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1. HOACHUTEJIBHASA 3ANTUCKA

Pabouast mporpamma yueO6HOTO peamera «MaremaTukay pazpaboTaHa Ha OCHOBE TPEOOBaHUIA:
. ®DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00mIero oOpa3oBaHus,
YTBEPKJICHHOTO NpuKkazoM MuHucTtepcTBa npocseuienus Poccuiickoit @enepamuu ot 31 mas 2021 r. Ne
287 “O0 yrBepxkaeHUH (GeAepaTbHOIO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO
obmero oopazopanus” (GI'OC O0O0),
. B COOTBeTCTBHHM C IlpumepHOW paboyeil mporpaMMoil OCHOBHOTO oOmiero oOpa3oBaHUS
«Marematuka» (ans 5-9 kiaccos 00pa3oBaTeNbHbIX OpraHU3alMii)», OJI0OPEHHOU pelIeHuEM
(dbenepaibHOr0 y4eOHO-METOJAMYECKOTO OO0BEAMHEHUS 10 o00meMy oOpa3oBaHHIO, TpoTokon 3/21 ot
27.09.2021 r.,
. B COOTBETCTBUU C OCHOBHBIMH HAIPaBJICHHUSIMH BOCIIUTATEIBHOMN JESITENbHOCTU, ONPEICICHHBIMU B
pazznene "OOHOBIIEHHE BOCIHMTATEILHOTO MpOIEcca C YYETOM COBPEMEHHBIX IOCTIDKEHHH HAayKH W Ha
OCHOBE OTEYECTBEHHBbIX Tpaauuui'" CrpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit ®enepaunu Ha
nepuog a0 2025 roxa (pacnopspkenue [IpaButenbctBa Poccuiickoit @enepauuu ot 29 mast 2015 roga Ne
996-p),
. B COOTBETCTBUM ¢ paboueit mporpamMmoil Bocnutanuss MKOY «3aredyeHckass OCHOBHas
oOmieoOpa3oBarenbHas IMIKOJIa» W O0ECIeYMBaeT JOCTIKEHHE IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHUS
IIpOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus. B paboueii mporpamme yuebHOTO mpeamera «MareMaTHkay
yUYTEHbI OCHOBHBIE HANPABJICHUS BOCITUTATEIBHOMN 1€ATEIbHOCTH:

1. 'paxanckoe BOCIIUTAHUE.

2. [laTproTuyeckoe BOCIHUTAHUE.

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE.

4. DcTeTnvyecKkoe BOCIUTAHUE.

5. ®usnueckoe BOCIIUTaHNUE, POPMHUPOBAHUE KYIBTYPHI 3I0POBbSI U IMOIIMOHAIBHOTO OJIar OOy YHS.

6. TpynoBoe BocluTaHue.

7. DKOJIOTUYECKOE BOCIIUTAHUE.

8. LleHHOCTH HAYYHOTO TTO3HAHUSI.
B paboueii mporpaMMe ydTeHBI UICH U MOJIOKECHUsT KOHIIENINY pa3BUTHS MAaTEMAaTHYECKOTO O0OPa30BaHMSI B
Poccuiickoit denepanuu. B snoxy uudpoBoit Tpanchopmanuu Bcex cdep 4eToBEUECKOW NeSTEIbHOCTH
HEBO3MOXXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOil MareMaTH4ecKOd MOJATrOTOBKH.
Ve B IIKOJE MaTeMaTHKa CIYKUT OMOPHBIM MPEAMETOM JJI1 M3YUYEHUsI CMEXHBIX JAMCIUIUIMH, a MOCIe
IIKOJIBI PealbHOM HEO0OXOJMMOCThIO CTAaHOBUTCS HENPEPhIBHOE 00pa3oBaHHE, 4TO TPeOyeT MOJHOLIEHHOM
6a30B0ii 00111€00pa30BaTENHLHON TOATOTOBKH, B TOM YHCIIE U MaTeMaTH4ecKoi. ITO 00yCIIOBIEHO TEM, UTO
B HAIlIM JTHU PacTET YUCIO Tpodeccuil, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTEMaTHUKH: U B
cdepe S5KOHOMUKY, U B OU3HECE, U B TEXHOJIOTHMUECKUX 00JacTIX, U Jake B TYMaHUTapHbBIX cepax. Takum
00pa3oM, KpyT HIKOJIBHUKOB, JIsl KOTOPBIX MaTeMaTUKa MOKET CTaTh 3HAUUMBIM MTPEAMETOM, PACIITUPSIETCS.
[IpakTudeckass TMOJIE3HOCTh MaTeMaTHKU OOyCJIOBIEHA TeM, UYTO € TPEAMETOM  SIBISIFOTCS
dbyHIaMEHTAIBHBIE CTPYKTYPHI HAIIETO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEJICTBEHHOM OIIBITE, 10 TOCTATOUYHO CIOXKHBIX, HEOOXOIUMBIX IS
pPa3BUTHSI HAy4YHBIX M TPUKIAIHBIX uUAeH. be3 KOHKpPETHhIX MaTeMaTHYECKHUX 3HAHWUW 3aTPYyTHEHO
MMOHMMAaHWE TMPUHLUIOB YCTPOWCTBA M UCIOJb30BAHUS COBPEMEHHOM TEXHHMKH, BOCHPHUATHE U
UHTEpIpeTalysi  pa3HOOOpa3sHOM  COIMAIBbHOM, SKOHOMHYECKOM, TMOJUTHYECKOM  MHGpOpMauu,
Manodh(deKTUBHA TOBCEAHEBHAsI MpaKTUYecKas JeATelnbHOCTh. KakIomMy dYelnoBeKy B CBOEH KH3HU
MIPUXOJUTCS BBITIONHATH PACUY€Thl U COCTABIIATH AJITOPUTMBI, HAXOAUTH M MPUMEHATHh (DOPMYJIIbI, BIAJETh
MPAKTUYECKUMH TMPUEMAMH TEOMETPUYECKHX W3MEpEeHUH U TOCTPOSHUH, uuTaTh WHQPOPMAIIHIO,
MPEACTABICHHYIO B BHUJE TaOJMIl, AUarpaMM U TpadUKOB, KUTh B YCJIOBHSX HEOMPENCIEHHOCTH U
MOHUMATh BEPOSTHOCTHBIM XapakTep Clay4daHbIX coObITHIL. OJHOBPEMEHHO C paclIupeHueM cdep
MPUMEHEHUS] MaTEMaTUKH B COBPEMEHHOM o00miecTBe BCE Oojee BaKHBIM CTAHOBHUTCS MaTeMaTHUYECKHUI
CTWJIb MBILUICHUS, MPOSBISAIONIMIICS B ONpenen€HHbIX YMCTBEHHBIX HaBbIKaX. B mpoiecce Hu3ydeHHs
MaTeMaTHKU B apceHa] MPUEMOB U METOJIOB MBIIUIEHHUS YelIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOUYAIOTCS
WHAYKOHUS W JeAyKUus, o0000IIeHHe U KOHKpeTH3allus, aHalu3 M CHUHTe3, KiIacCupuKaiuus Hu
cucTeMarusanus, abcrparupoBanue 1 anajaorus. OObeKThl MAaTEMAaTUYECKUX YMO3AKIIIOUEHUH, TpaBuiIa UxX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHX IMOCTPOSHUH, CIIOCOOCTBYIOT BHIPAOOTKE YMEHUS



(dbopMynupoBaTh, 0OOCHOBBIBATH U JI0KA3bIBATh CYKJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIILICHUE.
Benymiast pons MpuUHAICKUAT MaTEMATHKE U B OPMUPOBAHUHU ATOPUTMUIECKON KOMITOHEHTHI MBIIIIICHHUS
W BOCHUTAaHUM YMEHHM JeHCTBOBaTh IO 3a/JaHHBIM alfOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYMpOBaTh HOBblE. B mporecce pemieHus 3ajady — OCHOBOM y4YeOHOM JAEATEIbHOCTH Ha YpOKax
MaTEeMaTHUKd — PAa3BUBAIOTCA TaKKe TBOpYECKass M TNPUKIATHAs CTOPOHBI MbliuieHUs. OO0yuyeHue
MaTeMaTUKe AAET BO3MOKHOCTb:

® pa3BHUBaTh y O0YYAIONINXCS TOYHYIO, PAllHOHATIBHYIO U HH(OPMATUBHYIO peyb,

e yMeHHe OTOMpaTh Haubolsiee MOIXOAIINE A3bIKOBbIE, CHMBOIIMYECKUE, TpaduiuecKie CpecTBa JUIs
BBIPQXKEHHUS CY)KJIEHUH M HArJsHOrO0 UX MpencTaBieHua. HeoOXOoAMMbIM KOMIIOHEHTOM OOIIei
KyJIBTypbl B COBPEMEHHOM TOJIKOBAaHHH SBISETCA OOIIee 3HAKOMCTBO C METOJaMH IO3HAHHUS
JNEHCTBUTENBHOCTH, MPEICTABICHUE O MPEIMETe U METO/JaX MaTeMaTUKH, UX OTIMYUNA OT METOOB
JIPYTUX €CTECTBEHHBIX M T'yMaHHTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATeMAaTHKH JUIs
pelleHrs Hay4HbIX U MPUKIAAHBIX 337a4. TakuM oOpa3oMm, MareMaTudeckoe 00pa30BaHHE BHOCUT
CBOWM BKJIag B (OpMHpOBaHHE OOLICH KyJabTypbl 4YeloBeka. l3yueHne MaTreMaTHKH TaKxke
CIOCOOCTBYET JCTETHMYECKOMY BOCIHMTAHHIO YEJIOBEKa, MOHMMAHMUIO KpacoThl U H3SIIECTBA
MaTeMaTHYECKUX PACcCYKICHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO HJICH CHUMMETPHH.

Ileayn 1 0COOCHHOCTH M3yYeHHs Y4eOHOro npeamera «MaremaTukay. 5—9 kiaaccel
[IproputeTHBIMH LIEIIMU 00yUEHHUSI MaTeMaTUKe B 5—9 Kiaccax sIBJISIOTCS:

e (opmHupoBaHUE NEHTPAIbHBIX MaTEMaTHYECKUX MOHATUN (YMCIO, BEIMYMHA, TeOMeTpUYecKas
burypa, TmnepemMeHHas, BEPOSATHOCTh, (YHKIUSA), OOECHEUMBAIOIIUX MPEEMCTBEHHOCTh U
TIEPCIIEKTHBHOCTh MATEMATHYCCKOTO 00Pa30BaHHs 00YUarOMIXCS; |

® TI0[BEJCHUE OOYYAIOUIMXCS Ha JIOCTYIIHOM YPOBHE K OCO3HAHHUIO B3aWMOCBS3H MaTEMAaTHKU H
OKPY’KaIoIllero MUpa, MOHUMaHHe MaTEMATHKHU KaK 4YacTH OOIIel KyIbTyphl YEIOBEUECTBA;

® Da3BUTHE HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs, IO3HaBaTEeIbHOU
AKTUBHOCTH, MCCJIEI0BAaTEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HMHTEpeca K H3YYEHUIO
MaTEMAaTHKH;

e (opmupoBaHHe (QYHKIHMOHAIBHOM MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHS paclo3HaBaTh
MPOSIBJICHUSI MAaTeMAaTHYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEATbHBIX >KU3HEHHBIX
CUTyallusiX M TpU H3YYCHHHM JPYTMX Y4EeOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (OPMYIHpPOBATH WX Ha S3bIKE MAaTEMAaTHKH M CO3[aBaTb MaTEeMaTUYECKHE
MOJIETI, TPUMEHSATh OCBOGHHBIM MaTeMaTW4YeCKUi ammapaT Mg pelIeHUus MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYE€HHBIE PE3YIbTATHI.

OcHOBHBIE TUHUU COAEPKAHMS Kypca MaTeMaTuku B 5S— 9 kmaccax: «Hucna u BeIYHCICHUSNY, «Anredpa
(«AnrebOpanyeckue  BbIpaXeHHs», «YpaBHEHUS U  HepaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«'eomeTpuueckue GUTYpPHI U UX CBOWCTBay», «l3MepeHne TeoMEeTpUYECKUX BEIUUUHY), «BeposTHOCTh U
CTaTUCTUKa». [laHHBIE JNHMHHUM pPAa3BUBAIOTCA NapalIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JPYIOH, a B TECHOM KOHTaKTe U B3auMmonencreuu. Kpome sroro,
UX 00BEIUHSET JOrHUecKas COCTaBJISAIONIasl, TPAJAULMOHHO MPUCYIAs MAaTEMAaTUKE U MPOHU3bIBAIOIIAs BCE
MaTeMaTHYeCKHUe KypChl M COIepKATeNbHbIC JTMHHH.

o CdopmynupoBannoe B denepalbHOM TOCYJAPCTBEHHOM 0O0pa30BaTEIbHOM CTAaH/IapTE OCHOBHOTO
oOmero oOpa3oBaHMsi TPEOOBAaHHE «yMETh OMEPUPOBATH TOHATUSIMH: OIpPEACIICHUE, aKCHUOMa,
TeopeMa, J0Ka3aTeNlbCTBO;

® YMEHHME paclo3HaBaTh WCTHHHBIE W JIOKHBIE BBICKAa3bIBAaHUS, TMPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS M OTPUIIAHUS BBICKA3bIBAHUIT» OTHOCUTCSI KO BCEM Kypcawm,
a (opMHpOBaHME JIOTHUECKUX YMEHMH pacrpejeisercs Mo BceM rojaaM oOyueHHs Ha YpOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMsI.

Coneprxanne o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ysbTaTaMm ocBoeHus [IpumepHoit paboueit
MPOrpaMMbl, pacrpeAenEéHHbIM Mo rojgam o0ydeHus. CTpyKTYpHUpOBaHO TaKUM 0Opa3oM, 4TOObI KO BCEM
OCHOBHBIM, TPHUHIMIIMATBHBIM BOMpOcaM oOOydaromuecss oOpamjanuchk HeogHokpaTtHO. OBnaaeHue
MaTEeMaTHYeCKUMU MOHSATHSIMH M HaBbIKAMHU OCYILECTBISUIOCH IOCIEIOBAaTENbHO U IMOCTYINATEIbHO, C
COOJIIOJICHHEM TPUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYATUCh B OOIIYI0 CHUCTEMY
MaTEeMaTHYeCKUX [MpeACTaBiIeHUM oOydalomuxcs, pacuupsas U yrayonas e€, oOpa3ys MpoyHble
MHOECTBEHHBIE CBSI3H.




2 IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O IIPEAMETA «MATEMATHKA»
OcBoenue ydeOHOTO TipeaMmera «MaremaTukKa» MIOJHDKHO OOecIieurMBaTh MNOCTHIXKEHHE Ha
YPOBHE OCHOBHOTO OOIIETO OOpa3zoBaHMs CJIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 0Opa30BaTEIbHBIX PE3yIbTaTOB:

2.1 INYHOCTHBLIE PE3YJbTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS IIPOrpaMMbl ydeOHOro mpeamera «MaremMaTuka»
XapaKTEpPU3YIOTCSI:

1. IlarpuoTnyeckoe BOCHHUTAHUE!

e [IPOSIBJIEHMEM HMHTEpeca K IPOLUIOMY M  HACTOSIIEMY POCCHUMCKOH
MaTeMaTHuKH,

® [I€EHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHUSIM POCCHUHCKHX MAaTE€MaTHUKOB H
POCCUMCKON MaTeMaTUYECKOM IIKOJIbI K MCIIOJIB30BAHUIO ATUX JOCTHXKEHUMN
B JIpPYTHUX HayKaxX U ONpUKJIagHBIX Chpepax.

