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MOACHHUTE/JIbHASA 3AIIUCKA

OBLIAA XAPAKTEPUCTHKA YYEBHOI'O IPEAMETA «MATEMATHKA»

[Tpumepnas pabouast mporpamma 1o MaTeMaThke JuIst 00ydaromuxcs 5S—9 kimaccoB pa3paboTaHa Ha OCHOBE
®enepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢ yI€TOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHMMA, IPEABABIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, M TPAIUIIHIA
poccuiickoro o0pa3zoBaHusl, KOTOPbIE 00ECIIEUMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSIMH,
COCTaBJISIOLIMMU OCHOBY JJIs HEIPEPHIBHOIO 00pa30BaHUsS U CAMOPA3BUTHS, a TAKXKE 1IEJIOCTHOCTD
OOMIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIILHOTO pa3BUTHs o0ydatomuxcs. B paboueit mporpamme
yuTEeHBI UJeH U noJsioxxeHus Konuenuu pa3sutus MmatemaTuueckoro oopasosanus B Poccuiickoit @enepauuu.

B snoxy nudporoii Tparcopmaryu Bcex cdep 4eIoBeUeCKOi eI TeTbHOCTA HEBO3MOXKHO CTATh
00pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHUUeCKOM MOATOTOBKU. YKE B IIKOJIE
MaTeMaTHKa CITY)KHUT OTIOPHBIM MTPEIMETOM JUIS U3YUEHHsI CMEKHBIX TUCIUIUIMH, a MOCIIE IIKOJIBI PEaTbHOM
HEO0OXOMMOCTHIO CTAHOBUTCSI HEMTPEPHIBHOE 00pa30BaHME, YTO TpeOyeT MOTHOLIEHHON 0a30BOM
o011e00pa3oBaTeabHON MOATOTOBKY, B TOM YHCIIE€ M MATEMAaTUYECKOW. ITO 00YCIIOBIEHO TEM, UTO B HAIIU THU
pacTét uncio npodeccuii, CBI3aHHBIX C HETTOCPEACTBEHHBIM IIPUMEHEHNEM MaTEMaTHKU: U B cepe
SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUIECKHUX 00JIacTAX, U JaXe B TyMaHUTapHBIX chepax. Takum oOpazom,
KPYT' IIKOJLHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYUMBIM TPEIMETOM, PaCIIUPSIETC.

[IpakTryeckas 1Moxe3HOCTh MaTeMaTHUKU 00YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIETO MUPA: TIPOCTPAHCTBEHHBIE (JOPMBI U KOJTMIECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEIICTBEHHOM OTIBITE, J0 JIOCTATOYHO CIIOKHBIX, HEOOXOUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uei. be3 KOHKpeTHbIX MaTeMaTHUECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MPUHIIMIIOB YCTPOWCTBA U UCMOJIb30BaHU COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETALHS
Pa3HOOOpPa3HOM CONUATILHOM, SKOHOMUUYECKOU, TOJUTHUYECKON H(popmaIruu, MmanodhPeKTHBHA MMOBCETHEBHAS
MpaKTH4ecKas aesTeIbHOCTh. KaxkIoMy uenoBeKky B CBOEH KM3HU MPUXOIUTCS BBHITIOIHATH PaCUEThI U
COCTaBJISATh AITOPUTMBI, HAXOAUTh U MPUMEHATH (GOPMYJIbI, BIAJETh MPAKTUYECKUMHU MPUEMaMH
reOMEeTPUYECKUX U3MEPEHUN U MOCTPOEHUH, YUTaTh HH(POPMALIKIO, TPEJICTABICHHYIO B BUJIE TaOJHIL,
ayarpamm M rpaUKoB, KUTh B YCIIOBUSX HEOMPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJalHBIX COOBITHIA.

OaHOBpeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o01iecTBe BcE Ooiee
Ba)KHBIM CTAaHOBHUTCSI MATEMAaTUUECKHUI CTUJIb MBIIIIJICHUS, IPOSIBJIIOMIUNCS B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKH B apceHall IPUEMOB U METOJIOB MBIIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKLIUS U ACTYKIHs, 0000IIeHre U KOHKPETU3allKs, aHaJIl3 U CUHTE3,
KJaccu(UKaIus U cucTeMarusanus, abcrparupopanue u aHanorus. OObeKThl MaTEMaTHUECKUX YMO3a-
KITIOYCHHH, MpaBUIa UX KOHCTPYHUPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MTOCTPOCHUMN, CIIOCOOCTBYIOT
BBIPa0OTKE YMeHUS GOPMYIHPOBaTh, 000OCHOBBIBATH M JOKA3bIBATh CY)KJIECHUS, TEM CAMbIM Pa3BHBAIOT
JIoTUYecKoe MbllIeHne. Benyias poias npuHaaAieKUT MaTeMaTHKe U B (JOPMUPOBAHUU AITOPUTMHUECKOI
KOMITOHEHTHI MBIILIEHUS ¥ BOCIIUTAHUN YMEHH IEHCTBOBATH MO 3aJJaHHBIM aTOPUTMAaM, COBEPIIIEHCTBOBATh
M3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporecce penienns 3ajay — OCHOBOM yueOHOM JeATeIbHOCTH Ha
ypOKax MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKAsi M MPUKIIAJAHAS CTOPOHBI MBIIUICHUS.

OOyuenne MaTeMaTuKe AaET BO3MOKHOCTb Pa3BUBATh y 00y4arOIUXCs TOUYHYIO, PAllMOHAIBHYIO U
MH(GOPMATHUBHYIO peub, YMEHHE OTOMpaTh HanboJIee MOoaX0 IAIINE SI3bIKOBbIE, CAMBOJIMYECKHE, TpaduuecKue
CpeICTBa A7l BRIPAXKEHHsSI CY>KJICHUI U HATJISITHOTO MX MPEICTaBICHHUS.

Heo0x01uMbIM KOMIOHEHTOM O01IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 0011Iee
3HaKOMCTBO C METOJaMM MO3HAHUS IEHCTBUTEIBHOCTH, MPEICTABICHUE O MPEJMETe U METO/IaX MaTeMaTHKH,
UX OTJIUYMHI OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HayK, 00 0COOEHHOCTSAX MPUMEHEHHS
MaTeMaTHKH JJIs1 PelIeHUS] HAYIHbBIX U MIPUKIATHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTndeckoe 00pa3oBaHUE
BHOCHT CBOM BKJIaJl B (JOPMHPOBAHUE OOIIEH KYJIbTYphl YeJIOBEKa.

W3yueHne MaTeMaTUKU TaKXe COCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YeNIOBEKa, TOHUMAaHHIO
KPacoThl ¥ U3SIIECTBA MATEMAaTHUECKUX PACCYXKACHUH, BOCTIPUSATHIO T€OMETPUIECKUX (DOPM, YCBOCHUIO HJICH



CUMMETPUHU.

LHEJIN U OCOBEHHOCTH W3YYEHUA YYEBHOI'O HNPEIMETA «MATEMATHKA». 5-9 KJIACCHI

[TpuopuTeTHBIMH LIENIIMU 00YUEHHSI MaTeMaTHKe B 5—9 Kilaccax sBIISIOTCS:

(dbopMupoBaHHE EHTPATIBHBIX MATEMATUUECKUX TOHATHH (YHCII0, BETMYMHA, TeOMETpUIecKas Gpurypa,

IIEpEMEHHas1, BEPOATHOCTb, (PYHKIIHS), 00ECIIEUMBAIOLINX IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTD

MaTeMaTH4YEeCKOTO 00pa30BaHMs 00yUarOIINXCS;

= [10/IBEJICHHE O0YJAIOUINXCS HAa JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MAaTEMATHKU
OKPY’KaIOILIEro MUpa, TIOHUMAaHNE MaTEMaTUKN KaK 4YacTH 00ILel KyJbTyphl UEJI0OBEUECTBA;

= Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs, NO3HABATEIbHON aKTHBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUN, KpUTUUHOCTH MBIIIJIEHUSI, UHTEPECa K U3YUYEHUIO MaTeMaTUKU;

= QopmupoBaHue QyHKIHOHAIBHON MaTEMaTUYECKOW IPAMOTHOCTH: YMEHUS PACIIO3HABATh MTPOSBICHUS
MaTeMaTHYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX )KU3HEHHBIX CUTYALUAX U IPU
M3YYEHUHU JPYTUX Y4eOHBIX IPEIMETOB, MIPOSIBIIEHUS 3aBUCHMOCTEN U 3aKOHOMEpPHOCTEN, (GOpMYyIUPOBATH
UX Ha 3bIKE MaTEMaTHKHU U CO3/IaBaTh MAaTEMATUYECKHE MOJIENIN, IPUMEHSATh OCBOECHHBIN
MaTeMaTHYecKuianmapaT JUlsl perieHusl IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U
OIICHUBATH MOJIy4YEHHbIE PE3YIbTATHI.

OcCHOBHBIE JIMHUU COJIEpKaHUs Kypca MaTeMaTuKu B 5—9 kiaccax: «Hucia v BeIYUCIIeHUs», «Anredpay»
(«Anredpanyeckue BhIpaXXEHUs», «YpaBHEHUS U HEPABEHCTBAY), «DyHKIUNY, «['eomMeTpusi»
(«['eomeTrpuueckue GUrypbl 1 UX CBOMCTBa», «M3MepeHne reoMeTpuyeckux BeTHUYUH»), «BeposTHOCTh 1
CTaTUCTUKA». JlaHHBIE TMHUM Pa3BUBAIOTCS MMapaJljIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBMCUMO OJIHAa OT JPYroii, a B TECHOM KOHTaKTe W B3auMmojeiictBuu. Kpome storo, ux ooweau-
HSIeT JIOTHYECKasi COCTABIIAIONIAs], TPAAULIMOHHO MIPUCYIIasi MaTeMaTUKe U MPOHU3bIBAIOIAs BCE
MaTeMaTH4eCKue Kypchl U cojepkaTenbHble IMHNK. ChopmynupoBanHoe B DesiepanbHOM rocyjapCTBEHHOM
00pa3zoBaTeIbHOM CTaHIAPTE OCHOBHOTO 00IIero 00pa3oBaHus TpeOOBAHNUE «yMETh ONEPUPOBATH MOHATHIMH:
oIpesieNIeHue, akCMOMa, Te0peMa, JOKa3aTelbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JI0XKHBIE
BBICKa3bIBAHUS, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUSI BBICKA3bI -
BaHUI» OTHOCUTCS KO BCEM KypcaMm, a (GOpMUPOBAHUE JIOTHYECKUX YMEHUHN pacipeaessieTcs 10 BCeM rojaM
00y4eHHs Ha YPOBHE OCHOBHOTO OO0IIIero 00pa3oBaHMs.

Copneprkanue 00pa3oBaHus, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yabTaTaM ocBoeHus [IpumepHoii paboueit
IIPOrpaMMBbl, pacrpeieIEHHBIM 10 T0/1aM 00y4eHusl, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHLMIINAIBHBIM BOIIpOCaM 00yJaroIuecs: 00paliaaiuch HEOJHOKPATHO, YTOObI OBJIaICHHUE
MaTeMaTHYECKUMU MOHATUSIMU M HaBbIKAMU OCYILECTBIISUIOCH ITOCIIEA0BATENbHO U MOCTYNATENIBHO, €
COOJIFOJICHHEM IPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHUS BKIIOYAINCH B OOIYIO CUCTEMY
MaTeMaTUYECKUX MPEICTaBICHUH 00yyaromuxcs, pacmpsis 1 yriryosss e€, o0pasyst IpoyHble
MHO>KECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O MPEIMETA «<MATEMATHKA» B YYEGHOM IIIAHE

B cootBercTBUEN ¢ DenepanbHBIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO OOILEro
0o0pa3oBaHuUs MaTeMaTHKa ABJsIeTCs 00sS3aTeNIbHBIM MPEAMETOM Ha JaHHOM ypoBHe oOpa3oBanus. B 5—9
KJ1accax yueOHbIH mpenmer «MaTeMaTuka» TpaAUuIMOHHO U3Y4aeTcs B paMKax CIeIyIOIUX y4eOHbIX KypCOB:
B 5—©6 Kiaccax — Kypca «MaTtemaTukay, B 7—9 kiaccax — KypcoB «Airedpay (BKI0Uas 3JIEMEHTHI
CTaTUCTHUKH U TeOpUU BeposiTHOCTeN) U «I'eomerpus». HacTosmiel mporpaMMoil BBOAUTCS CaMOCTOSITEIbHBIN
y4eOHBbIi Kypc «BeposSTHOCTb U CTaTHCTUKA.

Hacrosimeii nporpaMMoii mpeaycMaTpiBaeTcst BelJieJIeHHE B y4eOHOM IUIaHe Ha U3yYeHHE MAaTeMaTHKHU B
5 u 7 xnaccax 6 yueOHBIX 4aCOB B HEJIEIIO B TEUSHHE KaXKJIOTO rojia 00y4yeHus, B 6 u 8 kinaccax 5 yueOHbIX
4acoB B HeJeNIo, B 9 kinacce — 119uacoB (oOecrieunBas peaan3aluio HHTEPECOB U MOTpeOHOCTEH
oOyyJaromuxcs, UX poaAnuTeNei (3aKOHHBIX MPECTaBUTEINIEH ), CAMOTO 00pa30BaTEIBHOTO YUPEKICHNUS, U3
qyacTH, GOopMUPYeMOH y4acTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH y4eOHOTO IU1aHa, BbleseH |
JOTIOJTHUTENBHBIN yac i noaroroBku k OI'D) , Bcero 967 yueOHBIX yaca.



Temarudeckoe miaaHUpOBaHUE YUEOHBIX KYpPCOB M PEKOMEHAyeMOe pacipezesieHne yueOHOro BpeMeH! st
W3YYEHHUS OTIENIbHBIX TEM, IPEUIOKEHHBIE B HACTOSILEH Iporpamme, Hajll0 pacCMaTpuBaTh Kak IPUMEpPHBIE



OPUEHTHUPHI B IOMOIIIb COCTABUTEIIO aBTOPCKOI pabodell mporpaMMbl U MPeXAe BCEro yuuTento. ABTop pado-
Yell MporpaMMbl BIPaBE YBEIMYUTh WM YMEHBIIUTH MPEAJIOKEHHOE YUCIO Y4EOHBIX 4acOB Ha TEMY, YTOOBI
yIIIyOUTBCS. B TEMAaTUKY, OoJiee 3aMHTEPECOBABIIYI0 YYEHHKOB, WJIM HAIPABUTh YCHIIMS Ha IMPEOJOJICHHE
3aTpyqHeHU. JlomycTUMO TakKe JIOKaJbHOE IepepaclpesieieHue U NEPECTaHOBKA 3JIEMEHTOB COACpIKaHMS
BHYTPH JaHHOTO Kiacca. KoamuecTBo MpoBEpOUYHBIX paboT (TEMAaTHUECKHH M UTOTOBBIM KOHTPOJIb KayecTBa
YCBOCHHSI Y4eOHOTO MaTepuasna) M MX THUIl (CAaMOCTOSTEIILHBIC M KOHTPOJBHBIC Pa0OThI, TECThI) OCTAIOTCS HA
YCMOTpeHHE YyuuTens. Takke yduTelb BIpaBE YBEIUYUTHb WJIM YMEHBLIUTh YHUCJIO Y4YeOHBIX 4YacoB,
orBel€HHBIX B IlpumepHoil paboueil mporpamme Ha 000OLIEHHE, NOBTOPEHHE, CHUCTEMATH3aLUI0 3HAHUUN
oOyyaromuxcsi. EAMHCTBEHHBIM, HO IPUHIMITHAIEHO BaKHBIM KPUTEPHEM, SIBIISIETCS JOCTHKEHUE PE3YIbTaTOB
o0y4eHus1, yKa3aHHBIX B HACTOSIIEH IMporpamMmme.

[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOT' O ITPEIMETA «MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3SOBAHUA

OcBoenue yuebHoro npeamera «MaTemaTHKay JOJKHO 00ecreunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o0miero 00pa3oBaHus CIEIYIOINX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHbIX
pe3yJIbTaTOB:

JUYHOCTHBIE PE3YJBTATBI

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS ITPOTPAMMBI YIeOHOTO TpeaMeTa «MaTteMaTHKay XapaKTepUu3yTCs:

[latproTHyeckoe BOCHHTAHHE:

MPOSIBICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIIEMY POCCHICKON MaTEeMAaTHKH, [IECHHOCTHBIM OTHOIIICHHEM
K JTIOCTH)KEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX
JOCTHIKEHHUH B IPYTMX HayKaX U MPUKIATHBIX cPepax.

I'pakianckoe W TyXOBHO-HPABCTBEHHOE BOCHHTAHHE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00SI3aHHOCTEH rpaskIaHIHA W PealTU3alliy €ro 1pas, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, ABJICHUH, TPOIICAYP IPAKIAHCKOTO
obmecTBa (BEIOOPHI, OITPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJICHUIO 3TUYECKUX MTPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKCHHUHM HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJIBHO-3THYECKUX ITPUHIIMIIOB B
JESITEIILHOCTH YIEHOTO.

TpynoBoe BocnmTanue:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE B PEIICHUH IMPAKTUYCCKHUX 3a7a4 MaTeMaTHIeCKON HalpaBJIeHHOCTH,
0CO3HAHHEM BaKHOCTH MaTeMaTHYECKOTO 00pa30BaHMsI Ha MPOTSHKCHUN BCEH KU3HH JUIs YCIICITHOM
po(heCCHOHATLHON JAEATEIILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUI; 0CO3HAHHBIM BRIOOPOM U
MOCTPOCHUEM WUHIUBUIYaIbHOW TPACKTOPUH 00PA30BaHUS M KU3HCHHBIX TIAHOB C YUETOM JIMYHBIX HHTEPECOB
1 00IIIECTBEHHBIX TTOTPEOHOCTEH.

OcTeTHYECKOE BOCTHTAHHE:

CIOCOOHOCTBIO K AMOIMOHAILHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHYECKHX 00OBEKTOB, 3a/1ad,
pELIeHUM, pacCyKACHHI; YMEHUIO BUJIETh MAaTEMaTHYECKIEe 3aKOHOMEPHOCTH B UCKYCCTBE.

IlenHocTH HAY4HOTO MO3HAHMS:

OpHUEHTAIINEH B IEITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YENIOBEKA, IPUPOBI U OOIIECTBA, MOHMMAaHUEM MaTeMaTHUECKOM HayKu Kak
cdepbl 4eTOBEUeCKOH AeATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHSI LIMBUITU3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMATHKU U MAaTEMaTHYeCKOU KyJIbTYypOil Kak CPEeICTBOM IMO3HAHUS MUPA; OBJIaICHHEM
MPOCTEHIIINMH HAaBBIKAMU MCCIEA0BATEIBCKON NEATEIILHOCTH.

Ousnyeckoe BocmuTaHue, (GOPMHPOBAHHE KYJALTYPbl 3I0POBbS H IMONHOHAILHOTO 0JArOMOIYYHS:

TOTOBHOCTHIO MPUMEHAITH MaTEeMaTHYECKIE 3HAHKS B MHTEPECAX CBOETO 3/I0POBbS, BEIACHHUS 3JI0POBOTO
oOpa3a )Xu3HH (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXa, pEryisapHas Guznueckas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMHUOKY U TaKOTO Ke
mpaBa JIpyroro 4eiaoBeKa.

OKO0JOTHYECKOe BOCHHTAHHE:

OpHEHTAIINEeH Ha TPUMEHEHNE MaTEeMaTHIECKIX 3HAHUHN IS PEeIIeHUS 3a1a4 B 00JIACTH COXPAHHOCTH



OKpY’KaIOLIEH Cpe/ibl, IJITAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOYHBIX NIOCJIEACTBUN JIJIS1 OKPYKAIOLIEH
Cpezbl; 0CO3HAHUEM III00ATBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IMyTell UX pelIeHuUsI.

JIMYHOCTHBIE Pe3ybTAThI, OOecneYnBAKOIHE ANANTALHMIO 00yYaKoLerocs K H3MeHSIOMMUMes YCAOBHAM COUHATBHOM 1
NPHPOIHOH Cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEOIIPEACIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
gyepe3 MPaKTHUECKYIO JITeIbHOCTh, B TOM YHCJIE YMEHUE YUUThCS y APYTUX JIIOJIeH, MPHoOpeTaTh B
COBMECTHOM AEATEIIBHOCTA HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIIbITA IPYTUX;

HE00X0IMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIe (POPMYIHUPOBATH UICH, TIOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee HE 3BECTHBIX, OCO3HABATH JAC(UIIUTH COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEW, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYALIMIO KaK BHI3OB,
TpeOyIOIIM KOHTpMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U 1eUCTBUSA, GOPMYIUPOBATH U OLIEHUBATh
PHUCKH U MOCHENCTBUSA, GOPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJbBTATHI

MertanpeaMeTHBIE pe3yIbTaThl OCBOSHUS MPOTPaMMBI yIeOHOTO TIpeaMeTa «MareMaTukay
XapaKTEPU3YIOTCS OBIAJICHUEM VHUBEPCAIbHBIMU HO3HABAM EIbHBIMU 0eliCBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OeliCMEUSMU.

1) YHusepcanvnvle nosnasamenshble Oeticmsus obecneuusarom opmuposanue 6a308blX KOZHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe20 MUPA, NPUMEHEHUE T0SULEeCKUX,
UCce008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

baszoBble Jormyeckue JeiicTBs:
BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKN MAaTEeMaTHUECKUX 00BEKTOB, MIOHITHIA, OTHOIIICHUH
MEX]Ty TOHSATUSMU; GOPMYTHPOBATH ONPEACTICHHS IOHSTHI; YCTaHABINBAThH CYIIECTBCHHBIH MTPH3HAK
KJ1accu(UKaIm, OCHOBaHHUS It 000OIICHUS M CPaBHEHUS, KPUTEPUH MTPOBOIMMOTO aHAITN3a,;
= BOCHPUHHUMATH, (OPMYIHPOBATH U MPEOOPA30OBBIBATH CY)KACHUS: YTBEPIUTECIbHBIC H OTPHUIIATEIBHBIC,

€IMHUYHBIC, YaCTHBIE U OOIIHe; YCIIOBHBIC;

= BBISBJISITh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHs B (DakTax, TaHHBIX,

HAOJIOICHUSX ¥ YTBEPIKJICHHSIX; TIPEJIaraTh KPUTEPUH JUTSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

= JIeJIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIOUEHUN,
YMO3AKJIFOYEHHI TI0 aHAJIOTHH;

= pa30upaTh JOKa3aTENbCTBA MAaTEMATHUYECKUX YTBEPKICHUH (IIPSMBIE U OT IPOTHUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKA3aTEIbCTBA MaTEeMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

= BBIOMPATH CIIOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBLKO BApUAHTOB pPEIICHHUs, BEIOUPATh
HauboJee MOAXOIAUINI ¢ YIETOM CaMOCTOSITENILHO BBIACTIEHHBIX KPUTEPHEB).

bazoBbie mccaenoBaTenbcKue JeCTBHS:

= HCIIOJIb30BaTh BOMIPOCKHI KaK UCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH BOIIPOCHI,
¢bukcupymoIre TPOTUBOPEUHE, IPOOIEeMY, CAMOCTOATEIHHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(hopMHUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3HUIINIO, MHEHHUE;

= MPOBOJIUTH IO CAMOCTOSITENILHO COCTABICHHOMY TUTAHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
WCCJIETOBAHUE M0 YCTAHOBJICHUIO 0COOEHHOCTEN MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MeXIy co00if;

= CaMOCTOSITETTFHO (POPMYIHPOBATh 00OOIIEHUS U BBIBOJIBI IO PE3yAbTaTaM MPOBEAEHHOTO HAOIIOACHHS,
HCCIIeTIOBAHUS, OIIEHUBATH IOCTOBEPHOCTD MOMYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUI;

= IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEIIOJI0KEHHS O €r0 pa3BUTHH B
HOBBIX YCIIOBHSIX.

