTUYECKOE MblIUIeHHe. VIMEeHHO T1o03ToMy OCTpO BCTajla HEOOXOAUMOCTh
chopMupoBaTh y 00ydaronuxcs, B ToM 4ucie oOydaronuxcsa ¢ 3IIP, pyHkinoHanbHyto
IPaMOTHOCTh, BKJIIOYAIOIIYI0 B CeOsl B KAa4eCTBE HEOTHEMJIEMOM COCTABISIONICH yMEHUE
BOCIIPUHUMATh U KPUTHYECKU aHATU3UPOBATh HH(GOPMALIHIO, MPECTABICHHYIO B Pa3IMYHbIX
dbopmax, TMOHUMATh BEPOSATHOCTHBIA XapakTep MHOTHUX pEaJbHBIX MPOLECCOB U
3aBUCUMOCTEHN, NPOU3BOJINUTH MPOCTEHIINE BEPOATHOCTHBIE pACUYETHI. 3HAKOMCTBO C
OCHOBHBIMM NPHUHLIMIIAMU cOOpa, aHalu3a U MPEACTABICHUS JAaHHBIX M3 Pa3IUYHbIX cdep
’KU3HU OOIIECTBA U TOCYIapCTBa MPUOOIIAET 00YyJaIOIIUXCsl K O0IIECTBEHHBIM HHTEPECAM.

B ctpykType mporpammsl yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOM
LIKOJIBI BBIJIETIEHBI CIEAYIOUIME COAepKaTenbHO-MeToauueckue JmHuu: «lIpencraBinenue
JaHHBIX W OINHUCATEeNbHAs CTAaTHUCTHUKa»; «BeposTHOCTb»; «DneMeHTh KOMOMHATOPUKI;
«BBenenue B Teoputo rpadoBy.

Conepxxanne nuaun «lIpencraBneHne JaHHBIX U ONMCATENIbHASL CTATUCTUKA» CIIYXKUT
OCHOBOM g (OpMUPOBAHMS HABBIKOB pabOThl ¢ HH(pOpMauuend: OT YTEeHUs WU



MHTEpIIpeTalny HH(OPMaLIMH, MPEJCTABICHHON B Ta0IMIIaX, HA JUarpaMmax u rpadukax a0
coopa, TpenCTaBiICHHs M aHaldW3a JaHHBIX C HCIOJb30BAaHHUEM CTATUCTHUYECKHX
XapaKTepUCTHK CPeHUX U paccenBanusa. Pabotas ¢ ganubimu, oOyuatomuecs ¢ 3I1P yuatcs
CUUTHIBATh U WHTEPIPETHPOBATH JAHHBIC, BBIIBUraTh, apTyMEHTHUPOBATh U KPUTHUKOBAThH
OpOCTEMIINE TUNOTE3bl, Pa3MBILUIATh HaJ (PaKTOpaMHM, BBI3BIBAIOIIMMU H3MEHYHMBOCTh, U
OLICHUBATh UX BIIMSHUE HA paCCMaTPUBAEMbIE BEIMYMHBI U IPOLIECCHI.

WHTYyUTUBHOE TPEICTaBICHHE O CIy4allHOM H3MEHUYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEW W TEHJEHUUN CTaHOBUTCS MOTHBHUPYIOUIEH OCHOBOM [JIsi HM3y4YEHUS
Teopuu BeposiTHOcTed. boinbmioe 3Hauenwe st odOyuwaromuxcs ¢ 3IIP 3gecs umeror
PAaKTUYECKUE 33JJaHUs], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMU MOJEIISIMHU.