2. D'paxjaHckoe M JyXOBHO-HPABCTBEHHOE BOCIHTAHUE:

® TOTOBHOCTBIO K BBINTOJHECHUIO OOS3aHHOCTEH IpakIaHWHA WU peain3alliyd €ro
npas,

e [pEACTaBJI€HUEM O MaTeMaTUYECKHUX OCHOBaxX (PyHKIMOHHUPOBAHUSA
pPa3IM4YHBIX CTPYKTYp, SBJIEHHUM, MHOpoLeayp TIpPaXIaHCKOTO oOliecTBa
(BBIOOpHI, OIPOCHI U 1p.);

® TOTOBHOCTBIO K OOCYXXJEHHIO JTUYECKHUX MpoOJieM, CBSI3aHHBIX C
MNPAKTUYECKUM IPUMEHEHHUEM JOCTHM)KEHUM HayKH, OCO3HAHHEM Ba’KHOCTHU
MOPaJIbHO-3THUYECKHUX MPUHIHUIIOB B AE€SITEJIBHOCTU YYEHOIO.

3. TpyznoBoe BocnuTaHue:

e YCTAaHOBKOW Ha AaKTHBHOE Y4YacTHUE B PELICHUU MNPAKTUYECKUX 3a7ay4
MaTeMaTU4YeCKOIl HallpaBJIEHHOCTH,

e OCO3HAaHHWEM BAaXHOCTH MaTE€MaTHUECKOI'O0 OOpa30BaHMsI Ha MPOTSHKEHUM BCEH
)KU3HU JUISL  yCIIEHTHOW TpO(ecCUOHATIbHONW JESTEIbHOCTH UM Pa3BUTHEM
HEOOXOAUMBIX YMEHHUIA;

® OCO3HAaHHBIM BBIOOPOM W TIIOCTPOCHHEM HWHAWBUIAYAIBHON TpPaeKTOPUU
oOpa3oBaHHsI M JKU3HEHHBIX IUJIAHOB C YYE€TOM JIMYHBIX WHTEPECOB WU
OOIIIeCTBEHHBIX NOTPEOHOCTE.

4. DcTeTHyeckoe BOCIHTAHUE!

® CIIOCOOHOCTBIO K OAMOLIMOHAJBbHOMY UM  OCTE€THUECKOMY  BOCIIPHUSTHUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajla4, pellIeHU, pacCyXISHUH;

® YMEHHIO BUJIETh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. lleHHOCTH HAy4YHOTO NO3HAHUSL:

e OpHEHTaluell B [AEITEJIBPHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeaCTaBJICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YeJIOBEKa,
OpUpOabI U OOIIECTBA,

e [OHMMAaHHEM MAaTEeMaTUYECKOM HayKH Kak c@epbl 4YeJIoBeYeCKOU
NEeATEIBbHOCTH, OTaloB €€ pa3BUTHA W 3HAYMMOCTH JJIsd pPa3BUTHUS
LUBUJIN3AIINU;

e OBJIQJICHHEM SI3BIKOM MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTypoill Kak
CpeACTBOM MO3HAHUSI MUPA;

e OBJIQJICHHEM HNPOCTEUIIMMHU HaBbIKaMU UCCIIEN0BATEIBLCKON JIEsITEIbHOCTH.

6. Quznueckoe BocnuTaHue, HOPMHUPOBAHKE KYIBTYPBI 3/10POBbS U SMOIMOHAIBLHOTO ONAaronoay4us:

® TOTOBHOCTBHIO MNPHUMEHSITh MaTeMaTHYECKUE 3HaHUS B HHTEpPEecax CBOEro
3/I0POBBS,

e BeJCHUS 3J0POBOro oOpas3a XKU3HHU (30pOBOE IHTaHHUE, cOaJTaHCUPOBAHHBIN
PEXUM 3aHSATUH M OTJIbIXA, pEeryJisipHas ¢pu3nyeckass akTUBHOCTS);

e cOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,

e T[pU3HAHHEM CBOEro IpaBa Ha OMIMOKY M TaKOro >€ nOpaBa Jpyroro




4eJI0BEKa.

7. DKOIOrM4ecKkoe BOCIMTAHUE!

e OpHEHTalMel Ha NPHUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHUM Ul pelleHus 3a7ad B
00J1acTH COXPAaHHOCTH OKpPY KarollIeH cpensl,

e [UIAHUPOBAHHUS TIIOCTYIIKOB W OLEHKH MX BO3MOXKHBIX [IOCJIEACTBUN JJIs
OKPY>KaIoILIEN cCpeibl;

® OCO3HaHHWEM TIJIOOAJBHOI'O XapaKTepa »dKOJOTMYECKHX IIpodjieM U nyTed ux
pelieHus.

8. JIMYHOCTHBIE pE3yJIbTaThl, 00ECTICUMBAIONINEG ANANTAIMI0 O0YYAIOMErocs K W3 MEHSIOIUMCS YCIOBUSM
COLIMAJIbHOW U IPUPOJIHOU CPEJIbI:

¢ TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSAX HEOIPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHHE
YUYUTBCS y APYTHX JIIOJIeH, IpuoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBbIE 3HAHUS,
HaBBIKM U KOMIETEHIIUU U3 ONbITA JAPYIHUX;

¢ HEOOXOJAUMOCThIO B (POPMHUPOBAHUM HOBBIX 3HAaHUM, B TOM uucie (HOPMYJIHUPOBATH
UAeu, IIOHSTHs, THUIIOTE3bl 00 OOBEKTaX M SIBJIEHHUSIX, B TOM 4YHCJIE paHEE He
U3BECTHBIX, OCO3HaBaTh JIE(PUIMTHI COOCTBEHHBIX 3HAHUU M KOMIETEHTHOCTEH,
IUIAaHUPOBATH CBOE PAa3BUTHE;

® CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIllUMIO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BBI3OB, TPEOYIOIIWH KOHTPMEP, KOPPEKTUPOBATh NPUHHUMACMBIC
peuieHuss U JeUcTBUs, (QOpMyJIHMpOBaTH M OLICHUBATh PHUCKH M IOCIEJICTBUSI,
¢dopmupoBaTh OIIBIT.

2.2 METANIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJbTaTbl OCBOSHUS MPOrpamMMbl ydyeOHoOro mnpeamera «MartemaTuka»
XapaKTepU3yIOTCA  OBJIAJICHUEM  YHUBEPCAJIbHBIMH  NO3HABATEJNbHBIMHM  JIEHCTBUAMH,
YHUBEPCAJIIbHBIMH KOMMYHMKATHMBHBIMHU JCHCTBUSMU U YHUBEPCAIbHBIMU PeryJsTHBHbIMHU
OEUCTBUSIMU.

1) YHuBepca/ibHble TO3HABaTeJbHbIE AeWCTBHSI o00OecrneunBalOT (OpMHUpPOBaHUE O0a30BBIX
KOTHUTHUBHBIX IIPOLIECCOB 00YyUarOIIMXCs (OCBOEHHE METO/I0B ITO3HAHUS OKPYKAIOILETr0o MUPA;
MIPUMEHEHHE  JIOTUYECKUX, HCCIENOBATeIIbCKUX  OMepanuid, yMEHHi paborath C
nH(popMmarueit).

ba3oBble JorM4eckue NEHCTBUS:

* BBIIBJIITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE NTPU3HAKHU MAaTEMAaTUUYECKHUX OOBEKTOB,
NOHSITUM, OTHOLIEHUN MeXAy MNOHITHUSIMH; (HOPMYJIHNPOBATH ONpECIeHUs
MNOHSITUH; yCTaHABJIUBATh CYILIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMHU, OCHOBAHUS JJIsI
0000111eHNsI U CpaBHEHUSI, KPUTEPUU NPOBOAMMOIO aHAJIN3a;

* BOCIIPpUHUMATh, (GOPMYJIUPOBATH U MPEOOPA30BBIBATh CYKIACHUS: YTBEPAUTEIbHbIEC U
OoTpULIaTEJIbHbIE, €IMHUYHbBIC, YaCTHbIE U OOIIIME; YCIOBHBIE;

* BBIABJSITH MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NOPOTHBOPEYUsT B
(phaxkTax, HaHHBIX, HAOIIOJACHHUSAX W YTBEPXKAECHUSIX; MpejjlaraTb KPUTEPUH s
BBISIBJIEHUSI 3aKOHOMEPHOCTEN U IPOTHBOPEUYU;

* JenaTh BBIBOABI C WCHOJIb30BAaHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMOBAKJIKOYEHUM, YMO3aKJIOUYEHUN 10 AaHAJIOTUH;

* pa3bupaTh J0OKa3zaTeJIbCTBAa MAaTEMaTHYECKUX YTBEPXKJICHUM (IpsiMble U  OT
OPOTUBHOIO), HPOBOJAUTH CaMOCTOSITEJIBHO HECJIOXKHBIE JI0Ka3aTeabCTBA
MaTeMaTH4ecKuxX (PakToB, BBICTpauMBaTh apryMEHTAIUIO, MPUBOJUTH MNPUMEPHI U
KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

* BBIOMpaTh CcHocoO peleHus: ydyeOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelieHus, BBIOUpaTh HauOoJiee TMOAXOAAIIMNC YUYETOM CaMOCTOSITEIILHO BBIJACICHHBIX
KpUTEPUEB).

bazoBble mccnenoBarenbckue JeHCTBHS!

* WUCIIOJIb30BaTh  BOIPOCHI KAk  HMCCIEIOBATEIbCKHUN  HMHCTPYMEHT  IIO3HAHWUS;
dhopmysupoBaTh BOIIPOCHI, (pukcupyromme IIPOTUBOpEYHE, npooiemy,




CaMOCTOSITCJIbHO YCTaHAaBJIMBAaTh HWCKOMOE W JaHHOe, (opMHpoBaTh THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;
MIPOBOJMTH IO CaMOCTOSTEIIBHO COCTABJICHHOMY IUTAHY HECJOXKHBIM DKCIIEPHUMEHT, HEOOJBIIOEe
WCCIICIOBAaHUE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTy COOOiA;
CaMOCTOSITENILHO (OPMYJTUPOBATh OOOOIICHHWS H BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHNS, UCCIIEIOBAHUS,
OIICHUBAThH JJOCTOBEPHOCTH IMOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA,
IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCa, a TAK)KE BBIABUIATH IMPEIMOIOKCHHS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanueii:

BBISIBJIATh HEIOCTaTOYHOCTh M U30BITOYHOCTh HH(POPMALIUY, TaHHBIX, HEOOXOAUMBIX AJIS PELICHUs
3a/1a4H;

BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3JINYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpPATh (GOpMY MpeACTaBICHUS MHPOPMALMU U WIIOCTPUPOBATh pelacMble 3aJa4ul CXEMaMH,
JrarpaMMaMu, HTHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAE&KHOCTh HHGOpPMAIMU 1O KPUTEPHUSIM, MPEUIOKEHHBIM YYUTENIeM WIH
cOpMyYIHPOBAaHHBIM CAMOCTOSITEIHHO.

2) YHuBepca/ibHble = KOMMYHMKATHBHBIE  JeiicTBHA  oOecrieunBaOT  c(HOPMHUPOBAHHOCTH
COLIMAJIbHBIX HaBBIKOB 00YYaIOIINUXCS.

OOuenue:

BOCIIpUHUMATDb U (1)0pMy.TII/Ip0BaTI) CYKACHUA B COOTBCTCTBHUH C YCIIOBUAMHU W LECIAMU OGHIGHI/DI;
SICHO, TOYHO, TPAMOTHO

BBIpAXXaTb CBOIKO TOYKY 3PCHUSA B YCTHBIX W IMMCBMCHHBLIX TCKCTAX, AAaBATb IMOACHCHUA IO XOAY
peuieHus 3a/1a4u, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B X0/ie OOCY>XKICHHS 33[1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON T€MbI, IPOOJIEMBI, periaeMon
3aaa4M, BBICKA3bIBaTb HMJACH, HALCJICHHBIC Ha IMOUCK PCHICHHA, COIIOCTABJIATH CBOU CYXICHHA C
CYXKACHUSIMH JPYT'MX YYaCTHMKOB JUAJIOra, OOHApYXMBAaTh pa3jMyde M CXOJICTBO IMO3UIUH; B
KOppeKTHOI opme PopMyIUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIATh  PE3yJAbTAaThl pPEIICHUsS 3a7auyd, SKCHEPUMEHTa, WCCIEAOBaHUsA, MPOEKTa;
CaMOCTOATENIbHO BhIOUpATh (hopMaT BBICTYIUICHHUS C YUETOM 3aj/1ay MPE3EHTAIMd U OCOOCHHOCTEH
ayJIuTOPHH.

COTpYIHUYECTBO:

MOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHIUBHUYaIbHON pabOThl PU pPELICHUN
y4eOHBIX MaTeMaTHYeCKHX 3ajJiady; MPUHUMAaTh II€JIb COBMECTHOM JIeSITEJIbHOCTH,
IUITAaHUPOBATh OPraHMU3aAIMIO0 COBMECTHONW paboThl, pacopenensTh BHIAbI padoT,
JIOTOBAapUBAaTHCsI, OOCYXJaTh TPOIIECC W pe3yabTaT padoThl; 0000mIaTh MHEHUS
HECKOJIBKUX JIIOJIEH;

y4yacTBOBaTh B TpYyHIOBBIX ¢opmax padboTel (00CyXIaeHusi, OOMEH MHEHUSIMHU,
MO3TrOBbI€ IITYPMBI U JIP.); BBIINOJHATH CBOIO 4acTh Pa0OTHI U KOOPJAMHUPOBATH CBOU
JIEUCTBUSI C APYTMMHU 4YJIEHAMHW KOMAaH/Ibl; OLIEHMBATh KadyeCTBO CBOETO BKJIaJa B
OOImUH IPOAYKT MO KPUTEPHUSIM, CHOPMYIIUPOBAHHBIM yUaCTHUKAMHU
B3aUMOJEUCTBHUS.

3) YHuBepcajbHbIe PeryJsiTHBHbIE JeiicTBUSI OO0SCIEYMBAIOT (JOPMUPOBAHHE CMBICIIOBBIX

YCTAaHOBOK U XM3HCHHBIX HABBIKOB JIMYHOCTH.

CaMoopranm3amnus:

CaMOCTOSITEJIbHO COCTAaBJATH IJIaH, aJITOPUTM pEIISHUs 3adadyu (WJIM €ro 4acTh),
BBIOMpATh CHOCOO pEIIeHUs] C YYETOM HMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMeHTHPOBaTh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C
y4ETOM HOBOM MH(pOpMALIUU.

CaMOKOHTPOJIb.