Pabora ¢ nudopmanneit:

® BBISIBJISITH HEJOCTATOYHOCTH U M30BITOYHOCTh HH(OPMAIINHU, TaHHBIX, HEOOXOIUMBIX JUIS PEIICHUS 33/1a4H;

= BBIOMPATH, aHATU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITUYHBIX BHIOB U
(dhopM TIpecTaBICHHUS;



= BBIOMpaTh (hopMy IpeAcTaBICHUS HHPOPMALMU U MILTIOCTPUPOBATDH pPelIaeMble 3aJjaul CXeMaMH,
JIrarpaMMaM#, HHOU TpaguKoi 1 NX KOMOMHAIUSIMH;
= OIICHMBATH HAAEKHOCTh HHPOPMALIUY 110 KPUTEPHUSIM, MTPEUIOKEHHBIM YUUTEIEM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSITENBHO.
2) VHueepcanvrvle KOMMYHUKAMUGHbIE OeliCMEUs 00ecneqyusaiom c@hopmupo8anHoCmsy COYUATbHBIX
HABLIKO 00YUAIOUUXCSL.
O0menne:
= BOCIIPUHUMATDH U (POPMYJIUPOBATH CYKIEHHS B COOTBETCTBUHU C YCIOBHUSIMH U LIENSMU OOLIEHMUSI; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS T10
XOJy pelIeHMsl 3a1a4i, KOMMEHTUPOBATh MOJTY4EHHbIN pe3ysbTaT;
= B X0JI¢ 00CYX/IeHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOU TEMBI, IPOOIIEMBI, PEIIaeMo i 3a/1a4H,
BBICKA3bIBAaTh UJICH, HAIICJICHHbIE HA TIOUCK PEIICHNUS; COMIOCTABIISATh CBOU CYKJIEHUS C CYXKIECHUIMHU JPYTUX
YYaCTHUKOB JIMalIora, 0OHapyKUBaTh pa3Iuine U CXOJICTBO MO3UIINI; B KOPPEKTHOH popme GpopMynrpoBaTh
pa3HoraacHsi, CBOU BO3PAKEHUS;
= TIPEJCTaBIATh PE3YNbTATHI PELICHUS 3aauu, SKCIIEPUMEHTA, CCIIEI0OBAHUS, IPOEKTA; CAMOCTOSATEIBHO
BbIOMpATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajjau Mpe3eHTallMi U 0OCOOEHHOCTEN ayIuTOPHUH.
CoTpyaHuyecTBO:
= [IOHUMAaTh U UCIIOJIb30BATh MPEUMYILECTBa KOMaHAHON U MHIMBUYaIbHOU pabOTHI IPU PEeIIEHUU Y4eOHBIX
MaTeMaTHYeCKUX

3a/1a4; MPUHUMATH I1€JIb COBMECTHOM EATEIIHOCTH, TUTAHUPOBATH OPTaHU3AIIUI0 COBMECTHOUN pabOTHI,
pacrmpenensaTh BUABI paboT, T0roBapuBaThCs, 00CYKIaTh MPOIIECC U pe3yIbTaT pabOThI; 0000IaTh MHEHUS
HECKOJIBKUX JTIOACH;

= y4acTBOBAaTh B IPYNIOBLIX (hopmax paboTel (00CykaeHNs, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMBI U Jp.);
BBITOJIHATE CBOIO YaCTh paOOTHI M KOOPAUHUPOBATh CBOM JACUCTBUS C JPYTUMH YWIEHAMH KOMaH/Ibl;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIMI POAYKT IO KPUTEPUSIM, CHOPMYJINPOBAHHBIM y4aCTHUKAMU
B3aMOJIEHCTBHUS.
3) Yuueepcanvnuie pecynamuensie oeiicmeus obecneuusaiom Gopmuposanue CMulc08bIX YCMAHOBOK
UDICUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzanus:
= CaMOCTOSITEIBHO COCTABIIATH IIJIaH, AITOPUTM peIleHHs 3a1auu (WU €ro 4acTh), BBIOUpPaATh Cr1ocoo
peleHusIC yUETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLUU.
CaMOKOHTPOJIb:
= BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yibTaTa pelieHus
MaTeMaTH4ecKoiizanauu;

m [IPpCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTH IIPpHU PCHICHUHN 3a/1a4i, BHOCUTH KOPPCKTUBEI B
ACATCIBbHOCTh HAa OCHOBC HOBBIX O6CTO$[T€J'II>CTB, Haﬁ,[[eHHHX OIJ_II/I6OK, BBIABJICHHBIX pr,HHOCTCfI;

® OICHUBATH COOTBETCTBUC PC3YyJIbTaTa ACATCIIbBHOCTU IOCTaBJICHHOM e 1 yCJII0BUAM, OOBACHATH IIPUYUHBI
JOCTHIXXCHHUA UIIN HCAOCTHIXKCHUA 1ICTIU, HAXOOUTDh OH_II/I6Ky, JAaBaTb OLUCHKY HpI/IO6peTéHHOMy OIIBITY.

IIPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3yabTaThl ocBoeHUs [IpuMepHoil pabodeil mporpaMmbl O MaTeMaTHKE MPeICTaBIEHBI MO
rojgam oOy4eHus B CIIEAYIOIIMX pa3zienax MporpaMMbl B paMKax OT/IENIbHBIX KypcoB: B 5—©6 Kjlaccax — Kypca
«Marematukay, B 7—9 kiaccax — KypcoB «Anredpay, «['eomeTpus», «BeposSTHOCTb U CTATUCTUKA.

Pa3BuTne 5OrMuYecKMX MPEACTABIECHUNH W HABBIKOB JIOTUYECKOIO MBIIUIEHUS OCYIIECTBISAETCS Ha
NPOTSHDKEHUH BCEX JIeT 00y4eHHs B OCHOBHOM IIIKOJIE B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipenmnomnaraercs, 4ro
BBIMTYCKHUK OCHOBHOM IIIKOJIBI CMOJKET CTPOMThH BBICKA3bIBAaHMS U OTPHUIIAHUS BBICKA3bIBaHWM, pacrio3HaBaTh
UCTUHHBIE U JIO)KHBIE BBICKA3bIBaHUS, NPUBOJIUTH IPUMEPHl U KOHTPIPUMEPHI, OBJIAJEET IMOHATUAMU:
OTIpeNieNieHue, akcuoMa, TeopeMa, J0Ka3aTelbCTBO — M HAYUUTCS MCIIOJIb30BaTh MX IPU BBINOJHEHHH y4uel-
HBIX u BHEY4YEOHBIX 3aj1ad.



PABOYAS [TPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA». 5—6 KJIACCBI

HEJA U3YYEHUA YYEBHOI'O KYPCA

[TpuopuTeTHBIMH LIENIIMU 00YUEHHSI MaTeMaTHKe B 5—O6 Kilaccax sBIISIOTCS:

= [IPOJIOJKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMATUUYECKUX MTOHATUHN (YUCIIO, BEIMYHMHA,
reomMeTpuieckaspurypa), 060ecreunBaroINX MPEEeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MaTEMAaTHIECKOTO
o0pa3oBaHus 00YJaIOIINXCS;

= Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs, I03HaBaTeIbHON aKTUBHOCTH,
UCCIIEIOBATENIbCKUX YMEHUN, HHTEpeca K U3yUYECHUIO0 MaTEMaTHUKH;

= [10/IBEJICHHE 00OYUaIOLIUXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSA3H MAaTEMaTUKU U
OKPY’KaIOILIEr0 MHPa;

= QopmupoBaHue GyHKIMOHATBHONW MaTEMaTHUECKOW rPaMOTHOCTHU: YMEHUS PACcIIO3HABATh MAaTEMAaTUYECKHE
O00BEKTHI B pealIbHbIX KU3HEHHBIX CUTYalIUsX, IPUMEHSATh OCBOEHHBIE YMEHUS Ul PEILICHUS TPAKTHKO -
OpPHEHTUPOBAHHBIX 33/a4, HHTEPIPETUPOBATH MOJyYEHHbIE PE3YIbTAThl U OLIEHUBATh UX HA COOTBETCTBHE
MIPAKTHYECKOU CUTyalUH.

OcHOBHBIE JIMHUU COJIEPKaHUsS Kypca MaTeMaTUKH B 5—6 Kiaccax — apudmMeTudeckas u
reoMeTpHuueckas, KOTOpbIe Pa3BUBAIOTCS MapajluIeNIbHO, KaXK/]1as B COOTBETCTBUH ¢ COOCTBEHHOW JIOTHKOM,
OJHAKO, HE HE3aBUCUMO OJIHA OT JAPYroii, a B TECHOM KOHTAaKT€ M B3auMoAeicTBUU. Takxke B Kypce
MIPOMCXOUT 3HAKOMCTBO C 3JIEMEHTaMHM ajIreOpbl U OMUCcaTeIbHONW CTaTUCTUKH.

N3ydenue apudmeTrueckoro MaTepuaga HAaYMHAETCs CO CUCTEMaTU3allui U pa3BUTHS 3HAHUH O
HATypaJIbHBIX YMCIIAX, TOJIyYEHHBIX B HA4aJIbHOU HIKoJIe. IIpu 5TOM cOBEpIICHCTBOBAHNE BBIYACIUTEIBHON
TE€XHUKU U (OPMHUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHUM COUETAETCS C PA3BUTUEM BBIYMCIUTEIBHON
KYJIBTYpPBl, B YACTHOCTH C 00y4€HHEM MTPOCTEHITNM ITpUEMaM NPUKUAKH U OLEHKH Pe3yIbTaTOB BIYUCICHUN.
N3ydeHne HaTypallbHBIX YHMCEI IPOJOJDKAETCSA B 6 KJIaCCe 3HAKOMCTBOM C HAYAJIbHBIMM NTOHATHSMHU TEOPHH
JEITUMOCTH.

Jlpyroi KpynHbIil OJIOK B COAEp)KaHUH apu(PMETHIECKON TUHUU — 3TO Apoou. Hauano uzydeHus
OOBIKHOBEHHBIX U JIECATUUHBIX JpOOEi OTHECEHO K 5 Kilaccy. DTO MEpBbIH ATall B OCBOCHUU JIpoOei, Koraa
IIPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU HJI€SIMH, IOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHHEe 0OBIKHOBEHHBIX
ApoOeil B oJIHOM 00BbEME MPEIIECTBYET U3YUYEHHUIO IECATUUHBIX Jpo0eH, UTo 11es1eco00pa3Ho C TOUKU 3pEeHus
JIOTMIKH U3JI05KE€HMSI YMCIIOBOH JIMHUM, KOTJa IpaBuIa AEUCTBUH ¢ AECATUUYHBIMU APOOSMH MOKHO 000CHOBATh
y’K€ U3BECTHBIMH aJITOPUTMAMU BBIIIOJHEHUS JEHCTBUI ¢ 0OBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU JPOOSMHU PaCIIMPUT BO3MOXKHOCTH JJIsl IOHUMAHUS 00Y4aroLUIMMHCS MPUKIIAJHOTO IPUMEHEHUS
HOBOM 3allMCH IIPU U3YYEHUU APYTUX NPEAMETOB U IIPU IPAKTUYECKOM HCHoab30BaHuu. K 6 kinaccy oTHecEH
BTOPOM 3TaIl B U3y4E€HUH JpOoOeid, I/ie MPOUCXOAUT COBEPIIEHCTBOBAHHE HABBIKOB CPAaBHEHUS U
npeodpa3oBaHus ApoOei, 0CBOCHNE HOBBIX BBIUYMCIUTEIbHBIX AITOPUTMOB, OTTAUMBAHNE TEXHUKU BbI-
YUCIEHUH, B TOM YKCIIe 3HAUCHUH BBIPAXKEHUM, coepKaluX 1 OObIKHOBEHHBIE, U IECSITUYHbIE TpooH,
YCTaHOBJICHHE CBsA3EH MEXAy HUMU, paCCMOTPEHHUE MPUEMOB pellleH s 3a/1a4 Ha ipobu. B Hauane 6 kinacca
IIPOUCXOJUT 3HAKOMCTBO C TIOHATUEM IPOLIEHTA.

OCOOEHHOCTBIO N3YUEHHMSI MTOJIOKUTENBHBIX U OTPULIATENIBHBIX YUCET SIBJISETCS TO, YTO OHHM TaKXKe MOTYT
paccMaTpuBaThCs B HECKOJIBKO ITanoB. B 6 kitacce B Havasne uzydeHus teMsl «llonoxurensHele n
OTpHULIATENbHbIE YUCIIa» BbIAENAETCSA noarema «Llenble uncna», B paMKax KOTOPOH 3HAKOMCTBO C
OTPULATENbHBIMY YUCIIAMU U IEUCTBUSAMH C TOJIOKUTEIBHBIMU U OTPULIATEILHBIMU YMCIIAMH ITPOUCXOANT Ha
OCHOBE COJIEPKATENIBHOTO NOIX0a. DTO MO3BOJSAET HA IOCTYITHOM YPOBHE IIO3HAKOMUTD yJaIIUXCS
IIPAKTUYECKH CO BCEMH OCHOBHBIMU NOHATUSMHU TEMBI, B TOM YHCJIE U C IPABUJIAMU 3HAKOB IIPH BBIIOJTHEHUU
apupmeTHuecKux aeicTBuil. M3yueHne palinoHaIbHBIX YHCEN HA 3TOM HE 3aKOHYMTCS, a Oy/IeT MPOI0JLKEHO B
Kypce anreOpsl 7 Kiacca, YTO CTaHeT CIIEeIYIOUIMM MIPOX0JA0M BCEX MPUHIUIHAIBHBIX BOIIPOCOB, TEM CaAMbIM
paszesneHre TpyJHOCTeH obaerdaer BOCIpHUITHE MaTeprala, a paclpeieIeHue BO BpeMEHH CIIoCOOCTBYET
MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu 0OydyeHnn perIeHn o TEKCTOBBIX 3a/1ad B 5—06 KJlaccax UCHOJB3YIOTCS apu(METHUECKUE TPUEMBI



pemeHust. TeKCTOBBIC 3a7a4M, periaeMble pu 0TpabOTKe BHIYUCIUTEIIBHBIX HABBIKOB B 5S—6 Kiaccax,
paccMaTpUBAIOTCS 33/1a41 CIIEAYIOUINX BUIOB: 331a4H Ha JBIKCHHE, HA YaCTH, Ha MOKYIIKU, Ha paboTy U
MIPOU3BOIUTEILHOCTD, Ha IPOLIEHTHI, HA OTHOLICHUSA U Iporopiuu. Kpome Toro, oOyyaromuecs: 3HaKOMSITCS C
npuéMamMu pereHus 3a1a4 nepedopoM BO3MOKHBIX BAPHAHTOB, yyaTcs padoTaTh ¢ HHpOpManueH,
MPEJICTaBICHHON B (hopMe TaOIUI] MK TUarpaMM.

B IIpumepnoii paboueii mporpamme nperycMOTpeHo GOPMHUPOBAHKE MPOTIEICBTHYECKHIX alTreOpandecKux
npejcTaBieHU. bykBa Kak CMMBOJI HEKOTOPOI'O 4YKcia B 3aBUCUMOCTH OT MaTeMaTHUYECKOI0 KOHTEKCTa
BBOJMTCS TIOCTETIEHHO. ByKBEHHasi CHMBOJIMKA ITMPOKO MCIIOJIB3YETCS MPEXKIE BCETO IS 3aITUCH OOIINX
YTBEPXKJICHHUIA U PEIII0KESHNH, (POPMYJI, B YACTHOCTH JUTSI BEIYMCIICHUS TEOMETPUIECKUX BEJMUNH, B KAUECTBE
«3aMECTUTEIIS» Ynca.

B kypce «Marematuku» 5—6 Ki1accoB MpeCTaBieHa HAIJIsIHAs T€OMETpUs, HallpaBJIeHHAs! Ha pa3BUTHE
00pa3HOTO MBIILIEHUS, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, N300pa3nuTENbHBIX YMEHUNH. DTO BAXKHBIN ITall B
M3Y4YE€HUU F€OMETPHUH, KOTOPBIA OCYIIECTBIISAETCS Ha HATJISIAHO -IPAKTUUECKOM YPOBHE, OTIMPAETCS Ha
HarJsIH0-00pa3Hoe MbIIIIEHHE 00yJaromuxcs. bobiias pojib OTBOIUTCS MPAKTUYECKON JESITETbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOAeTUpOBaHuI0. OOyuaromuecs 3HaKOMSTCSA ¢ TeOMETPUYECKUMHU (pUrypamu Ha Ijio-
CKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEUIINMU KOH(PUTypaIUSIMU, YUaTcsl H300pa)kaTh UX Ha HETMHOBAHHOM U
KJIETYaTOM Oymare, pacCMaTpUBaIOT MX MPOCTEIne CBOMCTBA. B mporiecce n3ydeHus HarisgHON TeOMeTpUr
3HAHMUS, MTOJTyYeHHbIE 00YUAIOLUIUMUCS B HAUaJIbHOU LIKOJIEe, CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY MIaHy B 5—O6 Kjlaccax U3y4daeTcs MHTErpUpPOBaHHBIN npeaMeT «MareMaTukay,
KOTOPBIN BKJIIOYACT apu(PMETHICCKUN MaTeprall U HATJISIHYIO TE€OMETPHIO, a TAK)KE TPOTIECIEBTHUCCKHE
CBEJICHUS U3 aJIreOPbI, DJIEMEHTHI JIOTHKU U HadaJla OMMCATEIbHON CTATUCTUKH.

VY4eOHbI MJ1aH HAa U3YYCHHE MaTeMaTHKU B S—6 KJlaccax OTBOJUT HE MEHEE 5 yIeOHBIX 4acOB B HEJIEIIO B
TEUEHHE KaKJI0TO To1a oOydeHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

COJIEPKAHUE YYEBHOI'O KYPCA (II0 I'OJAM OBYYEHHUA)

5 KJjace

Hamypanvusle uucna u nynp

Harypanbnoe uncno. Psan narypanbubsix yucen. Yucno 0. MU300paxeHne HaTypaJlbHBIX YHCEN TOUKaMU Ha
KOOPJAMHATHOM (YUCIIOBOM ) TIPSIMOA.

[To3urmonnast cuctema cuucienus. PuMckas Hymepanus Kak mpuMep HeTO3UIUOHHON CUCTEMBbI
curcieHus. JlecaTUUHas cCucTeMa CUUCIICHHUS.

CpaBHeHHE HaTypalIbHBIX YHCEll, CPABHEHUE HATYPaJIbHBIX YKcel ¢ HyaéM. CrocoObl CpaBHEHUS.
OxpyriieHrne HaTypalbHbIX YHCEN.

CrnosxeHue HaTypaibHBIX YHCEN; CBOWCTBO HYIIA MPH CIIOKEHUU. BpiunTanue kak JIeiicTBue, 0OpaTHOE
CIIO’KEHHUI0. YMHOXEHHE HaTypallbHbIX YMCEN; CBOMCTBA HYJIS M €MHULBI IPU YMHOKEHHUH. J[eneHne kak
neWcTBue, 00paTHOE YMHOKEeHUI0. KOMIIOHEHTHI 1efCTBH, CBSA3b MeX Ay HUMU. [IpoBepka pe3ynbTara
apu¢meTrnyeckoro nercteus. [lepemecTurenbHoe U coYeTaTeNIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, paclpe/ieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnonp3oBanue OykB [yt 0003HaUE€HUSI HEU3BECTHOI'O KOMIIOHEHTA U 3aIIUCH CBOMCTB apu(METHUECKUX
JIEUCTBUM.

Jlenutenu U KpaTHbIE YKCiIa, pa3fiokeHne Ha MHOKuTenu. [IpocTsie u coctaBHble yncina. [Ipusnaku
JeIUMOCTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM TOKa3aTesleM. 3alKch YUCIa B BUIE CYMMBI Pa3psIHbBIX ClIaraeMblX.

YucnoBoe BbIpaxkeHue. Boruncienne 3HaueHUi YUCIOBBIX BBIPAKEHUI; TIOPSIIOK BHIIOJTHEHUS AEHCTBUI.
Vcnonp30BaHue MPHU BBIYUCICHUAX IEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOEHHSI, paCIpPEICITUTEIBHOTO CBOMICTBA YMHOKEHUSI.

Jlpoou

[IpencraBnenue o ApoOH Kak criocode 3anucy 4acTu BenduHbl. OObIKHOBEHHBIE 1poou. [IpaBuibHbIe 1



HenpaBuwiIbHbIe JpoOu. CMmemtanHas ApoOb; MpecTaBlIeHNe CMEIIaHHON ApoOH B BUIE HEMPABUIBHOM Jpodu 1
BBIICTICHUE IIEJION YaCTH YUCIIa U3 HEMPABWILHOU Ipoou. M300paxkeHue npoOeii TouKkaMu Ha YUCIOBOM
npsimoii. OcHOBHOE CBOICTBO apobu. Cokpamienue npooeii. [IpuBenenne qpodu kK HOBOMY 3HAMEHATEITIO.
CpaBHenue ipo0eit.

CrnoxeHne 1 BbIUMTaHKE IpOOei. YMHOKEHHUE U JIeieHue Qpooeii; B3auMHO-00paTHBIE IPOOH.
HaxoxaeHne yacTu 1enoro 1 Lesoro 1o ero YacTH.

Hecstuunas 3anuck apoOeit. [IpeacraBnenue neciTHUHOM 1poOu B BUie 0OBIKHOBEHHOH. M300paxeHnue
JECSITUYHBIX 1po0Oel TOUKaMU Ha YUCI0BOM npsAMoil. CpaBHEHHE JECSITUUHBIX IpOOei.

ApupmeTrnueckre IeMCTBUS C NECITUIHBIME Ipo0siMu. OKpyriieHHE JECATUIHBIX IPOOCi.

Pewenue mexcmoguix 3a0au

Pemenune TekcToBBIX 33aa4 apupMeTHYECKHM criocoOooM. Pernienune norudeckux 3agad. Pemenue 3amau
nepedopoM BceX BO3MOXKHBIX BapuaHTOB. Vcrosib30BaHre pU pelieHnH 3aa4 TaOauIl U CXEM.

Pemenue 3anau, cogepxKaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYHHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTb. ENMHUIIBI H3MEpEeHHsI: MacChl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs13bp MEXly €MHUIIAMH U3MEPEHUS KaXKI0! BETUYUHBIL.

Pemenne ocCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBnenue JaHHBIX B BUJIE TaOJINIL, CTOJIOYATHIX IUArPaMM.

Haznaonan ceomempus

Harnsanaeie npencrasienus o Gpurypax Ha miaoCKOCTH: TOYKa, MpsAMas, OTPE30K, JTy4, YroJl, JoMaHas,
MHOTOYTOJIbHHUK, OKPYKHOCTb, KpyT. YTOJI. [IpsiMOii, OCTpBIN, TyION U pa3BEPHYTHIN YIJIbI.

JlnvHa oTpe3ka, METPUYECKHE €IMHULIBI JUIMHBL. J[ITMHA JJOMaHOH, IEPUMETP MHOTOYrobHUKa. M3Mepenue
Y TIOCTPOEHHUE YIIJIOB C IOMOIIbIO TPAHCHIOPTHPA.

Harnsanele npeacraBineHus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIbHUK, KBaJpaT;
TPEYroJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxenue ¢puryp, B ToM dncie Ha KieTdatoi oOymare. [loctpoenne koHdurypanuii u3 4acTei mpsMou,
OKPYXHOCTH Ha HEJIMHOBAHHOW U KJleT4aToi Oymare. Mcrmoap30BaHne CBOMCTB CTOPOH | YTJIOB
pPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomans npsIMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 NIPSIMOYTIOJIbHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHBIX Ha KieTyaTol Oymare. EquHUIBI 13MepeHUst III01Ia 1.

Harnsanele npeacraBiaeHus o NPOCTPAHCTBEHHBIX (PUIypax: NpAMOYTOJIbHbIN Napaiesnenunes, Kyo,
MHOTrorpaHHuKH. M300paskeHue MpocTennxX MHOrorpaHHUKOB. Pa3BépTku KyOa 1 napasuienenumnesa.
Co3nanue Mozeneil MHOrOIpaHHUKOB (M3 OyMaru, IpoOBOJIOKH, IJIACTUIIMHA U Jp.).

O0BEM PSIMOYTOJILHOTO Mapajuiesnenumneaa, Kyoa. Enununst usmepenus o0bEma.

6 KJIacce

Hamypanvuvie yucna

Apudpmernueckue eicTBUS ¢ MHOIO3HAUHBIMU HaTypaJIbHBIMU YMciIaMU. YUCIOBbIE BBIPAXKEHHUS, TOPAOK
NeUCTBUH, NCIOIb30BaHNE CKOOOK. Mcronb30BaHue MPH BEIUMCIICHUSX IEPEMECTUTENILHOIO U COUYETaTeIbHOTO
CBOMCTB CIIOKEHMSI U YMHOKEHHUS, PACIPENeTUTEIbHOIO CBOUCTBA YMHOXKEHUsA. OKpyTyleHUe HaTypalbHbIX
qucen.

Jlenutenu U KpaTHbIE YKcia; HauOOoJIbIIMIA OOIIMI IeuTeNlb U HauMeHblee ooliee kpaTHoe. JleauMocThb
CYMMBI U NIpOU3BeACHHUs. [lelIleHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JIpO0H, COKpalieHue apodeil. CpaBHeHUE U ynopsAA0YMBaHue
npo0eii. Penenune 3a1a4 Ha HAXOKAEHUE YAaCTH OT IEJIOT0 U IIeJIOTo MO ero yacTu. J[poGHoe uucio Kak
pe3ynbTar aenenus. [lpeacraBnenue necsaTuYHOM 1poOH B BUJE 0OBIKHOBEHHOMN IpOOH U BO3MOXKHOCTb
npeJcTaBiIeHUs 0OBIKHOBEHHOH ApOOH B BHJIE IeCATUYHON. [lecaTnunble IpoOu 1 MeTpudeckas cucreMa mMep.
Apudmernueckue 1eHCTBHS U YUCIOBbIE BRIPAXKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMHU.

OtHouienue. Jlenenue B JaHHOM OTHOILIEHUH. Macitad, nponopuus. [IpuMenenue nponopuuii npu
pEelIeHnH 3aau.

ITonsTe npoueHTa. Beuucienne npoueHTa OT BEIMYMHBI M BEIMYMHBI 10 €€ POLEHTY. BrlpakeHne
MPOIIEHTOB JIECATUYHBIMU JIpoOsiMU. Perienne 3ajau Ha MpoLeHThl. BblpaxkeHne OTHOIIEHUS BETUYMH B
IIPOLIEHTAX.

Ilonosrcumensvusvle u ompuyamesnbHble YUCcaaA

ITonoxxuTenpHBIC U OTpULATCIILHBIC YUCIIA. HGHLIG qucia. MOI[y.HB qucia, rcoMCTpuICCKasa



MHTEepHpeTanus MoIyist yicna. M300paxenue yucen Ha KOOPIUHATHONW PAMOil. UHUCIIOBBIE TPOMEXKYTKH.
CpaBuenue uucen. ApudmMerndeckue IeHCTBUS C MOJIOKUTETFHBIMU U OTPULIATEIEHBIMU YHCIIAMHU.
[IpsiMoyronpHast cUCTeMa KOOpIUHAT Ha MII0CKOCTH. KoopauHaThl TOYKHM Ha TUIOCKOCTH, abciucca u

opaunata. [Toctpoenne Todek u GUryp Ha KOOpAMHATHOM IIIOCKOCTH.

bykeennuvie sviparcenusn

[Tpumenenne OyKB JUIsl 3aITUCH MAaTEeMAaTUUYECKUX BBIPAKECHUH U IpeuioskeHuil. CBoiicTBa
apu(MEeTHYECKHX IeHCTBHIA. ByKBEeHHBIE BBIPaKEHHSI M YHCIIOBBIC IOJICTAHOBKU. ByKBEeHHBIE paBEHCTBa, Ha-
X0KJIEHHE HEU3BECTHOTO KOMITOHEHTa. DopMyIbr; GOpMyIIbl IEpUMETPA U TUIOIIAAH MPSIMOYT OJIBHHUKA,
KBaJpaTa, 00bEMa napasuienenunena u Kyoa.