[TonsiTue BepoOATHOCTH BBOAMTCA KaK Mepa MpaBAONoa00Us CIy4aiiHOTO COOBITHSI.
[Ipn wu3yuenun kypca oOyuaronguecss c¢ 3IIP 3HakOMATCS € MOPOCTEHIIMMHU METOAAMHU
BBIYMCIICHUSI BEPOSITHOCTEM B  CIy4allHBIX O3KCHEPHUMEHTaX C PpPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HUCXOJAaMH, BEPOATHOCTHBIMM 3aKOHAMH, MO3BOJISIIOUIMMHU CTaBUTh U
pemiath OoJee CIOXKHbIE 3aJaui. B Kypc BXOAST HadyaJlbHbIE MPEACTABICHUS O CIIyYalHBIX
BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAaKOMCTBO oOyuarommxcs ¢ 3I1P ¢
MHOXECTBAMU U OCHOBHBIMM OIIEpAaLMsIMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCS IIPUMEPHI
NPUMEHEHUs JUIsl pEeUIeHUs 3ajad, a TakKe HCIOJb30BaHUS B JIPYTUX MAaTEMaTHYECKUX
Kypcax ¥ y4eOHbIX IpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax usydaercss Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOJST
pasnensl: «lIpencraBneHne HaHHBIX W ONKCATENIbHAS CTATUCTHUKA»; «BeposTHOCTBHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha usydenue naHHoro kypca oTBOAUT 1 yueOHBIN yac B HEACHIO B TEUCHHE KaXkKIOTO
rojia o0y4enwusi, Bcero 102 yueOHBIX gaca.

COHEPXXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I10
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBnenne naHHBIX B BUJE TaOMUII, AUarpamm, rpadukoB. 3amogHeHUE TAOJIHII,
YTEeHUE W TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOMOYATHIX) M KPYroBbIX). UTeHue
rpadMKOB pealbHBIX IMpoleccoB. M3BinedeHue wuHpOpMaMyM W3 AWarpaMm M TaOJIMil,
MCIIOJIb30BAHUE U MHTEPIIpETalUs JaHHBIX.

OnucarenbHasi CTaTHCTHKA: CpelHee apudMeTHdyecKkoe, MeauaHa, pas3max,
HauOoJIbIlIeE U HAaUMEHbIIIEe 3HAYEHUs HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl ciayuyaiiHON
M3MEHYUBOCTH.

*CnyuyaliHbIil SKCIIEpUMEHT (OIBIT) U clydailHoe coObITHE. BeposTHOCTh M yacToTa.
Ponb ManoBepoOsTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B MPUPOAEC U B OOIIECTBE.
MoHera n urpanbHas KOCTb B TEOPUHU BepOﬂTHOCTeﬁ*4.

*T'pad, BepumHa, pedbpo. Crenens BepunmHbl. Yncno pébep M cymmapHas CTENeHb
BepiuH. [IpencraBnenue o cBsa3Hoctu rpada. [enu u muxnel. [Tyt B rpadax. O6xox rpada
(atinepoB myTh). IIpencraBienue 06 opueHTHpOBaHHOM Tpade. Pemenue 3a1ay ¢ TOMOIIBIO

* 311ech 1 manee * * 0603HAUCHDBI TEMbI, H3YUIEHHE KOTOPHIX IPOBOINTCS B O3HAKOMHTEIFHOM IITaHe. I1e/laror caMoCTOATETHO
orpejessieT 00beM U3y4aeMOro MaTepHana.



rpados*.

8 KVIACC

[IpencraBnenne NaHHbBIX B BUAE TaOIUL, IUarpamm, rpa)ukosB.

MHO0X€eCTBO, 3JEMEHT MHOKECTBA, MOAMHOXKECTBO. Ornepanuu HajJ MHOKECTBAMMU:
oObequHEHUEe, InepecedeHue, pAonoiaHeHue. CBoOHCTBa omnepanuil HaJg MHOYKECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIbHOE, pPACIPEAEIUTENbHOE, BKIIOUeHHUS. lcnosb3oBaHue
rpaduyecKoro MpeaCTaBICHUS MHOXKECTB JJIsi OMHCAHUS PeajbHBIX MPOIIECCOB U SIBICHUH,
[P pELICHUH 3a1a4.

*M3mepeHne paccemBaHusl JaHHBIX. Jlucmepcus W CTaHJApPTHOE OTKJIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBanus™.

OneMeHTapHble COOBITHS cilydailHOTro ombiTa. CiydaiiHble coObiTHs. BepositHocTH
coObITUHA. ONBITHI C PABHOBO3MOKHBIMU 3J€MEHTAPHBIMU COObITHsIMU. CllydallHbII BBIOOP.
CBsi3p MEXIy MaJIOBEPOSTHBIMA M IPAKTHYECKU JTOCTOBEPHBIMU COOBITHUSIMH B IPHUPOJIE,
o0I1IecTBEe U HayKe.