* BIIAJETh cHoco0aMH CaMONPOBEPKHU, CAMOKOHTPOJIsI TIpollecca MW pe3yJibTara
perieHusI MaTeMaTU4eCKOU 3aj1auu;

* OpeaBUAETh TPYAHOCTH, KOTOpPBbIE MOTYT BO3HUKHYTHh IIpU pPELICHUHW 3aJadu,
BHOCUTHh KOPPEKTHUBBI B JICITEJIBHOCTH Ha OCHOBE HOBBIX OOCTOSTEIbCTB,
HalJICHHBIX ONINOOK, BBISIBJICHHBIX TPYIHOCTEMN;

* OLIGHHUBaTh COOTBETCTBHUE pe3yJibTaTa AESATEIbHOCTU IIOCTABJIEH- HOW LEJIU U
YCJIOBUSIM, OOBSICHATH TMPUYUHBI JOCTHIXKCHHUS WM HEJIOCTUKCHUS 1IeJIH,
HaXOJHUTh OLINOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

23 TIAHUPYEMBIE NPEAMETHBIE PE3YJbTATBI OCBOEHUA KYPCA «MATEMATHKA»
10 I'OJIAM OBYYEHUSA)

OcBoenue yueOHoro kypca «MaremaTtuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIBI JIOJ’KHO
obecrieunBaTh JOCTH)KECHHE CIICAYIONINX MMPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:
S KJIacce

Yucna u gviuucinenus

e JlonumMaTre M OpPABMWIBHO YIIOTPEOJISITh TEPMHHBI, CBSI3aHHbIE C HaTypaJlbHbIMU
4HUCIaMH, OOBIKHOBEHHBIMHU U JE€CSITUUYHBIMHU APOOSIMHU.

e CpaBHUBaTh U YHNOPSJIOYMBATh HaTypajbHBIE YHCIA, CPAaBHUBATh B NPOCTEHIINX
ClIy4asix OOBIKHOBEHHBIE IpOOU, IE€CITUUHbIE JPOOH.

e (COOTHOCUTBH TOYKY Ha KOOPJAWHATHOU (UMCIIOBOM) HNPsIMOU C COOTBETCTBYIOLIUM €U
4HCJIOM M M300pa)kaTh HaTypaJibHbIE YHMCJIa TOYKAMHU HAa KOOPJAWHATHOW (YHUCIIOBOIN)
OpsSIMOH.

e BrpimonasaTe  apudmMmeTnyeckue — JISUCTBUSL € HATYpaJIbHBIMH  YUCJIAMH, C
OOBIKHOBEHHBIMHU JAPOOSIMHA B MPOCTEHUIITNX CIIydasiX.

¢ BrIIOIHATE IPOBEPKY, MIPUKUAKY PE3yJIbTaTa BEIYUCICHUM.

e OKpyrIaTh HaTypajJbHBIE YHCIIA.

Pewenue mexcmoguix 3aday

e Pemrate TeKkCTOBBIE 3amadud  apUPMETUUYECKHM CIIOCOOOM U C  IIOMOIIBIO
OpPraHM30BaHHOI'O KOHEUHOI'O Ilepedopa BCeX BO3MOXXHBIX BAPUAHTOB.

e Pemarte 3aga4uu, cojieprKalliye 3aBUCUMOCTH, CBA3bIBAIONINE BEJIUNUYUHBI:

a) CKOpPOCTbh, BPEMsI, pACCTOSTHHCE;

b) mena, KOMHMYECTBO, CTOUMOCTb.

e lcnonb30BaTh KpaTKHE 3allMCH, CXE€Mbl, TAOJHUIIbl, OOO3HAUEHUS MNpPU PELICHUU
3a7ad4.

e Jlonp30BaTbCsi OCHOBHBIMHM E€IWHHUIIAMHU H3MEPEHHUs: LIEHbI, MacChl, PACCTOSIHUS,
BPEMEHU, CKOPOCTH; BBIPAXKaTh OJIHU €UHULIbI BEJIMUYNHBI Uepe3 ApyTrHe.

e l3Bnekarb, aHaJIU3UPOBATh, OLEHHWBaTh HH(POPMALIUIO, NPEJICTABICHHYIO B
TabauIe, Ha CTOJIOYaTON AUarpaMMe, HHTEpIpEeTHUPOBATh NIPEeACTaBJIEHHbIE ITaHHbIE,
HCHOJIb30BAaTh JAaHHbIE NP PEIICHUH 3a1a4.

Haznaonaa ceomempusn

e [lonp30BaThCsi FTEOMETPUUECKUMHU MOHSITUSIMU:

TOYKa, psiMasi, OTPE30K, JIyd, YIOJl, MHOTOYTOJIbHUK, OKPY>XHOCTb, KPYT.

e [lpuBoauTes npuMepbl OOBEKTOB OKPYIKAIOIIEro MUpa, UMEIOUINX (POopMy H3yUEHHBIX

reoMeTpuYecKux Quryp.

e lcnosnp30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO

a) C yrilamu: BepIlnHa, CTOPOHA,
b) ¢ MHOTOYTONIEPHMKAaMH: yTOJ, BEpIINHA, CTOPOHA, TUAarOHAab;
C) C OKPYXHOCTBIO: PaJINyC, TUAMETP, LICHTP.

e H3oOpaxaTh M3y4YE€HHbIE I€OMETpHUUYECKHUEe (UTYypbl HAa HEJIMHOBAHHOM M KJEeT4aTOH
Oymare ¢ MOMOIIBIO LUPKYJISI U JIMHEHKU.

e HaxoauTh NJIUHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO JIMHEWKHU,
CTPOUTH OTPE3KH 3aJaHHOUN JJIMHBI; CTPOUTH OKPY>KHOCThH 3aJIJaHHOTO pajJihnyca.

e lcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB HNPSIMOYTOJBHHKA, KBaJpaTra IJisl HUX




MOCTPOCHHUSI, BEBIYUCIICHUS TLUIOIAaaH U TIEpUMeETpA.
Beruucisath nepuMeTp W IUIOIIAAbR KBagpara, MOpsIMOYTOJIbHUKa, QUryp,
COCTaBJICHHBIX U3 TMPSIMOYTOJIBHUKOB, B TOM Yucjie (Uryp, U300pakEHHBIX Ha
KJeT4daTol Oymare.
ITonb30BaTbCI OCHOBHBIMH ~ METPHUYCCKUMHU  CIHHUIIAMUA  H3MEPCHUsS  JJIUHBI,
IUIOMIA/IN; BhIpAXKaTh OJHHU €IHUHUIIbI BEJIMYUHBI Yepe3 APYyTHE.
Pacnio3znaBaTh napajuiesienuriesl, Kyo:

a) HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, PeOpO rpaHb, U3MEPCHUS,

b) HaxoauTh U3MEpeHUs ITapasuieacnunea, Kyoa.
Beraucisate 00bEM  KyOa, mapajuiesnenviieqa 110 3aJlaHHBIM — HU3MEPCHUSIM,
MOJIB30BAThCsI SAUHUIIAMH U3MEPECHUsT OOBbEMA.
Penrate HecIOKHBIC 3aJadd Ha U3MCEPCHHE TI'€OMETPUYCCKHUX BCJIMYUH B
MPAKTHYCCKUX CUTyaIHsIX.

6 KJaace
Yucaa u eviuucnenus

3HaTh W IIOHUMATh TEPMHHBI, CBS3aHHBIC C pPa3JIMYHBIMU BHUJAMH 4YHCEI U
criocobaMu WX 3aIliCH, IEePEeXOAUTh (€CIIU 3TO BO3MOYKHO) OT OJHOU (GOpMBI
3aIyCHU 4Uciia K JpyTrou.

CpaBHHUBATh U yIOPSIAOYNBATH LIEJIbIE YKCJia, OOBIKHOBEHHBIE U JECSITUYHBIC IPOOH,
CpaBHUBATh YHCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeionHsATh, coderass YCTHbIE W NHCBMCEHHBIC IMPHEMBI, apuMETHUYECKUE
JICUCTBUSI C HATypaJbHBIMH ¢ [EJBIMH 4YHCJIIaMH, OOBIKHOBEHHBIMH U
JIECSITHIHBIMHA APOOSIMH, MOJIOKUTEIBHBIMHA U OTPUIIATEIBHBIMH YHUCIaMH.
BbIuucisiTh 3HAUCHUST YUCIOBBIX BBIPAXKCHHUH, BBIMOJHITh MPUKHUJIKY U OIICHKY
pe3yJibTaTa BBIYHUCIICHUMN; BBIIOJHATH IIPEOOpa30BaHUSI YHCIOBBIX BBIPAKCHUN
Ha OCHOBE CBOWCTB apU(PMETHUECCKUX JICHCTBHIA.

COOTHOCUTH TOUKY Ha KOOPAUHATHOU MPSIMOU C COOTBETCTBYIOIIUM €M YUCIIOM.
M3o0pakaTh yucia TOYKaMHU Ha KOOPAWHATHOM NPSIMOM, HAXOJUTh MOIYJIb YHCIIA.
COOTHOCUTH TOYKH B TPSIMOYTOJILHOW CHCTEME KOOPAWHAT C KOOpJAWHATaAMH STOU
TOYKH.

OKpyTIsTh LEJIbIe YUCIIa U JIECITUIHBIC APOOH, HAXOAUTH MPHUOIIMKESHUST YHCEI.

Yucnosvle u_OYKGeHHIE GbIPAICCHUS

ITonumatre u ynorpeOssiTb TEPMUHBI, CBS3aHHBIE C 3aIlMChIO CTENEHU YHCIIa,
HaxXOJMTh KBaJpaT W KyO 4YHCIIa, BBIUYUCIISATH 3HAUYCHHUS YHCIIOBBIX BBIPAKEHUMH,
coAepIKalUX CTEIICHU.

ITone3oBaTbCsl NpU3HAKAMU AEJIMMOCTH, PACKJIaJbIBaTh HaTypajbHBIE YHCJIAa Ha
OPOCTbIE MHOXXHUTEIHU.

ITonb3oBaThCs MacIITaAbOM, COCTABISATH IMIPONOPIIUU U OTHOIIICHUSI.

Hcnonw3oBath OyKBBI JUIsi OOO3HAYCHHS 4YHCEI MOPH 3alMUCH MaTEeMaTHYECKHUX
BBIPAXKEHUH, COCTAaBIISITh OYKBEHHBIE BBIPAXKCHHUSI U (POPMYIIbI, HAXOJIUTh 3HAYECHUS
OyKBEHHBIX BBIpAXXEHUH, OCYIIIECTBJISIS HEOOXOIHUMBIE IMOACTAaHOBKH "
nmpeoOpa3oBaHUsL.

HaxoauTe HEM3BECTHBINI KOMIIOHEHT PAaBE€HCTBA.

Pewenue mexcmoegoix 3aoau

Pemiats MHOTONIATOBBIE TEKCTOBBIE 3a/1a9H apU(DPMETHIESCKUM CITOCOOOM.
Pemars 3amauyn, CBsSI3aHHBIE C OTHOIIEHHEM, IIPOMOPIHHUOHAIBHOCTHIO BEJIWYHH,
MPOILIEHTAMH; PEIIATh TPH OCHOBHBIE 3a/1a4y Ha IPpOOH M MPOIEHTHI.
Pemats 3aga49u, cozeprkaliiue 3aBUCHMOCTH, CBSI3bIBAOIIME BEITUYNHBI:

a) CKOpPOCTh, BpEMsI, paCCTOSIHUE,

b) nena, koaMMYECTBO, CTOUMOCTH;

C) TPOU3BOAUTEIBHOCTH, BpeMsi, 00bEMa paboOThI,
HUCIIONB3yst  apuMETHYECKHUE  JEHCTBUS, OIEHKY, IPUKUAKY; IOJIE30BaThCS
€IMHUIIAMHA U3MEPEHUSI COOTBETCTBYIOIINX BEITHYHH.



CocTaBisaTh OYKBEHHBIC BBIPXKCHHUS MO YCJIOBHUIO 3aJIa4U.

HN3Bnekate nHOpMaInio, NMpEACTABICHHYIO B TaOJMHIIaX, HA JIWHEHWHOM, CTOJIOUYaTOMN
WM KPYyroBOW jamarpaMmax, HWHTEPIPETHPOBATh NPEACTABICHHBIC IaHHBIC,
HUCIIOJIb30BaTh JIaHHBIC MIPU PEIICHUU 3aj1ad.

IlpencraBasth wHpOpMANHUIO C¢ IOMOINBIO TaOJHI, JIMHEHHOW W CTOJOYATOM
JTdarpaMm.

Haznaonas zeomempus

IIpuBonuTh npuMepbl 0OBEKTOB OKPYKAIOILIET0 MUpPa, UMEIOIIUX (HOPMY H3YyUYEHHBIX
F€OMETPUUYECKUX IUIOCKMX W IPOCTPAHCTBEHHBIX (QUIYp, HOpPUMEPBI pPaBHBIX U
CUMMETPHUYHBIX (QUTYP.
HM300pakaTh ¢ NOMOLIBIO LMPKYJIs, JIMHEHKH, TPAaHCHOPTUpPA Ha HEJIMHOBAHHOMW M
KJIeT4aTol Oymare U3y4deHHbIE IUIOCKHE IeoMeTpudeckue (Urypsl M KOH(pUrypauuu,
CUMMETpPHUYHBIE (HUTYPBHI
[Tonp30BaTbCsl TE€OMETPUUECKHMMM IIOHSTHUSIMU: PABEHCTBO (QUIYp, CHUMMETPUS;
HUCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEU: OChb CUMMETPHUM, LIEHTP
CUMMETPHUH.
HaxomuTe BEIWYMHBI YIJIOB U3MEPEHUEM C IIOMOINBIO TPAHCHOPTUPA, CTPOUTH YIJIbI
33JITaHHOM BEJIMYMHBI, IIOJIB30BATHCSA IPH PEUICHUM 3a7ad I'palyCHOM MEpOM YIJIOB;
pacrno3HaBaTh Ha YEpTEXaxX OCTPBIM, NIPAMOU, pa3BEPHYTHIM U TYNOM YIJIBL.
Beruuciasate AJIMHY JIOMaHOM, IEPUMETP MHOIOYTOJIBHUKA, [TOJIb30BAThCS €IUHHUIIAMA
U3MEPEHUs JJINHBI, BBIPAKAaTh OAHU €AUHWILBI U3MEPEHUS JJINHBI Yepe3 ApyTHe.
HaxoauTe, UCIIOJIB3ys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSL

a) MEXIy ABYMsI TOYKaMH,

b) ot Touku no TpsIMOid,

C) MJIMHY NYyTH Ha KBaJIPaTHOW CETKe.
BeraucisaTe mromans GUryp, COCTaBICHHBIX U3 MTPSIMOYTOJIBHHUKOB, UCIIOJIB30BaTh
pa3OueHue Ha NPSIMOYTOJBHUKH, HaA paBHBIE (UTYPHI, JOCTPAaWBaHHUE O
OpsAMOYTOJIBHUKA; I10JIb30BAaThCsl OCHOBHBIMM €IMHHIIAMU M3MEPEHHUsS IUIOLLAIU;
BBIpa)KaTh OJJHU €JVHUIIBI U3MEPEHMUS TUIOIAN Yepe3 Apyrue.
Pacno3naBath Ha MoOJENAX M M300paXKEHUAX MOHUPAMHUIY, KOHYC, UMIMHID,
HUCIIOJIb30BAaTh TEPMUHOJIOTHIO:
BEpIlIMHA, PeOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.
M3o06paxkaTs Ha Kji1eT4yaTol OGymare NnpsiMOyroJIbHbIN NapajuieIenuIleI.
Berauciasate 00bEM INPSIMOYTOJBHOTO MHNapajuiejienuneia, Kyb6a, MToJIb30BaThCs
OCHOBHBIMH €JIMHUIIAaMU HU3MEpEeHHus1 o00bEéMa; BbIpaXkaTb OJHU E€AUHUIIBI
n3MepeHus 00bEMa yepes aApyrue.
Pemares HecioOXHBIE 3aadyd  Ha HaXOXJACHHUE TI€OMETPUYECKHMX BEJIUYHWH B
NPAKTUYECKUX CUTYAIUAX.