Pewenue mexcmoguix 3a0au

Pemenne TekcToBbIX 3a7au apudmeTnyeckuM criocodom. Pemenne noruueckux 3anad. Pemenue 3anau
nepedopoM BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemrenne 3ana4, conepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMYUHBI: CKOPOCTh, BPEMS, pACCTOSHUE;
1[€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. ENMMHUIBI H3MEPEHUSI: MACCH,
CTOMMOCTH; PAaCCTOSIHUS, BpEMEHHU, CKOPOCTU. CBsI3b MEX/ly €AMHUILIAMU U3MEPEHUS KaX /101 BEJINYUHBI.

Pemrenne 3ana4, CBA3aHHBIX C OTHOIIEHUEM, ITPONIOPLIUOHAIBHOCTHIO BEJIMYHH, ITPOLIEHTAMU; PEILICHUE
OCHOBHBIX 33]1a4 Ha APOoOU U IPOLICHTHI.

OneHka ¥ IpUKUIKa, OKPYIJIEHHE pe3yibTaTa.

CocraBiieHre OYKBEHHBIX BbIPaXE€HUH 110 YCIIOBHUIO 33a4H.

[IpencraBienne JaHHBIX ¢ MOMOIIBIO TabIUI U Tuarpamm. CtonaduyaTsle AMarpaMMbl: YTEHUE U
IOCTpoeHHe. YTeHne KpyroBbIX AUArpaMM.

Haznaonasa ceomempu

Harnsanele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroJl, JJOMaHasl,
MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnonoxeHue IByX INpAMbIX Ha INIOCKOCTH, NTapaJIJICIIBHBIC NIPSAMBIE, IEPIICHIUKYISIPHbBIE
npsimble. M3Mepenne paccTosHUI: MEX Ty IByMs TOYKaMH, OT TOYKHU A0 NMPSAMOW; JUIMHA MaplIpyTa Ha
KBaJI[paTHOM CETKE.

W3Mmepenne 1 OCTPOEHHE YIVIOB € MOMOIIBIO TPAHCIOPTUPA. BUIBI TPEYTrOIBHUKOB: OCTPOYTOJIBHBIM,
IPSIMOYTOJIbHBIH, TYNOYTOJIbHBIN; PABHOOEPEHHBIH, pABHOCTOPOHHUN. UeThIpEXYroIbHUK, IPUMEPHI
YETBIPEXYrOJbHUKOB. [IpsIMOYrobHUK, KBaJpaT: UCIOJIB30BAHUE CBOMCTB CTOPOH, YIVIOB, JUArOHAJIEH.
N306paxeHue reomeTpudeckux (Gpuryp Ha HEJIMHOBAHHOM OyMare ¢ MCIOJIb30BaHUEM LIUPKYJIs, IMHEHKH,
yroJibHUKa, TpaHcnoptupa. [locTpoenus Ha kieryaToil Oymare.

Ilepumerp MHOroyroasauka. [lonsrue miomany Gurypsl; equHULBI U3MepeHus miomanu. [Ipubnmxénnoe
U3MepeHue miouanu Guryp, B ToM 4ucie Ha KBaapatHoil ceTke. [IpuOnmxéHHoe n3MepeHne JUIMHBI
OKPY’KHOCTH, IUIOIAIH KPYyTa.

CummeTpus: IeHTpajibHas, 0ceBas U 3epKajibHasi cuMMeTpuu. [locTpoeHre CuMMETpUUHBIX (GUryp.

Harnsanele npeacraBieHns 0 IPOCTPAaHCTBEHHbBIX (GUTypax: napaiesenunes, Kyo, npusMa, mupamMmuaa,
KOHYC, LWJIMHJp, map u cepa. M3o0pakenue nmpocrpaHcTBeHHbIX (uryp. Ilpumepst pazéprok
MHOTOI'PaHHHUKOB, IIUJIMHAPa U KoHyca. Co31aHue Moiesnel IpocTpaHCTBEHHbIX Guryp (13 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[TonsiTue 06bEMa; eAMHUIBI U3MEpeHUs 00bEMa. OOBEM MPSIMOYTOJIBLHOTO MapauieNenunesaa, Kyoa.

TMTAHHPYEMBIE TIPEAMETHBIE PE3YJBTATHI OCBOEHHS MPUMEPHON PABOYEI IIPOTPAMMBI KYPCA
(IO TOJAAM OBYYEHMS)

OcBoenue yuebHoro Kypca «MaTemaTuka» B 5—6 Kjaccax OCHOBHOM IIIKOJIBI JIOJDKHO 00ecrieunBaTh
JOCTHKEHHE CIEIYIONINX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3Y/IbTAaTOB:
5 KJacc
Yucna u évtuucnenusn
s [loHUMaTh U PaBUIBHO YIOTPEOIATH TEPMHUHBI, CBA3aHHBIE C HATYPAIbHBIMH YHCIaMU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSIMHU.
= CpaBHHBATH M YIIOPAJOYUBATH HATYPAIbHBIEC YHCIIA, CPABHUBATH B IPOCTEHIINX CITydasiX OOBIKHOBEHHBIE

IpoOH, NECITUYHBIC TPOOH.



CoOTHOCUTH TOUKY Ha KOOPAMHATHOU (YMCIOBOI) MPSIMOI C COOTBETCTBYIOIINM €1 YUCIIOM B U300pakaTh
HaTypaJIbHbIE YMCIIa TOUKAMH Ha KOOPJAMHATHOM (YMCIIOBOM) IPSIMOM.

BoImonsaTe apupmMeTnyeckre JeicTBUS C HaTYpaIbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU APOOSMH B
MPOCTEHUIINX CIIydasix.

BbInosIHATE TPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIUUCICHUM.
OKpyryiaTh HaTypaJIbHbIE YUCIIA.

Pewenue mexcmoewix 3a0au
Pemath TekcTOBBIC 3a1a4M apU(PMETHICCKUM CIIOCOOOM H ¢ TIOMOIIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.
Pemats 3a1aun, coaepkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMsI, PACCTOSHHE; [ICHA,
KOJINYECTBO, CTOMMOCTb.
Hcnoib30BaTh KpaTKUe 3aMUCH, CXEMBI, TAOIHIIBI, 0003HAYSHUS TIPY PEIICHUH 3a]1a4.
[Tob30BaThCSI OCHOBHBIMY €IMHUIIAMH U3MEPEHUS: IICHBI, MacChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIPAKATh OJTHU €IMHUIIBI BETUYHHBI Yepe3 IPYyrHe.
W3Biekarh, aHATH3UPOBATH, OIIECHUBATH HH(POPMAIIHIO, IPEJACTABICHHYIO B TAOIHIIC, HA CTOJI0YATOM
JFarpamMme, HHTEPIPETUPOBATh MPEACTaBIICHHBIC JJAHHBIC, NCIIOJIF30BaTh JAHHBIC ITPH PEIICHUH 3a/1a4.

Haznaonan zeomempus
[Tonp30BaThCSI TEOMETPUIECKUMU TTOHSATUSMH: TOUKA, TIPsIMasi, OTPE30K, JIy4, yroJi, MHOTOYTOJIbHUK,

OKPYXHOCTB, KpPYT.
[IpuBoUTE MpUMepbl 00BEKTOB OKPYXKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YUEHHBIX T€OMETPUUYECKIX

¢buryp.
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO € YIJIaMH: BEPIINHA CTOPOHA; ¢ MHOTOYTIOJIbHUKAMU: YTOJI,
BEpILINHA, CTOPOHA, TUATOHAJb; C OKPYKHOCTBIO: pajinyc, AUaMeTp, LEHTP.
N300pakaTh U3y4eHHBIE T€OMETPHUECKUE (PUIYPbI HA HEIMHOBAHHON U KJIETYAaTOW Oymare ¢ MOMOILBIO
HUPKYJIA U JIMHEHKH.
HaxonuTh UIMHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHHUEM C ITOMOILBIO TMHEHKHU, CTPOUTH OTPE3KU
3aJJaHHOH JUIMHBI; CTPOUTH OKPYXHOCTb 33JJaHHOTO paJuyca.
Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYIOJIbHUKA, KBaJpaTa Uil UX HOCTPOCHUS, BBIYMCICHUS
IUIOIIAN U IEpUMETpa.
Bbruncnare nepumerp M IIomaab KBajapara, psiMoyrojabHHUKa, (GUIyp, COCTABIECHHbBIX U3 MPSAMOYTOJIbHUKOB,
B TOM uucie Guryp, u300paxE€HHBIX Ha KJieT4aToil Oymare.
[Tonp30BaThCs OCHOBHBIMU METPUYECKUMHU €IMHULIAMU U3MEPEHUS JUIMHBI, TUIOLIA/IU; BhIpaXKaTh OJHU
€IMHULIbl BEJIMYMHBI Yepe3 Apyrue.
Pacno3naBate napasuienenumes, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILUHA, PeOPO IpaHb, U3MEPEHNUS;
HaXOJUTh U3MEPEHMsI apajenenunea, Kyoa.
Beruucnare 00bEM KyOa, nmapajuienenuiesaa no 3aJaHHbIM U3MEPEHUSM, 110JIb30BaThCsl €AMHULIAMU
U3MepeHus oobéMa.
Pemate Hec0XHbIE 3a/1a4l HA U3MEPEHUE FEOMETPHUUECKUX BEIUYHH B IPAKTUYECKUX CUTYAIHSX.
KJ1ace

Yucna u éviuucnenusn
3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JINYHBIMU BUJIAMH YHCET U CIIOCO0aMM UX 3aIUCH,
NEPEXOAUTH (€CTH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3arucH Yuca K Ipyroi.
CpaBHMBATH M YIIOPSIIOUMBATh LIEJIbIe YUCIa, OOBIKHOBEHHBIE U IECATUYHbIE JPOOU, CPaBHUBATh YHCIIA
OJIHOTO U pa3HbIX 3HAKOB.
BeInosnHATh, coueTras ycTHBIE U MUCbMEHHBIE TPUEMBI, apuPMEeTHUYECKHEe ASHCTBHS ¢ HATYpaJIbHBIMU U
LEJIBIMHA YHCTIaMH, OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSIMU, TTIOJO0KUTEIBHBIMUA U OTPULIATEIbHBIMU
YHUCIaMU.
Bbruncnare 3HaueHUs YUCIIOBBIX BBIPAXKCHUH, BHITIOIHITH IPUKUIKY U OILICHKY Pe3y/bTaTa BIYMCICHUN;



BBITOJIHATH MPE00pa30BaHMsI YMCIOBBIX BRIPAKEHHI HA OCHOBE CBOMCTB apH(PMETHUECKUX ACHCTBUI.
= COOTHOCHTPH TOUYKY Ha KOOPJMHATHON MPSMOM C COOTBETCTBYIOIIUM €i YUCIIOM U M300paxkaTh Yucia
TOYKaMHU Ha KOOPJAUHATHOM MPSIMOM, HAXOAUTHh MOY/Ib YHCIIA.
= COOTHOCHUTDH TOUKHU B IPSIMOYT'OJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMH ITOM TOUKH.
= OKpYTIATH MEIbIe YUCIIa U ICCATUIHBIC IPOOU, HAXOTUTH MPUOTMKEHUS YHCEIT.
Yucnosvie u 0yKeeHHblE BLIPANCEHUS
s [loHnMaTth 1 ynoTpeOiIsiTh TEPMUHBI, CBSI3aHHBIE C 3aITUCHIO CTETICHH YMCIla, HAXOAUTh KBAJIpaT U Ky0 YucIa,
BBIYUCIIATH 3HAUYCHUS YUCIIOBBIX BBIPAKECHUI, COACPKAIIUX CTECTICHH.
= [lonp30BaThCs MpU3HAKAMU JEIMMOCTH, PACKiIaIbIBaTh HaTypaJlbHbIE YUCIIA HA POCTbIE MHOKHUTEIH.
= [Tosb30BaThCSt MAacIITabOM, COCTABIIATH POTIOPLUHN M OTHOIIICHHUS.
= Vcnionb30Barh OYKBBI U1 0003HAYEHUS YUCEI MTPU 3aIIMCU MAaTEMATUYECKUX BbIPAKEHUH, COCTABIIATh
OyKBEHHBIE BBIPAKECHUS U POPMYJIbI, HAXOUThH 3HAYEHUSI OYKBEHHBIX BBIPAXKEHUN, OCYIIIECTBIISS
HE0OXO0IMMBIE [T0/ICTAHOBKHU U MpeoOpa3oBaHMUsL.
» HaxouTh HEU3BECTHBII KOMIIOHEHT PABEHCTBA.
Pewenue mexcmoguix 3a0au
= PermaTh MHOTOIIIArOBBIE TEKCTOBBIC 3a7aUu apU(PMETUIECKUM CIIOCOOOM.
» Pemars 3a7aun, CBsI3aHHBIE C OTHOIICHHEM, MPOTIOPIIUOHATBFHOCTHIO BETUYNH, MPOIIEHTAMU; PEIIaTh TPU
OCHOBHBI€ 33/1a4 Ha JPOOH U MPOLIEHTHI.
= PemaTsh 3a7auu, cogepixaline 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMUNHBL: CKOPOCTh, BPEMs, pacCTOSIHUE, 11eHa,
KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEMa padOoThI, UCIIOJIBb3YS apupMeTUIeCKue
NENCTBUS, OIIEHKY, IPUKUIKY; TI0JIb30BATHCS SAUHUIIAMHA U3MEPEHHS COOTBETCTBYIOIINX BEITUYHH.
s CocraBnaTh OyKBEHHBIE BEIPAKEHHUS 110 YCIOBHUIO 3a/1a4H.
= M3BNekath nHGOpMAIHIO, TPEICTABIICHHYIO B Ta0NIHIaX, HA TMHEHHOM, CTOI0YATON WM KPyrOBOH
JUarpaMmax, MHTEpIpETUPOBATh MIPEACTABICHHBIE JAHHBIE; HCIIOIb30BATh JAHHBIE IIPU PEIICHNUHN 3a/1a4.
s [IpencraBnsaTe HHPOPMALIUIO C TOMOIIBIO TAOJIHIL, TMHEHHOW U CTOJIOYATOM TUarpaMm.
Haznaonan 2eomempus
= [IpuBOINTH MpHMEpHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (OPMY U3YUEHHBIX T€OMETPUUYECKIX
IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CUMMETPUYHBIX UTYP.
= M300pakaTh C MOMOIIBIO HUPKYJIS, THHEHKH, TPAHCIOPTUPA HA HETMHOBAHHOW M KJIeTYaTON
Oymareun3ydeHHbIE IUIOCKHE FreoMeTpuuecKue GUrypbl 1 KOHQUTrypauu, CAMMETPUYHbIE (PUTYPBI.
= [lo1b30BaThCs rEOMETPUUECKUMHU MOHSATUSIMH: PABEHCTBO (PUTYp, CUMMETPUS; UCIOJIb30BaTh
TEPMHUHOJIOTUIO, CBSI3aHHYIO C CHMMETPUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHUH.
= HaxoauThs BENTMYMHBI YIJIOB U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHON BEJINYUHBI,
M0JIb30BATHCS IPU PELICHHUH 3a7a4 IPAyCHOM MEPOM YIJIOB; paclo3HaBaTh HA YEPTEkKAX OCTPBI, MPAMOIA,
Pa3BEPHYTHIN U TYNOM YIJIbI.
= BeluncnsaTe JMHY JOMaHOM, IEpUMETP MHOTOYTI'OJIbHUKA, MOJIb30BaThCsl €AMHUIAMU U3MEPEHU S JJIUHBI,
BbIpakKaTh OJITHU €JUHULBI U3MEPEHUS JUIMHBI YEPE3 IPyTHUe.
= Haxoauts, HCONB3Ys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEX1Y IBYMs TOUKaMHU, OT TOUYKHU J0 IPSIMO,
JUIMHY ITyTU Ha KBAJPATHOU CETKE.
= Beruncnsate miomans Guryp, COCTaBICHHBIX U3 IPSIMOYTOJILHUKOB, UCIIOJIb30BaTh pa30oUeHne Ha
MPSIMOYTOJIbHUKY, HAa paBHbIe (QUTYPHI, TOCTpanBaHUE J0 MPSIMOYTOJIbHUKA; OJIb30BaThCS OCHOBHBIMHU
€AMHUIAMHU U3MEPEHHUS IUIOIIA/IN; BhIpAXXaTh OJIHU €IMHUIIBI U3MEPEHHUS IUIOIAINA Yepe3 Apyrue.
= PacmosHaBath Ha MOJIENAX M M300PKEHUAX MUPAMUAY, KOHYC, IUIHUH/P, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BepIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.
= 300pakarh Ha KJIeTYaTOi Oymare mpsMOYTOJIbHBIN Mapaieienume].
= Beruncnsate 00bEM MpsSMOYTroIBpHOTO MapaiieNenuneaa, Kyoa, mojib30BaTbCss OCHOBHBIMY €TUMHUIaMU
u3MepeHust 00bEMa; BeIpakaTh OJIHU €UHULIBI I3MepeHus: 00bEMa uepes Apyrue.
= PemaTh HECIIOkKHBIE 33/1a4M HA HAXOXKJACHUE T€OMETPUUECKUX BEIMUMH B TPAKTUUYECKUX CUTYALIHUSIX.



TEMATHUYECKOE TIJIAHUPOBAHUE YYEBEHOI'O KYPCA (T1O0 TOAAM OBYYEHUSA)
5 kiacc (He menee 170 u)

Ha3zBanue
pazaeJia (TeMbl)
Kypca (4uciio

OcHoOBHOe cofep:kaHHe

OcHOBHBbIE BHU/bI 1eSITeJILHOCTH 00y4aI0IIMXCS

CBOMCTBOYMHOEHHS.

Z[CJ'II/ITCJ'[I/I N KpaTHBbIC 4YHUCJIa,

pasnoxxeHue qucia Ha
MHO>KHUTEJIH. Jenenue c
OCTaTKOM. ITpocteie u

cocTaBHble 4uucia. [IpuszHaku
nexuMocTty Ha 2, 5, 10, 3, 9.

4acoB)

Hatypanbubie Jecstuanast cucrema | UYurath, 3amMCBHIBATH, CPABHUBATh HaTypaJibHBIC

qHcaa. CUHCIICHMUSI. Psin | umcna; mpeasaratb M 00CY:KIaTh  CHOCOOBI

HeiicTBusic HaTypaJIbHBIX qHCell. YIOPSITOYNBAHUSI YUCEIL.

HATYpPaJlbHbIMH Harypanensiit psa. Ywucno H300pamxkars KOOPAMHATHYIO IMPSIMYyH, OTMe4aTh

qHCIaMU 0. HarypanpHble 4Yuclla Ha | 4YHMclia TOYKAMH Ha KOOPIUHATHOMN MIPSIMOiA,

(43 v) KOOpAMHATHOM MNpAMOH. HAXOJUTh KOOPAWHATHl TOUYKH.
CpaBHeHue, okpyrieHue | HccsenoBaTh CBOWCTBA HATYPAJIbHOTO psijia, YHCEI
HaTypaJIbHBIX YHCEJI. Owu 1 npu ClH0XEHUH U YMHOXXEHHH.
Apubmernueckue  eficTBUS Hcnoab30BaTh NMPaBUIIO OKPYTIICHUS HATYpajbHBIX
C HaTypaJbHBIMH 4YuclaMu. | JHACCI. .
CBoiicTBa HyI npu BeimoansaTs apudmMeTnieckue nercTBUS c
CIOKEHUH W yMHOKeHum, | HATYPAJIBHBIMH  HHCIAMM,  BBIMHCISTH  3HAUCHHS
CBOMCTBA CUMHUIIBI mpu | YHMCIOBBIX  BRIDAKEHHH  CO ckoOkamu u  0e3
YMHOEHHH. CKOGOK.
TlepemecTHTENBHOE 1 | 3anmceIBaTH TNpPOU3BENEHUE B BHJE CTETeH!,
COYeTATENBHOE cBoiicTBa YUTATh CTEIEHU, HMCMOJb30BATh TEPMHUHOJIOTHIO
CIOKEHHA M YMHOXKEHH, (OCHOBaIEI/Ie, MoKa3aTeib), BBIYUCIATH 3HAYEHHS
pacrpeeuTeasHoe CTEICHEN.

BbINOJHAT, MNPUKHIAKY M OIEHKY 3HadyeHUH
YUCJIOBBIX BBIPAXKEHUI, Mpeajiaratb U NPUMEHSITh
NPUEMBI MPOBEPKH BBIYHCICHUMN.

Hcnoab30BaTh NMPH BBIYHCIEHHSIX IIEPEMECTHTEIBHOE
U coueTaTelIbHOe CBOHCTBA CIIOXKEHHUS U yMHOXKCHUS,
pacipeneauTeabHoe CBOWCTBO YMHOXEHHS;
dopmynauposBarh " NPUMEHSATH NpaBuJIa
npeoOpa3oBaHUs YHCIOBBIX BBIPAKEHHI Ha OCHOBE

Crenenb ¢ HaTypajbHBIM | CBONCTB apuMETHUYECKUX IEUCTBHIA.

noKa3aTeJsieM.

YuciioBbie BeIpakeHus; | Mecaexnosarn YHCIIOBBIE 3aKOHOMEPHOCTH,

NOPSI/IOK 1eHCTBUIA. BLIABHUIaTb M OOOCHOBBIBATHL  THIOTE3bI,

PellicHIE TEKCTOBBIX 3a1at ¢opmyupoBaTh 0Go6meHHs M BBLIBOABI IO
pesysbTaTaMm POBEIEHHOTO YCCIIEIOBAHMUSL.

Ha BCe apudMeTiiecKue ®opMyIMpOBATL  ONpeNeJeHHs]  JIeIUTeNs U

ACUCTBITA, Ha JABIDKCHHUC W | yha1Horo, Ha3hpIBaTh JCIMTENH M KpaTHbIE 4YHCIIA;

ITOKYTIKH pacmo3sHaBaTh IIPOCTHIE M COCTABHBIE YHCIIA;
¢opMyaupoBaTh M NPHUMEHATH  NPHU3HAKH

merumocTa Ha 2, 3, 5, 9, 10; npuMeHATh aJropuT™M

Pa3JI0KECHUA qucia Ha IIPOCTHIC MHOXKHUTCIIN,
HaxoAUTb OCTAaTKH OT JACIICHUA u HCIIOJTHOC
qaCTHOC.

Pacno3naBarhb HUCTHUHHBIC u JIOKHBIC
BbICKa3bIBaHHUA o HaTypaJIbHBIX quciax,

NMPUBOAUTL NMPHMepPbl U KOHTP-TIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSI ¥ OTPUIAHUA BBICKa3bIBAHUI O
CBOMCTBaxX HATypPaJIbHBIX UHCEIN.

KoHcTpynpoBaTh MaTeMaTH4YecKHe MNPeNI0KeHHs ¢
MIOMOIIBIO CBSI30K «I», HIH», ECIH..., TO...».
Pemiath  TekcTOBBIE 3amauM  apuPMETHIECKUM
CIIOCOO0M, HCHOJIb30BAaTh 3aBHCHMOCTH MEXIY
BEJIMYMHAMH (CKOPOCTh, BpPEMsl, PACCTOSHHE; IICHA,
KOJINYECTBO, CTOMMOCTh M Jp.). AHAJU3HPOBATH U
OCMBICJIMBATh TEKCT 3ahadd, mnepe¢opMyaupoBaTh
yciioBHE, HM3BJIeKaThb  HEOOXOAWMMBIC  JaHHEIE,
YCTAHABJIMBATH 3aBUCHUMOCTH MEXAYy BEIUYHHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHHUM.
MopenupoBatbh XOJ pELICHUs 33a4a4d C MOMOUIBIO
pUCYHKA, CXeMBI, TaOJHIIBI.

IIpuBoauTh, pa3dupaTb, OLEHHUBATH pa3JIUYHBIE
pelIeHus, 3alUCH PEIIEHUN TEKCTOBBIX 3ajad.
KpuTHyecku OoleHUBATH IIOJYYEHHBIM pPE3yJbTar,




OCYILIEeCTBJATh CAaMOKOHTPOJIb, IIPOBEPsIT OTBET Ha
COOTBETCTBHE yCJIOBUIO, HAXOAUTH OIIMOKH.
PemaTh 3aa4u ¢ momomsio nepedopa Bcex
BO3MO>KHBIXBapHUaHTOB.

3HAKOMHUTBHCS ¢ MCTOPHEH Pa3BUTHS apU(PMETHUKHU

Harasanas
reoMeTpus.
JIuHum Ha
mwiockocTu (12
)

Touka, npsmas, OTPE3O0K,
ayd. Jlomanasa. WM3Mmepenue

JUTHHBI oTpe3Ka,
METPUYECKUE €IHULIBI
H3MEPEHUS JUTUHBL.
OKpY>XKHOCTBHU KPYT.

IIpakTrueckas pabora

«Iloctpo- enHue y3opa wu3
OKPY>KHOCTEMN».

Yron. Ilpsamoii, ocTpbIH,
TYNOH U pa3BEPHYTHIN yIJIBI.
Nsmepe- Hue yrios.