*JlepeBo. CBoWcTBa J1€pEBbEB: E€AMHCTBEHHOCTh NYTH, CYIIECTBOBAHUE BHUCIYEH
BEPUIMHBI, CBSA3b MEKY YMCIOM BEPIIUH U yuciaoM pedep. [IpaBuno ymHoxeHus. Pemenue
3a/1a4 ¢ MOMOIIbIO rpadoB.

[IpotuBomnosnoxkueie coObiTUsA. Junarpamma Oitnepa. OObeAUHEHUE U TIEpPECEUCHUE
coObiTuii. HecoBMecTHbie coObiTusA. Dopmyna cloKeHUs BEpOSATHOCTEH. Y CIOBHas
BeposiTHOCTb.  [IpaBuno  ymHoxeHus. HeszaBucumble  coObiTusa.  IlpencraBienue
JKCIIEpUMEHTAa B BUJE JepeBa. PelleHne 3a1a4 Ha HAX0XKIEHUE BEPOATHOCTEN C MOMOILBIO
JiepeBa CIIy4aifHOro 9KCIIEpUMEHTa, JuarpaMm Ditiepa™.

9 KJIACC

[IpencraBnenre AaHHBIX B BHUAE TaONUL, AMAarpamm, rpapuKoB, HHTEPHpPETALUS
JTaHHBIX. UTeHHe U TOCTpOeHUE TabIuIl, Tuarpamm, rpauKoB MO PeaIbHBIM JaHHBIM.

[lepectanoBku u daktopuan. CoueTaHus U YHUCIO COUYeTaHUU. *TpeyrojJbHUK
[Tackans™. Pemenue 3a1a4 ¢ HCIOJIB30BaHHEM KOMOMHATOPHKH.

*T'eomeTpuueckasi BeposiTHOCTh. CiydaliHbIi BEIOOP TOUKHU M3 (GUTYPHI HA TIIOCKOCTH,
U3 OTPE3Ka U U3 IyTH OKPYKHOCTU™.

UcnbiTanne. Ycnex u Heynada. Cepusi ucnbiTaHud 10 niepBoro ycmnexa. Cepus
ucneiTanuii bepuymin. BeposarHocTu coObITHII B cepur ucnibiTaHui bepHyiu.

CnyyaiiHasi BeJIMUMHA U PACIpEEICHUE BEPOSTHOCTEN. MaTeMaTHuecKoe OKHUIaHUE
u aucnepcus. IlpuMepsl MaTeMaTHYECKOro OXKUJAHUS KAaK TEOPETUYECKOIO CPEIHEro
3HAUYEHUS BEJIMYMHBI. MareMaThyecKoe OKUJAHUE W JUCIepCUs CIy4yalHOW BEIMYHUHBI
«YUCIIO0 YCIEXOB B CEPUU UCHBITAaHUN bepHyImy.

[Tonsitue o 3akoHe OonblIUX yucen. M3MepeHure BepOsSITHOCTEM ¢ MOMOIIbIO YacTOT.
Ponb 1 3HaueHUe 3aKoHa OOJIBIIUX YUCET B IPUPOJIC U OOIIIECTRE.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ®EJEPAJIBHOM
PABOYEW ITPOI'PAMMGBI KYPCA «BEPOSITHOCTh 1 CTATUCTUKA» (ITO TOJJAM
OBYYEHUA)

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «BepodaTHocTh U cratuctukay B 7-9
KJIacCax XapakTepU3yITCs CAEAYIOIMUMHI YMEHUSIMH.



7 KIIACC

UuraTth nHGOpMALIMIO, TPEICTABICHHYIO B Ta0lMIaX, HA AUarpaMMax; MPeacTaBIIsTh
JaHHBIE B BUJIC TAOJIUIl, CTPOUTH JUAarpaMMBbl (CTOJIOMKOBBIE (CTOI0YATHIC) U KPYTOBBIC) 11O
MacCcHMBaM 3HA4YeHWI (C MCMOJIb30BAHMEM 3PUTEIIbHOM HATJIAIHOCTH W/WIK BepOaIbHOM
OTIOPHI).

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIC YMCIOBBIE JAaHHBIC, MPE/ICTABICHHBIE B
TabnuIax, Ha AuarpaMmmax, rpadukax.

OpueHTUpOBaThCA B TMOHATUSX U ONEPUPOBATh UMHU Ha 0a30BOM YpOBHE: CpeaHee
apudmernyeckoe, MeaHa, HauOOJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3MaXx.