2.4 NNJAHUPYEMBIE IPEAMETHBIE PE3YJBLTATHI OCBOEHUA KYPCA «AJI'EBPA» (I1IO

I'OJAM OBYYEHUWS)

OcBoeHne y4deOHOro Kypca «Anredbpa» Ha YpOBHE OCHOBHOIO OOIIEro oOpa3OBaHUs
JIOJDKHO — ofOecrneyuBaTh  JIOCTHIKEHHE  CIEAYIONIUX MPEAMETHBIX 00pa3oBaTelbHBIX
pe3yJIbTaTOB:

7 kJjace
Yucna u evluucienus

BrIosiHATE, coyeTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(PMeEeTHUIECKUE JIeHCTBUS
C pallMOHAJIBHBIMH YUCJIAMH.
HaxonuTe 3Hau€HUs YMCIOBBIX BBIPAKECHUM; MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbI BBIUYMCIIEHUSI 3HAUEHUN JPOOHBIX BBIpAXKEHUM, COJiepKaIuX OOBIKHOBEHHBIE
U JecsITUYHbIE IpOoOU.
IlepexoauThs OT OAHOM (POPMBI 3aITUCH YUCEIT K IPYTOM:

a) TmpeoOpa3oBBIBATh JICCITHYHYIO NPOOb B OOBIKHOBEHHYIO,



b) OOBIKHOBEHHYIOB JIECATUYHYIO,

C) B YaCTHOCTHU B OCCKOHCYHYIO JICCATUYHYIO JIPOObD.
CpaBHUBaTh U YIOPSA0YUBATH pAllMOHAIBLHBIC YHCIIA.
OKpyTJysaTh YHUCIIA.
BBIMOMHATE TPUKHUAKY W OICHKY pe3yjibTaTa BbIYHUCICHHIH, OIIEHKY 3HAaYCHUN
YHCJIOBBIX BBIPAKCHHM.
BBITOJIHATH AEHCTBHSI CO CTEIICHSIMHU C HATYPAIIbHBIMU MTOKA3aTEISIMH.
IIpuMeHsITh TIPU3HAKKA JEJIUMOCTH, Pa3JI0KECHHE Ha MHOKHTEIH HaTypalbHBIX
qHCel.
Pemiate mpakTUKO-OPUCHTUPOBAHHBIC 3a/lauM, CBSI3aHHBIC C OTHOIICHHEM BEJIHUYHH,
MPOITOPIIMOHAIBHOCTBIO  BEJIMYUH, NPOIEHTAMH, WHTCPHPETUPOBATh PE3YJIHTATHI
pelieHuss  3amad ¢ yd4€TOM  OrpaHUYCHHM, CBSA3aHHBIX CO  CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzeopauueckue eviparicerus

Hcnionp30BaTh ajreOpanyecKylo TEPMHHOJIOTUIO U CHMBOJIMKY, IPUMEHSTH €€ B
nporecce OCBOCHUs y4eOHOTro Marepuala.

Haxomute 3HadeHusi OyKBEHHBIX BBIPOKEHHH NOpHU 3aJaHHBIX 3HAYCHUSIX
IIePEMECHHBIX.

BeimmonnHsATe mpeoOpa3oBaHUs MEI0r0 BBIPAXXCHHUST B MHOTOYWIEH HPHUBEIACHUEM
MOJIOOHBIX CJIaraeMbIX, PaCKPBITUEM CKOOOK.

BBIMOJIHATE YMHO)dKEHHE OJHOYICHA HAa MHOTOWICH W MHOT'OYJIEHA HA MHOTOYJICH,
MIPUMEHATHh POPMYJIBI KBaJ[paTa CyMMBI B KBaJipaTa Pa3HOCTH.

OcCymIecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOXXHTEJIH C ITOMOIIBIO BBIHECEHUS
3a CKOOKH OOIIEro MHOMXHUTEJsI, TPYNIHUPOBKHU CIIAaraeMbIX, NPUMEHEHUs (HOPMYIT
COKpaIIEHHOTO YMHOXKCHUSI.

I[IpumensTe TpeoOpa3oBaHUsT MHOTOWICHOB JUISI PEIICHHS pa3jIMYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEKHBIX IPEIAMETOB, U3 PeajlbHONW MPAKTHUKH.

Hcnonp30oBaTh CBOWMCTBAa CTENEHEW C HATypaJlbHBIMH ITOKAa3aTEISIMH  JUIS
mpeoOpa30BaHUsT BhIPAKCHUM.

Ypasuenus u nepasencmea

Pemate nuHeliHbIE ypaBHEHUs C OJJHOM IIEPEMEHHOM, NPUMEHsS MpaBHia Iepexoia
OT MCXOJHOI'O0 YpPaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsATsh, sBIISIETCS IU YHUCIIO
KOpPHEM ypaBHEHUS.

IIpumensTe rpadguyeckre MeToAbl HPU PEIIEHUM JIMHEHWHBIX YPaBHEHUH M UX
CHCTEM.

I[TonOupaTths npuMepsl Nap YUCE, SIBISIOMIUXCS PELISHUEM JIMHEMHOIO ypaBHEHMUS C
JIByMsI IEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOHN IUIOCKOCTH TpaduK JIMHEHHOro YypaBHEHUS C JIByMs
IIEPEMEHHBIMH; TTOJIb3YysACh T'pa)MKOM, TMPUBOJAUTH NPUMEPHI PEIICHUs] YPABHEHUSI.
Pemate cuctemMsl 1ByX JUHEWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM 4YHCJIE
rpadUUECKU.

CocTaBiATh U pelaTh JUHEMHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUN MO
YCJIOBHUIO 3aJadyd, HHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3ajJilauyu
HOJIy4YEHHBIN pe3yibTar.

Koopounamuvt u epagpuxu. Oynuxuyuu

N3o0paxaTh Ha KOOPJAMHATHOW MOPSIMOM TOYKH, COOTBETCTBYIOIIHWE 3aJaHHBIM
KOOpAWHAaTaM, JIy4H, OTPE3KHU, UHTEPBAJIbI.
3anuchiBaTh YUCJIOBBIE MPOMEXKYTKH Ha ajJreOpanyeckoMm si3bIKe.
OTrMmeuaTh B KOOPAWHATHON IMJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpJMHATaM; CTPOHUTH
rpacduku TuHEeNHbIX QyHKIMN. CTpouTh rpaduk GyHKOHUU Y = |Xx|.
OnuckIBaTh ¢ MOMOIIBIO (DYHKIIMA U3BECTHBIE 3aBUCUMOCTH MEX/ 1y BEJIMYUHAMU:

a) CKOpPOCTBh, BPEMsl, pacCTOSIHUE;



b) mena, KoMYECTBO, CTOMMOCTH;
C) TPOW3BOJUTEIBHOCTh, BpeMs, 00bEM pabOTHI.
¢ HaxoanTth 3HaYyeHUE (PYHKIINH 110 3HAYCHHUIO €€ apryMeHTa.
e [lonumath rpadudeckuii cnocoO MpeaCTaBICHUS U aHanu3a WH(GOPMAIIUH; U3BJICKATH
W HHTEpPIpPETHpOBaTh HHOpMAIMIO W3 TpadUKOB peajibHBIX IPOIECCOB U
3aBUCHUMOCTEM.

8 kJaace

Yucna u evluucienus

e lcnosb30BaTh HaydaJIbHbIE IPEJACTABJIEHUS O MHOYKECTBE JEHUCTBUTEIIBHBIX YMCEIT
JUISI CPAaBHEHHSI, OKPYTJICHHUS M BBIYHCIICHUN; N300pa)kaTh JICUCTBUTEIbHBIC YHCIIA
TOYKaMU Ha KOOPJIMHATHOM TPSIMOM.

e [IpumMmeHsaTH MOHATHE ApU(PMETHIESCKOTO KBAAPATHOTO KOPHS; HAXOAUTh KBaJpaTHHIC
KOPHH, UCTIOJIB3YsI IIPU HEOOXOAUMOCTH KAJIBKYJSITOP; BBIIIOJIHATH ITpeoOpa3oBaHUs
BBIPAYKEHUM, COAECPKAIUX KBaJApaTHbIE KOPHU, UCHOJb3ysl CBOMCTBA KOPHEM.

e Hcrnonb30BaTh 3aUCH OONBIINX U MAJIBIX YHCEJI C TIOMOIIBIO AECITUYHBIX JIPOOEeH U
crenienet yucnia 10.

Anzcebpauueckue evlparcenus

e IIpUMEHSTH NOHSATUE CTEIIEHU C LIEJIbIM MOKa3aTeJIEM, BBINOJHATH MpeoOpa3oBaHUs
BBIPaKEHUM, COZIEpKAIUX CTEHEHU C LEJIbIM MOKa3aTEJIEM.

¢ BhINMOJHATH TOXK/IECTBEHHBIC NIPEOOpa30BaHUs pPallMOHAILHBIX BBIPAXKEHUH Ha OCHOBE
MNpaBWJI IEUCTBUM HAaJl MHOIOYJIEHAMU U aJlreOpandyecKUMHU APOOsIMHU.

e PackianapiBaTh KBaJIpaTHBIU TPEXYIJIEH HA MHOYXKUTEIIH.

e IlpuMeHsTh TIIpeoOpa3zoBaHUs BBIPKECHUN JIsI PEUICHUs pa3IudHbIX 3a7lad  u3
MaTE€MaTUKH, CMEKHBIX IPEAMETOB, U3 PCATTbHOU IPAKTUKH.

Ypasnenusn u nepasencmea

e Pemare JMHENHbIE, KBaJApaTHBIE YPAaBHEHUsI W pallUOHAJIIbHBIC YypaBHEHMUS,
CBOJIALIUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C JIByMsl [IEPEMEHHBIMHU.

e [IpoBoauTe mpocrerinmue HUCCICIOBAaHUsI YPABHEHUUN W CUCTEM YPaBHEHUU, B TOM
qucie C MIPpUMEHEHHEM rpadudecKux IpeJICTaBICHUI (yCTaHaBIUBATh, UMEET JIHU
YpaBHEHUE WM CHUCTEMaypPaBHEHUHN pelLIeHUs], €CIU UMEET, TO CKOJIBKO, U Mp.).

e Ilepexoauth OT CIOBECHOW (POPMYIUPOBKH 3a7JadyMd K €€ anreOpamdyeckod MOJIENIH C
HOMOIIIBIO COCTaBJIEHUsI YPaBHEHHUSI WU CHCTEMBbl YpPaBHEHUU, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJIyUYEHHBIN pe3ysbTaT.

e IIpuMeHSTH CBONMCTBA UYMCIOBBIX HEPAaBEHCTB /ISl CPAaBHEHUsI, OILIEHKH; pellaTh
JIMHEWHbIe HEPAaBEHCTBA C OJHOUW MEPEMEHHON U HMX CHUCTEMBI; J1aBaTh I'padUUECcKYyIO
WUTIOCTPALMIO MHOKECTBA PEIICHUN HEpPaBEHCTBA, CUCTEMblI HEPABEHCTB.

Dyukuyuu

e JloHuMaTh M HCHOAB30BaTh (QPYHKIIMOHAJIbHBIE TIOHSTHUS W SI3bIK (TE€PMUHBI,
CUMBOJIMUECKHE 0003HAYECHMUS);

e Crpouts rpaduku Gynkumii y = kx, y = kx + b, y:S,y:axz +bhx+c,y=x3y=+vx,y=
|X|, onpeniensaTh cBoicTBa QyHKIHI.

9 kJacc
Yucna u evluucienus
e (CpaBHHUBaATH M yHNopsJI0YMBaTh PALIMOHAIIBHBIE U UPPALIMOHAJIBHBIE YHCA.
(] BI)IHOJ'IH?[TB apI/I(bMeTI/I‘IeCKI/Ie ):[eﬁCTBPIH C paHI/IOHaJ'II)HI)IMI/I, coucTasa YCTHI)Ie n
IITMCBMCHHBIC HpI/IéMBI, BBITTIOJIHATH BBIYUCJIICHUIA C I/IppaI_[I/IOHaJ'IBHBIMI/I qUuCJIaMH.
e HaxoauTh 3HaYe€HUsI CTENECHEH C IEJILIMU IMOKa3aTeIsIMH U KOPHEH; BBIYHCIISTH
3HAQUYCHUSI YN CIIOBBIX BI)Ipa}KeHI/II‘/'I.
OprrJ'IfITB I[eﬁCTBPITeJ'IBHBIe qyuciia, BBIIIOJIHATDH HpI/IKI/I]IKy pe3an)TaTa BI)I‘IPICJ'IGHPIﬁ,
OIICHKY YHCJIOBBIX BBIPAKCHUM.
Ypasnenus u nepasencmea




Pemate nuHElWHBIE W KBaJpaTHbIC YPABHEHWs, YPABHCHHUsS, CBOISIINHECA K HHM,
npocteinme ApoOHO-pallMOHAIbHbBIEC YPABHEHUS.
Pemars cucremMsl IBYX JMHEWHBIX YPAaBHEHHUI C ABYMsI IEPEMEHHBIMH U CHCTEMBbI
JABYX YPAaBHEHHHU, B KOTOPBIX OJHO YPABHEHUECHE SIBJISICTCsI JIMHEUHBIM.
Penrate TekcTOBBIE 3a7adyy ajareOpandecKuM CHOCOOOM C IMOMOIIBIO COCTaBJICHUS
YPaBHEHHS WJIH CUCTEMBI IByX YPAaBHEHHUM C ABYMsI IEPEMEHHBIMU.
IIpoBOMTE MpOCTEUNINE UCCIEAOBAHU YPABHCHUU U CHUCTEM YpPaBHEHHUI, B TOM
4qHCcie C IMIPUMEHEHHEM rpadudecKux IpeICTaBICHUI (yCTaHAaBIUBATh, UMEET JIH
YpPaBHEHHE WM CUCTEMaypPaBHEHUH pELICHUs, €CJIM UMEET, TO CKOJIBKO, U Mp.).
Pemlate nuHElHbIE HEPABEHCTBA, KBaJApaTHBIC HEPABEHCTBA,;

a) n300pakaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOU IIPSIMOM,

b) 3amuceIBaTH pelIeHHE C IIOMOIIBIO CUMBOJIOB.
Pemares cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO;

a) m300pakaTh PEIICHUECHUCTEMbl HEPABEHCTB HA YMCJIOBOW MPSIMOM,

b) 3anuceiBaThH penieHUE ¢ MOMOIIBLKD CHMBOJIOB.
HMcnonp30BaTh HEpAaBEHCTBA IIPU PEIICHUM Pa3JIMYHBIX 3ajiad.
Pacnio3naBate (yHKIMHM W3y4eHHBIX BUAOB. [loKa3bpIBaTh CXEMAaTHUYECKH pACHOJIOXKEHHE Ha

TUIOCKOCTH TpaduKoB QyHKIUN BUIA:
y=kx,y:kx+b,y:§,y:ax2+bx+c,y:x3,y:\/§,y: IX| B 3aBMCHMMOCTH OT
KO3 HUIIMEHTOB, OMMCHIBATH CBOMCTBA () yHKIIHIA
Ctpouts © H300pakaTh CXeMaTH4YeCKH TpaduKd KBAAPATHYHBIX (QYHKIIHH,
ONHUCHIBATh CBOMCTBA KBAaJAPATUYHBIX (PyHKIIUU 110 NXTpadruKaM.