[IpakTuueckas pabora
«llocTpo- eHue yrioB»

PacnosnaBaTh  Ha  YepTexax, pUCYHKaX,
ONHNCBIBATB, MHC- TOJB3Ysl TEPMHUHOJIOTHUIO, U
H300paxkaTh c MIOMOIIIBIO YepTEKHBIX
WHCTPYMEHTOB: TOYKYy, MpSIMYIO, OTpPE30K, JIyd,

yroJi, JJOMaHy0, OKPY>KHOCTb.
PacnosHaBaTh, NPHUBOAHTL NpPUMepPbl OOBEKTOB
peanb- HOrO MHpa, HMEIIHX (opMy  H3YyYEHHBIX
¢uryp, oue- HUBaTh UX JUHEHHBIC Pa3MEpPHI.
Hcnoab30BaTh IMHENKY U TPAHCIIOPTUP KaK
WHCTPYMEH-THI JJIsl IOCTPOCHUS U U3MEPEHMUS:
H3MepPSATh JJIMHY OT-pe3Ka, BEIUUNHY YTia;

CTPOMTB OTPE30K 3aJaHHOMN IJIMHBLYIOJI, 3a1aHHOU
BEJIMYMHBI; OTKJIAAABIBATH LIUPKYJIEM paB-HbIE
OTPE3KHU, CTPOUTHL OKPY>KHOCTH 3aJIaHHOT'O
panuyca.M306paxaTs KOHQUTYypaTUU
TeOMETPUYECKUX (UTYP H30TPE3KOB,

OKPY’KHOCTEM, UX YacTell Ha HEJIMHOBAHHONU
KJIeT4aToi Oymare; mpeasaaraTb, ONUCHIBATHL U
00CyXK-1aTh CHOCO0OBI, AJrOPMTMBI TOCTPOCHHUS.
Pacno3HaBaTh U M300pa’kaTh HAa HEJIMHOBAHHOU H
KJIeT- 4aroil Oymare mpsiMO#, OCTpBIA, TYIIOW,
Pa3BEPHYTHINYTIJIbl, CPABHUBATH YIJIbL.

BeluncasiTh IIWHBI OTPE3KOB, JIOMAHBIX.
IloHnMaTh U MCHOJB30BATH NPH PelIeHUH 3a4a4
3aBH- CHMOCTH MEXIYy €IWHHIAMH METPHYECKOM
CHCTEMBI MEP; 3HAKOMHUThCSI C HEMETPHUIECKIMH
CHCTEeMaMH Mep; BbIPaKaTh JUIMHY B Pa3JIMIHBIX
ennHUIAX n3MepeHus. MccaenoBath QuUryps! u
KOH(HUTYpanu, UCIIONb3Ys TH(POBBIE peCypPChI




OO0bIKHOBEHHBIE JpoOs. IIpaBunbHEIE u | MogearupoBarb B TpadUUEeCcKOH, NpeIMETHOH
apooun Hempa- BUJIbHBIC Jpoomu. ¢opme, c mOMOmBIO KOMIBIOTEpAa MOHSTHS U
(48 v) OcHOBHOE CBOH- CTBO ApoOW. CBOWCTBa, CBA3aH-HbIE C OOBIKHOBEHHOH JAp0oObI0.
CpaBHeHHuE IpoOei. Yurtarth H 3aNUCHIBATH, CpPaBHUBAThH
Clokenne 1 S — OOBIKHOBEHHBIE JpoOH, MpeaiaraTh, 060CHOBI>IBvaT]> "
OGbIK-  HOBEHHBIX  JIPOGCI. ;Iﬁcyman, CImoco-0bl YIOpsIOYUBAHUS APOOEH.
CMeIaHHas JpOG. 300paxaTthb 06LI§HOBeHHLIe {Lpo6n TOYKaMH Ha
Y MHOKCHIIE - netenme | KOOP- JIMHATHOU MIPSIMOIA; MCIO0JIL30BATE
OGBIKHOBCHHBIX poGeii; KOOPAWHATHYIO MPsI-MYIO JUIsl CDaBHEHHS JIpOOeH.
B3aMM- HO-0GpaTHbIE JIPOGH. @D opMyJIHPOBATH, 3aMHCHIBATE € TIOMOIIEI0 0ykB
OCHOB- HOE CBOWCTBO OOBIKHOBEHHOW JpoOu;
Pemenne TtexcroBBIX  3anad, HCMOJIb30BATh OC- HOBHOE CBOWCTBO JpOOU IS
co- AcpiKalnx Apoou. COKpamieHuss ApoOei W HpH- BEICHUS APOOHU K
OcHoBHBIC ~ 3a-  ja4u  Ha HOBOMY 3HaME€HAaTEI0.
apoowu. [peacraBiasaTh CMEIIaHHYK JIpoOb B BHUIC
[lpumeHenne  GykB  suisi | HENPaBWIb- HOM M BBIACISATH LENYI0 4YacTb YHCIA
3arnucu MaTeMaTHYECKUX M3 HENPABUIIBHON ApOOH.
BBIPAXKCHHH HITPEUTOKEHH I BeinonHATh apugMeTHYeCcKHe AecTBHUSA c
OOBIKHOBEH- HBIMH JpOOsSMH; NMPUMEHSITh CBOHCTBA
apudmMernueckux OEHCTBUI AN palMOHAIW3ALNH
BBIYUCIICHUH.
BbImoHAT, NPUKUAKY ©  OIEHKY pe3ynbrara
BBIYKCIIE- HUW; MpeMiaraTb M NPHMEHSITh NPHEMBI
NPOBEPKH BbI- YUCICHUM.
IIpoBoauTH, HCCIEXOBAHMSI  CBOWCTB  Jpobeii,
OonrpasiACb Ha YHCJIIOBBLIC OKCIICPUMCHTBI (B TOM
YUCJIe ¢ MOMOIIBbI0O KOMITBLIOTEPA).
Pacno3naBarhp VUCTHHHBIE u JIO)KHBIE
BBICKa3bIBaHUsI O JAPOOSX, MPUBOAUTH NMPUMeEPHI U
KOHTPIPUMEDPHI, CTPO- WTh BbICKA3bIBAHUA U
OTPHULIAHUS BBICKA3bIBAHUH.
Pemate  TekcTOBBIE 3aJa4u, coaepxKalue
JIpoOHBIC NaH- Hble, W 3aJaud Ha HaXO0XICHUE
YacTH II€JIOr0 U LIEJIOrO MO €T0 YacTH; BBIABJISATH
HX CXOACTBA U Pa3JH4us.
MoaeanpoBaTh XOJ PELICHHUS 3aladyd C IOMOILBIO
pHU- CyHKa, CXeMbl, TaOJINLIBI.
IIpuBoanTh, pa3déMpaTbh, OLEHUBATb pa3JIUYHbIC
peliie- HUs, 3alllMCH pELIEHUH TEKCTOBBIX 3ajad.
KpuTH4yeckn oONEHHBATBH IIOIYyYCHHBIH pe3yJsbTaT,
OCy- IIECTBJISITh CaMOKOHTPOJIb, IIPOBEPsisE OTBET Ha
COOTBET- CTBHE YCJIOBHIO, HAXOAUTh OIIHOKH.
3HAKOMMTBCH ¢ HCTOPHUeil pa3BUTUSA apUPMETHKU
Harnsgnas MHOTOyTOJIBHUKH. OnuceiBaTh, HCNOIb3YS TePMHMHOJIOTHIO,
reoMeTpus. YeTbIpéx- YI'OJIbHUK, H300paxkaTh c IIOMOIL IO 4epTEKHBIX
MHoOroyrojabHuK OpsAMOYTOJIBHUK,KBAApAarT. WHCTPYMEHTOB M OT pyKH, MOJAE- JHUPOBaTh U3
u(10 v) IpakTHuecKas paGora Gymaru MHOFOerHLHI/IKI/I.6
«Tloctpo- CHIE l;hi)g}g?unTLmnH[;uMepl(;oo 'BEKTOB PEAJBHOTO MHDa,
OpsIMOYTOJIBHHUKA C 3aZaH- pMy MHOTOYTOIBHHKA,
HEIMH CTOpOHAMH Ha | TPSIMOYroNbHHMKa, KBa- JpaTa, TPEYTONbHHKA,

HEJIMHO-BAaHHOU Oymare).

TpeyroapHUK.

ITnomanes U NEPUMETP
psIMO- YTOIBbHHUKA Hu
MHOTOYTOJIBHUKOB,
COCTaBJIEHHBIX u3
IPSAMOYTOJIb- HHUKOB,
€IMHUIIBI U3MEPECHUSI
IDIOMIA M. Ilepumerp

MHOT'O-YTOJIbHUKA

OLEHUBATh HUX JINHEHHBIE pa3Mepbl. BBIYHCIAATH:
IIEPUMETP TPEYTroJbHHUKA, MPSIMOYTOJBHU- Ka,
MHOTOYTOJILHUKA; ITIOMIA/Ih IPSIMOYTOJIBHUKA, KBa-
Ipara.

HN300paxkaTh OCTPOYTOJNIBHBIE, TPSIMOYTOJbHBIE H
TYIO-yT'OJIbHBIE TPEYTOIbHHUKH.

CTpouTh Ha HEIMHOBAaHHOW W KileT4aTol Oymare
KBa- ApaT W TNPSIMOYIOJbHHUK C  33JaHHBIMHU
IJIMHAMU CTOPOH. HUccaenoBarnb cBoOlicTBa
MPSIMOYTOJIBHUKA, KBajpaTa Iy- TEM SKCIEPUMEHTA,
HaOJIOZCHNs, HW3MEpPEHMs, MOJEIU-  POBAHHUS;
CpaBHMBaTh CBOWCTBAa KBajapaTra U MIPsIMO-
YTOJILHHUKA.




KoncTpyupoBaTh MaTeMaTHYe€CKHE MPEII0KEeHHA C TI0-
MOIITBIO CBSI30K «HEKOTOPBII, «ITF0 00 .
Pacno3naBarts WCTUHHEIC u JIOKHEIS
BBICKQ3bIBAHUS O MHOTOYTOJHEHU- KaX, NMPUBOIUTH
MpUMepPHI U KOHTPIPUMEPHI.

HccienoBaTs 3aBHCHMOCTH ILIONIATHN KBaapaTa OT
JUTH- HBI €TO CTOPOHEL.

Hcnoab30oBaTh CBOMCTBA KBAJpPAaTHONW CETKH JJIS
MOCTpO- cHUS (QUryp; pasomBaTh TPIMOYTOJIBHUK
Ha KBaJpaThl, TPEYTOJbHUKH; COCTABJIATH (DUTYPHI
U3 KBaJpaTOB M IPSIMOYTOJbHUKOB M HaXOJUTh HX
IJI0IIaab, pa3ouBarp ¢urypst Ha
NPSIMOYTOJBHUKH M KBaApaThl M HAaXOIHUTh UX
IUIOIIATb.

BeipakaTs BeIMYMHY IUIOMAAU B Pa3IAYHBIX
SIMHUIIAX U3MEPEHHS METPUUECKON CHCTEMBI Mep,
MOHUMATH W HC- MOJb30BATh 3aBHCHMOCTH MEXIY
METPUYECCKUMHU CJIH- HUI[AMU U3MEPEHUS TUIOIATH.
3HAKOMHTBLCH ¢ MPUMePAMH NMPUMEHEHHS [IOIAN U
MepUMeTpa B MPAKTUYCCKUX CUTyanusx. Pemarts
3a{a- YM U3 PCANbHOW XKHU3HU, MpeajaraTtb u
00CyK1aTh pa3-JIMYHbIe CNOCO0bI pPEIIeHUs 3ajau

JlecsiTHUHBIE
apoou
(38 u)

Hecsitnunast 3amuch ApoOeii.

CpaBHeHUE JECATUIHBIX
JIpooeii.

HetictBust ¢ JECATUIHBIMU
Ipo- Os1MU. OxkpyrieHue

JIeCSITUYHBIX Apo0eii.
Penienue TEKCTOBBIX 3ajad,

co- JIepIKAIHUX poowu.
OcHOBHEBIE 3a- oagyu Ha
podu

IIpeacraBasith JAeCATHYHYIO JIpoOb B BUJIE
OOBIKHOBEH- HOH, 4YHMTATh " 3aIMCHIBATH,
CpaBHUBAThL  JCCATUYHBIC  JOpoOHM, TpemMIaraThb,
000CHOBLIBATL " 00CcyKaAaTH CIoco- OBI

YIOPSAOYUBAHUS JIECITHYHBIX JIPOOCH.

HN3o00pakaTh [OeCATUYHBIE JOpOOM TOYKAMH Ha
KOOpJM- HATHOU MHPSMOM.

BpisiBJATL  CXO0ACTBA M pa3ju4Msl  IIPaBUI
apudmernde- CKHX JCHCTBUH € HaTypaJbHBIMH
YUCJIaMHU U JECATHY- HBIMH OpOOSAMH, OOBSICHATH
HX.

BbInoaHATH apudmMernieckue JNEHCTBUS c
JIECATHYHBI- MU IPOOSIMH; BBINOJHATH NPUKHAKY U
OLlEHKY pe3yJIb-TaTa BBIYMCIICHU.

IIpumeHnsiTh cBoiicTBa apupMeTHUECKHX EUCTBHI
JUISL palliOHAIN3allui BBIYUCIICHUI.

IIpuMeHsITP NPaBUI0 OKPYIJIEHHSl JECITHYHBIX
npodeii. IlpoBoauTh  HCCJIeIOBAHHUSI  CBOWCTB
IeCATHYHBIX Jpo- Oell, omupasch Ha YHCIOBBIE
SKCIIEpUMEHTH (B TOM dYHCJIE C  IOMOIIBIO
KOMIIBIOTEPA), BBIABMIaTh TMNOTe3bl U NPUBOAUTH
UX 00OCHOBaHHA.

Pacno3sHaBaTthb HNCTUHHBIE u JIOXKHBIE
BBICKA3bIBaHUS O JPOOSX, NPUBOAUTH NMPHMeEPbI U
KOHTPIPUMEPHI, CTPO- MTh BbICKA3bIBAHUA U
OTPHIIaHUS BBICKAa3bIBAHUH.

Pemiate  TEKCTOBBIE 3a7a4u, cozepKaliue
IpoOHBIE NaH- HbIE, M Ha HAXOXACHHE YaCTH
LIEJIOT0 M IIeJIOTO II0 €r0 4YacTH; BBIABJIATH HX
CXOJCTBA U Pa3JIUYHUS.

MopeaupoBaTh XOJI PEIICHHS 3aJadd C ITOMOIIBIO
pu- cyHka, cxemsbl, Tabmunel. IIpuBOAUTH,
pa3dupartb, ole- HHBaTh pPa3JIMYHBIC pEIICHUS,
3aIMCH PEeIIEHNH TEKCTO-BBIX 3a7ad.

OnepupoBaTh ApPOOHBIMH YHCJIAMHU B pEaJbHBIX
JKU3HEH- HBIX CHUTYaIHsX.

Kpurnueckn oumeHMBaTh IOJYYEHHBIM peE3yibTaT,
OCy- IIECTBISATH CAMOKOHTPOJIb, MNPOBEPsIsI OTBET Ha
COOTBET- CTBHE YCJIOBHIO, HAXOJIWTH OIIHOKH.
3HAKOMHUTBHCS ¢ MCTOPHEH Pa3BUTHS apU(PMETHUKHU




Harnsinnas MHOTOrpaHHHKH. Pacno3naBaTh Ha yepTeKax, PUCYHKAX, B OKPYKal0-
reoMeTpus. H300paxenue meM MHpe IPSIMOYTOJBHBIH Tapajijiesenunes, Kyo,
Tena u purypoi MHOTOTPaHHHUKOB. Monemn MHOTOT'paHHHKH, ONHCHIBATH, HCHOJIB3YS
B MpO- CTPAHCTBEHHBIX TEJI. TEPMHHOJIO- THI0, OEHNBATH JINHEHHBIE pa3MephL.
MPOCTPAHCTBE TIpAMOYTOTBHBIH IIpuBoauTh NMpuUMepbl OOBEKTOB PEATHLHOIO MHDA,
(9 ) mapamterermn- mem,  kyG. | MME FOIIINX dhopmy MHOTOT'paHHHKA,
Pazéprkn KkyGa u  Tia- glpﬂnéoyronLHorOGHapan- nenen%ngﬂa, KyOa.
SO Hso paxaTh Ky0O Ha Kierdarod Oymare.
cciefoBaTh CBOMCTBa Ky0a, MpPSIMOYTOJBHOTO
IIpakTHueckas pabora «Pa3- | mapan- nenenunena, MHOTOTPAHHHUKOB, HCIOIb3Ys
BEpPTKa KyOay. MOJIEITH.
O6BEM Ky6a, Pacno3naBaTth M m300pakaTh pa3BEPTKH Kyda U
IPAMOYTOJIBHOTO napan- Jjenenunena. MopeaupoBare Ky0 U
napasTeenunena napajiesienune]; u3 OymMarda ¥ IpouYux MaTEepHaJIOB,
00BSACHATH cIO0CO0 MO- IEJIUPOBAHUS.
Haxoaunte u3MepeHHUs, BBIYHMCJIATH  IJIOMIA]b
MMOBEPXHO- CTH; OO0BEM Kyba, MPSIMOYTrOJHHOTO
napajuieJienune/ia; HMccjae0oBaTh  3aBHCHMOCTH
00bEMa Kyba OT JUIMHBI ero pedpa, BBIABHIaTh M
000CHOBBHIBATH I'UNOTE3Y.
HaOuaonate ¥ MNPOBOAUTH AHAJOIMHM MEXIY
MOHATUSAMH IUIOMAAM W o0béMa, mepumMerpa u
IJIoNIaAu MOBEpXHOCTH. Pacmo3HaBaTh HCTHHHBIE
W JIOKHBIE BBICKa3bIBaHUSI O MHOTOI'PaHHHKAX,
NPUBOAUTHL NPUMEPBI U KOHTPIPHME- Db, CTPOHUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBa- HHUH.
Pemarp 3aga4u U3 peajibHON >KU3HU
IToBTOpEHME IToBTOpEenue OCHOBHBIX BpIuMCIATL 3HA4YEHUS BBIPAXKEHUN, COIEPKALIUX
H 00001IEHNE MOHATUH M METOAOB Kypca 5 HATy- pajbHBIE YHCIIA, OOBIKHOBEHHBIC 51
(10 u) KJilacca, 0000-1IeHne 3HaHUM JIECSITUYHBIE JIPOOM, BBINIOJHATL MPEeOOpa3OBaHUS
YHUCell.
BriOuparts cnoco6 CpaBHEHUS YHCed,
BBIYUCJICHUH, NPUMEHSATh CBOMCTBA

apudmernueckux JEeHCTBUN JUIsl paluoHaIu3aluu
BBIYHCJICHUMH.

OcymecTBJAATh  CAMOKOHTPOJIb  BBINOJIHIEMBIX
JeCTBUM u CaMOIIPOBEPKY pe3ynbTara
BBIYHCJICHUM.

Pematp 3agaum 13 peajbHOW KWU3HU, NMPUMEHIThH
MaTe- MAaTHYeCKHe 3HAHMS Ul PELICHHs 3a1ad W3
JIPYTHX y4eOHBIX MPEIMETOB.

Pemars 3amaum pa3HbIMH CHOCO0aMH, CpPaBHHBATH
CIOCOOBI pemieHns 3a0a4H, BbIONpaTH
PallMOHAJILHBIH CIOC00

6 kmacc (He MeHee

170 q)

Ha3panue
pazaeJia (TeMbl)
Kypca (4HcJI0

OcHoBHOe coaepkanue

OcHOBHBbIE BHbI JAeATEJIbHOCTH 06yqam1unxcs1

obi1riee KpaTHOE.

4acoB)
HarypajabHbie Apudmernueckne — AeiicTBHsS | BpImoaHATH apudmeTHdecKHue aeicTBus c
qucaa C MHOT'O3HAYHBIMU MHOTrO3Ha4- HBIMH HATYpPaJIbHBIMHA YHCIAMHU,
(30 u) HATypallbHBI- MH  YHCJIAMH. HAXOAUTH 3HAYEeHHs UHNCIOBBIX BBIPAXEHHH CO
YucioBble BBIpa- JKCHUS, CKOOKaMH u 0e3 CKOOOK, BbI- YHCJATH 3HAYEHHS
TOPSI I0K NEeHUCTBUH, HcC- BBIDQKEHUH, COIEpKAIIUX CTENEHU. BpINOJHATH
MOJIb30BaHHE CKOOOK. NPUKUAKY H  OIEHKY 3HAYEHUH YHCIIOBBIX
Okpyrie- HHE HaTypallbHBIX BBIpaKCHUH, NPUMEHSATH MPUEMBI NMPOBEePKHU
qHUCel. pesyasTaTta. Hcmoab3oBaTh NPH  BbIYHCJIEHUSX
Jenurenn u KpaTHBIE MEePEMECTUTENILHOE i1 COUYCTaTeIIbHOS CBOMCTBA
gucna; HanGOJIBIIUN  OOLIMA CIOKEHMS M YMHOXKCHWS, pac-  TMpenennTensHoe
JEIUTEAb U HAUMEHBIIICE CBOWCTBO  yYMHOXEHHUS  OTHOCUTEIIBHO  CIIOXKEHHS,

CBOMCTBa apu(pMeTHIECKHUX AeHCTBUIL.




Paznoxxenue qucia Ha
MIPOCTHIC MHO>KHUTEIH.
HennmocTh CYMMEI "
npousBeneHus. JleneHue ¢
OC-TaTKOM.

PemeHune TexcTOBBIX 3aga4d

I/ICCJICI[OBaTb YHCJIOBBIC 3aKOHOMCPHOCTH,
MMPOBOAUTH YHUCJIOBBIC DKCIICPUMECHTHI, BBIABUI'ATh H
000CHOBBIBATHIHIIOTE3bI.

@opMyJIHPOBATHL  ONpeaejeHusl  JCIUTeNIs U
KpaTHOTr0, HauOOJbIIero OO0Iero JEJUTeNsl U
HaWMMEHBIIIEr0 OOIIero KpaTHOro, MPOCTOTO U
COCTAaBHOI'O 4YMCEJ;, MCIOJbL30BaTh OTH  IMOHATHSA
MpU pEIICHUU 3a1ad.

IpumeHsTn aJrOPUTMBI BBIUMCIICHUS
HauOoJILIIEr0 OOWIEro IeJUTEeNd W HAUMEHBIIETO
00IIero  KpaTHOro  JABYX  YHCE, aTOPUTM

pa3I0KECHUS YHUCIIa Ha MPOCThIC MHOXXHUTEIIH.
HccaenoBaTh yCIOBUSA IETUMOCTH Ha 4 U 6.
HccaenoBartp, 06cyxkaaTh, GOpMyIHupoOBaTh U
000CHO- BLIBATH BBIBOJ O YETHOCTH CYMMEI,
MPOU3BEIICHU: IBYXUETHBIX YUCEJ, NBYX HEYETHBIX
yucie, YETHOTO W HEYET-HOT'O YHUCEI.

HccaenoBarh cBOWCTBA JIEIUMOCTU CYMMBI U
MPOU3BE-JICHUS YUCEIL.

IIpuBoauTh NpPHUMEPHI 4YHCET C 3aJaHHBIMU
CBOIiCTBaMH, Pacmo3HABATHL BepHbIe M HEBEpPHBbIE
YTBEPXKJCHHUS O CBOWCTBaX 4YHCEJ, ONPOBEPraTh
HEBEPHBIC YTBEPKICHUS ¢ TTOMOIIIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHE MpPeII0KEeHHsI C I10-
MOIIBIO CBSA30K «H», «HJIH», KECIH..., TO...».

Pemiath  TEKCTOBBIC  3ajadH, BKJIIOYAIOIIHE
IIOHSATHUS ac- JIMMOCTH, apI/Id)MeTI/I'-ICCKI/IM
criocooom, HCIOJIb30BaTh nepedop BCEX

BO3MOXHBIX BapHUaHTOB.

MoaeaupoBaTh XOA pELICHUSA 3aJayd C IOMOIIBIO
pHU- CyHKa, CXeMbl, TaOJINLIBI.

IIpuBoauTs, pa3dupaTb, OLEHHMBATH pPa3JINYHbIC
pele- HUS, 3allUCH PEIICHUH TEKCTOBBIX 3ajad.