HmeTh mipencTaBieHre O CIydalHOM M3MEHYMBOCTU Ha MpUMEpax ILeH, (Pu3nuecKkux
BEJIMYMH, AHTPOTOMETPUUYECKUX JJAHHBIX; HMETh TMPEJCTaBICHHE O CTAaTUCTUYECKOU
YCTOWYHUBOCTH.

8 KJIACC

N3Bnekath ¥ mpeoOpa3oBbIBaTh HMH(OpMAIUIO, MPEACTABICHHYIO B BHUJIE TaOJuII,
auarpaMm, rpa@uKoB; MPEACTABIATh JaHHbIE B BUJE TA0JIULI, AUArpaMM, rpadukos.

OnuceiBaTh MOCIE€ COBMECTHOTO aHAIM3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
noKa3aresiel: CpeJHUX 3HAUCHUH M Mep pacceuBaHus (pa3Max, IUCIEpCHUs U CTaHIapTHOE
OTKJIOHEHHE).

HaxonuTh 4acTOThl YMCJIOBBIX 3HAYEHUH M YaCTOTHI COOBITHM, B TOM 4YHUCJE IO
pe3yibTaTaM H3MEpeHUl W HaOoleHUM (C HCHOJIb30BAaHUEM 3pUTENbHOM HAIJIATHOCTU
u/unu BepOaTbHON OTIOPHI).

Haxonuth BEpOATHOCTH CIy4yaWHBIX COOBITMM B ONBITaX, 3Has BEPOSITHOCTU
AJIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIbBITaX C PAaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU
COOBITUSIMU (C UCTIOJIb30BAHUEM 3PUTEIILHOM HATJIATHOCTH W/WIH BEpOaIbHOU OMOPHI).

Nmetpb nipeacTaBieHne 0 rpaduyecKkux MOJENSAX: IEPEBO CIYHYaHOTO SKCIEPUMEHTA,
qyarpamMbl DWIiepa, YuCcioBas mpsmast.

OnepupoBath TOHATHUSMHU Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpalMd HaJ MHOXECTBaMHU: OOBEIMHEHUE, NEpPEeceuyeHHe, IOMOITHEHUE;
MEPEUUCIIATh AJIEMEHThl MHOMKECTB; NMPUMEHATh CBOMCTBA MHOXECTB (C HMCIOJb30BAHUEM
BH3yaJIbHOM OTIOPHI).

Hmetps mpezacraBiieHne o rpaduyeckoM MPeACTaBICHUE MHOXKECTB U CBSA3EH MEXIy
HUMM JJIsl ONKMCAHUsl MPOILIECCOB M SIBJICHUI, B TOM YHCII€ NIPU PELICHUH 33aad U3 APYTUX
y4e€OHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHHMKAX B BHUJE TaONUII, Tuarpamm, TpaduKoB; MPEACTABIATh JaHHBIC B BUE TaOJUII,
auarpaMmm, rpadukos.

Pemate mpocrelinue 3amadi OpraHU30BaHHBIM TEpeOOpPOM BapUAHTOB, a TaKXKE C
MCITOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

HmeTh mpeacTaBieHne 00 omucaTeIbHBIX XapaKTePUCTHKAX JJII MACCUBOB UHCIIOBBIX
JTaHHBIX, B TOM YUCJIE CPEIHUE 3HAUCHUS U MEPHI paCCEUBAHUSI.

HaxoauTh d9acTOThl 3HAYEHMH M YaCTOThI COOBITHS, B TOM YHCIIE TOJb3YSICh
pe3yinbTaTaMu TPOBEACHHBIX H3MEpPEHUH © HaOMoAeHWH (C Omopoil Ha CHpPaBOYHYIO
uHpopMaIuio).



HaxoauTb BEpOATHOCTU CIydyalHBIX COOBITHI B M3yYEHHBIX OMbITAX, B TOM YHCIE B
ONbITaX C PAaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX MCHOBITAHUN [0
IIEPBOrO YCIIEXa, B CEPUSIX UCIBITAHUN bepHyiuin.

HNmeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

HNmMethb npencTaBieHre 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTU
B CIIy4allHOM M3MEHYMBOCTH M O POJIU 3aKOHA OOJIBIIUX YKCEN B IPUPOJE U OOIIIECTBE.
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