Pacno3naBaTthk KBaJpaTHUYHYIO (YHKIHIO IT10 (opmysie, NPUBOIUTH HNPUMEPHI

KBaJApPaTUIHBIX (PYHKIIUN U3 pealbHOM KU3HU, PU3UKU, TCOMETPHUH.

Apupmemuueckas u zceomempuueckas _npozpeccuu

Pacno3naBate apuMETHUYECKYI0 M TE€OMETPHUUYECKYIO0 NPOTPECCHH NPH Pa3HBIX
criocofax 3aJlaHusl.

BBITTOTHATE BEIYUCIICHUS C UCTIOJIb30BaHUEM (OPMYJI N-O0T0 4YiIeHa apu(PMeTHUIESCKOMI
U F€OMETPUUYECKON MMPOrPECCUM, CYMMBbI IEPBBIX N YIICHOB.

M3006pakaTh 4JIeHbI MOCJIEA0BATEILHOCTU TOYKAMHU HAa KOOPAWUHATHOM MJIOCKOCTH.
Pemars 3amayu, CBA3aHHBIE C YHUCJIOBBIMHU IIOCJIEIOBATEIBHOCTSAMU, B TOM 4YHCIIE
3aJa4d U3 peadbHOM JKU3HU (C MCIIOJBb30BAaHUEM KaJbKYyJISITOpPA, HUMPPOBBIX
TEXHOJIOTUM).

2.5 IVIAHUPYEMBIE IPEAMETHBIE PE3YJbTATHI OCBOEHUSA KYPCA «'EOMETPUN» (I1O

I'OJAM OBYYEHMWS)

OcBoenune yueOHOTO Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
JOJDKHO OOecriedyuBaTh JOCTUXKEHHUE CICAYIOMIUX TIPEJIMETHBIX  0Opa3oBaTeIbHBIX
pe3yJIbTATOB:

7 KJaacc

Pacrio3zHaBaTh u3y4YeHHBIE TeOoMeTpUUYEeCKHe (QUTYphI, OMNpPENeHsATh WX B3aUMHOE
pacmoiioKeHue, H300pakaTh TreoMeTpuuecKue (UTyphl; BBITIOIHITH YEPTEKH MO
YCJIOBUIO 3ajiauu. M3MepsATh JUHEWHBIE M YIJIOBBIE BEJIMYMHBI. Pemiate 3ajiaum Ha
BBIYUCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate TpyOyrO OIICHKY JIMHEWHBIX W YTJOBBIX BEJIHMYUH MPEIMETOB B peajbHOU
)KU3HU, Pa3MEepoOB MNPHUPOAHBIX OOBEKTOB. Pazmuyarh pa3mepbl 3THX OOBEKTOB IIO
NOPSIAKY BEJIMYUHBIL.

CTpouTh 4EepTEeXKU K TEOMETPHUUYECCKUM 3aJadam.

ITonp3oBaThbCcsl TpU3HAKaAMH PABEHCTBA TPEYTOJbHHUKOB, WCIOJb30BaTh MNPU3HAKH H
CBOICTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3aJad.

ITpoBOUTE pacCyXJAE€HHUS C UCITOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.



Ilonp30BaThCs MpU3HAKaMM PAaBEHCTBA NPSIMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MeJIaHbl, IIPOBEAEHHON K THIIOTEHY3€ MPAMOYIOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU
r€OMETPUUYECKHUX 3aj1ay.

OnpenesnsiTh NapajuieaIbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cexkymas. OnpenensaTe NapajuieJIbHOCTh IPSIMbBIX C IIOMOIIBIO PaBEHCTBA PACCTOSHUM
OT TOYEK OJIHOM MPSMOHU /10 TOUYEK JIPYrOd MPsSIMOM.

Pemate 3agaumn Ha kieTdyaToil Oymare.

IIpoBOoAUTH BBIYUCICHHUSI U HAXOAUTH YHUCIOBBIE M OyKBEHHBbIE 3HAUEHUS YTJIOB B
r€OMETPUUYECKUX 3aJadax C MCHOJb30BAHUEM CYMMBbI YIJIOB TPEYrOJIbHUKOB H
MHOTOYTOJILHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX NOpPU IIEPECEUCHHUHU JIBYX
napajuienbHbIX NOPSAMBIX CeKyllel. Peniate nmpakTHYECKHE 3aJ1ayd Ha HaXOXXJCHHUE
YTJIOB.

BnaneTs moHsITHEM T€OMETPHUUYECKOIO MECTa TOYEK. YMETh OMPEIEIISITh OUCCEKTPUCY
yTIJjla U CEpEeAUHHBIA NEPHNEHAUKYJISAP K OTPE3KY KaK r€OMETPUUYECKHUE MECTA TOUYEK.
dopmMmynupoBaTh ONPEACIICHUSA OKPYXHOCTM M Kpyra, XOpAbl HW JAUaMeTrpa
OKPY’KHOCTH, IIOJIb30BAThCSI UX CBOMCTBAMHU. YMETh IIPUMEHSITH 3TH CBOMCTBAa HpHU
peluieHuun 3a7a4.

Braners mnOHATHEM OIMMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
"Haxogutb e€ ueHtp. Illonp3oBaThesi ¢akTtamMu, dYTO OHCCEKTPUCHI YIJOB
TPEYroJIbHUKA IMEPECEKAIOTCA B OJHOW TOYKE, YTO CEPEIUHHBIC MEPIEHIUKYIAPbI K
CTOPOHaMTPEYTrOJbHUKA II€PECEKAIOTCsI B OJJHOU TOYKE.

Bnaners mnoHsiTUEM KacaTre€lbHOW K OKPYXKHOCTH, IIOJIB30BAaTbhCs TEOPEMOU O
HEPIICHAUKYJISIPHOCTH KAaCaTEIbHOU U paJinyca, NPOBEAEHHOIO K TOUKE KaCaHUs.
Ilonp30BaTbCsl MPOCTEHUIIMMH T'€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh HX
NPAKTUYECKUI CMBICII.

IIpoBOIMTE OCHOBHBIE TE€OMETPHUYECKHE MOCTPOCHHUS C TMOMOIIBIO LHUPKYJId U
JIMHEUKHU.

8 Kuace

PacrniozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX BJIEMEHTHI, I10JIb30BAaThHCS UX
CBOMCTBAMMU ITPU PELIEHUU I'€OMETPUYECKUX 3a7ad.

I[IpuMeHsTH CBOMCTBAa TOYKH IEpECEUEHHUs] MEJIMaH TPEeyroJibHUKa (1IeHTpa Macc) B
pemenuu 3agad.

Bnanerr mnoHsiTHEM cpedgHEW JIMHUM TpPEyrojdbHHUKAa W Tpamneluuu, OPUMEHSTh HX
CBOMCTBA MNpHU PEIIEHUM NeoMeTpHueckux 3agad. [lonp3oBaTecs Teopemoi dasneca u
TEOPEMOIl O TMPONOPLHUOHAIBHBIX OTpPE3Kax, IMPUMEHITh WX JJs1 pelIeHUs
NPAaKTUYECKUX 3aj1ad.

IIpumens T prU3HaKu NOA00HS TPEYTOJIbHUKOB B PEIIEHNH I'€OMETPUUECKUX 3a/dad.
ITonb3oBaTbcs Teopemoii [ludaropa nist penieHrsi TEOMETPUYECKUX U TIPAKTUUECKUX
3ana4d. CTpOUTh MaTeMaTUYECKYI0 MOJEJbB MPAKTUUYECKUX 3ajladyax, CAMOCTOSITEJILHO
JieJ1aTh 4ePTEX U HAXOAUTh COOTBETCTBYIOIIUE IJINHBI.

Bnanersr moHSATUAMH CHUHYcCa, KOCHHYCa M TaHI'€HCAa OCTPOTO yrjia MpsIMOYTrOJbHOI'O
TpeyrojabHukKa. [1onb30BaThCsI STUMU HOHSITUSIMHU JJIs1 PEIICHUs] TIPaKTUUECKUX 3aj1ad.
Beruucnsare  (pa3zauyHbIMH - crioco0amMM) IUIOIIAQJb TPEYrojJibHUKAa U IUIOLIAIU
MHOT'OYTOJIBHBIX (UTYp (MOJIB3YSICh, I'I€ HEOOXOAUMO, KaIbKyJIsITopoMm). [IpumensaTr
HOJIy4Y€HHbIE YMEHHUS B MIPAaKTUUECKUX 3ajJadax.

Bnanerer NMOHATHUSIMHM BIIMCAHHOTO W LEHTPAJIBHOI'O YIJA, MCHOJIB30BaTh TEOPEMBI O
BIOHCAHHBIX yTJax, yIiax MeXAy XopJaMH (CEKyLIMMH) U yrijie MeXAy KacaTeJIbHOH U
XOPI0M MPU pElIeHNH I'€OMEeTPUUYECKUX 3a7ad.

Bnagerep DOHSTHEM  ONHMCAHHOIO  YETBIPEXYIOJbHHKA, IIPUMEHSTH CBOMCTBA
ONMCAHHOIO YETBIPEXYrOJIbHUKA NPU PEIIEHUHN 3ajad

I[IpuMeHsITh MOJIydeHHbIE 3HAaHUSI HA NPAKTUKE — CTPOUTHh MaT€MaTHYECKHUE MOJIENIN
Ui 3aJa4d  peajJlbHOM >KU3HM M IIPOBOAUTH COOTBETCTBYIOIIWE BBIUHCIIEHUS C
OpUMEHEHUEM TIOJI00UsT W TPUTrOHOMETpHUHM (HOJIB3YysACh, TJ€ Heo0XoauMo,



KaJIBKYJIITOPOM).

9 Kuacc

3HaTh TPUIOHOMETpUUYECKHE (PYHKIUU OCTPBIX YTJIOB, HAXOJHUTH C UX ITOMOIIBIO
pa3JIMYHbIE BJIEMEHTHI NIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («KPEIIEHUE MPSIMOYTOJIbHBIX
TPEyroJdbHUKOBY»). Haxonuth (C MOMOMIBIO KaJdbKYJATOpA) AJIUHBI U YTJIbI sl HE
TaOIUYHBIX 3HAYCHUM.

ITonb3oBatbecss (dopMysiamMu TPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJAECTBOM ISl HAaXOXJICHUSI COOTHOLIEHUW MEXJIy TPUTOHOMETPUUECKUMU
BEJIMUYMHAMU.

Hcnonp30oBaTe TEOpPEMBbI CHUHYCOB M KOCHUHYCOB /[UIsI HaXOXKJCHUS pPa3JIUdHBbIX
SJIEMEHTOB TPEYrojdbHUKa («PELUICHUE TPEYTrOJIbHUKOBY»), IPUMEHSITh WX MpHU
pELICHUN I'€eOMETPUYECKUX 3a/ady.

Bnagerr mnoHsATHSMU IIpeoOpa3zoBaHUsI I10JI00US, COOTBETCTBEHHBIX HSJIEMEHTOB
noooubIx ¢uryp. Ilomp3oBaThcsi cBoWcTBaMHU IOAOOUST TPOU3BOJBHBIX (UTYD,
YMETh BBIYHCIATH JJIUHBI W HAXOAUTh YIJIbI y TOAOOHBIX ¢(uryp. Ilpumensitsb
CBOMCTBAa TIIOJIOOUS B MPAKTUYECKHX 3ajladaXx. YMEThb HOPUBOAUTH HPUMEPHI
MOMOOHBIX PUTYP B OKPY KAFOIIIEM MHpE.

Ilonp30BaTbCcsi TeopeMaMU O TIIPOU3BEAECHHUU OTPE3KOB XOpJ, O IMPOU3BEIACHUU
OTPE3KOB CEKYIIMX, O KBaJgpaTe KacaTeJlbHOM.

[Tonp30BaThCsI BEKTOpaMH, IMMOHUMATh UX T'€OMETPUYECCKHU M (PU3HUYECKHUU CMBICIH,
IIPUMEHSITh WX B PEHICHUH TEOMETPUYCCKHX H (u3nueckux 3anad. [IpumenHsTs
CKAJISIPHOE NPOU3BEICHNE BEKTOPOB JIs1 HAXOXK/ACHUS JJIMH U YIJIOB.

Ilonb3oBaTbCs METOJIOM KOOPJAMHAT Ha IUIOCKOCTH, MPUMEHSTh €ro B pPELICHUU
T€OMETPUUYECKUX U IMPAKTUYECKHUX 3aj1ady.

Brnaners NOHATHAMU NPAaBUIBHOIO MHOTI'OYT'OJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIUHBI
JIyT'U OKPY>KHOCTH WU paJuaHHOI Mepbl yIja, YMETh BBIYUCIIATH IUIOIIA/Ib Kpyra u
ero yacte. [ I[pumMeHsTh mojydeHHbIE YMEHUSI B NPAKTUYECKHUX 3ajilavdax.
Haxonute ocu (Mu HeHTPbI) CHMMETPUN (DUTYP, TIPUMEHSTHh ABMXKEHHS TNIOCKOCTH
B POCTEHUIIMX CIIydasiX.

IIpuMeHATE NTOJTyYeHHBIE 3HAHUSI Ha IIPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOJEIIHN
JUIA 3aJa4d peaJbHOM JKHU3HUM M IPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
OpUMEHEHHEM TI0A00UsT M TPUTOHOMETPUYECKUX QYHKIMH (MMOJB3YysCh, THe
HEO00X0/IMMO, KAIbKYJISITOPOM).

2.6 IVTAHAPYEMBIE HPEAMETHBIE PE3YJbTATBI OCBOEHUA KYPCA «BEPOATHOCTD U

CTATUCTHUKA»
10 I'OJIAM OBYYEHMS)

IIpenmeTHbIe pe3ybTaThl OCBOEHUS Kypca «BeposiTHOCTh U cTaTUCTHKa» B 7—9 Kilaccax
XapaKTEePU3YIOTCs CIEAYIOIUMHA YMEHHUSIMHU.

7 Rjaace

Yurate wuHpOpMAILUIO, MpPEJACTaBICHHYIO B Tabiunax, Ha AUarpaMmax;
NpEeACTaBIsITh JaHHbIE B BHJE TaOIUIl, CTPOUTH JAHATPAMMBI (CTOJIOUKOBBIC
(cTonmbuaThie) U KPYyrOBbI€) IO MacCUBaM 3HAYCHUM.

OnuckiBaTh U UHTEPOPETUPOBATH pPE€albHbIC YUCIOBBIE JAaHHBIEC, ITPEJICTABJICHHBIE B
tabnunax, Ha aAuarpammax, rpadukax.

HWcnonp30BaTh AJIsi ONUCAHUSI JAaHHBIX CTaTHCTUYECKUE XapPaKTEPUCTHUKH: CpEOHEE
apudmMeTHiIecKoe, MearuaHa, HanOoJIbIlIee U HaUMEHBIIIee 3HAYCHUS, pa3Max.
Hmets mpescTaBieHue O CIIydalHOM M3MEHUYMBOCTU Ha IMpUMeEpax I1eH, (PU3UISCKUX
BEJIMYUH, aHTPOMIOMETPUIECKUX JaHHBIX; UMETh NMPEACTABICHHUE O CTAaTUCTUYECKON
YCTOUYHUBOCTH.