Ha3zpanue
pasjaena (TeMbl)
Kypca (4uciio

OcHoBHOe coaepkaHue

OcHOBHBbIE BHJIbI JAeATEJIbHOCTH 06yqaloumxcsl

4acoB)
KpuTH4yeckn ONEHHBATBH IIOIYYCHHBIH pe3yJsbTaT,
Haxo- IUTHh OIIHOKH, OCYIIECTBIISITH CAMOKOHTPOJb,
MIPOBEPSAsI OTBET HA COOTBETCTBHUE YCIIOBUIO
Harnsaanas IlepniennuKyIsIpHBIE Pacnmo3HaBarb Ha 4epTexax, PUCYHKax Cilydau
reoMeTpus. MpsIMBIE. ITapannensHbIe B3aHMM- HOTO PACIIOJIOKEHUS IBYX HPSIMBIX.
IIpsiMble HA MpsIMBIE. H300pazkaTh ¢ MOMOLIbI0 YePTEKHBIX MHCTPYMEHTOB
IJIOCKOCTH PaccTosHHE MEXAy ABYMs Ha HEJIWHOBAaHHOW W KieTrdaTod Oymare nBe
(7 9) TOY- KaMH, OT TOUKH o | NCPECEKAIONUIM- eCsi MpsMBIS, JIBE MapajlieNbHble
NpAMOH, M- Ha myTH Ha | TPAMBIS, CTPOUTb Mps- MYIO, HEPHEHAMKYIAPHYIO
KBaJ[paTHOI CeTKe. HAaHHOH.
IIpuBoauTh NpUMepbI MapaIeIbHOCTH u
[pumepel  HpAMBIX B MIePIEeHANKY- JSIPHOCTH MPSMBIX B IIPOCTPAHCTBE.
NIPOCTpaH- CTBE Pacno3HaBaTh B MHOT'OYTOJIbHUKaX
MEPICHAUKYJSIPHBIE W  TapaJuleJbHBIE  CTOPOHBI.
HN3o06paxkarsb MHOTOYTOJTb- HUKHU c
MapajuIeIbHBIMH, NEPUEHAUKYISIPHBIMH  CTOpPO-
HaMU.
HaxoauTh paccTosHHE MEXTYy IBYMS TOYKAMH, OT
TOY- KU 0 NpSAMOM, JJIMHY NYTH Ha KBaJApaTHOM
CeTKe, B TOM YHCJIE HCIOJb3YA nndpoBbIe
pecypcsl
JApoou OOBIKHOBEHHAS IpoOb, CpaBHUBATh M YNOPSIA0OYMBATH JpoOH, BBIOMPATh
(32 ) OCHOBHOE CBOWCTBO JapoOw, cno- cod cpaBHEHHS IpoOeii.
COKpallleHue Ipobeii. IIpeacTraBiasATh,  JECITHYHBIE JOpoOM B  BHIE
CpaBHeHue " yIopsiio- | OOBIKHOBEH- HBIX NPo0Ei M OOBIKHOBEHHBIE B BHIE
YUBaHHUE ApoOeii. JIECSITUYHBIX, MC- TMO0Jb30BATh JKBHBAaJIEHTHbIE
JleCSITHYHBIE apo6u u | TpeacraBlieHHMsl JIPOOHBIX YHCEI pH nux

MCTPpHUYC-CKasl CUCTCMa MCp.

CpaBHCHUHU, TPU BBIYUCIICHUAX.




Apudmernueckue  neicTBUS
c OOBIKHOBCHHBIMHA u
JMECITUIHBI- MU JIPOOSIMHU.

OTHomuIeHuE. Henenue B
JTAaHHOM OTHOIICHHH.
Macmtab, mpomnop- musi.

IlousiTue MPOLICHTA.
Bbluuciie- Hue mnOpoleHTa OT
BEJIMYUHBI U BEJWYHUHBI MO €€
MPOLIEHTY.

Pemenne TekcTOBBIX 3anad,
Co- gepKamux Japoou u
MIPOIICHTHI.

IIpakTHueckast pabora
«OTHO- HICHUE JUTHHBI
OKPY)KHOCTHU K eéauaMeTpy»

Hcnoan3oBaTh JleCATUYHBIE poou npu
peo0pa3oBaHUM BEJIIMYUH B METPHYECKOM cHCTEME
Mep.

BeINOTHATH apugmeTHYeCcKHe AeHCTBHSA c

OOBIKHOBCH- HEIMH U JICCATHYHBIMH JPOOSIMHU.
BpiuucasaTh 3HAYCHUS BBIPAKCHUI, COJIECPKAIIUX
OOBIK- HOBCHHBIC M JCCATHYHBIC NPOOW, BBHIMOIHSITH
npeobpa- 30BaHUA JApoOcii, BHIOMPATH CHOCOD,
NPUMEHSAThH CBOIi- CTBa apuPMEeTHICCKUX
JIEUCTBUM JJI pallMOHAIM3AlMA BBIUMCIEHUN.
CocTaBJSATH OTHOIICHUS U MIPOTIOPIIUH, HAXOAUThH
OTHOIIIC-HHUE BEJIMYHH, JCIUTh BEIIMYUHY B JaHHOM
oTHouieHHU. HaxoauTh 3KCIEPUMEHTAJILHBIM
MyTEM OTHOIICHUCUTMHEI OKPYKHOCTHU K €€

JHaMeTpy.
HNuTepnperupoBarth MacmTadl Kak OTHOIIEHUE
BEJIMYMH, HAXOAUTH MacliTad TJIaHa, KapTel U

BBIYUCIIATH PACCTO-SIHUSI, UCIOJB3Yysl MacuTao.
OOBsICHATH, 4YTO Takoe IMPOLEHT, YHOTPeOJIsATh
000pOTHI pedu CO CJIOBOM «IPOLEHT». BbIpakaTh
MPOLEHTHl B JApOOSAX W JOpoOM B MPOIEHTaX,
OTHOUIEHHE JBYX BEJIMYMHB MPOILIEHTAX.

BuIumcasiTh NPOLEHT OT YHCJIA M YHUCIO IO €ro
npoueHry. OKpyrasitb ApoOu # MPOLICHTHI,
HaXoauThb l'IpI/I6J'II/I}KC- HHUS YHUCCII.

PemaTp 3aga4M Ha 4acTH, NPOLEHTHI, IPOIOPIIHH,
Ha HaxoXkJeHHe ApoOu (IpOIEHTa) OT BEJIUYHUHBI H
BeJIMYM- HBI 1O e€ Jpodu (mpoueHTty), npodu
(mponeHTa), KOTO- pbIA COCTaBISICT OJHA BEJIMUYMHA
or npyroii. IlpuBoguTh, pa3éuparb, OLEHUBATH
pa3IMYHbIE PELICHUs, 3alMCH PEIIEHUH TEeKCTOBBIX
3a7ad.

HU3Biaexkarh uHoOpManMIio 13 TaOIULl U JHATPAMM,
WH-  TepIpeTupoBaTh  TaOJIWYHBIE JIaHHbIE,
ompenenATh Hau- Oojbliee M HaUMEHbIIEEe H3
MPEICTABICHHBIX JaHHBIX

Ha3zpanue
pa3aena (TeMbl)
Kypca (4McJI0

OcHoBHOe coaepkanue

OcHOBHBIE BHbI JAeATEJIbHOCTH oﬁyqamumxcn

4acoB)
Harnsgnas OceBast cuMMeTpus. Pacno3HaBaTh Ha 4epTrekax W H300pakKeHUSX,
reoMeTpus. LlenTpanp-Has CUMMETpPHSI. u300pa- KaTb OT pPYKH, CTPOUTh C IIOMOIIbBIO
CummeTpu Tocrpoente HHCTPYMEHTOB ¢u- rypy (OTpe30oK, JIOMaHYIo,
s1(6 4) CHMMETpHIHET TPEYTOJBHUK, —MPAMOYTOJb-  HHK, OprmHOCTLU),
CHMMETPHYHYIO JaHHOW OTHOCH- TEJbHO IPSIMOH,
xpuryp.
TOYKH.
[MpakTuueckas pabora Haxoaurh mpumepbl CUMMETPUU B OKpPY’KAIOLIEM
«OceBasCUMMETPHUA. mupe. MogeaupoBats u3 Oymaru nBe (urypsi,
CHUMMeTpHS B IPOCTPAHCTBE CHMMETPHUYHBIC OTHOCHUTEIIBHO TIPSIMOIA;
KOHCTPYHPOBATh reoMerpude- CKHue
KOH(GHUTYpallMM, HCIOJNb3YysS CBOMCTBO CHMMETDPHH,
B TOM YHCJI€ C TOMOMIBIO IHU(POBBIX PECYPCOB.
Hccaenosarthb CBOMCTBA  H3Y4YEHHBIX dburyp,
CBsI3aHHBIE c CHUMMETpPHEH, HCTIOJIB3YS
9KCIIEPUMEHT, HaOII0IeHNE, MOIEINPOBAHHE.
O0oCcHOBBIBATb, ONpOBeprarb C  ITOMOIIGIO
KOHTPIPUME-POB YTBEPKIACHUS O CHMMETpHHU (Duryp
Bsipaxxenu Ilpumenenne Oyke i | Hcnoab3oBaTh OyKBbl IS 0003HA4YE€HUs 4YUCE,
fic 3alUCH MaTeMaTUYeCKUX | MpPH 3allUCH MaTE€MaTHYEeCKHX  YTBEPKIACHHH,
oyxBamu (6 BBIPpAKCHHUN U | COCTaBIISITh OYKBEHHBIE BBIPAKEHHS IO YCIOBHIO
q) npeanoxxkeHuii. BbykBeHHBbIE 3aJ1a4U.

BBbI- PaXKEHHUSI M YHCIOBBIE
MOACTa- HOBKH.

BykBeHHBIC PaBEHCTBA,
HAXO0X- [J€HUE HEHU3BECTHOIO
KOoMITOHEeHTa. DOpMyIIBI

I/ICCJICL[OBaTb HCCIOXXHBIC YUCJIOBBIC
3aKOHOMCPHOCTH, HCIOJb30BATb 6yKBBI A HUX
3aIlIucCH.

BuruucasaTh YHUCJIIOBOC 3HAYCHHUC 6yKB6HHOFO

BBIp@KE- HUS TPU 33JaHHBIX 3HAYCHHIX OYKB.
3anuceiBaTh (POPMYJBI: TIIEpUMETpa U IUIOMIAAU




MpsIMO- YTOJBHUKA, KBaJpaTa; JUIMHBI OKPY>KHOCTH,
IUTOMIAAN KpYyTa; BBIMOJHATH BBIYHMCJIEHHSI IO
3TUM GOopMyJIaM.

CocTaBJisATh ¢opmyJsl, BBIpaXkarolue
3aBUCHUMOCTH  MEXJAY  BEJIMYMHAMHU:  CKOPOCTb,
BpeMsI, PacCTOSIHUE; e- Ha, KOJIMYECTBO,

CTOUMOCTBb; MNPOU3BOJAUTCIIBHOCTb, BpC- Mi, 00BEM

pabGoThl;  BBIMOJHATH  BBIUMCICHUS IO  3THM
dbopmymam.
Haxoaurth HEU3BECTHBIN KOMITOHEHT
apupMeTHIECKOTOIeHCTBHUS
Harasana YeThIpEXYTOJIBbHUK, HN3o06paxar, Ha HEJIMHOBAHHOM UM KJETYATOU
a1 IPUMEPBI Oymare c HCIOJIb30BaHUEM 4epTEKHBIX
reoMeTpus. YEeTBIPEXYTOIBHUKOB. WHCTPYMEHTOB YETBHIPEX- YTOJbHHUKH C 3aJaHHBIMH
®urypnt IIpsimo- yroJpbHUK, KBaJparT: CBOMCTBaMHU: c napaJsuiesIbHbI- MH,
HA INIOCKOCTH CBOMCTBA CTOPOH, YIJIOB, NEPIEHAUKYJSIPHBIMY, PAaBHBIMU CTOpPOHaMu, IIpsi-
(14 a) auaroHaliei. MBIMH  yTJIAMH u ap., paBHOOCIPSHHBIN
WUsmepenne  yriioB.  Buabl TpeyronpHuK. Ilpeanarate M 00cykAaTh CHOCOOBI,
Tpe- YrOTBHHKOB. aJIrOPUTMBI I10- CTPOCHHUS.
HccaenoBars, HCIIOJIb3YS AKCIEPUMEHT,
Ilepumerp HaOIIOIEHHE, MOJIEIMPOBAHHUE, CcBOMCTBA
MHOTOYTroNbHUKA. Ilnomans | ypgmoyronsuuka, KBajpara, pa3buBarb Ha
$urypsr. @opMyTIbl | ppeyronpHuKd. OGOCHOBBIBATH, ONPOBEP- raTh C
HepuMeTpa 1 ILIomManH MOMOIIBI0 KOHTPIPUMEPOB YTBEPKICHHUS O TMpPs-
IPSIMO- YTOJbHUKA.

ITpubmmxEénnoe n3-MepeHue
mwiomaau guryp.
ITpakTrnueckas
«IIno-mane Kpyra»

pabora

MOYIOJIbHUKE, KBaJpaTe, pacno3HaBaThb BEpPHBIE U
He- BEpHbIC YTBEPKICHHUSI.

HN3MepsATh U CTPOUTH C ITOMOIIBIO TPAHCIIOPTHUPA
yTIIBI, B TOM YUCIIE€ B MHOI'OYT'OJbHHKE, CPABHHBATH
yIJbl; pac- MO3HaABaTh OCTpPBIEC, MPSIMbIE, TYIBIE,
pa3BépHyTHIe yribl. Pacno3HaBath, H300pakarh
OCTPOYTOJIBHBII, NPSIMO- YIOJbHBIM, TYNOYTOJIBHBIH,
paBHOOEApPEHHBIN, paBHO-CTOPOHHUN TPEYTOJIbHUKH.
BeruncasiTe nepuMeTp MHOTOYTOJIbHHKA, TUIOIMANb

MHO- royroJjibHUKa pazbuenuemM Ha
NPsIMOYTOJIbHUKH, Ha  paB- Hble  (QUTYDHI,
HCIIOJIb30BaTh METpHUYECKHE €IMHUIIBI u3-

MEPEHUsS NJINHBI U IIJIOIIaau.

Ha3panue
pazaeJia (TeMbl)
Kypca (4HcJI0

OcHoBHOe coaepkanue

OcHOBHBIE BHbI JAeATEJIbHOCTH 06yqam1uuxca

4acoB)
Hcnonb3oBaTh NpHOJHKEHHOE H3MepeHHMe IIUH U
IJI10- MaJedl Ha KIeT4yaTol Oymare, mpuOIMKEHHOE
n3Mepe- HUE€ IJIMHBI OKPYXXHOCTH, IUIOIIaAN Kpyra
osnoxkuTeIbHBIE Hensle uyncma. Monayns IlpuBoaAuTL MpUMepPHI HCIOJB30BAHUS B pealbHOU
" qucna, reomMeTpHudecKas JKM3- HH IOJIOKUTEIBHBIX U OTPHULIATEIBHBIX
OTpULATeIbHbIE UHTEpOpeTa- LW MOIYNs. | 4YHCEIN.
L (W E] YucmoBbIe TPOME->KYTKH. HN3o0paxkaTh 1€7ble YHCIA, IOJOXKHUTEIbHBIE |
(40 v) O T ——— " OTpULIa- TEJbHBIE YHCJIA TOYKAMU Ha YHUCJIOBOU
OTpHLATENb-  HBIE  WHCHA. MpsIMOIi, MCMOJIb- 30BaTh YHCIOBYIO NPSIMYIO s
CpaBHeHnE MOJIOKH- CpaBHCHIS HHCCL.
TENBHBIX ¥ OTPHIATETBHBIX IIpuMeHATH NpaBHJIA CPAaBHEHUS, YIIOPAAOYUBATH
an-  cen.  ApudMermdeckue Iie- JIbI€ YHca; HAXOAUTh MOAYJb YUCIIA.
JeHCTBHS c ®opMyJIIPOBATH npasuJja BBIUUCJICHUS ¢
HOTOKHTENEHBIMU | MOJOXKHTENb- HBIMU M OTPULATENLHBIMH YHCIAMH,
oTpHIa- TelbHBIMU HaXOIMTL 3Ha4e- HHSl YHCIOBBIX  BBIPAKCHHUH,
YHCITAM. coJiepKamux JEUCTBUSL C MOJIOKUTEIBHBIMU H

PemeHue TekcTOBBIX 3aga4

OTPHUIATEIFHBIMA YHCIaMH.
IIpuMeHATH CBOMCTBA CIIOXEHUS U yMHOXEHUS
JUIsl IPe00pa3oBaHMsl CYMM M IPOW3BENCHUN




IpeacraBiaenune IIpsimoyronpHas cucrema | OQOBICHATH " HJLJIIOCTPHPOBATH NOHATHE
JAHHBIX KOOp- AWHAT HA IUIOCKOCTH. | TPSIMOYTrOjb- HOH CHCTEMBI KOODIHMHAT Ha
(6 v) KoopauHa- Thl TOYKH Ha | IUIOCKOCTH, HCIIOJIB30BaTh TEPMHHOJIOTHIO;
IUJIOCKOCTH, abcuuc- ca M | CTPOMTHh HA KOOPIHMHATHON IUIOCKOCTH TOYKHA U
opJHMHaTa. ¢urypsl mo 3amaHHBIM KOOpAMHATAM, HAXOIHUTh
Cronbuarsie u KpyTrOBBIE KOOpAUHATEI TOYECK.
JHa- TPaMMBIL. Yurare crondyaTele M KPYrOBbIE JHAarpaMMBbl;
I 6 HHTEPNPETUPOBATH [aHHBIC, CTPOUTH CTOJIOYATEHIC
paKkTHYeCKast pabora
JIHa-TPaMMBI.
«ITocTpo- eHue guarpaMm.
Pemenue TekCcTOBBIX 3ama4d, | Hcmouab3oBaTh mHGOpMaNuIo, NPEIACTABICHHYIO B
CO-  JepyKalluX JaHHbIC, | Ta- OJMUUAX, HA JHarpaMmax TS pernieHus
MpeacTaB- JICHHBIC B | TEKCTOBBIX 3aJla4y U 3aJa4 W3 peajbHON >KU3HU
Tabaunax v Ha Jua-
rpamMmax
Harusna [MpsiMOyTONBHBIH Pacno3HaBaTh Ha YepTekax, pUCYHKaX, OMHCHIBATH
a1 nmapajuiejiennu- Tea, KyO, | mu-  paMuay, MOpU3My, UWIUHAP, KOHYC, Iap,
reoMeTpus. nmpu3Ma, mupamMuaa, KOHYC, u300paxaTh HX OT PYKH, MOAEJMPOBATHL U3
Durypst IWINHIAP, map u cdepa. | Oymard, MIacTHIMHA, TPOBOJIOKKA U Ap. [IpuBoauTh
B HN3o6paxkenue NMpUMepbl  O0BEKTOB  OKpY- JKAIOIIero  MHpa,
MPOCTPaHCTBE MPOCTPAHCTBEH- HBIX (QHUTYP. UMEIOIINX (HOPMBI Ha3BaHHBIX TEll.
(9 u) IMpumepnl pa3Bép-  TOK Hcnoan3oBaTh TEePMHHOJOTHIO: BEpIIMHA, pedpo,
MHOIOTPaHHUKOB,  IIMJIMH- | TpaHb, OCHOBAaHHWE, BBICOTA, pATUYC W JHAMET,
Jpa U KOHyca. pa3BEpTKa.
IpakTiueckas paGora M3yuyaTh, HCIONB3Yys OKCIEPUMEHT, HaOI0IeHHE,
«Co3na- Hue Mojienieii | M3Me- PCHHE, MOJCTMDOBAHHE, B TOM HYHCIE
MIPOCTPAHCTBEH - Hbix | KOMIIBIOTEDHOE, M ONHMCHIBATHL CBOWCTBA HA3BaHHBLIX
duryp. TeNl, BBIABJSATHL CXOM- CTBA M PAIMMUMI MEXKIY
. NUPAMUIOW W NPUIMOU; MEX- Oy UHUIHHIPOM,
ITonsTue O6'I)CME}'; CIMHHLIBI KOHYCOM H IIAPOM.
u3- Mepenust 00béma. OOBEM | PpacposmaBats  passéprku napauresenumnena,
[psAMO- YPOJBHOTO | yyGa, mnpusmbl, NUpPaMUAbI, KOHYyCa, UWIMHIPA;
Hapajurejenunesa, Ky0a, | komerpympo- BaTh jaHHBE Tela H3 DasBEPTOK,
popmyisr 066EMa co3maBarh ux wmoxenad. Co3aaBaTh  MOJEJH
MPOCTPaHCTBEHHBIX (uUryp (u3 Oyma-ru, NPOBOJIOKH,
IUTACTUJIMHA U JIP.)
HN3mepsaTs Ha MO eJIfAX: JIAHBI pébep
MHOT'OTPaHHHUKOB, TUAMETp IIapa.
BuiBoauts ¢Qopmyny o0bémMa NPSIMOYTOJBHOTO
napaJuie- JenuIena.
Bpruuciasats no dopmynam: 00BEM
OpsAIMOYTOJIBHOTO  Ia-  pajuieienunena,  Kyoa;
UCIIOJIB30BaTh CAMHHUIBI H3Mepe- Husi o00bEéMa;
BBIYHCJIATHL 00BEMBI TEJl, COCTABICHHBIX U3 KYOOB,
NapajuleNIeIUIIeI0B; PeliaTh 3a1a4i C PEIbHBI- MU
JaHHBIMH
Ha3sanue

pazaeJia (TeMbl)
Kypca (4HcJI0

OcHoBHOe coaepkaHue

OcHOBHBIE BHbI JAeATEJIbHOCTH 06yqam1unxcs1

4acoB)

IoBTOpeHue, IToBTOpEHHE OCHOBHBIX BbI1uucjasTh 3HaUEHUSI BBIPAKEHUH, COIEPIKALINX
TMOHSTUH HaTy-

obo0uIeHue, 1 METOJI0B KypcoB 5 u 6 paidbHBIE, OEJbIe, TOJOXKUTEIIbHBIE U
KJIaCCOB, OTpHUIIaTEIIbHEIC

CHCTeMATH3ALMSA 00001IeHne " 9gucia, OOBIKHOBEHHBIC U AECSITHYHBIC Opoou,
CHCTEMAaTH3alUusA BBINOJI-

(20 ) 3HAHUH HTHh NPeoOpa30BaHUA YHCENI M BBIPAKECHHH.

Bpioupars cmocod
BBIYHUCIICHUM,
NMPHUMEHATH CBOMCTBAa apu(PMETUICCKUX EHCTBHI
TSt

panyoHanu3aluyd BBIYUCIICHUI.

Pemars 3aga4m u3 peanbHOU XKU3HU, IPUMEHATH
Marte-

MATH4YeCKHEe 3HAHMUA IJs pEelIeHUs 3aJad u3
IPYTHX

pEeIMETOB.

PemiaTs 3a1a4u pasHbIMHU C1I0CO0aMH, CPABHUBATh,
BbI-

Oouparb cnocoObl pelIeHUs 3a1auH.

CpaBHCHUS YHUCEII,




Ocy1ecTBJASTh CAMOKOHTPOJBb BEITIOTHICMBIX
NEUCTBUM

1 CaMOIIPpOBEPKY pe3ylibTara BBIYHCIICHUM

IIpn paspaborke paboueil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAaHHH MHOJDKHBI OBITH YYTEHBI BO3MOXK- HOCTH
HCITOJIF30BAaHMSI AJIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATEIHFHBIX PECYPCOB, SIBISIOMINXCS yIeOHO-METO- TUYECKUMH MaTepHajlaMu
(MynbTHMEIUWHBIE IIPOTPAaMMEBI, JJIEKTPOHHBIE YYEOHHKHM U 3aJadHUKH, DOJIEK- TPOHHBIE OMOINOTEKH, BUPTYyaJIbHBIE
J1ab0paToOpuH, UTPOBEIE IPOTPAMMBI, KOJUISKIINN ITH(PPOBBIX 00pa30- BaTEIBLHBIX PECYpPCOB), HCIIOJIB3YEMBIMH IJII OOydeHUs U
BOCIIMTAHUS PAa3IMYHBIX TPYHII TOJb30BaTeJIeH, IMPEACTAaBICHHBIMH B DJIEKTPOHHOM (IM(GPOBOM) BHAE W pealn3yIOIINMU
munakTudeckne  Bo3MokHocTH — MKT,comep>kaHme  KOTOPBIX  COOTBETCTBYET  3aKOHONATENILCTBY 00  oOpa3zoBaHUH.



PABOYAS TPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA». 7—9 KJIACCBI

IEJN U3YYEHNUA YYEBHOI'O KYPCA

AnreOpa sSBIsIETCS. OTHUM U3 OMOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00ECIIeYNBACT U3YUYEHUE JPYTUX
JTMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAK ¥ TYMaHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOX0AUMO IS
IIPOJIOJKEHHSI 00pa30BaHus U B IOBCEIHEBHOM U3HU. PazBuTue y oOyyaronmxcs HaydHbIX IPEJICTaBICHUH O
MIPOUCXOXKICHUH U CYIITHOCTH aJreOpandecKkux abCTpaKIIHii, CII0CO0e OTPaKEHUSI MAaTEMATHIECKON HAyKOM
SIBIICHUH U TIPOLIECCOB B IPUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITUPOBAHMSI B HAYYHOM ITO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO MUPOBO33PEHHS U KaYECTB MBIIIICHHS, HEOOXOIMMBIX
JUTSL aIalTalliy B COBPEeMEHHOM IpoBoM obmiecTBe. M3yueHne anreOpsl eCTeCTBEHHBIM 00pa3oM
o0OecrieunBaeT pa3BUTHE YMEHUS HAOII0aTh, CPaBHUBATh, HAXOIUTh 3AKOHOMEPHOCTH, TPEOYEeT KPUTUIHOCTU
MBIIIUICHUSI, CTIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOU JICUCTBUS U BBIBOIBI, ()OPMYIIUPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl o0ecreunBaeT pa3BUTHE JJOTMUECKOTO MBIIIIEHUS 00yJaroIuXcs:
OHM UCIIOJIb3YIOT AETYKTUBHBIE U MHAYKTUBHBIE pacCyXAeHUs, 00001IeHNEe U KOHKPETU3aLUIO,
abctparupoBanue U aHayoruto. O0y4ueHue anreOpe npeanoaaraetT 3HaYUTeNIbHBIN 00BEM CaMOCTOSITETLHON
JESTETBHOCTH 00yJaroIINXCsl, TTOATOMY CAaMOCTOSATENIFHOE PEIICHHE 33124 €CTECTBEHHBIM 00Pa30M SBIISETCS
peanuzanuen 1esTeIbHOCTHOTO MPUHIIMIIA O0yYEeHUSI.