8 Kuacc

HN3Bnekatp u HpCO6p330BBIBaTL I/IH(I)OpMaLII/IIO, IIpCaACTaBJICHHYKO B BUJC Ta6J'II/II_[,



nuarpamMm, rpaduKoOB; IPEACTAaBIISITh JJaHHBIE B BUAE TAOJIHUIl, AUarpaMMm, rpaduKoB.
OmnuceiBaTh JaHHBIE C IIOMOILBIO CTAaTUCTUYECKHUX IIOKa3aTeJiel: CpeaHHuX
3HAUYCHUI U MEp pacceruBaHus (pa3Max, JTUCIIEPCHUS U CTAHIAPTHOE OTKIJIIOHEHHE).
HaxoauTh 4YacTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITHM, B TOM 4YHCIIE MO
pe3yJibTaTaM U3MEPEHHUN W HaOJIIOICHUH.
Haxonute BEpOSITHOCTH CIIydalHbIX COOBITMM B OIBITaxX, 3HAasT BEPOSITHOCTHU
SJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU
JIE€MEHTAPHBIMU COOBITUSIMU.
Hcrnionb3oBarh rpaduyeckde MOJICIIM: JEPEBO  CIYYalHOrO JKCIIEPUMEHTA,
auarpamMmsel DHiiepa, 4uciioBasl IIpsMast.
OnepupoBaTh MOHITUAMHU: MHOYKECTBO, IMOJAMHOKECTBO; BBIIIOJIHATh ONEpalluu Hax
MHO>ECTBaMHU:

a) oObeIMHEHME, IIepeCeUCHUE, JONOJIHCHHUE;

b) mepeuncnaTe deMEHTBI MHOYKECTB;

C) NPUMEHSTH CBOMCTBAa MHOXECTB.
Hcnonb3oBaTth rpaduyeckoe MpeacTaBIEeHUEe MHOXKECTB U CBS3CH MEXAY HUMH IS
OIMCAHUsA IIPOLIECCOB U SIBJIEHUMW, B TOM 4YMCJIE€ IIPU PEUICHUM 3adad U3 JPYyTrux
Y4Y€OHBIX NPEIMETOB U KYpPCOB.

9 Kiaacc

WM3Bnekate w npeoOpa3oBbIBaTh HWH(GOPMAIUIO, IIPEIACTABICHHYIO B Pa3IHIHBIX
WCTOYHHKAX B BHUJIE TaOIUll, AUarpamMm, rpadmkKoB; MPEACTABISITh JaHHBIE B BHJIC
TabuIl, auarpamMm, rpaguKoB.

Pemiate 3amaum  oOpraHu3oBaHHBIM  IIepeOOpPOM  BapHAHTOB, a TakKXe C
HCMHOJb30BAaHUEM KOMOWHATOPHBIX MPAaBUII U METOIOB.

Hcnomb30BaTh oONHCATEIbHBIE XapPAaKTEPUCTHKH JISI MACCHBOB YHCIIOBBIX
JaHHBIX, B TOM YHCJI€ CPEAHHUE 3HAYCHUSI 1 MEPbl paCCCUBaHUS.

HaxomuTe 4acTOThl 3HAUEHHUW M YacCTOTHI COOBITHS, B TOM YHCIE MHOJB3YSCh
pe3yiabTaTaMu MPOBEAEHHBIX U3MEPESHUN U HAOJIIOICHUH.

HaxoauTh BEpOSTHOCTH CIIyYaWHBIX COOBITHHM B M3yYCHHBIX OMNBITaX, B TOM YHCJIC B
OMBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPUSX HCHBITAHUMN
J10 TIEpBOT0 ycIieXa, B Cepusix ucnblTaHul bepHynnm.

NwmeTts npescTaBieHue O CIIydalHOW BEJIMUWHE U O pAaCIpPEAEIICHUHA BEPOSITHOCTEH.
HNmeTr mnpencraBieHHEe O 3aKOHE OOJIBIIMX YHCEJI KaK O MPOSBJIICHUH
3aKOHOMEPHOCTHU B CIIy4YailHOW M3MEHYHUBOCTH MU O POJU 3aKOHA OOJBIINX YHCET B
Opupojie U oOIIeCcTBE.



3. COAEPKAHUE YYEBHOI'O NPEIMETA «MATEMATHUKA»

3.1 COAEP KAHUE YYEBHOI'O KYPCA «<MATEMATHUKA» (I10 TOJAM OBYYEHMUS)
S KJIace

Hamypanvnvie uucna u_Hyv

Harypansaoe uucno. Psa HatypanpHbIX uucen. Uuncno 0. M3o00pakeHHe HaTypallbHBIX
quCces TOYKaMU Ha KOOPIMHATHOW(YHCIIOBOM) MPSIMOM.

Ilo3unmonHas  cucrema  cuucieHus. Pumckas  HyMmepanuss  Kak  OpUMEDP
HETIO3UIIMOHHOM CUCTEMBI cuucieHus. JlecaTuyHas cuctemMa CUHUCIICHUSI.

CpaBHeHHE HATypaJIbHbIX YHUCEJI, CPABHEHHE HATypalbHBIX 4Hcell ¢ HyJIEM. CriocoObl
cpaBHeHUsA. OKpyTJIEHUE HaTypaJbHBIX YHCEIL.

CnoxeHue HaTypalbHbIX 4YHCEJI; CBOMCTBO HYJS IIPU CIOXEHHUHU. BpluuTanue kak
JICCTBHE, OOpaTHOE CIIOKEHUIO. YMHOXXCHUE HATypaJIbHBIX YHCEJI; CBOWCTBA HYJISI M
€QUHUIIBI IPU YMHOXXEHHU. /leieHne kKak JericTBue, oopaTHoe YMHOXEeHNI0. KOMIIOHEHTHI
JICUCTBUI, CBsI3b MeXay HUMH. [IpoBepka pesynbpraTta apupMETHYECKOTO JICHCTBUSL.
I[lepemecTuTesibHOE UM coOUYeTaTEIbHOE CBOWCTBAa (3aKOHBI) CJIOKEHUS M YMHOXKEHWUS,
pacripenernTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcmnionp3oBanue OyKB AJii OOO3HAUEHHS HEU3BECTHOI'O KOMIIOHEHTa U 3alucH
CBOUCTB apu(PMETHICCKHUX JICHCTBUMN.

Jlenurtenu m KpaTHbIE 4YHWCIIA, PA3JIOKEHHE HA MHOXUTeEIU. [IpocThie m cocTaBHBIC
gucna. [Ipuznaku neaumoctu Ha 2, 5, 10, 3, 9. JlesieHne ¢ OCTaTKOM.

CrteneHp C HATypaJlbHBIM I1IOKa3aTeJEM. 3alliCh YHUCJIAa B BUJAE CYMMBI pa3psiAHBIX
cjaracMbIX.

YHucnoBoe BbIpaX€HUE. BrplunciieHHe 3HA4Y€HUW YHCIIOBBIX BBIPAYKEHHUU; IOPSIO0K
BBINIOJIHEHUSI JAercTBUi. Mcnosb30oBaHME IIpU BBIYMCIIEHUSIX IIEPEMECTUTEIIBHOTO U
COYETaTEeIbHOTO CBOWCTB (3aKOHOB) CJOXEHUS U YMHOXEHHs, paclpeAecIuTeILHOTO
CBOMCTBA YMHOKE€HMUS.

/poou

IIpencraBinenue o apoOU Kak criocoOe 3amucHu 9acTh BeIMduHbl. OOBIKHOBEHHBIC IPOOH.
IIpaBunbHBIE U HempaBubHbIE Apobu. CMmeniaHHas ApoOb; MPEIACTaBICHUE CMEIIaHHOMN
JpoOu B BUJE HETIPABWJIBHOU JpoOOU U BBIJICJICHUE LI€J0M YacTHU 4YHMcila U3 HENpaBUJIbHOMU
npobu. M3o00pakenne gpodei ToOuKkaMu Ha YHUCIIOBOU MPSIMOM.

OcHoBHOe cBoMcTBO Jpodu. Cokpamienue napo6eii. IlpuBenenue napodu K HOBOMY
3HameHateso. CpaBHeHUE apooOeit.

CnoxxeHue W BbIYUTAHUE JApoOeil. YMHOXKEHUE U JeJIEHHEe ApoOei; B3auMHO-OOpaTHBIE
poOu. HaxosxJieHrne 4acTH LEeJIOro U IeJIOro MOEero 4acTu.

Jecsitmunast  3anuck  gpooOeut.  IlpencraBinenue  gecsTUuyHOM  ApoOM B BUIAEC
OOBbIKHOBEHHOM. M300pakeHue NecCATUYHBIX JIpoOel TOouKaMHu Ha YHUCIOBOW  HOPSIMOM.
CpaBHEHHE NECATUYHBIX APOOECH.

ApudmeTrnueckue IEUCTBUS C JECATUUYHBIMH Apo0sMH. OKpYTJI€HHE JIEeCSITUYHBIX
apooeit.

Pewenue mexkcmosvix 3aday

Pemienne TtekcTOBBIX 3ajad apuPMETHUYECKHM crHnocoOoM. PeleHne normyeckux
3az1a4. Penienue 3agad nnepeOopoM BCceX BO3MOXKHBIX BapuaHTOB. Mcriosib30oBaHue IIpu
peuleHuu 3aj1a4u TabOIUIL U CXEM.

Pemienue 3amay, coaepkaninx 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BEJIUYUHBI:
® CKOpPOCTBh, BpEMsl, PaCCTOSIHUE; II€Ha, KOJHWYECTBO, CTOMMOCTBH. EIMHUIIBI

U3MEPEHHUS: MacChl, 0ObEMA, IICHBI; PACCTOSIHUS, BPEMEHH, CKOpocTH. CBS3b
Me)K)Iy CAOMHUIIaMU1 I/I3MepeHI/I$I Ka}KJIOﬁ BCIINYUHBI.

Permienne OCHOBHBIX 3aJad Ha JIpoOU.

IIpencraBieHne MaHHBIX B BHUJE TAOJIUI], CTOJIOYATHIX JHUATrPaAMM.

Haznsaonas ceomempus

Harnsauaeie npencraBiaeHust o purypax Ha IIJIOCKOCTH:




e TOYKAa, OpsiMasi, OTPE30K, JIy4d, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. Yroiu. [IpsaMoi, ocTpblii, TYIOM U pa3BEPHYTHIN YTJIbI.

e JlnuHa OTpe3Ka, METPUUYECKHUE €AUHUIIBI JIJIUHBI.

e JlyiMHA JIOMAaHOM, IIEPUMETP MHOI'OYT'OJIbHUKA.

e lI3MepeHHue U IOCTPOEHHUE YTJIOBC NOMOIIBIO TPAHCIIOPTUPA.

Harnsinaeie nnpeacraBiieHus o purypax Ha INIOCKOCTH:

¢ MHOI'OYI'OJIBHHUK; HPSAMOYIOJIBHUK, KBaApaT, TPEYrOJBbHUK, O pPaBEHCTBE
duryp.

e UM300pakenue duryp, B TOM dYHcJe Ha Kierdarol Oymare. IlocTtpoenue
KOHpUrypaumuii W3 dYacTel NOpsAMOH, OKPY>KHOCTH Ha HEIWHOBAHHOW WU
KJieTyaTod Oymare. VMcronb3oBaHHE CBOMCTB CTOPOH U YIJIOB HNPSMOYIOJIBHHKA,
KBaJpara.

e Ilnomane  NOPAMOYIOJBHHMKA W MHOI'OYTI'OJIBHUKOB,  COCTaBJICHHBIX U3
NPsIMOYTI'OJIBHUKOB, B TOM 4uciae QUIryp, H300paXEHHBIX Ha KieTdaTou
Oymare. EquHUIBI U3MEPEHUS! TIJTOMIA M.

Harnsanele npeacTaBieHus 0 HPOCTPAHCTBEHHBIX (pUrypax:

e [psIMOYTOJIbHBIN  MNapajuiesienuiie], KyO, MHororpaHHuku. HM3ob6pakeHue
OpOCTENIINX MHOTrOrpaHHUKOB. Pa3BEpTku kyOa u mapajuienenunena. CoszaaHue
MoOJieJIel MHOTOI'paHHUKOB (U3 Oymaru, NpOBOJIOKH, TUIAaCTUJIIMHA U Jp.).

O6BEM NIPSIMOYTOJIBHOTO Napalenenunena, Kyoa. Eqnanie: nsmepenust oonEma.

6 KJaace

Hamypanvusie uucna

ApudmeTnyeckrue JICHUCTBUS C MHOTO3HAYHBIMHA HATypaJILHBIMUA dYHCIIaMH. UHWCIIOBBIC
BBIPAKEHUSI, TIOPSIJIOK JICMCTBUM, HCIIOJB30BaHUE CKOOOk. UHcmonbp3oBaHue 1ipu
BBIUHMCJICHUSIX MEPEMECTUTEIILHOTO U COYETATSCIBbHOIO CBOWMCTB CIIOXXEHUS U YMHOXXEHHUSI,
pacrpeneIuTeIbHOTO CBOMCTBA YMHOXKEHUs1. OKpyTieHHue HaTypalbHbBIX YHCE.

JlenmuTenu u KpaTHBIC YHCJIA; HAUOOJBNIMN OOMNIMH JICIUTEIIb U HaUMEHbIIIee olIee
KpaTtHoe. /[eTuMOCTh CyMMBI U Tpou3BeaeHUs. JleJIeHrne ¢ OcTaTKOM.

00u

OObIKHOBEHHAas1 IPOOb, OCHOBHOE CBOMCTBO JpoOH, cokparieHue apobeii. CpaBHeHUE U
yropsinouuBaHue ApooOeit. Pemenue 3a1ad Ha HaXOXJAEHUE YaCTH OT IIEJIOTO W IIEJIOTO TO0
ero yactu. JIpoObHoe uyucio kak pelynbTar aeneHus. [IpeacraBinenue necaTuaHol ApoOH B
BHUJIE OOBIKHOBEHHOW APOOU U BO3MO>KHOCTH MPEACTABICHUSI OOBIKHOBEHHOM ApOOU B BUJIC
necaTudHou. JlecaTuuHbple ApoOM U MeTpudUecKas cucremMa wmep. Apudmerudeckue
JEWCTBUS U YUCIJIOBBIC BBIPAYKEHUSI C OOBIKHOBEHHBIMHU U JICCITUYHBIMH APOOSMU.

OtHolienue. JlejeHue B JaHHOM oOTHomIeHHMH. MacmTtad, nponopuus. [Ipumenenue
OPONOPLUM MPU PEUICHUM 3aj1a4.

IlonsaTHe npoueHTa. BeiuncieHnne npoueHTa OT BEJIMYUHBI U BEJIMYUHBI MO €€ MPOLICHTY.
BripakeHue TMpoOIEHTOB JAECATUYHBIMU ApoOsimu. Pemenue 3agady Ha OPOIEHTHI.
BripakeHue OTHOLIEHHUSI BEJIMYUH B MPOLEHTaX.

Ilonooxcumenvuvle u_ompuyamenpHvie yucia

IlomoxkutenbHble W  OTpULOATENbHBIE uucia. lLlensle uywmcna. Moagyne uwucna,
reoMeTpudecKass HWHTeprnperanus MoayJiss 49uciaa. HM3o0pakeHue dYHceaT Ha
KOOpPAHUHATHOM Mpsimoii. UnucioBkie IpoMexxyTKu. CpaBHeHUE ducell. ApudMeTHudecKue
JEUCTBUS C MOJIOKUTEIBHBIMH U OTPUIIATESIIBHBIMU YHCJIaAMH.