B cTpykType nporpamMMbl yaeOHOTO Kypca «Anredpay OCHOBHOMW MIKOJIBI OCHOBHOE MECTO 3aHUMAFOT
COJIEpXKATEITHbHO-METOUIECKUE JIMHUH: «UHCIIa U BEIYUCICHUY; « ATeOpanvecKrue BEIpaKCHU,
«YpaBHEHUS M HEepaBeHCTBaY; «DyHKIun». Kakaas u3 3TUX coepKaTebHO -METOAMYESCKIX JTHHIH
pa3BHUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasch 1
B3aUMO/ICHCTBYS C APYTUMHU €ro JIMHUSAMU. B X0/€ n3ydeHus Kypca 00ydarommumMces IPUXOAUTCS JOTHUECKU
paccyXaaTh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3M ¢ 3TUM 11e51ec000pa3HO BKIIIOYUTH B
MIPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iesibl MAaTEMaTHYECKOTO
00pazoBaHus M CIIOCOOCTBYIOIIME OBJIAICHUIO OOYYaIOIMMUCS OCHOB YHUBEPCATHLHOTO MaTEMaTHYECKOTO
si3bIka. Takum 00pa3oM, MOKHO YTBEP)KAaTh, UTO COJEPIKATEILHON U CTPYKTYPHOU OCOOCHHOCTHIO Kypca
«AnreOpay sIBJISIETCS €r0 MHTEIPUPOBAHHBIN XapakTep.

Copepxanne TuHUH «HuCIa U BRIYUCIICHUS CIIY>)KUT OCHOBOM ISl JaJIbHEHIIIEr0 N3y4eHUsl MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y O0YUAIOIINXCS JOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS
ITOPUTMaMH, a TaKkKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HU.
Pa3BuTHe MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAl[MOHATBHBIMU M UPPALIMOHAIBHBIMYU YHCIIaAMU,
(hopMHUpOBaHHEM TPEICTABICHHM O IEHCTBUTEIBHOM UKcie. 3aBeplICHUE OCBOCHHS YUCIOBOM TUHUH
OTHECEHO K CTapIIeMy 3BeHY 00I11ero oopa3oBaHus.

Cogepxanue IByX alredpandyeckux JMHUN — «ANredpandeckre BhIPaKEHU» U «Y paBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Y 0OYHAIOIIUXCS MATEMAaTUYECKOTO anmapara, HeoOX0JUMOro
JUIS PeIlIeHUs 3a]]a4 MaTeMaTHKH, CMEKHBIX IIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. B 0CHOBHOM
IIKOJIE YUeOHBIM MaTepual rpylnnupyeTcss BOKPYT pallMOHAIBHBIX BbIpaKEHUH. Anredpa 1eMOHCTpUPYET
3Ha4YeHHE MaTeMaTHKH KaK s3bIKa JJIs IOCTPOEHUSI MaTeMaTHYECKUX MOJEJIeH, OnrMcaHusl POLECCOB U sB-
JIeHUH pearbHOro Mupa. B 3agaun o0yuenus anredpe BXOIAT Takxke JalbHeIee pa3BuTHe
AJITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOJMMOT0, B YaCTHOCTH, JUIl OCBOEHMS Kypca HH()OPMATHKH, U OBJIajie-
HUE HaBbIKaMM JIElyKTUBHBIX paccyxieHui. [IpeoOpa3oBanue cuMBOIBHBIX (POPM BHOCUT CBOM
cnienn(u4ecKuil BKIa B pa3BUTHE BOOOPAXKEHUS, CTIOCOOHOCTEH K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxanue QpyHKIHOHATBHO-TpapHUECKOM JTMHUU HALIETICHO HA MOTy4YeHHE IIKOJbHIUKAMH 3HaHUH 0
(GYHKIUAX KaK BaKHEHIIEH MaTeMaTHn4ecKoil MOENH ISl ONMCaHMS U MCCIIEJOBaHUS Pa3HOOOPA3HBIX
MIPOILIECCOB U SIBJICHUH B Ipupoje 1 obiiecTe. M3yueHne 3Toro marepuana ciocoOCTBYET pa3BUTHIO Y
oOyJaromuxcs yMEHUS HCII0JIb30BaTh Pa3IMYHbIC BHIPA3UTENIbHBIE CPECTBA A3bIKAa MATEMATUKA —
CIIOBECHbIE, CUMBOJIMUECKHUE, T'paduecKue, BHOCUT BKJIaJ B JOPMHUPOBAHUE MPEICTABICHUHI O POJIH
MAaTCMaTUKU B pa3BUTUX HUBUJIN3ALUA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IITAHE



Cornacno yuebHOMY 1aHy B 7—9 Kilaccax u3ydaercsi yaeOHbIN Kypc «Anredpay, KOTOPBI BKIIOYAET
CIIE/TyOLIME OCHOBHBIC Pa3Jielibl cofepkanusi: «Hucna u BIYUCICHUD), KANreOpandecKue BhIPaKCHUS,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIIMU».

Y4eOHbIi M1aH Ha U3ydeHue areOpsl B 7—9 Ki1accax OTBOAMUT HE MeHee 3 y4eOHBIX 4acoOB B HECIIO B
TEUCHHE KaXKJIOTO roJia 00ydeHwsI, BCETo 3a TpH rojaa ooyueHuss — He MeHee 306 yueOHBIX 4acoB.

COIEPKAHHUE YYEBHOI'O KYPCA (II0 I'OJAM OBYYEHHUA)

7 KJjacc
Yucna u eévluucnenus

PaumnonanbHble yHCIa
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT OJHOU (hopMBbI 3anucH ipodeil k apyroi. [lonstue

paIMOHAIBLHOTO YKCIIA, 3aIIUCh, CPABHEHHE, YIIOPSI0UMBAHUE PAllIOHATIBHBIX Yyucell. Apudmernyeckue
JeUCTBUS C pallMOHaIbHBIMU YKciamMu. Pelienue 3a1au U3 peaabHOM MPaKTUKKU HA YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM MIOKA3aTeNIEeM: ONpeesieHue, MpeoOpa3oBaHie BHIPAKEHUI HAa OCHOBE
OTIpeJIeNICHUSI.

[IpoueHTsl, 3anuch TPOLEHTOB B BUJIE ApoOU U IpoOH B BUAE MPOLIEHTOB. TpU OCHOBHBIE 33/1a4 Ha
MIPOLIEHTHI, PELIEHUE 33/1a4 U3 PEaTbHON MIPAKTUKH.

[IpumeHeHue MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsiMast U 00OpaTHas MPOMOPLHUOHATBHOCTH.

Anzedopauueckue eviparicenus

IlepemeHHBIE, UNCIIOBOE 3HAYECHUE BBIPAXKCHMS ¢ IEpeMEeHHOM. [IpencraBienne 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU B BUze GopMyinbl. Beruncienus no popmynam.

IIpeoOpa3oBaHne OyKBEHHBIX BBIPaKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAXKEHMSI, IPaBUIIa IPeoOpa3oBaHUs
CYMM M IIPOU3BECHUH, PpaBUJIa PACKPBITHSI CKOOOK M IMTPUBECHHSI IOJOOHBIX Cl1aracMbIX.

CBOJiCTBa CTENIEHU C HATYpaAJIbHBIM IIOKA3aTEIIEM.

OpnowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. CoKeHue, BHIYUTAHNE, YMHOKEHNE MHOTOUYJICHOB.
DopMyIbl COKPAIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U KBajpar pasHocTu. @opmMyiia pa3HOCTH KBaIpaToB.
Pa3nioxeHre MHOrO4J1€HOB Ha MHOKUTEIH.

Ypasnenus

VYpaBHeHME, KOpEHb YPaBHEHHUS, IIpaBUIIa IPeoOpa30BaHMsl ypaBHEHUs, PABHOCUIBHOCTb YPABHEHUH.

JIuHelHOEe ypaBHEHME C OJTHOM MEPEMEHHOM, YACIIO KOPHEN JTMHEWHOTO YPABHEHMSI, PEILICHNUE JIMHEHHBIX
ypaBHeHuil. CocTaBiieHUE YPAaBHEHMH 110 YCIIOBHIO 3a/1ayl. PelleHne TEKCTOBBIX 3a/1a4 C IOMOILBIO
YPaBHEHUM.

JIuHeliHOe ypaBHEHUE ¢ JBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JMHEHHBIX YpaBHEHUI ¢
JBYMs IIepeMEHHBIMU. Pelienne cucreM ypaBHEHUH crioco6oM noacTaHOBKU. [Ipumepsl pereHnst TeKCTOBBIX
3a/1a4 ¢ MOMOUIBIO CUCTEM YPABHEHHUH.

Koopounamut u cpagpurku. @ynxkyuu

Koopaunata Touku Ha npsmMoii. YuciioBele MpOMeXyTKH. PaccTosiHMEe MeX Ay IBYyMSI TOUKAMHU
KOOPAMHATHOU MIPSIMOM.

[IpsimoyromabHast cucrema koopauHar, ocu Ox u Oy. Abciycca U opAMHATa TOYKH Ha KOOPAWHATHOM
iockoctu. [Ipumeps! rpadukoB, 3a1anHbIX GopMynamu. YTeHre rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[Monstue pynxuuu. I'padux pynkuun. CoiictBa pyHkiuii. JIuneitnas gpynkuus, e€ rpapux.
I'paduueckoe perieHre TUHEHHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHA.

8 KJacc

Yucna u évtuucnenusn

KBanpatHslii kopeHb u3 yncina. [lonsarue 06 nupparmoHaisHOM yncie. JlecaTHuHbIe TPUOIIKEHUS
uppanroHaIbHbIX yrced. CBOHCTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH U UX IPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BRIPAKEHUH 1 BBIYMCICHUAM. J[efiCTBUTENIbHBIEC YHCIA.



Crenens ¢ 1enpIM nokazateneM u e€ cpoiictsa. CTaHaapTHasI 3alIUCh YUCIA.

Anzebpauueckue eviparcenus

KBanpaTHblii TpEXWIEH; pa310KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckast poob. OCHOBHOE CBOMCTBO aiireOpandeckoii npoou. Cioxxenue, BEIYUTAHNUE,
YMHOXKEHUE, JIeTICHHEe alreOpandeckux apooeii. PalimonanbHble BEIpaXKEHUS U UX TpeoOpa3oBaHue.

Ypaenenus u nepagencmea

KBanparnoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Bueta. Pemenue
YpaBHEHUH, CBOAAIIUXCA K IMHEWHBIM U KBaJipaTHbIM. [IpocTelinie qpoOHO-palnoHalbHbIE YPaBHEHUS.

I'padmyeckas uHTEpIIpETALIUS YPABHEHUH C IBYMsI TICPEMEHHBIMH U CUCTEM JIMHCHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CIIoCOOOM.

UucnoBble HEpAaBEHCTBA M X CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM NepeMeHHON. PaBHOCUIIBHOCTH
HepaBeHCTB. JInHeiiHbIe HepaBEeHCTBA ¢ OJHON NepeMeHHOoM. CrcTeMbl IMHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

Dynkyuu

[Tonsarue pynakmmu. O61aCTh OTIPENEICHUS U MHOKECTBO 3HaUeHHH (yHKIH. CriocoObI 3a1aHus
GyHKIMH.

I'paduk pynkuuu. Yrenue cBoiicTB pyHkuuu no e€ rpaduxy. [Ipumeps! rpaduxos GyHKIuUi,
OTPAKAIOIINX PEATBHBIE IPOLIECCHI.

OyHKIMH, OTIMCHIBAIOLIHE MPSMYIO U 00paTHYIO MPONOPLHUOHAIbHbBIE 3aBUCUMOCTH, UX TPadUKU.
OyHKIMYU Y = X, y= X, y =>/X, y =|x|. I'paduueckoe penicHre ypaBHEHUH U CUCTEM YPaBHEHUH.

9 KJace

Yucna u eévtuucnenusn

JleiicTBHTe/IbHBIE YHCJIA

PanmonanbeHble yncna, uppaloHaIbHbIE YHCiIa, KOHEYHbIE U OECKOHEUHBIE JIECATUUHBIE TPOOH.
MHO03K€eCTBO IeHCTBUTENBHBIX YNCEIT; IEHCTBUTENIbHbBIE YHCTIa KaK OECKOHEUHbIE IECATUYHbIE IpOOu.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JIEHCTBUTENIBHBIX YNCET U KOOPAUHATHON MPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apuMeTHUeCKUe ACUCTBUS ¢ ACHCTBUTEIbHBIMU YHCTIAMHU.

W3mepenns, npuodanAkeHus, oMeHKH

Pa3mepbl 00bEKTOB OKPYKAIOILIET0 MUPA, [UIUTEIBLHOCTD IMPOIIECCOB B OKPYKAOIIEM MUDE.

[TpubnmkE€HHOE 3HAaUEHNE BETUYHUHBI, TOYHOCTh Npuommkenus. Okpyrienue yucen. [Ipukuika u oneHka
pe3ynbTaTOB BHIYMCIICHUMN.

Ypasuenus u nepasencmea

YpaBuenust ¢ ogHoil mepeMeHHO

JIuneiinoe ypaBHeHue. Pemienne ypaBHEHH, CBOAAILNXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Penienre ypaBHeHUH, CBOAAIIMUXCS K KBaJApaTHbIM. bUKBaipaTHOE ypaBHEHHE.
IIpuMepsl penieHuss ypaBHEHUI TPETbEU U YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemienune 1poOGHO-pallMOHAIBHBIX YPAaBHEHUI.

Perienune TeKCTOBBIX 3aj1ay anreOpanyeckuM METOI0M.

Cucrembl ypaBHeHHH

VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMHU U ero Tpaduk. Pernenne cucreM IByX TUHEHHBIX YpaBHEHUH ¢ IBYMS
IIEpEMEHHBIMU. Penenue cucTemM AByX ypaBHEHMM, OJJTHO U3 KOTOPBIX TUHEHHOE, a IPYro€ — BTOPOU
creneHu. ['papuueckas HHTEpIpeTalusi CHCTEMBl YPaBHEHU ¢ IBYMS IEpEMEHHBIMU.

Perienune TeKCTOBBIX 3a/au anreOpandeckuM CrocoOOM.

HepasencrBa

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHelHBIX HEPABEHCTB € OJJHOM NIEPEMEHHOMN. Pelienue cucrem JIMHENHBIX HEPABEHCTB C OJTHOU
nepemeHHo#. KBanparHsie HepaBeHCTBa. ['padudeckas nHTepnpeTanns HEpaBEHCTB U CUCTEM HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMU.

Dyukyuu

KBangpatnunas Qynkius, e€ rpaguk u cBoiictsa. [lapabona, KoopIuHaTHI BEPIINHBI TapadoIIbl, OCh



CUMMETpPHH TTapadoIIb.
I'paduku yskmmit: y = kx, y = kx + b, y = —, y =x%, y = yjX, y = | x | u ux cBoiicTaa.

Yucnosvie nociedosamerbHocmu

Onpenesnenne u cnoco0bl 33JaHAS YHCIOBBIX MOCI€A0BATENbHOCTEN
[ToHsTHE YNCIIOBO OCIEOBATENLHOCTU. 3aJaHUE [TOCIIEJOBATENILHOCTH PEKYPPEHTHOM PopMmynoit u

dbopmyIoit N-eo dneHa.
Apudmernyeckas M reoMeTpHYEcKas MPOTpPeccHH
Apudmernueckas 1 reoMeTpudeckas nporpeccu. @opmyIbl N-To WieHa apuhMETHIECKON U

F€OMETPUYECKOU IPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.
N300paxkeHue uieHoB apupMeTHIECKON U FeOMETPUUECKOM IPOTrpecCHii TOUKaMH Ha KOOPIMHATHOMN
IJI0CKOCTH. JIMHENHBIN U 3KCTIOHEHIIUANIbHBIN pocT. CIOKHBIE TPOLIEHTHI.

IJIAHHPYEMBIE TIPEAMETHBIE PE3YJIbTATH OCBOEHHS IPUMEPHON PABOYEN NMPOTPAMMBI KYPCA
(IMIOTOAAM OBYYEHMUA)

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypoOBHE OCHOBHOTO 00IIeT0 00Opa30BaHUsl TI0OJDKHO
obecreunBaTh TOCTHKEHUE CIEIYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
7 KJjace
Yucna u evluucieHus
= BbImosHATh, codyeras ycTHbIE U MHUCbMEHHBIE TPUEMBI, apupMeTHUYECKUE NEHCTBHS ¢ palliOHaIbHBIMU
YHCIIAMH.
» HaxomuTh 3HaYCHHS YHCIIOBBIX BBIPOKEHHH; TPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M TPUEMBI BEIYUCICHHS
3HaYCHUH APOOHBIX BBEIPKEHUH, COIEPIKAIINX OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOH.
» [lepexomuTs OT 0/1HOM (HOPMBI 3aMMKMCH YKCceN K Apyroi (mpeoOpa3oBhIBATh IECATUYHYIO IpOOh B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUIHYIO IPOOBb).
= CpaBHUBATH U YIOPSAOYHBATH PAIIOHAIBHBIC YHCIIA.

= OKpyIJIsTh YKCha.

= BBINOJIHATE NIPUKUIKY U OLIEHKY PE3yIbTaTa BBIYUCIICHNN, OLICHKY 3HAYEHUI YHCIIOBBIX BBIPDAKECHUM.

= BBINOIHATH JEHCTBUSA CO CTENEHAMH C HATYPAJIbHBIMH [TOKA3aTEISIMU.

» [[pyMeHATh NPU3HAKY IETMMOCTH, PA3JI0KEHUE Ha MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

= Pemate MpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYMH, IPONOPLUOHAIBHOCTHIO
BEJIMYMH, IIPOLIEHTaMH; WHTEPIPETUPOBATh pE3yJAbTaThl pEUICHWs 3aJa4 C y4ETOM OrPAHHYCHMI,
CBSI3aHHBIXCO CBOMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

Anzebopauueckue svlparxcenus

= Mcnonib30BaTh aaredpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IPOLIECCe OCBOCHUS
y4eOHOTO MaTepuana.

= HaxoauTh 3HaueHust OyKBEHHBIX BBIPAKECHUH NP 3a/laHHBIX 3HAYCHUSAX [TEPEMEHHBIX.

= BoinosHATh peoOpa3oBaHus 1eJI0r0 BEIPAKEHUSI B MHOTOWIEH PUBECHNUEM MOI00HBIX CllaraeMsblx,
PacKpbITHEM CKOOOK.

= BBINOJTHATS yMHOKEHUE OJHOYJIEHa HA MHOTOUWIEH M MHOTOWIEHa Ha MHOTOYJIEH, IPUMEHSATh (hOpMyIIbI
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

= OCcylIecTBIATh pa3iokKeHne MHOTOUJICHOB HA MHOXKHTEH C TIOMOIIbIO BBIHECEHHUS 32 CKOOKHU 00111ero
MHOKHUTEJS, TPYINITUPOBKH CIIaraeéMbIX, IPUMEHEHHs (POPMYI COKPALIEHHOTO YMHOKEHHSI.

= [IpuMeHsaTs mpeoOpa3oBaHKsi MHOTOWIEHOB JUIA PELICHUs PA3IMUHBIX 33/1a4 U3 MAaTEeMaTHKU, CMEKHBIX
MIPEIMETOB, U3 PEAbHON IPAKTHKH.

= Mcnonib30BaTh CBOMCTBA CTENEHEW C HATYpaIbHBIMH MTOKAa3aTEAMH I IPeoOpa30BaHuUs BHIPAKCHUH.

Ypaeuenuﬂ u Hepaeencmea



= PeraTe JIMHEVHBIE ypaBHEHMS C OJIHOM IIEPEMEHHOM, IPUMEHSS IPAaBWIIA ITEpEX0a OT UCXOIHOTO

YPaBHEHUS K PaBHOCUIILHOMY eMy. 1IpoBepATh, SABIISIETCS JIM YUCIIO0 KOPHEM YPaBHEHUS.

= [IpuMensaTs rpaduyeckre MeTo b P PEIICHUN IMHEWHBIX YPaBHEHHH U MX CHCTEM.

u HO[[GI/IpaTB MMPUMCEPHI ITap YUCLCJI, ABJIAIONIUXCA PCIHICHUCM JIMHEMHOTO YpaBHCHUS C IBYMSA ICPCMCHHBIMU.

CTpouTh B KOOPAMHATHOH IIOCKOCTH TpaduK TMHEHHOTO yPaBHEHUS C IBYMSI IEPEMEHHBIMH; MOJIb3YSCh
rpaduKOM, TPUBOUTH TIPUMEPHI PEIICHHUS YPABHCHHS.
Pemrate cucteMbl ABYX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU, B TOM YUCJIE TpadUUECKH.
CocraBnaTh U pemniaTh JUHEMHOE YPAaBHEHHUE WIIM CUCTEMY JINHEWMHBIX YPAaBHEHHM MO YCIOBHUIO 3a/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥ TOJIYYCHHBIN pe3ysbTar.
Koopounamut u cpagpuxu. @ynkyuu
N3o6paxaTs Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM KOOPJIUHATAM,
JIY4d,0TPE3KU, HHTEPBAJIbI; 3alIMCHIBATH YMCIIOBBIC TPOMEXKYTKU HA alNTreOpanyecKoM s3bIKE.
OTMeuaTh B KOOPJAMHATHOM TIJIOCKOCTH TOYKH TIO 33JaHHBIM KOOPJIMHATAM; CTPOUTH IpadUKH JIMHEHHBIX
(GyHKIMH.
OrnuchIBaTh € MOMOIIBIO (DYHKITUN W3BECTHBIE 3aBUCUMOCTU MEXKy BETMYUHAMU: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IIPOU3BOIUTEIBLHOCTH, BpeMs, 00BEM pabOTHI.
Haxonuts 3HaueHne GyHKIMH 110 3HAYECHHUIO €€ apryMeHTa.
[Tonumats rpadudeckuii criocod MpeACTaBICHUS U aHaIn3a HHGOPMAIINH; U3BIICKATh U HHTEPIPETUPOBATH
nH(pOpMaLKIO U3 TPaPUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEN.
KJ1ace
Yucna u eptuucienus
Hcnonb30BaTh HaYagbHBIE MIPEICTABICHHS O MHOXKECTBE IEHCTBUTENBHBIX YHCEN IS CPaBHEHMUS,
OKPYIJICHHS M BRIYUCIIEHUI; N300pakaTh NEHCTBUTEIBHBIC YUCIIa TOUKAMH Ha KOOPAMHATHOU MIPSMOIA.
[IpumeHsaTh MOHATHE apU(METUUYECKOTO KBAJPAaTHOTO KOPHS;, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIHOJB3Ys
MIPU HEOOXOIUMOCTH KaJIbKYJISITOP; BBIMOJIHATH MPeoOpa3oBaHusl BBIPAKEHMIM, COAEpKAIlUX KBaJpaTHBIE
KOPHM,UCIIOJIB3Ys CBOMCTBA KOPHEH.
Hcnonp30Bath 3anucu OOJBITNX U MAJTBIX YHCEIT C TIOMOIIBIO IECATUYHBIX Ipo0el u cteneHel uncna 10.
Anzedpauueckue evipariceHus
[IpuMeHSTh MOHSATUE CTENIEHU C LIETIbIM [T0Ka3aTeleM, BBIIOJIHATH MPeoOpa30oBaHusl BbIPAKEHHM,
COJIeprKalIUX CTENEHH C LIEIbIM MOKa3aTeJIeM.
BoInosiHATE TOXKAECTBEHHbIE TPpeoOpa3oBaHus palOHAIbHBIX BHIPAKEHUN HAa OCHOBE MPaBUII
NeMCTBUITHAA MHOTOWIEHAMH U alreOpandecKuMu IpoOsSMU.
PacknaapiBaTh KBapaTHBIN TPEXUWIEH HA MHOXKUTEIH.
m [IpumensTh npeoOpa3oBaHusl BRIPAXKEHUHN I PELICHUS PA3IMYHbBIX 3a/1a4 U3 MATEMATUKH, CMEKHBIX

MPEeIMETOB, U3 PEATbHON MPAKTHKHU.

Ypaeéunenus u nepasencmea
Pemats nuHeHble, KBapaTHBIE yPaBHEHUS U pallMOHAIbHBIC YPABHEHMSI, CBOJAIINECA K HUM, CUCTEMBI
IBYX YPAaBHEHHUH C ABYMS IIEPEMEHHBIMHU.
IlepexoauTk OT c10OBECHOH (POPMYIMPOBKHU 3a7a4uM K €€ areOpandeckoil MOJEIH ¢ TOMOIIBIO COCTABICHHS
YPaBHEHUS UJIU CUCTEMBI YPaBHEHUIN, HHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
MIOJTY4YECHHBIN pe3yibTarT.
IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLIEHKH; pelIaTh JIMHEHBIE HEPAaBEHCTBA C
OJTHOM TIEpEMEHHOH 1 X CHUCTEMBI; 1aBaTh rpa(UUecKyr0 WITIOCTPAIIMIO MHOKECTBA peIlIeHHH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

m [loHUMaTh U UCTIONB30BaTh (HYHKIIMOHATIBHBIE MOHATHUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKUE

0603Ha‘-ICHI/I$I); ONpCACIIATh 3HAYCHUC (I)YHKI_II/II/I 110 3BHAYCHHUIO apTyYMCHTA, ONIPCACIIATH CBOMCTBaA

¢byHKIMY 110 €€ TpaduKy. A )

Ctpoutsb rpaduku 37eMeHTapHbIX QYHKIMHA BUga y = -", V' =x°,
y=x,y=>[x, y=|x|; onuceisars cBoiicTsa uncnoBoi HyHK-

1IUH 110 €€ rpaduky.



9 KJacc
Yucna u évluucnenusn
= CpaBHUBAThH U YNOPSAJIOUYNUBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCIIA.
= BpInonHATE apudMeTndyeckrue AeHCTBHS ¢ PAlMOHAIBHBIMH YHCIAMHU, COUYETasi YCTHBIC U TMCbMEHHBIE
IIPUEMBI, BBIIOJIHATH BBIYUCIICHUS C UPPAMOHAIBHBIMY YU CIIAMU.
s HaxonuTts 3HayeHUs CTENEHEeN ¢ LEeNbIMU 0KA3aTesIMU U KOPHEH; BBIYUCIIATH 3HAYEHHS YACIOBBIX
BBIPAXKCHUI.
s OKpyrJsITh I€HCTBUTENIBHBIE YUCIIA, BBIIOIHATH IPUKUAKY PE3YJIbTAaTa BEIUMCICHUN, OLIEHKY
YU CJIOBBIXBBIPAXKCHUM.
Ypasnenus u nepasencmea
= Pemarh nuHeiHbIE M KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOJAIIMECS K HUM, [IPOCTEHIINE JPOOHO-
palOHAIbHBIE YPABHEHUS.
= Pemrars cuctemsl IByX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U CHUCTEMBI ABYX YPAaBHEHUH, B
KOTOPBIX OJIHO YPAaBHEHHE HE SIBISAETCS JTMHEHHBIM.
= Pemate TeKCTOBBIE 3aauu anreOpandeckuM CIoco0OM C MOMOIIBIO COCTABJICHUS YPaBHEHHS WIH
CUCTEMBIJIBYX YPABHEHUH C BYMs IEPEMEHHBIMH.
= [IpoBOIMTE MpocCTENIIE UCCIIENOBAHUS YPABHEHNN U CUCTEM YPAaBHEHHUH, B TOM YHCJIE C IPUMEHEHHEM
rpaduyeckux npeacTaBiIeHu (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMa YpaBHEHUM
PEILIeHUS,eCTH UMEET, TO CKOJIBKO, U TIp.).
= Pemiate nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; N300pakaTh pelIeHne HEPABEHCTB Ha YMCIOBOM
MIPSIMOM, 3aIMChIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.
= PeniaTe CUCTEMBI TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE KBAJPATHOE HEPABEHCTBO;
n300pakaTh pelIeHNE CUCTEMbI HEPABEHCTB Ha YMCIOBOM MPSIMOM, 3alIUCBHIBATh PEIIEHUE C TOMOIIBIO
CHUMBOJIOB.
» lcrnonp30BaTh HEPABEHCTBA IIPU PEIIEHUM PA3IMYHBIX 3a7a4.
Dynkyuu
Pacrnio3HaBate GyHKIMM U3y4eHHBIX BUJIOB. [loKka3bIBaTh CXeMaTHYECKH PACIIONOKEHHE HA KOOPAUHATHON

iockocTy rpadukoB GyHkimii Buga: Y =kx, y =kx + b,y =X, V=ax®+bx+c,y=x>, y=VXx,y=|x|B
3aBUCHMOCTH OT 3HAYCHHH K0P PHUIIn-

€HTOB; OIIUCHIBATh CBOMCTBA (DYHKIUI.
= CTpouTh 1 U300paxkaTh cCXeMaTU4eCcKu rpaduky KBaJpaTUIHbIX (DYHKIKMN, ONUCHIBATh CBONCTBA
KBaJIpaTHUHBIX QYHKIUI 1O UX rpadukam.
= Pacnio3HaBath KBaipaTHUHYIO QYHKIIHIO 0 (popmylie, IPUBOIUTH MPUMEPHI KBAIPATUYHBIX PYHKIUN U3
peasbHOM KU3HU, (PU3UKH, TEOMETPHH.
Apugpmemuueckas u ceomempuueckan npozpeccuu
= Pacnio3naBath apupMeTHUECKyIO 1 T€OMETPUUECKYIO TPOTPECCUU MPU PA3HBIX CIIOCO0aX 3aJaHMsl.
= BBINOJHATH BHIYUCIEHUS C UCIIOJIb30BaHUEM (HOPMYIT N-20 ujieHa apu(METHUECKON U FeOMETPUIECKOM
MPOrpeccuil, CyMMBbI MIEPBBIX N YIECHOB.
= 1300pakath 4JieHbl MOCIEA0BATETFHOCTH TOYKAaMU Ha KOOPIUHATHOM TIIOCKOCTH.
= PemaTh 3a/1aum, CBSI3aHHBIE C YMCIOBBIMU MOCJIEI0OBATEILHOCTSIMHU, B TOM YHCIIE 33J]Ja4H U3 PEAIbHON KU3HU
(c ucrmosIb30BaHUEM KaTbKYNIATOPA, HU(MPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IUVIAHMPOBAHUE YYEBHOI'O KVPCA (II0 TOAAM OBYYEHUA)

7 xaacc ( 102 4)

Bripaxkenusi, Toxx1eCcTBa,
ypaBHeHUS (234)

Oynukrmu (1149)

CrerneHb ¢ HATYpaTbHBIM
rokazaterneM (114)

MHuorowrens! (18q)

DopMyIBl COKPAIIEHHOT'O
ymHOXeHus (184)

UYucnoBble BBIPAKEHUS

Bripaxkenus ¢ nepeMeHHBIMU

CpaBHeHUs 3HaUEHUH BBIpayKEHUH

CBoiicTBa AeiCTBHI Hal YMCIIaMHA

ToxnectBa. ToxxaecTBEHHbIC TPEOOPA30BAHUS
KonTtponbsHas padora Nel o teme:"BreipakeHus u
TOXOecTBa"

YpaBHEHUE U €ro KOpHU

JIuHeliHOE ypaBHEHME C OJHOMN ITEPEMEHHON
Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI
Pemenue 3a1a4 Ha COCTaBIEHUE YpPaBHEHUI
IToxroroBka K KOHTPOJILHOM paboTre
KonTponbehas pabora Ne2 o Teme:" YpaBHeHus"
Yro Takoe QyHKIHS

Boruncnenue 3HaueHuin QYHKIUH 110 HopMyIie
I'padux Gynkmm

[psiMast mponopIHOHATBLHOCTE U €€ rpaduk
Jluneitnast pyHkuus u e€ rpaduk

Kontponwsaas padora Ne3 mo teme:" @yHKIHN"
Onpeznenennie CTENEHN ¢ HATYPATbHBIM
MOKa3aTeneM

YMHOXEHUE U JIEIICHUE CTEIEHEN

Bo3Beznenue B cTeneHb NPOU3BEIEHUS U CTEIIEHU
OnHOWIEH U €ro CTaHJapTHBIN BUJ
YMHOXEHNE ONHOWICHOB. Bo3BeneHne
OJJHOYJICHA B CTEIECHb

@OyHKIMM y=X B KBaJIpaTe y=X B KyO€ U UX
raduku

Kontponsaas padora Ned o treme:"CremneHs ¢
HATypaJIbHBIM TTOKa3aTenem"

MHorouJsieH U ero cTaHAapTHBIN BUT
CrnoxeHue U BBIYMTAaHUE MHOTOWICHOB
YMHOXEHHE OJHOYICHA HAa MHOI'OYJICH
Briaecenue o011ero MHOKHUTENS 32 CKOOKH
KonTponenas padora Ne5 mo teme:"Cymma u
Pa3HOCTb MHOTOWIEHOB. MHOTOWIEHB! U
OJTHOUJIEHBI"

YMHOXEeHHE MHOTOWIeHa Ha MHOTOYJIEH
Pa3noxenue MHOro4JeHa Ha MHOXXHTEIU
Croco0OM TPYIIHPOBKH

KonTponenas padora Ne 6 o
teme:"[IpousBeaeHre MHOrOWIEHOB"
Bo3Benenue B kBagpaT U B KyO CyMMBI U
Pa3HOCTH ABYX BBIpasKEHHUH

Pa3noxenue Ha MHOKHUTENHN C IIOMOIIBIO (OPMYIT
KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTU
YMHOKEHHE Pa3HOCTH JIBYX BBIPKEHHUI Ha X
CyMMy

Pasznoxxenue pazHOCTH KBaJIpaTOB HA MHOKUTENIU
Pasnoxenne Ha MHOXHUTETN CyMMBI M pa3HOCTH
KyOOB

Kontponbhas padora Ne7 o teme:" Dopmyiisl
COKpAIIEHHOT 0 YMHOXEHU"

[IpeoOpa3oBaHue 1ETOT0 BEIPAXKEHUS B
MHOTOWJIEH

[IpuMeHeHue pa3InIHbIX CIIOCOOOB AJia
Pa3IoXKEHNsI HA MHOXHUTETH

[ToBTopenue Tembl "CriocoObl pa3ioKeHHs
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CucreMbl THHENHBIX
ypaBHeHu# (154)

[ToBTOpenue (64)

MHOTrOWIeHa Ha MHOXKHUTEIH"

Kontponbshas pabora no Teme:"IIpeodpazoBanue

LENbIX BbIpakeHui"

JluneitHOoe ypaBHEHHUE C ABYMS [T€pEMEHHBIMU
I'paduk muHEHHOTO YpaBHEHHUS C IBYMS
nepeMEeHHBIMU

CucTeMbl TMHEHHBIX YpaBHEHHIA C IByMS
nepeMEeHHBIMU

Crioco0 moicTaHOBKU

Croco6 crnoxeHus

Pemrenue 3a1au ¢ MOMOIIIBIO CHCTEM YpaBHEHHS
KontponbsHas pabora Ne 9 o teme:"Cucremsl
JMHEWHBIX YypaBHEHUH U UX perieHus"
DOyHKIUU

OnHowieHbl. MHOTOYIEHEI

DopMyIBl COKPAIIEHHOT'0 YMHOXEHUS
Konrtponbshast padora Nel(O(uroroas)
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8 xiacc (102 )

Parnmonaneshbie qpodu (234)

P AllMOHAJIbHBIC BBIPAKCHU A

OcHoBHOe cBOICTBO Apobu. CokpalieHue apooeid.

CiioykeHHE U BBIYMTaHKE APOOEH ¢ OTMHAKOBBIMU
3HaMeHaTEIIMA

CrnokeHue U BRIYMTaHKE APOOEH ¢ pa3HBIMH
3HAMEHATEIIMHU.

Kontponbhas pabora Nel

YMmHOokeHue ApoOeli. Bo3Benenne 1podu B CTENEHb.

Henenne npobeit

IIpeoOpazoBaHue parroHATBEHBIX BEIPAXKEHUI

Oyukums u e€ rpadux

KonTponsnas padora Ne2

Ksamparusie kopau (194)

JelicTBuTENbHBIE UKCIIA

N PN WIN W[

KBanpaTtHbie kKopHH. Apu(METHIECKUI KBaAPATHBIN
KOPEHb.

YpaBHEHUE X B KBaJIpaTe paBHO a.

Haxoxaenue npuOankEHHBIX 3HAUCHUH KBaPATHOIO
KOpHS

OyHKIIMS y=KBaJApaTHBIA KOPEHb U3 X U €€ rpaduk

KBanpatabrii KopeHb U3 MPOU3BEIACHUS, IPOOH H
CTETIeHH.

KonTtponsHas padota Ne3

Brinecenrne MHOXUTENS U3- 1O/ 3HaKa KopHs.BHeceHue
MHOXHUTENIS IO 3HAK KOPHSI.

IIpeoOpa3zoBaHne BEIPAXKEHUH, COMEPIKAITIX
KBaJpaTHBIE KOPHH

~

KonTponsnas padora Ned

KBaaparHbie ypaBHEHHUS
219)

Henonneie kBagpaTHbIe ypaBHEHUS

dopMyIia KOpHEH KBaApaTHOrO ypaBHEHHSI.

Pemenue 3a1a4 ¢ moMOIIBIO0 KBAAPATHBIX YPABHEHUI

Teopema Buera

Kontponbhas pabora Ne5

Pemenne ApoOHBIX palMOHABHBIX yPaBHEHUH

Pemenne 3aa4 C MOMOIIBIO pAllMOHAJIBHBIX ypaBHeHI/Iﬁ

Kontponbhas padora Ne6

Hepagencrsa (204)

YucioBsie HCpaBCHCTBA.

CBoiicTBa YNCIOBBIX HEPABEHCTB.

CrioxeHue u YMHOKCHHEC YN CJIOBbIX HCPABCHCTB

HOFpeH_IHOCTL 1 TOYHOCTb HpI/I6J'II/I)KCHI/I}I.

Kontponbhas padora Ne7

[Tepeceuenre u 00bEAMHEHUE MHOXKECTB

YucnoBble MPOMEXYTKU

N P PP WOINDNPEP PO RPN WWLW|DN| PP




Pewienne HepaBEHCTB C OJTHOM MEPEMEHHOU

Peuienue cucteM HEPABEHCTB C OAHOW NEPEMEHHOMN

Kontponbnas padora Ne§

Cremnens ¢ [eabIM
MoKa3zaTejaeM. DJIEMEHTHI
cratuctuki. (11u)

OHpCIlCJ'IeHI/Ie CTCIICHU C LCJIIBIM OTPULATCIIbHBIM
IIOKa3aTciIeM

CBoIicTBa CTEIMEHU C IENBIM OTPUIIATEIHHBIM
MoKa3aTeaeM

CrannapTHBINA BU YHCIIA

Kontponbshas padora Ne9.

CO6o0p ¥ rpynmupoBKa CTATUCTUYECKUX JTaHHBIX

Harnsnoe npencraBneHrne cTaTHCTUIECKON
UHpOpMaIUH

[ToBTOpenue (84)

9 xiacc (119q)

[ToBTOpenue 8 kmacc (174)

KBanparuunas
dbysaxma(229)

Hpobu

KBagpaTHbie kopHH

KBanparnsle ypaBHEHUS.

HepaseHncraa

NN NN

JeiicTBus ¢ qpobsiMu

IIpocreiitue ypaBHEeHUS

IIpocTeiinue TEKCTOBBIE 3a/1a4n

YucnoBble HEPABEHCTBA

®dopmyira TUHEHHON QYHKITIH

WuTepnperanus rpaduka v TuarpamMmMmbl

Bre16op ontumansHOTO BapuaHTa

CpaBHeHme HppaIoHaIbHBIX YHCEI
AnreOpandeckuie BRIpaKeHUS

Hauana teopuu BeposTHOCTEH

TekcToBbIE 3a/1a4M HA TIPOIIEHTHI, CMECH, CILTABHI
3agaun Ha KBaJApaTHOU PEHIETKE
Tpuronomerpuueckie QyHKIIUN B TEOMETPHH
AHanu3 TeOMETPUYECKUX BBICKA3bIBaHUH
IIpuknagnast reomerpus

ConocTaBUTENbHBINA aHAINA3 TEKCTA U TPa(UKOB
I'eomerpuieckast 3a1a4a Ha BEIYUCICHUE
Oyrknus. O6macTh onpeaereHnst U 001acTh 3HAYSHU N
(hyHKITHN.

CaoiicTBa QyHKIMIA

KBanpatHblii TpexusieH U ere KOpHU

Paznoxenune kBagpaTHOTO TpEXUIIEHA HA MHOKUATEIN
Kontponbhas pabora Nel

OyHKIUS y=ax B KBajpare, e€ rpaduK U CBOMCTBa
I'paduku GyHkimit y=ax 2+n u y=a(x-m)"2
[Hoctpoenue rpadrka KBaApaTHIHON QYHKLINU
Oyakus y=x"n.

Kopens n-it crenenu

Ob6o0matonmii ypok o reme "KBagpatnunas ¢pyHKus'"
Kontponbhas padora Ne2

Llenoe ypaBHEHHE U €0 KOPHU

JlpoOHBIC parioHAIEHEIC ypaBHEHUS

Pemienue HepaBeHCTB BTOPOM CTEIIEHU C OHOM

ypaBHeHI/IH 1 HCPABCHCTBA C nepeMeHHoﬁ

onHo# nepemenHoi (14y)

Pemenne HCEPABCHCTB MCTOJOM MHTCPBAJIOB
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YpaBHEHUS U HEPABEHCTBA C
IByMs nepeMeHHbIMHU (174)

Apudmernyeckas u
reoMeTpuieckas
nporpeccun (154)

OneMeHTHl KOMOWHATOPHUKH
U TEOPUU BEPOSITHOCTEMN
(139)

IToBTOpenue (49)

IToBTopenue. ITonroroBka
OrD (1749)

Ob6o0matonmii ypok 1o teme "YpaBHEHUS U
HEpaBEHCTBA C O/IHOM nepeMeHHOon"
Kontponbhas padora Ne3

VYpaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpauk

I'paduueckuii criocod pemeHus CUCTEM YpaBHEHUN

Pemenue cucrem ypaBHEeHUIM BTOPOM CTEIIEHU

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUI BTOPOU

CTETleHH
HepaBencrsa ¢ 1ByMst iepeMeHHBIMU
CucTeMbl HEPaBEHCTB C IBYMSI IEpEMEHHBIMU
Oo6o0matonmii ypok 1o reme "YpaBHEHUS U
HEpaBEHCTBA C IByMs IepeMeHHbIMU"
KonTponbsHas pabora Ned
ITocnenoBarensHOCTH

Onpeznenenue apupmernuecko mporpeccun. opmyna

N-ro 4iieHa apupMETHIECKON MPOTrPecCHr

®dopMyna cyMMBI TIEPBBIX N WICHOB apH(YMETHIECKON

IPOrPecCHn
Kontponbshas pabora No5

Ompenenerne reoMeTpudeckoi mporpeccun. Gopmyna

N-TO WIeHAa TeOMETPUIECKON MPOTPECCHH

®opmysia CyMMBbI MIEPBBIX N YIEHOB T€OMETPUUECKOMN

POTPEcCcHn
KonTponenas padora Ne6

[Ipumeps! KOMOMHATOPHBIX 33434
IlepecranoBku

Pazmemenus

Coueranus

OTHOCHTENbHAS YaCTOTa CITyIaifHOTO COOBITHSI.
BeposTHOCT paBHOBO3MOYKHBIX COOBITHIA
KonTtponrsHas pabota

Pemenue 3amau

ApudmMernueckue BeraucieHus. CTereHb.
IIponentsl. ITponopriuu

ToxmecTBeHHBIE TPe0Opa30BaHUs IPOOCH
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI
OJeMEeHTHI CTATUCTHKH

DyHKIU

Apugmernyeckas 1 TeOMETPUYECKAsT IPOTPECCHS
Urorosas koHTponbHas pabora

JHeiictBus ¢ gpoOsMu

IIpocrelimue ypaBHEHHS

IIpocrelimme TEKCTOBBIE 3a1a4u

YHucnoBble HEPABEHCTBA

dopmyna TuHEWHON QyHKIIUN

WnTepnperanus rpaduka 1 AuarpaMMel

Bri0op onTuManbHOro BapuaHTa

CpaBHeHHE UPPALMOHATIBHBIX YU CEI
AunreOpanvecKue BhIpaXKEeHUs

Hauana teopuu BeposiTHOCTEN

TexcToBbI€ 3a1a4l HAa IPOLIEHTHI, CMECH, CILIABBI
3asa4yn Ha KBaJpaTHON peméTke
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PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA « TEOMETPHSA». 7-9 KJTACCBI

IEJN U3YYEHNUA YYEBHOI'O KYPCA

«MaremaTuKy ye 3aTeM Y4UTh HAJl0, 4YTO OHA YM B MOPSAOK IPUBOIUTY, — IHMCAII BEJIMKUNA PYCCKUI
yuenblii Muxaun BacunbseBuu JIomoHocoB. M B 3TOM cocTOUT 071HA U3 ABYX IIeJie 00OyUeHUsI TEOMETPHH KaK
COCTAaBHOM YaCTU MaTEMATHUKH B IIKOJIE. DTOM LI€JM COOTBETCTBYET JOKa3aTeIbHAsl IUHUS MPEIOoIaBaHus
reoMerpun. Creays NpeacTaBlIeHHON paboyeil mporpaMMe, HauMHas ¢ CEIbMOT0 Kilacca Ha ypoKax
reOMETPHUH 00YJaIOLUICS YUUTCS IPOBOINUTH JOKa3aTEIbHbIE PACCYKIECHUS, CTPOUTH JJOTUYECKUE YMO3a-
KIIFOUEHMSI, I0Ka3bIBaTh UICTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIE YT-
BEP)K/ICHUS. YUEHUK, OBJIQJEBIINN UCKYCCTBOM pacCyKJ1aTh, Oy€T MPUMEHSATh €r0 U B OKPYKAIOIIEN )KU3HH.
N B 3TOM COCTONT Ba’KHOE BOCIIUTATEIIBHOE 3HAYEHUE U3YyYEHUSI TE€OMETPHH, ITPUCYILEE UMEHHO
OTE4YECTBEHHOW MAaTEMaTU4ECKOM MIKOJIE.

Bwmecre ¢ TeM aBTOpBI IPOTpaMMBbI IPEIOCTEPEratOT YUUTENS OT U3IUIIHErO (hopMaIn3mMa, 0COOEHHO B
OTHOILIEHWH Ha4yaJl U OCHOBaHUM reoMeTpun. OpanHiy3ckuil MareMatuk JKaH /[beJOHHE 110 3TOMY OBOLY
BbICKa3aJcs Tak: «UTo kacaeTcs IeIMKaTHOU MPpoOieMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYXKHO BOOOIE N30eraTh MPOM3HOCUTH CaMo 3TO ¢I0BO. C APYyroi xe CTOPOHBI, HE CIIEAYET
yIYCKaTh HU OJHOM BO3MOKHOCTHU J]aBaTh MPUMEPHI JIOTHYECKUX 3aKIIIOUEHU, KOTOpbIE Ky1a B OOJIbIlIel Me-
pe, 4eM Hjies aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €JMHCTBEHHBIMU JIBUTaTEIIIMM MAaTEMaTH4YECKOTO
MBIIUICHUS.

Bropoii 1espro u3y4eHust TeOMETPUH SIBIISIETCS UCIIOJIB30BaHUE €€ KAK MHCTPYMEHTA IIPU PELICHUH KaK
MaTEMaTUYECKHX, TaK U MPAKTUYECKUX 3a/a4d, BCTPEYAIOIIMUXCS B PeaIbHOM KU3HA. OKOHUYMBIIMM KypC
Te€OMETPUH LIKOJBHUK JI0JDKEH OBITh B COCTOSIHUU OIPEJEINTh T€OMETPUUECKYIO (PUTypYy, ONUCATh CIIOBAMU
JAHHBIA YepTEXK I PUCYHOK, HANTH IUIOIIAAb 3eMEIBHOTO y4acTKa, pacCUUTaTh HEOOXOAUMYIO AJTUHY
OINTOBOJIOKOHHOTO Kalesis WM TpedyeMble pa3Mepbl rapaxa Juis aBToMOOWIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENIbHAS JIMHAS B U3YYEHUH F€OMETPHUH B IIKOJIE. JaHHAs IPAKTUYECKas JTMHMS SABIIAETCSA HE MECHEE
BAYKHOM, YeM IIepBasi.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILTAHE

CornacHo yueOHOMY IUIaHy B 7—9 Kj1accax n3y4aeTcsi yueOHbIN Kypce «I'eoMeTpus», KOTOPBIM BKIIOYAET
CJIEyIOIIMe OCHOBHBIE pa3Jienbl coaepxanus: «['eomerpuueckue GUrypsl 1 UX cBoicTBay, «M3mepenue
reOMETPHUECKUX BEIMYMHY, a TAKKE «/]ekapToBbl KOOPAMHATHI Ha MIIOCKOCTUY, «BeKTOpbI», «/IBrxKeHMs
mwiockoctu» U «lIpeoOpazoBaHus moa00us».

VYueOHblii 171aH MpeaycMaTpuBaeT U3ydeHrue TeoMeTpUr Ha 6a30BOM ypOBHE, UCXO/S U3 HE MeHee 68
y4eOHBIX YaCOB B y4eOHOM TO/ly, BCEro 3a TpU roja ooydeHnus — He meHee 204 yacos.

COJIEPKAHUE YYEBHOI'O KYPCA (II0 I'OJAM OBYYEHHUA)

7 KJacc
HauanbHpie TIOHATHA reoMeTpuu. Tqua, npsamMas, OTpE30K, JIyd. VYron. Buasl YIJIOB. BepTI/IKaHLHLIe n

CMexXHbIe yIibl. buccekrpuca yria. Jlomanas, MHOTOYronbHUK. [lapamieasHOCTh U IEPIEHAUKYIAPHOCTD
MIPSAMBIX.

Cummertpuunsblie purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cuMMeTpuu. [IpruMepsl cuMMeTpuu B
OKpYXKaIOLEM MUDE.

OCHOBHBIE IOCTPOEHUS C MOMOLIBIO HUPKYJIS U IMHENKH.

Tpeyronsauk. BeicoTa, Menuana, buccekTpuca, ux cBoiicrsa. PaBHoOeApeHHBII 1 paBHOCTOPOHHUI
TPEYroJibHUKUA. HepaBeHCTBO TpeyroJIbHUKA.

CBoiicTBa M MPU3HAKHU PABHOOEPEHHOTO TpEYroiabHUKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M IPU3HAKU NApaJUIEIbHBIX NPsAMBIX. CyMMa yIJIOB TPEyrosbHUKa. BHeHNE yrisl
TPEYrOJIbHUKA.



[IpsimoyromnbHblil TpeyroibHUK. CBOWCTBO MEIMaHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX TPEYTOJBbHUKOB. [IpSIMOYTrOJIbHBIN TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TEOPEMA O
OosbIeM yriie U 00JIbIIeH CTOPOHE TpeyroJibHuKa. [leprneHauKysp 1 HaKJIOHHAsI.

I'eomerpuueckoe MecTo Todek. buccekTpuca yria u cepeIuHHbIN NEPIEHIUKYISAP K OTPE3KY KaK
r€OMETPUUYECKHUE MECTa TOUEK.