IlpssmMoyronbpHasi cucTemMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTbl TOYKM Ha
IUIOCKOCTH, abcumcca u opauHarta. [locTtpoenwe Touek U GUryp Ha KOOPJAMHATHOM
MJIOCKOCTH.

bykeennvle sviparxcenus

IIpumenenne OYyKB [JIsI 3al0UCH MATEMAaTUUYECKUX BBIPAKEHHUN W MPEUTOKSHUM.
CaoiicTBa apudmeTnueckux AeicTBUil. BykBeHHBIE BBIPAKEHUS U YHUCIIOBBIE MOJCTAHOBKH.
BykBeHHBIE paBEHCTBA, HAXOXXJICHHE HEWU3BECTHOTO KOMITOHEHTA. DopMyiibl; (HOPMYITHI




IepuMeTpa 1 IJIOLIAAN IPsIMOYTOJIbHUKA, KBaJgpaTa, oObEMa napaiesenuinena u Kyoa.

Pewenue mexkcmogvix 3aday

Pemrenne TexkcTOBBIX 3azad apudMeTHdyecKuM crnocodOom. PemieHne norundeckux
3as1a4. Penrenue 3aj1ay nepebopoM BCEeX BO3MOKHBIX BAPHUAHTOB.

Pemienue 3anay, coneprkalux 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIUYUHBIL:

® CKOpPOCTb, BpeMms, paccrosiHue; 1eHa, KOJINYECTBO, CTOUMOCTb;
MPOU3BOJIUTEIILHOCTh, BpeMsi, 00bEM pabdoTel. EnuHUIBI M3MEpEeHUs: Macchl,
CTOMMOCTH; PACCTOSHUsI, BPEMEHH, CKOpOCTH. CBA3b MEXIy €IUHHULIAMU
U3MEPEHUS KaXKJ10W BEJIMYUHBI.

Pemenne 3ana4, CBSI3aHHBIX C OTHOILLICHUEM:

¢ [IPONOPLHUOHAIBLHOCTHIO BEJIIMYHUH, IPOLICHTAMU;

® pelIeHHE OCHOBHBIX 3a7a4 Ha JPOOUU MPOIEHTHI.

e OneHkKka U NPUKHJIKA, OKPYIJIEHUE pe3yJibTaTa.

e CocraBiieHue OyKBEHHBIX BBIPA’KEHUU I10 YCIIOBUIO 3a/1a4U.

IIpencraBienne MaHHBIX C OOMOMIBIO TaOMUI M auarpamMm. CronduaTbeie AUarpaMMbl:
YTEHHUE U ITOCTpOCHUE. UTeHNE KPYroBbIX AUarpaMM.

Haznaonaa zeomempus

Harnsinaeie npesicraBieHus o purypax Ha IJIOCKOCTH:

e TOUKa, IpsiMasi, OTPE30K, JIy4d, yroJi, JJoMaHasl,

¢ MHOTOYTOJbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BzaumMHOe pacnosiokeHue ABYX IIPsIMBIX Ha IUIOCKOCTH, HapajlieJIbHbIE IIPSIMBbIE,
HepIEHANKYJISIpHbIE TpsiMble. MI3MepeHne pacCTOsIHUII:

e MEXIYy ABYMs TOUKAMH, OT TOYKH 1O HPSAMOU;

e JUIMHA MapuUIpyTa Ha KBaJApaTHOM CETKE.

HN3mepenne M MOCTPOEHHUE YIVIOB C NOMOLIBIO TpaHCHOpTHpa. BUIbl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJIbHBIN; paBHOOEAPEHHBIN, pPABHOCTOPOHHUM.
YeThIpEXYTOJNbHUK, IPUMEPHI YETBIPEXYTOJbHUKOB. IIpsAMOyrojgsHuUK, KBaapar:
HUCIIOJIb30BAaHUE CBOWMCTB CTOPOH, yIJOB, JuaroHaljieil. M3o0pakeHrne reoMeTpuiaecKux
(uryp Ha HeIMHOBAaHHOW Oymare C HCIIOJIb30BAaHUEM LIMPKYJs, JUHEHKH, YroJIbHHKA,
TpaHcnoptupa. IlocTpoenus Ha kjeTyaToil Oymare.

Ilepumerp MHoOroyrosjgpHuka. lloHsiTne nuomanu GUrypbl; €IUHHUIBI U3MEPEHUS
mwinomaau. [pudmmkénHoe n3MepeHre miomaad Guryp, B TOM 4YHCJI€ Ha KBaJApaTHOU
cetke. [IpubnuxxEéHHoe N3MepeHne NJIMHBI OKPY>XHOCTH, TJIOIIAAN KpyTa.

CumMmMeTpusi: eHTpajlbHasl, OCeBasl U 3€pKajibHasi CUMMETPUH.

ITocTpoenne cuMMeTpUUYHBIX (QUTYD.

Harnsigaele npecTaBiaeHusl O HPOCTPAHCTBEHHBIX (PUTypax:

e [Qapajulieyienunesn, KyO, Npu3Ma, NUpaMHuAa, KOHYC, LMJIMHAp, LIap u cdepa.
HN3o6paxxenue POCTPAHCTBEHHBIX duryp. ITpumeps! pa3BEPTOK
MHOTOIpaHHUKOB, LMJIMHApPA U KoHyca. Co3gaHue mMojeneid NpoCTPaHCTBEHHBIX
¢uryp (n3 Oymaru, mMpOBOJIOKH, IMJIACTHUIIMHA U AP.).

Ilonstue o00BEMA; eauHUIIBI u3MepeHuss oO0bEma. OOBEM NOPSIMO- YroJbHOTO
napajuiesenunesia, Kyoa.

3.2 COAEP KAHUE YYEGHOI'O KYPCA «AJITEBPA» (IO TOAAM OBYYEHU )
7 KJ1acc
Yucaa u evluucnenus

PanmonanmpHbIe YmMCIIa

JpoOGu 0OOBIKHOBEHHBIE U ICCIATUYHBIE, TIEPEXO] OT OJJHOU (hOPMBI3AITHUCH IPOOEH K APYTOM.
IloHsiTHEe panMOHAJIBHOTIO YHCJIa, 3alliCh, CPAaBHEHHE, YHOPSAOYHMBAHUE PAIMOHAJIBHBIX
yucen. ApudmeTrnueckue AEUCTBUS C pallMOHAIIBHBIMU 4YHCIIaMU. PemeHuwe 3amad u3
pealbHOM MPaKTUKHU HA YacTH, HA JPOOH.

CrernieHb C HaTypaJIbHBIM IIOKa3aTeJeM: OIpe/elieHue, IMpeoOpa3oBaHME BBIpAXKECHUI Ha
OCHOBE OmnpeaesIeHUsI, 3aluCh 00X uncel. [[poneHTsl, 3amuch MPOIEHTOB B BHJIE JIPOOH
U IpoOu B BHJIE NPOILICHTOB. [pH OCHOBHBIC 3aJa4d Ha MOPOIICHTHI, pEIIeHHEe 3aJad H3




peaibHOM NPAaKTUKH.

ITpumeHeHne Npu3HaKOB JICJIUMOCTH, Pa3JI0KEHUE HAa MHOYKUTEJIN HaTypaJIbHBIX YUCEII.
PeanbHble 3aBUCUMOCTH, B TOM 4YHCJI€ OpsAMasi U oOpaTHasi IPOMOPLUOHATIBHOCTH.
Ancedpauueckue gvipaliceHusn

IlepeMeHHBIE, YMCIIOBOE 3HAYEHWUE BBIPAKEHHUS C IEpeMEHHOW. JlomycTumble 3HaAYCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCHUMOCTH MEXIY BEIIMYWMHAMH B BUIAC (POPMYIIBI.
Boruucinenuss mo ¢opmynam. [IpeoObpazoBaHne OyKBEHHBIX BBIPaXXEHHUM, TOXKIECTBEHHO
paBHBIC BBIpaXXCHUs, TIIpaBUjia IIPeoOpa3oBaHUs CYMM ¢ IIPOHW3BEICHUI, NOpaBUia
PacKpBITHSI CKOOOK U IPUBEICHUS ITOJOOHBIX CJIaraeMbIX.

CBoiicTBa CTENEHU C HATypaJbHBIM I1IOKAa3aTEJIEM.

OpHousieHbl 1 MHOTrowieHbl. CterneHb MHOroudieHa. CloXeHue, BbIUMTaHUE, YMHOXKCHHUE
MHOTOYJIEHOB. MDOpMyJibl COKpAIIEHHOIO YMHOMXEHMs: KBaJpaT CyYMMBbI M KBajapatr
pazsHocTtu. @opmyJia pa3HOCTU KBaapaToB. Pa3jiokeHue MHOIO4YJIEHOB HA MHOXWUTEIIH.

Ypasnenusn

VpaBHEeHHE, KOPSHb yYpaBHEHHs, MpaBUia IpeoOpa3oBaHUsl YpaBHEHUSI, PaAaBHOCUIILHOCTh
YpaBHEHUM.

JInneliHOe ypaBHEHHME C OIHOM IIEPEMEHHOM, YMCJIO KOPHEH JIMHEHWHOIo YypaBHECHUS,
peuieHue TUHEWHbIX ypaBHEeHUU. CocTaBiI€HUE YpaBHEHUU MO YCJIOBHUIO 3ajiadyu. Perienue
TEKCTOBBIX 3a7a4 C ITOMOIIbIO YPaBHECHH M.

JIuneitHoe ypaBHEHHE C ABYMsSI MEepEeMEHHBIMU u ero rpaduk. Cucrema IBYyX JIMHEHHBIX
YpaBHEHUHN C AByMsI NIepeMEeHHbIMHU. PelieHne cucteM ypaBHEHHM CITOCOOOM MOACTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a7a4d C IIOMOIIBIO CUCTEM YpPaBHEHUH.

Koopounamul_u_cpagpuxu. @ynxyuu

Koopaunara Touku Ha npsiMmou. UucioBele TpoOMExXyTKH. PaccTrosiHue Mexay AByMs
TOYKaMH KOOPAWHATHON HPSIMOMH.

IIpsimoyronpHass cucrema koopauHat, ocu OX u Oy. AOcuucca U opauHaATa TOYKHU Ha

KOOPJAMHATHOMN IIJIOCKOCTH. I[Tpumeps! rpadukoB, 3aganHbIX (dopmynamu. UrteHwue
rpa¢ukoB peaibHbIX 3aBUcuMmocTed. Ilonsatne ¢ynkumu. I'padpuk dynxkuun. CpoiicTBa
¢bysxumii. JIlmnetnas pyuknowusi, e€ rpadpuk. I'papuk dpyakuum y = |x |. I'paduueckoe
pelIeHNEe JWHEHWHBIX YPABHECHHUN W CHUCTEM JIMHEUHBIX YPAaBHEHMU.

8 kaace

Yucna u eviuucienusn
KBanparuselii kopeHbp u3 uuciaa. lloHstue o6 uppanmoHanbHOM uucie. JlecsiTUdyHbie
OpUOIMKEHUsT HppalMOHAIBHBIX 4ucell. CBoiictBa apudMETHUUYECKUX KBaJApaTHBIX
KOPHEH M UX MPUMEHEHHUE K NPeoOpa30BAHUIO YUCIOBBIX BBIPAKECHUIN U BBIYUCIECHUSIM.
JlencTBUTENBHBIE YHCIIA.
CrenieHs ¢ LIEJIBIM ITOKa3aTeneM U €€ cBoiictBa. CTaHaapTHas 3alMCh YMCIIA.

Anzebpauueckue 6blparcenus
KBanpaTHblii TpEXUIIEH; PA3JI0KEHNUE KBaAPAaTHOIO TPEXYJICHA HA MHOYKUTEIIN.
Anrebpanueckass JpoOb. (OCHOBHOE CBOWCTBO ajiredOpaudeckoil apodou. CrnoxxeHue,
BBIUMTAHHUE, YMHOXXEHHUE, eJIeHne aJireOpandeckux JpooOei. PanumoHanbHbIe BbIpa)KeHUs
U UX npeoOpazoBaHUE.

Ypasnenusn u nepasencmea
KBanpatHoe ypaBHeHue, (opMmysia KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemtenue ypaBHEHHMN, CBOISIIIUXCS K JIMHEHWHBIM U KBaJpaTHbIM. [Ipocreiimmne apobHO-
panvoHaIbHbIE YPABHEHUS.
I'paprueckass mHTEpHnpeTanvss ypaBHEHHU C ABYMsI NEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpPaBHEHUH C AByMs NepeMeHHbIMU. [IpruMepsl penieHusi cucteM HEJIMHEUHBIX ypaBHEHUU
C ABYMs IIEPEMEHHBIMU.
Pemenue TeKCTOBBIX 3aj1ad aJreOpanvdecKuM CIIOCOOOM.
YucnoBele HEpaBeHCTBA M HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM NE€PEMEHHOM.
PaBHOCHUIIBHOCTH HepaBeHCTB. JIMHeNHbIE HEpaBEeHCTBAa C OJHOW IepemMeHHOU. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

Dynkyuu




I[Monssitue ¢dynkmuu. OOIaCTh ONMPENCICHUS U MHOXECTBO 3HaueHUU (yHKIuu. CriocoObl
3aaHusl PYHKIIUH.
I'padpux dbyskumu. Urenwme cBoiicTtB PyHKIMU mo €€ rpaduky. [Ipumepsr rpadmukoB
(pyHKIIHNA, oTpakaromux  peajibHbIE MPOIISCCHI.
DyHKIMH, ONMCHIBAKOIIHE MPSIMYI0 U 00paTHYI0 3aBUcUMOCTH. [locTpoeHne u uyreHue rpadukon

y:kx,y:kx+b,y:S.
Yucna u eviuucienusn
JlelicTBUTEIbHBIE YUCIIA
PanmonaneHble yMciia, UppalMOHAJIbHBIE YHCJIA, KOHEYHbIE U OECKOHEYHBIE JIeCATUYHBIE
napobu. MHOXKECTBO ACHUCTBUTEIILHBIX YHCEN; JCUCTBUTEIILHBIC YHCIa KaK OCCKOHCYHBIC
JlecsiTUYHbIE  JApoOu. B3aMMHO OJHO3HAUHOE COOTBETCTBHE MEXAY MHOXECTBOM
JAEUCTBUTEIBHBIX YHACE U KOOPJAWUHATHON MPSIMOM.
CpaBHeHHE JEUCTBUTEIBHBIX 4YHCEN, apu@MeTHdYecKue AeHCTBUA C AEeHCTBUTEIbHBIMU
4HCJIAMU.
Uzmepenus, npuOIMKEHUs, OLEHKN
Pa3sMepsl 00BEKTOB OKPYIKAIOMIETO MUPA, JJIUTEIHHOCTD IIPOIIECCOB B OKPY’KAIOILIEM MHUPE.
ITpuOnn>xk€HHOE 3Ha4YE€HHUE BEJIWYHHBI, TOYHOCTH NpUOIMKeHUsA. OKpyriieHue 4Yucell.
IIpnknaka u oneHKa pe3yJibTaTOB BBIUYMCIICHUM.
9 xaacc
Ypasnenusn u nepasencmea
YpaBHEHUS ¢ OHON NEPEMEHHON
JInneliHOe ypaBHeHHe. Pelmienrue ypaBHEHUM, CBOASIIINXCS K JIMHECHHBIM.
KBangpatHoe ypaBHeHue. Pemenue ypaBHEHHIH, CBOISLIUXCA K  KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHUe. [Ipumepsl pelieHus1 ypaBHEHUU TPEThEU U 4YETBEPTON CTEIICHEU
pas3JIO)KEHUEM Ha MHOYKUTEJIIN.
Pemienne napoOHO-pallMOHAJIBHBIX YypaBHEHUH. PemieHue TeKCTOBBIX 3ajiad
anrebpanyecKuM METOIOM.
CucreMbl ypaBHEHUI
YpaBHEeHHE C JAByMsl INIEpEMEHHBIMH U €ro rpaduk. Pemenue cucrem ABYyX JIMHEHHBIX
YPaBHEHUH C JBYMs IEpEMEHHbIMHU. Penienne cCucTemM JABYyX YpPaBHEHHI, OOHO U3 KOTOPBIX
JIMHEWHoe, a Jpyroe — BTOpod creneHu. ['paduueckass HHTEpIpEeTalUs CHUCTEMBI
YPaBHEHUH C ABYMsI IEPEMEHHBIMU.
PenteHue TEKCTOBBIX 3ajad ajareOpandeckKuM CIOCOOOM.
HepagencrBa
HucnoBbBIE HEPABEHCTBA U UX CBOMCTBA.
Pemrenne nuHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. PemeHne cucreM JIMHEWHBIX
HEpaBeHCTB ¢ oOAHOM miepeMeHHol. KBaaparnele HepaBeHcTBa. ['paduueckas
HHTEpIpETALs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI II€PEMEHHBIMHU.
Dyukuuu
KBanpartuunas ¢ynknus, e€ rpaduk u cpoiictBa. IlapaGona, koopAWHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHH NapadoJIbl.