OKpYKHOCTh U KPYT, XOpJia U IMaMETP, UX CBOMCTBA. B3auMHOE pacnoioskeHHe OKPY>KHOCTU U TIPSIMOT.
KacarenbHas u cexyias k okpyxHocTtu. OKpy>KHOCTb, BIIMCaHHasl B yroJl. Bniucannas v onucanHast
OKPY>KHOCTH TpPEYyroJIbHUKA.

8 KJace

YerbipéxyronpHuku. [lapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHble ciryyau napauienorpaMMoB
(IpAMOYTOJILHUK, POMO, KBaJipaT), UX MpU3HAKU U CBOMCTBA. Tpamnenus, paBHOOOKas Tpanenus, e€ CBOWCTBa U
npusHaku. [IpsimoyrosbHas Tpaneuus.

[enTpanbHas cuMMeTpus.

Teopema daneca u Teopema 0 IPONOPIUOHATIBHBIX 0Tpe3Kax. CpeHNe TUHUM TPEYTOJIbHUKA U
TpanenuH.

[Tonpo6ue TpeyronbHUKOB, KoaddunueHT nogoous. [Ipusnaku nonodus TpeyroibHUKoB. [IpuMenenue
000U TP PELIeHUH MPAKTUYECKUX 3a7ad.

CgoiicTBa 1uiomajeii reometpudeckux ¢puryp. @opMyIibl A IUIOMIAIU TPEYroJIbHUKA,
napajuiesorpamMmma, pom6a u Tpamnenuu. OTHOIIEHUE TUTOIIAAeH MOJ0OHBIX QUTYD.

Brruncnenue mioiaei TpeyroJbHIKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Mudaropa. [lpumenenne Teopems [Tudaropa npu pemeHnn MpakTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSMOYTrOJIbHOTO TPeYrojabHuKa. TpuroHomerpuieckue pyHKIuu
yrioB B 30°, 45° u 60°.

Brnucannsie ¥ IEHTpaIbHBIE YIJIbI, YOI MEXKYy KacaTeIbHOM U XOpJI0H. YTIIbl MEXKIY XOpJaMH 1
CeKylIMMu. BrincanHble U onrcaHHbIe YETBIPEXYTOBHUKN. B3auMHOE pacronokeHne JByX OKpYKHOCTEH.
Kacanue okpyxnocreil. O0uiye kacateabHbIe K IByM OKPY>KHOCTSIM.

9 KJace

Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OCHOBHO€ TPUTOHOMETPUUYECKOE TOXK1eCTBO. DopMyIib
MIPUBEJICHUS.

Pewrenne tpeyronbHukoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PelleHre npakTH4ecKkux 3aaad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nomobus. [lonodrue COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 IpoU3BEAECHUU OTPE3KOB XOP/, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bexrtop, ninuHa (Moayab) BEKTOPa, COHAIIPABJICHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO HApaBlIeHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONlE€pallui HaJ BeKTopaMu. Pa3inoxeHnue BekTopa
II0 IByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunate! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB,
IIPUMEHEHHE VI HAX0XKACHUS JUIMH U YIJIOB.

JlexkapTOBbI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHUS MIPSIMON U OKPYKHOCTH B KOOpJMHATaX, I1€pECEUEHUE
OKPY’KHOCTEH U NMpsAMBIX. MeToJ KOOpIMHAT U €ro IPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKH. [{TMHA OkpyxHOCTH. ['pagycHas u paguaHHas Mepa yrila, BEIUMCICHHE
JUIMH Oyr oKpykHOcTel. [Inomanp kpyra, ceKTopa, CErMeHTa.

JIBMKEHUS MJIOCKOCTU M BHYTPEHHUE CUMMETPUH QUTYp (37€MEHTapHbIe PEICTABICHNUS).
[TapamensHbiit nepenoc. IloBopor.

IUIAHUPYEMBIE TIIPEAMETHBIE PE3YJIbTATH OCBOEHHS IPUMEPHON PABOYEN MPOTPAMMBI KYPCA

(MMOTOJAAM OBYYEHMUA)
OcBoenue yueOHOTO Kypca «['eomMeTpus» Ha ypOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus JOKHO

obecneunBaTh AOCTWIKCHUC CIICAYIOMUX MPCIMETHBIX OGp&SOBaTeHBHBIX PE3YyJIbTATOB:



KJ1ace

Pacrnio3naBath u3y4eHHbIE T€OMETPHUUECKUE (PUTYPBI, ONPEAETATh UX B3aHMHOE PACIIOJIOKEHHE,
n300pakaThreOMETPHUECKIE (PUTYPBI; BHITIOTHATD YEPTEKH 110 YCIOBHIO 3a/1a4i. V3MepsITh TMHEHHbBIE U
YIJIOBBIE BEIUYMHBL. PemaTe 3a/1a4u Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OIICHKY JIMHEHHBIX U YTIIOBBIX BEIMYHH MIPEIMETOB B pEabHON )KU3HHU, pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX OOBEKTOB IO MOPSAAKY BETHUNHBL.

Crpoutb 4epTeKU K FEOMETPUUECKUM 3a/ladaM.

ITonp30BaThCs MpU3HAKaMK PABEHCTBA TPEYTrOJIbHUKOB, UCIIOJIB30BATh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3aa4.

[IpoBOAUTE JIOTUYECKUE PACCYKICHHUS C UCIIOIb30BAHUEM FEOMETPUUECKUX TEOPEM.
[Tonp30BaTbCs NpU3HAKAMM PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAWAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUN T€OMETPUYECKUX 3a/1a4.

OmnpenensTe NapauleNbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU CEKYIIas.
Onpenenars napajiaebHOCTh NPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJAHOM IPSIMOH J10
TOYEK JPYrOH MPsSMOM.

Pemarte 3a1aun Ha kineT4aToil Oymare.

HpOBOHI/ITI) BBIYUCIICHUSA U HAXOAUTH YHUCJIOBBIC U 6y1(BeHHI)Ie 3HAYCHUA YTJIOB B TCOMETPUUCCKUX 3aaadax
C UCIIOJIb30BAHUEM CYMMBI YI'JIOB TPECYT'OJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOWCTB Yrios, O6p330BaHHI)IX npu
NEPECCUCHNH JABYX MapalJICJIbHBIX IIPAMBIX ceKymeﬁ. Pemartsn MPAKTUYCCKUC 3a/la4yi Ha HAXOXKACHHC
YTJIOB.

Brnagerp moHsATHEM reOMETPUUYECKOIO MECTa TOUEK. Y METh ONpeAesaTh OUCCEKTPHUCY YIila U CepeIUHHBIN
MEPIEeHIUKYIIAP K OTPE3KY KaKk FreOMETPUUYECKHE MECTa TOUEK.

dopmynHpoBaTh ONpPEAETICHHS OKPY>KHOCTH U KpYyTa, XOp/bl U AUaMeTpa OKPYKHOCTH, MOJIb30BaTHCS UX
CBOMCTBaMH. YMETh MPUMEHATH 3TH CBOMCTBA MIPU PEIICHUH 3a/a4.

Brnagetp nmoHsTHEM ONMUCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ IIEeHTP.
[Tonb3oBatbes PpakTamMu 0 TOM, UTO OUCCEKTPUCHI YTIIOB TPEYroJIbHUKA [IEPECEKA0TCsl B OJJHOM TOUYKE, U O
TOM, YTO CE€peIMHHBIC MEPIICHIUKYISAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKaIOTCs B OJJHOU TOUKE.
Brnagets noHsTHEM KacaTelbHON K OKPY>KHOCTH, [IOJIb30BATHCSA TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJbHOU U paguyca, MPOBEAEHHOIO K TOUKE KacaHUs.

[Tonb3oBaTbcst MPOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX MPAKTUYECKHUI CMBICIT.
[TpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHSI C TOMOUIBIO IIUPKYIIS U JTMHEUKH.

KJ1ace

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, [10JI30BATHCS UX CBOMCTBAMU IPU
pELIEHUH FEOMETPUYECKUX 3a1a4.

Bnagers noHsATHEM CpeAHEN JTMHUM TPEYTOJIbHUKA U TPAIlELUY, IPUMEHATh UX CBOMCTBA IIPU
peleHnnreoMeTpuieckux 3anad. Ilonp3oBarecs Teopemoit Paneca A pelieHUs IPAKTUYECKUX

3az1ad.

[TpuMeHsATh NpU3HAKK OJOOUS TPEYTOJILHUKOB B PELIEHUH T€OMETPUYECKHX 3a/1ay.

ITonb3oBatbes Teopemoit [Indaropa asst pemeHus reoMeTpU4YeCcKUX U MpakTH4Yeckux 3agad. CTpouTh
MaTeMaTHYECKYI0 MOJIEb B IIPAKTUYECKUX 3a/1a4aX, CAMOCTOSTENBHO A€IaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIINE JUINHBI.

Bnaners NOHATHAMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOr0 yIJIa MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
ITonb30BaTbCs STUMU MOHATUAMU AJIS1 PELIEHUS PAKTUYECKUX 3a1ad.

Bbruucnare (pa3nuuHeiMU  crioco0amMu) IJIOLIAb TPEYroJIbHUKAa W IUIOMIAAM MHOTOYTOJIBHBIX
¢uryp (momnm3ysich, rae HEOOXOIUMO, KaJIbKyasTopoM). I[IpuMeHSATh MOJydeHHbIE YMEHHUS B
MIPaKTUYECKUX3a]auax.

Bnagers MOHATUSAMHU BIMCAHHOTO M LIEHTPAJBHOIO YIJIA, MCIOJb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax,
yriaax Mexay Xopaamu (CeKymuMHu) MW yrile MeXAy KacaTelbHOM U XOpJAOM MpH pelIeHUH
reOMETPUUYECKUX3a1a4.



= Braners NOHATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOTO YETBIPEXYTOJIbHUKA
IIpU PELICHUHU 3a/a4.

s [IpuMeHATh NOJIydeHHBIC 3HAHUS HA IIPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJIEIH IS 3a1a4 PeaIbHOU
KU3HHU U TPOBOJUTH COOTBETCTBYIOLINE BHIYUCICHUS C IPUMEHEHHEM NOJ00HS U TPUTOHOMETPUH
(MOMB3YSICh, Te HEOOXOIUMO, KAITBKYIATOPOM).

= Vcnonp30BaTh TPUTOHOMETPUYECKHE (QYHKIIMH OCTPBIX YIIIOB ISl HAXOXKJCHUS PA3IIMUHBIX SJIEMEHTOB
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
= [lonp3oBaThCs popMyIamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKACHUS
COOTHOIIEHUIN MEXy TPUTOHOMETPUYECKUMU BEJINUMHAMM.
= llcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJISl HAX0K/IEHUS PA3JINYHBIX 3JIEMEHTOB
TPEYroJbHUKA((pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MIPH PEILIEHUN T€OMETPUUYECKUX 3a/1a4.
= Bragets noHatusMu npeodpazoBaHus N0 100Ms, COOTBETCTBEHHBIX 2JIEMEHTOB MOJIOOHBIX QUTYP.
[Tonb3oBaTbCs cBOMCTBAMH MOJO0MUS IPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCISTH JUIMHBI U HAXOJUTh YIJIbl Y
mo00HbIX puryp. IIpumMeHsATs cBOiicTBa MOAOOMS B MPAKTUYECKUX 3a/a4ax. Y METh IPUBOIUTH PUMEPDI
MOJ0OHBIX (PUTYP B OKPYKAIOILIEM MUPE.
= [lonp30BaThCs TEOPEMaMU O IPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHNUN OTPE3KOB CEKYILHX,
OKBaJIpaTe KacaTeJIbHOM.
= [lonb30BaThCs BEKTOpaMU, MIOHUMATh UX T€OMETPUUECKUN U GU3NYECKHUI CMBICI, TPUMEHSTDH UX B
PELICHUUTEOMETPUUECKHUX U pU3ndeckuX 3aaad. [IpuMeHsTh ckansipHOe IPOU3BeIeHUE BEKTOPOB s
HAXO0XIECHUS JUIMH U YTJIOB.
= [lo1p30BaThCSl METO/I0M KOOPAMHAT Ha MJIOCKOCTH, MPUMEHSTH €T0 B PEIICHUN T'€OMETPUUYECKUX
UIIPAKTUYECKUX 3a/1ay.
= Brasers NoOHATHAMYU PaBUIBHOTO MHOTOYTOJIbHUKA, [UIMHBI OKPY>KHOCTH, JUIMHBI YT OKPYXHOCTH U
pazuaHHON Mephl yIila, yMETh BBIUMCIIATH IUIOLIAb Kpyra U ero yacteil. [IpuMeHsaTh nosydeHHble yMEHUs B
MPAKTUYECKUX 3a/1a4ax.

= HaxoauTh ocu (Ui HEeHTPbl) CUMMETPHUH (PUTYp, TPUMEHSATH ABMKEHUS TNIOCKOCTH B MPOCTEHIINX CIydasiX.

» [IpuMeHsTH MoJydyeHHbIE 3HAHUS Ha TPAKTHKE — CTPOUTH MaTeMaTH4YeCKHe MOJENH JJIs 3a1a4
peasIbHOM >KU3HHU U TPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM T0100Us U TpU-
rOHOMeTpUYeCKuX (PyHKIUH (MOJIB3YACH, IJIe HEOOX0IUMO, KAJIbKYJIATOPOM)

7 knace (684)

IIpsimas 1 oTpe30oK

Jly4 u yron

CpaBHEHHE OTPE3KOB U YIJIOB

N3mepenne oTpe3koB

Pewmenue 3amay no teme "M3mMepenue oTpe3koB

M3mepenue yriaos

CMeXHBIC M BEPTUKAIbHBIC YIJIbI

[lepnieHAUKyISIpHBIE IPSIMbIE

[TonroroBka kK KOHTPOJILHOM padoTe
HauanbsHbie reoMeTpuueckue KonTponenas padora o teme "HauanbpHbie
ceenenus (109) reoOMEeTpUYECKue CBEeACHUS "

TpeyroiabHuKu

[lepBrIii mpr3HAK paBEHCTBA TPEYTOJIHLHUKOB

Pemenne 3ana4 Ha MpUMEHEHNE IEPBOTO MPU3HAKa

paBEHCTBa TPEYTOJILHUKA

Menuanbl, OMCCEKTPUCHI M BEICOTHI TPEYTOJIbHUKA

PaBHOOEIpEHHBIN TPEYTOJIBHUK, €r0 CBOWCTBA

Pemenne 3anau no reme "PaBHOOEApEHHBIN TPEYTOILHUK

Bropoii npu3Hak paBeHCTBa TPEYroIbHUKOB

Pemenne 3aau Ha NpuMEHEHNE BTOPOTO MPU3HAKA

PaBEHCTBA TPEYTOJILHUKOB

Tperuil npu3HaK paBeHCTBA TPEYTOJIbLHUKOB

Pemenne 3ana4 Ha NpUMEHEHUE TPETHETO PU3HAKA
Tpeyronsuuku (174) PaBEHCTBA TPEYTOJILHUKOB 1

"
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OKpy>XHOCTb

IIpumepsl 3a1a4d Ha IOCTPOEHUE

Pemenne 3anad Ha mocTpoeHue

Pemenne 3ana4 Ha npUMEHEHNE IPU3HAKOB PaBEHCTBA

TPEyroJIbHUKOB

Pewienne npocrenmux 3agau

[loaroroBka kK KOHTPOIBHOH padoTe

Kontponbhas pabora No2 mo teme "TpeyronsHUKY.

[Ipu3Haku paBeHCTBa TPEYTOIBHUKOB"

[Tpu3Haky mapayuienbHOCTH JBYX MPSIMBIX
[IpakTrdeckue cnocoObl TOCTPOEHUS MapaLIeTbHBIX
MPSIMBIX
Pemenne 3anau no teme "lIpu3Haky napanieIbHOCTH
IpsSMBIX"
AKcHoMa mapauiebHBIX MPSIMBIX
CpoiicTBa MapauiebHBIX MPSIMBIX
Pemenue 3amay mo teme "[lapamiensHbie Ipsmble"
Pemenue 3anau
[ToxroroBka K KOHTPOJILHOM paboTre
KonTponbshas pabora Ne3 mo teme " [apasuienbHbie
[Napamnensasie mpsmere (134) npsiMble”
CymMa yTiioB TpeyroibHHKA
Pemenue 3amay mo teme "CyMMma yriioB TpeyroipbHUKA"
CooTHOIIEHHS] MEXTY CTOPOHAMHU U yTIIaMU
TpEyTOJIbHUKA
HepageHcTBO TpeyronbHuKa

Kontponwsaas padora Ned o reme "COOTHOMIEHUS MEXKTY

CTOPOHAMH | YTJIAMH TPEYT'OJIbHUKA"
[IpsiMmoyToOnbHBIE TPEYTOIBHUKA U HEKOTOPBIE UX
CBOICTBa

Pemienue 3a1a4 Ha NPUMEHEHHUE CBOMCTB MPSIMOYTOJIBHOTO

TpEyrojbHUKa
[Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB
PaccrosiHue ot Touku 1o npsmoi. PaccrosHue Mexay
napajiebHBIMU MPSIMBIMU.
[locTpoenue TpeyroiabHHUKA [0 TPEM IEMEHTaM
Pemenne 3amau
KonTponsnas padora Ne5 o Teme "[IpssmoyronbHbIiI
CooTHOLIEHNS MEXAY CTOPOHAMHU TpeyroibHUK. [locTpoerne TpeyroipHuKa IO TpEM
1 yriiamu TpeyroiasHuka (184) aemeHTam"
HauvanbHble reoMeTpruuecKue CBEACHHS.
[Ipu3Haku paBeHCTBa TPEYTONBHUKOB. PaBHOOCApSHHBIIH
TPEYrOJIbHHUK.
ITapannensHeie npsimeie. CBOMCTBA.
CooTHOMLIEHNS MEXAY CTOPOHAMH U YIIIaMU
TPEYyroJbHUKA
3amauu Ha IOCTPOEHUE
[ToBTOpenue. Pemenue 3agay. Konrtponbhas pabora Ne6 (nrorosas)
(109) Hrorosoe moBTopeHue

[

P NNDNPRFP PP

R

w s

e

N



8 kiacc (684)

UYersipéxyronpauk (144)

[Tmomans (144)

[Hono6usie TpeyronpHukU (194)

OxpyxHOCTH (174)

MHOroyronsHuKu
ITapamnenorpamMmm
[Ipu3naku napasienorpaMmma
Pemenne 3anau o teme "Ilapannenorpamm”

Tpaneuus

Teopema Paneca

3agauu HA TOCTPOCHUE
IIpssMOYyronpHUK
Pom6. KBanpar.
Pemenue 3amau o teme "IIpsmoyronauk. Pomo.

Ksagpat"

OceBas U IeHTpaJbHAs! CHMMETPUS
Pemenne 3anau mo teme "YeTplpexyroabHUKU"
Kontponbshas pabora o Teme "UeTbipexyroinbHUKN"
Ilnomaas MHOrOyTroJabHUKA
IInoma e npsIMOYronbHUKA
Ilnomans napasienorpamMma
IInomans TpeyronbHUKa
Ilnomans Tpanenuu
Penrenvie 3aau Ha BeIYHCIIEHHE TUIOMIAAEH QUTYD
Teopema ITudaropa
Teopema, obpatrHas Teopeme [Tudaropa
Pemienue 3amau o teme "Teopema ITudaropa”
Pemenne 3amau

Kontponsaas padora Ne2 o reme "Ilmomans"
AHann3 KOHTPOILHOW paboThI
OmnpeneneHne Mo00HBIX TPEYTrOILHHKOB
OTHOIIIEHHE TUTOMIAJICH MOJJOOHBIX TPEYTOLHUKOB
IlepBrIit TprU3HAK TOTOOUS TPEYTOTHLHIUKOB
Pemenne 3amaq Ha mpUMEHEHHUE TIEPBOTO TTpU3HAKA
MOTOOUSATPEYTOTFHUKOB
Bropoii u Tperuit mpu3HAKH MTOI00HS TPEYTOJIHHIKOB
Pemennve 3amaq Ha IpUMEHEHHE TIPU3HAKOB OO0
TPEYT OIHUKOB
Pewenue 3anau

KonTponsnas padora Ne3 mo teme "[Ipu3Haku mogooust

TPEYrOJIbHUKOB"

Cpenssist TMHUS TPEYrOJIbHHUKA
CBOICTBO MeMaH TPEYroJbHHUKA
[IponoprioHanbHbIE OTPE3KU B MPSIMOYT OJIBHOM
TPEyroJbHUKE
WzmeputenbHbIe pabOTHI HA MECTHOCTH
3amauu Ha IOCTPOEHHUE METOIOM 000N
CuHyC, KOCUHYC M TAaHT€HC OCTPOro yria B
IPSIMOYTOJIbBHOM TPEYrOJIbHUKE
3HaueHe CHHyCa, KOCHHYCa U TaHTeHca AJIs YIJIOB,
paBHbIX 30,45u 60 rpamycos.
COOTHOIIEHNS] MEXly CTOPOHAMH U YIJIAMHU B
TPEYTOJIbHUKE

KonTponsnas paboraNed4 o Teme "COOTHOIICHUS MEXKTY

CTOPOHAMHU U YIJIaMU B TPEYTOJbHUKE"
B3aunmMHoe pacrionoxeHue npsMoi ¥ OKpY>KHOCTH
KacaTenbHas kK OKpy>KHOCTH
I'papycHas Mepa Iyru OKpY>KHOCTH
Teopema 0 BOMCAaHHOM yTJIE
Teopema 00 oTpe3Kax MepeceKaronmxcs Xop
Pemenue 3anau no teme "LleHTpasibHbIC U BOIUCAHHBIC

yrabl"
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[ToBTOpenue (44)

9 knacc (68u4)

BexkTopsr (84)

Meron koopauaart (104)

CooTHOLIEHUS MEXKIY
CTOPOHAMH H yTIIaMU
TpeyronbHuKa (144)

JnuHa oKpyXHOCTH U
wromaap kpyra (124)

CBOICTBO OMCCEKTPHCHI yIiia
CepeanHHBIN TEPIIEHANKYIISP
Teopema 0 Touke nepecedeHrs BEICOT TPEYTOJIbHUKA
Brincannas okpy>KHOCTB
CBOICTBO OITMCAHHOTO YETHIPEX YT OJIbHUKA
OnucaHHas OKpYKHOCTb
CBOIMCTBO BNIUCAHHOTO YETHIPEXYTOJIbHUKA
Pemenne 3anau no teme "OxpyXHOCTB"
KontponbsHas pabora Ne5 o teme "Oxpy>kHOCTB"
YeTbIpexyroNbHUKN.
ITnomanu.
2

ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB

OTkianpIBaHye BEKTOpPA OT JAHHOH TOYKU

CymMma ByX BEKTOpPOB. 3aKOHBI CIIOKEHHs BEKTOpOB. [IpaBwuio
napajuienorpamma

CyMMa HECKOJIBKUX BEKTOPOB

Briuntanue BeKTOpoOB

YMHOXEHHE BEKTOpa Ha YKCIIO

IIpuMmeHeHne BEKTOPOB K PEIICHUIO 33134

Cpenssist TMHUSA Tparenuu

PasnoxxeHnune BeKTOpa 10 1BYM HEKOJIIMHUAPHBIM BEKTOPaM
Koopaunatsl BekTOpa.

IIpocTeiimue 3aga4u B KOOpJAUHATAX

Pemenne 3amau

YpaBHEHUE OKPYKHOCTH

YpaBHeHue npaMon

Pemenne 3anau.

KonTponsnas padora Ne2

CuHyC, KOCHHYC, TaHT'€HC YIJIa, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXIECTBO

Teopema o0 MmIOMAIN TPEYrOIbHUKOB.

TeopeMbl CHHYCOB U KOCHHYCOB

Pemenue TpeyronbHUKOB

Uzmepurenbuble pabOTHI

Penrenne 3anauy.

Yron mexny Bekropamu. CKaJIIpHOE IPONU3BENEHUE BEKTOPOB.
CkangpHoe npousseieHne BeKTopoB. CBOMCTBa.

Pemenne 3agad no teme

Kontponbhas padora Ne3

IIpaBUIbHBII MHOTOYTOJIBHUK.

OKpyXHOCTb, OIMCAaHHAs OKOJIO IIPABHIILHOTO
MHOTIOYTOJIbHHKA. OKpPYKHOCTb, BIMCAaHHAs! OKOJIOB
MPABUJIBHBIA MHOT'OYTOJIbHUK

®opMyInbl A7 BBIYUCIEHUS MIIOUIAN TPABUIIBHOTO
MHOTOYT'OJIbHHMKA, €0 CTOPOHBI U pajinyca BIMCAHHON
OKpY>KHOCTHU

Pemenne 3agau. IlocTpoeHne npaBMIIbHBIX MHOTOYT'OJTbHUKOB
JlinHa OKpyXHOCTH

Pemenne 3agad no teme "J{nuHa okpyxHOCTH"

[Inomane kpyra U KpyroBoro cekropa
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JBuxenue (84)

HauanbHble cBeieHHUs U3
crepuoMetpuu (84)

006 akcromax TIaHUMETPUH
(29)

[ToBTOpenue (64)

Pemenue 3amau
Kontponbhas padora N4

OTto0OpaxeHne TIOCKOCTH Ha ce0sl. [ToHsITHe NBHKEHUS.

CBoiicTBa IBHKEHHUSI

Pemenue 3aga4d no teme "Ilonsitue npmxenns"

ITapasutensHbli IEpEHOC
IToBopot

Pemenune 3anau

Kontponbshas padora Ne5
MHOrorpaHHMKH.

Tena v MOBEPXHOCTH BPALLEHUS.

06 akcuomax IIaHUMETPUHU

TpeyronpHuky. Pemenune TpeyronbHUKOB.

OKpyXHOCTb.
YerblpexyrojabHUKH
BexTopsl
O6o0maromuii ypok
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