I'paduku pyHKIUN y = KX, Yy =KX + B,y = E .y =vVx,y=x3,y= x| uux cpoiicTsa.

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHECHHH.

Yucnosvie nociedogamenbhocmu

Onpenenenne U cnocoObl 3a/JaHUs YUCIIOBBIX M0CIE0BATENBHOCTEN

ITonsiTne 4HCIOBOIl MOCJIENOBATEIBHOCTH. 3alaHHUE IIOCJIEAOBATEIBHOCTH PEKYPPEHTHOM
popmynoit u popmynoi

N-oro 4JjeHa.

ApudmeTnyeckas u reoMeTpuyuecKkas Oporpeccun

Apudmernueckass M TI'€OMETpUYECKass IPOrPECCHUU. dopmynbl N-0ro  4jeHa

apuPMEeTUIECKON U TeOMETPUUECKOM NPOrpeccruii, CyMMBbI IIEPBBHIX N YJICHOB.

HN3o0pakenne ujeHOB apu(METHUYECKOM U T'€OMETPHUYECKOM MNpOrpeccuil TOYKaMHu Ha

KOOPAWHATHOW MJIOCKOCTH. JIMHENHbIN 1 SKCHOHEHIIMAJIbHBIN pocT. ClI0KHBIE ITPOLEHTHI.

3.3 COAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUSA» (11O 'OAAM OBYYEHMUS)




7 kaacc
HauansHable noHsiTuA reomerpuu. Todka, mpsimasi, OTpe30K, Jyd. Yroi. Buael yrios.
BeprtukaneHble U cMexHbIE yIuibl. buccektpuca yrna. JlomaHas, MHOI'OYTIOJIbHHK.
[TapannenbHOCTh U NEPHEHAUKYIISIPHOCTD HPSMBIX.
CummeTrpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsl cumMmeTpun
B OKPY>KalOLIEM MUpE.
OCHOBHBIE IIOCTPOEHHS C HOMOIUBIO LHUPKYJ U JUHEUKHU. TpeyroiapHUK. BeicoTa,
Me/IMaHa, OMCCeKTpHuca, uX CBONcCTBA.
PaBHOOe1peHHBIN 1 PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyTrojabHHKA.
CpolicTBa M TIIPU3HAKH pPaBHOOEIPEHHOro TpeyrojbHUuka. IIpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.
CpoilicTBa W TMpPHU3HAKU M[apajuiesibHbIX MpsiMbIX. CyMma yIrjioB TpEyroJbHHUKA.
Buemnue yribl TpeyrojbHUKA.
IIpssMOoyronbHbId TpeyrojJbHUK. CBONWCTBO MEIHAaHblI ONPSIMOYTOJIBHOIO TPEYyrOJbHUKA,
NpoOBEAEHHON K runoreHys3e. lIIpusnakm paBeHCTBa NPSAMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsiMmoyTroJibHBIA TPEYTOJIBHUK C YIJIoM B 30°.
HepaBeHncTtBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JoMaHOW, TeopemMa O OosbiieM yriae U OojblIed CTOpPOHE TPEyroJbHHUKA.
Ilepnenaukysip 1 HaKJIOHHAsI.
I'eomerpuueckoe mecto Toudek. buccekrpuca yria M CepeIMHHBIN MNEPIEHIUKYISIP K
OTpPE3KYy KaK reOMETPHUYECKHE MECTa TOYEK.
OKpy>XHOCTh U KpyI, XOopaa WU OuaMeTp, HUX CcBoicTBa. B3aummMHOe pacrnionokeHue
OKpy>XHOCcTU U npsimoui. KacarenbHasi W cekymiass K OKpPYXHOCTU. OKpY>KHOCTBb,
BIIMCAaHHas B yroJj. BnimcanHass u onucaHHasi OKPY>KHOCTHU TPEYTOJIbHUKA.
8 kuacc
YereipéxyroabHuku. llapamnenorpamm, €ero mpu3HakKd M CBOMCTBa. YacTHbIE cily4dau
napajjiesorpaMmMoB  (IpSMOYTOJIbHUK, poMO, KBaJpaT), HMX HOpU3HAKA U CBOMCTBA.
Tpamnenusi, paBHOOOKasi Tpanenusi, €€ cBoOMcTBa W NOpU3HaAKU. [IpsiMOyrosbHas
Tparneuus.
Meron ynsoenuss menuanbl. lleHTpanbHas cummerpust. Teopema Paneca u Teopema o
OPOIIOPLUOHAIBHBIX OTPE3KaXx.
CpenHue JIMHUM TPEYyTroJbHUKA U Tpanenuu. LleHTp macc TpeyrojabHUKA.
ITonobue TpeyrodbHUKOB, KOd(]duimeHnt mnomaoodus. [lpuzHaku 1momgoOus TPEyroJbHUKOB.
ITpumenenue nmoo6us NIpU peHICHUH NTPAaKTUYECKUX 3aJ1a4.
CsolicTBa mioniaae reomerpudeckux puryp. @opmyssl 1S II0MIAAU TPEYTOJIbHUKA,
napa’suiejsorpaMmma, pomoa u tpanenuu. OTHONIEHHUE TIoIaAed Mo JOOHBIX GUTyp.
Brruucnenue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4yaTol Oymare.
Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHUH MPaKTUUYECKUX
3a7ad4.
CuHyC, KOCHHYC, TaHI'€HC OCTpPOI'0 yrIJjia MNpsIMOYIOJBHOIO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue QyHkimuu yrios B 30°, 45° u
60°.
BrnmcanHble M LIEHTpaJIbHbBIE YIJIBI, YTOJI MEXIAY KAacaTe€JIbHOU M XOPAOU. YTJIBI MEXIY
XOpJaMHM M CEKyIIMMH. BrrcaHHbIE W ONHMCAaHHBIE YETBIPEXYTOJIBHUKH. B3auMHOe
pacrnonoxeHue NByX okpykHocTtel. Kacanme okpykHocTtei. OO1me KkacaTeabHbIE K JIBYM
OKPY>XHOCTSIM.
9 kJaacc
Cunyc, kocuHyc, TaHreHc yrios oT 0 7o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
dopmysibl IpUBEAECHUS.
Pemienne TtpeyronpbHukoB. Teopema KOCHMHYCOB M Teopema CHHYcOB. Penienue
MPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAaHUEM TEOPEMBIKOCUHYCOB M TEOPEMBI CUHYCOB.
IIpeobpazoBanue no1o6us1. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.
Teopema 0 npou3BEeEHUN OTPE3ZKOB XOP/I, TEOPEMBI O MPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TEOpeMa O KBaapaTe KacaTEJIbHOIM.



e BekTop, mimHa (MOOYJTb) BEKTOPA,

® COHAIIPABJIEHHBIE BEKTOPHI, IIPOTHUBOIIOJIOKHO HAITPABJIICHHBIE BEKTOPBI,

® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIE€pALlUU HAJl BEKTOpPaMU.
Pa3noxenue BekTOpa MO ABYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHarbel BekTOpa.
CkasipHO€ TPOU3BEJICHUE BEKTOPOB, IPUMEHEHHUE NJIs HAXO0XKASHUS JIJIMH U YTJIOB.
JlekapTOoBbl KOOpPAMHATHBI Ha IUIOCKOCTH. YPaBHEHUSI IPAMOM M OKPYKHOCTH B
KOOpJINHATaxXx, MEPECEUYEHHE OKPYKHOCTEU H TMpsIMBIX. MeToa KOOpAWMHAT U €ro
OpUMEHEHHE.
IIpaBuibHBIE MHOTOYTOJIbHUKH. J{IMHA OKpy>KHOCTHU. ['panycHasiu paJuaHHasi Mepa yria,
BBIYMCIICEHHUE NJIUH YT OKpy>kKHOcTel. [Inmomanes kpyra, cekropa, CerMeHTa.
JIBM>keHHUsT IUIOCKOCTH W BHYTPEHHHE cuMMeTpud  ¢Guryp  (dIIeMEHTapHbBIC
npenacrtapiienus). [lapamiensHbiid iepeHoc. [loBopoT.

3.4 COAEPKAHUE YYEBHOT'O KYPCA «CTATUCTUKA U BEPOATHOCTb» (IIO 'OJAM
OBYYEHUA

7 kjacce

IlpencraBienue maHHBIX B BHUJE TaOIUIl, AuUarpamMm, rpadukoB. 3ariolHeHUe Tabull,
YTE€HUE M MOCTPOCHUE auarpaMm (CTOJOHMKOBBIX (CTOJOYATHIX) U KPYroBbIX). UreHue
rpadUKoOB peaJibHbIX mnpoleccoB. M3BieueHue wuHbOpMallMM W3 JAUarpaMMm M TaOJuIl,
UCIIOJIb30BAHUE U UHTEpIpETAns JJTaHHBIX.

OnucarenbHas CTaTUCTUKA: cpeaHee apudMeTHUYecKoe, MeauaHa, pa3Max, HauOoblIee U
HaWMCHbIIIEe 3HAYCHUs Habopa  4YHCIOBBIX JIaHHBIX. [lpumMepsl  ciy4dailHOU
U3MEHYHUBOCTH.

Cry4JaliHbIN 3KCTIEpUMEHT (OIBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh B yacTtoTta. Ponb
MaJIOBEPOSATHBIX U NPAKTUYECKHU JIOCTOBEPHBIX COOBITUH B IIPUPOJE U B oO1mIecTBe. MoHeTa
U UTpajibHasi KOCThB TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepuinHbl. Yucno pédep u cymMapHasi CTENEeHb BEPILHH.
IIpencraBnenne o cBsizHocTh rpada. llemm u nwkiel. [lytu B rpadax. O6xox rpada
(pitnmepoB myTh). [IpencraBnenne 00  opueHTHpoBaHHOM Tpade. Pemienue 3amauc
MMOMOIIIBIO TpadoB

8 KkJacc
IIpencraBinenne naHHBIX B BUAE TaOnul, auarpamm, rpa@ukoB. MHOXECTBO, 3JIEMEHT
MHO’KECTBA, IMOJAMHOXecTBO. Omnepanuu HaJl MHOXKE€CTBaMHU: OObEJIMHEHUE, TIEpeceUeHUE,
nonosHeHHue. CBoiicTBa onepanuii HaJl MHOXKECTBAMU: IEPEMECTUTEINBHOE, COYETATEIBHOE,
pacopenenuTenbHoe, BKIIOYeHUs. Vcnosp3oBaHue  rpaUyecKkoro  IpeacTaBJICHUS
MHO’KECTB JIJIsl OIIMCAaHUsI PE€AJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a1a4.
N3mepenue pacceuBaHusi JaHHBIX. Jlucniepcusi U cTaHAAPTHOE OTKJIOHEHUE YMCIIOBBIX
HaOopoB. /lnarpamma paccenBaHUs.
DOnemMeHTapHble CcOObITUSA ciydyaliHoro onbsiTa. CiyuaiiHele coObiTus. BepositHocTH
coObITUH. ONBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU. CiiydyaliHbIA BBIOOD.
CBsi3b MEXK/ly MaJIOBEPOSITHBIMM M HPAKTUYECKH JIOCTOBEPHBIMU COOBITUSAMH B IIPUPOJE,
oO0111ecTBe U HayKe.
Jepeo. CBOMCTBA N€PEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHHUE BUCAYEH BEPUINHBI,
CBsI3b MEXJY YHCIJIOM BepIINH U uucioM p&dep. IlpaBmiio ymHoxeHnus. Pemenne 3agad c
nomomipio Tpados. [IporuBomnonoxxabie coObiTHsA. Juarpamma Diinepa. OObeauHEHHE H
nepeceueHne coObITUH. HecoBmecTHble coObITHs. DopMyra  CHOXKEHUST BEPOSITHOCTEH.
YcnoBHas BEPOSITHOCTb. ITpaBuio YMHOEHHUSI. He3aBucumelie COOBITHSI.
IIpencraBnenue DKCIIEpUMEHTA B BHUJAE JepeBa. PenieHune 3azad Ha HaxO0XKIEHHUE
BEPOSITHOCTEN C MOMOIIBIO JIEpE€Ba CIIYYAaWHOI O 3KCIIEPUMEHTA, JUarpamMm Dujepa.

9 kJaacc
IIpencrasienne naHHbBIX B BHUJE TaOJIHL, AUarpamM, rpapuKoB, MHTEpPIIpEeTAaLMs JJTaHHBIX.
YreHue u ocTpoeHue TabJIHLl, 1uarpaMM, rpa)ukoB MO pealbHBIM JIAHHBIM.



IlepectanoBku u ¢dakropuan. Coderanust U 49uciao coueTaHuii. TpeyronpHuUK Ilackasns.
Pemenue 3aga4 ¢ UCIIOJIL30BaHUEM KOMOUHATOPUKU.

I'eomeTpuueckasi BepossTHOCTh. CiydaiiHbIii BBIOOP TOYKU M3 (PUTYPBI HA TLIOCKOCTH, U3
OTpEe3Ka U U3 AYI'M OKPY>KHOCTH.

HcneiTanue. Ycnex u Heyaada. Cepusi UCHBITAaHUU J10 NepBoro ycnexa. Cepusi UCIIbITaHUMN
Bepnynnmu. BeposTHOCTH COOBITHH B cepuH UcnbITaHU bepHyIun.

ChnyyaliHasi BeJIWYMHA M paclpelesICHUE BEpOSTHOCTEH. MaTreMaTudeckoe OXKHUIaHUE U
aucnepcusi. llpumepbl MaTeMaTHYECKOIO OXHMJAaHUS KaK TEOPETHUYECKOIO CPEIHEro
3HAQYEHUsI BEJIMYHUHBI. MaTeMaTH4eCcKOe OXHUJAHWUE M AUCHEPCUs CIIyYalHOU BEIWYHHBI
«YHCIJO YCIIEXOB B CEpPHUU UCIIBITAaHUN bepHyiim».

I[lonsitTue o 3akoHe OoJbIIMX uucel. M3MepeHue BeposSITHOCTEH C MOMOIIbIO0 YyacToT. Posib
Y 3Ha4YeHHUE 3aKOHA OOJIBIIUX YHUCEJI B MPUPOJIE U OOIIECTBE.
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